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€/IEMEHTIB i Oe3nepepBHO BUBOAATBCA 3 MOIyJs. L[A 4acTHHa piAMHM Ha3MBAETHCH
nepmeamom. JleiUMT piAMHU B MOJAYJIi 3aMOBHIOETHCS MOCTIMHUM MMiIKMBJICHHAM
HOBOIO (DifIbTPOBAHOIO PiAMHOIO.

YacTUHKH, pO3Mip SKHUX OLTBLIMI 32 PO3MIp MOp, 3aTPUMYIOTHCS CeJIEKTHBHUM
ILIAPOM i HAKOMHMYYIOTBCS yCEepeAHHI LUPKYJIALiIHHOro KOHTYpa. L{g yacTuHa noToky
Ha3WBAETbCA  Kowyewmpamom. Ocan, IO YTBOPIOETbCA Hag MeMOpaHOI,
6e3rnepepBHO 3MHBA€ETHCS LIMPKYJIALIAHAM MOTOKOM, IIBHAKICTh SKOrO cKiagae  4-
7 M/c s kepaMiyHUX MeMOpaH i 1-1,5 m/c
IUIS MOJTIMEPHUX MEeMOpaH.

[Tpomucrnosi cucremu "BiokoH" (pwuc.
5.15) OymyroTbcs 3 JIEKIJIBKOX
GinbTpalifHUX MOIYJIiB, BEHTUIIIB i CHCTEMH
ABTOMATHYHOIO KOHTPOJIIO.

[ToBepxHs ¢inbTpauii 6a3oBUX
MOMYJIiB CKJIafac: s KepaMiuHUX MeMOpaH
(tun momynie - MMT) : 0,5; 1,1; 4; 8; 10;
20M%; 1% PyOHHHUX MeMOpaH (THII MOZYJTiB
- YMC): 5, 10, 20, 40, 80, 90, 150, 240m°.

JlocBin  3acTOCYBaHHS — KepaMiuHHX
MeMOpaH i pyJIOHHHUX €JIeMEHTIB MOKa3ye, IO BOHM HaiOiIbIl edekTHBHI mpu
TeMmmeparypax: s kepamidHuXx MeMOpan: 40-90°C; mnis pyJIOHHHX eyeMeHTiB: 40-
55°C, npu uBOMY TepMiH CIIyKOM CKiIanae [yl KepamidHuX MeMmOpaH - 3-5 pokiB, a
IUTS PYJIOHHHUX esleMeHTiB - 0,5-1,5 poky.

Puc. 5.15. ®inprpauiitnuii Mogyns YMC-80

ITpuxnaou 3acmocysanns membpannux cucmem "Biokon" ons piznomanimuux
npoyecie ouuwjeHHA y papmayesmuynux ma 6iomexHoN0IYHUX 6UPOOHUYMEAX

Anumubiomuxu.  KynbTypanbHi  PiIMHH  TNpPOAYLEHTIB  JIIHKOMILIMHY,
EpUTPOMILMHY Ta iH. (QiNBTPYIOTBCA i3 3aCTOCYBaHHAM KepaMidYHHX MeMOpaH 3
posmipom mnop 0,2 MkM 3 Oe3nepepBHHM J[ONABAaHHAM TPOMUBHOI BOAHM Yy
criggimHomenni 1:1. IlIBunkicts ineTpauii cknamae 60- 110 a/m*/rox. Buxin
aHTHOIOTHKIB Ha cTtafil ¢ineTpauii miaBumyersbes a0 80-84 % 1o BiAHOLIEHHIO 10
GinsTpauil yepes ¢pinbTprpec, ne BUXin ckianae 6:1u3sko 60 %.

Bimamin B2. OvuuieHuit Bix O6ioMacH pO3YMH KyJbTYPalbHOI pigHHH
KOHLEHTPYEThCA LUIAXOM HaHOGQiNbTpauil 3 BUKOPUCTAHHAM PYJIOHHHUX €JIEMEHTIB
DPH-100-1016 B 40 pasis. [LIsuaxicTs dinbTpanii cknanae 8-10 n/m*/rox.
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Bakyunu. KoHueHTpauis iHaKTHBOBAHOT NPOTHSALLYPHOT BaKLIMHU MPOBOAUTHLCS
i3 3aCTOCYBaHHAM KepaMiyHUX MeMOpaH 3 po3mipom mop 0,03 mkm. CelleKTHBHICTb
MeMOpaH o aHTureHy ckianae 61m3pko 99 %. Jlocaraerbes KpPaTHiCTh KOHLIEHTpaLil

Mixpogpinsmpayiina ycmanoska M®C-4X20-3X10 (nosepxus Kepamiunux memopan - 112,2 7).
ITIpodykmusnicme no ginsmpamy - 7000 - 9000 1/200. Bukopucmosyemecs ONs OYUUEHHS PO3HUHIE
(kynemypanenux pioun) y 6upobHuymei anmubiomuxa epimpomiyuny (m.Kypzan, Pocis).

3a 06'eMoM Bix 5,6 10 20 pasiB. Cepennsi wBHAKICTB (inbTpauii cknanae 61m3bko 50
n/M*/ron npu Temnepartypi 15°C.

Bupowysanns nocignozo mamepiany Ps. putida ¢ membpantomy 6iopeakmopi.
BupoulyBaHHs NOCiBHOrO Marepiany Ps. putida MpoBOAMTBCS BIPOLOBXK 5 TOIMH Y
depmenTepi, micns €Oro MiAKTIOYAETHCA MiKPOUIBTPAUifiHMiA MOIy/Ib A
BiJBENEHHS BiAMPAlbOBAHOTO KyJbTYPAIBHOTO CEPENOBMINA i BBOAWTHCA CBiXKe
NoXuBHe cepenoBue. [IpH BHUKODHCTaHHI MeMOpaHHOI TeXHosorii B mpoueci
Ky/lbTHBYBAaHHS TUTp KIiTHH mnigBumyerbca B 1,8-2 pasu B MOpiBHAHHI 3
TPaNMLIHHUM TEePiOAMYHNM KyJbTUBYBaHHAM. JlOCATAa€ThCA TUTP IJKUTTE3NATHHX
witMH Ps. putida 4,8 wmipa./mi, pani NpoBOAMTBCA X KOHIEHTPYBaHHA 32
JIOMOMOTOI0 MiKpOGiNbTpauifHOro MOIyNs 10 BMICTy 72 MIIPA./MIL. Crepuizauis
MeMOpaHHOro GiopeakTopa MPOBOAUTECS Mapoko.

®epmenmu. Criuprosuii (70 %) eKcTpakT GiKiB i GepMEHTIB OUHMIIAETECA HA
yCTaHOBLI 3 IOBEPXHEI QiNbTpyBaHHA 1,1M*> 3 BHUKODHCTaHHAM KepaMidHHX
MeMGpaH 3 po3mipom nop 0,2 MkM. lIBuakicTs GinsTpyBanHs ckiagae 130 n/m*/rop.
Ky/nbTypanbHa piAMHa TMPOIAYLEHTAa NEHILMTiHA3M OYMIAETBCS Bil 6iomacu 3
BHKODMCTaHHAM KepaMiuHHX MeMmOpaH 3 po3mipoMm mnop 0,2 MKM; npu LbOMY
mWBMAKICTH QinbTpauii ckianae 100-140 n/M*/rox. Tlicns mikpodineTpauii ouriIeH i
PO3UMH TEHIUMIiHA3W KOHLEHTPYEThCA i3 3aCTOCYBAaHHAM pYJIOHHHX MeMmOpaH 3
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noporom 3arpumki 10 kJla. CenekTHBHICTh MO (ePMEHTY CKiajgac ouiswre 95 %.
[1IBuakicTe yapTpadineTpauii: 8-10 /m/ron. '

Pubocpaasin. KynpTypansHa pifMHa NPOAYLEHTa BiTaMidy B, (pubocdnasiny)
TiIaeTbcs MikpodinsTpauil Ha kepaMiuHuX MeMOpaHaX po3MipoM nop 0,2 MKM MpH
temneparypi moHan 110°C mn Binpinenss Giomacu BiZ pO3UMHEHOTO MpPH Takii
Temnepatypi BiTaminy Bj,. Ileuakicte inpTpanii cknamae 400 a/mM¥/ron.
BHKOpPUCTOBYETBCA YCTAHOBKA 3 MOBEPXHEIO OYUCTKH 20M°.

Epumpomiyun. ~ KynsTypanbHa  pimMHa  MPORYLEHTA €pUTPOMiLHHY
po36aBNAETLCA B [1BA pa3u BOJOIO NOTIM MiLIaeThcs MikpodinbTpauii Ha KepaMidHUX
MembpaHax 3 posMmipom nop 0,2 MkM nipu Temnepartypi 40°C. [LsnakicTs ¢inprpauii
cknamae  60-90 s/m*/rop. Buxin antubioTMka Ha cTamii  MikpodinbTpauil
36inpmyeTsca Ha 17-21 % y TOpiBHAHHI 3 3aBOJCBKOIO TEXHOJIOTIE 3
BUKOPUCTaHHAM  QinbTp-npecis. TpHBamicTh Npouecy MHUTTH i pereHepauii
KkepaMiunnx memGpaH cknanae 30 xB. IIpoexTHa MOTYXHICTh YCTAHOBKM CKIIanae 10
290 M.

Jizun. Jins OTPMMAHHA KDUCTAIIYHOTO JH3HHY KyJbTypaibHa piZuHa
MpONyUEHTa Ji3MHy MiANAETHCA Mpolecy MONEepeNHbOro OUMIUEHHA Bia Giomac
uUIEXoM MiKpodinkTpauii Ha kepamiuHux MeMOpaHax 3 poamipom nop 0,2 MKM npH
temneparypi 50°C. IlBuakicte inerpyBanns cknamae 120-160 wM¥ron. 3a
TexHomorierwo 75 % OTPHMYBAHOFO OYHIIEHOTO PO3YMHY COPAMOBYETBHCH AJIA
OTPUMAHHS KPHCTAIYHOTO JI3HHY, a KOHIEHTpar Giomacu (25%) CripAMOBY€ThCH y
BUPOGHNIITEO KOPMOBOTO JIi3HHY. [IpOEKTHA TOTYXHICTb YCTAHOBKH CKIIanac 160M°.
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Pozain 6. OBJIATHAHHS JJisI MEXAHIYHUX ITPOUECIB
OO6saqHaHHA JJIA poecy NoApiOHeHHs

T00pi6HI06anHA — 1€ MPOLEC MEXAHIYHOrO TOAiNY TBEPAMX Till HA YACTHHKH.
Lleit nmpouec IIMPOKO  3aCTOCOBYEThCA €  XiMiko-papMaUEBTHYHOMY — Ta
.6i0Texnonorquomy BUPOGHULUTBI, 0cobnUBO y GbiToXiMiuHUX Lexax. Y pesynbrarti
noapiGHIOBaHHA 301TbLIYETECA MOBEpXHA 0OpoOIIIOBAHUX MaTepianis, IO A03BOJAE
3HAYHO NPHMCKOPUTH PO3UMHEHHS, XIMidMHY B3a€MOJilo, BuAineHHs GiosoriyHo-
AKTHBHHUX PpEYOBHH 3 IOApiOHEHOro marepianry. Ilepepofka MaTepianip y
nonpi6HEHOMY BHITIAAI O3BOJIAE 3HAUHO TMPHUCKOPHTH E€KCTPAryBaHHA i TEMIOBY
06po6Ky Marepiaiis, NPOBECTH 3a3HaYeHi MPOLECH 3 HE3HAYHUMH BTPATaMH Ait04HX
PEUOBHH | MEHUIOK BHTPATOIO TErLIa.

[MoapibHioBaHHA BiOyBaeThCS y ABI CTaLIl:

* noApiGHEHHS;

* PO3MEJTIOBAHHS.

IToOpibrenns — L€ OTPUMAHHA KyCKOBOTO NpPORYKTY HeoOXiaHoi KpymHoCTi
a6o ¢pakuiiiHoro cknany, i, IpH HeoOXiAHOCTI, NiATOTOBKA HOTO 10 PO3MENTIOBAHHS.

Pozmenrosanns — e npouec 36iibiieHHs AUCIePCHOCTI TBEpIOro Martepiaiy,
HaZaHHA HOMY MEBHOTO TIPaHyJOMETpPUYHOro cknamy i ¢GopMmM YacTUHOK i
Je3arperysasns (po3'eIHaHHS 3THILIHX YaCTHHOK).

TeoperH4uni 0OCHOBH NoApiGHeHHs

Hespaxkaiouu Ha INMPOKE MOLIMPEHHA MAlIMH JUTd NOAPIOHEHHA 1 BEIMKeE
3HAYEHHs LBOrO TNpOHeCYy Y BUPOOHMUTBI, Teopil, AKa miasena 6 miA mpouec
noapi6HeHHs 06'eAHy€UHii MaTeMaTH4YHH BUpa3, 10 LUX Mip HE 3alPONOHOBAHO. Y
Teopii NOAPiOHEeHHs OCHOBHUM € BH3HAYEHHS BENMYMHM EHEPTil, 10 BUTPA4acThCA
Ha noapibHeHHs (poboTa NoApiOHEHH).

IMepma crnpofa BUpimMTH Le MUTaHHA Oyna 3pobrnena PitTinrepom. Bin
MPUITYCTHB, 10 pobOTa, IO BUTPAYAEThCS Ha MOAPiOHeHHs, nponopuiiiHa HOBiH
yTBOpeHill OBepXHi B N0ApiOHEHOMY MaTepiai.

Sk Binmomo, moapiCHIOBaHMi Marepiall Mac MEBHY MiLHICTb, MiJ AKOK
PO3YMIIOTh BJIACTHBICTH MaTepiajly YWHHTH omip PyAHYBAaHHIO MiJ Ji€K0 30BHIIIHIX
cun. Teepae Tino, ske MiJNACTECA BIUIMBY 30BHILIHIX CHJI, BimdyBae aedopmalliro,
sKa MOXKe OYTH MPYXHOK | IUIACTUYHOKO. [IpaKTHYHUM HACTIIZKOM MIacTH4HO, abo
HE3BOPOTHBOI, AedopMauil € NMOPYIEHHS MiLHOCTI Tina, IO CYNPOBOMIKYETHCHA
aMinomo #oro ¢opmu. 3a rinoresow PiTTiHrepa, npu noapiGHeHHi TBEpAMX Tin Ha
nepIoMy Micili cTOATh Taki AedopMmarii, mpu AKHX MaTepian pyHAHYeTbCA 10
nnommMHax poskosy. ToMmy 1 poGoTa, Sika BMTPa4YacTbcs Ha NOAPiGHEHHS,
BUKOPUCTOBYETECA, B OCHOBHOMY, HA YTBODEHHS TpIilllMH po3Kody. Y CBOiX
po3paxyHkax PiTTiHrep OIMyckas BHUTpaTy eHeprii Ha IpyxHi jedopmauii Tii
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HacrtymHotoo ymoBsHicTio B rimoresi PiTriHrepa 0yB OOmMyck KyOI4HO! POPMH HacCTHH
Jo i nicns noapiHenus. ToMy npu po3paxyHKy poSortu B ¢opmyny Pirtinrepa
BBOAATH CrieliaibHUi KoedILIEHT Ha HENPaBHITbHICT GOPMH YACTHHOK.

[Tisnime Kik Ta Kipriuos 3anponoHysanu «00'eMHy» rinoTe3y noapiGHeHHs,
3a SAKOK BHTpaTa eHeprii ua moapiGHeHHs NaHOTO MaTtepialy NpH iHLINX DPiBHHX
yMOBax (e FEOMETPMYHO MOIOHMX TiJl OJHAKOBOTO TEXHOJIOTIUHOrO CKIay)
npsAMo nponopuiiina #oro o6’emy abo Basi. 3rigHo mpaus Kipnivosa, poGota
noapiGHeHHs Moxe 6yTH BUpaXKeHa HACTYITHHAM PiBHAHHAM:

ne A - pobGora noapibHeHHs; & — BeIMUHHA HANpyr pyiHyBaHHA; V — 06’em
noapiGHIoBanoro TiNa, E — MOLyJ b NPyKHOCTi NoApiGHIOBaHOTO MaTepiany.

O6uagi rinotesn Oyad npeamerom GaraTopiuHoi Auckycii. Y cBiff uac
cXunanues Ao Toro, mo chepu iX TPakTHYHOrO 3aCTOCYBAHHS pi3Hi: rinoresa
Pitrinrepa 6inb npuiiHATHA AJIS BU3HAUYCHHS €HEPreTHYHHX BMTPAT MPU TOHKOMY
nozpiOHenni, a rinoresa Kipmivesa-Kika — mnd XxapakTepHCTHKH ApibHOroO,
CepefHbOr0 Ta BeNMKOro nonpibHeHHsa. Oxuak, HaHOinblie BM3HAaHHA OTpHMana
TOYKa 30py, UIO KOJAHA i3 3aMPONOHOBAHMX TiMOTe3 Ta IX HACTYMHI Bapiauii, B3aTi
OKpEMO, HE 3aCTOCOBYIOTHCA [0 BCiX BHMAIB MaTtepiaiiB, fAKi MOJApiOHIOITE, pisHHX
MeTodiB nonpiOHeHHs 1 pisHEX THAIB mnoapiOGHioBadi. Takoi ToukH 30pYy
notpumyBascs I1.A.PeGinmep, 3acHOBHHK HOBOI ramysi Hayku —¢i3uxo-XiMiusoi
MexaHiky. BiH BBakaB, 10 rinores3a, HaiOibl O6JH3bKa K0 iCTHHH, 3HAXOAMTHCA,
JECh 110 CepenHi Mix npono3uuisMu Pitrinrepa i Kipnivosa-Kika.

3a BucHoBkamu [1.A PeGinnepa, enepris, sixa BUTpauyacThcsl Ha NoJpiOHeHHA
Marepiany, JOpiBHIOE CyMi poGiT, 1O 3aTpavyyloThCs Ha Aedopmaliro
PO3PiIOHIOBAHOrO TiNa i HA YTBOPEHHA HOBHX MOBEPXOHb. Lla eHepria Moxe 6yTn
BHPAKEHA HACTYTIHOIO GOPMYIIOH0:

A= éf—V— + KAF
2E

Mepuiuii KoaaHok piBHAHHA — dopMmyna Kipnivosa-Kika, a apyruii —popmyna
Pirrinrepa, B sikiit K — koediuieHtT mpomopuiiiHocTi, a 4F — 3aHOBO YTBOpEHa
MOBEPXHA NPH pyHHYBaHHI Tina.

TakuM 4HHOM, poGoTa MoApiGHEHHS MPoNopLiiiHa HOBIH yTBOPEHiH MOBEpXHi i
06'eMy moapiOGHIOBaHOTO MaTepiany.

Butpara eHepril npu noapiGHEHHI 3pocTac 3i 3MEHIIEHHAM PO3Mipy YaCTHHOK.
V 3B'S3Ky 3 YHHKHEHHSM HENpPOAYKTMBHHX BMTpPaT BKpaii BAXUTHBO, WIOO MpH
opranizauii npouecy Oy 3a3zfanerigs BijoMuil odikyBaHHH PO3Mip YACTHHOK Iicis
nonpituenns. «He apoGuTu Hivoro 3aBoro» — Take OCHOBHE IPaBHIIO NMOAPiOHEHHS.
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3 METOI 3MEHIIEHHSs BMTPaTW €Hepril B pAdi BUNANKIB AOULILHO TEPIOAWYHO
BHAAISTH JOCTATHBO NOAPIGHEH] YAaCTHHKH 3 30HU NMOJPIOHEHH.

Benuka  pi3HOMAHITHICTb - iCHYIOUHX  MOJpiOHIOBa4iB  YTpyaHwe  ix
CUCTEMATH3aLi10, TUM Oiibllie, MO NOWYKH GBI JOCKOHANINX KOHCTPYKUIH MaLIUH
He MPUIUHAKOTbCA. ABTOPH YaCTHHH poObIT 3 XiMiuHOT i PapMaLleBTHUHOT TEXHONOTIH
3YNHHSIOTECA Ha Kiacudikauil 3a TUM CTYTIEHEM TNOAPIOHEHHS, IKNH MOXHA NOCATTH
32 JIOMOMOTOI0 MOAPIOHIOIUOT MauuHu. Y LBOMY BHOAAKy BCi MOApiOHoBadi
3aJIeXKHO Bl yMOB (papMaLEBTHYHOrO BUPOOHHLTBA MOXHA PO3AINMTH HA MALUMHH
AT MONEPEAHBOTO MOAPIGHEHHS | MALIMHH JUTA OCTATOMHOTO MOAPIOHEHHS.

3rifiHo cyuacHMX YABJIEHb, NOAPiOHEHHA TBEPAMX Tijl IPyHTYETbCA HA TOMY,
WO MiA Ai€l0 MEeXaHIYHMX 3yCwslb y Matepiaii, AKHi NOAPIOHIOETECSA, BHHMKAOTh
BHYTpIlllHi HANpYXXeHHR i NpHM AOCATHEHHI MOPOry MiLIHOCTi MaTepialy, OCTaHHIH
pyliHyerbcs. Ilpd TNpunMHEHHI 3OBHIIIHEOTO BIUIMBY TPilUMHHM, 33 PaxyHoOK
MOJIEKYJIAPHUX CHJI, MOXKYTb 3BY)KYBATHCA, TP UbOMY TilO MiAAAETLCA JHLe
npyxHii nepopmarii.

[loOpi6HEHHS  XapakTepu3yeThed  CTyMeHeM  mnoApibHenHs i, TO6TO
BiJIHOLIEHHAM PO3MipiB 4acTMHOK Martepiany [ no monpiGHeHHs Ta po3Mipis
4acTHHOK d TICJIS HBOrO:

1=

d
Jns po3paxyHKy CepesHBOrO XapaKTEpHOro pO3Mipy HacTHHOK Marepial
PO3NINAIOTL 3a DOMOMOTOI HAabopy CHT Ha Kinbka dpakuifl. ¥ koxHiit ¢dpakuii
3HAXOIATH CEpEIHill XapakTepHuii po3Mip AK HAMiBCYMY XapakTEpHHX PO3MipiB
MaKCHMAIBHOTO dpyy 1 MIHIMATIBHOTO iy YACTHHOK:
d td
w =T
TIpakTHYHO PO3Mip MAKCHMAILHHUX YaCTMHOK BH3HAYAETBCA PO3MIPOM OTBOpiB
CHTa, 4epe3 AKe NPOXOAUTh yBeCh MaTepian AaHol dpakuii, a posmip MiHiMANTEHHX
KyCKiB — PO3MipPOM OTBODIB CUTa, Ha AKOMY JIaHa QPaKLis 3ATHUAETHCA.
CepenHili  xapakTepHMil pO3Mip 4YaCTHHKM B Cymimli o0YHCTIOIOTE 32

PiBHAHHAM:
d—dcpl -a, +a'sz -a, +...+d% -a,
a, +a,+..+a,
d,.d.,;.d,, - CEpEIHi PO3MiPH YaCTHHOK KOXKHOI (paKwii;

a,,a,,a, - BMicT KoxHOT dpaxuii, % mac.
TIpu6nu3Ha XapakTepHCTHKA KI1aciB MOAPIGHEHHS i PO3MENIOBaHHS HABEACHA B
Tabnuui 6.1.1:
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Tabauya 6.1.1.

Knacu noapi6HeHHs D, mm d, MM
Kpynse (noapiGHeHHS) 1000+200 250+40
CepeaHe (moApiGHEHH) 250+50 40+10
IlpiGue (ronpiOHEHH) 50+25 10~+1
ToHke (po3MemoBaHH) 25+3 1+0,4
Komnoinxe (po3MemoBaHHA) 0,2+0,1 o 0,001

Benuke, cepeane i apibHe MoApiGHEHHA 3AIHCHIOTL y Apobapkax cyxum
cnoco6om, a TOHKE i KOJOinHe MonapiOHeHHs — cyxum abo moxkpum cnocobom. Tlpu
MOKPOMY MOApiGHeHHi 3MEHLIYEThCA MWIOYTBOPEHHS Ta OTPUMYIOTHCS HaCTHHKH
Hinbur OHOPIHI 32 pO3MipaMu, MONErHIyeThCA TAKOXK BUBAHTAXKEHHA MaTepiay.

Cyxe noopibrenns TpPOBOIATH Yy MOBITPAHOMY CEpENOBULIi YH B iHEPTHHMX
razax, npu nepepobui MarepianiB, fAKi OKHCHIOIOTBCA, € MOXEXO0- Ta
BUOyxOHeOe3MeYHNMH, @ TAKOX TOKCHYHHMH.

Moxpe nodpi6renns NpOBOLATH MOMEPEIHEO 3MilllaBIIM BUXiAHMI MaTepian 3
PLAMHOIO, IEPEBAXKHO 3 BOJOIO, 118 BUKJIFOUEHHS MUJIOY TBOPEHHSI.

OcHogHi npunyunu noopioHenna

Hespaxkaioud Ha  pi3HOMAHITHICT  OONIaHAHHA, B YCiX  BiOMHX
noApi6HIOBaYaX BHKOPHCTOBYIOTH TaKi OCHOBHI [PHHUMIK: DO3A@BIIOBaHHi,
PO3KOIOBAHHS, PO3aMyBaHHS, Pi3aHHS, POMHITIOBAHHA, POITHPAHHA (CTMPaHHA) i
yaap.

3a3HaveHi cioco6u noApiGHeHHS npeacTasieHi Ha puc. 6.1.1. Ing nocArHeHHs
ONTHMATBHOTO CTYNEHsA nNOAPiOHEHHA TpoUec 3AIHCHIOITh MNoCTafiliHO, Ha
NOCLIOBHO 3'€AHAHMX APOOHIIEHO-PO3MEMIOBANTBLHUX MallIHHaX.

Posdasmoeanns (puc. 6.1.1, a). MexaHidHa cuna NPHUKIANAETBCA 3BEPXY
MPOTpecHBHO; MOBEPXHi pOGOYMX eneMeHTiB noApiOHIOBaYa 3a3BMuai TIOCKI.
TMoapiGHIoBaHe Tito AeOPMyETHCA B YCHOMY 06'eMi i, KOJIM BHYTDILLIHE HAMPY>XeHHA
B HBbOMY NEPEBHULINTh FPAHHUIIO MILHOCTI, TiTO PYyHHYETHCA — ONEPXKYIOTHCS
YAaCTHHKH PI3HUX PO3MipiB Ta GOPMH.

[Tpu poskoniosanni (puc. 6.1.1, 6, B) CHNa NPUKNATAETLCA 3BEPXY i 3HH3Y
panToBo aGo0 MPOTrPECHBHO, 33 HONOMOrOK KIHMHOMONIGHHX pOOOYMX eNeMeHTIB
nopibHioBaya. BUXoasuu 3 TOTo, WO TUIO PO3MANAETBCA HAa YACTHHM TillbKH B
MiclgX KOHUeHTpauii HalOiNbIIMX HABaHTAXKEHb, YaCTHHKM, LIO ONEPKYHOTHCA
MOXYTh OyTH 6ifibIl-MEHII OXHOPIAHUX PO3MipiB, ale He GOPMH.
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Puc. 6.1.1. Cnoco6H noApiCHEHHS MaTepiaiB:
a — PO3IaBIIIOBAHH;, 6,8 — POIKOJIOBAHHA;, ¢ — PO3JIAMYBAHHA; 0 — PI3aHHA;
e — PO3NWIKOBAHHS, € — CTUPAHHA, o — XOPCTKUH yAap; 3 — BUIbHHIT yxap

Posnamyeanns (puc. 6.1.1, r). [TonpibHioBaHe Tino pyH#HyeTbCA Mifi BILTHBOM
3rHHAOYUX 3yCWIb, HIO AIIOTh HAa3ycTpiu OAHA OAHIH, 3 MpPUKIANaHHAM OnHiel
BEPXHBOI CHIH MiX JBOMa HIKHIMH. Po3mipu Ta ¢opma yacTUHOK NpHUOIM3HO Taki
K, SK | IPU PO3KOJIFOBAHHI.

Pizanns (puc. 6.1.1, 0) BinOyBaeTbes, KOJIM MEXaHiYHA CHJIAa TMPUKIAAETHCA
3BEpXY, 3a3BM4ail PUBKOM, a poboui eneMeHTH noapiOHIOBaya — rocTpi, pixyui
(Hoxi). Lle kepoBanuii mpoLec, SKMH HO3BOJISIE PO3HIIMTH TiNO HAa YaCTUHKHU
NIOTPiGHUX pO3MipiB, a mpu HeoOXigHocTi i opMu.

Posnunwsannn (puc. 6.1.1, e). Cuna NpUKIAgacTbC MPOTPECHBHO 360KY;
poGoui eneMeHTH noApiOHIOBaYa MatoTh rocTpy 3ybuarty moBepxHio. Tak caMo, K i
IpH pi3aHHi, MOXKHA.OTPUMATH YaCTHHKH NOTPiOHUX PO3MipiB, a NpH HeobXiAHOCTI —
i dopmu.

Posmupanna (puc. 6.1.1, o, e). Cwia npuwianaerbci 3Bepxy i 3 6oky
NPOrPECHBHO; MOBEPXHI poOOYHX eeMeHTiB noapibHIoraya chepuuHi abo miocki.
Tino monpiOHIOETBCA MiA Hi€I0 OTHOYACHO CTHCKYIOUMX, PO3TATYIOUMX i PDKYUHX
CHJI, BHACIIOK YOT'O BUXOAATH MMOPOLIKONOAIOHI NPOOYKTH.

[pu yoapi Tino pyHHyeTbCsd Ha YAcCTUHM MiX BIUIMBOM CHJ, WO HilOTh
JUHaMi4HO (panToBo). ¥ nap Moxe OyTH 3IifiCHEHH# JBOMa METOIAMM:

1) Ha noapiGHIOBaHe TIO A€ ynap poOOYHMH elleMeHTaMu nojpiOHIoBaya —
MOJIOTKaMH, NaJaloduMH KyJIAMH Ta iH. (puc. 6.1.1, oc);

2) mnoxpibHIOBaHE TiNO caMO CTHKAaeTbCd 3 POOOYHMMH  €JIEMEHTAMHU
noapibHroBaya abo iHIIMMH TiNaMu y nonsoTi (puc. 6.1.1, 3).
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V nepiioMy Bumaaky (mpH obOmexeHomy ynapl) edekT MoapIOHEHHA
3aneaTHMe Bill KiHETMYHOT eHeprii Tina, Mo skoMy O'toTh, a B Apyromy (npH
BITBHOMY YAapi) — B OCHOBHOMY, BHM3HA4acTbCs IIBHOKICTIO 3iTKHEHBb Tina, w0
PyHHYETBCS, Ta HOTO YaCTHH 3 pOGOYHMY elleMEHTaMH MoApibHIoBaYa.

MalyHy Ans noapiGHeHHs BUOMpPAlOTh, BHXOAAYH 3 (i3HYHOrO CTaHy i
BJIACTHBOCTEH 06pO6MOBAHOrO MaTepiaily, a TakOX TOTO CTyNeHs MOApiOHeHHH,
AKHH HeoOXigHO nocarHytu. JIis Marepianis, sKi BiIPI3HAIOTECA BEIUKOK
TBEpIICTIO, [OLUIBHO BHKOPHCTOBYBaTH MOIPiOHIOBadi, W0 NPaUOOTE 32
MPUHLMIOM pO3AaBioBaHHA abo yaapy. Jins martepianiB B'A3KHX Ta BOJNOKHHCTHX
eeKTHBHUM OyI€ CTMPaHHA, U1 JOBTOBOJIOKHUCTUX — Pi3aHHA, O NEPEB'sHUX i
Jy*e€ TBEPAHX — PO3MUIIOBAHHS, AN KPHXKHX — PO3KOIIOBAHHS i T.0. TpakTH4HO B
GiNbIIOCTI MalMK 1i MOApPi6HIOY 3ycHwuid OiIOTh B MOEAHAKHI OOWH 3 OXHUM:
HaNpHKNaj, PO3NABMOBAHHS i3 CTHPAHHAM, YAAp 3 PO3IABIOBAHHAM i CTHPAHHSM,
Touo (Tabnuug 6.1.2):

Tabauys 6.1.2.

Marepian Crnioco6u noapiGHeHHs
Trepanit Ta KpUXKHA Po3aasiroBaHHA 1 yaap
Teepanii Ta B’ a3kui PozpasmoBadHA, pO3IH/IOBAHHA
Kpuxknit, cepeHboi TBEPAOCTI VY nap, po3KOMOBaHHA i CTHPAHHA
B’s3Kuit, cepeanboi TBEpAOCTI CrupasHs a6o CTHPaHHA 1 yJap, PO3NIIIOBAHHA

[Nonpi6HeHHs 30IHCHIOETHCA 38 06OMA OCHOGHUMU CXeMaMu — Y BiAKPHTOMY
a60 3aMKHYTOMY HHKJIaX. SIKIO NMoJpiOHEHHS MMPOBOMSATE 3a MEPHIOID CXEMOIO, TO
MaTtepiayl NPOXOAWTH Yepe3 amapaT TUIBKH onuH pas. [Ipy poGoTi B 3amMKkHyTOMY
LMK OCHOBHA 4acTWHA Marepialy NpOXOAuTh uepe3 amapaT Garatropa3oBo, ToOTO
MaTtepian 3 po3MipaMH YacTOK OUTBIIMMH 3a JOMyCTHMUI NOBEPTAETHCA HA NOBTOPHE
nozpiGHenus. IloapiGHeHHs B 3aMKHYTOMY HHMKJi JO3BOJIAE€ 3HAYHO MiABHLIMTH
TIPOMYKTHBHICTb arperary Ta oAepkary Gilbll piBHOMipHHH 33 po3MipaMM YaCTHHOK
Marepian.

Mamnny ana noapiGHeHHs (pO3MeNIOBaHHA) HOAULIOTE Ha JApobapku i
MJMHH. Maunamu Ha3MBAIOTH MAIMHM U TOHKOTO i HAATOHKOTO moapiGHeHHs, a
Opobapkamu — MALIHUHU [Ts BETHKOTO, CEPENHBOro i MiNkoro noapibHenHs. OaHax
Takui po3NOAin HOCHTE YMOBHHMHA.

ByaoBa Ta npHHUHI Po6oTH MOAPIGHIOIOYHX MAIIHH
Haranaemo, mo Bci noapiGHioBavi ans papMaleBTHYHHX Ta 6i0TEXHONOTiYHHX
BHUPOGHHUIITE MOXKHA PO3ZIUIHTH Ha:
- 06JIaHaHHA IS NOTIePeHBOro MOAPiOHEHHS;
- ob6naaHaHHs 11 KiHLEBOTO NOApiOHEHHS.
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[Tonepedue noopibHenna 3aCTOCOBYETbCA IS MaTepiajiB, 10 MOCTYNAlOTh HA
¢dapmaleBTUYHE Ta OIOTEXHONOTiYHE BHPOOHHLITBO Y BUIIAAI KPYMHUX abo NOBrUX
KyckiB. MeTa mnoliepeHbOr0 ROApiOHEHHA NonfArac B NPHBEACHHI Martepiaty a0
TAKOr0 BUIIALY, B KOMY BiH OyB OM 3py4Huii A8 NOAANbLIOro. MoApiOHEHHS.
[Tonepenuboro mnoapibHeHHA 3a3BHYall MOTPeOyIOTh KOpiHHA . i kopa, ski
3arOTOBJAIOTLCA Y BUIJIANI JOBIMX KYCKIiB (Hanpukial, KOpPiHb COJIOJKH, KOPiHHA
e/ieyTepOKOKa, KOpiHb anrtes, KOpa KocTepy, kopa myba Ta iH.), a TakoX OesKi
noBroctebiieBi TpaBH (ropuUBiIT, BOASHHUI nepeus, TepMoncuc i iH.). [TonepeaHboro
nonpibHeHHs notpebye Tako 6arato iHIUMX BHAIB POCIHHHOI CHPOBHMHHM (TNOIH,
HACiHHS, JIUCTS, TOLIO).

B ymoBax ¢apmaneBTHUHOrO Ta O10TEXHONOTIYHOr0 BUPOOHHLITBA NOMNEPENHE
noapiGHeHHS 3a3BU4ail OXOIUTIOETBCA KiacaMH MNOApiOHEHHs, fAKi 3a NpHHAHATOIO
xiacudixauico moaUIAIOTHC Ha cepelHe i Apibhe noapiOHeHHS, [Ki BiAPI3HAOTHCA
JMIIE THM, IO HOBXKUHA NOJAPiOHFOBAHOTO MaTepialy Moxe OyTH 3HaYHO JOBILOIO
Hi 25 cM.

CepenHe i Minke noApiOHEHHS POCIWHHHX MaTepianiB Moxe OyTH NmpoBeAcHe
y noapiGHoBayax NoABIHHOL Ail:

e piXy4oi Ta po3MUIHOIYOT;
® PpO3KOMOIY0T i pO3NAMYIOYOI.

Kinyege nodpibuenns pi3HOro CTYIEHS TOHKOCTI JOCATA€THCHA 3a JOTIOMOIOH0
nodpiOHIOBa4iB Pi3HUX KOHCTpYKuiH. Ilpu 1poMy, Bci nompiOHIoBadi, sKi
3aCTOCOBYIOTHCA Y (apMalleBTHIHOMY Ta GiOTEXHOJIOriYHOMY BUPOOHHIITBI, MOXHA
YMOBHO PO3IUTHTH 3d cnocobamu nodpibHenHA Ha HACTYIHI IPyNu:

1. pixyuol i posmwmorouoi aii (TpaBOPi3KHU-CONIOMOPI3KH, KOPEHEPi3KH,
MaLHHH 3 JUCKOBUMH NHJIKAMHU).

2. PO3KOJIIOIOYOI i po3naMyrouol aif (1rokosi apodapku).

3. pozmaBniorovol Aii (BanblieBi Apodapky).

4. CTHPaKO4O-pO3NABIIOKYOT Ii (AUCKOBI MIUHH).

5. ypapHoi [nii (MOJOTKOBI MJIMHM, JAe3iHTerpaTtopd, AHCMeMOpartopw,
CTPYMEHEBi MIIHHH).

6. ymapHO-CTHpaw4ol Oii (KyJboBi MIHHH, BIOPOMIHHHU).

7. konoiaui noapi6HioBayi (PTTA, konoigHi MIHHM).
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Poboui yacmuru mawun 01 nOOPIOHeHHs.

JIns KpynmHOro MoApiGHEHHs 3aCTOCOBYIOTh LIOKOBi i KOHYCHi Apo6apku, y
AKMX MaTepiall, 3 pO3MipoM KyckiB g0 1500 MM, mojpiOHIO€TbCs, T Ai€ro
PO3IaBIIOKYKX | PO3KOJIIOKOYHMX 3YCHIIb, 10 KyCKiB po3mipoM ~ 300-100 MM.

Ilicns kpynmHOro moApiGHEHHs Marepian MNingalOTh, NP HEOOXimHOCTI,
nosipiGHeHHI0 B Apobapkax cepefH»oro i ApibHOro MonpiOHeHHs, y AKHX #HOro
po3mip 3 100 MM (po3Mip HaMOIBIIKX KYCKiB BHXiJHOTO MaTepiay) 3MEHLIyEThCs
10 10-12 mm. Jlns cepeanboro i apibHOro moapiGHeHHs BUKOPHCTOBYIOTh BaJlbLEBI
Ta yapHO-BiILEHTPOBI MIIMHH.

Jlns TOHKOro MOApiOHEHHs, YaCTHHOK 3 po3MipoM 10-12 MM [0 4acTHHOK
posmipom 2-0,0075 MM, 3acTOCOBYIOTh GapabaHHi i KiibleBi MIMHH. Y HUX MaTepian
NOJPIiOHIOETBCA Ml OOHOYACHOK [i€I0 PO3NABIIOIOYUX, YIAapHMX i CTHPAIOYHX
3yCHJIb. ;

JIns HAATOHKOTO MOAPIOHEHHS 3acCTOCOBYIOTH BiOpaliliHi, CTpymeHeBi i
KOJIOINHI MJIMHH, Y AKHMX YaCTHHKH Marepiaty moJpiOHIOITeCA npubausHo Bin 10-
0,1 Mm 110 75-10™-1-10" mm.

IoapioHIOBaYi yaapHO-CTHPaI0Y0i Ail

Ha 3mimanomy npuHUMmi yaapy (mepeBaxaroda Jif) i CTMpaHHs NpaLlolTh
HalinomupeHimi Gapabanni aGo KyJnbOBI MJIMHM Ta JedKi iHII credianbHi
nozpi6HIOBaYi (HarnpHkIaz, BiOpOMINHH).

Bapa6anni mMiaMHM — L€ ApoOapkH, y SKMX Marepiaq MoapiOHIOEThCA
BcepenuHi obeproBoro kopmyca (6apaGaHa) mix €0 pO3MENIOKOYMX Tin abo
caMonopiGHeHHAM. Y SKOCTI PO3MENIOIOYHX Till BUCTYNAlOTh KyJl, CTEpXHi abo
mtipoBaHa ranbka. B 3anexHOCTi Bif BHAY pOGOYHMX Tijl PO3pIi3HAIOTH KyJbOBI,
CTepIKHEBi, raJbKOBi MJIMHH | MJIMHH camornozpiOHeHHs. [Tpu o6epranni 6apabana,
MeJTIoUi TiNla, Mia Ji€ro BiJLIEHTPOBOI CHIIM i CHJIM TEPTS, Pa3oM 3 MOBEPXHEIO CTIHOK
MiZHIMAIOTBCA Ha TEBHY BUCOTY, a MOTIM BIIBHO MaJaloTh i MOAPiOHIOITH MaTepian
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yaapoM, PO3HABIIOBaHHAM i cTupaHHAM. KpiM 1poro, MaTepiat noapioHIOETbCA Mixk
TilaMH, L0 MEMOTh, a TAKOX MDK TiJlaMH | BHYTPILIHBOK TMOBEPXHEK MIIMHA.
HalivacTile 3aCTOCOBYIOTECA KYAbOBI MIITMHH.

Kynvosi maunu - Haitbinbi
OpoCTi 33  CBOEKW  KOHCTPYKUi€I0
MAILUHU JJ1 OAepXaHHs nopowkis. Ll
midan  (puc. 6.1.2) MawoTs  Qopmy
6apabany, B sKuH  3aBaHTaXKYIOTh
marepian i Memoui Tima - Ky’
Bapaban obeprtaetses. [Ilin miero Tepra
i BimumeHTpoBOl cHIM Kymi 1 Martepian

Puc. 6.1.2. Kynvosuii maun nepioduunoi oii: o
1- kopnye; 2 — kyni; 3 — 3asanmancyeanoruil MAHIMAIOTECSL Ha [MEBHY BHCOTY Ta

0K nagaioth BHM3. B pesynbrari ynapis i
CTHpalouoi [ii NpHU MepeKouyBaHHi KyJdb Matepian noapiOHoeTscs. [Ipu obepraHHi
6apabaHy mosefiHKa Kyns Oyle pi3HOIO B 3a€XHOCTI Bif uHcia obepriB 6apabaHy.
[lpu noeieHOMY O0GepTaHHi KyJi NPUTUCKAIOTECH 710 cTiHok Oapabana nim miewo
CBOET MacH, MAHIMAKTLCA 33 PaxXyHOK CHJIM TEPTA HA HEBEJIMKY BUCOTY i 3BiATH
CMOB3al0Th MO CTiHUi Gapabana BuHu3. [Ipu my>ke wBKAKOMY oGepraHHi, Kyni 6yayTh
HACTIJIbKH CHJIBHO MPUTHCKATUCA BiILEHTPOBOK CHIIOK [0 CTiHKK OapabaHa, mio He
3MOXKYTh BiipBaTucs Bill Hel i obepTaTHMyThcs pa3oM 3 GapabaHoM. [ToapiGHeHHs
npu ubomy BiaGysartucsa He Oyae. [ToTpiOHo miaibpaty Taky WIBHAKICTh obepTaHHs,
mo0 MNif BIUTHBOM BiALICHTPOBOI CHJIM KyJli 3MOIJIH MiZHATHCA HA MaKCHMarbHY
BHCOTY, BimipBaTHCA Bill CTiHKM i BNAacTH Ha MaTepial. [Hakile Kaxy4H, Maca Kyjib
mMae 6yTv OiibLIOK 3a cwily, IO MPUTHCKAE KyJi 10 moBepxHi 6apabana. Uucno
o0epTiB, NpH AKOMY NPHIHHAETECS MAXiHHA KyJlb  Ha3HBAIOTE KPUTHYHHMM.
OnTuManbHa KinbKiCTh 00epTiB 3ayexuTh Bin Aiamerpy Oapabany. [lpu nyxe
MaJloMy 4dcii ofepTiB Kyii OyayTh 3alUBUAKO BiAPHUBATHCA Bill CTiHKH, BHCOTa
monkoTy OyAe He3Ha4yHa i cuia iX ynapy Mo MaTepialy HEBEIMKOIO. 3aBaHTaXKEHHSA
MJIMHA HEOOXiIZHO MPOBOAMTH KyJIIMU OJHAKOBOTO PO3MIpy, Kyli Marnoro po3Mmipy
NepeLllKOHKATUMYTh POGOTI BEJIMKHX KyJib, OCKiNIbKM BOHH 3HAXOAHTHMYTHCA MiX
HUMH 1 moapiGHeHUM MatepiaioM. Po3Mip KyJjib, 3aBaHTKEHHX B MJIMH, 3aJIEXHTh
BiJi MeXaHIYHOrO CKiIaay, TBepAOCTi i B'S3KOCTI Marepiamy, WO NOAPIOHIOETHCA.
3a3Bruail 3aCTOCOBYIOThCS Kyii Aiamerpom 50-150 mm. OpHodyacHo migbuUpaeThes i
ONTUMaJIBHA KINBKICTE KYJTb, OCKIIBKM NIPOAYKTHBHICTh MJTMHA 3QJICXHUTh Bifl YMCHa i
CHJIY yAapiB KyJb.

[poAYKTUBHICTS KyJIbLOBOrO MJIHHA [MiNBMILYETHCA i3 30UIBLIEHHAM jioro
niameTpy. Bci HOBITHI THIIH KyJBOBMX MIJIMHIB KOHCTPYIOIOTHCA MAJOro i BEJIHKOTO
miametpiB, wo € B Mexax 800-2300 mm. Hleuakicte obepranns 20-40 o6/xs.
bapaGanu i KyJli MJIMHIB, SK IPaBWJIO, BUTOTOBJIFOTH 3i cTajli. ¥ KyJbOBHX MIIMHAX
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MOXKHa  OTpPUMATH  TMOPOLIOK  BHUCOKOT
aMcniepcHocti. B maHomy  BMMazKy
JMCTIEPCHICTh MOPOILUKY 3aJ€KUTh Bill 4acy
noapioHeHHs. KynpoBi  MIMHM  MOXHa
3aCTOCOBYBATH Ul NIPUTOTYBAHHS CKJIAJHHMX
MOpOIIKONOAIOHUX — cyMmilell (ogHOYacHe
noApiOHeHHs i 3MilllyBaHHS).

KynboBi MiHHH OyBarOTh MepioAnYHOT

Puc. 6.1.3. Kynvosuii mnun : P . .
- i 6e3nepepsHoi aii. [ToxpiOHIOBaui nepmoro
6be3nepepenoi oii: 1 — nepghoposana pep A Ap P

nosepxns; Tuny (puc. 6.1.2) repMETHYHO 3aKpPHTI 3 yCixX
6okiB i MaloTh TiNBKU OIVH
3aBAHTAXYBAIbHO-BUBAHT)XYBAJIbHUI OTBIp
3, sakui wineHO 3akpuBaeTbed. [licns
3aBaHTaXeHHs  OapabaHa  KymaMM i
marepiajioM, L0 MOAPiOHIOETHCA, MallMHa
NpUBOOUTECS B 00epToBMH pyx. Ywucio
00epTiB TMOBMHHO OYyTH ONTHUMaJIbHUM.
Marepian noApiOHIOETECS Y  pe3yJbTaTi
ynapie i crtupawodoi il Kynb. YcepeauHi
KyJIbOBOro MiMHa Oe3nepepBHOi nii (puc.

6.1.3) 3HAXOAUTHCSA MepeMesToya
nepdoposana nosepxHs /. BiH cknanaerscs
Kynvosuit maun MS-12 3 po3'€AHAaHUX IUIACTUHOK, MOTOBILEHHX Y

Micusx ynapiB Kysib, Ta 3 OTBOpaMH — B
iHwWi# yacTuni. [oxpiGHeHuit MaTepian BUIAgac yepe3 OTBOPH MiX ILIACTHHAMH,
KOJIM BOHH 3HaXOIATHCS B HAMOLIBLI FTMOOKOMY MOJIOKEHHI.

TlepepuBUacTa MOBEPXHS, IO MEPEMEITIOE, OTOUEHA CYIiIbHUM LMJIiHAPHYHAM
CHMTOM 2, uepe3 siKe MoApiOHeHnH MaTepian BUCHUNAEThCA. 171 3aXMCTy TOHKOTO CHTa
B MJIMHAX BEJIMKMX PO3MIpiB € e ogHe (MpoMixHe) cuTo. KpynmHu# mOpoIIoK mpH
obepTaHHi MiHIMAETLCS Ha3al MOCTABIEHHMH JIONIATAMH i MOMajia€ 4epe3 UIIMHH
TepeMeTIOYO0T MOBEPXHi 0 BHYTPIlIHBOT YaCTHHH MJIMHA, 1€ MOBTOPHO MiANAETHCS
NoApiGHIOBAHHIO [0 MOBHOrO MPOXOMKEHHs depe3 cuto. Hopuil marepian, skuit
TNOAPiOHIOETHCA, 3aBAHTAXKYETBCA Yepe3 LEHTPANbHY 3aBaHTaXyBAIbHY JiHKy, a
nepeMelieHHi — BUOAIAETHCS Yepe3 HIKHill BUBIIHHUI OTBIp.

VY 3anexHocti Bin ¢opmu GapabGana i BigHOLIEHHS #Horo OOBXMHM L 10
niametpa D pospisusiots kopomxi (L/D — 1,5-2), mpy6ui (L/D= 3-4) i
yuninopoxoniuni maunu (Gapaban Mae (opMy HBOX YCi4€HMX KOHYCIiB, IIMPOKi
OCHOBH fIKMX 3'€[JHaHI LTI HIPUYHOIO YaCTHHOIO) i iH.
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[lepesazu Kynb06ux MAuHi6.TIOAPIOHEHHS MPOAYKTY 3 BHCOKOK LIUIBHICTIO
YaCTHHOK; CTIMKICTb TIafKUX PO3MEJIIOIOUUX €JIEMEHTIB [0 3HOLIYBAHHS;
MOXJIMBICTh BHUKOPMCTAHHS MpPOAYKTY JUld TOAPIOHEHHS BiX pigkoro oo mayxe
KJIEMKOro; OUMILEHHs, CTepuiisauis i cylliHHd 0e3 BUIOAJCHHS KyJib, HE3HAuHWH
00'eM poOouOi Kamepu; He3HAuHi BTpaTHU MPOAYKTY; IIBUIKE OUYMILIEHHS, HE3HAUHEe
CIOKHUBAHHS €HEPTil; IBMAKMIA NMEpeXil Ha IHLLY MPOAYKLUIIO.

BiGpauiitni muunHu. BibpauiiiHi MJIMHM 3aCTOCOBYIOTHCS MJIS TOHKOTO i
HAATOHKOro MoApiOHeHHs. Po3Mip 4acTMHOK 1-2 MM B KiHUi MoapiOHEHHS MoOXe
nocsirati 1-5 mMkM. Yacrora konuBaHe MidHa ckiagae 1500-3000 Ha XBWIIMHY i
BIAMOBiZAae  IIBUAKOCTI  oOepTaHHA  €NeKTpoIBUryHa. BiOpauiiiHi  MiIMHM
NiOPO3IINIAIOTECA HA iHepyiliHi i excueumpuxbei. HalinommpeHilmiMu € iHepuiiHi
nozapibHioBaui 3 nebamancHuM BasioM. [Ipu oOepraHHi LBOro Baly KOPIyC MIIHHA
BiOpye, nmepenarouu KoJMBaHHA KyJsisiM. [loapiOHeHHs MaTepiany, sKMH B KOpmyci,
BinOYBaETLCA 3a paXyHOK KYJib, IO KOJMBAKOTHCA, i IX B3AEMHOTO MEepeMillieHHs .

IIpuHUMNOBa cxeMa BiOpaLifiHOro MJIMHA iHepLUiiHOro THIy 300paxkeHa Ha
puc.6.1.4. JlaHuii MJIMH Ma€ UWIIHAPUYHUN abo KopuTomoniOHuit kopmyc /, wo
3aBaHT@XEHUH KyJsMH (iHOHI — CTep)KHAMH) 1 MaTepiajloM, LIO MOIPiOHIOETHCA.
Kopnyc mnuHa /, cnMpaeTbes Ha MpPY>KMHM 2, 3aKpilUieHi Ha paMi 3, fika y CBOIO
Yepry 3HaXOAWTHCS HAa TYMOBHX aMOpPTH3aTopax 4. YcepeauHi KOpITyCy MpOXOIHUThH
Tpyba 5, B Ky MOMIillleHU#
nebanaHCHUI Ban 6, 0 00epTaeTbes
B MiAUIMIHUKAX 7 31 chepuuHuMHU
pomukamu. Ha upomy ok Bami
3aKpilUleHi J0naTkoBi nebanmaHcu 8,
3a JIOMOMOTOK SKMX PEeryJIFoeThCs
4acToTa KOJIMBaHb. Ban oTpumye
obepTaHHs BiA eNeKTpoIBUTyHa 9
yepe3 enacTuuHy Myoty /0. Ilpu
obepraHHi  nebamaHCHOrO  Baly
KOpIyC  MJIMHa NpPUBOAUTHCS B
KOJIMBAIbHHUHA pyX MO €NINTHYHIMH, 110
HaOIMKAETHCS o KpYroBOi,
TpaeKTopii. Marepian, AKUH
noapibHIo€TbCA, y  BiOpomiMHax

Puc. 6.1.4. Bibpayjiinuii mnun inepyiiinozo muny — -TIIIAEThCA GaraTokpaTHii aii.

: Bibpauiiini MJIUHU
BHKOPHCTOBYIOTb Il CYXOTO i MOKPOTO MO/IPiOHEHHS NepioaMYHIM i Ge3nepepBHUM
crocobamu. 3acTocyBaHHs BiOpaliiHMX MJIMHIB HaWOinbw edekTuBHE s
HAJTOHKOrO MOJPIOHEHHs MaTepiasliB HEBEJIMKOI TBEPAOCTi 3 pO3MipaMH YacTOK Bif
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1-2 MM 1o 60 MkmM i MeHme. [X MOXHa BHKODHUCTOBYBaTH i /I TOHKOFO
nozpibHeHHs, ane npu UbOMY IX €(DEKTHBHICTL He MepeBUILyE ePeKTHBHOCTI
3BMYAMHUX KyJbOBHX MJIHHIB.

VY nopisHAHHI 3 Ky/JbOBMMM i GapabGaHHMMHM MMHaMM, BiOpauifiHi MJIMHM
MalOTh BEJKKY €HEProHANpYKeHICTh i MPOXYKTHBHICTB (y PO3PaXyHKy Ha OJMHMIO
06'eMy Gapabana). Bucoka eHeproHampyXeHiCTb TPH Maniil 30BHiWIHIH MOBEPXHI
Kopryca BiGpauifiHOro MJIHHA MPHUBOAMTE OO CHJIBHOTO IMiABHMIIEHHS TEMIEpPaTypH
BCepeauHi Hboro. Tomy BiGpaliiiHi MJIMHH HE 3aCTOCOBYIOTBCA Al MOAPiIGHEHH:
MarepianiB 3 HU3bKUMH TEMIIEPATYPaMH PO3M'AKLIEHHS i TLIAB/IEHHS.

oapi6Henus y BiOpauifHUX MJIMHAX Ma€c PAf iCTOTHHX hepesae. BHacninok
iHTGHCMBHOIO  YNapHO-CTMPAIoYoro BIUIMBY Ha Marepian, HOCHTh LIBHUIKO
JOCATAETECA BUCOKA AMCMEPCHICTh HPOAYKTY moApiOHeHHsA. YacTHHKHM MaTepiany B
MJIHHI BiGpYIOTE y 3BOXKEHOMY CTaHi, HE JNTHMAIOTECA i HE CMPECcOBYOThCA. Llum
3a6e3reuy€eThCs BEIMKA ONHOPIIHICT PO3MIpPIB YaCTOK 31piGHEHOro MaTepiarty.

Hedonixu: BifHOCHO HM3bKa NPOIYKTHBHICTH (kopmyc npubmnsHo Ha 80 %
JaMOBHEHHH MEMIOUMMY TiNaMHM), IIBHIKE 3HOLICHHS MEJIOUUX Til, B&KKi yMOBH
po6otH (BibpaLis).

Iloapi6HioBayi yaapHoi aii

Jo noppi6HIOBa4YiB yOApHOrO THMY BIAHOCATBCA MOJOTKOBI IpoGapkH,
Je3iHTerpaTopH, MCMeMOPaTOpH i CTpYMEHEB] MITMHU.

B monoTkoBux apoGapkax (puc. 6.1.5) Ha UeHTpanbHOMY Baji 4 poropa
3akpiieHo onuH Ging omHoro Aekinbka auckie 3. Ha nux [muckax BHCATH Ha
mapHipax MOJIOTKH [, IO MAaloTh BHIVIAA CTAl€BHX UMT. PoTop 3 MONOTKaMH
06epTacTeC Yy MacHBHOMY KOpHyCi 5, CTIHKM AKOro 3axHileHi OpOHBOBaHHMH
wmramMu. J[HoM kopnycy € mepdopoBaHe 3MiHHe cMTO 6. BHachizok Benukoi
wBHakocTi obepranHs portopa (500-1500 06/xB) i BiINEHTPOBOI CHJIM, IO
36iIBIIYEThCA, MONIOTKH BiAKMAAKOTHCA MO paaiycy. Marepian, mo MoapiGHIOEThCS,
HAJXO/UTh 3BEPXY 3i 3BAKYBAIBLHOT JIHKH i APOGHTECA HA NILOTY yAapaMH MOJIOTKIB
1, WapHipHO MiABilIEHUMH 33 JOMOMOTOI0 CTEPXKHIB 2, HAa poTopi 3. [TopiOHEHHS
MaTepiany BiZOyBacTbCA TaKOX NpPH yAapax KyCKiB MaTepiady, WO BiIKHAAIOTHCS
MOJIOTKaMH, B TWIHTH 7 3 PHUQJIEHOIO MOBEPXHEIO, SKHMMH (YTEpOBaHUH KOXYX J.
JlocarHyBIIM MEBHOTO PO3Mipy, KyCKH MarTepially NpOXOAATh vepe3 cHTO 6. [l
BHTOTOBJIEHHA MOJIOTKIB BHKOPUCTORYIOTH 3HOCOCTifiki cTaii. CTyniHb noapiGHeHHs
PETYNIOETHCA PO3MIPOM OTBOPIB CHTA.
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MonoTkoBi OpobapkH XxapakTepu3yroThes 100yTKOM AiameTpa D Ha HOBKHHY
poropa L. Lli po3Mipu BKa3yloThb y TMoO3Ha4eHHi Mapkd IOpobapku (Hampukiam,

Puc. 6.1.5. Monorkosa apobapka:
1 — MOJIOTOK; 2 — CTEpPXKEHB; 3 — POTOP-AHKCK;
4 — Ban, 5 — KOXyX;, 6 — cHTO; 7 — HIHTH )

agpobapka Mapkd M-6-4  mac  poTop
HdiameTpoM 600 MM i noBxkuHY L = 400 MMm).

Ho nrepeeaz MonoTkoBuXx Apodapok
BIIHOCATBCSA: MPOCTOTA i KOMIAKTHICTB
KOHCTPYKLi; JOCTaTHA HallifHICTB;
Ge3nepepeHicTh poboTH; BeJIHKa
MPONYKTHBHICTS; HEBHUCOKI MHATOMI
€HEPrOBUTPATH.

Cdepa 3acTocyBaHHs MOJOTKOBMX
Ipo6apok LIMpoka, HaiuacTie y XimiuHiif,
dapMmaueBTHUHI i GioTexHonoriuHiin
HPOMHCIIOBOCTAX 1X = 3aCTOCOBYIOTH U
noapiGHeHHs: KpUXKMX MartepiaiiB. Y LHX
IOpobapkax 3a ONMH UMK JOCATacThes

BHUCOKHUI CTyMiHb roApiOHEHHs TaKUX MartepiaiiB, K KOpeHi i crebna poCHHHHOL

CHPOBHHH, CLlIb i iH.

Jns nonapi6HeHHs KPUXKMX MarepianiiB, Takux fK COOa, BHKOPHCTOBYIOTH
MJTMHH YAapHO-BiJLEHTPOBOI il — Ae3iHTerpaTopH i IncMeMGpaTopH.

Mesinmezpamop a60 wmugmosuit maun (puc. 6.1.6) cxiagaeTbes 3 JBOX
POTOPIB, AKi 00epTalOTbCs HA3YCTPi4 OAUH OAHOMY 3i wBHAKicTIO 500-900 06/xB, B
3aNeXHOCTI Bix po3Mipy auckiB. ObuaBa IHCKH HECYTh

Ha CBOI MOBEPXHi yNapHi NPHUCTOCYBAaHHA y BUIIAAI
naneuiB, mTUGTIB (3BiZCH iHIIA Ha3Ba - WTHGTOBHI
MJIHH), PO3TalIOBaHUX B 2-4
panu kinpisaMu. LtigTu Ha

poropax
Jncku

naJbLi

Puc. 6.1.6. [lezinrerpatop.

|- mmdTu-narsw; 2 — mWxisH; IUCKa.

3 - poTopu; 4 — Baiy; S — ntiika;
6 ~ curo; 7 — Kinbus

KOHLEHTPUUHUX KOJax.
MOCTaBJIEHI OJIMH
HABMPOTH IHIIOFO Tak, WIO

BXOIATH Y BUNBHHE NpOCTip
MDK [ajbUiMH  OpYroro

MOAPiGHIOEThCH,

pO3TalloBaHi Mo

oaHoro IHUCKa

Marepian, wo

3aBaHTAXKYETHCA yepes [Ipomucnoea monomkosa

nifiky 5 1 TOHKO nonapiOHIOETbCA ynapaMd IWTHQTIB i

opobapxa

IUCKiB. BuBaHTaXeHHA 34iHCHIOETHCA dYepe3 CHTO 6, Kpi3b OTBOPH OCTAHHBOTO
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MOXYTb MPOXOAMTH TUIBKH  KYCKH
BH3HaueHoro po3mipy. Kinui wrudrie-
NajIbLiB KOXKHOTO KiIBLEBOTrO pAdy Ui
KOPCTKOCTI  3'eqHaHi Mk  coboro
KUIBLSAMH 7, BMTOTOBJIEHUMM 3i CMYT
ctani. Poropu po3MilueHi B koxyci. s
JIErKOT 3aMiHM MaJbLiB, SKi MIBHOKO
3HOLIYIOTBCS, mepeadaueHa creliaabHa
KOHCTPYKLUIisi BaJly Ha BUCYBHiH CTiiLi.
Marepiai, MmO HaIXOOWTh BCEPEOHHY

poTopa Ha MoOApiOHEHHs, MOoNajae Ha

Puc. 6.1.7. Mnun «Ilepnnexc»
1- 3asanmadicyeansua nitika; 2 — nomok; BHy’l‘plIl]Hlﬁ pAad najabUlIB, 3BIAKH Mg

3 — nitika; 4 — wmugpmu; 5 — nepyxomuii

duck; 6 — pyxamudi ducx A€ CWIHM yaapy 1 BIAUEHTPOBO1 CHITH

BiIKMIAEThCA HA  HACTYNMHUN  psn
NaJjbLiB PYroro poTopa, skuit 00epTacThCs B MPOTWIEKHOMY HANpPSMKY i BiIKHAAE
KYCKH MaTepialy Ha HaCTYNHMH psAlx nanbUiB i T.4. [Tpy 1bOMY YaCTHHKH MiJNAIOTHCS
YHCENPHUM yJapaM MajbLIMH, MOBEPXHEI0 NHCKIiB, B3aEMHO BIAPAIOTHCA i, MiCIA
NOCATHEHHS HEOOXiZHOro cTymeHs NoApiOHEHHs, BHMCHMAIOTbCA 3 MIMHA. 3
NpOCYBaHHAM Matepialy Bia LeHTpy o nepudepii cuna ynapy 3pocTae, OCKiIbKH
30iMbIIYETECS  LIBUAKICTE 00epTaHHA nNainbUiB. [IpOAYKTIBHICTH 1 CTymMiHB
noApiOHEHHs TaKWX MIIMHIB 3QJIE)KUTh Bill KUIBKOCTI psIiB MajbliB, Big 4YMCla
obepTiB poropa — 3i 30iMBIIEHHAM 4Yucna o0epTiB 30UMBLIYETHCS CTYMiHBb
noApiOHeHHs, aje 3MEHIUYETbCS MPONYKTUBHICTh, TOMY IO YCKJIAQJHIOETHCA
MPOXOMKEHHs MaTepiaty Kpi3b psau nanbliB. Po3Mipu KyckiB BUXiIHOro marepiaty
HE MOBWHHI OyTH OLbIIMMH 25-35 MM, a BOJIOTICTh HE NMOBHHHA NMEpPEBULIyBaTH 8-
11%. Cryninp nonpiOHeHHs i y nesiHTerpatopax 3BM4aiHO He mnepesuurye 10,
NpONYKTUBHICTh Je3iHTerpatopie —  0,5-18 T/rom. YV peskux pnesiHTerparopax
BITYUM3HAHOI KOHCTPYKLii BajM po3TalmioBaHi 3 ogHoro Ooky. OmuH 3 BajiB €
MOPOXXHUCTHH, Y CepelHi HbOTrO 00EpTaEThCs Yy MPOTHUIIEKHY CTOPOHY CYLITBHHIA
BaJI. 3aBISKH LIbOMY MJIMH Ma€ HEBENHKi rabapuTH.

Cxoxi Ha [e3iHTerpaTopd MJIMHH, SKi HA3UBAIOTBCA OUCMeMOpamopamu.
BoHM Binpi3HAIOTHCS Bifl MEPIINX THUM, IO 30BHIIIHIN IHCK Y HUX HepyXoMuii. Uepes
Ue Ui JOCATHEHHs Ti€l )X JUCIEpPCHOCTi MONPIAHEHHA PYXOMHH JHCK TNOBHHEH
obeprartucs 3 Ginpuoto mBUAKicTIO (70 3800 06/xB). PisHOBHIOM OHcMeMOpaTopiB €
minHU «[leprnekcy» (puc. 6.1.7) i KynadHi MJIIMHM, 11O BiAPi3HAIOTBHCA 32 BUIVIALOM i
PO3TallyBaHHSM yJapHUX BUCTYIIiB.

VY ¢apmaueBTHYHiM TEeXHOJOrii MJIMHM yJapHOi Oii BMKOPUCTOBYIOTBCS [UIA
nozpiOHeHHs MartepialiB HEBHCOKOI MII[HOCTi, a TaKOX B’SA3KMX i BOJIOKHHCTHX
POCIIMHHHMX MatepialiB 3 MiIBUILEHO BoJoricTio (1o 10 %).

111




image113.jpeg
Ilepecazu yoapnux Mmaunie: TPOCTOTA MPUCTPOID, KOMIMAKTHICTb, BHUCOKA
NPOYKTHUBHICTH i CTyNiHb NOAPIOHEHHS, HaAIHHICTh Y POOOTI.

Heooniku: migBUIIEHUHA 3HOC WTHU(TIB, BEIMKE MNUJIOYTBOPEHHS, BEJIMKA
BHUTpaTa eHeprii.

CTpymeHeBi MJIMHH. Y CTPyMEHEBHX MIIMHAX €Hepris, HeoOXigHa s
MoApiOHEHHs Marepialy, HaZaeTbCsi CTPYMEHEM eHeproHocis (MOBITpsA, meperpita
napa, iHepTHHit ra3) 3 comnen 3i 3ByKOBHMH i Ha3ByKOBUMH IIBUAKOCTAMH. [IpuHumD
paboTH CTPYMEHEBOTrO MJIMHA HaBeleHO Ha puc. 6.1.8.
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Puc. 6.1.8. Cmpymenesuit mnun

MIIMH CKJIaa€ThCs 3 PO3MENIOBAJIbHOI KaMepu [, 3aXHIIEHOI 3CepeaHHH
MaTepiaiioM 2, ABOX PO3TALIOBAHUX OJUH IPOTH OJHOTO IUTYLEPIB Mi)KUBJIEHHS 3, B
AKMX BMOHTOBaHi po3riHHi TpyOku 4 i coruio 5, nmpuitMaibHOT JIiMKK 6 i BigBigHOTO
wrynepa 7. Marepiai, mo MiAgaeTbcs MOAPIOHEHHIO, NMOCTynae 4epe3 Jikky 6 B
npuiiMay iHXEKTOpa, 3BiIKM 31 CTPyMEHEM IOBITpS, K€ BUXOAUTE 3 COIUIA 5, MPAMY€
B po3rinHy TpyOky 4. Tam uyacTHHKH HaOyBalOTh HEOOXiZHOI IIBHIKOCTI, 3 SKOKO
BOHHM BWJIITAIOTh 3 PO3riHHOI TPyOKM Ha3ycTpid MOTOKY YaCTHHOK, IO HOyTh 3
NpoTHIEXKHOT TpyOKH. [IpH 3iTKHEHHI YaCTHHKM MOJPIOHIOOTHCA 1 yepe3 wryuep 7
BMHOCATBCA Ha CeNapauilo, sSKa 3iiCHIOETHCS 3a JOMOMOIOK pyKaBHOro ¢inbTpa,
10 JOAAETHCS N0 MJIMHA.

CTpyMeHeBi MJIMHM TNPHAATHI I/ NOAPiGHEHHS YAaCTUHOK CHPOBMHM 3
MOYaTKOBMMHM po3Mipamu 6:m3bko 10 MM 10 yacTHHOK po3mipoM 50-80 mMkM. Bonu
BUKOPUCTOBYIOTBCS TIPY BUPOOHHITBI JUIA NONPiOHEHHs 6araThox 06'eKTiB (Byrijud,
6apBHUKH, iHCeKTHUMAM, (QyHriuuau i iH.) i, MO3a CyMHiBOM, NEPCTEKTUBHI i
OTpPUMaHHs [IyX€ TOHKHX MOpOLIKiB y (apMaleBTUYHOMY Ta GiOTEXHONOridHOMY
BUPOOHULITBAX.

JIns HaOTOHKOTO MOAPIOHEHHS 3aCTOCOBYIOTh CTPYMEHEBI MIIMHHM 3 IUIOCKOIO i
TpyO4acTO NMOMOJILHUMH KaMepaMH.
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Y MIIHHI 3 I0CKOI0 HOMOALHOI Kamepoio (pHcC.
6.1.9) eHeproHociit 3 po3NOAINLHOIO KOJAEKTOpa
1 uepe3s Corulo 2 OKPEMUMH CTPYMEHAMH HAIXO-
JUTh y TOMOIBHO-PO3IITEHY Kamepy 3.

Oci comnen po3TalOBaHi M AEIKUM KyTOM
O IOJIO BiANOBIAHMX padiyciB KaMepH, BHACMiIOK
4OTO0 CTPYMEHI raly NMepeTHHAaIOTHCH, YTBOPIOIOYi
HABKOJIO BEPTHKAJIBHOI OCi KaMepu o06epToBHil

0araTokyTHHK 3 KyTOBOKO WiBMakicTio  100-150
M/c. Matepian Ha moapiOHeHHA TNOJAETHCA
iHXeKTOpPOM 4, 3aXOILTIETHCA CTPYMEHSMH rasy,
OTPUMY€ TMPUCKOPEHHA i mompiGHIOETHCS, Mix
A€o Oararopa3oBuUX 3iTKHEHb | YacTKOBO —

CTUPAHHSAM YaCTHHOK, Yy TOYKax MepeTHHY
cTpyMeHiB. [To Mipi 3MeHLIeHHs po3Mipy i MacH
Ha YacTUHKH 3IHCHIOE BCE MEHIIHIl BILIHUB

Puc. 6.1.9. Cxema cTpyMeHEBOro MIIHHA 3 BillLIeHTpOBa cwiia iHepuﬁ. B 06epTOBOMy HOTOHi i’

TUIOCKOIO MOMONILHOIO KAMEPOIO: NOAPiGHUBIIMCE O BU3HAYEHOTO PO3Mipy, BOHH
1 — xoneKTOp eHeproHoCiA, 2 — COIIo,
3 — moMonbHa KaMepa, 4 — IHKEKTOp, nonagarwTe, pa3oM 3 Ta30BUM MNOTOKOM, VY

S — BuxstonHa Tpy6a, 6 — ocamwkyroda Tpyba,
7 — upuimay

KifbleBy IWMHY MK Tpybamu 5 i 6. Y nosi
BiJLIEHTPOBUX CHJI, IO BUHHKAIOTH Y HU3XiTHOMY
BHXPOBOMY TOTOLI B TPYOi 6, 6:m3bK0 80 % 4acTHHOK OCAIKYIOTHCA Ha BHYTPIlLHIH
nopepxHi Tpy6H i BigHoCATHCA B NpuiiMau 7. HaliapiOHilli YyacTHHKHM, 1O CKIajaloTh
npudinsHo 20 %, pyxatoThcs no Tpy6i 5 i BIOBIIOIOTECS B JOJATKOBUX LIMKJIOHAX i
TKaHWUHHUX (inbTpax.

Mnun 3 eepmuxansrolo mpybuacmoro nomonsrow kamepoio (puc. 6.1.10) Mae
3aMKHYTH# TpyOyacTHil KOHTYp /, y HHXKHIO YAaCTUHY SIKOTO, Yepe3 CHCTEMY coren 2,
HAIXOAUTh €HeproHociii. Marepian Ha noxpiOHeHHS NOJAcThCA 3a NOMOMOrO
itxkekTopa 3. Corna BCTaHOBIIOKTH IOMAPHO TAKHM YHMHOM, HIOO KOXHA mnapa
CTPYMEHIB TMepeTHHAJIacs y BePTHKaIBHIM ITUIOIMHI Ha Jeskifi BiacraHi Big
TIPOTHIIEKHOT CTiHKH TpyOH.

Jlna CcTBOpEHHs JO0AATKOBOI LMPKyJAUii rasy coIula po3TauloBYIOThH [MiA
JCAKAM KYTOM [0 BEpPTHKIbHOI IUIOWMHU. Sk i B nmiockifi moMosibHiH kamepi,
maTepian moApiGHI0ETbCA TpH 6araTopa3oBHX 3ITKHEHHAX YaCTUHOK Y TOUYKax
NEpPEeTHHAHHA CTPYMEHIB i B 3aralbHOMY BHXpOBOMY moToui. [lonin moapibHeHoro
Marepialy 3a BENHYHHOI YaCTHHOK BiIOYBacThCs B TMOJH BiOUEHTPOBHX CHJI MpPH
NOBOPOTaX NMOTOKY B KoOJiHaxX 4 i 5 Tpy6u. Benuki 4acTHHKM BiAKMAalOTbCA 10
30BHILIHBOI CTIHKM TPYOH i MO mpaBiii BepTHKaNBHIi TPYOi 3HOBY HOMANalOTh Y 30HY
nonpiOHeHHs. JIpiOHi YaCTHHKH, IO pyXaloThCA O BHYTPIIUHBOI CTIHKH TpyOH,
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BUXOASTh pa3’oM 3 €HEProHocieM uepes xamosi 6
inepuifiHoro mwioposgimosaya B TpyGy 7 i mani -y
30BHILIHIO CHCTEMY BJIOBNIOBaHHA (UMKJIOHM i
TKaHWUHHHME GinbTp). YV nunoposzimoBadi  BENMKI
YACTHHKH, IO MalOTh BEJIMKY KiHETHUHY €Heprieto,
BiAOMBAIOTLCA JIONATKAMM OKamo3el, a JApiOHiui
YACTHHKM TMPOXOAATh MiX JIOMaTiMH pasoM 3
ra30BMM MOTOKOM, SKHM MOAAETHCA. Y TOPIBHAHHI 3
MJITHAMH 3 TUIOCKOKO KaMepolo B TPyO4acTUX MJMHAX
JIOCATAETHCA BeNMKa OTHOPIAHICTh MOApPiOHEHOTO
NPOXYKTY.
Puc. 6.1.10, Cresa cmpymenesoce Ilepesazu  CTPyMEHEBMX  MIIMHiB:  BHCOKI
wauna 3 mpyGuacmoro nowossnolo  €HEPTOHAIPY)KEHICTh Ta EKTHBHICTb NOAPIOHEHHA,
|- mpyuacmadi comp, 2 conio,  BUICYTHIiCTb 06€pTOBMX JeTanei i Memouux Tin,
36*A’;”Zx;‘: ';5" e m"- MOMJIMBICTD MOEAHAHHA PO3MENIOBAHHA | PO3AiICHHS
PO ' . . . .
7~ 6uxronna mpyba i3 CyuiHHAM, OKHCHEHHAM, BiJHOBJIEHHAM Ta IHUIHMH
TEXHOSIOTIYHUMH NPOLECAMH.

Heooniku: BeNMKa BHTpPaTa €HEPrOHOCIA i, OTXKe, BHCOKA EHEPrOEMHICTH
npollecis, HeoOXiaHicTh piBHOMIpHOT Mojayi MaTepiana i NiATPUMYBaHHS NOCTIAHOTO
aepOAMHAMIYHOrO peXHMy pobGOTH MIIMHA.

CTpymeHeBi MJIMHH, SK JOCUTh EHEPrOEMHi amapartd, 3acTOCOBYIOTH B
OCHOBHOMY /IS HAATOHKOTO MOJPiOHEHHA IOpOruX MaTtepianis (HanpuKias,
IBOOKMCY TWTaHa). Y LBOMYy BHNAJKy BUTPATW Ha MOAPiOCHEHHA HE NMO3HAYaAIOTHCA
MIOMITHO Ha BapTOCTi IPOAYKTY.

HoapiéuoBaui cTHPaI040-PoO3AaBJII0I0Y0I il

Ha noemnaHHi pO3NAaBMIOBaHHS 3 CTHPaHHAM 0a3yeThCA NPUHUMI PoGOTH
6iryHiB, IMCKOBHX Ipo6apoK Ta KiIbUEBHX MIIHHIB.

OCHOBHOIO JIETAJUIKO JUCKOBHX AP0GAPOK € J[Ba BEPTUKAILHO BCTAHOBJICHHMX
nuckH. ObepracThes 3a38Uuaii onuH 3 HUX. [ToBepXHA IKCKiB Ma€ pixy4i abo ynapHi
BUCTYNH HE€BHOI KOHCTpYyKUii. [loyaTKoBMii Martepian NOCTynac B IIIHHY MiX
JIHCKaMH, JIe BiH i MOoApiOHIOETbCA.
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Puc. 6.1.11. Cxema posmawysanns
ouckie y ouckosux opobapkax

OIHOKW 3 HAUMPOCTIWHX IHCKOBHX APOOapok €
mauH  tMny  «Ekcuenbciop», 1o WHpoKo
3aCTOCOBYETHCA ¥V (PapMaueBTUHHOMY BUPOOHULTBI. Y
HBOMY (pHc. 6.1.11) IMCKH BCTAaHOBJIEHI BEPTHKAIBHO.
OnuH aMck HepyxoMuil, iHIWMHA o0epTacThes i3
weHAKicTio 250-300 06/xB. [ToBepXHsa AuCKiB NOKpUTa
OpiOHMMH 3yOLMMH, pO3TAlIOBAaHHMM MO KOy B
TaKkoMy TIOpAAKy, o0 3yOui pyxoMoro aycka
NOTPATUIIH B HPOMiIXKKM MiXK 3yOLSIMH HEPYXOMOIo
aucka. OKpiM CTHpaHHS, 10 PO3JaBIOYOrO edekTy

JOAA€ThCs 3pi3yloda Iis Bia roctpux 3y6uis. [IpoAykTHBHICTS ckianae 10 50 kr/rox

npu giaMmertpi quckiB 400 MM.

JluckoBi apobGapku 3aCTOCOBYIOTBCHA 1S MOAPIOHEHHA HACiHHA, MUIOAIB,
creben pocnuH i iH. [Ins noapiGHeHHs mioniB Ta ¢pykTie (BUILHSA, abpuKoca, CnBa

Ta iH.) 3aCTOCOBYIOTh IpoOapKy, 300paxkeHy
Ha puc. 6.1.12 a. I[Tnoau noxaroTe Ha Auck /
i3 MPAMOKYTHUMHY IIUNaMH i oTBOpamu d =
10 MM, pO3MillleHHMH Ha KOHUEHTPUYHHX
xonax. Ilpu obepranHi mucky (n = 1000
00/xB) MaTepiam MOAPIGHIOETBCH  MiXK
JHMCKOM | HEPYXOMHM KOHTpHOXeM 2 i
BUIAJIETHCS Yepe3 OTBOPH Y AUCKY.

VY puckosiii apobapui (puc. 6.1.12, 6)
CHPOBHMHAa  HAaAXOOWTb y npufiMay i
NoJpiGHIOETECA MixK poGOYMMH NIIOLIMHAMH
nBox auckiB. Ha pobouiit rmomuHi nuckis
N0 KOHLEHTPUYHHX KOJIax Po3MillleHi 3youi

’ }
i{rlggl

« 6

Puc. 6.1.12. [lnckosi apoBapku:
a — 3 OJHUM JMCKOM I KOHTPHOXeM 2;
6 — 3 1BOMA JHUCKAMH.

Tpaneuiesnaaoi ¢opmu. Ilpuuomy psn
3y6LiB OOHOTO [OHUCKa BXOAHTH MiXK
JIBOMa PAJaMH BUCTYMIB iHIIOTO JMCKa.
OnuH IUCK - HEpPyXOMHH, a iHIIMH -
06epTacThCsl Ha TOPH3OHTANBHOMY Baji
3i mBuakictio 7-8 M/c i Moxe
nepeMiliaTics pa3oM 3  HHM  JIs
peryJoBaHHs 3a30py.

Puc. 6.1.13. llepgpoposani oucku
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B nuckoBifi apobGapui HeoOximHe MoApiOGHEHHs KOPEKTYETbCA diaMeTpoM
otopis (1,520 mm) B nepdopoBaHux auckax (puc. 6.1.13), nexonu
BUKOPHUCTOBYIOTE NPOpi3aHi AUCKH.

Biryun (puc.6.1.14) MHMPOKO 3aCTOCOBYIOTBCS
nas apibuoro i HamapiGHoro mnoznpiOxenns. Bouu
3a3BHYail CKIafaloThCs 3 OBOX (pilko - TPBOX)
BEJIMKOBAroBUX KaTkis 5, wo mpu obepraHHi Bana /
KOTATHCA MO JHMILY 4auli 2, HOAPiOHIOUM MaTtepian,
K i Ai€r0 BIACHO! MacH, TaK i 3a paxXyHOK CTHPaHHs
BHACJIIZIOK KOB3aHHA. YuM OLIBIICIO € IIMPHHA KaTKiB,
TiM GiNblia pisHMUA KONOBUX LIBHAKOCTEH pizHMX
TOYOK KaTKiB, i THM Oiibllia CTHpalO4Ya 3MaTHICTh
KaTkiB. BiryHH BHTOTOBJISIOTH 3 HEPYXOMOIO HaWIEO |
pyXoMHMH KaTkamu ab0 3 pyXOMOW vamew i
HEPYXOMHMH KaTKaMH.

B o060ox Ttunax O6iryHiB KaTku oOepTalOThCA
HABKOJIO CBOIX OCell 3a paXyHOK TepTd [0 Martepiafny.
3'eIHaHHA KaTKiB 3 BaJOM 3IiHCHIOIOTDH 3a JAOMNOMOIrOI0
KPHBOILWIIB 4, IO JO3BOJISE iM BilBHO pyXaThcd MO
BEpTHKANI, TIPA 3MiHi TOBIUMHU 1Iapy Marepiamy, 11O l:“_‘;::;;"_f:;‘:f‘36"_r:i‘:::
NOAPiGHIOETbCS, Y 4ami, YW MpH  [OTPAILIsHHI 4 — kpuBomH; 5 - KaTOK
NpeAMETY, L0 He MOAPiOHIOETHCA.

ITofpiGHeHHs MaTepiaTy B KilbLeBHX MJIHHAX BiIOYBacThCA MiX KiNbueMm i
ponukamMH a60 KyJsMHM DPO3NAB/IIOBAHHAM i cTHpaHHaM. Pomvku  (kyii)
TIPUTHCKAIOTBCA [0 Kiibld BiNUEHTPOBOIO cuioto abo npyxuuamu. Po3pisusiore
HACTYITHI BU/HM Ki/lbLIEBMX MJIMHIB: MAfSTHHKOBi, BANbUEBO-NPYXHHHI, BiJLEHTPOBO-
KYJBOBi, NIPYKHMHHI 3 BEPTHKANBHO 06EPTOBHM KiJIbLIEM.

YV masamuuxosux maunax (puc. 6.1.15) npu obepranHi Bana / i3 XpeCTOBHHOK
2, Ha sKifl migBimeHi MaATHMKH 3 ponukamu (Bim 2 mo 6 wT.) 3, OCTaHHi
BiILCHTPOBOIO CHJIOK TIPUTHCKAIOTBCA A0 KiNlbliA 4 i KOTATBCA MO HEOMY. Matepiai,
110 MOMNPIGHIOETHCA, 3ABAHTAXKYETHCS B MIIMH Ii/DKHBJIIOBAYEM 5 i HaAXOIWTH Ha
Kijiblie, A€ IOAPIOHIOETECA PONIMKAMH.
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B cenapatop

Matepian

Puc. 6.1.15. Cxema Kinvye6o20 Masmuuko6020 MIuHa:
1 —6an, 2 — xpecmosuna, 3 — ponux, 4 — kinvye, 5 — HcusunrbHux, 6 — Koaekmop

[TompiGHenu#i marepian 3i crpymenem mositps (aGo iHepTHMX rasiB), mio
HAZIXOOMTh 3 KOJIEKTOpa 6, MOCTyNae B MOBITPsAHWMM cenaparop. ['py6a dpakuis i3
cernapaTopa MoBepTacTbCs B MIIMH Ha JIONOJPiOHEHHS, @ TOHKA (FOTOBUI MPOMYKT) -

BJIOBJIKOETHCS B LIMKJIOHAX. OUMLIEHHUI ra3 3 IUKIOHIB 3a JAOMOMOI'OK0 BEHTHJIATOpA
TNMOBEPTAETHCA B MJIMH.

Ioapi6HioBayi po3aaBOKYON il

Baabuesi miinnu (puc.6.1.16) BAKOPHCTOBYIOTBCS IS CEPENHBOTO i APiGHOTrO
no/pibHeHHs GapMaueBTHIHOI CHPOBHHH (TUIO/IB | HACIHHSA) MPH OJEpPsKaHHi oiil i
in. L{i MIMHK CKIANaloThCA 3i CIApeHMX PiBHOGDKHMX BasbliB, 110, 0GEPTAIOYHCH
Ha3yCTpid OJMH OJHOMY, MOJPIOHIOITH MaTepian B OCHOBHOMY PO3JaBJIIOBAHHAM i
CTUPAHHAM (SKIIO WIBHAKICTh IXHBOro 00epTaHHs pi3Ha).

V 3a5exHOCTI Bifl BUIy i BIaCTHBOCTEi MaTepialy BUKOPHUCTOBYIOTh BAIbLI 3
DIIAJIKOI0, pUGIeHO i 3y6uyaTol0 MOBepXHAMH. Baibui 3 MIafKow MOBEPXHEIO
BHKOPHCTOBYIOTbC VIS OJEP)KaHHSA TUIbKH JApiOHOTO pO3MENIOBaHHSA, Bajibli 3
PU(GJIEHOI0 MOBEPXHEIO - I CepPeHBOro MOAPIOHEHHs, a Balblli 3 3y6aMu - i
NOJPiIOHEHHS IUIOMIB, ATIA i HACIHHS.

3a3Buyai Bajiblli MalOTh OJJHAKOBE YUCIIO OOEPTIB, alle € KOHCTPYKLl, B IKUX
BAIBLSM HAJAKOTh Pi3Hi KyToBi mBHAKOCTi. Be3snepepsHa i piBHOMipHa mopjaua
CHPOBHUHH JOCATAETHCS 3a JOMOMOrOI 3aBAaHTAXKYBAIBHHUX JIIMOK, JOBXKHMHA SIKHX
OZIHAaKOBa 3 NOBXHMHOK Bajbls i Mi/DKUBTIOIOYMX BajbLiB, WO 00EpTAOTHCA 3i
WBMAKICTIO, ONU3BKOK [0 KYTOBOI WIBUAKOCTI BaibUiB. OOUH 3 BajibUiB
pO3TalIOBYEThCA HA pPYyXOMHMX TMIAIIMMHHKAX 3 [PY>XUHAMH, IO JO3BOJISIE
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peryfiosati 3a30p MK BanblAMM i 3anobiraTv NONOMKaM MallHHK Y BHNANKY
nomannﬂﬁm TBEpAMX MPEAMETIB. 3 METOI0 OUYMIUCHHS MOBEPXHi BalIbUIB Bil
MaTepiany, IO NPWIMNAE, N0 iX AOBXKMHI PO3MIlIAIOTE HOXI - Y BUMANKY IaIKHX
BabUIB, i IITKH - pHPJICHHX:

Kpim Toro, aiamerp KyckiB (r), W0 MOCTYNawTh Ha NOAPIOHEHHA, Mac O6yTH
npubnusHo y 20 pasis MeHIIMM 3a NiaMeTp BaibliB R=20 r. 3y6uari BambLi
3a6e3Mevy0Th 3aXOIUIEHHS K}Sym{imnx KYCKiB, Juis HUX R=5-10r.

T nazkoBasiblesi Apo6apku MOXyTb MaTH oiHy abo asi mapu Basuis. Cepen
NBOXBAIbHEBUX, W1 NOAPIGHEHHS POCIMHHMX MaTepianis, npuaaTHa npobapka
JIBI-2 3 miamerpom Banmblie 40 cm i poBxuolo 25 cM. LBuakicTs obepTanHa
Bemydoro Bambus 220 06/xB, Beaenoro - 190
06/XB. 3 HOTMPLOXBANBLIEBUX APOOAPOK HIKABOMO €
npobapka BJIA-7M, npu3HadeHa 114 NOAPiGHEHHA
conogy. B Hifi Mk meplIolo i Apyrow napamu
BaJbLiB BCTaHOBIICHO BibpocuTo. Ha apyry mapy
BaNBLIB  MOCTYNac CHpOBHHA, 3a3jaleriigp
nogpiGHeHa  Ha  mepwiif  mapi  BanbuiB.
HpomykTtussicts 1000 kr/ron. liameTp Banbuis 25
cM, goBkuHa 50 cMm. Yucno obepTiB Ha XBHIHHY
IUTA BEPXHBOT Tapy BaibLiB (BETy40ro/BeIOMOro)
Puc. 6.1.16. Cxema 6arbyesozo MwHa 24()/238, [UIi HWKHBOI Mapd — BiAMOBiIHO

| 268/254.

TMoBepxHs BaIbLiB Moxke OyTH sIK [NanKa, Tak i HapizHa (pudriena); y OCTaHHIX

CTHpAloya 34aTHICTh BUIIA, HDK y INI3JKMX.

‘Buxianuii Mmarepian

ToTosuit Matepian

ToapifroBaui pixkyuoi Ta po3nuI00Yof aii

Y dapmauesTHYHOMY Ta GiOTEXHOJOriMHOMY BHPOOHMLTBI  WIHPOKO
BUKODHCTOBYEThCA POCIMHHA CHPOBHMHA, WO MA€ BONOKHHCTY CTPYKTYpY, A
nojpiOHeHHs AKoi HaNGLbI ehEeKTHBHI MAllKHY, L0 MPALOTE 32 NPUHLKIOM
po3pisyBaHHs. BoHHM 3aCTOCOBYIOTECA IR MONEPEAHBOrO MOAPIOHEHHA CHPOBHHHU Y
diToXiMiyHUX BUPOGHHLUTBAX. Po3pi3yBaHHs CHPOBHHH 30iHCHIOETECS 32 IONOMOrOI0
MEXaHi3MiB, WO MAIOTh 3arajpHy Ha3By TpaBo- abo KopeHepisku. OCHOBHOIO
POGOYOI0 YACTHHOK B LIMX MAIIHHAX € HOXi, MPUCTPOEM i XapaKTepoM pyXy AKHX
BH3HAYAETHCA THIT i KOHCTPYKILisi TpaBo- aGo KOPEeHepi3oK.

TpaBopi3KH-CONOMOPI3KH CITyXaTh 1A MONAPIGHEHHSA POCIHH i IXHIX YaCTHH
(TpaBa, cTebna i T.A.). 3araibHO Ui MAIUHHH CKIANAIOTBCA 3 CTAHMHM, IO MICTHTB
CTPiKOBHi TpaHCTIOPTE (Nepeady), i cHcTeMu HoxiB (GapaGanHi i JHCKOBI ).

Mpoctmu 3a GyJOBOW TPAaBOPi3KAMH € COJIOMOpI3KH, SKi UIMPOKO
3aCTOCOBYIOTHCA NPH NMOIPIGHEHH] TaKMX MaTepiais, Ak conoma, crebJ1a KyKypyIsu i

118




image120.png
1H. PO3pI3HAOTL CONOMOpI3KM AMCKOBI | GapabaHHi. Y JMCKOBHX COJIOMOPpi3Kax
BHKOPHCTOBYIOTh MaCHBHI HOXi, IO MAlOTh KPHBOJNiHiliHE €30, HPUKpINJeHi A0

CIHUb MaxOBHKa. MaxoBHK 3 HOXaMH MPUBOAMTBECA B OOEPTATBHHUI PyX BpyudHY.
JlikapceKa POCNTHHHA CHpOBMHA (TpaB'AHMCTA), 3i0paHa B MyuKH, MOMAETHCA i

HOXIi N0 JIOTKY.

Puc. 6.1.17. Bapa6auna conomopisxa:
1 — 6yHKep, 2 — KHMBWIbHI BATHKH, 3 — MAXOBHK,
4 — HoxoBuii Gapabat, 5 — wkis, 6 — 70TOK,
7 — craunna, 8 — mecrepHs

Y 6apabannux conomopizkax (puc.
6.1.17) BUrHYTI HOXI 3 JIe3aMH PO3TALUOBAHI
MO IBUHTOBUX JIiHIAX 3 KYTOM OiZHOMy 0
30°. CupoBuHa pyxaeTbcs MO  JIOTKy-
TpaHCcnopTepy /, B KiHLI SKOFO BMOHTOBaHi
TMHOKMBTIOKOY] BAIMKM 2, WO NOJAIOTb i1 B
Ho)xoBU# 6apaban 4. IlopizaHa cupoBHHa
BHBAaHTAXYETbCA Y JOTOK 6. YcTaHOBKa
3MOHTOBaHA HAa CTaHHHI 7 i MPHBOIUTHCA B
Ai10 Bil €NeKTPOABHryHa 3a JOTNIOMOTrOK0
wkiea 5. Ha omHoMy Baty 3i 1wkiBom
nocamkena 3y64aTka, O NMPHBOAWTL y AIKO
BEJNIMKY  wuecTepHO &8, dka  ofbeprae
HiJKMBJIIOBAIBHI BaIMKH. 3 iHWIOI CTOpOHU
Ha Baly MNOCAMKEHWH MaxoBHK 3 s
3abe3nedyeHHs IIABHOCTI podotn
conomopisku. I'abaputu cosomopizku PCB-

3,5 cxnanaroTh: JOBXKUHA 3 J0TKOM 187 cM, wimpuna 91 cm, Bucota 126 cM. Uucno
06eprtiB HOXOBOro Gapabana — 350-400 06/x8. [IpomykTuBHICTE, HanpuKIaz, npH
pizaHHi cyxof TpaBu koHBanii — 300 kr/ron.

Kopenepisku. Jlng po3spisyBaHHA LYNKHX [EPeB'AHHCTHX YAaCTHH DOCIHMH
(kopeHi, KopeHeBHIla, Kopa) HaluacTiule 3aCTOCOBYIOTBCA  KOpeHepi3ku 3

cinetiomunHumu  HodMcamu, OynoBa  SAKHX
fokasaHa Ha puc. 6.1.18. V il mammudui
MAacCHBHHI HiX 6, Magac BHU3, CBOEIO Macolo
nigcwioouK edekt pizavns. CHpoBUHA MO
JOTKy [ 33 J[OMNOMOroK TpaHchnoprepa 7
NpOCYBAETECA A0 BATiB 2, AKi YIUUIBHIOKOTH
CHPOBHHY i HANMPaBJOTS 11 10 TiNLHOTHHHOrO
Hoxa. Hix npuBoanTeca B pyX 3a JOIOMOroK0
KPHBOIUUIHO-LIATYHOrO0 MeXaHisMy 4, 5.
[Nopizanuii MaTepias O NOTKY 8 HANXOAMTS Y
OpUAOMHY Tapy.

B onncanux TpaBo- i KOpeHepi3Kkax pyx
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Puc. 6.1.18. Kopenepisxa 3
2INbUOTUHHUMY HONCAMU:
1 — notok, 2 —noaarowi Bau, 3 —wIKiB,
4 — kpuBOWHIL, 5 ~ WATYH, 6 — HiX,
7 — TpaHcoOpTep, 8 — NOTOK BUBAHTAXKEHHA
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CTPIYKOBOTO TPAHCMOPTEPA, MiKMBIIOIOUHX BATHKIB i HOXiB BizOyBaeTbCA, TaK 1O
pOC/MHHA Maca BMCTYNac BNEpel Ha MEBHY IOBXHHY BiANOBIZHO 10 3a7aHOro
cTyneHs noapiOHexHs. [1oTpiGHO BpaxoByBaTH, 1O HOMiHa/IbHY JOBXKHHY 3a3BUUal
MaIOTh TiNbKH YacTHHKM pizanoi Tpasu. LLlo cToCyeThcs KOpiHHA i TpaBH, TO,
OCKiJIbkH BOHM KPHMXKi, NpH MaliHHI Ha HMX HOXa BHCTyMalo4i NUITHKH MOXYTb
pyiiHyBatHcs. TakMM 4MHOM OTPMMYIOTb 3HauHy KUIBKICTE 4aCTWHOK Majoro
po3Mipy.

[py BUrOTOBJNEHHI 3060piB BHHMKAE HEOOXIAHICTh HAJaHHA YaCTMHKAaM KOpH
KBAIPaTHOI, 2 YaCTWHKaM KOpiHHA i KOpeHeBMIl — KyGiuHol ¢opmu. PizaHHs Ha
KyGMKHM 3aCTOCOBYETCS Ul OYHMIIEHOrO COJIOAKOBOrO i anTeiHOro KOpiHHA Ha
creuiabHUX MaluyHax.

MamuHHK 3 JHCKOBHME MHiamu. Cepell pOCIHHHOI CHPOBUHU TPAIUIAIOTECH
0c06aHBO TRepi 00'€KTH (HAmpHKIAk, KODiHHS eneyTepokoka), An noapiOHeHHs
AKUX BUKOPHCTOBYIOTh MaorabapuTHi AuckoBi muaM. KopiHus, WO noxaeTses g
nuily, ska o00epTacTbCd, PO3MUIIOETHCA Ha
KYCKH, fKi MOTiM TNOAPiGHIOITL Ha npobapkax.
Ipu pO3MWIIOBAaHHI OJHOYACHO OTPHMYETHCH
LiHHA THPCA — KPYTHHU# MOPOILOK NopiGHeHoro
KOpiHHSA.

HoxoBuit MJIMH (puc. 6.1.19)
Npu3HAYeHuii 1A NoapiGHeHHA of'eMHMX i
M'AKMX MaTepiaiiB cepenHbol TBEpAOCTi, @

Puc. 6.1.19. Hoxwcosuii maun:

1 - Bymkep, 2 - pixyHi Hoxi, TaK0Xk BOJIOKHHMCTOI i IENIONO3HOI CHPOBHHH.
3 — xpumka, 4 — eNeKTpOMOTOP, H -
S — npuiimad, 6 — CiTka 0XXOBHIA MJIHH 3aCTOCOBYETHCA s

noApi6HEHHS JHMCTHA, BONOKOH, TMPSHOCTEH,

JiKapchKUX TpaB. Pixyui IJIaCTHHKH HOXOBOTO
MJIHHA € perynboBani. YoTUpurpaHHi GpycKH, 1O PDKYTh, MOXHA MEPETOMyBaTH.
TMicnis 3HOLIYBaHHA OfHi€T piXy4oi NOBEPXHI MOXHA TIOCTABUTH IHULY.

ITofpiOHEHHS B HOXOBOMY MJHHI 3HIHCHIOETHCA B pesynerati pixydoi ail i
3cyBy. Martepial, Wo NOAPiGHIOETECA, 3HAXOANTLCA B KkaMmepi MOAPIOHEHHS CTiNbKH
yacy, CKiMbKM MOTPIGHO M1 JOCATHEHHS BiAIOBiZHOT KPYNHOCTI [POIYKTY
noapibrerHs. KiHueBuii po3Mip 4acTMHOK MaTepiaiy, 110 MOAPIOHIOETHCA, 3ANIEKUTD
Bi JiaMeTpy OTBOPIB JIErkO3aMiHHHX CiTOK 6.
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{loapiOHIOBa4l PO3KOJIIOI0Y0] i po3iamylouoi ait
IlokoBi apoGapku mpu3HaueHi [Ans MOAPIOHEHHA MaTepialiB cepeaHbOi
TBEPAOCTI, a TaKOK I/ KPUXKMX i B'S3KMX TBEpAMX wMarepianiB. Jlo Takmx
MaTepianiB BiJHOCATb KaMedi, TBEpAi »KHPW, BYFiJUIA, CHHTETMYHI CMOJH, COM,
crievexi Marepianu Ta iH. Ha puc. 6.1.20 nokasaHa cxeMa IOKOBOi Apobapk.
Hepyxoma wioka / apo6apky € YacTHHOIO CTaHHHM, MOKA 2 — PYXOMa i WapHipHO

Puc. 6.1.20. lljoxosa dpobapxa:
I — nepyxoma wioka; 2 — pyxoMa moka; 3 - Bich;
4 — eKCLUEHTPUKOBH{T BAll; 5 — LIATYH; 6 - PO3MIPHI MIHTH;
7 — 1ara; 8 — npyxuHa; 9 - KONOAKA

roiinactecs Ha oci 3. TMogpibuenns
matepialy 3AiHCHIOCTBCS POOOYMMH
IJIOMMHAMH UK, @ MPU 3BOPOTHOMY
pyci WMOKH 2 iNMHA MiX HHXKHIMH
YaCTHHAMH WIIK  PO3MUPIOETHCA |
Mmarepian  BHCHMAcTbes.  XHTaHHA
pyxnuBoi LIOKM 3AIHCHIOEThCH 34
JIOTIOMOroI0 IlatyHa 5, 3'eAHaHOro 3
EKCLUEHTPHKOBUM  BaloM 4. 3
PYXJIMBOIO WOKOK IIATYH 3'€AHaHui
HWIapHIPHO 33 JOIOMOTOK PO3MIPHUX
OJaHT 6. 3aMHKaHHS Tap CUCTEMH, IO

pyxaeTbesl, 3abe3neuyeTbes TArOK 7 i NPYKMHOW 8, a 3MiHA BEJIMYMHH LIUTHHH
3MIACHIOEThCS 3CYBOM KoNook 9. TakMM 4MHOM, KPYNHICTh MaTepialy cTae yce
MEHLIOK 10 Mipi #Oro nepeMillleHHs BiJl 3aBaHTaXyBaILHOTO OTBOPY A0 BHXiZHOL

LIiTHHH.

Benmukum € 4uciao THNOpo3Mipis Apo6apok 3i CKIIAAHHM PYXOM IUOKH (pHC.
6.1.21). YV pesxux Monensx Aeiio yckiaaHeHa Gopma noapiGHIOUMX WK i IUIHT, 3
YTBOPEHHAM HEBEJIMKOI NapajieI-HOT 30HH B HIDKHIHM YacTHHI kaMepH NnoapiOHEHHA.

ﬂ)/

Puc. 6.1.21. Cxemu ugoxosux 0pobapok 3i CKradHumM pyxom ujoxu

a - OZHIEI PYXOMOIO IOKOKO; 6 -
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JInsl yHUKHEHHS NOIOMKH TTPH BUITAZKOBOMY MOTPAIUISHHI B HET AykKe TBEPANX
KYCKiB MaTepialy OAHY 3 PO3MIPHHX IUIHT BUIrOTOBASIOTE 3 ABOX YaCTHH. O6unsi
qaCTHHM 3'€[HYIOTh GonTamu abo0 3aKjenkamM, OCTaHHi 3pi3ylOTbCd  MpH
[lepEBHLIEHH IPHITyCTHMOTO HABAHTAXKEHHS | MOXKYTh Oy TH 3aMiHeHi HOBUMH.

Iepecazu WOKOBUX Apo0apok: KOHCTPYKTHBHA MPOCTOTa i HamiHICTD,
KOMIaKTHICTb i NerKicTh B 06cayroByBaHHi. Hedoniku: mepiomvuHuii xapakrep il
CHJIH Ha MaTepia; IyM NpH po6oTi i Bibpauis.

Konoiani Maunmn

Po3MipH 4aCTHHOK, K OTPHMYIOTB TIPH MOAPIOHIOBaHHI B KOJNOTIHUX MITMHAX,
HaGIKAIOTECA 10 PO3MIPIB KOMOIAHHX YACTHHOK i CKIA[aloTh YaCTKH MiKpOMETpIB.
1ll06 YHMKHYTH 3/MIAHHA 4YacTMHOK NOAPiOHEHHA TNPOBOIATE Y MPUCYTHOCTI
JHCIEPTYIOHOro CepeioBHINa, ¥ AKOCTI SKOTO 3aCTOCOBYIOTh piauny abo pinwe — ras.

Y dapManeBTHUHil TEXHONONIT KOJIOINHI MIMHH 33CTOCOBYIOTD y BUPOOHULTBI
ninimeHTis (pimkux maszei), Maseii, mact i iH. Y 6i0TEXHOJMOTIUHI TPOMUCIOBOCTI
TAKOXK BHHMKAE HEOOXiIHICTh BMKODMCTAaHHA MIMHIB. Y 3B'S3Ky 3 THM, IO B
GiTbIIOCTI CBOIM TOXMBHI cepeloBuMula MaioTh PiaKy i Teepay ¢a3u, BHHUKAE
HEOOXiJHICTb TOHKOTO MOAPIOHEHHs TBEPAMX KOMIOHEHTIB - BHMCIBOK, GopourHa
rpy6oro nomoiy, puGHO-KiCTKOBOTO GOpOIIHA, COEBOTO KMHXa. Y ULOMY BHMAAKy
edexTuBHMM € BHKOpHCTaHHA PIIA, 4epe3 AKuMH TIPOMyCKaiOTH CycreHsilo
KOMIOHEHTa Mepe/l 3aBaploBaHHAM abo micis HeOro. 3aBJsky Wi npouenypi He
TUIBKM T036ABAAIOTECA BiJ TPYNOK, IO YTBOPWIHMCA INpM 3aBapioBaHHi, ane i
MiBHIYIOTh CTYMiHb BMKODHCTAaHHA CHPOBMHM, TaK Camo AK i OTpUMYKOTH

MOMNJIMBICT ~ 3aCTOCOBYBaTH  OKpeMi  BHIH
@ “ CHPOBMHHM (HanpHKiIaj, CepeloBHIE 3 PHOHO-
KICTKOBHM  OOpOIIHOM TOraHo MiAJacTbCs

@:ﬂ ‘:. ‘3‘ crepwiizalii Yepe3 BENHKY KiNbKicTb pub'aanx

oueif).

Konoiani mauan 3a6e3ne4yloTe BHCOKY
JMCNEPCHICTh CYCMeH3iH Ta eMynecill, wo

MICTATH HEPO3YHHHI TBEPAL MKapchbKl

R PEUYOBHHH.
‘ ‘ Potopro-nmyabcauiiinuii anapar (PITA)
Puc. 6.1 if(') ﬁ'fxmgﬂ';:;'ﬂ?“‘i”"“"” (puc. 6.1.22, 6.1.23) cknamaerbcs 3 poTopa i
a - pagianshuii npopis, 6 —osanbHi cratopa, BOynoBanux y kopmyc. Cratop i poTop
OTBIP, 8 — OBANbHHKI OTBID UHIIHAPHYHOL A . ..
CTIHKH 3 PUGIEHOIO MOBEPXHEIO, BHUI'OTOBJICH] Yy BUIIAO) CIIBBICHUX
2 — FOCTPOKpAcBHi NPOpI3 IMIHHOTO . . 8l .
ciuenns, O - cryninb PTIA 31 3MiHHMM ﬂeP(POPOBaHHX HHTIHAPLB. epq)Opal-llﬂ
panianbHuM BiIACTYTIOM, € — UM HAPHYHA : : H : .
Rosepxr 5¢3 nepbopati, al, a2 - poswip LWTiHPIB pOTOpa i cTaTtopa MoXe GYTH PisHOLO:
OTBOpY POTOP | CTATOPA BIANOBLAHO, y Bumi npopiziB (puc. 6.1.22, a), oTBOpiB

h — ucora oTeopy (Npopisy)
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Kpyrjol ¥ OBabHOT POpM (pHcC. 6.1.22, 6), 3 pi3OEHHAM HA UHTIHAPUUHIA NOBEPXHI
y BUIIAAI Haciyky abo HakaTku (puc. 6.1.22, 6), a Takox 3 pi3OJeHHAM Ha CTiHKaAX
npopi3is y BUIMIAAI MPOPi3iB 3 rocTpumy Kpasmu (puc. 6.1.22. 2). [TpoMikKM Mixk
Mpopi3aMW MOXYTh MaTH CKOLieHi IUIOCKi noeepxHi (puc. 6.1.22, 0), a mesiki
LTiHAPK MOXYTh Oy TH BUKOHaH] Ge3 nepdopalii (puc. 6.1.22, e).

Amnapar KOMILIEKTY€TbCS 3MiHHWM HaGOpOM UMJIHApIB cCTaTopa, WO
3abe3revyroTh pajiabHi 3a30pH MiXk LUTiIHAPaMU poTopa i cratopa B Mexax 0,25-2
MM.

Kombinytoun pisni poGoui opranu, moxHa onepkarn PIIA 3 pi3HuMmu
3a30pamu i reoMeTpiero po6oumx oprauis.

Y BHYTpilHiA 30Hi poTOpa i 30BHI BCTAHOBNEHI MO YOTUPH padiaibHi JONaTH.
Cepenosuiue, sxe 06pOOAETECS, HAAXOMUTE N0 BXiAHOMY NaTpyGKy i BUAAIAETHCS 3
anapaTy uepe3s TaHIeHUIalIbHO po3TalloBaHHil narpybox. PoTop obepraeTscs 3a
JOTIOMOT 010 €/1EKTPOABUTYHA.

Po3pisnsaoTs PTTA BMOHTOBAHOIO i MMPOTOYHOTC THIIIB.

PIIA 3azaubnenozo (emonmosanozo) muny 3BuUYaiiHO BMKOHYIOTBb Y BHII
MIlIAJIOK, AKi 3aHYPIOIOTh B €MHICTB 3 cepenoBuiIeM. Taki anapaTy iHOLI HA3UBAIOTE
2iopodunamivnumu  anapamamu pomoprozo muny (CAPT). Jlns migBdmieHHs
edeKTHBHOCTI MepeMilIyBaHH:1 BMOHTOBaHi PI1A iHOIi BCTAHORIOIOTE AONATKOBO 110
HasBHUX MIILAIOK iHITHX THIB (HAPUKJIAN, AKipHOT).

Ha#binbwe nownpenns orpumanu PITA npomounozo muny (puc. 6.1.23),
poboui opraun AKX po3MillieHi B HEBEIHKOMY KOPHYCi, KHit Ma€ maTpy6Ku BXOay i
BHXOJly CepelOBHING, ke ob6pobaseThes. YV UbOMY BMRAAKy TEXHOJNOTiYHA cxeMa
3actocyBanHs PITA 6yne matu BHrAn, sk Ha puc. 6.1.23, a. 3a uielo cxemoio PIIA
BHKOHY€ QMCIIEPTyBaHHA i 3MillyBaHHA (as.

!

|
|

OO S——
a [ [
Puc. 6.1.23. Texnonoziuni cxemu sacmocysanus PITA:
a — UMKy nAUiiHa cxema, 6 ~ cxeMa NePeBaAHTAKEHD, B ~ CXEMa 3 PI3HOIO
PI3HOMAHITHICTIO UMPKY A LIHNX a3,
1 -PI1A, 2, 2a — emHicHHUit amapar, 3 — ncesnoaHO, 4 — NiHekK.

2a.

flpu Buxopuctanni PIIA 3a cxemow (puc. 6.1.23, 6) mocsraerses 6Ginbim
OIHOPiaHKI po3nonin ¢a3 y BCcboMy 06’€Mi, IO € BAXIMBHM y BUPOOHHIITBI M'SIKHX
niKapcekux opM, AKi MalOTh BHCOKY B'A3KicTh. [Ipu BEJTMKOMY BMICTi TBepIOi ¢azu
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(Mpy  eKcTparyBaHHi 3 CHPOBWHH) BCTAHOBIKOETECA  IOLATKOBO LIHEKOBHH
nimxusmosay 4 (puc. 6.1.23, 6).

115l YHHKHEHHS TIOTIEPEHBOTO TOAPIGHEHHS MOPOILKOMOMGHUX aHTHOIOTHKIB
(OKCHTETpaUMKITiHa, AMGIOMILMHA, XIIOPTETPALMKIiHA, €pUTPOMiLIMHA) Ta IHIIMX
PEUOBHMH, sKi MICTATh YaCTHHKH IiIBHLICHOT
MiLHOCTI,  BapTO  3aCTOCOBYBATH  anaparu
ponukosoro Tuny (puc. 6.1.24) abo 3 iHIIMMH
I0JATKOBHMH POOOYHMH TilamMu.

Marepian  poboUHX opranis  PIIA
BMUOMpAIOTh 3  YPAaxyBaHHAM  arpecHBHOCTI,
TeMmepaTyp1 06po6IIOBAHONO CepenoBHILa | HOro
abpasuBuocti. [l obOpoGku  cepeloBHul 3
HE3HAUHOK  aOpasuBHiCTIO  MOXYTL  OyTH
Puc. 6.4.24. P ”AP""“""""’ZO”‘“”Y" BHKOPHMCTaHi ayCTEHiTHi MapraHuesi CTami, Npu

1 - kopmyc, 2 — potop, 3 —ofoiima 3 . B ) . i
nepopauieto, 4 — kpHuika, 5 — Hepyxoma I]]JJBI/IIIICHU‘;I a6pa3msHoc1‘1 — MAapTEHCUTH! CTaJl,

nepgoposaHna oboiima, 6 — cenapatop, . .
7 - pomuKi, 8 - pagiatsHi MONATH, JEroBaHi ~ XpOMOM,  MAapraHlem,  HIKEJIEM,
9 — mpyxua BTyIIka MoniGaeHoM i BanafieM. [l oOpobKku cepenoBHiLl
3 myXe BHCOKOK abpasHBHiCTIO poGoui opraHu
MOXyTh OyTH BHIOTOBJCHI 3 MAapTEHCUTHO-KapOiiHOTO (6imoro) uwaByHa. 3
MiABMIIEHHSM CTIifKOCTi 3a3Ha¥eHMX MaTepialiB 1O aGpasMBHOr0 CTUPaHHA iX
37aTHICTH BUTPHMYBATH CTHCKAIOYi Ta yAapHi HABAHTAXEHH: 3HIKYETHCA. ANapati
POTOPHO-TY/TBCALLIHOTO THIY ~BHIIyCKAOTBCA CePiiHO 3 [OCMTh  LIMPOKHM
MapaMeTpUdHUM DSOOM AK 3aKOpAOHHMMH  dipMamu, TakK i BITYM3HAHOW
npomuciopicTio (TaUIIHHCEKUM 32BOJIOM XiMiYHOTO MalMHOOYXyBaHHA - anaparH
TAPT, Jleninrpancekum HITO "Tporpec” - PIA Ta in.). Haii6inbme 4ucno
KOHCTPYKTUBHUX Moaudikauiii PITA mpomoHyeThCA dipmoto "Janke and Kunket
K.G. (Himeuuuna). Y npocriekTax ¢pipMu HaBOAATHCS JaHi po 3arnubieHi anapary,
poboui opraHu AKMX BCTAHOBJIEHi Ha JIOBroMy Bamy (10 1,5 M) i 3aHYpIOIOTECSA B
06po6IOBaHeE Cepe/IOBHILE, 2 TAKOX — HA KOPOTKOMY BaJly, BMOHTOBAHOMY B IHHILE,
kpumky a6o 6iuHy CTIHKY €MHOCTi 3 06pOGIIOBAHMM CEPENOBHLIEM. PoGoui opraau
anapariB, fK TNpPaBUlO, BUTOTOBJIAIOTHCA GaraTocTymiHYaCTHMH, iHomi — 3

JOIATKOBHMM HOXaMH i nomatamu. Hanpukian, 30BHilIMifi jiameTp poGOuMX
opratie Pl'[A cknagae 115, 150, 220, 280, 330 i 350 MM, yacTora ofepTanHs Balty —
960-2900 xB'', a KyToBa MWIBHAKICTE poTopa — 15-21 M/c. BMOHTOBaHI anapary MalOTB
niamerpu po6ouux opradis 115, 130 i 150 mm mpu qacToTi 06eprants Bary 2900 xs”
i noTyxmocTi neuryHa 2,2-7,5 kBT . KyToBa WIBHAKICTE pOTOpa — 15-21 m/c.

[lpoTouHi amapaTd BHIOTOBJAIOTECS 3 POOOYMMH OpraHaMH niamMeTpom
60,115,150, 230 MM, 3 KyTOBOIO WIBHAKICTIO - 15-23 M/c 1 yactoTolo oOepTaHHA -
1500-8000 x5, Tpu UBpOMY MOTYXKHICTh ABHIYHA CKIIaaae 1,4-37 kBT.
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ZlOBEICHO BHUCOKY CQEKTHBHICTE 1 mpauesaatHicte PIIA y BupoOHUUTBI
JiKapchkHX 3aco6iB eMynbCiiHOrO THIy (Ma3zei, NiHiMEHTIB, eMymnbCiii), a TaKox
eMyJIbCIHHUX NapyMepHHUX | KOCMETHYHHX 3aC00iB.

Bukopucranns PTIA y BupoOHULTBI M IKHX JiKapChKMX (OPM CyCNEH3iHHOro
iy (Masb uunkosa 10%, masp 6opHa 5%, Mase crpenTounaosa 10%) 103BONHAO
3MEHILUWTH BUTPATH 4acy Ha BMPOOHHUTBO B 6-15 pas3iB, 3MEHIUMTH 3araibHi BUTpATH
eeKTpoeHeprii B 2-7 pa3is mpH BHCOKOMY CTYMEHI DMCHEPCHOCTI # OXHOPIAHOCT
roTOBHX Ma3zeH.

3anponoHOBaHO HOBY TEXHOJNOTII0 MNPUTOTYBaHHA CYNO3MTOPHHX MAC,
JTKAPCHKMX i 3aXMCHUX MAcT, OleP/KaHHs LIKHKOBOI OCHOBH NefkoMac y BUPOGHHLTBI
NIacTHpPiB 3 BUKOpUCTaHHAM PIIA.

Kpim Toro, mokasama Bucoka edextuBHicTh PITA 'y  BHUpOGHMUTBI
opraHonpenaparis (Ha cTaii MoAPiGHEHHA CHPOBHHH), Y BUPOGHMUTBI NpenapaTis
MiKpOGi0NOriYHOTO CUHTE3y (NpH AMCICPryBaHHI rasiB y MOXHMBHOMY CEpeJOBMILI
AN aepoGHOTO BUPOUTYBAHHS MiKPOOPraHi3MiB), MPH FOTYBaHHI MEIHYHHX PO3YMHIB
(onii xamdopHoi), y npolecax po3YMHEHHs, SKi CYNMPOBOMKYIOTHCA XIMIYHOKO
peakuielo (aueToHyBaHHs copOO3M), NPH EKCTparyBaHHi 3 JiKapChKOi POCTHHHOI
CHPOBHHH (TaHiH — 3 IpEeUbKHX TOpiXiB, OJii — 3 HAaCiHHA T/IOAIB IIMNLIMHU,
BanepiaHu, JIUCTS CKYMITIT).

[TepcnekruBuuM € 3acTocyBaHHs PITA B iHWHX raxy3sx OPOMHCIOBOCTI A
intencudikauii Ta  ynockowamopaHHs  mpouecie. Tax, PIA  ycmimno
BHKOPHCTOBYETLCA Yy TEXHOJNOTi BHIOAJIEHHS >XHPOBHX, IIMMEHTHHUX i CMOJIMCTHX
JIOMIILOK 3 6i0JIOTiYHO AKTUBHHX PEYOBHH.

AHaniz BiTYM3HAHOTO i 3aKOPAOHHOTO HOCBidY, HAKOMMYEHOro B Teopii i
npaktuui PITA, Bkasye Ha yce Giibll 3poCTaloue 3HA4YEHHS i BUKODHCTAHHA LMX
CECKTHBHMX MEPCIEKTHBHUX amapaTiB Yy €Hepro- Ta Marepianosbepirarouiit
TEXHONONIT, 3aCHOBAHOI Ha iX 3aCTOCYBaHHi.

KoHeTpykuii KonoiIiHMX MUIHHIB, IO MAlOTh NPOMHCIIOBE 33CTOCYBAHHS, €
Pi3HOMAHITHMMH i 4acTO 3anekarh Bill KOHCTPYKUii NOAPIGHIOOUMX HacTHH (pHC.
6.1.25). Haiibinbwmit inTepec wis ¢apMaUEBTHYHUX BHPOGHHMITB TNPECTaBIAIOTH
poTopHO-6MIBHI (puc.6.1.26) i BiOpokasiTauiiiHi MIKHH.

[Mo6pinHeHHa B KONOIHUX MJIMHAX PEryIIOCTBCA 3a30POM MiX POTOpPOM Ta
CTaTOPOM.
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Puc. 6.1.25. Konoionuii maun i ROOpiOHIO0 I HacmuHu

Y pomopHo-6unsromy Konoionomy mauni (puc. 6.1.26) cycreHsis, IO
MiTa€ThCS MOAPIGHEHHIO, TONAETbCS Yepe3 mTyuep 8 y Kopmyc /, e MpOXOAWTh
Mik OinsMM 3, 3aKpilyleHMMM Ha poTopi 4, WO obepracTbCs Ha Bamy J, i
KOHTpYJapHUKaMi 6, 3aKpilIeHUMH
HepyxoMo B kopmyci. Paau Ounis
poTOpa  pO3TalloBaHi MiX  psaamMu
KOHTPYIapHHUKiB KOpITYCY.
Ionpibuennii Martepian BUXOAMTH 3i
mTynepa 9. Sxuo CTYMiHb
nozpiGHEHHs CyCIeH3il HeIoCTaTHiH,
CyCIeH3isi MPOMyCKAEThCS Yepe3 MIIMH
nosropro.  Kopmyc  monpibHioBaya
MOXKHAa OXOJIO[KYBaTH. [Ipu3HayeHa

Puc. 6.1.26. Cxema pomopHo-6unbHo20 Ko10i0H020 7 LBOro pl IMHA HaJXOIUTh uepe3
Mauna: i
1 — xopryc, 2 — WITylep NoAayl OXOAKyI04Oi pinuHy, 3 — 6w, mTyuep 2 1 BUBOJMTHCHA 4yepes mTyuep
4 — porop, 5 —Bai, 7

( 6 — KOHTPYZAPHUKH, 7 — IWITYLEP BUBOTY OXONOLKYHOHOI
pinmHu, 8 — wTyuep noxadi cycnensii, 9 — wryuep BUBORY
noznpiGHeHoro marepiary.

BHacifiok BHCOKOI LIBHAKOCTI
pyXy OB i YaCTHHOK Ta iX 3iTKHEHb 3
KOHTpPYIapHUKaMH B MJIMHI
PO3BMBAETHCA 3HAYHMI KaBiTaUidHUA eQekT, TOMY Taki MJIMHH iHOJI Ha3UBaKOTh
kagimayiiinumu noopibHioéayamu. BOHH MOXYTh TaKOXK BHKOPHUCTOBYBATHCA IUIA
olepkaHHs i romoreHisauii eMybcii. [IpOAYKTHBHICTE TakOro MIMHA 3 JiaMeTpom
potopa 200 i 800 MM i WBUAKICTIO 0GepTaHHS 3000-12000 06/xB cknanae no 100 kr
CycrieHsii Ha TOIUHY.

Bi6poxasimayiiinuii konoionui maun (puc. 6.1.27) ckianaeTbes 3i craropa 2 i
potopa 3, w0 3HaxonATkcA B kopmyci /. Ha TIOBEpXHi CcTaTopa i poTopa HaHeceHi
KaHaBKH 4, CIPAMOBaHi B3/I0BXK LWIIHAPUYHOI OBEPXHi. CycneH3is uepe3 WTyuep 5
HAJIXOIHTB Y KiNbLIeBHii 3230p MK CTATOPOM i POTOPOM i BUXOZIUTH Y€pe3 ITyLep 6.
Ipu obepTanni potopa Ha Bamy 8 3i wBuakicTio 18000 00/XB 4aCTUHKHU CYCTIEH3ii,

126




image128.png
Puc. 6.1.27. Cxema giGpoxasimayiiinozo koroidnozo
MAUHA:
1 —xopmyc, 2 — crarop, 3 — poTop, 4 ~ KaHaBKa, S — WTyLep
roga4l cycnensii, 6 — UurTyLep a1s BUXOLY CycneHsii,
7 ~ wTyuep BiABOAY OXOIOMKYIOHO] PIAMAY, 8 — Bast,
9 — WTyuep nopayi 0Xonoaxyuoi piansu

PYXar4HucCh Bl KAHABOK pOTOpAa A0 KaHABOK
cTatopa, poONATH KOJMBAHHA  BEJIKKO]
YacCTOTH, IO ONIM3bKI A0 YNBTPA3BYKOBMX, i
noapiOHI0I0THCA A0 po3mipy | Mkm. Kopryc
MJIMHA MOXKHA OXoJlopKyBaTH. Oxo0s01-
KYH04a PiIMHA NPOXOAUTH Yepe3 IITYUEPH
71 9. TlpoaykTusHicTh BibpoKasiTauiiiHoro
KOJIOIIHOTO MJIMHA 3 AiaMeTpoM poTopa 500
MM ckiaagae 500-700 kr cycneusii Ha
FOJIUHY.

Kouycuuti  konoionuti  maun  (puc.
6.1.28) mae cratop 5 i KoHycHuit potop 2,
posTaimioBaHi y kopmyci 3. Portop i crarop

MalTh Ha T[OBEPXHi TMOXWJII KaHaBKH 6.

Kanasku poTopa i craropa cripsAMoBaHi B
NPOTHIIEKHI CTOpPOHM. Crartop
3aKpilUIeHUHA y KOpIyci 3a JOMOMOIoio
raiiku 4. Marepian HagxoauTs B amapar
qepe3 Jifiky 7 po3MilieHy B Kpuwii 8.
Bin nomagae B 3azop Mik cTatopoM i
pOTOPOM, MOAPIOHIOETBCS | BHBOOWTHCA
yepes wrtyuep 9. 3a3op Mik cTaTopoM i
pOTOPOM  MOXE  pPeryJioBaTHCH  3a
JormoMororo raiiku 4. BenuuuHa 3azopy
Moxxke Oymu go 0,05 wmm. Porop
obepTaeTecs 3 KyTOBOK IUBHAKICTIO J10
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Puc. 6.1.28. Cxema KOHYCHO20 KONROIOHO20 MAUNHA:
1-~san, 2 — pomop, 3 — kopnyc, 4 - Haxudna zaiixa,
5 —cmamop, 6 — kanagku, 7 — 306aHmMaxcysansHa
nitixa, 8 — kpuuxa, 9 — euxionuii wmyyep

105 m/c.

IIpociroBaHHA cuny4ynx MaTepianis
Iloapibueni MaTepiamy 3aBxkau HeogHopiaHi. ToMy YacTo HOBOAMTHCH
BimokpemmoBary Ginpini abo api6Himi YacTHHKK Bin ocHOBHOT Macu. 1l onepartis
HOCHTb Ha3BYy MPOCitoBaHHs, a00 MPOXOYEHHS, i 3AINCHIOETBCA 3a JIOTIOMOrOIO CHT.

"TakuM UHMHOM, NpOCIlO8aHHAM,

2poxouennam abo cumogol  Kiacugixayicio

Ha3HBAETLCA MPOUEC PO3AIICHHS CyMillli 3€peH pi3HMX pO3MipiB 3a JOMOMOrOK CHT

Ha zBi abo 6iabie rpymnu.

Knacndikaiis BUKOPHCTOBYEThCA AK JONMOMDKHA ONEpauis s MONepeaHboi
NiArOTOBKH Matepialny Ao MoapiGHeHHs (BUAANEHHs ApiG'a3Ky) abo 1ms MoBepHEHHs
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BEJMKOrO MaTepiaty Ha MOBTOpHE MOAPIGHEHHS, a TaKOXK K CaMOCTifiHa cTalid —
N OIHEPXKAHHA T[OTOBOrO MPOAYKTY 3 BH3HAYEHMM 3EPHMCTHUM CKIAAOM Yy
diToxiMiuHOMy, TaGeTKOBOMY Ta iHIUMX BHPOOHMLTBAX. Orxe, noapibHeHHs i
npocitoBaHHs y (apMaleBTHHHIA TEXHOJIOTI] BUKOPHCTOBYIOTECA B OCHOBHOMY MpH
BUTOTOBJIEHHI Pi3HKX MOPOILKiB, 360piB, MPUCHIIOK, TOLIO.

JIns IOCTaTHBO TOYHOTO BU3HAYEHHA PO3MIpiB YACTHHOK, a LIE HeoOXigHo mnst
OLIHKM AKOCTi nNonpiOHeHoro Martepialy, ICHYWOTE TPH BHIH knacudikauii
po3aiNeHHA MaTepianis:

o [logimpana cenapayin. KpynHili 4YacTHHKM B  UBOMY  BHMAIKy
PO3TALIOBYIOTECA BHM3Y, MEHII BENHKi — B LEHTP, npibui — Bropi. Lle# merton y
dapManeBTUYHIH NPaKTHLL 3aCTOCOBYETCA Iy ke pinko.

o [idpagniuna knacugpixayin — PO3NINEHHA 4HaCTUHOK 32 WBMJKICTIO 1X
ocimaHHs (3aCTOCOBYETHCS PiKO).

e Cumosa xnacugixayis — po3aijieHHs MaTepiany Ha ¢pakuii 3a JOMOMOrow
cuT. CutoBa KiacHdikallis € OCHOBHUM METOSOM y hapMaleBTHYHINA TEXHOJIOT1T.

B pe3ynbTaTi MPOCTOrO MpOCiIOBaHHS, TOOTO MPOCIKOBAHHA Yepe3 OAHE CHTO,
NoYaTKOBHi MaTepian ALTHTHCA Ha JBi Ppakilii:

e npocie (AWKHIA MPOAYKT) — MaTepiat, O NPOHIIOB Kpi3b CUTO;
e idcie (BepXHiil MPOMYKT) — MaTepiall, 0 He MPOHILOB Kpi3b CHTO i 3aTMLMBCS
Ha HbOMY.

Ha npocitoBaHs Mepu 3a BCE BILTHBAE NPOJYKTHBHICTh CHUTa, TOOTO Ki/IbKiCTH

npocisy, oTpuMaHoro 3 1 M’ IOBEpXHi cuTa 3a 1 roa.

Mexaniune npociloganns

CHTOBi MONOTHHHH € OCHOBHOK YaCTHHOIO MAllMH JUTA mpocilosanns. Bcei
po6oui NOBepXHi CUT AiNATH Ha Bi Fpyn (puc. 6.2.1):

. IIeTeHi a60 TKaHi 3 METAJICBOTO APOTY, IIOBKOB, KAIPOHOBI abo0 IHHIHX
HHTOK;
. . Ti, AKi CKJIATAIOTBCA 3 METAICBHUX,
00 E‘O"o‘é’g JIACTIB 3 INTAMOOBAHMMH B HHX OTBOpPaMH

9

ODOOO 0092 (mepdopariero).

[epdopoBani MeTateBi NHMCTH MOXyTb OyTH
BHIOTOBJIEH 3 ByrJieleBoi afo JieroBanoi crari, Mifi,
Puc. 6.2.1. Cuma: natyHi i T.8. OTBOpPM B HHX MOXYTb MaTW Pi3HHMA
@ - nerene, § - urmamnosase. posmip i  ¢dopmy, HanpuKiaa: — KBaapaTHy,
NpAMOKyTHY, OaraTokyTHy, Kkpyray i in. Ilpw usomy i MiABUINECHHA
MPOAYKTHBHOCTI CyMapHa MOBEPXHS, WO NPHXOAUTHCA HA OTBOPH, NOBHHHA 6yTH 1o
MOMUIMBOCTI  MakcMManbHoK. KoXHa CHTOBa MOJIOTHHHA XapaKTepU3YETbCA
HOMEpOM i EPETHHOM OTBOPY B CBITJI y MiniMeTpax.
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CiTKH | TKAHHHY MAIOTh [IePEeBAKHO KBAAPATHI OTBOPH. SKio OpiT 200 HUTKH
HEJOCTATHBO MillHO CKPIRJAIOTHCS MDK CO600, TO CiTKM | TKaQHMHM JyXe LIBHIKO
BHUXOJATh 3 JIajy BHACTiIOK TOTO, IO YaCTMHA HHTOK 30MBA€ThCA BIIPHTYI, 33
PaXyHOK HOTO TMOpYLIYETHCA NEPBUHHICTE PO3Mipis 0TBOPIB. 11106 YHHKHYTH UBOTO,
APOTSAHi CITKM MiANAIOTH MIC/IA X BHTOTOBJICHHS MPECYBAHHIO TIiZl BETHMKHM THCKOM,
3aBIAKM YOMY MiCL MeperUieTeHHs 3JIerka 3MUHAIOTBCA | 3aKkpinmotoThes. Skuo
CiTKa BUTOTOBJIEHA 3 TOHKOTO IPOTY | HE MOKe BHTPMMATH Bard Marepiany, 1o
NPOCIIOETECA, TO MiA Hel MIAKIAAAIOTS iHIIY, MillHilly i 3 KpYTHIIUWMHA OTBOPaMH.

Ipu 3acTOCyBaHHi METAIEBUX CITOK 3 TOHKOTO APOTY HEOOXiAHO 3BepTaTH
0CO6JIMBY yBary Ha iX 3HOUIYBAHIiCTh, OCKINbKM BOHH JIETKO PBYTbCS, BHAC/IJIOK YOT0
LIMATOYKH JPOTY MOXYTh MOTpanuTH B npenapar. ToMy cHTa 3 CiTKaMH 3 TOHKHX
JIPOTiB 3aCTOCOBYBATH HE PCKOMEH/IYETBCH.

Knacugikyloth cumyui mMaTepiany 3a JONMOMOrol HaGopy CHT 3 NOCHIZOBHO
3MEHILYBAaHHM PO3MipOM OTBOPIB.

TUist BUKOHAHHA CHTOBOTO aHa/li3y Ha 3a3HAYEHMX CHTAX MPOCIIOIOTH CEpelHI0
npoGy marepiany. [ToTiM MaTepian i YaCTHHKH, AKi 3ATHWHIMCS Ha KOXKHOMY CHT,
UIO TPOMILITH HYepe3 HIKHE CHTO, 3BAXKYIOTh. BilHOLIEHHS OTPUMAHHX KiSIBKOCTEH 10
BHXiZHOT HABXKKH PEYOBMHH Ja€ BMICT pisHuX dpakuiii 3epen y Marepiani.

Ha npoayKTHUBHICTb MPOCiFOBAaHHS BIUTHBAIOTE HACTYIIHI YMHHHKH:

1. ©opma i posmip omeopie cuma. Y KOXXHOMY KOHKPETHOMY BHIAJKy OTBOPH
Tpeba minbupatu Tak, W6 BOHM BiANoOBiNaTM (OpPMi HACTMHOK MaTepiary, IO
npociroeTbea. Hanpuxian, YacTHHKH KyJaacToi (opMu sieriie MpoOXoIOATh uepes
TKAHMHH 3 KPY[JIMMM OTBOPaMH, 2 YaCTHHKH JOBIacToi GopMH — uepe3 Taki OTBOpH
HE MPOXONAThH a60 NPOXOIATH BAKKO, ale 4Yepe3 JOBracTi 0TBOPH BOHH BiACIiBAIOTHCA
3Hauso nerie. [Ipy LBOMY HeoOXimHo BpaxyBaTH, WO MeppOpOBaHi JHMCTH
MaTepiany, 10 MPOCIKOETHCS NI THCKOM, MPOTMHAKOTECS, BHACHIZOK 4YOTO OTBOPH
3MiHIOIOTb CBOK KOH(IypaiLilo i CTAOTh MEHIIMMH 33 HOMIHATBHI.

2. Toswuna wapy mamepiary wa cumi. Lled YMHHUK Ma€ BeJHKE 3HAUYCHHA,
OCKi/IbKH TIPH TOBCTOMY wuapi ApiGHi YacTHHKH, IO 3HAXOAATLCS BrOPi, HE MOXKYTh
KOHTaKTyBaTH 3 OTBOPaMH, OCKINBKH INOBEPXHf TKAHHHH BKPHTa KpPYMHilIMMH
yacTHHKaMH. TOMy BHTiIHO TOZABaTH Marepiajl Ha CHTO MalUMM MOpUisMH abo
PiBHOMIpHO i OCTYNOBO BUAAJIATH MaTepian, 110 He MPOAIIOB Yepe3 HpOro.

3. Josxcuna wiaxy. UMM JIOBIIMM € LUIAX KOB3aHHA Martepiany, IO
mpociloeTbcs, Mo poGodili MoBepxHi cuTa, THM Oimbwior cTae HMOBIpHICTH
MONajaHHA JpiGHMX YaCTHHOK B OTBOPH i THM eQEKTHBHIWINM € mpoilec
NPOCIFOBAHHA.

4. Bonozicme mamepiany. JIpiGHi 4aCTHHKH BOJIOTOTO MaTepiamy NpUIMIIAITh
10 GLTBLINX, YTBOPIOIOYM NPH LIBOMY IPYJKH, fKi HE BIACIIOIOTECA i 3a7IMLUAIOTECA HA
cuti. KpiM Toro, myxe BONOrHA MOPOIIOK MOXE «3aKEiTH» OTBOPH pobouoi
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noBepxHi cvra. SIKUIO MOPOLWIKM 34aTHi TMOMJIMHATH BOJIOTY 3 MOBIiTPA, TO iX
HeoOXimHO 3azmanerigy BuCywHMTH. [IpocitoBaHHR MpH  LUBOMY MPOBOJATDH
HEBEJIMKMMH TMOPUisAMH B yMOBaX NOBHOI repMeTHYHOCTI. Bincisuuii matepian tpeba
Biipa3sy BMCYILMTH i TOMICTUTH B PETEJIbHO 3aKPUTi EMHOCTI.

5. Uleuokicmv pyxy Mamepid}zy Ha cumi. SIKILO HIBUIKICTb HE3HAUHA, TO TUM
MEHIIA KiMbKICTh YAacTHHOK 33  ONWMHMLIO 4Yacy MNOTPAIUIITHME Ha OTBOpU i
BizciBarnMerscs. [Ipy HaaMipHO WIBHAKOMY pyci YacTHHKU TpPOJITAaTUMYTh Haj
otrBopamu. ToMy y KOXKHOMY OKPEMOMY BUNAZIKy NMOTPIOHO BCTAHOBHTH TaKWi TeMn
po6oTH, 106 NPOAYKTUBHICTb CUTA OyJia MAaKCHMAJILHOIO.

6. Xapaxmep pyxy mamepiany. [1py BiTBHOMY i CITOKifiHOMY pyci MaTtepiany no
pobGouiii moBepxHi cuTa APiGHI YACTHHKK MOXYTh 3ATUIIMTUCA Y BEPXHIX 1Wapax i, He
KOHTAaKTYIOYH 3 OTBOpamHu, MOTPAnmUTH y BiAXiX. BHacnimok nporo HeoOXimHO
matepian, fAKHN TNPOCIIOETHCA, TNEpiONMYHO CTpyLIyBatd, WO0 BEpxHi luapu
HepexXoIHIH B HAXHI.

7. Popma wacmunoxk mamepiany.

8. Kpammuicme npociroéanus.

IMponykTuexicts cHT Xapaktepusyerbcs KKJ{, To6To BigHOWEHHAM MacH
3epeH, W0 MPOMILIK Yepe3 CHUTO, AG Macu 3epeH Takoro >k po3Mipy y BHXinmHii
cymiui. '

MexaHi3M# 111 MeXaHI4HOI0 POCilOBaHAA
Jlns copTyBaHHs MarepiaiiB HeoOXilHO 3a06e3nedYnTH #oro pyx Mo MOBEPXHi
CMTOBOI IUIOWMHH. BOHO MOXe CTBOPIOBATHCH 3BOPOTHO-TIOCTYMANBHUMHU PyXaMH,
obepraHHam abo Bibpauicio. MexaHi3MH 3 IUJIOCKMMH CHTaM{ MalOTh 3BOPOTHO-
noctynanbHUi abo KpyroBui nocTynanbHUH pyX.
3anexHo Bid KOHCTPYKINi MexaHi3MiB, Ki BHKOPHUCTOBYIOTh 1A Li€i MeTH,
CHTa TOAIAIOTE HA HACTYIHI OCHOBHI THIH: 'i

. FPOXOTH (KOJMHBANBHI);
. BiOpauiHi;
. 6apabanHi.

T'poxomu
Hoxuni zpoxomu. 3BOPOTHO-MOCTYNAIbHUI pPYX MOXWIMX TPOXOTiB, SKi
LIHPOKO 3acroéony}0T},cx y dapmaueBTHYHIA NPOMHCIOBOCTI, 3HiACHIOETBCA
KPHBOLUMMHO-IIATYHHUM 2060 eKCLUEHTPUKOBHM MexaHizMmoMm. IIpu 3ananiii yacrori
KOJIMBaHb CHTA YACTHMHKH HiAKMIAIOTHCA, L0 CAPHAE PO3LIapYBaHHIO MaTepiaiy,
TMiABHILY €THCA MPOXYKTUBHICTH MPOCIBaIOHHA Ta 3an06iracThes 3aGMBaHHA CHTA.
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Hait6inbinl nmpocra KOHCTPYKLiA 3 OJHMM CHMTOM MOKa3aHa Ha puc. 6.2.2.
BcraHoBieHe Ha pOJIMKAX B 3JIETKa MNOXHIOMY nonoxeHui (2-4°), curo, 3a
JOMOMOTOK KOMIHYacToro Bajy, 34iMCHIOE MOCTYNMasbHO-NOBOPOTHUM PyX Y3AOBXK
JBOX HanpaBisiounx. Yucno KonuBaHb cknanae Bin 50 mo 200, aMmIutiTy1a
konuBaHHs — 10 200 MM. BiNblll JOCKOHAIMMHY € KONHBATIbHI TPOXOTH, B AKHUX Kopob
3 CHTOM 3AiHCHIOE NOCTYMANBHO-3BOPOTHil pyX, Y MiBilIEHOMY CTaHi Ha IapHipHAX
nmizgicax (a), abo 3a NONOMOrOK WAPHIPHHX UM KPUBOUIMMHMX omnop (6), abo npu

i

Puc. 6.2.2. [oxuni
2poxomu

TIOEAHAHHI THX Ta iHIIKX (6).

3Ha4HO 3PYYHIIIHMH Y BUKOPHUCTAHHI € TPOXOTH, 110
CKJIQZIAloThCA 3 2-3 CHT, sKi MOXYTb KOMIIOHYBaTuca 3a
BHCOTOIO 260 0BXHHOK. Hanpukian, nopizaHe KOpiHHA |
KOPEHEBHILA Balep’sSHH, Tepel INpPHIOTYBAHHAM 3 HHX
HACTOAHKM, JOUIILHO MPOIyCTHTH Yepe3 rpoxXiT 3 NBoMa
CUTaMK, BCTAHOBIEHMMH mocnigoBHo. CHpOBHHA i3
3aBAHTAKYBATLHOI BOPOHKM CMOYATKy TMOCTyHae Ha
ApiGHilIe CHTO, sike MPOIYCKAE TibKH YaCTHHKH PO3MIPOM
MeHIMM 3a 0,5 MM (NM1 i HE3HAYHY KilBKiCTh MOPOLUKY
Banep’sHu). [lpociaHuii TakuM  4MHOM  Matepian
NEepexoNuTh Ha HACTYNHE CHTO, fK€ NPOMycKae BCi
YACTHHKH, IO MAIOTh Po3Mipu MeHwwmii 3a 3 MM. Kpynniwi
YaCTUHKM CKHJAIOTCA 3 KiHUA CHTa i MOCTYNaloTh Ha
J0AaTKoBe OJpiOHEHHA.

ILaocKi rpoxoTH 3i 3BOPOTHO-TIOCTYHAJIBHHM PYXOM
33CTOCOBYIOTBCA A MPOCiIOBaHHS FPaHyJl y TableTkoBOMY

BMPOGHMUTBI Ta QITOXIMIYHHX Li€XaX, /1A OAEpKaHHA MOAPIGHEHOTO POCITHHHOTO
marepiany. CXeMy IIOCKOTO IPOXOTY NPEICTaBJIeHo Ha puc. 6.2.3. BiH ckianaerscs
3 TIPAMOKYTHOTO 011063 / 1 CHTa 2, BCTAHOBIIEHOTO MifA KYTOM 7-14° 10 TOpPH3OHTY.
XKono6 pobuTh KOJIMBAHHA Bill EKCUEHTPHUKOBOTO MeXaHi3My 3, Bak AKOTO pobUTE

300-400 o6/xe. V pe3ynpraTi Haxwiy i
KONIMBAHHA CHTA MaTepiaji NMepeMillacTbCs
110 HBOMY i copTyeThes. Lllnpuna xomnoba -
400-700 MM, TOBLIHHA Iapy MaTepiaty Ha
cuTi - 61H3bKo 20-30 MM.

IMpociroBaHHs MOKHA POOMTH Uyepe3s
onHe cuTo ab0 MOCIiIOBHO Yepe3 Kijibka
cut. baratokpatHe npocitoBaHHA (pHC.

6.2.4) npoBOAUTHCH 3-Ma crocobamu: Puc. 6.2.3. Ilnockuil xumnuii epoxom

1 — %0n06, 2 — CHTO, 3 - EKCLEHTPHKOBHIT MEXaHi3M

131




image133.png
Buxiauuii marepian Buxiauuil marepian Buxigunii Matepian

> 80 0o

Puc. 6.2.4. Cnocobu cpoxouenns:
@ — BiJl APIGHOTO N0 BENMKOTO, 6 - BIX BENUKOTO 110 APIGHOTO, € ~ KOMGiHOBaHUIT

e Bid ApiOHOro 10 BEJKKOro — uepe3 pO3TAIOBAaHI B OAHil MIOWMHI cHTa,
pO3Mipu OTBOpiB AKMX 30INBUIYOTECS Bill MONEPEIHBOrO CHTA O HACTYIHOTO (PHC.
6.2.4, a).

TpocitoBaHHsa Bix OpiGHOro 10 BEJIMKOrO MAac HACTYIHI nepesdeu: 3py4HiCTh
CMIOCTEPEXKEHHS 32 CHTaMH, PEMOHTY i 3aMiHM CHT (TIpH TX LIBUAKOMY 3HOIYBaHHi);
Mana BHCOTa TPOXOTY; 3PYYHiCTh PO3MNOJAUTY COPTIB TPOAYKTY MO CXOBHILAX.
Heooniku: HeNOCTAaTHs YiTKICTb NMOZiMy MaTepiany Ha KIacH; NEPEBAHTAXEHHA |
MiABHILEHE 3HOITYBAHHA CUT (0COGNMBO APiGHUX); BEIMKA IOBXKUHA FPOXOTY.

® BiIl BEJMKOro A0 APiGHOTO — wuepe3 po3MilleHi OHE HAad OJHHM CHTa,
PO3MipH OTBOPIB SKHX 3MEHIIYIOTHCA BiJl BépXHboro CHTa 10 HHXKHBOTO (puc. 6.2.4,
6).

Ilepesazu Takoro mnpociloBaHHA: Kpawa SAKiCTh MPOCIFOBaHHSA, 3aBIAKU
BiICiIOBaHHIO B Meplly uepry GiNlbII BENMKHX YACTHHOK, Majie 3HOIIYBAHHA CHT 3
i€l npuunHU. Hedoniku: CIIaIHICTh PEMOHTY 1 3aMiHH CHT; BEJIHKA BUCOTA TPOXOTY;
HE3PYYHICTh BiIBOMY FOTOBOTO MPOAYKTY. »

Henoniky nepmmx ABOX CIOCOGIB MOXH2 TOAOJNATH MpPH TNPOCIIOBaHHI
KOMOIHOBaHHM CcIOCOGOM. '

¢ KoMOiHOBaHMM criocoboM (puc. 6.2.4, 6).

Bibpayiini cuma

Bibpaniiini ) cura
MiAPO3ALIAIOTECA Ha eleKMmpOMazHImHi,
cipayiiini i inepyiini. BiGpauiiini cuta
0cobnBO  edeKTHBHI TpU npéciloBaHHi
IpibHMX TMOpOIIKiB, OCKiNbKK BiOpyroui
pyxu 3anobiraroTe 3a0HBaHHIO OTBOpIB
cutoBoi TKaHWHH. Ha puc. 6.2.5
IpHUBeaeHa cxeMa TIPUCTPOLO

eNleKmpoMazHimno20 gibpayianozo

I

i

AT
]

Puc.6.2.5. Enexmpomaczrnimne ei6paui12ne cumo  cuma, B AKOMY nocrynaanO—3BOp0THiﬁ
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pyx cura 3 30ifCHIOETbCA 33 pPaxyHOK MEpiOAMYHOIO HAMArHidyBaHHA |
pO3MardiuyBaHHs Akops 2, MPHUKpirieHoro go cura. [lpu mpomyckaHHi CTpymy
eJIEKTPOMArHiT / PUTATYE AKIp 1 pa30M 3 HMUM CHTO. AJIC Lieii PyX BIIPABO CIIPHUHHAE
3a cob0I0 PO3MHKAHHS KOHTAakKTiB 4. 3BOPOTHHH PyX (BNiBO) CHTO 3MIACHIOE BXe 33
JIOMIOMOTOI0 MOTYTHIX NPYXKHH J.

BinOysaeTncs 3aMHKaHHs KOHTAKTIB i AKip 3HOB TATHE CHTO BIPABO: BUHHUKAE
PO3MMKAHHS i NPYUHK TATHYTH CUTO Ha CTape Micue i T.4. Hucno BiGpauift y Takoro
cuTa nepeeuinye 200, aMIUTiTy1a KOJIMBAHB 10 3 MM.

Tipauiiini (excyenmpukogi) zpoxomu. TipaliliHi cuTa OTpHMAan{ Ha3By Bil
ripamifiHoro npuBody. BUroTOBAAIOTBCS BOHH 3 OJHHM, BOMA i TPbOMa CHTaMM
pisuux poamipie. TipauifiHe cuto, sike 300paieHe Ha pHC. 6.2.6, CKIagacTees 3
k0poba 3 CHTaMU 3, KM KPIMUTHCS 3a JOMOMOTOIO TIPYKHHHHX ONOp 2 Ha OMOpHii
pami /. ITpuBimHMii MexaHi3M CKJIAJacTbCAd 3 EKCIEHTPHKOBOrO Baily 4, AKOMY
HAJAETheA PyX lKieom 6. Ha Baimy 3akpifmfieHoO 1Ba MaxoBHKH 5 3 GalaHCYIOYUMH
BaHTaXaMH. MaXOBHKM 3 IPOTHBAraMH BPiBHOBAKYIOTH CHIIH BiOpauii.

'

Puc.6.2.6. Cxema 2ipayitinozo zpoxomy

[Tpu obepTaHHi EKCLEHTPHKOBOrO Baty, KOpo® 3 CHTAMH OTPHMYE KpYrosi
PYXM, AKi HamnpaeieHi HasycTpiu MOTOKY MaTepiamy, w0 copuse€ HOro Kpauiomy
COPTYBaHHIO. 3a paxXyHOK UIBMAKOXiAHOCTi ripanifiHMx rpoxoTie ix w4acro
NiABILIYIOTE Ha TATAX 3 aMOPTH3ATOPAMHU 10 CTENBOBUX anok.

Ilepesazu  ripaliflHHX  TIPOXOTiB:
BpiBHOBaXKeHICTH OyNOBM i MiaBHa poboTa
npu  piBHoMipHOMy  Ppyci kopoba 3
PEUOBHHOIO N0 KPYroBifi Tpaektopii; BUCOKa
NpOIYKTHUBHICTE; AKiCHe COpTYBaHH:A
Martepiany.

Bi6pocura, mo 300paxkeHi Ha pHC.
6.2.7, cknamarTeca 3 OyHKepa, BiOpyIOUHX

Puc.6.2.7. Bifpocuma 3 oonum, déomai  CHT (OIHOTO, TBOX a60 TPHOX), 34EIUIEHHA i
mpeoma cumamu JBUryHa. Bibpyrooui cura po3rallioBaHi Ha
€KCLEHTPHIIi, ryMOBiii YacTuHi, WiMiHAe . KoM eKCleHTpHYHA Bara NepesacTbes A0
cepenHbOi MiHii mniugens ofepraMH OBMTYHA, Lie CTBOPIOE BilLIEHTPOBY CHIY i
Marepian BUMYLIEHHI1 HOpMyBaTH HPABHIILHHA BUXOP BCEPEIMHI.
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Ammnityaa  BiOpauil ~ nopowiky — Moxe
PEryJIIOBAaTHCS BIAMOBIAHO O Pi3HUX MaTepiasis i
cut.  [lepesaeu  Takux  mMogaesned  BiGpocHT:
KOMMNAaKTHi pO3MipH, BiMCYTHICTb NWIy, HHU3bKHIi
ITYM, BHCOKA NPOAYKTHBHICTh, MaJie CIOXKHBAHHAM
€Heprii 1 3py4yHe 00CIyroByBaHHs:, NEpECyBaHHs Ha
KoJiecax.

Inepyiinun zpoxom. B nauvii 4ac inepuiiiti
. Opaxyit Bibpauifini IPOXOTH 3HaiM IIHPOKE

e :il;mf‘;mg{p bl oxyx,  33CTOCYBaHHA  BHACHINOK ~TOTO, 1O  BOHW

3 - xonine cuto 4 - wrek 3abe3nmeuyloTh. Oinbll  BHCOKY NPOAYKTHBHICTS,
YiTKICTh MOMITY YaCTHHOK i Majie CrOXXHBAHHA
€JIEKTPOEHEprii B TOPIBHAHHI 3  iHIWKMMH
rpOXOTaMH.

Cxema  iHepmiftHoro  BipawiitHoro
rpoxoTy npenacTasjeHa Ha puc. 6.2.8. Kopob6 / i
CHTO TpOXOTY 2 KpIiIIATBCS Ha MpyxHuHAX 3.
IMpu obepraHHi Bay 4 i3 ABOMA LIKiBaMH 5, IO
MaroThb HEBPiBHOBAXEHI BaHTaXi 6,

CTBOPIOIOTLCA BIJLIEHTPOBI CHAM iHepuii, mig
BIUIUBOM AKHX kopoOy Hamaerbca 900-1500 —

. . . Puc. 6.2.8. Inepyiiinuii zpoxom.
BiOpalliif y XBHJIMHY 3 aMIUTITYJOI0 KOJIMBAaHb 1 - xopo6, 2 — cuTo; 3 — pynus,
Bi,ﬂ 0,5 no 12 MM. 4 - Ban;, 5 - wkis, 6 - gebanauc

bapabanni zpoxomu (6ypamu)

Bypatn € O6apabaHamMH 3 CHTOBOIO .MOBEpXHEW, WO OOepTAOTHCH, |

BCTAHOBIIIOIOTECA MiAg KyToM 3-8°. Marepian A OpoCitOBaHHs, MOTpPAMBIIM

'BcepeqvHy OapabaHy, NMpOXOAWTH Yepe3 OTBOPM CHTA, a KPYIHIilH YacTUHKM i
BiIXOIM AEpeMillaloTsCs B31OBK GapabaHy i BACHNAIOTECA 3 HHOTO B iHIIOMY KiHII.
bapaban po3ramoBanuii B koxyci. Byparu MoxyTs OyTH 3 oqHHM a60 2-3 CHTOBHMH
nopepxusamu. IlpuBomaTbcs OGapabanm B pyx 3a JOonomorow 3y6Guartoi abo
¢pukuiiiHoOT nepenayi. B ocraHHbOMy BUNanKy 6apabaH BCTAHOBIKOETECA HA PONTMKH,
AKi o6eprarThcs. € KOHCTPYKUIT OypaTy BcepeanHi 3 IIITKOBUMH NPUCTOCYBAHHAMH,
AKi 3HAYHO NMPUCKOPIOIOTH MpPOLEC NpocitoBaHHsA. byparn o0epTaloTses 3 IBHAKICTIO
Big 10 mo 25 06/xs. .

Ha puc. 6.2.9 npencrasnenuii Oypar 3 KoHiuHUM GapabanoM. [1poayKTHBHICTE
6ypary 306inburyeTbcs 3 WiOBHIICHHAM ILIBMAKOCTI OO0epTaHHA, ajne BHACHiZoOK
BIIUEHTPOBOI  CHAW, 100 BHHMKAac TIpd oOepTaHHi, cuOyuWii Marepiai,
MPUTHCKAIOYHCE 0 CTiHOK OapabaHy, obepraeThcss pasom 3 HMM. Uucio obepris
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Pozain 1. OCObBJINBOCTI TPOLECIB TA AITAPATIB
GAPMALEBTHYHOI'O TA BIOTEXHOJIO'TYHOIO BUPOGHHUITBA

dapmaueBTHYHI 3aBOIH MoOYIOBaHI 32 LEXOBUM MPHHLMIIOM, 3a3BHYal BOHH
MaloTh 4 OCHOBHHX LIEXH: FaIeHOBH; TabIeTKOBHIA; aMITyIbHHI; dacyBanbHHM.

V raneHoBoMy LEXy 30cepelXeHO BUPOOHHWLUTBO €KCTPAKTIB i HACTOSHOK, a
TaKoX HOBOTAJICHOBHX MpenapartiB, 6ioreHHUX CTHUMYJIATOPIB, TOWO. Y LBOMY LIEXY
TNPOBOJIMTHLCA €KCTParyBaHHs POCIMHHOI CHPOBHHH Pi3HAMH MeTozaMu (Malepailid,
nepkoasuii, uMpkymsuis i id.), omepauii 3 posaiNeHHs piakux i TBepaux ¢a3
(BincToroBanus, GiNBTPYBaHHA, TpPeCyBaHHA), BiIrOHKAa CIUPTY Ta iHIUMX
€KCTPAreHTIB, BUNAPIOBAHHSA, CYINiHHA MiJl BAKYYMOM, PO3YHHCHHA, 3MILIyBaHHSA Ta
T

B TabieTkoBOMy LeXy BUTOTOBJIAKOTHECA TabJeTKH, IO SBIAIOTh CO0OM0
cnipecoBani nopowkonoaidHi cyMiui. OcHOBHI BUpOGHKUI onepauii y LIbOMY LEXY -
noApiOHeHHs BUXiIHUX PEHOBHH, 3MilllyBAaHHS, IPaHyMIOBaHHA MacH i TableTyBaHHS.

V aMIyIbHOMY 1€Xy BUTOTOBJIAFOTECS PO3YMHM B aMImynax Juist iH'ekuii. Tyt
BUPOOHMUHIT UMK CKJIAJAETbCA 3 PO3YMHEHHS BHXIIHHUX pEYOBHH, ¢inbrpauil
pO34MHIB, BUTOTOBJEHHS aMIyJ, MiIrOTOBKM iX [0 HamoBHEHHA (MHiKka Ta iH
onepatii), HAMOBHEHHA, 3aMalOBaHHs, CTepHNi3allii Ta MapKyBaHHA.

V  dacysanbHoMy Hexy dacyeTbcs MPOAYKIif, 110 BUPOOAAETHCA Ha
TIANPUEMCTBI.

PoGoTa B Lexax MpOBOAUTHECA Y BILHINEHHAX (BUpOOHWYI HUNAHKH), HANPHKIIAA
BilZiNeHHs Mazeil y raleHoBoMy LUexy. Ha mimnmpHeMcTBax crelianizoBaHOro
npodimo MoxyTh OyTH Taki LeEXH, fAK IUIACTHPHHUI, CYNO3HTOPHMH Ta iH.
[Mignpuemctea By3bkoro npodimo MoyTs OyTH ONHOLIEXOBI, HAMPHKIIA] 3aBOJ, ILO
BHITYCKA€ TipYHIHHKH.

Ha koxHOMY (apMalleBTHYHOMY MiOTIPHEMCTBi, KpPiM OCHOBHHX LEXiB €
nigcoOHi Uexu Ta BiAnUIEHHS, sKi 0OCITYTOBYIOTE OCHOBHI LIEXH.

OcHogrna anapamypa — peakTOpH, aBTOKJaBH — anapaTd MNOTpibHi s
NpOBEeNEHHA XiMIYHHUX 1 ¢i3HMKO-XIMIYHMX TpoleciB, y pe3ynbTaTi AKHX
YTBOPIOKOTECA HEOOXimHI nponykTH. Jonomixcua anapamypa — MipHHKH, 30ipHHKH,
CXOBMILA — aNApaTH, AKi CYTTEBO He BIUIHBAIOThH Ha TEXHONOT{YHUH MpoLec.

OcobGauBocTi npoueciB Ta anapatiB ¢papmManeBTHYHOI IPOMHCJI0BOCTI

1. BHCOKa SKiCTh OTPHMYBaHHX MPOXYKTiB.

Jnd uporo cnig BHKOPHCTOBYBAaTH BiAmoBigHe o0JiaiHaHHA, BUFOTOBJIEHE 3
Marepiajlie BUCOKOi YHCTOTH. CaM TEeXHOJIOTi4HMII mpouec Ta oOJagHaHHA MaloTh
BiognosigaTy MbkHapoauuM cranzapraM GMP, ski nepentayaroTs 0cobIHMBI BHMOTH
CTOCOBHO BUPOOHHLITBA JIIKAPCHKHX NPENapaTiB.

[o]
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Gapabany, ko marepian Oyae obepTaTUCs pa3oM 3 HUM, PO3PAXOBYETBCS 3 YMOB
pIBHOBAaru 4YacTHHOK, IO 3HAXOIATBCA il BIUIMBOM CHJIM TEpTHA Ta BiILEHTPOBOT
CHJIH.

ITepesazu bapabannux 2poxomis: MPOCTOTa KOHCTPYKLIi Ta 00CITyroByBaHHs;
piBHOMipHe obepTaHHs. Heodoniku: Maja MPOAYKTHUBHICTE Ha OJUHHLIO MOBEpPXHi
CHTa; CHJIbHE MOAPIOHEHHs MaTepially; BHCOKE MHJIOYTBOPEHHS; JIETKICTh 3a0MBaHHA
CHT; BeJIMKa BUTpaTa MeTaJly Ha BUTOTOBJIEHHS amapary.

ITheemamuune ma ziopaeniune copmyeanna

[THeBMaTH4He i riapaBiiuHe COpPTYBaHHS 3aCHOBaHE Ha BHIINIEHHI B MOTOLI
noBiTpss ab0 BOAM CyMyTHiX PEYOBHMH, LIO 32 LIUIBHOCTIO, po3MipoM i ¢opmoro He
OJJHAKOBi B MOPiBHAHHI 3 OCHOBHUM MaTepianoM.

['oNOBHI yMOBM, MpH SKUX HACiHHA OYMIIAETHCS BiA JIyIUNMaiHoK B MOTOLI
noBiTps: mwis aywnaiiku P>G i ana Hacinas G>P, ne P — cuna crpymento nositps, G
— CHWJIa Bard YaCTUHOK.

[THeBMaTHYHE COPTYBaHHS TIpaHyJbOBAHUX MaTepiayliB 3HIHCHIOETBCS 32
JIOTIOMOrOl0  acmipaliffHUX CTOBMYMKIB i 3€pHOBUX cemaparopiB. [igpaBniune
COPTYBaHHs 3aCTOCOBYETBCS I BiIiIEHHS MICKY, KAMEHIB Ta iHIIUX JOMILIOK Bif
OynbOMH, KOpEeHIB JIIKapChbKOrO pPOCIMHHOIO Martepiajly, L0 pyXaeTbcs Ha
rigpaBiliyHOMY TpaHcroprepi y ¢iToXiMidyHOMY Ta iHmIOMY BUpOOHMUTBax. Taki
KiacuikaTopy CKJIAJAlOTBCd 3 HEPYXOMOro KOpUTa i Oe3nepepBHOIIIOYOro
TPAHCIIOPTHOTO MPUCTPOIO I 300py i BUAATEHHA MiCKIiB Ta OLTBIINX YaCTHHOK, IO
OCaIDKYIOTBCS Ta MOXKYTh MIOBTOPHO IMOJABATHCS HA AOMOAPIOHEHHS.

Cnipanbanii  knacudikarop, npeacraBneHuidi Ha puc. 6.2.10. Amnapar
CKJIAIAa€ThCs 3 MOXWIOro KOpUTa /, 3 HacaJ/LKeHOi Ha BaJl cmipali 2, fKa 4acTKOBO
3aHypeHa B piAMHY, i BHCOKOro mopory 3,
qepe3 SIKMI BUAANAETBCA CyCNeH3isd OpiOHuX
yacTUHOK. [licku ocifawTh Yy HWKHIA
YaCTHUHI KOpHUTA i 32 IOMOMOTrOK0 cripalii, 10
pobuTh 2-3 06/XB, MEPEMIILAOTHECH Y BEPXHIO
YacTUHY KOPHTA, 3BiIKH BHBAHTa)XYKOTHCH.
IMpu upoMy oOepToBa cmipaib mNepeMiurye
CycrmeH3il0 i micku, mo 3abe3nevye
BiniNeHHs IpiOHUX YaCTHHOK Bil MiCKiB.

3 METOl OAep)KaHHsA JyXe TOHKHX
3JIMBIB, 110 MalOTh Oy>e APiOHi YacCTHHKH, i
JIOCATHEHHS ~ BHUCOKOI  NPOAYKTHBHOCTI

Puc. 6.2.11. Cnipansruii cmpymenesuii 3aCTOCOBYIOTh CHipaJibHi Kilacudikatopu, y
MIuH 3 866y008aHuM Kiacugixamopom

AKHX B€JIMKa 4YaCTHHa cnipani 3aHyp€Ha B
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CycrieH3ito, a TaKoX yallesi wiacudikaTopH.

Ha paduii yac po3pobneHo cripansumii crpymenesnit miauH ¢ipmu ConJet,
KW OCHalieHKit BOymoBaHuM kiacudikatopom {puc. 6.2.11.). Taka xombiHauis
J03BOJNIAE OTPUMYBATH TNPOAYKT i3 3aJaHOK IHCHEPCHICTIO HE3ANEXKHO Bil
3aBAHTAXKEHHSA Ta 3 MAKCUMAJIBHO MOXJIMBOIO MPOIYKTHBHICTIO.

B sAxocTi BiALEHTpOBHX KiacH(ikaTOpiB 3acTOCOBYIOTb TiIPOLMKIOHM i
ueHTpudyrq.

Tiapouuxnon (puc. 6.2.12) cknagaerbcs 3 HEPYXOMOro KOPIyca, HHKHBOI
(koniuno?) i BepxHpOi (UMAiHAPUYHOT) uacTHH. CycneH3ia, fAKy po3aiNAIOTH,
Harditaerbes HacocoM (a0 NONAETECA CaMOTUIMBOM 32 - PaxyHOK Hanopy croBna
cycmeHsii) Ml HauMIIKOBUM THckOM 0,3-2 arM uepe3 Oiunuit narpybok y
HWTIHAPUYHY YaCTHHY KOpITyca.

Cycrnien3is HaOXoOuTh Y KOpMyC Mo
JOTHYHUX 1 NOYMHAE B  HBOMY
obeprartuca. Ilpu obepTaHHI MOTOKY 3
enensi BHUCOKOIO KyTOBOK IIBHIKICTIO BEJUKI
TBEpIi YACTUHKH mig BILUTUBOM
BiUEHTPOBHX CWJI BiAKMAAIOTBCA [0
CTIHOK riZpouMKnoHy. bing cTiHOK BOHH
PYXaloThedA MO CHipaneHill TpaekTopii A0
Hu3y amnapary. [Ticku BUIANAIOTHCA Yepes3
Hacanky 4. binpm [OpiOHI 4acTHHKM Ta
OCHOBHA 4YaCTHHA piIMHH PpyXacTbcd Yy
BHYTPILIHBOMY  CHOIPTBHOMY  NOTOUI
HaBKOJIO ULIAMOBOro mnatpybka 2 iy

Puc. 6.2.12. Tiopoyusaon: BUDJLII TOHKO! CycrneHsii miaHiMaeTscs
1 — kopryc, 2 — ueHTpanbHuii (LTaMosuit) natpybox, Mo HbOMY l'[anyﬁKy B KaMepy 3’ 3BiIIKPl

3 — kaMepa, 4 - NiCKOBA Hacalka, 5 — ryMOBa Npokiazka,

6 — rymosuil MawKeT .- BHOWIAETBCA uepe3 BEpXHift MaTpybok.

Toepdi wormutsu

IMpu BHCOKili WBHAKOCTI 0OEpTaHHA
MOTOKY B3AOBX OCi TiAPOLMKIIOHY YTBODIOETHCS TMOBITPAHHN CTOBI, THCK Y SKOMY
HIKYuil 32 armochepHuii. 3asHaueHe MOBITPAHE AAPO OOMEXKYE 3 BHYTPIlLHBOY
CTOPOHH NOTIK ApiOHHX YaCTHHOK Y TiIPOLMKIIOHI. '

Po3aineHy 30aTHICTE TiAPOUMKIONY MOKHA PETYIIOBATH 33 PaXyHOK IMUOUHH
3aHypeHHs 1LIJIaMOBOTO Harpy6ka 2 Ta po3MipoM cideHHs mickoBoi Hacaiku 4. [Ipu
nsoMy afo 3aCTOCOBYHOTHCA Hacaaku pisHoro ciueHHsa, abo nepenbauaersbes
MOXUTHBICTL peryJilOBaHHsA CiueHHA Hacanok. IIpu HarHitauHi noitps abo onii y
KiJIbLEBY TOPOXHHHY TYMOBOTO MAaHXKETa 6 CiU€HHA HacaiKd [UIA TPOITYyCKaHHA
matepiany 3MeHLIyeThcd. 3a3HaueHUM CIIOCOOOM MOXKHA aBTOMATHYHO PEryiioBaTH
pobOTy TiZPOLMKIOHY. 3 METOI 3MEHIUSHHd 3HOCY, KOpMyC TiApPOUMKIIOHY
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GyTepyroTe  3CEpPEIMHM  MapraHueBHM  4YaByHOM abo  iHIUMM  MareplaioMm.
3acTOCOBYIOTE TakOK TyMyBaHHs kophyca. Bim knacudixartopie iHWHX THMIB
riZpouMKNOHH BiAPI3HAIOTBCA BIACYTHICTIO JeTaneil, wo pyxawoTecd. [lepen
MeXaHiuHUMH Kacu(ikaTopaMi TiIPOLMKIOHM MAOTh HACTYINHI nepesazu: Oibil
TOHKY Cenapauilo B MOPiBHAHHI 3 MeXxaHi4YHOK KIacH]ikallieto; BENMKY WIUTBHICTD
3JIMBY; BiACYTHIiCTE GNOKYNALIT (3TMIAHHSA) YACTHHOK.

3MimyBaHHs TBepAuX MaTepiaiB

[MepemilyBaHHs i 3MillyBaHHA TBEPAMX MaTepiasiB WHMPOKO 3aCTOCOBYETHCS
Ha papMaUeBTHUHHUX Ta GIOTEXHOIOFiYHUX MHANPHEMCTBAX NPH BUTOTOBJIEHHI 360piB
NiKapChKUX POCITHHHUX, TS OAEPIKaHHs TabJNeTKOBOI Macu Ta OMyAPHOBAHHA IPaHy
y BUpOOHULTBI TabXETOK, NIPY CYIIIHHI Ta iH.

B zanexxHocTi Bia ¢izsMKO-XiMiUHHMX BIACTHBOCTEH PEYOBHH, SKi 3MIlyIOTB, iX
KiIbKICHOTO CIiBBiJIHOIIEHHS, 3araibHOl KiIBKOCTI OTPUMYBaHOI CyMillli Ta JEAKHX
HIIVX YMHHUKIB TIpoLleC 3MilllyBaHHA, B Till UM iHWi#A Mipi, Buao3MiHIOETBCA. TOMY
iCHYIOTB HefiKi 3arajlbHi MpaBWJIa OO0 LEOTO MPOLIECY:

e BCi peuOBMHH, WO BXOAATH O CKJIaxy cyMiwi, MOBHHHI 6yTH 3a3nanerianb
nopiGHeHi 10 HeoOXiAHOro CTYMEH: i NpOCisHi;

e HafbiMbIL NPOCTHM i IerKMM crioco60OM 3MIlllyBaHHS € TaKuii, NpH AKOMY 10
CKlaZy cyMmiuii BXOAATh PEYOBHHU MPHOJIM3HO B PiBHMX KUIBKOCTAX, OJHAKOBOI
BEJIMYMHHM | 6M3BKOT muTOMOT Bary. Bei 1i iHrpemieHTH 3acunaioTh y 3MillyBad i
[POBOAATS MEPEMILLLYBaHHS 10 OTPHMAHHS OJHOPIAHOI CyMili;

e SKUIO 32 BKa3aHMX YMOB ITMTOMa Bara 3MilIyBaHMX MOpOILUKiB pi3Ha, ToAi
TPHBAJIICTH NMEPEMiLTyBaHHS 30LIBIIYETBCH;

e SKIUO B JESKHX BUIAAKAX, HATIPHKIIAJ IPH OPUTOTYBaHHI 300piB, POCTMHHHIH
Marepian 3 coiAMHM He Iac piBHOMIPHOT i CTilikol cyMili, TOMy coMli PO3UHMHAIOTE i
OTPUMaHUM PO3YHHOM [POCOYYIOTH BCi POCJIMHHI MaTepiany;

e SKINO X 10 BEJMKOI KiJIBKOCTI OJHHX PEYOBHH MOTPiOHO JOAATH HE3HAUHY
KINBKICTL OTPY#HHOT aG0 CHJIBHOAIIOMOI PEYOBHHH, TO, CHepily, HeoOXilHo Iio
PEYOBHMHY pETeNBHO 3MiWaTH 3 OJHMM 3 iHrpexieHtis abo iHaudepeHTHOW
nopowkonoaioHoo pevyoBuHow. Cro4aTKy B 3MilllyBay 3aBaHTAKYIOTh PEYOBHHY,
Aka € B HaHGiNbLIN KinpkocTi, a MOTIM A0 Hel JOKAOTh OJepKaHy CyMill 3
OTpY¥HHOI a00 CHIBHOMIIOMOI PEYOBHHOIO, IC/IA YOro MPOBOJAATE pPETEIbHE
nepeMilllyBaHHS;

® B JIEAKHX BHNAJKaX PEYOBHUHH, LIO BXOJATH IO CKJIALy CyMillli B HEBEJIMKHUX

KiJILKOCTAX, pauioHanbHime po34MHUTH. Toni OTPUMAaHMH PO3YMH 3IMIMYIOTE 3
PeLITOIO iHrpeliEHTIB;
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® AKIIO 3MillyBaHi PEYOBMHH BCTYHAIOTh ¥ XIMIYHY peaKLilo OfHa 3 OAHO0, TO
iX HeoOXimHO 3a3ja’eriab NPMBECTH B Takuil CTaH, wob wiei B3aeMomii He
BiabyBanocs;

® HEeBENMKI KUTbKOCTI eipHHX Macen NOJAlOTh J0 MOPOIIKIB Maike TaK camo,
AK | OTpYHHI Ta CUIIBLHOAIIOY] PEHOBUMHH, TOBTO IX CMOYATKY 3MIllyOTh 3 HEBEIHKOI
KUIBKICTIO NOpOWIKY a6o TroTyioTs po3uuH. ITicis uboro OTpUMaHy cyMiml abo
PO34HH IOJAIOTh /10 PELITH MOPOLIKY i PETENBHO MEPEMILLYIOTS.

® B'3Ki onii i xMpM 3MiuTyroTh B midirpiromy 3mimysaui. Crnouatky B
3MililyBad MOJAl0Th HEBEIHKY KiJIBKICTh MOPOLIKY, MOTIM NOCTYIIOBO Hp abo ojito,
a TaKOX PElITy iHIPEi€HTIB, MiC/s YOrO CYMilll PeTeNbHO NEPEMiLIYIOTD.

® HacTO [0 MOPOIWIKY HeOOXiHO [0MATH piAHHY, HAaNPUKIAlL, pO3YMH
GapBHHKa, HAaCTOAHKY, Toulo. Croyarky 3MIUIYIOTh U0 PiAMHY 3 HEBEJIHKOIO
KiJIBKICTIO TOPOLUKY, @ NOTIM cymim po36aBnsioTe Bce OUIBLIMMM i OiNBIIMMH
KiJIbKOCTAMHM ITOPOLIKY, TOJi BCIO CyMill MPOCiOIOTE.

HAns  3MinlyBaHHA 3aCTOCOBYIOTH MNpHCTPoi 0OapaaHHUX, IUHEKOBUX Ta
JIOMATEBHX THITIB.

Imiwyeaui 6apabannozo muny
Hnis 3MilnyBaHHS CYXHX IOpPOWIKiB 3aCTOCOBYIOTH Pi3HOro pomy GapaGaHu.
BoHH MOXYTe GyTH LMAIHIPOBUMH, YOTHPHOX- abo GaraTorpaHHUMH, 3 JIOHATAMH
a6o 6e3 Hux. [o uuniHApoBHx GapabaHiB HalexaTh Tak 3BaHi Ky/JbOBi MJIHHH, ale
Ges kynb ab0 3 HEBENMKOIO KINBKICTIO HONErmIeHMX Kyis. TakoMy 3umilrysauy
HAJaTh MEHILE YHUCIO 06epTiB, HixK NMPU NOAPIOCHEHH.

IepeMimyBanus CUITYYHX
MaTepianiB y 6apabaHax nocAra€Tbes npu
X obepTaHH]. Jns 301NbIIeHHS

edexTMBHOCT] mepeMillyBaHHA BCepenuHi
OapabaHiB BCTaHOBMIOIOTb HAcajku vy
. BUIJIAAI Pi3HAX HEPEropoaok, noauupb abo
N Ny TBMHTOBOI  chipajli Ha  BHYTpiluHii
NnoBepxHi cTiHkH. Bapabauui 3miuryBaui
3aCTOCOBYIOTH Ui MEPiOOMYHOro i
Oe3nepepBHOr0  3MilUYBaHHS CYXHX
’ NOPOLIKONOAIOHUX MaTepiallib.
Ha puc. 6.3.1 mnpencrarneHo
HalnpocTilwyi 3mMimysanbHui 6apaban,

Puc. 6.3.1. Imiwysanonuii bapaban: IO CKJIajy SKOTO BXOAMUTh €MHICTH / Ha

I — amiwysay, 2 — pedyxmop, 3 — eaexmpoosuzyn, - .
4 — onopua cmitixa, 5 — 3a6aHMANCYBANLHO- 200 a1 '-!OTPlpHKyTHOI (bOle/I, BcepeHHHI
SUSAHMAXCYBANLHUT THOK Hel e BigbiliHMkM, @O  COPUAIOTH
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fMepeMILLIYBAaHHIO 1 PO3MyUIYBaHHIO MaTeplailB, Kl 3MILIYIOTECA. 3aBAHTAKEHHA 1
BMBaHT@XKEHHS 3OIHCHIOETBCA TNEPIOAHYHO 4epe3 oK 5. 3miuryBau obepraeThes

HaBKOJIO TOPU3OHTANIBLHOT OCi 33 JONOMOTOK0 eSIEKTPUYHOTO ABHIYHa 3 3i LIBHAKICTIO
28 0b6/xB.

3Imiwysaui winekogozo muny
Jns 3MilllyBaHHs BOJIOMX MOPOWIKiB ab0 MOPOUIKIB 3 HEBEIHKOIO KiNIBKICTIO
PIIMHH 3aCTOCOBYIOTh CrielialbHi 3MimyBaui. 3a3BH4ail BOHH CKJIagalOThCs 3
KopuTONoAiOHOro Kopnycy, B sKOMy o0OepTaeThcs oavH a0 JBa BalH 3 JIOMATAMHM
pi3HOT koHCTpykuil. Jlis Oe3nepepBHOro 3MilllyBaHHA CHIYYMX 1 MJIACTHUHHX
Marepiaie BAKOPHCTOBYIOTh OHOBAIBLIEB i ABOXBAIbIIEBI IIHEKOB] 3MillTyBaYi.
OaHoBajabueBHit WIHEKOBHI 3MillyBa4 J[UIs CHAKMX  Marepianis
npeactaBieHMii Ha puc. 6.3.2. BiH cknagaeTecs 3 KOPUTONMOMIOHOrO KOpMycCy,
BCEPEAMHI SIKOTO € MIiCHIBHi JIONATi, NPUKPINNeHi 10 rOpU30HTAIBHOIC Bajy, LIO
obepraetbes. [l moneriieHHs BHBAHTaXEHHSA BOJIOTOTO MOPOIIKY KOPHTO MOXe
MOBEPTATHCS HABKOJO TOPU3OHTaNBHOI oci. Koputo [ 3akpHBaeThCA  LIUIBHO
KPUIIKOIO 2, sKa MpUTHCKaeThea pykosameo 3. I1ix dac BHBaHTakeHHs Marepiany
KPHLIKA 32 JONOMOTOK TPOCY 4 i IPOTHBArH 5 BeCh Yac 3HAXOIUTHCA Y BiIKHHYTOMY
MOJIOXKEHHI. PEMiHb 3 XOJIOCTOTO MIKiBa 6 MOXKHA MEpPeBECTH Ha poOouHil MIKiB 7
BakeneM &. Y IMepekMHYTOMYy CTaHi 3MillyBad YTPUMYEThCA CTONMOpoM 9.
[epemimyBaHHs MaTepialy NpOBOAMTHCH JonaTaMU /(. Bech 3MilllyBau onmupaeTses
Ha CTaHHHY.

Puc. 6.3.2. Oonosanvyesuii winexosuii amiuysay

JBoxBanbueBuit mHexkoBHH 3mimyBau (puc. 6.3.3) ckmagaersca 3

FOPH3OHTAIBHOTO KOPHTa [, y AKOMY 3 pi3HOK IUBHAKICTIO 06epraloThcd [Ba
PiBHODOIXKHHX Bany 2 3 JIOTIATAMH.
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Puc. 6.3.3. [leoxsanvyeauil winexosuil 3mitysau:
1 ~ kopumo, 2 — ean, 3 — nonamxa, 4 — mpancnopmyioui nonamxu, 5 i 6 — nitiku, 7 — nonamese koreco

Ha panax posmimesi mo uepsi mpsmi jormatku 3 Ans fepeMiwrysaHHs i
TPaHCTIOPTYIOUi JIOMATKK 4, BUTHYTI MO IBHHTOBIH Jiinii. Maca, o nepemiuryerscs,
HAJXOANTD Yepes Jifiky 5 i, nepeMillyiounch, pyXaeThes Y3I0BK MEPEAHEOTO BaNa 2, a
TNOTIM [1€PEMILLIAETbCA JIOMATEBUM KOJNECOM 7 Ha 3aidiit Bam i MepemillaeThcs B
3BOPOTHBOMY HANPSMKY B3IIOB)K HEoro. ['oToBa Maca BUBaHTAXYETRCA Yepes Jiliky 6.

3miwyeaui nonamesozo muny

JIns 3MinlyBaHHA BONOTHX MOPOLIKiB a60 MOPOMIKIB 3 HEBENMKOO KifBKIiCTIO
PIMHH 3aCTOCOBYIOT, CrieliatbHi 3MillyBadi. 3a3BH4ai BOHM CKJIAAAOTHCA 3
KOPHTORONIOHOro KOpIycy, B AKOMY O0€pTaEThCs OOHMH abo IBa Banu 3 JIONATAMH
Pi3HOT KOHCTPYKUl. ‘

Ha puc. 6.3.4 npuBeneHO CXeMy 3MillyBaua 3 JBOMa MICWIbHUMH BAJIaMH.
Taki 3mimyBadi 3acTOCOBYWOTH 1 U IHIIMX Lined; ToMy iX Ha3HBalOThL
yHiBepcaTeHAMH. s Toro, wo6 YHMKHYTH «MEPTBUX» MPOCTOPiB, SKMX HE
JOCATaloTh Jiomari BaniB, mo o0epTaloThes, i A€ MOXYThb 3aTPUMaTHCA HE
nepeMillaHi TIpyIKM TIODOWKIiB Ta /AOMOMDKHMX PEYOBHH, [HHILE KOPHTA
BUTOTOBJIEHE Y (OPMi JBOX Har[iBaniHﬁpmHHx nosepxoHb. BoHu cnomyueHi Mix
co60 No JOTHYHIN 1 CBOIMM pO3MipaMH BiINOBiZAalOTH KOJy, SKE OMNHMCYETHCSK
KpaiHiMH TOYKaMK MiCHIBHHX BalliB. BiuHi cTopoHu kopnycy njocki.

Kopniyc 3a6e3neyennii BiIKHAHOI KPHLIKOIO, KA Ma€ BUHeceH] yBik BaHTaxi-
NPOTHBArK, LIO MONEruryloTh il NigHiMaHHA. 3Milrysau obsiaaHaHuil criedianbHUM
3an06KHUM 3aMOYHKMM NPHCTOCYBAHHAM, HE JO3BOJIAE MHIHATH KPHLIKY, KOJIM Baiu
3HAXOAATHCS B Pyci.

BkazaHi BaN¥ HA3MBAIOTh YacTO CHUTMONMoOAiOHMMH, 60 BOHM € CKIaJHOW
npocTopoBold  ¢irypoto, LI0 Haramye TrpelbKy OyKBY CHIMYy, CKpyYeHy Y
BEPTHKAILHOMY HAIIPIMKY 'BHHTONOAIOHO.
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Banu obepratoThes 3a AONOMOror0 3yO4aTtux mepenay Bil MpUBIAHOro Baiy,
1110 PO3TAILIOBAHHUI B MEPEAHIl YacTHHI 3MiuryBaya Ta 06epTaETLCA Ha ML MITHMKAX.
Il xpauioro mepeMillyBaHHs MaTepiaiy i BHBAHTAKEHHA 3 KOPUTA, BajlaM HafaloTh
3BOPOTHIH Hampsm obepraHHA. Banu 06epTaloThes 3 Pi3HOK MBUAKICTIO: NEpesHil
(BuAwwui) 3piiicmoe 17,5-24 06/x8, a 3aadiil (noeineruit) — 7,9-10,8 00/xB; ix
WIBHOKOCTi BigHOCATBCA Mik coboro sk 20:9, 1m0 AocAracThcs BiANOBIAHNAM
nizgfopomM Iectepuis Ha Banax. [lepemillyBaHHA MacH 3OIACHIOETHCA il
NepeTHpaHHiAM MDK JIOMAaTAMHM | CTIHKAMH KOpPHTA.

Puc. 6.3.4. 3miuyeau 3 cuzmonodibuumu nonamsmu;
a - 3azanvruil 6uziA0 360Ky, 6 — KOHCMPYKYIA CUSMONOOIGHO20 IMIUYIOU020 BaTY
(6uznsno 36epxy)

JInd BMBaHTaXXEHHs BOJIOrOi MacH TMOPOWIKIB KOPIyC MOXE MOBEpTaTHCA
HABKOJIO FOPHM3OHTANBHOI OCi, IO YTBOPIOETHCS ONMOPHHMH BTYJIKaMM MEPEIHBOTO
pany. Lli 3mimiyBaui MoxHa o6naqHaTy NOABIMHHMM CTiHKaMM JUiA HarpisaHHA abo
OXONOMKEHHS CyMillli. ’

OCTaHHIM YacOM CTBOPEHO KOHCTPYKUii WBHIKOXIZHMX 3MilyBanbHHX
anapartiB. Y HMX BUKOPMCTaHHH NPUHIMHI iHTEHCHBHOI LMPKY/AUii MaTepianis, 1o
3MIIYIOTHCS, Y PO3MUJICHOMY CTaHi.

MexaHi3MH 1/ epeMillieHHs1 TBepP/IHX MaTepiajais
YV (apmaueBTUUYHOMY Ta OiOTEXHOJIOriYHOMY BHPOOHMUTBAX HEOOXiAHO
nepeMiwiaTy pi3Hi Matepianu abo BXKe YNAKOBAHMH MPOIAYKT B FOPH3OHTAIBHOMY,
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BEPTHKAIBHOMY 4M OyJb-fKOMY IHLIOMY HanpsMKy. [[ns nepemillieHHs B Mexax
uexy abo 3aBOIy BHUKOPHCTOBYIOTHCH. TONOBHHM YUHOM KOHEEEpU — MiAHOMHO-
TPaHCTIOPTHI MeXaHI3Mu, AKi 3a0e3neyyioTy Oe3nepepBHUil pyx Marepialy B OIHOMY
HampsaMky. OTHOYACHO 3 UUM KOHBeépnmomyu PO3HOAUIATH MaTepiali 110 3aAaHHX
MICLIX, IEpEMIlllaTH 33 TEXHONOTIYHHMH OlepaLlisiMH Ta 3abe3neuyBaTi HeobXiaHuH
pexuM BUpOOGHHUYOTrO mpoLecy.

KoHeeepn riacughixyioms: 3a xapakTepoM pyWIiHHOT CHIH Ta KOHCTPYKII€H;
3a ramy33i0 3aCTOCYBaHHA; 3a CNOCOOOM mHepenadi pyWiHHO! CHIIM CHUPOBHHI, LIO
HepeMillaeTbes; 3a BHIOM MartepiaiiB, sKi IepeMillaloTh, 3a NPHU3HAYEHHAM Ta
pO3TaLyBaHHIO y BUPOGHHUUIH 30Hi.

3a xapa;cmépom PYWIHHOL cunyu ma KoHcmpyKyiero KOHBEEPH NMOAINAIOTh Ha OBi
rpyny: MalIMHK 3 TATOBMM €JIEMCHTOM (CTPiuKOBi, IIIACTHHYACTI, CKpeOKOBI,
NiaBicHi KOHBEEPH Ta €esaTopH) Ta 6e3 HbOro (FBHUHTOBI, iHEpUiliHi, POAHKOBI
KOHBEEPH, YCTAHOBKH ITHEBMATUYHOIO Ta FiPaBIiYHOTO TPaHCNOPTY). B 3anexHocTi
Bil ramdy3i 3acToCyBaHHA pO3DI3HMIOTH MAIUMHH 3arajbHOTO  [PU3HAYCHHA
(HanpuKUIaA, CTPIYKOBI TPaHCMOPTEpU) Ta crielianbHi (HApHKIIaj, KOHBEEPH s
MOKPOKOBOY MOAAYi aMITyJ1). '

3a cnocobom nepedaui pywtiniHoi cw_iu Mamepiany, SKMR TMepecyBacThCs
PO3Di3HAIOTH MALIWHH, AKi HiIOTh 3a JAOMOMOTOI0 MEXAHIYHOTO NPHUBOAY, CAMOIUIHHHI
NpUCTPOi, B AKMX Marepian MepeMillacTbes TiJ €K BIACHOI CHIHM TOKIHHA,
TNPUCTPOT IHEBMATHYHOTO Ta TipaBJidHOro TPaHCMOPTY.

3a npu3néueHHﬂM ma posmawty6aHHAM 'y GupobHuuili 30Hi PO3PI3HAIOTH
MallMHH CTalliOHapHi, mnepeHocHi Ta pyxomi. Kpim Toro, - 3a HanpsaMkom
IEpEMillieHHA  MaTepiamy — poO3pi3HAIOTE. MEXaHi3MH [UI1  FOPH30HTaJIbHOrO
NEpEMillleHHsl; MEXaHi3MH Ui BEPTHKANBHOTO (KPYTOMOXHIOTO) MNepeMillleHHs;
MEXaHi3MH [UTA 3MiIIAHOTO MePeMiLCHHS.

[NepionnyHe TPaHCHOPTYBAHHSA = MPOBOAMTHCA 33 JOMOMOrOK BAaroHETOK,
NiOAOMHMKIB, KpaHiB, aBTOKapiB i IHIIMX MexaHismiB. [lani 6ymyTe posrnsHyTi
TiIBKH OCHOBHi NpUCTpOi Oe3nepepBHOro TPaHCHOPTY (/1S MepeMillleHHs TBEPAHX i
CHIYYHX MaTepiajiiB i BUPOOiB).

Kongeepu 3 ernyukum mazosum enemenmom

Jlo HMX BiHOCATBCA HACTYNHi TpaHMCHOPTEpH: CTPIYKOBi, IUIACTHHYACTI,
CKpeOKOBi, MiBiCHi.

CTpiukoBHMM  KOHBeEpAMH  HA3HBAIOTh  MallMHH  Ge3MepepBHOIO
TPaHCMOPTYBaHHA MaTepialy, TATOBUM €JIEMEHTOM SKHX € THy4YKa CTpiyka.
CyTTEBOIO nepesazoio HX KOHBEHEPIB € 3HAYHA NMPOAYKTHBHICTh. 3aBASKH NMPOCTOTI
KOHCTpPYKLIi Ta eKcIuTyartauii, 3py4HOCTi KoHTpomo poboTH TAa aBTOMaTH3alil
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KEepyBaHHsi BOHM MalThb BMCOKY HAIIHHICTh. MO Heodonikie  CTPIYKOBHX
TPAHCMOPTEPIB BiTHOCHTLCS BUCOKA BapTiCTh CTPIUKHM Ta POJIHKIB.

CtpiukoBi TpaHcropTepu KiacuikyloTe 3a: @opmow mpacu — TPOCTi 3
[PSAMOJIIHIRHOK [UISHKOI0 Ta CKIaJHI 3 JIOMAHOK TPACOK); HANPAMKOM DYyXy
Marepiaty — Ha i’ HOMHI 3 HaXWUJIOM BBEpX Ta CITyCKOBi 3 HAXWJIOM BHH3; HAXWIOM
mpacu — Ha TOPU3OHTANBHI, TOXHITi, KPYTONOXUIi Ta BePTUKAJIbHI.

Cmpiukosuii mpancnopmep {puc. 6.4.1, 6.4.2) ckmagaeTscs 3 CTpiuku /, AKa
He Mae Hi noyartky, Hi kiHi. CTpiuka HaTATHyTa Ha ABa GapabaHu 2, OJMH i3 AKHUX
NPHUBOAUTECA B OOepTaHHSA 3a AOIOMOrolo

penykropa 3. CTpiuka JI&KHTh Ha OMOPHHX
posnukax 4. Jlns 3aBaHTa)KeHHs Marepiany €
OyHkep 5. CrpiukoBuit  TpaHcHopTep
BHTOTOBJIAETHCA 3 OABOBHSIHOI TKAHHHM, TYMH

ab0 3 TOHKOI JIMCTOBOI crani. Po3BaHTaXKeHHA

Moxe OyTd 3gificHEHO UUIAXOM CKMIAHHA 4
. - Puc. 6.4.1.Cxema cmpiukoeozo
Mmarepialy HaNpuKiHIi TpaHcmoprepa abo B ;
A . . mpancnopmepy:
6yIlL-5lKOMy MICLIl IO MIpl pyXy CTpIYKH 3a 1 - c1piuka, 2 — 6apabanu, 3 — pexykTop 3
. 4 - i
JOMOMOTOI0  CKHOATBHOIO HOXa aGo iHLIMX CEKTPOARMHYNOM, & — OOPH! Ponmic,
5 — OyHKep U1 3aBAHTAXKEHHA MATepiaNiB.
TIPUCTOCYBAHb.

CknpanbHuil HiX — ue WKpedok, uio
MIPUIIHHAE PyX MaTepiaimy i ckupae #oro 3i
ctpiukd. CKHAAIBHUA HiX 3aKpPilUTIOETHCA
HepyxoMo a0 MOHTYETbCA Ha  Bi3Ky.
CTpiukoBi  TpPaHCIOPTEPH  BHKOPHCTO-
BYIOTBCA  JUIA  TOpU3OHTansHOro  abo
cnaboHaxuneHoro (mig KyroM Jo 22°)
NepEMIllleHHs CHIMYYHX i IITYYHHX BaHTXKIB
MpU HOBKHHI TpaHcHopTyBanus ao 150-200
M. LIBHAKICTE pyXy CTPIYKHM VIS CHIY4MX
Marepianis — Big 0,5 mo 2 M/c. JIng 1UTy4YHHX BaHTaXiB 3aCTOCOBYIOThH IIBHUAKICTH
pyxy 0,5-0,8 m/c. IlIupwuna ctpiuku — 400, 500, 650,..., 1200 i 1400 mm.

IlnacTHHYacTi TpaHcnoprepH 3a OynoBow monibHI 40 CTPIUKOBHX
TpaHcnopTepiB. BoHH OyBaroTh CTallioHapHi Ta NMepecyBHi 3 BIaCHHM HPHUBOJOM, a
TakoXX BOYNOBaHi B TEXHOJOTIYHI MaIlMHH 3 TNPHBOJOM BiA UMX MalIMH. 3a

koHbirypailielo Tpacu AaHi TpaHcmopTepy OyBalOTh TOPW3OHTANIBHI, MOXHII Ta
KoMOiHOBaHi.

Puc.6.4.2. Cmpiuxosuii mpancnopmep
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Puc.6.4.3. [lTnacmunvacmuii mpanchopmep

Inacmunvacmuii.  mpancnopmep (puc. 6.4.3) cknagaeTbcs TaKoXK 3
HECKiHYEHHO! CTPiYKH WAPHIPHUX JIAHLEOTIB, OO AKUX MPHUKPIIUIeHi MNacCTHHH, IO
nepeMiuryrote Marepian. Ha wapHipaX JaHWIOTIB ~ PO3TAMIOB&HI POJIMKH, SKi
NEPEMilLaloTCA 0 HAMpABIAIOUMX, LIO MPHKPIMEHi 10 CTAHMHH TPaHCNopTepa.
Jlanioru TpaHcnopTepa OOTHHAIOTh 3iPOYKM, 3 AKMX OJHA — MpPHUBiAHA, a iHIIA —
HATSKHA.

3aBaHTaXeHHs Marepiaty Moxke 3aificHioBaTHcs B Oylnb-aki TOouui mo
JIOBXKHHI CTpiYKH, BUBaHTaKeHHA BinOyBaeThca 3 Ooky mpuBogHOi 3ipouku. Jlns
nepeMilleHHd CUMY4YHX MarepiajliB MIacTHHH 3ale3neuyroThes Gopramu. Skiio Ha
[UIACTHMHKAX TOCTaBJieHi MONepeYHi Meperopolky, TOAi KyT HaXWiy CTpid4KH IO
TOPH3OHTY MOxXe OyTi ~ 30-45°. IloBxuHa cTpiukd — no 150 M. LLBuAkicTs pyxy
CTpiuKH - y Mexax 0,2-0,6 M/c. T1nacTMHYACTi TPaHCIIOPTEPH BUKOPHCTORYIOTHCS AJIA
nepeMilleHHs KPYMHOKYCKOBHX MatepiaiiB, IO MarOTh BHCOKY TEMIIEpaTypy,
TaKOX [UIs epeMilleHHs i BETMKHM KyTOM.

CkpeOkoBHii TpaHcopTep (pHc. 6.4.4) cKiatacTbes 3 HEPYXOMOTo xkosoba 1,
y SKOMY MepeMillacTbCs HEeCKiHUeHHUH JaHulor 2 i3 3akpilUIeHUMH Ha HBOMY
wkpeSkamu 3. JlaHIOT NPUBOAMTECS B PyX 3a JIOTIOMOTCIO NMPHMBOAHOI 3ipOUKH J5,
HaTHKHUM € 3ipouka 7. Ha mapHipax naipora 3akpirieHi polHKM 4, L0 KOTATHCS
MO HaMnpaeisAoUiil 6.

3acpysra

2 ¢ 4 3 Hampam pesy

7

Buzpysxa
Puc. 6.4.4. Cxpebkosuii mpancnopmep:

1 — %0106, 2 - nanigor, 3 — wkpeGkH, 4— PoNHKH, 5 — NPUBOAHA 3ipodKa, 6 — HANPABIAKOYA,
7 - HaTAXKHA 31pO9Ka, 8§ — 3aBAHTAXNCYBANBHUIH TOTOK, 9 — 3aBaHTAaXYBAILHHI OTBIP
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2. VHEMOX/IMBIIEHHA ToNagaHHs Ol0IOrYHO aKTHBHUX DEHOBHH B HABKOJIHMILHE
CcepeoBHLIR (repMETHYHICTs 00aNHAHRA, CHCTEMU BEHTUJIALLT).

3. Ham3eruailHO BEJTMKHil aCOPTHMEHT NPOAYKTIB (MiHEPAILHOTO, POCAWHHOIO,
TBAPUHHOTO | CHHTETHYHOTO MOXOJLKEHHS), Ki BAKOPUCTOBYIOTh Y BUPOOHHUUTBI.’

4. BuxiHi peyoBHHHU, #Ki BAKOPHCTOBYIOTE Y BUPOGHHLTBI, [ly’ke 4acTO MaloTh
HU3bKY AKICTb, IO 3YMOBIIIOE HEOOXIIHICTL BCTAHOBIIEHHA JIOATKOBOTO o0nagHaHHA
1A 1X OUNUCTKH.

5. HepenMki 06CATH MPOAYKUil NPU IWMPOKOMY AaCOPTHMEHTI Tpenaparis i
HaniBIPOMYKTiB ix ofepxanusi. [Ipu UbOMY BCi pPeHOBHHHU, AKi BHTOTOBJISAIOTHCH,
MalOTh GyTH nepepobieHi Ha FOTOBI J1iKapChKi HOPMHU.

6. JIOCTaTHBO IIBUIKE TMOHOBJICHHS HOMEHKIATYPH JiKapChKHX 3acodiB,
3aBASKM YOMYy UIMPOKO BHKOPHCTOBYIOTb CYMICHI CXeMH BUPOGHMLITBA, AKi
7103BOSIAIOTH IBHAKO MEPEXOANTH BiJl OTPMMAHHA OJHOrO Mpenapaty A0 BHMYCKY
iHwWoro.

7. BararoctafiiliHicTh BUPOOHMLTBA, KOXKHA CTajllid AKOr0 XapaKTepH3YeEThCH
CBOIM 3HaueHHAM Koediuiewta Buxomy W, i mo Oinbwe cTamiii, TO HWKUMM €
3arajgpHUi 1.

TobTo, SKIO 3aranbHKH KoedillieHT BUXOLy HEBeIMKMH (Hanpukial, 20%), To
OTPUMAEMO TIOPIBHAHO HEBENUKY KinpkicTs TOTOBOI mpoaykuil (20%). Otox Ha
ONMHHIIIO FOTOBOT IPOYKLIi Tpeba B3ATH B JeKUIbKa pa3is Giiblue CUPOBHHH, HiX e
PO3paxoBaHO 3a CTEXiOMETPUYHMM DIBHAHHAM XiMiunoi peakuii, TO6TO BeJHKi
BHTpaTHi KoedillieHTH.

8. CknanmHi yMOBHM NpoOTikawHs Koposii B  peakuifiHux —cepeloBUIIax.
BUKOPHCTOBYEThCA OONaZIHAHHA, AKE BUTOTOBJICHE 3 KOpO3iMHOCTIHKHX MaTepialtis
abo Mae 3axMCT Bill KOpo3il (eMaibOBaHe, TYMOBAHE, 3aXHIUEHE Pi3HHMH
noNiMEpHHUMHU MaTepianamh). ' )

9.V BHpPOOHHMUTBI 3aCTOCOBYIOTH HY)KE BEJIHKY KIBKICTE JErko3aiiMHCTHX i
BHOyXoHeOe3neuHNX pevoBHH (neTposiekinmii edip, aueToH, CITMPTH), TOMY BHCOKI
BMUMOTH [0 TepMeTH3allii oOnajHaHHA 30KpeMa Ta TexHikn Oesnexu i
TNPOTHNIOKEKHOT OXOPOHH B LIITIOMY.

10. Brcoka BapTiCTe TOTOBMX Mpenapatie. BoHa TMOB’f3aHa 3 BENHKOK
KiLKiCTIO | BApTICTIO BUXIXHUX PEYOBMH, BHCOKOI BapTiCTIO TEXHOJIOTIYHUX CXEM,
0 BUMAraioTh AOJATKOBOTO KOHTPOIIO, €HEPrOEMHICTIO BMPOGHMLTB, YHCTOTOKO
MIPOAYKTiB TOUIO.

O6nagHaHHA MOAUIAETHCSA Ha: TEPiOAMYHCI, HENepepBHOI Ta HamiBnepepBHOi
Ai{(ONMH KOMIOHEHT TONAETBCA | BHBAHTAKYETHCA HEMEPEPBHO, 2 iHIKBA
NIEPiOIUYHO).

T'ONOBHOK XapaKTEPHCTHKOK YCTATKyBaHHA € HOTO MPOAYKTUBHICTb — T06TO0
KiJIbKiCTE OTPMMAHOrO FOTOBOTO TMPOAYKTY 3@ OXHHHULIIO Yacy.
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CKpeOKOBI TPaHCMOPTEPU B MOPIBHAHHI 31 CTPIYKOBHMM MarOTh HACTYIHI
nepesaeu: TMPOCTOTAa i JCLIEBH3HA; 3PYYHICTH 3aBAHTAXEHHA | PO3BAHTAKEHHA
MaTepially B Oy/b-siKiil Touli; BeMUKHH KyT Haxuiy 00 ropusonty (45°). Hedonriku:
MiBMILEHA BWTpaTa eHeprii; BedMKUIT 3HOC, pyiHYBaHH: Marepianis, wLIO
TPaHCMOPTYOTHCA.

CkpeOkoBI  TpaHCMOPTEPH  BHKOPHCTOBYIOTBCS Ui NepeMillieHHs
Api6bHOKYCKOBHX 1 MOpOLIKOMOAIGHHX MaTepianiB Ha BijcraHb He Oinbwl 60 M.
lIBuakicTb pyxy TpaHcnoprepa — 6musbko 0,25-0,75 m/c.

EneBatopu (Hopii) MatoTb MHY4Ki TATOBI OpraHH (JIaHLEOTH, CTPIYKH, KaHATH),
0 OTMHAIOTL RPHBOAHI i HaTskHi eneMeHTH (3ipouku, Gapabaum, Gnoku). Mo
THYUYKHX TATOBHX €JIEMEHTIB KPifJIATh TPy30HECYUi OpraHu: KOBI, MOJHUL, JIOIBKH.
Kpim Toro, o cknamy eneBaTropiB BXOAUTH NPHBIL, HATSKHUA, 3aBAHTANyBATBHMIMA i
PO3BAHTAXKYBANBHHA MPUCTPOL, a TaKOXK KOXKYX, IO 3aKPHUBAE PyXOMIi HYacTHHH.
lpuBoiaM OCHAWYIOTE CTOMOPHUMHU TPHCTPOSMH UIA YCYHeHHs Hebesneku
3BOPOTHOTO pyXy THATOBOrO OpraHy HMiJ Ji€l0 CWIM TOKIHHA BaHTaxy, ILO
MixHIMaeThCA, NPU BUKIIIOYEHH] IBUTYHA.

3a cnocoboM nmepeMillleHHA BaHTaXiB eJIeBaTOPH  BiIHOCATBHCA 10
TPy30HECYYMX KOHBEEDIB, LIO MEPEMIlalTh NOpLUii HACHIHOro BaHTaxy abo
NOIUTY4Hi BaHTaXi 3a JOMOMOrOI0 TPy30HECYUHX OPraHiB: KOBIUiB, MOJIMUEL abo
JIFOJIBOK.

3a BHMOOM BAHTKEHECYYOrO €JIEMEHTY pO3DI3HAKTh HACTYMHI THIH
€/IeBaTopiB: KOBILOBi, JIIOJIBKOBI 1 mojMukoBi. KOBILOBI eneBatopu cilyxkath s
HiOMy HAaCHIIHUX BAaHTaXIB, a JIFOJILKOBI i MOJIMYKOBI — s MiAHOMY NMOWITYYHHX.,

3a BHIOM TATOBOTO €JIEMEHTY PO3pi3HAIOTH CTPIYKOBI i JIAHIIOTOBi KOBILIOBI
eneBaTopH. OCTaHHi 32 YUCIOM JIAHIIOTIB, 10 AKUX KPIiIUIATBCA KOBLII, PO3AUIAIOTE
Ha OJHO- i ABOX/1aHLIOTOBI.

3a po3raliyBaHHAM B TPOCTOpi eeBaTopH OyBalOTh BEPTHKANbHI (pHc. 6.4.5,
a) i noxuni (kyr Haxwity 60-80° 1o ropusonTty). [Toxuni eneBaTopu MOXyTh GYTH 3
BiJIbHO3BHCaI04OI0 (pHC. 6.4.5, 6) ab0 pyXxOMOK0 MO HaNpaBIAOYUX POJHKOONOPAX
XO0JIOCTOIO TUIKOK. Pofoua rinka CTPIYKOBUX NMOXWJIMX €JIEBATOPIB OMHPACTHCA Ha
CTalioHapHi poaukH, a poboua rifka JaHIIOTOBHX IOXWIMX €JEBaTOPIB MOXe
CTIMPATHCH, K Ha CTALiOHAPHiI PONUKM, TAaK i HA HAMNpaBliAOYi IHHK, IPY HASBHOCTI
XOJIOBHX KATKiB JIAaHLIOTa,

3a cnocoboM 3aBaHTAKEHHS i PO3BAHTAXKEHHA KOBLIIB €€BATOPH PO3AUIAIOTE
Ha IBHAKOXiAHi, 3 PO3BAaHTAKEHHAM K NPABHIO MiJ Hi€i0 BiaueHTPoOBOI cund, i
THXOXiJHi 3 PO3BaHTAXKEHHAM KOBLIIB B OCHOBHOMY MiJ Ji€I0 CHJIH TAXKIHHA.

3a po3rallyBaHHSAM KOBIIIB Ha TATOBOMY OpraHi pO3pi3HAIOTH eJIEBaTOpH 3
PO3CTaBJICHUMH KoBlUIamu (pHuc. 6.4.5, ), TOOTO po3TallOBaHKMH Ha JeAKii BimcTaHi
OIMH Bifi OAHOrO i 3iMKHYTHMMM KoBIIamu (puc. 6.4.5, 2), T00TO pO3TAllOBAaHUMH

145




image147.png
BIPUTYI OfMH 10 oAaHoro. Bubip toro aGo iHIOro crnocoby po3TauryBaHHA KOBLIIB
OOYMOBJIOETECS ~ TOJIOBHMM ~ YMHOM  XapaKTEpPHCTHKOW  BAHTAXiB,  LWIO
TPAHCMOPTYIOTLCA, IO 3yMOBIIOE CTIOCIO 3aBAHTAXEHHS | PO3BAHTAKEHHA KOBLUIB.
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Puc. 6.4.5. Koswwosi enesamopu

EneBaTopH 3 pO3CTaBIeHHMH KOBIIAMH 3aCTOCOBYIOTbH [UIS TPAHCMOPTYBAHHS
MinKo(ppaKLifHUX BaHTaXIB i YaCTO BUTOTOBJLAKTH WBHAKOXiAHMMH. KoBILI Takux
€JIeBaTOpiB PO3BAHTAXYIOTHCA NEPEBAKHO MiJ Ai€r0 BiaueHTpoBoi cunu. Enesaropy
i3 3iIMKHYTHMHM KOBIIAMM MpH3HAYEHi IS MiZHOMY KPYITHOKYCKOBHX i abpasuBHHX
BaHTaXIB.

JIns nigfioMy HACHITHMX BAaHT@XIB MPH3HA4YEH] KOBILOBI eneBaTopH (puc. 6.4.5,
@), WO MAIOTb TAFOBHH eNeMEHT 5 (CTpiuku abo JaHIIOrU), 10 SKOFO MPHKpirUIeHi
xoBui 9. CIpiux NpHBOAAThC B pyX GapaGaswoMm [ (a naHIOT — 3ipoukoo),
cnomyueHuM My(Tow 3 npuBomoM [2. HeoOXimHe NPHTHCHEHHA CTPIMKA A0
fapabaHy CTBOPIOETHCS CHIIOKO TAKIHHA PYXOMHX JacTHH €JIEBATOpA i BaHTaxy, LIO
TPaHCTIOPTY€ThCA, @ TAKOXK 3yCWUIAM HATSXKHOIO MPUCTPoo 7. HacunHuii BaHTaxk
uepes 3aBaHTaXyBaNbHHH NaTpyOoKk 8 3acHnacThes B KiBl a00 MOKAETHCA B HHIKHIO
YaCTHHY €/eBATOpa i 3a4€PIyETHCA KOBLIAMH, MiTHIMAETRCA BIOPY i BUAETHCA Yepe3
PO3BaHTAXYyBaJbHKI NMAaTpyOOK, PO3TAILOBaHMI B TOJNOBHiA 4acTuHi 2. Y xoxyci
e1eBaTopa € MOKM /0 s OmIAAy i peMOHTY poGOUHX OpraHis.

Po3TallyBaHHS 3aBaHTAKYBATLHOTO MaTpy6ka § Ha HWKHIH YacTHHI KOKyxa 4
MOKe OYTH BUCOKHM i HU3bKMM. BHcOKuii natpy6Gok Mae JHHILE, PO3TAlOBaHe Mid
KyToM 60° [0 TOpH3OHTY i NMpM3HAYeHWH [N 3aBAHTAXKEHHS BOJOTHX MOraHoO
CHIyuMX BaHTaxiB. Y HuM3bKOro marpyOka AHMIIE po3TailoBaHe mig xyTom 45° i
uepes HBOTO MOJAKTHCA CyXi A00pe cumydi BanTaxi. PospaHTaxysanbHi narpyOku
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NPUKPIIUIEH] OO BEPXHBOI YaCTHHM KOXKyXa €/IeBaTopiB 1 3abesnedyeHi OiuHUMH
TIOKaMH 3 A7 OTJISAY | OMHILEHHS.

Ilpn mnepepsi B mojaui €NIEKTPUYHOrO CTPYMy 3aBAHTAKEHE MOJOTHO 3
KOBLUIAMH €/ICBATOPIB, WO HE MAIOTh 3aMOOLKHHX MPUCTPOiB, MOXKE MepeMicTHTHCS
BHH3 Mij{ AI€I0 CHIM TAXKIHHA BAHTaXKY, 11O Y BAXKKHX €I€BATOPax MOXe NPHBECTH [0
asapii. Jls 3an06irauxs ULOro 3aCTOCOBYIOTh rajibMa // i CTONOpHi MpucTpoi.

Ilepesazamu enesatopis € 36epeeHHs HOPMH BAHTAXKY, 1110 TPAHCTIOPTYETHCH,
NpocToTa KOHCTPYKWii amapaTy, HaJiHHICTL NpM  eKChayaTtauii, MOMUIMBICTS
CTBOPEHHS IePMETHHHOrO i 3BYKOI30/IIOFOMOTO KOXyXa, L0 3abe3nedye 3aXucT
HABKOJIMWHBOIO CepefOBMWIA BiA MMIy i WyMy, Mani raGapuTHi po3mipu B
NONepevYHOMY HanpaMi, MOXUIMBICTh MOJai BaHTAXIB Ha 3HAYHy BHCOTY (6090 M i
Ginbwe), BenMkuii niamas’oH mnpogykTBHOCTI (5+500 M’/rom). Jlo wedonixie
BiIHOCATECA BiIPUBH KOBIIIB MpH MEPEBAHTANKEHHAX, IO MAalOTh MicLe, |
HeOOXiAHICTE PIBHOMIPHOT MoAayi BaHTaXYy.

EneBatopi 3acTOCOBYIOTh U1 MEPEMILICHHA MMIONOAIGHHX, 3CPHHUCTHX |
KyCKOBMX BAHTaXiB, TAPHUX BAHTAXIB i T. 1.

Koneseepu 6e3 2nyuxozo mazoeozo enemenmy
I'sunTOBI KOHBeEpH

BinHocaThes no rpynu MamuH Ge3nepepBHOrO TPaHCMOPTY. 3a BUIMIAZOM
TPAacH pO3PI3HAIOTb TOPM3OHTANIBHI, MOXWNi i BEPTHKAIbHI TBMHTOBI KOHBEEDH.
CopusonTanbhuii koHBelep (puc. 6.4.6, a) ckianaerscs 3 xonoba 5, B AKOMY
00epTacThecs TBHHT 3; Ba 'BUHTA NIATPUMYETHCA JBOMA KIHLEBUMH [IiAITRTHAKAMH
i npoMbkuumu ninBicHuMM nigmmneukamu 2. TlpuBin KkouBeepa BKIHOUYAE
€JIEKTPOABHIYH 8, penykrop 7 i asi MydTy 6. [Ipu 06epTanHi IBMUHT2 Y HANPAMKY
CTPIIKH Ha BAHT&X, IO TPAHCTIOPTYEThCA, AiIOTH IMOMEPEUHi CKJIAJOBi CHI THCKY
TBUHTOBHX JIONaTedl Ha MepeMillyBaHM BaHTaX i CWJI TepTs UBOTG BaHTAXKY Ha
JIonaTi, BHACMIOK YOro LEHTP MacH BaHTaxy C 3MilllyeThcd BIiBO. MOMEHT cuiM
TAKIHHS BaHTaXYy, IO BUHUKAE NMPH IIbOMY BiIHOCHO LIEHTPY IBUMHTA MePEINKOIKAE
NOJAJIBLIOMY OGEPTANIBHOMY PYXy BAaHT@XYy, | OCTAHHIH MEPEMilacThCA B3NOBK OCH
KOHBEEpPA y HANpSMKY TPAaHCMOPTYBAHHA, AK raiika B3JOBX TIBHHTA, a IOTIM
BUCHMAETHCA 3 PO3BAHTAXKYBAILHOTO OTBOPY 4.
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Puc. 6.4.6. F'opusonmaneruii KOHEeep (wHex):
1 - %0506, 2 — 33BAHTAXYBATEHHU MOK, 3 - FTBUHTOTIOAIGHHH Ban, 4 — BMBaHTaXyBATBHUI NIOK

TTOXMITi FBMHTOBI KOHBEEPH 32 3HAYEHHAM KyTa HaXHJIy NOJIIAIOTE Ha Cl1abo- i
KpyTOHaxuieHi. I'BHHTOBI KOHBEEPH BHKOPHCTOBYIOTBCA B dapmaueBTHUHIH Ta
GiOTEXHONOrIYHIH MPOMHUCIOBOCTAX Ui NEPEMIllleHHs MEPEBDKHO CyXHX nobpe
CHMNKHX BaHTaxiB. Jlye NUOKi BaHT@XKi HE MOMXHA TPAHCNOPTYBATH FBMHTOBHMH
KOHBEEPaMH 3 CYLTbHUMM FBHHTAMH; BOHH HANMMAIOTH HA TBMHT i obepTatoTECs
pa3oM 3 HUM, He NIepeMilllalouHCh B3IOBK HKOJI00a.

Jlo nepesaz TBUHTOBWMX KOHBEEpIiB BiHOCATb: HaniAHiCTh B excruTyarauii;
npocTe 06cnerByBaHHﬂ; Ge3neka INpH  TPAHCAOPTYBAaHHI  TOKCHYHHMX |
MUIOYTBOPIOIOYHX ~ MaTepiaiiB; KOMMAKTHIiCT;  3pY4HICTh  3aBAHTAXKEHHA i
posBaHTaxeHHs. Hedonikamu € MiBHILIEHA BUTPaTa eHeprii, pyHHyBaHHA BaHTAaXiB,
mo T'paﬂcnop'ryloﬁca; MONUTUBICTB YTBOPEHHS 3aTOPiB.

KpokoBi KoHBeEpH

KpoKoBi KOHBEEpH NpPH3HA4EHi Ui MepioXMYHOro MEPEMILLICHHS IUTYYHHX
BaHT@XKIB MO OKPEMUX OTEPAUisX TeXHOJIOriuHOro npouecy. [lepeMilieHHs BaHTaXiB
BinfyBacTbcd 33 JOTOMOTOI0  3BOPOTHO-TOCTYNANBHUX ~ FOPH3OHTAIBHMX |
BEPTHKAIBLHMX (KPOKYIOUMX) PYXiB PyXOMOI paMH, Ha Ky YK/IaJatoThCd BanTaxi. Li
KOHBEEpPH JIerko BOYIOBYIOTBCA B MOTOKOBI aBTOMAaTH4Hi  JiHil, MOXYyTb
TpaHCMOpTyBaTH BUpoGH pi3HOT gopmu Ge3 icTOTHOT nepeOyIOBH i TOMY MalOTh
BEJIMKE 3HAYEHHS B THYYKHX BHPOOHHUMX CHCTEMAX.

Kpokoeuii koueeep (puc. 6.4.7) ckianacrecs 3 Hepyxomoi pamu [ 3
HaNpaBNAOYAMH POIMKAMH 2, pyXoMoi pamu 3, PO3TAIIOBAHOT ycepenuHi pamu [,
IEKUIBKOX THAMOMHHKIB 4 3 OOPHUMH KaTKaMM J, Ha AKHX JIGKUTL pyXoMa pama, i
TNpHBOLY 6 [ NEPEMillieHHA OCTaHHBOT.
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Banrax, 10 TpaHCHOPTYETHCA, BCTAHOBJIIOETHCA HA MEpLIy  MO3HLIKO
HEPYXOMOI paMH, pyXxoMa pama B Leil 4ac 3HaXOAMTBHCA B OMYUIEHOMY [OJIOXKeHH].
Jlns mepenadi BaHTaka Ha HacTYMHY podody MO3MLIKD pyXoMa paMa [iAHIMaeThes
nigdoMHUKaMy npubn3HO Ha 20 MM BHIIE 33 PiBeHb HEPYXOMOT paMH 1 MiIXONII0E
BAHTAX; BIUTIOYACTHCA IPHUBIJ TFOPH3OHTAIBLHOIO MEPEMIlUEHHS PYyXOMOi pamH i
OCTaHHA NEepeMIlLacThCs BIEPEA Ha OAMH KPOK, TOOTO Ha BiICTaHb MiX pobounmu
nosuuismy. TToTiM pyXxoMa paMa OIyCKa€eThCS | BCTAHOBIIFOE BaHTaX Ha HEPYXOMY
paMy, mic/ig YOro Mmill i€t OIpUBOAY MOBEPTAETHCS B I0YATKOBE MONOXKEHHS.

[pu noBHicTIO 3aNOBHEHOMY KOHBEEPi PyXOMa pama riepemilliac BaHTaxi Ha BCiX
po6oYMX MO3ULIAX HA ONHH KPOK BIEpe] Yepe3 piBHI MPOMIXKH 4acy, BiINOBIAHO 10
PUTMY TEXHOJNOTiYHKX OlepaLii.

TakuM YHHOM, BeCb LMK]1 PpOOOTH KpPOKYHOUOro KOHBeepa 3AiHCHIOETBCH
‘aBTOMAaTH4HO 32 YOTHUPHU MOCIIAOBHI XOAU PYXOMOI pamU: MiakoM, pobouuit xin (xiza
Brepen), OMyCKaHHA i 3BOPOTHHI Xil.
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Puc. 6.4.7. Kpoxosuii koneeep

o nepeeéaz KpOKOBUX KOHBEEPIB BiAHOCATHCA JIETKa AOCTYITHICTh 10 BaHTaXY,
cTabiibHICTE HOro MOJNOXKEHHA Ha HEPYXOMiHf paMi, IpOCTOTa KOHCTPYKUIl 3a
PaXyHOK MaJioro 4Mcia nap, o obepraoThes i TpyThes. Heoonikamu € 0OMeKeHicTh
KoHirypauii Tpacu (koHBeep Moxe OyTH TUIbKM NPAMOJIIHIAHUM), HEMOXUIHMBICTD
6e3nepepBHOTO PyXy, ANHAMIUHI HABAHTAXKEHHS HECYUOro NPUBOAY i KOHCTPYKLIif 3a
PaxyHOK YacTHX ITYCKiB i raJibMyBaHHS, IO MOCTiHHO MOBTOPIOIOTHLCA.

KpoxoBi KOHBe€EpH MIHMPOKO BUKOPHCTOBYIOTECS AJI1 TPAHCIOPTYBAHHS aMITYJI
B PI3HUX TNPOMHCIOBHX MalIHHAX-aBTOMaTaxX. IlepeMillieHHs amiyn KpPOKOBOK
MOAa4eI0 MO OcepefKkaX HepyxoMol CTpiuku MokazaHe Ha pHc. 6.4.8. MexaHizm
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TPAHCTIOPTYBAHHA CKIANAEThCA 3 JBOX HEPYXOMHX CTpidOx | 3 Oocepenxamu, B fKi
BiIbHO YKJIaieHi aMIyJi1 5, IO MiAraoTh MepeMilleHHIO, i JBOX PyXOMHX CTPi40K
2, 1110 3AIACHIOIOTH KOJIOBUi MOCTyNaNBHUM PYX Bill ABOX PO3HECEHMX KPHBOLLIMIIIB
3, 3aKpinneHux Ha auckax 4. PyxoMi CTPiuKH MOCNIJIOBHO MEPEHOCATH ammyiny abo

rpyNy aMITy]l KpOKOBMM PyXOM 3 OHHX OCEpE/IKiB B iHILIMX MO HEPYXOMiH CTpiuui.
M
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Puc. 6.4.8. [lepemiwyenis amnyn 080Ma PyXosumu CmpiuKamit 8i0 KUBOUWUNHO20 MEXAHIIMY

Ha puc. 6.4.9. nokazaHo mnepeMillicHHS aMIIyJl KPOKOBOIO MOAA4erd ABOMA
DYXOMUMHM CTpiuKaMH. MexaHisM 1 34iHCHEHHS LBOTO Crnocoby CKnanaerses 3
Tpancnoptuux / i migliomMHux 2 miHifiOK 3 ocepenxamu s ammyn. [lin vac
MOB3NOXKHLOTO MepeMillieHHs ammyn 3  TPaHCHIOPTHMMM JliHidKaMM  miafoMui
TiHIAKK 3HAXOAATHCS B HIJKHBOMY TIOJIOXKEHHI Ta NMPOMYyCKatoTh Hajl co6010 pyxoMmi
aMITyJH.

Puc. 6.4.9. [Tepemiugenna amnyn 060Ma pyxomumu CIpiuKamus
[Ticis 3yMMHKX TPAHCTIOPTHUX CTPIYOK MiXHOMHI CTPi4KH MOJAKOTH aMITYJIH 0
poboYHX OpraHiB MamiMHHU A8 06pOOKH, a TPAHCTIOPTHI CTPIYKH, IO 3HAXOMATHCA
3HM3Y, 3MIHCHIOIOTH XOJOCTHH XiI B TOYAaTKOBE NONOXEHHA. [licns 3aKiHYeHHA
06po6KH aMIyal MigHOMHI CTPiYKH ONYCKAlOTE aMmyldd y BiflbHi oCepelku
TPAHCTIOPTHUX CTPIYOK, i MOYHHAETHCA HOBHI LIUKJL.

ITneemamuynuii mpancnopm
TTHeBMaTH4Hi  TPaHCMOPTEPH  3aCTOCOBYIOTHCA JUIA  NEPEMIIIEHHS B
TOPU3OHTAILHOMY | BEPTHKAIBHOMY HANPAMKAX JIETKHX CHIyYHX Matepiaiis 3a
ZIOTIOMOTOIO CTUCHEHOTO 200 PO3PiIKEHOTO MOBITPA.
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PEYOBHHM B UMX TPaHCHOPTEPAX [MEPEMIILAOTLCS - CYCNEHIOBAHMMHU B
crpymeni nositps. [lepemimlyBanuit Martepian BBomMTBCS B TpyGomposia 3a
JOMOMOTOI0  3aBaHTRKYBAbHOTG NMPHCTPOIO, 3aXOTUTIOETLCA CTPYMEHEM IOBIiTpA i
TPAHCIIOPTYETHCA A0 MICHS NPU3HA4EHHS (PO3BAHTAKEHHS ).

TloBitpomyAHuM  yCTaTKYBaHHAM, sKe CHyXWTb /I3  YTBODEHHS B
TpyGONpoBOAi mepemany THCKY, B HArHITAlIbHHX CHCTEMaX € KOMIPECOpH,
TNOBITPOAYHKM | BEHTHIATOPH, a y BaKyyMHMX (BCMOKTYIOUMX) — BaKyyM i
BEHTWISTOPH.

ITHeBMOTPAHCIIOPT €  CKJIaJOBOK  YACTHHOK  YCTaTKyBaHHA,  sKe
BUKOPHCTOBYIOTb I CYUIIHHS, TPAHY.IIOBAHHA | HAHECEHHS 3aXMCHHUX HOKPUTTIB y
BUPOOHNLTBI rOTOBMX NikapchbkuMX 3aco6iB. [THEBMO-TpaHCNOPTHI  yCTAHOBKH
BHKOPHCTOBYIOTECH B CHCTEMAaX NPOMHKCIOBOI BEHTHIIALIT; JUIS BIACMOKTY BaHHA ITHITY
npu noApiOHeHHi | MexaHiYHOMY cOpTyBaHHi MarepiajiB; mpH npUOMpaHHi
npuminieHs. [IpOXyKTHBHICT MHEBMOYCTAHOBOK NOXOAUTH O ASKIBKOX HECATKIB
TOHH B FOAMHY; BiICTaHi TPaHCNOPTYBAHHS — AECATKH METPIB.

Mo nepesaz NHeBMaTHYHOrO TPAHCIIOPTY, AKI CIIPUSIOTL PO3MMPEHHIO 061aCTi
HOro 3acTOCYBaHHf, BIZHOCATBCA TEPMETHYHICT CHCTEMH; BIiICYTHICTb BTpaT
nepeMillyBaHMX BaHTaxXiB, a OTKe, i oOepiraHHs X BiA BIUTHBY 20BHILIHLOTO
CepeloBHILE; MONJIMBICTE NEPEMIlEHH BAaHTaXIB MO CYLLNBHIf Tpaci; 3py4HicTb
CMIONTyYEHHs TOPU3OHTAIBHUX, MOXMIIMX i BEPTHKAIBHUX AUBTHOK, 30CEpemKEeHICTh
MAalIMHHOTO YCTaTKYBaHHA B ONHOMY MICLli i BIACYTHICTE HEOOXIAHOCTI B CKIamHOMY
TEXHIYHOMY OOCITyroByBaHHi MO BCiff Tpaci; MOMUIMBICTb UUTIXOM 3aCTOCYBAaHHS
posrayeHux Tpy6onpoBo/iB nepeMilllaTy BaHTaxXi 3 AeKiIbKOX Micik B oaHe a6o,
HABIIAKH, 3 OJAHOTO MiClSl B NEKiJIbKA; MONUIHBICTh MOEAHAHHS TPAHCNOPTYBAHHSA 3
TEXHOJOTIYHHUMH  MpPOLECAaMH, HANPUKAAL, CyIIiHHAM; MOMUIMBICTE ITOBHOL
aBTOMaTH3allil npolecy; HaAilHiCTs | MpocToTa eKcILTyaTauii.

o ronoBHMX Hedonikie THEBMATHYHOrO TPAHCMOPTY BiJHOCATBLCH: BHCOKA
nuroMa BUTpara eneprii — 1o 0,4 kBt-rog Ha 1 T nepemilgyBaHoro BAHTaXy, fKka
BHK/IMKaHA THM, IIO Pa3sOM 3 BaHTAKEM IEpPeMilIacThCA BENMKHIT 06'eM NOBiTPS;
IHTEHCHBHE 3HOWIYBaHHA Tpy6onpoBomy (0COGNMBO Ha MOBOPOTHHX JiNAHKAX) i
IHUIMX YacTHH YCTAaHOBKH, WO CTHKAIOTHCA 3 MOTOKOM BAaHTAXy. EeKTHBHICTH
3aCTOCYBAHHA IHEBMATHYHOTO TPAHCHOPTY OOMEXKYETHCS HE TifIbKH BEJINUHHOIO
HacTUH BaHTakKy (3BMuaiino 30+40 MM), ane i TakMMHM HOTO BIIACTHBOCTAMM, AK
BOJIOFiCTh, ~3NATHICTb NPWIMIATH 1[0 CTiHOK TpyGOmMpoBOdy, pe3epByapis
KMBWIBHMKIB Ta IHIUMX CKIaZoBUX YacTHH YCTaHOBKW. IIpM mepeMimeHi
TNOPOIIKONOAI6HUX | 0COGIHBO TOHKOMMCTIEPCHUX BAHTAXKIB 3 YaCTHHKAMM PO3MIpOM
meHie 10 MKM yCK/IaIHIOETECS iX BiAiNEHHS B KiHLEBOMY IyHKTI Bill NOBITpA, L0
BHITYyCKa€eThCA 3 TpyGonposoay.
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Po3piéHﬂ}(m> NHEBMATUYHMI TPaHCMOPT y po3pimkeHiit ¢asi (nmpu manii
KOHLEHTpalil PEeYOBHHH B CyMilli 3 TOBITPSAM) | TMHEBMATHYHMH TPAHCTIOPT y
LWiNBHiN Ba3i (Npu BeNHKiA KOHUEHTpaLii pedoBHHM B CyMilli).

3a crmocoGoM CTBOPEHHs B Tpy(OMpoBOAdi PisHMLI THCKY NHEBMOTPAHCMOPTHI
YCTaHOBKH 'MOXHA PpO3ALTMTM Ha TpM TPYNH, IO iCTOTHO BiApi3HAIOTECA:
ecMokmyeansni  (abo  BakyyMmHi),  HaznimaibHi (nanmipui) i 3mimani
(BCMOKTYBIbHO-HArHiTaNbHi). B yCTaHOBKaX BCMOKTYIOHOro THIly BaHTaXI
MepeMiliaoTsCs Mif Ai€f0 PO3PiIKEHOro NOBITPS; B yCTaHOBKaX HardiTaJbHOro THIY
Z B CTpyMeHi CTUCNIOr0 mOBiTPA; y 3MIlIAHMX — YacTHHA ULIAXY nix  giewo
PO3pimKeHOTO, @ YaCTHHA IUIAXY ~ Ml Ji€E0 CTHCHEHOTO MOBITPA.

JIist BEMOKTYIOYHX YCTAHOBOK THITOBHM € BBEIEHHS BAHT&XY B TPAHCIOPTHUHA
TpyGOMpOBiN uYepe3 BCMOKTYIOuE COMJIO, a Ui HATHITANbHUX — 33 NOMOMOroio
JKHBUIBHHKIB, IO 3HAXOAATHCA Mifl THCKOM. Y CHMCTEMi BCMOKTYBaHHA BaHTAX Y
KiHLEBOMY MyHKTi ULTFO3YE€THCA 3 KAMEPH 3 PO3PIUKEHUM MOBITPAM Y 30BHIiMIHINA
npocTip. ¥ TpyGoNpoBoAaX HaTHITANLHMX YCTAHOBOK IiTBHICTH CTUCHEHOTO NOBITPS
Ginbwa 3a arMocdepue. Tlepenan TUCKY i IIBUAKICTb CTPYMEHIO B LIMX YCTaHOBKAxX
MOXyTb OyTH GinblIMMM, HiX y BaKyyMHHX CHCTEMax, a OTXKe, i «nepeHocHa
3MaTHICTB» MOBITPAHOIO CTPYMEHI0 B HHX Buula. Tomy HardiTajlbHi yCTAHOBKM
3aCTOCOBYIOTh MEPEBLKHO UL  BaXKKO MEPEMilLyBaHUX BaHTaXiB 1 MpH
TpaHCTIOPTYBaHHi Ha BeMKi BiACTaHi i Ha mindom. HaBmaku, npu TpAHCMOPTYBaHHiI
Nerko MepeMilllyBaHWX BaHTaxie Oinblie POMOBCIOIKEHHA MAIOTh BCMOKTYIOYi
YCTAHOBKH, WO HE BUMAraloTh JKHBHIIHUKIB.

Ha BCMOKTYIOUMX YCTAHOBKAX, MAlMHHA YacTWHa (IOBITpAHMA Hacoc i
BiAmiNAIO4i MpHCTpOi) 30cepelkeHa 3 Toro OoKy TpybGompoBomy, B SKOMY
BimGyBaeThCA TpaHCHOpPTYBaHHA. Ha HarniTanbHMX — HaBMakH, NoBiTpoAy#HiHa
MallliHa, a TAKOX OPHUCTPOI, AKi CIy>KaTh A7 BBEACHHA BAHTaXy B Tpy6OnpoBia
BHCOKOFO THCKY, 3HAXONATHCA B Till YacTHHi TpyGonposony, Bil kol BinOyBaeThCA
TPaHCTIOPTYBaHHA. B ycTaHOBKAX 3MilIAHOTO THIy MAIIMHHA YaCTUHA 3HAXOAUTECA B
npoMiskHiit Touwi TpyGomposony. OnHIEIO 3 CYTTEBHX MEPEBAr NHEBMOTPAHCIIOPTY €
MOX/IMBICTh CTBODIOBATH PO3TAyKeHi cHcTeMHM TpyGonpoBoay, T06TO 3abHpaTH
BAHTAX 3 KiJILKOX IYHKTIB i TpaiicnopTyBaTn floro B Aekinpka MyHKTiB. B 1bLOMY
BiNHOWIEHHI BCMOKTYIOMi YCTAHOBKM MpEACTABIAIOTH  Haibinbwi 3pYYHOCTI
posramykeHHs TpyGonpoBoay 3 OOKy NOYAaTKOBOTO MYHKTY TPaHCMOPTYBaHHA,
HarHiTanbHi — 3 60Ky KiHLIEBOTO MyHKTY, Ta 3MilIani — 3 060X GokiB.

Bcmoxmytoua yemarnoeka (puc. 6.4.10) CKIana€Thes 3 COMIA 2, IO 33CMOKTYE
'pas’oM 3 TIOBITPAM HacuIHHMA BaHTax /, i TpyOomnposoay 3, no skoMy BiH NMOTOKOM
MOBIiTpA MOAETHCK Y BIAAUIBHHK 4, /1€ YaCTHHKH BAHTAKY BHUINAJAIOTH 3 MOBITPA, WO
BTpayac IWBMAKICTH, i :‘lépe3 LLUTFO30BHl 3aTBOp 7 MOTPAIUBIIOTH B NMpHAMaIbHHA
myHKT. [ToBiTpA, HACHUYEHE MIIOM, 3 BILAUIBHUKA 4 NOCTynae Mo Tpy6onposoay J y
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QuUILTp 6, Oe OUMLIAETHLCH BIA MUY 1| BIICMOKTYETbCH ekcraycrepom &. Ilun
BHOATAETECA 3 (INLTPY uepes LUTHO30BHH 3aTBOP 7. BCMOKTYIOUI YCTaHOBKH 3pyuHi
TaMm, xe noTpibHo 3abupary HACUMHHUI BAaHTaX 3 NEKiNBKOX MyHKTIB i NMepeaaBaTH
foro B OAMH NPUEMAIBHHUH MyHKT.

Puc. 6.4.10. Cxema 6cMOKMVEANLHOI NHEBMAMUYHOT VCIMAHOBKU

BCMOKTYBaIbHI ~ NHEBMATHYHI  YCTAHOBKM  BHKOPHMCTOBYKOThCS  JUIA
nepeMillleHHs MaTepialy Ha HeBenuKy BincTtadb (Do 100 M). BoHH 3acTocoBYrOTBCA
npH po3pimxkenHi He Oinbui 0,5-0,6 at™.

Jns nmepeMilneHHs peyOBHHH Ha BeTMKi Biacradi (no 300 M) 3acTOCOBYIOTH
Haznimanoni nueemamuyni ycmanoexku (puc. 6.4.11). Komnpecop / Hardirae
NOBIiTps 4epe3 pecuBep 7 i momae B Tpybomposia 2, y Akul 3 mikusmoBada 3
HAAXOOMTH Marepian, WO MepeMillacTbes, i MiAXOIUIEHUI CTpyMEHEM MOBiTpA
TIONAETECA B pO3BaHTaXyBay 4, 3BifIKi BUBAHTAXKYETHCA MO Mipi HeobxiaHocTi. SKkmo
Marepian yTBoptoe 6araTo mNWIy, TO BCTaHOBMOWTE inbTp 5. HarHitanbHi
MHEBMATHYHI TPAHCTIOPTEPH BapTO 3aCTOCOBYBATH A MEPEMIILEHHS POCIHHHOI
CHPOBHHH B OKpeMi eKkCTpakuiiiHi anapartH (epKoaASTOpH, Iudy30pH i T.4.).

Mamepian

Puc. 6.4.11. Cxema nazHimarbHol nHeeMamuyHoi yemanosxu:

1 — kommipecop, 2 - TpyGonposoau, 3 — XUBHIBHUK, 4 ~ pO3BAHTaXYBaAd, 5 — GiNTP, 6 — npuHoMHu OyHkep,
7 — pecumep
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HaruitaneHi ycraHoBku 6yBarOTh BUCOKOrO THCKY, cepenHboro (0,2+0,3 MlTa)
i musekoro (0,15+0,2 MIla). OnucaHa BMLUE CXeMa BiIHOCHTHCA [0 YCTaHOBOK
cepeJHBOTO THUCKY. B HHX JonycTuMe 3acTocyBaHHA 6apaGaHHMX XHBHJIBHHKIB (3
pOTaLifiHUM 3aTBOPOM).

Jlns nepeMimieHHs CyXoro nopoLkonoaibHoro i ApibrozepHUCTOrO Marepiaiis
Ha BENHWKi BiACTaHi 3 Pi3HMX MicUb HO OAHi€l TOYKM BUKOPHUCTOBYIOTb 3MimiaHi
nHeemamuyHi ycmanoeku. YcTaHOBKa 3Milmavoro Tumy (puc. 6.4.12) Mae
BCMOKTYIOUHH /2 1 HarHitaneHuit /6 TpybGompoBoau. Hacunuuii BaHTax
3aCMOKTYEThCA comsioM [/, noctynae no tpy6onposony /2 y BindiibHuK /3, sKuit
OJHOYaCHO CIIYXWThb 1 Ni/DKMBIIOBa4eM IS HarditTaneHoro Tpybonposoay /6.
TMogiTps, 3 BigminbHUKa /3, MIPOXOOHTE uepe3 GiabTp /4 Ta MOJAETHCA KOMIIPECOPOM
15 B HarHiTaILHUHA TpyOonpoia /6.

Puc. 6.4.12 Cxema 3miwanoi nHegmamuuHol ycmaHoexu

Hacunuuii BaHTaX BHNAZAE 3 NOBITPA Y BiAAINBHHUKY /7 i HOAAETHCA B MyHKT
nipuiiManHs Yyepe3 LUTFO30BHA 3aTBop /8. YCTaHOBKM 3MillaHOro Tumy 3abupaioTh
BAHTAK 3 JEKiIbKOX 3aBaHTAXYBATPHHX MICLb i MOJAIOTH OJHOYACHO B JCKiIbKA
MYHKTIB.

IMigxuea004i NpacTpoi y gapmManeBTHYHOMY Ta 5i0TeXHOJIOTIHHOMY
BHPOOHHITBI

Jlo Bcix mpouecis BAPOGHULTBA JIIKapChKHX 3ac06iB BXOAATH ONepalii noxa4i
TOYHO BiAMIpSHMX mopuil CcUpoBHHU. Tak CaMO HEMONJIMBO YSBHTH IPOLECH
dacysaHHs Nikapcekux 3aco0iB Ge3 onepauiii minpaxyHky a6o 3saxysanHs. Kpim
TOTO, YNaKyBaHHs JKapchkHX (GOPM CYNPOBOMKYETBCA MOAAYEI0 JAOTIOMIKHHX i
MaKyBadbHMX MaTepianis. MexaHizmu i mpHCTpOI, 1O 3OiHCHIOITE NepepaxoBaHi
onepallii, HA3UBAIOTb NIOHCUECAIOIOHUMU NPUCMPOAMU.
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Oco0auBoOCTI NpoueciB Ta amapartiB 010TeXHOJONYHHX BUPOOHHUTB

[pvHUMNIOBA  BiAMIHHiCT  OIOTEXHOJOriYHMX  mpoUeciB  MonArae B
HaCTYIHOMY:

- Yy IUBICTE 6i0NOriYHUX areHTiB 10 (i3MKO-MEeXaHIYHUX BILUTHBIB;

- HafBHICTb MDXK(}A30BOro MEpeHOCY PEYOBHMH (3a THIIOM «PiAMHA - KIITHHHY,
«ra3 - piiMHa - KJIITHHHY);

- BHMOTH YMOB aceNTHKH;

- HU3bKIi LIBHIKOCTI MPOTiKaHHA 6araTboX MpoLEciB B LJIOMY;

- HecTabUTbHICTh LULTBOBHUX MIPONYKTIB;

- NiHOYTBOPEHHS;

- CKJIaJHICTb MEXaHi3MiB peryauii pocTy i 6iocunTesy.

OcHoBHI BUMOIH 10 0012 HAHHSA

Texuonoziuni sumozu:

— MakCHMaJpHa TNpPOXYKTHBHICTH NPH MIiHIMATBHMX 3aTpaTax Matepialis,
eHeprii, npaui;

— CTIMKiCTh 331aHOI0 TEXHOJIOTIYHOT'O PEXKUMY i OCHOBHHX NMapaMeTpiB NPOLECY
(THCK, Temmeparypa, KOHUEHTpauii), TOYHICTb 1 3pYYHIiCTh peryJlOBaHHA,
MOMXJIMBICTh BUKOPUCTAHHS aBTOMATHYHOIO KOHTPOJIO | KEPyBaHH,

— MeXaHi3allif i aBTOMaTH3alliA 3aBaHTaXKEHHA | BUBAHTAXKEHHA,

— KOHCTPYKLis anapariB MOBHHHA BilINOBimaTH BHMoram TexHikH Oesnexu i
MpOMUCIIOBOT caHiTapii: rapaHTyBathH Oe3leKy mnpaui, YHEMOMJIMBHTH LUKiJUIMBI
BHKHAH i BUMPOMIHIOBAaHHS HUIAXOM repMeTH3alil Ta i3onauii amapatypu. Amaparu
dapMalleBTUYHHX BUPOOHHUTB MOCTayalOTh 3anNOODKHUMH  CHCTEMaMH, WO
TIONepeKAIOTh aBapii, a TaKOXX OOTOPOMKYIOTh iX HeTali, IO PyXaKThCs, i BY3JIH;
YCTaTKyBaHHA TOBMHHO CTPOrO BiANIOBiAaTH BHCOKHM CaHITapHO-Tiri€HIYHHM
BHUMOraM, siki nornepekatoTb 6akrepianbHi, MexaHiuHi abo xiMmiuHi 3abpynHeHHs i
PO3KJIaIaHHs JIIKApChKUX 3ac00iB.

s 3abe3nedeHHs 3a3HAYEHHX YMOB anapaTd MalTh OYTH repMeTUyHi, 3py4Hi
JUIA MOMUTHBOTO PETENBHOrO OYMIICHHA i ne3iHekuil, a Takox NHOBHMHHI OYyTH
BUI'OTOBJIEHI 3 MaTepiatiB, AKi He B3a€MOIIIOTL 3 HABKOJHMIUHIM CEPelOBHULIEM, Ta
MaTtepianamMH, o nepepodIAIOTECS.

Konempyxmueni eumozu:

— MeXaHiuyHa MilHicTb i crifikicTs dopMu (miaBUILEHHH 3amac MiLHOCTI Jo Ail
BHCOKHX THCKIB, TEMIEPATYP, IIKiIJMBHX i BHOYXOHeOE3MEYHNX PEYOBUH);

— JIOBTOBi4HiCTL i HafiffHiCTH (koposiiiHa crifikicTe i mepiomMyHU#l peMOHT,
6e3nexa excrutyaranii);

— KOHCTPYKTHBHA HOCKOHANICTH (Mani rabapuTy i Bara, MpocTOTa KOHCTPYKUIi,
JEIeBH3HA, 3aCTOCYBaHHA CTAHIAPTHHX JIETKO 3aMiHHHX JieTaneil i By3miB, a Takox
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1liwKuBMOOY] NPUCTPOT 3a3BUYall 3AIRCHIOTE HAaKONU4YeHHs (36epiraHus)
matepiany abo WryuyHux o6'exTiB 0OpobxH Ta iX Mojayy B 30HY BUKOHAHHA
OCHOBHHX TEXHOJIONYHUX Olepauii. KoHCTpyKUis :KUBUILHOTO NPHCTPOIO, B MeEPiLy
4epry, BU3HA4Ya€cThCsl BUAOM 00'ekTy 00pobKy.

Y  TeXHONOriYHOMY yCTaTKyBaHHi ¢apMaleBTUYHOI | GiOTEXHOMOrI4YHOI
MPOMKCIIOBOCTI NOYATKOBUH MPOAYKT MOxe OyTH ab0 y BMIIARI CHNKOTO, PiAKOro
(pizHot s'azkocti) abo GesnepeprHOTO Matepiaiy, abo y ¢opMi WTyuHHX 08'€KTiB
06pobku. Hanpuknan, y BHpOGHMUTBI TaGieTok MarTepian BHCTynae y BHIVIAZI
NOpOWIKY abo rpaHys, a y BUpOOHHUTBI iH’€KUINHHUX PO3UMHIB — y BUTIAI pignnn. V
NaKyBalbHHX aBTOMATaX [OYAaTKOBMMHM MaTepianamMi cClyXaTh Namip, KapToH,
uenogaH, posbra, nosimMepHi TBKY; y $acyBatbHHX aBTOMATaX BUKOPHCTOBYIOTH
ammynu, prakoHu, 6aHky, Ty6H i iHIIY NepBHHHY Tapy.

TakuM 4YMHOM, MNiLKMBIIOKYI MNPHCTPOT 32 BHUIIANOM 00'€KTY 08poGKHM
DinATBCS Ha JBi TPymu: MEXaHi3MU i MPUCTPOi KMBJEHHS IUIS CHUIKMX i PIIKHX
Marepiais; MEXaHi3MHK i IPUCTPOT XKUBICHHSA N IUTYYHKUX BUPOGIB i Ge3nepepBHux
Marepiasis.

TTimKknBmIOIOUi IPHCTPOT 1A CHIKMX | PilKMX MaTepianiB IPHAHATO Ha3MBaTH
oo3amopamu, 13 WTy4HHX 06'eKTiB i Ge3nepepBHUX MaTePiaNie — HeueUNbHIUKaMU.

Hozamopu meepoux mamepianie

[lin dosysannam posymiloTs BiAMIpIoBaHHA a0 BiABaXKYBaHHA NeEBHOT
KiJIBKOCTI (103K) MaTepiany i nepemillieHHs Wi€l 1031 10 po6OYHX OpraHiB MalMHK
abo anapaTy, L0 BUKOHYIOTEL TEXHOJIOTT4HI Onepauiii.

BiAnoBiaHO 0 CTPYKTYPH TEXHOMOTIYHOTO APOIIECY PO3Pi3HAIOTH:

- Oe3nepepene 003y6anns, AKe NONSATAE B MOAaYi O MaTepiany, 0 JO3YeThCA,
Ge3nepepBHHM NMOTOKOM i3 33aHOK BUTPATOIO;

- hopyiiine (Ouckpemue) 003ysanHa, CyTh SKOTO MOJATAE B NOAAYi MaTepiany
BiAMiPSHUMH 103aMH.

B naHuil yac icHye BeNMKa KilbKiCTh APHCTPOIB NO3YBaHHA CHMYUHX i PilIKHX
Marepiaiis, LIO 3yMOBJICHO, MO-Tiepuie, Geanivyio MarepianiB, ki RO3yHOTLCA, Ta
BilDi3HSAIOTECA ~ CBOIMM  TEXHONOTIYHMMH  XapaKTEPUCTHMKAMH, i, [O-EpYre,
cremkpiYHUMH BHMOTaMH, 1O BHCYBAIOTBCH [0 YCTAaTKyBaHHS B TOMY 4H iHLIOMY
TEXHOMOTIYHOMY Mpotieci.

Ilupoxuit nianasoH MOTPiGHHX 103 Ta HEOOXiAHICTH HOTPHMAHHS MEBHHX
TEXHONOTYHMX BMMOT MPU J03yBaHHi OGYMOBIIOIOTH 3aCTOCYBAaHHS pi3HHX 3a
KOHCTDPYKII€EIO i CHOCOGOM J103yBaHHSA [IPUCTPOTB.

Hali6inbw wHpoKoro mnOIKpeHHs Habynu, B OCHOBHOMY, OBa CHOCOGH
NO3yBaHHA: 6azoeuil i 06'emuuti. Y TNpaKTHUi 3HAXOOWTHL 3aCTOCYBAHHA TAKOX
Kombinoeanuil cnociG Oosyeanna — o6'emHo-6azoeuii abo 6az060-06'cmuuii. B
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JUIEKHOCTI  Bil TOrO, SKMA METON BUKODHUCTOBYETbCS HAa Mepulifi  cramii
koMGiHoBaHoro crnocofy, a AKKil — Ha ApyTil, i 6asyeTses Horo Hassa.

Bazosuii cnoci6 [03yBaHHA MONArac y BUMIpIOBaHHI BarM npomykTy i
BiZMiproBaHHi #0ro 3a JaHUM KPUTEPiEM 3 BUKOPHCTAHHAM CTaHIApPTHUX Mip Baru —
KinorpaM i rpam. Barosuii croci6 3aCTOCOBYETBCSA MPAKTHUHO N0 Oyap-1KUX BUAIB
fpoaykTy (pe4oBuH) i € HaHGINBLI TOWMPEHUM. €IHHUM BUKITIOUEHHAM € piauHH i
nacT, AKi 3a3BMuai BUMIPIOKOTH B JIiTpax abo cM® i I03yK0Th 06'€MHHM CITOCOGOM.

Ob'cmuuii  memod [03yBaHHS T[PYHTYEThCS Ha TNPUHLMII  3aMOBHEHHS
TIPOIYKTOM IEBHOTO BiIBHOrO MPOCTOPY 3 BUKOPUCTAHHAM CTAHAAPTHHX Mip 0b'eMy
— cM’ a6o niTp. B OCHOBHOMY, 3aCTOCOBYETHCA NS JO3yBaHHA PiAMH, NacT i rasis,
ane MoKe TAaKoX BHKOPHCTOBYBATHCA /UIA NO3YBAaHHs Pi3HMX CHIIKMX Marepiais.
[ps ubOMy, O6'€MHe [O3YBaHHS CHMNKMX MPOXYKTIB JIOMYCKae noJanbIInH
nepepaxyHoK 06'€MHHX Mip y Barosi.

OcobnHBe Miclle 3aiiMae Croci6 HO03yBaHHA CMIIKHX | PIIKMX MaTepianis 3
KOPEKLIEIO 32 3a/laHUM N1apaMeTPOM.

CJliz 3a3HAYMTH, IO OKPIM NEPEPAXoBaHKX COCOGIB A03YBAHHS Ha MPAKTHLI
BUKOPUCTOBYETLCA 6a2amoKoMnoHenmue 003y6anHs 3 BWKOPHUCTAHHAM OJHOTO 3
BKa3aHMX crocoGiB. [1poTe HaibLILIIOro MOWIMPEHHs Habyno 6araTOKOMIOHEHTHE
JO3YBaHHS Ha OCHOBi BaroBoro crocoGy BinMiproBanHs HeoOXinHoT Macu Marepiany.

Jlo3atopu, aKi 3AIACHIOIOTE 06'eMHE J03yBaHHs, BUMIDIOIOTh Macy martepiany
3a #ioro 06’eMoM. Y [03aTopax, 1110 MPALOIOTh Ha OCHOBI BaroBOro cnocoby, npouec
3BaKyBaHHA CKIIAZAETHCS 3 TPHOX CTafil: il 3BaKyBaHOro Marepiany Ha 4yTJIHBHHA
eJieMEeHT BAaroBOTO MPUCTPOIO; MIEPETBOPEHHI Li€l il B 4MCenbHE 3HAUCHHS; BKa3iBKU
abo peecTpauii LBOro 3HaYEHHS, IO BiANOBiAa€ Maci J030BaHOrO marepiany.

Jl03aTOpH, 110 MPALIOKTH 32 06'€MHUM NPHHIIMIOM, BPOCTI 3a KOHCTPYKILi€lo0,
BHPI3HAIOTHCA BUCOKOK HAZIMHICTIO i 3pyuHicTio B ekcrulyarauii. Bucoka TOYHICTB
npH 06'eMHOMY 103YBaHHi NOCATA€ThCA TPH BMKOPHCTaHHI piauH i nobpe CHIKHX
TIOPOILKiB 3 MOCTIHHMM TPaHYJIOMETPHYHUM CKIAtoM. Ko X rpaHyJIOMETPHUHKH
CKJIaZl CUTIKHX MaTepiaiis, IO AO3YIOTHCA, HEMOCTIHHUNA ab0 YaCTMHKH CXWIBLHI 10
ATMMAaHHA, TOYHICTb JO3YBAaHHS 3MEHIIYEThCA. HeomHOPinHICTL BONOFOCTI TaKOK €
NPUYMHOKO 3MEHLIEHHA TOYHOCTI 03yBaHHs. ToYHICTb 06'€MHOrO N103yBAHHA CKajae
2-3%.

BaroBuii METOX JO3yBaHHS NI03BOJE OTpUMyBaTH Oiflbll TOUHI pe3ysbTaTH,
(TouHicTb no3yBanHs cknagae 0,1-1%), IpoTe NPOIYKTHBHICTH BaroBHX J103aTOpiB Ha
TOPAZOK HIXKYA, HiX 06'€MHHX.

TpaBusibHHMi BUOIP 103aTOPA 3aIEXKHTh Bill HACTYTHHX taxropis:

e 6udy npodykmy, sxkuii HeoOXiJlHO 103yBaTH. SIKIIO BiH nopowKonoAiGHuH i
YTBOPIOE ITHJT, HOUIMEHO BUGPATH IIHEKOBHI 103aTOP; BXKKOCHITYHH — BarOBHI.

156




image158.png
® noCmIUHOCMI 003u. SIKUIC PO3MIP 103K NOCTIHHUHA a0 HOro 3MiHM He3HayHi,
TO B ULIAX eKOHOMIT 3ac06iB IOTiUHO 3ynMHUTH BHGIp Ha 06'€MHOMY 103aTOpI, AKLLO
HEMAE — Ha BarosoMmy.

® nepcnekmugu 3aminu npooyxmy. Y pasi 3MiHM mpomykty, BuGip mozatopa
Ay#e CHIBHO 3a/IKATHUME BiL TOro, HACKiJIbKM CMIBNAZaOTh JO3H MOYATKOBOTO i
HOROTO NPOJYKTIB (y BAaroBMX 3ax0/ax). SIKul0 BiACOTOK BiNXHMIEHHS He MEpEeBUILYE
30%, To MOXKHa OOMEXHTHCS 06'€MHHM [103aTOPOM, AKILO Gillblie — Kpame BUGpaTH
BaroBuit.

® npodykmuerocmi i yinu. MalyTh, Hal6inbIl BaroMi YMHHUKH IS
BUPOOHMKA — MaKCHMaTbHO (YHKLIOHANbHE YCTATKyBaHHS 3a HAHOLIBII HH3bKY
uidy. TIpnuoMy, uiHa nekonu rpae BaXCIMBIlNY ponb, Hixk Bee iHIUe, i Ria TOro, AKy
LiHy TOTOBMIi 3aniaTHTH BHPOGHHK i 3anexarume BuGip. Haiibinbw mewesnm ¢
00'eMHuit 103aTOp, faii fixe BaroBMid, a HAHAOPOKYNM BBAKAETHCA IIHEKOBHI.

3aeanerhumu  umozamu 1O KOHCTPYKLUH [03aTOPiB CHMNKMX MaTepianiB i
€aMoro fpouecy A03yBaHHA €:

- MOXJIMBICTb BIJIIOYEHHS J03aTOPa Mijl HABAHTAKEHHAM;

- WBH/Ke $IOKYBaHHA B aBapiliHUX CHTYallisX;

- 3abe3neueHHs HeoOXifHO! MPOAYKTHBHOCTI B IIMPOKOMY Iiana3oHi 3miu
BJIACTHBOCTEH MaTepialliB 1 yMOB €KCILIyaTaLii;

- IOCTATHBO BMCOKA TOYHICTb AO3YBAHHS | HE3AJIEKHICTh BEJTMUMHY NOAAYi Bin
piBHA Matepiany B GyHKepi;

- 3PYH4HICTb 06CTYTOBYBaHHS, TEPMETHYHICTb | BUCOKA HAMifHICTh B POGOTI;

- MiHiMaJIBHe YUCJIO PYXOMHMX AeTanei;

- BHCOKA AKICTh POGOTH CHCTEMH aBTOMATHYHOTO PEryTIOBAHHS;

- HajBHICTH NPWIIANIB, WO NMOKA3YIOTh BEIHYMHY PEry/IbOBAHOTO NAapaMeTpa Ta
CyMapHa KiNlbKiCTh MaTepiany, o NpoHLIoB Yepes A03aTop;

* - BiITOBIHICTL KOHCTPYKTHBHOTO O()OPMIIEHHS OCHOBHHX i AOTIOMDKHMX By3IIiB
¢izHKo-MexaHiUHHM BIACTHBOCTAM MaTepiatiB, IO JO3YIOTHCS,

- HE3Ha4He 3HOILYBAaHHA pobOYOro Opray;

- HEBMCOKA BapTICTh i HU3bKA CIIOXUBYA MOTYKHICTB;

- CTIHKiCTh I03yBaHHs NpH MOCTIHHIH BATpaTi;

- Mania iHEpUiAHICTS i IUTABHICTH peryJioBaHHs MPOAYKTHBHOCT].

Ilpucmpoi ons asmomamuunozo dosyeanns (BinMiproBanus) 3anaHoi Macu a6o
00’€My 'pikMX i CMNy4yMX MarepianiB Ha3MBAIOTECA N03aTOpaMu. Jl030BaHMil
marepial MOXKHA BHMIDIOBATH B OJMHHUAX MacH (Kr) 6acosumu dosamopamu abo B
onuHHLS 06'eMy (M) — 06 'emmumu dozamopamu.

TIpoayKTHBHICTb [1032TOPiB BUP@XAETBCA BiNHOLICHHAM MacH (260 06'emy) 0
onuHHui Hacy (kr/ron a6o M*/rox). SIk Barosi, Tak i 06'eMHi Jl03aTOPH MOXYTh OyTH
nepioouunol (Ouckpemnoi) i 6Gesnepepeénoi 0ii 3 pydHuM abo aBTOMATHYHHM
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kepyBaHHAM. Bubip Tumy no3aTopa BH3HAYA€TbCA XapaKTEPOM TEXHOJIOTTYHOrO
polecy i BJIACTMBOCTAMH MartepialliB. J[03aTOpH MepiOAMYHOI 1il BUKOPHCTOBYIOTh
FOJIOBHHM YWHOM Y TEXHOJIOTIYHMX TMpOLEcax 3 PO3MIlEHHAM YCTaTKyBaHHA 3a
BUCOTOIO, a Jo3atopu OesmepepBHOi Aii — y mpouecax 3 rOPU3OHTAIBHHM
PO3MILLIEHHAM YCTATKYBaHHSA i KOHBEEPHUM TPAHCIOPTYBAHHAM Mmarepiaiy.

V  3aJeXHOCTI Bilt BMMOI TEXHOJOTIYHOTO TNPOLECY 3aCTOCOBYIOTh
OXHOKOMITOHEHTHi [03aTOpH A/ MopuiliHoro i 6e3nepepBHOro RO3YBaHHS OJHOTO
matepiany i 6araTOKOMIOHEHTHI 103aTOpPH — AS MOpUIAHOro i 6e3nepepBHOrO
[103yBaHHs KiJIBKOX CHITy4HX MaTtepiamis. Y 6araToKOMIOHEHTHMX I03aTOPaX MOXe
3/ifiCHIOBATHCA TIPOLIEC 3 ABTOMATHYHOK MiXTPHMKOIO CTIBBiIHOLIEHHS MaTepiaiiB
a6o MPOBOAMTHCA KOPEKLiA Mo 3anaHii nporpami. Jlo3aTopu AMCKPETHOT Zil MaroTh
HailuacTille KOHCTpPYKLil0 OyHKepHOro THMy, a [o3aTopu GesnepepHoro —
GYHKEpHOTro i CTPiYKOBOrO.

Hait6inbi npocti 06'eMHi J03aTopn He 3a0€3MedyIoTh JOCTAaTHBOI TOUHOCTI;
CKJIafHi i TOYHI TEXHONOTiIYHI MPOLECH, K TPaBMUIIO, BEOYTHCA 3 BUKODUCTAHHAM
BaroBHX A03aTopiB. Barosi aBTOMaTHYHi J03aTOpH SBNAIOTE COGOK0 KOMILIEKC, 1O
CKJIANAEThCA 3 IaTYMKA KOHTPOIIO MAcH, MAlIMHH-aBTOMATa JUIA Nojadi marepiany i
CHCTEMM aBTOMATMYHOTO KEPYBAaHHS 103010 abo BUTPaTo10 MacH. OCHOBHI eneMeHTH
BArOBOTO J03aTOpa TaKi: OG'€MHMM [H03aTOp, SAKWH CIYXWTb Mi/UKHBIIOBAYEM,
BaHTKOMPHHMAIOUKI | BUMIPIOBAILHHI NPUCTPOI (IaTIHK), CUCTEMH peectpauil i
perysIoBaHHs, BAKOHABYHI NPUCTPIH.

3a MPHHIKMIOM i J03aTOPH MOXYTh GYTH rpaBiTauiiHUMH (K MpPaBUIO LE —
nifikn) Ge3 NpUMycoBoi noaadi i 3 MPUMYCOBOIO MOJIAYEI0 MaTepiany (cTpi4KOBUMH,
FBUHTOBHMH, TApiI4acTMMM Ta {HUIMMH KOHBeEpaMu alo TUTYHKEPaMH, WICCTEPHAMH
Ta iH.).

Jlo3aTopu DO3BONSIOTH OLIAIIHBO BHTPAYaTH CHPOBHHY, CKOPOTHTH BUTPaTH
MaTepianis, PO3IIMPHTH MacoBe BMPOGHHMLTBO, BUKIIOUMTH Oarato TPYAOMiCTKHX
TIPOLIECIB, 2 TAKOXK MOJIMILHATH YMOBH Tpali.

06'emui 103aTopu GenepepBHoi Ail

BesnepepBHe  HO3yBaHHA  O0'€MHHM
CrocoGOM  XapaKTepU3yeThes Ge3nepepBHICTIO
MOTOKY BiJJI030BaHOr0 Marepialy Ha BUXoHdi 3
nosatopa. Takumu Jo3aropamu € OapaGaHHi,
Tapin4acTi, CTPiYKOBi, IHEKOB, Bibpauini.

Bynosa Ha#npoctimoro 6Gapa6anHoro
nosaTopa mokasaHa Ha puc. 6.5.1, a Ilpu

Puc. 6.5.1. Bapabanni dosamopu: obeptanni Gapabaxy | BcepeamHi Koprycy 2

a— 3 NOCTIHOIO NPOYKTHBHICTIO; MaTepia.n 3, WO JO3YETHhCA, 3aOBHIOE KOMipKH
6- 3 perynbOBAHOIO MPORYKTHBHICTIO
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OapabaHa, Kl BHIIOPOXHIOIOTHCA B HHXKHBOMY nofioxeHHi. Ha puc. 6.5.1, 6 nokasaHo
GapabaHHMil 103aTOp, NMPOAYKTHUBHICTb SKOK MOXE PErYIIOBATHUCH UUIAXOM 3MiHM
HaroBHEHHA KoMipok OapabaHy. PyxoMi jomarti 4, npukpinneni mo oceii 3, 3a
JOTIOMOIOI0  CMEiATbHOTO MEXaHi3My TMOBEPTAKTLCA i, TMM CaMHM, 3MIHIOIOTH
HAMoOBHEHHS KOMipOK.

PerymoBanHa npodyKTHBHOCTI GapabaHHMX [03aTOpiB 3AiMcHIOETHCA 32
PaxyHOK 3MiHH 4MC/1a 06epTiB poboyuoro opraty, a TakoK — 3MiHH 06'eMy KOMIpOK i
0OMEXYETBCA HEBEJIMKHM J{iala30HOM, OCKUNbKH 36iMbIUEHHS LWBHAKOCTI MOHAI
JesKy Mexy MPUBOJMTbL [0 HEMOBHOTO 3allOBHEHHA KOMIPOK MartepianoM, [o
NopyLIye HOpMaJIbHy poboTy.

Tapinuami 0o3amopu 3acTOCOBYIOTHCA

Mamepian IJIs. HEBEJTMKUX MPOTY KTUBHOCTeH Ipy 103y BaHHi
: CYXHX CHITKHX abo 3epHHCTHX MarepianiB. Cxema
TapilyaToro J03aTopa MoxasaHa Ha puc. 6.5.2.
Tapinka 2 3akpimnena w©a Bami [/, skuii
obepTraeThes €NeKTPOABUIYHOM. Marepian, mo
HO3YETLCA, 3CHMacTbCs 3 OyHkepa 3  uepes
MaHxeTy 4 Ha Tapinky. Mamxera Moxe
HiJIHIMATHCA a60 OMYCKATHCA Hal TapilKow, 1MM
PEryMOETbCS PO3Mip KOHYCa, IO HACHITAEThCA.
Ckpebok 5, akvii BcTaHOBNeHuit 6ina kparo
TapUIKW, 3HIMae Marepial 1 Hanpaense B
npuiiManeHui notok. Tapinuati mosaropn MawTh
Garato pi3HOBHAIB, B SKMX BHKOPHCTOBYETHCS PAL HONATKOBHX IPHCTOCYBAHb B

3aIeKHOCTI Bifl MPOAYKTHBHOCTI, XapaKTepy MarTepialy, IO O3Y€ThCA, a TAKOXK
HeoOXiaHOT TOUHOCTI AO3yBaHHS.

Puc. 6.5.2. Cxema mapinuamozo
oozamopa

b

A S .. 7

Puc. 6.5.3. Cxemu do3amopis: a — cmpiuko8ozo: 6 — ckpebxkogozo

Cmpiukosi dozamopu (puc. 6.5.3, a). Mk nsox GapaGaniz 2 i 8, wo
BCTAHOBNEHi HA CNEUianbHill paMi, POSTAalIOBYETHCA TPAHCTIOPTEpHA CTpiuka 7.
bapaGan 2 npuBommTeCA B pyX €NEKTPOABHIYHOM 4 uepes pexyktop 3. Bymkep 6,
posraioBanuit moSnausy Gapabawy 8, He Mac IHa, a Marepian, O JO3yEThed,
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BUTAryeThbCA 3 OyHKEpa PyXOMOIO CTPiYKOIO 4epe3 BHUITYCKHHH OTBIp i CKHAAETHCH 3
oapabaHy 2 B npuiiManbHuit notok. KinekicTe BimmosoBaHoro marepiamy
PEryJIIOETHCA 3MIHOIO TUIOLL BUXiZHOTO OTBOPY 3 JIOTIOMOTOK) 3aCiliHKH 5, AKa MOXe
nepeMilllaTUCsS BrOPY-BHU3 i 3aKPIMIOBAaTHCS Y BUOPAHOMY MOJIOKEHHI.

Ckpebrosusi dozamop (puc. 6.5.3, 6) € pi3HOBHIOM CTpiukoBoro aosaropa. ¥
KOXKyX 9 MOMILLIECHO KOHBEE i3 CrieliafIbHUMH KOHTYPHHMH CKpeOKaMH, sIKi CITyaTh AT
PO3MMyIYBaHHs | 3aXOIUICHHA Matepialy, o mnoctynae 3 OyHkepa /0 i momaerses 1o
BHXiIHOTO OTBODY.

[TpOAYKTHBHICTS BCTAHOBMOKTH 3MIHOK IIBHAKOCTI PyXy TpaHcmoprepy. [eski
KOHCTPYKLIi MaloTb [yl peryJioBaHHA [OJadyi Marepialy JMONATKOBi 3aCIiHKH.
Mox)oTHBHI JianasoH peryiioBaHHA mojadi marepiamy — Bill Kinbkox Kilorpamis 1o
TOHHH 32 FOIMHY NPH TOYHOCTI J03yBaHHA = 1%.

Biopayiiini 0o3amopu 4acto 3aCTOCOBYIOTBCH, AK JKMBWIBHMKM 10 PDI3HHX
ABTOMATIB, BaroBux Jo3aropis i T.i. LIIBUOKICTs mepemillieHHs CHMKOTO Marepiaty Mo
JIOTKY J03aTopa 3a3euyail cranoBHTh 0,1-0,3 m/c.

Ha puc. 6.5.4. mokaszasa cxema BiOpauiiiHoro
posaropa. 3 OyHkepa / Marepian, WO J03Y€ETbCH,
noTpamyise Ha JIOTOK 2, [0 TPUBOAMTECA B
KOJNMBAIGHUIA pyx BiGpatopoMm 3. Pyx marepiamy mo
JOTKY 3abe3nevyeTes 3aBAKH 3BOPOTHO-
NOCTYNaNEHAM PYXOM JIOTKA.

Puc. 6.5.4. Cxema 6ibpayiitrozo Ho nozaropi GesnepepHOi Aii BiTHOCATE TaKOXK

nomiogo20 dosamopa wiHexkoeull 0o3amop, AKWH 4YacTO 3aCTOCOBYKOThb, fK
KHUBHJIBHMK PIi3HMX HO3YIOYMX MNpHCTpoiB. TIpH LBOMYy HaH4acTille 3acroCOBYETHCS
KOHCTPYKTHBHA CX€Ma 3 TOPH3OHTAIEHHUM DOSTAlyBaHHAM IIHEKA, XOua B MpaKTHII
YacOM BHMHHK2€ HEOOXiTHICTh BHKOPHUCTOBYBATH MOXWIi i1 BEPTHUKAIBbHI LIHEKOBI
>KMBHIBHMKH. Ha puc. 6.5.5. nokazaHa cxema IIHEKOBOTO J03aTOPa 3 FOPU3OHTAIBHHM
po3TaLITyBaHHAM IUHEKa. CHIIKMA Martepian 3
OyHkepa | 3aXOIUTIOETHCA HIHEKOM 2, SAKHH
obepractbcs B Kopryci 3. [lpuBin imHeka
3MIACHIOETBCA 4epe3 KiHeMaTWuHy mnapy 4.
[IpOAYKTHBHICTE  LIHEKOBOTO  J03aTOpa
BH3HAYacTbcsd  JOOYTKOM  3aNOBHEHOIO
OIHOKPOKOBOTO MiDKBHTKOBOTO 00'eMy, B
MeXax IUIOCKOrO KyTa B OOUH paiiaH, Ha
KYTOBY UIBMAKICTE OOEpTaHHA [IHEKa, 3
ypaxyBaHHsIM KoedillieHTy 3allOBHEHHS MDKBHTKOBOTO mpocTopy. Ilpu nosyeaHHi
BAKKOCHIYYMX MarepiamiB y OyHKepi 4YacTO YTBOPIOIOTBCS 3aBMCaHHsA, LIO

Puc. 6.5.5. Cxema wnexogozo dosamopa 3
20DUOHMATLHUM DO3MOULYBAHHIM WHEKA
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[EPELIKOKAIOTL €PEKTHBHOMY 3allOBHEHHIO BUTKIB IHHEKA. 3 METOIO YCYHEHHs UI€I0
HEJIOJIKY 3aCTOCOBYIOTb Pi3Hi IPMCTPOT a00 3MiHIOIOTH KOHCTPYKLO GyHKepa.

O06'emHi go3aTopu nopuiiiHoi aii

Jns 3xificHeHHs MOpUIfHOro 103yBaHHS BUKOPHCTOBYIOTH 0arato BapiaHTiB
KOHCTPYKLi# Jeskux jo3aropie OeszmepepBHOi Aii. MoXHA BHKOPHUCTOBYBATH
6apabaHHui1 no3aTop 3 MEpepBHUM oOepTaHHAM GapabaHy.

Auckosuii  dozamop (puc. 65.6) 3a TNPUHUMNOM [Oii  aAHAJIOrIYHUIA
0apabaHHOMy. Y AHCKY [, 10 0D€pTacThCs, pPO3MILlIEHi 3 NEBHUM KPOKOM MipHi
UMITIHAPH 2, B fAKi 3 OyHkepa 3 mocrynae marepial,
IO J03y€ThesA. BunmyckHui oTBip MipHMX LMniHApIBE B
30Hi JO3yBaHHA NEPEKPHTHIT HEPYXOMUM CTONOM 4. Y
B ' 30Hi PO3BAMTAKEHHS BUITYCKHMiE OTBip 3HAaXOOWUTHCA
= = Hal JIOTKOM J5, KyIOM IIOJaEcTbCcs BiaMipsHa Ho3a.

\’ﬁj MipHi unniHapu MoxyTe GyTH 3MIHHMMH IUIA 3MiHH
Puc. 6.5.6. Hopyitinuii duckosuii 06'eMy 103H.
003amop 3 MIDHUMYU YURIHOpAMU

ITupoko 3acTOCOBYETBCS 003amop KamepHOozo
muny (puc. 6.5.7), mo € moaudikauieto auckoBoro mpozatopa. Kamepa 6 3
MaTepianioM, SKHH NO03yeTbCH, NEPeMIlAeThCd Hal IOBEPXHEHD CTONY, B SKOMY

BCTaHOB/IEHA MAaTpHLi, 110 BMKOHye (yHKLilo MipHOoro uwmnmiHapa 8. OG'em mosu
BU3HAYAcTbCA  MOJIOKEHHAM  MYyaHCOHY 9,  ske

PETYJIIOETBCA TIO BHCOTI CrienlialbHUM MexaHizmoM. 1leit
BapiaHT AO3yBaHHA Moske OyTH 3aificHeHHi abo muAXoM
nepeMilieHHs KaMepH Hall MaTpHLEH, BCTAHOBICHOKO B
HEPYXOMOMY CTOJi (KPHMBOLIMNHA TaGieTkoBa MalllMHa),
ab0 UUIAXOM NeEpeMillleHHs CTOIy
pazom 3 MaTPHLEIO mig Puc. 6.5.7. [opyiiinuii
HEPYXOMOIO KaMepow (poTopHa do3amop xamepHozo mury
TabJieTKOBa MalIMHa).

Jlo3aTopH KaMepHOTO THIy LIHPOKO 3aCTOCOBYKOTHCS
B pisHMX dacyBanpHHX aBromarax. Ha puc. 6.5.8
TIpe/ICTaBICHa CXEMa KAMEPHOZ0 6AKYYMHO20 003amopa, AKi
IIXPOKO 3aCTOCOBYIOTHCSH B Pi3HUX (acyBaJbHUX aBTOMATax.
dacoBaHHil NPOAYKT 3aBaHTAXKYETHCA Y BOPOHKY IUIA
nopomiky /. Mimanku 2 i 3, mo obepraioThca BixnoeigHo
HaBKOJIO  BEPTHKWIbHOI i  TOPM3OHTANBHOI  oceil,
3a0e3neuyloTh  PiBHOMIDHMH  pO3MOJIT  NOPOWIKY B

Puc. 6.5.8. Cxema

KAMEPHO20 aKYYMHO20 - . .
dosamopa HaNOBHIOBAIBHIN kaMepi 4. Y poTopi 5, M0 3aMHKa€ HIDKHIO

4acTHHY HAMOBHIOBANILHOI KaMepH, PO3TAlIOBAaHO BIiCiM
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OTBOpiB-103yBaHb 6. 3 LEHTPY poTOpa B Ui OTBOPH BCTAHOB/EHI, Ha Pi3Ldi, no3yioui
NopuiHi 7, WO BHU3HAa4YawTh 00'eM HamoBHeHHA. O6'eM A03yl04Oro mpocTopy 3a
JIOTIOMOTOK0 IO3YIOYUX MOPIIHIB MOXKHA PEryTOBaTH.

Ha puc. 659 300paxeHo cXeMy Kaniepuozo oo3amopa  pomopHozo
asmomama 1A pacyBaHHs NOPOLIKIB y CKnoTapy. PoTop £03yI0M0r0 NpUCTPOIO Mae
y BEpXHiil 4acTUHi (raHelUsb 3 BOPOHKAMH UTA 3aCHIIAHHA MOPOLHKY Y ()NIaKOHH, O
pO3TaLIOBaH] B KOMipKaX 3ipOYkH, Aka 3aKpilUleHa B HWKHIA vacTuHi anapary. Jlid
I03yBaHHA, i QraHLeM poTopa, po3TallOBaHO KibLEBY Kamepy, 110 3aMOBHIOETCS
TIOPOLLUKOM i 00€PTAETHCA Pa3oM 3 POTOPOM.
Mix (¢naHuem poTtopa i KiJNBLEBOK
KaMmepoK BCTAHOBJICHHH €KCLIeHTPUYHO 110
poTOpa IUCK, AKHI CTBOPIOE MOCTiHHE AHO
kamepd 3 Ooky mogmadi ¢nakoHip i
3aBAHT@XKCHHA TOPOIUKY B KaMmepy i
KIMHOBY IMUIMHY Ha [MO3MUIAX N03yBaHHA.
Biacikanns [03 B KijbleBifi  kamepi
3IiCHIOETBCS neperopoikaMu-
BifciKauamy, 110 MepeMilllaloThCs pa3oM 3
POTOPOM, Ta poOIATh JONATKOBUH pyX Bropy
i Buuz. [lpomirom obopory BiaOyBacThCA

Puc. 6.5.9. Kameprum dozamop pomoprHozo OesnepepBHe  [O3yBaHHA  TMOPOIIKY Y
lﬂgfx;ﬁﬁg”mgaﬂf; :‘z‘i"_"‘p;‘f;p; ;. (nakonn, mwo 3HaxomATHCA B KOMipkax.
IHBRLTBLY; 6 - wo HanpasoTs; 7 - korwp; 8 - kapersa; 9~ J103a Ty IOETHCSA 3MIHOKO PIBHS [OPOILKY
winmsue; 10 - mucxk; 11,12, 13-3)6%1} koneca; 14 - sipouka B KiJ’ILl.lCBiﬁ KaMepi nosaropa.

JlosyBaHHs TOpOIIKY B TBepai kenaTHHOBI kamcylnu (puc. 6.5.10),
3MiACHIOEThCA B TPH cTamii. /lepua — HATIOBHEHHA KaMepy A03yBaHHA. Ha wift cranii
OTBOPY PO3MOAINBYOr0 JUCKY 3HAXOAATHCS Hal KaMepowr JO3YBaHHA. 3aBIAKH
UBOMY - NPOAYKT Moxe 3 OyHKepa
MOTPAMTH B 3aKPUTy WHOEPOM KaMepy

AO3yBaHHA. Y NPOMINCHOMY ROAONCEHH
(Opyza cmadis) 3MIACHIOETHCA BiACiKaHHA
o34, ToOTO KaMepa [03YyBaHHA BHM3Y
3QIMILACTHCA 3aKPUTOIO, ajle BiIIETHCS

Puc. 6.5.10. Cxema doyeanna nopowy 8 Bif Marepiany B OyHKepi pO3NOALTBYHUM
cancym. . nuckoM. Tpems cmadis — BAZaya HO3M.
a - HATOBHEHHS KAMEPH J03yBaHHs; 6 - npoMibkHe

TioNoMeREA, BicikarmA 03w, B - Bunaua noaw; | -wos  [IpH uBOMY kamepa IO3yBaHHA Bropi
HAmBKancysa; 2 - [o3yrouni muck; 3 - GyHkep, 4 - kamepa
HOGYBAHRS; S - Io3yIOuM LmGep; 6 - posminosuii mack,  3ATHIIAETHCA 3aKpUTORO, a  JOHCK

7 - Hmacidi potop J03yBAHHA MOBEPTAETECA TAKHM YHHOM,
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o0 OTBIp KaMepu J03yBaHHA PO3TALIOBYBABCA Hal HHXKHBOIO HATIBKAICYJIOKD, B
AKY Yepe3 BOPOHKY MOTPAIUIAE MOPOLIOK.

VY TexHili MOpuifiHOro J03yBaHHsS LIMPOKE 3aCTOCYBaHHS 3HAXOIATh LIHEKOBi
AozaTtopn. BoHM MaoTh pam nepesas: noza BiOMIpPIOETBCS IUHEKOBHM [103aTOPOM
Oe3nocepenHbo 3 OyHKepa, IO BHKIIOYAE B TEXHOJOTIYHMX LMKJIAX (acyBaHHA
OMepalil0 HAMOBHEHHA MipHOr0 CTakaHa 1 HOpPMalizauilo 003u (PO3BAHTAKEHHS
MipHOro cTakaHy MOXKHA YMOBHO BB)KaTH Olepalli€lo, aHalOriyHO A0 omepalil Buaauyi

Puc.6.5.11. IIpocma cxema
UHEKDBO20 003aMOopa
nopytia10l Off

|
I |
[

Puc. 6.5.12. [lozysanns
JNIKAPCLKUX ROPOUIKIB Y
draxonu 3a donomozoro
wHexo8020 dozamopa

JI03H IIIHEKOBUM JI03aTOPOM ).

Ha puc. 6.5.11 noka3aHO cxeMy Takoro mnpocToro
posaropa. Ha BigMiHy Big IIHeKkoBOro mosaropa
6esnepepBHOI Aii, 103yrouuii mHEeK / B AAHOMY A03aTopi
pO3TALIOBAHO BepTHKaNbHO. bByHkep 2, y BuDani
BOPOHKH, BCTAHOBJIOETBCH Haj IHEKOM. Marepian, mio
JI03y€Thes, 3 OYHKepa 3aXOIUTIOETBCA PYXOMHM LIHEKOM i
nocrymnae B kamepy 3. B ocHOBI poboTH [o3aTopa JIekHTh
OPUHLMN  ofep)kaHHS HeoOXimHoro of'emy cHIKoOro
Marepiany Ha BHXOIi 3 KaMepH B 3aneKHOCTI Bif YHcna
00epTiB IIHEKY.

CxeMa Jo3aropa UIi [JO3YBaHHA JIKApCHKUX
NOpOWKiB y ¢JakoHH 3a AOMOMOrOI0 IIHEKOBOrO
Jo3aTopa HaBeJeHa Ha puc. 6.5.12. dacosanuit
MIOPOLIOK 3aBAaHTaXKyOTh B OyHkep /. Jlani Horo piBeHb,
3a JIONOMOTOI0 PEryiaTopa, MiATPUMYETLCS B HIDKHiM
YaCTHHI arapaTty B 3aBaHTAKYBATbHIA BOPOHLI 2, Kyxu
BiH MOJAETbCA HAMPABIAIOUOW MILIAIKOI 3 yepe3
JpocenbHHil K1anaH 4. [Tpouec no3yBaHHs 30iHCHIOETBCA
BEPTHKAIBHUM J03yHouMM MIHEKoM J. [lpu unpomy
npenapar MOBOPOTOM JIO3YIOYOTO ILHEKA BUXOIMThL 3
KOHiYHOI 3aBaHTaXyBaJbHOI BOPOHKH B MiATOTOBJICHMI
¢nakoH 6. HeoOximHe peryioBaHHS BeMYHMHU JO3N
3[iCHIOETBCA 3MiHOKO KyTa NOBOPOTY LIHEKA.

Hozamop wnexosuii ona awmubiomuxie (puc.
6.5.13) npu3HaueHo mna $hacyBaHHA HEBEJIMKUX MOPLii

MIOPOIIKONOAIGHUX BaXKKOCHITYYHX aHTHOIOTHKIB (MeHilwiH, 6iuwnin-3, -5 i 1. m.) y
ckiaHi ¢nakoHH. Meron opMyBaHHA JO3M — BaroBui TeHzoMmerpuunuii. Jlerani i
BY3JIM [103aT0pa, IO KOHTAKTYIOTh 3 MaTepiajlaMu, 3aXHCHI JeTani KoxyXa NpHBOAY,
HyJIbT YNpPaBJliHHA i paMa J03aTopa BHTOTOBJIEHI 3 HepKaBito4oi cranmi. B kpuuii
no3aTtopa nepeabayeHo BiKHO MUl 3aBaHTaKEHHS MaTepiany, 3abe3nedyeHe Mpo3opoIo
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3arywkor, i BeHTWIAUiMHWHA  matpyOok 3
GiIBTPYBIBHOK ~ HACAOKOKW  Ta  MOXJIMBICTIO
mia'eqHaHHs BUTHKHOT BeHTWALIT. byHkep no3aropa
i J103y104Mil LWIHEK JIETKO 3HIMAIOTBCA IUIA 3PYYHOCTI
MHTT#, OYHMCTKM 1 crepuiizauii. Jlozatop Moxe
eKCIUlyaTyBaTUCS B YHMCTUX 1  CTEPWJIBHHX
npuMminieHHsX. BuHATKOBa cdepa 3acTOCYBaHH:
J@aHoro J03aTopa € OJHOYACHO i ioro mpesaroo i
Henonikom. Jlozarop nyxke edekTHBHO dacye
NOPOLUKOMOAIOHI ~ MPOAYKTH,  MPAKTHYHO  HE

CTBOPIOKOYHM [IHJIy, 4YOrO He poONATh BaroBuit abo
00'eMHUI J103aTop, aie HEZIOLJIBHO
BUKOPUCTOBYBaTH MOro  Juii  iHIUMX  CHIIKMX
MPOAYKTIiB, OCOOMMBO M7 BaKKOCHUIYYHX. Takok mNpobieMor MOXyTb OyTH
MacC/ISSHUCTI MPOAYKTH, 3[0aTHI HAJIMMATH Ha ILIHEK Ta iHII Jerani Jo3atopa.
Jlo#aTKOBO /10 HEAOJIKIB IIHEKOBOTO [03aTOpa MOXKHA BiJHECTH BMCOKY LiHY, 11O
nepeBHIlye€ UiHy O00'€eMHOro fosaropa Oinbll HiK B 2 pasW, i CKIagHICTh
BUTOTOBJICHHS IIHEKA.

Puc.6.5.13. Jlozamop
UHEKO8ULL 01151 AHMUBIOMUKIB

B asmomami ons ¢hacyeanns cyxux nopowikié 6 amnynu NO3yIOUWH TIPHCTpii €
CHCTEMOIO 3 TPHOX LIHEKIB, IO MOJAIOTh MOPOLIOK OZHOYACHO B TPH aMITyJH (pHC.
6.5.14). TlpucTpiii ckiamaeTbcs 3 Koprycy / 3 TpbOMa rojikaMH 2, BCEpEAMHi SKOro

. BCTAaHOBJIEHI IIHeKH 3. VY 30HI 3aBaHTaXeHHA Ha
KOXEH LIHEK KOHLEHTPHYHO BCTAHOBJIEHa Cripaib 4
IUTsL TIPUMYCOBOI TOJa4i MOPOLIKY B MiXXBHUTKOBHH
npoctip mHeky. Cripaib OJHHM KiHLIEM >KOPCTKO
3aKpiruieHa o JHa Baly [Heka. Ha BuXimHOMy KiHLi
Baly BCTaHOBJIEHa HamiBMy(pTa 7, Nanbli AKOI

3YITUISFOTBCS 3 PYXOMHUM €JIEMEHTOM

Puc. 6.5.14. JJozamop, wyo e
nanosioe nopouxamu amnynu ¢ SEKTPOMArHITHOI My¢TH. ByHKkep uis Mopomwky 6 €
aemomami 3058 €MKICTIO, 00J1aTHaHOKO MiLLIAIKOIO 5 3

FOPH3OHTAILHOK BicClo obepraHHsi. Tpu BHXimHMX maTpyOka OyHkepa cCroyueHi
3araibHUM (pr1aHIeM, IKUM OyHKep KpIilUThCs 10 KOPITyCy I03Y04O0ro NpHcTporo. Jlanui
NPUCTPIiM 3aKpIIUTIOETECA Ha KapeTwi &, 10 3MAifCHIOE 3BOPOTHBO-TIOCTYNATLHUI PyX
napaie/bHO OCAM aminyJl. Pery/oBaHHA BEJIMUMHU JI03H 3IIHCHIOETHCA 3MIHOK YMCrIa
00epTiB, IO HATAIOTECS HO3YFOYUM LIHEKaM.
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3pYUHICTb ‘B €KCIUTyaTallil, PeMOHTi, MOHTaxi i pO3OMpaHHi; TEXHONOTiYHICTL Y
BUTOTOBJIEHH1);

— TpaHCTOpTabenbHICTh (MOMUTHBICTE MEPeMilllyBaTH AK Yy MEXAX LEXY, TaK iB
Mexax MiAMpPHeEMCTBA);

— yHipikanisa (MOXIHMBICTE BHKOPHCTAHHA 15 TTOAIGHUX NpoLeciB).

Ilin 4ac MPOeKTYBaHHA anapaTa, o6 3MEHIWMTH HOro Macy, BUKOPHCTOBYIOTH
TaKy (opMy, NpH AKill BiiHomeHHs 6iunoi MoBepXHi anapara 10 #oro 00'emy 6yJio 6
MinimManbhuM. HaiiMeHIIe BiHOMEHHS NOBEPXHi 10 06'eMy MaloTh anapaTH KyJboBi,
sKi BUKOPHUCTOBYIOTLCS y MPOLIECi CTBOPEHHsS CXOBMIL 1A piduH. Y MPOEKTY BaHHI
anapaTiB UMIiHZPUYHOT (GOPMH 3 KPMIIKOK i TUIOCKHM [HOM 3a3Ha4cHa ymosa
36epiracThcs npu  cniBgigsowenni H:D = 2 (H - Bucora, D — niamerp).
BUroTOBeHHs OKPEMHX fneTaneit i By3liB 3 MaTepianiB BHCOKOI MILHOCTI TaKoX
3MEHILYE Macy anapara.

Excrnayamayiiini gumoau -

Anapar CTBOPIOETBCA /Ul MPOBEIEHHA BH3HAYEHOTO TEXHOJOIIYHOTO MPOUECY,
{10 BUMAara€ HEBHHX YMOB. TakMMH yMOBaMH €: TEMIeEpaTypa i THCK, NMPH AKUX
3AIHiCHIOEThCA TIPOLEC; LIBHAKICTL PyXy i B3aEMHUM
KOHTAKT TOTOKiB, MeEXaHiudi, TeryoBi Ta imumi ﬂm;
pruuBH. TaK, NpH BapiHHI Xosocacy, 110 MiCTHTh. = 1
YKOp i IEKTHHOBI PEYOBHHH, MOKYTh YTBOPIOBATHCA
ocagd Ha TOBEpPXHi 06irpiBy i HakomMYyBarucs §‘|‘
MPOAYKTH Kapamesizallii, 0 BIUIMBAIOTE Ha MPOLEC
TernooOMidy, TOMY paliOHaJlbHO  3aCTOCYBaHHA

KasaHa, mpuBezeHoro Ha puc.l. Kasan Mae 3 2
. ~ Kosdencamn 11 podyim
WWIHApMYHUE kopryc I, cdepuune aHUIE . 2, —
obajHAHE MNApOBOKD COPOYKOW 3 i  AKIPHOW Puic. 1. XonocacopapHu kasaH:
. . . . 1 - kopnyc; 2 — auuine; 3 — naposa
Milankow 4.  Mimaika CcOpHda€ PIBHOMIDHOMY copouxa; 4 - Mianka

oGirpisy xonmocacy, a Takok 3amnobirae OCaKeHHIO i Kapamenizauii mykpy.
KOHCTpYKUis Takoro amapaTy HAO3BOJIE CTBOPHTH ONTUMAIBHI YMOBH ]I
NpOTiKaHHA MPOLECY, TOAI AK iHIi THNHM anapaTis (HanpUKIan, unningpnyHa dopma
KazaHa 3 IUTIOCKMM [IHHILEM, JIOMATEROK MIllankowlo i 3MiHOBMKOM IS Mapw) He
3abe3neunnid 6 3a3HaYEHNX YMOB.

TONIOBHOIO XapaKTEepPHCTHKOIO anapata € Horo MpoJxyKTHBHICTb, TOGTO KUTBKICTD
OTPHMAHOT0 FOTOBOTO MPOAYKTY 33 OJHHHLIO Yacy.

Bifbli  JOCTOBIpHO XapakTepH3ye KOHCTPYKUilO anapatry NIPOAYKTHBHICTB,
BinHecena 10 1 M’ MOBepXHi, HANpPUKJIAA: HANPYXKEHICTh BHMApHMX afapatis —
KiJIbKiCTH BOIM, BHMApEHOi 3a 1 rox. i BinHecena 1o 1 M’ HOTO TIOBEpXHi.
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Barosi 103aTopu 0e3nepepBHOI Ail

ApromaruuHi BaroBi Oe3nepepBHi  103aTOpU MpHU3HA4YeHi 1A  BaroBOro
ABTOMATMYHOTO JO3YBAaHHA MacM MaTepialy 3a ONHHHMILIK 4acy, 3abe3neuyrodu
HeoOXiHY TPOXYKTHMBHICTH — MacoBy BHTpaty. HeoOXimHa TOUHICTH [HO3yBaHHs
NiATPHMYETHCA B TAKMX JA033aTOPaX aBTOMATHUYHO.

ApTOoMaTHYHe Ge3repepBHe BaroBe JO3yBaHHs CHITKMX MaTepialliB 3MiHCHIOETECH B
OCHOBHOMY JJBOMA TUIIAMM R03aTOPiB: OYHKEPHHMH i CTPIYKOBUMM.

bynkepni 0ozamopu 6e3nepeprHOT Hii IPYHTYIOTBCS Ha BUMIPIOBaHHI 4y TJIMBHMH

efieMeHTaMH 2 i JaryukoM 4acy 4 (puc. 6.5.15) 3minu
BHTPATH Martepiany 5 3 XKMBIIBHHKA B Yaci Ta iHTerpauii
foro iHTerparopoM 3 no Mipi 3aBaHTakKeHHA abo
BUIIOpO>KHEHH: OyHkepa /. CucTeMa aBTOMaTHKH LbOro
.3 Jo3aropa  3a0e3nmedyye  pEryJIlOBaHHA  BHTpPAaTH
JKMBWIBHHKA NpOMOpLiiiHO 3MiHI MacH Martepiaiy B
OyHkepi.
Jlozaropy AaHOrO MOpPHHLMITY [il MawoTh TOM
Puc. 6.5.15. Bynxepnuii Hedonik, 10 B Tpolieci ix poOoTH BaroBuil OyHKep He
6azoeuti dozamop TIOBHHEH 3aloBHIOBaTHCA. ToMy BOHWM NMPHAATHI B THX
be3snepepenoi Oii TEXHOJIOTTYHHX TpoLecaX BUPOOHHULITBA, I¢ € NEPEpEH,
HeoOXiHi 114 NOTOBHEHHA BMTPaveHHX MarepianiB, abo0 TaM, Oe NOMYCKAEThCA
BHUMKHEHHS CHCTEMH DEryJIIOBaHHS Y MOMEHT
3aBaHTaxeHHA OyHKkepy. 3acTOCYBaHHA JBOX
TaKHX JIO3aTOPiB 3 NOCIITOBHOK 1X pOOOTOK
yCyBa€ Lielt HENOJTIK.

HalfOiibll  MOLIMPEeHHMH  BArOBHMH
Jo3aropamu Ge3nepepBHOi niil € cmpiuxosi
do3amopu (puc. 6.5.16.). BoHn npusHaveHi s
TIEPETBOPEHHA of'emMHoi  Butpath = —  Puc 6516 Cmpivosuii eacoeuit dosamop
NPONYKTMBHOCTI MOTOKYy MaTtepianry 5, IO Gesnepeperol ot
TIOCTYNAE 3 XKUBHIBHHKA, 32 JOTIOMOTOI0 YyTIIMBOIO EIEMEHTY 2 ¥ BAarOBe 3aBaHTAKEHHs
martepiany Ha TpaHcroprep /, BHMIPIOBaHHS HIBUAKOCTI HOro pyxy 3a IOIOMOIOIO
JATYMKa 4 WBUIKOCTI CTPIUKH.

Barosi no3aTopu nopuifinoi aii
Baroei gosaropu nopuifinoi nii moknukaHi 3a6e3meyuTH piBHOMIpHE,
pEry/lbOBaHE HABAaHTAKEHHA MpPHHAMANbHOrO OYHKEpY CHIKHM MaTepiajioM, o
JI03Y€ThCA, BIANOBIMHO N0 BCTAHOBJICHOrO VIS HHUX UMKIY i HEOOXiZHOI TOYHOCTI.
OCHOBHMMH NepeBaraMM LIMX HO03aTOPIB € MPOCTOTa KOHCTPYKLIl i BUCOKA TOYHICTD
no3yBaHHs (1o 0,1%).
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Puc. 6.5.17. Bazoei
0o3amopu nopyitinoi Oii

Oco0OnMBiCTh AaBTOMATHYHHMX BaroBUX 103aTOpIB
nopuiiHoi 1ii (puc. 6.5.17) nonsrae B TOMY, 110 B HUX
CTaTUYHA 3a/laya 3BaKyBaHHA, 0a3yeTbCs Ha piBHOBa3i
BaKeJii i TOpIBHAHHA. Macu  Martepiany, KU
3BAXKYETBCS, 3 ONMHULIMU MACH, 110 BeAe A0 CKIagHOro
JIMHaMIi4YHOTO 3aBJIaHHA 3MiHH MacH CHUIIKOIO Matepiary
B MPOLIECI 3BAXKYBAHHS.

[IIBHOKICT 3MiHM Macu B 103aTOpax AaHOTO THUITY
3HaYHaA i BU3HAYAETBCA BEJIMYMHOK MAcCH 3BaXKYBaHOI
nopuii (Z03M) i 4YacoM LUKIY 3BaXKyBaHHS —  4acoM
3aBaHTAXKEHHA i PO3BaHTaXKEHHS OyHKepa Ans mpuiiomy
BaHTaXa. ;

Cxema  pobOOTH = aBTOMaTHYHOTO  BaroBOro
Jo3aTopa MOpUilHOI nii mMokasawa Ha puc. 6.5.18.
JlozaTop cCKIamaeTecs 3 no/BiiHOro piBHOILIEYOTO

KOpOMHUCIa /, O CIHMPAETBCS CBOIMH JBOMA OMOPHMMH MPH3MaMH Ha MOMYLIKH,
3aKpin/ieHi Ha KpOHIITeiHaX craHMHM. Ha mpusmax JiBoro mieya KopoMucia
miaBilIeHHii THpeTpUMay, a Ha MpU3Max MpaBoro rjieda — OyHkep.

ITonoocenns I (puc. 6.5.18, a). Iligeicka &, npyxuHa 7 i Baxeni 2, 4, 6 i 11
3HAXOAATHCS B KPailHBOMY BEPXHBOMY IIOJIOXKEHHI, 3aciliHKa 5 MOBHICTIO BiAKpHTA,
rUpeTpyMay JIOKUTh Ha onopax. [1pu npoMy Ha Touky b kynauka OyHkepa nie cyma
CHJI THCKY 3aC/iHKM 5 3 mingBickoro 8 i BaxeniB 6, 4, 2 i //. B Toii MOMEHT, KOJIn
4epe3 BIYCKHHI MEPETHH BOPOHKH B OYHKEP MOYMHAE MOCTYNATH NPOAYKT, HA TOUKY
A kopomuciia / TIOYHHAE OiATH CHJIa, siKa Oe3repepBHO 301IbIIYEThCA i CKIIANAEThCA 3
Bark NPOAYKTY i CHJIM THCKY CTPYMEHs MPOAYKTY, 10 6e3nepepBHO 3MEHIYEThCH.

Puc. 6.5.18. Cxema pobomu dozamopa onsi cymapHo2o o6niky mamepianie 3 OHom OyHkepa, o

8IOKpUBAEMbCA:

a — MPH OCHOBHOMY TOTOLI MaTepiany; 6 — Npu NOCHNAHHI; B — NPH PiBHOBa3i; I — po3BaHTaXeHHs Oynkepa

(A — Touka kopomucia; b — Touka kynauka; I' — naneup 3acninku; K — 6onr; JI — ponuk;

1 — naneup CIrycKOBOro BaX<esns)
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flpn upOMy 3acillHKa ) MOYHHAE MOCTYMOBO 3aKPHBATHCS, OYyHKEp OITyCKaeThCs,
migBicka & 3 NPY>KHHOKO TAKOXK OITY CKAEThCS.

[Tonoxcennn Il (puc. 6.5.18, 6). [Tpu noganbumomy 36iTbLIEHH] Bard NpOOyKTY,
IIO HACHMAEThCsH, Baxkeni 4,6,2,/] npoooBXKylOTh OMycKaTHCA OO TUX Mip, MOKH
poynk JI Baxensa 2 He cTaHe Ha najeub /1 CIyCKOBOro Baxend. Y LeH MOMEHT
cucTeMa BaxkeNns MepecTac NiATH Ha KOPOMHCIO Bar. BarompuiiManbHe mnnede
KOPOMHC/Ia Bar I[PONORXKYE OIyCKaTUCH BHHM3, a 3aciliika 35, 3akpBarouducH,
ynperbes CBOIM MaibleM /'y PErymoBajbHHI TBHHT NPaBOr0 TOPH3OHTAIBHOTO
BakeNd 6 i mepectaHe YMHHUTH TUCK Ha Kopomucio 1 Bar. B ueii yac pewra Beix
JIAHOK MEXaHi3My 3aJIMIIAEThC B MOMEPeAHBOMY MOJIOKEHH], OCKINbKY naneus [7
MyCKOBOIo BaXKeNs HE A€ pyxaTucs Bciff chcTeMi BaxeniB 2, 4, 6, /1. Tlpu ubomy
miaBicka 8 3 MPYXHHOK 7 MepecTac NiATH Ha OyHKep Bar, OCKUIbKM MiXK IUTAHTOH i
KyJaukoMm 5 GyHKkepa YTBOPIOEThCA 3a30p. Barn nepeiiIy T Ha TOCHITAHHA.

onoxcenns I (puc. 6.5.18, ). TTo Mmipi HabGnwKeHHs MacH MOPLIT 10 3aJaHol,
OyHKep NPOLOBKYE OMYyCKATUCA, i Mmicid i ZoCATHEHHA, — 6onToM K, 3aKpiIUICHUM Ha
OyHKkepi, HaTHCKae Ha TpaBe IUTEYe CIyCKOBOTO BaXeNs, MOBEpTalodM Horo 3a
FOAMHHUKOBOIO CTpifNko0. BHacnizok Lbporo ponuk JI 3BiNBHAETbCH i CHCTEMa
BaXesliB 6, 4, 2, /] nix piero BnacHol Bard Bnaae BHH3. [IpaBuii 6 i jiBHit 4 Baxesi
NIpH LIBOMY 3aiiMyTh FOPH3OHTAJIBHE MOJOXKEHHA. 3aciiHKa 5 MOBHICTIO 3aKPHETHCA,
nonepeyHuit Baxinb /I, 3B'A3aHMI I1IApHIPHO 3 BEPTUKAILHUM BakeneM 2,
obepHeTbCA MPOTH FOAMHHUKOROI CTPiNIKM i CBOIM MpaBUM KiHIEM, BIAPHBINH MO
CTPHXHIO 9 KOJliHa 3aTBOpY, WiHIMe HOro, 3BITPHUBLIM THM CaMHM JHO OyHKepa,
siKe Mg Ai€F0 MacH MaTepiany BiIKPUETHCH, i OYHKep LIBUAKO BHITOPOXXHHTHCA.

ITonoswcennn IV (puc. 6.5.18, 2). Y MOMEHT BHIIOPO)KHEHHA OyHKepa
KOpoMHCNO [ Mi[ Hi€lo THpeTpHMava 3 THpAMH oOepHeThcA MPOTH FOAWHHUKOBOL
CTPiNIKH, TOMY OyHKeEp Pi3KO MiJie Bropy, CTUCKalOUH MpU LLOMY NPY)KUHY 7 MiABICKU
8, wo WapHipHO 3B'A3aHa i3 3aciiHKOO 5. 3aciiHKa y Leil MOMEHT 3alMLIacThCA
3aKPUTOK), OCKIIbKM cHCTeMa BaxeniB 6, 4, 2, /] 3HaXoOMTECA B KpadHLOMY
HIDKHBOMY nosioxkeHHi. ITicins Toro, Ak aHuine OyHKepa miJ Hi€K0 TPOTHBArd
3aKpHETBCA, CTPIKEHb 9 3aTBOPY yNapUTh MO Baxkemo //, BUBOAAYH TUM CAMHM
cucTeMy BaxeniB 6, 4, 2, Il 3 MepTBOro MONOXKEHHA. ABTOMATHYHHI MeEXaHi3M
TIOBEPTAETEC B IOYATKOBE MOJOXKEHHA, BiANOBIAHO A0 MOYATKy LUMKIY poboTH
J103aTopa; 3aciliHka 5 npH UbOMY MiJ Ji€I0 MPYKUHH 7 MOBHICTIO BiOXPHETHCA.
CriyckoBWit Baxiip mia Oi€r0 CBO€T Bax4oi NiBOT 4YacTHHH OOEpHETBCA MpPOTH
TOXMHHHKOBOT CTPiJIKH i 3aifMe CBOE MOYATKOBE MONOKEHHA. [IoUHeTHCA HOBHMIA LHKJT
po6OTH Bar.
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Hioowcuenrwsaui meepoux mamepianie

ITioxcuenoeauamy Ha3UBAKOTH TIPUCTPOI JUIA PIBHOMIpHOT i peryiaboBaHoi
noja4i CMMy4YHMX IUTYYHUX MarepiajiB y pi3Hi MallMHM | anapaTl — MJIMHH,
3MillyBayi, Cyliapku, peakTopH, medi Ta iH. JXMBMIBHMKM noJatrOTh MaTepian 3
OyHkepis Oe3nocepefHb0 B anapaTH abo Ha TPaHCIIOPTEPH, IUO MNEPEMilatoTh
Matepian 0 MPUAOMHMUX NPHCTPOIB anapaTiB. JXHBMIBHUKHM MiAPO3IIIAIOTECA HA
NiKMBITIOBaYi: 6e3MepepBHOro Ta KOIHMBAIBLHOTO PyXy, 00epToBi.

3a3Buuail BCi Ui MpHCTpoi MalOTh PYyXOMi YacCTHHM i € MexaHi3MaMu, HIO
NPHBOAATLCA B PYX Bil PO3NOAUIBHUX BaliB OCHOBHHMX MAallMH abo Bil OKpeMMX
JBUTYHIB.

VY 3araipHOMY BHNAIKy >XHBWIBHUKH CKJIaJIalOTBCA 3 €MHOCTI (OyHkepH),
3aXBaTHO-OPIEHTYIOYHX TPMCTPOIB, HAKOMMYYBaYa, Bi/Cikaua, TPAHCHOPTYKOUOTO
NpPUCTPOIO. €MHICTb CIYXUTb JAJIS CTBOPEHHS
3anacy BupoGiB. B 3amexHocti Bilm cnocody
30cepemKeHHs BUPOGIB B €MHOCTI MONINAIOTH Ha
Mara3uHHi i OyHKepHi )KHBUIIBHHKH.

Maczazunne >KUBNEHHS TOJIATac B TOMY, LIO
3arOTOBKH = BKJIAJAIOTBCA B MarasdHu BpY4HY
nowTyyHo abo MOpUisiMH B OOHH psax abo Kijbka
pagie (3 npoMikkaMH aGo IIiNBHO) B LIIKOM
Opi€HTOBAaHOMY TOJIOXKEHHI, a BiAcikayi — Mo 4ep3i,
i3 3a7aHMM TAKTOM, MepefaroTh IX B MAIIHHY Ha
06pobKy. MarazuHu MOXyTh OYyTH Ppi3HHUMH
€MHOCTAMH i TpaHcropTepamMu (CTPiYKOBi, POTOPHi
abo Tumy JIOTKiB Ta kono6iB). Biacikaui
BUKOHYIOTH  GYHKUIl BiHiTeHHd  OAMHHUYHHX

ssamne: ob ‘cxamis: o0'ekTiB  Big JHIIOT MacH, 3aXOIleHHA 11X i

2 - MarzsuHHe; 6 - GyHKepHe HKURTCHHS, TPAHCTIOPTYBAHHS 3 Maras1Ha 10 Mo3HiliA OCHOBHOT

o6pobku. B meskux Bumaikax notpeba y BHKOHaHHI Tiei abo iHmoi ¢yskuil

BiAmagae, B IHIIMX BHMAAKaX BHHHKAE HeOOXiAHICTL B oONepauifiX KOHTPOJIO,
nepeopieHTallil, paxyHKy, OJI0KyBaHHS i T. II.

BynkepHe KMBIEHHA BIADI3HAETBCA THM, WO €MKIiCTh 3amOBHIOETBCA
-3arOTOBKAMH B HacHN. BOHH pO3TAalIOBYIOTHCA TaM XaoTHYHO, ajle MOJaloTbCs B
MalidHy [OWITYYHO, YacTKOBO ab0 TOBHICTIO OpPIi€HTOBAHUMHU B MOTpiGHOMY
TIOTIOKEHH], K 3 Marasudie. ByHkepHi >xuBnsui npucTpoi pisHoMaHiTHOT Gopmu i3
3aXBaTHO-OPIEHTYIOUHMH OpraHaMH IIMPOKO BHKOPHCTOBYIOTBCA B MAIIWHAX-

agToMarax (apMaueBTHYHMX BHUPOOHUITB, NPH3HAYEHUX VIS BUIOTOBIECHHS
WITY4HUX BUPOOIB.

Puc. 6.5.19. Xusurvnuxu ona

168




image170.png
CMHICTE OYHKEpa MOKe OyTH 3HauHO OIIBLIOK 3a €MHiCTb MarasuHa. Lle
03Hayae, WO 3aBAHTAXCHHA OyHKepa MOXHA NPOBOAMTH pijlue i UWM MiABUUINTH
CTyTiHE 6€3MepepBHOCTI i aBTOMaTH3aLii po6OTH OCHOBHOI TEXHONONiYHOT MALIHHH
abo ninii B uinomy. ToMy GyHKepHe KHBJIEHHS € NPUHUHMIOBO MPOTPECHBHILIMM Y
MOPIBHAHHI 3 MarasMHHHM, XOYa i CKIAAHILIKM, OCKUTLKM BKMIOYac cneuudiuni
onepanii OpieHTYBaHHS 3aroTOBOK.

Ha puc. 6.5.19, a npuBeneHa cxeMa MarasMHHOrO >KHMBJIEHHS 3 EMHICTIO /,
POMiXKHHM TPAHCHOPTEPOM (k01060M) 2 | 0AAI0OYHUM MPUCTPOEM 3.

Ha puc. 6.5.19, 6 npeacrapiena cxema GyHKepHOTO >kuBJjieHHA. Y GyHkepi 2
HACHMAKOTECA KYTNOKW IUTY4YHi 3aroToBkM. Opi€HTYIOuMii i 3axBaTHMH opraH 3,
MiAHIMAKOUKCh, BiIOMPaE NPaBHIBHO OPIEHTOBAHI 3ar0TOBKH; KOHTPONLHHI opraH /
CKHIA€ BUNANKOBO TIOAAHI, HENPAaBUIILHO OPIEHTOBAHI 3aroTOBKH. XKonob 5 ciryuTh
HakoNu4yBaueM-TpaHcnoprepoM. [lomatounit npuctpifi 4 mnowWTyYyHO MOAAE
3arOTOBKHM Ha poboui no3uuii.

MarasvHHe XMBJIEHHS MAUIMH-ABTOMATiB | aBTOMATHYHHMX JiHil wUIHpOKO
BUKOPHCTOBYETECA B aMiyJbHOMY BHPOOHHUTBI. Y Marasuws aMmyim Opi€HTOBAaHO
3aBAHTAKYIOTh 3 MPOMDKHOI TpaHCHOpTHOI Tapu. [lis mowmTyunoi a6o rpynoBoi
BHA4i aMIlyn Ha TPaHCMOPTHI 3aco6M 3acTOCOBYKOTH pi3Hi cnoco6u. Hait6inem
NOIUMPEHHM € CIOCi0 BHHECEHHA aMmmys 3a
JOTIOMOTOI0 MepeMillieHHs peliku abo poTtopa,
OCHamEeHMX KoMmipkamu (puc. 6.520). Tlpwu
nepeMillieHH] peliki abo poTtopa 2 MiJi MarazuHoM
I BiBHI KOMIPKH 3aNOBHIOIOTBCA aMITylaMH 3 3
Mara3uHa i NOAAIBLIHM PYXOM MEpPEHOCATHCH 10
micus mnpusHadeHHs. lleit cnoci6 moxe 6yTH
Puc. 6.5.20. }Kumb”ux Ongawmyns ~ BUKODHCTAHMH, Ak Juis GesrepepBHOi mojadi

DYXOMUM POMOpOM 3 KOMIpKamul aMIIyJI, TaK i A1 BUOadi 00 OAHii abo rpynamy i3
3a/1aHOI0 TIPOAYKTHBHICTIO. Hedonixom cnocoby €

TpuBale nepeSyBaHHs amiTyJl, IO TPYTHCS, B MarasuHi, a nepeeaza NojATac B HOTo
YHiBEPCAIBHOCTI Ta CTBOPEHHI YMOB, 110

3amobiraloTh yTBOpPEHHIO Gpaky.

JpyruM cnoco6oM Buoadi aMImys €
mnbepHuit (puc. 6.5.21). B HLOMY HuKHS
YaCTHHA MarasuHa / BUKOHYETHCH 3 JHOM,
fIKE Ma€ Npopizu (PO3MNoAiNbHA pelliTKa 4)
g npoxony ammyn 3. Ilim  gHom

PO3MIILYIOTECS PyXOMi Ipatd (wmbep S5), ) \E/\/\/\/\/_(
IO COUpalTbci Ha Ipyre AHO 3

npopizamu  (OOMeXyBanbHi  1PatH  6),  Puc. 6.5.21. [Llubepruii scusunsrux ons amnyn
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3CYHYTHMM Ha [IOJJOBHHY BETMYMHM KPOKY linbepa. [lpv nepemiuleHHi pyxomoi
IpaTkKi amIynd 3amajaloTh B TNpopisd 1 Hpu. IX CyMilueHHi 3 npopizamu B
ofMesKyBanbHHX [paTKax BUMAAAIOTh Ha TpaHcnopTep 7. Jlo edonikie UBOTO crocoby:
CHiJl BiHECTH HEOOXiOHICTb BCTAHOBIIEHHS B Mara3uHi 3pyLlyBaviB 2 aMmyJl. :
-Iupoko MOWMpPEHUM € Ccrnioci6:

*BUAAY - aMImyn 3a  [ONOMOro

/ MOBOPOTHHX BANMKIiB 3 KOMipkamu (pHc.
6.5.22). [Jlns 3anagaHHA aMnyJj, o
: 3HaXoOATHCA B MarasuHi /, MOBOPOTHI
s ’ B&JIMKH 3 PO3BEPTAIOTLCA KOMipKaMH Y
6ix Marasuna. [loriMm Bammkam 3

N

Puc. 6.5.22. [Tpucmpii ona euoaui amnyn . .
3a OONOMO20K) HOBOPOMHUX BATUKIE 3 HaJacTbCd NCKIILBKA KOIUBAIBHHX PYXIB-

Komipkamu AJISL TapaHTOBAHOTO MOfIaaHHA amIiyJl B
KOMIipKH, miciag yoro mnoBopotoM Ha 180° amnynu
BUHOCATBCA 3 MarasiHa i M[OTpalUIIOTE  Ha
TpaHcrioprep 7. IIpHBOAOM TIOBOPOTHHX BalUKIB
CIYXKHUTH KOIMip 6 i peiika 4 3 PONUKOM 5 Ha KiHUI.
Mi NOBOPOTHHMH BANMKAMH 3 BCTaHOBJIEH] BaJIMKH-

3pywysadi 2. OnucaHuii croci® He Mae HegonikiB
MONEpeaHiX METOIB.
B papi aBTOoMaTiB  3HAHIIOB 3acTOCYBaHHA

e |
. . Puc. 6.5.23. lpucmpiit ona sudavi
croci6 Bumawi ammyn 3a donomozoro npucocok. Ha  aunyn 3a donomozore npucocox

puc. 6.5.23 npuBeleHa cXeMa Takoi BHIA4i aMmyll.
[Monasau 4, 10 Hece Ha co0i M'KYy NPHCOCKY 3, fKa 3’€HaHA 3 BaKyyMOM, npu pyci
BHH3 3aXOIUTIOE ammysty 2 3 MarasuHa /. PyxoM Bropy nopaBay BUTATYE aMmIyjy 3
' Mara3svHa i MOBOPOTOM IIEPEHOCUTh
ii Ha TpaHcmoprep 5. [licma
CTpaBJIIOBAaHHA BAaKyyMy ammyna
3BIBHIOETECA.  3aCTOCOBYIOTHCS
TIPHCOCKM SK JUIS NOJadi amIy,
TaK i-1U1 Opi€HTauil B POCTOPi.
Jna rpymyBaHHA YMaKOBOK i
BHOa4i X Ha  TpaHCHoOpTep
NpH3HAYEHU I MarasuHHUH
KUBWIBHHUK, TOKa3aHMH Ha puC.

Puc. 6.5.24. Macazunnuii sicusunbHux ona .
ZDYNYBAHHA YNAKOBOK | U0ayi ix Ha mpancnopmep 6.5.24. MexaHi3M IpaLioe€ TaKuM

ypHOM. [lauka ymnakoBok [/, WO
3HAXOAMTHCA B MarasuHi 2, CIMpacThcs Ha PYXOoMHii ynop 3, sKuM 3abe3nedyeThes
3aBaHTa)XEHHA MarasMHa ynakoBKaMH, AKi NOCTYIal0Th 3 TPAHCIOPTEpa MaKy BAIbHOT
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MaWKWHHK. Tlicia 1oCarHeHHss HUXKHBOIO TOJIOXKEHHS PYXOMOTrO YIOpy HITOBXayeM 4,
HaNalWTOBAaHUM  Ha  BUAAYy  HEOOXiZHOI  KiNBKOCTI  YNMaKOBOK,  OCTaHHi
BHLUTOBXYIOTbCS B OCEPENOK 5 TPaHCIOPTHOrO opraHy. MexaHi3M 3abe3nedeHuii
ON0KYBaNBHUMHM JaTYMKAMH, IO KOHTPONIOIOTH HAABHICTh HEOOXIAHOT KiNbKOCTI
YNaKOBOK B MarasuHi i BKJIi04al0Th B poOOTY IITOBXAY.
Cxema Mara3uHHOro XKUBUILHUKA,
MPU3HAUYEHOro U BHAAYi CKJIANEHHX MNa4d0K y
NaKyBajbHUX MalIMHAaX, HaBeAcHa Ha pHc. 6.5.25.
JKUBWILHHKOM € MpUCTpiif 3 MarasuHoM /, Ha
OiaHHX CTiHKax AKOTO BCTAHOBJIEHI
MikponepeMukaui 2 i 3, IO KOHTPOJIOIOTH
HasBHICTb MAa4YOK B MarasuHi. Y HHXHii 4YacTHHI

XKHMBWIBHHKA, [IiA MarasuHoM, 3HAXOAUThCA
komip 4 i Oe3KOHTakTHHH paTtyMk 5 3
HNiANpyXHHEeHuM mpanopueM 6. Bunanenns
onHiel maykW 3 MarasMHy 3OIHCHIOETBCH  Puc. 6.5.25. Macanwmai wcusumsni,
IIPHCOCKOIO 7, Ika MEePEeHOCHTh NavuKy B KOMipKy @zzxi"m”m?:;”jwﬂﬁz’“

& TpaHCHOPTHOrO NaHLIora 9, a Komip OQHOYaCHO

i po3kpuBae. JlaT4HK 3a 1OMOMOro10 NpanopLs KOHTPOIoe GopMy PO3KPHUTOI MaYKH,
IO 3HaXOAMThCA B KOMipHi TpaHcmoprepa. SIKIIO Mayka MpH BHXOAI 3 Marasumy
HabyBae MpaBHIbHOI GopMU (NPAMOKYTHA B MOMNEPEYHOMY INEPETHHI), MEXaHi3M
YKIaJlaHHA YNakOBOK CHPalboBYe. SIKIIO XMBIWIBHHK TNa4yKy He mnojae (uepes
BiICYTHICTb Ha TpaHCHOpPTEpi YNAKOBOK ab0 iHCTpYKUiH, a TaKoX BiAKIOYEHHS
BaKyyMy) 200 noJac HepO3KPUTOIO, NaTUHK — HE CIPALBOBYE, | CHTHANI HA MEXaHi3M
YKJIAJIAHHA YTIAKOBOK B MAYKH HE MOAAETHCA.
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Po3ain 7. OBJIAAHAHHA AJI51 MPOUHECY TABJIETKYBAHHS

Tabnemxu — TBepoa [O30BaHa Jkapchka ¢opMa, IO OTPHUMYETbCH
OpEeCYBaHHAM JIIKAPCHKMX abo CyMillli JNiKapchbKHUX 1 OMOMiXKHHX pPEYOBHH, Ta
npu3HayeHa Uit BHYTPIUIHbOro, 30BHIMIHBOTO, CyONiHIBaAbHOTO, iIMMIaHTalifHOTO
ab0 napeHTepaIbHOTO 3aCTOCYBaHHS.

TabneTku MarTh BHIJIAA IUIOCKMX i JBOSKOBMMYKJIMX KpYIJIMX, OBAJbHHX
IOHUCKIiB, a0 inwOl GOPMH MIACTHHOK, TAKOK — MOXKYTb MaTH LATiHIAPHYHY GopMy.
Hiamerp Tabnetok Bix 3 10 25 mMM.

Tabnerku niameTpoM Oinblie 9 MM MarOTh PHCKY, siKa HAHOCHTBCS Ha HEl NpH
MPECYBAHHI LITAMIIOM.

TabneTku € oaHi€0 3 HaNTOWMNPEHIIUX | NEPCNEKTUBHUX JIIKapChKUX (GOpM.
B naHuit yac BOHM CTaHOBJATH OnMu3bko 90% BiA 3aralbHOro o6CAry roTOBHX
TKapchKHX 3acobiB. Lie MOACHIOETBCS TUM, 110 TaONETKW MalOTh PAJ NMepesar nepes
iHIIMMH JTiKapCEKHMH (hOpMaMH. .

MeayKko-papmManeBTH4HI mepeBard TalJIETOK: 3Dy4HICTh 3acTOCYBaHHS;
TOUHICTb JO3yBaHHSA, MOXTMBICT PEryNIOBAHHS BCMOKTYBAHHS JIIKAPCBKUX PEYOBHH
3 TabneTky B Micui po34yHWHeHHA (ULTYHOK, KHLIEYHHUK, i T.O.) i B yaci (Hanpvkiag,
NPOJIOHIYBaHH); 3/IaTHICTh MOEJHATH JIIKapChKi PEYOBHH, 1O HECYMicHi 3a ¢i3uko-
XiMIYHHM BIAaCTMBOCTAMH | TEpPaleBTHYHOI Hi€l0; MOAUIMBICT 3aMacKyBaTH
HEMPUEMHUIT CMak, 3amaxX, KoJIbOp; OMEPaTHBHUH BiZMyck i MOXJIMBICTS
HONepeDKCHHS [OMWIOK HPH BIJIyCKY Ta 3aCTOCYBaHHI; MOXUIMBICTH npuifomy B
Oynp-AKiii OOCTaHOBLiI | TIOPTAaTUBHICTH, HOCHTH BHCOKA TOYHICTH HO3YBaHHA
NKapChKUX CNOJYK, AKi BXOAATH 10 CKIAAy TabneTKH; MiBMILEHHS CTabiIBbHOCTI
JIKiB B CNIPECOBAHOMY BHIVIfAI (3MEHIIEHHSA BIUTHBY CBIT/Ia, MOBITPS, BOJIOTH).

BupoGHuui nepeBaru: MOXJIMBICTH NOBHOI MexaHi3auii i apTomaTH3amil
BUPOOHHMLTBA;, BHCOKa MPONYKTHBHICTE i E€KOHOMIYHICTH TOpPIBHAHO 3 PYHHOIO
npauero; be3nexa; ririeHiuHiCTh; cepifiHICTh i MacoBiCTh BAPOOHHLITRA.

ExcrnuiyarauiiiHi nepesaru: BUCOKa KOMIIAKTHICTb, NOPTATHBHICTb, CTIHKICTB
OO BIUIMBY HECHPHATIHBHX MEXaHIYHMX 1 KIIMaTHYHUX YHMHHMKIB, 3PYYHICTb
TPaHCHOPTYBaHHA, 30epiraHHs Ta BiAmMycKy; NpocToTa i Oe3nmeka B eKCIUTyaTauii;
JOBrOTEpMiHOBA NPUAATHICTb.

Ho maGnemox gucysaiome mpu OCHOBHI 6UMOZU:

e TOYHICTH HO3yBaHHA — TNPABWILHICTh Bard, K camoi TabneTku, Tak i
JKapChKHX PEYOBHH, AKI BXOAATH B il CKiIag;

e MexaHiuHa MILIHICTb — TabJIETKU He MOBHHHI KPULIUTHCS;

® po3majaHHA — BIACTHUBICTH po3najgaTHcs abo pO3UMHATHCA B TEPMiHH,
BCTAHOBJIEH] T OKPEMHX BUIIB TabJIETOK.
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B nmaHuit yac € TpHM MPUHUMIOBI TEXHOJIOTNYHI CXEMH TalJieTyBaHHsA
JIKApCLKUX MpenapaTiB, fKi BiAPi3HAIOTECA MiXK co0O0I0: BOJIOre rpaHy/IOBaHHA
(3MilyBaHHs CyXMX HOpOLIKIB, 3BOJIOXKEHHS, TPaHyNALIA, CYIHiHHSA, 3MiLTyBaHHS);
rpaHy/ilis mnpecyBaHHAM abo NPOKAaTkoo (3MillyBaHHA CyXHMX TNOPOUIKIB,
KOMMAKTYBaHHsA, BiACIB, 3MillyBaHHA); IIPAME MNpPECYBAHHA CyMilli KOMIIOHEHTIB
(3mimryBaHHs, TabneTyBaHH).

Bubip onTUMaibHOI TEXHONOTIYHOT CXEMH BHPOOHHMLTBA TabNETOK 3aneXHTh
Bin ¢i3uko-XiMiYHMX | TEXHONOTiUHMX BIACTMBOCTEH MiKAPCBKMX pEUYOBHH, iX
KITLKOCTI B CKaldi TabNeTKH, CTIAKOCTI [0 BIUIMBY YWHHMKIB 30BHIiLIHBLOrO
cepeoBHILA i iH.

Xapakmepucmuka npoyecy mabnemkyeéanHa
V BupoGHHMLUTBI TabneToK HaHOIMBII IIHPOKO B JAHUI Hac 3aCTOCOBYETHCH
TpaluUifiHui MeTod BOJOrOro rpaHY/JIOBAHHA, IO mnepenbadac obpobKy Cyxux
iHrpeNieHTiB PO3YMHAMH B SDKYYMX PEUOBHH, 3a3BHUYall BHCOKOMONEKYJIAPHOI
npuponu. Yacto, nopsan 3 GyHKUi€r0 3B'A3YI040i PEYOBMHH, IPaHYJIIOIOYHMH arcHT
BHKOHY€E (yHKUiO posryiyBada. OCTaHHIM YacoM, KpiM 3BHYaHHUX PO3MYIIYBadYiB

MOLIHPEHHA Habyin CUIIBHO-po30yXxaroui PEYOBHHH, TaK 3BaHi,
«cynepae3iHTerpaHTH»: HepO3UHHHI (HaTpi€Ba Cinb INIKOMATA KPOXMATIO), a TAKOK
4acTKOBO PO3UHHHI y BozOi (MoHo3amiLIeHa HaTpi€Ba cijb

KapOOKCHMETHLIEoN03H). Lli peyoBHHH MalOTh XOPOLUMH PO3MyLIyIOUunil edekT y
TaONETYBaHHI BAXKKO PO3YMHHUX cHomyk. OAHAaK, NMpH BHUKOPHUCTAaHHI B AKOCTi
HAMOBHIOBa4a JIAKTO3M Ta IHIWIMX JIIKAPCBKMX pPEYOBHH YacTKOBO PO3YMHHHHA
po3MyLIyBad MOX€E CTBOPIOBATH B'A3KHH Oap'ep, WO YTPYIHIOE AE3iHTErpauilo B
po3umHi. IlepeBarH HEpPO3UMHHHMX pO3NYyOIyBadiB BimoMi JaBHO. Po3umHHI
Je3iHTerpaHTH (HATpi€Bi comi anbriHOBOl KUCHOTH i KapOOKCHMETHIILIENIONO3H) NpU
KOHTaKTi 3 BOJOKI0 TNENTU3YIOTBCA i YTBOPIOWTH B'SA3Ki KONOiIAHI PO3YMHH, IO
YCKJIAIHIOIOTh MPOHUKHEHHA BOIM B KaNIAPHY cHcTreMy Tabnerku. s mposBy
6inbll  CHABHOTO PO3MyMIYIOYOro edeKkTy 3ampollOHOBAHO BHKOPHCTOBYBATH
CHHEPTiYHO IiIouy CyMill KpPOXMANI0 i HEPO3UHHHMX HE3iHTErpaHTiB: KamiJApHUI
epeKT KpOXMallo IOCHIIOETHCA PO3KIHHIOIOUOI0 Ji€l0 YaCTHHOK Habyxarodoi
PEUOBHHH.

Jns TabneTok, Wo MiCTATh PO3UHHHY pedOBHHY ab0 pO3YMHHI HamoBHIOBaWi,
IUIS TIOJIIIIEHHA PO3YUMHEHHA i MiIBHLICHHS MiLHOCTi Ha CTHPAaHHA, KPOXMallb, SK
B'SDKYYy PEUYOBHMHY, JOLINBHO BBOAWTH IEpeR BOJOTMM rpaHymoBaHHAM. Cyxuit
KpOXMaib, BBEJICHHIT Ha CTajlil yImyAPIOBaHHA IPaHyi, BUKOHYE POJIb PO3IMYIIyBaya.

I'paHyn10BaHHA y MceBAO3pilkeHOMY mapi, MO € Pi3HOBUAOM BOJIOTOrO
rpaHyJIIOBaHHA, 30i/CHIOEThCA B Pi3HOMAHITHill anmapaTypi, IO BHITYCKA€ThCA LiJTHM
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psooM  3apyOikHux ¢ipm («I'mart», OPH; «Aepomarik», lllBeituapis, HBO
«I1porpeccy, Cankr-TlerepOypr, Pocis).

Konctpykuis: anapatiB gos3ponse of'enHartd pax ofnepauid: 3MillyBaHHS
KOMIMOHEHTIB,  PO3MOPOILEHHA  [PAHYTIOIYMX  PIIMH  Yepe3  (OpPCYHKY,
rpaHyJIOyTBOPEHHS, CYLIiHHSA, YNYAPIOBaHHA KOB3alOUHMH PEHOBHHAMH.

JlaHa TEeXHOJNOTis Ma€ PAA nepesaz B TOPIBHAHHI 3 TPaAULiHHUM OTPHUMaHHAM
rpaHyJIATiB: CKOPOUCHHS €HEPrO€EMHOCTi, BHpOOHMYMX IOl i BHTpaT Ha
00TaHAHHS, 3MEHUIEHHS TPUBATOCTI NPOLECY.

HoBuM pi3HOBHIOM BoJIOroi rpaHyasinii € rpaHyjdUis B amnaparax THITY .
«Tonoy. OcobnupicTio Li€i KOHCTPYKUIl € cyMillleHHs HU3KH omepauiil B paMkax
OJHi€T repMEeTHYHOI KOHCTPYKIlii: aBTOMaTHYHE 3aBAHTAKEHHS MOPOLIKIB B amapar
fiA ai€0 BakyyMy; MepeMilllyBaHHA iX 3a JOMNOMOIOK cliipajibHOi Millajiku y
BaKyyMi; Harpie rnepemiurysaHoi Macu a0 80-85 °C, nomaya rpaHyJilOIO4YHX PiIvHH;
BUJAJIEHHS TapiB PiAXHK 3a JOMOMOTOK KOHJEHCAWil i rpaHy/IOyTBOPEHHA Micis
NOCATHEHHS ~ MaKCUMaJbHOI B'S3KOCTI  MacH; YNyJpPIOBAaHHS  aBTOMAaTHYHO
KOB3alOYHMH pPEYOBHHAMH, SKi MHOJAIOTBCA; MPOCIIOBAHHSA TOTOBOTO FpaHyIATY,
MO€AHAHE 3 BUBAHTAXKEHHSM 3 alapary.

KoHctpykuis «Tomo» m03BONAE TAaKOXK < HAHOCHTH YAaCTHHKM JIiKapCcbKoOl
PEUOBMHHM HAa KPHUCTAIM HOCIA, NOKPUTi ILNIBKOIO PO3YMHHHKA i 3B'A3YBAJIBHOI .
pedoruHH. Ilicia BaKyyMHOTO CyITiHHA HPOAYKTY OJEPXKYIOTb TPaHYJIAT 3 BUCOKHM
CTyIEHEM OJHODPIZHOCTI PO3IOATY peuOBHHH Ha HOCIIO.

Iponec MpAMOro NMpecyBaHHH, 3aBIAKH BiJICYTHOCTI onepaliil 3BOJIOKEHHS,
CYLIiHHS i CyXOT0 rpaHyJIIOBaHHS, Ma€ Pl hepeaz: BUKIIOYAETHCS BIJIMB BOJIOTH Ha
HecTabinbHi JikapchbKi peYOBHHM; METOM A€ CYTTEBY €KOHOMIIO BUPOOHUYMX TUIOLL,
BUTPAT Ha 00J1aJHAaHH4, eHeprii i pobouoi CHITH.

TabneTkn, OTpHMaHi HPAMMM MPECYBaHHAM, XapPaKTEPH3YIOTbCA 3HAYHO
MEHILOK MIKpo6GHOT 3a0pyIOHeRICTIO, HiXK MPH Metozi Bosiorol rpaHysanii. I1psme
TabJleTyBaHHA TO3BONAE 3HAYHO MiIBHMINHTH MPOAYKTHMBHICTh Mpalli Ta OJHOYACHO
MOKPALIUTH AKICTh TabneTok. OQHaK, BIPOBADKEHHS MPAMOro NpeCyBaHHs BUMarae
6inbt BUCOKOT KyJBTYpH BHPOOHHUTBA, MOCHIIEHHS KOHTPOJIO 3a AKIiCTIO BHXiAHOT
CHUpOBUHHM, YMOBaMHM HOTO TpaHCHOpPTYBaHHsA, 30epiraHHs, 3MillyBaHHsS i
TabneryBaHHA. OGMeXEHHAM JUiil 3aCTOCYBaHHA JAaHOTO METOAYy 4HacTille 3a Bce €
HU3bKi PEOJIOTiUHI BJIACTHBOCTI HEFPaHyIbOBAaHHX MOPOILKIB, WO NOTIPIIYIOTHCA MpH
MiABUILEHH] X JAMCHEPCHOCTi, IO MOTPiOHO B pAni BHUMAIKiB A MiABHIEHHA
6iofoCTynHOCTI NMpenapary.

IMepcrieKTHBHIM METOJOM MiATOTOBKH MaTepialy A0 TabJleTyBaHHA € mpecoBe
rPaHy/II0BAHH, L0 NOJIrae B yllliIbHEHHI MOPOLIKiB Ta iX cyMillel y cnelianbHUX
rpaHynsaropax 6e3 3BOJIOKEHHA JIO OTPUMAHHA MilHHX, MPHOJIM3HO OAHAKOBHX 3a

¢opMoro rpany.
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IlpoayKTHBHICTL amapaTy MOXKHA 30UIBLUIMTH IHTEHCHQIKALIECO MpoLecy,
3aMiHOK TNepioAMYHMX nNpoueciB  Oe3repepBHUMH, MeEXaHi3aili€o Ta ix
aBTOMATH3ALIi€10.

Bumozu mexuiku 6e3nexu ma npomucaosoi canimapii

AmnapatH i npunaad Iis XiMiKo-(papMaueBTUYHOTO BUPOOHHLTBA NPOEKTYHOTH i
BHFOTOBJAIOTh 3 HeOOXiTHMM 3amacoM MILHOCTI, OCHAILYIOTh iX 3ano0iXHUMH
CHCTEMaMH, LIO NOMePeKYIOTh aBapil, a TakoX 06TOPOMKYIOTE HOro pyxoMi aetaii
i By3iH.

ToMy BHKOPHCTOBYIOTH HaiiOiUTBUI 3py4Hi B LILOMY BiIHOIUEHHI TepPMETHYHO
3aKpuTi anapatH OesmepepBHOi Hil, Y AKMX KOHTPONb 3AiiCHIOETHCE 3 MyJbTa
KEPYBaHHSA aBTOMATUYHO 3 BiNOBIAHUM MOIBIHHMM 3aXHCTOM (HamnpHKIaf,
TEIUIOBUI Ta eneKTpU4HHM). Amapatd (apMaleBTHYHHX BHUPOOHHITB IOBHHHI
CTPOTrO BiONOBiOATH BHCOKHMM CaHITAPHO-TIri€HIYHHM BHMOIaM, LIO MOMNEPEIKYE
GakTepianbHe, MexaHiuHe abo XiMiuHe 3ab6pyAHEeHHS i po3KiIa MiKapChKHX 3acobiB.

Hns 3abe3nedeHHs 3a3HAYEHUX YMOB anapaTH MOBUHHI OYTH repMETHYHI, 3py4Hi
IUTI MOXJTMBOTO PETENBHOrO OYMIICHHS i Ae3iHdekuii, KpiM TOro, anapaTtd NMOBHHHI
OyTH BHUTOTOBJIEHi 3 MaTepiasiB, AKi HE B3a€EMOMiIOTH 3 HABKOJIMIIHIM CEpeNlOBHILEM,
Ta MartepiaamH, IO nepepodas0THCA. '

Exonomiuni eumozu
Butpard Ha npoekTyBaHHsA, BHUTOTOBJIEHHS, MOHTaXK i €KCIUIyaTaliilo XiMiko-
(apMaUeBTUYHUX aMapaTiB 3 ypaXyBaHHSAM ONTHMAalbHO-PEabHHX YMOB TOBHHHi
6yTH MiHIMaIbHUMH Ta OOIpPYHTOBaHi TEXHiKO-€KOHOMiYHMMH PpO3paxyHKaMH.
EKoHOMiYHa JOLIIBHICTh BIPOBAa[KEHHS y BUPOOHMUTBO anapary 3aJI€XKHTh Bil
AKOCTi BUPOOJIEHOT Ha HEOMY MPOAYKLl i BUTpAT Ha iHoro o6CIyroByBaHHs.

Knacudikauisa ocHOBHHX npoueciB y papMalLieBTHYHIH
Ta GioTexHoOrivHiIi NpoMHcaoBOCTI

Mpouecu XiMiko-papMaLEBTHYHOT TEXHOJIOTIT POAINAIOTE HA N'ATh OCHOBHUX
TPYN y 3aJIeXHOCTI Bl 3aKOHOMiIPHOCTe, 10 XapaKTepU3yIOTh iX MPOXOIKEHHS.

Ilepwa zpyna - rigpoMexaHiuHi NpoLecH, WIBHAKICTh AKUX BU3HAYAETHCA
TINBKM 3aKOHaMH TrigpoauHamiky. J[0 HHX HanexaTb: OCAIPKEHHS 3BaKEHHX
YacTHHOK Y piokoMy abo rasomofiGHOMy cepeloOBUINI Mil Mdi€l0 CHIM Baru,
BiILIEHTPOBOT CHIM a0 cui eJeKTpU4HOro moisd; QinsTpyBaHHA piauH abo rasis
uepe3 LIap 3ePHUCTOTO MaTepiany, IO BiAOyBaeTbcA Mif i€l0 pi3HMI THCKIB;
nepeMilllyBaHHS B PiAKOMY CEpeJIOBHIII Ta iH.
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IlepeBarn mnpecoBoro rpaHyarOBaHHA, KPIM BHUKITIOYEHHS BIUIMBY BOJIOTH Ha
NiKapcbki PEYOBWHH, MOJSrac B MOXIHMBOCTI PO3BHUBATH BMCOKY MpeCyBajibHE
3ycwuis  (mo  1000-2000 MIla), mo [J03BONSE TpaHYJIOBaTH CyMilm, ki
XapaKTEePU3YIOThC HE3HAYHOK NPHAATHICTIO /10 MPeCyBaHHA.

Bupo6HuLTBO TabIeTOBAHHX MpenapaTiB CKNaAacThcs 3 HACTYNHUX OCHOBHHX
TEXHOJIOT{UHUX CTafiii:

* AiAroTOBKA BUXiAHOT CHPOBHMHM (MOAPiIOHEHHS, IPOCIIOBAHHS);

* 3MiLYBaHHS IHFPENi€HTIB, WO BXOOATH A0 TabneTKHy;

* BOJIOra rpaHyJisLis TabnerkoBoi MacH;

* CYILiHHA TabJNeTKOBOT MacH;

* cyXa rpaHyJsiis;

* 3HEMWIIOBAHHA TaONeTOK;

* hacyBaHHs # ynaKyBaHHsS rOTOBOI NPOIYKiT.

[purotyBaHHs TabNETKOBOT MacH MOXE 3HilCHIOBATHCA IBOMA METONAMH:

* MeTOX MexaHiuHOl rpaHynsauil, 10 cKnagacTbed 3 NOCHiNOBHOI 0OpoOku
MacH y 3MillyBayi, BOJIOrOl MpaHyJUALIl, CyIUiHHS;

* MeTo[ CTPYKTYPHOI IrpaHyjsuil, 110 MOEQHYE B OJHOMY amaparti cramil
3MillyBaHHA, CYIIIHHA | IpaHyJIALil. MeTox CTpyKTYpHOI rpaHyisaLil BUKOPUCTOBYE
TEXHOJIOTiI0 MCEBAO3PiMKEHOr0 ((KMIUIIYOro») IIapy, NMPH HBOMY TpaHyTOIOYa
piZMHAa PO3NMITIOETHCA 33 IOTIOMOFOIO ITHEBMaTHYHHX GOPCYHOK.

3acTocyBaHHS amnapaTiB «KUMIAYOro» LIapy JO3BONAE CKOPOTHTH 4Yac
npoLecy Ta HeoOXilHI eHepro- i TPyAOBHUTpaTH, MOJIMLIMTH CaHITApHO-TiricHiuHi
YMOBH Ta AKIiCTb NpOAYKUil. ['paHyJii, OTpUMaHi y NCEBAO3PiDKEHOMY wapi, y
NOPiBHAHHI 3 TIpaHylaMH, OTPHMAaHMMM MEXaHIYHUM TpaHyJIOBaHHAM  3i
3BOJIOXKEHHAM, MaloTh GiNbll OKpyriy ¢opMy, Bipi3HAIOTECA KPALIOKD CHIMYYIiCTIO i
KpaILoIo cnpecoBaHicTio, 6inbli 36anaHcoBaHUM (pakUifHHM CKITAIOM.

Y BHMmagkax MPUrOTYBaHHS TaONETKOBOI MacH METOAOM MeXaHiYHOi
rpaHyJialil BHKOPHCTOBYIOTECA, B OCHOBHOMY, 3MILIyBaYi.

B naumit vac BAT Kb apromatH4HuX JiHil «PoTop» 3akiHYye miJroTOBKY
BHPOOHMIITBA [UIA BUTOTOBJIEHHS HOBOTO BUPOOY 3MillyBaya-rpaHyaTopa 3 00'eMoM
aMimyBanbHOi vami 300 niTpiB, MpPH3HAYEHOTO IJIA 3MIIlyBaHHA MOPOWKIB Ta
BUTOTOBJIEHHS IPaHyI.

I'pasynsTopu cyxoi i Bonoroi rpaHyaLii BUITY CKalOThCA:

» TOB «["aitot», M. CaHkr-TlerepOypr;

* BAT Kb aBroMatuuHHX JiHiii «PoTop», M. €kaTepHHOypr.

Jna mpecyBaHHs Tabnerok Ha XiMiko-(apMaueBTHYHHX BHPOOHHLTBAX
BUKOPHCTOBYIOTHCS B OCHOBHOMY TabneTkoBi mpeca Tvimy PTM, mo BHIyckanucs
paHimre MapiynonbckiM 3aBofoM TexHosoridHoro obnagHauHi. BAT KB «Potop»
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(M. €xatepuHOypr) pozpobus i Bumyckae poTopHuil aromar PATI-T-3000, sxui,
nopiBHAHO 3 TabyeT-mawwnHow PTM41M2 mae psaa nepesar, y T.u.:

- mepenbaveHa 3aMiHa MexaHi3MiB i jerajell BepxHiX i HHXHiX komipip 0e3
po36upaHHA aBTOMAaTa [peCyBaHH;

- 30BHILIHIO MOBEPXHI0 BUKOHAHO B IONErmleHOMY BapiaHTi, 30inbueHo ii
rabapury;

- MexaHi3M npecyBaHHs 3a0e3niedyye PperyJioBaHHA 3yCUJUIS TpECyBaHHS |
oGepirae Bi/l 3aKIHHIOBAHHS ITyaHCOHIB;

- peryJiioBaHH# IIBHAKOCTI obepTaHHA poTopa OescTymiHuacte Bim 15 go 57
00/XB;

- GyHKep MiIKHBIIOBaYa-103aTopa 3abe3nedyeHuii BibpornpusoaoMm.

Kb «PoTop» po3IHprOe HOMEHKIATYpy TableTKoBHX MawHH i 3 2002 p. noyas
BUIYCK OJHOMOTOYHHMX aBTOMATiB mpecyBaHHs PAII-T-2000, B po3pobui
3HAXOINTECA POTOpHHii-aBTOMAT npecyBanHs PATIT-E-30002M. [lani npeca PATIT-
3000 (2-x notokoswuii) i PAIITI-2000 (1-noTokoBuit), eianoiaHo 200 000 Tabn/rox i
150 000 Tabs/roa, BUKOHaHI Y BiamoBigHocTi 3i ctanmaprtamu GMP, a came: maroThb
KaICy/IbOBaHi 30HH 3aBaHTAXEHHS i TabneTyBaHHA, B HUX € CHCTEMH KOHTPOJIO Ta
ynpasniHHA Haj CHUCTEMaMM BEIMYHH [O3H, 3yCHIUIAMH OpECyBaHHA, obopoTamH
poropa. [Ipy upoMy, HacTpoiika mapameTpis 36epiracTbCs py4HOIO.

Odnadnanna npoyecy mabnemkyeania

OcKinbKn npoliecd Ta 0ONagHaHHA MMOAPIOHEHHS, MPOCiIOBaHHA, 3MiLIyBaHHA
pO3CNAAANKCA B IONIEPENHiX TEMaX, a CYIIiHHA — B HACTYNHHUX, TO B JAHOMY PO3.iMi
MM 3YMIHHAMOCA Ha PaHyJATOpax, TabneT-nmpecax, yCTATKYBaHHI U MOKPHUTTA
TabeTOK 000NOHKaMH, 00TanHauH] st GacyBaHHA i yIakoBKHM rOToBOT TablieTKOBOT
TIPOAY KUil.

I'panyasitopun

OOnagHaHHs, Ke BUKOPHUCTOBYETHCA IS TNpoOUeCy rpaHyddlii Ha3sHBAeThCA
2panynssmopamu. Po3rasHeEMO OCHOBHI THITH IPaHyATOPIB, SKi BUKOPHCTOBYIOTBCS Y
BHPOOHHMLTBI TaONETOK.

I'panynamop-80/120 (puc. 7.1) MOXXHa BHKOPHUCTOBYBAaTH Ajsd CyXOoro Ta
BOJIOTOr0 rpaHy/moBaHHA. Ha Bam enexTpojBMryHa BCTaHOBJIIOETBCA KOPIYC
cityaroro ¢invrpa. YV cepeauHy ¢inpTpa NOMILIAETBCA OETadb 3 JIONATAMH [
nportupadHi. Uepe3 3aBaHTaxyBalbHUI OyHKep B rPaHYIATOp MOTparide HeoOXiaHa
KINBKICTE 3BOJIOKEHOTO Marepiany. BanoM elekTpoABHTYHAa oOepTaeThes CiTYaTHi
¢inbTp. BimueHTpoROIO CHIIOKO 4Yepe3 3a30p MDK JOmaTiMHM i OTBOpaMM B CiTwi
NPOABMIOIOTECA MOpLil mopowky. Bin aiamerpa oTBopy 3anexuTth dopma i po3mip
OTpPHUMaHHX rpadysl. OTpHMaHi rpaHy/id BUBAHTaXYIOTbCA 3 KOPNYCY TpaHyJIsTOpa B
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niacraeneHy Ttapy. ['panynsrtop-80 npuctpiii Oe3nepepHoi nmii. LIBuakicTs
00epTaHHs rpaHyJIITOPa PEryIIOETHCS eIEKTPOHHMM OJIOKOM KepyBaHHS.

Puc. 7.1. I'panynsmop-80/120

Ha kopmyci rpaHynsTropa 3akpinjieHUil €JeKTpOHHMH OJIOK KepyBaHHs
IIBUIKICTIO IBUT'YHA.

Ilepesazu ui€i Mozeni nepes aHAJIOTIYHUMM:

® € BiJICyTHICTh KOHTAKTy MeTaJIeBHMX YaCTHH MiX c00010;

® BHUKOPHCTaHHA TNepHOPOBaHMX CiTOK [03BOJNAE 3HAYHO EKOHOMHUTH Ha
BHTpPAaTHUX MaTepianax;

e BeChb KOpITyC IpaHyJiaTopa, OyHKep i JiornaTi BHKOHaHI 3 HEP)KaBilo4oi cTaji,
IO JO03BOJIIE BHMKOPUCTOBYBATH MHIOYI 3aco0M MNpM ILOAEHHIN eKcIutyaTauil
: B o0IaHaHHS;

® TIpaHYJITOP Ma€ pyxoMy [iACTaBKy, €
MOXUIMBICTh OOEpTaHHs KOpIyCy Ta 3MiHa BHCOTH
rpaHyiaTopa. KoHcTpykuis myske crifika.

[IponykTuBHicte ['panynsaTopa-80/120: mpu cyxiii
rpaHyJisuii (mpu po3Mipi koMipku cuta 2mMm) — Bin 120
kr/ronq no 200 xr/rox; mpu BoJOrid rpaHyisuii (npu
po3mipi komipku cuta 2mMM) — Bim 100 kr/rom mo 160
Kr/ron.

Pomopnuii zpanynamop (puc. 7.2) 3aCTOCOBYETHCA
JUIs BUpOOHULITBA LMIIHAPUYHUX IpaHys aiamerpom 1-2-3
MM, JOBXUHOWO 2-4 wmMm. [lpupartHuii pans  sedp
3BOJIOXKEHOTO TMOPOIIKY. [IpONYKTHBHICTH CTaHOBHUTH 0
95% rpaHyn. PerymioBaHHS CMIM  CTMCKaHHsA i
NPOOYKTHBHICTh 3MIiHIOIOTbCS BpPYYHY, 4epe3 CHUCTEMH
pEeryJIOBaHHs IIBUAKOCTI, B 3aJIE)KHOCTI BiJ BIIACTHBOCTEMN

MmarepianiB. CriemjianbHa  KOHCTPYKUis 3  pi3HUMH

“Puc. 7.2. Pomopnuii
epanynsmop XXL-350
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€KpaHaMH IpaHyJOBaHHs (MaTpULUAMM) J03BOJISE €)EKTHBHO KEPYBATH JOBKHHOKO
roToBMX rpaHyi. Bci pgetanmi, fKki KOHTaKTylOTh 3
nponyKTbm BUTOTOBJIEHI 3 HEpXKaBilO4ol CTajli, JIErko
3aMiHIOIOThCH.

I'panynamop-30 (puc. 7.3) npusHayeHuit s
CyXOro Ta BOJIOTOTO IpaHyJIIOBaHHA MOPOIIKOBUX Mac.
[poAyKTHBHICTB: CyXxa TrpaHyJalis (npu  po3mipi
KOMipku cuta 1MM) — 40 Kr/roz; Bojiora rpaHyJauis (mpu
po3mipi komipku cuta 1Mm) — 20 Kr/ro.

I'panynamop-mikcep (puc. 7.4) BAKOPUCTOBY €THCS
JUIS 3MIlIYyBaHHS Ta TpaHy/IOBaHHS mopolukis. [Tpo-
JyKTHBHICTb: cyxa  Puc. 7.3. Ipanynsmop-30
rpanysstis  (npu  po3mipi
KOMipku cuta 1MM) — 40 Kr/rox; Bosora rpaHyssilis (npu
po3Mipi koMipku cuta 1MM) — 20 kr/roa. bak i T-noxi6Hi
fonati IJis 3MillyBaHHS BHTOTOBJIEHI 3 HepiKaBitouoi

crami. Ha Oak 3BepXy BCTaHOBIIIOETbCA KpHILKa 3
HepXKaBirouoi craji. J{Ji1 BUBAHTXKEHHS MOPOILKY MiC/s
3MilnyBaHHs 0ak HaxWiseTbCs BHU3. [lepekunaHHs Gaka
3pificHIoeTbess Ha 360°. TMepeMilnyBaHHS MOPOWIKIB i
rpaHyJIIOBaHHs BifOyBaeThCs OOEpTaHHAM jomarei — 5
00epTiB B ofiMH OiK i 5 - y NPOTHIEXKHHUH.

Puc. 7.4. I'panyrsmop-mixcep

Mawunu ona mabnemyeanHa

Cam nipoliec TabJeTyBaHHs BUKOHYETBCS 3a JOMOMOTOIO CrelialbHUX TNpECiB,
AKi HAa3UBAIOTLCA mabnem-npecamu. J17s TIpeCyBaHHs y TaONETKH BHKOPHUCTOBYIOTh
TaKi OCHOBHi THIH TaG/IeTKOBHX MAIUMH: €KCLUEHTPHuHi, ab0 yjapHi, i porauiiisi.
EKCueHTpH4Hi MamMHH  OyBaloTh
MOJIO3KOBi i mpoMixkHi (6amMauHi)
KpPUBOWIMIHI ~ MamMHH. OCHOBHUM
poOOYMM BY3NIOM MalIMH € npec-
iHcmpymenm, 1O CKJIAJAETBCA 3
MaTpHLb i myaHcoHiB. ®opMytodi no-
BepXHi IyaHCOHIB BHMIOTOBJIAKOTECS
IUIOCKMMH 3 (ackor i CHEepHYHUMH.

Puc. 7.5. [Tooaua mabnemosarozo mamepiany 6 Hpec-iHCprMeHT MOBUHEH
mampuyio: " - pinmnosinath OCT 64-171-76 "Tlpec-
a - MOYaTKOBE MOJIOXKEHHs poboumx opraHis; 6 - KiHeLb moaa4i
Matepiany; B — 3HIMAaHHs HAUIHIOKY MaTepiany (103yBaHHA); T - iHC’I’p)’MCHT s npecyBaHHs
omycKaHHA A03H; | - miuKuBMIOBaY; 2 - MATPHYHMI CTIN; 3 -
i R RO MenuuHux Tabnerok. Popmyroua
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YacTUHA. TWnu, po3MIpH U TEXHIYHI BUMOTH".

TexHoNMOTiYHUH  LMKJT  BHUTOTOBJIEHHS
TabJIeTKH CKIaJAEThCA 3 TAKUX OMepantiin:
e [0Jaya i JO3yBaHHA MOPOIIKY B MaTPULIO
(puc. 7.5),
® mpecyBaHHs MNOPOIIKY 3 YTBOPEHHSIM
KOMITaKTHOI TabJIeTKH,

® BUINTOBXYBaHHS TabJeTKH 3 MAaTPHLI,
e ckuaaHHsA TabneTkyu B THMYAcOBY Tapy.

3a crrocobamy npecyBaHHA pO3pPi3HAIOTH
oAHobi4He, nBOGiuHE Ta I30CTaTHYHE mpe-

Puc. 7.6. Cnocobu npecyearns
cyBaHHA (puc. 7.6). Mmamepiany 6 mampuyi:

a - ongHoGiune, ©§ - n18oGiune; B - 130CTaTHYHE,
1 - BepxHiii myaHcoH; 2 - MaTphus; 3 — HEOKHIH
nyaHcoH; 4 - Tabnetka, S - rymMoBa MaTpuus,
6 - TeNeCKOMiYHMil TyaHCOH.

ExcueHTpHKoBi Mamnsu

[0 eKCLEHTPUKOBUX MalIMH BiJHOCATH
NOJO3KOBi 1 NMpoMikHi (famMayHi) KpHBOUIMIHI MalMHU. [Ipu poGoti mo03KGBHX
MammuH (puc. 8.7) zaBaHTOKYBaIbHA Jilika PYXacThCd Ha CHELHAMBHUX I10JO3KAX.
TabnetoBanuii Marepian, IO HAOXOOWTH i3 3aBaHTAXKYBATBHO! Jiliky, monagae B
KaHan MaTpHlli, NPHKPITUIEHOI N0 MaTPUYHOro cToyna H OOMEKEHOI 3HH3Y HIKHIM
myaHcoHoMm. Ilicis mporo Jilika 3 MaTepiajloM BiACYBAaeThCH, BEPXHIN IMyaHCOH
OIyCKA€EThCA BHHU3, CIIPECOBYE MaTepiaj i miAHIMaeThes.
[MoTiM niOHIMAETbCA HWXKHIA IyaHCOH i 3alITOBXYE
TabrneTky, fKa, MOIUTOBXOM HMXKHBOI OCHOBH JIMKH,
CKHAAEThCA y npuitmad. [T0N03KOBi MAlIMHA MAKOTh PN
CYyTTEBUX HeOonikig. OCHOBHMM 3 HHX € Te, IO
NpecyBaHHA 3OiACHIOETBCA TINBKH 3 OOHOTO OOKy —
3BepxXy 1 KopoTkoyacHo, mo Tumy yaapy. Tuck
TpecyBaHHA B TableTli poO3NOIiNgeThCs HEPiBHOMIPHO
(BepxHd TONOBHHA YIliNbHEHa Oinbie), a JAedAki
NOPOIIKH TMOTaHO TMpecyloTbcd BHACHIZOK  KOPOT-
xovacHoCcTi  HuKJIY  cTHCKaHHA. Taki  mawweHM

Puc. 7.7.Hono3kosa
ManonpoaykThBHi (30-50 TabneTok y XBWIHHY). Mawuna
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Mpomixkui TabaeTyBaIbHI MAIMHM (GalMadHi)
33 KOHCTPYKIUI€K W MNPUHLMIOM poOOTH Onu3bki 10
TOJIO3KOBMX, ale  Bilpi3HAIOTBCA  Bil  OCTaHHIX
HEPYXOMICTIO 3aBaHT@XyBaIbHOI JIiKKM 1 Marpuui.
TabneroBaHuii MaTepian MOJAETbCS y MAaTpPHULIO 32
JOMOMOrOK pyXJMBOro OaimiMaka, MPUEAHAHOTO [0
nifike 3a jgomomoror wapHipa. Takuit mpUCTpii
JKUBHJIBHOTO By3/1a 3MEHILYE MOXJIMBICTb PYHHYBaHHs
¥ po31apyBaHHs rpaHyJIATY.
Porauiiini Taénerxosi mamuun (PTM) (puc.
7.9; 7.10) LIMPOKO
Puc. 7.9. Pomopruit BHKOPHCTOBYIOTBCA
ma6nemnpec 311-19 (bapMaLEeBTHYHOKO
MPOMHUCIIOBICTIO  YKpaiHH.
Ha Biaminy Bix ynapHux mammH PTM maroTh BEMKy
KiTBKiCTh MaTpHLb i MyaHcoHiB (Bix 12 no 57). Marpuui
BMOHTOBaHi B 06epToBuii MatpuuHuii ctin. Tuck y PTM
HapoCTa€ MOCTYMOBO, L0 3a0e3nedye M'AKe i piBHOMipHe
npecyBaHHs ~ Tabnmerok. PTM  MawTh  BHCOKY

NpOayKTHBHICTb (10 0,5 MIH TabneToK y TOOMHY). [lpec I-nyanconnuit HacminsHuii

TexHonoriunuii  uukia  TabnerkyBaHHs Ha PTM mabnemxosutl, Mooens
"Tabnemnpec 6000S"

CKJIafaeThCsi 3  pAdy  TMOCTIZOBHHX  OMNEpaLii:
3aMOBHEHHS MaTpUlb TabJIETOBaHUM MarepiaioM
(06'eMHMI MeTON MO3yBaHHA), BIAaCHE MpPECyBaHHI,
BMIUTOBXYBAaHHS 1 CKuOaHHd Tabnerok. Omnepauii
BHKOHYIOTHCS MOCIIIOBHO i aBTOMaTtHuHo. [lyaHcoHu
BEPXHi | HWXKHI KOB3alOTh MO HANPABJIAIOYMM |
MPOXOMATh MK POJHMKAaMH, IO TNPECYIOTh i Ha HHX
OZIHOYaCHO THUCHYTh Ha HHX. THCK HapocTae W
3MEHIIYETCS ~ MOCTYNOBO, WO  NPUBOAMTH 1O
piBHOMipHOTO i M'AKOrO TpecyBaHHs TabNeTKU 3BepXy i
3HM3y. Y 3aI€eXKHOCTI Bill THUITYy TaKi MallWHA MOXYTb
Oyt ocHauieHi onHiel abo OBOMAa HEPyXOMHMH
3aBaHTAXYBAIbHMMH JilikaMd, B SKi Moxe OyTH
BCTAQHOBJIEHA MillIAJIKa.

Puc. 7.10. Pomopnuii
mabnemnpec 311-33
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Puc. 7.11. Pomopnuii npec
GZPS-49/61/73/79

Aemomamuyunui - GUC OKOULBUOKICHUT

pomayitunuit  mabremkosuit npec TOIBIHHOTO

npecyBaHHs cepiil GZPS (GZPS-49/61/73/79)
300paxkeH0 Ha puc. 7.11. TIpOomyKTHBHICTB:
GZPS-49 — 94000-423000 Tabn/ron, GZPS-61 —
117000-526000 Tabn/ron, GZPS-73 — 140000-
630000 Ttabn/ron, GZPS-79 — 140000-758000
tabn/roa.

[Ipecn GZPS wmarwTth pan nepesae —
BHCOKY TOYHICTb, IIBHAKICTh BHPOOHHLITBA i
BUCOKMH CTymiHp aBTOMaTtu3auii. Bouu €
ilealbHUM  yCTaTKyBaHHSAM JUli  MacoBOrO
BHPOOHMUTBA TabJETOK, OCKIJBKH CTBOPIOIOTH
BUCOKMI poGounii THCK, (GOpMYIOTH TabneTku
BEJIMKOTrO JiaMeTpy, TO4YHi i Jierki B oOciy-
roByBaHHI Ta BiamoBizaroTe Bumoram GMP. Ha
HUX MO>XHa OTPMMYBAaTH [BOLIAPOBi TabJeTKH 3
Pi3HHUMH KOJIbOpaMH, TabJIEeTKH Y BUIJIAAI Kijelb,
KpyTJi Ta TabaeTkH GirypHux hopm.

KpuBowmnHi  TabneTyBajibHi ~ MalldHH
(KTM) MEHII PO3MOBCIO/DKEHI i
BHKOPHCTOBYIOTBCS Ha BHPOOHHLTBAaX Mayol
MOTYXHOCTI Ta ISl €KCTIEPUMEHTAJIbHUX POOIT.
BOHM € OfHOMO3MUIHHUMM MaUIMHAMH, B SKHX,
Npd BUKOHAHHI OCHOBHMX omepauiil, 00'ekT
00poOKM He 3AiHCHIOE TPAaHCIIOPTHOTO PpYXY.
KoxHy omnepaiil0 TEXHOJOTIYHOTO  LHUKITY
BUKOHY€ OKPEMHII MeXaHi3M. 3araabHHH BHITIAI
KTM tuny TII-1M, sixa HaiOinbLl nomMpeHa y

CBOEMY KJIaCi Ha BITYM3HAHUX (hapMalleBTHYHMX BHPOOHHLTBAX, MOKa3aHWM Ha pHC.

7.12.
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Puc. 7.12. Tabnemysanvna mawuna TI1-1M:
I - kopniyc; II - cranuua; I - mynsT kepysanns; IV - npusiz;
| - TPUMIIBHAKICHWUE €NIEKTPOABUIYH; 2 - KIHHOPEMIHHA Nepe/aya; 3 - WIKiB-MaxoBHK; 4 - NPOMDKHHIA Ba;
5 - mecrepHs; 6 - Koneco komipa; 7 - KpHBOWMIHKIA Ba; 8 - matyH; 9 - nos3yH; 10 - cnpaMoByioua;
11 - wrosxay; 12 - myarcon; 13 - matpuus; 14 - 610k npecysaHHs; 15 - HipkHi MyaHCOH; 16 - KMBHIBHUK;
17 - ponuk; 18 - kopomucno; 19 - Tara; 20 - noTok; 21 - mTanra; 22 - poauK; 23 - BUIITOBXYBaY;
24 - perymoBajbHa raika; 25 - HIKHIN WTOBXaY

BuIycKaroTbCs TabIETKOBI MalMHK Pi3HUX Mapok: PTM-24; PTM-3028; PT

M-41; PTM-41M Ta in. [llupoko BukopucroByeTbcss PTM-41 M2B, mo mae 41
napy Tpec-iHCTpyMeHTa i J03BONISE BUIlyCKaTH TaOneTkH JiameTpom 5-15 mMm i 20
mM. JUTs NpsAMOro mpecyBaHHs mpusHadeHa PTM-3028, mo mae 57 map MyaHCOHiB.

PTM-300M ciyuTb il BAPOOHULTBA TaONETOK LMTiHAPUIHOT (POPMH HEBETUKHX
QiaMeTpiB i3 MIIOCKUMH i CHepHIHUMH TOPLAMH.

O6nadHanns ONA NOKpUmMmA mabiemoK 000N0HKaMuU

TabneTky 4acTo MOKPHUBAIOTH O0ONOHKaMHU. Bci
TOKPHUTTS, IKi HAHOCATH Ha TAONETKH, MOXKHA MOLIUTH
Ha 3 rpynu: JpaxxepyBasibHi; MTiBKOBi; MPECOBaH.

Jpasicepysanns TPOBOIUTLCA B IpaXKepyBalbHUX
xkomiax (puc. 7.13-7.15). B Ham yac JApaxepyerbes
3HAYHA KUIbKICTh Ta0JIETOK, B T.4. TAOJIETKH OEAKHX
rOpMOHAJILHUX TpenapatiB (THPEOiNHH); XKOBYOTiHHUX
3acobiB (anmaxon), mpenapariB MHIISAKY (a3iaTchki
TabNeTKH), docdopy (yleunTHH-LIEPEOPO,
Puc. 7.13. [Jpancepysansnuii - Jinouepeopun-gochpe) i Benmkoi  KiNbKOCTI

Komen 0151 nOKpumms Opasxce  CHHTETHYHHX MPENapariB.
YYKpO6OI0 060NOHKOI0
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Puc. 7.14. llpaxcyeanenuii komen cepii BY Puc. 7.15. [pasxcyeanvruii komen D-300

i3 308HIUHIM nidiepieom i nooauero 0151 HaHeCeHHA NONIPOBAHUX OP2AHINHUX
6cepeoury 2apsa4020 nogimps 060NI0HOK HA OCHOBI YYKPOBO2O CUPONY

B sKkocTi nnigkogozo nokpumms [ns TabNETOK 3aCTOCOBYKOTH 2 TpyINH
PEYOBHH: PO3YMHHI y BOZi i LIITyHKOBOMY COLI Ta HEPO3YMHHI Y BOJi i B ILTYHKO-
BOMY COIli, aJle PO3YMHHI B KHILEYHUX PiAHHAX.

Ycmanoeka ona nokpumma yykpoeow 00010HKO0I | 0020pmAaHHA 6 NIIIEKY

.

Puc. 7.16. Vemanoeka ons
NOKpUmMms yyKpoeoio 06010HKOIO i

obzopmanns naiskoio ("xoymep")
cepii GBS

("koymep") cepii GBS (puc. 7.16) BUKOPUCTOBYETHCS
3a3Buyail y ¢apMaleBTUYHI MPOMHCIOBOCTI AJis MO~
KPUTTA TaONeToK, MUTIONE IYKPOBOK OOONOHKOKW, a
TaKoX Ui OOrOpTaHHS OPraHiuHOK i BOXOPO3YMHHOIO
IUTiBKOK. YCTaHOBKa €KOHOMiYHa, Oe3mneyHa, riricHiuHa,
3py4Ha B KepyBaHHi. [IOKpUTT IUTiBKOIO BinOyBaeThcs
npotarom 1-2 roauH; Ge3nepepBHO i OAHOYACHO PO3-
NWIIOETBCS  TUIIBKOBUI  Marepiayi,  BinOyBaeThcs
CyWIiHHS, BHIAIAETHCA BiAnpanboBaHe MOBiTps. JlaHa
YCTaHOBKa € BUOYX03aXHUILEHHM MPHCTPOEM T poOOTH
3 OpPraHiYHUMH PO3YMHHUKAMHM i OPTaHiyHOK IUIBKOKO,

HEe BUAUIAE MUy, He Jae po30pu3KyBaHHA. IIpoiec mopaui i BiABedeHHs MpomyKTy

aBTOMAaTU30BAHMUM.

Koyrep cepii BG cxianaeTbcs 3 ToJI0BHOI YCTAaHOBKH, KOMITIOTEPHOI CHCTEMH
KepyBaHHsi, KaMepu nojadi (rapsyoro) mMoOBiTpSA, KaMepd BHIAJEHHS MOBITPS,
PO3MUIIOBAIBHOTO MPUCTPOIO, MPUCTPOIO AJIs ABTOMATHYHOI Mojavi i BiABe#eHHs

TIPOZTYKTY.
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Vemanoeka ons nanecennst naigkogoi obononku VGB-150E

Ilpecosani noxpumms. LUei cnocib6 HakiagaHHi OOOJNOHOK MOTpedye
TabJETKOBUX MAIUWH CHeUiaIbHUX KOHCTpYKUid. TabneTku MOBUHHI MaTH rNaaky
OJTHOPiIHY MOBEPXHIO.

HaHneceHHst 000JIOHOK MpecyBaHHAM («CyXi»
NOKPHUTTA) 3AIHCHIOIOTh 3a JIOMOMOIOK mabnem-
KO8UX Mawux muny «/patikoma» aHriiicekoi ¢ip-
MU MasnecTi a60 BiTuu3HsAHOT PTM-24 /. MaiuHa €
MOJIBOEHUM arperaTtoM, KM CKJIAZA€eThes 3 JBOX
potopiB (puc. 7.17). Ha mnepmomy potopi,
3BHYAIHUM CIOCOOOM, MpECYIOThCA TabJIeTKH —
aapa aBoomykinoi ¢opmH, sAKi 3a JOMOMOTOIO
CIELiATEHOTO TPaHCIOPTHOTO MIPHCTPOIO
MOJAIOThCS Ha JAPYrHil poTop, He BiaOyBaeTbCs
Puc. 7.17. Pomayiina manemy- ~ HAHECEHHA  NOKPHUTTA.  HaHeCeHHs  MOKPHTTA

sanvra mawuna PTM-24]]: npecyBaHHSM BinOyBaeThes B JBa erand. CroyaTky

1-6yHkep i3 rpaHysISTOM; 2-pOTOP; 5 4 .
3-nyaHcoH; 4-poNHK;, S-peryoBanbHuil 3aroOBHKOETHCA THI3A0 MATpPHULl MOPUIE IPAHYIIATY,

rBUHT, 6-OyHKep 13 Macoto Ui 0G0NIOHKH; . . %
2 S epenandtt Seusiiore R FOTORMS 0 HEOOXiMHMI I YyTBOPEHHS HMXKHBOI YAaCTHHM
IEDACTOK (MOJIOBUHM) TIOKPUTTS, MNOTIM HAa TpaHyJAT IO
CreLiaIbHUX HAMpaBJIIOYMX 3 MEpLIOro poTopa MOAAEThCsA TabJeTKa-iapo, Ha s
b

HAHOCHUTBCA NMOKPHUTTH.

IMicns ¢ikcauii TabieTKH, TOYHO MO LEHTPY THi3Aa MaTpHL, HIXKHIN MyaHCOH
TPOXH OIYCKAETBCS, TOMAI OMYCKAETHCS BEPXHil IyaHCOH, KW TPOXM BIPECOBYE
TabneTKy-aApo B MOPLII0 IPaHyJATy, WO 3HAXOOUTHCS Mil Hero, abo CTBOPIOE HaJ
TabJIeTKO NMPOCTip I 3aNIOBHEHHS OPYTOK0 MopLieto rpaHynaTty. Ilicns nmonadi miel
nopuii ocTaToyHo (OPMYETBCSA MOKPUTTSA LUIIXOM IPECYBaHHS, SKE 3AiMCHIOETBCA
OJHOYACHO BEPXHIM i HIKHIM mMyaHcoHaMH. Ha ocTaHHi#l crafil 31iliCHIOETbCS BH-

IITOBXYBaHHS TabJETKH, fKa BXe MOKPUTAa 000J0HKOW. [IpOoMyKTHBHICTH MalIMHU
10-500 Tabn./rox.
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Jlpyea e2pyna - TENNoBi MpOUECH, WBUAKICTh SKMX BM3HAWAETBCA 3aKOHAMH
fiolMpesHs Terwia. Y Lo rpymy BXOOATh MpPOLECH HarpiBaHHs, OXOJODKEHHS i
KOHIeHcauil.

Tpema 2zpyna - MmacooOMinHi (andysifiki) npouech. ix wBuaKicTs
BM3HAYAEThCA IIBMAKICTIO MEPEXOly PEUOBHH 3 OaHiel pasu B iHwy, TOOTO 3aKOHAMH
macornepenaui. Jlo aubysifiHMX npoueciB HANEKaTh abcopbuis, eKcTpakuis,
pexTudikawis, ancopoiia, CyLIiHHS Ta iH.

Yemeepma zpyna - XiMidHi NPOUECH, NOB'A3aHI 3 NEPETBOPEHHAM PeUOBHH i
sMinoo  ix  BnacthBocredl.  LLIBMmKicTh  LMX  NpOUECIE  BH3HAYACTLCA
3aKOHOMIpHOCTAMH XiMi4HOI KiHETHKH.

IT'ama 2pyna - MeXaHiuHi MPOLECH, 11O BKIIOYAOTH NoApiOHEHHA TBEPAMX
Matepianis, Kiackdikauiio cury¥ux Matepialis i ix 3MiLyBaHHS.

BuleBMKIaNeHe [03BONAE CKa3aTH, WO B OCHOBI Knacubikauii XiMiKo-
TEXHOJIOTIYHMX TIpoueciB y (apMaueBTHUHOMY BUPOGHMUTBI JieXKaTh KiHETHMHI
3aKOHOMIiPHOCTI.

BianoBigHo 40  LBOrO BCIO amapaTypy JOUiIbHO knacuikyeaTH 32
HACTYIHUMH Ipynamu:

1. TinpomexaHiyHi anaparH.

2. TerutoBi anapaTu.

3. MacooGMiHHi anapary.

4. PeaKTOpH - anapaty 14 30ifcHeHH XiMiYHHX NePETBOPEHb.

5. MexaHi4Hi anapary.

Jlo 5-0i rpynu HajleXath anapatd, OCHOBOK fKHX € MeXaHiuHuil BIUTHB Ha
marepian (noapiGHeHHs, NpociBaHHs, 3MIlTyBaHHA, IPECYBaHH Ta iH.).

Tako 3aleXHO Bid XapakTepy oOpoOKH Ta Buay OONajHaHHS, fAKe
BHKOPHMCTOBYIOTb /Ul BHKOHAHHS TEXHONOTIYHUX npotiecis  apmaLeBTHYHHX
BHPOGHHUTB, PO3PI3HAIOTE MAwUHHI, anapamyi Ta 3Miwani TEXHOJOTIUHI MPOLECH.
Jlns MAIIMHHHX TEXHOJOTIYHHX MPOLECIB BHKOPHCTOBYIOTh Take obnagHaHHA, K
apoGapkH, MIMHM, FPaHyJATOPH, Mpecy, MillIaTIKY, MamHHU A1 aMIyJI0BaHHA,
yNaKyBaHHA HanoBHEHHA TY0, aepo3oibHHX 6anoHiB, TOGTO Take OONAaAHHHA, fAKE
06po6nse BMXiOHY CHPOBUMHY MLIAXOM Jii Ha Hei po6ounmu opranamu. o
amapaTHUX TEXHONOMHUX MpOLECiB  BiIHOCATH XiMiuHi peakuil, HarpiBaHss,
BUITAPOBYBaHHs, TOOTO Take OONaAHaHHA, B AKOMY Bin6yBacThca 3MiHAa XiMiuHMX,
GioXiMiYHHX BJIACTHBOCTEM 00’€KTY, MacooOMiH, TOLIO. Haiibinp 4acTo
BHKODHCTOBYIOTBECA 3MilllaHi TeXHOJNOriYHi MpoLecH, fKi BKIIOYAIOTE B cebe
BMKOPHCTAHHS MAIUHHHUX Ta allapaTHUX TEXHONOT MHHX npouecis.

Y GioTeXHONOTiuHIN NPOMHUCIOBOCTI CHTyalis mono knacudikatii npouecis
JAelo inma. ToBopsAuM Mpo npouecy B GioNoriuHii TeXHOOTI], He MOXHA TUTyTaTH ix
3 mpouecaMd XiMiko-apMaleBTHHHOT TexHonoril. Tak, rolOBHUM KOMIIOHEHTOM
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O6nagHanHsA AnA NoJipyBaHHA Ta0neToK

Honipyeanvnux maénemok SZ-300A (puc. 7.18). [lana
MalyHa po3pobiieHa, Wob BUOANIATH 3 MOBEPXHi TabNeTOK IMHJI.
3a3Buyait TaKUM MONipyBANEHHKOM KOMIUICKTYIOTb BCi POTOPHI
tabnernpecu. [IpogykruBHicTs maHoro obnamHauHs: no 550
000 Tabn/ron. B paHii  yCTaHOBUI  BUKOPHUCTOBYETHCA
€NIEKTPOMarHiTHUI MPUHUMI VIS KOJIMBAHHA CHTA BiOpauisMy,
NPOBOAAYH OUHULIEHHA TabJIeTOK 3 BUCOKOI IBHIKICTIO.

Puc. 7.18. Monipy- Honipysansnux Ona maénemox i kancyn YPJ-II — ue
sansnux magremox  TOPIBHAHO HOBHi BUI (apMaLeBTHYHOIO YCTATKyBaHHS (puC.

SZ-3004 7.19). Moro BMKOpHMCTAaHHA BIANOBiZA€ BUMOraM CaHiTapHUX
HOPM Yy (¢GapMaueBTHUHIl Taly3i: yCTaHOBKa OYMIIAEC
MOBEPXHIO TOTOBHX TabJIETOK | Kancyn BiJl 3aldIIKIB
MOPOUIKY;  BUKOPUCTOBYETBCS  OBHLYH 3 IUTABHHM
NEepeMHMKaHHAM MIBMAKOCTI. Pama i cuTa BUroTOBNeHi 3

HepikaBilouoi cTani Ta 3abe3nedyroTs MILHICTS | HaaifHicTE, a
TAaKOXK | JOBrOBiYHICTb. MoOXe BHKOPHUCTOBYBATHUCS I
006po6kH Oyab-IKHX BHAIB TabIETOK i Kancy.1.

Puc. 7.19.
[Tonipysanenux mabremox
i kancyn YPJ-II

Dacysanbre ma naKysabHe 0ONAOHAHNA 018 MAOGIEMOK

Bu6ip BuIy yNakoBKH i MaKyBalbHHX MaTepiaslie BUPILIYETHCA B KOXHOMY
KOHKPETHOMY BMNAIKy iHOWBiAYyalabHO, B 3aN€XHOCTI Bif (i3MKO-XiMiUHHUX BIacTH-
BOCTEH pEYOBMH, IO BXOHATh N0 CKiIamy Tabnerok. OOHIE 3 HalBaXIMBIILHX
BMMOT [0 MAaKyBaIBHHX MarepianiB € 3axWUcT TabneToKk Bix BIUIMBY CBiTia,
aTMoc(epHOT BOJIOTH, KMCHIO TIOBITpA, MIKpOOHOT KOHTaMiHawil.

Y BHpPOOHMUTBI TabIeTOK BHKOPHCTOBYKOTH Taki BHOM VIIAKOBOK: CKJIAHI H
meTaneBi OaHKH, CKIAHI (rakoHH, CKIgHi # meraneri neHand. OmHak Haibine
MEPCIEKTHBHUMHU € IUTIBKOBI KOHTYPHI YNaKkOBKH, fKi ONEPXYIOTh HA OCHOBI
KOMOiHOBAaHHX MaTepianiB METOJOM TEepMO3BApIOBAHHSA; KOHTYDHI YNAKOBKM 1i-
KOHTYPHi 6e30cepenkoBi yrnakoBkH. Bci BUAM ynmakoBok MapKyrOTh, HAHOCSYH Taki
HaHi: HaMeHyBaHHS TabNeToK, ckiaj (i3 BKazaHHAM JO3YBaHHSA HIIOUMX PEYOBHH),
Ha3By MiANpHEMCTBAa-BUPOOHMKA, HOMep cepil, TepMiH MpPUOATHOCTI, YMOBHM
30epiraHHg, KiNbKiCTh TabJIeTOK B YIIAKOBLI.

Jlns KOHTYpHHX O6€3KOMIDKOBHX YIIAKOBOK B Pi3HHMX MOEAHAHHAX ILMPOKO
3aCTOCOBYIOTECA  NlamiHOBaHa  UenodaHoBa  CTpiuka, amoMiHieBa donbra,
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NaMiHOBaHHMil Mamip, MojniMepHa IUNBKA. YIaKoBKA BHPOOJNAETBCA TEpPMO3Ba-
PIOBaHHAM [BOX YNAKOBOUHMX MaTepianib.

KoMipkoBi KOHTYpHi YNaKkOBKM CKJILAIOTCA i3 JBOX OCHOBHHX €JIEMEHTIB:
I1iBKM, 3 AKOT TepMOQOPMYBAHHAM OIEPXKYIOTh OCEpPENKH, i TEpMO3BapHOI abo
CaMOKJIEIOYO] ILTiBKH, AKOK 3aK/IEIOI0Th KOMIPKH MiC/s 3allOBHEHHS iX TabNeTKaMH.
Y skocti TepMoopMOBaHOi [UIIBKM HaHyacTillle 3aCTOCOBYEThCA TBEPAHMA (He-
nnactugikoBanuit) abo cnaborracrudikosaHuii monisiHinxnopua (NBX) TopwHHOKW
0,2-0,35 MM Ta Ginswe. [nieka [IBX nobpe QopMyeTbCs H TEPMOCKNEIOETBCA 3
pisHMMH Matepiaiamu (¢Gonsro, NMOMIMEPHOI IUTBKOK, MaNepoM, KapTOHOM),
MOKPUTHMHM TEPMOJIAKOBMM INApOM; Le HalinommMpeHiluuii Matepian, AKHH
BHUKOPUCTOBYIOTH [UISl YIIAKOBaHHS HErirpoOCKOMIYHKX TabNETOK, Apake, Kancyn. Jns
TirpocKOMiYHMX JIKAPCHKHUX MpenapariB PpeKOMEHAYETHCA BHUKOPHCTOBYBAaTH MOJi-
nponiieH, ane BiH Baxue migpacrbes GOpPMYyBaHHIO; KpiM TOro, BiH TBEpAiWMiA 3a
[BX.

Monictupon Takox no6pe GOpPMyETECs, alle Hepe3 BUCOKY BOJIOFONPOHHKHICTE
3aCTOCOBYEThCS pimwe. JInsd 3akpuUBaHHA KOMIpOK HaHyacTille BUKOPHCTOBYIOTH
anmoMinieBy ¢onbry. I3 BHyTpIlIHBOI CTOPOHM BOHAa TOKpUTa KieeM abo
TEPMOCKIICIOBAHOK IUIiBKOKO, @ 3 30BHIIIHBOI — /akoM. AjomiHieBa ¢osbra
HEeNpOHMKHA 1A MapiB BOAM i rasis, 1oOpe 3axHLIA€ MpenapaTH Bifl MPOHUKHEHHA
3amaxiB. YNakoBKa, WO Ma€ B SKOCTI OOHOro i3 ImapiB amoMiHieBy ¢onsry,
BIIPI3HAETLCA MEHILIOI0 TNPOHHMKHICTIO, a Taka, WO CKIAJAETBCA UIIKOM 3
amoMiHieBoi ¢onbr, 3abesnedye BACOKY FepMETHUHICTS.

o - Jna MakyBaHHA TablleTok y GiicTepu NpH uuKiIiuHOMy (OpMyBaHHI BHKO-
pHCTOBYIOTH asToMat 3004.6, a npu Ge3nepepBHOMY — aBToMatH Tumy 557, 558 i
213. JIns KOMIUIEKTYBAaHHS KOHTYPDHHX KOMIDKOBHX YMAKOBOK Y TaukKH
BHKOPHCTOBYIOTh aBTomaTH Tumy 584 i 3004.7, pospodneni HIIO "Iporpec”, mo
BHMIyCKak/ibca cepifiHo MapiynonscbkuM 3TO, i aBromatu "Beryac 80", "Beryac
160" (HimeuunHa).

TepModopMoBaHa IUTiBKa 3 PyJIOHY 6€3yNMHHO 3MOTYETBHCA ¥ HAaXXOIUTh Ha
obeprouit GapabaH QopMyBaHHs, e BOHAa pO3IrpiBacThCs iHOpauepBOHUMH
fpOMEHAMH JI0 TUIACTMYHOTO CTaHy, a MOTiM 3a JONOMOTOK BaKyyMy IpH-
CMOKTY€TBECA 10 KOMipok Gapabana, npuiiMarodu Heobxinny dopmy. Jani niiska
HAAXOANTh Ha HANpsSMHMHA CTiN, ¢ BinOyBAaeThCA 3aMOBHEHHA KOMIPOK TUTiBKM
tabnerkamu. TloTiM IUTiBKAa 3BEPXY MOKPHBAEThCA AMIOMiHIEBOK (onbroro abo
manepoM, IO 3MOTYEThCA 3 PYAOHY, i 3a HOMOMOTOK) XONOAHOrO i raps4yoro
6apabaunie ckieroerbes. OTpuMaHa cTpiuka 3 Tabnerkamu BHpYOyeTscs Ha
BHpy6GHOMY LrTaMri. ['OTOBi YNakoBKM MO JIOTKY CXOASTH i3 aBTOMaTa, a BUpybaHa
CTpiuKa, 10 3aIMIIWIACS, 3MOTYETbCS B PYJIOH, AKHH NOTIM BUAANAETECA 3 MALIMHH.
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[TakyBanHs TabeToK y ckiaHy Tapy (6aHkH, ¢biakoHH, pobipku) 3abesneuye
repMETHYHICT, yNMakoBKH. [Ins ¢acyBaHHs y CKIsHI NpoOipKH BHKOPHCTOBYIOTH
aBTOMaTH TUny 472 3 OJHOYACHHUM 3aKyMOPIOBAHHAM MPOOIPOK TMOJieTHIEHOBOX
MPOOKOI 3 aMOPTHU3aTOPOM.

Jins Hak/IelOBaHHS €TUKETOK Ha CKJISHI TPYOKH 3aCTOCOBYIOTH aBTOMATH THILY
450, a u1a ynakoBkH TpyOOK y neHanu — asToMaty tumy 455 HBO "Tporpecc". Ins
(acyBanHs Tabnerok y ckioTapy 3 pi3pGoBuM ropsiom Mapiynonscekum 3TO
BHUITyCKa€ThCS aBTOMATHYHA JliHis Tummy 3012.

Asmomam ona 0e3KOMipK068020
YRAKY8aHHA maonemok MidHe osoma
CMpiyKamMu mepmo36apiosanbH0o20 Mamepiay
AYT-2 (puc. 7.20) mpu3HaYeHH#H Ui
JIBOPSHOIO YIaKyBaHHs MIOCKO-LWTiHAPHYHHUX
TabJIeTOK MiX JBOMA CTpiuKamMH, HalpHKIak, i3
narnepy 3 MoJieTUIEHOBUM MOKPUTTAM Ta iHLIKX
noAiOHUX MarepianiB. ABTOMAar BHKOHY€ Taki
nii:  opieHTOBaHa  mojaya  TaGNETOK 3
BiOpoOyHKepa, ynakyBaHHsS (TePMO3BaprOBaHHS
CTpiYOK), HAHECEHHS pEKBI3UTIB, Hapi3aHH,
naKkyBaHHs OJlicTepiB y KapTOHHI KOpOOKH 3

Puc. 7.20. Asmomam ons 6e3xomipko- 5
6020 nakysanns mabnemox AYT-2 OHOYaCHUM MIAPAXYHKOM.

Bnicmepni mawunu

[MpuHLMn if TaKUX AaBTOMATIB MOJIATAE Y:

- PO3MQTYBaHHI XJIOPBiHINIOBOI [UTIBKM Ha CrieLia/IbHOMY BY3Jli PO3MOTYBaHHSL;

- Mojavi MIiBKM Ha MeXaHi3M (OpMyBaHHS KOMIpOK, KyAH 3MIiHHO MOJAIOTh
raps4e MOBITPA, a NOTIM TMOBITPA BiACMOKTYIOTb, B pPe€3yJbTaTi 4Oro y ILTiBLI
(hopMyIOTBCS KOMipKH;

- 3aMOBHEHHI KOMipOk TabneTKaMH, sKi HanXomsTh 3 OyHKepa;

- TEPMOCKJICIOBAaHHI TUIACTMKOBO CTpiYKM 3 TableTkamu 3i CTpIiMKOK 3

amoMiHi€BOIO  (pONBrol0, Ha AKy HAaHECEHO Miap XapyoBOro JIaky, 3[aTHHMiH
TEPMOCKJIEIOBATUC;

- BIITHCHEHHI Ha YNaKOBKaX PeKBi3UTHUX JAHHX;

- BUpyOyBaHHi 6icTepiB i BigpaxoByBaHHI HEOOXiIHOI X KIJIBKOCTI y MauKy;

- MaKyBaHHi Ma4yok OicTepiB y KOpoOKH.

Yci onepallii NpOBOAATHCA ABTOMATHYHO i i (POTOETIEMEHTHHM KOHTPOJIEM.

Ha puc. 7.21 naBeneHo cxemy asmomama C70 dipmu "IMA" (Itanis) nns
naKyBaHHs TabaeTok y GiicTepu Ta 6iicTepiB y KOpOOKH.
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Puc. 7.21. Cxema asmomama C70.

Pyuna éonicmepna mawuna AB-
1, puc. 7.22, npuszHayeHa 1 poOOTH B
yMOBaxX HEBEJIMKUX BHPOOHULTB abo
JocnigHux — naboparopiii.  MamuHa
BHUKOPHCTOBYETbCA MU CIIKaHHA
6utictepiB i mpaioe NpH TeMIepaTypax
no 200° C i BHKOPHCTOBYETbCS Ui
pi3HHX THIIB MarepianiB, B T.4. i Ans
ALU-ALU 6unicrepiB. Po3mipu Gicre-
Puc. 7.22. Pyuna 6nicmepna mawwuna AB-1 piB 3MiHIOIOTBCA 3aMiHOIO (OpPMATHHX
yacTUH. MamuHa MoXke GyTH OCHalleHa IIPUCTPOEM BUBOY JATH BUITYCKY i TEpPMiHY
MPHIATHOCTI.

Y IOoCKOHalIeHa agmomamuyHa onicmepna
mawuna (puc. 7.23) npu3HayeHa s 30iHCHEHHS
MOBHOTO  UMKIy  BUpoOHMuTBa  Guicrepa:
HarpiBaHHs i ¢opmyBanHa miiBku [IBX,
HanoBHEHHs OjicTepa MPOOYKTOM, CIiKaHHS,
nepdopallis, HaHECEHHs KOIy Ta OalaHCyBaHHS.
SIK HanoBHIOBa4i MOXYTh OyTH BHKOPHCTaHi
TabJIeTKH, KarCy/id, MiryJKd i T.I. Y MalluHi
BHUKOPHCTOBYETBCS BaJl MEPEXPECHOrO THUITY IJIs
crikaHHsA OmicTepiB, pe3y/JbTaToOM LBOrO €
BIACYTHICTb  TEMIEpaTypHOro  BIUIMBY  Ha
MeAWYHHHA npemnapar, rapHUH BUITIAA  Puc. 7.23. Aemomamuuna 6nicmepra
yNaKyBaHHS Ta MOKpPALUEHHs ii BIACTHBOCTEH. mawuna KDB-120
BiacyTHicTs Binxomis npu moaini cycinHix GmictepiB 103Bos€ 30€perTH KOWITH Ha
BUTpaTHi Marepiani. OCOGNMBOCTAMH KOHCTPYKLii aBTOMaruyHoi OJicTepHOL
mamuau KDB-120 (puc. 7.23) €:

* aBTOMATHYHUIA NPUCTPIiii 3aBaHTKEHHS TaOJIETOK i KancyJI,

188




image190.jpeg
* cUCTeMa BHUABJICHHS He3arnoBHEHOro Oiictepa;

* aBTOMaTHYHa CHCTEeMa OpieHTALT (IS Karcy);

* BaJl IEPEXPECHOTO TUITY 3aXMCTY KOMipKH Bil MOTPAIUISHHS raps4oro noBitps,
110 3abe3rneuye 30epexeHHs npenapary.

Puc. 7.24. bnicmepna mawuna
KDB-120ALU

i

Puc. 7.25. Aémomamuuna
6nicmepna mawuna KDB-240

bnicmepna mawuna KDB-120ALU (puc.
7.24) mae xapakTepHCTHKH, cxoxi 3 KDB-120
Ta, KpiM TOrO, 3[JaTHAa yMaKOBYBatTH MPOMYKLIi1O
B QIIOMiHi€BY TIUIIBKY 3 000X CTOpiH, [UIs
Kpawuoro 30€peeHHs i 3aXHCTY Bill CBITIIOBMX
MIPOMEHIB.

Y  uukii  BMTOTOBJIEHHs  Ouicrepa
BiZIOyBaIOTBCA: XOJOAHE (HOPMYBAHHS, HAIOB-
HEHHs  OyicTepa  MpPOAYKTOM,  CITiKaHHA,
nepdopallis, HaHECEHHs KOy Ta OalaHCyBaHHSs.

BigcyTHicTh  3a30py MiK  CycimHiMH
6nicrepaMu mpu 00pi3aHHI CYTT€BO 3MEHLIYE

KiJIBKiCTB BiZIXOZiB Ta O3BOJISAE 3A01LAAUTH KOIITH
Ha BUTPATHi MaTepiaiu.

BucokomBuakicHa asmomamuyna
onicmepna mawiuna KDB-240 (puc. 7.25)
3aCTOCOBYEThCS U1 3IiHCHEHHS MOBHOTO LUKITY
BUpOOHHMLTBAa Oiicrepa: HarpiB i ¢opmyBaHHs
wiiBku [1BX, HamoBHeHHs Onicrepa MPOXYKTOM,
crikaHHs, mepdopamis, HaHECEHHS KOOy Ta
OaylaHcyBaHHS.

Oco0aMBOCTIMHM KOHCTPYKLiT aBTOMaTHYHOT
6nicrepHoi MaumHun KDB-240 €: aBTOMaTH4HUi

NPUCTPiii 3aBaHTa)KEHHS TabJETOK i KarCyJ; CHCTeMa BHABJIEHHS HE3allOBHEHOIO
Gnictepa; cHcTeMa BMABJICHHS HECHPABHOCTEH i3 3a3HAYEHHSAM MiCLs HECIIPABHOCTI;
aBTOMAaTHYHa CHCTEMa OpieHTalii (A1 Karcyi); BUXil MPOAYKTY B 4 pa3u OLIbLIMI,

Puc. 7.26. Bnicmepna mawuna
Clinipack

HDK y  TpaAuMuifiHuX  OnicTepHMX  MalMH
MO3ai4YHOTO TUITY.

Mammna Clinipack — 1e KOMIaKTHa,
€KOHOMiYHa i THyYka B 3acCTOCYBaHHi OuicTepHa
MalllMHa, IpU3HaYeHa Uli KIiHIYHUX BUIIPOOYBaHb,
a TaKOX HEBENMKHX i cepeiHiX BHPOOHMUTB (pHuC.
7.26). BoHa po3poGnieHa I8 JOCIIDKEHHS i
poboTH y (apMaleBTHYHii MPOMUCIOBOCTI Ta
NpH3HaueHa [UI1 HEeBEeJMKUX (apMaleBTHYHHX
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koMnauiit. 3Mina GopMaTy B MalliMHi 30iHCHIOETHCA D3 NONOMOTH IHCTPYMEHTIB i
creuiaNbHUX MPHCTOCYBaHb Ta 3aiimac 20 xsuimH. Y mamuni Clinipack moxe
3acTOCOBYBaTHCS TepModopmyBaHHA abo xomoaHe (opMyBaHHA OnicTepiB 3
BMKOPUCTAHHSM BCIX IOCTYIHHX BHAIB MAKyBalbHUX MaTepianis.
[Iepesazamu Clinipack €:

+ HaibinpHa eKOHOMIYHA MallIMHA Y CBOEMY Kiaci;

* KOMNAKTHICTb i NPOCTA KOHCTPYKUii;

* apMOBaHa HEPXKaBilOYOI0 CTaIIO;

« pigmoBiaHicTs cranaapraMm GMP;

* HasABHICTb OJMHAPHOTO i MOMIBiHHOTO pszty GicTepis.

Mopene KDM-920 -~  ue
asmomamuyina bnicmepHo-
Kapmonaxcna mawiuna (puc. 7.27), wo
€ BAAJIOIO KOHCTPYKTOPCBKOIO

po3pobkoro 3 of'eqHaHHA Mopene
KDB-120 (Gnicrep-MamnHa) i KDM-
900 (kaproHakHa MamuHa). LlMKn
poboTH cKazaeTbcs 3 BUPOOHMLTBA

Puc. 7.27. Asmomamuuna 6nicmepHo- . . . . .
kapmonaxcra mawuna KDM-920 OmicrepiB i nepeMilleHHa iX y

KapTOHAKHY MAIIWHY, [¢ BiAOyBaeThCA

1X ynakoBKa B KapTOHHI KOPOOKH.
MakcuMansHa npoaykTiBHiCTb: 100 kopoOOK/XB.
[lepesazu aBTOMAaTHYHOI 6ricTepHO-KapTOHaXHOT Mamuan KDM-920:

= Bci 30BHIIIHI NOBEPXHI MALIMHU BUTOTOBJIEH] 3 HEPXKaBiloyol cTai;

"cHUCTEMA KEPyBaHHA i3 CEHCOPHHMM €KPaHOM OCHAalleHa IETEKTOPHUMH
CHCTEMaMH JUlsl BUSBJIEHHS HACTYITHHUX CUTYaulii:

- 32 BiACYTHOCTi (hacOBaHOTO NPOAYKTY, KAPTOHHA Navka He Oyne Bikpura,

- 3a BiICYyTHOCTi KAPTOHHOY MauKy, IHCTPYKUis He Oyle MicTHTHCA B Kopobui,

- 3a BiACYTHOCTI KapTOHHOI Na4ykM Ta iHCTPYKIii, MallMHa aBTOMATHYHO
3yNUHAETBCH,

- AKIO TPOAYKT i iHCTPYKuis He 3aBaHT®KEHI B KAPTOHHY MayKy, BOHa
aBTOMaTHYHO BiIBOJUTHCA 3 KOHBEEPA;

® JKIIO HAKOMMYYBATLHMI MarasuH s OJicTepiB mepenoBHeHMid, Gnictepu
TNEpEAaloThCA IO PE3EPBHOTO KOHTeHHepy €3 3ymHHKH pobOoTH iHii;

* kapToHaxHa MaimdHa KDM-900 Moxe 6ytu of'enHana, sk 3 GmicTepHOmO
mammHoro KDB-120, Tak i 3 aBTOMAaTHYHUMM paxyBalbHO-(aCyBaTbHUMH
MalI¥HaMH, 2 TAKOXK MAllMHAMH JJIS PO3NHUBY.

Aemomam 018 acysanHa mabnemok y CKIAHL mpyOKu, CKIAHI 6anku i
nonimepui nenanu. Asromar 472P-K npusHaueHuit s ¢dacyBaHHs TabneTok y
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CKJISIHI TPYOKHM |1 3aKOpKOBYBaHHS TpyOOK MOMi€THICHOBUMH KopkaMH (puc. 7.28).
CrisHi TpyOku 3 OyHKepa 5 3a JOMOMOrOI BiOpOILIaHKM HAAXOAATh Y KOMIpKH
3ipouKkH MexaHi3My nojadi 3, akuil, o0epTaroYnch, nepenae Tpyoku y BUpizu poTopa
9. Porop 9, pyxarouuch 3 nepepBamH, rnepecyBae TpyOKH Ha MO3MLIT 3alITOBXYBAHHS
Tabnerok. Tabnetku no noTky 8, sAxuit Mae 20 HampsMiB, HaOXONATh HA TO3MLIT
3LITOBXYBaHHS, 3 IOXMJO BCTAaHOBJIEHOro OyHkepa TabjeTok 6, 3a AOMOMOrCHO
3y04aToro Bajy XMBUJIbHHMKA i BIOpOrunTH 2.

Puc. 7.28. Asmomam ona ¢hacysanna mabnemox y cknani mpybku 472P-K.
Y MOMEHT, KOJIM pOTOp CTOITh, LITOBXAU MoAae iX mo oxHii, 10 ado 20 Tabne-
TOK y TpyOKy, MPUTUCHEHY 1O poTopa 9 crpiukoro. Ha 21-if mo3uuii (na 11-i, skumo
dacyrotses 10 TabneTok) KokHa TpyOka mimirae GpoToeleKTPOHHOMY KOHTPOJIIO Ha
MOBHOTY 3alOBHEHHS 3a JONOMOroK NpUCTpor0 /0, a Ha HACTYMHIiA MO3uMLil
MexaHi3M 11 3akpuBae TpyOKy KOpPKOM, MICJI YOro 3a IOMOMOTOK MPUCTPOr /0
KOHTPOJTIOEThCS AKICTh KOpPKYBaHHSA TpyOKku. Kopku Hanxonats 3 BiopobyHkepa 7.

Puc. 7.29. Paxysanena
mawuna CPE-6

PaxyBajibHO-(acyBajibHe 06.1a JHAHHSA

Mawuna CPE-6 — enekTpoHHa paxyBajlbHa
MaiumHa (puc. 7.29), npu3HavyeHa [uii BiApaXoRYBaHHS
TabneTok i Kancyn Ta iH. TBepaOMX (opM JIiKapChbKUX
3aco6iB, BitamiHiB i BAJl y ¢unakoHu 3 pi3HHMH
reOMETPUYHUMH NapaMeTpaMy. MalllnHa Ma€ CUCTeMY
ynpaBiiHHA 3a gomomorow PLC 3 Touch Screen
JUCIUIEEM, 3a  JIOTIOMOrOK  SKOr0  3aJaroThes
napaMeTpu Tmpouecy i BinoOpakawoTbCs HaHi Mpo
HaJIaIUTyBaHHS MaLIMHU.
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Paxyeanvna mawmuna KDC-101 (Puc. 7.30) —
BHUCOKOLIBHU/KICHA i eeKTHUBHA paxyBajbHa MaLIMHA.
Po3zpobneHa s migpaxyHKy TaKHUX THIIB MPOMYKTIB,
AK Karcyjd, TabNeTKH, apaxe, miryiku i t.m. Jlana
MallMHa Ma€  KOpO3iMHO-CTIHKMH  KOXyX, 3a-
L ; BaHTa)XyBaJIbHY €EMHICTb 3i CKJIOBOJIOKHA Ta CKJITHUH
s ! 5 MOBOPOTHHIA  CTiJI, SKUH BiAMOBiZa€ BUMOraM

Puc. 7.30. Paiyeaﬁbna craugaptie GMP. Cucrema, OCHalleHa CBITIOBHUM
mawuna KDC-101

JATYMKOM i KOMITHOTEPU30BaHUM JIIUWJIBHUKOM, LIO
JI03BOJISE NOCATTH BHMCOKOI TOYHOCTI 00JIiKy. [ MPOMYKTiB Pi3HOTrO po3Mipy He
NOTPIOHO JOAATKOBMX 3MIiHHMX 4YaCTHH. MalMHa 3pyyHa B OOCIYroByBaHHi i
OYHCTL.
Paxyeanvho-gpacysanvna mawmuna KDC-
212 (puc. 7.31) — ue OararokanampHa (12
KaHaJliB) paxyBaJibHO-(pacyBasbHa MallMHA AJIs
po0OTH 3 TAaKUMHU MPOAYKTaMH, K TabJIETKH,
Ipaxe, TBepAi i M'sKi >kenaTHHOBI kancynu (y
TOMY YHCHi i MpO30pi) Ta HANOBHEHHS HUMH
Fup, 131, bbbt 6aHoK. Monens KDCTZQ OCHalIlleHa
sMawwna KDC-212 ONTHYHMUMH  [JaTYHKAMH |  KOMITHOTEpPHOIO
CHCTEMOIO BiUTiKy, IO 3abe3rnedye TOYHHH i
edeKTUBHHI MipaxyHOK i HAMOBHEHHsA. MakcHMallbHa IIBUAKICTh paxyHKy — 6000

wt/xB. OCHAIIIEHAa CHCTEMOKO BHIAJIEHHS MUY i CKOJiB TableToK Ta aBTOMaTHYHOIO
CHCTEMOIO Mojaavi 6aHoK.

Paxyeanvha mawuna KDV-3 (puc. 7.32)
— e aBTOMaTH4YHa MaUIMHa JUIi TOYHOTO
miapaxyHKy TaOleTok, Kamcyls, JApaxe i
NMOMIOHMX TPOAYKTIB 1 HAMOBHEHHd HUMH
6aHOK (KoHTelHepiB). Jana MailrHa
cKJIamaeTbes 3 JiymibHOI MamuHd KDC-101,
MOBOPOTHOTO ~ CTONY, KOHBEEpA, CHCTEM
€JIEKTPUYHOTrO i IHEBMATHYHOIO KOHTPOIIO.
HNana MamuHa Moxe Oyt o0'egHaHa y
Puc. 7.32. Asmomamuuna paxysarena ~ BUPOOHMUY JIiHIIO 3 iHIIMMM MallMHaMd. Bona
mawuna KDV-3 MOXKE MpalioBaTH 3  PIi3HAMH  THIaMH
Ganox/¢pnakoniB. [lpocta B ekciulyarauii Ta HajJaliTyBaHHi, € MOMJIMBICTb
PeryJIroBaHHS MIBHIKOCTI MiAPaXyHKY Ta IIBHAKOCTI KOHBEEpA.
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Mawuna SAV-1 (puc. 7.33) — ue
aBTOMAaTHYHa JiHiA, npH3Ha4YeHa uis
MiapaxyHKy i yMakoBKH TabNeTok, Karcyna i
iHIMX TBepAMX (GOpM JiKapchbKUX 3aco0iB Y
brakoHH 3 pi3HUMHU reOMeTpPHYHUMH
: napametpaMH. SAV-1 ckiagaeTses i3 CTaIBHOI

Puc. 7.33. Paxyea”b@_naxywﬂbm OCHOBH, Ha sfKid po3MillleHa eJeKTPOHHA

mawuna SAV-1 paxynkoBa mammnHa CPE-6. Ha ocHOBi Takox
pO3MilLIEHHIT KOHBEEP 3 TPAHCHOPTYIOYOK CTPIYKOI, PyX SKOrO 3IiHCHIOETHCS
IBUTYHOM 3 peryjibOBaHOKW wBHIKiCTIO. [lomaya ¢rakoHiB mpoBOAMTBCA 3
MOBOPOTHOrO croty. [TpOAYKTMBHICTD MAlIMHU 3al€KHTh Bil TUIY i po3Mipy
MPOIYKTY, MapaMeTpiB YMaKOBKH.

Asmomamuyna ninia ona pacyeanns 6 6AHKU 3 iX NOOATLULUM 3AKPUMMAM
3 (YHKYiaAMU NOGIMPAHO20 OYUWEHHA, HANOGHEHHA MA 3AKyNOPIOGAHHA mapu
KDV-7 (puc. 7.34) po3pobiieHa crewiaibHO [UIi aBTOMAaTHYHOTrO (acyBaHHA
OpPOAYKTIB (hapMaKoJIOriYHOro BHPOOHHLTBA,
TaKMX, K TaOJIETKH, Karcyniu, Apaxe i T.I.
MammHa ocHamieHa (YHKLISIMH PETeIbHOro
OYMILEHHA Tapd, TOYHOrO  MiJpaxyHKy
MPOAYKTY Ta 3aKPHTTA, a TAKOXK CHCTEMOIO
MOHITOpPUHTy. [IOBOpPOTHMIt CTiJ, KOHBEEp,

3aBaHTAXYBaIbHA E€MHICTh, KOXYX i poboui
;Z;Zaiiﬂ ’i“;”;’;‘:;’;"z;‘*;‘;g:”’:u‘jz MOBEPXHi BUTOTOBJIEHI 3 HEPKABiKOYOI CTai,

saxpummsm 3 rymryismu nosimpsnozo WO  BUIMOBINAE  BUMOraM  CTaHJAPTy GMP.
ouuwenns KDV-7 MammHa npocta B HaJalITyBaHHI i

00cCITyroByBaHHi, JIErKO PeryJlo€eThCsA Mif pi3Hi po3Mipu 6aHOK i KPHILIOK.
KaproHaxni MamuHu

Hanigeagmomamuuna KapmoHaxycHa
Mawuna eepmukanviHozo muny KDM-300
(puc. 7.35) aBTOMAaTH4YHO BiJIKPHBA€ KapTOHHI
KOpOOKH U1 iX MOJANBIIOrO  Py4YHOro
HarlOBHEHHA Ta TMOJAJIBLIOTO AaBTOMATHYHOTO
3aKpUTTA.

Mamuna KDM-300 3naTHa mpawioBaTH 3
pi3HUMH THIIAMH KapTOHHUX KOpPOOOK s
6micrepiB, (akoHiB, MakeTHKiB, caie abo Ty6.

Puc. 7:35 Ilmisaamovamiaria V ubOoMy MOZIENBHOMY pﬂIli npeacTaBJji€Ha
KapMOHAdCHa mawuna eepmukanphozo TAKOXK KapTOHaXHa MalllMHAa IJiA CIiKaHHSA

muny KDM-300 TEPMOKIIEEM (Momens: KDM-300H-
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- 3

FOPU3OHTANBHUI TUMN). [Tepesazu NaHOT MOZEIi: BCTAHOBJIGHHS 3MiHHUX (HOpPMaTHUX
yacTHH 3aiiMae 6;u3bk0 20 XB.; Maili rabapuTH anaparty; peryJiloBaHHS IIBHAKOCTI ‘
BiZIOyBa€TbCA B 3aI€XKHOCTI Bifi BUMOT BUPOOHUKA; € OMUIT, AKi BKJIOYAKOTH rapsye
[ITaMIyBaHHS AJs APYKY Ha KOpoOLi AaTv BUIyCKy abo HOMepy cepii, peryJiorTh
ABTOMAaTHYHE 3allOBHEHHS KOPOOOK, BKJIFOUAIOTh BUKOPHCTAHHS TEXHOJIOTIT CrliKaHHs
TEPMOKJIEEM. ’

AemomamuyHa KapmoHA}CHA MAWUHA 20pU30HmManvHo2o muny KDM-900
(puc. 7.36) npu pobOTi 3MiICHIOE aBTOMAaTHYHE BiJKPUTTA KApTOHHUX KOPOOOK, TX
MOJlaJIbllIe HANOBHEHHS TOTOBUM MPOIYKTOM,
pO3MillleHHs ~ yCepeduHi  iHCTpykuii 10
MpPOOYKTY, HAHECEHHS KOOy Ha KOpoOKy i
TIOJIaJTbLIE 3aKPHTTA.

Maunsa KDM-300 3aaTHa npauoBaty 3
Pi3HUMU THIIaMU KapTOHHHX KOPOOOK. B skocTi
MPOAYKTY MOXYTh OyTH BUKOpPHUCTaHi Oiictepw,
(nakoHu, MakeTUkH, caue abo Tyou. ¥ maiuHi

KDM-300 3acTOCOBY€TbCS OIMHOYHA JIiHis Puc. 7.36. Asmomamuuna
KapmoHAaXMCHA MawuHa

2opuzonmanvHoz2o muny KDM-900

NpOCYBaHHs MPOAYKTY 3 MEXaHiYHUM MOAIJIOM
eramiB OJs JOCATHEHHA BHCOKOI TOYHOCTI,
3HOCOCTIMKOCTI 1 30inbUIEeHHA MNPOAYKTUBHOCTI. [laHa ycTaHOBKa Moxe OyTH
BUKODUCTaHa [UIi MaKyBaHHS B JIMCTOBiM ¢opmi, 3a JOMOMOroro cCrikaHHs
TEPMOKJIEEM 1 3 3aCTOCYBaHHAM JpPyKy Ha YMakoBLi AJs HalKpalloi BiAMOBiZHOCTI
BCiM NMOOaKaHHSM 3aMOBHHKA.

VY UpOMY MOIENBHOMY DSl MpEeACTaBlieHa TaKOX KapTOHaXHA MallWHA JUIA
crikaHHA TepMokiieeM (Monens: KDM-900H-ropu3oHTansHui TUI).

194




image16.png
nepinx € 01000'ekTH (BIpYC, OakTepid, rpHO, POCIAHHHI a00 TBapUHHI KIITHHH,
biomonekynu). Taki 0b0'eKTH BiACYTHI B XiMmiuHilf TexHosorii. IHIIMM npUKIaLOM
MOXKE CITY>KMTH 3aCTOCYBaHHS BUCOKHX TEMIEpaTyp, fKi, AK MPaBUIIo, HEMPUHHATHI B
OioTexHonoril, ane 4acTo BUKOPHCTOBYIOTBCS B XiMiuHil Ta dapmaueBTHUHil
texHonorii.  BararocrafifiHicTe i BMCOKI THCKH Takox € arpudyramm
(apmauesTHYHOT TeXHONIOTT, a He GioTexHonorii. OnHak GioxiMiuHi i XiMiuHi peakuii
imy T npuHLAMNOM ne LllaTense.

B ocHoBy nofiny 6i0TeXHONOrIYHUX MpoLEciB MOXKYTh OyTH HOKIAAEH] pi3Hi
MPUHLKUIK, HAMPHKITAZ, OUiHKA: HAaNeKHICTh 61000'€KTiB A0 HAALAPCTBA KUBHX ICTOT
(mpouecu Ha OCHOBI  BUKODMCTaHHA  akapior, mMpoKapioT, eykapioTi),
(pyuxuioHaneHoi  akTHUBHOCTI  6ioolO'ekty  (BiocuHTes, 6GioTpaHchopmauis),
MOXUTHBOCTi BUOKPEMJIEHHA OKPEMHUX €TariB 3 6i0TEXHOMOTIYHHX cXeM BUPOOHMIITBA
Yy BHINISAI CAMOCTIHUX MpoLECiB (MIroTOBKAa MOXKUBHUX CEpPeloBUIL i 00Ia{HAHHS;
CTEpWIi3auis TNOXKMBHUX  CEpPEeAOBMIL OONamHaHHA, MOBiTPA, GepmeHTauis
(xynbTUBYBaHHA) 06i000'ekTy; BHILUIEHHA, OYMILNEHHA Ta TNaKyBaHHS TOTOBOTO
NpPOAYKTY i T. 1.

BioTeXHONMOTiYHI TPOLIECH YMOBHO MOXHa Higposainutu Ha Giosoriusi,
6ioximiyni Ta GicaHamoriuHi. JIo mepimInX BiTHOCATH Ti 3 HUX, SKi [PYHTYIOTBCA Ha
BHKOPUCTAHHi aKapioTiB, MpOKapioTiB i eykapioTiB, Apyri - Ha BUKOPUCTaHHI
depmenris, i Tpeti (6icaHanoriyHi) - Ha XiMiYHOMY cHHTe3i abo HamiBCHHTE3i
peuoBHH, GYHKLiOHATBHO GIN3BKHX 200 €KBiBaNEHTHHX NEPBHHHUM ab0 BTOPUHHHM
MeraboNiTaM  JKMBMX  OpraHisMiB  (olep»aHHA MOXiZHHX  MNEHIUMIiHY i
1edanocnopuHy, TETPALIMKIIHY, HYKJIETHOBUX OCHOB Ta iH.)

Kpim Toro, 6ioTexHosoriuHi mpotiecy MoxHa kiacudikyeaTu 3a:

e xapakmepom 6ioob’ckmy: InasMmind, ¢arum, BipycH pocnaMH i ccaBUiB;
KITHHH TpPOKapioTiB; KIITUHU eykapioTiB; OiomonekynH (pepMeHTH, HyKIeiHOBi
KHCIOTH ab0 TX KOMIIOHEHTH Ta iH.);

® 3azanbricmio | cneyugiunicmio 6iomexHOROZINHUX hBpoyecie. 3aralibHi;
cnewiaibHi - Mikpo6Ha 6ioTexHonorif; GpiToGioTeXHONMOriA; 300610TeXHOIOTiA;

® yucnom 6io06’ekmig: oguH (HampukiIan, iMMoOitizoBaHuit ¢epMeHT, oxHa
YyUCcTa KyJIbTypa - MNpOAYLUEHT IikaHa i T. A.); mBa i Oineme (Hanpukian,
iMmo6inizoBaHa nonidgepMeHTHa clcTeMa)

® yMo8aMU NpOBeOeHHA peakyiii: HECTEPWIbHWUW, CTEpWIbHHH, aepoOHHIA,
aHaepoOHMi, mnoBepxHeBWil, TIMOWHHMK, mnepioaguuHui, HamiBOe3nepepBHUIA,
6e3nepepBHui, TBepAodasHuii, razodazHuil, OOHOCTYMiHYATHH, JBOCTYNiHYACTHH,
6ararocTyniHyacTuii;

* cmadiamu peanizayii mexnonoeii eupobHuUymea: NMiAroToBKa obnaJjHaHHA Ta
MOXHBHUX CEPENOBHILL, CTepWiisalis oOnagHaHHA, MOKUBHUX CEPEAOBHILL, MOBITPA,
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Posain 8. OBJIAJJHAHHSA /11 BUPOBHUIITBA IH’EKIIMHUX
JIKAPCBKHX 3ACOBIB

3rinHo NFC-knaccudukauii ¢opm BHIycKy mpemapatiB, a Takox 3a
NiZICYMKaMH Po3apiOHOro i rocmiTaJbHOrO CErMeHTIB (papMaleBTHYHOTO PUHKY
Ykpaiuu B 2015 poui apyre micue 3aiiMaB kiac F «[TapenrepanbHiy». Bonu ckiananu
BiamoBinHO 33 % BCIX CMOXHMBaHMX JKapChbKUX 3aco0iB (B ymakoBkax). Y
rpOIIOBOMY BHpa3i MapeHTepaibHi 3BUYaifHi HOpPMH MPUHOCATH GiNiblLie rpoleH, Hixk
OpajbHi TBepAi 3BMYaiiHi npenapaTtu. Cepel iIMIOPTHHUX MpenapariB MapeHTepalibHi
3BMYaiiHi Mpenaparty 3aiiMaloTh JMLIe TpeTe Micue 3 4acTkorw 11 % (puc. 8.1).

1% 1%

o | A Opanbui Teepai ™ |Q HasanbHi MicueBoro 3acrocyBaHHs l

B | F Iavenrepannhi I o | K Opanbhi MicueBoro 3acrocyBaHns l

O | M Jlepmatonoriuni remopoinansui . N O¢ranbmonoriuni |
MiCU€eBOro 3aCTOCYBAHHS, 30BHILIHI 0 ==

o | D Opaneni piaki I

Puc. 8.1. Cmpyxmypa punxy JI13 micyegozo eupobruymea 3a NFC,
Vpaina, 2015 pix %

3rinno 3 JI®Y ikapceki 3aco6M I MAPeHTEPATBHOTO 3aCTOCYBAHHS
K1acu(ikyloTbCs 32  TaKMMM  Tpynamu:  iH’€KUidHI  JliKapchki  3aco6wu;
BHYTPIlIHbOBEHHi iHQY3iliHi Jlikapchki 3aco0HM; KOHUEHTpaTH WA iH’eKUiHHUX a6o
BHYTPIlIHbOBEHHHX iHQY3iiHUX NiKapChKUX 3ac00iB; MOPOIIKM A iH’€KUIHHUX a60
BHYTPIIIHBOBEHHUX iH(Y3iMHHUX JTiKapChKHUX 3ac00iB; iMILIaHTaTH.

ITapenTepanbHi Jlikapchbki 3aco0M 3aBOJCHKOTO BHPOOHMLITBA BHUITYCKAKOTHCH B
€MKOCTAX 3i ckia (aMmyid, (JIakoHH), MPO30PUX IUIACTMACOBHMX YINAKOBKaX i3
nojliMepHUX MaTepiatis ((1akOHH, IMPHI-aMITYJIH, THY4YKi KOHTEHHEpH).

Bupo6uuynii npouec indy3iiHuX i iH'eKUiHUX MpenapariB CKJIANaeThCs 3:
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- MIArOTOBKM CHPOBMHH, BOIM, TPAHYJATYy TOJETHICHY U TMepBUHHOI
YMaKOBKH;

- IPUrOTYBAHHS 1 GinbTpaLil po3unHy;

- BUTOTOBJICHHSI, HANIOBHEHHS, repMeTH3allii q)ﬁaKOHiB i aMmyJ1 3 po3uMHOM Ha
MauIKHi pO3JIUBY;

- cTepuitizauii amnyJ (¢JIaKOHIB) 3 PO3UHHOM;

- népeBipku ammnyJ ((akoHiB) Ha FrepMETUUHICTb;

- MapKyBaHHJ i yIaKyBaHHS FOTOBOTO MPOJIYKTY.

Jlikapcbka Po3uHHUK JlonoMisxHi . AMnyiu,
cybcTaHuis PpeYOBHHU (nakonu
KoHTposib siKOCTI = KonTtpons
AKOCTI
e i G
XimiuHui aHani3 Po3unHeHHs
RSN | Murta
TexHONOrIuHuUiA, DdinpTpauis
XIMIYHUM,
GakTepionoriuHui
KOHTDOJIb
TexHONOriuHHUH 3anoBHEeHHs Ta CymiHes Ta
KOHTPOJIb 3aKyMOPIOBaHHSA cTepuiaLis
€MHOCTER
KonTtponb Ha Crepuni3auis

repMeTHYHICTD

Bionoriynuii KouTpons Ha Konrponb Ha TexHonoriuHui
KOHTPOJIb MeXaHiYHi CTEPUIIBHICTh Ta XiMiuHH#
BKJIIOYCHHA KOHTPOIIb
l— MapkyBaHHs Ta yIaKyBaHHs

3azanvna cxema mexHonoziuno20 6upobHUYMBA iH 'EKYIUHUX PO3YUHIB 8 AMAYNaX

Jins BUpPOOHMITBA CTEPWIBHUX JKApChbKUX 3aco0iB BHIUIAIOTH UYOTUDPH
KJIacH.
Kiac A: JlokanbHa 30Ha IJisi OMepaLiif, 10 CTAaHOBJATh BUCOKHH PH3MK AN
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AKOCTI NPOAYKLII, HAMpWKIaaA: 30HW [OO3YBAHHSA, 3aKYNOPIOBAHHA €MHOCTEH,
BiAKpMBaHHS amilyfi i ¢prakoHiB, 3MilllyBaHHA B acENTHYHMX yMOBax. Sk npasuio,
Taki yMOBH 3abe3NeuyroThCs JIaMiHApHHM IMOTOKOM IOBITpA Ha pobodomy Micui.
CucTeMH NaMiHapHOro TMOTOKY TMOBITpA MaloTh 3abesneuyBaTd  PpiBHOMIpHY
IIBUAKICTL MoBiTps B Aianaszoni 0,36-0,54 m/c, 10 3aCTOCOBYETBCS A0 BiZKPHUTOrO
pobodoro wmicus B uHcTili kiMHati. [liaTpumyBaHHa namiHapHocTi mae OyTw
JOKa3aHKWM Ta BATiOBAHUM. Y 3aKpPUTHX i3onATOpax Ta OOKCaX i3 pyKaBMYKaMH
MOXKHA BHKOPHUCTOBYBaTH OJHOCIpPAMOBAaHMIl [MOTIK MOBITPA i3 MEHIIHMH
IIBHIOKOCTAMH.

Knac B: HaBkoauiHe cepeOBHIIE JUTS 30HH KJIacy A y pa3i BUTOTOBJEHHS i
HANOBHEHHS B aCENTUYHUX YMOBaX. ‘

Knacu C i D: Yucri 30HH s 30IMCHEHHs MEHIN KPUTHYHMX CTagmiii
BHPOOHHULITBA CTEPHIBHOT IPOAYKLIT.

Yucti npuMillieHHs Ta YCTaTKyBaHHA 3 YHCTHM ITOBITPAM ciif kiacudikysaTH
signosinHo ao crangapry JJCTY I'OCT ICO 14644-1:2004 ta/abo EN ISO 14644-1.

3rigHo pexomenpauiii HacraHoeu «Jlikapceki 3acobn. Hanexxna supoOHHua
npaktuka. CT-H MO3Y 42-4.0:2010» no ob1anHaHHA MpH BUPOOHHLITBI CTEPHUIILHUX
JKapCchKUX 3aco0iB, KPiM 3aralbHIX BHCYBAKOTHCH ILE HOJATKOBI BUMOTH!

e He [OMyCKaTH, o6 4Yepe3 meperoposiky, IHO BiJOKPEMIIOE 30HY Kiacy A
a6o B Biz BMpOGHHYOI 30HH 3 HHXKYOK YHMCTOTOKO MOBITps, NMPOXOAWTIA CTpivKa
KOHBEEpa 3a BHHATKOM BMIANKiB, KOJM caMa CTpiuka 6e3ylnuHHO CTEpHIi3yeThCA
(Hanpukiiaj, y TyHesi A8 CTepHITi3aLtii);

® HACKiIbKH e MOXUIHBO, obnanHaHHA, GiTHUHIH i 3acobu obcayropyBaHHs
MaloTh OYTH CHpPOEKTOBaHi i ycTaHOBNeHi Tak, o6 podoui onepatlii, TexHiuHe
06CcyroByBaHHA Ta PeMOHTHI po60TH MOkHa 6yJI0 MPOBOJMTH M03a YHCTOKO 30HOIO.
Skmo notpibHa crepuinizalifs, To BOHA Ma€ OyTH MpoBeAeHa Micii MaKCHMAlbHO
TIOBHOTO MOHTAXY O0NafiHaAHHS.

e Km0 OGCIyroByBaHHA OONaAHaHHA OyJi0 NMpOBEINEHE BCEpEAMHI YMCTOU
30HH, i HEO6XiHI HOPMH YHCTOTH (acenTUKU) OyJiM MOpYILeHi nix yac uniei poboTH,
TO 30Ha Mae OyTH ouHlleHa, mpoae3iniKoBaHa (IPOCTEPHITI30BaHa) [0 NOHOBJICHHA
npoLecy;

® YCTAHOBKM [UIA MIATOTOBKM BOOM i CHUCTeMH 1i posmomimy ciin
NPOEKTYBAaTH, KOHCTPYIOBATH i eKCIUTyaTyBaTH Tak, mo0 3ale3meyHTH HapifiHe
TOCTAaYaHHs BOIM BiNOBiAHOT AKOCTI. [X He MOXHA eKCIUTyaTyBaTH NMOHAJ NPOEKTHY
noTyxHicts. Boxy mis iH'exuifi HeoOXimHo BHpOOGIATH, 306epiraTtH i po3nOALNATH
TaKUM YHHOM, 100 3amobirTH pocTy MIiKpoOpraHi3MiB, HampHKIIal, 3a PaxyHoOK ii
NOCTIHOT LMPKYNALiTl mpu Temmnepatypi Buiie 70 °C.

¢ Bce 00NajiHaHHA (Take, 1K CTepHIIi3aTOpH), CHCTeMH 06pobku Ta dinbTpanii
NOBIiTPS, AYWHUKH i ra3oBi QinbTpH, cucteMH oOpoOKH, YTBOpDEHHS, 30epiraHHs i
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posnonily BOAM MAarOTh MNIANAraTH Bamijauii Ta T[UIAHOBOMY TEXHIYHOMY
00cITyroByBaHHIO; Ha X [NOBTOpHE BBEAEHHS B Hit0 Mae OyTH BHOAHUIH NO3Bi.
® KOMIIOHEHTH, KOHTeiiHepH, oOsiagHaHHA i OyZAb-siki iHIII npenMeTH, WO
HeoOXiaHi B uMcTiit 30Hi, 0co6aMBO NMpU POOOTi B ACENTHYHUX YMOBAX, MalOThb OyTH
NpOCTEpUIi3oBaHi i nepeAaHi TyAM 4epe3 BMOHTOBAHHWil y CTiHy crepumizatop i3
JBOCTOPOHHIM JocTynoM abo  iHIWUM crnocoboM, o 3anobirac KOHTaMiHaujl.
HeobxinHo, mo® Heroproui ra3sd npoxoawiIy uepe3 (inbTpH, AKi 3aTPUMYIOTh
MiKpOOpraHi3MHu.
® OCKiJIbKU OONafiHaHHA, 0 BUKOPUCTOBYETHCS U OOTUCHEHHS KPHUILEYOK
Ha (nakoHax, MoXke OyTH [DKEpeIOM BETMKOI KiJIbKOCTI HEBMAMMHX 4acToK, Horo
CJIiJl PO3TALIOBYBATH AK OKpPEMY MO3ULiI0, Ky O0JafHAHO aJEKBATHOI CHCTEMOIO
BHTSAKHOT BEHTHIALLT.
KoHTeiiHepy n1s NaHeHTepalIbHUX JTIKapChKHX 3ac00iB NOALIAIOTL Ha NBi

Tpymnu:

— OIHOAO30Bi, WO MICTATE MNEBHY KiNbKIiCTb Mpenapary, Npu3HavYeHy WA
OIHOpa30BOI iH’€KUIT, X

— faraTon0308i, MmO 3a0e3NedyrOTh MOXJIMBICTH GaraTopa3oBoro Bimbopy iz
MOCY/IMHM TIE€BHOi KilbKOCTi Tperapary, BMIIIEHOTo B Hii, 6e3 mopyleHHs
CTEpPUJIBHOCTI.

Hait6inpi nomupeHIM NpeacTaBHUKOM 0JJHOPa30BOT NOCY IUHH € aMiTyna.

Buan ammyn Ta oco6anBocTi IX BHpOGHHUTBA

CrsHI aMIysid BiAMOBiAalOTh BCIM BHMOTaM MiKHApPOAHOro cTaHzapTy ISO
9187-1:2000, a Takox VYkpaiHcbkuM cra”iapraMm, TY i OCT, ceptudikoraHni i
3apeKOMeHAYBaIH cebe AK sAKiCHa YNaKkoBKa 1A BUKOPHCTaHHA y dapMaueBTHLi,
BETEPHHAPIT 1 iHIIWX raty3sx, MOB'13aHHX 3 (paCyBaHHAM B aMITyJTy.

MapkyBaHHA MEQHYHOTO CKJIA Pi3HOTO MPH3HAYEHHA:

e HC-3 — HeliTpanbHe CKJIO IS BHIOTOBJIEHHA aMimysi i ¢JakoHiB uis
PO3UMHIB PEYOBHH, IO MIAJAKOTHCA TiXPOMi3y, OKUCHEHHIO i MOJIOHMM 3MiHam
(po3uuHHU coneit ankanoinis); -

e HC-1 — HefiTpanbHe CKJIO U1 BUTOTOBJICHHS aMITyJl 11 PO3YMHIB pEYOBHH,
MEHLI YyTJIHMBHX A0 JyriB (PO3YMHIB KaIBLilO XJIOpHAY, MarHilo cyabdary);

¢ CHC-1 — cBiTNO3axucHe HEHTpalbHE CKIO It BHPOOHHUTBA aMnyn 3
PO34YHMHaMH CBITJIOUYTJIMBHX PEHOBHH;

e AB-1 — amnynbHe 6e300pHe JyXHe CKIO [N aMAYJIIOBaHHA CTiMKHX
PEUYOBHH B MaC/IAHUX PO3UHHAX;
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e XT-1 — XIMIMHO | TEpMIYHO CTIHKE CK/IO A BUPOOHULTBA IINPULIB,
AWK Ans 30epirants kpoB.i, iHdy3iiHUX | TpaHchy3ifiHUX npenaparis;

e MTO — Meauune TapHe 3HeOapBieHe cKiIo 11 (rakoHis, 6aHOK |
NIPEIMETIB JOTTIAMY 33 XBOPHMH;

e OCiOC-1 — opaHxeBe TapHe CKIO AJs1 (IAKOHIB i 6aHOK;

e HC-2 i HC-2A — HeifTpanbHe CKJIO i BATOTOBNEHH:A (PJIaKOHIB A KpOBi,
TpaHcdy3iiinux i indy3iiHUX npenaparis.

AMITYJId BUrOTaBJSAIOTH 3 HEHTPaJILHOrO HOPOCHITIKAaTHOTO CKila, 6e36apBHUMU

ao XOBTOro Kompopy, THiy B i Tumy C minpuieBoro HamoBHEHHS MEIMYHOTO
MPHU3HAYEHHA 3 HAHECCHHAM TOYKH 371aMy.

Saramn oo

Biacrans 1o
NiKii anamy

TOYKU

E hg min. Bucora kopn.

BHMIPIOBAHOT

Biacrane 10
Biactanb 1o ainii

T ros(es o5 Jros |6 [=om [o s [wo], (@[ @ {21 [ % os | @ [,
T i fransles [os ros [ ¢ Jzom [ o Jzos [w0] * [ [=1 [ 3 fras | 57 5] *

[ [rofron] s o ros [ o [eos et JuloJofoo | or ] foos] e Jo]ss

0] 18 Jz020]75 o5 [ros [ 71 J=035] i3]+t Jiafosfioajroof+t]e2[«1 | 8 [55] 6 |
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Tuny MeAUYHUX CKIASHUX aMITyJi:

¢ Amnynu muny BO - BakyyMHOrO HANlOBHEHHs O0e3 mnepexuMmy BiIKpHTI,
BHITyCKaloThcs 00’eMoMm Big 1 1o 10 ma BinnosigHo o Bumor TV Y 00480945-005-
96 . Ipuknag nO3Ha4YeHHs aMmIyJi: aMiyia THy BO HoMiHaibHOro 06’ emy- 1,0 mMa 3i
cwia Mapku YCII-1 - "Amnyna BO-1 VCII-1 - TY V 00480945-005-96"

— | D
&'4‘4"“"‘

ITo3uayeHHA V, M1 D, mm d, MM H,MMm | h MM | f MM
BO-1 1 9,35+0,15 2,70 +03 62+1 25+1 1,2
BO-1IMC 1 9,35+ 0,15 2,70+0,3 70x1 26+1 1,2
BO-1 4.900.675 1 1 975+0,15 2,70 £0.3 65+1 25+1 1,2
BO-2MC 2 10,25+ 0,15 2,70+0,3 75+1 35+1 1,2
BO-2 2 10,75+ 0,15 2,70+0,3 69+1 35+1 1,2
BO-2 4.900.677 2 10,75+ 0,15 2,70+0,3 75+1 35+1 1,2
BO-SKJII S 14,00= 0,15 3,80+0,3 90°T 50°T 1.5
BO-5 5 14,25+ 0,15 3,80+0,3 99+1 46x1 1,5
BO-10 10 15,75+ 0,20 3,75+0,5 | 117+1 71x1 1,5

e Amnyau muny C - BAKyyMHOIO HallOBHEHHSA CITapeHi BUIYCKAIOTHCA 06°€eMOM
Bix 1 go 10 ma Bignoeiano ao BuMor TY YV 00480945-005-96. [1puksian no3Ha4eHHA
ammyn: ammyna tvmy C HoMiHanbHoro o6’emy 2,0 min 3i cwia mapku YCII-1 -
"Ammyna C-2 YCII-1 - TY Y 00480945-005-96"
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o Amnyau muny HII - WINPULIEBOTO HAOBHEHHS BUITYCKAIOTHCA 06’€MOM Bif 1

1o 20 mn, 3 KiasueM 3namy i 6e3 Hporo, ¢popmu B i C BianosigHo no Bumor TY ¥V
00480945-005-96. [Ilpukian NO3HAYEHHS aMIlyan !

- amnyna tany UIT 06’ emoM 5 M1, popmu C (3 po3Tpybom), 3 KilbLIEM 371aMy,

3i cia mapku YCII-1, mo TY V 00480945-005-96: "Ammyna MI1-5C KM YCII-1
TV ¥ 00480945-005-96"

- ammyna tuny U1 06’eMoM 2 ma, dopmu C (3 po3tpybom), 3 KOJTLOPOBHM
KiJiblleM KOAYBaHHs, 31 CBITJIO3aXHCHOrO CKJia, BUTOTOBJIEHA IO Y3TO/DKEHOMY 3i

crnoxuBaueM KpecieHHto 900.650-07, no TY Y 00480945-005-96: "Ammyna HUI1-2C
KK - ¢3 6ic. 900.650-07 TY Y 00480945-005-96"

s 4 e

Micye ;
HaHeceHHs !
iOpi y 62105

x
Micye nanecenns
KOAbLOPOBOZO
KiTbYA 31aMY _Qi
A<« -°
dopma B dopma C dopma D AMITYIH 3 TOMKOIO 3J1aMy
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Sk B cMpoBMHA 119 BUPOOHHIITBA aMITyJl BUKOPHCTOBYETBHCA CKIIOAPIT, AKMM
BHIOTOB/IETLCA HA CKJISHHX 3aBOJaxX i3 MEOMYHOro cKkia, 30KpeMa Ha BAT
TMonrascekuit 3aBoa MeauyHoro ckia (BAT «I13MCx») Ta TOB "CTEKJIO®APM".

Burorosnenss CKIOAPOTY

L1

OcHoOBHI cTazii J Burorosnenus

2

K
[=]
w
W
[=]

=)

BHPOGHUIITBA KaniGpysanus apory

aMIyi T —

Murts (kaMepHe, yabTpa-
3BYKOBE, KOHTAKTHO-
YIBTPa3BYKOBE) i CYLIIHHA

aMmyi

TpyOku cKisHi MEAHHHOrO IPU3HAYEHHA BUTOTOBNAIOTH 3i CKJ1a MEANYHOT MApKH
VCII-1. Texniuni MoxumBocti ycrarkysaHHd OAO «[I3MC» n03BonsAlOThL
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BUPOOJIATH TPYOKY CKJISHY i3 30BHilIHIM aiameTpoM Bim 4 0 30 MM i TOBILMHOIO
Bukonanus «00» crinku Big 0,4 1o 2,0 MM NpH OOBXKHUHI
1500 mm.
3anexHo Bin BUOy 0OpoOKH
TOpUiB  TpyOKa  BUIOTOBJISAETbCA Y
HACTYMHHUX BUKOHAHHAX:

E & & KCE e «00» - 6e3 0OpoOKH TOPLIB;

e «01» - 3 oOmIaBICHUMH TOPLAMH

Bukonanus «01» S

Buxounauns «02»

rionepeIHiM BOTHSHUM BiJIpi3aHHAM;

y s,
i § i) i <<} e «02» - 3 OfHUM 3amasHUM TOpPLEM i

s it HEoOpOOJIEHHNM iHLINM;
7 S, e «03» - 3 ONHUM 3amasHUM TOpPLEM i
52 OIUIABJIEHUM IHILNM;
Buxonannun «05» o «05» - 3 OOHUM 3amasHUM TOPLEM i

S' . .
{ = - ’.‘ o 'E— } = OIUIaBJICHUM IHIIMM 3 TOMNEpEeaHIM

BOTHSHUM BiJpi3aHHAM.

TpyOka CKJITHA MOCTABIAETHCS Y BUIVIAL My4KiB TPYOOK, 3B'I3aHHMX LIMAraToM i
0OrOpHYTHX 3i CTOPOHH TOPLIiB B MaKyBaTbHHH Marmip.

OpgHuM 31 CBITOBHX JlizepiB 3
BUpOOHHLITBa cKIIoapoTy € Olivotto glass
technologies S.p.A., 0 HUHI BXOAUTH B
xonauur Olivotto-Antas-Lynch-Lindner,
SAKMA HaJIaroOWB BHUIYCK JIHIA Ui
BUPOOHHLTBA CKJIAHHX TpyOOK MO
Danner-TexHoorii. pir, SAKHAN
BUPOOJIAETBCS 3a W€ TEXHOJIOTIE 3
HATPIEBOr0, CBHHLEBOrO, KBaplLEBOro i
OOPOCHIMKATHOrO HEHTPanbHOrO CKIa,
BHKOPHCTOBYETBCS  [UIi  BUFOTOBJICHHS
MEIWYHHX aMITyJ1, (hJIaKOHIB, KapTPHIUKIB
i WnpuiiBs.

Jlinii Olivotto glass technologies
JUISl BUPOOHHMITBA CKJISIHUX TPYyOOK TIO
Danner-TexHosorii BKIIOYaOTh: Mydens
3 ra30BMM HarpiBom; MaiiuHy Danner; rmoBiTpomayBHHMI 6510K; kKamepy GopMyBaHHS;
PONMKOBUH KOHBEEpP JUIsi OXOJIOIDKYBAHHS, TPUCTPiil Oe3rmepepBHOTO KOHTPOIIO
niametpy TpyOKH; MallMHY BUTATYBaHHS TPYOOK; BY30JI TONEPEIHBOrO pi3aHHS;
COpPTYBaJIbLHUI BY30J1 1 Bindip mpuaaTHOT NMPOAYKLIi; MOJAPiOHIOYY YCTaHORBKY;
MalllHHY pi3aHHs | OTUIABJICHHS; CHCTEMY CMHXPOHi3alii i ynpaBiiHHs.

CKI08010UUNIBHA MAWUHA
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Ocuosui xapakmepucmurxy ainit supobHUYMea CrasHuUx mpyvoor
3a Danner-mexnoaocieio

= - 7 I
\ . min | max
L}Ziamcl‘p TpyOKHI S | 50 MM
Jlopxuua rpyOKu : 500 i: 2000 MM
F}ORIIIHHa CTiHKH 0.5 ' 1.5 MM
HpoaykTueHicTs _5 ; 15 TOH/jIeHD
Jlinit dopmyBaHHs CKIIOTPYOKH MOXKYTh KOMIBICKTYBaTHCS

BHCOKOTEXHOJIONYHMMH  ONLIAMH  [UI8  NHABMIIEHHA  SKOCTI  MpOAYKUii, o
BUITYCKA€ETLCH:

* 00nawTyBaHHA Mydess 3 HonepeaHiM rinirpisom;

* ONTHYHA YCTAHOBKA ANS BHABJEHHA (QisuuHuX Jedextie  CKIOTPYOKM
npu3HaueHa 175 Oe3MnePepBHOTo MMOTOYHOr0 KOHTPOJIFO | BUSBIIEHHA TakuX (Bi3HuHX
AeexTiB Ha NOBEPXHI Ckjia AK- «KaMeHi», HEPiBHOCTI i BUTArHYyTI 6yrb0alIku.
Curnan, wo 34HMTYeTHCA 3 LMPPOBOT BificOKaMEPH, MOCHIAETLCA HA COPTYBANBHUH
BY30J1, JIe HesAKICHa TPyOKa BiIOPaKkoBy€ETHCS. BUCOKOUYTNHBUIT €leKTPOHHMIT 610K |
BOJIOKHOOITTHYHA TONOBKA-JaTUWK B JIBOXOCBOBIH KoHbirypauii 103B0AfI0TH
BUABNATH AeEKTH B TakUX BHUpoOax fK CKJIOBOJIOKHO, BOJIOKOHOONTHUHI kabeni i
CKNOTPYOKH. HyTnMBicTe BusBieHHA NedekTiB: po3mip HedekTy, LU0 BUABNACTLCS,
8in 0,5 MM Ha MiHIManBHIH XISHLI TecTOBaHOIO 00'€kTy 25 MM;

* ycTaHOBKA AnA Oe3rMepepBHOTO KOHTPOMO JiaMerTpy 1 TOBUIMHH CTiHOK
dopmopatoi CKIOTPYOKH sBIsAE COOOI0 TENEHEHTPUYHWA na3epHMil Ckanep, WO
BHMIpIOE 30BHIlUHIN JiaMeTp, a TOBLIMHY CTiHOK - TI0 TPAEKTOPii cneuianbHOro
JIa3epHOro nyudka, WI0 NPOXOAMTH uepe3d TpyOky. CkaHep NOCHNae CuUrHan Ha
COpPTYBAILHUN BY30N, A€ HesKiCHa MPOIYKLN aBTOMAaTHYHO BiAOPaKOBYETHCA.
Yc¢TaHOBKa po3MillieHa HA cTaneBill pami, sKy MOXHa fepemillaTd 3a J0NOMOrow
nHeBMOUHAIHAPY. TouHicTh BUMIpIOBaHL: 30BHiLHIN niamerp + 0.010 MM, TOBLIMHA
cTiHoK + 0.005 mM.

° CHCTEMA JAUCIIETYEPCHKOrO YNPABIIHHS 1 300pYy JaHUX;

* .KOHTPONbHO-BHUMIPIOBAILHE MPHCTOCYBAHHA [UIS CTATHUHOI NEPEeBIpKH
JaMeTpy, TOBMIHHH CTiHOK -TPYOKM, HAABHOCTI BHTHHY, NEPEBIPKH MPABMIILHOCTI
reoMeTpii i IKOCTi OIUTaBNEHHS.

IliaroroBKa NOBIiTPSA A/I BHPOGHHYMX NMPUMIlEHDb
:OZHUM 3 FOJIOBHUX YHHHHUKIB 3a6e3MeyeHHs YHCTOTH € OUHILEHHA BEMKHX
ob'emiB  NOBITPs, IO TNOJAETbCA, AO BHMOT TEXHOJOMIYHMX NpOUEciB,  AKi
MpPOBOIATECA B LKX MNpPHUMIIEHHAX. Lle OOCAracThcs 3aCTOCYBAHHAM JEKLIBKOX
CTYIEHIB OYMUIEHHS, MPH YOMY BHpillaibHE 3HA4YEHHT Mac OCTATOYHHH CTYIiHb, B

SKOMY TMOBHMHHI BMKOPHCTOBYBaTHCA (UNBTPM, 30aTHi BIOBNIOBATH NMpPAKTHYHO BCi
4acTHUHKHU AiaMeTpoM Oinbuie 0,1 MkM.
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nocie 1 BUpoLLyBaHHs (Ky/IbTHBYBaHH:) 6i000'eKTY, BUIIJICHHSA, OUMLIEHHS, CYIIIHHA,
cTepuiizalis (Npy HEOOXIAHOCTI) NPOAYKTY, yNaKyBAaHHA MPOAYKTY;
o yibosumu nPoOyKmamu: KI1iTHHHa Siomaca, NepBHHHI MeTaboiTH, BTOPHHHI

MeTaboniTH;
®  MEXaHizMOM YMBOPEHHA KiHYeeozo npooyKmy: GiOCHHTES,

6ioTpancdopmallis;
e KepyBaHHAM NpOYecy: KEpOBaHi, HEKEPOBAHI;
o munom 6GiomexHoNOZiNHO20 nNpoyecy: TNPOCTHH, CMUIbHUH, TOCJIiIOBHHI,

CTYTIEHEBHIA.
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Ilepsurnuii naveAbHUL

HEPA (mpemunnuii

s Bu3HaveHHs eeKTUBHOCTI (inbTpiB Ui
o0nanaHHs  KOHKPETHOro  BHUPOOHMLTBA  TMOBMHHI
BPaxOBYBAaTUCS HACTYMHI YMHHMKM: KJIac 4YHMCTOTH
npuMilieHHs;  06'eM aTtMochepHOro MOBITpA, 1O
HarHiTaeThCs, i KOHLEHTpALis MiKpOYaCTUHOK B HBOMY;
00'€EM PpELUPKYJIIOIOYOro TMOBITPA 1 KOHLEHTpaLis
MiKpOYaCTHHOK B HbOMY; €KCIUTyaTalliiiHi BUTPATH.

ICHYI0Th HacTyMHi KJ1acu ¢inbTpiB:

e ¢ineTp rpyboro i TOHKOro OYMIIEHHS,
BUCOKOe(EKTUBHI QinbTpH;

e ¢dineTpu rpyboro oumimenHs (kmac G1-G4)
NpHU3HAYeHi I YyTPUMYBaHHS KPYIHHX aepo30JIbHHUX
YaCTHHOK;

e ¢ineTpu ToOHKOro oumineHHs (kiac F5-F9)
XapaKTepU3yroThCs 3HAYEHHAMH edexTHBHOCTI
(BimHOCHO aTMocdepHoro mwity) B Mexax Bin 40 nmo
60% (xmac F5) i Big 90 mo 95% (xnac F8), dineTpu
Kiacy F9 XapaKTepU3yThCH 3HAYEHHAMH
epextuBHOCTI 95% 1 OmkuMx 3a  CBOIMHM
xapakTepucTukaMu 10 ¢pineTpie HEPA;

e BucokoedekTuBHi ¢pinbTpu My HEPA (kiac
H10-H14). Edexrusnicts uux ¢pinstpis B Touni MPPS

(1A HaMOIMBII MPOHUKAKOYOTO PO3Mipy YAaCTHHOK, SKHH Ui QinbTpiB NaHOTO THUITY
cknanae Big 0,1 mo 0,2 mxm) ckinanae Big 85% (knac H10) no 99,995% (xnac H14);

e BucokoedekTuBHi ¢ineTpu TUmy ULPA (wiac U15-U17) maioTh TOYKY
MPPS, ananoriudy ¢instpam HEPA, ane xapakTepu3yroTbCs BHLIMMHU 3HaYEHHAMHU
edextuHoCTi: U 15-99,9995%, U 16-99,99995% Un 99,999995%.

D yactuHok > 10 mMxm

G1-G4

3BuyaiHi

10 Mkm > D yacTuHok > TMkM D 4acTuHoK < 1mMkm
F5-F9 H11-13 U 14-17
Knacu gpinempie
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s monaui Ha BMPOOHMUTBA CTEPHIIBHMX JIIKAPCHKHX MPENAparie IOTOKY
3HEIMHUJIEHOIrO CTEPHJILHOIO MOBITPS, IO MOCTYNae y BUPOOHHYE NpHUMILIEHHS abo

/OXOIUIKOE  TEXHOJIOTTYHHI

npouec, BHUKOPUCTOBYIOTh SK 3BMYalHi CHCTEMH

TypOyJIEHTHOI BEHTW/IALIT, Tak i CHCTeMH 3 JaMiHapHUM (OAHOHANpaBIeHUM)
TIOTOKOM IOBITPs (MOe OyTH rOPU3OHTATIEHUM a0 BEPTHKAIBLHUM).

Cucmemu nooaui nogimps

Pexumu

f
|
| .
MOTOKY NOBITPs

TypOyeaTHMI

Jlaminapunwy/
OHOHAIIpaBJIeHUN

Cmenvosuii naminap

JIisl CTBOPEHHSA JIOKAJIbHOI 30HH YHCTOTH
Knacy A y BHUPOOHMYOMY Liexy MpHU3HAuYeHi
BHUPOOHMYI JaMiHapH. X BUPOGMSIOTE y pi3HOMY
BUKOHHaHi: OOKCH, CTejeBi, Ha MiACTaBKax.
JlamiHapu OCHAILEHi BEHTHJIIPOTaMH,
nependineTpamu, HEPA-¢insTpamu,
pO3MOAIBYMMH  peIliTKaMH, GaKTepPULIHIHUMU
namnamu. Sk IITOPY BUKOPUCTOBYIOTH ILTIBKY 3
IBX.

O6nagHaHHA 1 BOJOMiATOTOBKH

Bomy mns dapmaueBTHYHHX Lijedl OTPUMYKOTh BMKIIOYHO 3 MUTTEBOI BOIH
(puc. 8.2). Boma nns iH’ekuilf MOBMHHA BiANOBIAAaTH MDKHApOOHMM CTaHAapTaM
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«Bopa tumy Il 3a ASTM, NCCLS, [SO 3696, CAP. ¥ kpainax CH/l npuTpuMyroThCa
craunapty USP, ®C 42-2620-97 «Boga mns in’exuii».
YV BupoGHUUTBI iH'€KUiHHUX JiKapCbKHX (OPM BHKOPUCTOBYETbCA BOJA

pi3HOro CTyNEeHsA OYMILEHHS:

— BOJIA 3HECOJIEHA (XeMiHepaTi3oBaHa);

— BOJIa OYHILEHA ({MCTHIIEOBAHA);

— BOAa JUIA iH'€KUii (aniporeHHa).

MeToau 06po6kH BOAY MOXKYTh BKTIOUATH HACTYIIHI €TarH:

o (insTpyBaHH;

* i0HOOOMIH;

e ynbTpadiabTpyBaHHs;

® 3BOPOTHiH ocMoC;

® JUCTHIIALIO.

r
TTutHa BOAA _\

| 1 L

Tonepeaus o6pobka | loHOOGMIHHHK Juctasnis

Karionuw/AHioOHH

3BOpPOTHIH 0CcMOC \\ 3MimaHui \

10HOOOMIHHMK

3BopoTHI#
0CcMOC

UF
EW

Jucrinauis

WFI

Puc. 8.2. Cnocib ompumanns 600u ons papmayeemuunux yineil 3 numnoi éoou. AP — aqua
Purificata; BW — 06pobnena éoda; EW — 6004, 1o He Micmumb eHOOMOKCUHIS.
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Bony ounweny oTpuMytoTh, K MPaBUIIO, LLIAXOM 3HECOJEHHA MUTTEBOT BOM
METOAOM iOHOOGMiHy 200 METOZOM 3BOPOTHBOTO ocMocy. Hukue HasemeHi cxemu
BiIMOBIAHHX YCTAHOBOK.

HOCHOBHI 3MIHIaHi Y®d-ycraHoBka GinsTp
noaBifHi I0HOOOMIHHUKHA
10HOOOMIHHHKH noxBiiHi

KOMOIHOBaHI

Ompumanus 600u 0ns apmayesmuunux yineit 3a d0NOMO2010 iOHOOOMIHHUKIE

Ilepesazu: HU3bKa €NEKTPONPOBIAHICTD, BHCOKA MPOTYKTHBHICTD i FHYYKiCTb.
Hedonixu: He 3MEHINYETBCS KiNBKiCTh 3araNbHOTO OPraHiYHOrO BYIJIELO, BHXil

KHCIIOTH i - Jyry, HeoOximma  HefiTpanizauis, wHeGe3neka  3apoCTaHHA
MiKpoopraHizaMam.

B L

nozBiitHe binbTp Y®-ycTaHoBka ~ YCTaHOBKA 3BOPOTHHOTO OCMOCY
oM’ AKUIEHHA JBOCTYITIEHEBA

Ompumanns 600u HapmayeSMuLHOL AKOCMI HA YCMAHOBKAX 360POMHBO20 OCMOCY

Tlepesazu: HH3bKMH BMICT 3aranbHOTO OPTaHiYHOrO BYIJIEWO, BiICYTHICTH
XimikaniiB, HeBeNWKi BHTpATH Ha CepBiC Ta TEXZONIAL, HeMac HeoGXigHOCTI B
NpOBe/ieHHI perenepauii. Hedoniku: 6inbu BHCOKA €N1EKTPONPOBiHICTD.

OCHOBHHM BHTDaTHMM €JIEMEHTOM YCTAHOBKH 3BOPOTHBOTO OCMOCY €
meMOpann. Came BOHH i 00YMOBIOIOTE BUMOTH J0 BHXiIHOT Boou. B paHuii uac

3aCTOCOBYIOTb TPH THIIM MeMOpaH: alleTaTUeoNo3Hi, noiaMiani (TOHKOMTiBKOBI) i
nonicynbsgoHoBI.
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Oorno- i 06ocmyninuami 360pomnboocmomuyni yCcmaHosxku

Ba3oBa koMruiekTauis yCcTaHOBKH 3BOPOTHBOTO OCMOCY BKIIOYAE:

TIPUCTP.

® YCTaTKyBaHHs I/ NOAAYi BUXiqHOT BOIH;

¢ npedinsTp (610K PinbTpis);
® MeMOpaHOTpuMaui 3i 3BOPOTHBO-OCMOTHYHUMH PYJIOHHUMH
€/IEMEHTaMH. BCTaHOBIIOIOTBCS KOPMYCH 3 BKJIIOYEHHMH B HHX

PYJIOHHMMH €JIEMEHTaMH; KOXKEH 3 KOPITYCiB 3a3BHYaii MiCTHTb Big 1 10
7 eneMeHTiB;

® Hacoc (610K HAcOCiB BHCOKOTO THCKY);

® pEeryJiorYi BEHTH (103aTOPU KHCIOTH);

® [1aTYMKHY;

® MOPT MiAKIIOYEHHS XiMiYHOrO NpomMHuBanHs (610K NPOMUBAHHS ).

HlonatkoBo 10 CKiIaay YCTaHOBKH 3BOPOTHONO OCMOCY MOXyTh BXOIHTH pi3Hi
O aBTOMATHM3aUil i CTeXeHHA 3a AKICTIO peareHTiB, IO aKTyanbHO Ui

MPOMHMCIIOBOTr'O 3aCTOCY BAHHS .

Ilepesazu i wHedoniku 3aCTOCYBaHHS 3BOPOTHBO-OCMOTHYHHX YCTaHOBOK:
BEJTMKA i He3allepevHOI0 NePeBarol0 3aCTOCYBaHHs YCTAHOBOK 3BOPOTHOTO OCMOCY €

AKICTh

OTPHMYBaHOI BOIH. VY psii BMMANKiB CHOrOAHI TakHii BapiaHT MiArOTOBKH

BOAM 3aJIMIIAETBCA TPAKTHYHO €IUHUM, TAaKUM, IO OO3BOJISE OTpUMAaTH BOAOY

HeoOXifHOT AKocTi. Jlo nepesaz 3BOPOTHBOCMOTHYHMX YCTaHOBOK MOX<Ha BiJHECTH
TaKOX:

JIOCUTb YHCTi CTOKH, IO CKUIAAKOTHCA B APCHaX;
BiIleTHiCTb BEJIMKOI'0 p€areHTHOro rocnoaapcraa,

MOXUTHBICTb 3MiHIOBAaTH MPOIYKTHBHICTh YCTAHOBKH i AKiCTb OTPUMYBaAHOT
BOJIH, 3aCTOCOBYIOYH MEMOPaHH Pi3HOI CENeKTHBHOCTI;

HU3bKi B TIOPIBHAHHI 3 PAZOM iHIIHMX yCTAHOBOK eKCIUTyaTalilHi BUTpaTH;
KOMIAKTHICTB;
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. MOKITMBICTh BapilOBATH 10 MEBHOI MEXi piBeHb aBTOMaTH3auUil mpouecy i
BillIOBiIHO PO3MIp YCTAaHOBKH.
[IpoTe HeobXinHO BpaxysaTu i wedomiku 3aCTOCYBaHHA YCTaHOBOK 3BOPOTHOIO
0CMOCY: . '
® BHUCOKA BapTICTh;

e HM3bKA INPOAYKTHBHICTE - Y pani BUMAAKIB He obikTHca  6e3
HAKOTIHUYBANBHOI €MKOCTI, a Takox Hu3bkuit KK]I 3a $insTpoBaHOiO BOAOK
(y Apenax ckupmaeThes o 50-75 % Boau, mo OYHMILIAETHCA );

o HeobXimHICTh TIONEpeNHbOl MIArOTOBKM BOAHM (/10 LbOTO 3K MYHKTY MOXHA
BigHECTH. i Te, WO KONMOIAHI i 3BaXKEHi PEYOBHMHH, AKIO BOHH NIPUCYTHI Yy
BO/Ii, IPMBOIATH 1O 3a6pyHEHHs MeMOPaH i MOB'A3aHHM 3 LIMM HEraTHBHUM
Hac/ligKam);,

e 1poBAEMOIO MOXKE CTATH HH3bKA CTIHKICTb Py MemGpaH [0 OKHCIIOBAYIB, a
noniMepHi MeMGpaHH JIErKO MiAAITHCA MiKpoGionoriyHOMY Py HHYBaHHIO.

Hucmunamopu

Boay uis il €KLl 01epKyIOTh JUCTHIISLIEIO 3HECONIEHOT ab0 O4HLIEHOT BOIH.

Ha puc. 8.3  wHaBemeHa  cxema
OIHOCTYNIEHEBOro CcynepaucTuiaaTopa. Boxa 3
TpyGonpoBosy mocTynae y Bomo3bipHuk & i
3aMOBHIOE PEryjaTOp piBHA BOAM 6, 3BiAKH
nocTynae B OCHOBy TerwoobMinnuka /. flo
Tpy6ax TemniooOMiHHHKA 2 BOAA MiAHIMAEThHCA
Bropy, 3alOBHIOE OCHOBY KomieHcatopa 3 i
KOHZIEHCATOp 5. 3a JIOTIOMOTOI0
enektpouarpisaya /3 abo nmaponarpisaua 4 Boa
B TpyOkax KOHJAEHCaTtopa 5 HOBOAMTRCA 1O
kumninng. Ilapa, WO yTBOpHIAcH, MiJHIMAETHCA
Bropy, MNpOXOAUTb BiNOHBalOYi MeEperopoaky
BMNIApHUKA 9, HA AKMX  3aTPUMYIOTBCA
3aXOfNeHi 3 Napol YaCTHHKH BOAW, |

Puc. 8.3.-Cynepdicminsmop:
1 - ocrosa mentoobminnuxa;
2-mennoobiminnux; 3 - ocHoea 36HpacThCA y BEPXHili YacTHHi BMmapHuka 9.

xondencamopa, 4 - naporazpieaya; . .
5 - koHOencamop; 6 - pezyn1Amop pi6HA 600u; Iicna TporpiBy CYyNepAMCTHIIATOpA

7 — mano-saxyymmempu; 8 — 600036iprux;  3IMYCKAECTBCA KOMIPECOP 10, 3a AONOMOTOKO
9 - eunapmux; 10 - xomnpecop; 11 - 36ipuuk  gyorq papa 3 BMMApHUKA 9 HATHITAETBCA B
Qucmunamy; 12 - konona mucky; K X

13 - enexmponazpieai MiKTpy6HUIl TpocTip KoHAeHcaTopa 5. 3 ornsay

HA Te, IO B NMApPOBOMY MPOCTOpi BHMapHUKa 9

CTBOPIOETLCA PO3PIIUKEHHs, BOia 3aKunae npu 96°. Tlicnd CTHCHEHHA KOMMAPECOpOM

10 Temneparypa napy migHiMaeTtscs no 120°. B pe3yJsibTaTi TOro, WO Temneparypa
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napH, sKa KOHIEHCYEThCS HABKOJIO My4Ka TPyOOK, BHILE, HIK TemnepaTypa KUIIS4Oi
BOIM; BOJAa B TPYOKax MEPETBOPIOEThCA Ha mapy. Pisnuus temnepatyp (6ins 6°)
JOCTaTH, OO NMOBHICTIO BUKOPUCTOBYBATH MPUXOBAHY TEMUIOTY NAPOTBOPEHHS [is
BUMAPOBYBAHHA BOMM, WO noctynae. KinbkicTh napu, o yTBopuiacs, y BUMapHUKY
9 nopiBHIOE (10 Basi) KiJbKOCTi KOHIEHcaTy B KoHaeHcatopi 5. KowzmeHcar, wnio
30MpaEThCA B HMXKHIH YaCTHHI KOHZEHCATOpa, MOCTYNae B KONOHY THCKY /2, B sKiil
BIJULUIAIOTBCS HEKOH/IEHCOBAHI rasH, i MOCTynae B TeMNOOOMiHHMK 2, e mepenae
3QTMIIKOBE TEIUIO XOJIOAHIH BOi, o noctymnae. [1o Tpy6onpoBomy IMCTHIAT CTiKae
T B 36ipuuk auctunaty /1.

f‘ Jlnsg BUIIOTO CTyMeHss OYMCTKU BOAM JUIS
napeHTepaIbHUX JIIKApChKHX 3aco6iB
BUKOPHCTOBYIOTh  6araToCTyreHeBi YCTaHOBKH
muctunauii. Cepen Takux ycraHosok YBH-0,15,
B sAKii TPOBOAMTHCS CTyNeHeBa OYMCTKA,
BKJIIOYAIOYM MOJBifHY OUMCTKY Ha MeMOpaHHHMX

enemMeHTax. [IpoJyKTHUBHICTH [JaHOT YCTaHOBXKHM
cknagae 150 n/ron.

Yemanosxka YBH-0, 15

Heionisyroue ycmamkyeanns

JUiss MiAroTOBKM BOAM TaKOX BHKOPUCTOBYIOTH J€iOHi3ylode OGNamHAHHS.
Cucrema Ri0s-DI3  ¢ipmu  Millipore (®pauuis) BupoGnse meioizoBany
apmakoneiiHyro Bogy THmy II BHIIOI SKOCTI, HiX GiIMCTHIAT Ge3nocepenHbO 3
BOZIONPOBIIHOT BO/IH i po3paxoBaHa Ha 1060Be BOJOCTIOXKUBAHHSA Bia 5 10 20 /1062
B KOMIUIEKTI pa3oM 3 KapTpumkeM. JlaHa yCTaHOBKa KOMGiHye TeXHOMOrii
3BOPOTHBOTO OCMOCY, €JIEKTPOACOHI3allii Ha PEreHEPOBAHUX EJIEKTPUYHHUM CTPYMOM
i0HOOOMiHHMX cMonax i (IpH Heo6XimHOCTi) (OTOOKHMCHEHHS 3a JOMOMOTOK
YIbTPagioneToBoi aMIH 3 JOBXKUHOK XBHII 254 uM. TTpomyKTHBHICTh cHcTemu 2,5
n/ron.

[Ipusumn nii nonsrae B HactynHomy. ITuTHa BOZOMPOBiAHA BOJA MOCTYMAE B
SmartPak RODI Bin HaritaneHoro Hacocy. Kaptpumk SmartPak RODI e
MOHOOJIOYHNM TOABIHMM KapTPHIUKEM, IO Peali3oBy€e TP TEXHOJOTI] OUHILEHHS
BoaM. [lepminii KapTpHIDK MICTUTL OUHINAOYHMIT €lIEMEeHT I nornepeaHboi 06pobku
BOAM i MeMOpaHy 3BOPOTHOrO ocMocy. Jpyruii KapTpHIK MiCTHTB i0HOOOMiHHY
cMonty. Kaprpumk SmartPak RODI BitHOCHTBCS 10 BUTpaTHMX MaTepiaris i BUMarae
nepioMYHOT 3aMiHH B MPOLIEC] TEXHIYHOTO 06CITYrOBYBAHHS CHCTEMH.
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Bonomposinxa Boaa MiAZAETbCA nonepentif obpobui aa 3axucry MeMOpanu
3BOPOTHBOTO OCMOCY Bi/l OpraHiyHuX 3a0pyaHeHb i OKMCHeHHs XnopoM. [licis
NPOXOKEHHs MeMOpaHH 3BOPOTHROrO OCMOCY BOJIA PO3ALTAETBCA HA J1BA MOTOKH.
Oumiexa Boaa 3 GinbTpy 3BOPOTHBOTO OCMOCY MPAMYE B KapTPUIK i0HOOGMIHHOTO
bineTpy TMMOOKOrO OUMILEHHA A AeioHi3auii. IOHH, 4YaCTHHKHM, MONEKYJH
OpTraHiYHMX CcToNyK | OGakrepil, 3aTphMaHi MeMOPaHOK 3BOPOTHOFO OCMOCY,
NpAMYIOTh B KaHATI3aL{0 Yepes 3muBHHH TpyGONpoBia.

Boza, wo npoiiuia AeioHisauito, mpotikae uepe3 kamepy Y®-namnu (s
cuctem obnamHauux Y®-namnowo). Y®-namna BHUOPOMIHIOE CBITJIO 3 JOBXKHHOK
XBUII 254 HM, siKa BMKOPUCTOBYETBCA IUIA 3HHIICHHA baxrepifi. OuuuieHa Boja
3a3Buuail 30epiracThCs A8 BUKOPHCTAHHA TNPH TPOBENEHHI TMMOBHX pobiT, wwo
BHMKOHYIOTbCS B 1a00paropifiX, KpiM TOro, BOHa MOXe BHKOPHUCTOBYBAaTHCA IJi
HoJayi B CHCTEMY 1 BHPOGHULITBA OCOOIKBO YUCTOT BOIH.

[lpy 3amoBHEHHi pe3epByapy CHCTEMa aBTOMATHYHO BifK/IIOYAETHCA |
NepexoauTh B 4eproeHii pexkum Standby i aBTOMATHYHO BKIIOYAETHCA NPH BinGopi 3
pesepByapy 3ajaHoi Kinbkocti Boan. Ha e€KpaH CHCTEMH BHBOIATBCA TEXHi4HI
NapaMeTp¥ CHMCTEMH, JaHi 3a AKiCTIO BOAM i piBHEM 3aMOBHEHHS pe3epByapy.
Mikpornpolecop NocTiiHo inGopMye onepaTopa Npo BCi MIAHOBI TEXHIYHI 3aXOMH,
HAMpHKNaJ, caHiTapHy 06pobKy abo 3amiHy KapTpuaka. YCTaHOBKA KOMITAKTHa, ii
MOKHa [iBiCHTH Haj CTOJIOM ab0 MOCTABHTH I CTiJ.

8 9

3 \ -

<

4 -

o~

¥

Tpunyunosa cxema OMPUMANKS OCiOHI306aHOI 600U 3 GUKOPUCIIAKHAM CUCTHEMU Ri0s-DI 3:

I - Haznimansuuii Hacoc; 2 - &xiOHUll eneKmpoMazHimHyil KIanaw; 3 — KApMpuoXe nonepednsol obpobxu i
360pOMHO20 OCMOCY; 4 - eNEXMPOMAZHIMH U KAANAH 31UEY 600U 360POMHOZ0 OCMOCY; 5 - kanirnapua
CUCEMA 3MU8Y 600U 360POMHBO20 OCMOCY; 6 - OMUUK GUMIPIOBAHHS RPOGIOHOCT Gitbmpanmy 360pomHozo
ocMOCy; 7 - Kapmpuoo ioH00BMINHOZ0 hinempa 21uboKoT OUCKY, 8 - OaMHUK BUMIDIOSAHHA NUMOMOZ0
onopy ovenol 600u; 9 - YD-namna 3 S0EHCUHOIO X61ni 6UNPOMINIOSaNHA 254 nm;

10 - pesepeyap o6 ’emom 6 1
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Pirbmpayiuni ycmanoeKku ona in’ekyilinux pozuunie

YeranoBka aas QiabTpauii iH’exuifinnx pozummis. Hanipuuit 6ak 9
3ANOBHIOETBCA PO3YMHOM 3a JIOTIOMOrol0 BakyyMmy. Komu piBess posumHy carde jo
BEPXHBOTO JAaT4MKa PiBHEMIPA, HAIXOKEHHS PO3UMHY aBTOMATHYHO NPHIHHAETHCA.
3 wanipHoro 6aka 9 pPO3YMH MOCTYNae B MPOMDKHY EMHIiCTh 7 3a TPHMHLHIOM
CIOJIyYeHUX MOCYAHH. TloTiM BiAKpHBAIOTE BEHTWNL MOAAYI PO3YMHY B EMHICTD
MOCTIAHOro piBHs 8. SIK TiNbkM pO3YHH B HIH [0CATHE BEPXHLOrO piBH3,
BIAKPHBAIOTh BEHTWIb Mojaui po3umHy Ha QineTp 5. Po3umm uyepes ¢imerp 5
TOCTYNa€e B KONEKTOp 4 i 3MMBHY €MKIiCTb /, mic/is 4oro BiaOyBaeThca BUBENCHHA
dinsTpy Ha pexuM. Yac dinbTpyBaHHs komvBaeThes Big 20 XBWIMH 10 2 TORMH
3aIEKHO Bill BNacTMBOCTEH inbTpyBansHoro posuuny. Ilpu Buxomi ¢ineTpy Ha
PEXKHM, BiIKPHBAIOTh BEHTWJb MU NoOfdadi
npodiILTPOBAHOrO Po3dUHYy B 30ipHUK (insTpaty
2. SIk Tineky BindineTpoBaHHit po3ums y 36ipHHKY
bineTpaty nigHiMaeThCA BHIIE HaTYMKa piBHEMIpa,
ApPO IO CHrHAJi3ye 4YepBOHA JIlaMria, PO3YHH
BiIOMpAlOTE B  ammysibHe BUpPOGHMUTBO. [Ipn
3anoBHeHHI 30ipHuKa (ineTpary 2 Hamnuiku
PO3YMHY IMOCTYNATHMYTh B 3JIUBHY €MHicTh /. 3a
piBHEM po3umHy B 36ipHUKY dineTpaTty 2 cTexath
3a BKasiBHMKOM piBHA. TIpu 3HKkeHHi piBHs
PO3YHHY 10 JaTUMKa PiBHEMIpa Criaiaxye YepBoHa
CUTHalbHA JlaMMa, SKa BKasye, WO B 30ipHHKY 2
PO3UMHY 3ATMIIWIOCH TINBKH HA OOHH LMK
pofoTH  BakyyM-amapaTy B aMITyJIbHOMY
BUpoOHMUTBi. Jpyruii ¢inbTp BKIIOYAETBCH B
pobOTy Tak caMo, mpH ULOMy HEOOXiAHO
BiJPETyNIOBATH HAOXOMKEHHA PO3YUHY B €MHICTh
TIOCTiHHOro piBHA 8 TaK, W00 3aBKAN HEBEJHKHUI
Ha/UIMIIOK  PO3YMHY TIEPESIMBABCA B  THBHY

Yemanoexa ons ginsmpayii in ‘exyisisnux

posiunis €MHiCTh [/, mo 3abe3meduye NOCTiHHMI THCK Ha
1- emxicmy 3nuena; 2 - 36ipka ginempamy; . R .
3 genmuns; 4 - xonexmop; dineTpn 5. TIpn 3HWKeHHI piBHA pO3uMHY B

5 - inempu; 6 - pama; 7 - emuicme - .
npomixcua; 8 - eMKicmb NOCMIGNOZ0 pigna; Han lpHOMy 63KY 9 A0 HWXKHBOTO NdaT4yMKa piBHSA

- b wariputs ,{‘f;l’?’";;’cf'pfl"pae”’””‘ aBTOMATHYHO BiAOYBA€TbCA HOrO 3alOBHEHHS i3
30ipHHKa po3uMHy aGo 3i 3nMMBHOT €MHocTi 1.

Akwo po3uuH B 3MMBHIH €MHOCTI / MiZHABCA A0 BEPXHBOTO JATYMKA PiBHA, TO
TOLJIbLIE 3AMOBHEHHS HAMipHOro 6aKky MPOBOAMTECA i3 3MMBHOT €MHOCTI / 1O THX
1ip, NOKH PiBeHb PO3YHHY B Hill HE 3HM3UTLCA IO HIKHEOI'O JATYMKA. 3aOBHEHHS

213




image215.png
HanipHoro 6aky 9 NMPOBOAWTbLCA 3i 30ipHUKA PO3UMHY, MOKM B 3HBHIA emHocTl /
PO34MH He MiAHIMETHCS A0 BEPXHBOrO jAaTdmMka i T. 4. TakuM 4HHOM, BCH napTis
po3unHy Oyzae BiadineTpoBaHa.

@GinbTp-nopec AdA W eKUiAHMX
posuuHiB. [H'exuilivuii posunH abo
Bojia TpyGonmpoBoaoM /3 nocTynae Ha
binbTp-npec,  NPOXOAMTL  Yepes
TIACTHHKY 3 OMOPHHUMH NHcTaMu 9 i
nactiau 10, mo QinbTpyroTh, Uit
OYHILEHHS BiJl TBEPAMX YACTHHOK, a

MOTiM Yepes THTaHOBI QINbTPH /2, e
BiNOYBa€ThCA OCTATOYHE OYHIICHHSA
po3uMHy; micas 4oro  QuibTpar
norparssie B Tpybonposin 1.

winsmp-npec SanexHo Bin Tvmy 36ipHHKa QinbTp-
1- uTa pyxoma; 2 - MaHOMETP; 3 - OMAANOBHIH nixrap; l'lpeC MOYKHa BHKOpHCTOByBaTPl s
4 - nnuTa HepyxoMa; 5 - Hacoc; 6 - BI3OK, . ) k
7 - enexctpoasury; 8 - rpySonposin Ans napw, MOCJI1IOBHO1 cbuuﬂ‘pauu yepes
9 - InACTHHY 3 ONOPHMMH NKcTaMy; 10 - nracTHHa, WwWo binbTpye; . .
11 - TpySonposin ans dinsTpary; 12 - narpo, wio GuILTPyE; a30eCTOLENIONO3HI  MIACTUHH 10 i
13 - TpyGonposin A1 posUHHY, . s YV
14~ sarmyma THTaHOBI QineTpy /2, M MOABIAHOTL

dineTpauii uepe3 asbecTolEMONO3HI
rnactuau /0 a6o [1a moxeiitHoi QinbTpauil Yepes a30ecTOLEIONO3HI IACTHHH 3
NOJaNBIIoK BiNkTpauielo Yyepes THTAHOBI NATPOHH.

00612aHaAHHS BHPOOHHLITBA aMITyJ1

Bci aMmynu ofHiel cepii, IO BHTOTOBIAKOTLCS, MOBHHHI 6yTH OIHAKOBOTO
po3Mipy, OCKiNIbKH MPH 06'€eMHOMY HArOBHEHHI iX IiJ BAKYYMOM B OIHHX amITysiax
MOXe ONMMHUTHCA PO34YHHY Ginbie HeoOXinHOro, a B iHImHKX — Menle. 1106 uporo He
TPamWwIOCs, Tiepes BUFOTOBJICHHAM IOPOXKHIX aMIyst CKIAHI TPyOKM MiAKAlTh
KanibpyBaHHIO, TOGTO iX COPTYIOTh N0 30BHILUIHEOMY AiaMeTpy.

Jlia Toro, o6 BHYTPilUHi YacTMHM aMmmyn nin vac 30epiraHHs |
TPAHCTIOPTYBAHHA 3i CKISHUX 3aBOJIB He 3a0pyHIOBAIHCS, KiHUHKH iX Kamnigpis
3a3BMuall 3aMalooTh. AJle Tepe] MUTTAM 3anasdHi KiHYMKd HeobXinHo BinpisysaTH.
Lle po6naTe 33 IOMOMOTOIO CTAlEBMX HOXIB, CTAIEBUX IUCKiB, 0 00epTaloThHCH,
anyHnoBux abo Kap6opyHHOBHX OpyCKiB, mUlihpyBanbHHX HANWILHHKIB, @ TaKOXK
pOBKAPEHHM APOTOM (HUTKOM). HaiGinem 3pyuni ApiGHosepHUCTI anmyHnoBi abo
kapbopyHnoBi TpurpanHi 6pycku. CraneBi HOXi i AMCKM LUBHAKO 3aTyIUIAKOTCA i
BHMAraloTh YacTOro 3aTOMYBAHHS, 4 IUCKH iHOAi 06epTaloThCA HEMNABHO, BHACITIAOK
YOro KarlifisipH He BiApi3yIOThCA, @ IPOCTO PpO3OUBAOTLCS.
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Po3zain 2. MATEPIAJIN AJIAA BUT'OTOBJIEHHA TEXHOJIOT'THHOTI'O
OBJAJHAHHA ®APMALEBTHYHOI TA BIOTEXHOJIOTTYHOI
NNPOMHUCJIOBOCTI

ACOpTHMEHT MaTepialiB anaparypyd € YWMaIWM, IHO MOB’S3aHO 3 BEHKOKO
KUTBKICTIO (32 BNAaCTHBOCTSAMH) MPOAYKTiB. LLIMPOKO BUKOPHCTOBYIOTh CTallb, YaBYH,
Minb, GpoH3y, naTyHb, amoMiHili, onoBo Ta iH. OAHak [0 Beix Mmarepianis, 3 AKkX
BUI'OTOBJIAOTH 00JIaHAHHSA, K IPABUIIO, BUCYBAIOTh TaKi OCHOBHI BUMOIH:

1. Koposifina cTifikicte (4acTo HaiironopHimia). BHKOpHCTOBYIOTH Martepiany,
IBHMAKICTb KOpo3il Akux He nepepuinye 0,01-0,05 mm/pik.

2. Bucoka MexaHiuHa MILHICTb.

3. BinonosiaHa XiMi4yHa cTiliKicTb.

4. Matepian He MOBHHEH MaTH BIAaCTHBOCTelM KaranmizaTopa 4M iHriGitopy
mpouecy.

5. Heobxinsi mns maHoro npotecy ¢i3uko-XiMiuHi BIACTHBOCTI (BUCOKA YU HH3bKA
TEIUIONPOBIAHICTh, NPHIATHICTE A0 MEXAHIYHOT 0OPOOKH TOLIO).

3a xapakTepoM BUKOPUCTaHHS MaTepiaiy MOAUIAIOTHCA Ha:

— KOHCTPYKUiiHi (AN BUTOTOBNEHHA anaparypu);

— MaTepiany Wi 3aXUCTy (3aXHCHI TIOKPUTTA, HalvacTillle Bi KOpo3ii).

Cepen KOHCTPYKLIHHHX MaTepialliB HAMMOIHPEH UMY € CTalli | YaBYHH.

Byzneyesi cmani i wasynu

Cmane — Ue cnnae 3aniza 3 kapboHoM (BMict kap6oHy 1o 1,7%); kpiM Toro, sk
JoMilkH, crami MicTaTs: cwiinii (0,1-0,35%), mapraneus (0,35-0,7%), cipky (0,03—
0,05%), pocdop (0,03-0,0 5%) Ta in. Cipka i pocdop, a Takox rigporeH, HITporeH i
OKCHI€H € IUKiJJIMBUMH HOMilllkaMu. I3 36iTbIDEHHAM BMicTy KapOOHy 3pocTae
TBEPAICTb CTalli T2 3MEHLIYEThCA ii B’A3KiCTh. 3a HEBENUKOro BMICTy kapbony (0,2
0,3%) 3BHualiHa cTaib € BiJHOCHO M’AKOIO i eNaCTHYHOIO, JIETKO KYEThCA |
3BapIOCTbCA, OJHAK MoraHo rapryerbcd. CrTajdi 3 BHCOKMM BMICTOM KapOOHY
XapakTEPH3YIOThCA NMiABUIIEHOIO TBEPAICTIO i MPYKHICTIO, A0Ope rapryioThcs, asie
norano 38aproroTeca. Crani 6yBatoTh BYIJICLEBi i JleroBaHi (MiCTATh JOMILIKH Pi3HHX
METaiB 7% NOKPALIeHHS BIIaCTUBOCTEH ).

Byraenesi crani (FOCT 380-71) 3anexHo Bii NpH3HAYEHHs MOALIAIOTHECS Ha

rpymu:
A —~ 3 rapaHTOBAHHMH MEXaHIYHHMH BIIaCTHBOCTIAMH;

b — 3 rapaHTOBaHHUM XiMi¥HHM CKJIAIOM;

B — BignoBiaHi i MiHicTs, i XiMiuHHii cknan.

Hajfdacrime BHKOPHUCTOBYIOTB CTali IpynM A, sKi BHrOTOBJISIOTH HACTYMHKX
mapok C10, Crl, C12, C13, CT4, C15, C16, C17. Mapku mix coboto BiapizHaoTECH 34
MEXaHIYHHMH BJIACTHBOCTAMHM. 3BHYaHiI CTalN JIErKO OKHMCTIOIOTLCA Mifl BIUTHBOM

HTB BHWI 1
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ANe  HaWdacTilie  3aCTOCOBYKOTL  ClIEWianbHi  MPUCTOCYBAHHA,  1HO
CKIIANa0TBCA 3 OJHOro 260 1BOX kapGopyHIoBHX abo amyHmoBHX Gpyckib i ynopa,
70 AKOrO MNpHKIANalTh JCHUA aMmIysl ans 3abe3neyedHHs ONHAKOBOI [OBXHUHHU
BipisyBaHuX KaniApie. TTPHCTOCYBaHHA NPUKPIMTOTE [0 CTONY B TpOXu
TIOXHJIOMY MONGKEHH] Tak, W00 NeHIA aMITys Mif 4ac HaHECEHHs MOAPANMHH Oyu
TPOXH MPUITiAHATI. [lns 3an06iraHHs PO3NOBCIOLKEHHIO CKIIAHOTO MW i Nty Big
OpyckiB B HaBKOJNHIIHBOMY CEPENOBHIL 3 LBOrO PoGOYOro Micls BIACMOKTYIOTh
noBitps. KpiM TOro, Ha meskMX 3aBojax anyHOOBi OpYCKH aBTOMATHYHO
be3nepepBHO 3MOUYIOTEC BOOK. HaneceHHs MOAPANMHY i BifaMyBaHHS Kaminspis
HEOBXiIHO MPOBOAUTH TaK, WO JIHIA 3pi3y BUXOAMUNA PiBHOIO.

[linrotoBka ammyn 10 HamoOBHEHHA BKNOYAaE Taki ONeEpalii: PO3KPUTTA
KaniyApiB, BIANWIOBAHHS aMIlyJ, iX MUTTS, BUCYIIYBaHHS Ta CTEPHITI3aLilo:

Itigroroeka ammyn ‘

L L

PO3KPHTTA KalliApiB

MHTTS : 30BHIIIHE i BHYTPIIOIHE
(BaKYYMHHM, yJIbTPa3BYKOBHM i

BianamosaHHs

CyLNiHHA i CTepuIizantis
aMmyn

BiGpOYIBTPA3BYKOBHM, TEPMUYHHM i i
HIMPHLEBUM COCOGaMHE) v

Crorozsi Ha 3aBOJaX KamiiApH CIIapeHHX aMmys obpi3aloTh y mpoueci ix
BUIOTOBJICHHS Ha CKIO(OPMYIOUHX aBTOMATaX, U1 LOTO 3aCTOCOBYIOTh CHELiAIbHI
NMPUCTPOI (IIPUCTABKH), IO MOHTYIOTECH Ge3MocepeiHbO Ha aBTOMAaTax a6o mopyy i3
HUMH.

Hns  pizaHHs  KaminapiB  3aCTOCOBYIOTh  aBTOMATH, OOMH 3  SKHX,
3anponoHoBanuii I1. I. Peseninum, 306paxennii Ha puc. 8.5. Bin mpauioe Takum
unHOM. Kacery 3 ammynamu BCTaBjsitoTh B GyHkep /. AMAY/IH NOCTYNaloTh B OTBIp
GapaGany 2, wo o6epTacTbCs | MiABOAMTE KOXHY aMmydy o 6pycka s
NiApisyBaHHs kaminapie 3. V wueil MOMEHT y 3BOPOTHBOMY HarpaMKy Oapabany
obepTaeTbes 3yGuaThil ryMOBMI IMCK 4, sikuii Hagae aMmysti oGepTose MPUCKOPEHHS
i 6pycok HaHOCHTh Ha Kaminap pisuuit wrpux. ITicas uporo Kaningp obnammoerses

obiamyBadeM 5 i po3kpuTa aMmynia 1o JIOTKy 6 MOCTYnae B mpuiimMad. 3a 8 rox
asromar obpizae a0 100 000 Manoo6’eMHUX ammyn.
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Jina pizadHs, OIUIABNAHHA Kaninapis Ta
Habopy ammy/ B KaceTd BHKOPHUCTOBYKOTB HIXK4e
HaBeneHi asTomatm (puc. 8.6). YV Oynkep J
3aBaHTAKYIOTL 3 KaceT HeoOpi3aHi ammysid.
Bapaban mojaui 6 3axommoe iX i mepejae Ha
GapaGan pizaHHs 7. AMmyna, NepeMillaioyuch B
6apabaHni, oGepTaeThCA, NPU UBOMY METANEBHH JHCK
YCTAHOBKM HOXa 3 [OTHKAEThCA 10 Kaminapy
aMITyJIH i HAHOCHTb Ha HBOTO JiHito. TloTiM KiHeub
Kaniaspy OOJOMIIOETHCH i aMIlyfia MOJAETbCA [0
naibHuxa [, HIO OmUIaBjifge KiHeUb Kaminspa.
TpancnopTHuii 6apaban 9 mnomac ammyny 1o
nepioro  kanibpytodoro 6Gapabauy [0, sAxui
3aXOMUIIOE  aMITyJIM  OiIbIIOro JiamMeTpy 1 1o
Hanpasnsrouux /] momae  ix B mepumii

Puc. 8.5. Asmomam Pesenina 0z

6IOpiTyBaNNR KARIAADIS: nepekiafansHuK /2. AMAy/iM MEHLIOro niameTpy
1 - Byrxep; 2 — 0bepmosutt ckradarsHuil .
Gapatian; 3 - Gpycox. oas niopisysanns nepenaloThCs HUIMM TPaHCOPTHUM GapabaHoM 1o

xaninspie; 4 - 3yuamuit rymosuit Oucx;
5 - obramysay; 6 - nomox

apyroro kaniGpyiosoro Gapabana i 1. a. Ilicns
3aIOBHEHHA  MepeKiajalbHiKa /2 crnajaxye
CHFHAIBHA JIAMIIOYKA 1 aBTOMAT 3YMHMHAETbCA. BpyuHy npHEAHYIOTB 10
nepexsiafanbHHKa /2 Kacery 3 OTBOpaMH Uit KanijapiB amImyJs i HaXWaAKTh 11 10
cebe. AMmynn KanuigpamH
MOTPAIUIAIOTE B OTBOPH  KAaceTH,
3aTHCKau  KA4CeTH  BiAKPUBAIOTH i
nepeknafaibHUK /2 BCTaHOBJIIOKOTH B
MEpPBHUHHE TIOJIOKEHHS, HAa  aMITyJH
HAJATaloTh 00OMMY i 3HIMAlOTH Kacerty.
Ha ii miclie CTaBNATH MOPOXKHIO KaceTy.

BuroTtosieHHs aMITyJ Ha
KapycenpHMX asromarax (puc. 8.8)
NPOBOANTECA 33 HACTYMHOK CXEMOIo
(puc. 8.7). Omneparop BCTaBlsE B
KyJIau0K BEPXHBOTO naTpoHa 1 CKIAHY

Tpybky 9, fka B noJyiokeHHi 1
OIYCKAETHCA npu PO3THCHEHOMY 1

Puc. 8.6. Aemomamu O1R pi3anns, ONAAGASHHR
Kynaqu Ha l'UIaCTHHKy 3’ mo perymoe Kaninapie inaéopy amnyn 6 xacemu.

JIOBXKHHY MaﬁGyTHLO.l. aMITYJIH. HPDKHiﬁ 1 - nanerux; 2 - cmanuna; 3 - ycmanoexa noxca, 4 - nyasm
ynpaeninug; 5 - 3asanmaxcysansuui Gywxep; 6 - 6apaban

KyJauoK 4, CIIHpal4YuCh Ha WWTOK i nodai; 7 - Gapaban pizanns; 8 - bapaban npomincuuis;
9 - 6apabanu mpancnopmyi; 10 - Gapabany kani6pyoms.;
POHK 5, PYXa€TuCs MO KOMHPY 6. Y 11 - nanpsmni; 12 - nepexnaovixi
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T00AEHHI 11 HMKHIH KyJla4OK MIABOAMTECA | 3aXOIIIOE KiHElb CKISHOI TPYOKH (3
nenueM abo Ge3 neHus). OGepTarouuch HABKOJIO BACHOI OCi, TPY6Ka HAIPIiBAETHCS
noJjIyM'ssM nanbHUKa 2 10 pO3M'AKILEHHS CKa.

Puc. 8.7. Bucomoegnenns amnyn Ha KapyceavHux agmomamax

Y nonoxenHi 11l nansHuk 2 rache, HIKHIN KyJIAYOK OMyCKAEThCA i POITATYE
CKJISIHY TpYOKy, yTBOPIOIOYH HPH LBOMY KamiJisp.

Y monoxenHi IV 3anamoroTeCs MalbHUKK 7, MO JAKOTH FOcTpe nomym's (y
BHIVIAi TOJIKH), AKe B TIONIOXEHHI V HACTIBKH CHIBHO PO3irpiBac cKJIo, Wo TpyGKa
NEPEPI3yEThCS TAKHM UMHOM, LIO 3 OOHOTO GOKY y Hel BHXOAMTH ZeHUE M
MaHOYTHBOT amITyJI4, a 3 iHIIOTO GOKY 3aNAl0ETHCA KaliIAp OTPHUMAHOI aMIyITH, AKa
BHIIAJA€ 3 ABTOMATa BHACIiZ0K PO3THCKAHHSA HIDKHBOTO KyJjauka (nmonoxeHHs IV) i
MO JIOTKY CKOYYEThCA B MiACTaBieHuit npuiiMad. ITicis uporo HKHiA Komup
MiHIMAETCS, @ PA3OM 3 HUM MiAHIMAETHCA HIDKHIN Kynadok 4 i 3aXommoe Tpy6Ky 3
AEHLIEM, OCKLIIbKH B aBTOMaTi BCi TPyOKHM obepTatoThes no kpyry. IloTim Bei onepauii
NOBTOPIOIOTLCSA 3HOBY.

M1 mycky MOBITPA BCEPEAMHY aMIyNl KamilAp B OZHOMY MicClli rOCTpHM
TONYM'sIM HArpiBaloTh 0 PO3M'AKINEHHS ckia. I1in TuckoM MoBiTps B LbOMy Micni
CKIIO TIPORABIIOETLCA 1 YTBOPIOETBCA HEBEJMKHMI OTBIip, 4epes sakuil B ammyny
HaZIXOJMTD 30BHIilTHE MOBITPA.
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Maibxke Tak camMO BHMIOTOBJIAIOTH
Bipazy IBi amIyJiu. ABTOMAT
BCTaHOBJEHMH Ha croui 6. CkisHa TpyOka
3 OOHMM KamijsipoM 3 mnosuuii IV mo
KpPYrOBOMY KOMHpY IOCTYNA€ Ha MO3MUIK0
I. Slkuo TpyOka [/ HOBa, TO ONEparop
BCTaB/IIE 1i B PO3TUCHEHWH KyJ1auoK
BepxHbOro matpona 2. TpyOka mamae 1o
ymopy 5, 3a  JIONOMOrOK  SKOro
BCTAHOBJIIOIOTEH pO3Mip ammyJl. Pyxarouunch
Mo BEPXHBOMY Komupy 3, KyJIauoK
3aTHCKaE TPYOKy.

B Toit e 4Yac PpO3THCHEHHi
KyJa4ok 4 pyXaeTbcs MO HHXHBOMY
konupy 7 i, miJHIMaw4YMCh Bropy,
3aTHCKAE KynaukoM /2 ckisHy TpyOKy 3
kaningpom a6o 6e3 Hporo (mo3. II). Ipu

NOCTiHOMY obepTaHHi TpyOKa

. ,
Puc. 8.8. Kapycenvruit asmomam «Ambez» PO3IrpIBACTLCA no POIMAKIICHHA
ON15l 6U2OMOBNEHHS aMNY najbHUKaMH, B SKHUX IOCTYIarOTh ra3 Iio

TpyOonpoBoay i HOBITpA o
Tpy6onpoomy. [ToTiM Li MaNbHUKK TacHyTb, i HIKHIH Ky/layokK, BMMPAlOYHCE B
KOTIHP, OIYCKAETHCS HAa HEOOXiAHY BiICTaHb, PO3TATYIOYM THM CaMHM PO3M'AKIIEHE
ckio B Kamimap (mos. INI). Iicas usoro (mo3. IV) sanamorotses maneHuky 113
FOCTPMM MOJNyM'sM, WO pO3irpiBaloTh CKIO Y MdyXe OOMEeXeHOMy MPOCTOPi.
BHacIiIoK TOro, Mo po3IUIaBjieHe CKJIO MiJl BIVIHBOM IMOBEPXHEBOTO HATATY MparHe
3MEHIIMTH CBOK BHYTDIlIHIO i 3OBHILIHIO TMOBEPXHi, PO3M'SKIIEHi [LTBKH
CTATYIOTBCA | YTBOPIOIOTH A€HLsS OHOYAcHO y sBox ammyil. Toxi mix nieo konupa
PO3THCHEHHMil KyNauoK, i roToBa ammyja BuNamae 3 apromary. B Toil ke vac
kapO6opyHIOBUIi Opycok /4 HAHOCHTb HEBEJIMKY MOIPSAMHHY (niniro) B cepenuHi
Kaminsapy. [Ticns uporo 3a JONOMOro ymopy /5 ammyna BiaMyeTbes i magae B
npuimau.

TakuM YMHOM, BUXOIATH Biapasy asi ammyu. [Ticns mporo ckisHa Tpy6ka 3
BEpPXHIM i HWXKHIM KyJlaukamu 3 mo3uuii [V mepexonuTh Ha nosuuio /, i onepauii
MOBTOPIOIOTHCA.

[1[06 yCyHYTH 3aIMIIKOBY Hampyry a6o 3MeHLIHTH Tl 00 MNpaKkTUYHO
JOMYCTHMOI BETMUMHM, CKJIAHI BMPOOHM MilUIaloTh MpoUECY BiAMamioBaHHS, T06TO
0co6nuBiil TMUIOBiH 06POBLI, IO CKIAAETHCS 3 HACTYMHHX OCHOBHHMX CTaiii:
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® HarpiBaHHA BHPOOIB (aMIly/1) 10 TEMNEPaTypH, py AKil CKIO NOYMHAE
PO3M'AKILYBATHCH;

® BUTPHMMKa NPH Uil TEMNEPaTypi 1O 3HUKHEHHS HaNpyTH;

® MOBiJIbHE OXONMOIKEHHN A 3anobiraHHs BHHUKHEHHS HeGaxaHoi
3aNULIKOBOT HaNpyrH;

* LUBMJKE OXOJIO/PKEHHS 10 KIMHATHOT TeMIepaTypu.

3 Hi€K0 METOIO MPOBOAATD BiANAMIOBAHHA aMIyJl y ClIELianbHUX meqax (puc. 8.9).
Kaceru 3 amnynamMn BCTaHOBIOOTH Ha CTiNl 3aBanTaxenHs 2. [To BepxHiil wacTumi
CTONly MPOXOAWTL NAHUIOrOBUA 3aMKHYTHH KoHBeep 3, skuil, OesmepepsHO
PYXalouuCh, NOJAE KAaceTH B KaMepy HarpiBy 4, Je aMmIy/¥ HarpiBaloTbCid A0
Temnepatypu 600-620 °C. Y xamepi 5 amrty;iH BUTPHMYIOTH TIPH Liiit TeMnepaTtypi, a
B Kamepi 6 0xonomxkyroTe 10 60 °C. [ToTiM KaceTy 3 aMIylaMu NOJAKOTHCA HA CTiN
BUBAHTWKEHHA &, 3BIIKH BOHH 3HIMAIOTHCSA | HAMPABIAIOTHCA Ha HACTYIHY OMEpALLio.

Puc. 8.9: Ileqi 0as 6ionany amnyn:
1 - koprye nevi; 2 - cmin sasanmaxcennn; 3 - konseep; 4 - KAMEPA HA2PIBY; 3 - KaMepa sumpumku, 6 - kawepa
OXORO0XNCENHS, 7 - MEpMOnapa; 8 - cmin eueanmancenns; 9 - Koxcyx; 10 - nansnux; 11 - xonexmop; 11- zazonposodu

[licnd 1UBOTO aMmynaH BCTAHOBMIOIOTL B CHEHiaibHI KaceTH (puc. 8.10)
00pi3aHKMH 1 OIUIABICHMMH KiHLIMH KaIiJpaMH BHH3.
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Tunu kacer

Tun 006’ em ammyn, M1 ITpusHaueHHs

All 16-4-0 | 1;2;5;10; 20 JIyist yTpUMYBaHHS aMITYJl Ha ONEpaLiisX 3aaloBaHHs,
cTepuiizauii, KOHTPOIIIO HA PEPMETHYHICT | MEPerany

Al 16-5-0 | 1;2 JInst TPaHCMIOPTYBAHHA aMITyJ1 | YTPHMYBaHHS IX Karinspamu
BHM3 Ha OMEPAlisiX MHTTA, HAIIOBHEHHA i CYIiHHS

All 16-6-0 | 20 Jinst TPaHCTIOPTYBAHHA aMITyJl | YTPHMYBaHHS iX Kaniispamu
BHU3 HA OLEPALisX MHTTS, HATIOBHEHHS | CYIIiHHS

ATl 16-7-0 | 5; 10 JInst TPAaHCMOPTYBAHHS aMITyJT | YTPHMYBaHHS iX KariispaMu
BHH3 Ha OMEPALLiAX MUTTA, HATOBHEHHS 1 CYIHHHA

All 16-8-0 | 1;2;5;10;20 JIns TpaHCIOPTYBAHHA aMIyT | yTPUMYBaHHA iX Ha

ofepauisx 3anaioBaHHA | MAPKYBaHHS

HacTynHUM KPOKOM Y MiATOTOBLI aMmyJj A0 MpPOLeECy iX HANOBHEHHA € MHTTA
ammyJyi, AKe € OJHi€l0 3 HAHBKIMBIIMX CTalil aMMyNbHOro BHPOGHHUTBA.
PO3pi3HAOTL 30BHIWIHE TA BHYTPIlIHE MHTTA. BHYTpiUIHE MHTTA 3MiCHIOITH
BAaKYyMHMM, YJIbTPa3ByKOBHM, BiOpOyNbTPa3ByKOBHM, TEPMIYHMM Ta IINPHLCBHM
merogamu. PisHOBUIOM BakyyMHOro criocoby MHUTTA € TypGoBakyyMHHH, BUXpOBUH
Ta NapOKOHAeHCaLlifHHH.

Jns 306HimHbO020 Mumms amiyll
BUKOPUCTOBYIOTH Hani¢aemomam All-
2M2 (puc. 8.11). Kacery 3 ammynamu,
HabpaHHMH Kaniispamu BHHM3,
BCTaHOBMIOIOTE B pobody €MHICTB 6
HaIiBaBTOMATy i 3aKPHBAIOTD
Kkpumikoo 5. Yepes po30puskyrounii
npucTpii 4 B €MHICTB 6 TMOJAETHCA
CTpyMiHb  MHIOYOI  piOMHH,  sKa
NpUMYyIHye Kaceth 3  aMIlyjamu
obeprartucs.

Ona  ewympiwnsozo  mumms
BUKOPHCTOBYIOTh Hanisaemomamu
AII-30M o0ns napokondeHcayiiinozo

Puc. 8.11. Hanieasmomam AIl-2M2:
1 - koI, 2 - NPOMINICHA EMKICME, 3 - KaCEmMa 3 aMITYRaAMU; Mummn (pHC. 8.1 2) Ta AII-3M2 (pHC.

4 - poSBpUIKYIOHUIL NpUCTpitl; 5 - KPUWIKG; 6 - pOBONA EMKICMb; 8.13
7 - cucmema xkranarie . )
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Puc. 8.12. Haniiasmomam AI1-30M Ons napoxondencayitinozo mumms.:
1- ayuiosi Tpy6n ; 2 - emMKicTh MpomixkHa; 3, 9 - 3BOPOTHHI KianaH;
4 - BOBMIOBAY CKNA; 5 - BKIALKA JUIA aMNTyT, 6 - KaceTa 3 aMITy1amH;
7 - niesmounninap; 8 - konaeHcarop; 10 - kpruka; 11 - cranuna; 12 - mynbT ynpasninns
Y uanieasmomami AII-3M?2 ona 3oeniwunbozo mumms (puc. 8.13) xacery 3
amimysiamy 5, HaOpaHHMM  KaIijiapamu
BHH3, BCTAHOBJIIOIOTE B po60Uy EMHICTB 7
HaIliBaBTOMAaTy i 3aKpHBAIOTb KPHUIKOIO
6. 3 poboyoi eMHOCTI Yepes TpyGonposin
BiICMOKTYETbCS TMOBIiTPA, MNPHU LBOMY
KiHI[ KamiIApiB amImys 3aHyprOIOTECA B
MHIOMY  pimuHy. IlpusHumn  MHTTs
3aCHOBaHMH Ha Pi3HULI THCKY B pobouiii
€MHOCTI 1 ammynax. [IpH BCTaHOBJIEHHI B
poGouili €MHocTi 7 4epe3 KianmaH 9
aTMOCQEPHOro THCKY MHIO4a piauHa
MOCTYTIAE B AMITYJIH.
Jng  3anobiraHHs  BTOPUHHOTO

3a0pyqHEHHA ICNA MUTTA  aMITyJH

Puc8.13. Hanisasmomam AIl-3M2 023 soeniuns0z0
MUMMA | - KoprIyc; 2 - NPOMiKHA EMHICTD; 3 - 3BOPOTHMI AOCTaTHBO IUBHAKO TNEPEHalOThCA Ha
KnianaH; 4 - NZIKACETHHK; 5 - KaceTa 3 aMITyniamu,

6 - puika, 7 - poGoa emuicTs, § - Kianan CyuliHasg abo cTepuitizauiio B 3alexHOCT
€/IEKTPOMArHITHHA 3 GLIBTPOM; 9 - KIIanaH nosiTps, .
10 - knanan IBOXONOBHH Bl YMOB aMITyJIFOBaHHA.
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CywiHHA MpPOBOAMTUCS B  CHELUAIbHAX  CYIIiBHUX wadax npu
temnepatypi 120-130 °C 15-20 xB. SIkuio HeoOXinHa cTepwiisauis, TO OOMABI
crazii 06’ €IHIOITh Ta aMITyJIM BUTPUMYIOTh B CyXOIMOBITPSHOMY CTepUIIi3aTopi

b

Annapam 01 cmepunizayii i Cywinus amnyn

Cmepunizamop napoeuii

npu 180 °“ npotsarom 60 xs.

Anapaty Ui CTepuiIizauii i CymiHHA ammyJ1
€ TyHejleM, B SKOMY BHIUIE€Ha  30Ha
NonepeHbOro Harpisy, 30Ha
BMCOKOTEMIIEpPATYpHOI ~ CTepHiizauii i  30Ha
OXOJIOMUKEHHs.  BHUKOPUCTOBYIOUM  TPHHLIMII
MOMAPOBOI  CTepuiizauii raps4oro mosiTps, B
TyHeqal  3AIMCHIOETBCS — CTepHWilisalis — BMiCTy
LLUIAXOM KOPOTKOCTPOKOBOT BHCOKO-
TeMIepaTypHoi Jii.

Kpim LBOTO BUKOPUCTOBYIOTh
iHppayepBOHHMIT CTepWIi3aTOp Ta MapoBHUi
crenunizarop. Ingypauepsonuii cmepunizamop
Ma€ CTPYKTYpY TyHeabHoro Tumy. O6aanHaHHs
CKJIAAETBC 3  CErMEHTY  TONEpeaHboro

nizirpisy, HarpiBarouoro cerMeHTa 1
OXOJIOKYIOYOro CerMeHTa. BiH mpawroe 3a

NPUHLMIIOM CyXoi —CTepwiisauii g  MHTTEBOL
BHMCOKOTEMIIEPATYPHOI CTepUiIi3alii B KOHTEHHepi.
JlaHHui iHppayepBOHHI CTEPUITI3aTOP MiAXOAUTH JIA
CyIWIiHHA i cTepuiisauii ammys, a TakoX (IaKoHiB 3
nig aHTUOIOTUKIB, IUIAIIOK 3 MiA PiAKAX MEIUYHHX
npenapatiB Ta iHWKX (apMaUEBTHYHHUX CKIISAHHUX
TUTSLLIOK.

Cmepunizamop naposui I'IlIC/I-1700A, I'lIC/-
1000 BiTyn3HAHOrO BUPOOHHMLTBA NMpPU3HAYEHHUN VLA
cTepuiizauii mapom amimys o6’emoM 1, 2, 3, 5,101 20
MJI, HAMOBHEHMX IH'€KUiWHMMH  pO3YMHAMH i
MOKJIAJIEHHX Y CrHeliajibHi KaceTH, a TaKoX s
crepuiizauii piguH y mocyaumHax o6’emom no 2000
mi, 6ymiiB 3 cupoBarkamu 06’emMoM 10 9000 mu,
iHCTpYMEHTIB, OZAry, epeB'13yBabHUX 3aC00iB.

Crepunizatop KOMIUIEKTYETBCS JBOMA
3aBaHT@XyBAIBHUMH CTeNaXaMHM i JBOMa Bi3KaMH.
Kaceramu cTeputi3aTop He KOMIUIEKTY€ThbCS.
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Oneparop yxknagae kacetu All16-4-0 3 amnynamu abo iHmKMMH 06'ekTamu
CTepHIli3allil Ha MOMHUI MBOX MEPECYBHMX CTENAXIB, BCTAHOBIEHHX HA Bi3KaXx.
3aBaHTaXeHi CTenaxi BPyuHy 3aKOUYKOThCS B KaMepy cTepuiizatopa. OGuasi JBeDi
CTEPHII3aTOpa TePMETHHHO 3aKPHBAIOTECH 3 IONOMOIOK LEHTPATHHHX 3aTBOPIB.
JBepi MpencTaBAsioT COGOI  KOHCTPYKUIO, OCHALEHY OAHMM LEHTPanbHUM
3aTBOPOM i Ma:OTh 3anoBiXHHUA OPHCTPiH AiadparMoBOro THITy, SKMil 3amobirae
BIAKPHBAHHIO JBEpel NMpH HAABHOCTI TUCKY BCEPEAMHi CTepHIi3aliiHOT KaMepH.
[licns 3aBanTameHHA CTENaxiB B CTepwiizalifiHy Kamepy i 3a yMOBM, WO nBepi
NMOBHICTIO 3aKpuTi - Ha O0GOX CTOPOHAX CTEpUITi3aTOpa NOBHHHI 3arOpsATHCA
curHanbHi nammnouku «lTpouec 3akiHueHo». [Ticas UBOro BiAKPHUBAIOTLCA BEHTMI Ha
Tpy6ONpoBOAaX MapH, BAKyyMY, 3JTHBY KOHIEHCATY.

Llnkr crepunizauii noUMHaeThCa BKTIOYEHHSM KHOMKM «ITyCK» i BUKOHYETBCS
ABTOMAaTHYHO 3a 33[aHOI0 MPOTPaMol0, NPH LBbOMY TOBHHHI 3aropsATHCS CHIHAJbHI
namnouku «IIpouec ine». Pexnm crepunizanii 3amaerecs Ha mysTi ynpasainus.

Cxema ynipaBniinHA cTepuiizaropa (puc. 8.14) — peneiiHo-koHTaKTHa i 03BONAE
BECTH MPOLIEC Y TPHOX PEXKHUMAX:

a) 6e3 BaKyyMyBaHHS;

0) 3 BaKyyMyBaHHAM KaMepH nepesl HarpiBaHHAM;

B) 3 BaKYyMYBAHHSAM KaMepH Mepell HarpiBaHHAM i Micyis cTeprisawii.

Ha criHui crepunizatopa BMOHTOBaHMH enexTpommTok. Kopryc enekrpoumTka
MCTaJIeBHH, 3axvlUeHUH Bifl MOMANAHHA BONOTM BCEpeimMHy. Y IIMTKY po3miLeH I

6710k aBTOMaTHKH, HA JIMULOBIH CTOPOHI BHHECEHi KHOMKM YMPARTIHHA | CHIHAILHI
JIaMITH.

Puc. 8.14. Cxema cmepunizamopa naposozo:
1- cucmema mpyGonposoois; 2 - dsepi, 3 - xopnyc, 4 - exexmponnuii micmox; 3 - eneKMmpoOuUMOK;
6 - manosaxyymmempu; 7 - 3ano6ixcruit kranaw, 8-pmymsuii mepmomemp, 9 - kaananu;
10 - isonayi; 11 - nanpaensioni cmepunizayiiinoi kamepu
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Ha wiit ske CTiHLI 3HaXo4ATLCS OBa MAHOBAKyYMMETPH: OIMH NpH3HAYEHHHN Ay
NiOTPMMAaHHA THUCKY Nap¥ B Kamepi, iHIWIMHA - JUIA OTPUMaHHS 3BYKOBOro Ta
CBITJIOBOTO CHrHaly B pasi aBapifiHOTo TepeBHUIEHHs THCKY, a TaKOX A nojadi
CHPHAly [P0 BiOCYTHICTH THCKY B KaMepi. TakoxX Ha CTiHUI pPO3MilIEHHEH
eNEKTPOHHMI MICTOK /sl 3anucy 3MiHM TeMIepaTypud B KaMepi NiJ 4ac BCbOro
npoiecy crepwiisauii i mis BisyaqbHOro KOHTpomo Temneparypu. Ha poscyn
3aMOBHMKA-BHPOOHHMKA [aTYMK TEMIEPaTypy BCTAHOBJIOETECS y BEPXHiAl abo B
HIDKHi/l 4acTHHI Kkamepu. PerysioBanus TeMIepaTypH cTepuiisallii 3 TouHicTio
+1] °C 3aiACHIOETBCS €NEKTPOMArHiTHHM KJIANaHoM fojadi NnapH, AKKi peryJoeTbes
3a THCKOM I1apH B Kamepi.

Binnik yacy nNpoOBOAMTBLCA 3@ AOMOMOrOK) APOTPAMHOTO €JIEKTPOMEXAHIYHOTO
pelle Wacy 3 YCTAaHOBKOK BHTPMMOK d4acy Jo 60 XB Ha koxHoMy OapaGaHi.
Crepunizatop 3abe3neveHuif 3anmoOiKHMM KNanaHoM, SKHH CHPaLboOBYE TpH
HagmukoBoMy Tcky 0,22 Mida (2,2 Kkrc/cm?).

VeraTKyBaHHA IS HATIOBHEHHSA aMITyJi
Y TeXHOAOriYHOMY MPOLECI aMITyJTyBaHHS 3aCTOCOBYIOTh [Ba BilOMi CriocoGu
HANOBHEHHS aMIIyJl: BaKyyMHU} Ta IUNPHUEBHIH, a TAKOX Pi3HOBHI BAKYYMHOIO —
NapOKOHIEHCAiHHUI METO/.

BaKyyMHHI1 MeTO |

l_ HanoBHEHHs aMITyJl I—mnpuuesuﬁ Memﬂ_—l

| NapOKOHIOEHCALIOHHUI MeTO, \

Jlns 3a6e3nedeHHs HANEXHOT SKOCTi JTIKapCbKHX 3aco0iB B INPOBIIHMX KpaiHax
cBiTy i Ha Tepuropii kpaiH-uneHiB PIC/S BHKOPHCTOBYETBCA TilbKH METON
LUMPHLIEBOTO HANOBHEHHA aMITyl. Lle MOsACHIOETECA HAABHICTIO OGOB'A3KOBHX BUMOT
OO BiANOBIAHOCTI BHPOGHMLTBA NiKapchKHX 3acobiB BuMoram GMP B kpaiHax 3
cyBopoio perynstopHow cuctemor (€C, Smonis, CIIA, kpainu-unenu PIC/S).
MerTon BaKyyMHOTO HANOBHEHHA LIMPOKO BHKODMCTOBYBABCA B PalAHCHKI 4acy, i B
JaHMWil 4Yac 3aCTOCOBYETHCS OKPEMHMMH BHUPOOHHMKamH JiKapchkMx 3acobiB Ha
Teputopil kpain CHA.

Ycmamxkysanua 01sa 6aKyyMHO20 HAROGHEHHA AMNY
Baxyymuuii cnoci6 ¢ Haibinibm MOLMPEHUM Y BITYH3HAHIN IIPOMHCIOBOCTI.
Leit crioci6 mopiBHAHO 3i WNPUUEBHM Y 2 pasu Ginbll MPOAYKTHBHHIA TIPH TOUHOCTI
no3ysanHs +10-15 %. [TpoayKTHBHICTb anapaTy MapiynoisChkoro 3aBoiy AOCArac

2724




image19.png
KUCHIO MOBITPS i BOJIOTH, TOMY MPU 3iITKHEHHI JiKapcbKol peuoBHHH (Y BHIi PO34UHY)
3 IpXkKaBOK MOBEpXHEK BinOyBaeTbCAd | MeXaHiyHe 3a0pyaHeHHd, i mepexia iOHIB
3aj1i3a B FOTOBMI Npenapar, o oOMeKye BUKOPUCTAHHS LMX cTalell Ta norpebye
iXHBOTO JOAATKOBOTO 3axXMCTy Bix koposii. YacTo ponomixHe ob6MaAHaHHA
BHIOTOBJIAIOTH i3 ctani Ct12, anapatu — i3 C13, a KoJId NOTPiOHO AOCATHYTH BHCOKOT
MiLHOCTI (0OCOGJIMBO BXKITHBI BY3JH i AeTani amaparis), BUKOpUCTOBYHOTE CT5, C16 i
Cr7. C13 Haiuacrille BUKOPUCTOBYIOTh TOMi, KOJIH PEAKTOPH OAATKOBO 3aXUILAIOTH
BiJ KOpO3ii (HaMpyKiaj, eMaTOTE). 3BH4aiiHa Byriieleea cranb CT12 3aCTOCOBYETHCH
3a Temnepatyp A0 +120°C i Tuckax a0 0,8 MIla, a C13 BUKOPHCTOBYETBCS B Aiana3soHi
Temneparyp —30—+450°C i Tuckax 10 5 MITa, MiuHicTh cTaneit CyTTEBO MiNBUILYETHCA
TIpH AodaBaHHi MapraHuwo (1o 2%) ta iHwux MetaniB (Ti, Cr, Ni...), poGouuil THCK
MapraHIeBHX cTayiell Moxe OyTH HEOOMEKEHHM.

Yagyn — ue cruiaB 3aiiza 3 kapbonoM (Bmict C 1,7—4,5%); KpiM LiHMX eleMeHTiB
BiH MictuTh: 0,5-4,5% Si, 10 1,2% Mn i ne 6inbire 0,2% P ta 0,1% S (wkignuei
JoMiwkH). YaByHH XapaKTepH3YIOTECS 3aJ0BUIEHOI0 KOPO3iliHOMO CTifikicTio, ane Ha
BiMiHY Bix cTaneffi € MeHW MIUHAMM i MalOTb OiNbHly KPMXKiCTh, NOraHo
3BapIOIOTBCA 1 MOraHO MiAAalOTbCA MeXaHiyHik o6pobui, ToMy BHpoOM 3 HHX
BHTOTOBJSAIOTH THTBOM. JIMTi BUPOOH HE MOBHHHI MaTH TOCTPHX KYTIB i pi3KHX 3MiH
TOBUIMHH, OCKUTBKM B LWX MiCUAX [pPU OXOJOIKEHHI 3’ABNAIOTHCA TPIiLLMHU.
ToBlKMHA BUpOOiB He MOBHHHA nepeBUILYBaTH 50-60 MM, OCKLIBKH MilHICTE BUpOOy
npy 30UTBIIEHHI TOBLIIMHM Majnae. YaByHHi amapatd TMpaliooTh B Jiana3oHi
Temnepatyp -15-+250°C Ta THckax mo 0,8 MIla i moraHo BUTPUMYIOTH pi3ki
nepenanu Temneparyp. YaryH Oysae:

— cipui CY (CU 28-48);

— koeku# KY (KY 30-6);

— sucokomiunuit BY (BY 50-1,5).

Mepma wudpa B NO3HAUYEHHAX YaBYHIB — lie MIUHICTh Ha Po3pHB (Kr/MM), a
Ipyra:

— s CY — MiHICTb Ha 3ruH (Kr/MM);

— ana KU i BY - Bizcorok BunosxeHHA (%).

3 yaByHiB HaMyacTille BHIOTOBIAIOTH anapatH HecKJIanHOl KoHirypauii

(MaloTh TOBCTY CTiHKY i € BOKKMMM), ONOPH anapariB, TPyOH XOJOAWIBHUKIB Ta
IesKi iHmi nerai.

Jezo6ani cmani i cnnaeu, 6imemanu
SAxuo po 3suyaitHol crami gonary Ni, Mn, Cr, Ti, Mo, V, W Tta iHmi metanu, To
ctanb HabyBac MiABHILEHOT MEXaHIYHOT MILIHOCTI i KOPO3iifHOI CTIHKOCTI (BUTPUMYE
Jif0 KMCNOT, AYTiB i pO34YHHIB comeH, AKi po3’inaloTh 3BU4aiiHy BYTJIELIEBy CTalb) Ta
Ha3HBaEThCA J7€206aHOI0. 3aleXHO BiA BracTUBOCTEH (XiMiuHoro cknazmy)
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THC. MajlooO’€MHHMX aMItyJl 3a TOJHMHY, TOJA! SK aBTOMara LINPHULIEBOro
HanoBHEeHHs — siMiie 12 Tuc. aMmyiI.

BakyymHuii crioci6 HanoBHEHHs TOMirae B TOMY, INO aMIyjld B
KaceTax MOMIIAlOTh y TepMETHYHMI arapar, B €MHICTh SIKOTO 3aJIHBAIOTH PO3IYHH
JUIs HArlOBHEHHA aMImysl | CTBOPIOIOTH BAaKyyM; MpPH LBOMY [MOBITpS 3 ammyin
BCMOKTYETBCS, i MICJIA CTPABIIOBAHHS BAKYyMY PO3UUH 3afOBHIOE aMITyJIH.

Jlo3yBaHHA pO34yHY B aMITyJIM NpH BaKyyMHOMY Croco0i BHKOHYETHCA 3a
JIOTIOMOTrOI0 3MiHH BENMYHUHH PO3DiLKEHHA, TOOTO (pakTHYHO perymoeTbcs 06’em,
IO MiANArae 3afMOBHEHHIO, MPH LLOMY CaMa aMIIy/ia € J03yBAIBHOIO €MHICTIO.
AMIysy 3 pi3HUMH 00'€MaMH 3aMOBHIOIOTHCS MMPH BIOMOBIOHO CTBOpeHiit riaubuHi
BaKyyMy B anapari.

Jis TOYHOrO HAMOBHEHHA aMIlyl 3a [JOMOMOrOK BaKyyMy IONEPeIHbO
BH3HAYal0Th BeJMUMHY pPO3PiIKEHHA, SKe CTBOPIOETHCA. 3BHYAIHO HA 3aBOjaX
CKNanalTh Tabnuui HEOOXiZHOrO CTYNEHIO PO3piMKEHHA B 3aJIEKHOCTI Bif
aTMoc(epHOro THUCKY, po3MipiB amITys i HeoOXimHOTO 00'eMy HamoBHeHHsA. Y THX
BHIAIKaX, KOJH TakWX TabJMLb HeMae, aMIyJM HaNOBHIOIOTH MPU Ppobouomy
pO3piIKeHHi, WO Jac 00'eM HAMOBHEHHA Jewlo OimbWIMM 4K MeHLIMH Bia
HeoOxigHoro, i MeromoM iHTepnomsAuii po3paxoBYHOTh MOTPIOHY BEIHYHHY
po3pixaeHHs. Ilpu 3HaliieHOMY 3HaueHHI MPOBOIATH KOHTPOJIbHE HAMOBHEHHS i
BHMIPIOIOTH 00'€M PiIMHH 32 IOMOMOTO10 KaJIiOpyBaNbHOTO HITIPHLIA.

BiACyTHICTE TOYHOrO JO3YBaHHS PO3UHHY € OCHOGHUM HEOONIKOM BAKyYMHOTO
cnocoby HanoBHeHHA. Cepell wedonikie MOXKHA TAKOK HA3BaTH Te, LIO aMITYJIH
NpH HaNOBHEHHI 3aHYPIOIOTECA KaniiipaMH B JO30BaHUH PO3UMH, Yepe3 AKUil npu
CTBOPEHHi BaKyyMy NpOXoJATh OyNp0allKy BiACMOKTYBAaHOTO MOBITPA i B aMIIyJiK
NOTpAIUIf€ TiIbKH YaCTHHA PO3UMHY, a peliTa — 3aJIMIIAEThCA B anaparti i micns
LMKy HamoOBHEHHA 3/MBAEThCA 3 amapaTy Ha HepedilbTpyBaHHA; ycCe Ue
NPHBOANTH 0 JNOJATKOBOro 3a0pyqHEHHA i HEEKOHOMHOI BUTpaTH po3uuHy. Kpim
TOTO, IPH HaNMOBHEHHI 3a0pYAHIOIOTLCA KaIiIApH aMIyll, Y pe3yJbTaTi 40ro npu
3analoBaHHi YTBOPIOIOTBECS HeGakaHi «YOpHI» TOJIOBKM Bil NPHTOPaHHA
pPO3UMHY Ha KiHUi Kamimapy. HemonmikoM BakyyMHOro crnoco0y HAamoOBHEHHS €
TaKoX i Te, IO MiCIT1 HANOBHEHHA IO MPOBENEHHA OMepauii 3analoBaHHA aMITyd
NPOXOAMTh MOPIBHAHO 3i LINPHIIEBHM METOAOM HAMNOBHEHHA MPOMIXKOK 4acy,
L0 HEraTHBHO MO3HAYAETbCA HA YHMCTOTI PO3YMHY i moTpedye 3acTOCyBaHHA
CTiCUialbHAX  MpPUCTPOiB [ 3alOBHEHHA Kamindpa iHepTHUM rasom. 3a
BITYH3HAHOK TEXHOJIOTIEI0, AKA 3aCTOCOBYEThCS CHOTOMHI, MK HAIOBHEHHAM i
3amaroBaHHAM aMITy]l MpoxoauTh Ginbmie 3 XB. Benukuil NpOMiXKOK 4acy CTBODIOE
JOAATKOBI YMOBM IJii 3aOpyJHEHHs PpO3UHHY B aMIlyJax MeXaHiYHHMH
YaCTHHKAaMH i MiKpo@JIOpoIO 3 HABKOMHITHBOTO CEPeIOBHINA.
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Jlo nepesaz BakyyMHOro croco0y HANOBHEHHs aMmyJj, KpiM BHCOKOI
HNpPONYKTUBHOCTI, MOXHA BiAHECTH HEBHOATIHBICTL LHOrO MPOLECY OO PO3MipiB
i gopmu kaminsapie ammyi. 3a KOPJOHOM BaKyyMHHH Croci6 HarmoBHEHHS -
aMITyJ1 3aCTOCOBYETHCA TUIBKU 715 HEAOPOrUX MPENnaparis i MUTHUX PO3UKHIB.

Hanisaemomam ona nanosuennun amnyn AIl-4M?2 (puc. 8.15) cknagaerses 3
KOPIYCy i3 3aKpiTIeHOI0 B HbOMY €MHICTIO anaparta, BCEPEAMHI AKOro € NCeBAOMHO,
fKe YTPUMYyeETbCS Ha natpybky [an nojadi posuuny. Ilatpybox obnannanmii
Hacaakow 3 OIYHMMHM [iIMHAMH Oe3MocepesHb0 HAA BEPXHLOK IUIOLMHOIO

HECMPABXHBOI0 AHUIHLA.
8 9 3 5 10

€MuicTh amapary Mac HIKHIA 31uB i3
knanaHoM i Ha GiyHIA CTiHLI - onopu And
YCTAaHOBKH Ha HUX KAaceTH 3 aMIyJlaMH. 3Bepxy
amapar  3aKpyTHH  KPUIIKOKO, fKa  Mae
ABTOMAaTUYHUI NMHEBMOTIPHBIA Juls Tl BiAKPHTTA
i 3aKpUTTA.

HuxHill 371MB BUBEICHUH Y NMpUAMAIbHY
emHicTb. [N BHMIpIOBaHHA BaKyyMy aBTOMAT
obagHaHWil KOHTAaKTHHMHM BaKyyM-MaHOMET-
pamu. o eMHOCTi amapara TnpHeAHaHi Tpy6o-
MPOBOAM MoJadi pPO3YHHY i3 BakyyMHOI

Mmarictpani uexy. IIpouec poOOTH aBTOMArtH-
H‘;:;:elﬂixca’::;‘n“(mi‘;"°m% 30BaHMil. B €MHICTL BCTAQHOBNIOIOTH KaceTy 3

1 - Kopriy<, 2 - KPHIUKS, 3 - kaceTa 3 aMIysiamH, aMITyjlaMH, 3aKpHBarOTb KpHIIKY Ta B anapaTi
4 - HecnipaBxXHe IHUWE, 5 - narpy6ok noxayi

POIMMHY, 6 - KNANaH HIKHBOTO CTTYCKY, CTBOPIOKOTE BaKyyM, IIPH LbOMY KJallRHOM Ha
7 - emnicts ANA 3nHBY POHMHY 3 anapary, HWKHBOMY TUBI FEPMETU3YIOTD anapar.
8 - KOHTaKTHHIl BaKyyMaHOMETD (HANOBHEHHS . .
anapary), 9 - KOHTaKTHHii BAKYYMaHOMETP IlopaioTh PO3YHH. Ilin niero BakKyyMy PpO34YHH
(no3yBanHs pO3vMHY NMPH HAMOBHEHH] AMITyJ1), . -
10 - TpyBonposia nomasi possy, CTPYME€HAMH HAIAXOAHUTh 13 WIYIMH HaCalkKH,
11 - Bakyymmposia OMHUBAIOYH BEPXHKO MOBEPXHIO HECMPABKHLOIO

[HHUIUIA, CTIKa€ Mig HHOrO, 3MHBAIOYHM  TyAH
MexaHiuni wactuHky. IloTim B amapati CTBOPIOIOTHL HEOOXiJHE PO3PIMKEHHA, IO
BiAMOBiNae 003i po34MHy, AKMi 3aMOBHIOE aMITyJy, i CTPaBMOIOTE BakyyM. Po34mH,
10O 3a7IMILMECA B anapari, 314BacThcA B 30ipHUK Ta NOTPAIUIAE HA nepedibTpyBaHAs.
TpoaykTHBHICTE HamiBaBTOMaTy — 60 KaceT 3a roauHy. TpUBaTICTh LHKITY
HanoBHeHHs — 50 c. ITicis HamoBHEHHA aMIyJl BaKyyMHHM CHocoboM vy
Kanijspax aMmmyJs 3aJuII3a€ThCA PO3YHH, IO 3aBaXKa€ AKICHOMY 3aNaloBaHHKO
i 3a6pynHIOE iH'€KIiHHUA PO3YHH NPOAYKTAaMH 3rOpaHHA.
Po34MHY 3 KaMinsgpiB aMIry MOXHa BUAATUTH OaraTbMa pPisHHMH cTiocobamu:
- BiACMOKTYBaHHSM PO3UHHY IiJ] BAKYYMOM;
- MpOAABIIOBAHHAM PO3YHHY CTEPUIBHHUM MOBITPAM abo iHepTHHM rasoM (y
HanipaBToMaTti AI1-5M2);
- 00pobKOI0 CTPyMEHEM TIapH abo aniporeHHOIO BOJOIO.
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Hanieaemomam 01aa npooasiiO6aHHA pO3YUHY 3 Kaniaaplé 6
amnyny muny AII-SM2. Y koprnyci HaniBaBTOMAaTa BCTAHOBJIEHA €MHICTh i3
KpHULIKOK. J[0 €MHOCTI NPpUEAHAHI CUCTEMH MoJadi CTUCHYTOrO MOBITPS, iHEPTHOrO
rasy, Bakyymy; BOHa TakoX 3'€HaHa 3 aTMocdeporo. €EMHICTh Mae HWKHIH 3THB.
Kpnwka amapara Mae mnpuBin i - 3amipHi mnpuctpoi. Lukn pobortu
aBTOMaTH30BaHUN. B €MHIiCTb BCTaHOB/IIOIOTH KaceTy 3 amilyjiaMd, MOTIM
3anOBHIOIOTL (IIBTPOBAHMM MOBITPAM, 4 JAaji BaKyyMOM, 3aKpUBAKOTh KpHUILKY
armapara, CTBODIOIOTE B anapati THUCK. Y HamiBaBTOMATi MOKHa MPOBOINTH
MpONABMIOBAHHA PO34YHHY 3 KaniysApiB B aMImyv 06’ eMoM 1-20 M. [TponyKTHBHICTB
anapary (ammynu 1-2 M) ckiagae 40 THC. aMmyn 3a roguHy. THCK MOBiTpS npu
TIPO/IaBJIIOBAHHI PO3UHHY CTaHOBUTH 195-490 kIla.

Mapakondencayiinuii cnocié - 1e pPi3HOBUI BaKyyMHOTO METOLY
HanoBHeHHs ammys. Ha ocHOBI mapakoHAeHcalilfHOro crmoco0y MMTTA aMmyJ
cnispobiTHukamu JTHIIJI3 6yna 3anponoHoBaHa NPHHIUNIOBO HOBA TEXHONOTi4HA
NiHig aMmryayBaHHA iH'€KUIHHWX PO3YMHIB. AMIYNH Micis pi3aHHA HOBHICTIO
3aHYPIOIOTH KaniispamMH BBEPX B EMHICTh 3 BOAOIO, OCHALICHY YJIbTPa3ByKOBHMH
BunpoMiHioBauamu. Ilin ni€0 ynbTpa3ByKy aMmylH MIBHAKO 3aMOBHIOKOTHCA
BOJOIO i Bipady N0JaTkoBO 0Opo6NAIOTECH yiabTpa3BykoM. [licis HBOrO aMIysiu
TIEPEBOIATE Y TMOJIOKEHHA «KAMiIApaMM BHU3)» i HampaBisflOTE Yy Kamepy, ne
MPOMHBAIOTh CIIOYATKY 30BHILIHIO MOBEPXHIO OyLIYBaHHAM, a MOTIM BHYTpIILHIO -
napoHjeHcalifHuM croco6om. ITig yac BUXoAy BOAHM 3 aMITyJ iX miagatoTs Bibpauii
1A MaKCHMajJbHOTO BHMJANICHHA 3 HHUX MEXaHIYHHX YaCTHHOK. AMITyNTH TiCIs
NPOMHMBaHHS HAAXOMATh Yy KaMepy MId [O30BAHOTO 3allOBHEHHA PO3YHHOM
NapoKOHAeHcauiifHUM crocoboMm i 3arnaioBanHAM. ITpomMuBHa Boja OGe3smepepBHO
GinbTpyeThCA | NOBEPTAETHCA B LIHKII.

AMIyn# nepez 3araloBaHHAM TPOXH OXONOKYIOTH IS TOTO, W00 po3uMH
BUIIIOB 3 KanminApiB, micad d4Yoro iX KiHIi OIMyCKaloThb Y €MHICTh i3 pimkoro
IUTACTMACOIO i Bifpa3ly BMIIMAIOTh; KpaIUTi IU1aCTMAacH, AKi YTPUMYIOTHCA Ha KiHLAX
KaIinApiB, TBEPAHYTh i IEPMETHYHO 3aKyNOPIOIOTH aMITYJIH 3 PO3YHHOM.

Dxonogmanna
Harpi- | Harpi. Cieoafahe nneirps
3 BaAHK | B 260 C0,, N., apron

VoL Inasey \
TR R
Lt Y H o
b gl ; I

Ly
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T ud

P p;
YrbTpasay« Sora oYMLiOHE i)

IIpunyunosa cxema amnymoBanHA iH EKYitliHUX PO3YUNIE HA OCHOGBI
napoxondencayiiinozo cnocoby: 1 - pisanns; 2 - emuicme 3 600010;
3 - oywyeannn; 4 - sibpayia; 5 — napoxondencayiiine mumma;

6 - 3anaroeanns
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OxpeMi eneMeHTH MapoKoHJeHcauiliHoro crnocoly 3HaWIINKM 3acTOCYBaHHA
NpH CTBOPEHHI aBTOMATU30BAHWX JiHiA amnymyBaHHs Ttuny «All-30», ycTaHoBKH
U TEPMIYHOTO MHUTTSA aMITyJ1, 6e3nepepBHO Ait04oi JiHil A1 MUTTA, BUCYLIYBaHHA i
cTepwiizauii ¢nakoHiB y BHPOOHHMUTBI OYHMX  Kpanenb. [licis HanmoBHEHHS
KOHTPOMOOTH GakTHYHUIA 06'€EM PO3UHHY.

V nocyaunax o6’eMom 10 50.MJ1 HarMOBHEHHS MepeBipAlOTh KaliOpyBaibHUM
WIpULEM, Y TocyIMHaX 06’eMoM 50 mi i Oinblue - KaniOpyBaqbHHUM LHIIHIPOM NPH
Temnepatypi (20+£2) °C. O0'eM po3uMHy, HaOpaHOro 3 aMmmy/jM IINPHIEM, Micist
BUTICHEHHA 3 HBOTO MOBITPS i 3alOBHEHHA roJNKY abo MIiC/AA BHIMBAHHA B LMIIHAD
NOBHHEH OYTH He MEHILHM 33 HOMiHAJIBHUI 00'€M.

Yemamkyeanna ona wunpuyeeo20 Memooy HanOGHeHHA amMny
LlInpuyesuii cnoci6é HamoBHEHHs amiyn -(puc. 8.16) nHaGys nowMpeHHs 3a
KOPIOHOM i 3OIMCHIOETHCA 3a JOMOMOTOI0 YCTAHOBOK 3i ClielliaIbHUMH A03aTOpaMH
(nopurHeBUMH, MeMOpaHHMMH Ta iH.). Meroa Mmae 6inbll CKIagHE anapaTrypHe
odbopMIIeHHs, HDK BakyyMHHUii, i 6inbIl >kOpCTKi BUMOTH 10 po3MipiB i dopmu
Kamiispis amnyJi, aie 3aBIfAKH POy MEpEBar BiH € HaiikpallnuM I7If 3aCTOCYBaHHS B

TEXHONOTIT aAMITYTIOBAHHS.
Ocobnuso i nepesart
BUABIIAIOTBCS TPU  NPOBEJCHHI
onepartii HAMOBHEHHA i

3analoBaHHA B OJHOMY aBTOMATi.
Jo CYTTEBUX nepesaz
INPHLIEBOTO crocoby
HATIOBHEHHS CJIiJl BiIHECTH TaK0X
MOMUTHBICTE TOYHOTO JO3yBaHHA

Puc. 8.16. LUnpuuesnii METOA HalOBHEHHA aMNy:
1- amnyny; 2 - noplkHesit 003arop; 3 - GinsTp; 4 - 1WNaHT; PO3UUHY (2 %) 1  HeBelUKuii

5 - EMHICTb {3 PO3YMHOM AMTA 3aNIOBHEHHA aMITy, 6 - TpaHCcnopTep

MIPOMiXKOK YaCy MiK HallOBHEHHAM
i 3anatoBaHHAM (5-10 c), akuif 103BoJI€ ehEKTHBHO BUKOPHCTOBYBATU 3aliOBHEHHS
iX BiJIBHOTO 00'€MY iHEPTHHM ra3oM, LIO 3HAYHO NPOAOBKYE TEPMiH NPHUAATHOCTI
npenapaty. [Ipd HanmoBHEHHI B aMmyjly BBOJUTBHCA TUIbKH HEOOXiAHA KinbKiCTh
pO34YMHY, ApU LEOMY Kamijsgp aMiylH He 3MOYYEThCA PO3UMHOM, 3aTHILAETHCA
YUCTHM, 3aBIAKH YOMY TONINIYKTHECS YMOBHM 3amafiku ammyJs, ocobnmBo Le
BaXXJIUBO I TYCTHX i B'A3KHX PO34YHUHIB.

B TexHosorii aMnysiyBaHH# B CTPyMEHi iHEpTHMX rasiB ammyJja, fka
NianArae HanOBHEHHIO, MONEPEHBO 3aN0BHIOETHCS [a30M, i PO3YMH IIPH HAIIOBHEHHI
NPakTHYHO HE KOHTAKTYe 3 HABKOJHMIUHIM = cepemoBuuieM (aTmocdeporo)
npuMiliensds. Lle npHBOAMTE O MiZfBULIEHHS CTaOiNBHOCTI 6araThox iH'ekLiAHHX
po3uusiB. Jlekinbka TIOPOXKHIX TONOK OIYCKAIOTHCA BCEPEIHHY aMmmyll,
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po3TalloBaHMX Ha KOHBeepi. CrioyaTky B aMmIlyjly [MOJAa€ThCs IHEPTHHH ras,
BUTICHAIOUM MOBITPA, NOTIM MOJAETBCS PO3YMH 32 JONOMOrOI0 J03aTOpa, i 3HOBY -
CTPYMiHbL iHEPTHOTO rasy, MiC/iA 4Oro ammysa ofpaly MOCTY[A€ Ha NO3HLII0
3aMaloBaHHs.

Heoonix MeToRy — HU3bKa MPOAYKTHUBHICTB, 110 cKaagae a0 10 Tvc. amnyn 3a
FOJMHY .

Ha chOroaHi CTBOpEHO pSO KOHCTPYKUiH HO3yBajJbHUX EJIEMEHTIB, fKi
NpaloloTh 6€3 PyXOMUX YACTHUH IO AO3BOJIAE MOBHICTIO YHUKHYTH 3a0pyAHEHHA
pO34YHHY B mpoueci J03yBaHHA. Pan 3akopaoHHUX (ipM BHKOPHCTOBYIOTH AJIA
IILOrO TNEPHCTANBTHYHI HACOCH, pi3Hi Ao3aTopH MeMOpaHHOro THNy. BBeneHHs
JO3M B aMmyJly Mg TUCKOM [03BOJII€ 3aCTOCOBYBATH IPH HANOBHEHHI
noaaTkoBy ¢inbTpauilo po3duHy 6e3nocepeiHbO B MOMEHT HAINOBHEHHS, IO
Ja€ MOXJIMBICTH [ApaHTYBAaTH 4YUCTOTY, a HpH GinbTpauii 3a AOMOMOroxo
ynpTpadisibTpanili i CTEpHUIIBHICTD PO3YHHY B aMITyJIi.

Yemamkyeanuna ona 3anaweanua amnyn

Onepauis 3anaioBaHHd aMmmyn Haibinpin BianosizanbHa onepauis B
TEXHOJIOTIYHOMY TMpoueci aMIyjJyBaHHA, OCKiNIbKM HeskicHe abo TpuBaje
3anaBaHHA NPUBOAUTS 10 Opaky mpoaykuii. Ha choroaHi BijoMo ABa OCHOBHi
cnocobu 3amalBaHHA aMITyJl i3 3aCTOCYBaHHAM ra30BHX NMalbHHKIB:

- ONAAGNeHHAM KiHuukie KamiNgpiB, KOJH B aMIysi, ska Oe3nepepBHO
obepTacThCa, HarpiBalOTh KIHYHK Kamispa, i CKJIO, PO3M'SKIIYIOYHMCh, CaMo
3aMyIaBis€e OTBIp Kaminapy;

- eiOmsAzyeanHsm KaniiApie, KONW KallIApH aMIyld OMNAIIoKTh 3
BiATATYBaHHAM YacTMHH Karijigpa Ta y MpouUeci BiANalOBaHHA 3alaloKTh aMITyJly.

Jind piBHOMIpHOro po3irpiBaHHs Kamilapy amMmylny o0epTaloTe MpH
3amaroBaHHi. Bubip cnocofy 3amaroBaHHA BH3HAYAE€ThCA IiaMETPOM Kaminapy.
TpH BakyyMHOMY HANOBHEHHI, KOJM KAMiNAp aMNyJiM TOHKHH i KpHXKHH,
HaiGiNbII NPUITHATHOK TEXHOJIOTIEID AOTenep € Croci 3anaroBaHHA OIUIABICHHAM.
[Ipn BUKOpHCTaHHi LITPULEBOI TEXHOJOTii HAMOBHEHHA, KOJH 3aCTOCOBYIOTH
aMIyn 3 WHPOKOK MIHHKOI Ta po3TpyboMm, crocib 3amaloBaHHA OINABIEHHAM
HEMPUIHATHUN, TOMY 3aCTOCOBYIOTH CHOCIO BiATATYBaHHS YacTHHH KamijlApa
aMITy .

Crioci0 3amaroBaHHS aMITyjl OIUIABJICHHAM Mac pAN Hedonikig. Y pe3ynbTaTi
OTUIaBJIEHHA KiHIA Kamiffgpa . 3amatoBaHHA aMIlyjl CyNPOBOIDKYEThCA HAIUIMBOM
ckna. TIpy 3HAYHOMY HAIUIMBI uYepe3 HANpYrH, AKi BUHHKAIOTH Y CKJI, BHKIMKaHi
pi3HOI0 WIBMAKICTIO 3aCTHraHHA CKJIA, Y MiCLli 3amaloBaHHA MOXYTb YTBOPHTHCS
TPILIMHHK, WO HAPHBOIATH AO po3repMeTH3aulii ammymu. [IpM TOHKOMY KamiJApi
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3aMaloBaHHA  CYNMpPOBOIKYETLCS YTBOPEHHAM radka Ha KiHLI Kaminspa, o
BBaXKAaeTbcd Opakom. Ilpu kanimapi  BenMkoro  IOiaMeTpa  OMNaBJCHHS He
BinOyBa€eTHCA MOBHOK MIpOI0, TOMY 10 3aNMILAETHCA KarliIApHUH OTBip y Micui
3analoBauHs. Y TAHOMY CMoco6i HEOOXiIHUM €, WIPO aMITysTH OYJIH OHi€l JOBKHHH.
[Ipy BiOXWIEHHAX JOBXHHM aMilysl MOHax =l MM SKiCTb 3amaroBaHHS Ppi3ko
noripuyerscs, i Opak npu 3anaoBaHHi Moxe OyTu 3HauHuM. [lpH 3anaroBaHHi
aMITyNl, HANOBHEHHX PO3YMHOM, B KaniJisipi YTBOPIOETbCA MPUTOPaHHA — «YOPHI
FONOBKY», TOMY KaliJIipH aMmyn Tepel 3amatoBaHHAM NpoMHBaKTh. Kaninapu
APOMUBAIOTH 33 JOMOMOTOK PO3NWIIOBANBLHOT GOPCYHKH, HAMpPaBIIOUH PO3MUIEHY
BOAY NS iH’€KLil B OTBOPHU KaMiIspis aMITyJT.

3a KOpPIOHOM, 3aBASKM 3aCTOCYBAHHIO [UNMPHULEBOT TEXHONOrii MUTTA i
HaMoBHEHHS, 3aMaloBaHHJA BHUKOHYIOTH COCOOOM BiATATYBaHHA YacTHHH Kamingpa
amnysa. Ilpy upoMy cnocobi crmouarky pos3irpiBaloTe Kamijiip amiyiu, ska
Oe3nepepBHO 00EPTAETLCA, @ MOTIM, OXOILTIOIOYH CHELiaTbHUMH WUNLUAMH YacTHHY
Kaninspa i BIATAryOUM, BilNalOIOTh i BUKHOAKOTE BiAXOAM. VY Lieit ke yac aemo
BiJIBOJIATH MOMyM'st NaJIbHUKA BOIK AN mepenany CKISHOT HUTKH, 110 YTBOPIOETECH B
Micli BigmaroBaHHA, | OIS OIUIaBJIeHHS 3amasHoi 4acTHHH. [lpollec 3amaroBaHHA
BEAETbCA, AK MPaBUIIO, 33 KOPCTKUM YaCOBHM LMKIIOM. Y LIbOMY BUNAJKY OCOONNBO
BaXJIMBOrO 3HaueHHs HalyBae Maca CKJIa, LIO BBOIMTHECA B MOMyM's i Ha fKy
HaJIAWITOBYETHCA MATBHUK 3aMalOBATBHOIO By3na. SIKio B mosyM's manbHuka Oyne
BBE[CHA aMIlyjla 3 MacOlo Kamifapa, Oinbluol 3a MacCy, Ha SKy HalalTOBaHWH
TaIBHHK, TO 3a BiIBEJCHHH Ha LMKIOTpaMi MPOMIKOK 4acy CKJIO He BCTHTHE JOCHTb
po3irpiTHcs, i UMM NPH BiATATYBaHHI 3iCKOB3HYTb i3 Kaminapa, To0TO Taka amIryna
He Gyne 3amasHa. SIKIO B 30Hy ManbHMKa OyJe BBEJEHA aMITy/a 3 MEHIIOK 3a
HeoOXiAHy Macy Kamifspa, To aMmIysa pos3irpieThcst 33 MPOMIKOK Yacy, MEHILHi Bil
3aJaHOr0 LMKJIOrpaMolo. Y pe3ynbTaTi LbOrO BOHA MeperpieTbes, BiAnaroBaHa
YacTHHA BIOXWIINTHCS Bill.OCi aMIyJH, IIWNUI He 3aXOIUIAThH Kalifp, i 3analoBaHHA
He Oyae BUKOHaHe AKiCHO. 17 AKiCHOro 3anarBaHHA aMITyJIM CHeLiajbHO COPTYIOTh
NOpy BUTOTOBJIEHHI 3a OiaMETPOM Kamiyigpa Ha TpyNH, i HAacTPOIOBaHHA omepawii
3aMaloBaHHA BHKOHYIOTH 3aJIe)KHO Bil BHKOPHCTOBYBaHOI Y BHPOOHHLTBI IpyMH
ammyn. Y poOpe opradizoBaHOMY BHpPOOHHUTBI Opak NpH BHKOPHCTaHHI LBOrO
crioco0y He mepesHuIye 1 %.

3anaoBaHHA 3 BIATATYBaHHAM 3abe3nedye MNpHBaGIUBUI 30BHiLUHIM
BUIJIAZ aMMyJIH, i BUCOKY AKIiCTh 3aBASAKM ONHAKOBill TOBINWHI CTIHKM 3amasHol
YACTHHHM |1 CTiHKHM Kamijspy aMmmnyJjiH. 3a ocTaHHi#l yac po3pobueHi iHui cnocobu
3amaloBaHHA, AKi 336€3Me4yIOTh BUCOKY SKiCTh Ta MPOJYKTHRHICTS.

3anpornoHoBaHO HOBi CXEMH HPOLECY 3alaloBaHHSA, HANPHKJIAL: NPOBOAUTH
TaKy oOMepanilo 3 BHUMIpIOBaHHSAM TEMIIEPAaTYpH CKa B 30HI 3amaroBaHHA. Ilpu
IOCATHEHHI [UTACTUYHOCTI CKJIa 1 3ajaHoi TeMnepaTypH CrpauboBYIOTh
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enexkTpomydTa 1 NPUBLA IUMIUIB BLOATATYBaHHA, OAHOYACHO COJIEHOIN BIJABOJHTH
NaJIbHUK; TPOMOHYETLCS CheliaibHa TOJI0BKa, B AKIf il BIUIMBOM o0epTaibHOro
MOMEHTY, MepelaHoTO XOJIOJHUM KaNuIipoM Ha FOJIOBKY, BiATATYBaHHs KaMlijfpa He
BinOysaeTbes; Mo Mipi HarpiBaHHs i MPHM AOCATHEHHI TUIACTHYHOCTI CK/Ia Kamiisp
nepecrac fnepenasaTH IOCTaTHi obepranbHHit MOMEHT Ta MiA Ai€l0 THYYKOTo
€JIEMEHTY BCepellMHi FONOBKH, IO Ma€ MOCTIAHMI i MpoTHHaNMparneHu o6epTOBHi
MOMEHT, TOJOBKa [OBEPTAEThCA | Ja€ KOMaHAY Ha BiATAryBaHHE Kaniispy.
Po3pobneHo KOHCTPYKIW Jiis 3amaloBaHHA CMOCOOOM  BIiATATYBaHHA, fKa
aBTOMaTHYHO BHKOHYE BiJPUB KaliNsApy NMpH JOCATHEHHI HEOOXiMHOT NNacTHYHOCT}
cKJjia B Micwi #oro po3irpiBy. LIf KOHCTpYKLif CKNAa€eThCs 3 BiIBHO HacaKEHHUX
Ha BiCh ILMILB i3 poNMKaMHU.

3acToCyBaHHS PONIMKIB 3aBAAKH IX Masiif Maci 3HaYHO 3MeHINye Hebe3meky
CKpYYyBaHHA Kamiigpa B MicHi 3amaloBaHHd B MOMEHT pO3M'AKIIEHHS CKIa.
CucreMa pyXOMHX, TOBOPOTHHX
konupip i Baxemie 3abesmneuye
aBTOMAaTHYHE IMiJBEACHHS IIMMLIB,
3aXOIUIEHHS BilllaioBaHO! YaCTHHH
Kamnijfapa, #oro BiZKMOaHHA Micns
3araroBaHHA, MmiABeaeHHS i
BiIBEICHHA MalbHUKA. /IO WIHMIB
NpUKJIaJleHUH NMOCTIHHUH MOMEHT

y BHTJISAII TATapUsA ans
BiATATYBaHHA. IMpoTuairouyuit
MOMECHT, L0 YTPHUMYE IIIP[I'[LIi,
1- Kopryc: 2 - yTPUMYBay 3aNatoBaNbHOIO NPHCTPOIO;

3 - pyxoMi RiHIKY 0N BCTAHOBMIOBAHHA aMMys Ha poGouy OOCATAETHCA 3a paxyHoOK
no3uuiio, 4 - TpaHCrOPTHI ninilikn; 5 - npusix obepranus - R .
ammyn: 6 - razosuii nanshuk;, 7 - BIAKHAHE Wunui; PO3BOPOTY OCECH POJIHKIB IIOA0 OC1
8§ - BaXLIb A% 3BOAY WHNUIB, 9 - AWKMK 13 360py 6 . Y

Bixonis; 10 - XOMUp AnA BIAKPKBAHHA WHILIB O0€PTOBOro Kanuigdpa aMIyJiH.
Mlpy pO3M'ﬂK[IIeHHﬂ CKJla

NPOTHAIIOYHH MOMEHT 3MEHUIYETbCA, i LIMMUi, BiATATYIOUM Kamingp, BiABOJATH
NabHHUK. Taka KOHCTPYKLA YCMILIHO 3aCTOCOBYETHCA AJIA 3aMaroBaHHA Mpobipok
i3 KeTryToM i XipypriYyHUM IIOBKOM, NMOBHIiCTIO 3aMiHHBHIH PYYHY TpaLi0 Ha WiH
onepauii. Ha puc. 8.17 cxemarnyHo noka3aHo OyHOBY TaKoro 3amaloBalbHOro
By3na. OOgHaK, 3acCTOCYBaHHA BCIX ONHCAHHX paHille crnocobiB 3amat0BaHHA
aMIyJ 3 MaJuM J1iaMeTpOM i TOHKHMHU CTIHKaMH KaMiJispa He Ja€ O4iKyBaHOro
edekTy, TOMY 10 OCTaHHii, NpH MexaHiuHi#l Hii Ha HBOro 3acoly BiATAryBaHHA,
abo CKpy4yeTbecs, CTBOPIOKOYM HAIUTUB CKJIA B MiCLli 3anaioBaHHs, a60 pyHHyeThCA.
3apa3 pospobneHuit HoBHii (puc. 8.18) crmoci6 3amaloBaHHs 3 BiATATYBaHHAM
Kamingpa mia ai€lo cTpyMeHs cTHCHyToro mnoBiTps 2. Cnoci6 nos6apneHui
HeOJIKiB, TOMY IO NpH 3anaifli BiACyTHi# MeXaHiYHUH KOHTAKT i3 KaIligpoM.
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KpiMm Toro, 3’sBiseTcs psan

3 HOBUX Ti€peBar, U0 NOJATaloTh Y
MOXUIMBOCTI [THEBMOTPAHCHOPTYBAHHS
BifixoxiB, 30iNbIIEHHI NPOAYKTHBHOCTI

2 3a PaxXyHOK CTBOPEHHS 3aKPHMTOI 30HH
HarpiBaHHA I8 KaminApa aMInyiu,
CHPOILCHHA KOHCTPYKLiT

Pirc. 8.18. Cxema aii CTPYMEHIB CTUCHYTOTO NOBITPS Ha KALIAP 3aIal0BaJILHOTO  By3na oe3 PyXOMHX
amny s npu 3anaiui;

1 - aMrmynia, siKy 3anarOr0Th, 2 - HAPAMKH CTPYMEHIB CTUCHYTOTO YyacTUH 1 B pany IHHIMX. 3anaroBaHHA
NOBITPA, 3 - YACTHHA KANKUIAPY aMIYNH, AKa BIANAKETCH, .
4 - sanasma amnysa METOJIOM BiATATYBaHHSA 32 JAOMOMOTOKO
CTpPyMeHs CTHCHYTOTO MOBITPA
J03BOJIA€ AKICHO 3al1al0BaTH KaIiJIApH aMITyJl K BESIMKOTO, TaK i MaJoro JiaMeTpis,
MAa€ 3a CBOEIO MPHUPOAOID CaMOPETYJHOIOUYHUH Mpouec HarpiBaHHA i BiATAryBaHHs
YACTHHH Kamijgpa aMIyJaH.

Anapam ona 3anareanna amnyn muny AII-6M (puc. 8.19). Ha aBTomari
cucteMd PeseniHa amnyin 3anarolOTh CMOCOGOM OMIABIAEHHS BiJILHOrO KiHUA
Kamingpa. 3 MifDKUBIIIOBAYa, aMIYJH HaAXOJATh Y KOMIPKH BEPXHBOI YacTHHM
Ge3nepepBHOro TPaHCIOPTEPY, AKUI NMPOXOJUTH MiJg HUM. [Ipu HeobXimHOCTI B

e 4Yac KaminapH 30pH3KYIOThCS OYHIUEHOK BOAOK 3  PO3NMIIOBAILHOI

dbopcyHkH. IMoTim amImyJiu
MPOXOnATH 4yepes AiNAHKY
nigirpisy i BHCYIIYBaHHA

Kaninapy 1 nepeBoAsTbCA  Ha
HIDKHIO YaCTHHY, fAKa Mepemimae
aMIlyJld HaJ ra3oBHM [MaJbHUKOM,
AKUH 3aMaroe.

B komipkax min uac pyxy,
Bil TEpTA NO HepyXoMiii- omnopi,
Puc. 8.19. Mawnna 1nd 3analosanns amnyn AIT-6M: aMITyJii NMO4YHHalOTh 06epTa'mc51, a

1- xopriyc; 2 - yknanansHux aMiyn y KaceTy; 3 - HANPAMIOOYA; : .
4 - Gynxep; 5 - spouryead; 6 - BaHHa; 7 - WHTOK; 8 - TpaHCnOpTepHa KIHELb Kanusipy, WO 3HAXOAHUTHCA

cTpiuka; 9 - wikisy; 10 - nansuuk; 11 - nanens ynpasninus y ﬂOJ'IyM"l' HalbHHKA,
3ariaBiaseTbes. 30ip 3amasHUX aMIlyJi POBOLUTECS B KAaCETy, KA 3HAXOAHTHCH
3fniBa BiJ MamuHH. [lo Mipi .3amOBHEHHS AaMIMyJiaMH - KAaceTd TNOCTYNOBO
OMYCKAOTHCS BHH3, 3BUIBHAIOMH MiCle JUI YCTAHOBKH IOPOXKHBOI KACEeTH, i UMM
JocsaraeTbcs 6esnepepsHa poboTa MammnHU. ManikHa 3anarpe aMmmyan o6’emom 1-
20 mu. ITponykTueHicTs Bin 7,7 THC. 40 19 THC. aMIyJT 33 TOAHHY.

232

1
1




image234.png
Mawuna ons 3anarO6aHHA AMRYJa 3 IHEPMHUM cepedosuyem muny
432 (puc. 8.20) npuzHayeHa U 3aMiHH MOBITPSHOTO CEpelOBHIIa B aMITysax
{HepTHHUM ra3oM (a30ToM abo0 BYIVIEKUC/IHM ra3oM) i 3alaloBaHHA amIlys CrocoboM
OTUTaBJIeHHA. AMITYJIH, 3afI0BHEHI JIIKApChbKOIO PEYOBHHOMO, 3 OyHKepa 7 NMpAMYIOTh B
npucTpii 8, ae BinOyBaeTbea 3aMillieHHA
noBiTps iHepTHUM ra3oMm. [loTiM uepe3
TIPOMiDKHH poTtop 10 aMmnysu
HNOTPAalIAOTL B POTOp 3amnarwoBaHHA 4 i,
NMpoOXOOAuK MO HampaeifAwouii 3  Hag
MOJyM'sIM TaNbHUKA 2, 3anaroroThed, Micis
YOro yKJIaJalThCd B KaceTy, BCTAHOBIICHY
Ha maHeni 5.

MaumHa 3abe3neyye HeBEJIHKMi
MPOMIXKOK Yacy MiXK BHXOOAOM amiryJ,
3allOBHEHMX - iHEpTHMM ra3oM, i ix
3aMaloBaHHAM, LIO AO3BOJIAE OIEPXKYBAaTH
3anasgHi aMmyJid 3 BENMKHM BiICOTKOM
BMICTy iHEpTHOro rasy y BiibHoMy 00'emi

Puc. 8 20. Mawuna 015 3anaio6anis amnya 3

inepmuum cepedosungem muny 432 aMITyJL 3aCT00yBaHHﬂ Hie.l' MalllHHH 3HAYHO
1 -cranung, 2 - nanbHHK; 3 - HanpsARIOoYa; 4 — potop W - . P o
3aNAI0BaHKs; S - NaHeNs 1S KaceT; 6 - Kopol BUTSKHUIE, 361-““11)’5 TEPMIH NMPHAATHOCT! 1H €EKUIHHUX
7 - Gynxep; B - MpuCTpIR s samitkerka noBITp npenapariB. AMIYIH, fKi 0OGpOGIAIOTHCH,
iHepPTHHM rasom; 9 - My/bT YNPaBIIHAHS,
10 - npomixcii porop MmaoTe 06’eM 1 i 2 ma. [lpoaykTHBHicTH

MaluHH - Big 8600 no 13 200 ammyst 3a roauHy.
Jins 3akynoproBaHHA (prakoHiB 3 iH'€KUiHHHUMH JIiKapCbKUMH dopMaMH
BHKOPHCTOBYIOTH KOPKH, BUTOTOBJIEH] 31 CHELiaJIbHHX COPTIiB I'YMH:
- IP -21 (cunixoHosa);
- 25 II (HaTypatbHHI Kay4yK);
- 2-369, 52-369/1, 52-369/2 (6yTHnOBHii Kay4dyK);
- IP-119, IP-119A (6yTunoBui Kaydyk).

I'yMOBi KOpKM cAeuiaibHO OOpoGIAIOTh IS BUJANIEHHA 3 1X MOBEpPXHi Cipkw,
UMHKY Ta iHIWHX peuoBHH BianosinHo no HT/I. ®nakoHu, 3aKynopeHi ryMOBHMH
KOpKaMH, JIONATKOBO «OOKaTylOTh» MeTalneBMMH KoBhnaukamu. Ilpm usomy
BUKODHCTOBYIOTb Hanieagmomam muny 3II-1, sxuii npu3HayeHHH UIA
3aKaTyBaHHsA AQJIOMIHI€EBMX KOBMAUKIB i KpHIIOK MpH 3aKyNOPIOBaHHI MOCYAWH
06’emoM Bix 50 no 500 mn. ITpoxykTHBHICTE — H0 500 dnakoHiB 3a roauHy.

Asmomamu3oeani Ninil npoyecy amMny1r06anHA
OnHuM i3 UUIAXIB BUpilLEHHA 3aBJaHb MOCOHAHHA KiIbKOX MPOLECIB B OXHOMY
BUpOOGHHUOMY OJioL € 3aCTOCYBaHHS CYYacCHHX a8MOMAMUYHUX NiHIll AMRYNIO6AHHA
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iH’eKkuifHUX mpenapariB. Taki MOTOKOBO-aBTOMATH4HI JIiHII MalOThb OYEBHIHI
nepeBard HaJl yCTaTKyBaHHAM, NPU3HAYEHUM /Ui BUKOHAHHS TUIbKHU OIHI€l AKOICh
onepauii. BukKopucTaHHS aBTOMAaTHYHHUX JIiHIH JO3BOJISIE MPAKTHYHO TOBHICTIO
BHUKJIFOYMTH PYYHY NpaUio JIIOJAMHM 4Yepe3 3acTOCyBaHHS MpUJaliB, aBTOMATIB i
MalluH, 00’€IHAaHUX AaBTOMAaTUYHHM 3acO00M TPAaHCIOPTYBAHHS MpPEAMETIB i
aBTOMaTH3allii BCbOro BUPOOHUYOro MpoLecy.

SIK KOMIJIEKCHI JIiHiT ANA MPUroTYBaHHS PO3YMHIB, TaK i OKpeMi KOMIIOHEHTH i
MOJIyJIbHI TEXHONOTIYHI CHUCTEMH IS CTEPUJIBHOrO BHPOOHHMLTBA iH'€KL[IHHMX i
iHdy3iiHUX mpenapariB, OYHMUX Kpamesb i iHUIMX PiAKMX MPOMYKTiB, iHTerpauis B
aZlanToBaHi KOHLENLIT Ui pi3HUX PiBHIB YMCTOTH BKJIIOYAIOTh:

* pyuHi i aBTOMAaTH4YHi CHCTEMH 3aBaHT@KEHHS €MHOCTI Ul TPHUIOTYBaHHs
PO3UHHY;

* EMHOCTI [UIs NPUrOTYBaHHS PO3YMHY Pi3HMUX PO3MIpIB i TMIiB, Bil MPOCTHX
MOOIIBHUX EMHOCTEH O CTaLiOHAPHOT EMHOCTI 3 MilllANTKaMH;

* 110J1a4a aKTUBHOI PEUOBHUHH 32 IOTIOMOTOI0 BaKyyMy 3 004OK;

» apromarusoBaHi mnpouecu CIP/SIP nns BCiX JOTHYHMX 3 MPOAYKTOM
KOMITOHEHTIB i MariéTpaneﬁ (TpybomnpoBomiB);

* crietMGivHi UIS KOXKHOTO MPOIYKTY PEeKUMHM YKJIANaHHA CyMilli i miaTpuMKd
TeMIepaTypH;

* TPAHCIOPTYBAHHS PO3YHHY 3a IONOMOIOK HAUTUIIKOBOIO THCKY/BakyyMmy abo
3a I0MOMOTOI0 HACOCIB;

* cucreMd  imbrpauii s
crepunabHOi  GinpTpauii B mpoueci
BUpPOOHMUTBA 3i crneudpiuHUMH UIs
NpOAyKTYy MeMOpaHamu, [JeKiJlbKoMa
cTyneHsaMHu inbTpauii i meperipkoro

. pinbTpiB B X0xi npouecy. '

Po3nuB iH'ekuifiHuX 1 iHQY3ilHHUX
JIKapChKUX IMpenapariB B  €MHOCTI
Benukoro (LVP) abo manenskoro (SVP)
0o0'eMy abo B HaliMeHIIi €MHOCTI
(omOWHMYHI  [103M), HanpuKiIan, s
OYHMX, Ha3aJIbHHX 1 BYIUHMX Kparmesib
BKJIIOYAIOTh:

* YCTaHOBKM [UIi pO3JIMBY B
OJTHOPA30Bi ILMPHULM, aMITyJIH, IUTAIIKY i
Oynb0amiku, sk OKpeMi KOMIIOHEHTH abo

Vemanoexa onsi poznugy 6 nasiuiku in@y3itinux
y ckiazi JiHii 3 i3omsTopamMu abo 6e3 posuunie 3a mexnonozicio Blow-Fill-Seal

HHX;
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PYHHIBHOTO CcepedoBui@a BUKOPHCTOBYIOTH pi3HI Mapku JjerosaHoi cTami. JIns
NO3HAYEHHA Mapok jieroBaHHX cruarie 3rinHo ['OCTiB BHKOPHCTOBYIOTE JliTEpHO-
ungpoBy cucTeMy. 30Kpema, JIiTepH BiAMOBIAAIOTE JIETYIOUHM €NEMEHTAM:

Enement |Ni|Cr|M0|W‘V
Tloswasenna | H | X [ M | B |® [ C [T [ A | T |10

TMepwi asi undpu, sAki cToaTe Mepea OyKBaMH, MO3HAYAIOTh BMICT BYTJIELIO B
COTHX YacTKaxX BIACOTKiB, a UWdpH, AKi CTOATL Iicias JitTep, — BMICT AaHOro
eJleMeHTy y Bigcotkax. [lpH upoMy, SKIO B craBi € MeHlme 2% Jeryrouoro
€JIEMEHTY, TO OT0 BMICT B CIUTaBi UpaMH He BKa3ytOThb.

Hanpuknaa: crans 12X18H10T mictuts 0,12% xapbony, 18% - xpomy, 10% —
HikeJto Ta MeHiue 2% TUTaHy.

Jlo cTaneil BinHOCATH CrUTaBM, ki MiCTATH He MeHIIe 45% 3aniza. 3aekHO Bil
KUIBKOCTI JIETYIOUMX HOOATKIB PO3Pi3HAIOTh HU3BKO-, CEPEIHBO- i BHCOKONEroBaHi
crami. Ocob/iMBO epeKTHBHUMH INOJO0 KOpPO3iHHOT i KHCHoTocTidiKoCTi mpu Ail
BMCOKHMX TEMIIEPATYpP € BHCOKOJIETOBaHi CTalli, AIKi MIiCTATh Hikelb Ta XpoM. BoHH
MOALIAIOTHCA Ha:

1. KoposiiiHocTiiiki (HepxaBitodi) — CTifiKi 1o eyiekTpoXiMiuHOl i XiMiuHOT
Kopo3il (aTMocepHOi, KMCTIOTHOT, JTyXKHOi, IpyHTOBOT TOIO). Halinomnpenimunmu €
Taki mapkn: X17, X18H10T, X17HI3M2T Ta in.

2. XKapocTiitki — XapakrepU3YIOTBCA CTiMKICTIO A0 XiMiyHOro pyHHYBaHHS
MOBEpXHi B Tra3oBUX CepeloBHLIaX 3a Temneparyp 550°C i Bume npwu

HEHABAHTAXXEHOMY YH CJIabKO HaBaHTaXXEHOMY CTaHi CTiHkM amapata. Crooau
BinHocats: X17, X28, X18HI10T, X25T, X23H18...

3. XapomiuHi - mpailOOTh MEBHUHA 4Yac 3a BHCOKMX TEMIlEpaTyp B
HABAHTAKEHOMY CTaHi i € JOCTATHBO CTIKAMH 110 YTBOpPEHHA okanuHH. Lle, 30kpema,
crani mapok: 1X13, 2X13, X23H18 Ta in.

Jleroani (HepxkaBiloui) crani € HAWUNOIIMPEHIIMM  MaTepiajoM 1A
BUIFOTOBJIEHHA TpyOONpoBOAiB i pPOGOYMX MOBEPXOHb YCTaTKYBaHHA XiMiKO-
dapmaueBTHYHHX mianpueMcTB. BinnutipoBana moeepxsa Takoi cTani Mae noGpi
AHTHKOPO3iiiHi BJACTUBOCTI, HE BUMAarae MOKPUTTA ClielliaIbHUMH JIaKaMH i A03BOJIAE
3MACHIOBATH BiAMOBiAHY caHiTapHy o0OpoOKy. 3 HHMX TakO)XX BHTOTOBIAIOTH
BianoeinaneHi Aetani (Bann, ueHTpudyry, KoNiHYaTi BajgH, MiIIUIUNHUKA Ta iH.), O
NpPAINOIOTh Y HEarpecCHBHUX CEPe/IOBHILAX, Ta TPWIAAH, anapaTH # YCTaHOBKH, AKi
BUKOPHCTOBYIOTLCA 11 NIEpepoOKH arpeCHBHUX cepenoBHil (iH’ eKuifiHHX po3YHHiB,
II{O MIiCTATEH KHCNIOTH i TYTH, JIIKApChKUX (PPYKTOBUX COKiB TOILO).

JleroBaHi craii € 3HaYHO JOPOKUMMH, HiXk 3BH4YaiHI Byreuesi. Tomy 3 MeToI0
€KOHOMIl KOIUTIiB O/ BHTOTOBJICHHS anapary, KoiaHM NoTpi6Ho 3abe3medntH Horo
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* YCTAHOBKH /1% PO3NIUBY B UBIIKH 200 nakeTu (TexHonoris Blow-Fill-Seal) y
MOJY/NBHOMY BHKOHaHHi, 3 OJHiclo abo fekinbkoMa QopmaMu, CTEPUIBHUM
NOBITPAHUM NYILEM i 3 CTEPHII3YIOUOI0 Naporo ASR-NMpHMIlIEHHS 30HH PO3JIMBY;

* MAlUMHH J/19 HAaBapIOBAaHHsA KOBMAYKIB, 10 326€3MeUyI0Th CTEPHIBHICTB;

* MOBHICTIO aBTOMATHYHI 3aKyNOPIOBATbHI MAUIMHK 1711 BCTAHOBJIEHHS KODKiB,
KpalensHULb, PO3MWIIOBAYB, MiMETOK, IS 3arBUHUYYBAHHS, YCTAHOBKHM KPHILOK,
BiAGpOKOBYBaHHS;

* CHCTEMH 3aBaHTa)KEHHS;

* TPAHCIOPTHI HAKONUYYBaYi;

+ edexTUBHI €JIEKTPOHHI CHCTEMHM [UIs BBENCHHS, Bisyamisauil, ynpaeniHHa i
apxiBauii BCiX AaHMX, peNeBaHTHHMX [UIS MPOLECY i YCTAHOBKHM, aBTOHOMHi abo 3
iHTErpauicio B Mepexi OLIbLI 3a BUCOKUM PiBHEM i€papxii.

[lepesazu niHiii.

* TEXHOJOTis, 10 He BUMarae nepefyBaHHS ONeparopa B 30Hi PO3/IHBY;

* HalBHIMI PiBEHb CTEPHIBHOCTI, OCKIJILKM pe4OBHHA, SKY PO3IHBAIOTh HiKONH
He B3aEMOZAIE 3 HECTEPUJIBHHM OTOUEHHSM;

* BHCOKA €()EKTHBHICTh 32 PaXyHOK KOPOTKHX LHKJTIB 3aIyCKY i IiITOTOBKH;

* 3HIDKEHHS BHTPaT 32 paxyHOK MiHiMaibHOI NMOTpeOH B MioONIi, BHCOKOMY
CTYIEHi aBToMaTH3atlii i ekOHOMIYHUX MaKyBalbHUX MaTepianis,;

* NMOJOBXKEHHS TEPMiHY MPHAATHOCTI MPOAYKTIB 33 paxyHOK poOOTH B MOBHICTIO
acenTHYHHX YMOBAX i HOB'A3aHOI 3 UUM BiZIMOBH Bifl KOHCEPBAHTIB;

* ONTHMaIbHA aJanTalis TpOUECiB A0 BHCOKONPOAYKTUBHOI KOHLEMLIT
YCTAHOBKM 3 HaliiHMMM CHCTEMHHMH iHTepeHcamu;

* MPOAYKTUBHICTh 00 30 THC. EMHOCTEH B FOAMHY;

* THYUYKICTb B AW3aiiHi yTIaKOBKH.

Tunosuii pag MaUH ALF  po3nugo-3axynopiosaibHux mauiun Ons amnyn i
¢naxonie Robert Bosch GMBH MicTHT BCi MEpedyMOBH [UIS CYYacHOro
BupobuuuTBa ammyn. OpHa OCHOBHA MalIMHA U1 Pi3HHX  BapiaHTiB
KOMILIEKTYBaHHS, SKi MOXHA TaKOXK JOYKOMIUIEKTYBaTH.

AMIYyNM TNepefaloTbes  OesnocepeqHBO 3  TYHENWO  CTepuiizauii  Ha
npuAManeHuil TpaHcnopTep. Yepe3 I1HHEKOBMH KOHBEEp i TNepefaBalbHUH NHCK
aMmIynu NOCTYNAKOTh HA TPAHCMNOPTHY CHCTEMY, AKa MPOBOAMTSH iX uepe3s Bci poboui
CTaHWl: rasaiis, HAMOBHEHHA, 3anAlOBaHHA. DE3KOHTakTHH KOHTPOJNB BEPXHIX
YAaCTHH aMILy)l YIIPABIAE KOXKHOKO IO3MIIEI0 HAOBHEHHA «HEMAE aMITyJld - HEMAE
HATOBHEHHsA». BepxHi yacTUHM aMmyJ 3a3Janerifip LEHTPYIOThCA L@HTaMH, sKi
3HIMaOTECA, MICNA YOro 3aXOILIIOIOTECA HUMH i MPAMYIOTE B NMPUIHMATbHY €MHICTB.
IMix gac 3anaropaHHA Moxke OyTH BUKOHaHa rasauis. 3amoBHEHi i 3amasHi amImymM
Maitke 6e3 3aCTOCYBaHHA CHIIH 3PYIUYIOTHCA B IPHAMATbHY KaceTy.
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ABTOMATHYHA JIiHi ISl MHUTTS, CYWIiHHs, HAMOBHEHHH |
3aMal0BaHHSl aMIYJ — YCTaTKyBaHHS HOBOTO MOKOJIIHHS, BiZHOCHUTHCS 10
ob/laJqHaHHA, CTBOPEHOrO HA OCHOBI TMEpPeNOBHX CBITOBMX TEXHOJOTIH Y
BUPOOHHMUTBI iH'exuitHuX ¢opm. Ii npencTaBHUKOM € asémomamuuna ninis o
Mumms, CywiHHA, HANOGHEHHA | 3aNAIO6AHHA AMNRYJ, KA CKIIANAETHCS 3 TPHOX
YCTaHOBOK: YJITPa3BYKOBOI MUIOUOI MAalIMHHU; YCTAHOBKH CYILiHHSA i cTepuiizawil
amIlyJi; YCTAHOBKM HAallOBHEHHS | 3aMalOBaHHS aMITyJi, KepOBaHHX 3 €IHHOIO
MyJibTa YNpaBiliHHA. TakuM YWHOM, 3IIHCHIOKOTBCS OMEpaLii MUTTA, CYyLIiHHS,
CTepHIlizallil, HAMOBHEHHs i 3amaioBaHHA ammyi. [Ipd LBOMY KOXHA 3 MallMH
MOX€ BHMKOPHUCTOBYBATHUCS SIK CaMOCTIHHO, Ul BMKOHAHHS BJACTHBHUX HEKO
omnepalliii, Tak i y cKJlazi aBTOMaTHYHOI OTOKOBOI JIiHil.

Asmomamuuna ninis Ona MUmMms, CyuinHs, HANOGHEHHL | 3ANAKOBAHHA amMny.l

Jlana aBTOMaTHyHa aMImyJibHa JiiHiA 3aificHioe 20 omepauiif, Takux fK
GinbTpyBaHHA BOIM, Y/IBTPa3BYKOBE MHUTTS, NMPOMHBAHHS BOOI, OOIyBaHHS,
CyWIiHHf, CTEpWJIi3allis, OXOJOMKEHHs, HAlOBHEHHS piOKUM MpenapaTom,
BIyBaHHS a30Ty, 3amaloBaHHA 1 Jedki iHmi omepauii. JliHix Moxe
BHKOPUCTOBYBaTUCA Ha (apMaueBTHYHHX (pabpukax B iH'eKUiHOMY LEXy y
BHPOOHHMUTBI ammynbHUX (GopM iH'ekuiiiHux npenaparis. JliHis pauioHaabHa 3a
KOHCTPYKLI€IO i AM3aiiHOM, HafliliHa, cTabiIbHa, BUCOKOMPOLYKTHBHA.

OO061aqHAHHS AJIsl KOHTPOJIIO SIKOCTi 3aMal0BAHHS
JIns BU3HAUEHHS FEPMETUYHOCTI MOCYUH 3aCTOCOBYIOTh TPH METOMIM.
CyTb nepwozo memody monirae B TOMY, IO KaceTd 3 aMIlyJiaMH
NOMIIAOTh .y BaKyyM-KaMepy KamiaipamMM BHH3. Y KaMmepi CTBOPHOIOTH

PO3piMKEHHS, MPU IIbOMY 3 HErepMETHYHHX aMIlyJl PO34YHMH BHJIMBAEThCA. Taki
aMmImyJd i ¢pyakoHH BigOpaKoOBYHOTHCA.

[epMETHYHICTh aMITyJ1 MOXKHA MEPEBIPUTH 3a JIOIOMOTOI0 0py2020 Memooy -
3a0apBIEHOr0 pPO34YMHY MeTHieHoBoro cuHporo (0,0005 %). Skmo id'ekuiiHuMi
PO3YMH MiANAIOTh TEIUIOBiH CTepwizalii, TO rapsAyi aMyJiM MOMIlIAIOTh y BaHHY i3
3abapBieHUM po34HHOM. [IpH pi3KOMYy OXOJIO[KEHHI B amiyjiax CTBOPHOETBCS
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PO3pi/LKEHHs i 3abapBiieHa piAWHA NOTPATUIAE BCEPEINHY HETePMETHYHHUX aMITyJl, sKI
BiIOpakoBYIOTECA. SIKILO K iH'€KUiMHNI PO3UMH He MilAalOTh TErnoBiid obpobui, To
B amaparti 3 amilyJlaMH, 3aHypeHHMH B 3a0apBICHMI PO3YHH, CTBOPIOIOTH THUCK
100+20 xITa, noTiM Foro 3HiMaroTh. AMITYJH i ¢JIAaKOHH i3 3a0apBIEHHM PO3UHHOM
BiAOpaKOBYIOTb.

Jna  BM3HAuYeHHSs TE€PMETHYHOCTI aMMysl i3 MAacisHHMH  PO3YHHAMH
BUKOPHCTOBYIOTE BORY a60 BOOHMM po3uHH Muia. [Ipn noTpannsHHi pO3vHHY
BCEpPEAWHY aMmyiy BinGyBaeTbCcd 3MiHa MPO30POCTI i KONBOPY MAcafAHOrO PO3YHHY
3a paxyHOK YTBOPEHHs eMyJibceil i npoaykris peaknii omunenns. B anapami AII-18
(puc. 8.21) npoBOAATH CTEPUIII3ALIIIO Ta KOHTPOIIb AMITyJl1 HA FepMETHUHICTh. AMITYJIH
B Kacerax 3aBaHTaXYyHOTb Ha CTeNlaK-Bi30K,
AKHIi 3aKOYYIOTh B aBTOK/IAB 5. CTepumizatis

H aMmnyJ1 NPOBOAUTECA HACHYEHOK MAapor0 MNpu
Temneparypi 100-132 °C. TlotimM B aBTOKJIaB
2. E— .
leu-nm A 5 3 eMHOCTI 2 mnoAaeTscs KOHTPOJIBHA
\ L] pinvHa. KoHTposnr Ha  repMeTHYHICTh
\\ AN 3acHOBaHMM Ha  3MiHi  3abapBrieHHA
4 iH'eKLilHOTO PpO3YMHY B aMiydax IpH
5’ NONaaHHi B aMITyJly KOHTPOJIBHOT PiAWHH.
: Tpemiit MemoO TPYHTYETbCA Ha
~ Bi3yaJIbLHOMY CTIOCTEpEKEHHI 3a
1 3a0apBJIECHHAM  ra3oBOro  CepedoBHMIIA
R — BCEpeaUHi aMITyJIu mix niero
Puc.8.21. Yemanoska dnst cmepunisayii ma BHCOKOYACTOTHOTO €JISKTpU4YHOro moius 20-
KOHMpOMO amnya va zepmemuvnicms All-18 - .
1 - mpybonposod; 2 - emwicms; 3 - kacoc; 50 mI L. 3ayexHo Bif po3Mipy 3aJHIIKOBOFO

4 - enexmpoosuzyn; 5 - asmoxnag - .
THUCKY BCEpPE€INHI aMITyJIH CHOCTEPIracThCsa

pizHuii xonip 3aGapenenHs. BuzHaueHHd nposoasats np 20 °C i niana3oHi BuMipis
Biz 10 mo 100 xIla. Mawuna onn eizyanvnozo Koumponio amnyn (puc. 8.22)
Npy3HayeHa /I8 MexaHisalii JaHoro mpouecy. Sk BHAHO 3 PUCYHKa, TPAHCTIOPTED 3
KOMipKaMH MeXaHi3My nojadi aMmyn 3, [0 po3TallOBaHH IiJ 3aBaHTaXKyBalbHHM
OyHkepoMm 4, 3aupae ammyJid 1o OAHIH 3 HBOTO i NoJIa€ iX 10 MEXaHi3My Meperysiay
ammyn 5. [ToBopoTHa pamka 6 MeXaHi3My Meperyisiay 5 il 9ac NPOCTOIOBAHHSA
TpaHCHOpTepa 3aTUCKAE I'ATh-BICIM aMITyJ1 i TIOBEPTAE iX Y BEPTHKAIIBHE MOIOMKEHHS,
B AKOMY OIl€paTop NpOorisiac aMIyJin.
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bpakoBani = amnynu  oneparop,
HATHCKAOYM  KHOMKH  Ha  MYJAbTI
ynpaBliHHf 2, ckugae B  30ipHHK
OpakoBaHUX aMITyJl, PO3TaLIOBAHHM Mg
pamkoio. [lpm HeoOxigHocti MokHa
MOBTOPHO  MOBEPHYTH paMmky. [Ilicis
3aKiHYeHHA  Mepernagy  pamMka 6
NIOBEPTAETLCA B IOYATKOBE TMOJIOKEHHH,
TPaHCHOPTEP  BHHOCHTB  MPOIJISHYTI
aMIy/y 3 paMku 6 i Aofae iX y MexaHizm
3aBaHT@XKEHHA aMIyn y kacery &.
OnHOYacHO  HemeperyIsHyTi  aMmyJsid
nojaroTbcs B pamky 6. Ilim wac
NPOCTOIOBaHHA TPAHCNOPTEpPa [ITOBXAY

Puc. 8.22. Mawna 0na isyarenozo s
KOHMpORio amnyn: | - xopryc, 2 - MysbT yTPaBHHHS, MCXAaHI3MY 3aBAHTAXKCHHA 8 3alITOBXY€E

3+ wexawi § w4 - Sasau TRy BT . :
Symen, 5 - moxantom mormo e, TIEPETNIAHYTi aMmynu B Kacety. Ilicns

6 - 110BOpOTHA pamka; 7 - 3MiHHa KaceTa,
8 - MEXaHI3M 3aBAHTAXKEHHS aMIyJ B KACETY

MOBHOr0 3aMOBHEHHSA KaceTH 7 MailiHHa
3yMUHAETBCA, | 3afOBHEHa Kacera 3
NEPEraHyTHMH aMITyJJaMH NPAMY€ Ha HACTYITHY TEXHOJIOTIYHY Omnepauir. AMITy/
MOXHA MPONIAJATH B PYYHOMY i aBTOMaTHYHOMY pDeXHMax. B aBTOMaTHYHOMY
pexnMi HeO6XiIHO BCTAHOBHTH Yac Meperifly Ha LIKali 3a JOMIOMOrOI0 PeryysTopa
4acy, po3TallOBaHOro Ha JiBif cTiHUI npuBoxy. [IpH HEOOXiZHOCTI MOXKHA BKJTIOUHTH
JOJATKOBHH MOBOPOT paMKu 6 Mim 4ac meperisagy. Y pPyYyHOMY peXHMI 4Yac
neperssay amilysl BHU3HAYae€ThCA OHEPAaTOpOM, a YMNPABIiHHS 3MIHOK aMmmys i
TNOBOPOTOM PaMKH 6 MPOBOAMTLCS 3 MYJIbTA YNpaBiHHi 2. Bukuaanus Gpakoannx

aMIlyJ1 3 3aTHCKA4iB PaMKH B 306ipKy OpakoBaHHX aMITyJ1 34iHCHIOETHCA BPYUHY.

O6aaananns 1158 MAaPKYBaHH i NaKyBaHHA

Jna MapkysanHs ammyn o6’emom 1, 2,3, 5 mn ta dutakonis 5, 10, 20
MJT BUKOPHCTOBYIOTh démomMam 0711 HAHEeCEeHHA OPYKy Ha amnynax i ¢praxonax
Oe3KonRmaKmuumM memooom. B aBToMaTi BUKOPHCTAHUIH €JIEKTPOKaNIeCTPYMEHEBH
cnioci6 apyky. Jng 3aMiHM AaHUX MapKyBaHHA . iHGOpMALis OHOBIIIOETHC LIIAXOM
BBEIEHHA CHMBOJIB 3 KiaBiaTypu. [UTA nepeHanaluTyBaHHs Ha aMITy/iM HeoGXiaHoro
06’emy aBTOMAT MOXe 3abe3NedyBaTHCA 3MiHHHM IHCTPYMEHTOM 3TiHO KOMILIEKTY
nocrauansi. 3y64arnii GapabaH, o 06epTacThC, NEPEHOCHTL aMnyiH (hJIakoHH) 3
GyHKepa MO HANpaBNsIOYMX HA CTPiuKYy TpaHCMopTepa. B mpoueci pyXy ammyin
(pnakona) opieHTYI0TLCA B3J0BXK PYXy TPAHCHOPTHOI CTpiuku. DoTomaTyuk Qikcye
HafABHICTh aMmynu (QnakoHa) nepel NpPyKapCbKOIO TONOBKOIW MapKepatopa i
3amyckae Ipyk TekcTy. Habip HeoOximHOro Tekcry 3milicHioeThcs Ha Kiaeiatypi
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Puc. 8.23. Mawuna ons mapryeanns amnyn All-
20M: | - xopmyc; 2 - peryniolHuii NPUCTPIf,
3 - BaHHa, 4 - paxens; 5 - GopMOBHIt UMNIHAD;
6 - odcernuit unnisnp; 7 - Gyrkep; 8 - Gapaban
nogad4i ammysn;, 9 - HanpaBALOYl

Mapkeparopa. IIpomapkosaH1 amImyyn
(bnakoHH) JNIOTKOM MOPAMYKOTE B Tapy.
[MponykrusHicte — 5 500-6 000 aMmmyn
(dnakoHiB)/ron.

Jins HaHeceHHS MIMGOKOro JpYKy Ha
ammynax 1, 2 i 5 M1 BHUKOPUCTOBYIOTH
YCMAaHO6KY ONA HAHECEHHA 21UO0K020 OpYKY
Ha amnynax. ABTOMar cKilajaerbcs i3
CTaHHWHW, Ha AKiH 3aKpiIUleHi eNeKTpONpHBil,
pedykTop, NpHCTpiii koMytauii. 3 OyHkepa
aMmynM TIocTynaloTb Ha  OapabaH, wLIO
obepraerbca. 3yOuarmii OapabaH mepeHOCHTH
amMmyad OO0 JpyKylodol MoBepxHi odcer —
kriwe. [Ipu B3aeMHOMy oOkaTyBaHHi odceT —
KJILIEe i aMIysi, Ha OCTAHHI MEPEeHOCHTHCH
tekcT. Ha odcer — wiile 300pakeHHS TeKCTy

MEepPEeHOCHThCA 3 MertaneBoro kiime. JIOTOK ClyXKHTh 1A TpPaHCHIOPTYBaHHA
NpOMapKOBaHUX aMIyJ B Tapy. [IponykTueHicTs —~ 15000 ammn/roa.

B mawuni ona mapxysanna amnyn AII-20M (puc. 8.23) 3anmasHi aMmysn
3aBaHTAXYWOTh B GYHKep 7, 3BiIKH rHiznamu GapabaHy 8, mo o0epTacTbCs, BOHH

Puc, 8.24. Mawuna Ons onnemenus xaninnpie
amnya: 1- cmanuna, 2 - npusionuis wxis;

3, 4, 5 - ponuxu; 6, 10 — 3moqysaneni poruxu |
7 - Gynxep; 8 - pomop; 9 - 6apaban 3 xomipxamu;
11 - nomox; 12 - namaosicruti poaux;

13 - pesmins; 14 - nynem ynpaeninna

HoAalThc A0 oQCeTHOro uWliHApa 6,
NPUTHCKAIOTECS A0 HBOrO 1 Ha aMmysax
sanumaerbes  BigOurok. JManmi  ammynau  no
HaMpaBSIOYNX 9 NONAKTECA B NPHAMANBHY
tapy. dapba Ha odcerHudt wwiiHap 6
noxacrbci 3 (GOpMOBOro  UMIiHApa I,
3Mo4yBaHoro ¢apboro y BaHHi 3. 3aitBa ¢apba
3HIMAETBCA paKesieM 4.

Jns  omnereHHs — KamiApiB  aMmyJ
BHKOPHCTOBYIOTh MAlllHHY, HaBeJeHy Ha DHC.
8.24. bapabaH 3 koMipkamu 9, po3TalIOBaHHit
nin 6yHkepoM 7, 3a IONOMOrow poropa &
3abMpae aMmyJiM Mo ofHi# 3 6yHkepa i noaae ix
IO TIO3HUI] HAMOTYBaHHA, NIPH LBOMY aMITyJIH
COMpaloThcs Ha  ponukd  Oapabany i
NpUBOJATECS B OOEpTaHHA peMeHeM [3, mo
oxommoe 6apaban 9. [Tpu NpoxomKeHHi aMITy
6is nepmIoro 3Mo4YyBaHOTO poJIMKa 6 Kamingp
ammynu 3Mouyerbes (ikcatuBom. MexaHizm
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nojavi BOJOKHA BHUTATYE BiCKO3HMH JDKIYT, MEePETBOPIOE HOro B CTPivKy, BimpuBac
BiAMIpAHY 4acTHHY BOJIOKHa i Mojae A0 mNo3uuii HamoTyBadHa. Ha nosuuii
HaMOTYBaHHS 4acTMHA BOJIOKHA 3yCTPIi4acTbCA 3 aMITyJIOK, Kalliip KO 3MOYEHHH
¢ikcaruBom. B pesysnpTari obepraHHS amIyJNu BOJNOKHO MPWIIHMAE N0 Kamingpa i
HaMOTYEThCA Ha Hboro. I1pH nojanslioMy pyci aMITysiv APYruii 3MO4yBaHHil POJUK
10 3mouye (dikcaTHBOM OTpHMaHE OMJETeHHA 3BepXy. B pesysasrari oOepraHHs
aMIyJu | B3aeMoZil OMIETEHHs 3 HanpaB/AIOYUMH, BinbysacTbcs GoOpMyBaHHS
obrnneTeHHs. ['0TOBa NpOAYKLIS BUHOCUTECS peMeHeM /3 3 MalllMHU.

Asmomam 012 naKysawnHa amnyi 06’emom 1 M @ nonimepny niieky ma
donvzy (puc.8.25) mpauoe 3a HACTYNHMM NPHHLMIOM: 3 By3na / TepMOIIACTHYHA
nniBka, o6pobneHa Harpitum a0 130 °C nositpam, nogactecs B 6apaban gopmarty 4.
[nactudikoBaHa mIiBKa NpPOXOOMTb HaJ 30HOK BaKyyMyBaHHA (oOpMaTHOro
apabany 4 i npuitmMae popmy KoMipox GapabaHy.

VY HacTynHill 30Hi B KOMIpKU NOMAETBCA XOJOAHE MOBITPS, BHACIIAOK 40ro
TiBKa JIETKO BindinseTscs Bin Gapabany 4. ITmiBka 3 BiidopMoBaHMMK KOMipkamu
NPOXOAMTH MO HANpaBAAIOYMX MiA OyHKEpaMM *KMBUIIBHHUKIB, 3 SAKMX POTOPOM J5
aMIMyJH MOJAlOThCA B KOMipku. HasBHiCTE amMmyn B KOMipKax KOHTPOJIIOETHCA
natyukoM 7. [IniBka, 3anoBHEHa amiyiiamMH, i ¢oJibra CKIEIIOTHCA BalHKaMu
TepMocKiieroBaya &. Y 30HI CKICHOBAHHA CHEUialbHUM BalMKOM 9 HAHOCATHCH
HOMepH cepil. Bei nepepaxoBani BHUILIE npouecu BiadyBaloTeCs Ge3nepepBHO.

Puc. 8.25. Asmomam ons ;lalgzsaunﬂ amnyn 06 'emom | mn
1- ey3na posmomysanns naiexu; 2 - cmanuna; 3 - nazpieau; 4 - 6apaban gopmamy;
5 - pomop; 6 - wcusunenuk; 7 - Oamuuk; 8 - eanux mepmocxaeiixu; 9 - eanux mapkysanns; 10 - eyzon posmomyeanis
gonvzu; 11 - supybnui wumamn; 12 - eanxu, axi mazuymo; 13 - ninc; 14 - nomox

OctanHs omepalis - BUpyOyBaHHA YMAaKOBKH 3i CTPIYKH - TNPOBOAMTHCA
BUpYOHHNM WTamrioM / / i 3ailicHIOETECA Mepioanuno. BupyGaHi yrakoBkH 110 notky /4
NOTPaIUIAIOTE B NpuiiManbHy Tapy. [TpoaykTusHicTs — 3000 yii./roa.
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Aemomam 01A NAKYEAHHA AMNYIA 00°€MOM 5 MJ1 6 NOJIIMEPHY HII6KYy ma
gonvzy (puc. 8.26). TloniMepHa mnJiBKa UMKIIYHO 3MOTYETBCS 3 GOOMHM [
MeXaHi3MOM PO3MOTYBaHHS 2 0 YTBOPEHHS METIIi, MPOTATYETHCA rpeiidepoM y3noBx
aBTOMATy Ha OMH KPOK 3a LMK, NPU LBOMY ILUTiBKa MPOXOIUTH MOCHIIOBHO BCi
TexHonoriudi no3uuii arroMmary. [loctymarouu y By3on ¢opmyBaHHs 3, IUliBKa
po3irpiBaeTbCcs HarpiBanbHUMHU TUIMTAMHU TIPH CTHCHEHHI mpecy. Posirpita minsHka
INiBKM MOTpamiiie Ha MO3MUi0  (QopMyBaHHS, 1€ BiAOYBAa€TbCA MNOMNEPEdHE
BUTATYBaHHSA KOMipOK MyaHCOHamH. [ToTiM MiJ MTiBKy MOJAEThCA CTHCHEHE MOBITPA,
AKe MpUTHCKAe ii OO0 CTIHOK XoNoAHO! marpuui i Hagae it ocratoudy dQopmy.
IlyaHcoHM NOBEPTAOTLCA B TNOYATKOBE IIOJIOMKEHHS, IUTAMIl PO3KPHBAETHCH,
HarpiBajbHi IIIMTH PO3XOIATHCA.

(4 d 4 S5 6 7 & g 1w i

.—l ] | —{

illﬁmll.ll!ll.l‘ﬁ?

Puc. 8.26. Aémomam ons naxyeanus amnyn o6’emom 5 mn
1 - 606ina; 2 - Mexanizm poimMomy8anns naieku; 3 - 6y30n (popMysanns; 4 - Y301 306AHMANCENHA KOMIPOK
aMnyaamu; 5 - i  Kpysaesy 6 - MEXAHIIM KOHMPOMO 3AN0SHEHHS 0CEPeOKis; 7 ~ MEXAHIZM POIMOIMY8ANHHA
onvzu; 8 - 6y308 MePMOCKACI08ANHS; 9 - 6Y307 BUPIZAHHA 3 MEXAHIZMOM NeEPedayi ynaxosox;
10 - xpokosuii mpancnopmep; 11 - mexanizm namomyeanns

3 6oky MaTpHlli B IITAMIT HOJAETHCS CTUCHEHE MOBITPA, JOMOMArAKOYH TUTIBLI 3
3popMOBaHMMH KOMipkamu Bimipsatucs Bin Marpuui. [lmiBka rpeiidepom
nepeMillacThes Ha kpok. Harpita Mixk IUTHTaMH YacTHHa FUTIBKM NOCTYNAE B LUTAMIL,
a. 3¢popMOBaHa YacTHHA IUNBKH 3 KOMipKaMH MOCTYMa€ y BY30/1 2aBAHTAXEHH
KOMipoK ammys1aMy 4. Ha no3uuii 3aBaHTakeHHs KOMIPKH 3aMOBHIOIOTHCS aMITyJIaMu
3-6yHkepiB. Ha HacTynHiil mo3uuii MexaHi3M 6 KOHTPOJIFOE 3allOBHEHHS KOMIpPOK
ammynaMmHi. 3a BiICyTHOCTi B KOMipLi aMmyJid, abo 1 3naMi, MeXaHi3M Ja€ CHrHan Ha
NpUCTpilf, L0 3amaM'fTOBYyE, a TAKOX Ha TO3HUIl KPOKOBOro TPAHCNOPTEpa, i
6pakoBaHi ynakOBKU CKUIAIOTBCA.

donbra abo naMiHyOUYHi Marip 4epes CUCTEMY POJIUKIB | BXKEIIIB 3MOTYETHCS 3
606MHM MexaHi3My 7, HaKlIamacTbCs HA IUIBKY i Yy By3ni 8 BigOyBaerbes
TEPMOCIKJICIOBAHHS NPH CTHCKaHHI mpecy. OIHOYAaCHO Yy MOMEHT NPOCTOKOBAHHSA
npecy B 3iMKHEHOMY CTaHi 3MiMCHIOETBCA OXOJIOIKYBaHHA CKJeecHOi AUIAHKM. Ha
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no3uuii BupyOyBaHHA y By3fi 9 y MOMEHT 3MHMKaHHA Mpecy BUpyOyBaH! yMaKOBKH
MiAXOIUTIOIOTECS  BAKYyM-TIPHCOCKaMM | MepelaloThes Ha  Tpadcroptep /0.
Kpokosuii Tpancnioptep /0 BMHOCHTb TOTOBi YNaKOBKHM 3 MallMHM Ha BHBIIHHH
NoTOK i 6GpakoBaHi ynakoBKM Ha MO3WL{I0 CKWIaHHA Gpaxy. BupyGana miika
niiMOTyeThCA Ha GapaGaH MexaHisMoM // y Mipy BHTATYBaHHA ii 3 MalUMHK.

AbTepHATHBHI (hOPMH YNAaKOBKH iH’€KLIHHHUX Hikapcbkux 3acobis

Sk ynakoBKy i iH'€KUiHHHUX PO3YMHIB BMKODHMCTOBYIOTH TaKOX wWnpuy-
miobux. 1INpUu-TIOGUKH, LI0 MICTATh CTEPHILHHUH PO3YMH JIIKapChKOI PEYOBHMHH,
Ay)Ke 3pyuHi A1 OJHOPa3OBOTO BMKOPHCTAHHA B MOJLOBHX YMOBax i MpH HaiaHHi
HesinkianHoi ponomorn. Ulnpuu-tioGuk (puc. 8.27) cknanaetecs 3 ammynu 3 3
noiieTHeHy, B fKy 3anpecoBaHa rojka 2. Y TOAKY BCTaBJAOTE MaHipeH |
FEPMETHYHO 3aKPMBAIOTH AMITyJy KOBMAukoM /. BHroTOBNEHHS WIMPHU-TIOGHKIB
NOYHHAIOTE 3 (OPMYBaHHS TpH HarpiBaHHi 3 TpaHy/l IMOJIETWIEHY aMmmyn i
koBraykis. [1oTIM B aMmy/jy LUISXOM OOKaTyBaHHA
3anpecoBYlOTh  3a3fjaneriilb  MPOCTEPUIIi30BaHY B
aBTOKJIABI rosiky. LIINpHi-TIOGHKH 3GHpAIOTh B KACeTH i
OYMIIAKOTH BiX 3a0pyIHEHb 3a JOMOMOIOIO YJILTPA3BYyKY,
nicns woro ix 06poGnA0TE po3uMHOM Kapbonosoi
KUCIOTH. Bcei mopanswi onepauii YKOMIUIEKTYBaHHA
NPOBO/IATH B ACENITHYHHUX YMOBAX. Y TOJIKY BCTAB/AIOTH
MaHJIpeH i 3BepXy HaAAraloTh KOBIAUOK.

Ulnpui-Tio0MKH ~ 3aMOBHIOKOTL  PO3YMHAMU
AiKapCLKMX pPEYOBHH B AacCENTHYHMX YMOBax 3a
JIOTIOMOT 010 JIO3YIOUHX HaniBaBTOMATiB, AKi
3HAaXOAATECA B CTEPHJIBHOMY MNpuMilIeHHI - Gokci. Y
1HOMY X TPUMILIEHHI MPOBOJATH 3aMalOBaHHS aMImyJ
WnpHU-TIOOUKIB.  3anmoBHEHI PO3YMHOM  JiKApCBHKOL

pEYOBHHU INPHL-TIOOUKH BCTaBIAIOTh B
TIOOMKOTPHMAY i 3amaroloTh MpH TeMmeparypi 290-300
Puc. 8.27. Uinpuy-miobux: P P P T'yp
1 - xosnauox; 2 - rosika; °C. OpHO4acHO 3 3anarOBaHHAM HIWKHBOI YaCTHHH

3 - amnyna 3 nosieTHeHy

WOpHL-TIOOMKA  HAHOCATE  TUCHEHHWH  Hamuc 3
HaliMeHyBaHHAM JliKapCbKOI PEUOBHHH.
3anoBHeHi INPHI-TIOGKKY THHAATI3YOTh; ABi4i Yepes J06y HarpiBarTh 10
60 °C mpotarom 30 xB. OKpiM XiMi4HOro i GaKTepioNOriYHOro KOHTPOMO, FOTOBI
WINPHL-TIOGMKH MEPEBIPAIOTE HA FEPMETHYHICTh TiA TPECOM NpPH THCKY 6 Kr i
yNaKkoByIOTh B KopoOku 1o 100 wr. [Tpy BUKOpHCTaKHI INPHU-TIOOUKA WIS iH'eKLiH
3HIMAIOTH KOBMAYOK, BMIIMAlOTh MaHApEH 1 BBOAATH JIKH NiAIIKipHO a6o
BHYTPiLIHBOM'A30B0.
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llle onwHi€ro anbTEPHATUBOK CKIAHMM aMIyJaM iH'€KUiHHUX JIKapChKUX
3ac00iB € BMKOpHMCTaHHs TexHonorii Blow-Fill-Seal - blow-fill-seal — BunyBanHs-
HaroBHEHHs-3aMmawBaHHs - (komnanii Rommelag AG), sika Mae psa nepesar Haj
TpaaMUiHHUMM CHCTEMaMU HATNIOBHEHHS:

® aMIyJIM JIETKO BiIKPHBAIOTHCS IIBHAKUM BiZKpY4yBaHHSAM;

® yHiKajlbHa CHCTeMa 3’€[HAHHA aMIyJd i WMpHUA POOUTH MONJIMBUM
npsmMui Biadip BMicTy, Binbip npoaykTy 6e3 roJiku;

e (€3royIKOBe BUTATYBAHHS YCyBa€ PH3HK MOPI3iB | TpaBMyB&HHS,;

® ammynbHMH KOpPMyC IIBHOKO 1  MOBHICTIO
CTUCKAETHCS, 3ATMIIAIOYHUCH TOPOXKHIM;

e amIysa 3aJMIIAEThCS MPUETHAHOK 10 LIMpHULA
nepex 3aCTOCYBaHHSM, JIO3BOJISIFOUH JIETKO
iIeHTU}IKyBaTH MPOIYKT;

® BiJCYTHICTb CKJIa, DaKTepiii i YaCTHHOK MIACTHKY
B PO34HHI;

® BiJCYTHICTh 60O NPH 3aCTOCYBaHHI;

e 3pyuHe 30epiraHHs i TPaHCTIOPTYBaHHS.

[TIpouec BFS myxe mnpoctuii. IlnacTMkoruM
rpaHyiaM HaJalTb (GOpMy, 3alOBHIOKOTH i 3aKyNOPIOIOThH
B CTepWJbHUX ymoBaX. [loTiM KOHTelHHepH TECTyIOTb Ha repMETHYHICT,
TNepeBipsI0OTh, aBTOKJIABYIOTh, MapKYIOTh i YIIaKOBYIOTE.

llepwum emanom € sumysanns. Ilpu Temneparypi 170-220 °C 3 rpanynsty
£ €KCTPYIYEThCA pyKas (IIapH30H), KU MOTpaIUIse B npec-hopmy, ae
dopMyeTbCs camMa €MHICTb 3a JONOMOrOK BAyBaHHS CTHCHEHOTO
NoBiTPs 260 CTBOPEHHS BaKyyMy abo 3a JOTIOMOTror0 KOMOiHaLIT 11X
IBOX CHOco6iB. €MHicTh mpuiiMac ¢opMy rHi3ga mnpec-popMH.
BepxHs uacTMHa, BHIOTOBJIEHOTO TakHM YHMHOM KOHTeiHepa,
3IMILAETLCS BiJIKPHTOIO i 3HAXOIMTHCS B rapsyoMy IUIACTUYHOMY
CTaHi 10 MOMEHTY HarlOBHEHH i 3aMal0BaHHs KOHTEHHEpa.

lpyeum emanom € HanoBHEHHs C(HOPMOBAHHOTO KOHTeHHepa. HamosHiokoui
($OpCYHKH BBOIATBCS Yy BEPXHIO YACTUHY KOHTEHHEpa, MiCs 4Oro
3MiHCHIOETBCA HAMOBHEHHA. BOHM CKOHCTpyHOBaHi Tak, wLIOO

u

Amnynu mexnonozii BFS

NOJICTIMTH aBTOMATHYHE OYMILIEHHS i cTepuiizauiro. Lli ¢popcynkn
CJIyKaTh TAKOX [ MPOyBAaHHA KOHTEHHEPIB i CTBOPIOKOTH YMOBH
IJis  BUXOMY TOBIiTpA 3 HHX. [Ipolec HalOBHEHHS MOXe
3AiCHIOBATHCS nin CTPYMEHEM CTEpPUITi30BaHOTO,
npoQibTPOBAHOrO MOBITpPS, LIO FapaHTye CTEPUIIBHICTH JaHOTO
npouecy. Ilomaya  CTHCHEHOro i  CTEPWJIBHOTO  MOBITPA
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PerysioioThCs aBTOMAaTHUHO. Lle 103BoIs€ 3abe3neunTH MOCTiiHY WIBHAKICT Mojadi
MOBITPs B Pi3HUX CHUTyaLlisX.

Tpemim emanom € 3analoBaHHsA. BepxHs 4acTHHa
KOHTEliHepa, sKa 3aIULIAETHCA BIIKPUTOK 1 3HAXOOMTHCH B
rapsA4yoMy IUIaCTHYHOMY CTaHi, CTHCKAeThCs B Tpec-hopmi, #oro
BEPXHS YaCTHHA 3aBapIOEThCA i OJHOYACHO OXOJIOKYEThCs. B
pesy/ibTaTi BMXOIMTh TE€PMETHYHO 3aKpUTHil KoHTeitnep. [ani
BiNIOYBAcThCA BUIATIEHHS BifXOMiB, OOpi3aHHA KOHTeiHepa i BUXin
fioro 3 wMammHu. Becb mpouec ekctpysii-GopmyBaHHsA-
HalOBHEHHSA-3aMaloBaHHs | BUOAIEHHS BifXOAIB 3aiimMac Bix 12 10
18 ceKyH[I, 3aJIe)KHO BiJl THITy i po3Mipy KOHTEHHepYy.

OCKiNlbKM KOHTEiHep BHIOTOBIISIETHCS, HATOBHIOEThCA i
3amaloeThCs  BCEpelMHI  OfHI€l MAIUMHM Ml CTPyMEHeM
CTEPUIILHOTO TOBITPs, @ BCi TEXHOJIOriuHi cepeaoBUiua (PO34KH,
TIOBITPA i T. [.) CTEPUIII3YIOTECS, TOMY MOMJIMBICTb 3a0pyaHEHHS
NpakTH4YHO piBHA Hymo. Crill 3a3HAYMTH, IO BIPOAOBXK BCHOTO
UMKy KOHTeiHep 3HAXOAWMThCA Y KOHTAKTI 3 TOBITPAM NpPUMILUEHHS MeEHuIE 5
CeKyHI, ToMy BHMOIp Li€i TeXHONOrii CTae OCOGNMBO aKTyalbHHM TOMi, KOJH
MepuIoYeproBUM 3aBJAHHAM € HENpPHITyCTHMICTh MiKpoGHOro 3apakeHHs abo
3a0pyAHEHHS Yy >KOPiJTHUMH BKJIKOYEHHIMH.

[lepBuHHA ymnakoBKa a00 KOHTeiiHep 3axHlac BMIiCT Bii 3a0pyaHeHb
MiKpOOpraHi3MaMHi, 4YYXOpPIIHMMH BK/IIOYEHHAMM, 3abesneuye CTaGiIbHICTH
NPOMYKTY, 3anmo6iraioyu 3MEHIIEHHIO 06'eMy MPOYKTy mia Aiero audysii. Bin Takox
3axMIIa€ BMICT Bif CBiTNa i i€, Ak Oap'ep IA 3aXMCTy BMICTy Bil rasis
HABKOJIMLIIHBOTO cepeoBHiNa. HanoBHEHHS i 3amaloBaHHs MOXYTb 31iHCHIOBATHCS B
MozmpikoBaHiii aTMocdepi 3a HasBHOCTI a30Ty, JBOOKCHAY ByrJlewro aGo iHIIMX
iHepTHUX rasiB. Y mpoCTip Hal PiBHEM piIMHM B KOHTeHHEpi MOXe BBOIMTHCA
iHepTHHIA ra3 Juis 3aXMUCTY PiIMHH Bill OKMCIIEHHS.
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KOpO3ifiHy CTiHKiCTh, BUKOPUCTOBYIOTD JBOLIAPOBUH JMCTOBUI NIPOKAT — Oimemar,
KMl CKIIANacThes 3 JBOX FTOMOPEHHO 3’€IHAHMX IIapiB:

1) OCHOBHOTO (TOBCTOF0) — 3 BYTJIELIEBOT CTasi, TOBLUIMHA fiOro BH3HAYAEThLCA
yMOBaMHU MILIHOCTi CTIHKH ariapara;

2) 3aXMCHOr0 (TOHKOro) — 3 JIerOBAaHOi CTAli 3aBTOBIIKHM HE MEHILE 2 MM.
3a3BMYail, TOBLIMHA LHOr0 1lapy CTAHOBHTH 10% BiA TOBILMHKH OCHOBHOIO, al€ HE
nepepuitye 20 MM. [HKONHM 3aXHCHHH W1ap BHIOTOBIAIOTH 3 iHIIMX KOJILOPOBHMX
meranis (Al, Ag, Au...).

JaraibHa TOBIUWHA OiMeTaniuHMX CTiHOK amapariB € B Mexax 4-160 MM, a
MakcumalbHa poboda Temmeparypa — a0 450°C. Take noenHaHHA nae 3MOry
OTpUMaTH MaTepiai 3 BACOKUMH MEXaH{YHUMH T2 AHTUKOPO3iiHUMH BIACTUBOCTAMY
i € 0cobnMBO eEeKTMBHMM y BHrOTOBJEHHI TOBCTOCTIHHOI amapaTypu BHCOKOrO
THCKY {€KOHOMIs 10 4 pasis).

Pepocumid — CINAB 3amiza 3 cuilieM. BUMYCKaeTsCs BOX Mapok: Cl15i1C17
(C - cuniuiif). Le# MaTepian xapaKTepH3y€eTbCA NiZIBMILEHOI0 XiMi4HOO CTIMKiCTIO i
CTIHKICTIO [0 Aii a30THOT, Cip4aHOl i XOJIOAHOI COJISHOI KUCIOT Ta PO3YMHIB CONeEM.
OnHak BiH He cTifikuii 10 aii po3untis H;SO; i posnnasis coned, € Myxke XPHXKUM i
YyTJIMBMM OO Ppi3KuX 3MiH TeMnepaTypH. ®epockMin  BHKOPHUCTOBYIOTH I
BUIOTOBJIEHHS KOTIiB, HacOCIB, TpyO, apMaTypH TOLLO.

Anmuxnop — ue# CILIaB, OKPIiM CHIIILIIO, MICTATH Moibaed (BMICT cuItitio =
15%, a Mo — 3,5%). Biu Ginbw critikuit no aii HCI (BuTprMye ii aito HaBiTe 3a 90°C).
Henoniku: BaKKo 0GpoBIAETHCH | MA€ BUCOKY BapTiCTh.

Konvoposi memanu i chnaeu

Miap #i i cnnaeu

Miob — M’SKuMHi METal 3 HHM3BKOIO MEXaHIYHOW MIllHICTIO, CTilKUH IO
atMocdepHoi Koposii, ajne 3a TeMNepaTypu BHIlNE Hix 180°C nouynHae
okucIoBaTHea. Koposis Mial B MOPCEKilt BOALI He3HAa4HA, OJIHAK NPY UBOMY Migb He
Mac KOHTAaKTyBaTH 3i ctawmo. Mimp crifika 10 CipyaHOl KHCIOTH #i snyriB 3a
BiICYTHOCTi MOBiTpA, a/le HE BHABJSE KOPO3iiHOI CTIHKOCTI 10 a30THOI KHCIOTH,
aMiaky, BOJIOrOro CipKOBOZHIO, XJIOPUCTOrO BOJIHIO, CYXOro XJiopy.

MinHi anapaTd MOXyTh MpailOBaTH 32 TEMIEPaTypd A0 250°C; 3a BHILHX
TeMnepaTyp MilHICTh Midi 3Ha4YHO 3MEHIIYETHCA. 3i 3HUKEHHAM TeMmneparypH
MeXaHiYHi BJIACTMBOCTI MiZi HaBMaKM MOJIMLIYIOTHCA, TOMY if 3aCTOCOBYIOTH A
BHTOTOBJIEHHS aNapariB, 11O MPaLOKOTH 32 TEMNEPATyp A0 -254°C.

Jinsi BHTOTOBNIEHHS anapariB Milb 3aCTOCOBYIOTh Y BUIJIAALI JMCTiB i TpYO.
BHrOTOB/IAIOTH TEMIOOOMIHHHMKH, €EMKOCTI, pekTH(iKaLlifiHi KONMOHH. Anapaty 3 Mini

BHrOTOBJIAIOTH 3BAPIOBAHHSAM i MAHKOIO, NeAKi AETaNli BUKOHYIOTh i3 Midi mpokaTKoo
a00 IITaMITyBaHHSAM.
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PO3ALL 9. ObJIAJHAHHA TEIJIOBUX ITPOLHECIB
TensnooOminni anapatu

Tennoobminnuku — Ue anapatd, B AKUX 3OIHCHIOETBCS TEILTOOOMIH Mix
TEMIOHOCIAMM Ta PEUOBHHAMH, AKi HarpiBalOTHCH.

Y TennooOMIHHHX anapaTax 3AIHCHIOIOTBCA Maiike BCI BHIM TeMIOBHX
APOLECiB, TOMY 3aIEKHO Bif BUKOHYBaHHX QYHKUIH IX MOMINAIOTL HA TaKi OCHOBHI
TPyNU: HArpiBayi, BUNAPHHUKK i KHUN'ATHIBHHKH, XOJOZWJIBHHKM | KOHIEHCATOPH,
BUIIaPHi anapaTH, NacTEPU3aTOPU, PEreHepaToOpH, AeacpaTopy Ta iH.

3anexHo Bil BHIY poOOUYMX CEPENOBHIL PO3PI3HAKOTHCH TEMUIOOOMiHHHUKH:

- PIIMHHO-PIAMHHI — [IPU TEII006MiHi MiX 1BOMA PIIKHMH CEPEROBHILAMM;
- HapOpPiAMKHI — NMPH TEIIOOOMiHI MK Mapoo 1 PIAHHOK;
- Fa30piAMHAI — NpH TEMT00OMiHI MiX ra3oM i pianHolo.

3a cnocoboM nepesadi TeIUIOTH PO3Pi3HATECA TEIIOOOMIHHUKM TOBEPXHEB] |
3MiIHyBaJIbHi.

Y NoBEepXHEBHX TENJIOOOMIHHHKAaX BiAOYBAacTbCA Mepedadya TEIUIOTH Yepes
MOBEPXHIO HarpiBaHHA. Y 3MillyBanbHHX TEINIOOOMIHHHUKAX 3AIACHIOETLCA OOMiH
TEIUIOTOK  Nipu  Ge3nocepeHEOMY  3MilIyBaHHi  TemjoHociiB. [loBepxmuesi
TEI000MiHHNKH OYBalOTh PEKyIIEpaTHBHI Ta pereHepaTHBHI.

Y pekynepatopax TEILIOHOCIH i NpoaykT, Mk SKMMH BigGyBaeTbcs
TEM000MiH, 3HaXOAATECA TO pi3Hi 60KM CTiHKH, WO Tx po3ainse. B pereneparopax
OOHA M Ta e TOBEPXHA anapaTy OMHBAETBCA [0YEPrOBO TEIUIOHOCIEM  Ta
npoaykroM. Ui Ten100OMiHHHKM B HPOMHCIOBOCTI 3HAYHOTO ITOLIMPEHHS He
oTpumaiM. ToMmy nami min HasBorw "HOBEpPXHEBi TEIUTOOOMIHHMKM" abo MpOCTO
"TennooOMiHHHKH" OyJeMO Po3yMiTH peKkyrepaTUBHiI TeIUI000MiHHHKY.

32 TENJIOBHM PEXUMOM PO3DI3HAIOTHCS TEIUIOOOMIHHHKH IEpiomudHOT Aii, B
AKMX CHOCTEPIiracThCs HECTALiOHAPHHWI TeIUloBWi mpouec, i OesmepepeHoi mii 3
NPOLECOM, 1O BCTAHOBHBCA B Yaci.

3a xoHQirypauiero moBepxHi TENI0OOMiHY PO3PI3HAIOTHCA TEMIOOOMIHHHKH:
Tpy0uacTi, niacTMHYacTi, cHipalibHi, 06OMOHKOBI i 3 OpeGPEHOI0 MOBEPXHEND.
Tpy6GuacTi TennOOOMIHHHKE, B CBOK 4Yepry MNOAUISIOTECS Ha KOXKYXOTpYOHi,
3MifioBHKOBi, THy "Tpyba B Tpy0i", eneMeHTHI CeKuUiHHi, 3polyBanbHi i
KOMOIHOBaHi.

OkpiM HaBeleHHX OCHOBHHMX KiacH}ikauifiHHUX O03HAK TenIoOOMiHHUX
anaparis, ix MOXHa KnacHdikyBaTH 3a JOJATKOBMMH O3HakamH. Tak, 3a HalpAMOM
pyXy pofo4MX CEpElOBHII  PO3PI3HAIOTE  TEIVIOOOMIHHMKHM  MpAMOTEdiliHi,
NpOTUTEilHi, 3 NEPeXpecHOI0 Teuielo i 31 3MIIAHOK Teyiclo; 3a YMCIOM XOiB
TEIUIOHOCIS  PO3Pi3HAIOTE TEIUIOOOMIHHMKH ONHOXOMAOBI 1 6araToXonoBi; 3a

KOPCTKICTIO  KOHCTPYKUii — Tersloo6MiHHHKH JKOPCTKOTO, HamiBXKOPCTKOTO i
HEKOPCTKOTO THITY.
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KoXyxoTpyGHI  TENIOOOMIiHHMKH — MOXYTb
OyTM  BMIOTOBJIEHI  OOHO-,  [BO-,  YOTHPH-,
IIECTMXOJOBMMH 10  TpyOHOMYy rmpocropy, 3
nieperopojKamMu y MixTpyGHOMY mpocTopi abo Ges3
HHX.

Koowcyxompy6ri menioobMinHuKku OTPHMAIIH B
POMMCIIOBOCTI HaHOinbIIE 3aCTOCYBaHHA 3aBIAKH

CBOIlf KOMMIAKTHOCTI, MPOCTOTi y BHIOTOBJIEHHI Ta
HagiliHocTi B po6oTi. BOHH BMKOPHCTOBYIOTBCS U1
TernooOMiHy MbK TOTOKaMHM B PI3HOMaHITHHX

arperaTHUX CTaHax: Mapa-piiHHa, pilWHA-pilMHa,
ras-ras, ras-pizmna. Ha puc. 9.1 nokasaHo Bep-
THUKAJIbHHI OHOXOMOBHIA TEITOOOMIHHHK JKOPCTKOT
KOHCTPYKHUil, IO CKIafacTbCs 3 LWIHAPHIHOTO
koprycy (aGo kokyxa) / i MpHBapeHHX N0 HbBOTO
TpyGHHUX IrpaToK 2 3 MyuKoM Tpyo 3.

TMyuok Tpy6 minuTe Bech 06'eM KOpmyCy TerlooOMiHHHKAa Ha TPYOHMM
TpoCTip, yKiajeHuil BcepeamHi rpiloux Tpy6, i MikTpyOHmi. Jlo kopmycy
npueaHaHi 3 IONOMOro GONTOBOFO CMONyYeHHs ABAa AHHMIUA 5. JInd BBENEHHS i
BUBENIEHHS TEIUIOHOCIIB KOpHyc i AHWINa MawTb narpy6ku 4. OamH noTik
TEIUIOHOCHA, HANPUKITAA PidvHA, CPAMOBYETECA B TPYOHUA NPOCTIP, MPOXOIHUTH 110
Tpy6Kax i BUXOAMTD 3 TEILI0OOMIHHHKA Yepe3 NaTpyboK y BepXHEOMY JHUW. [HmmH
MOTIK TEMNOHOCIS, HANPUMKNAl Tapa, PyXaeTbCs Yy MiKTpyGHOMY mnpocTopi
TermI00OMIHHMKA, OMUBAIOYH 330BHI My4OK rpitouux TpyO. Ilpn 1soMy cepenosuile,
1O TPiEThCA, CTIPAMOBYIOTh 3HH3Y BrOpY, a CEpEe/OBHIIE, WO BilIAE TEIIIOTY, — B
NPOTUJIEKHOMY HamNpAMKY.

[pitoui Tpy6u 3'€mHylOTbCA 3 TPYOHHMH pEINiTKAaMM 3BapIOBAHHAM, MAHKOKO
a0 po3BanblbOBaHi B Hiil. I'pitoui TpyOu BMpoOnstOTH 3i CTani, Miai abo naryHi.
Tpy6u B pewiTkax 3BH4AiHO PO3MILLYIOTE PIBHOMIPHO 110 NEPUMETPAX NMPABUILHHX
WECTHKYTHUKIB, 10 3abe3neuye KOMIAKTHICT po3TawyBaHHs. [HKonH Tpy6H
pO3MIlMYIOTH 1O KOHUEHTPHYHMX Konmax. 3a
HeOOXiTHOCTi 3a6e3neueHHs OYHCTKH 30BHILIHIX
MOBEPXOHb TPYO 3acTOCOBYIOTH KOPHIOpHE
posTaiyBanHs - 1o Gokax keajpartis. Braciinox

BEJIMKOr0 CyMapHOro MpoXinHoro mepepizy tpy6
Puc. 9.2 E”;':ZZZ;’?::H'Z’:”’""W Guuit§ MDKTPYGHOTO MPOCTOPY WIBMAKOCTI MPOTIKAHHS

T-noot6rmu mpy6ranu TEIJIOHOCITB HeBEJHMKI i koedilieHTH
TerUIoBioma4yi B LBLOMY  TEIUIOOOMiHHHKY
MOPiBHAHO HHM3bKi. Jins 36LIbLICHHS MIBUAKOCT

Puc. 9.1. Koxcyxompybnuii

men10OMIHHUK
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NPOTIKAHHA (IHTEHCH(pIKALIT TEMIOOOMIHY) B TPYOHOMY | MKTpYOHOMY NpocTopax
BCTAHOBJIOKOTE NMEPErOPOJKM, 3MEHIIYIOUH TOBILMHY NMOTOKY TenmoHociiB. Ha puc.
9.2 npencraeneHo Takui 6araToXoZOBMH TEIIOOOMIHHMK, WO Ma€ ABa XOOM MO
Tpy6HOMY MpOCTOpY i M'ATh XOAIB [0 MIXKTPYGHOMY.

KoxyxoTpyGHi  TennooOMIiHHMKM  PO3TAalIOBYHOTBCS  BEPTHKAIBHO  abo
FOpH30HTaNBHO. [Ipyn pisHMLI TeMnepaTyp Mix TeIUloHociaMH nonax 50°C 3a paxy-
HOK Ppi3HMX TeMMepaTypHUX IMOJOBXEHb Y 3BAPIOBATBHMX INBAX TPHEJHAHHS
KOXKYXiB 10 TPyOHHX PELIITOK, 8 TAKOXK Y MicLli IpHEAHAHE TPYO y peuIiTKax BUHHMKA-
I0Th 3HAYH] HAMPYKEHHS, L0 MOXYTh NIEPEBHILUTH IPAHULIIO MILHOCTI MaTtepiany. B
pesynbTaTi  3'SBNAIOTBCA  HEIGUIBHOCTI, MOPYLIYETHCS TCEPMETHYHICTh.  Jlns
KOMIIEHCalii HEOJHAKOBOrO MOAOBXKEHHA TPYO i KOpmyCy amapaTta 3acTOCOBYIOTE
KOHCTPYKLIi TeIUIOOOMIHHHMKIB 3 NiH30BMMH KOMIEHCATOpaMM, 3 TLIaBAIOYOI0
roniBkoto, 3 [l-momibHuMu TpyGamu (puc. 9.2), a TakoXK i3 CaIBHUKOBHUMH
npucTposiMu. TloBepxHA HarpiBaHHA KOXYXOTPYOHHX TEIJIOOOMIHHUKIB Moxe
CTaHOBUTH 0 1200 M” mpy noexuHi TpY6 Bin 1 10 9 M;
YMOBHHUH THCK focsrae 6,4 MITa.

Enemenmni  mennoobminnuxu.  Halinpocriuwii
IBOTPYOHHI TeINOOOMIHHHK TUIY "TpyGa B TpyGi" (pHc.
9.3) ckanaerbed 3 ABOX TpyO: BHYTpilIHBOT /, MEHIIOro
niametpa, i 30BHiIWHLOI ¢4, Ginbworo giamerpa.
3BuuaiiHoO JIeKibKa
TakuX TMPOCTUX TEIUIO-

flapa Fapaa OOMiHHHX eﬂe].“eHTlB Puc. 9.3. Tennoobminnux muny
pawsa ~ 3'€HYIOTb  HOCIIJIOBHO "mpy6a & mpy6i”

OIWH 3 OOHMM Yy Oara-
peto, 3a A0MOMOroko GNaHUEBHX 3'€MHAHD 3 1 KOJTiH 2.
KousehT Y MBOTPYGHHMX TEMNOOOMIHHHKAX MOXHA CTBOPHTH
BHCOKI IIBHJKOCTi TETUIOHOCHA i mpOOyKTy. VY 3B'3Ky
N~ 3 UMM anapatd XapaKTepU3YIOTbCA MOPIBHAHC
Puc. 9.4. 3witiosurosuti BHCOKMM koedilieHTOM Ternonepenaui. OnpHak LU

TeTUI00OMiHHUKY ITPOMI3AKI | METAIOMICTKI.
3mitiosurosuii menroobminnux. Terno0OMiHHAM
€JIEMEHTOM € 3MiHiOBHK — Tpy6a /, 3irHyTa MEeBHUM YMHOM i pO3MilEHa B €MKOCTi 2.
3MifiOBUK 3aHYPEHO B PiiMHY, IUO HArpiBacThcs abo OXONMOMKYEThCA. TerIoHoC
pyXaeTbcsl B cepenviHi 3MiffoBuka (puc. 9.4.). 3MilHOBHKOBI TennoOOMiHHUKH
BHUTOTOBJIAIOTECS 3 IUIOCKUM 3MifiOBMKOM ab0 3irHYTMM no TBHHTOBIM nimii. Ll
TenIo0OMIiHHUKY BIAPI3HAIOTHCA MPOCTOTOK KOHCTPYKILi. [IpoTe y HHX yCKiIaJHEHO
OYMIIEHHsS BHYTpIilIHLOI MOBEPXHi 3irHYTOI TPYOH, 3MIAOBHK CTBOPIOE BENHKHHA
FiapaBIiYHUH omip.

menroobMIHHUK
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3powyeanshuii  mennooOMiHHUK CKNANAETbCA 3 3MIfoBMKa 2 (puc. 9.5),
3irHyTOro y BEPTHKAIBHIH MIIOWMHI, PO3MOAINEHOrO 0100y 3 orBopamu / Ta
niggoHy 3. Piguea 3 po3moainbHOro 05062 BUTIKAE HAa BEPXHIH BHTOK, OMHUBAE
30BHIIIHIO TIOBEPXHIO TpY6 3MiHOBHKa i CTikae B MILAOH Ml 3MiliOBUKOM. 3alexHO
Bil TeMrMepaTypu pPEUOBMHH, LIO PYXAeThCA BCEPEMHI 3MiHOBMKA, DilMHA, WO
OMHBaE TpyOKHM, HarpiBacTbcs abo OXONOMKYeThes. [lo3uTHBHA AKiCTH LMX
TEIUIOOOMIHHMKIB ~ moasrae B MpPOCTOTI
obcnyropyBaHHs i HeBENMKifi  BUTpaTi
OXOJIO/KYBAIBHOrO areHTa (BOOM), LIO BHKO-
PHCTOBYETECS Haratopasoso.

Heooniku 3poLIyBaIbHUX Temno-

OOMiHHUKIB: IPOMI3IKICTD, 3Ha4yHa
METaNOMICTKICTE Ta HH3bKi 3HAYEHHA KO-

Puc. 9.5. 3pourysanshuil ediuieHTa Tenonepeaadi.
mennooGMiHHuK v cnipanbHoMy mennooOMIHHUKY

NoBepXHsa TEIUIOOOMiHY YTBOPIOETBCA ABOMA
METANEBMMH JIUCTAaMU | i 2, 3rOpHYTHMHM y BUMIsAi cripani (puc. 9.6). BuyTpiwni
KiHLI JICTIB NpMBapeHi 40 rayxoi neperopoikH 3, a IXHi 30BHilIHI KiHUi 3BapeHi
oauH 3 ogHuMm. Topui cmipani 3aKkpuTi BCTRHOBICHMMM Ha MPOKIAAKAX IUIOCKHMH
kpumkamu 4. Bing 30BHimHIX KiHLiB cripanei Ta B UEHTPi KPHIUKH NpPHBapeHi
naTpy6kH i BBEAEHHs i BUBEAEHHS TEIUIOHOCTB. CripabHUMA TELIOOOMIHHUK Mae
BHCOKHIH KoedillieHT Tenonepenadi, He3HaYHHUIA iIpaBidHKit OIIIp | € KOMITAKTHHM.

I'apryui menaonoctii

! 7

I

Xosoduul
menaonociit !

Puc. 9.6. Cnipansnuti mennoobminnux  Puc. 9.7. IInacmunsacmuti meniooOMinHuK

OpHaK BiH CKNaHH Y BUTOTOBJIEHHI | HENPHUIATHAI 1711 POOOTH Mifl THCKOM TOHAN
1 MIla.

IThacmunuacmi  menioobminnuky TIAPOKO 3aCTOCOBYIOTHCA U1 OXOJO-
JUKYBAHHS i MigirpiBaHHs pisHOMAHITHHX PiMH 3 pobounmu Temneparypamu 10 300
°C mpu THcky a0 1,6 MIla (puc. 9.7). TennooOMiHHUK CKIAJA€ThCA 3 NAKETY
roppoBaHMX MeTaNeBMX IIACTHH. MiK IUIaCTHHAMH YTBOPIOIOTBCA T'ePMETHUHI
KaHanmu [, y SKMX 3OiHCHIOETBCA TIPOTHTEYiHHWA pyX Trapsdoro i XONOAHOro
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TETUIOHOCIB. [InacTHHU rodposani i Toro, oo 30iNBINTH NOBEPXHIO TEMT006-
MiHy i CTBOPHTM TYpOY/IEHTHY Tedilo pilMHM B BY3bKMX KaHaldaxX, BiACTaHb MiX
AKkuMU  JopiBHIOE 3-10 Mwm. [lnacTHU BimOKpEeMNIOOTECS OJHA BiA OOHOY
npoKiaikaMd 2 i MarTh JBa OTBOPH MO KyTax ANA BXOAY i BHXOMY OJHOTO
TEIJIOHOCIA, WO UMPKYJIOE B TepMETUYHOMY KaHani. Uepe3 ABa iHUIMX KyTOBMX
OTBOpY B IUIACTMHI BTIiKAa€ i BHTiKae iHWMA TemnoHocii. [lnacTMHM CTATHYT
3aKHMaMH.

BHacniIoK BUCOKKX IIBHOKOCTEH PyXy PiAMHH MiX MIaCTHHAMM JOCATAETHCA
BUCOKe 3HaueHH: koediuicHTa Tensionepenadi 3 MM riapaBJiivHHUM OTIOPOM.

[MapanenbHe po3TaulyBaHHA IUIOCKHX IJIACTHH 3 MAMMH NPOMIKKAMH MiXK
HAMM Ja€ 3MOTy pO3MICTMTH B MpOCTOpi poGouy MNOBEPXHIO TeNNooOMiHHHKA
HaWONBI.  KOMNAKTHO, 3aBAAKH 4OMY 3HAYHO 3MEHUIYIOThCA  rabapuTh
ITaCTHHYACTOrO anapaTa MOPiBHAHO 3 iHLWMMHU TUNIAMH PiAMHHUX TEILI00OMIiHHHKIB.
Hanpuknaa, koedillieAT KOMIAKTHOCTi MIACTMHYACTMX anapariB (BiXHOWIEHHA
pobouoi noBepxHi 10 06'eMy po6ouoi 30HM) mocarae 200 M */M’, mo B 5-10 pasis
6inbllie, HK JU19 TPYOUacTuXx.

[lnacTuHYacTHii TENIOOOMIHHMK Ja€ MOMUIMBICT 3pOGMTH pi3HOMaHiTHI
KOMIIOHY104i BapiaHTH i nerxo momyckae 3GiiblieHHs (aGo 3meHIIeHHH) pobodoi
NOBEPXHI amapara, MO 3HAXOAMThCA B EKCIULyaTallii, NOMycKae BinbHe BHECEHHA
PI3HOMaHITHMX KOPHFYBaHB Y CXeMY PyXy MOTOKIiB i Ha€ 3MOTy 30Cepe/lKyBaTH Ha
OZIHiH CTaHWHi Tenja000MiHHI CeKUi] Pi3HOMAHITHOTO NPH3HAYEHHS IS BUKOHAHHA B
OZIHOMY anapati yCbOro KOMILIEKCY OrnepaLliii TerioBoro oGpo6ieH s MPOAYKTIB, 0
€ HaA3BHYaiHO BAXITHBUM (AKTOPOM.

BumyckaoTses pisHOMaHiTHI Moaubikanil TerrooGMIHHMKIE UBOFO THAY 3
TUIACTHHAMH 3i CTaNli Pi3HUX MapOK, aMIOMIHil0, THTAaHY Ta iHIIMX METANiB, po36ipHOT
Ta Hepo36ipHOT KOHCTPYKLIH 3 NOBepXHAMH Teroo6MiHy Bin 0,4 10 600 M.

PO3pisHAIOTE 1BA BHIOM PO3PAXYHKY mentoo6GMiNHuKie: TPOEKTHMH i
nepeBipHUi. [IpoekTHHH pPO3PaXyHOK BHKOHY€TbCA TIPM MPOEKTYBAHHI HOBOI'O
TEWIOOOMIHHMKA, KONMM 3aJaHO KUIBKICTH MNPOAYKTY, IIO OXONOKYEThCH abo
HarpiBacTecs, i Horo mapaMeTpn. MeTa MPOEKTHOrO PO3PaxyHKY — BH3HAYEHHS
HEOOXifHOT TOBEpXHi TEMNIoOOMiHy, BHTpaTH TemIOHOCIA abo XOOJOareHTy,
KOHCTPYKTHBHHX pO3Mipis BMOpaHoro amapara, #oro rigpaBimiyHoro omnopy Ta
MeXaHiuYHOT MilIHOCTi.

3a [0NOMOrOK IMEPEBIPHOTO pPO3PAXYHKY BHABIAIOT MOMGIMBICTH BHKO-
PHMCTaHHs ICHYIOUHX TEIIOOOMIHHMKIB B YMOBaX 3aJaHOro NpPOLECY i BH3HAYAIOTH
YMOBH, IO 3a0€3MeUy0Th ONTHMAIBHUI peXUM poGOTH anapara.

TTpoekTHHIT po3paXyHOK BKITIOYAE BUOIP THITY i KOHCTPYKUIT TermIoo6MiHHOrO
anapara, TeIUIOBHH, KOHCTPYKTHBHMH, TiIpaBliyHui, MeXaHiuyHMii Ta TEXHiKo-
€KOHOMIYHMIT PO3paxyHKH.
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TennoBuil po3paxyHOK TEIUIOOOMIHHUKIB TIONAra€ y BU3HaueHHI HeOOXiaHOl
MOBEPXHi TeN1006MiHy 3 OCHOBHOTO PiBHAHHS TEMIONepeayi:

s=_9
KA,
ne () — TeIUIOBE HABAHTAXKEHHSA Te1000MiHHOTO anapata, BT, K - koeQilieHT
Terionepeaaui, Br/(M* K); Al — cepenniii TemnepatypHuit Hamip, °C.
Temiose HABAHTAXKEHHS TENA000MIHHMKA BU3HAYAIOTh 3 PIBHAHHS TEIUIOBOTO
GanaHcy. 3alexHO Bifl KOHKDETHOTO MpOLECY TEIUIoBi GalaHCH MaioTh pi3HKi
BUJIAL.

SIK MpUKIai PO3MNSHEMO BHUNAZOK, KOMM TEMIOOGMiH mpoTikae Ges 3MiHH
arperatHoro crasy Temnonociis. Tomi

Q = Gi Ci (tinow_ tiKiH) ’

ne G — BHTpaTa i-Or0 TEILIOHOCIA, KI/C; ¢; — CEpEeNHs MUTOMA TEIUIOEMHICTh i-0r0
teronocist, Jx/(kr K); finge 1 tiy — TOYATKOBA i KiHIEBA TEMIEpPaTypH i-oro
Terwionocid, °C.

BenuunHa CEPEIHBOTO TEMIEPATYPHOTO HAMOPY 3ANEXMTb Bill CXeMH PyXy
TEIUIOHOCITB y3OBXK TOBEPXHi TertooOMiHy. CepenHiii TemnepaTypHuii Hamip nia
yac MPAMOTOKY Ta MPOTHTEdii, a TAKOX 3 TMOCTIHHOI TEMIEPATYpOK OIHOTO 3
TEIUIOHOCIIB BU3HAUAETECA AK CEPEAHBONIOrapHMidHa PisHHLA:

At — At
Atcep = L AIM >
23lg—2%
At,,

ne Af; At, — 6inplia i MeHUA Pi3HULI TEMIEpaTyp MK Taps4uM i XOJNOAHHM
TEIUIOHOCIAMHM Ha KiHLX TeMIooOMiHHMKA.

ko Aty/At,<2, TO CcepeiHiil TeMIepaTypHHH Hamip BH3HAa4aeThed AK
cepeaHboapUPMeTHYHA BETHYHHA:

Atcep = (Atg — At )/ 2

OcHOBHI Terw10Ho¢i i X010K0areHTH Ta BUMOT'H 10 HUX

Jlo Halipo3n0BCIOUKEHININX TEMIOHOCIB HaNeKaTh:
1. Hacuuena 6odana napa.
HacnyeHa BoasHa napa 6yBac BHCOKOTO i HU3bKOTO THCKY.
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HacuueHa BoisHa napa HU3bKOTO THCKY HE JIO3BOJIAE HArPITH peakiliiiHy cymiln
ao temnepatypy 200°C i Bume (ii MmakcumanbHa Temneparypa 160°C), ane Mae Taki
nepeBaru:

— JAOCTYMHICTS i A€lIEBU3HA;

— BHCOKHI koediuieHT Temnonepenaui,

— npu ii BUKOPHUCTaHHI JIETKO i TOYHO PETYIIIOETHCS TEMIIEPATYPA, @ YCTAHOBKM €
JIELIEBUMH | KOMIIAKTHHMH;

— BiACYTHICTb TOKCHYHOT /il i XiMiuHa CTIlKICTB;

— JIETKO TPAHCMOPTYBATH HaBiTh HAa 3HAUHI Bimaani;

— BHCOKa TETJI0Ta BUIIAPOBYBAHHA, a OTXeE, i BUCOKA TEILIOTA KOH IEHCaLlii;

— Benuke 3HayeHHs KKJ.

Hacuuena ponsHa napa Bucokoro Tucky (P = 2-4 MIIa) nae MoxnuBicTh

-HarpisaTh peakuiliHy Macy no rtemmeparypu 200°C i Bume. OmHak s Takux
~BUCOKMX TUCKiB MOTPiOHE BMKOPHCTAHHS NOporoi i Iyxke BenHKoi anapatypu
anapatypH, TOMy 1i}0 NTapy BUKOPHUCTOBYIOTh LYXKe PiliKo.

2. Hazpimi piounu.

Slkwo notpibHo HarpiTM peakuiliHy Macy [0 MOpPIBHAHO HEBHCOKO]
temnepatypu 20-80°C, To MOXHAa BHKOPHCTAaTH HArpity BOIy, KA Ma€ MEHLIHIf
KoeiLieHT Tennopiznadi, Hix B napu. MoxHa CIoYaTKy y BUPOSHHUOMY TNpolleci
BHKOPHCTOBYBATH Mapy, a Aaji i Boay.

Hns nocarvenHs Bumux Temmeparyp (4o 150-300°C) BHKOPHCTOBYIOTH
BHCOKOKWIUIAYi opradiyHi TemaoHocii (BOT). Halpo3smoBCIOMKEHILIOW 3 HHX €
mudenineHa cymim (~26,5% mudenity oo i 73,5% audeninoxcuay ©,9), i
Temnepatypa. torienHs 12,3°C, kuninng — 258°C, a poswnananus — ~400°C. Ilpu
240°C nndeninpHa cymill € e B pigkoMy CTaHi, 32 BUIIKX TeMIeparyp i MOXHa
niepeBecTy B napy. OHak He peKOMEHAY€ThCA i1 IpiTh Buine 350°C.

Takox no BOT sigHocATE TpaHchOpPMATOpHE i CWIIKOHOBE Macno (ti, =
300°C), rniuepun Ta in. YTim, Bei BOT nin yac HarpiBaHHs MaloTh MoraHmii 3amax,
TOMY 06nafHaHHA Ma€ OyTU repMETHUHKM.

3. Obizpis i3 6UKOPUCMAHHAM ENEKMPULHOZO CMPYMY.

3pyuHuii METOA HarpiBaHHA, AKHIl ]a€ MOXJIHBICTh HAarpiBaTH 10 Ay’Ke BHCOKHX
(o 1200°C) TemnepaTyp. YCTaHOBKH € KOMIIAKTHUMH, JIETKO PEryTIOKTECA, MaIOTh
Bucoxuit KK (10 95%!). Inkonu crmipami omyckaioTh Ge3nocepesinso B peakuiiHy
Macy, ane HaiuacTiwe cripani po3MiuIyIOTh 330BHI COPOYKH arapary, MOKpHBAKOTh
TEIUIOI30/IALIEI0, & B COPOUKY 3aIMBAIOTH BUCOKOKHITYYi OpTaHiuHi TETUIOHOCIT.

4. Hazpime nosimps.

THKONH AIK TETIOHOCIH BHKOPHCTOBYIOTh Harpite B Kanopupepax mositps. Sk
TNPaBWIO, HOro 2aCTOCOBYIOTE A1 CYWIiHHA PEYOBHH Y CYIAPKax pi3HOTO THITY.
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Jlo TerIoHOCI1B BUCYBAIOTBCA TaKl HACTYIHI BUMOTH:

- JIOCATHEHHSA BMCOKMX TEMIEPATYP 33 HU3BKHX THCKIB;
- BHCOKa XIMiYHa CTIMKICTB;

- BiACyTHiCTb KOpO3iliHOI Mii;

- BUCOKHH Koe(illieHT Telnosinnayi;

- BeJMKa TEeIUIOTa BHNApOBYBaHHS;

- HH3bKa TeMIepaTypa TOTUIEHHS,

- BOrHe- i BuOyxobesrnexka;

- BIICYTHICTH TOKCHYHMX BJIACTHBOCTEM;

- JELIeBM3HA i NOCTYIHICTb.

Haiipo3moBCIoKeH Il X0J010areHTH:

1. SIkio NOTpi6HO OXONOAMTH JI0 KiMHATHOI TemnepaTtypu (17-18°C), To moxHa
BUKOPHCTOBYBATH 3BUMUaiiHy BOAY 3 CHCTEMH BOjIOMOCTadaHHs. Henonikom € Te, wio
BOIA MiCTUTB 6araTo coneii i rasie Ta Moxke BUK/IHKATH KOPO3ilo.

2. Slxmo mOTPiGHO OXONOANTH IO LIE HHXKYMX TEMNEPATYp, BUKOPUCTOBYIOThH
pony (po3scin) — 20% posunH NaCl a6o CaCl, y soai. Lli posunHH MarOTh
Temnepatypy 3amepsaHHs -15°C + 20°C. Ix nonepenHso oOXONOMKYIOTH B
XONOMM/IBbHIM MallMHi i NOAAITE B COPOUKY PeakTopa Il OXONOMKEHHS peakuifHol
maci 100 —8°C + ~12°C. Po3unnm coneil BUKIIMKAIOTh CHIBHY KOPO3ito!

3. IHKONMM BHMKOPUCTOBYIOTH PINKHH amiak, SKMH BHNApoBYeThCA i 3abmpac
BEJTHKY KUTBKICTh TeI1a, BAKOPHCTOBYETECA B XOJIOXH/IbHHUX MalllMHAX.

4. ko noTpiGHO OXOJOAWTH CyMill OO MyXe HHU3BKUX TeMrepatyp, TO
BHKOPHCTOBYIOTh DilKWii 30T, SKWH OTPHMYIOTh TNpH pekt(ikauii piakoro
3aMOPOXKEHOrO MOBITPS (TIPH OAEPIKAHHI YHCTOrO KHCHIO), a00 CYXy BYIICKHCIOTY
(cTHCHYTHIt Byrnekucimii ra3 — Ginuii mopowoxk); ix 36epiraioTs B A0apax (CTaneBux
TepMocax). B mioapu 3 BYMIEKHCIOTOK 3aIHBAlOTh CHMPT a0 aueToH, sKi
posunnsors CO,; BUNAPOBYIOTECA i 0XONOKY0TECH A0 —30°C +~ —40°C.

5. JlekoNH BUKOPHUCTOBYIOTH TIPOCTO 3BHYANHMI il (4acTo B CyMilli 3 Cifio).
Horo 3aBaHTaxyIoTh 6€3Mocepennto B peakuiiiHy Macy (peakTop), KOJH BMICT Ta
KOHLEHTpAllis BOAM He Mac 3Ha4yeHHs i BoJa He BCTymaec B XiMiuHY B3aeMmofiio
(Hanpuknam: mpH Aia3oTyBaHHi ab0 a30CHONYYEHHi, KONH HAsBHICTE BOAM B
peaxuiiHiil cyMilwi JOMyCKaeThes).

BunapioBaHHs Ta o61axHaHHS
Bunapiogannam Ha3MBAETBCA NPOLEC KOHLECHTPYBAHHA PO3YHHIB TBEPAUX
HENETKHX PEYOBMH HUTAXOM BHIYYEHHS JETKOTO PO3YMHHHMKA Mil Yac KumMiHHA. 3a
ZIONOMOTOIO BUMIAPIOBAHHSA OEPHKYIOTH i [IepeHacHYeH] PO3YHHH, B AKHX IiCAsS LBOTO
TPOBOIATL KPUCTANI3aLi0, HANPHKIAA, PO3YMHH CaxXapo3H, QPYKTO3H, MOJIOHHOIO

LYKpY Ta iH.
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BunaproBaHH  IIMPOKO  3aCTOCOBYIOTb B  OpraHIYHOMY  CHHTe3i, Yy
(apMaLeBTHYHOMY, DIOTEXHONOTIYHOMY Ta iHIIMX BUPOGHMUTBAX /1A KOHUEHTPY-
BaHHA PO3YMHIB, LYKPOBHX Ta BiTaMiHHHX CHPOIIB, IUIOJOBHX i OBOYEBMX COKIB,
MOJIOKa, BEPUIKIB Ta iH.

Y mnpoueci BMNApIOBaHHA piIKHH JIETKUH PO3YWHHUK BUNAPOBYETHCA i3
PO3YHMHY, BHACIIIOK 4OTO KOHLEHTpALlis CyXHX PEYOBHH y HbOMY Oe3MepepBHO
36inbutyeThes. TlepeTBopeHHs pinuHM B napononiGHuii cTad BinbyBacThes 3a 6yIb-
fxoi TeMnepatypH. OHaK PO3pi3HAOTH ABa NPOLIECH: BUMIAPOBYBAHHS i KMITIHHA.

Bunaposeyeanna — ue nepexii pedoBHHM 3 piakoro aGo TBEpAOro CTaHy B
ra3onoAiOHHUH WIAXOM MiABENEeHHS 10 Hel TerIOTH.

[lpuunHoio BHUNApOBYBAHHA 3 BINLHOI NMOBEPXHI PIIMHM € TEILIOBMH pyX Ii
mosiekyn. ITicna HarpisaHHs pilMHU 0O BiMOBIZHOT TEMIIEPATYPH B Hiil 3'ABAAIOTHCA
MOJICKYJIH, W0 MAKOTh HAJJIMILIKOBY €HEpriclo, fka HO3BOJIE iM MOAOJNATH CHIIH
3YelyieHHs | MiTH B JOBKUUIA. [lpoTe He BCi Wi MoNeKkynd 3alHILAIOTECH B
HaBKOJIMIIHBOMY CEPEIOBHMIII: TCAA 3IiTKHEHHR 3 MOJEKYNaMH ra3ly iX uyacTHHA
TIOBEPTAETBCA IO TIOBEPXHi BUMAPOBYBAHHSA. MONEKyJH, LI0 NOBEPTAIOTHCS, MOMKHA
PO3ALTHTH Ha ABi 9aCTHHH. MOJIEKYIH 3 JOCTATHBO BUCOKOK KiHETHYHOI EHEPTI€l0,
fAKi, MepeGOpIOKOYM 3HAYHI CHIM 3YCIUICHHA I[IOBEPXHEBOrO WApY PilVHH,
MPOHHKAIOTh YCEPENHHY Ta 3ATNLIAKOTECA B Hill. IHIIA YacTHHA MOJTEKYJ — 3 MEHIIHM
3anacoM eHeprii — BigOMBa€TbCS BiAl MOBEPXHi PiNMHM i OCTATOYHO 3aNMLIAIOTLCA B
JIOBKULIT.

Kuninnam Ha3sMBAa€ThCA NpPOLEC 1EPeXoy DIAMHH, WO 3HAXOAMTBLCA IPH
TEMIIEPATYPH HacHueHHs abo Nemo neperpiTol BITHOCHO L€l TeMneparypu, B mapy
BCepemuHi ii o6'eMy 3 yTBOpeHHsAM mapoBux GymnGamok. [Ipouec napoyTBopeHHS
TNIOB'A32HUH 3 NMiABEACHHAM TEIUIOTH, HeoOXinHoi win a3oBoro nepexony piaMHH B
napy, 0 Ha3sMBACTLCS TEIUIOTOIO NapoyTBopeHHs. HeobXinHa KiNbKicTh migBeneHOT
TennoTH (B JIk) BU3HAYAETHCA PIBHAHHAM

Q=G*q

Ae G — Maca napy, Wo YTBOPIOETBCA, KI;  — MHTOMA TEILIOTa IapoyTBOPEHHS,
JUx/Kr.

Temnepatypa Kunis4oi piIMHM HENOCTiiiHa, BOHA 3MEHIUYETHCA B Mipy
BillaIleHH Bill NOBEPXHi HarpiBaHHs.

Po3pisuatoTe kumisHa B 06'eMi pigmHu (06'eMHe KHMMiHHA) i HA MOBEpPXHi
HarpiBaHHi (TIOBEPXHEBe KHINiHH#). VY miepwioMy Bumaaky Oynsbamiku mapu
3apOMXKYIOTbCA B Oyb-aKifl TouLli 06'eMy piauHK Mi Yac 3HAYHOrO il MeperpisaHus
BIIHOCHO TeMmnepatypu HacuueHHs (Tp>Tg), WO MOXIMBO afo Mpu pisKoMy
BHIOKCHHI THCKY Hal piIMHOW0, abo 3a HasBHOCTI B DiOMHI BHyTpiIHiX mkepen
TEIUIOTH. Y BUNAIKY [OBEPXHEBOTO KHITiHHA GyJIOAUIKH NAPH YTBOPATLCA TLTHKH Ha
TNOBEPXHi HarpiBalHs B OKpeMHX ii TOUKaX — LEHTpax mapoyTBOpeHHA. LleHTpamu
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MapOyTBOPEHHA € HEpiBHOCTI MOBEepXHi HarpiBaHHi (MiKpOBMAIWHHM, LIOPCTKOCTI,
TpiluKHK), OyIs6alKy rasy a6o napy i HaiApiOHiWi TBepal YacTrHKK. [lng cydacHol
TENJIOEHEPTeTUKH XapakKTepHe MOBEPXHEBE KHMITIHHA Ha CTiHKaxX Tpy0d, KaHais,
IHITIHAPHYHHMX, CHEPHUHMX Ta IHLIHX NOBEPXOHb. BCTaHOBNEHE iCHYBaHHA NBOX
OCHOBHMX BHIiB TOBEPXHEBOro KHMiHHsA: Oynsbalnkosoro i miiskosoro. Ilix wac
GynsOalIKOBOrO KWMiHHA HA [OBEPXHi HarpiBaHHA MNEPIOAMYHO YTBOPIOIOTHCA
OynbGalmky NapH, OJIs 3apO[DKEHHs SKUX pinMHa nNoBHHHA OyTH neperpitoto.
Bynsbaliky neperpitoi mapu, AOCATHYBIUM po3MipiB 2-3 MM, BiIpHMBalOTbCA Bin
CTIHKM i MOYMHAIOTL PyXaTHUCA Bropy Nill BIUIMBOM MiJHOMHOI apXiMeIoBOi CHIH,
36iMbLLIYIOYHCE B 06'€Mi B IECATKH pa3iB 3a paxyHOK iHTEHCHBHOIO BUIIApOBYBaHHS
HABKOJHIUHBOT pinuuu. O6'eM Gy/bOAIKY napy THM GiTBIIMKA, YAM BHILMIH NEperpis
piguny i yuM Ginbluuii yac crMBaHHA Gynsbauiky. BeranosneHo, wo npubIM3HO
95% mapH yTBOPIOETHCS i 4ac pyxy Oyns0alloK y TOBINI pilMBHU Ta 5% — 11ia 4ac
PO3BHTKY iX Ha noBepxHi HarpiBaunus. Komyn naposux 6ynebamiok crac ayxe 6araro,
TO BOHH MOYMHAIOTH 3/IMBATHCA MDK cO0O010, YTBOPIOIOUH HA MOBEPXHi HarpiBaHHs
mapoBy rUTiBky. Takdil BUA KMIIHHA HA3WBAIOTh MTIBKOBUM.

ICHYIOTb TP METOAH BHIAPIOBAHHS:

- nosepxneee 6unapiO6anHA, IO MPOBOANTHCA LIIAXOM HAarpiBaHHA PO3YMHY Ha
TErU1006MiHHi# TOBEPXHI 32 PaXyHOK MiJBEAEHHA TEIUIOTH A0 PO3UHHY YEPE3 CTiHKY
TeMI000MIHHOTO anapara Bij rpitouoi napH;

- aoiabamuune eunapioéawHs, WO BiAOyBacTECA  LUIAXOM  MHTTEBOTO
BUNAPOBYBAHHA INEPETpITOr0 PO3YMHY B KaMepi, A€ THCK HHXKYMH, HiK THCK
HACHUCHOI NapH;

- BUNAPIOEAHHS UIAXOM KOHMAKMHO2G 8UNAPOBYEAHHA, Tl Yac AKOro PO3uHH
HArpiBacTBCA M Yac MPAMOrO KOHTAKTy MK PO3YHHOM Ta rapA4yuM TETLIOHOCIEM
(razoMm abo pimHHOIO), SKi pyXaroThCA.

Haituacrillle BUKOPUCTOBYIOTh OBEPXHEBE BHITAPIOBAHHA.

Jina wWarpiBanHs pO3YMHIB [0 TEMIEPATYpH KHITiIHHA BHKOPHCTOBYIOTH
pi3HOMaHITHi TeMIOHOCIH, ane HalOUIbIIE 33CTOCOBYIOTE BOASHY Mapy, fKa B ULOMY
BMMAIKY HA3UBAETBCA 2pifowolo. YTBOPEHA Mild 4YaC BHMApIOBAHHS PO3YUHY Mapa
HA3MBAETECA 6MOPUHHOI0, 1 TETUIOTY MOXe GYTH BHKOPUCTAHO B TENIOOOMiHHHX
amaparax, siKi MpalooTh I1il MCHIIHM THCKOM.

[Ipouec BHNApIOBaHHA PO3UYMHHMKA 3 PO3UMHY MOXHA TPOBOAMTH K
BaKyyMOM, 32 aTMOC(HEPHHM Ta MiJABHILECHAM THCKOM.

[Tlin 4ac BHMAPIOBAHHA Ml BaKyyMOM 3HIDKYETbCA TEMIEPATypa KHIIHHA
pO3UMHY, IO Ja€ MOAIIHBICTE BUKOPHUCTATH Iis 06irpiBaHHs anapaty napy HU3bKOro
tHeky. Llel crmoci6 0co6IHBO 3aCTOCOBYEThCA ITiJ 4aC BHIAPIOBAHHA PO3YHHIB
dapMaUEeBTHYHHX TIPENapaTiB, YYTIMBUX [0 BHCOKMX Temnepatyp. Ilepesaroro
NpPOLECY BUMAPIOBAHHA IiJl BAKyyMOM € 3MEHILIEHHS BTPAT TETUIOTH B HABKOJIMILIHE
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Y NpOMHCII0BOCTI IUHPOKO BHKOPHCTOBYIOTH CIIABH Mifli, BOHH MalOTh Kpally
MEXaHi4HY MILHICTb i MiABULEHY KOPO3iiiHy CTIlKICTb.

JlatyHi — cnnaBu Mifli i3 UHHKOM ~ LUMPOKO 3aCTOCOBYIOTh [ BUTOTOBICHHS
TETUIOOOMIHHUX anapatyp. BoHM cTiliki B CepeNoBHLII YHUCTOFO KHCHIO, OIHAaK Y
PO3YMHAX KHCJIOT UIBMAKO pYHHYIOThca. He MoOXHa 3acTOCOBYBaTH naTyHi A
BUTOTOBJIEHHA aMapaTis, AeTali AKUX KOHTAK1YIOTb 3 aMmiadHMMH PO3UHHAMM,
XJIOpUAaMH 3aitiza # Mmini. MeXaHiuHi BIaCTUBOCTI NaTyHeil 3anexaTh Bif IXHBOIO
XIMIYHOro ckiany i cTpykTypH. Bilblll BUCOKMMH MEXAHIYHHMH BIACTUBOCTAMH
XapaKTEPU3YIOTHCA JIEroBaHi (cnewianeHi) nartywi. JIaTyHi, ski JeroBani amomiHieMm
4H ONIOBOM, MAKTh, 10 TOFO X, BHCOKY KOPO3ifHY CTilMKiCThb i »apOoCTiiiKicT.
CrilikicTs naTyni 10 xopos3il 38MualiHo BUILA Bix crifikocTi ynctoi mini. Ha natyns
CHJIbHO ilOTh a30THA #i COAHA KHCNOTH, Aelo ciabuie — cipuaHa kucnoTa. JlaTyHi 3i
36iNbIIEHHM BMIiCTOM LIMHKY MalOTh BUCOKY CTIHKICTb y CEpeAOBHILI CipKOBOAHIO.

YCTaTKyBaHHS, BUTOTOBJICHE 3 JIATYHi, 32 MEBHHUX YMOB IiJ1a€THCA OCOGIMBHM
BHIAM KOpo3ii (0DeCUMHKOBYBaHHA, KOpO3iliHe po3TpickyBaHHs Tomo). ToMy mma
KO>KHOTO BHMNAJIKY 3aCTOCYBAHHS JaTyHi NOTPIOHO 3a JOBIAHMKOM BU3HAYUTH YMOBH
NocTavaHHs (XiMiYHUH CKTan) # eKCIuTyaTallii.

BpoHsu — ue criaBu Mini 3 onoBoM. OnoBo 3afesnedye NiaBHLIEHY MiLHICTD i
TBEPAICTh CINABY, ajle Pi3Ko 3HIDKYE HOro racTHuHicTs. Yacto onoB’ sHucTi 6poHsH
3aMiHIOIOTh Oinbllle eKOHOMIYHIIMMH # MILHIIMMK ATIOMIHIEBUMH OOH3aMH —
CIUIaBaMH Mizi 3 amoMiniem. TIpOMMCIIORICTD BHITYCKA€ TaKOXK CrieLianbHi 6poH3y,
AKi HE MICTATL ON0BA, ane B HUX € N00aBKM aMIOMIHIK, Maprasiio, KoOabTy,
KpeMHilo i iH. Bci 6poH3n MaioTh HH3bKHH KOEiLUEHT eneKTpoOmnopy, BHCOKY
MEXaHI4Hy MILIHICTb, rapHui BUIIIAA, € XiMi1HO CTIHKHMH 10 atMocdepHOT Koposii i
PO3UHHIB KHCIIOT.

MigHo-HikeneBi CITaBH — MalOTh BUCOKHMI BMICT HIKEMIO Ta NOMIUKM iHIIHX
meTanie (Zn, Mn...). HafinowmpeHituii i3 Hux — Mensxiop (emict Ni — 20-30%)

Amominiit i loro ciLiasu

AmoMiHiH BHTiIHO BiPi3HAETBCA Bill IHIIMX KOHCTPYKUIMHHMX KONBOPOBHX
Metanis Mamolo ryctuHowo (p = 2700 Kr/M’), BHCOKOK  ILIaCTHYHICTIO,
TEIUIONPOBIAHICTIO i KOPO3ilHOIO CTIilKiCTIO B arMociepHHX yMOBaX, ajie HOraHo
Apaloe Ha po3TAr. MexaHiuHi BIACTHBOCTI alIOMiHIIO 3a/1exaTh Bin Horo XiMiuHol
4ucTOTd. HasBHICTE y TexdiuHOMY amOMiHilO 3aiza # KpeMHilo 3HMKye Horo
IUTaCTHYHICTh, ane MiABMINye MilHiCTe. MiLHICTE amOMiHiI0 HeBMCOKA, TOMY
anapatd, BHrOTOBJIEHi 3 HBOTO, HE MOXYTH NpALOBATH 32 BHCOKOrO THCKY (3a
Temnepatyps 70°C ButpuMyiots ao 0,6 MIla). 3aBasky okcHAHIH MAiBLi amoMiHiii
ayxe ctiikuit no aii kucnor (HNOs;, HsPOy) i cyxux rasie (Cl, HCI). Ogmax y
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CEPENIOBHLIC, @ TAaKOXK 30UILbLICHHS KOPUCHOI PI3HMLI TeMNEpaTtyp MK rpirouoro
Naporo Ta KUIT’I49MM PO34MHOM. Lle nae 3MOry 3MEHLINTH NMOBEPXHIO TEII000MIHY Ta
rabapHTH BCLOrO BaKyyM-BHUIIApHOTO anaparta.

llpu BunapioBanHi nia arMocdepHUM THUCKOM YTBOpEHA BTOPMHHA Mapa
3BHYaAHO HE BUKOPUCTOBYETHCS | BHKUIAETECA B aTMOChepy.

BHUnapioBasHs Npyu NiJBHIIEHOMY THCKY BHKJIMKAE [iLBUIIEHHS TEMIIEPATypH
KMIIHHSA PO3YHHY | 1a€ MOMUTHBICTb BUKOPHCTaHHS BTOPHHHOT NapH SK TENJIOHOCIA B
iHIIKMX TeN00OMIHHMKAX., MONUIHBICTB 3aCTOCYBAHHA LBOTO CMOCO0Y BUMAPIOBAHHA
3QIEXKNTB Bill CTIHKOCTI KOMIIOHEHTIB PO3YHHY, IO BUNIAPIOETHCS.

[Ipouec BunaproBaHHs MOXHA 3iHCHIOBATH B OJHOMY anaparti (OAHOKOpIycCHa
YCTaHOBKa) abo B psAfi MOCNIZOBHO 3'€IHAHHX BHIIAPHMX anapatip (6araTtokopnycHa
ycTaHoBka). B opHOkopmycHifi BHNapHiii ycTaHOBUI TemnoTa rpirouoi napu
BUKOPMCTOBYETECA OJHOPA30BO, @ TEIUIOTa BTOPHHHOT Mapn 3BHYalHO He
BUKOPHCTOBYEThCS. Y 0GaratokopnycHili BMnapHili ycTaHOBLI BTOPUHHA Mapa, fka
BUXOANTE 3 OyNb-KOro NONEPeNHLOTO KOPITYCa, € rPilo4oro Napoio AIs HACTYIIHOTO,
B AKOMY PO3YHMH KMIIHTG 3a Oinbii HU3bKOro THCKY. Lleit MeToa nposeneHHs npouecy
3afe3nedyye 3HAUHY €KOHOMIIO TEIUIOTH | TOMY Mac IIMPOKE PO3MOBCIOMKEHHS Y
MPOMHUCNIOBOCTL. 3a METOAOM BEIEHHA NpPOUECY pO3PI3HAIOTH NEpioaMYHE Ta
OesnepepeHE  BUNApPIOBAaHHA. AmNapaTH |  yCTAHOBKM  mepiomMyHoi  mii
BHKOPHCTOBYIOTECS Y BUPOOHHLITBAX Manoro Maciutaly, KOJIM eKOHOMis TEMIOTH He
Ma€ BEJIMKOTO 3HAYEHHs, ab0 U1 BUNAPIOBAaHHS PO3YMHIB 1O BUCOKHX 3aJIMIIKOBHX
KOHUEHTpALiH.

Bunapui anapamu npu3HadeHi LI NPOBENEHHs NPOLECIB BHMAPIOBAHHA. 1X
KnacHiKyloTh 33 IIEBHMMH O3HAaKaMM: MNPHUPOJACIO TEIIOHOCITB abo MeTomoM
00irpiBalHs; po3TAIIyBaHHAM i BUJOM NOBEPXHi TEMIOOGMiHY (KOMIOHYBaHHAM Ta
KOHCTPYKUIEIO TNOBEPXHi HArpiBaHHA); pO3TAIlyBaHHAM poGOYMX CepeOBHIL;
PEKMMOM i KPAaTHICTIO LMPKY Ui po3uuHy Ta iH.

Haii6inbme 3acTOCOBYIOTBCS BUNIAPH] anapaTH 3 NapoBMM 06irpiBaHHAM, TOMY
IO BOASHA Napa XapaKTEePH3YETBCA BHCOKOK TEIUIOTOK KOHJEHCAlii, BHCOKHM
koedillicHToM  TeruoBimmaui  NpH  KOHAEHCALT; napose  oOirpiBaHHA
XapaKTePU3YETHCS THYUKICTIO peryJiOBaHH .

3a poaMilileHHSM TIOBEpXHi TEIUIOOOMiHy amapatd MOXyTh GyTH Bep-
THKQIbHUMH, TOPM3OHTAILHUMH Ta HOXHIHMH. TToBepxHs TeniooOMiHy moxe 6yTu
KOHCTPYKTHBHO 0OopMIICHa Y BUTIAA] Iy4Ka TpyO, 3MIIOBHKA, KifBLIEBUX eJIeMEHTIB
abo y BUrIA4i napoBoi 0GOIOHKH.

3a pexHMOM pyXy KHIUIAYO! PiAHHH BUnapHi anapaTh GyBaloTh 3 BiJIGHOIO,
NPHPOJHOIO, TPUMYCOBOIO LMPKYIANIEI0 i IUIBKOBI. 3a KpaTHICTHO UMPKyAAUii
PO3pi3HAIOTL BUNAPHI amapaTH 3 ONHOKPATHOK i GaraTOKpaTHOK LHPKYIALIED
KHILIA40T0 PO3YHHY.

255




image257.png
IcHye Benuka Pi3HOMAHITHICTb KOHCTPYKLUi# BMMapHuX anapatie. HuHi €
TeHIEHLs JO 3MEHIUEHHS KilbKOCTI THITIB i KOHCTPYKTHBHHX Pi3HOBHIIB anapatis 3a
paxyHOk yHibikauii By3,1ie Ta aetaneii. Po3rasHeMo neski 3 HuX.

Ins BUMApioBaHHA  B'A3KMX  NPOAYKTIB  Ta
MPOAYKTIB, IO KPHCTATI3YIOTHCA B MAJOTOHHAKHHX
BUPOGHULITBAX, 33CTOCOBYIOTH ODOJIOHKOBI BMNApHi ama-
paTi nepioanynol il 3 BiTbHOK UMPKYIALICIO i NapOBUM

Bropitina napa

obirpieom (puc. 9.3.1). MajOKOHLIEHTPOBAHHUI PO3UKH
NOJAcThCA B anapar /, e BHACTHiaok obirpiBaHHs BHHHKAE
BilbHA HMpKyJAUiA. [linirpiBaHHA BEAETHCA MApOK0, sfKa
HAJXOAWTh B OGONOHKY 2, OO TEMMepaTypH KHMIiHHA.
[licna BumapioBaHHA 10 HeoOXimHOI KOHUEHTpauii BH- Konuentposanni
napemfﬁ PO34MH BHBOJMTHCA 3 amapaTa 4epe3 HHXHii , o3 I?MB;:‘napHuﬁ anapam
CIYCK i anapaT 3HOBY HAaNOBHIOETECA HEKOHIEHTPOBAHHM
PO3YHHOM.

Jns 6e3nepepBHUX MPOLECIB BUKOPUCTOBYIOT POTOPHO-IUTIBKOBI BUNApHi
amapatu (puc. 9.3.2), sKi BCe uacTille 3aCTOCOBYIOTbCA Ui BHUIIAPOBYBAaHHS

3 naposor 06010HKOW

BHCOKOB'S3KMX i MNacTOMOXiOHMX  TepMoiabinbHUX
pos3udHiB. BcepenuHi rpiouoi xamepu 3, Aka OTouYeHa
HarpiBaJlbHOIO TapoBOI0 00O0JIOHKOI 4, € potop 5 3
faomatsMH 6. PoTop MNpPUBOAMTECA B OOEpTaHHA 3
yacrororo 1-3 ¢'. Hanxomsuu B anapar, pO34MH
pO3GPH3KYETHCA AWCKOM 2, WO OOEpTacThes pasoM 3
BAJIOM pOTOpA, Ha CTIHKH KOPIyCY amapary i CTikae y

BUIVIAl TOHKOT MUTIBKM A Ai€lo CHM TAxkiHHA. Tlin wac
CTiKaHHA PO3YHH KOHLEHTPYETHCA BHACJTIZIOK
BUIMAPOBYBAaHHA PO3YMHHUKA. BTOpHUHHA Mapa BUXOAHTS 3
Peic. 9.3.2. Potopo- anmapara 4epes cemapatop /. Y Mipy BHUIaplOBaHHA
IUIiBKOBHMI BHNApHH anapar PO3YMHHMKA Ha  CTIHII  KOpPHYCy  YTBOPIOETBCA
nacTononiGHuil abo HaBiTh CyXMil 3IHIIOK PO3YHHEHOI

PEYOBHMHH, WIO 3HIMAETLCA 3 TMOBEPXHi, AKka obirpiBacThes nonatamu 6. [IpoMikok

MDK JIONATTIO i CTiHKOIO anapata ctaHoBuThb 0,4-1,5 MM. Yac nepeGyBanHs pinuHu B
anapaTi (3WIexHO Bil NPOAYKTHBHOCTI, (i3HYHHX BJIACTUBOCTEH PO3UHHY, HACTOTH
obepraHHs poTOpa TOIO) cTaHOBUTL 10-30 ¢, IO € rOOBHOIO NEPEBArolo anapara.

AnapaTH MalTh IOy pobouoi moepxui a0 40 M’ i peKOMEHIYIOThCS s
NPOBEJIEHHA MPOLECIB BUMAPOBYBAHHA INWUPOKOT HOMEHKIIATYPH (apMaueBTHYHHX
MPOAYKTIB.
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Pozmin 10. MACOOBMIHHI TPOUHECH TA AIIAPATH

ITpouecu macoob6Miny

MacooOMiHHI — Lie npouecH nepexony OaHiei abo AEKINEKOX Pe4OBHH 3 OJHI€T
bazu B iHUIY uepe3 MexXy iX pO3AiNy B HaMpAMKY [OCATHEHHS CHCTEMOIO
PIBHOB2)XHOTO CTaHy, BilMOBiIHO amapaTH [UIf TPOBEAEHHS LMX TPOLECIB
HA3UBAOTb MACOOOMIHHUMU.

Po3pi3HAIOTE ABa BapiaHTH MacOOOMiHY: OOHOCTOPOHHIH i ABOCTOpPOHHIH. Y
MepiioMy BapiaHTi MPoOLeC 3aBepIIYETBCA MEPEXONOM pPEHOBHHH 3 OnHiel ¢asu B
iHIY, a B IPYTOMY — 3yCTPIYHHM MEPEXOJOM PEYOBHH i3 OAHIET Pa3H B MPOTHUIIEKHY.

BianopigHo no OinblIOCTI TEXHONOTiYHMX CXEM, CHPOBHHA HAJIXOOMTH Y
peakTop, [e JIHille YaCTKOBO MEPETBOPIOETHCA B MPOAYKTH peakuii. OpepkaHa B
peakTOpi CyMill TNpOAYKTiB peakuii i CUpPOBMHH, sKa He mpopearysania,
HAMpaBJIAETLCA B MacOOOMiHHY pO3AUTIOBANbHY anaparypy, y skiil NpoBOAHTbCH
BiJUIJIEHHA TIPOIYKTIB peakuil Bif HempopearoBaHoi cHpoBHHHU. CHpOBHHA, fKa He
npopearyBaina, INOBEPTAETbCI B PEaKTOp, a NPOOYKTH peakuii HaaXoAsTh Ha
noaasiblry nepepobky. Takoxk Moxe BinOYBaTHCE i BiIIiIEHHS OCHOBHOTO MPOXYKTY
Bill CyMiXKHUX (HEOCHOBHHX) MPOIYKTIB peaKilii.

TakuM 4YHHOM, Yy PpO3AUTIOBAJILHOMY amapaTi MOXYTb TPOBOIOMUTHCA
pi3HOMaHITHiI NpoLecH, OCHOBHUMH i HaHBXJIMBIIIMMH 3 AKHX € abcopOuis, pek-
TH(}IKaLiA, eKCTPaKLisf, KpUCTaTi3alis, ancopbuis, CyIiHHS, NEperoHKa, pO34MHEHHA
Ta iHWi. HaBegeMo CTHCITY XapaKTePHCTHKY JIeSKUX 3 HUX.

Abcopbyia — npouec BHOIPKOBOrO MOMNMHAHHA KOMIIOHEHTIB Ta30BOl
(mapoBoi) cymiilli pigKMM NornHHaveM - abcopOeHTOM, TOOTO Mae Micue mepexin
PEYOBUHH 3 ra3oBoi (abo mapoBoi) a3y B piaky.

Aocopbyis — npouec BUGIPKOBOTO MOTTIHHAHHA KOMITOHEHTIB ra30Boi, NapoBOi
a6o piakoi cymili TBEpAUM NOIIHHAYEM - aICOPOEHTOM.

IMpouecu abcopbuii Ta amcopbuii 4acTo 06'¢NHYIOTH 3aralbHOK Ha3BOIO -
npouecy copbuii. B cBOW uepry, 3BOPOTHHI NpolieC BUIIMCHHA rasy 3 pPiIHHH YU
TBEPJIOrO Tijla HA3UBAETLCA Oecopbyicro.

Excmpazysanns — npoliec BUOipKOBOTO N00yBaHHA PEYOBUHHM 3 PiIKOT CyMillH
abo TBepIOro Tina piAMHOK — EKCTPAreHTOM; NMPH LBOMY PevYOBHHA 3 pimkoi abo
TBepHol Ga3n NepexomuTh y Piaky.

Ilepecowka — mpouec po3diNeHHs piAKuX (Ta30BUX, MApOBHX) CymiLuei
LUIAXOM BUNIAPOBYBaHHs (KOHIEHCAWUil) YaCTHHHM BUXiIHOT piAkoi (ra3oBoi, mapoBoi)
cymimi. IleperoHka peanizyeTscs 3a HafsBHOCTI mapoBoi (ra3oroi) i piakoi ¢az y
CHCTEM.

Pexmugpixayis — npouec po3AiNECHHS PIIKMX CyMimeif Ha OKpeMi KOMIIOHEHTH
abo cymiwi (¢paxuii) uuAxoM B3aeMomii mMoToKy mapu i piauHM. ITim 4ac
pekTHdikalii 3aBkan icHye nBi ¢pazn — pinka i mapopa.
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Kpucmanizayia — BuAineHHs Teepaol ¢asum y BUIIAAI KpUCTATiB 3 me-
peHacH4YeHHUX PO3YHHIB.

Posuunenna — nepexin Teepnoi dasu B piaky (pO3YMHHHK).

Cywinns — BUITyYEHHs BOJIOTH 3 TBEpJMX, INTACTHYHHX | PiAKUX Marepianis
uuiaxoM ii BUNApoBYBaHHSA; MPHM LbOMY BOJIOra. MEPEXOIUTb 3 Martepiany, AKWi
BUCYUIYEThCH, y MapoBy abo rasony ¢azy.

Jlns BCiX nepepaxoBaHHX NPOLECIB 3araibHUM € TMEepexii peYOBHUHU 3 OJHI€l
¢da3u B iHIy B HampsMKy [JOCATHEHHs piBHOBaru, abo Maconepenada. [lepexin
PEUYOBUHHU 3 OJHi€l da3y B iHLIY MOB'A3aHHI i3 sBHIIEM KOHBEKTMBHOTO MEPEHOCY i
MOJEeKYJIspHOT AHQY3il, TOMY - fiepepaxoBaHi BHIE MPOLECH OAEPHKAIH Ha3BY
MacooOMiHHUX, a0 Audy3iAHHX, IpoLEeciB.

3a éudom ¢haz MacoobMiH knacudiKyeTbCsa Ha MPOLIECH B CHCTEMI:

- ra3(mapa) - pinuna: aGcopOuis, pextudikauis;

- ra3(mapa) - TBepAe TiNo: CyliHHA, aacopbuis rasis;

- pigMHa - TBeplIe TINO: EKCTparyBaHHA 3 TBEPOMX T, KpUCTaNi3auif,
PO3YHHEHHS;

- pigWHa - piAvMHA: PiIMHHA EKCTPaKHis.
3a cnocobom koumaxmy Mix (azaMu MPOLECH MOXKYTh 30iHCHIOBATHCH:

- OesmnocepeqHiM KOHTaKTOM da3; ‘

- KOHTaKTOM Yepe3 HaMiBIIPOHHKHI MeMOpaHH;

- 06e3 Mexi posainy das.

3a cnocobom 63aemo0ii ¢haz po3pizHAITE MacooOMiH TNpAMOTeYilHUI,
ApoTHTEHiHH Ta 3MiIaHHi.

3a cmpykmypoiro pobo4ozo yukny PO3PI3HAIOTL MacOOOMIHHI  MpOUECH
nepioaAuyHi Ta 6e3nepepsHi.

Ipouecu MOXyTb OyTH TakOXK CTaliOHApHMUMH 1 HecrtauioHapHUMHU. Sk
TIPaBUNIO BCi NEPiOAMYHI NPOLECH € HeCTAlliOHAPHHMH.

Abcopbuyia ma anapamypa

Ab6copbyicio Ha3uBacThCAd MacOOOMIHHMIA IPOLIEC MOTNUHAHHA rasy (nmapu) 4u
BHOIPKOBOrO MNOIJIMHAHHA OKPEeMHX KOMIIOHEHTiB 3 razopoi (mapoBol) cymimi
piaxumu norfinHayaMi. KoMIoHeHTH razoBoi (mapoBoi) cymii, mo abcopOyloThed,
HA3UBaIOTbCA abcopbmusom, PIKHH TIOMIHHAY — abcopbeHmom, 4acTHHA a30BOI
(mapogoi) cymiwi, o He abcopOyeTheca — inepmom. SIKIO nornuHaHHA abcopOTHBa
3MiHCHIOETbCA HULIXOM [Oro po3uMHeHHA B -abcopbeHTi, TO Taku#i mpouec
HA3UBAETbCA  @pisuunoro  abcopbyicro. Komm  po3udHeHHA — abcopOTuBa
CYNPOBOMKYETHCA XIMIYHOKW peakliero Mik HUM i abcopOeHTOM, To Leil mpolec
Ha3HBAEThCd Xemocopbyiclo. . 3BOPOTHMH TIpolec BUOiNeHHs 3 abcopbeHTy
MOTTIMHYTHX ra3iB a0 OKpeMHX KOMITOHEHTIB Ha3HBACThCH decopbyicio. [1pH 11boMy
BinOyBaeTbes pereHepallis abcopOeHTy. YV mpoMHcnoBocTi Aecopbuito 3AilCHIONTD y
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TOMy BHMAfKy, AKLO MOMIMHYTA PEYOBHHA € LIHHAM MPOLYKTOM abo abCcopOeHT €
Re(iUTHUM 4K JOPOrUM MaTePiaoM, O BUKOPHUCTOBYETECA TIOBTOPHO.

Jlna mpoBeneHHs mpouecis abcopOuii 3aCTOCOBYIOTE abcopbeHTH, sKi MaloTh
BUGIpKOBY (CENEKTHBHY) 3ATHICTH MO BiIHOWIEHHIO N0 NEBHMX pEHOBHH. Tobro
BHOIpKOBa 3AATHICTH abCOPOEHTIB JO3BONSE MPOBOAHTH po3nonin HaHCKIanHiHux
razoBMX CyMilledl LIIAXOM MifGOpy TaKHX abcopbenTis, wo abcopOyrTh TUTBKH
OJIUH MEBHHI KOMITOHEHT.

AGcopbuilo IIHPOKO 3aCTOCOBYIOTH y (PapMalleBTHYHUX i 6iI0TEXHONOrIYHKUX
BHPOOHHUTBAX 1A TAKUX MPOLIECIB, AK:

- HACHYEHHS BOIM, OE3ANKOTOJIBHMX HAMOIB, [MBA i JEAKMX iHIIMX PilMH
BYIJIEKUCITHM Ta30M;

- [1s BIIOBJIFOBAHHA NApH E€THIOBOTO CIIMPTY 3 Fa3iB, MO BHIAINAOTECA nig uac
6pOiHHA B CIUPTOBOMY i BAHOPOGHOMY Ta iH. BHUPOOHULITBAX;

- 1A O[CPXKaHHA DO3UMHY CipUMCTOl KMCIOTH 3 cipyaHoro rasy, IO
BUKOPHCTOBYEThCA Tl 4ac cCymb(iTauii 1yKpoBOTo COKy i cupomy (3 METOIO
3HWKEHHs 1X KOJBOPOBOCTI), IUIOAIB i OBOYIB MpH iX 36epiranni A4 NOAANbIIOL
nepepobKH (3 METOKO KOHCEPBY BRHHS i 3anobiraHHs Bill NOTEMHIHHS);

- 1 3MEHIUCHHS BOJIOrOCTi MOBITPA B CXOBHILAX, CKJIANCBKHX NpUMilLLIEHHAX,
nabopatopHOMy OOJalmHaHHi 3 BUKOPHCTAHHAM abcopbeHTiBE — KOHLIEHTPOBAHHX
KHCJIOT;

- o1 OUYMCTKM BHPOOHHYMX TPHMilieHb Ta OXOPOHH HABKOJHIIHBOTO
TOBITPAHOTO CEPEIOBHINA pin mKiymeux rasis (HCL, HBr, NH;, H,S, OKCHIIB a30Ty
i cipku), sKki BHAINAIOTECA TNpPH NPOBEACHHI pisHoMaHITHHX (i3uKo-XiMiYHUX Ta
XiMiYHHX NIPOLIECIB;

- npotiecu aGcopOuii (MorTMHaHHS) rasonoiGHOro aMiaky BOnoko i AecopOuil
BOJIOAMIAYHOTO PO3YHMHY J€XaTb B OCHOBi POGOTH abcopOuiiHOT XONOaHABHOL
MalINHH.

®izudHa cyTHicT, npouecy abcopOuii nomirae B po3umMHeHHi rasis y piauHi,
10 3a7eXUTh Bt IpHpoy abcopbenty i abcop6THBY, NapHiabHOO TUCKY rasy, abo
OKPEMOTO KOMTIOHEHTa B ra3oBili (a0 naposiit) CyMillli, HIO PO3UHHSAETHCA, & TAKOK
BiZ TeMmepaTypH npouecy.

BianoeigHo, B CTasi piBHOBarW 3a CTATMX TEMIEPATYPH i 3araibHOTO THCKY
3aIeKHICTD MK MapiianbHuM THCKOM rasy A (abo jioro KOHLIGHTPALI€I0) 1 CKIanoM
pimkoi dasu € omHosHauHow. LA 3ANEKHICTE BHPAXacThCA 3akoHOM ['enpi:
napuianbHuil THCK p, PO3YMHEHOTO rasy € FPONOpUiAHKUM 10 HOro MOJIBHOI YaCTKH

B PO3UHMHI,

=E-x,, (10.1.1)
a60 PO3UMHHICTb ra3y (KOMMOHEHTy A, 1o MOTJIMHAETECA) B PiAMHI 33 3a1aHOI
TeMIepaTypH € TIPONOPLIAHOI0 10 HOro NapuianbHOTo THCKY Hal piauHOI0
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X\=—-p, (10.1.1a)

Re p) - MapuianbHMi THCK MOMIHHYTOrO rasy (B MM pPT.CT.), KM 3HAXOAHTHCA
B piBHOBA3i 3 PO3YHHOM Ta Ma€ KOHLIEHTPALLIO B HBOMY x, (B MOJIBHHX YacTkax);

X, - KOHUEHTpALis rasy B PO3unHi (B MOJIBHUX 4acTKax), WO € PiBHOBAKHUM 3
ra3oBoko (a3olo, B AKiH NapuiaIbHMit THCK MOTIMHYTOrO KOMIIOHEHTY JIOpiBHIOE p,;

E — KoediuieHT nponopuifHOCTI, sKMil Ha3UBAIOTH KoedilieHToM abo
KOHCTaHTO0 'eHpi (B MM. pT. CT.).

Yucnosi 3Hauenns koediuienta I'enpi 11w 3amaoro razy sanexarb Bin

NpHPOAH MOTIIMHAYA i rasy i Bin TeMmmepaTypu, ane He 3aiexkaTh BiJl 3araibHOrO
THCKY B CHCTEMI.

PiBHaHHA 3anexnocTi £ Bin TeMnepatypu 3anuIleThes:

hE=-<L.c, (10.1.2)
RT

he ¢ - Auepenuifina TemnoTa po3YMHEHHs rasy; R - raiopa crana; C -
CTalla, IO 3a1eXHTh Bill NPHPOM ras3y Ta NOrTHHAYA.
Ana ineanbHux posumHiB Ha piarpami  p - x (puc. 10.1) s3anexHicts

PIBHOB&XHUX KOHLEHTpawiif Bil THCKY 306paxacTbcs OPAMOIO, 1110 M€ HAXHJI, AKHH
nopiBHioe E — koediuienty I'enpi.

3 puc. 10.1.1 Ta piBHaHHs (10.1.2) BUAHO, WO 3 NiABHIIEHHAM TeMmeparypH (3a
IHIUMX PiBHHX YMOB) 36inbiuyeThcs 3HauenHs E i Bi/IMOBiZHO 3MEHLIYETHCA, 3rigHO
3 piBHAHHAM (la), posdMHHICTE rasy B pimuni. Skuwo Y, - MOJIbHa YacTka
BUJTyCHOTO KOMIOHEHTa A B ra3oBiif cymiun i P — 3araipHuil THCK B CHCTEMI, TO
napuiajbHUA THCK p,, 3a 3aKOHOM JlabTOHA BHPAKAIOT 3AEXHICTIO

pa=Py, (10.1.3)

[lincraBumo 3HaueHHs p, B piBHAHHA
(10.1.1) i otpumaemo

. _E ’
Vo= %o (10.1.4)
abo 3akoH I'eHpi MoxHa mpencrasuTH y
dopmi
y,=m-x, (10.1.5)

ae m=E[P - xoegiyienm posznodinenns,
abo koHcTaHTa (a30Boi piBHOBaru.

Puc. 10.1.1. Poswunmicms 2azy 6 Pigusanna (10.1.5) Bkasye, mo 3anexHicTs
Ppiouni 3a pizwux memnepamyp (t; > 1, > MK KOHLUEHTPAUiAMH MEBHOTO KOMIIOHEHTY B
13 i 6ionogiono E; > Ey> E3) ra3oiif cyMiwi i B piBHOBaX<Hii 3 Helo pimumi
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BUP@KAETHCSA MPAMOLO JTHIEK, WO MPOXOAUTH YEpe3 MOHATOK KOOPAMHAT Td Mac KyT
HAaXWJTy, TAHTEHC AKOTO JIOPIiBHIOE m .

UucnoBi 3HaueHHs m 3aNEXHTh Bil TeMnepaTypu i THCKY B cHCTeMI:
3MEHIIYHTBCA 31 30LIbIUIEHHAM THCKY i 3MeHumeHdsam Temmneparypu. OTxe,
PO3UMHHICTD Ta3y B piavHi 30iNbWYeTbCS 3 HifBHILEHHAM THCKY Ta 3MEHIUEHHAM
TeMIepaTypu. ,

Konu B piBHOBa3i 3 pIMHOI 3HAXOOHTHCH cymim rasis, 3akony [empi
NiAMOPAAKOBYETHCA KOXKEH 3 KOMIOHEHTIB CyMillli OKPEMO.

3akon [eHpi 3aCTOCOBY€ETHCA O PO3UMHIB rasiB, KPUTHUHI TEMIIEPATYPH AKHX €
BHLIMMH BiJl TEMIIEPATYPH PO3UMHY, i € MIHCHMM TUTBKH 1A imeanbHUX PO3YMHIB.
ToMmy wueil 3aKOH 3 [OCTATHBOIO TOYHICTIO MOXHA 3aCTOCOBYBATH 33 HESHATHHX
KOHLEHTpawili posunHeHoro rasy abo 3a Horo HU3bKOI pozumHHoOCTI. U mobpe
PO3YHHHHX Fa3iB 32 BEJIMKHX KOHLIEHTpauill X B PO3UMHI, PO3UMHHICTD € MEHUION,
HiX BHIUMBAE i3 3akoHy ['empi. Jlns cHCTeM, WO He MIAATAIOTH LBOMY 3aKOHY,
koediltieaT m B piBHAHHI (10.1.5) € BENMMUHMHOW 3MIHHOIO i NiHis piBHOBaru €
KPHBOIO, Ky OyIyIOTb 3rilHO 3 JOCTiAHUMY JAHHMH.

JUns OMMCY PiBHOBArH MiX rasoM i piIHHOIO pisusnns (10.1.5) 3acTOCOBYIOTH
TINGKA 33 NOMIPHHX THCKiB, HEBHCOKMX TEMIEPATyp i BimcyTHocTi XiMiuHOL
B3a€EMOii MiX ra3oM i MOrJIMHAYEM.

3a nigBumenux THckiB (Ginblie pecATKiB aTMocdep) piBHOBara MiX rasoMm i
piAMHOI He MiXMOPAAKOBYETHCHA 3AKOHY [eHpi, ToMy 1O 3MiHa 06’€My pimuHH
BHAC/TI/IOK PO3YMHEHHA B Hili rasy crae CiBpO3MIPHOIO 3i 3MiHOIO 06’€My LBOrO
rasy. 3a TAKHX YMOB KOHCTaHTy (/a30BOi piBHOBaru MOXHa BU3HAYHTH TaK:

m= E R (10.1.6)
fo
pe f, - yriTuHicTh (JETy4iCTh) MOTMMHYTOro rasy, ilo BUP@XKAETLCA B
OJMHHLAX TUCKY.
JUtst GiHApHHMX PO3YMHIB BEUUHHY fo MOXKHA 3HAHTH Tak:
A A s
ln—;zlnE—E-[I—(l—x) I (10.1.7)

ne A — crana.
AnapaTH, B AKMX 3AiHCHIOETBCA Mpouec abcopbuii HasuBawTs abcopbepamu.
Sk iHmi mpoueck Maconepenadi, abcopOuis BinOyBaeTbca Ha rpanHLi pO3JUIEHHSA

¢a3. Tomy aGcopGepy TOBMHHI MaTH PO3BMHYTY NOBEPXHIO KOHTAKTy MiX piIHHOIO
Ta rasoMm.

3a criocoGoM YTBOPEHHS TaKOi MOBEPXHi aGCOpPOEpH YMOBHO FOAINAIOTh Ha Taki

rpynu:
e NOBEPXHEBI Ta IUIiBKOBI;

e HacaaxoBi,
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¢ GapbotaxHi (Tapinuacti);
® pO3NMUIIOKOUI.

B nosepxneux Ta rutiBkoBuX abcopbepax MOBEpXHEN KoHTakTy (a3 ¢
J3EPKAN0 HEPYXOMOT abo MOBUIBHO PyXNHBOT PinHHH, a60 MOBEPXHS PiAKOT MiBKH.

MosepxHeBi abcopbepn. Lli abcopGepr BHKOPHCTOBYIOTH NS NOTHHAHHA
RoOpe po34MHHKX rasie. B Takux amapatax ra3 npoXoauTs Haj MOBEPXHEIO MOBLIBHO
pyxoMoi a6o repyxomoi pimuuu (prc. 10.1.2). Ockinsku TOBEPXHS KOHTAKTY B TAKHX
abcopGepax € He3HaYHOM, TOMY BCTAHOBIIOIOTh ACKLTBKA MOCTIIOBHO 3’€JHaHHX
anaparis, B IKHX a3 Ta PiiMHa PyXalOTkCS NPOTHTOKOM. {15 TOro, wob pizuHa cama
nepeMilyBanacs aGcopGepamu, KOXKeH HACTYITHU anapar posMillyloTh HHMXuYe Bif
nonepeaHsoro. Jiyia BiABENEHHS Temna, WO BHUAINAETHCA Mia yac abcopbuiii, B
amapatax BCTaHOBJIOKOTh 3MIHOBMKH, AKi oxonémlcy}oTLc;i BOJOK al0 iHuMM
XOJI0Z10areHTOM, ab0 3aHYPIOIOTh a6COPOEPH B EMHOCTI 3 IPOTOYHO BOIOID.

pinuHa _pimnHa

Puc. 10.1.2. osepxnesuii abcopbep

losepxHesi abGcopGepn  3acTOCOBYIOTBCS — OGMENKEHO 4epe3 iX HU3bKY
e(EeKTHBHICTE Ta BeNKi rabapurti.

NaiBkoBi aGcopbepn. Lli anmapath edekruBHimi Ta KOMMAKTHILI, HiK
noBepxHesi abcopbepn. B ruiBkoux aGcopGepax TIOBEPXHEK KOHTaKTy (a3 €
TIOBEPXHA TEKY4ol TUIIBKH pindHH. PosrnsHemo
OZIHOTO 3 MPEJICTABHUKIB MTiIBKOBHX abcopbepin —
Tpy6uacTHii.

Tpybuacmuii. abcopbep (puc. 10.1.3) 3a
KOHCTPYKII€I0 Haragye BEPTHKATEHHIA
KOXKYXOTPYOHHH  Tennoo6MiHHMK. AGcopbent
HaOXONWTh Ha - BEPXHIO TPyOHy pemrirTky,
posnoningeTscs mo  Tpybam Ta crikae Ix
BHYTPIlIHBOIO IIOBEPXHEI0 TOHKOK ILIiBKOI0. B
amaparax 3 Ginemoto Kinekictio Tpy6 s
PiBHOMipHiIOT nojaui BHKOPHCTOBYIOTh
Puc. 10.1.3. Tpy6uacmuii abeopbep crewjaneHi po3noAiibyi npuctpoi. ['a3 pyxaerbes

OXONOMKYIOUHH
areHT

piauHa
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Tpy6aMu 3HM3Y BBEPX Ha3yCTpid MiBLi piAMHY, MO CTiKae. s BLABEACHHA TerUia
abcopbuil MixTpyOHNM NPOCTOPOM LIMPKYTIHOE BOAA a00 iHIIWIA X0J000areHT.

HacaaxoBi aGcopbepn. B MPOMUCIOBOCTI  IIMPOKO ~ BHKOPHCTOBYIOTh
abcopbepu, AKi 3amOBHEHI HAcankow — TBepai Tina pisHoi gopmu. B HacankoBii
konoHi (puc. 10.1.4) Hacanka / BKIIANAETbCA HA onopHi peliTkd 2, WO MaloTh
oTBOpH ab0 IUUIMHM U8 HPOXOIKEHHA rasy abo croxy piauHu. PiguHa 3a
[OTIOMOTOK0 PO3NOAIMOBada 3 PIBHOMIPHO 3poLIye HacaJKOBi Tijla Ta CTIKa€ BHH3.
Mo BCifi BMCOTI WApy HACAAKH DIBHOMIPHOrO pPO3MOMiTY pinvHM 3a3BHYail He
JOCATAEThCS, WO TOSCHIOETHCA HAABHICTIO MPHCTIHKOBOTO edekry — Oinpuioro
IYCTHHOK YKJIanKH HacaJku B LeHTpaNbHifi YacTHHI KoNoHu Hix Gins i cTiHOK. Sk
HACiZOK — piAMHA PO3TIKAETHCH Bill LEHTPATBHOI YaCTUHM KOJIOHHM 1O nepudepii.
ToMy ANA Kpaworo 3MO4YBaHHs HaCalku B KOJIOHaX BETMKOro JiaMeTpy HacajKy
BKNANAIOTh CEKIiAMH BHCOTOW 2-3 M, Ta Ml KOXKHOK CEKLIEK, KPiM HWKHBOI,
BCTAHOBJIIOIOTH PO3NOAIUIIOBAY] piauHY 4.

piavHa

Puc. 10.1.4. Hacadkosuii abcopbep:
I - nacadka; 2 - onopra pewsimxa; 3 - po3nodinoeay piounu;
4 - nepepo3nooinioeay piounu.

B HacaaKoBi#l KOJIOHI i/iMHa CTikae efieMeHTOM HacajkH. I1ix uac nepeTikaHHs
pinuMHM 3 OJHOrO eNeMEHTa Hacalakh Ha iHIIAN TUTiBKA piomHu pyHHYeThCS i Ha
HIDKYOMY €NIEMEHTI YTBOPIOEThCS HOBa fMuliBka. IIpu UBOMY HacTMHA pinuHH
NPOXOAMTE KPi3b PO3MIllIEH] HIDK4E HIApH HACalKH y BUINIAZI CTPYMEHIB, Kpaneb
a6o 6puzok. YacTHHA NOBEPXHI HACATIKH MOXKE GyTH 3MO4EHOIO 3aCTIHHOK PiOMHOIO.

Bubip nacadox. Jins Toro mwo6 Hacaaka npaiosana edexTHBHO, BOHA MOBHHHA
3aJ0BOJILHATH TAKUM OCHOGHUM 6UMO2aM: MAaTH BEJHKY TIOBCPXHIO B OIMHHLI
06'eMy; noOpe 3MOUyBAaTHCS PiAMHOIO, IO 3POLIYE; CTBOPIOBATH HEBENUKHI
rigpaBniuHKi onip ra3oBOMy NOTOKY; PiBHOMIPHO PO3MOAINATH PiAMHY, U0 3POIIYE;
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OyTH CTIliKOI 10 XiMIYHOrO BILTMBY PifMHH i rasy, mo PYXaloThCA B KOJNOHI; MaTH
MaJty TUTOMY Bary; MaTH BUCOKY MEXaHi4Hy MilHiCTh; MaTH HEBUCOKY BAPTiCTb.

Hacanok, we uinkoM 3a10BONGHAIOTH YCIM 3a3HAYECHHM BUMOraM, He icHyEe,
TOMY MO, Hampuiian, 30UBIIEHHA MMTOMOI HOBEPXHi Hacaoku CIIPHYMHSE
30UIBLIEHH TiAPABIIIMHOTO ONOPY aNapara i 3HIKEHHS IFPAaHHYHHX HABAHTAXKEHb. Y
TIPOMKC/IOBOCT] 3aCTOCOBYIOTh Pi3HOMAHITHI 32 OPMOIO i posMipamu Hacagku (puc.
10.1.5), wo Tow M iHWOW MIpOIO 3310BOJBHAIOTE BUMOraM, IO € OCHOBHHMHU nin
Jac MPOBEIEHHA KOHKPETHOIO mnpouecy abcopOuii. Hacagku BHIoTOBMAOTL 3
Pi3HOMAHITHUX MaTepialiB (Kepamika, MOPLENAHA, CTANb, MIACTMACH i iH.) BuOGIp
AKHX JMKTY€TBCA BE/IMYMHOI0 IHMTOMOI MOBEPXHI HAcalkW, 3MOYYBAaHICTIO i
KOpO3iiiHOIO CTiliKicTiO.

Hacanky MoXIMBO 3acHnaTd HAaBaJIOM Ta BUKIAZATH peryispHo. Perynspua
Hacanka mae Garato mepesar
nepexn HEPErYJIAPHOIO,
3acumaHolo B abcopbep
HaBalOM: CTBODPIOE MeEHIUMit
riipaBNivHKi omip, AoMyckae
BENMKi  IUBHAKOCTI  rasy.
Ilpote a1 nokpawenHs

3MOYYBaHHA peryaspaux
,:k,";A:‘:"‘VA" " HacazoK HeobXigHo
1A AYAYAYAYAY, it 3aCTOCOBYBATH CKJIAfHIINI 3a
BN "VAVAVAVA i i |
x ‘vAvAuv,v | Vo KOHCTPYKUI€K 3pOuIyRaYi.

Mix qac BHOOpY

Puc. 10.1.5. Tunu nacadox: p03MipiB Hacallky  BapTo

a - kinoya Pawiza, beanaono exnadeni (nasanom); BpaxoByBaTH, mo UMM
6 - kinbya 3 nepe20poOKamMu, NPABUILHO BKIADEN; OUIBINHMU € posmipu i

6 - nacaoka I'vonoe; 2 - kinvya Mana; 0 — Hacadxa
« ~ » ,V‘ i w3 CJICMCHTA, THM BHILOK
Crpetinax”; e - ciona Bepas; xc - xopdoea Hacadxa; . .
3 - ciona “Inmannoxc” JOMyCTHMA IBMAKICTH rasy (i

BiANOBiAHO - NPOOYKTHBHICTE

abcopbepa), i HX4MH HOro ripasniunmii omip. 3aranbHa BapTicte abcopGepa 3

HACA/IKOK) 3 EJIEMEHTIB BENMKHX DO3MIpIB Gylde HIKUOI BHACJIIIOK 3MEHIIEHHS

LiaMeTpa amapaTa, HE3BAKAIOUH HA Te, WO HOFO BUCOTA TPOXH 30iNBIIMTECA

MOPIBHAHO 3 BHCOTOIO amapara, WO Ma€ HACamKy MEHLIMX po3MmipiB (BHacmifok
SHIKCHHS BEJIMUHHH UTOMOT NOBEPXHi HACAIKU H iHTEHCHBHOCTI Macorepenayi).

Hpibra Hacanka Mae nepepary Takex min yac NpoBeAeHHs npouecy abcopOuii

Mif T{ABMIIEHHM THCKOM, OCKIfIBKH B 1IbOMY pasi rinpaenignuit onip abcopbepa He

Mae iCToTHOro 3HaveHHs. Kpim Toro, mpibua Hacanka, WO Mae Ginbury nHTOMY

TNOBEPXHIO, Mae MEpeBaru Mepen BeNMKOK TOMi, KOMM [l 3MiliCHEHHs mpouecy
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IesKHX CepeJoBHILAX, HANpHKIal, Yy Jyrax, amoMiHili He Mae HaBiTb HaAMEHWOi
CTiHKOCTI IO KOpO3il.

Jenani Oinblle 3aCTOCOBYIOTh AMOMIHIEBI CIUTaBH, LIO MEpPeBEpILYIOThH
AMOMIHIl i iHIDI KOJIBOPOBiI METaNH 32 6araTeMa BJIACTUBOCTAMM, HacaMIepen, 3a
[1OKa3HHKaMy MinHocTi. HalimomupeHimui 3 HAX — culyMid — CIIaB AMOMiHIIO 3
xpemHieM (9—13%). CunyMitu 0coGIMBO critiki go xit HNO; (mapxku CHJI-1 i CUJI-
2, BmicT Si 9-13%).

AmoMiHili i HOro CIUIaBM Oye UyTIMBI OO 3MIHH TeMNepaTypH. OcobnuBo
CWIBHE 3HIDKEHHS MILHOCTI CHOCTEpPIracThCs 3a TEMIeEpaTyp BHLIC 200°C, tomy
3aCTOCOBYIOTE IX 3a TeMmeparyp Ao 150°C. HikH Meka TeMIepaTtypH, 3a sKoi
3aCTOCOBYIOTH amoMiniesi ciasu, — 190°C.

3 AMIOMIHIIO | HOT0 CIUIABIB BUTOTOBISIOTH TEMI000MIHHHKH, MiPHHKY, €MKOCTI,
anapati, Tpybonposoau. Y KOHIEHCALLIHHO-XONOAMNBHIH yCTaHOBUiI Kopo3ifiHa

CTlPlKlCTB aJIXOMlHICBHX cnnama y IBa 3 IIHUIHIM pasn BHILA, HIXK IIeFOBaHOl CTaJU
(1X18HOT).

CuiaBH HiKeJ10

Hikens mae 106pi MexaHiuHi BIACTHBOCTI i BHCOKY KOpO3ifiHy CTiliKicTb Y
6araTb0X arpecHBHHX CEpelOBHILAX 33 JOCHTh BUCOKHX TEMIIEpATyp. Hanpuxnan,
BiH CTilikMii y pO34MHaxX Jyrie Ho 400-450°C, He pyHHyeThCAd B PO3YHMHAX

KOHIIEHTPOBAHOI Cip4aHOi KHCIIOTH, ¥ cepenoBHui XJI0py, cipuncToro rasy. OnHax
HiKeJb — fOpOruil MaTepian, Tomy B arapaTo0yayBaHHi HOro BUKOPHCTOBYKOTb AyXKe
pinko. 1IMpoko 3acTOCOBYIOTH CRIIaBH Hikento, mepeparaMM AKHX € CTiHKiCTB Yy
faraTh0X arpecHBHMX CEpeNOBHMIIAX i 3AATHICTH 36epiraTd MILHICTH 32 BMCOKHX
TeMriepaTyp. [X 3aCTOCOBYIOTb Y THX BUNaJIKax, KOJIH Heobxingna Ginpuia kopo3ifiHa
cTifikicTb MaTepiaTy B IOEAHAHHI 3 HOro A0OPUMH MEXaHIYHHMH BJIACTHBOCTAMH 33
BHCOKOI TemnepaTypy. B anapato6yayBaHHi IIMPOKO 3aCTOCOBYIOTH Taki CrIaBu Hi-
Kemo, K Momnen-meranom (67—-69% Hikemo, 28% mini, 1,5-2,5% 3aniza # 1-2%
mapranio) i xacrennoi (18-20% Monibuedy i 5-22% 3aniza). HikeneMoniGaeHoBi i
XPOMOHIKE/ILMOJ1IGAEHOB] CILIABH MAlOTh BHCOKY CTilKicTE 10 KOpo3ii B comaHiH i
cipuaniit kucnotax, wo B 6araro pasis GinblIa B CTIMKOCTI HEpXKaBilouMX cTaned i
B 10 pasie — Bix cTifikocTi aTyHe#.

CBHHellb

CpHHEUp XAPAKTEPU3YETHCA HU3BKUMH TEMIIEPAaTypoOiO TUIABICHHA (327°C) i
MILIHICTIO T2 BHCOKMMHM [UIQCTHYHICTIO i TYCTHHOIO (p = 11000 KI/M'), a ToMy fK
KOHCTDYKILifiHMA MaTepian € HenpuiaTHUH. Horo 3acTocoBYIOTH Ui 3aXHCTY
TOBEpXOHb CTAIBHHX amapaTiB, L0 CTHKAIOTHCA 3 arpeCHBHUMH cepeoBHLIAMH
(cmabki BOAHI PO3UMHHM KUCIIOT, CIPKOBOIHIO, conei), y XonofwibHHKax po6oUoro
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abcopbuii HeoOXinHA BeNMKa KiNbKICTh ONWHHMLL TEPEHECEHHA a00 TEOpETUYHHUX
CTYyTeHiB 3MiHH KOHLEHTpaliH.

OCHOBHHMY nepeeazamil HaCaJKOBUX KOJOH € MPOCTOTa KOHCTPYKUIT i HU3bKHH
rigpaBniuuuii onip. Heoonixu: TPy AHOLLI BIIBONEHHS TEMJIOTH, NIOraHa 3MOUYBaHICTh
HACAIKM 3@ HU3BLKMX TyCTMH 3pOIUEHHA. BiaBeneHHs Temma 3 UMX anapaTiB i
[OKpAIEHHs 3MOUYBAHOCTi  [OCATacThCA peumpkynsuicto  abcopGenty, 10
YCKITAHIOE | 310POXKYy€ abcopOLiiiHy yCTaHOBKY.

Bap6otaxui (Tapinuacri) aGcopGeph. Tapinuacti abcopbepu ue 3a3gHyai
BEpTUKATBHI KOJIOHH, B CEPEIMHi AKHX Ha MEBHiM BizcTaHi OJHA Bill OAHOT PO3MilLIEH]
FOPH3OHTANBHI MEPEropoaKu — Tapinku. 3a JOMOMOrow TapisioK 3AiMCHIOETHCA
HanpsMiIeHHH pyx a3 Ta GaraTopasosa B3a€MOLid pinuHH Ta rasy.

3a crocoBoM 37MBaHHA DiIMHH 3 Tapiiok GapGoTaxHi abcopbepn MOXHA
MOJIIHTH HA KONOHM 1) 3 TapifikamM 3i 3NMBHHMH NPUCTPOAMHU, 2) Tapinku 6e3
37IMBHHX TIPUCTPOIB.

Tapinuacmi KonoHu 3i 31USHUMH  RDUCMPOAMIL B Takux KOJOHax
fMepenuBaHHA piIMHM 3 TapilkKu Ha Tapiiky 3AiHCHIOETBCS 32 JIOTIOMOTOKO
CTIeliafibHAX NPHCTPOTB — HANpPHKIAl, 3MBHHX TPYOOK. Huxni kiHi TpyOoK
3aHypeHi B CTaKaH, SKHH 3HAXOJUTHCA Ha HIKHIX TapinKax i yTBOpPIOIOTh FiapaBni4Hi
3aTBOPH, L0 BUKJIIOYAIOTH MOMKJIMBICTH MPOXOIKEHHA ra3sy uepes 3IMBHHUM TIPUCTPiH.
B TakMX THMax KOJIOH 3aCTOCOBYIOTHCS CHTYACTi, KOBMAYKOBi, K1amaHHi, Ganactsi,
IUTACTHHYACT] TAPiJIKH.

[puHunn po6OTH KOJIOH Takoro THIY Ha npuxiani abcopbepa 3 CUTHATHMHU
Tapinkamu noka3aHo Ha puc. 10.1.6.

PiopHa HaAXoOWTb HA BEPXHIO Tapinky /,
aMBacThCA 3 TApUIKM Ha Tapilky uepes
nepeNuBHMA npHCTpii 2 i BUAAIAETECA 3
HIDKHBOT YaCTHHH KOJIOHHM. ['a3 HagxonuTh B
HIKHIO  YaCTHHY  afmapatry,  IPOXOAHMTB
HOCHIZOBHO Kpi3h OTBOPH 200 KOBMAYKH KOXKHOT
tapinks. Tlpu upOMy ra3 po3noALAETBCA Y
purAni  Gyas6allok 4YM CTPyMeHiB B api
pinuuM Ha Tapinui, yTBOPIOIOHYM Ha Hift wap
miHM, M0 € OCHOBOX MacooOMiHy Ta
TeriooOMiHy Ha Tapinui. Binibpanuii ras
BUAAIAETHCA 3BEPXY KONOHH.

TNepennBHi TPyOKH pO3MillleHO Ha Taplikax
tak, OO pigMHa Ha CycimHiX TapiiKax
NPOXOJMNA Y MPOTHIEKHUX HATIPAMKaX. 3ITHBHI

Puc. 10.1.6. Tapiruacma xonowa i3
NUGHUMU MEXAHIIMAMU.
1 — mapinka; 2 — 3nugHi Mexaniamu
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NPUCTPOl 3a3BM4ail BUKOHYIOTB y BMIVISNI CErMeHTiB, fIKi BUpi3aHi B Tapiaui 3
OOMENKEHUM TTOPOTOM — MEPETHUBOM.

Kononu iz cimuacmumu mapizcamu. Konona i3 cityacTumu TapinkaMu (puc.
10.1.7) ue sepTuxansHuil LWTiHAPHIHMI KOpIyC / 3 TOPU3OHTAILHUMH Tapinkamu 2,
Y AKMX PiBHOMIpHO Mo BCiif MOBepxHi MpocBepaneHo BEJIMKY KUIBKICTb OTBODIB
miameTpoM 1-5 MM. JINA 3MMBAaHHA DiAMHM i peryioBaHHs if piBHA Ha Tapinui
NpU3HAYCHI NepenUBHI TPYOKH 3, HIKHI KiHII SKHX € 3aHYPEHHMHU B cTakauH 4. ["a3
TNIPOXONHTE KPi3kb OTBOPH TapiNkH i posnominserscsa B pimuHi Y BUTJAAI ApiGHUX
CTpyMeHiB i 6ysp6atox.

CHTyacTi KOMOHM  BiApI3HAIOTBECA - MPOCTOTOM TIPUCTPOIO i  BHUCOKOKO
edexTupHicTio. OCHOBHMIT iXHill Hedosix monArae: B TOMY, LIO BOHM 33JOBiNBHO
MpalioloTh  TUILKM B OOMEXKEHOMY JianasoHi HABAHTAKEHb. 33 HH3LKUX
HAaBAHTAXKCHHDb, KONM WIBUIKICTb rasy HHU3bKa, PiAMHA NpPOTiKac Kpisb OTBOpH i
po6OTa KOJNOHH MOPYIIYEThCS. 33 BENMKMX HABAHTAXKEHHD rifipaBniunuit onip
TAPi/IKKU CHJIBHO 3POCTAE, IPHYOMY CTIOCTEPIFAEThC 3HAYHE BUHECEHHS piavHHU (x0ua
HA CHTYATHX TapikaX BUHECEHHS € MEHIIMM, HI)K Ha KOBMAYKOBHX Taputkax). [Hmui
HEJIOMIK CHTHaTX KOJIOH MONArac B TOMY, ILO OTBOPM B TapiiKax JIETKo
3a6UBaOTHCA.

Kononu 3 koenauxosumu mapinkamu. Y KOBNAYKOBHX Tapinkax ras 6ap6orye
Kpi3b piOMHY 3 Apopi3iB KOBMAukiB, AKi Maec KoxHA Tapinka. Y npopizax ras
npoduthcs Ha ApiGHi CTpyMeHi, ski micna BHxomy 3 npopisy Maiike Binpasy
MiAHIMAKOTLCSA BrOpY i, IPOXOIAuM Hepes Wap PiaHHH Ha Tapinli, 3TMBAIOTECA OAHH 3
JpYTHM.

Puc. 10.1.7. Konona is cumuacmumu mapinkamu:
a - cxema npucmporo koaouu; 6 - cxema pobomu mapinxu;
1 - xopnyc; 2 - mapinka; 3 ~ nepenuena mpyba; 4 - cmaxan

Konoxn 3 kosnaukosumu Tapinkamu (puc. 10.1.8) mictats Tapiiku [ 3
narpy6kaMu 2, sKi 3aKpHTi 3BepXy KoBmaukamu 3. Hikwi Kpal KOBIIAuKiB MawTh
3y6ui abo fipopi3u y BHIMANI By3bKMX BEPTHKAIBHMX WIMH. Piznua nepeTikae 3
TapifiKM Ha TapinKy NepenHBHUMU Tpy6amu 4. Pisens piauuu Ha Tapinui Bixnosinae
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BHCOTI, Ha AKY BEPXHi KiHLi MepelMBHUX TPYO BHCTYNawoThb Hal Tapisnkor. 11100
piguna nepetikana TilbKH NEPETMBHUMH Tpy6amu, a He yepe3 naTpyOkHu 2, BepXHi
KiHWi nmaTpyOKiB NOBMHHI GyTH BMUIMMH BiX PiBHA piaund. HikHi Kpai KOBMaukie
3aHypeHi B pilluHy TaK, Wob piBeHs piauHK OyB BULUM BiJ BEpUIMHM MPOPI3iB.

Puc. 10.1.8. Konona 3 Konaukoeumy mapinkamu.
I - mapinxa; 2 - nampybxu; 3-xoenauxu; 4 - nepesusHi mpybu

a3 npoxoauTs matpyGkamu 2 B MPOCTip Nif KoBMaykaMH i, BUXOAAYM 4epe3
OTBOPH Mix 3yOLAMH a0 Yepe3 Npopi3k B KOBNAUKAX, 6apb0oTye Kpi3b WAp PiIHHHU.

11106 ra3 He momazas y MepenHBHi TPYOH i He MEpEUIKOKAB y Takuii cnocid
HOpMalbHOMY TIEPETIKaHHIO PiIMHM 3 TapiIKM Ha TapisiKy, HYKHi KiHHI nepeMBHUX
Tpy6 € ONyWEHMMH HWK4e Bil piBHS DiIMHH. 3aBAskH LBOMY CTBOPIOETHCA
rigpo3arBop, uio 3anobirae NPOXOKEHHIO rasy Kpi3b IepesMBHi TpyOu.

JIns CTBOPEHHS BENMKOI MOBEPXHi KOHTakTy (a3 Ha Tapiikax 3a3BHYai
BCTAHOBMIOKOTH 3HAYHY KiJbKiCTh KOBMAWKiB, PO3MIIUEHMX Ha HEBENUKIN BiACTaHI
OJIMH BiJl IPYroro.

KoBMaukoBi Tapisku cTabinbHO NPALOIOTh Y Pasi 3HAYHOL 3MIHM HaBAHTAXEHb
3a razoM i piguHowo. Jlo ix HemomikiB Hanexarh CKJIAJHICTh KOHCTPYKIii, BHCOKa
BapTiCTh, HA3bKI FPAHHUII HABAHTAKEHHA 32 rasoM, BiIHOCHO BHCOKMI riapaBnidHHI
onip, CKJIAAHICTh OYMILEHHS.

Konowu 3 kiananHumu ma 6anacmuumu mapinkamu. Takuié THI Tapiiok
MOLIMPEHO 3aCTOCOBYETHCA JUIA POGOTH B yMOBaX 3HaYHO 3MIHM [IBUAKOCTEN rasy.

Po3rasHeMO NPHHUMN Jii kiananwux mapinok (puc. 10.1.9, g, 6). Knanan /
BUIBHO JIOKHTH Ha OTBOpi B Tapiiui. I3 3MiHOK BHTpaTH rasy BiH CBOEIO Barow
ABTOMATHYHO PeryJlioe BEMYHMHY ILIOM 3a30pa MK KJIanaHOM i ITOWMHOI0 TapillkH
wis npoxomxenHs rasy. Tak knanad / minTpuMye cramy WBHAKICTh rasy mif 4ac
#ioro puTikaHHA B 6ap6oTaxHuii wap. [Tpy HpoOMy i3 30iNbIICHHAM IIBMIOKOCTI rasy B
KOJIOHI TiAipaBIiunuii ONip K/IaNaHHOT Tapiiky 36LBIIYETECA HE3HAYHO.

ITnacTuuuaTi Knanauu (puc. 10.1.9, 6) NpalolOTs Tak caMo K i Kpyrii. Bonu
MatoTh (OpMY KyTa, OIHa 3 NOAMHOK AKOro (6inbw JIOBra) 3aKpHUBac NpPAMOKY THHi
OTRip B Tapimii.
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banacmui mapirku (puc. 10.1.9, ) BiApisHAOTLCA Bill KIAMAHHWX THM, WO B
HHX  MDK JIETKMM KpyrjiuM KmanaHoMm [ i KPOHIUTEAHOM-00MeXyBaueM 2
BCTaHOB/ICHO Ha KOPOTKMX CTiifKax OiNbLU Bak4ui, Hix Kianad, 6anact 3. Kianan
TOYMHAE MIAHIMATHCA 32 HEBEHKHMX IUBUAKOCTE rasy. 3 MoJaibuuM 361IbIeHHIM
WBHMAKOCTI KJIaNaH BOMPAcThCA B GalacT Ta MiHIMAETBCA PasoM 3 HMM. BanacTHi
TApinKK BilPi3HAOTECA Gib PiBHOMIPHOI POGOTOI Ta MOBHOMK BiICYTHIiCTIO
IIpOBaJTY PiIMHH B LUHPOKOMY Aiana3oHi INBHAKOCTel ra30B0ro cepenoBMLIa.

llepesazu xnanaHHuxX Ta GalaCTHHX TapiOK: MOPIBHAHO BHCOKA NpoNycKHa
3JATHICTH 32 ra3oM, riipoAMHAMi4Ha CTIHKICTb, MOCTiHHA Ta BHCOKA eheKTHBHICTD B
IIMPOKOMY IHTEpPBANIi HABAHTAXKEHD 33 [A30M.

Hedonixu: minBuenui rigpaBnidHuii OMip 3yMOBNEHMIl Barolo KkiamaHa Ta
Hanacta

e e

Puc. 10.1.9. Knananni ma 6anacmni mapinku:
a, 0 — KAANANKI 3 KPY2RUMU KIANaRAMY, 6 — KNANANHI 3 RAACTIUHYAMUM KIGNGHOM,
e — banacmua; 1 — xnanan, 2 — kponwmeiin-o6mesicysay, 3 - 6anacm

Mnacruavacti Tapinku. Takuit THN Tapinox wWa BiAMiHy Bix TonepeaHix
TNpauloe 3a yMOB OIHOHANPAMICHOTO PyXy ¢as. Lle o3Hauae, WO KOXHA CTYMHiHB
TpALoE 32 IPHHIHIOM NIPAMOTOKY, B TOW Yac AK KOJIOHA MPAIOE 3 IIPOTHBOTOKOM
da3. Takuit MPUHIMI JO3BONAE 3HAYHO 3GIMBLIMTH HABAHTAXEHHS 33 ra3oM Ta 3a
PiIHHOIO.

B konoHi 3 rulacTuHyacTumMu Tapinkamu (puc. 10.1.10) piguua (pyx skoi
BiloOGp@KAETbCA  CYLUIMBHUMHM  CTPINKAMM) HAOXOAWTL 3  BHIIOI TapiIkKu B
ripaesinuii 3aTBOp / i uepe3s nepenMBHY meperoponky 2 MOCTYIIA€ Ha TapijJky 3,
O CKJIAAAEThCA 3 6araThoX HAXWIEHHX IuTacTHH 4. JliwoBmwy 1o MIEPLIOT IUITHHH,
PilMHa 3yCTPivacThCs 3 ra3oM (IlyHKTHPHI CTPiNKH), AKHI 3 BETMKO MIBHAKICTIO (20
~ 40 M/c) NpoXoauTE Kpi3b INiMHK. BHactinok Hesemmkoro kyta HaXWIy IUIaCTHH
(10-150) ra3 BUXOAMTH Ha Tapillky y HaNPAMKY, HAGIHKEHOMY 10 flapayieJIbHOro Mo
BiIHOIIEHHIO 1O TUIOWMHH Tapinku. [Ipu usomy BinbyBaerhes JUCHEepryBaHHA
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PiIMHY ra30BMM NMOTOKOM Ha APIOHiI KpariMyu T2 11 BiAKMAAHHA B3JOBXK TapUIKH A0
HACTYMHOI WliNMHY. B pe3ynbraTi piavHa 3 BEJMKOK IIBHAKICTIO PYXa€eTbCA B3AOBXK
Tapi/IKK Bill EPETHBHOT NIEPEroOpPOAKH 2 10 3MBHOTO narpyOka 3.

Omxe, IVIACTUHYACTI TapiNku MPaoIOTh Tak, IO pinuHa s[Bise CoGOKO
aucriepcHy asy, a ra3 — CyuilbHy, KOHTaKTyBaHHA piauuy i rasy BinOysaeTbcs Ha
TOBEPXHI Kpanenb Ta GpU30K.

Jlo nepesaz NIACTHHYACTHUX TapiloKk BapTo BiHECTH: HM3BLKHWI rifpaBniuHWH
onip, MOXJIHBICTb poGOTH i3 3a0pyAHEHHUMH piIMHaMu, HE3HaYHa METAIOEMHICTb
KOHCTpYKIii. Ha Tapifkax Takoro THIY 3MEHUIYETLCA MO3NOBKHE nepemilyBaBHs
PiIMHK, WO MPU3BOIHTE A0 301TBIIEHHS pyurifiHoi cHIM Maconepenayi.

Heoonikom [UIACTHHYACTHX TapiloK € TPYAHOL BiABEIEHHS Ta MiABENCHHA
Tenna, 3HwKeHHs epeKTUBHOCTI 32 HE3HAYHUX BUTPAT PifUHH.

TIRTVIY

AT Y U U U U O W Y

Puc. 10.1.10. [Inacmunyacma mapinka.
1 — zidpaeaniunuit 3ameop, 2 — nepenueHa nepezopodka, 3 — mapinka, 4 — naacmuru

Tapinuacri KonoHR 6e3 3JIMBHHX NpHUCTPOIB (KOMOHM 3 NMPOBAJILHHMH
Tapinkamu). Y KOJOHaX 3 MPOBAIEHHMH TapisikaMu BiACYTHi nepeneHi TpyOw,
BHAC/IOK LOTO Ta3 i PiIWHA MPOXOMATH Kpi3k Ti cami OTBOpH (pHC. 10.1.11). Ha
TapiNlili OIHOYACHO 3 B3AEMOJIEIO PilHHH i rasy 6ap6oTaxeM BigOYyBa€cThCA CTiKaHHS
YaCTHHH PIIMHU Ha HIDKYEPO3MillleHy TapilKky — «TpOBAMIOBAHH pimuaH. Tomy
TApikM TAaKOro THINy 3BMYAHHO HA3WBAIOTH [MPOBAILHHMH. Jlo HuX Hajexarhb
mipuacTi, pewityacti, Tpy6uacti i XBrACTI TapiIKH.

Puc. 10.1.11. Tapinuacma konona 6e3 3AuGHUX MEXAHIZMIS!
1 — xonona; 2 — mapinku; 3 — po3nooinoéay pidunu
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Posnuarowui aGeopbepn. Y

a3 CTBOPIOETBCA BHACMINOK PO3NMMIECHHA PiIHHH B 06’eMi ragy. Taki abcopbepu.

lr.,

Puc. 10.1.12. Posnumorouuii
abcopbep Benmypi:
I - konghysop; 2 - zopnosuna;
3 - ougpysop: 4 - cenapayiiina xamepa

po3nuIooYHX abcopOepax MOBEPXHS KOHTaKTY

BUFOTOBJIAIOTE 3a3BMYall y BUIIALI KOJIOH, y
AKMX PO3MUIIEHHA PilMHM 3MifCHIOETHCS 3BEpPXY,
a ra3 pyxaeTbCs 3HH3Y BBEpX. 3aCTOCOBYIOTH iX,
TOJIOBHUM ~ YHHOM, JUIs TOTJIMHAaHHA IoGpe
PO3YHHHHX rasis.

3arabHa MNOBEPXHA Kpamesb 3pocTac 3i
30iNbIIEHHAM ryCTUHH 3pOLUEHHH, 3i
3MEHIUEHHAM 1X posMipy i wBMAKOCTI pyxy.
Tomy nns edexTHBHOT poboTH abcopbepa Bennka
TYCTHHA 3POLICHHS MA€c BUpPiLlalbHE 3HAYEHHS.

Posmmmoroui  abcopbepd  3aCTOCOBYIOTH
3nebinbUIoro Ais MOrNMHAHHSA 106pe PO3URHHUX
rasis, OCKibKH uepe3 BHCOKY BiJHOCHY
WBMAKICTL (a3.i TypBynizauii razosoro notoky
KoediuienTn Macosinnaui B rasosiit dasi y uux
anaparax € J10CHTb BHCOKHMH.

EdextuBHimMMY anapataMu € npamomouni poznumionoui abcopbepu, y axux

PO3MHJIEHA piyHA 3aXOIUIIOETHC

i HeceTrhCs ra3oBHM MOTOKOM, LU0 pyXaerbes 3

BEJIMKOI0 WBHAKICTIO (20-30 M/c i Ginsie), a noTiM BigokpemmoeTbes Bia rasy B
cenapauifiunifi kamepi. Jlo anapariB TAKOro THIY HaeXHUTb abcopbep Benmypi
(puc. 10.1.12), 0CHOBHOIO 4aCTMHOIO SKOTO € TpyGa Beurypi. Pinuna Hagxomuts y
KoH(y30p / TpyOH, Teue y BHMIMIAAI MNiBKH i 6iNg ropnoBuHH 2 PO3NIITIOETHCA
ra3oBMM MOTOKOM. Jlami piiMHa BUHOCHTBCA ra3oM y Audy3op 3, y AKOMy HOCTYNOBO
3HHKYETBCA WBHMAKICTH rady, i KiHETHYHa eHepris ra3oBoro MOTOKY MEPEXOAMTH B
EHEprilo THCKy 3 MiHiManbHUMHM BTpatamy. Cenapauis Kpanesb BiIOyBacThcs B

Kamepi 4.

Pinnua | . R

Puc. 10.1.13. Mexaniunuii abcopbep
1 — koprye; 2 — ean; 3 — cumuacmi ducxu

Ho po3MMmMOIOYHMX HAneXaTk TaKoK
Mexaniuni abcopbepu (puc. 10.1.13), y akux
pO30OpH3KYBaHHA  DiIMHHM  374iFCHIOETBCS
00epTOBMMH  HPHUCTPOAMH, TOOTO 3
MiIBENICHHAM 30BHILIHBOT eHeprii s
YTBOPCHHS MOMJUIMBO 6inbmIoi moBepxHi
KOHTaKTy (a3 Mix rasoM i piIuHow0.

B Takomy amapari B cepenmHi
HepyxoMoro kopmyca [/ ofepracThes
TODH3OHTANLHHA Banl 2, Ha  AKOMY
HAacalKeHi ciTYacTi AMCKM 3, YacCTKOBO
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3aHypeH! B piauHy. Ilig yac obepraHHs Bana piAvMHA 3aXOIUIIOETHCS JHCKAMM 1
PO3MPUCKYETHCA Y BUIIAAI APIOHUX Kpanens

Mexaniuni abcopbeps nocuth edekTuBHI. OnHak A0 iX Hedonikie HalekaTb
CKJIAJHICTb MPHCTPOIO i 3HAYHA BHTpata eHeprii.

Aocopbuyia ma anapamypa

Aocopbyicio Ha3uBacThCA MNpoliec BUOIPKOBOTO MOTJIMHAHHA OXHOTrO abo
JIEKiIbKOX KOMIIOHEHTIB 3 razoBoi, maporoi abo piakoi cyMillli TBEpIOI0 PEYOBHHOIO
— ancopbeHToM. PeuoBHHa, fka NOrMMHAETBCA 3 razy abo piAMHM, HA3HUBAETHCA
adcopbmueom, a nicaa ii nepexony B dasy ancopbeHTy — aocopbamom. TlornuHaHHA
nig yac agcop6buii 3AiACHIOETHCA NOBEPXHEIO TBEPAOTO MOPUCTOrO Tijia. PO3Pi3HAIOTH
IBa BUAH aacopOuii:

- ¢hisuuny aocopbyito, NpU AKill MONEKYIH DPEUOBHHH, IO aacopOyeTscd, i
ancopOeHTy He BCTYMAIOTh Y XiMiYHY peakuiro;

- xemocopbyito, KON MiX ancopOeHTOM i MOTTHHAKYOK PEYOBMHOK BHHHKAE
XiMi4HHIT 3B'A30K.

IMpouec ¢izuunoi ancopbuii 3BOPOTHHIA, i MiA Yac 3MiHU YMOB NPOLIECY MOK-
NUBe BUINEHHS MOTJHMHYTHX PEYOBHH ancopOeHTOM — mecopOuis; xemocopOuis He
3aBxau OyBa€ 3BOPOTHOIO.

ITin yac ancop6buii BoasHOT mapu Ha MoBepXHi ancopGenTy Moxe BinOysarucs
1T KoHzeHcauis. KonaeHcaT 3anoBHIOE MOPH aACOpOEHTY, Y 3B'A3KY 3 YHM aacopOuiro
B LIbOMY BHMMNAJKy Ha3MBaIOTh KaIiJIAPHOIO KOHAEHCALIEIO.

SAeume ancopbuii 3yMOBNEHE CHJIAaMH B3a€MOJii, 110 BHHUKAOTE MiXK
MoJleKyJlaMH aficopOoBaHOi peYOBHHY i ancopOeHTy Ha noBepXHi po3niny ¢a3. Mixk
YaCTUHKAMHU (aToMaMM, MOJIEKYJIaM¥, iOHaMH) TBEpAOTO ancopOeHTy € HaATO 3HauHi
CWJHM B3a€MHOro 3uervieHHs. Lli CWiM BcepeaMHi TBEpAOro MOMIHHA4Ya B33aEMHO
KOMIIEHCYIOTBCA i TOMY He MpPOSBIAIOTHCA AK ajcopOuiiiHi. 3oBciM iHIMH cTaH y
JaCcTHHOK TBEPHOrO Tijla, AKi 3HAXONATHCA Ha Mexi moaimy ¢as: 3 GoKy MoyeKyln
TBEpJOro TiNa Ha HUX JIFOTH Ti CaMi CWJIM, a aHAIOTI4HI 3B'A3KH 3 OOKy iHINOI ¢a3m
BiICYyTHi, TOOTO MOJIEKYJIH Ha NMOBEPXHi TBEPHOro Tifla HE BPIBHOBAKEHI, 3aBIAKH
4OMY BOHH HabyBalOTh 3JaTHOCTI MpUTAraTu a0 cebe i yTpHMyBaTH MOJIEKYJIH iHIIOT
¢a3u. Monekynn iHIIUX pedoBHH (ra3sy, NMapH, piIHHH) CTBOPIOKOTH Ha aACOPOEHTi
agcopOuiitamit mwap. Cunu B3aeMonii Mik Monekynamu azxcopbeHTy i amcopbara
3aJIEXHO Bil MPHPOOM LIMX PEHYOBHH MOXYTh OyTH pi3HUMHM, ane HaWvacTille BOHH
3B'A3aHi €NIEKTPOCTATUYHHMH 3B’ #3KaMH (cuity BaH-nep-Baainsca). [Tpouec axcopOuil
3BUYafHO CYNMPOBOMKYETHCH BHIUIEHHAM 3HAYHOI KiIBKOCTI TemoTd. Lle Bkazye Ha
Te, W0 Npouec aacopOluii He € NPOCTHM OCimaHHAM MoJjeKyJs rasy abo piaMHH Ha
TIOBEPXHi TBEPIOro TiNa, a € OUTBLI CKJIAOHHM TPOLIECOM, WO CYMPOBOIKYETHCS
3MiHaMH B CTaHi MOJEKyYJ aacopbeHTy i aJicopboBaHOl peHOBHHH.

271




image273.png
BCTAHOBJIEHO, WO 3FiIHO 3 OCHOBHUM PIiBHSAHHAM MacOOOMiHY, KilbKiCTb
PEUOBHHH, ancop0OBaHOi Ha MOBEPXHI TBEPIOro anacopbeHTy, 3pocTac MpAMo
nponopuiiiHO BeTMYHHI MOBEPXHi KOHTAKTY. OTKe, OCHOBHA BUMOra [0 afcopOeHTy,
10 MOJAETHCS, MOJATAE B TOMY, 1100 BiH MaB PO3BHHYTY MMOBEPXHIO.

disnuHa ancopblis NPUCKOPIOETBCA TPH  3HIDKEHHI TeMmmepatypH i
nineuwenni THEKy. T1ia Hac migBMILEHHS TeMmepaTypu 36iNbIIYETHCS aMIUITYAa
KONMBAHHA | WBMIKICTb PyXy MOJIEKYJl B afcopOLiHHOMY LUapi, BHAacHiZioK 4oro
BOHM 3QIHILAIOTH MOJIE -IPUTAraHHs ancopbeHTy i Hactae mecopduis. HIBnakicTs
xeMocopbuii, sk i Oyap-fakoi XiMiuHOT peakiii, HaBMak® — 3 MiABHILEHHAM
TeMNEpaTypPH 3pOCTaE.

Y dapMauesTHYHOMY Ta OGioTexHONOridHOMY BHPOOHULTBAX axcopbuis
3aCTOCOBYETHCA AJ11 TAKHX NMPOLECIB, AK:

- OYMIIEHHS Ou}y3iHHOro COKY i I[yKPOBHX CHpOIIB;

- OCBITJIEHHA NHBA,

- OYMILEHHS BOJM, CIUPTY Ta iHIIHX PO3YHHHHMKIB;

- 3HebapriieHHs (Ha3BaHe BiAOIMOBaHHAM) KHUPIB;

- mix yac padiHyBaHHsS OJ4B;

- MiJ 4ac OCYIICHHS T4 OYMUICHHs rasiB, CTIYHMX BOA Ta iHIIMX BiAXOMiB

BHPOOHHILITBA.

A0copbermu, WO TPK UBOMY BHKOPHCTOBYIOTECH, TIOBHHHI MATH TaKi OCHOBHI
BJIACTUBOCTI: ‘

BHOIPKOBICTE (CeNeKTHBHICTB) — 30ATHICTD NOIVIMHATH TiMbKH TOW KOMIIOHEHT,

AKUI HEOOXiIHO BUMIIATH a00 YCYHYTH i3 cyMilli;
MaKCHMaJIbHY a[COpOLiiHYy EMHICTb (AKTHBHICTB);
3/[aTHICTh rPaHI4HO AecopOyBarTHCs, HeOOXIAHY M1 pereHepaLii ancopbeHTy;
XiMiYHY iHEpTHICTH M0 BiZHOLIEHHIO 0 PEUOBHH, AKi IOTJIMHAIOTHCS,;
IOCTATHIO MILHICTh IpaHyJ;
HH3bKY BapTICTh i JOCTYTHICTB.

BubipkogicTs ancopbeHTy i Horo aacopOuiiisa eMHICTE 3alexarh Bill NpHPOaH
i mobymosu Mojekya aacopGenty Ta agcopOTuBy. IIpH UBOMY OCOGJIMBO BRKIIMBY
ponb Bilirpac BenM4MHA NMTOMOI MOBEPXHi (MOBEPXHA omuHMUi Macu abo oG'emy
ancopGenTy) i poamipu nop ancopGeHTy, ki 3HaYHOIO MipoIo MOB'A3aHI MiXk cO60I0:
4MM MEHIHi po3Mip nop, TiM GibIIa NHTOMA NOBEPXHA aACOpOEnTy i, BIANOBiAHO,
#0ro aKTHBHICTb.

ANCOpOEHTH MalOTh MOPHCTY CTPYKTYPY i TOMY IyXe PO3BHHYTY MIOBEPXHIO.

BOHM XapaKTepu3ylOThcs MOMIHHAIOYOK 3MATHICTIO, IO BM3HAYAETHCA KUIBKICTIO
PEYOBHHM, KA TIOTJIMHAETECS OAWHULICIO MacH abo 06'eMy ancopGeHTy.
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[lpn upbOMy poO3pI3HAIOTH CTATHYHY 1 AMHaMI4YHY aACOpOUIHHI 3JaTHOCTI.
MakcuMaIbHO NOCSHKHA 33 33JaHUX YMOB TMOIJIMHAKYa 3HATHICTb aacopOeHTy
Ha3UBAETHCS HOrO PiBHOBAKHOIO AKTHBHICTIO:

a=G/g,,

ne G - Maca NorIMHY THX KOMIOHEHTIB, g, - Maca aJIcCOpOeHTy.

SIK amcopOeHTH B TEXHOJIOrIl MIHPOKO BHKOPHCTORYIOTh aKTHBOBAHE BYTilLIA,
cunikareni, amoMorei, €ONiTH, IAUHH Ta iHIII NPUPOAHi MaTepiaim.

Hasenemo  CTHCTy — XapakTepUCTHKY  OCHOBHUX  BHOIB  aiCOpOEHTIB.
Axmueoeane = 6yeinis  ONEPKYIOTb BHACIJIOK CYXOi I1E€PErOHKM BiamoBimHOY
OpraHiyHoi CHPOBMHM (KaM'sHOrO BYTiJUIf, NE€PEBUHH, THPCHU, KICTOUOK 3 (PpykTiB,
BiIXOMiB WIKipAHOTO, MANEPOBOro, M'SCHOr0 BUPOOHHUTB) 3 HACTYITHMM BUITyHEHHAM
CMOJIHCTHX PeYOBHH 3 NOp Li€i CHpoBUHU. [TUTOMa NMOBEPXHS aKTUBOBAHOTO BYTIINA
600-1700 M%/r, HacunHa rycTura — 380- 600 Kr/M’; BHKOPHCTOBYIOT HOTO Y BHIJIAMI
rpaHyJ po3MipoM 1-7 MM abo MOpoLIKiB 3 pO3MipOM YaCcTHHOK MeHIIe Hix 0,15 mMm.
AKTHBOBaHE BYTLUII BHUKOPUCTOBYETHCS U1 OUYHMIUEHHS, OCBITJICHHS 1 3He-
6apBIIOBAHHSA PiOKUX NPONYKTIB, a TAKOXK BUITYUYeHHS 3 HUX 3aMaxy, MPHCMaKy,
KOJIOTOHMX Ta IHUIMX JOMILIOK, 8 TaKoX IS OYMIIEHHS MPOMHMCIOBHX Ta30BUX
BUKNAIB. OCOGJIMBO Bifg3HaYUMO po3pobieHU# OCTaHHIMHM poKamM ancopOeHT 3
BHCOKOIO MOTJIMHAIOYOI 3JaTHICTIO, L0 OJIEPXKYEThCA 3 aOpPHKOCOBHX Ta iHIIMX
($PYKTOBHX KiCTOYOK | BHKOPUCTOBYETHCS /I OUMLIEHHS OPraHi3My Bill OTPYHHHX i
WIKIJUTHBUX PEYOBMH il 4ac JlikyBaHHA rOCTPHX OTPY€Hb, XBOPOO MeHiHKH i HUPOK.

Cunikazeni — 1€ MPOOYKTH 3HEBOJHEHHA Telll0 KpeMHieBoi kucaoth. [Tutoma
nosepxHs cuiikarenis — Big 300 mo 750 M*/r, Hacunma rycrtusa — 100-800 kr/m’,
po3Mip rpanyn — 0,2-7 MM. Cuiikareni BUKOPHCTOBYIOTb [JI OCYILIEHHs TOBiTPS B
chucteMi (peoHOBOT XONOAMJIBHOI YCTAHOBKH, OCBITJIEHHS IIMBAa Ta PpO3uHHIB
NKApPCHKHUX PEYOBHH; BOHH 3/1aTHi yTpuMyBaTH 10 50% BOJIOTH Bill CBOET MacH.

lleonimuy — BOmHI aMIOMOCWIIKATH NPHPOJHOro abo0 CHHTETHYHOro
NOXOIKEHHS 3 BUHATKOBO TOHKHMH TIOpPaMH. IX MOIIHHANBHA 31aTHICTS y 2-4 pasu
BHINA, HiX cuiikareniB. L{eoniTH 3acTOCOBYIOTH A7 IMTUGOKOro OCYLIEHHA rasiB
(vanpuknan, y KOMMpeciiHHX (PPEOHOBHX XOJNOAWIBHHX YCTAaHOBKax), A/
KOHLICHTPYBaHHS PO34MHIB Ta OYHCTKH BOJIH.

Tunu Ta iHWi npupoAHi rMHUCTI amcopbeHTH (OeHTOHITH, AiaTOMITH,
Tpeneny, iHpy30pHa 3eMJId) 3afiMalOTh OCOGIMBO 3HAUHE Miclle cepell NPOMUCIOBHX
aICOpOeHTIB 3aBIAKH 3HAUYHOMY TXHBOMY MOIIMPEHHIO B MPHPOINi Ta HHU3BKiA
BapTocTi. [IMHM MalOTE 3HAYHO MEHLIYy IHTOMY NOBEPXHIO, HiXK iHIUI IPOMHUCIOBI
axcopbentn (35-150 m/r), ix HacunHa ryctusa 400-450 kr/m’. [7MHH 0COGNHBO

LIHPOKO PO3MOBCIOKEHI, AK aICOPOEHT, 1O MOrIMHAE 3a0apBieHi PEYOBHHH 3 Onift i
*upiB (ancopOuiiiHe BUOLTIOBaHHS) Ta NPH GinkTpyBaHHi NMBa.
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OnHUM 3 BUIIB ancopBeHTIB € npupoaHi abo CHHTETHYHI ioHITH. BoHU 3maTHi
0OMiHIOBATH iOHM Ha €KBiBAJIEHTHY KiJIbKiCTh HOHIB TOrO CaMOro 3HaKy 3 PO34MHY, 3
AKAM BOHM B3a€MOJIIOThL. TakKMM YUHOM, 3 PO3UHHY BHTATYIOTBCA i YTPHMYIOTHCA
ancopBeHToM ioHHM, SKi MANAra0Th BIIYUYEHHIO 3 po3unHy. CHHTETHYHI iOHITH, AKi
33CTOCOBYIOTBCA y TIPOMHCIIOBOCTI JIiKapChbKUX MPenaparis, BiHOCATLCA A0 cMoi. 3a
JIONIOMOTOK0 10HHOT afcopOLil Moxke 3AIMCHIOBATHCS pAO NpOUECiB: MOM'SKLIEHHS i
3HECONIIOBAHHA BOAM, JeMiHepatizauis i OYMILEHHA HACTOSHOK, COKiB, CHMpOMIB,
Gynbiionis. [OHiTOBI aNCOPOEHTH JIErko MiANAIOTECS pereHepatii.

Sk ancop6eHTH 3aCTOCOBYIOTECS TaKOXK APDKIKI, KaseiH, xenaTuH, pub'suuii
KJie# Ta iHIi MPOaYKTH.

AncopGeHTaMu  MOXKe  BHCTYNAaTH |  BEJMKA  KiBKICTE  TBEPAHX
dapmauesTHUHUX npoaykTiB. TyT ¢ Bif3HAYUTH 1O TXHIO 30ATHICTE K HETATHBHE
ABHLIE TpU 30epiraHHi i TpaHCNOPTYBaHHI. Mnerpcs mepemyciM Npo MOTTHHAHHA
TBEPAMMH NPOIYKTaMu (B GiIBIIOCTI CBOTH MOPUCTHMH TilaM1) BOJIOTH 3 JOBKLLIS.
Ilin wac B3aeMofii 3 HABKOMMLIHIM BOJIOMMM HOBITPAM MpPOOYKT Yy mpoueci
36epiraHHa TIOIJIMHAE BONOTY O BCTaHOBJICHHsS PiBHOBAar¥ MiXx BMICTOM BOISHOI
napy B MOBITPi T@ BOJIOTH B MPOAYKTi. 3BOJIOXKEHHA NPOAYKTIB Y JaHOMY BHIAAKY
CTBOPIOE CIIPHATIIMBI YMOBH Ui IXHBOTO PyHHYBaBaHHS (IICYBaHHA) — MPHUCKOPIO-
1OTBCA XiMiuHi Ta GioXiMiuHi peakilii, Moxe BiAGyBaTHCH MiJBMILEHHS TEMMEPaTypH
NpPOAYKTY, LIO CTIpHAE HOro po3kiamy abo iHTEHCHBHOMY PO3BHTKY MiKpOOpraHi3mis.

Ilo HeratuBHOi ancopOuiiiHOT BnacTMBOCTI (apMaLEBTHYHHX IIPOJYKTIB
BiIHOCHTBCS TAKOX MOFJMHAHHA 3 HABKOJIMIIHBOTO CEPENOBHIIA Pi3HOMaHITHOIO
BUJIy Tapy, rasis, y TOMy YHC/Ii i 3 CHILHHM 3amaxoM. ToMy HeobXxiaHo, u06 BoHH
36epiranncs B OPUMIILEHHSX, sKi J0Ope BEHTWIIOIOTBCA, BUIBHMX Bill HAafABHOCTI
Gyab-AKHX 3anaxiB | HeODKaHUX Fa30BUX KOMIIOHEHTIB.

Be3yMOBHO, MO3MTHBHEM Moxe OyTH I mposB ajcopOuiliHux BracTuBoCTeH
perBuH'B TEXHOJIOTI1, HAaNpUKJIAA ApiKKaMH. JIpixmKoBa Maca, 1O CKJIAJacThCA 3
OKpEMHX APDKIKOBMX KIIITHH, Mae BeJHKY MOBEPXHIO aacopbuii (1 r apbxmxkis, mwo
cknagacTees 3 10 MIIPA. KIITHH, Mae noBepxHio 2,27 M?). LlyKop i3 LyKpOBMiCHOTO
pO3YMHY, WO aacopOyerbcs Ha IPIMJDKOBUX KITITHHAX, AHQYHAYE BCEpEeAMHY
KIiTHHY | nignaeteca oii dpepmenTiB. [IpogykTH OpOdiHHA, IO YTBOPIOIOTECA NPH
LBOMY, — CIIMPT i By[JIEKHCIIOTA, BUXOAATH 3 KIITHHH 4Yepe3 1i 0GONOHKY.

TTpouec agcopOuii B MPOMHCIOBOCTI 3iHCHIOETHCS 1BOMA CIIOCOOaMH:

- 3MilTyBaHHsAM ancopOeHTa 3 HPOOYKTOM, WO 0OpobnseTvcs, i MOAANBIIOro
posnoziny ix Ha uentpudyrax abo pinprpax;
- iNBTpYBaHHAM MPOAYKTY, IO 0OPOOIAETHCA Uepes map ancopOeHTy.

3rinHo 3 mepmmuM criocoboM 3mificHeHHs mpouecy ancopOuii (puc. 10.1.14.),
pilKuit NpoayKT HArpiBaIOTh i 3MILIYIOTH 3 aAcOPOEHTOM B peakTopi 4, o6naaHaHOMy
copoukolo i mimankoro. ITicas 4oro cymilll rapsdyor NEPENarTh, HANPUKIIAA 3a
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PO3UMHY cyabdaTy aTOMIHIIO, Y KHCIOTHHX Millankax, cylmapkax Tomo. HaHocaTs
CBHHELb HAa MOBEPXH1 Y PO3IIABICHOMY BHIVIAAI Ta y BUIJIAI [UIMT 3aBTOBIUKH 2—
5 MM: 3a KiMHaTHHX TEMMeEpaTyp BiH CTifKWi Mo Aii cipuyaHoi (KOHULEHTpaLic 10
80%) i consnoi (koHUeHTpauiero a0 15%) kucnor. [TOBHICTIO CBHHUEBMMH
BUTOTOBIIAIOTH TPYOU I KUCIOT, 3MiHOBUKH, TiJTb3H /1 TEPMOMETPIB i T.1.

Pinxicni metanu (Ti, Ta, Zr)

Bci ui Metanu € ayxe CTIHKMMH A0 Aii KHCIIOT Ta iHIIMX XiMiMHUX peareHTiB,
MalOTh BUCOKY MEXaHIYHY MIlHICTh Ta BUTPUMYIOTh 3Ha4Hi TeMInepaTypu 1 THCKH,
ofHak € noporumH (ocobnueo Ta i Zr).

TuTaH 3acTOCOBYIOTH [JIi BUIOTOBJIEHHS amapariB, ski MpaLiOTh Y TaKUX
arpecHBHUX CEpElOBHILAX, SK a30THA KHMCIIOTa OyIb-KOT KOHLUEHTpaLii, BOJIOTHH XJ10p,
po3BelleHa cipyaHa KHCNOTa, COMITHA KHMCJIOTA, CyMilll CONSHOT i cipuyaHOi KHCNOT 32
KIMHATHHUX TEMIIEPATYp, OpTaHiiHi KUCJIOTH TOLO. Maloud HEeBENMKY rYCTUHY, THTaH i
fioro craBM 3a MIlHICTIO NEPEBEPILYIOTh CTAT HalKpalluX Mapok, J00pe KyroThed,
HITAMIYIOTBCSA, TPOKATYIOTECA, 3BaplOIOTBCA, 3alOBUIBHO  OOpOGISIIOTBCA  Ha
MeTaiopizaibHUX  BepcTatax. Lli  BmacTMBOCTI  pobnaATh THTaH  HaWOLTBIL
NEePCHEKTHBHUM KOHCTPYKUiffHUM MaTepialioM U1 BUTOTOBJICHHS YCTaTKYBaHHS, ke
npaufoe B JyXe arpecHBHHX CepelOBHILUaX. 3apa3 MPOMHCIOBICTE BHITyCKA€
ycTaTKyBaHHA 3 THTaHy (ueHTpuyrd, QiIbTpH, €MKOCTI, BUNapHi amapaTH), OAHAaK
BapTicth Ti TMOKH UDIO AyKe BelHMKa, TOMYy HOro 3aCTOCOBYIOTh JIMLIE JJA
BHIOTOBJICHHS HEBEJIMKMX amapariB, a TaKoX fAK 3aXMCHUH Map y CTalbHHUX
araparax.

Tanran y 14 pa3siB Ma€ Kpauly TEIUIONPOBIIHICTb, HXK CTallb, BiH 1€ CTIHKiIHii
JI0 Iii KUCOT, CONIAHY KUCIIOTY BUTPHUMYE HaBiTh 3a TEMIEPATYPH KMITiHHA. 3 HBOTO
BUTOTOBJIAIOTE TEMIOOOMIHHHUKH Ta iHII anapaTH.

Lupkoui#i cTifikuit 10 Aii MiHEpaJIbHUX T4 OPraHi4YHHUX KUCIOT B ILIHPOKOMY
niara3oHi TeMneparyp.

Hememaniuni mamepidnu

g BHTOTOBNEHHA YCTaTKyBaHHA ¢apMauleBTHYHHX 3aBOIIB Helalli yacTiile
3aCTOCOBYIOTh HEMETaliuHi Matepianu. VY 6aratboX BUMAAKax BOHH YCHILIHO
3aMiHAIOTh AeilMTHI BUCOKOJIErOBaHi cTani H KOSLOPOBI METaNH, UI0 MOB’A3aHO 3
TXHIMM XOPOIIMMH €KCIUTyaTallifHMMH BJIaCTHBOCTAMH, HacaMIepell, BHCOKOIO
KOpO3iliHOI CTIMKICTIO B CHJIBHOArpeCMBHMX cepedoBHmiaXx. Sk camocTiiiHi
KOHCTPYKIifiHI Marepiamd iX 3aCTOCOBYIOTB MOPIBHAHO PiAKO, 3a3BHUYail HUMH
MNOKPHUBAIOTh TIOBEPXHi METAIEBOro ycTaTKyBaHHA. LIIMpoko 3acTOCOBYICTH
HeMeTaNliuHi Marepiajii HeOpPraHi4HOro # OPraHiuHOro MOXOMKEHHH, a TaKOX iXHi
KoMOiHauii.
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Puc. 10.1.14. Cxema smiutysanns
npodyxmy i adcopbenny

Puc. 10.1.15. Cxema
KOROHHO20 adcopbepy

AgropSomm ?

Puc. 10.1.16. Cxema 3
aocopbepa
nceaoo3piodceHuM wapom
adcopbenmy

JIONIOMOTOI0 Hacoca 5, Ha ¢uieTp (abo ueHTpudyry) 2,
A€ BiNOKPEMJUOIOTh  ancopOeHT,  sKuii MOIVIMHYB
AoMimKy, Bix piauau. [MpoaykT, wo BiadineTpyBascs,
36upaeTees y 36ipHuKy /. AncopbenT micns perenepailii
3HOBY MOXe OyTH NOBEpHEHHI y BUPOGHHLTEO.

3anexHo Bin xapaktepy mapy agcopOeHTy
anapatu /i NpoBENEeHHs NPolecy ancopOuii 3a npyrum
CMOCOGOM MOAINAIOTL HAa TPH IPYIH: 3 HEPYyXOMHM
IIapoM aACOpOEHTyY; 3 PyXOMUM WIApOM; 3 "KMUIUIAYMM"
ILapoOM.

Llnpoke  3acTOCOBYIOTBCA B  NPOMHCIOBOCTI
3HAHLLTH aNapaTH NEPiOAMYHOT /il 3 HEPYXOMUM IHapoM
ancopbeHTy. Pobounii LMk poboTH Takoro aacopbepa
CKnaJaeTecs 3 4OTMPBOX CTamili: BmacHe ancop6uwii,
Aaecopduii, CYLIiHHSA ancopOeHTy i Horo
OXOJIO/DKYBAHHS.

Ancopbep (puc. 10.1.15.) BuroToBnAlOTE Yy
BUINIA/I BEPTHKATBHOI KkoJonu / miametpom 0 1,2 M i
BHCOTO 1o 10 M, mO 3amoBHEHa TrpaHyJNLOBAHMM
ancopbeHToM. KosoHy —obnamnaHo pemitkoio 4,
3aBaHTAKYBAIBHUM JIOKOM 2 i pO3BaHTaXyBaIbHHM
mokomM 5. BuxigHa cymim (sanpuknag, cupon)
TNPOIYCKAEThCA Hepe3 Iap aacopOeHTy; NpH LBOMY
NOIJIMHAIOTECA  BiTIOBiAHI  KOMITOHEHTH  cyMiLui.
OuHiueHHii NPOYKT NPOXOAMTE KPish KOHTPONBHHIA
TKaHHHHHIL GLTBTP 3, B AKOMY 3aTPHMYIOTBCH YACTHHKM
ancopbenty, 3axomneni notokoM. ITicns HacHYeHHs
aficopbeHTy ~ Cramis  amcop6uii  npuUnHHAETBCH, i
ancopGeHT moBMHeH OyTH peremeposaHud. [l
perenepanii 4epes wap HacuueHoro amcopGeHTy
TIpOITyCKaroTh BOMAHY Mapy, iHEpPTHUI ra3, pO3YHHHHUK Ta
in. [licns  pecopbuii  ancopGent NPOCYMIyEThCA i
BHKOPHUCTOBYETBCA HOBTOPHO.

Ancopbepu 3 11ceBa03pimKEeHHM a60 "KUIAYHM"
wapoM ancopbeHty (puc. 10.1.16.) pawoTs 3Mory
31ificHIOBaTH Ge3nepepBHUH npouec axcopbuii. B wux
anaparax NUJIOBHIHMA ancopbeHT 2 (po3Mip rpaHyin He
GinbLue 500 MkM) 110 Tpy6i 5 Ge3nepepBHO HAIXOAUTE Ha
rparky. T'a3, mo owmmyerscs kpise natpyGok 4
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[I00AETHCS MiA TUKOM MiA rparky i, MPOXOAAYH 3 TCBHOIO WBKAKICTIO Kpi3b 1Iap
ancopbeHTy, NPUBOAUTH HOTO B MCEBIO3PIIKEHUH CTaH. ITip uac pyxy uepe3 wap
ancopGenTy BinbyBaeThCA MPOLIEC ancopoLil, i ouHlleHa rasosa CyMilll HAAXOIMTh Y
UHKIOH 7 I8 BiMNEHHS MOTOKY rasy Bill 4acTHHOK afcopOeHTy, IO 3HOBY
MOBEPTAOTLCA B TICEBJO3PIDKEHUA  wap. OuMieHnii ra3 BUIAIAETBCA Kpi3b
puxJIonHy Tpy6y 6 UMKIIOHY. AlcopGeHT Ge3nepepBHO BiIBOAMTBLCS 3 Lapy 4epes
Tpy6y 3 Ha pereHepalio, a pereHepoBaHHH afcopBeHT 3HOBY BEPTAEThCA B amapar
no Tpybi 5. 3acTOCYBaHHSA TMCEBIO3PIIKEHOrO ("kurmuisyoro”) 1wapy Jo3BOJIAE
intencudikysatn mpouec Macomepenayi nig €ac azcopbuii, MmO 3yMOBJICHE
3MEHLIEHHAM PO3MIpiB rpaHys i Ginbll aKTHBHMM BilHOBJEHHAM iX KOHTAKTHOI
FIOBEPXHi.

Mecopbuyin

Sk yxe 6yno cKa3aHO, BHIINEHHS MNOMMHHYTOrO KOMIOHEHTa 3 pO34MHY
(abcopbenTy) aGo 3 MOBEPXHi TBEPAOTO ancopbeHTy HasMBacThCA mecopOuiero.
JlecopOuifiHi mpoLecH MaloTh MOJBIAHE NPU3HAYEHHA. BoOHK 3aCTOCOBYIOTBCSH I
BiZHOBJIGHHA MOTIHHANEHUX (COPOLIMHIX) BIACTHBOCTEH a6copbenTis i ancopOeHTIB
3 METOIO iX MIOBTOPHOrO BUKOPHCTAHHS, @ TAKOXK 14 noGyBaHHs 3 HHX abCOpOTHBIB i
ancopOTHBIB 3 METOIO 1X TOAANBLIOT nepepobxu.

Jlecop6itil € BAXJTMBOIO YACTHHOK aGCOPOLIAHNUX i ancopOUifHMX NpPOLECiB,
AKi MPOBOIATLCS B 3aMKHEHOMY LMKII; Ha [IpaKTHLi, SK MPaBUIO, a€copoLis
3AiHCHIOETBCS Bigpaszy HMichs iX 3aBepLIEHHS. JlecopOuis NpOBOAMTHCA TAKHMH
OCHOBHHMMH CHOCOOaMH:

- MiBMIIEHHAM TeMIepaTypH copbeHTiB (abcopOeHTiB i ancopOeHTiB);

- SHIDKEHHAM 3aralbHOTO THCKY B cucTeMi abo mapuianbHOro TUCKY copOTHBIB
(abcop6TuBiB i ancopOTHBIB);

- pPOIYBaHHAM HarpiTHM rasom ato NeperpiTo Napoo;

- BUTHCHEHHAM TOMJHHYTHX KOMIOHEHTIB iHLIOK PEHOBHHOIO, IO Mae€ BHILy
MOTIMHAbHY 3AATHICTH, aje Jerko Micns UbOro BHIAIAETBCA ONHHM 3 MPOCTHX
criocobie necopbuil.

OcTanHili crnoci6 BimHOCHTbCS 10 KomGinoBaHoro. MoxuiuBi i iHi cnocobu
kombiHoBaHoi necopbuii. CnociG necopbuii BUOUPAETECA 3a1€XKHO Bi/l CHCTEMH, LIO
obpobnseTeea.

Sk pecopbyroumii areHT HaWdacTile BMKOPMCTOBYIOTb BOIAHY rapy.
[IpuxnagoM necopbuii € BIATOHKA BOJSHOIO NApolo 3 aGcopbenty (BaseniHosoro abo
BEPETEHHOro MiHepalkHOTO Macia) OGeH30y; MpOLeC BMKOPUCTOBYETHCH mig vac
ancopbuikHOT paiHauii oii, OTpUMaHOT EKCTParyBaHHIM 3a JOTOMOTOHO GeH30ITy.
JUnst MOCATHEHHS NOBHOI perenepauii azcopOenTy micns mpoBelieHHs necopouii foro
BHCYWIYIOTb i OXOJIOMKYIOTb. Byriiis pereHepyioTh NpOoXaploBaHHAM y nevax,
CHIIKArenb i LEOIIT - IPOIyBaHHAM CYXOro rapsaioro rasy.

276




image278.png
Ilpouecu necopbuii nposonsates B anaparax nepioan4Hoi abo GesnepepBHOT Ail,
aHanoriunux abcopbepam i ancopbepam.

Excmpazyeanna i obnacme 3acmocysanns npoyecy

Hpoyecom excmpazyeanna HazuBaeTbes BUOipKOBe KOGYBaHHA OAHOro ado
AEKiIbKOX KOMIIOHEHTIB 3 PO34MHY abo TBEpAOro TiNa 3a JOMOMOTOI0 PO3YHHHHKA,
WO HA3MBAETBCA EKCTPArEHTOM. Y eKCTPareHTi A06pe pO3UMHSIOTHCS TibKH
KOMNOHEHTH, WO A00YyBarOTECA i 3Ha4YHO ripwe a6o NPakTU4HO 30BCiM He
PO3YHHIOIOTHCS IHIII KOMMOHEHTH; TOMY PO3YHHHHK HA3MBAETHCS BUOIPKOBHM abo
CENEKTUBHUM. Y $apMaueBTHYHIN TEXHONOTT K eKCTpareHTH 3aCTOCOBYIOTH BOAY,
CIMPT Ta BOAHO-CIUPTOBI CyMiwi (4acto — 70 %) i pisHOMaHiTHI OprativHi
PO3YHHHUKHN — YOTHPHXTOPUCTHH BYIJIElb, JUXJIOPETAH, 6EH30/1 Ta iH.

3a arperaTHUM CTaHOM PO3PI3HAIOTH €KCTPAaryBaHHS B CHCTEMI TBEPAE Tifo-
pinMHa i pinMHa-piaMHa; ocTaHHe TpanseTheA pinwe. Mexaniam npouecy
€KCTparyBaHHA 3 TBEPOHMX T i 3aCTOCOBYBaHA [UIA i€l METH amapatypa icToTHO
BIIPi3HAIOTECA Bijl EKCTPAaryBaHHs B CHCTEMi pizMHa-piauHa.

Y TexHonorii miKkapchKMX TIpenapaTiB  3HauHe PO3NOBCHOKEHHS  Mae
eKCTparyBaHHs B CHCTeMi TBepae Tifo-pimmua. JIns NesKMX BHPOGHMLTE eKCTpa-
TyBaHHA € OCHOBHMM TEXHOJIOTIYHUM NpouecoM. o HUX BiAHOCATECH, HanpHKnan:

- ©KCTparyBaHHs OJIUB 3 HACIHHS Pi3HHX POCIHH: COHALIHMKY, 0aBOBHHKY, COi Ta
iH. (EKCTpareHT — Genson);

- CKCTparyBaHHA arapy 3 MOPCBKHX BOAOPOCTEH B arapoBOMy BHPOGHMLTBI
(excTpareHT — Boza);

- BHI00YBaHHA JKApPCHKMX, JyGMIBHHX, apOMATHHX i 6apBHHKOBUX PEYOBHH 3
POC/IMHHO] JiKaPCLKOi CHPOBHHM (EKCTpareHT — BOJa, CHHPT, PO3YHHI OPraHiYHHX
PEUOBHH).

[pouec excrparysanua 3 TBepaux Tin Binirpae B&)KJIMBY POJIb Y BHPOOHHULITBI
JMKiB, NIKapCHKMX HACTOAHOK i Gamb3aMmiB, musa, KPOXMaJlio, >XENaTHHy i T.O.
Exctparysanns Mae micue nia wac npurorysanus OynbitoHiB i BinBapie, ekcTpakTie
TOMIO. 32 IONOMOTOK EKCTParyBaHHS BUALIAIOTH MOJIOYHY KHCJIOTY 1 GHTHOIOTHKH 3
(epmenTauiiinuX posumuis, cuBymHi Macma 3 CYMillli KOMIIOHEHTIB, ILO
Bin6HparoThea 3 GparopexTudikaniiinux anapariB. ITix yac exctparysanus 3 piguuu
EKCTPareHT MOBHHEH OyTH HEPO3YMHHMM Yy PifMHI, IO MiLIacThcs obpodbui, i MaTu
MO BiJHOWIEHHIO 10 PEYOBHHH, WO HOGYBAETHCA, GiNbLIy pO3YHHHICTE, Hix BHXigHa

pumHa Micna NPOBEICHHA €KCTparyBaHHs plI[I/lHl/l MOBUHHI JIErKO BIIIOer-
MJIYOBATHCA, Blllpl3HﬁlO‘{PlCI: Mix co6or0 3HA4Y€HHAMH I'YCTHHM.

TakuM YHHOM, NNl Yac eKCTparyBaHHA, SK i B iHIIMX MAcOOGMIHHHAX npouecax,
€ nBi dasu (TBepna i pinka abo mBi pinki) i PEYOBHHA, KA EPEXOAUTE 3 oniel Gasn
B iHUIY, — eKCTparoBaHa peuosuHa. ¥ paai BUPOOHUUTB € HeoOXiaHiCTh onepskaHHs
©KCTParoBaHoi pev4oBHHH B YHCTOMY BHIVIAI (HAanpHKiIaz, BajiepiaHy y Tabierkax ).
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[is UBOro TiCAs EKCTparyBaHHsd MNPOBONATL BUMAPOBYBAHHA abo BiATOHKY
pO3UMHHHMKA.

Gdinyna  CYTHICTH MpoLECY eKCTparyBaHHs —TOJArac B HACTyIHOMY.
ExcrparyBaHHs € AuQy3ifiHUM NPOLECOM. PywifiHol0 CWIOK HOTO € PpisHULA
KOHUEHTPaUif LiNLOBOr0 KOMIIOHEHTA B JBOX dasax, WO CTHKAIOTBCA. LinsoBui
KOMIIOHEHT HEPEMIlly€eTbCA B CTOPOHY MEHLIOT KOHUEHTpaWil 3 oxHiel dasu B iHwy.
EkcTparyBaHHs TPH KiMHATHIfA Temneparypi 6e3 nepeMiulyBaHHs BigOyBaeTeCA 3a
paxyHok MonekysapHoi andysii, a mnpu HarpiBaHHi a60 nepeMiulyBaHHI —
KOHBEKTUBHOK Audy3iero.

EKcTparyBaHHs B CHCTEMi TBepIe TiO-piAMHa — Ue CKIAHMH mpouec, AKui
BKJIFOYA€ YOTHPH CTAi:

1) mudysia po3YHHHHKA (ekcTparenTa) B [OpH TBEPAOTO TiNa;

2) po3uUMHEHHS LiNbOBOrO KOMIOHeHTa (6o HEKiTbKOX KOMIIOHEHTIB);

3) mepeHeceHHs eKCTParoBaHoi peuOBUHH B Kamnispax y cepeluHi TBEPAOTO Tia
710 TIOBEPXHi po3ainy $a3 (BHyTpilHs mudys3if);

4) nepereceHHs €KCTParoBaHol pedOBUHH B piIKOMY PO3YMHHHKY Bill NMOBEPXHi
posainy ¢a3 uepes MOTPaHHYHY NiBKYy B CepefMHy TMOTOKY eKCTpareHra
(3oBHiiHs audysis).

[lig yac eKCTparyBanHsd PO3UMHHMX PEYOBHH 3 TKaHWH POCIUHHOI CHPOBUHH
TIPUPOAHO, 11O HE BCi YOTHPH crazii MawoTh Micue a6o He BCi BilirpatoTh ICTOTHY
ponb. Hanpuknan, y konu eKCTPAKIiA NPOXOAMTH 3 POC/IMHHOI CHPOBUHH, B AKif
eKCTpParoBaHa PeYOBHHA 3HAXOOMTBCH BXE B PO3UHHCHOMY cTadi (B KJIITHHHOMY
coli); ToMy mepiii JBi CTafii B LbOMY npoteci 6yAyTh BiACYTHI.

IIpu ekcrparyBaHHi B 6inprocTi iHMMX BUPOOHMUTB 3 TEpPepaxoBaHHX
YOTHPBOX CTAZill Mpoiecy JIMITYIOTh 3araibHy [IBKAKICTH Maconepenadi, 3a3Bu4a,
OCTaHHi fiBi, 60 WBMAKICTE Maconepeayi Ha NepuIkX ABOX CTajisgX 3BHYAHHO 3HAYHO
BHILA NOPiBHAHO 3i WBKIKICTIO NPOTIKAHHA ABOX HACTYNHUX ctanii. TakvM YHHOM,
saranbHuMi Audysiliuui omip Macomepenadi CKIAJaEThCA 3 audysiiHOro omnopy
BCEPEUHI TBEPHOTO TiNa i B PO3YHHHHKY, 2 IIBUAKICTH €KCTparyBaHHA BU3HAYa€ThCA
HBMAKICTIO NPOTIKaHHs BHYTPIiLIHBOI Ta 30BHIIIHBOT Auy3ii.

Ha eexkTHBHICTb MpolIECY eKCTparyBaHHd 3 POCIIMHHOI CHPOBHHH, TOOTO Ha
LIBUAKICTE €KCTParyBaHHs, BIUIUBAE Pl takTopiB.

1. Ipasunenuii 6ubip pPO3YUHHUKA. Bin nosnsrac B TOMy, LIO €KCTPareHt
noBkHeH 0GYBATH 3 CHPOBHHM TiJIbKM MOTPIOHMA KOMIOHEHT fe3 CTOPOHHIX
JoMimok. EKCTpareHT NOBHHEH TAKOX BiANOBIIATH TAaKHM BHMOTaM: 6yt XiMi4HO
qMCTMM, HE CMpPUYMHIOBATH KOPO3ii amapatypy, JErko BiIOKpEMJIIOBATHCS  Bill
€KCTParoBaHol PeYOBHMHM LUIAXOM NEPETOHKH 260 BHUMAPOBYBaHHs, HE 3aMIIAIOYH
IUKiZUTMBHX [UTA OPradi3My CIOJYK, He 3MiHIOIOYH 3anaxy Ta Koibopy NIPOIYKTY.
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2. llodpibnenna meepdoi cuposunu 00 onmumManrbHO2o posmipy. Po3smipu
HaCTMHOK Marepianly, fKuil eKCTparyeThcs, MOBHMHHI OyTH HacTinbkd Mani, wob
CTBOPHTH HAOiNbly NOBEPXHIO KOHTAKTY 3 PO3YMHHMKOM i HAHMEHWHH 1IIAX il b
BHYTPIWHBOT nu@ys3ii. [Tpote He Tpeba nomyckatu nepenonpibHeHHs marepiany, a
TAKOXK HEONHOPIAHOTO MOAPIGHEHHS, 60 MPH LBOMY nepenoapibHeHi yacTMHKU
YTBOPATE IyCTHH IIap, NeperopoKyroUH IUTAX PO3YHHHUKY.

3. Cmsopenns  onmumanshux memnepamypHux — ymos. IinBrmeHHs
TEMIEPATYpH  MPUCKOPIOE Tnpouec nudy3il BHACTIZOK NPHIIBUAIIEHHS TETLIOBOrO
PYXy MOJIEKy/l | 3MEHIUEHHS TNpPH LOMY B'S3KOCTI CepeoBMILA, wIO noseruye i
TNPUCKOPIOE  MEPEeMillleHHs KOMIIOHEHTA, SKHMHl eKCTparyeTbcs, i PO3UHHHHKA.
Tinenwenns Temnepatypu (10 60° C) CTIpUAE TAKOXK PYHHYBAaHHIO 00OIOHKM KIITHH
POCTMHHOI | TBapuHHOT cupoBHHM. TakoX WIBMAKICTD BHYTpiliHBOT nudy3ii
KOMNOHEHTa ~ MOXHa MiNBHIUMTH, CTBOPIOKOYM YMOBH 118  BUHMKHEHHS
TepMoauy3ii, O NOCKHIIOE MOTIK KOMIOHEHTa, SKMil EKCTParyeThCs, 10 MOBEPXHi.
Llporo MoxHa HOCAITH WAAXOM HArpiBaHHS TBEPIOro Tijla 10 BHILOI TEMNepaTypH,
HiX TeMnepaTypa eKCTpareHTa.

4. Cmeopenna  nidsuwenozo mucky, wo CTIpHAE  TICHILIOMY —KOHTaKTy
PO3YHHHHMKA | CHDOBMHM i, OTKE, MPUBOAMTH 4O OLMBII MOBHOIO n0OyBaHHA
NPORYKTY, AKHH eKcTparyeThes. IIpoTe BHKOPHMCTAHHS MigBHIIEHOTO THCKY Ml 4ac
eKCTparyBaHHA NOTpedye CKIaHiLION 33 KOHCTPYKLI€K repMeTHYHOT anaparypu.

5. Cmesopenns egpexmuenux 2iopoounamivnux ymoe npomixamnns npoyecy. s
30iMbIIEHHS IBHAKOCTI 30BHIMHBOT andysii Tpeba crTBopiOBaTH iHTEHCHBHHIL
TypOYJIEHTHHH pyX eKcTpareHTa i fepeMillyBaTH Marepian.

6. Onmumanvue cnigsionowmenns PO3YUHHUKA 1l CUPOBUHU, WO HAOXOOAMb Ha
excmpazy6anns. 30iIbIIEHHS KiTbKOCTI PO3YHHHMKA CrpHse NOBHIIIOMY H00YBaHHIO
PEYOBHH, SKi €KCTPArylOThC, ajle MoXe eKCTparysat HeGaxkaHi Jomiwku. Kpim
TOTO, KOHUEHTpaUis €KCTParoBaHOI PEYOBHHH B eKCTpareHTi npu usomy O6yne
HEBHUCOKOIO, IO POOHTHL BaXYHM iX HACTYIHE PO3diNeHHs. 3aHANTO Mai KinbkocTi
PO3YMHHHKA, IO TONAETHCA HA €KCTPAryBaHHd, TNPU3BEAYTh 40 HENOBHOIO
AObYBaHHA IPOIYKTY 3 CHPOBHHH, IO € EKOHOMIYHO HEZOLIIbHHM.

7. Hompumanus ymos onmumansnoi mpusanocmi npoyecy excmpazyeanns. Ilin
4ac 30iNbIIEHHA TPUBANOCTI Mmpolecy TiABHILYETHCA BHALEHHS KOMIIOHEHTa, KMl
CKCTPAry€ThCs, ane 3HHKYETECS POAYKTHBHICTb anapatis. CKOPOYEHHIO TPHMBAJIOCTi
TIPOBEACHHA CKCTParyBaHHi CNPHAIOTL PiBHOMIpHie mnoapiGHeHHs CHPOBHHH,
TiABMIIEHHS TEMIIEPATYPH PO3UHHHHKA i CHPOBHUHH, a Takox 306iJbIUEHHS KiNBKOCTI
€KCTpareHra.

279




image281.png
Anapatu, B SKHX 3AIHCHIOETBCA MpoLec

piouns  mamiro eKCTPAryBaHHA, HA3UBAIOTLCA  EKCIMPAKMOPAMU.
Jina mnpoBeleHHA MpOLeECY €KCTparyBaHhd B

cucTeMi "TBepae TiNIO-piAMHA" — 3aCTOCOBYIOTH

1 crocobu B3aeMomil c. 10.1.17):

piduna me. miro pidmmTp ° A ¢a3 .(p“. 0 17)

2 P . KOHTAKT Y 3aMKHEHOMY 00'eMi; QiIBTpyBaHHS

pimMHM depe3 HEpyXOMHH wap MOPHCTHX
. 10.1.17. Mem eOeHH. . ‘e .
Puc. 10.1.17. Me o0u 1nposeoenHA YacTUHOK (nepxonﬂum); l'lpOTHTe‘-llPlHa B3aeMoals

npoyecy eKcmpazy8anHA 8 cucmemi

«meepde mino-pidunar TBEPAUX YacTUHOK 3 PIAMHOKO.

Jns  JefAKMX  KaTeropil  eKCTPaKTis i

HACTOIB, O ONEPKYIOTHCA B OKPEMHUX Talys3ax apMalIeBTHYHOT POMUCIIOBOCTI, e
BHPOGIAIOTECA HeBeNHMKi napTii TPOMyKUil PisHOMAHITHUX HAHMEHYBaHb, NOCTATHEO
WIKPOKE PO3NOBCIOKEHHA i JIOCi MAKOTD anapaTu nepioAMYHO Ail 3 MilATKO (puc.
10.1.17, a). Y upoMy BHOaAKY KOHLEHTpallif €KCTParoBaHol PeyOBHHU B TBEPAOMY
Tii Ta pO3YMHHHMKY OGe3nepepBHO 3MIiHIOETBCA, a TNPOIEC MA€E HecTauioHapHUH
XapakTep.

TakuM caMuM crnocoGoM NPOBOAATH EKCTparyBaHHiA B cucTemi pinuHa-pianHa
|IUTIXOM IHTEHCHBHOFO MEpeMilllyBaHHS PiMH 3 HACTYIHUM PO3IiTIEHHAM Ha IIapH.

Hajiiuxpine 3acTOCYBaHHA Mae eKcTpaKkTop-andysop P
JUI eKCTparyBaHHsi B TyCTOMY Iuapi (puc. 10.1.18). lndysop '
Ma€ BEPTUKANbHHH IATIHAPHUHUA KOPIYC 3 3 KOHIYHUM
JHHLIEM, 3aBaHTAXYBTLHHM JIIOKOM [ yropi Ta BIIKHIHUM -
PO3BaHTAXYBAIBHHM [IHHLIEM 6 3Hm3y. Y HIOKHIH YacTHHI
anapaTa 3HaXO[MTBCA CTAICBE CHTO 4, Ha AKe 4epe3 BEpXHii
JIFOK 3aBaHTAKYETBCA LAp NOAPiIGHEHOro TBEPIOTO marepiany
7. Y BepxHiii TOPNOBUHI € wWTyuep 2 JNA BBEICHHA BTN
PO3YMHHHKA, 2 B HIDKHIH — WITyuep 5 s fi0ro BUITYCKY. Puc. 10.1.18. Cxema

Micrkicte  audy3opis  cTaHoBUTE  3,5-6 M. ouipyopa
3acToCcyBaHHA OJMHHYHHX nudy30piB DOLINBHO WIS MPOBENECHHA EKCTparyBaHHA
HACTOIOBAHHAM TPH 3HAYHIM TPHBAIOCTI MpOLECY. Jlns inteHcHbikauii npouecy
MOXe 3HCHIOBAaTHCA UMPKyJALifHE TNEpeMilllyBaHHs; TPH LBOMY PO3UMHHHK
LIMPKYJIIOE 3a JIOTIOMOTOI0 HAcoca epes WTylepH 5i2

Y GararboxX BHpOOGHMUTBAX (BiTAMiHHOMY, arapoBoMy Ta in.) 3BHYAHHO
3'€IHYIOTh MOCAiA0BHO Bin 4 #0 15 andysopie y 6arapeio i NpoBOAATE Mpouec
eKCTparyBaHHA 3a MPUHLHIIOM npoTHTeuii, TOGTO CBKMI E€KCTpareHT B3a€MOZI€ 3
MarepianoM, AKWA BKe 3HAUHOKO Mipol0  eKCTparoBaHuH, a HaNOiNBIL
KOHLEHTPOBAHHH PO3YMH — 3i cBikuM Martepianom. TIpu LBOMY B Oarapei 3aBxIU
Npalioe Ha JBa anapaTH MeHLue, OCKiIbKM B OyIb-aKMil MOMEHT 4acy OAHMH 3
anapaTiB 3HAXOAMTBCA NiJl 3aBAHTAXKEHHAM cBiXKOro MaTepiaty, a iHIUHHA, Y AKOMY
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AOCATHYTO  3allaHy CTYMIHb JOOYBAaHHS, BIIK/MIOHAETBCS HA  PO3BAHTAKEHHSA
BiANpaUbOBAHO! CHPOBMHM. [{IA MIATPUMAHHA BiAMOBiIHOIO TEMMePaTypHOro
PeXUMY MK KOXHOK mapow audysopiB  ans HArpiBaHH  eKCTpareHTa
BCTaHOBMIOIOTLCA  TENNOOOMiHHMKM. Pyx ekcTparenta wepes yci audysopn
BinOyBaEThCA 32 IONOMOrOIO HAacoCa YH CTHCHYTOTO razsy.

Towmpennm Takox € GesnepepBHUit NpoTHTEYiHNKMI cnociG eKCTparyBaHHs,
MiJl 4ac KOro TBEPAi YACTHHKH NepeMillyroTbcs Ha3ycTpid MOTOKY piaunu (aus.
puc. 10.1.17, ¢). i wac npotuTeuiiinoi B3aeMonii (a3 KOHCTPYKUi KOHTAKTHOro
TIPUCTPOIO  BU3HAYAETHCA  POGOYAM  OpraHoM, w0 3afesnedye  repeMilleHHs

Martepiany. Sk poGoumii opran HaaTo MMPOKO BUKOPUCTOBYIOTECS HIHEKH, CTPiUKOBi
Ta JIAHLIOTOBI TPAHCHIOPTEPH, a TAKOX POTOPH.

1lepeconka, ii 6uou ma oonaonanns

Ilpouec posnminenns kumnsuux pigkux ONHODITHUX cyMiuledl pi3HMX 3a
JIETKICTIO KOMIIOHEHTIB, BHACIILOK IX YacTKOBOTO BUNAPOBYBaHHA, 3 MOAAILLIOK
KOHACHCALIEI0 yTBOPEHOT NAPH HA3UBAETBCS NepezoHKOI0 (Oucmunsyiero).

Ileperonka umMpoko BMKOPHCTOBYETBCH B dapManieBTHuHIN TexHOOrII, AK
OIMH 3 OCHOBHHX NpPOLECIB MPH OPraHi4HOMY CHHTE3i WTYYHHX npenaparis 3
OpFraHiYHHX PEYOBHH, Y BITAMiHHOMY BUPOGHMLTBI MpH ofepKaHHi Biramikis A i E 3
pHO'A4Or0 KUPY i ONMB; y BUPOGHULTBI edipHux oniit (apoMaTHUHNX peuoBHH) 3
HaTypalbHHX MpsHOWIB Ta iH. [Ipouecu neperonku BHKOPHCTOBYIOTBCA MijJ 4ac
TNpOBEJIEHHS aHAI3IB CKIay, AKOCTi CHPOBMHH, MaTepialliB i rOTOBOT NpoayKuii,
OZiepKaHHi AUCTUABLOBAHOT BOAH i T.A.

Ileperoska rpyHTyeTbCA Ha pi3HHLAX TEMNEpPaTyp KHIiHHA, NapuiaabHOro
TUCKY Ta JIETKOCTEH OKPEMHX KOMIIOHEHTIB, Ki BXOATH 0 CKIIamy cymiwi. ITig yac
HarpiBaHHA Piakoi CyMilli MO KMIHHA KOMIIOHEHT, MO Mae HIDKYYy TeMIleparypy
KHMiHHS, NIEPEXOINTE Y Mapy i BUAATAETHLCH 3 Hel y nepiy 4yepry. Komnonenr 3 Bu-
L1010 TEMMEPATYPOI0 KUOIHHA 3AIMIAETBCA B PIAKOMY CTaHi M JIMiIe 4acTKOBO
BUIIapOBYETHCA.

Komnonent cymiwmi, sxuit mpu HE3MIHHOMY THCKY KHMAHTB 33 HUKYO[
TCMIIEPATYpH, HA3UBAKOTL JIETKONETKMM (HHU3BKOKMIUIAYMM), 4 KOMIIOHEHT, MO
KMIUTb TIPH BHUCOKIH TeMmepatypi, — BaKKOJETKHM (Bucokokmnmwisuum). OTxe, B
npoueci neperonky piaka dasa 36igH0ETHCH, a naposa 36araqyerses JIEFKONETKUM
KOMMOHEHTOM. Pinuna, mo He BumapyBsanace, mpupoaHo, Mae ckian Ginbm 6aratwii
BAXKKOJICTKHM KOMINOHEHTOM. LIst pinvHa HasHMBaeThCs ky6o6um sanumrom, a pinuna,
OTPHMaHa B PE3yALTATi KOHAEHcAUil mapu, — ducmunsmonm, aGo pexmucgbixamom.
ToMy npouec neperoHkH Ha3sHBAIOTL TaKOX AMCTHIALIEIO, 260 pekTudikauicro.
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Crynisp 36araueHHs naposoi ¢dazu
IerKONETKMM KOMIIOHEHTOM 3a/EXHTh Bill

Bugotict

BUIYy MEPETOHKH. ICHYIOTb HBa NPHHLM-
N0BO BiAMiHHMX BUJIHM MEPErOHKU: MPOCTa

fonmmia:

neperoHka (AUCTHIALIA) i pextudikauis.

[lpocra meperoHka — 1€ MpOUEC

OJHOPa30BOr'0 4aCTKOBOTO BH-

napoByBaHHA pinkoi cymimi Ta

KOHZEHcalil mapH, 10 YTBOPIOETHCA. 3BH- Puc. 10.1.20. Cxema ycmanoéku 0
yaiiHo i BHKOPHCTOBYIOTH Ani rpyboro ppaxyiinot QucmurAyiL:

. . L . | — nepezonnuii ky6;
pO3AlICHHA PLOKHX CyMIIIEH, JIETKOCT1
2 — KOHOEHCamop-Xx0N0OUALHUK]

KOMITOHEHTIB AKHUX ICTOTHO 3 _ on9006uii nixmap; 4-6 — 36ipHuxu

BiAPI3HAIOTECA. ducmunamy
3HauHO OUIBII MOBHWI PO3NOAL

pimKHMX CyMmillleH Ha KOMMOHEHTH AOCATACTHCH mnsixoM pektudikauii. Pexmudixayis
— ppouec PO3ALIEHHS 6araTOKOMIOHEHTHOI TOMOTEHHOT CyMilli JIETKHX piavH
mIAXOM 0aratopa3’oBoro  BMIIApOBYBAaHHA i koupencauii wi€i cymimi, WO
CYNpPOBOKYETHCA MOBEPHEHHAM HaCTHHH KOHEHCATY
y BUNBAI QrerMH.

Tlpollec MepPeroHKH CHOPIAHEHHH 10 mpouecy
L pUTIApOBYBaHHA. [IpHHIMIOBA pisHHLA [OJIATAaE B
- TOMy, IO BUM2POBYBAHHIO Ti/ANALOTH cywmii, ki ckia-

?

® JAKOTHCA 3 JIETKOTO PO3YHHHHKA i HENETKOI PO34HHEHOT
Puc. 10.1.19. Cxema anapama Peqoamm, a fleperouui MifAArOTh Piaki Cymilli, B IKHX
ons npocmoi nepezonku. | PO3UMHHUK i pO34HHEHa PEHOBHHA € JICTKHMH.
Cxemy mepiofuyHO  JilO¥oro  anapara,
PH3HAYEHOr0 IS MPOCTOI NEPETOHKH (mucTHANIT) PIIKHX CHCTEM, HABEJCHO Ha
puc. 10.1.19. Buxinny cyMill 3aBaHTaXyIOTh Y neperonuuii xy6 I, obnanHaHui
COPOYKOIO YH 3MIHOBHKOM 113 o6irpiBy, i IOBOAATE KO KHITiHHA.

[lapy BiABOAATE Yy XONOMMILHUK-KOHACHCATOP 2, e BOHA IOBHICTIO
KOHIEHCYETBCA i BiABOIMTBCH Y BurnaAi aucTunaTy B 36ipHHK. Tlicns saBepuleHHA
fpolLiecy 3aNMIIOK 3MBAIOTE 3 Ky6a i B HbOTO 3HOB 3aBAHTAKYIOTH cyMmim ans
pospinenns. Ileputi mopuii AMCTHNATY MicTATh Oilbiy KiNBKICTH JIEKOJNETKOro
KOMIOHEHTa, HDK OCTaHHI. Y 3B'M3Ky 3 LHM BinGUpaloTh OeKinbka (paKuir
JAMCTWISTY, IO MAIOTh Pi3HOMAHITHWHA Cruall. [Ipocra AMCTHIALIS, MpoBeneHa 3
OJlepKaHHAM KiHLEBOTO FPOAYKTY pi3HOro CKuagy, Ha3HBAETHCA gpaxyiiinow
OucmunAYi€io.

V nepioanuHo Aitodii ycranoBui Ana (pakuiiHoi aucTwALii (puc. 10.1.20)
BUXiIHY CyMilll 3aBaHTaXYIOTb Y neperonnuii ky6 I, obnanHaHu# 3MiHOBUKOM UH
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COpOYKOIO 11 OOIrpIBY, | JOBOAATE A0 KHIMiHHA. [lapu BingoasTs y KOHJeHcaTop-
XONOAMNBHHUK 2. PpaKLil AMCTUIATY HAAXOAATH Yepe3 OrNIsAOBHi nixtap 3 B okpemi
36ipHukn 4-6. [To 3akiHYeHHi onepauii 3aIMIIOK 3JTHBAIOTH i3 Kyb6a, micas yoro B
HBOTO 3HOBY 3aBAHTAXKYIOTh CYMIlll, IO MEPEraHIEThCS .

YacTo neperoHky BHCOKOKMILIAUHX HEPO3UHHHMX Y BOMI pPeYOBHH NPOBOAATH
i3 BOAAHOIO NMapoto, TO6TO y uell croci6 PO3INAIOTE CYMillli PEYOBHH, IO KMILIATH
Npy Temnepatypax, ki nepesuiyote 100°C, wo # 0GyMOBmMIOE HeoBXiaHICTH
Tozayi Boau B Ky6 y BHIIAAI Cyxoi nmeperpitoi napy (puc. 10.1.21). Buxizna cymim
3aBaHTAXyYETbCA B KyG /, wo obirpisactees cyxomo napoi 4epe3 copouky. Y
cepenuHy ky6a uepes 6ap6oTep noaaeTscs rocTpa napa. [apw, wo yTBOpATHCA MpH
BHNAPIOBAHHI CyMillli, HANpaBAfIOTBCA B KOHAGHCATOp — XOMOMWNBHHUK 2.
Konpencar, mo Tyt yTopuThCs, HaIXOmMTh Ha po3ainenHs y cenaparop (OinuibHy
BOPOHKY) 3, /1€ HEPO3UHHHI OlHA B ONHIM pinuHK PO3LAPOBYIOThCA. 3HU3Y cemnapa-
TOpa vepe3 TiApaBliuHUA 3aTBOpP BHAAIMTHCA, HANPUKIAZ, BOJA, a 3BepXy -—
BillirHAaHMH, HEPOIYMHHHMIA y Bomi Oineml nerkuii KOMIIOHEHT, IO 3/JMBAETHCA B
crenianbHui 36ipHUK.

Bewniiva
[y

Juvctananis 3 BogsHOO
Napord  3aCTOCOBYETHCS  INIpH
“‘!4 i nepepobui MaclISHHCTHX KHUCJIOT,

ST y eipHUX oniif, cMoN, a Takox ms

7] 0ezooopayii - BHUJIANIEHHS
PEYOBHH, MO  OGYMOBIIOKTH
HENPHEMHKUH 3anax onii, Xupis Ta
, iHWHX MPOXYKTIB. v

Puc. 10.1.21. Cxema yemanoexu ons ducmunayii 3 TIPOMMCIIOBOCTI 18 Ae3040panii
60051010 napoio: 1 — ky6 3 napoeoio COpouKOIO; 3aCTOCOBYIOTHCA A€3010paTopH

2 — KOHOEHCAMOP-X0N0OUNBLHUK; .

3 — cenapamop(dinunvna eoponxa) (pu. 1‘0'1'2_2) n ue Bepmxa)?sm

CTAIEBI €MKICHI anapatd UMAiHA-

pu4HOi dopmu, obnanHaHi 3MIHOBHKOBMM TeIIOOOMIHHUKOM 5 IUIs HarpiBaHHA
po34HHy, Ta 6apboTepoM, KYAHM Il THCKOM TMONAIOTH Neperpity rocrpy mapy.
CHpoBHHA 3aBaHTAXYETBCS B amapar uepe3 marpybok 6. [Tapa 3axorwmoe i3 co6oro
‘PimuHy 1o TPy6i 3 i BUKMIAE 3 BESTUKOIO CHITON Yy BinGuBay 2, posMilneHnii Haj Helo.
[lin gac ynmapy pinuna posbpuskyeTscs Ha OpiOHi KpariMHM, BHAcCHiZOK 4Yoro
30INBUIYETHCS OBEPXHS HOTO KOHTAKTY 3 napoo. JleTki pe4oBHHH, 110 MIiCTATECA B
pO3YMHi (HanpuKIan anbierii¥ i KETOHH B KHpax), mepexoisTb y mnapy i
BHAAAOTECA pasOM 3 HEI0 3 JIe3040paTopa B KOHJEHCaTOp uepe3 narpybok /.
Hesonoposanmii npooykT BUBAHT@KYETHCH 3 anapara 4epes wrtyuep 4. Ilin uac
TNIEPETOHKA 3 BOAAHOIO MapoOI0 TEMIEPATypa KUIHHA HeOGaKaHUX NOMILIOK ONii
(BHUCOKOKHIUIAYMX abaerigis i KeTOHiB) 3HWKyeThea. Ui momikm BHIIAPOBYIOTHCS

Lodiises
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32 HEBHCOKMX TEMIEpaTyp, KONH JIETKiCTh
OCHOBHOIO TPOAYKTY (CKIamHuX edipiB i xkup-
P HHX KHCJIOT) HEBENMKA, BHACIINOK WBOTO 3
fAOMIllIKaMy  BiOraHseTbCa  OYXKe  HEBENUKa
KiTBKiCTb onii a6o xupy (ycsoro Gamsbko 1%).
3 OCKiflbkM  [1€30/I0paTOpH  MPAlIoTh  MiA
pO3piDKEHHAM, TO L J03BOJLE HIE 6inbL
TIOHH3HMTH TEMIIEPATypy KHIIHHA CyMili.

i B ocTaHHI poKM 3HAXONATH 3aCTOCYBAHHA
e(ipHi oniii, 1O OAEPXKYITHCA 3 HATypPAILHUX
TpSHOWIB ULTAXOM MPOCTOI NEPEeroHKH. Jo Hux
BiTHOCATBCA edipHi onil 3 MepLo JYXMAHOTO i
YOPHOTO, IABPOBOrO JIKCTA, KOPHLIi, MyCKaTHOTO

“C.*, g i P ) ;

Puc. 10.1.22. [e3ooopamop ropixa, kpory Ta IH.

KpiMm TOro, 4acto 3aCTOCOBYIOTBCA
pi3HOMaHITHI BOIHO-CIIMPTOBI JMCTWIATH, NS BHUPOOHMUTBA SKUX MOXUIMBE
BHKOPHCTaHHs MPOCTOT MEPETOHHOT YCTAHOBKH (puc. 10.1.23). YcTaHOBKa BKIIIOYAE B
ce6e eMHICTb 3 3 HarpiaueM [, B Ky NOMillleHO KiBui 2 i cotefinuk 4. Y €MHicTb 3
3ABaHTAXYIOTH TEBHY KiNBKIiCTh apOMATH3YIOYHX PEHOBHH (nampuknian, cenepy,
MeTpylKy, mepellb HOPHUA MeNeHHH, YacHMK) i 3QIUBAIOTE BOJHO-CIUPTOBUH
po3uuH. CriBBiIHOILEHHA MiX TBEPO 4aCTHHOIO %}
pimanoro  (riapomodysb) —CTaHOBHTH 1:1. Boauo-
CIIMPTOBA PiAMHA €KCTparye 3 TNPAHOILIB ApOMATU3YIOUi
PEYOBHHH, NOBiIBHHH NiAirpis cymiuri 1o TeMnepaTrypu
50 °C i BuTpuMKa 3a ui€i Temmeparypu 15-25 XB
cnpusiots excrpakiuii. [lapa cnupTy 3 €KCTPaKTOM

Puc. 10.1.23. Cxema MigHIMAEcTECA Bropy, KOHACHCYETHCA Ha 30BHILIHIH TO-
apomamusayiiiol oucmwmumwiaepxui COTEHHMKA, 3aMOBHEHOMO 1bOAOM J, i

yemanosxu 36upacThcs B KOBHmIH 2. BignopiaHi apoMaTH4Hi
JWCTHIATH BUKOPHCTOBYIOTBCA JUIA  apomardsauii
pi3HOMaHITHHX HaCTOSHOK.

PO3MIIAHYTHMH METO/IaMH [IPOCTOT NIEPErOHKH pifka cymiu, sk 6yno NokasaHo,
IiJa€ThCA TOALTY HA KiNbka (pakuill pi3HOMaHITHOTO CKJIally, ane HE MOXe 6yTH
posllifieHa Ha iHAMBINyalbHi KOMIIOHEHTH. BTiM, AKIIO AWCTHIAT, OTPHMaHHA Y
mpoueci NpocToi AMCTMNAUIT, MifJaTH BAPYTe npocTili AUCTHIANIT, AWCTHIAT, WO
3HOBY YTBOPHTECS, NOTIM 3HOBY MiAAaTH TOMY CamOMy OTpALIOBAHHIO it n,T0
nicas JeAKOro YWCNa TaKWx Orfepaii MOXKHA ONEPKATH MAJCHBKY KiJIBKIiCTB
IPAKTHYHO HMCTOFO HM3BKOKUIUIAYOTO YM BHCOKOKMILLIHOrO komnoHeHTa. Kpim
HU3BKOFO BHMXOXy TNPAKTHUHO HHCTHX KOMIOHEHTIB i HeoOXiAHOCTI yCTaHOBKH
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1. Marepianu HeOpraHi4YHOr0 MNOXOMKEHHH

Li maTepiamn BHKOPHUCTOBYIOTh i SIK KOHCTPYKUiAHi, i A% BUTOTOBJIEHHA
3axMCHUX mokpuTTie. HaiinowwpeHiwnmn €: kepaMika, dapdop, ckio, B’sKydi
MaTepiaii, KNCIOTOCTiliKUi 6eToH, a3becT.

BOHM MarOTb BHCOKY KHCIOTOCTIiHKICTb, MEXaHI4HY MiLIHICTh, BATPHMYIOTE Ail0
BHCOKMX TemnepaTyp. OZIHaK Ui MaTepiau [OraHo MiLJAKThCA MeXaHiuHii 06pobili,
KPUXKi, TOraHo MEPeHOCATh pi3Ki Tepenagy Temneparyp, MalTs Maly
TerutonposianicTs. Yacto iX BHMKOPHCTOBYIOTh fIK i30MauifiHi Marepianu Ta And
dyTepieky anapaTis, 3 HUX BUTOTOBJAIOTL TPYOH, apMarypH, MPOKITAIKK TOLIO.

Jly’ke TMOWMPEHHM € BHKOPHCTAHHA KHMCJIOTOCTiikux GETOHIB i 3aMa3ok —
KOMMO3MTIBE Ha OCHOBi pimkoro ckna (SiO;NayK)O) 3 cunikaTHUMH
HanoBHIOBauaMM (KBaplOBHH nicok, kaM'aHe muTTa) i Na,SiFs (mpuckoproBay
TBepuiHns). Taki 6ETOHM WHMPOKO BUKOPMCTOBYIOTh Y BHFOTOBJIEHHI CXOBMIL VIS
KHCIIOT.

KucnoTocTiiika_kepaMika BUMOTOBNSETBCS 3 MPUPOAHOT abo 36arayeHol FIIMHH
IIAXOM BHMATY B CyMilli 3 MiCKOM i MONbOBMM MMaroM. 3 Hei BUrOTOBIANOTH
BMpOGH il NeTali anapartis, ki XapaKTePHU3YIOTHCA Ta30HENPOHUKHICTIO i cTiiikicTiO
10 Iii CHIBHMX KHCIIOT 33 BHCOKHX TEMIIEpAaTyp, OAHaK N0 BIUIMBY iIKWX JIyTiB
KHCJIOTOCTIilKa KepaMika € HecTilka.

Kam’siHe nutTs (TiaBieHuii nia6as abo 6asaneT) ONEPXYHOTh M1ABIEHHAM
ripchbkuMX TOpid i TNOAAIBINOK TEPMiuHOK OOPOOKOK  BIAIMTHX BUpOGiB —
dyrepoBounnx MMT abo (acoHHMX Oetaned (Tpy6, wWTYyuepis, JIOTKIB TOLLO).
Kam’siHe JHTTA BUPI3HACTHCA BHCOKOIO XiMiUHOIO CTiliKicTIO, MEXaHIYHOIO MILIHICTHO,
ra30HENPOHUKHICTIO i 3HOCOCTIHKICTIO.

EMani HeopraHiYHOro MOXOMKEHHS MalOTh JOCHTb BUCOKY KOPO3ifHY CTifiKiCTB

i MiudicTe, rapuuit nexopatmBHHi BHA. CkiaomoniGHi Macu  OHEpKYIOTH
CTUIaBAIOBAaHHAM Y BiIMOBIIHUX CHiBBiAHOLICHHAX ITICKY, MONBOBOTO WIMATY, Pi3HHX
IIMH 3 Gypolo, COMOI, CENTPOK Ta {HWMMM Marepianamu. OKchad Hikemo i
K0GanbTy, WO BXOAATH 1O CKIaly MacH, 3aGesneuyroTb AoGpe 3ueruieHHa 1i 3
METAIEBOIO MIOBEPXHEIO T2 HALAIOTH eMali NOTPiGHOTO 3a6apBieHHs.

2. MaTtepiaju 0praHivHOro NOXoKeHHst

Jlo HEMETaNiuHHX MaTepiaiiB OpraHiyHOro NOXOIKEHH: BIIHOCATE IUIACTMACH,
MaTepiaii Ha OCHOBi kaydyKy, ByrierpadiTosi Matepiany, naxu A ¢papou.
IInacmmacu ax KoHcmpyKyitni Mamepianu
[MnacTHuni MacH € TepCTEKTWBHMMH MaTepianaMH B anapatoOydyBaHHI JUld
XiMiko-papmaleBTHUHOrO BHpOOHHMUTBA. HuHi 3HalWnH CBOE 3aCTOCYBaHHA
BiniMUIacT, monieTuieH, noninponuieH, GToponnact Ta in. lracmmacu NoAUIAIOTHCA
Ha TEpPMOIIACTMHHI # TepMopeakTHBHi. TepMOMIACTHYHI MIacTMacH MOCTIHHO
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BCIHKOrG  4MCla  INWCTUISUIMHHMX KyOiB i  KOHDeHcaropis, mis NIpOREAEHHS
3a3HAYCHOTO mpouecy HeoOXimHi 6ynu 6 3HauWi BuTpaTH Temna i Xonomy Ha
GaraTopaszoBe BUNAPOBYBAHHA PilMH i KOHAEHCALLO napu.

Takum uuHOM, GaraTopasoBe uepryBauHs mpouecis BHUITAPOBYBAHHA | KOH-
Aencauii 3 MeTOW MOAiMy cyMimi Ha YMCTI  KOMIOHEHTH Ha3UBaETHCA
pexmugbixayiero.

Pexmugpikayisa — ue mnporuteviiina B3aemonia aBOX HEPIBHOBaXHUX (a3
piavHM i napu, wWo yTBOPIOETbCA 3 Wiel pimunu. Tlpu uboMy napa GesynuuHO
30aravyeTbCs  HU3BKOKHIUIAYMM (1eTkMM)  kOMnNOHeHTOM, a pinMHa -
BHCOKOKHMIIAYHM (BaXKOJNETKHM) KOMIOHeHTOM. CyTHiCTB npouecy pextudikauii
MOXXHA XapaKTepU3yBaTH, K NOALT Pimkol CyMilli Ha HMCTHAST i 3a/IMUIOK y
pe3y/bTaTi MpoTHTeuiiHOI B3aeMomil piauHu 3 napoto. Pektudikauieio Moxe 6yTn
AOCATHYTHH Oy Xb-IKHH 3a7aHHH CTYNiHb PO3AINEHHS PigKuX Cymiute. Pektudikauis
€ CKJIAZHUM MPOLIECOM THCTHIALLT.

[Tpouecu pextudikanii 3mificHiooTsca nepionnuHo abo Gesnepepsro mpu
PI3HOMaHITHHX THCKaX: aTMOC(hepHOMY THCKY, Mil BAKyyMOM (W18 Nofiny cymimweii
PEHOBHH 3 BHCOKOK) TEMIIEPATYPOKd KMITIHHS), @ TAaKOXK I THCKOM OUIBLIAM 3a
atMochepHuit (A4 nodiny cyMiweH, mWe € ra3onomiGHUMH OpH  HOPMALHUX
TEMIIEpaTypax).

BesnepepeHy pextuikauito nposonsts He B OKpeMuX Ky6ax, a B KOJIOHAaXx,
PO3AINEHHX MeperopoakamMy, fAKi HA3MBAIOTHCS TapiskaMu. Ha koxwiit Tapinui
BiOYBaIOTLCA Ti caMi mpouecy, 110 i B Kybax. Ha
puc. 10.1.24 306paxeHo cxeMy pextudikawiiinoro
anapara Oe3nepepBHOI Aii, MO ckiagaeThes 3
KOJIOHH 1, nednermatopa 2 i XonomwnbHuka 3.
Konony ymoBHo nopineHo na npi wactunm. Bepxus
4aCTHHA KOJIOHH (4aCTHHA a Ha3UBAETHCK KOJIOHOIO
3MIlIHEHHA, HWXKHA 6 — KOJOHOIO BHCHA)KEHHS ).
IlpusHauenns xonown nomsrae B Tomy, wWOG
TIPHBECTH B TiCHMH KOHTAKT NMapoBy i piaKy ¢asu,
AKI MICTATb KOMIIOHEHTH, LIO PO3ALIAIOTECA.

Harpira piaka cymim Hagxomuts B KOJIOHy [
i omyckaersea no Hi#t, mepenuBarounchy 3 Tapijku

Puc. 10.1.24. Pexmucpixayiina g Tapinky. Hasycrpiu iii pyxaersca napa. 11{o6
Kon10Ha besnepepenol Oii YTBODHTH LIO TIapy, B HWXKHIO 4YaCTHHY KOJIOHH
MOJalOTe  rpilody  BOAAHY napy. 3a  uac
NPOXOMKEHHS BHXiOHOT CyMilli B KONOHi BHCHXEHHS JerkoneTKuii KOMIIOHEHT
(Hanpuknan apoMaTHuHi peYOBMHH) 3 piakoi ¢asu nepexomuth y maposy dasy, i
3aJIMILIOK, WO BHXOIMTb 3 KOJIOHH, MIiCTHTb B OCHOBHOMY BAQXXKOJICTKHI1 KOMITOHEHT

Hoda
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(oy). [Tapa, AiKa BUXOJMTDb 3 KOJIOHH BUCHAXKEHH: B KONIOHY 3MiLHEHHS, MiCTHTb,
raKMM YHHOM, Maibke BeCh JETKOJETKHH KOMIIOHEHT, WO MICTHTBCA y BHUXiAHIHA
cymimi. 3MilHIOIOYA YacTHHA KOJOHH NpH3HAICHA s Toro, wo6 36iNBIWIKMTH
KOHLIEHTPALIO JIETKOJIETKOrO KOMNOHEHTA. Jlnst usoro 3 AedrierMatopa 2 Ha BEPXHIO
TapinKy 3MillHIOIOUO] KOJIOHM HaIXOAMTH dnerma, o MiCTHTbL BUCOKHH BiZICOTOK
JETKOJIETKOTO KOMIIOHEHTA, 3/MBAlOYHCh MO TAPIKaX KOJOHH 3MilHeHHs1, dnerMa
Biamae cBili NerkoneTKuil KOMIIOHEHT mapi, a cama MpUitMac 3 Mapd BAXKKONETKHA
KOMITOHEHT. Y pesynsrari Takoro oGMiHy mapa, ska BHXOMMTL 3 KOJIOHH B
pedrnermarop, 36aradyerscs JIErKONETKAM KOMIIOHeHTOM. 36araueHa mapa
KOHJEHCYEThCA YaCTKOBO B nedermatopi, yTBoptoroun guermy. He ckoHaeHcoBana
B AedierMaropi napa apoOMaTH4HHX PEYOBMH HANXOMMUTEL Yy XONOAUABHUK 3, 1€
KOHZECYEThCA [OBHICTIO i INCTUIIAT NOCTYMAC B 36ipHUK.

Y BHpOOHHLTBI HEBEIMKOTO macmraly BMKOPUCTOBYIOTHCS pextudikauiini
KONOHM mepioauuHoi Aii. [Tpuknal Takoi yCTaHOBKM HABEICHO pa puc. 10.1.25.
BuxifHa cyMmiill 3aBaHTaXyeThCA B ky6 I, obnaaHaHMi HarpiBalbHUM MPHCTPOEM.
Cymiut HarpiBa€rbes 10 KumiHHS, 1 ii 1apa HagXoATb TiA HHXKHIO Tapinky
pekTudikauiiHOT KOMOHH 2. [apa, MiAHIMAKOYMCH MO pexTHdiKalifiHil KOOH,
/"\ 36aravyloTbC  HH3BKOKUIUIAIHM
-3 KOMITOHEHTOM, AKHMM 30iAHIOETBCA
Il
&

¢nerma, o CTiKae BHU3 Ta
HanXoIMTh i3 neduiermaropa 3 Ha
BepXHIO Tapiiky konouw. [lapa 3
KOJIOHH HanpasnAeThCa B aedier-
Marop 3, A€ BOHa uinkom abo

s 7{ " 4acTKOBO  KOHJGHCYETHCA. Y
BUNAJKy MOBHOI  KOHAEHCAUil
pinuHa PO3AUIAETECA 3a

Puc. 10.1.25. [Tpunyunosa cxema pexmudikayiinot ZIONIOMOTOI0 ALTHBHOT BOPOHKH 4

ycmarosxu nepioduunoi Oii: 1 —ky6; 2 — pexmudpixayiiina Ha dnermy i AMCTHIAT. Dsaerma

konoma; 3 — degpreemamop; 4 — OinuabHA 60pOHKA; HAMpaBlAETLCA  HAa  3POLICHHA

5 — xonoounsux; 6, 7 — 36ipHuKu pekTHdikauifiHOT ~ KONOHH, 2

OUCTHIAAT — TPOXOIMTH 4epes

XOJNIOMMIBHHUK 5 i HanpaBNA€TbCA

B 36ipauku 6 i 7. Tlicna Toro, Ak NOCATHYTO 3af]aHuil cKiIaj KyOGOBOTO 3alMIIKY

JAIMUIOK JTMBAIOTh, 3aBAHTAXYIOTH KyO BUXiNHOW CyMimmmio # omepauito
MOBTOPIOKOTE.
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Kpucmanizaula ma cpepa 3acmocyeanns

Kpucmanizayieio Ha3vBalOTh TPOLEC BUILIEHHS TBepaoi dasm y BUIIIAM]
KPUCTAB 3 PO3YHHIB i po3IUIaBis.

OpepxaHHs BENUKOI KITBKOCTI KPUCTATIB Y POMHCIIOBMX YMOBaX Ha3UBAHOTh
MacOBOIO  KpucTanizauicro. BoHa npoBOAMTECS NpU  3HIKEHHI  POIYMHHOCT
PeUYOBMHH, W0 BHIIIAETBCA, 33 PAXYHOK BHWIYYEHHS HYaCTHHH PO3YMHHHKA
(Hanpuknaj, — BUMaproBaHHAM) 260  3HIDKCHHSM  TEMIIEPATYpH  PO3UHHY.
Kpucranizauis 3 po3uMHy BeETBCA 3 OXOJOMKYBAaHHSM pO3MaBieHol Mack
Matepialy, FOJIOBHUM YMHOM, I/ HOTO 3aTBEPAIHHZ.

Meromom KpucTanizauii NpoBOAATECA HACTYMHI TeXHOJOriuHi Mpouec:
BHJIMEHHA TBEPAMX DPO3YHHEHHX DEYOBMH 3 PO3YMHIB, 3aTBEPIIiHHS pO3IUIABiB;
- po3NOAiN cyMimedl pedoBUH Ha ¢pakuii, 36araueHi AKHM-HeGYIb KOMIOHEHTOM, a
~iHKOMM Ha MPAaKTHYHO YMCTi KOMIIOHEHTH; IJIMGOKE OYHILEHHT PEYOBMH Bif
nomimok. Yci ui mpouecu MiAMOPAAKOBaHI 3araibHHM 3aKOHOMIPHOCTAM, Xo4a i
MAIOTh Pl TEXHONOMMHHX OCOGIMBOCTEH i BIAPi3HAIOTHCS KOHCTPYKIIEK anapaTiB.

Kpucranizanis € andysilinum npouecom. TIlim uac Joro 3ailicHeHus
BinbyBa€eThCa MacooOMiH Mixk pikoro i TBepaoto dazamu. Y pesynerari MacooGMiHy
‘PCUOBMHA MEpexXOAnTh 3 piakoi (asu B TBepAy. KpucTamizauis zactocoByeThes B
bapMaueBTHUHIN MPOMHCIOBOCTI Mid Yac BMPOGHMUTBA WiNOTO psay IpemnapaTis,
aHTUOIOTHKIB, TJIIOKO3H, JTMMOHHOI Ta MOJIOYHOI KMCJIOT, iHIIHX MPOOYKTiB. Y
AesKHX BUPOOHMITBAX KPHUCTANi3alis € HeOWKAHUM MPOLECOM.

Y BUpOGHHYMX yMOBaX MPOIEC KPMCTanizauii CKIaNaeThCs 3 TAKHX OMEpaLliii:
BJIaCHe KpHCTani3auii, BiAfiNeHHs KPHCTaNiB Bl PO3YHHY (IO HA3HBACTHCA B LBOMY
BUMAAKYy MAaTO4YHMM), NepekpucTaiizanii (nNpn HeoOXigHOCTI), NPOMMBAHHA
KpuCTaliB Ta iX HacTymHe CymiHHA. SIK MOMEPeNHIO olepauilo, wWo 3abe3medye
HeOOXiNHY  KOHLEHTpauilo  po3dMHY Iepef  KPUCTANI3ali€lo, MPOBOASTH
BUIAPIOBAHHS.

[Tpouec xpucTanizauil XapakTepU3y€EThCA CTATMKOKO, KIHETUKOIO Hi IMHAMIKOIO.
Cratuka kpucranizanii BU3HaYac YMOBH PiBHOBArH MiX KPHCTAIaMH i PO3UMHOM, 3
AKOTO BOHH YTBOPIOBAJIMCH, @ TaKOX 3B'I30K MDK MOYaTKOBMMHM Ta KiHLEBHUMH
napameTpami MpoLecy.

KiHeTHKa BCTAHOBIIIOE BEJIMYHHY IUBHIKOCTi TEPEXONY PEYUOBMHHM 3 OJHI€
dasy B iHIIY 33 331laHUX YMOB.

Huuamixa kpucTanizauii BU3HaYae XapakTep 3MiHH NapaMeTpiB CHCTEMH B Yaci
Ha BHYTPillHi 30ypeHHs i 30BHIlUHI peryomdi BINUBH.

Ipouecn kpucranizauii BiAPI3HAIOTECA 3HAYHOI crammictio. HaiGinbuw
OMNpailbOBAHO [[MTAHHA CTATHKM MPOLECY, MEHIIIE CTYIIEH] - ioro KiHeTHKH; AMHaMiKa
NIpoLIECY KpUCTaTi3aLii 3 pO3YHHIB 3HAXOAUTHCA B IOYATKOBIH CTajil BABYEHHI.
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B OCHOBI Mpoliecy KpucTatizauil JeXUThb 3AaTHICT PEHOBHHH POIYHHATUCS Y
Pi3HOMAHITHHX PiIMHAX - PO3uHHHUKaX. HaHGinbi PO3NOBCIOLKEHNM PO3HHHHHKOM
€ Boxa. TBepHi PEYOBMHHM 3aEXKHO Bill TOTO, AK 3MIHIOETBCA iX PO34HHHICTD 3i
3MiHOIO TeMnepaTypH, MOXyTb MaTH TO3MTHBHY PO3YMHHICTH (pO3YMHHICTD i3
MiJBUIEHHAM TeMmMepaTypy 30iNbLUyeThCA) | 3HAYHO pime — HEraTHBHY
PO3YMHHICTD (3 NiABHLIEHHAM TEMIEPaTypH PO3UMHHICTb 3HIKYETBCA).

Po3uMH, WO 3HAXOOMThCA B PpiBHOBasi 3 Teepaoro (Qasorw 3a JaHOL
TEMNEpaTypH, HA3MBAETHCA HACMYCHUM. Y TaKOMY po3uMHi MK TBEPAOIO
PEUOBHMHOIO i PO3UMHOM Ma€ Miclle JMHAMIiYHA PIBHOBAra, AKa XapaKTEpH3yeETbCA
THM, WO 3@ OJAHHHIO 4Yacy KiJbKiCTh YaCTHHOK, IHO PO3YHHAIOTHLCA 3 KPUCTAIB i
MEPeXonaTh Yy PO3YMH, JOPIiBHIOE KiNLKOCTI 4acCTHHOK, IO KPUCTATi3ylOThCA B
PO3uMHI Ta MepexolaTh y Teepay dasy.

[HKONM KOHLEHTPALIi PO3UMHEHOT PedoBHHM Moxe OyTu Oinbwia, Hik if
PO3YMHHICTS. Taki PO3YMHH HA3UBAIOTHCA NEPEHACHUCHUMHU. Y MOBH MEPEHACHHEHHSA
PO34UHHY JOCATAI0THCA:

- BUINApOBYBAHHAM YAaCTHHH PO3YHHHUKA Y BiAKPHTIH AOCYANHI TIPY TEMIIEPATYPi,
HWOKYiM BiJl TOUKM KHNiHHSA;

- Nl Yac BUNapOBYBAHHS YACTHHM PO3UMHHMKA Y BUIAPHOMY anapari;

- mij 4ac JOAABaHHA B PO3YMH BOAOBiAOHPAIOUMX PEUOBHH;

- Mi 9ac OXONOMKYBAHHA PO3YHHIB 3 NIO3UTHBHOIO PO34YMHHICTIO 260 HarpiBaHHs
PO34HHIB 3 HEraTHBHOIO POITNHHICTIO PEHOBHH.

[TepenacuueHi PO3UMHH HECTIHKI, NETKO MEPEXONATh Y HacuueHi po3uund. ITin
4Yac TaKOTo [EPeXOy 3 EPEHACHUEHHX PO3UHHIB BUNajac TBepAa paza.

IMpouec kpucTanmizauii GyAb-AKOi PEYOBHHH POSIIANAETBCA SK Takuh, MO
nporikae B nBi cramii. Ha mnepwifi cramii YTBOPIOIOTBCA 3apOAKH (ueHTpH)
KpHCTanisaiii, Ha Apyriil BinGyBaecTbCS PiCT KPUCTATB HABKONO HMX. V saranbHiit
Teopii KpMCTTi3aLii YTBOPEHHS 3apO/IKiB KPHCTATIIB PO3TJIANAETHCA AK aundy3iiHui
MPOLIEC, OCKINBKH A1 HBOTO HeoOXiaHa PyX/IHBIiCTh aToMiB y BHXijHii (a3i Ta HOBIH
dazi, mwo yTBOPIOETHCA (MEXaHi3M WBOTO MPOUECY HE OTPUMaB iue 3aKiHYEHOro
pilenns). 3a HAajABHUMH TEOPETUHMHMMH NAHHMH Ta PE3y/bTaTaMH HHCICHHHX
€KCIIEPUMEHTATIBEHHX JOCIIKEHb I03BONAETECS CTBEPIKYBATH, IO HIBHIKICTh YTBO-
PeHHs 3apOAKiB 3aTEKWTh BiJl TEMIeEpaTypH, MeXaHi4YHMX (mepeMilryBaHHs,
CTpyllyBaHHs) Ta iHWKX (Hanpukiag, yABTPa3ByKOBHX) BIUIMBiB, CTyNeHs
IOPCTKOCT] CTIHOK Ta iH.

ICHYIOTh 1 IeKisibka Teopili POCTy KpHCTANiB: MOJIEKYJIAPHO-KiHETHYHA,
TepMonHHaMivHa, Audysilina Ta iH. KoxkHa 3 HUX MOACHIOE JMilie OKpeMi CTOPOHH
MPOLIECY, OMHAK €IUHOI TEOpii POCTY KPHUCTAIB i TMOACHEHHS MeXaHi3My NpoLecy
[IOKH IO HEMAE. ‘
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3rigHo 3 MOJIEKYJIAPHO-KIHETHYHOIO Teopi€lo (amcopOLuiiiHO) apyra craiid
KpucTanizalii — picT KpHCTaNiB — pO3INIANAETHCA SK PAN ENEMEHTapHUX aKTiB
NMpUENHAHHA [0 3POCTalovo0i MOBEPXHi rpaHedl MOJEKYJAPHMX KOMIUIEKCIB, LIO
yTBOpUJIMCS B Maci BHMXigHOI (asu. Y mpoueci pocTy KpHCTaliB BiaOyBacThbCs
MacoBizlaua 0 MOBEPXHi MeXOBOro apy, Audysis pedoBMHH 4Yepe3 Leil wap 1o
NOBEPXHi KPUCTANlY, PyX YAacTHHOK Y3HOBX MOBEPXHi KPHMCTANly i BKJIFOUEHHH iX Y
MOBEPXHEBY KpHMCTaniuHy pewiTKy, BifBENEHHA TENIOTH KpuCTalisauii Ta
BUBLIBHEHOT riapatauliiiHoi Boou Big nosepxHi kpucramy. [lepexin mMonexys posuu-
HEHOI PEYOBHHM [JO [OBEPXHI  3POCTAlOMOr0  KPUCTAly  MPHCKOPIOETHCA
repeMillyBaHHSM BHACITIOK 3MEHILIEHHS TOBIIMHH AW(Y3iHHOro MexOBOro mwapy.
[IBHAKICTE POCTY KPHCTANB TAKOXK 30LMBIIYETHCA 3 MiABHIIEHHAM TEMIEpaTypH,
npy LULOMY HPHCKOPIOETHCH IAuby3if, MONErmyeTbess MiaXil 3 pO3YHHY HOBHX
MOJIEKYJ PEHOBMHH, 3 IKMX CKJIAJacThes CTPYKTypa Kpuctary. [Judysis B Hanpamky
IO HEHTPY KpHCTaNi3auil BUHUKAE y 3B'A3KY 3 THMM, [IO KOHLIEHTpauisd TBEPAOi pe-
JOBHHM HABKOJO KPHUCTATY MEHIIa, HiXK BAAJIMHI Bil HBOTO.

PywiliHoto CHJIO0 KpucTanisauii, K i y BCAKOMY Macoo6MiHHOMY Tpoueci, €
Di3HMIIA KOHIIEHTpauifi. Y [aHOMy BHMamKy Ue Pi3HHUA MiX KOHLEHTpaui€to
nepenacuueHoro posuuHy C i HacuueHoro posuuHy C, y MexoBiH audysiiiHii
[UNBL, IO TOKPHBAE 3pocTaloumnii kpuctan. Lla pisHuus xonuentpauii (C-C,)
3abe3nedy€ MOAONAHHS ABOX OMOPiB: AH(y3ifiHOro onopy MOrpaHUYHOro WIapy Ta
KIHETHYHOro ONopy, IO BHHMKA€E MiA 4ac BBEXCHHA MOJIEKYJIM PEYOBHHHM B KpH-
CTANIYHY IPATKy KPHCTATY.

BelHuMHAa KpHCTaNiB, LIO YTBOPIOIOTHCA, 3aN€KUTh Bill KiIBKOCTi UEHTPiB
KpHCTanizalii B posduHi. JUIs OfepXKaHHA ONHODIIHHMX 3a PO3MipaMH KpHMCTaiiB
BIAIOTHCA 1O BHKODHCTaHHA Tak 3BaHOi 3aTpaBKW. 3aTpaBka - 1l HampiGHiuti
9acTMHKM KpHCTalie abo HaBiTh HalApiGHi KpHcTamu Tiel caMoi pedoBHHH, WIO
BHOCHATLCH B TepeHacHueHUA po3yrH. KoXHa 3 4aCTHHOK 3aTPaBKH € LICHTPOM KpH-
cranizanii. Kpucranu, o yTBOpIOIOTLCA, MAlOTh Pi3Hi pPO3MipH, a OTXeE, i pi3Hy Macy.
JIpi6Hi KpHCTanM YTBOPIOKOTBCS Y BHUOAAKy HAafsBHOCTI BETHKOi KillbKOCTi LEHTpiB
KpHCTai3aii, a TaKOX i/l 4ac LIBHIKOTO OXOJIO/KEHHS PO3YHHY, IHTEHCHBHOTO Iie-
peMilyBaHHs, BUCOKOT KOHUEHTpALIi Ta HH3bKOI MOJIEKYJIPHOI MAacH pO3YHHEHO]
peuOBMHM. 3a LMX yMOB YTBODIOETBCA BENMKA KUIBKICTh 3apoiKiB KpHCTanis,
JKMBJICHHS KOXKHOTO 3 HMX PO3YHHEHOK PEYOBHHOIO HEIOCTATHE, TOMY OAEPXKYHOTBCS
Ipi6Hi kpucTanu. Benuki KPHCTaNH YTBOPIOIOTHCA NPH HEBEJHKiA KIMBKOCTI LICHTpiB
KPHUCTaJli3allii, @ TaKoX NP MOBLILHOMY OXOJIO/KEHHi B HEPYXOMOMY DO3YMHI
PO3YHHEHO! PEYOBUHH 3 BUCOKOKO MOJIEKYJIAPHOIO MACOIO .

3a3Buyali y BAPOGHHYMX YMOBaX MPOLIEC KPUCTANI3aLiT NIPOTIKAE 3 HEBENUKOIO
IIBMAKICTIO, KiNBKICT LIEHTPIiB KpUCTANi3alil HEBENIMKA, B Pe3yJIbTaTi YTBOPIOIOTHCS
BENMKi KPHUCT&IM, AKi Jiermle BiACTOIIOTECA, (ifBTPYIOTBCA, YTPUMYIOTh MEHLe
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BONOIH MijJ 4Yac MPOMHBAHHA Ta CKOpille BUCYWIYIOThCS, Hixk apibui. Tlporte inkonu
BHMOTH nependayaroTh OfepKaHHa HalApiOHILNX KpUCTaTiB.

VY npoMucIIoBif NPaKTHLI 3aCTOCOBYIOTH Pi3HOMaHITHI METOAM KpHCTaizauil,
IO BiJPi3HAIOTLCH, B OCHOBHOMY, CNOCOOaMH CTBOPEHHA MEpPeHACHYCHHS. 3 HHX
Ha¥iiBigomiLii Taki TpH crocoOu: )

- OXOJIOIDKYBAHHSI PO3YMHY — 3aCTOCOBYIOTb [UIS DPEYOBMH 3 TNO3HTHBHOKO
PO3UMHHICTIO, TOOTO PO3UHHHICTE AKHX 3MEHLIYETHCA i3 3HHKECHHAM TEMIIEPATY PH;

- BWIYYEHHA PO3YMHHMKA BUNAPOBYBAaHHAM (BUMAPHOBAHHAM) — 3aCTOCOBYIOTH
Ui KpHUCTalizauii pEeYOBHH 3 HEFaTHBHOK i [yXke HHU3bKOK MO3UTHBHOK
PO3YHHHICTIO;

- BHCOJIIOBAHHA PO3YMHIB — 3AiHCHIOETECS HONABAHHAM PEUOBHH, IO 3HIXKYHOTh
PO3UMHHICTH KOMIIOHEHTA, SKUM KPUCTATI3y€ThCA.

Ha#binblue MOIIMPEHHA OTPUMAH CIIOCOOM OXONOMKEHHA PO3UUHY |
BHITYYEHHA YaCTHHM PO3UMHHMKA. Y JEAKUX BHIAOKaX 3aCTOCOBYIOTH iX OJHOYACHO
(xoMbinoBaHwmit crocif).

Anaparu, npU3HaYeHi i k¢
KpUCTallizallif crMmocobOM OXOJNOMKEHHS

pO3YHHY, HA3HBAIOThCA
KpHCTanizaTopamMu. Bonu BinsHauaoTecs
HPOCTOTOO KOHCTPYKLi # LIMPOKO BHKO-
PHMCTOBYIOTECA B POMUCIIOBOCTI. Ha puc.
Puc. 10.1.26. Cxema xpucmanizamopa 3 10.1.26 3o0paxeHo KpHCTa1i3atop

OXOROOHCYBAHHAM KOpUTHOro TuUmy 3 Miwmankow [ i
HITYYHUAM OXOJIO/DKEHHSM, 32 JOHOMOTORO
OXOJIOJKY BAILHUX €JIEMEHTIB 2.

OxonomKyBasIbHHH areHT (XxonoAHa Boda aGo po3ci) HAZAXOOHTh Y 7-9 BCTaBMEHi
NepreHANKyIIpHO [0 OCi amapara €lIeMEHTH i OXOJIOKYE po3uuH. Mimanka
TPHCKOPIOE OXOJIOMKEHHS PO3YMHY, MEPEIIKOMKAE OCIIAHHIO KPHCTATiB Ha JHO
amapara, BHACIiIOK 4YOro 3MEHIUY€TbCA KUIbKICTh LEHTpiB KpHucTamizauil. Ilicns
KPHUCTai3aTopa PO3YHH, L0 KPHUCTANi3yeThCH, CIPAMOBYETHCA Ha UeHTpUdyry, ne
BiIOKPEMJIIOIOTBC ~ KPHUCTald BiX MAaroO4YHOro pPO34HHY. J[lIA  MpoBeJeHHs
6esnepepBHOro. npouecy i 30iAbIICHHA Yacy KpHCTali3alii BHKOPUCTOBYHOTH
MOCJIiIOBHE CIIOMYYEHHS KiIbKOX KPHCTaNi3aTopiB y Oarapeto.

TMpuknanoM KpUCTani3aTopa 3 BWIYYEHHAM YaCTHHU PO3UMHHUKA € BAKYyM-
amapaT nepiogu4Hoi Aii 3 mapoBuM HarpiBaHHaM (puc. 10.1.27). Bin Mae
LiJIbHO3BapeHUH KOpIyc 4, BCepelMHi sKOro mifBimeHi rpiroya kamepa 2 i
BIOBMIOBAY - cemaparop 3. Y HIKHIH 4acTHHI amapata IUI8 CITyCKY PO3YHHY
BCTAHOBJIEHO KJIaNlaHHMHA NpPUCTPii 6 3 rigpaBniuHUM mpuBoaom. I'piroya kamepa
CKJIAJIaEThCA 3 ABOX KOHIYHHUX TPYyOHHX peliTok /, B AKi 3aBANbLLOBAHI KHI'ATHJIBHI
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Tpybu 5, a 10 UEHTPiB PEliTOK MPHBAPEHO UMPKYJIALWIHHY TpyOy 7. Llnpkynsuis
PO3UHHY 3INCHIOETBCA TAKHM YHMHOM: MO UMPKYJAUifHIA TpyGi Ta KinbUeBoMy
MpoCTOpi, YTBOPEHOMY KOPIYCOM amapata i MOBEPXHEK HarpiBy, piauHa
OMYyCKAEThCA BHM3, @ MIC/A LBOTO M0 KUI'ATHIBHMX TpyOKax MapopilMHHa cyMil
MiAHIMAETLCA Bropy.

¢ amstocrpery

Rpecmsa ae

Kosiseneam

Puc. 10.1.28. Cxema sanvyesozo kpucmanizamopa

Puc. 10.1.27. Baxyym-
anapam nepioouuHol 0ii 3

naposum HazpieanHAM

Bropunna mapa 4epe3 cemapatop 3 MNOCTynac B KOHAEHCATOp. 3rylieHHH
PO34HH BUBAHTAKYIOTh 3 BaKyyM-BHIIAPHOTO anapaty B KPUCTasli3aTop 3 MilIajKoK
JUIA 3aBePILEHHA MPOLIeCY KPUCTai3auii.

Jlns omepanHs KPUCTATI30BaHUX JKHMPIiB 3 METOIO iXHBOrO (hpakLioHyBaHH: Ta
06NaropomkeHHs BHKODHCTOBYIOTH amapatd 3 [apOBHM HarpiBOM i BOAHHM
OXOJNOMKYBAHHAM. ONHOBAIbLEBAN KPHCTAN3aTOp ANA PO3MIIABiB 300paKeHO Ha
puc. 10.1.28. Bin cknamaersca 3 GapabaHa 2 3 NOABIHHAMH CTiHKaMM, AKHi obep-
TaeThes B uandax. HwkHio yactuHy GapabaHy 3aHYpeHO B KOpHTO /, Ske obnaagHaHo
060noHKOIO 118 TapoBoro o6irpisy. bapa6GaH noBoni 06€pTacThCs i CBOEIO HIDKHBOKO
YaCTUHOIO 3aXOTLTKOE PO3IUIAB, AKUIH YTBOPIOE KOPKY KPHCTANIB HA CTIHILL.

ITpouec cyminns y BHPOGHHITBI JiKapChKHX 3a¢00iB

Xapaxmepucmuxa npoyecy cywtinHa ma knacugikayia 061ad0HanHA
[pouec CyuwliHHA WHPOKO 3aCTOCOBYIOTE Yy  (hapmaleBTHYHIA Ta
6ioTexHONOTiuHIl TEXHONOTIAX A BHUOAICHHSA BOJOFH 3 Pi3HOMAHITHMX BOJIOTHX
marepianip (TBepAMX, MacTonomifHUX, PiAKMX) Ha Pi3HMX cTalisx ix mepepobku
(cupoBuHa, naniedabpukarH, roToBi BUpobH).
Cywinnam Ha3WBAETHCA TPOLEC BHIYYEHHA BOJIOTH 3 TBEPAMX, BOJIOTHX,
NacTONoONiOHKMX Ta PiAKMX MaTepianiB IILXOM ii BUNIAPOBYBAHHA Ta BiBOIy NapH,
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o yTBOpIOeThes. [Ipn LbOMy BoOslora 3 martepiany BUAAIAETHCS UUTAXOM Any3ii 3
BHYTPIIUHIX [UapiB 10 MOBEPXHi Ta BUNAPOBYBAHHAM il B HABKOJIMLIHE CepELOBHILE.
CywiHHA € 3aKIO4YHHM eTanoM obpoOkHM MarepianiB, A8 HACTYMHOro
TPAHCROPTYBaHHY i 30epiraHus. .

BHIaNeHHs BOJOrH 3 MaTepialy € CKIATHUM TEXHONOMYHHM MPOLIECOM i YacTo
JiMITYIOUOK CTaji€lo BUPOOHWUTBA. BuIaneHHs BoNOrM 3 MartepianiB H03BOJISE
3MEHLIHTH €HepreTH4HI 3aTpaTH Ha TPAHCNOPTYBAHHS, HAAATH 1M MEBHI BIAaCTHBOCTI,
a TaKoXX 3MEHILIMTH KOpO3ilo anapaTypy npH 30epiraHHi Ta nepepooii.

Bonory 3 marepiajliB MOXHa BHJQJIMTH Pi3HHUMH cnocobaMu: MeXaHiuHuM,
disuko-xiMiunumM i TermosuM. [Ipu MexaHiuHOMY crioco6i BoMory BiITHCKAIOTH Y
mpecax abo B ueHTpudyrax. IIpH LBOMY KiHLeBa BOJOTiCTh He MeHile 20-30%.
Di3uKO-XiMiYHHI crOCi® rpyHTYETBCS Ha 3aCTOCYBaHHI BOJIOTOBiAGIpHHMX 3acobiB i
BUKOPHCTOBYETHCS MEPEBAXKHO B 1ab0OpaTopHiit mpakTuui. ITpu TennosoMy crocobi
BOJIOTa BUMAPOBYETLCA 3 NMOBEPXHi Martepiany i AUQYHIY€e B HABKONHLIHE MOBITpA,
fKe BHIAJAE BOJIOTY 3 CyWapKM. [3 L{bOr0 BMIUTHBAE, INO CYINiHHAM HA3UBAIOTh
TEIJIOBHUIi MpOLIEC, MPH AKOMY BOJIOTICTH 3MeHIyeThea 10 0,2-0,5%.

CyuriHHs € CyMilleHUM TenaoBuM i AMy3ifiHUM NPoLECOM, NPH SKOMY BOJIOTa
audyHaye 3 cepelHiX WapiB Marepiajly A0 HOro MOBEpXHi, MEpPeXOauTh Kpi3b
norpaHudHuil wap, a notiM AnyHIOye BcepeNWHY ra3oBoi a3y, BHHOCAYH MpPH
LBOMY 3 Marepiajly 3HauHy KiIbKiCTh TeruioBoi eHepril. LlIBuakicte npouecy
CYWIiHHA BM3HAYAETLCA IIBHAKICTIO AMdy3il BONOrM 3 CepefMHM Matepiany B
HaBKOJIMUIHE cepefioBHILe. Lle CynpoBOMKY€ETECSA NEPEMILLICHHAM TEIIa 3 CepeilnHH
Marepiany yepe3 HOro NMOBEpXHIO B HABKOJMIUHE cepefoBuule. TakuM HHHOM
npolec cymiHHs 06’ €AHye B cobi Temio- Ta MacooOMiHHUI npoLecH.

Po3pisnatoTs npuponHe i mTy4yHe cymliHHA. [IpuponHe BinbyBaeTbcs Ha
BiIKpHTOMY IOBiTpi 6€3 MITYy4YHOrO HAarpiBaHHA i BifiBeJeHHS CYIIHJIBHOTO areHTa
(noeitps). [TpuxIafOM HMPUPOAHOro CYIIiHHA MOXe OYTH CYLIiHHS COJli Y BiZKpHTHX
MOPCBHKHX BogoiMumax. lleli cmoci® CymIiHHA XapakTepU3yEThCA 3HAYHOIO
TPUBAJCTIO, TPUYOMY TPOLIEC HE PETYJIFOETHCA, @ OfePKyBaHMIT KiHIEBHI MaTepian
1le JOCUTH BOJIOTHIHA.

Y ¢dapmaueBTHUHiIE Ta OGIOTEXHOJIOriUHIA MPOMHUCIOBOCTI Mafike BCIOOU
3aCTOCOBYIOTh WITYYHE CYIUiHHS, TOOTO CYMIIHHS HarpiTHM CYIIWJIBHAM areHTOM,
AKMHl TiC/AA MOINIMHAHHA HHMM BOJIOTM 3 MaTepiajly BiABOIATH 3a HOMOMOIOK
CreuiaulbHUX  BHUDDKHHX — NpUCTpoiB  (BedTwaTopiB). s GimbocTi
(hapMalleBTHYHUX BUPOOHHIITE CYLIiHHS € OJHHM i3 OCHOBHHX MPOLIECIB, META AKOTO
- MiJBUILEHHA CTifiKOCTi MarepianiB mig uyac 30epiraHHs, NOJIMIIEHHA SKiCHUX
MOKa3HHKiB, KOHCEPBYBaHH:, 3MEHILIEHHA MacH 3 METOI TPAHCIOPTYBAaHHA,

MeTtonu CylliHHS BOJIOTHX MaTepialiB po3pi3HAIOTECS MEPEBAKHO CHOCOOOM
MiBECHHS TeIUIa i 3yMoBIeH] (i3nKO-XiMiYHAMH BINaCTHBOCTAMH IIMX Martepiatis,
a TakoXK $OPMOIO 1X 3B'A3KY 3 BOJIOTOIO.

3a cnocoboM MifiBeIeHHs Temsia 0 Marepialy, IO BUCYINYETHCS, PO3Pi3HAIOTH
CYWapKH KOHGEKMUGHI, Kowmaxkmui Ta cneyianoni. HaHNoWIMpeHilIUM € MeToa
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KOHBEKTUBHOIO CYLIiHHS, W0 XapakTepHu3yeThCsa Oe3nocepefHIM KOHTAaKTOM
MaTepiany 3 MOTOKOM HarpiToro TEMIOHOCIA, TOOTO CYWIMIBHHIA areHT, NonepeHso
HarpiTvit y kanopudepi, pyxacrsca y Cymiapui i KoHTakTye 3 matepianom, Lo
BucyLIyeThes. TIpH upoMy CyIapka MOXKE MpALIIOBATH 33 OCHOBHOIO CXEMOI0, TOGTO
3 OJHOPAa30BMM HArpiBaHHAM CYLIWJIBHOrO areHTa abo 3 YacTKOBMM MilirpiBoM
NoBiTPA B CywwibHil kamepi abo iHIUMMH BapiaHTaMmM, y AKUX TeMmmnepaTypa
cymwinna 6yne Huwkde, HDXK y Cyliapui 3a OCHOBHOK CXEMOI), MPH OINHAKOBIM
sarajbHifl BHTpaTi Teruta. KOHTaKkTHe CYIIIHHA 3MINCHIOETHCA LLIAXOM mepenadi
TeIUla BiJ TEIUIOHOCiA KO Marepiaty uepe3 po3miurody iX crinky. Ha manuit uac
WIMPOKO 3aCTOCOBYIOTBCA CliewianeHi BHAOM CywiHHs (pamiauiiine, mienekTpuume,
cy6nimauiiine). TpoTe, KOHBEKTHBHe CywiHHA ¥ Hajmani 3afiMae mpoBigHe Micue
cepen iHIUINX BHJIB.
KpiM 3a crocoGoM NifBENEHHS TEIUIOHOCIA, CYLIapkM MOXHA TaKOoX

xiacugikyBaTH 3a:

* peXHMOM pOGOTH - NepPioAMYHOT, Ge3nepepBHOT i LMKIUHOT Ail;

e BUJOM CYUIMIBLHOTO areHTa - MOBITPAHI, i3 3aCTOCYBaHHAM MeperpiToi mapu i
PiAKHX cepeOBHIL;

e CTAaHOM MaTepialy, SKHH BUCYLIYETHCH - KYCKOBHM, 36pHUCTHE (AMCTIEpCHHE),
NUICBUIHAN, NaCTONOAIOHHHN, pinkuil (PO3uMH);

e CTAaHOM MIapy Marepialy — 3 HEPYXOMHM mmapoM (LIibHMH) i wWwapom
Martepiaiy, AKHi pyXa€eTbes (PO3pHXJIeHHHt, KHIUITYHi, HOHTaHY04HI);

e THCKOM Y CYWIMIBHiH KaMepi - arMocepHi, BaKyyMHi, ITHOOKOBAaKyyMHi, M
HaJUTHIIKOBUM THCKOM;

® HANMPAMKOM PyXy CYLIMJIBHOTO areHTa BiJHOCHO MaTepiany - MpAMOTeYiiHi,
THPOTHTEYilHI, TepexpecHOTEHiHHi;

e THNOM KOHCTPYKHii CYIIMILHOI KaMepH - GapabaHHi, KamepHi, CTpi4koBi,
TYHEJIBHI, TPY69acTi, po3nUmOBaIbHI, THEBMAaTHIHI, BANLIEBI Ta iH.;

e CcmocobOM CTBOPEHHS LMPKYIAUil CYyUIMJIBHOrO areHTa - 3 MNPUPOAHOIC i
BHMYLIEHOIO LIUPKYJIALIEIO.

3 METOI0 ONEPKAHHA BHCOKOAKICHOTO CYXOro NpOIYKTy, iHTeHCHGikauii
CYLIiHHSA, 3MEHLIEHHA coBiBapTOCTi 00’€KTy Ta CHEPreTHYHMX 3aTpaT Ha TNpoLec
po3pobJicHi i BNpoBa/keHi y BAPOGHHIITBO Pi3HOMAHITHI KOHCTPYKLIT KOHBEKTHBHUX
CyumIWIBHUX arperatis. Knacudikauis 3acTocyBaHHA CYIWIBHHMX anapatis B

3QJIEXKHOCTI Bifi OCHOBHMX BIIACTHBOCTEH MaTepiaiis, WO CyWaTses HaBeeHa B Tab.
10.2.1.
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Tabruysn 10.2.1

Knacudikauis TUNB KOHBEKTUBHHX CYILAPOK.

MeTon cyuiHHsA

Tun cywapku

Martepian

3 HEPYXOMHM LIapoM
matepiajy

KamepHi nonnuui nepiosnuHoi
ai

TabneTkoBa Maca, nacta, AUCNEpCHI i
BOJIOKHHUCTI MaTepianu

_ Crpiukosi baBoBHa, uenmono3a, hitonpenaparu
z Tetnesi Tactu
‘ E BaroHeToSHi HonimaTep?anu, nacTy, OUCTIEPCHI
3 pYXOMMUM LHIJIBHHUM & BOJIOKHHMCTI Matepianu
LapoM Matepiany KonseepHi Mertarniyhi Bupobu
(HemepepsHoi aOii) Typbinni Curiki, KyckoBi, nacTononibni Marepiantu
Tapinpuacti [unoBuaHi MaTepianu
axTHi Cunki, KyckoBi, 3epHUCTI MaTepiany
Bankosi [Tactononi6Hi, BaXXKOCHITKI MaTepiany
3 nepemiLry BaHHAM bapabanni JlucnepcHi Matepiany
Matepiany TpyGuacti Byrins, kpucTaniauui Marepian

Bibpoxunnsuuii wap

T'opH30HTANBHI JOTKOBI Ta
BEPTHKaNbHI BiGpoCy LIapkn

Jlucnepcri cunki Matepianu

3i 3BakeHUM LIAPOM

MceBro3pimkeni wap
(onHokamepHi abo nBOKaMepHi
CyLIapKu)

MucnepcHi Matepianu (d,= 0.5-5 MM)

doHTaHyoumi wap (3
peiuiTkoo abo 6e3 pewiTkn)

Hucnepcui matepianu (d.<0.5 Mm),
BOJIOKHHCTI, PijIKi Ta nacTonomitHi
matepianu

OpnHo- Ta 6arato
CTYRiHYaTI
NHEBMOTPYOH

CnipanbHi
MHEBMAaTHYHI
CyiuapKH

ITHeBMoO-
TPAHCTOPT

Rucnepeni marepianu (dy < 5 MM)

Tukinouni

Buxoposi

NOTOKH

CripabHO-BUXOPOBI

3akpyueHi

3 BiLEHTPOBHUM
PO3NWTIOBAHHAM (IMCKOBI
| po3nmnoBayi)

Pinxi Marepianu

s = | Tinpasniuni
£ 2 | (mexaniuni)
Z § dopcynkn
3 po3nuneHHAM B OTOLI % g CTpyMeHeBi Ta
TEIUIOHOCA S = | BinueHTposi Pinki Ta macrononi6GHi matepiann
© 2 | uesmarnuni ’
=%
dopcyHkn
AKyCTHYHE
YnbTpaseykose
Enextpuune
Tlynscauiiine
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36epiratoTh 3AATHICTH 10 (QOPMYBAHHS 34 MEBHUX TEMNepaTypu H THCKY, TOOTO
MOXKYTh 6araropasoBo pO3M AKIUYBATHCS TNPH HArpiBaHHi # TBEPAHYTH IipH
NOJAILLIOMY OXOJNOMKeHHi. TepMOpEaKTHBHI [UIACTMACH ILBHMJKO BTPavaroTh
3JATHICTH 10 GOPMYBaHHs B Pe3yJIbTaTi TEPMiUHOTO BIUIHBY, TOGTO TUILKH OAMH pa3s
PO3M’SKIIYIOTHCA Bia HarpiBaHHs i MIABNATHCA B IIPOLIECi BMTOTOBJIEHHA BUPODY.
Huzue HaBeNEHO KOPOTKY XapaKTEpHCTHKY IU1acTMac, WO HaH4acTille BUKOPHCTO-
BYIOTBCS Y BUTOTOBJICHHI yCTaTKyBaHHA XOI1.

daonit — KHCIOTOCTiHKA TEPMOPEAKTHBHA KOMMO3MLi Ha OCHOBI (e-
HompopManberiHoi CMOIHK i HaMoBHIOBaYa (a36ecT, xayuyk, iHomi rpadir), 3 aKoi
(opMyI0Ts izHi BHPOGH (KOJIOHH, GiNlbTpH, TerioobMiHHI anapaTH, cxoBuLia, TPyOH,
3amipHi apMaTypy). Bi serko migmaeTses MeXaHiuHil 06pobui, npecysanHio, fobpe
CKJIEIETLCA Mae BHCOKY XiMidHy CTiMKiCTh. 3aCTOCOBYETHCA 3a TeMIepatyp Bil —
30°C po +140°C.

TekcTONIT — OaraTowsapoBuii Matepial Ha OCHOBi 0aBOBHAHO! TKAHWHM i
dopmanbaeriaHoi CMOIH, WO XapaKTEepPH3YEThCA BHCOKOIO MILHICTIO Ha CTUCK i
CTiliKiCTIO O GaraTboX AarpecMBHHX CEpEeNOBHIN. KOro 3acTocoBylOTh [UIf
BUFOTOBJICHHA JI€Tanell yCTaTKyBaHHA (UIecTepeHb, My()T, NilwMAHMKIB), WO
MpalioTh 3a Temnepatypax Bin —196°C no +125°C.

CKIOTEKCTONIT _(CKIOMAACTHK) - AHAIOTIYHMIT TEKCTONiTY Marepian, afe
3aMicTs GABOBHAHOT TKAHMHU BUKOPUCTOBYIOTE CKIIOTKAHHWHY a00 CKIIOBOJIOKHO. Bin
Mae BHLLY XiMiuHy CTiMKiCTb, Jlerkuii, MiHui (3a MiLHICTIO HabMKaeTHCA 10 cTani),
nerko o6pobnseTses. 3i CKIIONNACTHKY BUTOTORAOTE TpyOH, Miluaiky, Bam, neTani
HAcOoCiB; BiH NMPUAATHHIA [ 33XKCTY MOBEPXOHB arapartis. [1pn fonasaHHi GapBHHKIB
OTPHMYIOTh KOJIBOPOBI CKIIOIUIACTUKH (BHIOTOBNAIOTH KOPITYCH MAIINH).

Binimact (nonisinimxiopua abo MBX) — TepMoIUIacTHUHME MaTepian, cTidkH#
IO BIUIMBY Maibke BCiX KHCJIOT, JIYTiB i PO3YMHIB COJIEH, 32 BMHSTKOM CHIBHHX
OKHMCHHKiB. JIErko MiIfacThCa MeXaHiuHiii oOpoOLi, 3BaplOEThCS H CKICIOETHCS. 3
BiHITIACTY BHTOTORAIOTH A€Talli YCTATKYBaHHS, TpyOONpoBoaw, 3amipHi MpHUCTPOL,
IO MpawooTh 3a Temnepatypu Ao 50°C. Jina 36inbleHHS TepMiHy CTyxGH BiH
MOXe MIiCTHTH JonaTkH (caxa). [Tniskamu 3 TIBX MoXHa €rko NOKPUTH MOBEPXHI
CTaNbHMX anapaTiB ¥ OETOHHUX EMKOCTEH.

[lonieTunes OTPUMYIOTH MOJIMEpU3alli€l0 eTwNeHy, BiH OyBac HH3BKOTO
(kpaummi, Mae Ginplly MONEKyISpHY Macy) i Bucokoro THCKy. Llei monimep mae
rapHy ajresito 4O METaiB, WO JO3BOIAE BHKOPHCTOBYBATH HOTO AK aHTHKOPO3iHHHH
3aXHMCHUH MaTepia [is CTATEBUX anaparis, ki MpamioTs 3a TeMnepaTypH a0 60°C.
HaHOCHTBCA TIONIETHICH Ha BHYTPILIHIO IOBEPXHIO ANapaTiB METONOM HOJYM’ SHOTO
HamwieHHs. Moro 3acTOCOBYIOTH TakoX /i BUTOTOBIEHHS TPyGONnpoBoxis. Jlerkui,
n06pe CKIEreThes i nepepobnaeTses (y HoGYTi BUFOTOBAAIOTE 1,5 JiTPOBI MUISAILKH).
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Teopemuuni OCHOGU CYIUIHHA

BinbwicTe cyOcTaHUil, OJEpKaHUX B MNPOMMCIOBHX YMOBaX, € BOJOTMMH
TifaMH, IO MICTATb BEMUKY KiNbKicTh BOAM. BOHA BXOAWTH [0 CKIay POCIMHHHX i
TBAPMHHUX TKaHMH. Bosoruil marepian ckiajaeTbcs 3 TppoX (a3s: TBepauit ckesner
(cyxi pedyoBunM), pisuHa (Boma) i ra3 (moBiTps, BOAfHA mMapa). binslia 4acTMHA
NPOIYKTiB € MOPUCTHMH TiflaMH, Y 1Opax AKHX 3HAXOMTBCH MOBITPS abo BOMsHA
napa. OCKiNbkM Maca ra3oBoi ¢asu abo moBiTpA MOpPiBHAHO 3 MacoK TBEPAOro
CKEJIETy i PiIMHM HAATO Mana, TO HEK HEXTYIOTb, BBAXKAIOUH, 1110 BOJOTI MaTtepiany
CKJIAZATLCA 3 a6CONIOTHO CYyXOl TBEPIOT pEHOBHHH Ta BOJIOTH.

[polec BUTY4€eHHS BOJNOTH 3 IPOTYKTY CYNPOROKYETECA HOPYIUIEHHAM 383Ky
BOJIOTH 3 MaTepiajioM, Ha WO BUTPAuacThCA eHeprif. Bin xapaktepy uboro 3s'sizky
3aNneXKaTh PEXHMH CYUIHHA, IO 3abe3neuyloTh HaHOLTbI edekTUBHE BHITY“4eHHA
BOJIOTH.

Hapamempu gonozozo nosimpa

[Ip# KOHBEKTHBHOMY CYIIiHHi MOBITPS OJHOYACHO BMKOHYE pONb TemIo- i
BOJIOTOHOCIA i CKJIAJAEThCA 3 CyMillli aGCOMOTHO CYyXOro MOBITPA Ta BOAAHOT Mapu.
ToMy HeoOXiJHO 3HATH OCHOBHI NapaMeTpH, AKMMH MOXXHA ONHMCYBAaTH 3MiHH HOTO
CTaHy MPH CyLIiHHi.

1) A6cOMIOTHA BOJIOTICTh MOBITPA - LE KiJIbKICTh BOASHOI NApH B KT, SKa
3HAXOAMTECA B 1M’ BOJIOrOro MOBITpA. PAKTHUHO Lie FYCTHHA BOJIOTOi MapH.
m

napu

vV

Pn=

Py
P.

Lle BigHOweHHs KinbKOoCTi Mapu, WO € B MOBITpi NpM JAHMX YMOBaX, 10
MaKCHMaJIbHOT KiIbKOCTi NapH, AKa Moxxe GyTH B MOBITPi NPH THX CAMUX YMOBax.

M,p, .  _M,.:p, _ Pn
Rr VPSR O T,

M,, — MOJIBHA Maca MNapH; p, — TUCK NapH; p,—THCK NTIapH B YMOBAxX HACHYCHHA

2) BigHocHa BOMNOTICTb (CTYNiHB HACHYEHHS MIOBITPA BOJIOTO) — @ =

OCKUIBKH P, =

3) BonoroBMicT — U KibKiCTh BOASHHX MAapiB, MO 3HAXONATLCA B MOBITPi HO

. . _ Pp
BiZIHOLIEHHIO O /K2 CyXOrO TOBITPS; x| — oo x=0,622——
K2.cyx.nogimps B-¢-p,

1€ B — 3arajbHuii THCK B CHCTEMI.
t°1 @) - 3akoHoMipHicTs 6yae cnoctepirarich a0 t = 100 °C
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Sxmo t = 100 °C, o p, = B i Tomi (/):lg'

i MpH MOAANbLIOMY 3POCTaHHI

TeMIepaTypu ¢ = const ( Ipu 3pocTaHHi TemmnepatypH binbuie 100° ¢ He 3anexHTh
Bi TEMIEpaTypH).

x=0622-28 _0622-2
B-¢-B 1-¢p

4) Edrtanbnis  (TEUIOBMICT BiHeceHWit Ao 1 Kr cyxoro mnoBiTpsa)
HC
! &/, J

- ! ke.cyx .nogimpsi
ripu po3paxyHkax /= C, ‘t*+i,x,
ne C., — CepelHS TUTOMAa TEMJIOEMHICTE aGCOMIOTHO CYXOro MOBITPA,

Klne .
_
kz.cyx.nogimps"C
K2.80102U

(967

K2

X — BOJIOTOBMICT,

—————— iy - eHTAJIBNIs BOAAHOT NMapH,
Ke.cyx.nogimps .

5) Temneparypa ToukH pocH (!, , ). ITin 4ac OXONOMKEHHS BOJIOrOro ROBITPA 3

NOCTIiHMM BOJIOTOBMICTOM X CTYNiHb HAaCHYEHHS [OBITPA BOJIOTOID MOXE JOCATTU
100 % (9 =100%) — MOBITPA CTA€ NOBHICTIO HacHueHuM. [1py noaNbIIOMY 3HHKEHH]
TEMMeparypH mapa, o rnepefyBac y MOBITpi, KOHACHCYETLCA i BOJNOTOBMICT ioro
3MeHIyeTbeA. TeMmepaTrypy, NpH 4Kilf NOBiTPS 3 MOCTiIfHUM BOJIOTOBMICTOM,
OXOJIOMKYHUHCh, CTaE HACHYEHHM, HA3HBAIOTh TEMIIEPATYPOIO TOUKH POCH.

6) Temnepa'lypé mokporo Tepmomerpa ({,). Slkmo mix wac BunapoByBaHHs

BOAM Y TIOBiTpA OyayTh OOTpMMyBaTHCA aniaGaTHi yMOBH, TOOTO BHIIAPOBYBAHHS
BinOyBaTUMEThCS JMWE 33 PAaXyHOK TEIUIOTH MOBITPA, TO TeMmeparypa NoBiTps
3MEHIITyBaTHMETBCA TNPH MOCTIHHOMY TEMIOBMICTiI (eHTanenii) i B CTaHi HMOBHOTO
HACHYEHHS #Oro BONOrOK NOPIiBHIOBaTHME TeMIlepaTypi BHIMapoByBaHo! Boau. 1o
TeMNEPATYPy Ha3HBAKOTh TEMIIEPATYPOIO MOKPOTO TEPMOMETPA.

Cmamuka cywiHHA BUBYAE B3a€MOJiI0 BOJIONOro MaTtepialy 3 HaBKOJHIUHIM
cepenoruuieM. BoHa BCTaHOBMIOE 3B'A30K MiX INOYATKOBMMH H KiHLUEBUMH
napaMeTpaMH Matepiaiy i CyIIHIBHOro areHTa, o 6epyTh y4acTh y LbOMY IpPOLIEC].
Lle#t 3B'A30K BUPQXaIOTh Y BUIVIAAI PiBHAHb MaTepiabHOTO i TEmoBoro 6anasxcie. 13
CTaTHUKM CYWiHHA BH3HA4alOTh Macy BHITApEHOI BOJIOTHM, BHTPaTH CYIUWJIBHOTO
areHTa i TEMIOTH.

Pisnosaza ¢ npoyecax cywinns
SAxuio Martepian 3HaXOAMTHCA B KOHTAKTI 3 BOJIOTUM MOBITPAM, TOAi MOMUIMBI
JBa mpoiecu: 1) cyminas (aecopOuis BOJIOTH 3 MaTepiany) - napLiaibHUA THCK Napy

Hall MOBEPXHEK Martepiany p, MepeBUulye iT mapuialbHUii THCK B MoBiTpi abo rasi
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p,, TO0TO Tipu P,, > P,; 2) 3BONOKEHHA (CopOLis BOJOTM MaTeplanoM) mpu p, <
Pn.
B npoueci CylliHHs BEMYMHA P, 3MEHLIYEThCA Ta HAOMHMKYETCA 10 IPaHHLi

pP. = D,.3a TAKMX YMOB HAacTac CTaH OuHAMIYHOI pieHoeazu, AKOMY BilNOBinac

rpaHHYHa BOJOTICTH MaTepiany, WO HOCHTh Ha3BY pigHosadcia eonozicme Wp.

PiBHOBaKHa BOJIOTICTh 3AICKHMTH BiI MapuialbHOrO THCKY BOJASHOI napH Haj
MOBEPXHEI0 MaTepiany p, abo MPonopuiiiHoi A0 HEl BEIMHMHM BiAHOCHOI BOJIOTOCTI
MOBITPA () Ta BM3HAYAETHCA JOCTIAHUM LULIAXOM.

Jlocmia TpOBOAATh HACTYMHHM YHHOM, HABAXKA MaTepiamy, IO CYLIMTHCS
3aHYPIOETBCS B CEPENOBULIE 3 Pi3HOIO BIIHOCHOIO BONOTICTIO ¢ mpH ! = const Ta
TepioAMYHO 3BAKYETHCA. BooricTs MaTepiany Npy JOCATHEHHI HUM MOCTIAHOT MacH
cTae piBHOBAXHOW. 3a3BHyail HABAXKKHM JOBOAATH JIO TIOCTIAHOT MacK B €KCHKATOpi 3
pO34MHAMM cipuaHOi KMCNOTH Di3HOI KOHUEHTpalii Ta OTPUMYIOTh 3aIEXHICTh

w, = (9) pre. 10.2.1).

3anexsicts W, =f (¢) BCTAHOBIOETECA NPHM CTaiiii Temneparypi, To6T0 €

i3oTepMoto. Kpusa / Ha puc.l oTpMaHa npu BHNapoByBaHHi (aecop6uii) Bosory 3
MaTepiady i HasuBaeThca izomepmoio Oecopfyii. Bume posramosaHa kpuea 2
OTpHMaHa TPH MPOLIECi 3BOJIOKEHHS TA HAHBAETLCA — I30MmepMOoio copbyil.

PosxomkenHs kpuBHx [/ Ta 2 (ricTepe3uc) BKasye Ha Te, IO 171 JOCATHEHHS TOT
camoi piBHOBAXHOT BOJIOTOCT] NOBITPs BENMUHHA ¢ NPH 3BOJIOXEHH] MaTepiany Mae
6ytu Ginpmoro, Hik mpu Horo cywindi. IIpuuuHOIO ricTepesucy € nonagaHHA
TOBITPA B KaNiApH MaTepiaiy, IO CYIUHTHCA Ta HOro copOuis CTiIHKaMH KaminApis.
B pesyibTaTi 1IBOTO NMPH MOAAIBLIOMY 3BOJOXKEHHI MaTepialy 3MEHLIYETbC HOro
3MOMYBaHICTb BOJIOTOIO Ta IS BHUTICHEHHd IIOBiTPA 3 Kaminspie HeoOXinHHi
GinbMil MapuianbHui THCK BOAAHOI Mapy abo Ginbma BenmumbHa ¢ (i30TepMa
cop6ii 2 po3TallioBaHa BULIe i30TepMH Aecopbuii /).
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Puc. 10.2.1. 3anexcricmo pisnosaxchoi gonozocmi mamepiany 6id 8ioHocHoT 601020¢cmi
nogimps
1 — izomepma decopbyii; 2 — isomepma copbyii.

Dopmu 36 'A3KY 80102 3 Mamepiaiom

Ha coronni mpuiinsto knacudikauio GopM 38'a3Ky BOJOTH 3 MaTepianoM, B
OCHOBY SKOi MOKJIANCHO €HEePreTHYHWH MPHHLMM, TOOTO OLIHIOETHCA KiJIBKICTBH
eHeprii, HeoOXiTHOT 1A BUITyuEHHA BOJIOTH 3 IaHOTO MaTepiany. BianoeigHo 3 uieio
KiacHbikalico Gopmu 3B'43KiB NOAINAOTE Ha TPH BENHKI [PyNH: XiMidHy, Bizuko-
XiMiUHy Ta MEXaHiYHy.

XiMi4HO 3B'13aHa BOJIOra - 1€ BOJIOra, LIO 3HAXOAUTHCA B XiMiYHOMY CIIONyueHHi
3 MarepiaioM i NpH CyIHHI He BHAAIEThCA. XiMiyHO 36’A3aHa BONOra Mae
HAHOINbILY eHeprilo 3B’a3Ky 3 MaTepiaioM i Moxe OyTH BHAineHa 3 HKOro mpu
HarpiBaHHi 10 BACOKHX TeMIepaTyp abo B pe3y/IbTaTi IPOBEAEHHS XiMiYHUX peaKlii.

B npoueci cywinns, sk npasuio, RUIANACTECA BONOFA 3B’A3aHa 3 MaTEPiaioM
i3nKo-xiMiuHO i pizMKO-MeXaHiuHO.

®i3uKo-XiMIYHUA 3B'A30K BIUTIOYae Taki GopMu: aacopOuiiiHy, OCMOTHUHY Ta
CTPYKTYpHY. AACOPOWIAHO 3B'A3aHa BOJIOTAa YTPUMYEThCS 3aBASKM aacopOuii mapis
MONeKyJl Ha BHYTPIlUHiH moBepxHi Mikporop TBepaoro Marepiany. OCMOTHYHO
3B'A3aHa BOJIOFA2 3HAXOOMTHLCA BCEPeAUHI IOp | KaHamiB TBEPIOrO Tina, BOHA
Bi/U1iJIeHa HaMliBNPOHUKHUMH MEMOPaHaMH | BMILL€THCS B TBEPIMX TiMlaX POCIHHHOL
Ta kojnoinHoi Oynosd. EHepris 3B’s3ky ancopbuiiiHo 3B’S3aHOi BOJOTH 3HAYHO
AEPEBULIYE EHEPTilo 3B’ 43Ky OCMOTHYHOI BOJIOTH.

Hns TexHonoriyHMX po3paxyHKiB BOJOTiCTH B MaTepianax po3finAloTh Ha aBa
BHITH:

1) Ha BinbHY BOMOTY;
2) Ha 3B’s13aHy BOJIOTY.
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BineHa BOJIOTAa BUMAPOBYETHLCA 3 MaTepiajy 31 IIBUAKICTIO BUIAPOBYBAHHA BOIH
3 BifIbHOT NOBepXHi. Y BHMaAKy HasABHOCTI B MaTepiali BUIBHOT BOJIOTH Dy, = Py

Py — NApLIATBHUI THCK HACHYEHOT NapH BOJM HAN ii BITBHOIO NIOBEPXHEIO.

P - NAPLIATIBEHUA THCK MapH HaJl TOBEPXHEIO Marepiainy

Tpu HasBHOCTI 3B’A3aHOI BOJIOTH B MaTtepiani WBHAKICTh ii BUNApOBYBAaHHA 3
HBOTO MEHILE LIBUAKOCTI BRNIAPOBYBAHH 1i 3 BiNIbHOI MOBEPXHi BOAH, TOOTO p,, < p,.

Tirpockoniuna Touka po3aisise 06acTh BiNBHOT i 38’A3aHOT BOJOTOCTI.

CTpyKTypHa BOJOTa MOTPAaILUIA€ BCEPENMHY KITHH Treo Tl 4ac #oro
YTBOPEHHS | MICTHTHCA B KJIITHHAX POCIIMHHUX TKaHHH.

MexaHiuHa BOJIOra MiCTHTLCA B Kamiaipax Tijia - KamiJgpHa Bojora i Ha #oro
noBepxHi (ToBepxHeBa abo BOJOra  3MOUYyBaHHsS). MexaHiyHO 3B'A3aHa BOJIOra
(iHkonu 1i Ha3WBarOTE BLMLHOIO a0 30BHILIHBOIO) MAac HAATO HEMiWHMH 3B'A30K 3
MaTepiaoM i 5erko Moxe OyTH BHIaleHa 3 HBOTO MEXaHIYHWM CIOCOO0M
(Hanpukiam, TnpecyBaHHAM) ab0 BHIApOBYBaHHSIM (Tak caMo, fAK BOHa
BHITapOBYETHCA 3 MIOBEPXHi BOMK).

3aeXHO Bill mMepeBaxHOi GOPMHU 3B'I3Ky BONOTH 3 MatepialoMm yci TBepai
XapuoBi MpPONYKTH MPUAHATO PO3MOAINATH Ha TPH TPYNH: KamiispHO-TIOPHCTI,
KOJIOTAHI Ta KarnijiApHO-MOPUCTi KONOiaHi.

Y KaniapHO-TIOPMCTHX Marepianax BOJIOra 3B'A3aHA MEXaHIYHO KaMiIIPHOI
cwioto. Tlix wac CymiHHA BOHH POGIATLCA KPHXKMMH. Y MPOLECi CyLiHHA Majio
cTHckytoThea. I1ia yac 3sonoxenHs 106pe NOTTMHAIOTE Oy Ab-AKY PilUHY.

Jl0 KOJOIAHMX BiJHOCATBCA MPOIYKTH, B SKHX MepeBaxkac ancopbuifHo i
OCMOTHYHO 3B'A3aHa Bojiora (Hanpwkian, »xkenaruH). [lin 49ac CymliHHA BOHHM He
CTAlOTh KPHXKMMH; Bill BHCYIUYBAaHHS CHJIBHO CTHMCKYIOTbCS, 30epiraiouu
enacTuHicThk. ITill Yac 3BOJNIOMKEHHs KONOIAHI MaTepiann BOHPAIOTH TiILKM 61M3bKi
32 MONIAPHICTIO PiuHY.

Kaninspso-nopycri KonoigHi Martepiamu MaloTh pisHi ¢opmu 3B'A3KY BONOTH.
ITix yac cymWiHHA LMX MaTepiaiB CIOCTEPIracThCA YCANKa, a Mijl 4ac 3B0JIOKEHH —
ciwibHe HabyxaHHs. Y pesynbTari CymiHHs OUIBLIICTH 3 NPOAYKTIB Wi€l rpymu
HaOyBalOTh KPHUXKOCTI.

Bonozicmes mamepiany ma 3mina tozo cmauny nio 4ac Cyulinus

BnacTHBOCTI BOJNIOTHX MaTepiayliB XapakTepU3YIOTBCA DPHA/IOM IapaMeTpiB, y
TOMY YHCIIi TEMIEPATYPOKD, BONOTICTIO, TEIUIOEMHICTIO; TETIONPOBIAHICTIO Ta iH.

3a3Buuail BoJNiora B Marepiani po3noineHa HepiBHOMipHO. TOMy PO3Di3HAIOTH
CepeIHIO KOHLEHTPAL{IO BOJIOTH B MaTepiai a60 KOHIUEHTPALIIo B JaHi Touwi.

Bonorictes marepialy Moxe OyTH po3paxoBaHa MO BiIHOWIEHHIO 10 HOro
3araneHOl KimpkocTi G a60 MO BiIHOWEHHIO 10 KIMBKOCTI abCONMOTHO CYyXOi
PEUOBHHH, 1O B HBOMY 3HAXOIHUThCA G
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( —3arajibHa Maca BOJIOroro Mareplajly CKIafacTbCs 3 MacH abCOIOTHO CyXOro
maTtepiamy G, Ta MacH BOJIOTH B HEOMY G,

G=G,+G,

BousoricTe, BiaHeceHa 0 3aranbHOl Macu Marepiany (y %):

w=g-100%
G

BonoricTs, BiiHeceHa A0 KiNbKOCTI a0COMIOTHO cyXoro Martepiany (y %):

GE
G

C

100%

we =

KinekicTe abcomoTHO cyxoro Marepially He 3MIiHIOETBCH B IMpoLeci CYIliHHA,
TOMY JUI PO3PaxyHKiB HAHUACTiIIe KOPHCTYIOTHCH BEJIMYMHOK W',
Bonorocti w* Ta w 3B’s3aHi Mik cOGOK 3aJI€KHOCTAMH:

w=—2 .100%
100-w

W= —r  .100%
100+ w*

PosrisHeMo 3MiHy cTaHy matepiany B mpoueci cyminus (puc. 10.2.2). Ilpu
3MiHI BOJIOTOCTi Bil w; A0 w, Marepiax MICTHTB BiJIbHy Bonory (p,=p,) Ta

3HaXOAMTbCS y BosioroMy crahi. Ilpu 3MiHi BOJIOroCTi Bil w, OO w, MaTepian
MiCTHTBh 3B’s13aHY BOJIOTY ( p, < p,) Ta 3HAXOMUTHCS B TirPOCKONIYHOMY cTaHi. Touka

A € TirpockomivyHOK® TOYKOIO, a BOJOFICTh, WO i1 BIANMOBiZae — rirpockomivyHa
BONOTIiCTh w,. SIK 1 WO BCilf 0GNAcTi BOJNIOroro cramy, B TO4Ui A4, WO BiAmnoBixac

p=100%, p, =p,.
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Puc. 10.2.2. 3mina sonozocmi mamepiany 6 npoyeci CyuwinHa

["irpockomiyna BOJIONiCTh w, 3HAaXOAMTHCA HA MEKi BiTbHOT Ta 3B’53aHOI BOJIOTH
B Marepiaili. BinbHa Bosiora 6yie BUAAIATHCA 3 MaTepiay NpH Gyab-akid BilHOCHIH
BOJIOFOCTI HABKONMIIHBEOTO cepeloBHila MeHwiit /00 %. BupanenHs 3B’s3aHol
BOJIOTM MOXJIMBE JIMINE NPM Takili BiTHOCHIH BoNorocti JOBKiMM, fAKi# Biamosinae
BOJIOTICTh MaTepiany, Oinbma piBHoBaxHoi. Ha puc. 10.2.2. Bea obnactb, nme
MaTepian Mo)ke CyIHTHCS, 3alITpuxoBaHa. [1pu rirpockoniyHoMy CTaHi Matepiany,
wo Bimmoeimae o6nacTi Hag KPMBOK PiBHOBXKHOI BOJIOTOCTi, MOMUIHBE TiJlbKH
3BONIOKEHHS MaTepialy, a He HOro CYIIiHHA.

Kinemuxa cywinHa 0poCTeXXye 3MiHH OCHOBHHX IapaMeTpiB BOJOroro
Marepiay i Bonororo InosiTps B vaci. {i xapakrepu3sytoTs rpadikaMH TpbOX BHIIB:
KPHBi CyWIiHHSA, KPUBI IIBMAKOCT CYLIiHHA Ta TEMNEPaTypHi KPUBI.

Lleuoxicme ma nepiodu cywinna. Tlpoliec CyIIiHHA OPOTIKA€ 3i WIBUAKICTIO,
1110 3QIEXMTh Bill POPMH 3B’S3Ky BOJIOTH 3 MaTepialioM Ta MEXaHi3My MepPeMillleHHs
B HhoMY BOJIOrd. KiHeTHka CYIIiHHA XapaKTEePH3YeThCA 3MIHOKO B Yaci CepelHbOl

BOJIOTOCT] MaTepialy, BiHECEHOI 4O KUTBKOCTI aBCOMOTHO CyXOro Marepialy we,
3anexHicTh MiXK BOJIOTICTIO MaTepiajly Ta 4acoM BiloOPaKa€TbCA KPUGOI CYULiHHS
(puc. 10.2.3). ns KOXHOTO KOHKPETHOrO BOJIOTOTO Marepially KpHBa CYLIHHA

GydyeThcs LLTAXOM 3BXYBAHHS 3pa3ka, AKHi MOMIIEHO B 1aGOpaTOpHY CyLIapKy,
4epe3s BU3HaYeHi NPOMKKH Yacy abo aBTOMaTHYHO [IPOTATOM yCBHOTO MpoLecy.
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Puc. 10.2.3. Kpusa cywiinna mamepiany
3aranoM KpuBa CYLIIHHS CKNAfaeTbes 3 dekinskox minsHok. 1llo Bianosigarots
pi3HMM nepiogam cyminx. Sk BuAHO 3 puc. 10.2.3 micas Oeskoro npoMikKy 4acy,
nepiody npozpiey mamepiany, HPOTATOM SKOTO BOJIOTiCTH 3MEHILYETLCA HE3HAYHO
(kpuBa AB), HacTynae nepiod nocmitinoi weuoxkocmi cywinns (I nepiod). Tyt
BOJIOTICTE MaTepialy iHTEHCHBHO 3MEHINYETHCA MNPAMONIHIAHMM 3akoHOM (npsama
BC). Take 3MeHIIEHHd BOJOrOCTI CMNOCTEPITAcTbCA [0 HOCATHEHHA neputol

< - . . .
kpumuunoi eonozocmi Wiy, MICHA 4Oro MOYMHAETBCA nepiod chadwoi weudkocmi

cywinns (Il nepiod). B upoMy mepioli 3MeHIUEHHs BOJOTOCTI MaTepiany
BHPAXaETbCA AEAKOI0 KpHBOIO (kpuBa CE), AKa 3arajioM CKIAJAECThCA 3 ABOX ALISAHOK
3 pi3HOK KpHBHM3HOK (Biapizox CD Ta DE). Touka neperudy D Bionoeinae opyzii

< - . . . -
Kpumuuniti 6onozocmi W, . HanpukiHui Apyroro nepiofy CyiiHHsS BOJIOTiCTH

MaTepialy aCHMATOTHYHO HAabIIMKYEThCA 10 PiBHOBAXHOT. JIOCATHEHHS PiBHOBKHOT

Bosorocti W, 03HaYae MOBHE MPHITMHEHHS NONATBIIONO BUIAPOBYBAHHA BOJNOTH 3
Mmarepiany (Touka K).
Ileuokicmo cywinus BU3HAYAEThCA 3MEHIIEHHAM BOJIOrOCTI MaTepiany dw’ 3a
AEAKHI HECKIHYEHHO MaIHH NPOMDKOK 4Yacy 7 , TOGTO BUPAXAEThCA BiHOILEHHAM:
dw*
T dr
Bonorictb Matepialy w° nepeBakHO BHPKAEThCA Y %6, MPOTE 3a 3MICTOM Mae

BUPKATHCA B K2/Ke (K2 BOJIOTH Ha K2 CYXOro marepiany). TOMy WIBHAKICTb. CyIiHHA
BHpaXaeThed B 1/c.

[suakicTe cyuliHHA MOXe GYTH BH3HaueHa 3a MOMOMOTOK KPMBOI CyIIiHHS
musxoM rpadiuHoro audepenuiroBanns. s Matepiany naHol BOJIOrocTi IIBHAKICTD
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cylwinug Oyle BH3HAUYATHCA TAHTEHCOM KyTa HaXujly JOTHYHOI, IPOBEACHO! 0 AaHO!
KpHBOI, IO Bianogigae Bonorocti matepiamy. Jns / nepioly WBMAKICTH CYIIiHHs
Oyzie BIiAMoBimatH ga =const (puc. 10.2.3). B KOXXHOMY KOHKDETHOMY BHIIAIKy
surnan dyukuil w° = f(r) Moxe BimpisHaTHcA Bin HaBemewoi Ha puc. 10.2.3, B
3aNeXHOCTI Bif OPMHM Ta CTPYKTYpU Martepiany, a TAaKOXX BHAY 3B’43Ky 3 HUM
Bojtord. JlaHi NMpo WIBMAKICTH CYIIHHA, IO OTPHMaHi 3a JONOMOTOK KPUBHX
CYWIiHHA, 306paKylOTh Y BHIVAAI Kpueux wiguoxocmi cyutinna, sxi OymyioTb B
KOOPIMHATAX WIBHUAKICTb CYIUIHHSA — BOJIOTIiCTH MaTepiaty.

Ha puc. 10.2.4. naBeneHa KpuBa WIBWAKOCTI CYIUIiHHSA, IO BiAMNOBiac KpUBii
CylliHHs, HaBeneHifl Ha puc. 3. TopusoHTansHuil Binpizok BC Binnosigae nepioxy
nocriiisoi meHakocTi (/ nepiod), a Biapizok CE — nepiomy cnaaHoi weuakocti (/1
nepiod). Benmmunna N — WBHMAKICTh CyWiHHA MaTepiany B mepuiomy nepiogi. B
nepiioMy Tepioni BiaGyBacTbCs IHTEHCHBHE NMOBEPXHEBE BUIMAPOBYBAHHS BINBLHOI

. .o ™ . c . .
Bosord. B Touni C (npu nepiuiii KpuTuuHii BosorocTi Wip1) BONOTICTE Ha MOBEPXHI

MmaTepialy  JOpiBHIOE TirpockomiuHii. 3  LBOTO  MOMEHTY  IOYHWHAETHCA

. c
BUMAPOBYBAaHHA 3B’A3aHOi BOJOrH. Touka D (mpyra KpUTHYHA BOJIOTICTH W
Kp

BiIMOBi/Ia€ OCATHEHHIO PIBHOBKHOT BONOTOCT] Ha MOBEPXHi MaTepiany (B cepeluHi
MaTepiaqy BOJIOTICTL MepeBHuIY€E PIBHOBaKHY). I[JOYHMHAIOUHM 3 1IbOTO MOMEHTY i 10
MOMEHTY BCTAHOBJEHHA DIiBHOBAXKHOI BONOTOCTI 1O BCilf TOBWIMHI Matepiaiy,
IBHAKICTh CYUIIHHS BHM3HAYAcThCA LIBHIAKICTIO BHYTPilIHBOI audysii Bosmoru 3
IMOHHM Matepiany Ao #oro nosepxHi. [1ifl 4ac BUCHXaHHA, YaCTHHA MOBEPXHi, 1O
I UIAra€ BUNAPOBYBAHHIO BOJIOTH Ha 30BHi CTA€ MEHILOK, TOMY IBHMIKICTD CYUIiIHHA

3MEHILIYEThCA HEMpONOpUiiHO 3MeHWeHHIo Bojorocti w°  Marepiany. Kpusi
CYIHiHHA B IPyrOMY NepioZii MOXYTb GyTH TOCHTB pisHOMaHiTHI (puc. 10.2.4). Kpusa
3 ¢ TMNOBOIO s KaNiNAPHO-MIOPHCTHX MaTepiaiB CKIANHOI CTPYKTYPH, Ui AKHX
BEPXHs JUIAHKA KPMBOI BIANOBIZA€ BHAAICHHIO KanifAPHOI BONOTH, @ HWXKHA —
ancopbuiitnoi. Jlinii /, 2 xapakTepHi JUI1 TOHKOAHCTOBHX MaTepialiB, 3 BENHKOIO
MTHTOMOIO TIOBEPXHEI0 BUNAPOBYBAaHHA BOJOrM (Mamip, TKaHuHa). Taxox niHia 2
MOXe BIIMOBINaTH CYIWIHHIO KOJNOIMHMX Til Ta APiGHOAHMCHEPCHHMX MOPOIIKIB
(xpoxMaJib, iesKi (hapMaLeBTHYHI OPOWKONOAiOHI npemapatH d, < 0.5 mm).
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Puc. 10.2.4. Kpusa weuokocmi cywinns
3mina memnepamypu mamepiany 6 npoyeci cyuinus
Jina amanmisy mnpouecy CyIIIHHA TakoXX BaXJIMBO 3HATH XapakTep 3MiHM

Temnepatypu matepiany € B 3anexHocTi iz Horo Bonorocti w° (puc. 10.2.5), TOMY
WO i3 3MiHOW & MOXNHUBi 3MiHU BIACTHBOCTEH MaTepiay.

ar

12 c c c c
Wy W2 Wpt Wioy

Puc. 10.2.5. Temnepamypua xpusa mamepiany

ITpoTarom KOpOTKOTpHBANOro mnepiody mnporpisy Marepiany (4B) ¥ioro
TeMneparypa IIBHAKO 30iMbIIYEThCA Ta JOCArae CTajiol BEJIHYMHM — TEMIIEpaTypH
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[NoninponiieH 3Ha4HO TBEPAIlUMA Ta Ma€ BHLLY XiMiuHY CTIfKICTH | MEHIIY
ryCTHHY, HDK rontieTuien. BiH Moxe 3aCTOCOBYBaTHCS AUIA BUTOTOBJNEHHSA JeTanel
anaparis, pyTepoBKH i Tpy6ONpoBOIiB, HIO NPALIOIOTH 32 TEMIIEPATYPH Big —10°C no
+100°C. llpuawe crapie, ToMy Mictute 1-2% caxi (11 36iMbIUEHHS TEPMIHY
cnyx6u) i BUKOPHCTOBYETBCH B MeHwiii  kinekocTi. [lopoiikononiGHuii
MONIMPONiNeH HAHOCATH FasonoayM’ SHUM i BUXPOBHM HAMMIIIOBAaHHAM Ha cTaJieBi
noBepxHi, AKi MOTpiGHO 3aXHCTHTH BiJl arpecHBHOr0 CepeIOBHILA.

droporiacTy — MIACTHYHI MacH, SAKi OTPUMYIOTB LIISXOM nionimMepH3aLii
(TOPHUCTHX MOXIAHMX eTwieHy. (PTOPOMIACT BHHATKOBO CTifiKu#i [0 arpecHMBHHX
cepeloBHIIL.

JUI BMTOTOBNEHHA Di3HMX BYy3/iB i JeTanel 3acTOCOBYHOTb ¢droporutact-4
(Tedion) — motiMep Ha OCHOBI tetpadropetnety (C,F4) — marepiai 6inmoro KoJILOpY,
CAM3BKUI Ha JOTHK, 33 XiMi4HOIO CTIMKiCTIO HaOMKAETLCA 0O TUIaTHHH. MeToaoM
npecysaHHs (Toporuacta-4 ONEPKYIOTh NIHCTH 3aBTOBIUKM 1-5 MM, MpYTH,
TOHKOCTiHHI TpyOM, KpaHW, BEHTWNi, IO NpALOTh Y HaliarpecHBHIlIMX
Cepe/loBHIAX B TEMIEPATyPHOMY intepBani Bin —296°C no +260°C. droponnact-4
cTifikuit 1o Aii XupiB, ONiif, BONIOTH, KUCIOT, HE Mae 3anaxy, TOMY fioro MOXKHa
3aCTOCOBYBATH 32 OYAb-KUX YMOB 06pobku NiKapchKUX 3aco0iB 10 200°C. Tednon
Mae BHCOKY MilHicTb i 106pe oGpobiseThes Ha MeXaHiUYHMX BepcTaTaX, OJHaK HE
MiIIacTECA 3BAPIOBAHHIO | Mepepolui, MOraHo CKICIOETECA Ta € Lly>Ke NOPOTHH.
Uepes Te, w0 A0 $GTOpOIIAcTa-4 He MPUIHIAE KOACH 3 Matepiais, #Ooro BUKOPUCTO-
BYIOTb U1 TOKPHTTS BanliB i TPaHCHOPTHHX cTpiuoK. 3aBIKHM HH3bKOMY KOe-
dilienty Teptd BiH yCTiliHO 3aCTOCOBYETBCH  AK HabuBHuWii Marepian UM
CajbHHKOBMX YIIUIbHEHb, @ TAaKOXK /U8 BHIOTOBICHH:H BTyJOK NIALIATHUKIB
KOB3aHHS.

droporiacT-3 — TOHKMH, CHIy4HH Marepian i3 TeMnepaTyporo IUIaBIeHH:
210°C, BMKOPHCTOBYIOTb Ul BHFOTOBNCHHA 3AXHCHHX MOKpHTB. VY cymiwi 3
€TUJIOBHM CIMPTOM i KCHJIOIOM YTBOPIOE cycneHsiio, KO TOKPUBAIOTE METall [Uii
ofepXaHHs 3aXMCHOT IUTiBKH, IO cTifika 0 BOJNOrM ¥ arpeCHBHHX CEPEIOBHLLL
[okpuTTa 3 $TOpOIIACTa-3 BHTPHMYE TPHBAIC HarpiBaHHA 3a TeMneparypH 100°C,
36epiraroun Npu IbOMY CBOT MeXaHi{4Hi BNacTHBOCTI.

Mamepianu Ha ocHo8I Kay4yKy

Ha OCHOBI KaydyKy (HaTypanbHOTO i LITY4HOrO) Ta HAarOBHIOBAYiB (cipkn) i
JONaTKiB OTPHMYKOTh [yMy H eOOHIT, AKi 3aCTOCOBY!OTH B OCHOBHOMY Ajs
ryMyBaHHs NIOBEPXOHb artapatis. M’SKi ryMH MiCTATh 2-4% cipxu, a e6oHiT — 30—
60%. EGOHIT 6inbl XiMiYHO CTifKuil 3a ryMy, TBEpAMH (MoxHa 06poOIATH Ha
BepcTaTax), ale KPUXKHH i MOxKe TpickaTu 3a pi3kOi 3MiHH TeMMNEpaTypH. i
Marepia He MOXHA BUKOPHCTOBYBATH MiJ BAKyyMOM, BOHHM He BHUTPHMYKOTb aii
CHIbHHX OKHCHHKIB i Temnepatyp Buuie 70-90°C.
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MOKporo tepmMomeTpa 7,. B mepion MOCTIHHOI IIBUAKOCTI CYWIiHHA ([ nepiod) Bce

TEMIo, WO MiJBOIMTLCA OO MaTepiamdy, 3aTpayacTbCsl Ha iHTEHCHUBHE IOBEPXHEBE
BUNApPOBYBAaHHA BOJIOTM i TeMIepaTypa Marepiaiy JHLIACTBCA CTAN0K0, PIBHOK

TeMmneparypi BUNapoByBaHHA PiIMHY 3 BiIbHOT moBepxHi (€ =1,). B nepioa cnaauoi
mweuaKocTi (/[  nepioo) BuNapoByBaHHA BOJOTM 3 TMOBEpXHi Marepiany
CMOBIIbHIOETEC T2 HOro TeMrepaTypa noudHac niasuinysathcs (6 >1,). Komn

BOJIOTiCTh MaTepiany 3MEHUIYETbCS [0 PiBHOBAXHOI Ta LIBHAKICTH BHITAPOBYBAHHS
BOJIOTH 3MEHLIYETHCA IO HYNs, TEMIepaTypa Marepiaqy nocarac Haibinbworo

3HA4YEHHA — CTa€ PiBHOI TeMMepaTypi HaBKOJIMIUHBOrO cepenosuima ( & =

noe )'

Temneparypna kpusa Ha puc. 10.2.5 (cyuinbHa mniHis) XapakrepHa s
MaTepianiB, IO BHCYIIYIOTECS B TOHKMX wapax. Jns wMarepianiB 3 6inbwmoro
BHCOTOKO 11apy, MPH KOHBEKTHBHOMY CYWIiHHI TEMIEPaTypa Y BHYTpiLIHiH 4acTHHI
MIPOTATOM BCBHOTO MPOLECY HKXKYA, HDXX Ha MOBepXHi (MyHKTHpHa JiHif). ITin yac
CyLIiHHY TOHKHX TUTIACTHH TaKe «3alli3HEHHS» TeMIEpaTypu € 3HAyHO crabmmum i

. (9 c .
MOX€ BHHUKATH JULIE B /] nepiodi, B Mexax Bil W1 10 W2 , Kosd BinbyBaeTses

3arnuONeHHs TIOBEPXHi BUTApOBYBaHHA Marepiaiy.

InmencueHicms unaposyeants eonozu

LIBuAKiCTE CylIiHHS BU3HAYAE OJMH i3 BAKITHBUX TEXHOMOTIYHUX MapameTpis —
iHTEHCHBHICTE ~ BHITADOBYBAHHA BONOrM 3  Marepiaty m. |HTEHCHBHICTBb
BHIMIAPOBYBAHHS — BU3HAYAETHCA KUTLKICTIO BOJIOTH W, IO BUNIAPOBYETHCA 3 OJHHHLI
noBepxHi F 3a ogunuLio Hacy T

m=2 L e J (10.2.1)

F-tic M

IHTEHCHBHICT BHIIAPOBYBAHHA BOJIOTM TIIOB’S3aHa 3 MEXAHI3MOM TeEIUIO- i
MacooOMiHy BOJIOrOro Marepiamy 3 HaBKOJMIUHIM cepemoBuileM. liel MexaHism
CKIaJHHi i BKIoYae B cebe nepeMillleHHs BOJIOTH 3 MIHCHHH A0 IOBEPXHI Marepiay
i mepeMiLlleHHs BOJIOTH Y BHIUTAAL MTapH Y HABKOJIMLIHE CEPENOBHILE.

KoxeH 3 LHMX MpoUECiB XapaKTepH3YEThCA BIACHHMH 3aKOHOMIPHOCTAMH i
NPOTIKaE 3 Pi3HOI0 MIBHAKICTIO y Pi3Hi nepionu.

Bunapoeyeanus eonozu 3 nogepxui mamepiaiy
Lie# mpouec BinOysaeTbcsa BHAcHimOK Audysil MapH Kpi3b MOrpaHUYHHMI Lap
NIOBiTpa 6iNist moBepxHi MaTepiany (30BHiHA AUdYy3is). TaKuM YHHOM 34iHCHIOETHCA
nepeHeceHns 10 90 % Bciei Bonorw; Le OOYMOBJIOETHCS PYLIIHHOK CHIOKD —
pi3HHLIEI0 KOHLEHTpaulifi abo pi3HHUEI0 NapuianbHUX THCKIB MapH y MOBEPXHi
Mmarepiaiy p, Ta B HABKOJMIIHLOMY cepeaoBuuii p,. Pazom 3 nudy3ifiHuM noTokoMm
TIEPEHECEHHS AEAKOI KiJIbKOCTi BOJIOTM Ta Tena BinOyBaerbcs 3a PaxyHOK pyxy
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MOJIEKyTl fapu B TOrPaHHYHOMY lIapi (MojbHE mepeHecenHs). Takox nepenal
TemriepaTyp B [OrPaHHYHOMY Iapi NPUCKOPIOE TNEPEMILEHHS MOJEKYJ MapH
(Tepmoandysis). B yMoBax KOHBEKTUBHOTO CyUIiHHS, 3a BiQHOCHO HH3bKMX
TEMIepaTyp, NEpPEeHECEHHs BOJIOTH 33 paXyHoK TepMoaudy3ii 10cHTb Mate.

B nepioa NOCTIHHOT IWBHAKOCTI BOJOTICTH MaTepiany 6inbluia 3a Nrpockoniuy,
napa Ging #oro moBepxHi € HAaCHYEHOW (p, = p,.) Ta BimnoBimae Temmepatypi
MOKpOro TepmomeTpa f,. B lei nepion BiOyBacTbCs iHTEHCHBHE MOCTYMJICHHA

BOJIOTH 3 BHYTPIlIIHIX mwapis Matepiany A0 fioro nobepxHi. [LIBHAKICTE MOBEPXHEBOTO
BHITAPOBYBAHHS BOJIOTM 3 MaTepialy MOXe JOPiBHIOBATH [IBHAKOCTI BUITAPOBYBAHHSA
piIuHM 3 BifILHOT MOBEPXHI PINMHH, Ta BHM3Ha4YeHa 3rigHo 3akoHy [lansToHa. Tomy

piBHSHHS BOJTIOrOBiANadi 3 MOBEPXHi MaTepiany Mae BUTIAA:

m=p(p, —pn)7—l‘;° (1022)

me B — xoediuieHr Macosimmaui (Bonoroinmaui); P, - NapuianbHAN THCK B

MOBIiTPi, MM.pm.Cit; p, — THCK HaCHYEHOI MapH BOAM Haj il BUIBHOIO MOBEPXHEIO
mm.pm.cm; B — 6apOMETpHIHUIN THCK, MM.pm.cm

Bupasumo koediuieHT MacoBimaayi uepes audysifinni kpurepiii HyccenbTa:
_M-D, 760
———L—(pn p,,)? (10.2.3)

ae D, - koedili€HT BOJOTONPOBIAHOCTI (ANA BOJIOTH, IO 3HAXOOMTHCHA B

m

naponofi6HoMy CTaHi) — aHalor Koe(illieHTy TEIIONPOBIAHOCTI (3HAXOAMTHCA
IOCTiAHMM IUBIXOM); L — BH3HAYaNbHMI T€OMETPHYHMIt PO3MiIp 32 HANPAMOM PYXY
TNOBITPA B3IOBX [IOBEPXHI BHIIAPOBYBAHHS BOJIOTH 3 MaTepiany.

Ilepemiuyyenns 6onozu 6 cepeouni mamepiary

Tlpu BUMapOBYBaHHI BOJIOTH 3 TMOBEPXHi Marepialy B HOro CepeiMHi BHHWKAE
IPalieHT BOJIOTOCTi, WO 3abe3neuye MoJanblie NepeMillleHHs BOIOTH 3 BHYTPILUHIX
wapis Matepiany A0 #oro mosepxHi (BHyTpimHA audysia sonoru). B [ nepion
CYIIiHHA Tepenaj BOJOrocTi B CepeAuHi MaTepialy Takuil BEHKHH, WO NiMITyouHH
BIUIMB Ha WIBHIKICTh CyUIiHHA Ma€ MBHIKICT NOBEPXHEBOrO BMNAPOBYBAHHA
(3oBHimHa audysis) [pote, micas TOro, AK BOJOTICTh HAa MOBEPXHI 3HHXKYETBCH 10
rirpocKomiuHOi Ta NPONOBXKYE 3MEHUIyBaTHCA, Hacrac [/ mnepion CywiHHA i
BH3HAYQIBHUHA BIUTHB HA IUBHIKICTH MPOLECY Mae BHYTPILlIHA Iudy3id BONOTH.

B / nepiozi cywiHHs Bonora B cepeayHi MaTepiany NMepeMillly€ThCs Y BHIUIAA
piZmMHK (KamijpHa Ta OCMATH4HO 3B’A3aHa Bosora). Ha nouarky mpyroro nepiogy
MOYUHAETHCA HepiBHOMipHe «cimaHHa» marepiamy. Ha craxii piBeOMipHO crnamHoi
LIBUAKOCTi CMOCTEPIraloThes MiICLEBi 3aryiMOJIEHHA MOBEPXHI BMIIAPOBYBAHHA Ta
TMOYMHAETECA BUIIAPOBYBAHHS B CepeldHi Marepiany. [Tpu 1pOMY KaninspHa Bonora
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Ta [eAKka 4YaCcTHMHa aACOpPOUIAHO 3B'A3aHOI BOJIOTH TEPEMILIYETLCS B CepenuHi
MaTepialty BiKe Y BUTJIAMI MapH.

Jlani, moBepxXHeBHii Wap MaTepiany MOCTYNOBO MOBHICTIO BHCHXA€E, 30BHILIHA
TIOBEPXHs BHIIAPOBYBAHHA CTA€ MEHLIOK TEOMETPHYHOI MOBEPXHi Marepiany Ta,
BiANOBiAHO, 30inblIyeThes omip BHYTpimHBOI mndy3ii Bodorn. ToMmy Ha crapii
HEPIBHOMIPHO cnajHoi WBHAKOCTI Haiibinbwi MiuHO 3B°%3aHa 3 Marepianom
ancopGuiiina Boora nepeMillyeThCs B CEPEIMHi HOro TINBKH Y BUNIAAL IAPH.

SIBMIlE MEpEHECEHHA BONOTM B CepelIMHi MaTepialy HOCHTH HazBy —
BOJIOTONPOBIAHICTL. IHTEHCHBHICTH 200 ryCTHHA MOTOKY BOJIOTH, LIO TIEPEMILILYEThCS

B CEpellMHi MaTepiaty, NponopuiiHa rpaficHTy KOHUEHTpaLii BOJOTH (%An ):

m=—k, 2 (10.2.4)
on
3Hak MiHyC B MpaBili 4aCTHHI BUpa3y TOKA3ye, 10 BOJIOra PYXaeTsCs Bifl wIapy 3
OinblIOI0 10 WmWapy 3 MEHWOW KOHUEHTPALIcld BOMOTH, TOGTO B HalpsaMi,
NIPOTHUIIEKHOMY IpaJlieHTy KOHLEHTpaLlil.
Konuenrpallis Bonoru JopiBHIOE 106YTKy BOJIOTOCTI MaTepially w* Ha ryCTHHY
abCONIHOTHO CYXOro Marepiany:

C=w-p, (10.2.5)
Mincrasnsioun piBHAHRA (10.2.5) B pieHAHHA (10.2.4) Ta BpaxoByrOuH, IO P, €
BEJIMYHHOIO CTAJIOIO, OTPUMAEMO:

(10.2.6)

Koedinient k, € koediuliecHToM BonoronpoiaHocti. 3a QisHuHMM 3MicTOM BiH
siBse coboro koedilieHT BHYTPILIHBOT AHGY3il BONOrH B MaTepiasi Ta BUpaXaeThesa
B w'/c. KoediluieHT BomoromposimHocti k, € aHanoroM KoedillieHTa

TEMMEPaTyPONPOBIIHOCTI B MpoLiecax Temionepenaui. BenwuuHa koedilieHTy
BOJIOrONPOBIAHOCTi 3aN€XHTh Bill GOPMH 3B’A3KYy BOJITH 3 MAarepialoM, BOJIOTOCTI
Marepiany Ta TeMMEPaTypH CyIIiHHA, TOOTO € Pi3HOIO Ha Pi3HHX CTANISX HPOLECY Ta
MOJKE BU3HAYaTUCA JTHILE JOCHIAHIM LUTAXOM.

Linnicts piBHAHs (10.2.3) Ta (10.2.6) B TOMY, WO BOHH JO3BOJSIIOTH AKICHO
OLiHWTH BIUIMB Pi3HOMaHIiTHMX (aKTOpiB Ha NEPEHECEHHS BOJOTH Ta TIPABHILHO
BpaxyBaTd iX 3Ha4eHHs NpH iHTeHCHOiKaUil NpoueciB CYWiHHA Ta NPOEKTyBaHHi
cymwiapok. 3 aHanisy UMX piBHAHB BUIUIMBA€E, IO TaKi 30BHiHI (akTopH, fK
30iNbllIeHHs TeMMepaTypd Ta WIBMAKOCTI CyUWIMJIBHOIO areHTa, 3HIKCHHA HOro
BIAHOCHOI BOJOTOCTi Ta OGAPOMETPHYHOTO THCKY MYCATH MO3MTHBHO COPHSTH
iHTEHCHBHOCTi TIOBEPXHEBOTO BHNAPOBYBAaHHA Ta BHYTpilIHBOi mudy3ii Bojord B
Marepiani pu KOHBEKTHBHOMY CYIUiHHI.
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Tpusanicme npoyecy CywinHua
Skwio 3poOMTH MpUITYUIEHHs, U0 BOJAOTa B MaTepialni nepeMiulyeTses e 8
OINHOMY Harpami (Hanpukiaa B3goexk oci OX) Ta koedillieHT BONOrONpoBIIHOCTI He
3a1eXUTh Bifl BONOrocTi Matepiany (&, = const ), TOAI LIBUAKICTh SMEHLICHHS BOJIOTH

MaTepiany (W%T) OyZe OMHMCyBAaTHCS 3arafbHUM AUGepeHLIAHMM piBHAHHAM

BOJIOrOOOMiHY, sike 6yzie MaTH BUITIAA:
ow’ aw°
ot o’
Judepenuiiine pisnanng (7) MOXKIHBO PO3B’A3aTH, 3HAIOYH 33KOH PO3MOALTY
BOJIOTOCTi B MaTepiani Ha MOYATKy CYIIiHHA (MOYaTKOBi yMOBM) Ta BMpas Ui

ky (10.2.7)

IYCTHHM TIOTOKY BOJIOTH 3 TOBEPXHi Marepialy B HABKOJMIUHE CEpPEeAOBHLIE
(rpanuuHi ymoBH). [1pH 3aaHUX BKA3aHHX KpaHOBMX yMOBax (s KOXKHOTO 3 IBOX
nepiofie cywinus) pissanHA (10.2.7) Moxe OyTH iHTErpOBaHO.

B nepioi MOCTIMHOT WIBHAKOCTI CYLIiHHA BOJIOTY MOXKHA BBAXAaTH PiBHOMIpHO
po3HoAiNeHy Mo ciueHHwo Matepiany. ToOTO mpu r=0 BENMYMHA w° =const. [liA
1BOr0 Tepiony Koeili€HT BONOrOMpOBiAHOCTI k; Ta iIHTEHCHBHICTL BUMAPOBYBAHHA

BOJIOTH 3 TIOBEPXHi MaTepiany m TakoOX € CTaTHMH. IHTerpyrouu pisHanHa (10.2.7)

Ui IUX YMOB Ta 3aMiHIOIOYM BOJIONICTe W°, BUpPakeHy B ka/kz CyXol pe4OBHHH Ha
BOJIOTICTE W, BUpPaXeHy Yy %, OTpPHMMaEMO BHpa3 IJIf IUBHAKOCTI CyLIiHHA B
nepuomy nepioni:

w, —w,

ow _100-m o M~ W (10.2.8)

or G, T

¢ wpl

1€ m — iHTEeHCHBHICTh CYLIiHHSA, AKa BU3HAYaeThcs 3a piBHAHHAM (10.2.1), G, -

N=-

Maca aGCoIOTHO CYXOro MaTepiany, k2; F — MOBEPXHA BHMApPOBYBAHHA, m”; W, W,

- MOYATKOBA BOJIOTiCTh Ta MeEpIIa KPUTHYHA BOJOTICTh MaTtepiany BiANOBIAHO; 7, -

TPHBAIICTb CYLIIHHS 32 Bech MEPLIHHA NEPioa Bil W, 0 Wy, C.

Otpumane piensanns (10.2.8) € piBHAHHAM npamol BC Ha KpuBii CywiHHg (pHC.
10.2.3). 3 HBOrO BU3HAYAETHCA HAC CYLIIHHA B NEPLIOMY nepiozi.
W =W,

N

Jlna nepiody cHagHoi WBHIAKOCTI PO3PaxyHOK MIBMAKOCTI CYHIIHHA 3HaYHO
YCKNIAHIOEThCS BHACIAOK CKIAIHOI Ta pisHOMaHiTHOT KoHQirypauii KpuBHX
WBKAKOCTI cyminAs (puc. 10.2.4). TpusanicTs CyIUiHHA B LEOMY Tepiofi Moxe 6yTH

T, =T, =

(10.2.9)

BH3HaYeHa NPUOJIN3HO 32 JOMOMOroo koediuieHTy IIBHAKOCTI cyulinus K, .

[Ipu UBOMy piBHSHHA WIBMAKOCTI CYLIiHHA B JPYTOMY MEPIiOAi MOXe MarH
BHIJIAL;
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BN S (102.10)

KoediuieHT mBuakocti cywinns K, 3anexxurs Bia npupony matepiany Ta Bif
pexumy Tpowiecy. Horo Takox MoXHa HABECTH Y BUIIAAL:
' K =xN (10.2.11)
Oe y - BiZHOCHMH koedilieHT cywiHHA, KOTpui y Oinsmy Mipy, Hix N
XapakTepH3ye NpUPOAy MaTepialy, WO CYWNThCs; N — WBHAKICTD CyUliHH (B nepion
NOCTiHHOI WBHAKOCTI), KOTpa y GiNbiny Mipy, HiXk y XapakTepusye pexuM npouecy
CYUIiHHS.
Interpyemo piBHsaHH: (10.2.10) 3 BpaxyBaHHsM piBHsaHH: (10.2.11) B Meskax Bia

W1 B0 W, (KiHLIEBa BOJIOFiCTb, 10 AKOI HEOOXiAHO CYIIMTH MaTepian):

J (—_—W)—l NI“’T

B pe3yneTati iHTErpyBaHHA OTPHMAaeMO PiBHAHHS AJS BU3HAYEHHS TPUBAJIOCTI
Apyroro nepiofy CyIiHHA (4ac CYLIiHHA B APYTOMYy mepioi):

1 W —W
T, = In—= L
/i 2N W, “w, (10.2.12)

Ipore pisHanHg (10.2.10) Ta (10.2.12) MoXHa BHUKOPMCTOBYBATH JUIA
PO3paxyHKy 4YacCy CyWIiHHi B APYroMy Mepioai jMile B TOMY BHMIAAKY, KOJIH
3QNIEKHICTh LUBMIAKOCTI CYINIHHA MaTepiasy B JApYroMy nepioAl Bifl BOJOrocCTi

= f(w‘)) onucyerbcs kpueow I (puc. 10.2.4). Skwo 3anexHicrs

%: (w) B ApYroMy mepioai omucyetrbcs kpueoro 2 To piBHAHHA (10.2.10)
MePETBOPIOEThCA Y piBHAHHA (10.2.13):
-3—‘:=Kc(wwl—wp)” (10.2.13)
Tc =f (w‘) B JIPYroMy Mepiofli OMUCYETBCH Kpusow 2
(puc. 10.2.4).

Bignosiano mns xpusoi 2 pisHaHHA (10.2.12) neperBOprOCTHCS Yy piBHAHHA
(10.2.14):

Ty :x-Ttl—;)[(ww ~w, )= (w, ~w, )] (10.2.14)

/
NMpun>1-7,>7,
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/
MpuO<n<l-7,; <7,

YV BHNAOKY, KOJM 3aJIXKHICTh S f(w‘) B ApYroMy iepioni OMUCYEThCA
T

- . . < .
kpueoio 3 (puc. 10.2.4), Aia TOYHIHUX PO3PAXYHKIB BOJOTICTH W,p1 3aMiHIOIOTB

. c .
3BECHOK) KPUTHUYHOXO BOJIOTICTHO w,(pj'g, Ky MOXIIUBO OAEPKATH MpH npOBECAEHHI

npamoi JiHii 3amicTh kpugoi 3 WIBHAKOCTI CYIUIHHSA Tak, wo6 BOHA BiATHHaNA
piBHOBenuKi miowli 3 060X 60KiB MiXk NpPAMOK Ta KPHBOIK. [py UbOMY 3HAYEHHS

c . c
W, ;s MOXe GyTH GLIbLINHM 260 MEHIIMM 32 3HadeHHs Wip1.

Y TakoMy pasi piBHaHus (10.2.12) A BU3HAYEHHA 4Yacy CYIUiHHA B APYromy
nepiosii MOXHa 3aMUCaTH y BUTIAIL:

1 w -w
1 Kp.38 Y4
Ty = In
u x-N W, =W, (10.2.15)

TakuM UYMHOM, SKUIO 4Yac CyWIiHHA wmarepiany B nepmomy nepiomi 7,
po3paxoByeThCA 3rimHO piBHAHHA (10.2.9), TO Yac CyIIiHHA Mmartepiajly B Apyromy
nepiosi Moxe po3paxoByBaTHCA Y pi3Hi crmocobH (piBHAHHA 10.2.12, 10.2.14,
10.2.15) B 3anexHocTi Bij Xapakrepy kpusux I — 3 (puc. 10.2.4).

3aranpHuil yac CywliHHA 7., Marepiany BiI IOYAaTKOBOI BONOroCTi W, 10O

KiHLEBOT W, € CyMOK 4acy CyuliHHA marepiany B mepmomy nepiogi 7, Ta uacy

cyuriHHs MaTepiany B ApyroMy nepioni (7 a6o 7, abo ).

Op:zanizayis npoyecy cywiinia y papmayesmutnin ma Giomexnonoziunii
NPOMUCTIO60CMAX

[IpaBWabHO OpraHi30BaHMH TpPOLEC CYWIHHA JO3BOJAE 30eperti  abo
MOMIMIIMTA BIACTHBOCTI Matepianis. Tak, CywlinHs TabJeTKOBOTO TIpaHyniTy B
KOHTAKTHMX CylIapkaX TpUBOAATH [0 MOro CHiKaHHsA, 3MiHH  KOJBODY,
HEPiBHOMIPHOTO 3&JIMIIKOBOTO BOJIOTOBMICTY, MOTipLICHHA CHITYYOCTi, pO3KIaLy
AitoYMX peuoBHH. BHCYIIyBauHd B MCEBIO3PIIKEHOMY LUApi 3MEHUIYE GinswicTe
[MX HEZOJIKIB, a B PO3NUIIOBATLHIN CylIapii ycyBac Bei.

SIKWO CYWMTH TnpenapaTt, Wo MicTaTh ¢epmentn npu 30 °C, TO BOHH
BTpavaloTh 33 % akTuBHOCTI. [Ipy J0NaBaHHi 4O (PEPMEHTHOrO OCajly KPOXMAllo
{HAKTHBYBAaHHA yCyBacTbcd, a CyGnimauiiine CYIiHHA JO3BOJAE OTPHMATH
crabinbuuii npenapar. Take CHOCTEPIracThess MpH BUPOOHMUTBI TepMosIabiTbHUX
nipenaparis: aHTMUGIOTHKIB, FTOPMOHIB, BiTaMiHIB, BaKIMH, CHPOBATOK i mpenaparis
KpoBi. JIma CywiHHA MOPOLIKOMORIGHMX | 3EPHHUCTHX MarepiaiiB 3aCTOCOBYIOTh
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0apabaHHI | CTPIYKOBI CYLIAPKH, a 11 ApiGHOMOAPIOHEHOro Matepiany - Cyluapky 3
KMIIAYHMM (MCEBAO3PIIHKEHHM ) IHAPOM.

Cywapkn nepiofiuHoi [ii MalOTh HU3BKY NMPOLYKTUBHICTH, TPOMICTKi Ta Y
pAni BUNAOKIB HE 3a/l0BO/ILHAIOTE BUMOraM MPOMMCIIOBOCTI Yepe3 BEJIHKi BHTPATH
Baxkkoi (i3H4HOI npaui, BTPaTH roTOBOre MPOLYKTY i 3a0pynHEHHS BUPOOHHUHX
npumimens. ToMy, K IPaBUJIO, 33MiCT MATONPOLYKTHBHUX CYIHAPOK HEpioaHdHOT
il pauioHasibHillle BAKOPUCTOBYBATH aMlapaT 6€3nepepBHO] Mii, Y AKMX JOCATAETHCS
CKOPOYEHHS TPHBAIOCTI CYIUiHHsA, MNONIMIHYETbCS SAKICTH MPOAYKTY, KpiM TOTO,
3HaYHO TMOJEruy€eThCA iX 00cmyropyBaHHA. Maumuu mepioauusoi Al AOUINBHO
BUKOPHCTOBYBATH H4 BHPOGHHUTBAX HEBEJIMKOrO MacwiTaby 3 pi3HOMaHITHHM
aCOPTUMEHTOM MPOIYKLUIi.

Ilpy  cywiHHi MaTepianiB HeoOXiiHO NpaBwILHO BMOPAaTH  METOZ.
OnTuMansHuil - pexuM  NpM  BOMY  BM3HAYacThCd  XAPaKTEPUCTHKOW |
TEXHOJIOTIYHMMH BJACTHBOCTAMH Matepiany. Tak, AKHIO HE BPaXOBYBaTH BOJIOLICTb
TOBITPA MpPH CYWIHHI XeNaTHHOBMX Kalcyi B (OpMax, TO Ha HHX YTBOPIOKIOTHCA
nopd. SKwo npu BHCYWYBAHHI KamUIAPHO-TIOPHCTHX Til OO HUX JOATH
MOBEPXHEBO-aKTHBHI PEYOBMHH, TOMi IIPOLEC CYIHiHHS MPHUCKOPIOETHCA. Ilpw
BUCYILYBaHHI MOPOIIKOMORIGHUX i 3ePHUCTHX Martepianis ROTpiGHO, o6 mpemapar
MaB [o0py CHIy4iCThb, HE 3MEXYBABCS, MaB BU3HAYEHY AUCMEPCHICTD. 31€XYBaHICTD
TMOPOLUKIB MOTipWye iXHi TEXHONOTiYHI BIACTHBOCTI: MOPOIIKH MOTAHO JO3YIOTHCA
ABTOMAaTHYHO, NOTPeOYIOTH NOATKOBOT OGPOGKH - 10AaBaHHS AOTIOMiAKHHX PEYOBHH.
HoGpoi cHny4ocTi MOXHA JOCATTH TIPH BHKOPHCTAHH] PO3MMTIOBATLHHX CYIIAPOK.

Bu6ip pauioHaneHOro pexuMy cywidHs i cnocofy ii NpoBemeHHs Moxke
BH3HAYaTHCA BNACTHBOCTAMHM KOHKPETHOTO MaTepialy, SKHil HEOOXiZHO BHCYIIHTH,
YMOBAMH i 33/ia4aMy JaHOrO BUPOOHMIITBA.

OcHo6ri 6uou cymunbvrux anapamis ma npunyun ix po6omu

BuGip cywapok 3anexuts BiJj pagy ¢aktopis. JIo HAX BIAHOCATBCA, B nEpINy
4epry, BJIaCTHBOCTI MaTepialty, AKUil CyIHThLCS, a caMe:

* 4ac CyLIiHHA;

* arperaTHuii CTaH;

* TEMIIEpATypa HarpiBy, aka AOMYCKACTHCS,

* BHOYXO - i MOXKeXKOHEOE3NEURICTS;

* TOKCHYHiCTb, CilaHH, 3a0pyAHEHHS Ta iH;

KpiM Toro, neobxinHo 6paT 10 yBarn: BUMOTU [0 PiBHOMipHOCTI CyIUiHHA;
BHMOIH JIO CHCTEMH TTWJIOBJIOBIIOBAHHS i T.11.
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KoHBeKTHBHI cymapku
Lle HalOINBII MOMWMPEHUIA TUI CYIIMJIBHUX anapariB, 1O BUKOPHCTOBYIOTHCH
U CYIIiHHA CaMMX Pi3HOMaHITHHX MaTepiamiB B Oyab-AKOMy BMXiAHOMY cTaHi. B
SIKOCTi CYLIMTBHOTO areHTa TyT MOXKYTb OyTH BUKOPHCTaHi rapsye MOBiTps, TOMKOBI
rasu, pimumie - mMeperpiTMil BONSHMA map. Y  3al€XHOCTI  Bil MNpU3HAYEHHS
BHKOPHCTOBYIOTh CyIUApPKH KaMEPHOrO, TYHEJBHOTO, CTpiukoBOro i GapabaHHOro

THITIB. Chiske
; MOBITPA Bianpausosane
Kamepni cymapku (puc. 10.2.6) € « nosiTps

anapaTtamu nepioau4HOl it 10

MpawLIoTh NpU aTMochepHOMY THCKY. SIK

MpaBHIo, KaMepHi Ccyuiapku

BHUKOPHCTOBYIOTBCS IS CYLIiHHA

BiZTHOCHO HEBEJMKHUX KiIbKOCTEN 3

MarepiaiB, 110 BAMAraloTh TPUBAJIOrO (10
JEKITBKOX TOAMH i OiNblle) BUCYIIYBaHHS

Puc. 10.2.6. Kavepra cywapka:

111 JOCATHEHHSI HHU3BKOro 3aJIMIIKOBOIO 1 — cywunvna kamepa, 2 — 6a2onemxu,
g . * 3 — kosupku, 4,5,6 — karopugepu,
(KIHHCBOFO) BOJIOTOBMICTY. Ix 7 — eenmunsamop, 8 — wuGep

BHKODUCTOBYIOTH Yy  MAJOTOHOKHHX

BMPOGHMITBAX TPH HEBHCOKil TemmepaTypi CyuWliHHs, Hampukian Mpu CyLiHHI
TabeTkOBOI MacH. Matepian y LMX Cymiapkax CYyLIMTBCA Ha JIOTKax (JIMCTax),
BCTAaHOBJIEHHX Ha CTeJakax abo BaroOHEeTKax, IO 3HAXOAATHCS BCEPENMHI CyINIIbHOL
kamepn /. Ha kapkaci kamepH, MK BaroHeTKaMM 2, BCTAaHOBJIEHi KO3MPKH 3, IO
TOAIIAIOTE MPOCTIp KaMepy Ha TPH, PO3TAIUOBaHi OJHA Hal OAHOI 30HH, B3IOBX
AKX MOCIIZOBHO PyXaeThcs rapsue mnositps. CBike MoBiTps, Harpite y kanopudepi
4, OJAETHCA BEHTHJIATOPOM 7 BHU3 KaMepH Cymapku. TyT BOHO pyXa€eThes, 1Ba pasu
3MiHIOIOYM HANpPAMOK i MBidi HArpiBalouMch B MPOMiKHMX Kanopudepax 5 i 6.
YacTHHA BiMpalbOBaHOTO MOBIiTPA 3a JOMOMOrow mubepa 8 HampaBIA€TbCA Ha
3MimryBaHHs 31 CBDKMM. VY  pesynbTaTi Cymiapka Mpamioe 3 4acTKOBOK
PeLMpKYNIALI€l0 MOBITPA | NPOMDKHHM MiirpiBoM, TOOTO 3a BapiaHTOM, AKHH
3a6e3mneuye HU3bKY TEMIIEpATypy i OiNbII M'AKi yMOBH CyLIiHHS.

Kamepna cymapka Binder ED 23 Kamepna cymapka CS-1
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KamepHi cywapku yHiBepcasibHi, NpocTi, J03BOJAIOTH JIETKO OpraHizyBaTu
PEUMPKYJIALIIO CYLIMIBHONO areHTa abo iHMINM, Oinbly cKianHuil, iHAMBITYaTbHMIT
PeXKMM  CYIIIHHS KOHKPETHOro Mmarepiamy. OpHak, BHACIiIOK CyMIiHHA B
HEPYXOMOMY TOBCTOMY [iapi Cywmlapkd 3a3HAaueHOr0 THIIY MaroTh HH3bKY

NPOIYKTUBHICTB, a

s ’ TPUBAIICTh MpOLECY B HHUX

: s Besinka. OCHOBHUH  Hedonik
W KaMEpHHUX CyIIApOK MOJIATac B
B NepioguvHOCTI iX podoTH i,

Buxio

eaconemion TiEoneniox
~ Bionpausosave  OT)KE, B 3HAYHIW BUTparTi
¥ =" osimpn TEIUIOTH Ha nporpis
Puc. 10.2.7. Tynensna cywapa: KOHCTPYKLIT Micas KOXHOro

1 — kamepa, 2 — 6azonemxa, 3 — senmunsimopu, 4 — kanopudepu

LUKITY 3aBaHTa)XEHHs-
BUBAHT@XCHHS Matepialy; B HEOOXiOHOCTI pydHOi mnpaui; B HepiBHOMipHOCTI
BUCYILlyBaHHS MaTepialy Ha BEPXHiX i HIXHIX noymusix. Kpim Toro, y mux cymapkax
MaIOTh MiCLIe BEJIMKi BTPATH TEIJIa NPU BUBAHTAKEHHI MaTepiaiy.

Tynenwvni cywapku (puc.
10.2.7) BiAPI3HAIOTHCA Bi
KaMEpHUX THUM, IO B HHX
NOEHAHI OAHA 3  OIHOK
BaroOHETKH 2, TMIOBiJILHO
NepeMilllaloThcst  Ha  peliKax
Y3IOBX Jy)Ke JIOBroi Kamepu
NPAMOKYTHOTO NEepETUHY
(xopumopy). Ha Bxomi i Buxomi
CyIIapKH € FepMeTHYHi JBepi, 0
BIZIKpHBAIOTHCS Juis
3aBaHT@KEHHA 1 BHBAHTAKEHHA

Tynenvna cywapka

MaTepiaiy.

BaroHeTka 3 BHCYLIEHMM MaTepialoM BHOAIAETbCS 3 KaMepd, a 3
NPOTHJIE)KHOTO KiHUS B Hei HaJXONWTh HOBA BarOHETKAa 3 BOJIOTHM MaTepialoM.
[NepeminleHHs BaroHeTOK MexaHizoBaHe. CyLIMIBbHMI areHT MOXKe [MOIaBaTHCA
NPSAMONOTOKOM 200 mpoTHrnoTokoM. Taki Cymapku 3a3Bu¥aii MpamiolTh 3
4aCTKOBOIO PELMPKYJIALIEID CYNIMIBbHOTO areHTa i BUKOPUCTOBYIOTBCSA [/ CyIIiHHS
BEIMKMX KUIBKOCTCH WITYYHOro Marepiamy. 3a iHTEHCHBHOCTIO CYNIiHHS TyHENbHi
Cywapky 6/M3bKi 10 KaMepHHX CyInapok. TyHeNbHHUM CylliapkaM BJIACTHBiI OCHOBH
HeOOoNiKu KaMepHUX CylIapoK (TpHBale 1 HEepiBHOMIpHE CyNIiHHA, py4He
00CITyroByBaHHS).
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Cmpiukosi cywapku (puc. 10.2.8). ¥
CylIApKax LbOTO THIMY CYLIIHHA Marepianis
MPOBOAUTBCH 6e3nepepBHO npu
atMocdepHoMy THCKY. Y Kamepi / cyuiapku
wiap MaTepiaiy, 10 BUCYLIYETHCS, PYXacThCs
110 HeCKiHYeHHiH cTpiuui 2, HATATHYTOI MixX
emyunmd 3 1 BemeHuMu 4 OGapabaHam.
Bonoruii Martepian 3 OyHKepa MOA€ThCA
HifKUBIOBaYeM 6 Ha OIMH KiHelb CTPiuKH,

Puc. 10.2.8. Cmpiuxosa cymapka:
1 — xamepa cywapku, 2 — HECKIHUENHA CMPiNKa,

3 — aedysu Gapata, + - eeoy il Gapabas. 3 iHIIOro KiHIA MaTepian nepecunacTbes Ha
5 — kanopughep, 6 - RIOHCUBMIGAY, T — ONOPHI POIUKU,
8- 36ipuux HHXKHIO pPO3TAalIOBaHY CTPIHKY 1 TaKk OO

OCTaHHBOI CTpiuKM, 3 AKOI BHCYILEHHH
MaTepian TNepecHmacTsCs B MpuiiMau  BHCYIUEHOTO Matepiany 8. CyiuiHHA
3IACHIOETBCA  rapA4dM  TEIUTOHOCiEM, MO0 PYXae€ThCs  MPOTHBOTOKOM abo
HepeXpecHUM CTPYMEHEM 10 HanpAMKy pyxy Matepiany. IlIBuakicte pyxy NOBITPS B
CyLIWTBHIH Kamepi - 3,0 M/C; IIBHAKICTb PyXy cTpiuku - 0,3...0,7 m/xB.
Taxa 6araTocTpiukoBa Cyliapka yClillHO Mpamroe y BAPOOHMUTBI X0iocaca Ha
CTaZii CyLIiHHA HIPOTY 3 HACIHHA IIWIILIMHY.

B nanuil uac HaitGinsm BigoMi crpiukosi cymwapku TS-P-5 (gipmu ZER), S-5-
51 S-10-10 (dipmu Sandvik) KCK-45 (Llebeknuckuii 3aBoa, Pocis) Ta iH. OCHOBHUM
HedonikoM CYIIApOK CTPiYKOBOTO THITy € BiHOCHA TPOMI3AKICTb i HEBHCOKa
IPOMYKTHBHICTb, BilHECEHA 0 OJMHHMLI 06'eMy anapara.

Bapaéanui  cywapxu  (puc. 10.2.9) wWHPOKO 3aCTOCOBYIOTBCA  JUIA
fesnepepBHOTO CyuliHHA NpH aTMOChEpHOMY THCKY 3€PHHCTHX i cumy4nx
Matepianie 3 BoJoricTio 5-60 %. B mux cymapkax CyIIHJIBHHM areHTOM € TIOBIiTPA
a60 TOMKOBI rasf y CyMilli 3 NOBITPAM.

[pHHLMIIOBAa CXeMa NpAMOTedilHOi GapaGaHHOI CYWIMIBHOT —YyCTaHOBKH
HaBefeHa Ha puc. 10.2.9. Bonornit Matepian 3 6yHkepa /, 33 10TIOMOTOI0 XMBHIIbHHKA
2, nonaeThes B 06epTOBHit CylmMIbHHit Gapaban 3. TlapanensHo matepiary B CylIapKy
TO/IA€TECA CYIIMIBHNMIA AreHT, AKHii YTBOPIOETbCA Bill 3rOpAHHS NaiMBa B MaTHBHIA
meui 4 Ta 3MillyBaHHS NATMBHHX rasiB 3 MOBITPAM B 3MminryBanbHii kKamepi 5. Y
BHNazKy MapalebHOro pyXy MaTepially Ta CyWHIBHOTO areHTy Hai6inbil rapswi rasu
KOHTAKTYIOTh 3 MAaTEPialoM 3 HalGIMBLIOD BOJIOTICTIO, 11O 3anobirae Horo TieperpiBy.
[oBiTps B MamMBHy Nid 4 Ta 3MiuTyBanbHy kamepy J MOAEThCA BEHTHIATOpaMH 6Ta
7. Bucyluennii Matepian 3 NPOTHIIEKHOI CTOPOHH CYIIHIBHOTO 6apabaHy nocrynae B
TnpoMiskHuii GyHKep 8, a 3 Hboro Ha TpaHcmopTep 9.
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Mapky rymu abo eGOHITY BMOMpPaIOTB 3al€XHO Bil YMOB, y SKMX Oyne
npawioeard ryMOBaHWi 1iap, i Bil BHAY TNOBEpXHi, Ha SKy BiH HaHOCHTBCA.
HaituacTiiue 3acTOCOBYIOTH ryMH Mapok 4849, 4476, 829, HPII-1025, 8JITH,
e6onitn mapok 1726, UPT1-1213, 2109, 1814 i naniseGoHiT mapku 1751.

Mamepianu na ocrosi epagimy

Tx 3acToCOBYIOTE Y THX BHIALK2X, KOJIH MOPSA i3 XiMIYHOO CTIHKICTIO MarTepian
YCTaTKYBaHHs [TOBMHEH MaTH BHCOKY TEIUIONPOBIAHICTH i TEPMOCTIHKICTL Ta Mamy
Bary. 3 ByryerpadiToBUX MaTepiaiB, HalpHKIIaz, BHIOTOBIAIOTE TEIUIOOOMIHHHKH
IJ1 arpecMBHUX CEpeJOBHI, IO NMpaiiolTh B iHTEpBani Temneparyp Bia —18°C no
+150°C.

Cpadir nobpe o6pobnseTbes i CKICIOETBCA, ale Ma€ BHCOKY MOPHCTICTE (10
35%) 1 CHIBHO OKHMCITIOETHCA 3a TeMIepartyp BHILUX, Hik 550°C. Jlnd oTpuMaHHs
Onokie 1 muMT, 3epHa rpadity craeTh GdopmanbierigHoro (abo  iHIIOK
OpraHiuHo CMOJIOLD), IO JO3BOJIAE 3HH3UTH OPHCTICTE.

CpadironacTd (aHTErMIiTH) — BMIOTOBIAIOTH TPECYBAaHHAM rpadity 3
dopManbaerigHoI0 CMOM0K0 3 TNOAAIBLIOK TepMooOpobkow (ix Mapkn ATM-1,
ATM-10, ATM-IT). Boum xucnotoctifiki 3a Temmeparyp mo 110-130°C (3a
BHHATKOM CHMJILHMX OKHCHHKiB, Takdx Ak HNO; i po3umHd nyriB). 3 aHTermirtis
BUTOTORJIAIOTH TUTHTH, TPYOH Ta iH.

3axucni nokpummas

1. ILniBKOBiI NOKPHTTH

Jlaxkogapbogi noxpumms

JlakodapGoBi MOKPUTTS LIMPOKO 3aCTOCOBYIOTh MIA 3aXHCTy anapatiB, fAKi
3a3HAIOTH BIUIMBY arpecHMBHUX cepeJoBHL]. BoHM felueBi il 1erko HaHOCATBCA Ha
Oyap-AKi piBHi ranki noBepxHi, He MalOTh AE(EKTIB, IO BHABJIAIOTECA Bi3yalbHO.
Jlakogap6osi Marepianu CKIAfalOTbCA i3 CyMillli OCHOBHOI IUIiBKOYTBOPIOBAIBHOT
PEYOBHHH 3 pO3YMHHHMKaMH, IUlacTHdikatopoM i mirMestaMH. Jnd anapartis
33CTOCOBYIOTh [PYHTOBKH, IUMAKJiBKH, JIAKH # eMaJi Ha KOHICHCAUiAHHMX i
MPUPOIHHX cMoNax (€noKCHAHOI, ¢peHosnpopManbaeriaHoi), OiTyMax, poCIHHHOMY
Macii, Ha TOJiMEPH30BaHHX CModax (MepXJIOpBiHiMOBa), Ha edipax LETONO03U
(niTpouentonosa). Mapku NOKpUTT BHOHPAIOTH 3AIEKHO BiAl OTO MpU3HAYEHHA H
YMOB eKcIutyarailii. HaifnowmpeHilmMu cepel HHX €:

— onifiHi ¢apbu — iX BUTOTOBIAIOTH Ha OCHOBI oONiQH 3 [JOAABAHHAM
MiHepanbHHX MirMEHTIB;

— eTiHOJIEBi aKd — OTPHMYIOTh Ha OCHOBI MOJiMepYy AMBiHUIALETHIEHY, BOHH
BUTPUMYIOTB Temreparypu 10 200°C, ximMiuHoO cTiliki, ane KpHxki;
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Puc. 10.2.9. lpunyunoea cxema 6apabannoi cywapxu.

1 - Bynxep, 2 — scusunorux, 3 — cywunsnuii 6apadan, 4 — naruena niu, 5 — kamepa miuyeanns,
6,7,11 — senmunsamopu; 8 — npomiscruti 6ynxep; 9 — mpancnopmep; 10 — yuxaon,; 12 — sybuacma
nepedaua; 13 — onopni poauxu; 14 — onoprno-ynopni ponuxu; 15 — 6andaci

BianpausoBaHni CyWWIBHMH areHT TMepel BHKHAOM B  atMochepy
OYMUIYETHCA Bil MWIy B DHKNMOHI /0. TIpn HeoGXiAHOCTI MPOBOAMTHCA HOMATKOBE
MOKpE OUHLICHHS.

TpaHCnopTyeThCA CYIIMABHHI AareHT Yepe3 yCTAaHOBKY 33 JOMNOMOIOIO
BEHTUAATOpa //. YCTaHOBKA 3HAXOAWTHCA MiJi HEBENHKUM PO3PIIKEHHAM, IO
BHKIIIOYAE BTPATY CYIUHIBHOTO areHTy Yepes3 HeliIbHOCTI YCTAHOBKH.

OG6epToBHit cymunbHUI Gapaban 3, BCTAHOBJIEHHH 3 HEBEJIUKUM HAXMIIOM 10
ropu3onty (1/15 — 1/50) Ta cnupaetbes 3a JonoMorow GaHaaxie 15 na ponuku /3.
Bapaba NpUBOOMTECA B pyX €EKTPOABMIYHOM 4epe3 3yGuacry mepenauy /2 Ta
penykrop. Uncno obeprie Gapabana He Ginbuie 5 — 8 06/XB.; MOJOKEHHS HOro B
OCbOBOMY HanpsaMi GikCyeTbCs YIIOPHUMH pONHKaMH 14,

Banosx Bciei mopxuny 6apabaHa po3TamioBaHa BHYTpillHA Hacaaka. Hacanka
B GapabaHi 3abe3nedye piBHOMIPHE PO3MOAINEHHS Ta iHTEHCUBHE NEPEMilllyBaHHs
Marepiany 1o ciueHHIO GapabaHy, a TAKOX LUINBHHUHA KOHTAKT 3 CYIHIBHHM areHTOM.
- BynoBa BHYTPilHBOT HACANKH 3JIEXKHTD Bill PO3MIPIB 3epeH AUCTIEPCHHX MaTepianis,
a TAKOX BiJl iX BIacTHBOCTEH.

IIpucmpoi  suympiwnboi nacaoku (puc. 10.2.10) GapaGana 3anexaTh Bix
* po3MipiB i BnacTMBoCTe# Marepiany, o Bucyiuyerbes. Tak, IJ1% KPYTHOKYCKOBHX i
CXHIIbHAX A0 HAIMIIAHHA MaTepianiB BCTAHOBJIOKTE MiAHOMHO-JIONATEBY HACAIKY
(puc. 10.2.10, @). Jlna KpYNHOKYCKOBHX, MAIOCHITYYMX MATepialliB 3 BEIHKOI
LiNBHICTIO 3aCTOCOBYIOTH CEKTOPHY Hacanky (puc. 10.2.10, 6). Jina ApiGHOKYCKOBHX
Marepianis, Mo MalTh J0OpY CHIY4iCTh, BUKOPHCTOBYIOTh PO3TOALIBHI Hacamkw

315




image317.png
y, p y (puc. 10.2.10, 6 <2), BHUKOHaHi Yy BMIi OKPEMMX
% ‘ KoMipok. s MarepiamiB 3 Oyxe ManeHbKMMH
YyacTKaMH, L0 CHIIBHO TMWIATb, 3aCTOCOBYETHCH

repeBanoyHa HacalKa 3 3aKPHTHMHU KOMIpKaMH (pucC.
10.2.10, e). Jns neskux NacTonofiOHMX MaTepianis
3aCTOCOBYIOTE komGiHOBaHy Hacanky (puc. 10.2.10,
9): y nepennii uactuHi GapabaHa -migHOMHO-

Puc. 10.2.10. Tunu nacaoox

Gapabasux cymapor: JIOMaTeBy, a B (HUIKI — PO3MOALIBHY.
a — nidtiomno-ronamuna, 6 — cexmopud, -
8, 2 — po3n0OinbHA, O — KoMbiHOBaNa, OﬂHaK, 6apa6aHH1 CymapK" MarThb l”ln
€~ nepesaouna. nedonikie. B GapabaHHHMX CyllapKax BTpaTH Tema

yepes cTiHKy GapabaHy NpoXoaATh N0 BCii TIOBEPXHI

Cyliapku, sika gocsrae 135-155 m’. Tloepxua HapaGaHy He Mae Tenoizonsiuii, a
TeMrnepaTypa CTiHOK Habnmkaerecs fA0 TeMNeparypu teruioHocis. flig 4ac
BUIATIEHHS BOJOTH {HTEHCHMBHICTh CyIIiHHA B 06apabaHHuX CyIIapkax, sk BiZlOMO,
3HIKyeTbca. ToMy s iHTeHcHbikauil mpouecy i MOCATHEHHS HU3BKOTO BMiCTy
BOJIOFM B KiHLUEBOMY MPOMYKTi, Clil MiATPHMYBAaTH TEMNepaTypy rasid B KiHUi
GapabaHy BHIIE TeMnepaTypu Matepiany. IHOAI nmepenan TeMrneparyp Aocsrae 100-
150°C, TepMiunuit koedillieHT KOpPHCHOT Ail Mpoiecy NPU LHOMY 3MCHIIYETC.

Aepoponmanni cywapku. JIns CywliHHA 3EPHMCTHX, W0 HE 3IUIMAIOTRCA,
BOJIOTHX 1 JOCHTh BEJMKMX MaTepiaiB y 3BKEHOMY CTaHi 3aCTOCOBYIOTHCA
aepodponTanni cymapky. Lle cymapku 3 BUXpOBHM MOTOKOM, y AKOMY BinOyBaerbcs
3aKpy4eHa LMPKYJIALis CAMOro MaTepialy, WO BHCYITyEThCS.

3a KOHCTPYKTHBHHMH O3HaKaMH aepoOHTaHHi CyLIapKH MOXYTb OyTH ABOX
THNiB: 3 pemiTkoio Ta 6e3 pewitku. Ha puc. 10.2.11 HaBeneHa cxema aepoGOHTAHHOI
cymapku 6e3 pemiTkd. B Takux Cyuiapkax Marepian, SKHH MONAETbCS IIHEKOBHM
KUBWIbHUKOM 3, BHTA€ B CyLIWIbHil kamepi 4 B motoui TerioHocis. CyuiuibHa
KaMmepa 4 CKIaNacThes 3 UHTIHAPHYHOT Ta KOHIYHOT YaCTHHH. Temnonoci# (nosiTps)
noaeTscs BeHTHITOpoM | B Kanopudep 2, ne minirpisaetees. Liwtinapnina ¢dopma
BEPXHBOI YaCTHHH KaMEpH CTPHAE MHTTEBOMY 3HHMKEHHIO WIBHIOKOCTI rasy, ToMy
6inbll BaKKi YACTHHKH Marepiamy Tpd [bOMY ONYCKAalOThCH, CTBOPIOIOYH
uupkynsLito TBepaoi ¢asu. Cyxi 4acTHHKM OesrepepBHO BMHOCATBCA 3 KaMepH i
BigdiiAIOTECA Big rasy B uukioni 5. B aepodoHTaHHMX Cyllapkax TPUBANCTb
KOHTAaKTy MaTepialy 3 TEILIOHOCIEM nocuTh Mana. lle mossonse HarpiBatd ToBiTps
J0 JIOCTATHBO BUCOKHX TEMIIEPATYP.
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Puc. 10.2.11. Cxema aepoponmannoi cywapru:

1 — sernmunamop, 2 — xanopugbep, 3 — wnexoeuil xcusunorux, 4 — cyuunsra xamepa,
5 — yuxnon

Yci BuUIeonKcani Cymapki MoXKHa BiAHECTH IO anapaTis, W10 MPauiooTh 2a
NPUHUMIIOM i0€AIbHOTO MNEpPEeMillyBaHHA. AHAN3ylO4d IMPHHLMI POOOTH TAKHX
THIIB  CYIIapoK, POOMMO BHCHOBOK, IO IPH if€AIbHOMY MEpEMilIyBaHHi
TeMMnepaTypa rasy WIBHAKO 3HHIKYETBCS O MOCTIHOTO MiHIManBHOrO 3HAYEHHS,
TaKHM YHHOM CTBOPIOKOTECSA CTIPHATIHMBI YMOBM /I8 MiABHLIEHHS HOTO MOYATKOBOI
Temnepatypu. OfHaK, BHACHIOK peUMpKYJUlii MaTtepiany Cyxi 4acTHMHKHM MOXYTb
6araropasoBo nonagaTH B 30Hy BXOAy raps4yoro rasy i neperpisarucs. Tomy mpu
BHCOKHX BUMOTAX 0 SKOCTI NPOAYKTY abo NpH CyIIiHHI TepMoiabiiibHuX MaTepiais
IOBOJMTELCS 3HHKYBATH TEMIIEPATYPY MPOLECY.

OCHOBHHUIA HeOonik aepoOHTAHHMX CYLIAPOK - HEPIBHOMIPHICTH CYILHHA.
Binbw piBHOMipHE CYLIIHHA JOCATAETHCA B CYLIAPKAX 3 KATUISYMM ILAPOM.

Cywapku 3 kunaauum (ncegdospioscenum) wapom. Y cymiapui 3 KHILITIHM
ILapoM MaTepian NOKNaAeHHH Ha IPAaTKH, Yepes AKi MPOMyBaEThCA CYLUIWIBHHI areHT
3i WIBMAKICTIO, HEOOXiTHOIO M CTBOPEHHS KUILIAYOro mapy. IIpHHUMIOBa cXeMa
CyIUapKH 3 KHILIS4YHM IIapoM npeacTaBieHa Ha puc. 10.2.12.
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Puc. 10.2.12. [Ipunyunosa cxema cywapku 3 KURISHUM WAPOM.

Bosoruii MaTepian wHeKoBHM XKHBHIbHHKOM LLDK, mojaeTses B wap MpoaykTy,
[0 «KMMATH» HA Ta30pO3MNOALUIBHIM PewiTLi B anapari 3 KMIUIAYMM WapOM AKIII.
AtMocdepHe NOBiTps mojaeThes rasoayekoto /1 B xanopudep K, ne Harpiaerbes
3a paXyHOK KOHJEHcallil rpiroyoi napy 0 TeMneparypH 150°C, a moTiM MocTymnae
min pewitky AKII. TloBiTps BHXOAMTH 3 BEJIHMKOIO IIBHMAKICTIO 3 OTBOpiB
rasopo3nofineHoi pewitku. Harpite mnosiTpa 3myulye nepeiiTH Martepian B
nceBno3piKenuit craH Ta Bucymye Horo. Cyxud npomykT 6e3nepepBHO
BUBAHTAXKYEThCA 103aTopoM JI Ha CTPivYKOBHI TpaHCHOpTEp CT. BianpauboBaHe
TOBiTpA ouMuIyeThcs B LMKIOHI L. [Tui BUBAaHT@XYyEThCA 3 LMKIOHY Ta pasoM 3
CYXHMM MarepiaioM, Ik FOTOBU# MPOIYKT, MOJAETHCS CTPiYKOBMM TPAHCIIOPTEPOM Ha
cki1az abo Ha roAabIly nepepooKy.

OCHOBHOIO nepe6azolo  KUIUIAYOro wapy €
36iNbIIEeHHA TOBEPXHI KOHTakTy (a3 i 3a paxyHOK
LBOrO - CKOPOYEHHs BHUTpAaTH MNajuBa. TeruioBTpaTH
Bill CTIHOK B amapaTax KMIUIA4Oro miapy OOMexkeHi
30HOK0 KHIUIYOro mapy, Bucora sikoi 1000-1500 mm,
TeMnepaTypa CTiHOK B 30Hi JOpiBHIOE TeMrepatypi
KUIIAYOoro wiapy (MpHOIHM3HO 120-150°C). 3aBnsku
TEIUIOi30IALIl CTIHOK BTpPAaTH TeIUla B HABKOJMIIHE
cepeNoBMILE CKIanaloTh He Ginbuie 3-5%. Criia Takox
BiIMiTUTH, IO MaKCHMaJbHa ONMHMYHA MOTYXKHICTb
YCTaHOBOK Kumuisdoro mapy B 1,2-1,5 pasie 6inbiua,
Hixk B OapabaHHHX CyIIapKax.

JIo nepesaz YCTaHOBOK KHMIUIAYOTO MIapy CJiJ TaKOX BiJIHECTH CYTTEBE
3HWOKEHHS METAIOEMHOCTI i BApTOCTi anapariB, 3MEHIIEHHs BHPOOHHYOL TUIONLi,
MpOCTOTa aBTOMATH3allil Ta peryJIroBaHHs.

Topusonmanvha cywapka 3
NCeBO03PIONCEHUM UAPOM
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AJe, MopsAll 3 nepeBaraMM, yCTaHOBKH KHIUIAYOTO wIapy MaroThb i Hedoniku. B
TAaKHX alaparax WBHIAKICTb MOBITPA HE TINLKM BILUTHBAE HA TEILIOMAcooOMiH, are i
BU3HAYa€E CTPYKTYpYy wWapy. s MCeBAO3pIMAKEHOro CTaHy wapy HeobXimHi nesHi
IIBHJKOCTI TEILIOHOCIA, AKi B GIIbIIOCTI BUMAAKIB € Jafeko He ONTHMAIbHUMH 1%
peantizauii mpotecy CyIWiHHA i Lie HE Tae MOMUIMBOCTI MPALIOBATH 3 MATEPIAOM, IO
Ma€ IMpOKMiA Aiana3on 3epHoBoro ckiagy. [lilicHo, mo6 ne 6yno BiXKIaneHsb
MpOAYKTY  Ha  Ta30pO3NOAiNBYid  pemliTii, IIBMAKICTE  IICEBAO3PiMKEHHS
pO3paxoByOTh, OPIEHTYIOUHCE HAa MAKCHMANBHHI po3Mip YacTHHOK. ToMy, WinkoM
MOXJIHBE BUHECEHHS YAaCTHHOK MEHIUMX pO3MipiB 3 wiapy aGo iX mnepecHXaHHs.
Bucoki wBMAKOCTI rasie i mnoBiTpA B npouecax CyWiHHA NPU3BOAATH MO
HEMPOJYKTHBHMX BTPAT Tema i TUM CaMUM 3HIDKYIOTb KoeillieHT KOpucHoi aii
ycTaHOBOK. CyTTEBUM HEIOJIKOM TAKOX € BUHECEHHs JIPIOHHX YacTHHOK 3 pobouoi
30HM amapary, o noTpedye€ BCTAHOBMIOBATH MMIIOOYMCHY amapatrypy. Ilim uac
CYWIiHHA OHMCREPCHMX MaTepialiB B YCTAaHOBKAX KHMILISYOrO IIApy YTBOPIOKOTHCA
ApiOHi YaCTMHKM BHACMINOK TEPTA Ta CIiByJapiB, IO BiNirpac HeraTUBHY pONb Y
BHIAIKY MEBHMX BHMOT [0 SKOCTI NPOAYKTY, HOro aucnepcHoro cknamy. LIBuakicTs
TEMIOHOCIA HMXKYE KPUTHYHOI CIIPHAE YTBOPEHHIO KAHAIBHMX MPOCKOKIiB rasy,
MOPYLUY€ NEPEMillyBaHHA B LIapi i piBHOMipHE NPOTIKAHHS MPOLIECY BHACIIAOK TOTO,
IO YTBOPIOKOTHCA 3acTifiHi 30HM. Takok HeNONIKOM € Te, WO WBHAKICTE PyXy
TEIUIOHOCIA B CyllapkaX 3 IICEBHO3PIIKEHHAM He Moxe OyTH BHIUOK ApYroi
KPHTHYHOI IUBHUAKOCTI (WUBMAKOCTI, TIpH sAKiil BiIOyBaeThCs BUHECEHHA MaTepiany 3
anapary). Y Ge3nepepBHO NpaIIoOIOYill Cywapui B NCeBIO3pimkeHOMY wiapi He
3aBXM JIETKO OOCATHYTH PiBHOMIpHOro mepeOCyBaHHs BCIX YaCTHHOK MaTepiany B
pobouiit kamepi, 0COBIHBO, KOJIM YACTHHKH Pi3Hi 32 BETHUHHOIO.

ObnacTe nOMYCTHMMX pO3MipiB YaCTHHOK MaTepialy, IO CyIIaThcd B
KUIUIIYOMY LIapi, 3HaXoOuThcsad B Mexax 100-150 MxM, a o6JacTh ONTHUMAIbHHX
PO3MipiB MOYHHAETBCA BHMINE, NPUOMM3HO Bix 500 Mkm. Jlna marepianie 3 Ginbin
BHCOKOIO IUCTIEPCHICTIO CNOCIO CYIUiHHA B KHIUISUOMY IIapi HENOULIBHUI.

Cywapku 3 6i6pOKUNIAYUM WAPOM Mamepiaty. 3acToCyBaHHSA TaKUX
Cywmapok Oo3Boffe iHTeHcH(iKyBaTH Tero- Ta MacooOMiH MiX YacTHHKaMH Ta
ra3oM B pe3ynbTaTi TypOynizauii morpaHMYHOro wapy Ta 3abe3NeudTH CTiMKuil
rigpoauHaMiyunmii pexuM. Bibpocyinapku 3a KOHCTPYKTHBHMMH O3HAKaMH IiIATE HA
FOPU3OHTANBHI JIOTKOBi Ta BePTHKaNBHI. 3a TiNPOAMHAMIYHMMH YMOBAMHM: 3
pexuMamu BiOpOaepOKHIUIAYMM Ta BiOPOKHIUISYHM ILAPOM.

Bibpoaepoxunnauuii  pexcum  CTBOPIOETBCA B anapaTtax 3a  YMOB
TCeBAO3PIKEHHA MaTepiany AK HiA Ai€l0 FiAPOAMHAMIYHMX CHJI Fa30BOro MOTOKY,
1O NOJAETHCA Yepes nepdopopane abo NOPUCTE NHHUILE, TaK i Mia Ai€to Bibpawii, aki
CTBOPIOIOTBCA BiGpYIOUMMH efteMeHTaMH. Takuif pexHM 3aCTOCOBYIOTH AN CYILIiHHA
rpyGO3epHHCTHX MaTepialliB WIMPOKOro IPaHyJIOMETPHYHOTO CKIAamy, MaTrepialis

319




image321.png
3AAaTHHX JI0 3JIUMAHHA Ta KOMKYBaHHA, [/ APIOHOJUCIIEPCHUX MaTtepiaiis, 31aTHUX
10 KaHalo0yTBOpeHHA. ToOTO, TakHii peXMM BHMKOPHCTOBYETBHCA y BUMANKYy, KOJH
MaTtepian HEMOXKITHBO TIEPEBECTU B PiBHOMIDHHH KHILIAYM# AP Fa30BUM MOTOKOM.

Bibpoxkunnsuuii pexcum CTBOPIOETHCS B TAKMX anaparax, e NCeBa03PimKEHHs,
nepeMillyBaHHs Ta HANPAMIEHHH PyX AMCIEPCHOTO MaTepiany BiIOyBaecTbCH TiNbKH
nig miero Bibpauiit poGodoro oprady. [Ipy LBOMY Temao Moxe MiABOAWTHCA N0
Marepialy KOHBEKTHBHUM, KOHAYKTHBHHM Ta KoMOiHOBaHMM crocoGamu. Taki
anapaTd BMKOPHCTOBYIOTBbCA /I8 JOCYIIyBaHHA Martepiany abo s cywlinHa no0pe
CHITKUX MaTepiatiB.

[lepesazoro TaKUX CYLIAPOK € KOMIMAKTHIiCTh, Malla €HEeProeMHICThb, NErKiCTh
MO€eHOBaHHs nmpouecy. [TpofyKTHBHICTE 6araTboX KOHCTpYKILii Bibpocyiapok — 1o
25 1/ron. OCHOBHI eneMeHTH OyAb-AKOI KOHCTpYKUil — mepdoposanuit o106 Ta
Bibparop.

T Bidnpaypoeave
nosinpst

T 1T I I II
Puc. 10.2.13. Bibpocywapxa 3 Kuniasum wapom.:

1 — 6ibponpusio; 2 — po3nodinoouuil kopob; 3 — cywunsHa kamepa.

Ha puc 10.2.13 HaBemena Bibpocymapka 3 KMIUIAYMM ILAPOM, OCHOBHa
YacTHHA AKOi — MPAMOKYTHHi k0506 3 mepdOpOBAHUM AHHMINEM, 10 KPiMMThCA
IIACTHHYATHMH PECOpaMi Ha paMi, AKa 4epe3 TyMOBi aMOPTH3ATOPH CIIMPAETHCA Ha
ocHoRy. Han CyHIMIBHOI KaMepoW BCTAaHOBIEHWH BUTDKHHH koxyx. Ilpusin
iHepuiliHOro THITy CKNAAAEThCS 3 MAATHHKOBOTO MOTOP-BiGpaTopa HanpsMIIeHOT i 3
peryiorounm feGanancoM Ta MOCTIHHOK HacTOTOl koauBanb — 23,5 I'u. Marepian
pyXaeTsca BiGpyouoto nepdhopoBaHOIO CTPIUKOIO Bill MICIs 3aBaHTAXEHHS /10 Micus
BHBAaHTKEHHA MiJ Ai€lo Bibpauiii Ta ra30Boro NoToky. B kiHUi 0506y 3HAXOANTECA
nopir. 3MiHIOI04K HOTO BHCOTY, MOMUIHBO, B HEBEJTHKOMY /1ialla30Hi PErymioBaTH yac
nepeGypanns  Matepialy B Kkamepi. IlBuakicte mepecyBanHs — Marepiamy
BH3HAYA€THCS KYTOM HAXWIy Pecop, aMIITiTy 00 Ta YacTOTOI0 KOJIHBAHb.

Cyluapkp ONMMCaHoi KOHCTPYKLiT BHKODHCTOBYIOTBCA IS CYIIiHHA Ta
OXONO/KEHHSI KPHCTANIYHKX, 3EPHUCTHX TA BOJIOKHHCTHX MAarepianiB LIHPOKOro
rpanynomerpuunoro ckiagy (0,05 - 5 Mm).
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Oco0nMBOCTAMU  JiiHitiHOT  @ibpayitnol
Cywapku 3 nceGOO3PIONCEHUM  WApPOM  €:
PiBHOMIpHHI pyX; 3py4HICTh OOCIIyrOBYBaHHS;
HU3bKHI1  piBeHb IUIyMy; TpHUBaJIHil TEpMiH
eKCIUTyaTallii; piBHOMIpHMH pO3MOAin Marepiany

Mliniima siGpayiina cywapra 3 BCEpPEeNUHI CYLIapKH; CylIMJIbHAa Kamepa i

NCe003PIONCEHUM UAPOM A

TEINIOOOMIHHUK MalOTh BHCOKY €(EeKTHBHICTB;
BE/IMKAa €KOHOMisi eHeprii; croxuBaHHA eHeprii Ha 30-60% MeHIe B MOpiBHAHHI 3i
3BHYAMHUMHU CYLIMIBHHUMHU KaMepaMM; TOBLIMHA LIapy, LIBUAKICTb MPOCYBaHHS Ta
aMIUTiTyAa KOJMBaHHA MarTepiajiB  MOXYTh O€3CTYMiHYaTo peryJroBaTHCH;
YLIKO/DKEHHs TIOBEPXHI MaTepiaiB BUKIIOYA€EThCS; CYIIWIbHA KaMepa MiAXOAUTh LIl
PeyOBHH, SKi JIErKO PyHHYIOTBCA; 30epeKeHHs iHAWBiMyanbHOI HOpMH rpany, 6e3
PU3MKY pYyHHYBaHHA; KOHCTPYKLis TOBHICTIO TrepMeTHYHa i He 3a0pyaHIoe
HABKOJIMILHE CEPEIOBHUILE.

Posnunweanvni  cywapku. Y UMX CymiapkaXx —JOCATa€TbCs  BHUCOKA
IHTEHCHBHICTh BUTapPOBYBAHHS BOJIOTH 32 PaXyHOK TOHKOTO PO3MIJIEHHS MaTepiany,
IO BHCYLIY€ETHCSA, Y CYIIWIbHINA KaMepi, Yepe3 Ky pyXaeTbCs CYyLIMIbHHUI areHT.

Po3numoBanbHi CyIIMIBHI amapaTd BHKOPHCTOBYIOTHCA B THX BHIAKax,
KOJIM:

® CyIIUTBCS MNpPONYKT, SKUH HE BHUTPUMYE TPUBAIOTO BIUIMBY BHCOKOI
Temnepatypu. CylliHHS 30ICHIOETECA MPOTATOM JEKiIBKOX CEeKyHI, TOMY
TepMoabiJibHI MPOIYKTH HE BCTUTAlOTh PYHHYBATUCS B MPOLECT CYIIiHHS;

" CyHIMTBCS NMAcTONOMIOHWM, JIMIIKWI MPOOYKT. Po3muiroBalibHA CyluKa He
JOITyCKa€e HAJUMAHHA NMPOLYKTy Ha CTiHKH CylIapku. Pinki mpoayKTu 3a ZOMOMOrow
BiIIGHTPOBOrO IMCKa MEPETBOPIOIOTHCS Ha OPiOHI Kparuli, sKi PO3KHUOAOTHCS MO
cTiHkax wuwmiaiHapa. IloctynoBo, 3i 3MEHLIEHHSAM LIBHOKOCTI OOepTaHHA OHCKa,
YaCTHHKHM MaTepiany MepecTaloTh HAJIUIATH Ha CTIHKU LWIIHIpPA, B pe3yJIbTaTi TOro,
IO MPOCTO HE JOJITAIOTh A0 HUX a0 BUCHXAIOTH 110 AOPO3i.

Taki po3numooyi CyIIapky € LWITiHAPUYHOK BEPTHKAIBHOK KaMeporo, B sKiil
BinOyBaeThCs Temno- Ta MacoOOMiH MiXK PpO3MHJIEHMMH KpalUIMH pigKOro Ta
nacTonofibHoro Marepialy Ta CYIIWIBHHM areHToM (TemioHociem). Yac
nepeOyBaHHs MaTepiany B CyIIWIbHIH kamepi — 1540 c, B 3aJIe)HOCTI BiJ CTyMeHs
JMCTIEpryBaHHs, WBUAKOCTI razy, o00’eMy Kkamepd Ta 1i KOHCTPYKTHBHHX
ocobmuBocTel. B yMoBax Maike MHTTEBOrO CYINiHHA TeMIIEpaTypa I[OBEpPXHi
YaCTUHOK Marepiaqy, HEe3BaXaroYd Ha BHMCOKY TEMIIeparypy CYLIMIBHOrO areHTa
(6mmzpko 150 °C), nume HebGaraTo mNeEpeBHINYE TeMIEpaTrypy aniabaTHYHOro
BHITAPOBYBAHHA YUCTOI DPiAMHU. Y pe3ynbTaTi NOCATAEThCS LIBHAKE CYIUiHHA B
M'AKHX TEMMEpaTypHHMX YMOBaX, LIO JO3BOJIIE  OJAEPXKaTH SIKiCHUI
MOPOIIKONOAIOHUI MPOAYKT, NOOpe pO3YMHHUIA i sAKUH He MOTpebye MOAANIBIIOro
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nofpidHioBadHHs. MoXNUIMBE  CYLIiHHA |  XOJOJHHUM  TEMJIOHOCIEM,  KOJIH
PO3NWIIOBAIBHUI  MaTepian IoNepeHbo Harpituil. Posnunenns 3mificHioEThCS
MEXaHIYHUMH | MHeBMAaTH4HMMM (OPCYHKAMH, a TaKoX 3a JOMOMOrok
BiALIEHTPOBUX MAMCKiB, IMBUAKICT oOepraHHA skuX 4000-20000 o6/xB. Po3mip
Kpaness - Bin 1 1o 150 Mxm.

Po3Muiioodi  CylUapkd HOMINAIOTBCA HA  CYMapKu 3 (POPCYHOUHUM
POSHUREHHAM 6 NnOmoyi MemwIoHocis, B SKHX 3aCTOCOBYIOTHCS  TiApaBiuHi
(Mexaniuni) a0 MHeBMaTH4Hi GOPCYHKY Ta CywLapKu 3 8iOYeHmMpoGUM POZNUAEHHAM
6 nomoyi menaoHocia B SKAX 3aCTOCOBYIOTHCA IMCKOBI posnwmoBavi. Taki Tvnu
CyLIapoK 3aCTOCOBYIOTBCA [UIA CYWIHHA piIKMX Ta MNAacTOMOAiOHMX Marepiais.
KoHcTpykTHBHE 0bOopMITeHHS CYIIHIBHHX KaMep 3a/ICKHTh Bill THIY, YHCIA Ta MiCLs
BCTAHOBJICHHS pO3MWIIIOBAYiB, a TaKOX BiJ Micld Ta crocody BBEJEHHA Ta
BMBEJICHHS Ta3y Ta marepiany. Bubip KOHCTpyKuii OOyMOBIEHO TEXHOJIOTiMHHMH
BHMOT'aMH Ta BJIACTHBOCTAMU MaTepiany.

Cywapxu 3 (POPCYHOUHUM PO3NUNCHHAM 6 nomoyi menaonocia. Sk Bxke
3rafyBajioci, B TAKUX CyWapkax JIJg PO3MAJIEHHS MOMHA BHKOPHCTOBYBATH
2idpaeniuni (Mexaniuni) abo nneemamuuni GOPCYHKH.

MexaniuHi QopcyHkn MOXyTh OyTH CTpyMEHEBHMM abo BiALUEHTPOBUMH. VY
BiJLEHTPOBMX - pilHHa mepel BHXOJOM 3 COIUIA 3aKpy4ye€Thbed, 3a JOTNOMOroH
BMOHTOBaHOrO B cepeauHy ¢opcyHkd 3Buxprosaua. Lle cnpuse Typ6ynisanii
CTpyMeHs Ta 30iMbLIeHHIO LIMPpHHH akely po3nuieHHs. [lepesaeamu MeXaHiMHHMX
(OpCYHOK € MPOCTOTa X BHTOTOBJICHHS Ta OOCIYroBYBaHHS, HU3kKI €HEprosaTpaTu
Ha PO3MHUJIECHHs Ta HEBUCOKI eKCIUTyaTauiiiHi BUTpaTH. [IpoayKTHBHICTS MeXaHiYHHX
dopcyHok — 4 T/ron. OCHOBHI HeQOsiKU — CKITAHICTE PETYIIOBAaHHA NPOXYKTHBHOCTI
Ta HeHaziitHa poGoTa IPH PO3NUIIEHHI CyCIeH3il BHACIIAOK 3aKyOPIOBaHHA OTBOPIB
TBEpAMMH YacTHHKaMH Ta 3HOLIYBaHHA comna. Mexaniyni  ¢dopcyHkn He
BHKOPHCTORYHOTECS JUIA PO3MMIIEHHA BUCOKOB’ A3KHX PEUOBHH.

MueBMatH4Hi (QOPCYHKM MpPaUiOOTh 32 OPUHLMIOM PO3MNHIEHHA piIHHH
WBHIKICHOI CTPYMHHOIO rasy abo napH, o nomaersca min Tuckom 0,1-1 MIla.
TMpoxykTuBHICTs NHeBMaTHYHHX dopcyHOk — 12 T/ron. Ix nepesazu: moxnmBicTs
JOCKOHano  peryirosatu ¢opMy ¢akena, NPOOYKTHBHICTb, AHCNEPCHICTBH
PO3NMUIIOBaHHA. BHKOPHUCTOBYIOTECS IUIA PO3NHJICHHA BUCOKOB A3KHX PEYOBHH.
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Puc. 10.2.14. Posnuniosansni cymapku:
1 - kamepa cymapku, 2 - opcynka, 3 - wiHek 013 GUEAHMANCERHA BUCYILEHO20
mamepiany, 4 - yukaou, 5 - pykasruii binemp, 6 - eenmunamop, 7- kanopudep

B cxemi ycranoBku (puc. 10.2.14) matepian nonaetbcs B kamepy [/ depes
dopcynky 2. CymmnnHuil areHT pyXaeTbcs NPSIMOTOKOM 3 MarepianoM. Jlpi6Hi
TBepAi YACTMHKM BHCYLICHOrO Matepiany (po3MipoM IO HEKibKOX MiKpOHiB)
OCaIDKYIOTBCH Ha [JHO KaMmepH i mepeMimarotbes mHekoM 3. Biampausopanuii
CYLIWIBHAN areHT MicAs OYMILEHHSA Bil muoy B UMKNIOHI 4 i pykaBHOMY OinbTpi 5
BHKKAA€TbCA B aTtMocdepy. PO3MWIOBANBHI CyHIapKu TIPaliOlOTh TakoX 3a
NPUHIMIAMH TIPOTHUNOTOKY i 3MIIaHOTO TMOTOKY. OjHaK NPAMOMNOTIK OCOOIHBO
PO3MOBCIO/KEHHH, TOMy IO JO3BOJA€ MNPOBOAHTH CYLIIHHA TNPH BHCOKHX
Temnepatypax Ge3 neperpiBy Marepiany. Jna ocajkeHHA ApiOHHMX 4YacTHHOK
(cepenniit po3mip KpamiMHM 3BH4YaiiHO ckapae 20-60 MKM) i 3MEHIIEHHS iXHBOTO
BillHECEHHS BMAKICTH rasy B Kamepi, BPaXOBYIOYH ii MOBHE Ci4E€HHs, 3BUUYANHO He
nepesumye 0,3-0,5 M/c. AJie HaBiThb NIPM TaKHX LWIBHOKOCTAX BiHECEHHA 3HauHe i
HeobOxinHe noOpe obe3nunoBaHHA BimnpaupoBaHuX rasis. Jis Oinem piBHOMipHOTO
po3MoiTy CYMMIBHOrO areHTa IpH NepeTHHaHHI KaMepH i Jo6poro 3MiuryBaHHA 3
KparnisM¥  piOuMHH, WO BUCYIIYETHCH, BHKOPHUCTOBYIOTh BBEJCHHA Trasy 4epes
IITyUep, AKHil PO3TAILOBaHUi EpeHINKY/IAPHO BiTHOCHO O KOpITyca KaMepH, abo
nar uepe3 pan WiMH. Y QapManeBTHYHOMY BHPOOHHUTBI
TaKi CylIapk{d 3HAMIINM 3aCTOCYBaHHA [N CYLIiHHA
OYMILIEHHX BHTSKOK 3 JIIKAPCHKOI POCITMHHOT CHPOBHHHU (Y
BHPOGHHUUTBI JiKBipiTOHa, praMina Ta iH.).

Haii6inp nomupeHIMH CyLIapKaMH TaKoro TUITy €

M . .
M CYIIWIGHI KaMepH B AKMX pyX B3aeMoflilounx a3
HATIPAMJIEHHH B OJHY CTOPOHY — 3HH3y BBEpX (DHC.
10.2.15).
Puc. 10.2.15. Cxema ghopcynonnol MMicns  po3numeHHs  Marepiany  BinOyBaeTbcs
3 i0. . .
I amomonont " ()pAKUIOHYBaHHA YACTHHOK B [IOTOL CYIIWILHOTO areHTy.

JIpibHi 4yacTHHKH MiJAHIMAIOTBCA BBEPX Ta BUAALAIOTBCA 3
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KaMepu 3 BiANpaUbOBAHHM TEMIOHOCIEM, a Tpybi — OCIfAIOTL Ha JHHIIE KaMEPH.
YacTHHKH Cepe/IHiX po3MipiB NEPEMIlLAIOTLCA CTIOYATKY BHM3, @ I1iCIs BUCHXaHHSA —
BBEepX. UacTvHKH, LIO OCAIKYIOTBCS Ha JHULIE KamepH, MOTPAIAOTe B 30HY
BUCOKHX TeMrepaTyp. YacTHHKH, WO PyXalOThCA 3HU3Y BBEPX, 3HAXOMATHCA B Oibll
CMPUATIMBUX TEMNEPATypHUX YMOBaX MOMIPHO HAarpiToro CyMHJILHOIO areHTy.
ILIBunKicTs migHiMaHHA rpyGHX YacTMHOK MeHIIa, a yac nepeCyBaHHs iX B Kamepi
Ginpwmit 3a uac mnepebyBamHs ApibHMX YacTMHOK. Sk

Al

HACNIZOK, BCi YACTHHKM MPHOIM3HO ONHAKOBO HATPiBAIOTHCA
CylWIbHUM areHToM. OTxKe, Taka KOHCTpYKuis 3abesneuye
AKicHE CyIiHHS TepMONabiIbHUX MPOLYKTIB.

Ha puc. 10.2.16 naHa cxema (hopCyHKO8OI cymiapku 3
npomumoxom: CYWMIbHUI areHT pyXac€ThCs 3HH3Y BBEPX, a
JMCTIEProBaHMi Marepian — 3BepXy BHH3. Takwil pyx
IOCATAETECA 33 YMOB Ipy0Oro po3mwieHHA, mo 3abesnedye
OTPMMAaHHsI YACTHHOK, LUBHIKICTh BHUTAHHA SKHX MEPEBHILYE

Puc. 10.2.16. Cxewa WUBMAKICT razy. ITPOTHTOK 3aCTOCOBYIOTH IS JOCTATHBO

K‘fﬁ’;;{f;’;;‘:mmg;‘; TEPMOCTIHKMX NPOAYKTIB, KOMM HEOOXimHO 30iMbLIMTH

HACHMIHY TyCTHHY MHOPOLIKY - a0 CYMIiCTMTH CyIliHHA Ta

NPOKATIOBAHHA TNPOAYKTY, a TaKoX TMpH HEOOXiOHOCTI CyuliHHA MmarepiajiB 3
BOJIOTOI0, IKY B&XKKO BUJATHTH.

Cywapku 3 6iOYeHMpPOGUM POSNUNEHHAM 6 ROMOYi MennoHoCia (Ouckosi
posnumosayi). BioUeHTPOBi MMCKOBi pO3MWIIOBAYi MPAUIOIOTh 33 TPUHLKMNOM
PO3NMIEHHS CTPyMeHiB abo IUIiBOK PioMHM 3 AMCKY, WO obepTacTsed y BiTHOCHO
HEpyXOMHMH MOTiK NoBiTps. YactoTa oGepranHs muckis ckinamae 4000 — 50 000
06/XB., B 3aICKHOCTI Bin aiamerpy, skuii Moxe O6yrn sim 50 nmo 350 mm.
TTpoyKTHBHICT NPOMHMCIOBHX BiUEHTPOBMX PO3NUIIOBAYIB CTAHOBHTD 6inpwe 40
T/roa. Taki CymapkH NpalyoioTs, AK NPABUIO 33 NPAMOTeUilHO cxemoro. HaABHICTh
JMCKOBOTO PO3MMJIEHHs Tepefdayac BeTMKHMA [iaMeTp CYUIMIbHOI KaMepH i, K
HAcJifIOK, HEBEJIMKY (MBUIKICTH ra3sy rno nepepizy kamepu. ToMy crociG BBeACHHS Ta
PO3MOMINIEHHs CYUIWTBHOTO areHTa B KaMepi CyTTeBo BILIMBAE Ha MPOLEC CYLIIHHA.
Crieundika npolecy nonsrac B CTBOPEHH| iHTEHCHBHHX pajliaflbHUX MOTOKIB rasy Big
IHMCKY O CTIHOK KaMepH i Bifl CTIHOK [0 JHCKY, LIO MOACHIOETbCA BEHTHIALIAHUM
edekToM aucKy. B miommmi - dakemy BUHHKAE pO3piukeHHsA, WO BHKIMKAE
NiACMOKTYBAHHS Ta LIMPKYJHL{IO ra3y AK 3 30HH Hajl GaKesoM, TaK i3 HHKHBOI 30HH.
SIKIO AMCK pO3TAIIOBaHMH MOOAM3Y BEpXa KaMEpH, TOi 3a yMOB HEJOCTATHBOTO
MiIBECHHS CYUIMIBHORO AreHTY B 30HY MiX BEPXOM' KamMepH Ta QakenoM, B HiH
CTBOPIOEThCA PO3PiMKEHHA, WO BUKIMKAE BUKPHBJIEHHS TPAEKTOPIT PyXy KparMH i
YAaCTMHOK, 4 TAKOX BiIK/IaIaHHA MaTepially BBEpXY KaMepH.
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— BakeNniToBi NakH — po3uMH (¢eHoNdOpManserinHoi CMOIM B CIUPTI
(GeH30MeBUii CNUPT) 3 H0JATKaMU MiHepanibHUX HaroBHIOBauiB. Jlaky HaHOCATB Y 4-
S mapie, KOXKeH 3 AKHX MiAAAIOTH TepMoo6pobLi. BoHH XiMiuHO CTifiKi B MOMipHKX
arpecHBHHX CEPENOBHINAX, OJHAK HC BUTPHMYIOTE T CUIBHUX OKMCHHKIB i JTyTiB Ta
FIOraHO 3Yi[UTIOI0TLCS 3 MOBEPXHEIO METAIB;

— eNOKCH/HI JTakH il eMati — 106pe 34IMUTIOITECS 3 IOBEPXHEI0 METATIB, MaIOTh
WiTbHY CTPYKTYPY, 3 HUX BUTOTOBJISIOTE KIIET,

— NAKM Ha OCHOBi KayuyKy. Jlns TXHbOTO BUTOTOB/NEHHS Kay4dyK PO3UMHAIOTH B
OpraHi4HMX PO3YMHHMKAX, YTBOPIOETBCA B’A3KA Maca, IO HAHOCHTLCA Ha PETENBHO
OYHMILEHY NOBEPXHIO.

Tpouec ¢apbyBaHHs CKIANAETBCH 3 TaKHX onepaliif: MAFOTOBKA MOBEPXHi
(ouMLICHHS Bill 3a0pyJHEHD i 3HEKMPEHH ) IPYHTYBaHHA (HaHeCeHHs IPYHTY PiBHHM
WApOM i3 MOJNBLIMM CYUIiHHAM); LINAKIFOBAHHA (BMPIBHIOBAHHS 3aIPyHTOBAHOT
nopepxHi); uUTihyBaHHs (3aYMIIEHHA LIKYPKOKO 3alMAKNEOBAHOI TOBEPXHI);
dapbysanus NeH3MMKOM, (apbopo3nNUIIoBaieM aGo B eIEKTPHYHOMY IIOJi; CYIiHHA
noap6oBaHOT MOBEPXHI.

Emanioeanns
EMali MOXYThb 6yTH OPraHiYHOTO i HEOPTaHIYHOTO MOXONKEHH.
Heopraniuni emani — ne cias SiO; (~60%) 3 OKCHOAMH JEAKHX MeTaniB (Al

K, Na, B, Ti Ta in.). Bou GyBaloTh y BMNIAAI TOHKOTO WIapy ckiionoaibHoi macw,
HaHeCeHO! Ha MeTaneBy MOBEPXHIO 1 oOnaneHol 3a Temneparypu 800-900°C. Taki
eMalli CTiliki m0 GUTBLIOCTI arpeCHMBHHMX CEPEIOBHUI B MIHPOKHX TEMICPaTypHHX
mexax (Bin —40°C no +300°C) i THckax no SMITa. EMAJIoI0Th, K MpaBmiIo, CTaNbHi i
YaByHHi NOBEPXHi, Ha YaBYHHMX MOBEPXHAX Taka EMlb TPUMAETLCA 3HAHO Kpamle,
a TOMy Ma€ BHILly MEXaHi4Hy i TepMOCTIHKIiCTb. O/iHaK Take MOKDHTTA € KPUXKHM
(60iThcs yHapiB) Ta CUMBHO PYHHYETBCA Ml Ai€t0 HF. [p# BUHUKHEHH] TPillMH 4H
CKOJIiB B eMaJIeBOMY TIOKPHTTI, 7711 3arofiraHus Koposii, ix cnij HeraifHO 3aMacTUTH
crienianbHUMHK 3aMa3kaMu. JI0 CKiaxy 3aMa3kH BXOIHTH KBapLOBHH nicok (ao 95%),
6nmsbko 3% Na,SiFs i pinke ckio. Anapath, AKi NifNaOTh eMATIOBAHHIO, MOBHHHI
MaTH TBEPIY CTIHKY NpOCTOi KOH(irypauii (He MaTH rocTpux KyTiB), WO 3abe3neuye
BLILHHI AOCTYM 10 MOBEPXHi, AKa EMANIOETHCH.

EMani OpradivyHOro MOXO/KEHHA — SAK MPaBHIO BMrOTOBIIAIOTE HA OCHOBI
OpraHiuHHX NIaKiB 3 [ONABAHHAM MirMEHTIB. Opraniuni emMati He Mpo3opi, a iXHE
3a6apB/IEHHA 3ANEXHT Bill MrMeHTy (HanoBHIOBaYa). Sk Npaswio, Taki emaui n1o6pe
34ITLTIOIOTHCA 3 IOBEPXHEIO METAIB, MalOTh WEUIBHY CTPYKTYPY, TI21Ky MOBEPXHIO 3
MiHIMaNbHOIO MOPUCTICTIO i BUTPUMYIOTh TEMIIEPATypY A0 100°C.
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Haii6inpw cnpusT/iMBi YMOBM BHHHKAIOTh 3a yYMOB TMiJBEIEHHA rasy /10
ocHOBM (akeny posnuieHHs. [Ipy LBOMYy MaKCHMMalbHO BHKOPHCTOBYETHCS
FOpU30OHTAIbHA [UISHKA pPyXy KpalUlMH 3 BEIHKOK MIBHIKICTIO, CKOPOUYEThCH

Puc. 10.2.17. Cxema ouckosoi
CYuunbHOY Kamepu 3
nooasannam 2asy nio gaxen
ma po30inbHUM 66€0eHHAM 2A3Y

i npooyxmy

Benukuii niaMmeTp kaMepu 3 IHCKOBHM DPO3MUJIEHHAM
MPUBOANTSH 10 30iNbIIeHHs rabapUTiB KOHIYHOI YaCTHHHU i, K
HACTIOK, 10 30ibLIEHHS eKOHOMIYHHUX 3aTpat. ToMy, y pasi
BEJIMKOI MPOIYyKTHBHOCTi, KaMepH poOIATh MiIackKMMH abo 3
BEJIMKHUM KYTOM KOHYycCa,

crielianbHi MpWiIagd U 3HIMaHHA CyXOro NHpOAYKTY, LIO

niametp dakeny Ta 3abe3nedyeTbCs MOAABAHHA rasy 10
JHMCKY IUIs KoMreHcauii epekty camMo BeHTHmAuii. Jlns
CYIIiHHS TEPMOYYTJIMBUX MPOIYKTIiB ra3 MiABOAATH 10
HIDKHBOT CTOpOHH (akerny posmwieHHs (puc. 10.2.17),
a00 OXOJIOUKYIOTh BepX KaMepH XOJOAHOK BOJOK YH
MOBITPSIM.

SIk 32 yMOB BEPXHBOTO, TaK i 32 YMOB HIXHBOTO
migBedeHHs ~ raly, TMOTIK  HOro  3aKpy4yeThCs
PO3MONINBHUMH JlonmaTKkaMu. HanpsMok 3akpydyBaHHs
MyCUTh CHiBMAJaTH 3 HANPIMKOM OOEpTaHHS JMCKY.
[Hakie TpaekTopis pyXy KpaIulMH BiIXWUIAETBCS Bif
FOPH30HTAILHOT TUTOLHHU BBEPX
abo BHM3.

BHUKOPUCTOBYKOYH IIpH LBOMY

ocimae. Ha puc. 10.2.18 HaBeneHa KOHCTPYKLis CyIIapKH, 3 Puc. 10.2.18. Cxema

AKOI CYXHil MPOLYKT BiBOAWTHCS IPeOKOBUMH €JIeMEHTaMH

OUCKOBOI CYMUNbHOT
KaMepu 3 NAACKUM OHULEM.

Ha INTaHrax, mWo obepTaeTbcs. [HOAI MPOOYKT 3 ILUIACKOro
IHUILA 30UpaOTh MTUIOCOCOM.

Posnuniosansna kamepa 3 po3opuskyeanim

nio muckom

Po3numorodi  Cymiapkd  MaioTh  TEBHi
HeOonixu, WO TOB’sA3aHi 3i cneuikow mpoiecy:
MOpiBHAHO HEBENHMKa IHUTOMAa MPOIXYKTUBHICTD,
BEJMKA MHMTOMAa BHTpaTa CYIIMJIBHOIO areHry,
BHCOKa  JUCMEPCHICTh  MPOAYKTYy  CYLIiHHA,

BCTAHOBJICHHS JI0J1IaTKOBOT MWIOOYHCHOT
arnapaTypH.
N PO3NUNIOBANbHUX cywapkax 3

PO3OpU3KYBAHHAM NiO0 MUCKOM Ta O POCIUHHUX
excmpakmie pinkuii abo macronoaiOHuI MaTepian
pO3MWTIOETEC (OPCYHKOIO Ha BEpXy amapaty i
CYyWIMThCA B mpoueci mamiHHa npotsarom 10-90 c.
KiHueBu# npoaykT Mae GopMy KyJIbOK OJHAKOBOIO
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PO3Mipy 3 XOpOLUOK TEKY4YiCTH, PO3YMHHICTIO Ta BUCOKOK
YUCTOTOK. Y BiIMOBIAHOCTI 3 XapaKTePUCTHKAMH CHPOro
Mmarepially CyLIMTH MPOAYKT MOXHA XOJOAHUM abo
rapsyuM MoOBITPsAM. AmapaT no0pe nepeHacTpOIEThCs Mil
XapaKTEepPUCTUKH BHXIIHOrO Marepiaiy.

HeoOonikamu UMX pO3NUIIOBAIBHUX CYLIAPOK €
MOPiBHAHO BHCOKAa BapTiCTh PO3MUIIIOBAYIB i MOPiBHAHO
CKJIaJIHa 1X eKCIUTyarTallis, a TaKoX HeOOXiIHICTh BEJIMKOTrO
JiaMeTpa pO3MWIIOBAIBHOT KaMepH i BiAMOBIZHO BEJHKOL
TUIOIL MPUMILIEHHS.

Posnunosansua cywapka ons
ip
POCTUHHUX eKCMPAKMIE

Cyuiapku, po3pobJieHi CBITOBUM JIiIepOM y TEXHOJIOTii,
NPOEKTyBaHHI 1 MpoJaxi CyIIapoK pO3MUIIOBAIBLHOIO THITY
Ui (hapMaLeBTUYHOI TMPOMHUCIIOBOCTI KOMIMAaHi€ AHriapo
Mikpacnpeit (cepis MS) MaloTh pi3Hi NpHU3HAYEHHS,
KoHirypauiro i rabaputu.

AcopTHMeHT cymapok Mikpacnpell BKJIIOUa€ YOTHPH
pi3HI TUNM 3aJIe)KHO BiA iX NPU3HAYEHHS, WO JO3BOJIAE
NpPOMOHYBaTH 3aMOBHMKAM  pEHTa0eNbHI  TEXHOJOriuHi
BUpILIEHHS MPOBENEHHS CYIUiHHA B TOYHii BinmoBimHOCTI 3
iX iHOMBiZyalbHMMH BHUMOraMH Ui BUpPOOHMUTBA
npenapatiB MEpBMHHOI i  CrewianizoBaHoi  MeQUYHOI

Posnuniosanvna cymapka JOIMOMOTH.
Anziopo Mixpacnpeii . .
JlaHi pO3NWIIOBAIBHI CyIIapKH 3aCTOCOBYIOTbCA IS

HACTYIHHX MpPOLIECiB: MiArOTOBKAa aKTUBHUX (apMalleBTMYHUX iHIPAdi€HTIB (aHIJI.
API) s po3NWIIOBAIBHOTO CYIIiHHS; iHKANMCYJIALIs PO3NUIIOBAHHAM; arjoMepais

PO3MUIFOBAHHAM; OXOJIOIXYBaHHS PO3MUIIFOBAHHAM.

MooenvHuii psad poznunioéanshux cyuapok Anziopo Mikpacnpeii cepii MS

Ob6nacmi 3acmocyeanns poO3NMWIIOBAIBHUX CyIIapok AHriapo Mikpacnpeii:
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« BUPOOHMUTBO (papMaLleBTUYHMX 3aco0iB, mepeBaxkHO API, nonomixHMX
PEYOBHH i IeSIKUX aHTUOIOTHKIB;

« BUPOOHHUTBO MpenapariB crewianizoBaHoi MeMYHOT JONOMOTH, 3a3BUYak
KIHUEBUX MPOIOYKTiB, 00poOKa pO3MMIIOBAHHAM IS MAacKyBaHHi CMaky,
BUPOOHMUTBO GiompenapariB, MikpOiHKaNCy IsLis i MOPOLIKIB /ISl iHranAwuii;

o aCEeNTUYHE BMPOOHMUTBO, BKJIIOYAOYH BUPOOHHLTBO MNENTHAIB, OiNKIB,
BaKUMH i iHmMX 06iodapMakosOriYHUX MpPOMYKTiB, LIO BHUIOTOBJIAKOTECS B
aCenTHYHUX YMOBAX.

[MpoaykTuBHICTh CymIapok Mikpacnpel 3a BHTPAaToOK CyIUMJIBHOTO rasy
3HAXOOWMTHCA B Aianma3oHi Bix 35 kr/rox no 2500 kr/rox.

Typoyaenmui cymapku. Po3pobiieHa KOMITaHi€lo AHTIIPO HOBA TEXHOJOTisA
CYWIiHHA BiJIKpUJA Ul BCHOTO CBIiTY CIOCOOM CYIIiHHS BHMCOKOB’A3KHX MPOJIYyKTIB,
nact i ¢ineTpyBanbHUX KOpxiB. Ll 3amaTeHTOBaHa KOMIMAHI€K TEXHOJOTis, WIO
OTpMMaa WIMPOKE BU3HAHHA 3aMOBHHKIB B Pi3HHX OONAcTAX MPOMMCIIOBOCTI MO
BCbOMY CBiTy, € @IbTEPHATHBOIO CYIIiHHS PO3MIIIOBAIBHOIO THITY, BiPi3HAOUHCH
KOPOTIIMM LMKJIOM i HU3bKHM €HEProCrOXKMBaHHAM. AHTIPO MOCTaBMIIA 110 BCHOMY
cBiTy 6inbme 350 TypOyJeHTHHX CYLIMJIBHHX YCTaHOBOK, B po3poOui sikux Oynn
BMKODHMCTaHi B CyKYMHOCTI IOCBiZl KOMIaHii i HalicyuyacHimia TeXHOJOTis i
HaJIaHHs JO/IaTKOBUX MEPEBAr il 3aMOBHUKaM.

TypOynentHi cymapku AHriapo Spin Flash
CKOHCTpYyHOBaHi i Oe3nepepBHOro  CyIUiHHA
JIMMKMX | TPOKadyyBaHUX MacT i (inbTpyBanbHUX
KOPJXKiB, @ TAKOXK BUCOKOB'SI3KHX PiZlMH.

OCHOBHI YaCTHHHM CYyIIWIBHOI YCTaHOBKH
AHrigpo — 1e cucTeMa TMojayi CHPOBHHH,
CylIWJIbHA Kamepa i pykaBHHH ¢inbTp. Cucmema
nooaui cupoéuHu CKJIAJAETbCI 3 BHTPaTHOIO
OyHKepa, KyQu 3 pi3HUMH iHTepBalaMM MOCTyNae
: NPOAYKT, KU MOJAPIOHIOETECA APOGApKOIO Mepesn

TypGynenmua cywapxa Anzudpo Spin Flash ¥ioro mnomauer0o Ha Oe3mepepBHE  CyIUiHHSA.
TTimKUBITIOIOY KA LIHEK 3 peryJibOBaHOKO
mBUIKICTIO (260 HAacOC PigKOi CHPOBHHHU) HAIMpaBJIi€ MPOAYKT B CYIUHIBHY Kamepy.

Jani BinOyBaerbcs mpouec Yy cywunbniti  kamepi. LlupkynsTop, wio
06epTaeThCs, Ha AHMIUI KOHIYHOI KaMepH CTBODIOE IICEBO3PiKEHMH wap, ae B
TNOTOIi TapsA4oro CyIIWIBHOrO MOBITPSA BOJNOra IIBMIKO BHMApoOBYIOThCA. ['apsue
TMOBIiTPs VI CTBOPEHHS TypOYJIEHTHOTO IOTOKY MOBITPS MOMAETHCS B CYIUIHIIBHY
KaMepy MO J[OTMYHii HarpiBaueM, peryJlOlOYHM TeMIepaTypy MOBiTps, i

BEHTUJIATOPOM 3 PEryJbOBAaHOK IIBHIKICTIO. MUIKOAMCIEPCHI YaCTHHKH, PyXOMi B
TIOBIiTPAHOMY MOTOLI, MPOXOAATH Yepe3 KiIack(ikaTop y BEepXHiil YaCTHHI CyIMIIBHOL
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KamMepu, a KpYNHilWli 4YacTHHKW 3alMINAIOTBCA B  CYWIWJIBHOMY MOBITpi JuiA
MOJANIBLION0 CYWIHHS | yTBOPEHHA MOpolKy. CyliMibHAa KamMepa Mae MillHy
KOHCTPYKUIO, 37aTHy BUTPUMATH TifpaBliuHuil ynap, sKMil MOXe BUHUKHYTH B
pe3ysibTaTi BUOYXOBOrO Crajiaxy roprouYMX 4YacTHHOK. Bci MiAIIMMHWKKM HamiiHO
3aXMLIEHi Bi/l MONajaaHHsA MUy i i BUCOKHX TeMIIepaTyp.

[lopowok 3 cymmnnapHOi Kamepu 30MpaeThCs B pykasHomy hinempi, a
BiAMpaLbOBaHe MOBITPs BUXOAMTh 3 YCTAHOBKM y BEPXHiil YaCTHHI uepe3 BUTHKHHIA
BEHTHUJIATOP.

Ilepesazu TypOyneHTHHUX CyIapok AHTipo: -

+ BHCOKOE()EKTHBHE CyIIIHHS i HU3bKi eKCIUTyaTLilHi BUTpaTH;

« MpsMe CyIliHHs 0e3 monepeaHsOro po30aBiIeHH;

» 0Oe3nepepBHii NPOLEC CYLIIHHS 3 KOPOTKUM LIMKJIOM;

* HHU3bKi BUTpaTH Ha 0OOCITyroByIOUHil MepcOHai i MiHIMalibHI BUTpaTH Ha
TeX00CIIyroByBaHHS;

¢ KOMMaKTHICTB;
+ CTIHKICTh KaMepH 10 TiApaBIiYHOrO yzapy, WO TapaHTye Ge3rnedyHe
CyLIiHHS OPraHiYHKX MPOIYKTIB.

Ocobnueocmamu nanux cywapok Axriapo Spin Flash € Te, mo BOHH MawTh
¢GopMy mnepeBepHyTOro KOHyca, ska MEpELIKOIKAE YTBOPEHHIO BimKnaneHs. Lls
YHIKQIbHA KOHCTPYKIis OTpUMaia BHM3HAHHA 3aMOBHHKIB, IO 3aiiMAKOTHCS
TIPOMHCJIOBMM CyuliHHAM nacT. Haiicyyachima cucrema ynpasninHs 3a6e3neuye
TNOBHICTIO aBTOMATH30BaHE YNPAaBIiHHA, ONTUMI3ALiI0 NPOLECY, PEECTPALIiI0 JaHHX,
KOHTPOJIb 32 NPOXOKEHHAM NMPOIYKTY i JOTPUMaHHA rpadika Texo6CayroByBaHHs.
INMponyktuBHicTh — Bia 1 kr/rox mo 40 T/rox.

VY pomopuiit cywapyi rapsye TnOBiTps
HAOXOOUTh Y Kamepy niepeMilryBaHHs,
noApiOHEHHA Ta CyWliHHA 3 AHWINA CyLIapKH 3
BiJMOBIZIHOIO IIBMIAKICTIO. BOHO Hamae cHibHMiA
eekT poscikaHHsd, 06oyBaHHS, pyXy i o6epTaHHs
BOJIOTOrO Marepiany i ycyBa€ eekT HaaMraHHA
Ha CTiHKM. 3aBAAKM LbOMY BOJIOTHH Marepian
IPaHYJIIOETCS 32 IOTIOMOTOK0 LEHTPU(YTyBaHHs,
pO3CiKaHHA, 3iTKHeHHs i Teprs Ta mi il
MOCHITIOIOTECS NTPOLIECOM TEIUIOBiaAaYi. Y IHMILI
; CyWIapKH BEJIMKi i CHpi paHy/u MOApPiOHIOKTHCS
Mg Jiel0 mnepeMillyBaHHSA, a ApiOHI TrpaHyad 3 MEHLIMM BMICTOM BOJIOTH
MiAHIMAIOTBCS PasoM 3 OGEPTOBMM MOTOKOM MOBiTps. Y npoueci mimiomy
NPOBOAMTBCS Mofjanbiie cywinud. Lle BinOyBaeTbcs 3aBasku ToMy, mo pasoMm 3
MOTOKOM MOBITPS PYXalOThCA i TBEPAi YaCTHHKH, @ iHEPTHICTh TBEPAHX YACTHHOK

Pomopna cywapka
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Olnbile, HDK TOBITPA, | PI3HULIS WIBHAKOCTI MOBITPSA 1 TBEPAMX YaCTHHOK BeJIMKa. Llek
dakTop miACHNIOE MpOLEC TEMIOBiANAaYi | TOMy MallHHA Ma€ BHCOKY
IpodyKTHBHICTL. Bee e BHpimye npobneMy 3HeOGapBiieHHs Matepialy, YyTIHMBOrO
10 TeMmeparypd. 3aBIAKHM BHCOKifi UMKIIIYHiA LIBHAKOCTI i KOPOTKOMY uacy
nepebyBaHHs Martepialy B Kamepi JHocAracTbCi BHCOKa e(EKTHBHICTH i
NPONYKTHBHICTb HaBiTh HEBEJMKOro obnamHaHHA. IIpHCTpili MOBITPAHOTO MOTOKY
KOHTPOJIKOE BOJIOTICTh Marepialy B HW)KHBOMY piBHIi. PosnonineHuk y BepxHii
4acTHHI CYIIMIBHOT KAMEPH peryJitoe po3Mip i BoJoricTs MaTepiamy Ha BUXOZI.

Jnd  CYWIHHA 3€pHHCTMX 1 KpUCTATIYHMX MaTepiajiB 3aCTOCOBYIOTHCA
nnesmamuyni cywapku. [IHeBMaTH4Hi CyIIapK¥ CKITajaroTbes 3 OfAHiel abo
JEKINBKOX TMOCIAOBHO 3'€THAHUX BEPTUKAIBHUX TPy6. Matepian, sikuil cyMIUTHCH,
nepeMiliacTbes Mo UMX TpyOax MOTOKOM CYIIMJIBHOTO areHTa, WBHAKICTh SKOTo
nepeBULIYE WBHAKICTE PYXy HalMOinbIm KpynHUX yacTHOK (3a3Buyait 10-40 cm/c).
Taki cylapky BiZIHOCATBCS IO amapatiB, [0 MPalOIOTh 33 NPHHLHUIIOM i€anbHOro
BHTICHeHHs. B amaparax imeanbHOro BHTICHEHHA pylliifHa cuia Oinbli, HbK Ha
TNIOPANOK MepeBHIIYe PyLIifiHy CHIy B amapaTaX iIealbHOro nepemiimysanus. e
OIHIEI0 TEpeBarol0 amapaTiB € COpHUATINBI yMOBW B3aemoxii ¢as. a3z mpu
MaKCHMaJIBHIM TeMIeparypi KOHTAaKTy€ 3 XONOJHHM BOJOIMM MaTepianioM, AKHil
TIPOrpiBacThCA 40 TEMNEpaTypH MOKPOTO TEPMOMETpA i NPOTATOM HESKOro 4acy (1o
CTaHy KPUTHYHOI BOJIOTOCTi) 3HaXOOWThCA MpH Uil TeMneparypi. Jlo KiHLg KOHTaKTy
ra3 Bke JOCTaTHBO OXONOHYB i HE MOXE NEPErpiTH CyXWi NpomyKT BHILIE
JOITy CTUMOI TEMITepaTypH.

TpuBanicTs KOHTaKTY AMcrepcHol i rasoBol ¢a3 B cymapkax pi3HUX THIIB
Moe OyTH Bill IEKINBKOX CeKyHI A0 HEKUIBKOX XBUJIHMH, i CTYMiHb BIUIHBY TEPMidHOT
Iii cepemoemia Oyne 3anekaT# Bix Tepmiunoi crtabinmeHocTi Matepiamy. Skimo
Marepian TepMmiuyHO cTabinpHUH, TOHI TeMmepaTypy mpouecy MOXHa 3HAa4HO
T ABMILATH.

HaiiGinsll NpoCTUMH MHEBMOCYLIApKaMH € nHesmompybu, B AKHX Martepian
pazoM 3 ra30BHM NMOTOKOM PYXaeThCsA MPAMOIIHIAHO, YacTillle BChOro 3HH3Y BBEpX.
Ilepesacamu Takux cymapok € mepeOyBaHHA MaTepialy B 30HI CyLIHHA
KOpOTKOYacHe, He Oinblue OEKUIBKOX CEeKyHI; Mala KUIbKICTh Marepiamy, Lo
OJHOYACHO 3HAXOMUTHCA B CUCTeMi. Taki 0COOIMBOCTI NO3BOJISIIOTH 3aCTOCOBYBATH
NMHEBMOTPYOM 1ns  CyWmIiHHA  BeJMKOI TpylH  JHCNEPCHMX  Marepianis:
NOPOIIKONONiOHi, 3epHUCTI, rPpaHy/ILOBaHi, B TOMY YHCHi i BHOYXOHeOe3neuHi.

Jlo NMOLIHpPEHHX MHEBMOTPYO CIIiN BiOHECTH ONHOCTYNEHEBY TpyOy cylIapky,
306paxeHy Ha puc 10.2.19.
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Puc. 10.2.19. Cxema mpy6roi nneemamuunoi cywapku:
I — ocusunvrux, 2 — Oynxep, 3 — mpyba-cywapxa, 4 — yuxnon, 5 — bamapeinuii yuxno,
6 — genmunamop, 7 — winr0306i 3aKpusu, 8 — karopupepu

Benornii matepian 3 6yHkepa 2 JBOIIHEKOBHM >KHBWIBHHKOM /| MOJA€ThCA B
HHXKHIO YacTHHY TpyOH-cymapku 3, e TMiAXOIUIIOEThCA [MMOBITPAM, MiAirpiTHM B
Kanopudepi 8, Ta TpaHCNOpPTYeThCs BBepX. Ili uac TpaHCNOpPTYyBaHHS MaTepian
BUCYII€THCS, @ MOBITPA HACHIYETHCA BOJIOTOIO Ta OXOJOMKYeThCA. B uuksioni 4 ta
GarapeiiHOMy LIMKIIOHI 5 TIPOAYKT BUAAISETHCA 3 HOBITp4, a BiAnpalboBaHe OUUILEHEe
MOBIiTPs BiAICMOKTYEThCA BEHTIIATOPOM 6 B aTMOChepy. '

KoHCTpykTHBHMMH ~ OCOOAMBOCTAMHM  Takoi CYIIAPKH €  PO3LIHPHOBAY
(aepodoHTaH) B cepemHill 4YacTHHI TpyOM 1 «KkuWeHA» B il HIKHii YacTuHi.
Po3uiMproBay cTBOPIOE YMOBH HECTAL[iOHAPHOCTI T'iIpOIMHAMIYHOTO PEXKUMY, CIIPHIE
3aTpUMaHHIO Trpyboi ¢pakuii MaTepiamy B 30HI CywiHHS | TakKMM UHHOM
inTeHcudikye npolec. «KumeHs» € cemapatopoM i BiosimoBauem rpy6oi ¢pakiii
Marepiany, 3anobirae ii neperpisy Ta po3kuany.

HInpoke 3acTOCYBaHHA 3HAWILIM TakoxX OaratocTyneHeBi Tpyb6u-cymapku. B
TaKHMX alapaTax Ha KOXHil CTyTHeHi CTBODIOETbCA CHPHATIMBUI PEKHUM CYIIiHHA,
MOXMJIMBO BHMCYIUWTH MaTepian A0 HY3bKOI BOJIOTOCTI 3 MiHIMAIBHOIO 3aTPaToro
Teria. Ha nepwiit crymeHi, Sk mpaBuito, BigOyBaeThes 3HIMaHHS OCHOBHO! YaCTHHH
Bonord. JUIs [pOro B CyIIApKy NONAETHCA CYIIWIBHMH areHT 3 MaKCHMAaTbHO
MOXIHBOIO TeMIlepaTypolo. TeMnepaTypa BiAMpalbOBaHOTO rasy npH LBOMY JOCHTh
HHM3bKa. JIpyra CTynmiHb BHKOPHCTOBYETHCH ISt OCTATOYHOTO CYIUNIHHA Marepiay.
OnrvManbHe YHCIIO CTYMEHeH B TakWX Ccymapkax — fABa. SKmo marepial He
BHCYIIYETHCA B JBOX CTYNEHSX, JOUUTEHO 3aCTOCOBYBATH APYTHI THIT CyUIApKH.
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Heoonikom cyuliHHE B TMHEBMOTpy0ax € Te, IO BHACHIAOK BEJIMKHUX
WBHAKOCTEH Marepiajly i yOapiB 4acTHHOK 10 CTiHKM anapariB CHOCTEPIracTeCs
3HauHe 3HOWIEHHA TpyO i, rOJIOBHUM YHMHOM, KOJIIH MpH MOBOPOTI B CEmapartop.
AHaniz poboru TpyO-CylIapoOK MOKasye, WIO CYWIiHHA CliA MPOBOAMTH TpH
IIBMAKOCTSX, TPOXH OiNBIIMX 3a IWBHAKOCTI BUTAaHHA. CyIUIiHHA OHCTIEPCHHUX
MaTepiajiiB B YMOBaX [HEBMOTDAHCIIOPTY THM edeKTHBHillle, MOPiBHAHO 3
BUIIIEONMMCAHWMH METOAMH, YKHM IPiOHilll 4aCTHHKK i UMM BOHM Ginblue MicTATH
BinkHOI BoOsoru. Ilpu poGoti Ta ekcrulyaTtauii MHEBMOCYWIAPOK HaI3BUYAHHO
BaXNIHBMM € 6opothbGa 3 BHOyxamu. Haiibinem HeGesmeuni 3 Wi€i Touku 30pYy
YCTAHOBKH, LIO MPALIOIOTh HA NAIMBI 3 BEJIMKUM BHXOJOM JIETIOUMX KOMIIOHEHTIB.
HenonikaMy NHEBMaTHYHMX CylIapoK € BEJMKI NATOMI BUTPAaTH €Heprii, morai
cadiTapHi yMOBH Ta niiBMINEHa BUOyxoHeGe3mneka.

Binbin AOCKOHANIOK KOHCTPYKUIEKD NOPIiBHAHO 3 MHEBMOTPYOaMu € chipanvHi
nreemamuuni cywapxu. InTencudikaiia TernnomacooOMiHy Moxe OyTH OOCATHYTa
IITYYHHM 30iNbIIEHHAM BiJHOCHOTO PyXy YacTHHOK B rasi. Ha#6inew npoctum i
PaaMKaNbHUM CIOoco60M 3GiNbIIEHHS BITHOCHOT WIBHAKOCTI PYXy YaCTHHOK B rasi €
BHKODHCTAHHA BiJLEHTPOBOI CWJIM, WO BHHMKAE IiJ 4ac PyXy 3a KpHBOJIHIAHHM
wAxoM. 3akpydeHsst Moxe OyTH 3ailicHeHe 32 TBUHTOBOIO TPAEKTOPI€I (00'eMHOI0
cnipammo) abo 3a TpaekTopiew IUIOCKOI chipani. Pyxalo4Mch Mo KpHBOMiHiHHIH
TPa€cKTOpii, YAaCTHHKM Marepially BiIKMAAIOTBCA HA 30BHIMIHIO CTIHKY KaHay,
CTHUKAIOUHCh M CO00I0 Ta CTIHKOI; MPH LBOMY WIBHIKICTE iX PYXy 3MEHLIYEThCS,
IO MpH3BOAMTH [0 3POCTaHHA BiAHOCHOI INBMAKOCTI Tra30Boi cyMmiwmi Ta
inTencudikauii MixdgazHoro TerioMacoobMiHy.

Hedonikom TakMX amapaTtiB € NMOCTiHHHMIA KOHTaKT YaCTHHOK 3i CTiHKOMO, IO
MOXe OyTH NpPHYMHOI HAIMIAHHA Ha Hei YacTHHOK IPH CYUIiHHI JIHIIKHX
marepianis. B TakoMy BHNajKy Mepex BXOZOM B CHipambHMI KaHan matepian ciig
NiACYWIyBaTH HAa NpAMidl noyaTkoBii AingHLI mHeBMoTpaHcopTy. Ilpu wsoMy pyx
YaCTMHOK B TPHCTiHHIH obnacti no3gosse 3AIACHIOBATH B CyllapUi CNPHATIMBI
YMOBH Ui KOHTAaKTHOrO MigBOXY HOAATKOBOrO Temia A0 Matepiamy. JlucnepcHa
(a3za, pyxalouKch B IIPUCTiHHIN 30Hi anapaTy, aKTHBHO BIIMBAa€ Ha MOTPaHUYHHUH
map, TypOynmisylouu #oro, W0 CIpHAE 3HAYHOMY MiIBHUICHHIO KkoedilieHTy
TEenJIoBiUladi Bii CTIHKM JI0 IUCIIEPCHOTO MaTtepiaiy i koedillieHTy Terionepenadi 8
HizoMy. OCKifIbKH KOHLEHTpALlisi JUCIIEPCHOTO MaTepialy B MPHCTiHHIM 30Hi 3Ha4HO
BHINA, HiX B MPAMHX NHeBMOTPYDax, TO i KoedillieHT KOHAYKTUBHOrO TEILIOOOMiHY
HabaraTto BHULUMI.
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VYctaHoBKa 3acCHOBaHa Ha MMIACYLWIYBaHHI MaTepiajly B NpAMIA MHEBMOTPYOI Ta
JOCYLIYBAHHAM HOTO B CHipaibHOMY kaHasti 300paxeHa Ha puc. 10.2.20.
’ Marepian noJacThcs  KHBUABHHKOM 7,
TPaHCHOPTYETHCA ~ TMOTOKOM  rapsdoro  razy
BUCXIZHOIO 5 Ta HU3XiAHOW 4 OiUNSHKAMM MPAMOro
nHeBMOTpaHcnopty. [licns  uwporo  Matepian
PYXa€ThCs pa3oM 3 ra3oM B CHipallbHOMY KaHani 3,
AKWit 3a0e3reuye [OBrOTpHBANE Ta i{HTCHCHUBHE
obpoGnenns npoaykry. Hanpasnsioua cmipans
pO3TAIIOBaHZ  HABKOJIO  BUCXiAHOI  AUTAHKH
NHEBMOTPYOM; KyT MiIiioMy BHTKIB 30-45°. Ha
30BHiWIHIA TpyDi cHipaJbHOro KaHaJly MOXHa
BCTAaHOBHTH MapoBy OOOMOHKY [UIi KOHTAKTHOrO
MiBEEeHHS Terua.

Hedonixom  cymapok ~ 3i  CHipalbHHUMH

8 9 BCTaBKaMM € BHCOKHI rigpaBniunuit omip (mo 20
| / klla Ta BHHUIE) i HErepMETHYHICTb CIHipabHUX
fo) KaHaJliB, IO BHUKJIMKAE MPOCKOKH razoBoi ¢asu Ta
3MEHUIEHHS pyIIiAHOT CWJIM TpOLEcy, a TaKoxX
Puc. 10.2.20. Cywapxa 3 nodsiitsor . . .
mpy6oIo ma 26UHMOBVI0 6CMABKOI; CKJTAOHICTb OYHUIICHHSA BHYTPIIIHIX ITOBEPXOHbL.
1, 9 — eenmunamopu, 2 — yuxaou, . . .
3 Chipansumuis xawan, 4 — wusxiontit He guBnmsudch Ha pi3HOMaHiTHi cnpobu

NHEEMOMPAHCNOPM, 5 — GUCXiOnuit . .
nicavompancnopm, 6 - saxpus, BIOCKOHAJIMTH THEBMATHYHI CyLIapKH, iX OCHOBHUM

7 - wcusuanuk, & — karopugep Hedonikom 3ATHLIAIOTHCA HEPIBHOMIPHICTh
CYIIiHHA, WO CIOPHYMHAE: 3MEHUICHHA pYIIifiHOI CHJIM Npouecy; Ieperpis
apibHomucnepcHol (pakuii; ToaaTkoBe NONPIOHEHHS YaCTMHOK; BUHECEHHA APiOHOT
¢paxuii 3 anapary; BCTaHOBJIEHHS JOOaTKOBOT OYHCHOI anapaTypH.

IuesmarnuHi cywapkud MmurreBoi nii Dryfec komnanii Anhydro maroth
CHCTEMK MPAMOTO YH HENpAMOro HarpiBy. BoHH MOXYTh MaTH BiIKpHTHH LK1 (3
OJHHM IIPOXOHOM CYIUMIBHOrO MOBITPA), YAaCTKOBO 3aMKHyTHH HHK1 (me 6Ginbiua
YACTHHA BIiANpALEOBAHOrO MOBITPA HAAXOAUTHL HA LIUPKYISLIIO i MOBEPTAETbCA B
Harpieay B sAKkocTi penmkna) abo TNOBHICTIO 3aMkHyTHH muka (e 100%
BIANPAbOBAHOIO MNOBITPA MOBEPTAETHCA B HArpiBau uepe3 CHCTEMy LIMPKyNalii, AK
NpaBWIo, Yepe3 mpsiMuii abo HenpsMHI KOHJCHCOp, AKHH CITy)KMTb Uil BUAAICHHS
Boawm). Kpim Toro, cymapka Moxe G6yTH BUTOTOBJIEHA 3 YACTKOBO 3aMKHYTHM LIMKJIOM
3 HenpAMHM HarpiBom. Taka KOHCTpYKUif HaJa€ [OAATKOBY IiepeBary st
edexTHBHOI yTWiizaUil BUKHAY 3 BHCOKHM BMIiCTOM BOJIOTM B TEXHOIOridHOMY
noroui micjas cywapkd (Hampuknan, 3 Hoxadero B BUMApHi amapaTH pekymepauii
TeIUIa), e peKynepyeTbed 3HauHa YaCTHHA JIATEHTHOrO TeMJa.
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Cywapku 3 3aKpy4eHUMU ROMOKAMU 2a300uchepchol cymiwi. JIo THIIB

Mpodykm anapatis 3 3aKpyYeHHMH NMOTOKaMH, WO MPaLIOTh

3a TOPHHIMIOM  iZealbHOro  FepeMillyBaHH4,

- BIAHOCATBCSA YUKIOHHI Ta Guxoposi Cyllapku. Bouu

e 3 BiApi3HAIOTECA TMM, IO ra30Ba CyMill pyXaerTbes B

[yCTOTIIOMY HWIHAPHYHOMY a0 UWIiHAPHYHO-

KOHIYHOMY KOpIyci i 3mificHIoe obepTanbHi pyxu

abo pyxd 0o cmipam, IO  JOCATaETbCA

1 TaHreHUiHHUM MiABeJeHHAM abo 3acTOCYBaHHAM

ra3opo3MnoAiIbYOr0 NPHCTPOIO, KU 3abe3nedye

iHTeHCHBHE 3aKpydyBaHHf TOTOKy. [lepesazoio

CYIIApOK LBOTO KIIACy € MPOCTOTa KOHCTPYKUii i Ha

nopanok Oinbumii yac nepebyBaHHA Marepiany B

Ipfioégjczz’fi"u’;’:g::‘; ZZZ;ZK 30Hi CymliHHS nopiBHsHO 3 GapabGaHHHMM

3 — xpuwa cymiapkamy, ab0 HaBiTh 3 CylIapkamH, I[HO

MpALIOIOTh 32 IPHHLMIIOM il€aIbHOrO BUTICHEHHS —

cripansHAMH. Lle n03BOMsAE BUCYMINTH B HUX APiGHOMOPHCTI MaTepiald 3 BHCOKOKO
€HEPricio 38 A3Ky BOJIOTH 10 HU3BKOTO 3aTMILKOBOTO BOJIOTOBMICTY.

TumnoBa KOHCTPYKUifA UUKIOHHOI CyWIapku HaseldeHa Ha pHc. 10.2.21. Taka
KOHCTPYKUiA € UATIHIAPMYHO-KOHIYHMM anaparoM 3 TAaHTEHUiiHHM BBEICHHAM
ra3onucrepcHoi CcyMillli B BEPXHIO YacTHHY LWWIHAPY. B ueHtpi kopmycy [
3HAXOOMTECS BHBimHME narpyGok 2. TloTik AMCepCHOro Matepialy pyXaeTbes
cnipanenoniGHO BHH3 i BUHOCHTBCS ra30M 4epe3 BHBiAHHMH MaTpyObok 2 B CUCTEMY
nunoenoBnenHs. Taka cucremMa [03BoJg€ 3abe3NeuMTH HECTALliOHApHI YMOBH
B3aemofii a3 (i, BiANoBiAHO, BUCOKY iHTEHCHBHICTB TEIIO- i MaCOOOMIHY), a TaKOX
yac nepefyBaHHS Marepiany B amapati JOCTaTHill [UL1 BHCYLIYBaHHS IPOAYKTIB 3i

3B’A3aHOI0  BOJNOrow. Hedonikom — UHMKJIOHHHX

4 CyIapoK € Te€, WO iX MOXHAa BHKOPHCTOBYBAaTH

TUIBKH Ong J00pe CHITyYMX MaTepialliB, KAM He

npuTamaHHi aaresiliHo-koresiiHi BiacTusocTi. s

MarepiaiiB, IO 3MMMAIOTHCA, HeoOXinHa npaAMa

AiISHKA MHEBMOTPAHCIIOPTY, W00 3abe3ne4nTH ix

miacylryBaHHsa, abo  Tpeba  sacTOCOBYBaTH
PELMPKYJIAUIO MPOAYKTY.

Buxoposi  cymapkd  GilbIl  KOMNAKTHi
MOPIBHAHO 3 LMKIOHHUMH, Ta XapaKTEPHU3YIOTHCA

Mamepian

Puc. 10.2.22. Buxoposea cywapxa. . .
1 — Godamuoeuis manzenyitini 2030xi0, 6inpIIOI0 cemapylouow 3patHictio. Hamprukian,

2 — xopnyc, 3 - eugionuti omgip, 4 — pasnux, e
S_ pecymiotowi naacmuuns, THN CyLIapKH, 306paxeHoi Ha puc. 10.2.22 MoxHa

6 — 2asoposnodiniosansiiuts kopo§ 3aCTOCOBYBATH IS CYIIIHHA JOCHTH Pi3HOMAHITHHX
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NPOAYKTiB. B HHXKHIA YaCTHHI KOPITYCY 2 pO3TalIOBAHUA HKAIIO31IMHHUA MPUCTPIA, 1110
CKJIAA€ThCA 3 OEKIBKOX BOTHYTHX IUTaCTHH 5, fKi 00epTaloThCs HaBKOJO
HEPYXOMHX oceil. bins »kamo3iifHOro mpHCTPOIO 3HaXOOHWThCA Kopob 6. B kamepi
MO>KJIMBO PO3TaulyBaTH AOAATKOBHA TaHreHUiHHH rasoxin / Uil MHEBMaTHYHOrO
MoAaBaHHA MaTepialy B anapar. B LleHTpanbHil YacTHHI TOpLEBO] CTIHKM anapaty €
OTBip 3, IO AKOTO MiAXOAUTH PABIMKOMOMIOHUI KaHaN 4 AN BUBOMY ra3oJHCHepcHoOl
cyMili.

Bosornii nopowxonoxiOHUi MaTepiasl MOJAETbCS >KUBUIBHHKOM B OOKOBY
YaCTMHY KaMEpH Ta MiA [i€i0 ra3oBHX CTPYMEHIB CTBOPIOE 0bepToBHil pyx. 'a3oBi
CTPYMEHI MOMaJarTh B KAMepy Yepe3 TaHreHLUiliHi IUTHHY, YTBOPEHi MIacTHHAaMH 5.
BinkuHyTHii 10 CTiHOK MaTepian yTBOpPIOE B amnapari KiIbLeBUH Iap, AKWi
obepTactbcd. B Takuil map mnomanaroTh rasoBi CTPYMUHHM, LU0 BUXOIATH 4Yepes
TaHreHuindi minmug. [IBuakicte rasy 50-80 M/c, MakcHMManbHa HIBUAKICTH PyXy
matepiany B anapari 10 m/c. Lle 3a6e3meyye BesTHKi BiAHOCHI IIBUAKOCTI pyXy a3 Ta,
BiATOBiZIHO, BUCOKY iHTEHCHBHICTH TETUIO- i MAaCOOOMiHY.

ToBuMHa mapy MaTepiaqy 306inbulyeThest i3 30iNbLIEHHAM po3Mipy Horo
YaCTHHOK. B mnpomuciioBuii amapatax TOBILMHA KiNbLEBOrO ILapy IPHOIM3HO
craHoButs 100-150 mm. lle mo3Bosil€ HAKOMHYYBATH B anapari BENHKY KilbKicTh
Marepiany Ta 3abe3nedyBaTH TPUBaJIMi 4yac nepebyBaHHs ioro B xamepi. Cepennii
yac nepebyBaHHs MarTepialy B BHXOpOBii kamepi 10-20 ¢ g 4acTMHOK po3MipoM
0,1-0,2 MM Ta focsirae 2-3 XBWIMHM U1 YaCTHHOK po3MipoM 3-4 MM. PizHuus Mix
Jacom mnepefyBaHHA KPYNHHX Ta JApiOHMX 4YacTHHOK Ja€  MOMUIHBICTDb
BHKOPHCTOBYBATH BUXOPOBI CyLIapKHK IUTA TIOJiAUCTIEPCHIX MaTepiaiB.

EdekTHBHICTS BAKOPHCTAHHA CYyLIAPOK BUXOPOBOrO THITy CYTTEBO 3HHIKYETBCH
BHACJIIIOK 3aCTOCYBAaHHS MUIEOUHCHOrO 00J1aJHaHHA.

Ho wedonikie K yuxiowHux, TaK 1 6uxopoéux CyMIapoOK MOXHA BiJHECTH
3HWKEHHA pYIWIiHOT CHNIKM Tpolecy CYWIiHHA BHACHiJOK iHTE€HCHBHOTO
nepeMillyBaHHA i BiZHOCHO BHCOKMH TiOpaBiivyHMi omip, TOMY, OOMEXEHHA
BEPXHBOT MEXi MOTYIKHOCTI € IOCHTh CyTTEBUM. OcTanHill HeIOJIK MOYKHA YACTKOBO
YCYHYTH CEKLiOHyBAaHHAM anapaty a0 KOMIOHYBAHHAM CyIIapoK B ONIOKH 3a
AapaIeIbBHAMH CXEMaMH. :

Jlist TepMonaGinbHUX MaTepiasliB 3 TPHBAIMM APYTHMM NEPIOAOM CyINiHHA
pauioHaIbHa KOHCTPYKLis MHEBMOCYIUIApKH, B fKill clipaJlbHHHA KaHall ileaibHOro
BUTICHEHHA NpUEIHAHUN N0 BHXOPOBOI KaMEpH ifeanpHOro nepemimyBaHHA ¢as.
Taka xoM6iHallis IO3BOJIIE BHKOPHCTOBYBATH BHCOKOTEMNEPATYPHHIl CyHIMIBHUH
areHT AJ% BHJANEHHSA BUIBHOI BONOTH MaTepiay B chipalbHOMYy KaHaui. Jlai
MaTepian JOCYUIYeTbCs B BEpXHilf KaMepi ~CyIIMIBHMM areHTOM 3 MEHINO
TEMIEPATypolo, Oinbll AOBIUMA 4Yac. 3a TAKUM NPHHUMIIOM TpPALIOIOTh CHIPATLHO-
euxopoei cyliapkd. THIOBOIO KOHCTPYKUI€IO €, TpeiacraBiieHa Ha puc. 10.2.23.
KOMOiHOBaHa cilipalbHO-BUXOPOBA ITHEBMOCYIIAPKA 3 CENapaTopoM.
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2. JIncToBi NOKPHTTHA

Lli NOKPUTTA BHKOHYIOTb 3 JIMCTOBMX MOJIMEPHHX MaTepiajliB i TyMHu
(rymyBanHs). [N 3axucTy amnapaTypu Bi@ Kopo3ii MeTOJIOM [LYMYBaHHA BH-
KopHCTOBy}GTL rymy i e6onit. ['yma (noniMep) kpimuTbhCs O MOBEPXHi amnapaty 3a
JIONOMOTOI0 KJIeK 4d CcreliaibHUX 00nTiB. TOBLIMHA TAKOTO MOKPHUTT 3—6 MM.
BOHO He CKnafiHe 3a TEXHOJOTIEX0 BHUIOTOBJICHHS, ajle ryma (mojiMep) mae Maly
MeXaHi4yHY MiUHiCTh, A0 TOTO X Ueifl MeToJ HE MPUIATHUN I8 3aXHCTy AeTajlei
ckyafHoi KoHirypauii.

3. ®yTepyBaHHs

QDymepyeanns — 1e MNOKPUTTA BHYTPIilIHBOT TOBEPXHi anapaTry MTYYHHMH
KMCJIOTOCTIMKUMH BUpoOamu (TUTMTKH, OJIOKM, LeTHa), SKi KpilaTbes JO MOBEpPXHi
CneuiafbHMMH  KMCJIOTOCTIHKAMM  3aMa3kaMi. Bupobu nns  dyTtepyBaHHs 3a
noxomkeHHsM GyBaroTh npupoaHuMu (aiabas, 6azaneT), ITYYHUMH (KEpaMika, cKIlo,
dapdop) uu 3 rpadiTy, MPOCOUEHOr0 OPraHiYHUMH POIUHHHHKAMH.

dyTrepyBaHHA OyBac oaHO- i GaraTolIapoBHM, HOro TOBHIMHA 3MIHIOETBCSA Bil

1 - kopnyc anaparta (CTANs, TABYH),
2 - mamwap (CBUHELD, NONiBObYTENCH),
3 - pyTepoBOUHI MANTKH (Hiabas Ta iH.).

WA

12 3

Puc. 2.1. @ymepysanun
50 no 500 mM. OgHowapose ¢pyrepyBaHHA BHKOPHCTOBYIOTh JUIS 3aXHCTY anapaTis i
razoxoflis, fki TpaUIOOTh 3 NApOra3oBMMH CEPENOBHIIAMH, a TaKOX I BH-
rOTOBJIEHHA TiIor i PyHAAMEHTIB Y XiMiUHHX LieXax.

Baratomapose (yTepyBaHHS BHKOPHUCTOBYIOTH [UIS 3aXHCTY anapariB 3a
BHCOKOI arpecHBHOCTI CepeIOBHINA Ta BUCOKHX TEMIIEpaTyp (BOHH BHTPHMYKOTH 10
400°C), a TAKOX 33 BEJIMKUX MEXAHIYHHUX HaBAaHTAKEHb.

HenosnikoM ¢yTepyBaHHS € Te, 0 HOro 3aCTOCYBaHHA NPHUBOINTH O CYTTEBOTO
30UIbIIEHHs MacH anapara Ta 3MeHUIEeHHS #oro BHyTpiluHboro 06’eMy. Kpim Toro,
AKIIO anapaT Ma€ Copouky Uif o0irpiBy, TO 3HAYHO MOripPUIYETHCS TEILIOOOMIH B
amapari. Ciil BpaxoByBaTH, IO KOJMH B peakuiiiHill Maci € TBepli YaCTHHKH, TO MPH
nepeMillyBaHHi BOHM CTUPAKOTh KepaMiKy i 3a0pyIHIOIOTH peakilifHy Macy, T06To
NOTpiGHO MPOBOAMTH NOAATKOBE il OYHLIEHHS.
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A-A ras BoHa CKJIaIAETHC 3
cripanbHOro KaHaimy / NpSMOKYTHOTO

124 3¢~ ! 5 : :
BL \\‘F'I J_ CIYECHHA, YTBOPEHOIO BEPTHKAIBHOKO
CHpalBbHOK NEPeropofkolo, TUIacKUM
JHULIEM 5 Ta Kpuukow 2. [To ueHtpy

7 65 BCTaHOBJIEHA PO3BaHTAKYBaJIbHA
LUMKJIOHHA KaMepa 6, IO YTBOPIOE 3

Eb ) | OCTaHHIM BHUTKOM CHipali BHXOpOBY
Qo npodykm kamepy 3, B sKili po3TamoBaHi

eneMeHTH perymoBanHs 9. Taki

8 N eJIEMEHTH € MPOTWIETTl ceKuii cripai,
/Q \ BCTAHOBJICHI Ha MmapHipax. Mix

\ @ "T BHXOPOBOIO T2 LMKJIOHHOK KaMepamH
J A € nopir-3HiMa4 7. 3MiHIOIOYH BHUCOTY
mopora MOXKHAa  pPeryjioBaTH  4ac

nepebyBaHHA Marepialy Yy  BCift

CyIMNIBHIl kamepi. Hac nepeOyBaHHs

y BMXOpOBiit kamepi okpeMHX (pakuii

Puc. 10.2.23. Kombinosana cnipansHo-6uxoposa Ma’l‘CPIaJ'Iy PEryJIOETECA TOJIOKCHHAM
RHEBMOCYWAPKA 3 CENAPAMOPOM: .
1 — cnipanenuii kanan, 2 — kpuuka, 3 — 6uX0poea xkamepa, eneMeHTis 9. .
4 — gueionuit nampyGox, 5 — Outtye, 6 — YUKIOHHA KAMEPA, T"azoBa CyMill AUCHEPC-HOrO

7 — nopie, 8 - nampybox, 9 — ereMeRmu pezynioeanHa.

Marepialy MOCTYNac B CIipabHHI
CyHIbHUIA KaHan /, ne BinOyBaeTbcs
MiACyUIyBaHHA Martepialy, a MOTiM MNoMNagac B HEHTPAIbHY 4YaCTHHY CyIIapK{
(BuxopoBy kamepy 3), me Ginbin ApiOHa ¢pakiis, IO APOXOAMTh MiX CEKLiAMH
€IEMEHTIB PeryJioBaHHA 9, BIIKUOAETbCA HAMPAMICHHM PyXOM [0 BHXOAY 3 CyIapKH
B OCAIKYIOUHI UMKIOH 6. Binbir rpy6a dpakuis aeakuii qac LMPKYNOE MiXkK CEKLiAMH
9 i ocranHiM BUTKOM criipani. [Tinfupaioun BENHYHHH 3a30piB MK KiHIAMH CeKUiH 9,
BCTAHOBIIOIOTh ONTUMAIBHHI 4ac mepe0yBaHHA KokHol ¢dpakuii B cymapumi. Lle
3abesneuye piBHOMipHe cyiiHHA BCiX (pakuiif, iHTeHcHikaLito Tero- i MacooOMiHy
Ta MiABULLEHHA AKOCTi FOTOBOTO MPOAYKTY.

@Dinompayiini cymapxu. OOHEM 3 JOCTATHBO HOBHX BHCOKOE()EKTHBHHX
MeTodiB CywiHHg € QinbTpauifine, @i3WuHa CyTh AKOr0 TWOJNArac B
npodiNbTPOBYBAaHHI TEMIOBOrO AareHTy Kpi3b KaHaIHM, MNOpH Ta Kamilspu
ra3ofpOHKMKHOrO MaTepialy B HaNpAMKY «Ilap BOJIOTOro marepiany — nepdoposana
neperopoakay miJ Ai€lo nepenamy THckiB. LleH MeTon Mae pan icTOTHHMX hepeeaz y
HOPIBHAHHI 3 TPANKLIHMMH KOHBEKTHBHHMH METOJaMH: HAABHICTh MEXaHIYHOro
BHTICHEHHA BUIBHOI BOJIOTHM; MOMJIHBICTD CYINIHHS TEIUIOBUM arceHTOM 3 HH3BKHM
TEMNEpaTypHUM MOTEHWiaIoM; TPoQdiNbTPOBYBAHHA TEMJIOBOrO areHTy Kpisb
BHYTPILIHIO MOBEPXHIO TIOP i KaminApiB, reOMETPUYHA NMOBEPXHA SKHX B COTHi pasiB
TIepEBUIIY€e 30BHIIIHIO HOBEPXHIO MaTepiawy; BHCOKI KoedillieHTH TeIIo- Ta
MacoBi/inaui; BiACYTHICTh CTanii OYHLIEHHS TEIUIOBOrO areHTy IIiCA CYIIiHHA.
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OuIbTpalUlMHMA  METOH CYLUIHHS 3aCTOCOBYETBCS [JIS CYHHHHSA K JIHCTOBHX
Ta30MpPOHHUKHUX, TaK i MONIANCIEPCHUX MaTepianis.

Ha puc. 10.2.24 cxeMmatnuHo 300paxkeHa ycraHoBka ¢inbTpauiiiHOro cyuwinHs
AucnepcHHX Matepianie. Ha puc. 10.2.24a — po3piz A-A YCTaHOBKH. YCTaHOBKa
$inbTpalifiHOro CyWIiHHS MiCTUTL TpaHCTOpTep 3 MNepdOPOBAHOI CTPIUKOH
TpaHcropTepa /, 1Ka OMUPAETHCA HA POJIMKH 2 | MPUBOONTECA Y pyXx OapabGaHom 3.
[lin TpaHcrnopTrepoM / BCTaHOBJIEHA KaMepa pO3piKeHHs 4, sKa 3’€QHaHa 3
BeHTHAATOpOM 5. Hax Ttpancmoprepom ! BcraHoBneHi: OyHkep 6 And 36epiraHHs
BOJNIOrOro MarTepiaiy, Ha fKOMY BCTAHOBNEHHil [mHOep 7 i peryMoBaHH:
Mo4YaTKoBOi BUCOTH LIApy BOJIOTOro Marepiany i kamepa 8 1U1a miABOJY TEMJIOHOCIS.
Y kamepi & po3rauwioBaHi ckpeOkoBi TpaHcmoprepd 9, Vi1 BHIAJIEHHS CYXOro
Mmatepianry B OyHkep /0. Jlns BUBAHTAXEHHS CYXOro Mmarepiajlly BCTaHOBIEHU#
O6yukep [/. VYcraHOBKa mpauoe HACTYMHMM 4YHHOM. Bonoruit Matepian
3aBaHTaXyIOTh ¥ OyHkep 6. B kamepy 8 nomaloTh HarpiTHil 00 NMeBHOI TeMIlepaTypH
TernoHociit. BKITOUaoTs BeHTUIATOP 5, AKull CTBOPIOE PO3PiMKEHHA Y Kamepi 3.
BrmovaloTh cTpiukoBuit TpaHcnoprep / i ckpebkoBi TpaHcnoptepu 9. [1pu nonomo3i
wnbepa 7 BUCTaBISIOTH MIOYATKOBY BHCOTY BOJIOTroro mMarepiaity. Bonoruii Matepian
pa3oM i3 TpaHCHOpTEepoM [ TeEpeMilialoTbCs B3OOBXK kamepu &8. Buacmimok
CTBOPEHOTO BEHTWIATOPOM 5 PO3PIKEHHS rapsuuii TEIUIOHOCIH IpPOCMOKTYETHCS
gepe3 Bonorui Marepian, BHCymryroun foro. CkpeOkoBi TpaHcnoprepu 9
BUBAHTAXYIOTh YACTHHY CYXOro wMartepiany y OyHkep /0, 3MEHLIYIOUM BHCOTY
CHIIKOTO Marepiamy, AKHH 3HaXoOMThCA Ha TpaHcroptepi /. Cyxuil Mmarepian i3
TpaHcrioprepa / BUBaHTaXyeThca y OyHkep /1.

i 4 2 1
Puc. 10.2.24. Yemanoexa ginempayiiinozo cywinua oucnepchux mamepiania
1 — cmpiuka mpancnopmepa; 2 — ponuxu; 3 — bapaban; 4 — kamepa po3pioxcenKA,
6 — 3asanmanicysanvhiuii Gynkep, 7 — wubep Ona pecynio8anHA NOYAMKOBOT BUCOMU MAMEDIQTY;
8 — kamepa 0ns nideody mennonocis; 9 — ckpebrkoei mparncnopmepu;
11 — possanmadicyeanvruii bynxep
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Puc. 10.2.24a. Po3piz A-A ycmanosxu: 5 — eenmunsimop; 10 — pozsanmanxcysanenuil Gyukep

Jna 3abe3neuyeHHs ONTHMaNbHHX YMOB CYIIiHHA MaTepialy 3 pi3HOW
MOYaTKOBOI) BOJIOTICTIO CKpeOKOBi TpaHCIOPTEPH BCTAHOBJIEHI 3 MOMNIHMBICTIO
perynioBaHHs y BEPTUKAJIbHOMY MOJIOKEHHI, L0 JO3BOMIAE 3MIHIOBAaTH BUCOTY LIapy
Mmarepiany, KWl BUAANSETbCA i3 30HM CYIIHHA. BiZcTawe MiX MoYaTkoM 30HM
CYWiHHA | CKpeOKOBHM TPAaHCNOPTEPOM [OBHHHA PEry/IOBATHCS 3 MOKJIHBOI
NPUYHHA 3MiHH MPOAYKTHBHOCTI CYLIApKH, a TaK0X ONTHMAIBHUX DPEXKHMIB i
pobGot. JIng BMKIIOUEHHA IEPECHMaHHA CYXOro Marepiary uyepe3 CKpebOK
TpaHcropTepa (Y BUIAJAKY KOJMM BUCOTA IIAapy i BUCOTA CKpeOGka € OJJHaKOBMMH), BiH
BCTAHOBJICHHI 3 MOXUIMBICTIO pEry;lfOBaHHS IO BiJIHOLIEHHIO O HAmpAMKY pyXy
TpaHcHopTepy /.

Onucanuii Merol GinbTpauiiHOro CyLIiHHA, LIO PEATi3yeThC Ha YCTAHOBLI, CXeMa
Axoi 3o0paxceHa Ha puc. 10.2.24-10.2.24a, nossonse 3amoOirTH neperpisy BEpXHiX
mapie Marepiasty, 30UIBIUMTH IIBUAKICTE MiJBEAECHHS TEIU1a O BOJNOIOro Marepiay,
3MEHIIUTH TiPaBIiYHHi ONip LIapy CHIKOrO MaTepiaiy i 3a paxyHOK LbOrO CKOPOTUTH
4ac CyLIiHHA MaTepiajly i SMEHIINTH €HEPreTHYHI 3aTpaTH Ha MPOLeC.

KonTaxkTHi cymapku
KoHTaktHe CYWIiHHSA 3OiCHIOETHCA LUIAXOM
nepefadi Teria BiJ TEIUIOHOCIA 10 MaTepiary yepe:
PO3NOAIIAIOYY iX CTiHKY B KOHTAKTHHX CyuIapKax,
IO MOAIAIOTECA HAa MEpioANYHO i Oe3nmepepBHO
Hirodi. 3 MepioANYHO HiIOYMX CYLIApOK IMOLIHpEH!

BakyyM-cymiuneHi madu i rpebkoBi BakyyM-
Cymiapkd, y  SKMX  WIBHOKICTE  CyUIiHHs
Puc. 10.2.25. Baxyym-cywunsna waga: . .
1— mpy6a ons: esedenns napu, 361J'll>llly€'1' BCA 3a PaxyHOK nepeMIIy BaHH
2 - nampy6oK Onf CMEOPERNA GAKYYMY, . -
3 xopyc wag, 4.7 - dsepyama oz Martepialy ~ TOPH3OHT@ILHOK  MIIUANKOK 3

3ABAHMANCENHA | POICARMANCEHHA

wagu, 6 - cnycxna mpyGa rpebkamu, AKa  NOBUIBHO  obepracTecs. 3

6e3nepeBHOAIIOUHX 3aCTOCOBYIOTh JIBOXBAJIBLICBI
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atMocepHi i BakyyMHi CyIIapKu, a TaKOX OJHOBAIbLEBI (HOPMYIOKOUI CYUIAPKH.
BuCyLIyBaHHS TP 3HIKEHOMY THCKY B 3aMKHYTOMY MpPOCTOPi BUKOPHCTOBYETECS B
THUX BHUMNAAKaX, KOJIM MaTepiaj Yy TVIMBHHA A0 BUCOKUX TEMIIEPATYP.

HalnpocTiliiMU KOHTaKTHMMH CyIIapKaMH
TnepioauMuHOi Al € 6aKyyM-cyuiunbhi wagu (puc.
10.2.25), wmwo y JaHMH  Yac  LIMPOKO
BHKOPUCTOBYIOTBCS y BUPOOHHLITBAX 3

MAJIOTOHQKHHUM  BHMIIyCKOM i  pi3HOMaHiTHUM
ACOPTUMEHTOM, SKHM € i ¢apmaueBTHUHE
BHUPOOHHULITBO, ae 3aCTOCYBaHHs

BHCOKOMNPOAYKTHBHUX MEXaHi30BaHMX CyLIApoOK

Ge3nepepBHOi il € E€KOHOMIYHO HEIOLUIBHUM. Baxyym-cyununona waga LLICB-65
BakyyM-cymmibHa wada CKIanaeThes 3 WMIHAPUYHOT KamepH 3, y sKiii po3MilLeHi
MOPOXKHMCTI TUIMTH 5, 1O 00IrpiBaloThCA 3CEPENMHU Mapoo abo rapsAuolo BOJOK.
Marepiai, WO BHUCYWIYETHCH, Yy BHIIANI 3rYIIEHOI CMETAHOMOMIOHOT MacH
HAaMa3yeThes Ha JMCTH (ToBWMHOW 0,5-4 cM), Aki po3miutyioTh Ha mumrax. Kamepy
repMeTHYHO 3aKPHBAIOTH 32 JOINOMOTrOK JBEPUAT 4, 7 i 3'€NHYIOTh matpyOkoM 2 3
niniero BakyyMy. CywiHHs BiZOyBa€TbCs MiJ BaKyyMOM MpM Temnepatypi 0iu3bko
50 °C, 10 3aIeXXHTh Bill IMOMHK BakyyMy. [IpH LIbOMY YTBOPIOEThCA BHCOKHIA (110
15-20 cM) wap MOPHUCTOTO JIETKOro Matepiaiy, skHii 106pe PO3UHHAETECA Y BOAI.

BuBaHT)KEHHS MaTepiaTy MPOBOAMTHCs Bpy4Hy. Taki Cyliapku npuaaTHi s
CYIIiHHS JIETKOOKMCHIOBHX, BHOYXOHEOE3MeuHNX i BUALISIOUMX WKiLHBI abo LiHHI
napu peuoBuH. OZHAK BOHH MAJIOTIOTYXKHi i ManoeeKTHBHI, OCKIIBKH CyIIiHHA B
HUX BiZOYBacTbCA B HEPYXOMOMy WIapi 3a HaABHOCTI TMOTaHO TMPOBIAHMX
TerUI03a30piB MiXK JMCTaMM i IUIMTaMH, sKi rpiroTh. HaBantaxenHs pobGouoi
noBepxXHi MMt 3 GOKy Marepiay 3BuyaiiHo He mepesuiye 0,5-2,5 Kkr/(m*-rom)
BOJIOTH.

T'peokosi eakyym-cywapku (puc.
10.2.26). V Takifi cywapui, mo Ma€
UWIIHAPUYHMA  Kopmyc [, mapoBy
copouky 2 i Mimanky 3, IBHOKICTh
CywliHHA  TpOXH 30iNbIIyETECA  3a
paxyHOK TOBIJIBHOrO MepeMilllyBaHHs
maTepiay 00epTOBOIO FOPU30HTAIBHOK

Puc. 10.2.26. [ pebrosa 6aKyym-cywapka:
1 — kopnyc cywapku, 2 — napoea copoyxa, 3 — Miwaixa,

4 — 2pebku, 5 — 3a6anmaxcysansuuii MoK, 6 — mpyou, Millla.HKOK) 3 i3 rpe61<aMH 4. FPCGKH
7 — po36anmaxcysansHuil oK.

MillaJIKd 3aKpilyieHi Ha Baly B3a€EMHO
TIepIIeHINKY IAPHO: Ha OMIHii MOMOBMHI JOBXKHHH GapaGana rpeOky MillAJK{ BUTHYTI
B OZIHy CTOPOHY, Ha iHWIi# - y mpoTwiexHy. Kpim Toro, Miluanka Mae peBepCHBHUMA
MpHBiJ, IO ABTOMATHYHO 3MiHIOE KOXHi 5-8 XB Hanpsamok oGepranHs. Tomy mnpu
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podoTi MillaNKK MaTepiall, 3aBaHTAXKEHHI Yepe3 JIFOK 5, MepioAnyHO MepeMilacTbes
Bix mepudepii 10 cepeMHU Ta y 3BOPOTHOMY HampsAMKy. Ban Mmimanku Moxe OyTu
MOPOKHIM 1.4Yepe3 HbOro MOJXKHA TAKOXK 3MiMCHIOBATH HArpiBaHHs MaTtepiany, 1o
BUCYLIY€ThCS. BilbHO nepekouyoThes TpyOH 6, sKi COPUSIOTH pyHHYBaHHIO TPYIOK i
J0IaTKOBO MepeMillyloTh Marepian. Po3BaHTakeHHs BHCYLIEHOrO Marepiajty
BinOyBaeTbcs vepe3 yok 7. Kopmyc cymrapku 3'eqHaHuil 3 TMOBEPXHEBUM abo
0apOMETPUYHUM KOHJIEHCATOPOM | BaKyyM-HAacocoM. [IpOIyKTHBHICTB CylIapku
3aJIeXMTh Bill TEMNEPATypH MapH, IO Tpi€, BEIMYMHHU PO3PIIKEHHs i MOYaTKOBOT
BOJIOrOCTi Marepiany. HaBaHTa)keHHS MMOBEPXHi 32 BOJIOTOK KOJIMBAETHCSA B MEXKax 6-
8 kr/(m’-ron), TO6TO BHILE, HIX LIA BaKyyM-CyIIMIbHUX Wwad. OoHaK, CyUIMIbHUA
arperar € GiJIblII CKJIAJHUM i BUMArae BEJIMKMX eKCIUTyaTalifHUX BUTpAT.
3acTocyBaHHS BaKyyMHHX CyIIapoK, HE3Ba)Kaloud Ha iX OLIbLI BHCOKY
BApTICTh 1 CKIaAHICTh y MOPIiBHAHHI 3 aTMOC(EPHUMHM CyIIapKaMH, AUKTYETHCS
TEXHOJIOTIYHMM PO3YMiHHAM: BOHH MPUIATHI IS CyWIiHHS YYTJIMBHX IO BHUCOKHMX
TEMIEPATyp PEYOBMH, a TAKOXK IUIS OJEP)KaHHS BUCYLIEHHX MPOAYKTIB MiABUILEHOT
YHCTOTH. [X 3aCTOCOBYIOTb TaKOX Y BMINAKaX, KOJH HEOOXiIHE BIIOBIIOBAHHS
(KOHIEHcallis) MapiB HEBOJHHUX PO3YMHHHUKIB, 10 BUAAIAIOTECS 3 MaTepiais.
Banbyesi cywapku 31iiCHIOIOTH Oe3nepepBHe CYIIiIHHA piAMH 1 TeKy4HX
NacTONoAiOHMX MaTepialiB MpH po3pimkeHHi abo arMochepHOMY THCKY. OCHOBHOIO
YaCTUHOIO Oeoseanvyesux cywapox (puc. 10.2.27), ski Haibinpm yacto
3aCTOCOBYIOTbCS Y (papMaleBTHUHOMY BHPOOHHLTBI, € Baibli 2 i 3, AKi MOBiNBEHO
obepratothea (n = 2-10 06/xB) y koxkyci / Ha3zycTpiu OAMH OOHOMY. 3BepXy, Mix
BAIbLAMH, MOCTIHHO TMOMAEThCA  MaTepiayl, MO BHUCYWIYeETbCsA. [ piroua mapa
HaIXOIUTh qepes
MOPOXKHIO  OPCYHKY
BCEpEIMHY KOXHOTO 3

BAJIBLIIB, NapoBHii
KOHZIEHCaT TPOXOIHTh
yepes cudoHHy

TpyOky 4. Marepian
MOKpUBaE  0OEpTOBY
MOBEPXHIO BaJIbLIiB
TOHKOHO TUTIBKOIO,

Konpewcar Konpexcar TOBILIKHA SKOT pe-

Puc. 10.2.27. J]sosansyesa cywapka:
1 - kookcyx, 2 - 6edyuuit nycmominuii 6an0K HA PyXOMUX RIOUUNHUKAX,

TyJOETBCA BEJINYH-

3 - 6edenuit nycmominuii 6an0K, 6CMAHOSAEHUL HEPYXOMO, 4 - CUGOHHI HOIO 3a30py MIX
mpy6Ku 011 6i0600y KoHOeHCamy, 5 - npusio, 6 - HOMCI, PO3SMAWOBaNi
630060 ymeopIowux Kinvye, 7 - 6epxuiti docyutyeay, BaJIbLIAMMU. 3a3Buuait

i
HUNCHITL doCyuLy6ay 3a30p - 0,5-1,0 mm.
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BucyulyBaHHs Matepiany BiaOyBaeTbCss iHTEHCHBHO B TOHKOMY LIapi MpOTAroM
OJIHOrO HEMOBHOTro 0GOpOTY Banslis. [LmiBka MiAcyuleHOro Mmatepiamly 3HIMAcTbCs
HOXAaMH 6, PO3TALIOBAHUMH Y3/I0BX YTBODIOIOHYOI KOXHOTO Bajblid. UMM TOHUIMH
Wwap marepialy Ha BaibusX, TMM IIBMAWE i piBHOMipHiue BiH CymuTbCs. OnHak
BHACTXOK Manoi TPHBANOCTI CYIUiHHSA 4acTo HeoOXilHe 1oCymyBaHHs Marepiany. Y
cymapui (puc. 10.2.27) marepian nicas BambUiB MOCHIOBHO NMPOXOAHTh CHOYATKY
BEpXHIiii JocyuiyBad 7, HOTIM - HUXKHIH 8.

CrieniafibHi cyIIapKH Ta NepcNeKTHBHI METOIHN CYLIiHHA

B ocraHHi pOKM MPOMHCIOBICTh i Hayka HAaKOMHUMIM BENHKMA NOCBIX LIONO
CYWiHHA Cy6CTaHmiHl 11 BMIOTOBNCHHA (GapMaueBTHYHHX Ta GiONOriuHHX
npenapati. OCHOBHOIO METOIO MPH LbOMY € MAaKCHMAaIIbHE 36epexeHHs B MPOAYKTI
JIFOYMX PEYOBHMH, a TAKOXK HEOOXiZHWX BlacTHBOCTeH. He BTpadae akTyanbHOCTI i
3aBJaHHA BIIPOBAIKEHHS HOBHX BHCOKOIHTEHCHBHMX TIPOLECiB i amnapartis,
3aCHOBAHHX Ha eNeKTPodi3HIHUX MEeTOAAX.

BHCyllleHi NPOAYKTH, WO BUPOOIAKTHLCA ChOTOMHI, Mill 4ac CYWIHHA HAIOTh
3HAaYHy YCalKy, 3MEHWIylouuch B o0'eMi B 34 pasd, a B mpoweci noAanbiof
riapatauii NOBLIBHO BiHOBIIOIOTECS, MOTJHHAIOYH BOXY. 3 METOIO YCYHEHHS LMX
HEIONMIKIE OCTaHHIMH pOKaMM pO3POONEHO PpAX HOBHX METOAIB  OXCpPKaHHS
IIBHAKOBIAHOBIOBATBHUX BUCYLIEHHX NPOIYKTIB.

JI0 HHX BiTHOCHTBLCA OZePIKAaHHS HOPHCTHX MPOAYKTIB IJIAXOM:

1) iHTEHCHBHOTO TiNBEAHH Teruia 10 LUEeHTpy mpoAaykTy (B [U-npomensx, BY i

HBY-nonsx);

2) CTBOpeHHs Nepenamgy THCKY NapH, IO BHK/IMKAaE PyHHYBAHHS CTPYKTYpH
NponyKTy i 36inblienHs Horo nopucrocti ("BUOYXOoBE" CYWiHHA i CyWIiHHA
NeperpiToto napoo);

3) KOHBEKTUBHOTO CYLIiHHA 3 NIONEPEAHIM 3aMOPOXYBAaHHAM;

4) cy6nimauifHoro CyuliHgs;

5) cylniHHA y BCIIHEHOMY CTaHi.

Tepmopadiayiiini cymapku. CyuliHHs B HUX 3AiACHIOETHCA 33 PAXyHOK TEMJa,
WO HAmaeThci iH(PauepPBOHMMH MPOMEHAMH. BHKOpHCTaHHs iH(pauepBOHHX
NPOMEHiB 14 CYIIiHHA MarepiamiB [03BOJA€ 3HA4YHO iHTeHCHiKyBaTH MpoLecH
BHACTiZOK 36iNbLUEHHS TYCTHHM TENJOBOTO NOTOKY HA MOBEPXHi Marepiamy i
MPOHMKHEHHS LIMX NPOMEHIB Ha JeAKy rubuHy (0,1-2 Mm).
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3a3HayeHuM criocoboMm 1o
Martepiany MOXHAa TNiABOAMTH [OHUTOMI
MOTOKM TEMNa, WO MPUXOAAThCA Ha 1 M’

Horo mMOBepXHi, y HecaTkM  pa3sis
nepeBHllylodi  BiAMOBIAHI MNOTOKH MpPH
KOHBEKTHBHOMY i KOHTaKTHOMY CYLUiHHI.

5
, A ToMy nmnpH cywiHHI iHdpadepBOHHMH
Al;‘:‘ Fapre nosiTpR i NPOMEHAMH 3HAYHO 301IbIIYETHCS
o Peunprynauin ‘s IHTCHCHBHICTh BHMMAPOBYBAHHA BOJIOTU 3
marepiany.
5 OnHak TpH BHCYIilyBaHHi

TOBCTOIIAPOBUX  MarepiajiB  WBWAKICTH
CYLIiHHA MOXe BH3HAYaTHC HE
MBUIAKICTIO  MiABENEHHS  TEMUIA, a

Puc. 10.2.28. Tepmopaoiayiini cyuapku 3 MIBHIKICTIO BHYTPIilIHBOT Audy3il Bosord
2a308um obizpicom: . .
a — GIOKPUMUM ROTYM 'AM, & — npodysmamu abo BAMOraMH, iK1 BUCYBAIOTBCA 1O AKOCTI
320panns 2asie; | — onpominoiowa nanens, .
2 — 2az06uit narsHuK, 3 — Mpancnopmep, Ha AKOMy mareplainy, o BUCYIIYETLCS: NMOPYIICHHSA
3HAXOOUMBCA SUCYIEHUT Mamepian, 4 - GUXAONKA . 6
mpyba, 5 - GeHMUAAMOP, 6 — KAMEPA 320PAHNA, CTPYKTYypH, HENPUITy CTUMICTE KOPOOJICHH

7 — inxcexmop, 8 — nosimponioizpisat

i .. Y nouarkoBHii nepion paaiauiiiHoro
CYWIiHHA MiJ [Ji€l0 BHUCOKOrO TEMIEPATYpHOTO TPaji€HTa BONOra MOXKE
nepeMillaTHCA BCEPEAHHY Marepiamy NOTH, NMOKHU MiJ Ai€k0 GLIBIIOI, MPOTHIIEHKHO
CNIpAMOBAaHOI PYLIiAHOT CHJIM (32 PaxyHOK rpami€HTa BOJOrOCTi) He TNOYHETHCHA
BHUITAPOBYBAHHsA BOJIOTM 3 Matepiany. ToMy TepMopaiauiiive cyuriHHs eekTHBHE B
OCHOBHOMY 18 BHCYLIYBaHHsA TOHKOJMCTOBMX MatepianiB abo nakodapGoBHX
HOKPUTTIB.

Tepmopaniauifini  cymwapku  3a  cnocobom  06Gicpigy  TE€HeparopiB
indpauepBoHOro BUNPOMIHIOBAHHA MiZPO3IUNAKOTL HA CYIUAPKH 3 €JEKTPHYHMM |
ra3oBUM OOIrpiBoM. SIK  eJIEKTPHU4YHI BMIIPOMiHIOBaui 3aCTOCOBYIOTH A3€pKasbHi
JlaMInd, eseMeHTH onopy (maHenbHi abo TpyOuacti), kepaMiuHi HarpiBaui -
€JIEKTPHYHI Crlipani, 3anpecoBaHi B KepaMigHill Maci. Yci 1i Harpisaui Gitbiu crianHi
Ta iHepUiHHi, HDX 3BUYalHI NaMIoOBi, AKi BHUKOPHCTOBYIOTH B MEPUIMIt TeEpion
3aCTOCYBaHHA TepMOpaiiallifiHOro CYIIiHHA, OJHAK BOHH 3a0€3MeYyloTh BEJIMKY
PiBHOMIPHICTb CYILiHHS.

Tepmopaniauifini cymapku 3 rasoBuM oOirpiBoM 3BM4aiiHO mnpocTiwi Ta
€KOHOMHIlIi Ha BiAMiHy Bin cymapok 3 enekrpooGirpiBannsaM. [lpu rasosomy
obirpiei BHNpoMiHIOBaYaMM € MeTajieBi abo KepamiuHi IiMTH, sKi OGirpiBaloTh
BiIKpUTHM NOMYM'sIM a60 MPOMYKTaMH 3TOpSHHA rasiB. ¥V NepwoMy BHMaAKy obirpis
BHMpOMiHIOO4iB naHeni / (puc. 10.2.28, @) BiaKpUTHM MOIyM'IM ra30BUX NalbHHKIB
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2 TNpOBOOUTECA 3 OOKYy, IMOBEPHEHOrO0 JO Marepiany, SKUH NEPEMIIAETbCA Ha
TpaHcnopTepi 3.

Kpauii ymosu mpaui i 6inbumi KK gocaraloTbcs 3 BUKOPHCTAHHAM ApYroi
CXeMU - TpU HarpiBaHHi MPOAYKTaMH 3rOpsSHHA Ta3iB, LIO PYXalOThCA yCEPEHHHi
punpominioraya / (puc. 10.2.28, 6). I'a3 i rapsue nOBITPA HAOXOUATH Y MATbHUK 2.
[MponykTH 3ropsAHHA 3 KamMepu 6 HanpaBifIOTECA Ha OOIrpiB BUIPOMiHIOKOYOT
MOoBepXHi. Pyxarounuce, BOHH MiACMOKTYIOTH 3a JOMOMOTOI0 iHXKEKTOpa 7 HacTHHY
BiAnpauboBaHux (PeLUPKYMOYMX) rasiB And 30iNblICHHA IIBMAKOCTI MOTOKY
TEIUIOHOCIA | MiABMIIEHHA KoediuieHTa TeruoBinmadi Big rasiB g0 NOBEpXHi
BunpomiHioBanHs. [loBiTpA, W0 HAIXOAHUTe Y TN&IBHUK, BEHTHJIATOPOM 3
[POKAYYEThCA uepe3 MOBITPEniAirpipau 8, y sskoMy BUKOPHCTOBYETHCA TEIUIO rasis,
IHO BiIXOAATS.

VY cywacHux pagialifiHUX Ccylrapkax 3 ra3oBuM o0irpiBoM egeKTHBHO
BUKOPUCTOBYIOTb BMIPOMiHIOIOUI Hacaikh 3 OesnomyM’sHMM ropinxam. Taxi
NaIbHUKA MOXYTh BHKOPDUCTOBYBAaTHCA TIPH CHAMIOBaHHI HH3bKOKaNOPiAHOTO
resepatopHoro rasy. [IpHHLMI O6e3MONYM’SHOrO TOPiHHA 3 BHIIPOMiHIOIOUOKO
HACAJIKOIO-IIApOM IMONArae B TOMY, INO CYMIll NaJbHUKOBHX Tra3iB i MOBiTps
MpOIYCKAKTh Yepe3 MOPUCTY CTiHKY, BHKOHaHY 3 MOHOJITHOTO BOTHETPHUBKOrO
Mmarepiany, 31 WWBHAKICTIO, 1O MEPEBULIY€E WIBUIKICTh 3aNalFOBaHHA ra3oMoBIiTPAHOL
cyMmimti. CrovyaTtky ropiHHS MpOXOJWTb B 3BHYAaliHMX YMOBax, MOTIM MNOIyM's
MOCTYIIOBO 3MEHIIYEThCA 1 TMPH pO3irpiBi CTIHKM [0 ACKPAaBOIo PO3KAPIOBaHHA
rOpiHHA KOHLEHTPYETHCA Ha Ti 30BHillIHIH NOBEPXHi, IO BHUITyCKAE MOTYKHi MOTOKH
TerIoBol pamiauii. TepMmopaniauiifHi Cymapkd BHPI3HAIOTBCA BiHOCHO BHCOKOIO
putparoto eHeprii - 1,5-2,5 KB1-rom Ha 1 Kr BOJIOTH, siKa BHNApOBYETBCH, WO
0o0Mexye IXHE 3aCTOCYBaHH.

Taki Tvnu cymmaeHux IY-mad, sk «®epyza-Cxin» i «Depysa-Pepmep»
BupoOHuuTBa mnignpueMcrsa «®epy3a» (Cankt-Ilerepbypr), «Ikap» Ta iHwi
BHKOPUCTOBYIOTh 3BMuaiini TeruioBi TEHH, axi dakTHyHO ciykaTh LA HarpiBy
B3a€MOJIi 3 MPOXYKTOM MOBITpsA. Y OiNbIIOCTi CHpOEKTOBaHMX mad LBOTO THITY
BCTAHOBJICHO BEHTHJLITOPH, ki 3G1IBIIYIOTH IBUAKICTE PyXy HarpiToro nositps, mo
[IO3BOJIAE MOMY, KpiM (yHKIiMH TeluioareHTa, BUKOHYBaTH 1ie i ¢yHKUiI0 BUIATCHHA
BOJIOTH, fIKa BHIIAPOBY€ThCA.

3acnyropye Ha yBary MNO€JHAaHHA palialifHO-KOHBEKTHBHOTO CYIIiHHA 3
NepepuBYACTHM (OCLMILTIOIOYHMM) DEKMMOM OIPOMiHEHHA. TaKke ONPOMiHEHHS
JO3BOJIE YHUKHYTU MeperpiBaHHA MPOAYKTY, IO OyKe BAXKIMBO JUIA 30epexeHHs
HOT0 AKOCTI, a TAKOXK 3HU3UTH BUTPATy €HEprii.

TMin yac Bigxmo4yeHHs reHepatopa IY-npoMeHiB BiZOyBaeThCA BHPiBHIOBAHHS
TEMIepaTyp N0 MEepeTHHY YacTHHOK, TeMIepaTypHuil rpajicHT 3MiHIO€ CBiif 3HaK i
BOJIOTA CHPAMOBYETHCA Bif LEHTpY Ao nosepxHi. BinOyBaerbes iHTeHcHikanis
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Nnpoliecy CyLIIHHA, a YTBOPEHHA CKOPMHKHM  YCYBA€ThCA. MaKCUMallbHO
inTeHcudikyBaTH Tnpollec CyLIiHHA TaKOXK MOXHA, KOMOiHyloun Kuniasuuii abo
BiOpokumIsyuid wap Ta [Y-onpoMmiHeHHS. Y JaHOMY BHUNAIKY CTBOPHOETHCH
CNPHAT/IMBE NOENHAHHS MO3WTHBHUX BJIACTHBOCTEH MCEBAO3piMKeHoOro uiapy ta [Y-
HarpiBaHHS.

Mikpoxsunvoge cywinna (HBY-cywinna). 3a Kinbka JecATUIITh, WO MUHYJIH
3 MOMEHTY HOSBH HAayKOBHX i TeXHIYHMX I[epeIyMOB A CTBOPEHHsA amapatypH i
TexHonoriii - HBU-cymwinHa, CTBOpeHO BeNHYe3Hy KiNbKICTh pi3HMX Bapiauift
ycraHoBok HBUY-HarpiBanus. MikpoxBunboBi ycraHoekn abo HBU-ycraHoskm -
obnanHanHs, Ake npauioe B aianaszodi Big 300MI'n go 300 I'T'u, wo eimnosimae
JIOBXKHHI XBWIb Big IM 10 1 Mm. Haii6inblioro nolwMpeHHs B SKOCTi reHeparopa
HBU-BUNPOMiHIOBaHHS B MIKPOXBHJIbOBHX YCTAHOBKaX 3HAHULIM MarHeTpoHH Ha
2450, 2375 MI'y i notyxnictio Bix 0,5 no 1 xBT. KKJI okpeMux KORCTpyKuii
MarseTpoHis gocarae 85%.

Nix yac cywinns y HBY-noni TeruioTa BUOUTAETHCA B YChOMY 00'eMi Tina,
ajie BHAC/HINOK TEmIOBiAAadi Bi 30BHIIIHBOI MOBEPXHi TeMIepaTypa NIMOHHHUX
mapis BUABIAETHCA BHILOKO, HiXK Ha MOBepXHi. Pi3HMLI TeMmeparyp i BOAOrocTi, 1o
BUHUKAKOTL Y Marepiani, NPUCKOPIOIOTh MepeMillieHHs BOJIOTH 3 FIMOHHHM Tina Jo
TIOBEpXHi (HampaBjieHHs KOHUEHTpauilHoi i TepMoaudys3ii 36iratoTbcs) B AecATKU i
COTHi pasiB. MOPIBHAHO 3 KOHBEKTHBHHMM CyIIiHHAM. HarpiBaHHa Marepianie B
enekTpoMartiTHoMy nosii HBY o6yMoBIIeHe KOJMBATBHIM PYXOM i lepeopieHTaLlicro
3B'S3aHUX 3apAAIB - JUITOMIB - Mig Ai€to enekTpomarHiTHoro nons HBY, euHukae nipu
UBOMY BHYTPilUHE TepPTA» MOMIONIB GIHUH OO OHOrO, IO TPUBOAHUTH 0
«BHYTPiLlIHBOrO» HarpiBaHHA MaTepiany.

MIiKpOoXBWIBOBE BHMMNPOMiHIOBaHHA 3abe3nedye BHCOKY AKICTh MpOIyKLii,
€HEpro- Ta pecypco3bepexeHHs, MBHAKICTL NPUTOTyBaHHA, PH LbOMY HarpiBaHHA
BiaOyBaeTbCsA 1O BCHOMY 00'€EMy MPOAYKTY, 3MEHINYETHCS PYHHYBAHHS BiTaMiHiB,
610JI0TIYHO aKTHBHHUX PE4OBUH Ta eipHHX OJifA.

Bucokouacmomni  (Oienexmpuuni)  cywapku. BU-HarpieanHs -
NPOrpecUBHUI TeXHIYHHI NPHHAOM, IO KO3BOJSE 3HAUHO iHTEHCH(iKyBaTH TEIUIOBi
Ta MacooOMiHHi NpouecH. 3acTOCYBaHHs CYLIiHHA B MONi CTPYMEHIB BHCGKOI YaCTOTH
epeKTHBHE I BUCYLIYBaHHA TOBCTOLIAPOBHX MaTepiayliB, KOJNIM HeoOXimHO
PeryyioBaTH TEMIepaTypy i1 BOJIOTICTh HE TUIBKM Ha MOBEPXHi, ane H y riuOHHI
marepiany. - Takum* cnoco60M MoOXHA CYIUMTH MaTepiand, INO BOJIOAIIOTH
OiCTEeKTPUYHUMH  BIACTHBOCTAMHM  (TTACTMAacH, CMOJIM, [€peBHHy Ta  iH.).
BucokouactorHa cymapka (puc. 10.2.29) ckiagaeTtbes 3 JJaMOOBOro
BHCOKOYACTOTHOTO TeHeparopa / i cymmmsHoi kamepu 2. 3 Mepeski 3MiHHuUi CTpyM
HAaIXOOUTh y BUNpAMIIAY 7, NOTIM - Y T€HEpaTop, A€ IEePETBOPIOETHCS B 3MiHHMH
CTpyM BHCOKOI 4acToTH. Lle#l cTpyM miABOAUTHCS OO MIACTHH KOHAEHcaTopiB 3 i 4,
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MK SIKHMH pyXa€Tbes Ha CTpidli Marepian,

WO BHCywWyeTbeA. Y cyluapui Matepian
BUCYIIYETBLCH CAOYATKY Ha cTpiuui 5, a

' MOTIM H3aAXOAMTb Ha CTPiYKy 6, Ie
Jocywyetbes. [Tig aieto enekTpuaHOro noss

: BUCOKOI YacTOTH IOHM Ta eJIeKTPOHH B
Bucyuekuit MaTiepian Marepiani, WO MIiCTUTh 3BHYAHHO Jedka
Puc. 10.2.29. Bucoxovacmomna (Oiexexmpusn) KiNBKICTh eJeKTPONITY, HANPHKJIa PO3YHHY

cywapka: | —samnosuti gucoxovacmomuuii . .
2enepamop, 2 - cywunona kavepa, 3,4 — niacmusnu COJI1, SMIHIOKOTH HANPSIMOK pYXy CHHXPOHHO

rowecanple §6wesiemlenpiveL WS 5i Migoo  sHaky  3apazy  macraw

7 - sunpuazy KOHJICHCATOpa: JUTIONBHI MOJIEKYJIH
OTPHMYIOTE OOEpTaNibHUN pYyX, 2 HEMONAPHiI MONEKYJIH MOJAPH3YIOTBCS 3a PaXyHOK
3cyBy ixHix 3apazie. Lli mpouecH, ski CynpoBOMKYIOTBCA TEPTAM, NMPHBOAATH O
BUAINICHHA TeIJ1a i HarpiBaHHs MaTepiaty, IO BHCYWYETbCA.

3MiHIOIOUH HaNpPY>KEHICTh €EKTPUYHOTO MO, MOXKHA PEryJIIOBaTH BETHUYHHY
TEMMepaTypHOro rpafieHTa Mik BHYTpIlIHIMK IIapamu Marepiany i ioro
MOBEPXHEI0, TOOTO PEryOBaTH MIBUIKICTH CYIIiHHA, 4 TakoX BUOIPKOBO HarpiBatH
JMLIE ONIHY 3i CKIIAAOBUX YaCTHH HEOZHOPIAHOFO MaTtepiany.

Y nosi ¢cTpyMEHIB BUCOKOI YaCcTOTH MOXJIHMBE IIBHIKE (32 PaXyHOK IIOCHIIEHOT
tepmonundy3il Bonoru) i piBHOMIpHe CYIUiHHA TOBCTOLIAPOBHX MaTepianiB. OmHak
CYIIiHHA B TMOJi BUCOKO! YacTOTH IUIA OiNBIIOCTI MatepiaiB BUABIAETHCA JOpOXKYE
KOHBEKTUBHOT Yy 3-4 pasu. KpiM TOro, ycrarkyBaHHS CyLIapoOK y IOJli BHCOKOQ
yacTtoTd Oinbll ckiagHe i Jopore B ekciutyarauii. ToMy 3acTocyBaHHS
BHCOKOYACTOTHOTO CYIHiHHA OOMEXEHO CNeliaTbHUMH BHMaAKaMM, HampHKian
KOHBEEPHHM CYUIIHHAM IpiGHHX HOpOTHX BHPOOiB, i BUMAarae TeXHikO-eKOHOMi4HOro
OOIPYHTYBaHHS B KOXXHOMY KOHKPETHOMY BHMAJKY.

Cybnimayitni cywapku (nioghinizamopu). OCTaHHIM YacoM CTpPiMKO
PO3BHBAETHCA BUPOOHHUITBO HOBHX BHCOKOE(EKTHBHUX MeIMKaMeHTIB Ha Oinkogii
OCHOBi. 3a OCTaHHE HECATHIITTA po3poOKa HOBHX METOAIB BBENEHHA JiKapChKUX
npenapariB Ta 3aco0iB Ul iHramiuil CyXMxX MOPOLIKONOAIOHMX peyoBHH i iX
6e3roNkoBUX IOWKIpHUX iH’€KUili abo nponoHroBaHe napeHTepalbHE BBEACHHA
npenapartiB NMPHBENO 10 3pOCTaHHA NMOTPeOM B MOPOLIKOBIH Mikapchkiit dopmi, mo
Mac B CBOEMY CKJiajli akTHBHi ¢apMaLieBTHYHI iHrpenieHTH (ADI).

Ha BigMiHy Big BuUpoOHMUTBA i TpPUHOMIB HOBOIDKEHHS 3 MOPOLIKOBUMM
¢dopMaMy, NPU3HAYCHUMH AN BHYTPIMIHBOTO B)KMBAHHS, METOAM BHPOGHHIITBA
ctabinpHux  OiodapMalleBTHYHMX  HOpPOLUKIB  CTHKAETbCA 3 CEpHO3HHMH
0OMEXKEHHAMH, MOB'A3aHUMH 3 YYTJIMBICTIO NIENTUIIB Ta POTEIHIB 10 YMOB MpOLIECY
noApiGHeHHs 10 MOpoLILKOnoAibHoro ctany. binbln Toro, 06'eMHi BIACTHBOCTI, Taki,
SK PO3MOAIN 3a pO3MipaMH YacTHHOK B KiHLEBOMY mpoaykri abo ix miinbHicTb
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Pozain 3. BJACTUBOCTI MATEPIAJIIB TA MPOAYKTIB

B TrexHonorii  XiMiko-apMaueBTHYHHX npenaparip  3acTOCOBYIOTb
pi3HOMaHiTHE OOJianHaHHA (anapaTu) B 3aJIEKHOCTI Bill YMOB NPOBEACHHS NPOLECY
Ta BIACTHBOCTEN CHPOBHHM, WO 06pobnseTbes. I'onosHumu dakropam, - AKi
BH3HAYAIOTS THI amaparypu, € XiMiuHi BACTMBOCTI MarepianiB, L0 MPHUAMAIOTH
yuyacTh y mpouecax, iX arperaTHH CTaH; TEMNeparypa, TerutoBMi eekT peakuii;
THCK; TPUBATICTH fIPOLIECY; iHTEHCHBHICTB TEIICOOMIHY Ta iH.

JIns cTBOpEHHs MPOMHCIIOBUX MAILMH Ta anapaTtis HeOOXIIHO MaTH BIIOMOCTi
npo TexHiuHi BIACTHBOCTI BHXiIHHX MaTepianie, HamiBNPOAYKTiB Ta TOTOBMX
sikapcbkux - 3acobiB. Bkasawi BIACTHBOCTI B OUIBWIM Mipi BH3HauawTh rabaput
anapary, HOro MpoOAyKTHBHICTD, TeXHIYHHMIl PeXKUM POGOTH, KOHCTPYKLLO, Martepian
JUT BUTOTOBJIEHHS.

DizuKo-mexaniuni ma cmpykmypHi enacmusocmi
Jlai BIacTMBOCTI OLIHIOITH IPAHHYHUMHU HANpyXEHHAMH pyAHyBaHHS (o1
CHIyYHX Ta TIPYKHOB’f3KMX MaTepiais), BHYTPILUHIM TepTsM (AnA piauH, rasis Ta
IJIACTMYHHUX MaTepialiiB), CTPYKTYPHHM OTNOPOM dinerpauii (ang ocapis Ta NOPHCTHX
Mmarepianis).

Tennogizuuni enacmugocnti
BkazaHi BJIACTHMBOCTI MarepianiB XapaKTepU3YIOThCA TEIUIONpPOBIAHICTIO,
TEINOEMHICTIO, TEMIIEPATYPOMNPOBIAHICTIO, THTOMOIO TETIOTOKO (azoBoro nepexony,
KoeillieHTOM 06'€MHOTO POLIMPEHHA Ta iH.

Dizuko-ximiuni eracmusocmi

Lli BNACTHBOCTI XapaKTEPU3YIOTHCA [yCTHHOI, B'S3KICTIO, KoedilicHTOM
audysii, NOBEPXHEBUM Ta MikQa3sHUM HATATOM, THCKOM HAaCHHCHHX napis,
MOJIEKYJISPHOIO Macolo Ta iH.

BaraTo TeXHIYHMX BIACTHBOCTEN PEUOBHH (apMalleBTHIHHX BHPOGHMLTB
f06pe BHBUEHI Ta NpENCTaBIEHI B cnewuianpHii nitepatypi. Ilpote HEAOCTATHA
KUTbKIiCTDb BIIOMOCTEH YCKIIAIHIOE TEXHIYHI PO3PaxyHKH.

BacTHBOCTI JOCTIIKYBaHHMX MaTepianiB 3anexars Bil iX OyIoBM, CKJIaqy Ta
KiIbKICHOTO BMICTy B HHX OKPEMHX KOMIOHEHTIB.

CTpyKTYpHO-MeXaHi4Hi BJIACTHBOCTI MaTepiatis

CrpykTypHO-MexaHiuna 6ynosa Marepianis, AKi nepepolGNsIOTECS, MA€ BeENUKe
3HAueHHs MPH iX NoapiGHeHHi Ta nepepodui.
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PI3HATLCA B 3&JCKHOCTI BIA TPU3HAYEHHA UBOTO NPOAYKTY. HYacCTHMHKH CyXoro
NOPOWIKY A iHramauii, HanpuxiIaj, NOBUHHI OYTH MeHIle 5 MKM y diaMeTpi, B Toil
4ac AK YaCTMHKH JUif 0€3rosKoBol OamicTHYHOI iHkexuil nmoBHHHI OyTH Oiametpom
30-60 MkM i wineHicTio Oimbme 0.7 ©/MA UM YCMIMIHOrO BHYTPIiLIHBOUIKIPHOTO
BBEJICHHS.

3 noABOK HOBITHUX JIKapCBKUX 3acO0iB BUCYBAalOThCS i HOBI BHMOTH IO
TeXHOJIOriyHoro mpouecy. OCHOBHHMHM TEHAEHLIAMM € MiABHIIEHHA KOHUEHTpauil
aKTHBHHMX PEYOBMH B JIiKapCbKUX Ipermaparax i MiABHILEHHS TOYHOCTi JO3YBaHHA.
KpimM Toro, myxe BaXJUIMBHM IapaMeTpoM € OiomocrynHicte npemapary. binku
ABJIIOTE COO0I0 KOMIUIEKCHI CTPYKTYPH, SIKi MOXKYThH 3MiHIOBaTHUCA TIpH (i3HuHOMY
abo xiMiuHOMY BIUIMBI, HanpuKJIal NpH JeHATypauii, arperauii, OKHUCHEHHi i
rigponizi. o6 upOro YHHKHYTH, B acenTHYHOMY BHPOOHHUTBI YCHILUHO
BUKOPHCTOBYETHCA Jiodinizauis (cybnimauiitna cywinus).

Cy6nimayitine cywinna - Ue CyLlIiHHA MaTepialiB y 3aMOpoykeHOMYy cTaHi. I1pu
TAaKOMy CYIUiHHI BOJOra, INO 3HAXOOMTHCA B Marepiaui, NEPEXOAMTH y IMapy,
MHHaIOUH pinkuii ctaH, To6To cybnimMye. Take CyIIiHHA Ha3HBAETBCA CYONiMAyitiHumM,
a6o monexynapuum. Moro Takox Ha3MBaOTH mioginoHum CyuwiHHAM. TepMiH
"miodinbHUit" noxoauTsb Bix rpeupkoro lyo - posunHsio i phileo - nmo6mo i o3Hauae
JIerkopo3duuHHUA. JiHCHO, MOpPOIUKH, OTPHMAaHi 3a3HAYEHHM METOIOM, HyXKe
rirpockomniyHi i Jierko po3uusHi. Cy6niMauifiHe cylliHHA BigOyBacToca B YMOBax
rnubokoro BakyyMy (1 — 0.1 MM. pT. CT.) i, BilIOBiZIHO, 32 HU3LKUX TEMIIEPATYP.

Cy6nimauifiHe cywiHHs JO3BOJAE 30eperTd OCHOBHI Oionoriuxi  AKkocTi
Marepiaiis, 0 BUCYNIYIOTbCA, i INHPOKO BUKOPUCTOBYETHCA Y (hapMaLeBTHYHOMY i
6ioTexHONOriYHOMY BHPOOHHMLTBAX MpU OAEpKaHHI (epMeHTiB, aHTUOIOTHKIB,
npenapartiB KpoBi Ta KPOBO3aMiHHHKIB, iMyHOOi0/IOTiYHHX npenapatie, GioJoriyHHUX
PO34HHIB, CHBOPOTOK, MiKPOOHHX KYJIBTYp, FOPMOHAIBLHHX IIPEHApaTiB Ta iH.

CTOCOBHO mpoLecy CyIliHHA cyOniMailii BOJIOTOrO MaTepiany - TNpoLec
CywliHH #Horo B 3aMOpOXEHOMY cTaHi (cyOnmimanis JpOmy, WO 3HAXOOUTBCSK
ycepenuHi MaTepiaiy).

EdexTuBnicTh 3acTOocyBaHHSA BakyyMmy IpH CYLUiHHi cy6GniMauieio monsrae B
TOMY, O 3i 30iJIbLICHHAM PO3piKEHHA Majac i TeMneparypa $a3oBoro Nmepexomy;
HpH TiJBEACHH! TemIa B YMOBaX IIIHOOKOrO BaKyyMy MOMKHA CTBOPHTH BEJIHKI
pizHMLI TeMrepaTyp MiX MaTepiaioM i JkepesioM TelUla B MOPIBHAHHI 3i 3BUYaiiHUM
BaKYYMHHM CYLIiHHAM.

OnHak He ciiJ BBXAaTH, 1O CYIIHHA CyOniMaLiero MOXUTHBE TiTbKH B YMOBax
rmbokoro Bakyymy. llle B XVI-XVII cT. mpoBoaMnM CyIIiHHA B 3aMOpPOKEHOMY
CTaHi y 3UMOBMI Yac Ha BIAKPHTOMY IOBIiTpi IIKip i TKaHWH. Y HaHOMY BHIAAKY
pisHULA TeMnepaTyp Oyke Mana (65M3bka 0 HyJIA), TOMY Take CyWiHHA Oyno myxe
TpUBaJI€ i NPOMHCIIOBOTO 3aCTOCYBaHHS HE OAEPIKAJIO.
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Jaui nociaiukeHHs mokasaui, WO NpU MOCTiiHIN TeMmnepaTypi cepenoBHlia
iHTEHCHBHICTE BMMAPOBRYBAHHS, TPHBANICTE CYyUIiHHA abo MBHAKICTH BiABOLY Mapu
JBOAY, WO BUNAPOBYETHCS, 3pOCTAIOTH 3i 3MEHLLIEHHAM THCKY. Bech npouec cyuiHHs
MOXKHAa PO3IUIMTH Ha Tpu mnepioan: 1 - mepion camoezamoposcyéannsa, Kol B
pe3yJbTaTi 3HKM)KeHHS THCKY B CYLIHJIBHIH kamepi BigOyBacTbCs 3aMOPOXKYBaHHSA
BOJIOTH B Marepiaii; MpH LUbOMY Pi3Ke 3HH)KEHHs THCKY NMPUBOIMTH 10 iHTEHCHBHOTO
BHIIAPOBYBAHHS BOJIOTH 3 TOBEpXHI Marepiany; NpH 3aMOpPOXYBaHHi 3BMYaHHO
sunapoByeTbea 40 10-15 % yciel Bosory, o Bunansetscs; I - nepioo cybnimayii,
aHaJIoTiYHUA nepioxy noctiiiHol mBuakocTi cyutiHus; 11 - nepioo eunapoeysanns
3aJTMIIKOBO]I BOJIOTH.

MexaHi3M mNepeHeceHHs BOJIOFM BiJ [MOBEPXHI BUMAPOBYBaHHA IpH
cy6niMailifiHOMy CyluiHHi BinOyBaeThcs mnsxoM edy3il (BinbHHUI pyX MOJIEKYJI TapH
6e3 B3aEMHOTO CTHKaHH# 1X OJIHA 3 OJJHOID).

CywiHHs [POBOAMTECA MNpH OOEpeXHOMY Ta M’AKOMy o0OirpiBaHHi
3aMOpPOXEHOI0 Marepialy BOAOIO, OCKINIBKM KUIBKICTH TeIla HE TIOBHHHA
MepeBulLlyBaTH HOro BUTpaTy Ha cybnimariro ibony 0e3 ioro riaBacHHs.

Hedonixom cyGniMalifiHOro CyILiHHA € Te, IO CyMapHa BHUTpaTa eHepril Ta
eKCILTyaTalliiiHi BuTparth OuibWil, HDX npu Oyab-iKOMYy iHIIOMY crocodi CylIiHHA
(oxpiM gienektpuuHoro crrocoby). ToMy 3acTOCYBaHHA TaKOro BHCOKOBAPTiCHOIO
CYLIHHA OOUINIbHE JIMIE B THX BUAAXKAaX, KON HEOGXiAHO AKicHe 30epexeHHs BCiX
BJIACTHBOCTEH MPOAYKTY IpPH NOBroTpuBanoMy 30epiransi. Tomy cy6nimauiio
3aCTOCOBYIOTH U1 CYIIIHHS I[iHHHX TPOAYKTIB, IO HE BHTPHMYIOTH 3BHYAHHOTO
TeroBoro oOpobnenHs i ski HeoOximuo 36epiratu TpuBanMi uyac 6e3 3MiHHM iX
Gionoriunmx BnactuBocTedl (NEHILMIIIH, NeAKi iHI MeIWYHI NpenapartH, IulasMa
KpOBi, BHCOKOAKICHi Xap4oBi

TIPOAYKTH).
[NpuHuunosa cxema
cy6nimauiiHol CyIIapkH

HaBemeHa Ha puc. 10.2.30. V
CylIHNBHIl kamepi [/, ska
Ha3uBacThCA  cybuimaropowm,
3HAXOAATBCA MYCTOTUN IUIHTH
6, ycepeoHHi fKHMX LIKMPKYJIOE
rapsya Boaa. Ha mmrTax
YCTaHOBMIOKTh JIUCTH 7 3

Puc. 10.2.30. ITpunyunosa cxema cyorimMysansol cywapru: MaTepiaJ'IOM, IHO BHUCYINYETHCA.
1 — ramepa cywapxu (cybnimamop), 2 — KOHOEHCaMOP-8UMOPONCYEaY, . .
3 — saxyym- Hacoc, 4 — XOROOUNLHA YCMAHOSKA, 5 — HACOC ONR YUPKYASYIY Mix nauTaMM 1 JIMCTaMu €

in) 6 ) i ]
XOR000a2eHma (Po3cony, emanory ma iu.), 6 - nycmomiaa nauma, 7 — aucm 3a30p, WO COpUAE Tepenayi

Temsa MepeBaXKHO Ppamiali€lo.
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Y dapmaueBTHYHOMY BHPOOHMUTBI  BHCYWYBaHHSA TMPOBOAATL 3.  aMmyJ,
TIEHILWTIHOBUX (raKkoHiB abo ckioTapH GiNbIIMX 00’€MiB, Y SKi HAIMBAKOTE PO3YHH
abo cycneHsilo, L0 BUCYWIYIOTh. SIK NpaBWIO, 3aMOPOXXYBaHHS IPOBOJSTbL B
OKpEMHX HHW3bKOTEMIIEpaTypHHX  MOPO3WJILHHUX  Kamepax. €MHocTI i3
3aMOPOXKEHNM MarepiajioM, KU MiJUIirae BUCYIyBaHHIO, IBUAKO 3aBAHTAXYIOTh B
OXONIOMKEHY  Kamepy cyOnmiMaropa. Kamepy repMeTH3ylOTh i BCTaHOBIIIOKOTH
HeoOxinHi mapametpu mnpouecy. Ilpu cyGnmiMauii mnapo-noBiTpsaHa cymiw 3
cybsiMaTopa / HaIXOAHUTh Y TPyOH KOHAEHCATOPA-BUMOPOXKYBa4a 2, y MiXTPYGHOMY
NpOCTOpi SKOr0 LHUPKYJIOE XOJOAOAreHT (po3cij, OXOJOMKEHHH eTaHod Ta iH.).
KoHzeHcaTOp BKTIOHAETbCd B OAMH HUPKYJNALUIMHUA KOHTYp 3 BHIIAPHUKOM
(amiayHKUM, GPEOHOBUM Ta iH.) XOJOAUIHHOI YCTAHOBKH 4 1 3'€HYETHCA 3 BaKyyM-
HAacoCOM 3, KMt MPHU3HAYECHHUI A BIACMOKTYBAHHS Tra3iB, 0 HEKOHAEHCYIOTHCH, i
noBiTpa i3 cybniMaropa. Y Tpybax koHZeHcaTopa BinOYyBalOTBCA KOHAEHCAuis i
3aMOpOXKYBaHHA BoAfHOT mapu. Jlns Oe3nepepBHOrO BHIANICHHS 3 KOHICHCATOpPA
JIOJY, IO YTBOPHOETHCS B HOMY, BCTAHOBJIIOIOTH [BA KOHICHCATOPH, AKi OYEProBo
HPALOIOTE i PO3MOPOXKYIOTHCA.

Hepuworo cragiero cybuimanii € 3aMOpoXKyBaHHs, i HOro BapTo NPOBOAMTH 3
BPaxyBaHHAM €BTEKTHYHUX TEMIEPaTyp, WO € iHAUBiAyabHHUMH IJI1 KOXHOI
PEUOBHHH. Egmexmuuna memnepamypa — Ue HalBUIIA TeMIiepatrypa, NpH sKii
BinOyBaeTbcs  KpHUCTalizauis (3aMOpOXKYBaHHA) Marepialy, #AKHH mignsrae
BHCylIyBaHHIO. [lpH 3a3HayeHill TeMnepaTypi 3HaXoZATbCA B PiBHOBa3i piauHa i
TBepaa ¢a3a. 3aMOpPOXKYBaHHA PO3YHMHIB, K i 3aMOPOXKYBAaHHA YKCTHX PEYOBHH,
BiZOyBacThCA TP MOCTIlHIM TeMnepartypi.

BcTaHOBNEHHS  ©BTEKTMYHOI  TEMIEparypH JaOUIBHHX INpenapaTiB €
0GOB'A3KOBUM, TOMY IO L€ JO3BOJIAE BU3HAYUTH MPUIYCTUMHH PiBeHb HarpiBaHHA
IpH BHCYLIYBaHHI Mpenaparis.

BH3HAualOTh E€BTEKTHYHI TEMNepaTypH pi3HUMH METONAMHU: TEPMIYHHM,
BHMIiPIOBaHHAM ONOPY 3aMOPOKEHOTO PO3UHHY i quepeHIIiHO-TepMiYHIM.

B ocHoBi TepMiyHOro crocofy BU3HAYEHHS €BTEKTHYHHX TEMIIEPATyp JeKUTh
CMOCTEPEIKCHHS 33  TeMIeparypolo  Marepialy B [poueci  MOBUILHOrO
3aMOpPOJKyBaHHA-BiATai0BaHHA. EAEKTpUYHHMII omip HaHOUIBID TOYHO XapaKTepU3ye
CTaR 3aMOpOXeHOro posunHy. CyTHICTP IBOrO METOLY MONATaE B TOMY, IO
OJHOYACHO BHUMIpIOIOTh TEMIEPATypy Ta €NCKTPUYHHIN OMip PO3YHHIB, AKi MOBIJIBHO
HarpiBalOThCA, i NpPEnapartiB, MONEPEOHBO 3aMOPOXKEHHX, HIXKYE EBTeKTUYHHX
Temnepatyp. Temnepatypa, NpH AKiil criocTepiracThes mepexif eeKTPUYHOTO OTIOpPY
Bil HECKIHUEHHO BENUKOr0 IO KiHUeBoro (#oro Mo)kHa BHMipHUTH), i Oynde
BiJIMOBiAAaTH €BTEKTUYHiH TeMOepaTypi.

EBTeKTHYHI TeMmnepaTypH MNpenapaTiB MOXXHA BH3HAYWTH Ha YCTAHOBLI, WIO
CKJIQIa€ThCS 3 HACTYMHUX NMpPUAaZiB: BUMIPIOBAY MOBHHX MPOBITHOCTEH MiCTKOBOTO

347




image349.png
TYy, aBTOMATHYHOrO MOTEHLioMeTpa i TEPMOi30NALifHOT KamepH 3
OXOJIOIKY BAIBHUM CEPEIOBULIEM.

[lpH NOBHOMY 3aMOPOXYBaHHi 3paska, IO NpeacTaBise cobolo KpyxaHuii 610k,
ENIEKTPUYHMI CTPYM HE TMPOXOAMTH i OMip y TAKOMy CTaHi BHMIpPATH He BIAEThCA.
[Npy BinTaOBaHHi 670Ky ONIp MOXKHA BHMIPATH i 3 MiIBUILEHHAM TEMMEPATYPH BiH
3poctac. TOukM, y SKHX cnoCTepiracThCs mNepexinm Bin JiHifiHoi 3anexuocti 10
KPHBOJIiHIiHOT, OyIyTb BIAMOBINATH EBTEKTHYHWM TEMIEpaTypaM NOCIiDKYBaHHX
PO3UHMHIB.

B Ttenepiwmniii yac Garato 3axopAaoHHHMX dipM, cepen sxux Taki, sk CHRIST,
Tofflon, Luxun International Group BHITyCKaIOTh YCTAHOBKH JiO}iIBHOTO CyLIiHHSA —
nioginizamopu (abo cyénimauitini cywapku). PospobreHa ¢ipmoro CHRIST
KOHCTPYKIIifl YCTAHOBKM BiIKPUBAE HOBi MOMNJIMBOCTI: KOHAEHCATOP PO3TALIOBAHHH
IpAMO MiA CyWHTBHOKO KaMepowo, a B 30ibIEHOMY OTBOpi, 4epe3 akwit
BiAOyBaeTLCA CMNONY4eHHA MDK KaMepol | KOHIEHCATOpOM, BCTAaHOBIEHa
NPAMOKYTHA 3allipHa IUIACTHHA 3 CNeKTPOriApaBjliYHUM NpUBOAOM. TakuM HHHOM,
CTBOPIOIOTECA iZ€aIbHi YMOBH Uil TIOTOKY BOAAHOI map. TinbKi B TOMY BUMAIKY,
AKILO ITifi Yac CYNIIHHA € JOCTATHI CiYeHHst OTBOPIB, 100 CIIPABJIATHCS 3 BENHYE3HOKO
KiJIbKiCTIO Mapy, He Gyde BUHMKATH 3aHANTO BHCOKA Pi3HHIA THCKIB MK CYHIMIBHOI
KaMepolo i KaMepow koujeHcatopa (OCOGNHBO Ha ITOYATKY Mpolecy). 3aBIsiky
OMY TNPOAYKTHBHICTb i €KOHOMIYHICTh YCTAHOBKM MOMITHO 30inbLIyrOTHCA. 3a
IOIOMOrOI0 TaKoi KOHCTPYKUii YCTaHOBKH MOXKHA BHCYIIYBAaTH TakoX OCOGJIMBO
UyTIHBi MaTepianu npM TeMIeparypi, GIM3bKiH KO TOYKM MIABIEHHs (€BTEKTHYHA
TOYKa); 4ac CyLUiHHs NP UBOMY CKOPOYYETHCS.

Iepesazu yctanosok JiodinsHoro cymwinua Tofflon:

e HagiliHi, BACOKOAKICHI KJIIOYOBI KOMIIOHEHTH Bil BCECBITHBO BiZOMHX
BupobruKiB (Edwards, Mycom, Bitzer, Copeland, Grundfos, Alfa Laval, Danfoss,
Pall, Omron, Dell, ABB, MKS Ta iH), 2 Tako)X BUCOKOCOPTHA HepiKaBiloua CTajb 3i
IIeewii Ta QiANSHAIL.

e Bignosiaxicte BumoraM GMP;

e iHOMBimyabHi pilCHHA BiANOBIJHO A0 TEXHIYHOTO 3aBJaHHs 3aMOBHHKA
3 BUKOPUCTAHHAM LIMPOKOTO Py OMUiH, HANPHKIIAN:

O  BEpTHKalbHi 3aBaHTaXyBaNbHI JBepuaTa («Pizza door»),

o poscyBHi  OBepi  (BMKOPHCTOBYETLCA,  HAmpuiiag,  And
HaMiBIPOMHCIIOBUX YCTAHOBOK Y i30JIATOPHOMY BUKOHAHHI);

o cwucrema «/Isepi B aBepi»;

© aBTOMATHYHA i HamNiBaBTOMATHYHA CHCTEMa 3aBAHTAXKEHHA |
PO3BaHTAXKEHHA MTPOIYKTY;

o i30/14TOpHE BUKOHAHHS;
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O MOHT@X YCTAHOBKM Ha JEKUIBKOX paMax i Ha pi3HUX PpiBHAX
(Hanpukian, Npu HecTadi Micud, CKJIaAHiM KOH}irypauii npumimeHHs abo mpu
0OMEKEHHI 3a HAaBAHTAXKEHHSM Ha MEPEKPUTTA );

o Moaudikauis HasBHHX Yy KIieHTiB ycraHoBok Tofflon mns
CHCTEMOI OXOJIOKEHHS PiIKMM a30TOM);

©C TBUHTOBI Kommpecopu (Hampukiana, Mycom BHUPOOHMUTBa
Snowii);
6e3macisHi («CyXi») Hacocu;
crcTeMa OXOJIOMKEHHS PiIKUM a30TOM;
MOJBIMHUMN TEIIOOOMIHHUK;
3oBHilHA cuctema CIP;
OPHUCTPii VT BU3HAUYEHHS TOYKM EBTEKTHKH;
npoOoBiA0IpHUK;

Qa0 .0 O O 0

TeCT Ha MPOHUKHEHHS BOAH;
O  KOHTPOJIbOBaHA CHCTEMA 3aBaHTAKEHHS JIOTKIB HATMBOM.

Linu nmiodineunx ycranosok Tofflon (puc. 10.2.31-10.2.33), BUrOTOBJIEHHX
BiMOBIZHO 0 iHAMBIdyaJlbHHUX BUMOI 3aMOBHHKA, HIKYE, HDK LIHM CTaHIApTHHX
nioiBHUX YCTAHOBOK NEAKAX MPOBIOHMX CBITOBMX BHPOOHHMKIB, i € WiIKOM
NOCTYITHAMH 15l BITYM3HAHNX (HapMBUPOOHHKIB.

Koxna ycraHoBka siodinsHoro cyminas Tofflon cTBoptoeThest y BianoBiaHOCTi
3 cucTeMoro 3abesneuenHs skocti [SO 9001. JliodinbHi cymapku BaliylOTbCs
MPOTATOM YCHOrO LMKIy: Bif IUIaHy 3a0e3Ned4eHHs AKOCTi, MporpamMu AKOCTi 16
kBanipikauii (yHKUiOHyBaHHSA, Bil TEXHIYHMX BHMMOI Ha [MPOEKTYBaHHA [0
kBatidikauil mpoexTy s Balifalii MeXxaHiqHoi, €JIEKTPHYHOI Ta NPOrpaMHoOi 4YaCTHH
npoekty. Y npoueci BupoOHuIITBa Ta iHcHekuil niodinshux cymapok Tofflon cysopo
JOTPUMYIOTHCS CTAHAAPTHHUX ONepalifHUX MPOLEAyP.

MO>JIMBE TaKOX albTepPHATHBHE PO3MillleHHS KOHIeHcaTopa 300Ky abo mosamy
KaMepd 3 TMpPOOYKTOM. Y  IbOMY
BHIAZIKY Mix KaMeporo i
KOHIEHCAaTOPOM TOMIILAETLCS TaKa K
NpSAMOKYTHa 3alipHa [UIaCTHHA 3
€JIEKTPOTiIpaBliYHUM MPUBOAOM UL
30iJIbIIEHHS TUIOILI Mepepi3y MOTOKY.
3aBOAKM  KOMIAKTHIM  KOHCTpPYKIIIi,
YTBOPEHOI 3a ceTiHTerpauii kamepu i

KOHJIEHCaTopa, Taki YCTaHOBKH

: 3aiiMaloTh HebaraTo Micus. Y CTaHOBKH,
Jlioghunona yemanoexa Tofflon :

o CTEPUITIZYIOTh napom,
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BUPOO/IAIOTECS B OCHOBHOMY y BOYNOBYBAaHOMY BHKOHAHHI. YCTaHOBKM 0e3
crepumizaii mapomM MoxyTh OyTM y BUDIAAi wadu 3 OOWMBKOIO abo y
BOYIOBYBaHOMY B CTiHYy BUKOHAHHI.

JlaHa KOHCTPYKLIis Ma€ TaKi OCHOBHI nepesacu:

* TPOCTOTAa KOHTPOMIO Ta JIETKWH HOCTYN 10 KOHIEHCaTopa 4epe3 nBepi
Kamepu;

* BeJMKWI TNOMEpeuHMil Mepepi3 MiK CYIIMIBHOI Kamepow i Kameporo
JIOZIOBOrO KOHJIEHCATOpa, MOCTilHA M01aya BOASHOT Mapy 10 KOHIEHCAaTopa,

« KOPOTKHMii WUTAX VIS BOASHOI MapH, 3aBISKM HOMY HOCATAEThCA BUCOKHH
koedillieHT KOPUCHOI i i eKOHOMIYHOT pOOOTH YCTaHOBKH;

+ MpaKTMYHO HeMae IMepenalxy THCKY MiDK Kamepolo KOHJIEHcaTopa Ta
CyLIMJIBHOT KaMepolo, IO J03BOJISIE TaKOXK CyIIHTH qyTIMBi i BaXKi 118 0OpoOKu
PEYOBHHHU 3 HU3bKOKO TOYKOIO 3aTBEPIiHHS;

« BiJICYTHICTb MepelKo 1 ISl OYHIICHHS KaMepH CyWiHHs | KaMepH JIb0I0BOTO
KOHZIEHCaTopa;

« MiHiMaJIbHA KiIBKICTh YIIiJIbHEHb, IO B@XIMBE B IUIAHI TEXHIYHOrO
00CJTyrOByBaHHS;

* BigcyTHiCTB MpoGJIeM MpH Baianii.

M

E
|

|
j*

Puc. 10.2.31. Ilpunyunoea cxema
060KaAMepHOI cucmemu Puc. 10.2.32. [Ipuknad muniunoi 060KaMepHOI yCMAaHOBKU 3
66y006aHUM KOHOEHCAMOpOM
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Puc. 10.2.33. [Ipuxnad npomucnosoi niogineHoi cyuapku

VY cdepi acentuuHOro BHpPOOHMITBA HaifdacTimie MOTpiOHE aBTOMaTHUYHE
3aBaHTAKEHHA | BUBAHT@XKEHHS (pJakoHIB y cymiapky, LI00 BHKIIOYMTH PH3UK
KOHTaMiHaLil NepCcoHAIOM.

[MTopsx 3 KJIACHYHUMH TEXHOJOTISIMH - 3aCTOCYBaHHAM TPAHCIOPTEPiB i
TPAaHCTIOPTHUX Bi3KiB - BHUKOPHUCTOBYIOTbCS poOoTH. Ll TexHosoria HaniiiHO
3apeKOMeHIyBaja cebe i Ma€ Linuii psaa nepepar:

* MOXJTMBICTh BUKOPUCTAHHS B YACTOMY MPUMiLIECHHI;

* MOPiBHAHO MEHILI BUTPaTH;

* MOXJIMBICTh BUKOPUCTAHHS POOOTIB, AKUX MOJKHA JIETKO MPUCTOCOBYBATH 10
HOBHMX YMOB IPOLIECY;

* HaBiTh CTapi YCTaHOBKH, IO HE MalOTh ABepudaT Tumy «Pizza door», MoxkHa
[OYKOMIUIEKTYBATH 3aBaHTaXyBaJIBHUM POOOTOM.

VY npoueci poOOTH BHKOPHCTOBYETHCS HE TUIbKM LIMPOKO TMOLIMpEHE
BUMIpIOBaHHSA TEMIEepaTypu MpPONYKTY i AUHAMiKM THCKY (TeCT Ha MiOBHLIEHHS
THCKY), ajie i BUMiptoBaHHs enekTpuuHoro omnopy (Lyo_ Control / Jlio koHTposs) i
3MEHUIEHHS Bard TNpoOU («OcepemoK 3BaXKYyBaHHA») Mi 4Yac TEXHOJIOTiYHOTO
npouecy.

BuMiproBanbHuii  mpuctpiii  Lyo-control 1o3Bonse BU3HAUWTH Jiana3oH
3aMOpOJKYBaHHs TPOAYKTY, LIO BHUCYIIYEThCS. BHMIpsAHI 3HayeHHA TeMIepaTypH
NPOAYKTY Ta €JIeKTPUYHOrO OMOpY CIY’KaTh IJISi BU3HAYEHHS MapaMeTpiB MpoLecy,
o 3a0e3neuyroTh HaiiHUI pexXuM poOOoTH, i JalTh iHGOpPMALLIO MPO MOBENIHKY
HPOAYKTY MiJ 4Yac MPOLeCy 3aMOpPOXKYBAaHHA i CyIIiHHA. MOMJIHBE BHKOPHCTaHHA
pe3yJibTaTiB BUMipIOBaHb B aBTOMAaTHMYHOMY YNPAaBJIiHHI MPOLIECOM IS MiITPUMKH
NoTpiGHOI TeMIepaTypH Ha MOJHIAX.

351




image353.jpeg
V xomi mpouecy KOMipka 3BaXYBaHHS MpaLIOE B  E€KCTpeMalbHUX
TeMIepaTypHUX YMOBaX i y BaKyyMi Ta 3aJIMLIAETHCA B YCTAHOBLI MPOTATOM yChOroO
npouecy cyuwiHHi. [Ipoba po3ramioByeTbcs MOpaA 3 IHIIMMHU (JlakoHaMM Ha
NOJHLAX, WO 3abe3rnevyye penpe3eHTaTHBHICTb pe3yJbTaTiB. 3aBASKM IMPAKTHYHO
Oe3repepBHOMY 3B2)XKYBaHHIO € MOXNJIMBICTh BU3HAYATH WIBUIKICTh CYLIIHHS IMifl Yac
Oynb-sKoi (a3u npouecy B Pi3HUX TeMIepaTypHHX yMOBaxX. 3aKiHYEHHS CyLIiHHA
MO>KHA JIETKO i IIBU/IKO BU3HAYHMTH IO 3MEHILEHHIO Bark MPOIYKTY.

[lle oqHa iHHOBALlisi — BUKOPUCTAaHHS 0€3IPOTOBOrO BUMipIOBaHHS TEMIIEpaTypH
NpPOAYKTY: KJIAaCHYHi TNPOBiIHI BHUMIpPIOBAIbHI JAaTYMKH YACTO € MPUYHHOIO
BUHUKHEHHs MNpobjeM mnpu oOCIyroByBaHHi (Tak 3BaHMI «Imy4ok 3 KabemiB»).
Hepigko mpu po3miuieHHi gaTuukiB (JiakoHM 3 nNpob6amMu MajaloTh, i MPOMYKT
3a0pyHIOE CyliapKy. Y MPOMHCIIOBHX YCTaHOBKaX 3 aBTOMaTHYHUMU CHCTEMaMH
3aBaHT@KEHHS Ta BUBAHTXEHHS PO3MILEHHsS 3BMYAiHUX TEMIEpPaTypHUX NaTYMKIB
NpPaKTHYHO HE TMPEICTABIAETECA MOXJIMBUM, OCOOJIMBO 3a HasABHOCTI JBepi 3
npopizami (Pizza door) Ta i3onmATopiB. Y LBOMY BHMMAAKy UMKIH CyLIiHHA
HaliyacTile npoxoasTe Oe3 BHMIpIOBaHHsS TeMIEpaTypyd MNPOAYKTy, i mpouec
KEPYETHCS TIIBKA Ha OCHOBi JaHWX, OTPUMAaHHX TNpPHU aBTOMAaTUYHOMY pO3JIMBI
npoaykty y ¢sakoHu abo yaui i nepesaroTh B OHIAHHOBOMY PEXHMIi MOBiIOMIIEHHS
Npo BiANOBiAHY TeMIepaTypy MpPOAYKTY HPOTATOM BChOrO Mpouecy miodinizauii.
TakuM 4YMHOM, B LIMX YCTAHOBKAX TapaHTYEThCS ONTHMAJIBHUHA 3aXHCT MPOIYKTY.
3aBOsKM  BHUKOPMCTaHHIO  3amoODKHMX  (yHKUi  ympaBlliHHA  YCTaHOBKOIO,
3ano0iraloTbCs  HEMPHITYCTUMI CTPYKTYypHi 3MiHM (HampHKJIal, 3MiHa CTPYKTYpH
PeYOBHHHM a00 TaHEHHs 3 HACTYITHOK MOJIMBOIO MEPEXPECHOT KOHTaMiHalli€lo).

L{ikaBOKO € KOHCTPYKLis WUKIIYHOI 6aKyyM-CyOnimayiinoi cywapku, B sKii
noeqHaHui cyOniMauiiiHuii Ta TepMopapiauiiHui Bun cyuwriHHs (puc. 10.2.34).
3aCTOCOBY€ETHCS Taka KOHCTPYKLIs IS CYIIiHHA PiIKMX TEPMONAaOiIbHUX NPOAYKTIB
MiKkpoGiosioriyHoi Ta ¢apMaineBTHYHOI MPOMHUCIOBOCTI. TyT CyIIiHHA MpPOBOAUTHCS
npu obepexxHoMy o0OirpiBaHHi  3aMOpOJKEHOro MaTepialy He BOJOK, a
iHppayepBOHUM NPOMiIHHAM.

Cymiapka CKIafa€Tecsi 3 KOpmycy /[, B CEpeiuHi [KOro 3HaXOAWTHCS
necy6nimMatop 2. B3moBx ocboBOT JiHiT KOPIYCY pO3TallOBaHUi BEPTUKAIbHHI Bal
3, Ha IKOMY 3aKpiIUleHi TOPU30HTAIBHI TUCKH 4. B cepennHi Koprycy po3TaloBaHuii
NPOAYKTOINPOBiJ 5, OCHAINEHHUH paiaTbHUMH FOPU3OHTAIbHUMH TMPUCTPOSMH 6, 110
€ miHoreHeparopamu. Cymapka OCHalleHa NPUCTPOsAMH [/ 1Ans MOLAapoBOro
BUIAJEHHS CYXOro MpOAYKTY 3 MOBEpXHi OHCKa. JIMCKM Ta po3MillieHi Hal HUMH
NiHOreHepaTopy MOXKHA PeryJroBaTH Mo BUCOTI. JlecyOnimMaTop 3aKkpHTHI €KpaHOM
10. Cywapka ocHameHa natpyOkoM 7 Uil TMOJABaHHS BHXiJHOrO MpPOMYKTY,
natpy6kom 9 1s mix’e€qHaHHsA 0O BaKyyM-HAacoCy Ta NPHCTPOEM /2 Uil BUAAJICHHS
CYXOro MpOAYyKTY 3 CyIUapKH.
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Bakyym-cyOniMauifHa cCyurapka npauio€ HACTYIHUM YHMHOM. PIAKHHA MPOOYKT
naTpyokoM 7 NOAAEThCS B MPOAYKTOMPOBIA 5, a MOTIM B pajialibHi FOPU30HTAJIbHI
npucTpoi 6, 1o ABIAOTH COOO0K MiHOreHepaTopH. [IpoayKT CHiHIOEThCA Ta Y BUIJIA |
MiHH HAHOCUTHLCH LUAPOM Ha BEPXHIO [OBEPXHIO TOPU3OHTAIBHMX ITHCKIB 4, IO
3aKpilUleHi Ha BepTHKalbHOMY obeproBoMmy Baity 3. [lpoTdrom uacy HaHeceHHS
NpOAYKTY THCK B Cyllapli BCTAHOBIIOETbCA HIDKYE MNOTpifiHOi Touku. [Ipomykt
3aMOPOXKYETHCA MpPH TMOHIKEHHI THCKY abo 3aMOpOXYETbCAd MNpH TOAaBaHHI
XOJIOA0AreHTy B JUCKH.

Puc. 10.2.34. Cxema yuxniunoi sakyym-cybnimayiiinoi cywapru:

1 - kopnyc; 2 - decybnimamop, 3 - eepmukanvruti 8an; 4 - 20pU3OHMANLHI OUCKU;
5 - npodykmonposio; 6 - ninozenepamopu; 7 — nampybok 0N ROOAEAHHS GUXIOHO20 NPOAYKMY;
8 - ingppauepeoni sunpominiosaui; 9 - nampy6ok Onst niQ '€OHAHHA 00 8AKYYM-HACOCY;
10 - expan; 11 - npucmpoi 0ns nowapo6ozo eudanewHa cyxoz2o npooyxkmy; 12 — npucmpiii ons
BUOANIEHHA CYX020 NPOOYKNY 3 CYUIADKY

Bmukatorecs  iHpauepBOHi BHIOPOMiHIOBa4Yi & Ta MOYHHAETBCA MPOLEC
cyminHa. Cyxuil NpoayKT MOIIApOBO. BHAANAEThCA npuctpoaMu /. Binbysaerbes
OHOBJICHHS MOBEPXHi CywiHHA. CyXHil IPOAYKT CNajac B HIKHIO YACTHHY CYIUAPKH
Ta BUHANAETLCA NPHCTPOeM /2. TTo 3aKiHUYEHHIO IPOLIECY CYLIIHHA THCK B CYLIMIIBHIH
KaMepi MiOBHIMYETBCA [0 3HAYEHHS He HWX4Ye MOTpiliHOi Touku. azoBa ¢aza
BHIANAETHCA 3 KAMEPH BaKyyM-HaCOCOM.

HaneceHHs rmonepeaHr0 CHiHEHOTO NpOAyKTy 3abesmeuye piBHOMipHY
CTPYKTYpy Iiapy, U0 CYIIMTBCSA, a MOIIAapOBE BHUAANEHHS CYXOro MNPOOYKTY —
OHOBNIEHHA MOBepxHi cy6nimauii, poskpurrs Oyasbamiok Ta, SK HAaCJIJIOK,
baratopazoBe 30iNBIIEHHA MOBEpXHi Maconepenadi. [OpU3OHTaNbHI  JHCKH
3abe3nedyloTh  piBHOMIpHiCTE WIapy TIPOAYKTY Ta pPO3BMHYTY [OBEPXHIO
Macornepenadi B ONHHHUL 00’ €My KaMepH.
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Crasa TakoX JOCTYNHA Taka BUPOOHMYA TEXHOJIOTs K HAJAKPUTHYHA PilMHHA,
sKa B)KE MPOJEMOHCTpyBajla CBOK IOLUIBHICTE Ha MpakTuui. PosnunosansHa
cywapka, TOGTO PO3NUIKOBAHHS PiIKOro Po3uuHy abo cycreHsii B Xmapy JpiOHUX
KparesboK 3 TUM, W00 IIBHIKO BUMAPYBAaTH PO3UMHHHUK i CHOPMYBATH YACTHHKH, —
116 CHOTOAHI OCHOBHMI METOI BMPOOHMITBA i MPOMUCIOBOI OOPOOKM CTabiNbHUX
GiNKOBMX TOPOILKIB, XOYa YyTJIHMBI MENTHANM Ta OUIKM MOXKYTh iHAKTUBYBAaTHCS B
npouieci 06po6KH, B 3B'13KY 3 aICOPOLIEIO i IEHATypaLli€ro Ha MexXi J0THKY NOBITPA 3
PinvHOI0, a TaKOXK MiJ{ BILTHBOM TeTIa NPU BUMapOBYBaHHi.

Po3nuniosanshe cyonimayiine CcywinHa — 1€ BIIHOCHO HOBHH MeETOX
BHPOOHMITBA  6i0apMaLEBTUYHMX  MOPOMIKiB, IO  103BOJAE  MiABHUIMTH
PO3YMHHICTB NOTAHO PO3UMHHUX XiMIYHMX CIIOJIYK.

PosnumoBaiibHe cyOsiMaliiiHe CyLIiHHS 3a3BUYai BKIIIOYAE:

e pO3NMIIOBaHHS PpIAKOro poO3YMHy abo0 = cycmeHsii 3 BHKOPHCTaHHAM
OIHOPIIMHHHUX, MHEBMO- a00 Y/IBTPa3BYKOBHX PO3MMIIIOBAYiB I (YOPMYBaHHA
KpaIuUIvH;

o LIBMIKE 3aMOPOXKYBAHHS LMX KPAIUIMH Y KPiOreHHOMY ra3i abo pinuHi;

e cy6niMallilo 3aMOpPOKEHOi BOAM 3 MOJATBIINM OTPUMAHHAM KiHLEBHX CYXHX
YaCTHHOK. :

1 [lpu po3nimoBaTbHOMY CyOniManiiHOMy
CylIiHHI BUKOPHCTOBYIOTh HACTYIHI METOAMKH:
3aMOpOXYBAHHS 3pOLIYBaHHAM y Tapy Haj
pinkum KpioreHom, 3aMOpOIKYBaHHS
3pomyBaH}mM B pigkuit kpioreH. OO6uaBi
Me'ronm_d! . MOXyTb OyTM BHKOpPHCTaHi 3
MOJANBIIMM ~~ BaKyyMHMM  CyGmiMamiiiHum
. CyHIiHHHM ab0 cyOiMaLiifHUM CYIIiHHAM NpH
Posnuniosarsua cyGrimayiima cywapka  aTMocepHoMy 4M  cy6aTMOChEpPHOM THCKY.

3amopooicysanns 3powiennam 6 piouHy - Le
y’Ke HOBA TEXHOJIOTis PO3MHUJIEHH i CTBOpC'H;Hﬁ_ YACTHHOK, MPH SKii MopLisA piavHu
a60 BOOHMI PO34MH, a0O PO3UMH, IO MiCTHTh BOZY i OpraHiuHi PO3YMHHHKH, a
takox akrupHuil (A®I) i (opMOyTBOpIOKOUI HAMOBHIOBAYi, PO3MWIIOETHCA MiJl
TOBEPXHEI0 CTHCHYTOI PiMHH, TaKi, HANPHKMIAN, AK CTHCHYTHH pinkuik CO, renii,
nponaH, eTaH, a6o KpiOreHHi piaMHM a30T, aproH abo riapodropedipu. A3oT
HaifyacTilte BUKOPHCTOBYETBCA SK KPIOTeH, OCKiJIbKH BiH HEJIOPOTHIA Ta iIHEPTHHHA 10
HaBKOJIMIIHBOTO CEepeIOBHIIA.
YyicrieHHi HeaBHi NOCTI/KEHHS MOKA3Q/H, O OGMBA LUX METOIH MOXKYTh
BUSBUTHCS HOyxke epeKTUBHMMH, SKIIO HEOOXimHO BHpPOOIATH nopdmxononi6ﬂi
(OpMH IOraHO PO3YMHHMX Yy BOZi CMOJNYK 3 JOOPOH 3MOYYBAHICTIO i TOJIMIIKTH
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TexHOOriUHI BJACTHBOCTI IOPOWIKIB 3alexaTh Bia iX Gi3HMKO-XiIMIYHHX
XapaKTEePUCTHK.

BinHocHa rycTHMHa MOPOILKIB, HACHIIHA Maca, NOPUCTICTb € B3aEMOTIOB'A3aHI
. Ta BH3HAYaKTLCs GOPMOO, PO3MipaMH, B3AEMHHM PO3TAUIyBAHHAM YAaCTHHOK Ta iX
MHTOMOIO Barok.

Ocol0aMBiCTIO pOCIMHHUX MaTepianiB € 1x Mopdornoro-aHatoMiuna 6ynosa,
AKa 3yMOBJIOE IUUILHY OGONOHKY Ta BHYTPIIIHIO CTPYKTYpY. [nd noxapiGHeHH:
BKa3aHWX MarepiaiiB HeoOXiAHi 3HA4YHi MeXaHiYHi 3yCHLIA.

Marepianu TBAPMHHOTO MOXODKEHHS HE MAaiOTh 4iTKO BUPaXKEHOI OOOIIOHKH.
BOHH MICTATE AK KJITHHHI, TaK | HEKJIITHHHI CTPYKTYpPH, AKi MalOoTh GOpMY BOJIOKOH
abo 6e3cTpyKTYpHOI MacH.

Cunyui mamepianu

Currydi Ta NOPHUCTI NiKapChKi MaTepiald XapaKTepH3yIOTBCA HACHITHOIO Macoto
Ta HOPUCTICTIO.

HacunHa rycTHHa p, Ma€ Ty K pPO3MipHICTh, IO i TYCTHHa p TBEpAHX
4aCTUHOK, alle BiHOCMTBLCA A0 BCHOrO 00'€MY BiINBHO HACHUMAHOI PEYOBHHH (pa3oM 3
MopamMu).

pu=(1-€) p, xr/m’

“J€ & — MOPHCTICTh, AKA XapaKTepH3y€ CTymiHb YMiNbHEHHA CHIy4oi Ta
NOPUCTOI PEYOBHHH Ta NMpeACTaBise cOOOK BiHOIIEHHA 00'eMy MyCTOT HO BCbOIoO
00'eMy peuOBHHHU.

JIIns imeanbHO CHMYYOro MaTepialy TNpH BUIBHOMY VKIagaHHi YaCTHHOK
pv=0,528p, npu wineHill ywiagui - p,=0,744p. JIna OGimbmocTi cHIy4ux Tin
Pw=0,576p.

Emynecii, cycnensii ma po3uunu
Emynecii, cycneHsii Ta po3uHHH XapaKTepH3YHOTHCA KOHIEHTPAIIEID PEYOBHH,
AIKi B HUX MICTATBCH, B'43KIiCTIO Ta I'yCTHHOIO.
KoHLeHTpauis peYOBUHH BUPAXXA€ThCA B MACOBHX Ta 00'€MHHMX NMPOLEHTAX, A B
PO3YHHAX LI€ | B MOMAPHHUX MPOLIEHTaX.
JInHaMiuHa B'I3KICTb My CyCIIeH3iil Ta eMybCill BUPaXOBY€ETHCSA B 3aJI€KHOCTI

Bin Q pigknx cepenoBull Ta 06'eMHOI KOHLEHTpalil  YaCTHHOK, IHO MICTATBCH B
HHX.

O6'eMuuit BMicT TBepaoi pazu B CycneHsii:

,y
q=_”L=“;"C
Joe P
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XapaKTEPUCTHKH IX PO3UYMHHOCTI, SKMMH BOHHM BOJIONIKOTH 3aBOJKH CBOIH
amop¢HoCTI.

PosmwmosanpHa  cyOnuMauiiiHa — cylmiapka — BHKOPHCTOBYHOETBCA B
TEXHOJIOTIYHOMY TIpOLIECi, AKLIO MPOAYKT IMOBUHEH MaTH HACTYIIHI BJIACTHBOCTI:

* IOPUCTY CTPYKTYPY 3 BEIHKOIO MUTOMOIO TUIOILEIO NTOBEPXHI;

* 6yTM roTtoBMM i BXKHBAHHA Y SKOCTi KiHLEBOro abo MpPOMiXKHOTO
HPOAYKTY;

* BUCOKY 6i0ZOCTYMHICTb MOraHO PO3YHHHHX Y BOJi CIONYK.

IpupatHicTe mpouecy UL OTPHMAaHHA MEBHHX KOHKPETHUX YacTHHOK i
nopowkoBoi ¢opmu i BignoBigHu#t BUOIp TIpyHTyeTbcs Ha moTtpebax s
KOHKPETHOTrO 3acTocyBaHHA. KpuUTepisMH OLIHKH ApOLeECy €: po3Mip YacTHHOK, Ta
posrioain Ix 3a po3MipoM, edeKkTHBHICTH Npouecy i BHXiI NPOAYKTY, MacIITabHICTB,
JosrotpuBaiicTs Gisnunoi Ta GioxiMiuHol crabinsHoCTi mopoiky. PosnumoBanbHa
cybniMauiifHa cylapka € NpUHHATHAM METOIOM, AKIIO BH3HAYILHUMH KPHTEPIAMH
€ KOHTPOJIb PO3Mipy YacTHHOK, iX cepuuHa ¢opMa i BEJHKHIA BHXiI NMPOIYKTY.
binblie TOro, Lie MOXE BHUABUTHCA TEXHOJOTi€ld BUOOPY mpH He0oOXimHOCTI
niABUILEHHs 6i0A0CTYITHOCTI MOraHO PO3YMHHMX Y BOJi IIpenaparis.

KomGiHoBaHi cymapku

Haitbiip11 nepcrneKTUBHUMH JUTA CYLIIHHS MatepianiB, SKi BKKO BHCYLIUTH, €
KOMOiHOBaHi amapatd, B SKMX BinOyBaeTbcsl CYWIHHA TIpH  OJHAKOBHX
TiJpOOMHAMIMHHX PEXUMAX, IO NO3BOJISIE CYTTEBO iHTEHCH(iKyBaTH APOLIEC.

Borori MaTepiani 3 BiIBHOKO Ta 3B’43aHOI0 BOJIOTOIO YacTO MAalOTh BUCOKMIA
TIOYaTKOBHii BOJIOTOBMICT Ta ACKPaBO BHpa)keHi aare3iifHO-Kore3siiiHi BIacCTHBOCTI. B
TaKUX BWIIAAKaX MNepWla CTYMiHb CYINiHHA I[OBHHHa 3a0e3meueTd Ies3arperaiino
MaTepianiB, SKi 37MMAIOTBCI Ta CKOMKYIOThCA. Takuii mpouec Moxe OyTH
OOCATHYTHHi B UWIIHIDUYHOMY anapati 3 IIBUIKOXIAHOK MilIANKOW TpH
MiJBUINEHHHUX IIBHIKOCTAX MOBITPA 3a YMOBHM BHHOCY MiNCYHIEHOTO NPOAYKTY B
pexXHUMi MHEBTPAaHCMOPTY B ApYrik cCTymiHb — KaMmepy JOCyWyBaHHA. Taky
KOHCTPYKLI{IO Ma€ anapar, fAKMH € Mepulow CTymiHHIO (miAcymyBayem)
KOMOIHOBaHHX ILMKJIOHHMX Ta aepoOHTAHHHUX CcymapoK. B HWKHIH 4YacTHHI
TiaCyUIyBaya YTBOPIOETHCA iHTEHCHBHO KUIUIAYii map, SKUi MEepeXOauTh Y BepXHiii
YacTUHI amapary B NMHEBMOTpaHCHopT. Jpyra cTymiHb KOMOIHOBAaHHX LIMKJIOHHHX
Cylapok sBis€ co00K LMKJIOHHY KaMepy, a KOMOiHOBaHMX aepodOHTaHHHX
Cyllapok — aepodoHaTaHHY KaMepy.

KoM06iHOBaHi CyIMITbHI YCTAHOBKH MOXYTh BUKOPHCTOBYBATHCA HE JIHINE JUIA
CYHIiHHS, ajie /1 IUI1 NpOBeIeHHA KOMIUIEKCHUX TIPOLIECIB, Aki MOEOHIOITh CyUIiHHA 3
xiMi4HOIO peakui€to, noApibHEHHAM abo rpaHyIIOBaHHAM MaTepiaiy.
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Taki cyliapkd OTpUMAIM LIMPOKE PO3MOBCIOKEHHS! OCTaHHIM 4YacoM (puc.
10.2.35). HeoOXigHo BiAMITHTH, IO B CYLIMJIBHUX YCTaHOBKAX BUKOPHUCTOBYETHCS,
K MeXaHiuHe, TaK i MHeBMaTH4yHe noapioHeHHs. Llle Oinbiue 3HaueHHs, HiXK CyIIiHHA
3 OJJHOYACHUM MOAPIOHEHHAM, Ma€ CyLIiHHSA, MOEHAHE 3 FPaHyJIALI€I0.

OnHOKaMepHi CHCTeMM Bce OilbIlle 3aCTOCOBYIOTHCS /Ul BUTOTOBJIEHHS
rpaHyJi y BAPOOHHHTBI TBEPAHUX JKapChbKUX GOPM.

OnHOKaMepHa TeXHOJIOris BUpOOHHULITBA rpaHyJl Moxke OyTu BMOpaHa 3 psaxy
TPUYHH:

" y CyYacHMX MPOMHCIOBHX OJHOKAaMEpPHHUX CHCTEMax BHXil TOTOBOro
NpoayKTy nepeBuiye 99 %;:

= OpraHiuyHi pO3YMHHMKY MOPIBHAHO JIETKO pEreHepyBaTH, OCKIJIbKU B TAKHX
cucTeMax NoTpioHO 0OpOOIIATH YKCTI Mapy PO3YMHHUKA, a HE BETMKi 00'€MH MOBITPs
3 HM3bKAM BMICTOM OpraHiuHMX pO3YMHHHUKIB, SK Yy BHIAJKy amnapartiB 3
ncepno3pimpkeHum wapoMm. CymliHHA BinOyBaeTbCs il BaKyyMOM, TOOTO mNpH
NpPaKTHUYHIN BiZICYTHOCTI KHCHIO, 11O CYTTEBO 3HMXKY€ Hebe3neKky BUOYXy.

= B OJHOKAMEPHHX arapaTtax [OpiBHAHO JIerko 3a0e3MeuynTH 3axXHCT
HaBKOJIMITHBOTO CepeIOBUILA NPH POOOTi 3 BUCOKOAKTUBHHMH PEYOBHHAMH, 3aBASKU
MOBHICTIO 3aMKHyfiﬁ KOHCTPYKLIi i BOy/I0BaHUM CHCTEMaM MMTTH;

" OIHOKaMepHi amapaTH MOXHa 3aCTOCOBYBAaTH JUIi  ACENTUYHOro
BUPOOHHMLTBA PaHyJI, OCKITBKHU Lie MOBHICTIO LMKJIIYHMII NpoLIeC i B anapaT MO)KHa
BOyIyBaTH JOJATKOBY CHCTEMY CTEpHIIi3aLlil.

I[Mpouec rpaHy/IOBaHHS B OJHOKAMEPHUX CHCTEMax BifOyBa€TbCA Tak caMo,
SIK B TPAQOULIHHUX 3MilllyBayax rpaHynxTopax.

Puc. 10.2.35 Cywapku-epanynsmopu

Bonoziroud psAIOM MepeBar Haja KJIACHYHUMH CHCTEMaMM TpaHyJauii i
MOJAJIBIIOr0 CyUIiHHA OJHOKaMepHi CHCTEMH TpaHysLii CyLIiHHA 3HaXOIATh BCE
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OINBII IIMPOKE 3aCTOCYBaHHA. MoXXHa BUILUIMNTH [EKUILKA OCHOBHHX hepesas
OJJHOKAMEPHUX YCTAHOBOK Mepes] KITACHYHHMH CXEMaMH:

s 11 MOHTaXy OOHOKAMEPHOI YCTAaHOBKH B YHMCTOMY MpUMIlLEHHI MOTPiOHO
3HaYHO MEHINE MICL, HDK ANS YCTAHOBOK KHIUIT4Oro miapy i THM Oinmbine ass
{HTErpoBaHUX CHCTEM TrpaHynAuii-CcyuriHHsA. YacTHHH OpPUBOIIB 1 JOMOMDKHHUX
CHCTEM anapary BUHOCATBCA B TEXHiUHY 30HY,

* SKiCTb OTPUMYBAHHX B MPOILECI TPaHyMALil-CyIIiHHSA IpaHy/ BHILA, HDK MpPH
pobOTi B KUIUIAYOMY IIapi — BMICT NOBITPA B rpaHyJiaX HIDKYE B MEpLIOMY BUMAMKY,
IO MO3UTHRHO MO3HAYAETRCA Ha npoueci TablieryBaHHs;

" 3HAYHO CHpPOLIYEThCA poOOTa 3 OpraHiYHMMH PO3YNHHUKAMH BHACIiJIOK
HeoOXiHOCTI KOHIEHCalil MaiX 06’ €MiB MapiB pO3YHHHHKA;

® CpoUIy€eThCs Apoleaypa NepexoAy 3 ONHOro MPOIYKTY Ha iHINIH BHACIHJIOK
3HAYHOTO CKOPOYEHHS Yacy MUTTS yCTATKYBaHHS;

= OHOPEAKTOPHI  YCTAaHOBKH  [JO3BOJSIIOTH  TMOJETMHTH  poboty 3
BHCOKOTOKCHMYHHMH MNPOAYKTaMH, MHHAIOYH CTafil0 pO3BAaHTaXKEHHA BOJOroro
rPaHynATy i TPAHCMIOPTYBaHHs HOro B CymIapKy KHILIAYOro Iapy.

Cnin BigMIiTHTH OCTaHHI po3poOkM B 00JaCTi MPOEKTYBaHHA i BHPOOHMITBA
OJITHOKAMEPHUX CHCTeM TIpaHyJALii-CYIiHHS, 3alpPONOHOBAaHMX KOMIaHiIMH
Aeromatic-Fielder (LLIBeituapis) i Collette (benbris), 1o BXOAATH 4O CKJIAAy IpyIH
Niro Pharma Systems xoHuepHy GEA. Kommnania Aeromatic-Fielder, sk 3acHOBHUK
OJHOPEaKTOPHUX CHUCTEM, MPOMOHYE YCTaTKyBaHHSA BHCOKOrO Kiacy, IO BinmoBimae
HaibKOPCTKIlIMIM BUMOraM cydacHoi mnpomuciopocTi. [IponmoHoBaHe KOMIaHi€ko
YCTaTKyBaHHA Ma€ CTaHOApTHE HH)KHE DO3TallyBaHHA OCHOBHOIO MPHBOIY
rpaHyIaTOpa i po3rauioBanuil 300Ky gdommep ajs typOynizauii notoky. Komnanis
Collette mponoHye yHiKalbHi OJHOPEAKTOPHI YCTAHOBKH 3 BEPXHIM PO3TalilyBaHHIM
npuBony Mimanku. Ycradoskn Collette UltimaPro Ha cboroaHIlIHii AeHb € €IHHUMH
y cBoeMy pogi. Cepis ycraHoBok UltimaPro moenHye B cofi BCi NOCTynHi Ha
CHOTOIHILIHIA OE€Hb METOAH CYWIHHA: BaKyyM, BBEAEHHA OCYIUYIOYOro rasy B
Kamepy anapary, MIKPOXBWJi, pIBHOMipHE IIOXHTYBaHHS KaMepH BiTHOCHO
BEPTHKAIBHOI OCi amapary i AOCATHEHHS MaKCHMAIBHO M’SIKUX PEXKHMIB CYLIiHHA
i 30iNBIIEHHA MOBEPXHI TEMIOOOMIHY MiX CTIHKaMH KaMepH i MPOAYKTOM.

Cnocobu inmencuixayii npoyecie cywinns
V 3B'A3ky 3i 3pOCTaHHAM BHPOOHMUTBA pi3HUX ¢apMaueBTHYHUX |
6i0TeXHONOriYHHX MPOIYKTIB, MiABHILIEHHAM BUMOT [0 iX SKOCTi, yIOCKOHAJIEHHAM
TEXHONOTil BUPOOHMLTBA BUHUKAE NMOTpeba y po3podiieHHI HOBUX cnocobiB CyLIiHH,
ski 6 3abe3neyyBa)M BHCOKY SAKiCTB NPOAYKTY, MaKCHMalbHY aBTOMAaTH3aLilo,
MexaHi3aui i 3Ha4yHy iHTeHcHdikallilo nmpouecy.
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Has  intercudikauii npouecy CywiHHA | MiIBMUIIEHHS EKOHOMI4HOL
eekTHBHOCTI pobOTH anapatiB MOXyYTb OyTH BUOpaHi Taki ciocobu:

e BHKOPUCTaHHA OLMbLI BHCOKMX MOYATKOBHUX TEMIMEpaTyp TEIUIOHOCISA B
yMOBaxX aBTOMAaTH30BaHMX KOHTPOJIO i perymioBaHHS TEMIOepaTypu. 3 MiABULUEHHAM
TeMIEepaTypH TEIJIOHOCIA Pi3KO CKOPOUYETHCH TPMBAJICTh CYLIiHHSA, BHACTIA0K 4Oro
MmaTepian 30epira€ cBOi AKICHI TNMOKa3HMKM, NMpPH LBOMY 3MEHIUYIOTHCA NHTOMI
BUTPATH NaTMBa Ta €JIEKTPOEHEPTiT;

® BHKOPUCTAHHS BEJIMKMX JOKATBHUX HIBUAKOCTEH, MyJIbCYXOUHX Ta30BUX
roTokiB i BiOpauil YacTHHOK Marepially, 3aKpyY€HHX BHCOKOLIBHIKICHUMM
MOTOKAaMH, TOLIO; '

® 33aCTOCYBaHHA €JIEKTPHYHUX | MAarHiTHHX MOJIiB;

e 3aCTOCYBaHHS SK TEIUIOHOCIA MeperpiToi nmapH, OAEPXaHOI MpH CyILiHHI
Mmarepiaiy;

® 3aCTOCYBaHHA KOMOIHOBaHMX CHOCOGIB CYWIHHA i MOENHAHHA Pi3HUX
npoLeciB B OXHOMY anapari;

® BUKOPHMCTaHHSA BTOPHHHHX TEIUIOBHX p%bypcin.
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Posain 11. MIKPOIIPOLLECOPHUU KOHTPOJIb HA
BIOTEXHOJIOT'TYHUX TA PAPMALEBTUYHHX
BUPOBHUIITBAX

CTBOpeHHA i BIOCKOHAIEHHS KOMIT'IOTEPHOI TEXHIKH, NOABA HOBUX TEXHOJIOTI#
niepenavi, oOpoOKM, HAKOMWYEHHA | MpEACTaBleHHs iHpopMalil MONerwwio i
TIPUCKOPHIIO OOYHCTIOBATBHY pobOTYy B 0araTthboxX Traly3iX HayKH | TeXHiKH.
KBaHToBa XiMif, MOJeKyJ1spHa MeXaHika, TITaHyBaHHA XIMiYHOTO CHHTe3y,
[pOTHO3yBaHHS GiONOTiUHOT aKTHBHOCTI, OTPHMaHHA 1 00pobka eKCrepUMEHTATBHHUX
JAHHX 3a IOTIOMOTOK0 HOBHX iH(OpMaUifHHX TEXHOJOriH i KOMI'IOTEPHOI TEXHIKH -
L€ JUILe AesKi TUMOBI npuknagu. 30inbiieHHA BHeCKY iHpopMaLifiHUX TEXHOOTIi B
po3BMTOK (apMaleBTHKH TNOB'A3aHe, HacamIiepen, 3 MOSBOI TIEPCOHABHHX
KOMI'IOTEPIB 3 BHCOKMMHM EKCIUTyaTallifHUMH XapaKTEpUCTHKaMH 1 HOBHX
TeXHoJloriit nepenaui indopmauii. 3aBASKHM OOCTYMHOCTI IS LIMPOKOro Koina
KOPHCTYBAYiB TaKe YCTATKYBaHHS CTAIO 3BHYAMHMM B GiNbLIOCTI dapMaLEBTHUHHX
Ta GiorexHonoriyHux naboparopiit i yubosux 3aknagax cBity. [Ipu pospoGrenHi
NiKkiB, K MpPaBHNO, HOEAHYIOTh y cobi MalCTepHICTh XiMiKiB-CHHTETHKIB i XiMiKiB-
CHEKTPOCKOMICTIB 3 BENMKUMH 3HAHHAMH Npo (i3HKO-XiMiuHY NMpUpOAY XiMiYyHMX
peuoBMH B Oionoriuamx cucreMax. Bci 1i HaBHYKM MOXYTh OYyTM NONOBHEHI
CYYacCHUM MNPOrpamMHUM 3a0e3redyeHHAM, AKe MOXKe YMpPaBIATH i iHTeprperyBaTH
aHaJIITUYHI JaHi U1 TUCAY PEHOBHH, a TaKOXK HafaBaTH iHGopMaliilo, HeoOXifHy Wi
nepenbayeHHs i cuHTe3y aHanoriB 3 kpamiMy (drug-like) BracTHBOCTAMHU.

BukoHaHHsa 6akTepionorivHUX AOCiKEHb B YMOBaX cydacHoOI JiaGopartopil
BHMArae BpaXxoBYBaTH HACTYTIHi YMOBH:

- 30inblIeHHs 00cAry aHami3iB;

- PO3LIMPEHHS CNEKTpa JOCTiHKYBaHUX 30y IHHUKIB;

- MOCHJIEHHA POJli YMOBHO-NIATOM€HHUX MiKPOOPraHi3MiB;

- 30i/bIIEHHA YUCTOTH PE3UCTEHTHUX HITaMiB.

Bakrepionoriuna nabopatopis Ha CbOTOOHIIIHIA BHKOHYE pAl NEBHHX
byHKLi:

1. BUKOHaHHA PYTHHHHX AOCII/KEHb, 3 JOTPUMAHHAM BCTAHOBIEHHX BHMOT,
NpaBHII i HOPM.

2. ®opmyBaHHA ©0a3sH JaHUX OioJIOriYHO AKTMBHMUX pEYOBHH Ta i
PeTPOCNEKTHBHHMI aHaTi3.

3. PexoMeHmanii 1WoOAO WiNiecnpAMOBaHO! Tepamii 30yAHHKIE Ha OCHOBI
aHanizy 6a3u gaHuXx.

V cBoto uepry 6a3za naHux 6ionOFiYHO aKTHBHMX PEUOBHH BHPILIY€ HACTYMHI
3aBIaHHA:

1. PauioHanbHe mnpH3HaueHHs aHTUOAKTepiaNpHUX TpenapariB JoroMarac
YHUKHYTH (GOpMYyBaHHA CTifIKOCTI MiKpOOpraHi3MiB J0 JIiKapCBKMX TpenaparTis, LIO
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JI03BOJIAE 3MEHUIUTH TPUBANICTD NepedyBaHHA XBOPOIro B CTALIIOHAPL 1, THM CaMuM,
3HU3WTH BUTPATH Ha JIIKyBaHH4 Malli€HTIB.

2. 3MeHIlIEHHs PO3MOBCIOIKEHHS BHY TPIiLIHBOMIKAPHAHUX iHDeKUiH.

TakMM 4HHOM, TOJIOBHOK METOK = J1abopaTropHUX  OakTepionoriuHux
JoCTiKeHb € BUOIp aaexBaTHO! po3poOKM TexHoNOorii aHTHOIOTHKIB IIPU MOCTiHHO
3pOCTAOMMX BMMOTax Ji0 AKOCTi pe3ynbrariB. [IpoTte, Ond BHpillleHHd UBOro
3aBAaHHs HeoOXilHa CTaHZapTH3aLliA BCiX eramniB MikpoOioJoriyHOro AOCTiAKEHHS
JUIs BUK/TIOYEHHs 1abopaTopHUX MOMMIOK y fpoileci poOOTH H OLIHKU pe3yNIbTarTy.

OCHOBHI Cy4acHi BAMOTH A0 0akTepiosorivHOro aHami3y:

— 3HIWKEHHA Cy0'eKTHBHOTO UHHHHUKA;

- CKOPOYEHHS Yacy OTPUMAaHHsA pe3yNbTarTy;

~ 3HMXEHHS TPYAOBUTPAT PH BHKOHAHHI 3pOCIOro o6cary ananisis;

~ 00'eKTHBI3allif YUTAHHA pe3yJbTaTy; N

- MOXJIMBICTB aHANi3y CHTYALi; »

— CTBOPEHH: ONTHMAJILHUX CXEM XeMioTeparii.

B wMmikpoGionorii obcAr i chekTp aHamiziB 3pocTaE, BHMOIM IO SAKOCTI
3pOCTaloTh, MNpH LMy  ocoOnMBa  yBara  NPHOUIAETBCA  €DEKTHBHIH
anTHbioTHKOTepanii. Y IMX yMOBaX ONTHMAIBHHM BHXOAOM € CTAaHAApTH3auid Ta
aBTOMaTH3allid BCiX eTamiB aHamizy.

PanioHasHUM BHpIlLIEHHAM Mpo0ieMH € BHKOPHCTaHHA B GakTepionoriyHux
nabopaTopisix aBTOMAaTH30BaHHX aHANi3aTOPiB | KOMEPLIHHHMX TECT-CHCTEM, LIO
IO3BOJIAIOTH AOTPUMYBATHCA BCiX MepepaxoBaHHX BHMOT. SIKINO BHAUTMTH OCHOBHI
erand  GakTepiosoriyHOro  aHajily:  KynbTHBYBaHHS,  iAeHTH(ikauis Ta
aHTHOiOTHKOTpaMa, TO CTaHJapTH3allif NEpIIOro eTarmy — OTPHUMAHHA KYJbTYpH,
MOJIATAE Y BUKOPUCTAHHI rOTOBHX abo JeriApaToBaHHMX MOXKHUBHHX cepepoBull. I1pu
[{bOMY aBTOMaTH3allis ETaniB pO3IMBY i BBEIlEHHA 100aBOK (POCTOBHX, CEJIEKTUBHUX)
J0noMara€ BUKIIIOYMTH  HEKOHTPOJBbOBaHI MOMMIKM, IO BIUIMBAIOTh HAa BECh
MOAANbUIMA TMpoUeC. ABTOMATHYHI CHUCTEMH AJiA TPHUIOTYBaHHA arapu3OBaHHMX
CepeloBHILl i ABTOMATHUYHHUIT PO3NUBHUH MOAYNb, SKMH NMPH 3'€IHAaHHI 3 TaKOIO
CHCTEMOIO JUI MPHUrOTYBaHHA arapH30BaHMX CEPENOBHUI Ja€ MPOAYKTHBHICTH 900
4aloK 3a roauHy. besneka po6oTH i NOoCTiiHUI KOHTPONE 3a MPOLIECOM TapaHTYIOTh
CTAHOAPTU3ALIK0 YMOR MPHTOTYBAHHS CKJIaIHNX 6araTOKOMIIOHEHTHHX CepelIOBHIN.

Cucmemu 6e3nepepenozo MoHimopunzy ckpuninzy zéemoxyromyp BACTEC
B ocrtanHi pok# nenani 6inblIol akTyanbHOCTi HabyBae JOCHiIKEHHA KpOBi Ha
crepwibHiCTS. [10CTyNOBO Liel BHA aHaNi3y BUXOIOWUTh Ha MepIie Micle 3a noTpedoro
B KJIiHIYHI# npakTULi. ABTOMATH3aLis CKPHHIHTY 'eMOKYJIBTYp iCHY€E y CBiTi Oinblue
20 pokiB. B maumii yac Ha HalIOMy PHHKY L€ BHA HOCIIKEHb NpeACTaBICHHI
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nsoma mnpunagamu: cepis BACTEC (Becton Dickinson, CILA) i Bact / Alert
(bioMerieux, ®paHnuis)

Lli mpuwragy npH3HAueHi JUIA MOCTIHHOrO MOHITOPHHTY T'e€MOKYJIBTYP.
[TpuHuuMn poboTH 000X mnpHuIaliB 3BOAUTBCA [0 MOCTIHHOrO iHKYOyBaHHS i
SKHAWIIBUILIOrO BHUSBJEHHS MO3WUTUBHMUX 3pa3KiB KpOBi, MOMilleHUX y (akoH 3i
crieuiaibHUM cepenoBHuieM. [locTiiiHMIT MOHITOPHHI pOCTYy 3a [OMOMOTrOI
¢roopecueHLii a60 KOJIOPUMETPIT Ta KOHTPOJIIO ra30yTBOPEHHS Na€ NMEBHi nepesazu:

- 00'eKTHBHICTb pe3yJIbTaTiB;

- 30iJbLIEHHS YyTJIHBOCTI METOLY;

- rapasTis BiICyTHOCTi KOHTaMiHauii ((p1akoH He BiOKpUBAIOTH MPOTATOM
BCHOT'O MOHITOPHHIY).

[lepuwioro KIIHIYHOIO Ta KOMEpLiifHOI CHCTEMO0, fKa YCHILIHO MNpoiuuIa
BunpobyBanns 6ys BACTEC 460
(puc. 11.1) 3 pagiomMeTpuyHOIO
CHCTEMOIO BUMipIOBaHHS.
IMpuHIMn aii, AKHUH
BUKOPUCTOBYETECS B TONMEPEIHIX
CHCTEMaX, 3aIUIIAETHCS BAXIIHBUM
i 10 LBOTO Yacy.

Ha nowatrky 1990 pp. Gyino
BIPOBAJKEHO cHcTeMy TS
TeMOKYJIBTYP 3 MOCTIHHUM
MOHITOPHHIOM Bact/Alert
(Organon Teknika), Bizpa3sy 3a Hero
3'seunacs cucrema BACTEC 9000
(Becton Dickinsin). 3py4HicTb nux
CUCTEM CIIOHYKaJIO 6e3niu
naboparopiii 'y BChOMY CBiTi 10 BHKOPHCTaHHS TEXHOJIOTii aBTOMAaTHYHOTO
JIOCITiIKEHHS KPOBi Ha CTEPUIIBHICTb.

Cucremn 3 6Ge3nepepBHHM MOHITOPHHIOM MAlOTh pAl CHUTBHHUX puc. OouH
KOMIT'IOTEp MOXKe ynpaBisaTH poboToro Bia 1 mo SO 61okiB ans iHkyOauii. OiakoHH 3
CepelloBHIIEM 1 3pa3KOM KpOBi TOMIINAIOTECA B iHOMBigyaldbHi KOMipkH B
iHkyOauiftHoMy Onoui. [lani TecTyBaHHS BHKOHYEThCS 6e3 OyIb-KHX MaHiImyJIsiii
KOpUCTyBaya (IO TOro MOMEHTY, KOMM (JIaKOH BH3HAETHCA TO3UTUBHUM i
BUTATYETHCA U1 MoAanbuoi pobotu: dapbysanHs no I'pamy i cyOKyIbTHBYBaHHS),
IO CIpPOILYE i MPUCKOPIOE pobOTy. Y KOXHiii cUCTEMi (pJIaKOHH 3 FeMOKYJIBTYPOIO
iHOUBiMyaNbHO 3YMTYIOTBCS KOxHi 10-15 XB. 1O TOABH O3HaK pocTy
MikpoopraHi3miB. Pe3ynpTaTH 34MTYBaHHSA KOXHOro ¢uakoHa 30epiraroTbes i
aHaNi3yIoThC KOMI'IOTEPHOI0 CHCTEMOIO, NMpH LBOMY OyIOyeTbcs KpHBAa PpOCTY

Puc. 11.1. Cucmema 6e3nepepeno2o moHimopunzy
ckpuninzy 2emoxynomyp BACTEC
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MiKpOOpraHi3MiB Ha MiJCTaBi aJrOpMTMIiB, 3aKJIaf€HUX B MPOrpamMHe 3a0e3redeHHs
KOYKHOTO TMpHJIay.

[Mepia komepuiiiHa cucrema Ui reMokyasTyp Bact/Alert 3'sBunacs B 1991
poui. Y 1999 poui Oyna BumyuieHa cucrema Bact/Alert 3D (puc. 11.2), ska € 6ibiu
KOMITaKTHOIO, MAa€ CEHCOPHMI €KpaH, J03BOJIE MPOCTILLE MOMIIIATH | BUTATYBATH
¢nakoHH, a TakoXk Mae BOYJOBaHy CHCTEMY KOHTPOJIO AKOCTi. KoxkeH iHKyOauinHuii
MoIysb npusHaueHuit ana 240 ¢nakoHiB. B 0CHOBY: KOXHOroO (hiakoHa BBemeHHH
BYTiIbHUI TIOKCU] (CEHCOP), BiZIOKPEMJIEHHH Bill KPOB'SHOT CHPOBATKH MEMOPAHOIO,
HaniBnponukHowo ms CO,, wo no03Bosisie BU3Hauatd Kijbkicts CO, y ¢uakoHi.
CeHcop 3MiHI0€ Koutip npH 36inbimenHi koHueHTpauii CO, y ¢nakoni.

B ocHOBi KkOXHOro d¢uakoHa, o
3HaXOAMTHCA Ha iHKyOalii, po3ramoBaHuii
CBITJIOBUNPOMIHIOIOYMH i  CBiTJIONO/IH-
Harouni giogu. Y cucremi Bact/Alert
BHUKOPHCTOBYIOTBCS HACTYIHI CepeIoBUILA:
CTaHAapTHI aepoOHi i aHaepoOHi (Oe3
n00aBkH COpOEHTYy [uii aHTUOIOTHKIB),
FAN aepo6Hi i aHaepoOHi (3 aKTHBOBaHHUM
BYrinnsaM i copbenrom), PF mnepiarpuusi
Uit

Puc. 11.2. Cucmema monimopunzy aiTed 1 JiTHIX mDadieHTiB (3 cepueBo-
CKpuHinzy eemoxkyremyp Bact

MO3KOBOIO CHPOBaTKOI i aKTHBOBaHHM
Byriuiim). Takox BumyeHi ¢yiakonun MB
IU1s BUABJIEHHA MikoOakTepiii B KpoBi i dakoHu MP [uist BusiBieHHs: MikoGakTepiii B
iHIIKMX O610JIOriYHMUX piIUMHAX.

Byno npoBeneHo Kijibka KJIiHiYHUX BUNpoOyBaHb cepenosuin FAN Bact/Alert
3i CTaHZapTHUMH (JIaKOHaMH IS LBOro K mpwiaxy. HacTynmHuil 3BiT BUABUB
KJIiHIYHE 3HAYeHHS LUX MOPIBHAHb i BH3HAYWB, IO (JakoHH FAN BIIOBIIOIOTE
3Ha4YHO OinblIe parMeHTiB CENTHLEMii, TOJIOBHUM YHHOM PELMIMBIB i cUTyaliii 3
Nali€HTaMu, $Ki OTPHMYKOTh TEOPETHYHO e(eKTHBHY aHTHMIKpOOHY Tepartiro.
Jorgensen 3 KoneramMu nMpoBOJWIM MOpiBHAHHA aepobHUX FAN ¢uakonis i BACTEC
Plus i Bin3Haunu MOBHMIA 36ir MPH BUABIEHHI KIiHIYHO 3HAYYIIMX MiKpPOOpPraHi3MiB
i emizoxiB cenTuueMmii. e
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Komnaniss Becton Dickinson Bumyctuna B 1992 poui cepito npunanis
BACTEC 9000 (puc. 11.3) ans NOCTIHHOrO MOHITOPUHTY TE€MOKYJBTYp: Ui
cepenHix naboparopii BACTEC 9120 (mns inkyOyeanHs 120 d¢nakoHiB) i ans
Benukux Jabopatopiii  BACTEC
9240 (240 ¢nakoniB). ¥ kiHui XX
ct. OyB BUNYLIEHUH MaJIeHbKUI
npunan  BACTEC 9050 (50
¢nakoHiB),  po3pobsieHuit A
naboparopiii 3 HEBEJIMKHM
HaBaHTAXKEHHSM, Haxkarouux
NpaLoBaTH aBTOMAaTU30BAHUMHU
Meronamu. Takox sik i Bact/Alert
ust cucremMa BHKOPHCTOBYE
BYTUIBHUH UOKCHIHHWHA CEHCOp,

' pO3TalllOBaHHWii B OCHOBiI KOXXHOTO
Puc. 11.3. Cucmema BACTEC 9120 ¢nakona 3 cepemoBumeM. Ha
BinmMiHy Bixg Bact/Alert cucrema
BACTEC  BuKOpUCTOBYE  (IIOOPECLHEHTHHH  MEXaHi3M Ui BHU3HAYEHHA
6akrepianbHOro pocry. CucreMa Mae Kijibka cepeldOBHMLI Ui poOOTH: CTaHIapTHi
Aerobic/F i Anaerobic/F cepenoeuima, PLUS aepoOHi Ta aHaepoOHi cepemoBuLia 3i
CrewiaTbHO CMOJIOK (COpOeHT Wi aHTHOiIoTHKIB), Lytic/10 aHaepoOHi cepenoBuina
3 ni3yrouuM peareHToM, neniarpuyHi Peds Plus cepemoBuma 3i cMosnoro, Myco/F
Lytic cepenoBuia s moninueHoi aerekuii rpubiB i MikoGakrepiii B kposi. Bci
Cepe/IOBHILA B CBOIif OCHOBI MarOTh TPUIKA30-COEBHA OYJIBIOH.
IMpu nocnimkenHi ¢nakonie Plus/F 3i cMonoro B npunagax BACTEC 9240 i
9050 wac nerekuii MO3MTHBHMX (akoHiB Ans aepobiB OyB OIHAKOBMM B 000X
npunagax. o x crocyerbcs mopiBHsAHHA ¢iakoHiB BACTEC Plus/F aerobic 3
Bact/Alert FAN aerobic, To cyTTeBux BinMiHHOCTel He OyJio BUsBiIeHO. Yac nerekuii
MO3UTHBHOrO (IakoHa OIHAaKOBMH B 000X CHCTeMaX, aje, CTPEeNTOKOKH
BHM3HAYalOThCA Ha 7 rof. paime B npunagax cuctemu BACTEC, a rpubu, 3okpema,
C. albicans, panime Ha 8 ron. BuABIAeTbCA B mpwiagi Bact/Alert. Onniero 3
HallBX/IMBILIMX MpobsieM OakTepiosoriyHoro aHanily € BUAUIEHHA Mycobacteria
tuberculosis 3 pizHux GionoriuHux piauH. B nanHumii yac cepen MikpoGionoriyHux
aBTOMATIB, PEICTABJICHUX Yy Halllii KpaiHi, iCHYIOTb JBa MPUJIAAH, IO CKOPOYYIOT i
yHidikyloTh mpouec BUABJICHHA 30yAHMKa TyOepkynbody: BacT/Alert 3D
(bioMerieux) i BACTEC MGIT 960 System (Becton Dickinson). OcHOBHMM
3aBJIaHHAM Ha L(bOMY €Talli € CKOPOYEHHs Yacy BHSBJIEHHS 30yJHHKA i BU3HAYECHHS
JIKapchKOi CTIHKOCTI BHMIINIEHHX IUTaMiB 32 MaKCHMaJdbHO KOPOTKHiA bac, 0e3
noripiieHHs skocti pob6orn. Cucrema BACTEC MGIT 960 pospaxoBaHa Ha
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3aBaHTaxeHHs 960 3paskiB, mo 320 3paskiB B ongHOMy iHKyGauiHOMy 6Ji0Li.

3aranbHa NpOIMYCKHA 34aTHICTh Mpuiagy a0 8000 3paskiB y pik (mpu mpoTokosi
JIOCJTiKEeHHs B 42 1Hi).

Hanieaemomamuuni 6akmepionoziuni ananizamopu

[NouatkoBi  eranu  po6oTH Ha  OyIb-iKOMY  HarliBaBTOMATHYHOMY
GaKTepioNIOriYHOMY aHali3aTopi CXOJXKi: B MepIly 4epry HeoOXiAHO OTPUMATH YMCTY
(18-24 rox.) KynbTypy 30yAHHMKA, MiC/Is YOrO MPOBECTH MIKPOCKOTIiIO Ta (hapOyBaHHs
3a ['pamMoM, a TakoX MOCTaBUTH PAJ OPiEHTOBHUX TecTiB. Lis nepeuHHa iHpopMallis
npo 30yiHMKa BH3Hauyae BUOIp TecT-cucTeM (TmaHeseil) I8 MOAATBIIOT po6oTH 3
KYJIbTYpOXO BX€ Ha mpHiadi. BHUKOpPHUCTaHHS TrOTOBMX TeCT-CHCTeM (MaHesneH,
CTpHMIB i T.I.), CHEUialbHO pPO3poOieHuX (ipMOKO-BUPOOHHKOM s POoOOTH Ha
KO)KHOMY KOHKDETHOMY IpHUJIali, 3 OZHOro OOKY, iCTOTHO CHpOUIy€E i MPUCKOPIOE
CXeMy MpoBeleHHs ineHTH(ikauii 30yqHMKA Ta BH3HAYEHHs aHTUOIOTUKOrpamu, 3
iHmoro 60Ky 103BONSAE OTPUMATH BHUCOKOCHEUM(DIYHMH  CTaHAAPTH30BAHHIA
pe3ynbTar. TeCT-CHCTEMH [UIS OJHOTO TpUJIaZy He MOXYTh OYTH BHKOPUCTAHi Ui
po3udpyBaHHs pe3yJIbTaTiB Ha iHIIOMY.

s poboTM Ha naHensdx (CTpUMax) HEOOXifHO IPHIOTYBATH PO3YMH 3
KyJIBTYPU BHpPOLIEHOro 30yIHHWKa, IO BMMAara€ BHCOKOi TOYHOCTi, TOMy LIO B
TIeBHOMY 00’€Mi pilMHM MOBHHHA GYTH CTPOro MEBHA KiJIBKICTh MiKpOOpraHismis. ¥
JIyHKax TaHened 3HaxonaThes JiodinizoBaHi OGioximiuHi cyGcTpaTtd, siki mpu
N0JaBaHHI PO34YUHY TECTOBOI XKMBOI KYJIBTYpH BCTYMarTh, ab0 He BCTyMalOTh B
peaxilito, 3i 3MiHOIO npH UBOMY ab0 KOJIBOpPY, abO MOMYTHIHHS, Y 3 YTBOPEHHAM
Oynpbamok noBiTps. PesynbTaTu peakuil MOXHa OTPUMATH TUIBKH TC/A Mepioay
inky6auii (4 a6o 18-24, iHoxi mo 48 rox., B 3aneXHOCTI Bil MpoTOKOIy PobOTH y
MEBHHUX TEMIIEPATyPHUX i aTMOCEpHUX yMOBax).

[MaHeni 11 BU3HAYCHHS 4YYTIMBOCTI 30yAHMKIB 0 AHTUOIOTHMKIB SBIAIOTH
co0010 cTaHZapTHUH Halbip aHTHOIOTHKIB, MPEICTABIEHUX B ABOX KOHLEHTpALiiX.
PesyneraTH mOCHIIMKEHHS BU3HAYAIOTHCA
3a HafABHICTIO POCTYy B JIyHKax mMaHemi i
MOPiBHAHHAM 3 KOHTpoJieM. BOHH MOXyTh
OyTH npencTaBiieHi y BUIVIALI: Yy TJIHBHIA,
NIOMipHO-CTiHKWii i cTiiikwmii (S, I, R).

HaniBaBTomMaTHuHi GakTepiosnoriyni
aHaJIi3aTOpPH MO CYTi € TUIBKH MPUCTPOEM
JUIi  YUTaHHA  Pe3YNbTATiB = TECTIB,
OTPUMaHMX MO KOXHiH JyHWi, i aHamizy
B 114 Bt Bt ?mx uam‘dx Jl‘]:l.ﬂ OCTaTOYHOI BiaNoBiai abo 3

{EMS-reader inenTudikauii, abo mo  YymmMBOCTI
MiKpOOpraHizMy 10 aHTHOIOTHKIB.
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1e X —MacoBuil BMiCT TBepaoi (asu; p. Ta pr — TYCTHHHU CYCTIeH3IT Ta TBEpAMX
YaCTHMHOK B CYCHeH3il.

— I 3
e = XX KI/M

pr Pr

pp — TycTHHA pinKoi dasH.
BiAMOBiAHI 3A/IEKHOCTI MOMXHA OTPHMATH i /1 eMYJIBCIl.
B'a3KicTb CycnieH3ii MOKHA BU3HAUWTH 32 (bopmynom:
p=pol +4,5q), H- o/’
Tl nikapchKMX COKiB, CHpOIIB JHHAMIYHY B’S3KiCTh NpH 20°C BM3HA4aIOTH
OpIEHTOBHO 32 (hOPMYJIOH0:
4t =094 0%5 Heg/M?,
e B — KOHUEHTpaLlis peuOBHHHU Y Po3uHHi, %.
[lpu TeMmmepaTypi, AKa BiNpi3HAETBCA Bij 20°C, B’s3KiCTh pO3paxoBYIOThH 32
PiBHAHHAM:

ae T — remnepartypa, K.

Pi3HOMaHiTHi KOJIOIIHI PO3YMHH Ta FyCTi CYCHeH3ii, AKi 4acTo 3yCTpivaloThCs Y
dapMaUeBTHYHUX BUPOOHHUTBAX, BIIHOCATH [0 MIACTHYHHX Mmarepiajti. 3araisHy
XapaKTEPUCTHKY MEXaH{4HHX BIACTHBOCTEH TaKHX marepialiB  Jac TMOHATTA
KOHCHCTEHL{l, MiZ AKOK PO3YMIlOTh B'A3KICTh, KIEHKICTb, NMPYXKHICTh Ta iHmi
BNACTMBOCTI. TaKMM YMHOM, KOHCHCTEHL{s € SKICHUM TIOK23HUKOM, AKHHA
BH3HAYAETHCA IUIAXOM CIIIBCTABJICHHS 3 KOHCUCTEHLIEIO IHIIKX MaTepiatiB.

Tennodisuuni Ta Pizuko-xiMiuni BracTHUBOCTI MaTepiais
Tennogizuuni  BIACTHBOCTI  AOCHIMKYBaHUX pPEHOBMH B OCHOBHOMY
XapaKTepU3yIOTHCH Tennonponmmcno TEIUIOEMHICTIO Ta TEMIIEPATYPOMPOBIAHICTIO.
TemionpoBiAHICTE — NMpoLEC MOMMPEHHs TERIOTH B TUTI LUTAXOM O€3MocepeIHbpOro
KOHTAKTY MiJK YaCTHHKaMH 3 Pi3HOI0 TEMIIEPaTypOIO.

Koegiyiecum mennonposionocni
KoedilieHT Teru1onpoBiIHOCTi A BU3HAYAE KifIbKIiCTb TEILTOTH, AKa NPOXOIHTH
3a roaMHy dYepes 1 M> MOBEpXHi MpH 3MiHI TeMmnepatypu B 1°C na IM wmmixy
TEIUIOBOTO MOTOKY.
Jlns pisuux marepianiB A pisHHiA i JUIS KOMHOTO 32JCKHTH Bil CTPYKTYpH,
I'yCTHHH, BOJIOTOCTi, THCKY Ta TEMINEPATypH Tisa.
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[TnanwetHuit potomerp i-EMS-reader (Labsystems, ®@innsauais, puc. 11.4).
Lle 8-mu kaHanbHui npwinan 3 BOynoBaHum TepmoctatoM (14-40 °C), cucremoro
3HIMHUX ineTpiB i weiikepiB. lle emuWHa «BigKpUTa» cHcTeMa, CyMmicHa 3
KOMM'IOTEPOM, 0 MpaUiEe Yy TMO€AHAHHI 3 MPOrpaMHUM 3a0e3ME4YEHHSM, SK
MikpoOiosoriunuit abo iMyHodepMeHTHHI aHasi3aTop.

ApromaTtH3auiro  3abesnevyroTh  mporpama  «bakta» i cucrema
MiKpo06ioJIOriYHOr0 MOHITOPUHTY «MikpoO», B LIbOMY BHUMAAKy 34MTYBay MOBHUHEH
OyTH npuenHaHuii 10 Komm'totepa. Bei TecT-cuctemu BUMycKaroThes y popmati 96-
JIYHKOBHX TUTaHLIETIB.

[HIIMM HamiBaBTOMAaTHYHUM OakTepioNioriyHUMHM aHaji3atopoM € miniAPI
(abo #oro ananor ATB-Expression, bioMerieux, ®panuis, puc. 11.5). Lleit mpunan

CKJIQaeThesi 3 34UTyBaya 3

BOYZOBaHMM MOHITOpPOM i
JIEHCUTOMETpa Ul aBTOMAaTHYHOTO
BU3HAYECHHS MOMYTHIHHA
OakrepianbHOi  cycnensii.  [lpu

OaxkaHHi CHCTEMa KOMIUIEKTY€EThCS
aBTOMaTUYHOK  IINMETKOK  Uii
cTaHIapTU3auil Ta 3pY4HOCTI
BHECEHHs PO3YHHY MiKpOOpraHi3Mis
y JIyHKH TecT-cucTteMH. CTpunu mis
inenTudikauii po3podiaeHi Ha OCHOBI
API-TexHonorii. [Maneni Ui
ineHTH®iKawii AIMATECS Ha 3BUYAliHI
(inky6auis 1o 24 rox.) i wBuaki (4-5
roa.). BoHu  po3pobneni s
HACTYNHUX BHIIB MIKpOOpraHi3miB: eHTepoOakTepii, rpaM-HEraTUBHi TaJIMYKH,
cradinokoku, rpubH, aHaepoOH, CTPenTOKOKH. IneHTHGikauifiHi CTPUIH MOXYTh
3YUTYBATHUCS K aBTOMATUYHO, TaK i BpyuHy. CTpUIH [UIi BU3HAYEHHS Yy TIIMBOCTI 10
aHTHOIOTHKIB TaKOX iCHYIOTh Y 3BHYaiiHOMY (24 rop.) i mBHOKoMy (4 ron.) pexumi
iHKyOauii. BoHH po3poOieHi And HacTymHHX BHAIB 30yIOHHUKIB: CE4YOBi Trpam-
HEraTHBHi NMAJINYKH, TPaM-HeraTUBHi, 30y THUKH IKipHUX iHekuUii, HehepMeHTyoUi
cradinokok, aHaepobH, remodinis Ta OpaHXaHeMH, TpuUOM, CTPENTOKOKH Ta
MHEBMOKOKH, €HTEPOKOKH, Stap. aureus, eHTepobakTepil 3 po3MIUpeHUM HabopoM
aHTu6ioTHKiB (30 WT.), BU3HAUYEHHs OeTa-JlakTaMa3 po3LIUPEHOro CIIEKTPY.

Puc. 11.5. Hanieasmomamuunuii 6akmepionoziunuii
ananizamop miniAPI.

Mikpooionoziunuu ananizamop MULTISKAN ASCENT
KommuiekcHa cuctema ineHTHdikauii Oakrepii B KIiHiuHiM Mikpobionoril

Multiskan Ascent — aBromaTu3oBaHe poboue Micue Mikpobiosiora, XiMmioTeparnesTa i
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emizemionora. lle HamiBaBTOMaTHYHa cHCTeMa, MpU3HAa4YeHa i igeHTH(ikauii
MiKpOOpPraHi3MiB i BU3HAYE€HHS aHTUOIOTUKOYYTIIMBOCTI 3a JOMOMOrOK0 CTAaHAAPTHUX
96-TyHKOBUX IUIAHLIETHUX TECT-CHCTEM, a TaKOX [POBEAEHHS KiHETHYHHX
BUMipIOBaHb 3 M0OYA0BOK KPUBUX POCTY MiKpOOPTaHi3MiB.

Multiskan Ascent (puc. 11.6) BimkpuBae HOBi MOXIJIMBOCTI B o6nacti
($OTOMETPUYHUX JOCII/UKEHb IJI8 MPAKTHYHMUX i HAyKOBHX JIabOpaTopiil y BCbOMY
cBiTi. BHcokosKicka onTHYHa cucTeMa 3abe3rnedye 4yJOBY BiATBOPHOBAHICTS,
TOYHICTb i HaNiHHICTh pe3yJIbTaTiB.

3aBasku PO3LIMPEHOMY
BUMipIOBATIEHOMY Jiana3scHy, o
rapaHTy€ JiHIHHICTE BUMiprOBaHHs 10 4
OIMHHULb ONTHYHOT TyCTHHH,
CKOpOYY€ETbCA 4Yac, HeoOXimHui mms
OTpUMaHHA  pe3yabraty. Multiskan
Ascent 3a0e3neuye IWBHOKE i TOUYHE
BUMIipIOBaHHsA. BockoHaneHa onTH4Ha
cuctemMa (OTOMEeTpa, WLIO JO3BOJISE
NPOBOJMTH CKaHyBaHHS HE TiJIbKU 96 -,
a # 384-myHKOBOI  MIKpOIUIAHIUET,

Puc. 11.6. Mixpobionoziunuii ananizamop
MULTISKAN ASCENT AO3BOJIAE  3HAYHO  CKOPOTHTH  4acC

(GOTOMETPUYHHX  BHUMIpIOBaHb  MIpH
BEJIMKOMAacIITaOHUX AOCTimKeHHAX. [Ipy 1iboMy 4ac ckaHyBaHHS 96-TyHKOBOT i 384-
JIYHKOBOT MiKpOIUTAHIIETH CTAHOBUTH Jinie 9 i 20 cekyH, BiAMOBIAHO.

OCHOBHI XapaKTepUCTUKHU aHaJli3aTopa:

* BEPTHKIbHMH TIUIAHIIETHHH ¢oToMeTp 3 BOYOOBAaHMM TEPMOCTATOM,
CHCTEMOIO KOHTPOJIIO TEMIIEPATypPH, 3 BOYJOBaHUM OpOiTAJIbHUM LIEHKEPOM;

* cTaHaapTHH Habip cBiTinodineTpis (340, 405, 414, 450, 492, 540, 620, 690 M),

* NiHIAHKA iana3oH - Big 0 10 4 OAMHHMLB ONTHYHOT IyCTHHY; :

* YNpaBJiHHA POOOTOX MpHIady 3OiHCHIOETHCS '3a JIONOMOTOI0 30BHILIHBOrO
KOMIT'IOTEpa i MPOrpamMHOro 3ade3neyeHHs.

ABTOMaTH3aliio B Mikpobiosiorii, emizemiosiorii Ta XimioTepariii 3a6e3ne4yoTh
nporpamu: "MikpoO-ABToMaTr" i cucTeMa MiKpo6iosOriYHOro MOHiTopuHry
"Mikpo6-2".

[Tporpama "Mikpo6-ABToMar" no3Bosisie ineHTHpikyBatu Oinbiue 360 BuIiB
MikpoopraHi3miB. IneHTHdikauis OakrTepiii POBOAMTBCA 3 BHKOPHUCTAHHAM
komepuinHux TecT-cuicteM MIKRO-LA-TEST - BupoOHuurBa kommanii "PLIVA-
Lachema Diagnostika" Ta MMT, natoreHHuX rpu0iB - 3 BUKOPHCTAHHSM TeCT-
cucreM ¢ipmu "BIO-RAD".
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Cucrema Mikpo6ionoOriyHOro MOHITOpPUHTY "Mikpo0-2" BK/IIOYAE EKCIEepTHY
CHCTEMY, IO BHPOONAE OLIHKY HAaHUX, OTPUMAHMX Yy pe3yJbTaTi MPOBEAEHHS
nocnmimkedb 3 igeHTudikauii  MiKpoopraHiaMiB  Ta  BHM3Ha4eHHi  iX
aHTHOIOTUKOYYTJIMBOCTI in Vitro, i KOpeKUilo iX Ha MiacTaBi BiZoOMocTedl mpo
NPUPOMHi CTifKOCTI ab0 YyTIMBOCTI OKpEMHX MiKpoopraHiamiB abo ix rpym, mpo
TIOLIMPEHHs cepell HUX HaOyToi pEe3HCTEHTHOCTi, a TaKOX BiZIOMOCTeil mpo
KOpeNALilo JaHHX YYTJIMBOCTI, OTPUMAaHUX in Vitro, KIiHIYHOI e(EeKTHBHOCTI
aHTHOaKTepiaJIbHUX MpenapariB.

MIKRO-LA-TEST micTHTh BOOCKOHAJIEHI HAOOPH B CTPHIIOBUX IUIAHILETAX:

* Enrep Tect 24, Entep-Panin 24, Entep tect 16, EnTep-Ckpin, HEOEPM
Tect 24, Crpenro Tect 16, Crad Tect 16, Enkokyc Tect, Heliccepa Tect, Anaepo
Tect 23, YPE-ALII tecr;

* ineHTudikauiitai cMmyxku: KOJII tect, OKCI Tecr, ITipa Tect, BII Tect, OHIT
TecT, ['inmypar tecr;

* inenTudikauiiini qucku: V, X, V + X dakropu, bauutpauun 10 OJ1 i 1 O/,
onTOXiH, HOBOGiouHH, V + K.

Aemomamuuyni mikpobionoziuni ananizamopu VITEK
ABtomaTHuHHi Mikpobionoriunuii aHanizatop VITEK 2 Compact (puc. 11.7)
NpH3HauYeHuH s ineHTHdikauil MikpoopraHi3MiB i BU3Hau€HHs iX YyTJIMBOCTI 10
aHTHOioTHKIB. lle cyyacHHH, MOTYXHHH, KOMNAKTHHMI MNpWIajA, INO MPEKpacHo
3apeKOMeHyBaB cebe y CBiTi Ta B YKpaiHi.

IMpononyrotecs mMozeni Ha 15, 30
a0 60 nocnimkeHb OQHOYACHO.

3a JIOTIOMOT'Ok0
. MikpobionoriyHoro anainizatopa VITEK
| MOXHa 31iHCHIOBATH IIMPOKHH CIEKTp
JIOCITi[UKEHB

Butpathumu  Matepianamu  UiA
aHani3aTopa € ogHopasosi kaptku VITEK
2, TexHoJorisi skux Oepe MNOYaTOK Yy
iHHOBaLifiHUX mporpamax NASA, ne
BOHH BHKOPHCTOBYBAJIHCh Uit
ineHTudikauii iHpekuUiit acTpoHaBTIB.

IMpunan cknagaeTbess 3 2-X ONOKiB: MPUCTPii A 3alOBHEHHS Ta MPUCTPii
JUTSl 3aMaloBaHHs KapT.

AHanizatop KepyeTbCcs KOMII'FOTEPOM CreLianbHOW mnporpamoro. Ilicis
NPHrOTYBaHHA PO34YMHY 3 BUPOIIEHOI KYJIBTYpPH, MYTHICTh AKOro (TOOTO KiIBKICTBH
MiKpOOpraHi3MiB B OJMHHLI PiIHHH) OOOB'I3KOBO OLHIOETHECS Ha HederoMeTpi, 1o

Puc. 11.7. Asmomamuunuit mikpobionoziunuii
ananizamop VITEK
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BXOJMTh [I0 CKJIaQy MpHIady, KapTa 3alOBHIOETHCS ABTOMATHYHO 3a JIOMOMOIO
BaKyyMy, IO J03BOJIA€ YHHKHYTH KOHTaMiHalii Ta HEpiBHOMIPHOIO 3arnoBHEHHS
JIYHOK, MICJI YOro KapTa repMeTHYHO 3amaroeThes. He auBisumcy Ha Te, mo Bei
Ha3BaHi TMpoOLENypH BHKOHYIOTBCS aBTOMATHYHO, [EPeMIlEHHs KapTH s
3allOBHEHHS, 3aMalOBaHHA Ta iHKyOallil, BUMarae py4HHux Aiif, MOTIM aX IO MOMEHTY

OTPUMaHHS pe3yJbTaTy aHali3aTop Mpalioe B aBTOMATHYHOMY pexumi. [licns
BHKOPHCTAaHHA KapTH BUOAIAIOTHCS 3 MPHIIAy BPYYHY.

v cucTeMmi VITEK
-> - - : -4 - - : -
Focssemeva [ IR T ELR 3aCTOCOBYIOTh IUIaHIeTH 3 30-Ma
- .- .- - .5 . . . - 8 :
m LWL .- abo 64-ma  MiKpoJdyHKamH i3
?.‘-Qa.oﬂ...;‘ 3 B
s s 0202 GioximiyHMMH cyOcTpatamn  a6o
e L. . » .
- - - e o = aHtubiotnkamMu  (puc.11.8). B
- - L - - @
. KOXHY JIYHKY ABTOMAaTHYHO
BHOCHUTBbCS CycCreH3is Oaktepiii 3
Puc. 11.8. [Inanwema ons npogedenns idenmucpixayii ~ BIAOMOIO KOHLEHTpaLli€to
MIKPOOP2aHi3ZMiBma aHmubiomuKo-uymaugocmi MiKpOGHHX Ti. 1 lleHTPleiKaLliﬂ

MiKpoopraHi3MiB (remodinis, Heicepii, IpiKIKi Ta aHaepoOM) 3acHOBaHa Ha
TypOimoMmerpii  peakuiifiHoro cepenoBuma B JyHHi. CuHcTeMa  MOBHICTIO
KOMIT'IOTEPU30BaHa | TMpalloe aBTOMATHYHO. KapTka — e MOBHICTIO TOTOBMiA
NPOIYKT, AKMK MPOMILOB BCi €Tany KOHTPOIIO SKOCTi BUPOOHUKOM. Best mpomykuis
CTaHAApPTU30BaHa, HE3AJI&)KHO Bill BUITYyLIEHOT MapTii.

Kaptku n1s npoBezieHHs ineHTHdiKaLii Ta aHTHOIOTHKOUYTIIMBOCTI po3/ijieHi,
TOMY, 3aJIEKHO BiJl MoTped yabopaTopii, MoxxHa abo MPoBOAMTH ineHTHiKaLiO Ge3
4yTJIMBOCTi, a00 BM3HAYaTH YYTJIMBIiCTH JIMIIE OO AHTHOIOTHKIB, HE BHTpPAYaAlOUH
KOIITH Ha 3aiBi TecTu. IneHTH]ikauis MiKpoOpraHi3miB NpOBOAMTHECA MO GaraThox
6ioXiMiYHMX TecTaX. AHTHOIOTMKOTpamMa BH3HAYAETHCA HA MIACTaBi OLIHKH
MiHiManbHMX  iHriOyrounx koHueHtpauii (MIK) 1o psgy adTuGioTukis y
KOXHiH kapTui. Taki MoxumMBOCTI 103BONIAIOTH i3 100% rapaHTiero BU3HAUMTH BHI
MiKpoopraHimy.

Cucrema VITEK  BHKOPHCTOBYETBCH Ui  BHAOBOI  igeHTH(iKawuii
MiKpOOpraHi3MiB: TrpaM-HEraTHBHUX; TpaM-NMO3UTHUBHUX; Heiicepiii i remodinis;
aHaepoOiB; APLKIKENONIOHHUX; OaUMIAPHUX.

JIns OLiHKM YYTJIMBOCTi MiKpOOPraHi3MiB [0 aHTHOIOTHKIB BMKOPHCTOBYIOTE
6inpme 10 kapToK i3 pi3HUMH HAOOpaMu aHTUOIOTHKIB.

Amnanizatopu VITEK 2 Compact He MaloTh aHAJIOTIB 3a piBHEM aBTOMAaTH3aLii
ycix etamiB pobotu. OcHalleHi KOMIT'IOTEPOM 1 MPOCTHM Yy BHKOPHCTaHHi

nporpaMHuM 3abesnedeHHsM Ha 6a3i Windows. OtpumanHs pesynstaty Ha VITEK 2
Compact nependavae BCboro 3 eranu:

1) BHIiNEHHS YHCTOI KYJIBTYPH;
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2) TIpPUroTyBaHHsA CyCNeEH3Il,

3) BHeceHH1 1i 10 anapary.

[Ticns BHECEHHA KApTOK J0 CHUCTEMH aHali3aTop CaM BHKOHY€ 3aBAHTAKEHHS
npob, repmeTHsalilo, iHKyOauilo, 3udTYBaHHA, OOpOOKY HaHMX, BHAady Ta
iHTEepIpeTanio pe3yabTaTiB TOLIO.

PesynpTatH MOXyTh OyTH OTpUMaHi AK Y BUMJIALI KPUTHUHHUX 3HavyeHb (SIR),
Tak i po3paxyHkoBux 3HadeHs MIK. Yac inentudikauii Ta BU3HAYEHHA YYTJMBOCTI 32
Jonomoroto anafizatopa VITEK g Ginbmocri Mikpooprai3Mie He nepesruiye 4-6
rog. baza nanux mpunany mictute moHan 300 TakcoHiB. € Ttaki inewTudikauiitHi
kaptku: GNI + (ana BH3Ha4eHHs rpamMHEraTHMBRHHUX i HedepMmeHTyrouux Gakrepiit),
GPI (ans BM3Ha4eHHS rpaMno3WTHBHUX Gakrepiil), YBC (s Bu3zHayeHHs rpubiB),
BAC (nna BusHaueHHA Oauwi), ANI (mna Bu3HaveHHs aHaepo6Gis), NHI (mns
BU3HA4YeHHs remodinis, Heficepil), UID-3 (s CKpHHIHTY CEUOBHX MATOTEHIB).

Bubip kapT Ins BH3HaueHHS YYTJIMBOCTI : BigOyBaeTbcs 3a HeoOXimHuM
HabopoM aHTHOIOTHKIB | THIIOM MiKpoopraHi3mis. IcHye Ginbiie 12 apianTis KapT 3
aHTHOIOTHKAMH, a TaKOXK KapT JUiA IOCII/DKEHHs CHHEPri3My i MexaHi3MiB cTifikocTi
(Hanpukan, TeCT AJis BU3HAYEHHA JIAKTaMa3 PO3LIMPEHOTO CHEKTPY Yd BHABJIECHHA
HM3BKOTO CTYNECHA METHLWIIH-PE3UCTEHTHOCTI Ana  cradinokokie). Oauum i3
TOTY)XHMX IHCTPYMEHTIB poGOTH Ha NpWIadi € eKCepTHA OLIHKa OTPHMAaHHX
pesynbTaTiB  YyTIHBOCTI A0 aHTHOIOTHKIB, 32 paxyHOK BMSBJICHHA HabyTOi
PE3UCTEHTHOCTI MiKpOOpraHi3MiB, MPOTHO3y pO3BHUTKY JIiKApehKOl CTIHMKOCTI,
BH3HAaYeHHA noTpebu B aHTHOiOTMKaXx Ha MaiibytHe. CTaTHCTHYHA Tmporpama
JXO3BOJISI€ IPOBOAMTH MOHITOPHUHT iHGeKii.

BukopHucTaHHs AaHOro anapaty JO3BOJE 3HAYHO €KOHOMHTH 9ac, AKWM MpH
3BM4afHi cxeMi pOOOTH BHTpavacThcd Ha HPUIOTYBAHHA CEPEHOBMII, IX
pO3NHMBaHHA, BiAOpaKOByBaHHA HEAKICHHX CepeloBHIL, 3aciB MIKpOOpraHisMmis,
AepioaHYHy MEepeBipKy pe3YNIBTaTiB, 3YMTYBAHHA pe3yNbTATiB 3 KOXKHOI MpoOipku
abo yalky.

Amnanizarop VITEK 2 Compact aBroMaTH4HO KOXHi 15 XB. mepesipse KOXHY
JYHKY KapTKH B Pi3HHX MICIIAX 110 KiJlbka pa3iB. fIkiio Ha SKOMYCh 3 eTamiB KapTka
BH3HAE€THCA MO3WTHBHOIO, & MIKpOOpraHizM ineHTH(ikoBaHHM, TO KapTka
AaBTOMATHYHO BHIULIETECA 3 CHCTEMH. Y CHCTeMY 3aKiafeHuil iHOUBidyabHuMil
MiAXiA A0 KOXHOrO MiKpOOpraHisMy, TOGTO IWIBHIKICTE OTPUMAHHS PE3yNbTaTiB
3aJIEXHMTh TiNbKH Bil LIBUAKOCTI POCTY MiKpoopraHizsMy. TakuM 4YMHOM, 4Yac M0
OTPUMaHHs pe3yJbTaTy Wono ineHTH(ikauil abo Yy TIMBOCTI MiKPOOPraHi3MiR Moxe
3alimarw Big 3 mo 10 roa.

VY cucremy VITEK 2 Compact B6ynoBaHO YHIKaJIbHY €KCIEPTHY Mporpamy 3
eneMeHTaMH 1Ty4Horo iHtenekty Advanced Expert System (AES). Li# mporpama
BM3HAYa€  MEXaHi3MH  PEe3HCTEHTHOCTI  JOCITiZKyBaHHX  MiKpOOpraHi3Mis,
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NiATBEpKY€E pe3ysbTaTh ifeHTHdIKaLii Ta Yy TIMBOCTI, MOPIBHIOIOYH 1X 3 HAABHOKO B
Hilf OGLIMPHOIO 6a30k0 JaHKX. 3AIHCHIOE MONepe/KeHHs, BUBOAS UM iHpopMaLio Ha
ekpan a60 BOYIOBaHMii NpPUHTEp, TIPH BHUABJECHHI HETHUIOBUX npodinis
pe3UCTEHTHOCTI  (HampuWkiag, —3MillaHa  Ky/IbTypa, MOBTOPHO  BHsBJEHA
pe3ucTeHTHiCTh). Hazae 3BiT Mpo KOHKPETHUH MEXaHi3M PE3UCTEHTHOCT, BUABIICHUH
y WITaMi, IO TeCTyeThCs (HANPUKIA, B-laKTaMasH po3WMpeHoro criektpy). [puman
JI03BONIAE 3IIHCHIOBATH EIiZIEMIONIOTiYHMI KOHTPONb OTPMMAHMX pe3yNbTaTiB.
36epirae Bci OTpUMaHi pe3yJIbTaTH B CBOiH 6a3i JaHuX.
Cucmema asmomMamu306an0zo 6aKmepionoziunozo
oocnioxcenna WalkAway

[Mpunany  WalkAway-40, 96  fo3BONSE MPOBOAMTH  ileHTHiKauin
MIKpOOpraHi3MiB i BU3HAYEHHs X 4yT/IMBOCTI 10 aHTHOAKTepialbHUX Mpernaparis 3a
2-3 rox. i 4-24 rox. BigmoBimHo. TecToBaHMi criekTp BKiItoYae B cebe Ginbwe 300
MiKpOOpraHi3MiB, y TOMY YHCIi FPaM-TIO3UTHBHI, FPaM-HEraTHBHi, FPHOH, aHaepobOu,
Hejicepii Ta in. [aHeni MarOTh (IIyOPECLEHTHY MO3HAYKY. AHATI3ATOpP 103BOJIAE NMPH
HEOOXIAHOCTI MPOBOMUTH TiIbKH iAeHTH(IKALiO ab0 OLIHKY YyTIMBOCTI, a TaKOXK
OJIHOYACHO BH3HAYaTH '{yTJmsicn; Ta inenTudikauio Ha onHill maHeni. AHami3aTop
WalkAway BHOMpae 103y i LUTAXM BBEJEHHs aHTHOIOTHMKIB, 1a€ peKoMeHnawii
BIAMOBIZHO [0 MDKHApPOAHOI €KCEePTHOI CHCTEMOK OUIHKM TPHU3HAYCHHA
nikapchKuX 3aco6iB. [Tputa 103BONS€E 3AIHCHUTH €MTiIEMiONOrTHI JOCITi[KEHH.

AKTyanbHOK € aBTOMAaTM30BaHa CHMCTeMa JUIA 34YMTYBaHHA # aHaiisy
pe3ysibTaTiB aucko-audysiiHoro Meromy Ha mmanweri OSSIRIS. Ile ennuwuit
6aKTepioJIoriyHHi aHANTI3aTOP «BiKPUTOrO)» THUITY, B IKOMY MOK/IMBE BUKOPUCTAHHS
OyIb-KHUX PEareHTiB.

[puHLMN po6OTH MpHIAy:

- JOCIimKeHHs 2X-MipHOTO 300paxkeHHs uamku [letpi 3 jauckamu Ta
30HaMH MPUTHIYEHHS POCTY;

- 3icTaBJ€HHs JiaMeTpy 30H pOcTy 3i

3HaYEHHSIMHU NCCLS (MibkHapoHi
pekoMeHaauii o nucko-qudysiliHomMy
MeTOLY);

- BU3HAYEHHA npodimo

PE3UCTEHTHOCTI MiKpOOPraHi3MiB 3 BHIAYEIO
peKoMeHaliii 3 BAKOPHCTAHHs aHTUOIOTHKIB.

Cucmema agmomamu3ayii
Mikpooionoziunozo nociesy PREVI Isola
Puc. 11.9. Cucmema asmomamuzayii PREVI Isola MonepHi3ye maﬂ"ui]}’“{y
Mmixpobionoziunozo nocisy PREVI Isola MEIMuHy MPAKTHKY, NpOrpama Mae BHCOKi
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poboUi XapaKTEPUCTUKU CUCTEMH, B TOMY YHCII QYHKUIL, O MOIMYOTL CHCTEMY
oxoponu 310poB's. Cucrema PREVI Isola (puc. 11.9) po3po6nena aist MonepHizauii
aHATiTHYHOTO eTamy J1abopaTOpHOI NiarHOCTHKH, SIK 4acTHHA MPOEKTY 10 MOBHiii
aBTOMaTH3auil MikpobionoriuHoi aboparopii.

Cucrema PREVI Isola cTtBopeHa mans nosbaBieHHs MiKpoGiosioriB Bin
PYTHHHOI poGOTH 3 MOCiBY 3pa3KiB Ha 4aluku. JIJis BHECEHHs 3pa3Ka Ha arapu3oBaHe
CepeloBUIE  BUKOPUCTOBYETbCA  IHHOBALIWHMI,  IIHPOKHIL,  OJHOPA30BHIA
TUIaCTHKOBMH amulikaTop, mo 3abe3neyye XOpoLnii KOHTAKT 3 arapoM, MaKCHMAaJIbHO
eeKTUBHE BMKODHUCTAHHS IIOBEPXHi arapy i J[03BOJIAE JOMOITHCS MPEKPACcHOT
isonauii konowi i BinTBOproBasocti. Cucrema PREVI Isola nmo3Bomse
CTaHJapTU3yBaTH i MOBHICTIO aBTOMATU3yBaTH MpPOLEAYpPY MociBy. [IpoayKTHBHICTE
cucremu - 10 180 yalok Ha roAMHyY, IPU LILOMY PO3CiBaHHS 3pa3Ka 3MiHCHIOETbCS Ha
1 - 10 TvmiB cepeaoBHIL.

Mera ~crtBopeHHs cucreMd PREVI Isola - mnoBHa aBTomartusauis
MiKpobiosioriyHo1 1labopatopii 3 BUKOPHCTaHHAM iHHOBALiHHOro 06anHaHHs Ta IT-
pillleHb, IS MOJErIIeHHs Mpaui JIabopaTOpHUX CHiBPOOITHHKIB i1 3abe3nevyeHHs
MaKCHUMAaJIbHO IIBHIKOTO pe3yJIbTaTy.

Cucmemu MICROBACT
oA 6u0080i idenmugikayii
MiKpoopzanizmie

Microbact (puc. 11.10) — ue
cucremMa GioxiMiyHOI ineHTH(iKawil

KYJIbTYp . aepobHuX i
MikpoaepodinbHUX

rPaMHEraTHBHHX Oakrepiii:
OKCHIA30MO3UTUBHUX |  JESKHX
OKCH/Ia30HETaTHBHHX. Cucrema

JI03BOJISIE ineHTHdIKYBaTH GIHM3BKO
40 BupiB OakTepil, B mepiy uepry
€HTepONaTOreHHMX.

Yac  BHM3Ha4YeHHs  OOHi€l
KyneTypu: 1 - 2 nobu. JIo ckiaxy CHCTEMH BXOISTbH: IUIACTHKOBI TECT-CMYKKH 3
JTyHKaMH (260 TecT-MIacTHHKHM) 3 pi3HUMH GioXiMiukMMH Cy6cTpaTtaMmu, MiAcTaBKa-
TpHUMaY i KOJIhOpOBi ineHTHiKaLiiHi TabauLi.

Ipu inenTndikauii Gakrepili BpaxoByIOTh: 3MiHy KonbOpy pH-iHaukaTopis
NpH CMOXHMBaHHI CyOCTpaTiB (MOPIiBHIOOTh 3 iNeHTHOIKALIHHUMH TabIULAMK);
YTBOPEHHs iHmoidy; 3abapeneHHs 3a ['paMoM; HasBHICT> OKCHIa3d 1 HiTpar-
pemyKTasH.

Puc. 11.10. Cucmemu 0ns 6uoosoi ioenmugpixayii
mikpoopeanizmie MICROBACT
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MikpoopraHizMy MPHUCBOIOETBCS  CHEUialbHUH  9-3HaUHMI  KOH, AKHMiA
BBOJMTBLCS B MAKET CreLiaJIbHUX KOMIT'FOTEPHUX [TPOrpam.
Cucmema weuoKoi 6ud06oi idenmugixayii mikpoopzanizmie MICROLOG
MicroLog (puc. 11.11) — ue yHiKanbHi aHIITUYHI CHCTEMH IS LIBHAKOI
BUIIOBOI ineHTU(ikauii Oakrepiit (y T.4. aHAepOOHMX i MATOreHHMX), OPIKIKIB i
MiLestiaTbHUX rpHOiB.

Bouu MOEHYIOTh BHMCOKY
crieurivuHiCTh BU3HAYEHHS OiOXiMiYHHX
BJIACTUBOCTEM MiKpoOopraHi3mis
("Metabolic Fingerprint"), o

NPOBOAMTHECS B CTAHAAPTHHUX YMOBaX, 3i
MIBUIKICTIO 1 TOYHICTIO KOMIT'IOTEPHOT

0o0poOku i iHTeprperauii OTpPUMaHUX
pe3ysibTaTiB Ha OCHOBI MOTY)XHUX 06a3
"NAG ™"
Puc. 11.11. Cucmema wieuoxoi 6udoeoi AQHHX. CHC_TeMH MicroLog
idenimeixayii 03BOJIAIOTE ineHTHdikyBatH g0 2000
BUIIB MiKpOoOpraHi3Mis. Yac

inenndikauii cknagae sk npasuwno 4-24 rox. ana Gakrtepii i 24-96 ron. s
IpiKIKiB Ta rpu6ie. CHCTEMH 3HAXOAATh ILIMPOKE 3aCTOCYBaHHA B XapuoBii
NPOMHUCNIOBOCTI, B T.4. HA BHPOOHMUTBI MOJOYHHX MNPOIYKTiB i HamoiB, y
(apMaLieBTMUHINl TPOMUCIOBOCTI, BeTepHHApil Ta MEIMLMHI, NPH MPOBEIEHHI
€KOJIOTIYHUX JOCIiKEHb.

OCHOBHI KOMIIOHEHTH CHCTEM — CHeLialbHi TEeCT-IUIaHIUETH 3 IPO30poro
noyiMepy, B JyHKaX SKHX MICTATBCS CTepHIbHI BHCyIIeHi peareHTH. CTaHmapTHi
IMNAHIIETH MicTATL Habip 3 95 [Kepen ByrJewio i OKHCHO-BiIHOBHHMH iHAMKaTop
(coni TeTpasonir) Ta maker mporpam mis oO6poOkM Ta iHTepnpeTauii OTpUMAaHKX
pe3yJIbTarTiB.

Haii6inem nockonani momudikauii Omnilog, BKIIOYAIOTH —CeLianbHE
YCTAaTKyBaHHs, W10 J03BOJISE TOBHICTIO aBTOMAaTH3yBaTH Mpolec Bin iHkybauii 1o
0CTaTOYHOI ineHTUdiKaLii MikpoopraHi3miB.

CucTeMH I IIBMAKOI BMAOBOI imeHTHdikauii iHKyOylOTh B aHaepOOHHX
yMOBax, MpH OOOB'A3KOBiH BiICYTHOCTi BOJHIO - 3 BHKOPHCTaHHAM ra30reHEYrounX
nakeTiB Oxoid HOBOrO MOKOTiHHS.

Jina  inentudikauii BHKOPHUCTOBYIOTHCA  TUIBKM  MOJIONI  KYJIBTYpH
MiKpOOpraHi3MiB, BUPOLIEHI Ha CMeLiabHO PO3pOOIEHHX MOXHBHUX CEPENIOBHIIAX.
[pu inenTudikauii OGakrepiii 0OOB'S3KOBO BH3HAYAIOTh X BIAHOWEHHA [0
dap6ysanns 3a ['pamom i Mopdosorito. CycrneHsii MikpoopraHismis Uis IPOBEIEHH
TECTIiB FOTYIOTh HA OCHOBI CHIELia/IbHUX T'e/iey TBOPIOIOYMX PifiuH. JLisl IpUroTyBaHHs
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CyCMeH3iii IpiKIDKIB BMKOPHCTOBYETbCSA cTepwibHa Bona. LllinbHicTs cycnensiit
BHM3HAYaIOTh 3a JIOMOMOrOI0 TypOioMeTpa 3a crelialbHUMU CTaHAapPTaMH.

. Ilpu aHanisi cTpyKTypH NPHUPOOHUX MIKPOOHHX CHUIBHOT B JIYHKM TECT-
mianmera "ECO" BHOCATH 6e3nocepeiHbo anikBOTH JOCIIDKYBaHOI poGU BoaM abo
CyCI1eH3il, HalpUKJIaJ IPYHTIB Ta iH.

Cucmemu 0na wieuoKoi 6u006oi ioenmughikayii mikpoopzanizmie BAX
BAX (puc. 11.12) — ue aBTOMaTH30BaHa CHCTeMa [Uisl ILIBHIKOTO i TOYHOIO
BUSABJIEHHsS MATOT€HHHMX OakTepiii B CMPOBHHI i TOTOBiH MpomykKuii mianpuemMcTs
Xap40BOi MPOMHCIIOBOCTI, i B Mpo0ax 3 HABKOJHMILIHBOTO cepenoBUuia. [1puHumn aii:
[TJIP-anani3 (aHLtorosa nojliMmepasHa peakuis).
[lepesazu:

- TtabneroBaHa opma pearenty mis [1JIP-ananizy;

- cneuianeHi MpoOipkM Mixg 4Yac auanizy
3aKpUBAIOTHCS i BUKJTIOYAIOTh PH3HK
KOHTaMiHallii i TOMHJIOK orepaTopa;

~ €MHA METOJMKA aHaNli3y IUIf BCiX BHIiB
6akrepiii;

= MOXK/TUBICT OJIHOYACHOTO aHali3y
o 6araTb0X «MapKepax»;

- MOJXKJIMBICTh aHamizy a0 96 3paskis
3a OJJHE 3aBaHTAXKECHHS;

Puc.11.12 ucmea wWeUOKOT 8U0080I

UG Ko = 306epexeHHs, apXiByBaHHs, PO3OPYK,
idenimgbixayii mikpoopzanizmie BAX

PO3CHJIaHHS NaHUX.
Yac awanisy npubmuzHo 4 ron. Cucrema Bxmoudae: PCR-ananizarop;
NEePCOHATIbHUI KOMIT'IOTEp MOBHOI KOMIUIEKTALlii 3 MPHHTEPOM; OPHUTiHAILHUIA MaKeT
nporpaM; OJOKM CyXoro HarpiBy; OJNOKH OXOJIOIDKEHHS; aKCecyapd Ta BHUTpATHi
Marepiaiu s NpOBeIeHHs aHaJTi3iB.
Cucmema ioenmudpikayii mikpoopzanizmie SHERLOCK
2 Cucrema ineHTudikauii
mikpoopratizmoB MIDI Sherlock (puc. 11.13)
€ opHielo 3 HaibinbIW yHiBepcalbHHX i
TOYHHMX B HaHMi 4ac. Lla cucrema nosBossie
NPakKTHYHO  TOBHICTIO  aBTOMAaTH3yBaTH
npouec  imeHTH(ikauii  MikpoopraHismis,
00'€IHYIOUH TEXHOJIOTIIO aHali3y IKHUPHUX

G KHCJIOT, IO BXOAATh [0 CKJIagy KIITHH

Puc. 11.13. Cucmema 6udosoi MiKpOOpraHi3MiB, 3 KOMM'KOTEPH30BAHOK
Toenimdixayii mikpoopzanizmie SHERLOCK ra3oBoK  XpoMmatorpadi€lc 3  BHCOKOIO
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PO3aiIBHOO 3[aTHICTIO.

XpomarorpadiuHa cuctemMa aBTOMaTUYHO BU3HAYAE CKJIAJl KOMILIEKCY )KHPHUX
KHCIIOT, IO BXOAATH 10 CKiaay KJIITHH OakTepiit abo rpubiB, a motim ineHTHdikye
#1010, MOPIBHIOIOYM 3 KOMIUIEKCAMH XKHPHHX KHCJIOT BiIOMHX MiKpOOpraHi3Mmis, ki
36epiraroThes y Besukiii 6asi nanux cuctemu MIDI Sherlock. Lle no3sosnse wBuako,
3 MaKCUMAIbHOK TOYHICTIO |1 MiHIMaJIbHUMH BHUTpPAaTaMH 3pOOMTH BHM3HAUYEHHA
BHIOBOI TPHHANEKHOCTI JOCIIIDKYBAHOro MikpoopraHismy. BapricTs oamiel
inenTudikauii cknanae B cepenrboMy MeHme 2 nonapis. Lle poouts cucremy MIDI
Sherlock He TiJIbKM OIHIEIO 3 HAWTOUHIIINX, aJie i OAHIEI0 3 HAOIbII €KOHOMIYHHX
y CBITi.

Cknajl KMPHHMX KHCJIOT KIHTHH - JdyXe CTifika TreHeTH4YHa puca, sKa
30epiracTbCs B IMOKOJIHHAX MIKpPOOpPraHi3MiB 3 JyXe€ BHCOKHM CTyIeHeM
#iMOBipHOCTi. Pe3ynbTaTi aBTOMAaTH30BaHOrO XpoMaTorpaiqHoro aHanisy >KHpHHX
KMCJIOT He MOCTYMAKThCA y TOYHOCTI aHaii3y OCHOBHOTO T€HETHYHOTo MaTepiary
KHBHX KJIiTHH - Monekyn JIHK, skuii B 1aHMif Yac € €TaJOHOM JOCTOBIPHOCTI MpH
inenTudikauii Gionoriunoro marepiamy. ITpocti myTauii, abo 3MiHa reHETUYHOrO
Marepiany KJIiTHH B pe3yJbTaTi JisVIbHOCTI IUIa3Mill, HE 3MIHIOKOTb CKJIaj XKUPHHX
KHCJIOT KJIITHH MiKpOOpraHiaMiB. MaKCHMaJbHO 3HHU3MTH BIUIMB HaBKOJIMLIHBOIO
CepelIoBHINA N03BOJISIOTh CTAHAAPTH30BaHI YMOBH BHPOUIYBaHHS MiKpOOPraHi3MiB,

sKi ONHMCaHi B METOIMLI MPOBeeHHs iX ineHTH}ikaliil 3a noromororo cuctemu MIDI
Sherlock.

baza ganux MIDI Sherlock:

Aepobu.  Inentndikauis  rpaM-HeraTHBHMX  HedepMEHTyrouMX  Mikpo-
opraHi3MiB, MikoGakTepii, Gawwi, Ta iHIIMX BaXKKO ifeHTH}iKOBAHUX OpraHi3Mmis,
IIMPOKO MOLIMPEHHX Y HABKOJHMIIHBOMY CEPEIOBMILi, € PyTHHHUM MPOLECOM Ui
cucremu MIDI Sherlock. Basza maHux aepoGiB MiCTHTh BiZOMOCTi TMpO CKJaj
KOMIIIEKCiB )KHPHMX KUCIIOT y 6inbi Hixk 1100 BUAiB opraHismis.

Anaepobu. Tlotyxna VPI 6a3a naHux aHaepoOHHX MiKpPOOpraHi3MiB 103BOJISE
3BUYaiiHili MiKkpobionoriunii naGoparopii WBKAKO i TOYHO ineHTHdiKyBaTH BakKi
IUT BU3HAYeHHs aHaepobOu. Basa manux cucremu Sherlock mictuth BimomocTi mpo
6inbie 800 BUIIB LIMX OpPraHi3MiB.

Jpincoxci. Jlani npo ckiaj KOMIUIEKCIB KHPHHX KHCJIOT y Oinbm, Hix 200
BMIIB JpiXKMDKOBUX rpubiB i akTHHOMiLeTiB, Aki € B 0a3i cucTemMH, HArOTh
JOCTTiIHMKOBI Ge3npeleaeHTHI MOXJIMBOCTI 1Is ifeHTH(IKaLiT UMX 3a3BHYail BKKO
inenTHdikOBaHMX MiKPOOPraHi3MiB.

Cucrema Sherlock Moe HagaTM HEOLIHEHHY [OMOMOry crelianicTam
Halpi3HOMaHITHIlUMX HampsMKiB MikpobGionorii. Komnaniero MIDI  cninbHO 3
HaykoBo-nocninaum iHctutyToM [Hdekuiiinnx xBopo® 36poiimux Cun CLIA
(USAMRIID) ocranHiM uyacom Gyna cTBopeHa cneujanbHa 6asa manHux Sherlock
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Tennoemuicme
Tennoemnicmio pevyOBUHU HA3UBAETHCA BiHOILEHHA KUILKOCTI TEIIOTH, LIO
HAJa€ThCA PEUOBHHI B AKOMY-HeOYIb MPOLEci, A0 BIANOBIAHOT 3MiHH TeMNEPaTypH.
ITumomoro mennoemuicmio Ha3HUBAETbCA TEIUIOEMHICTb OIWHMLI - KUIBKOCTI
peuoBHHH. [InToMa TemnoeMHICTL MaTepialiB 3aleXuTh B OCHOBHOMY Bija
KiTBKICHOTO CKJIaJy B HUX CYXHX PEYOBHH, & [MTOMA TCIUIOEMHICTh PO3YMHIB, 11O
CKJIaJIAI0THCA 3 JIETKMX KOMIIOHEHTIB, - Bill IXHbOT KOHUEHTPALLIT i TEeMIIEpaTypH.
IMuToMy TennoeMHiCT 6araTboX BHKOPMCTOBYBaHMX Y (apMaLeBTHUHIN
TeXHONOril MarepianiB MoXKHa 3Halitk B mOBiAKOBiH Jiiteparypi. [Iluromi
TEIIOEMHOCTI, He OMHCaHi B JIITEPATYpi, ajle HEOOXIAHI 1A MPOBEACHHS TEXHIYHHX
PO3paxyHKiB, 3 JOCTATHHOK TOYHICTIO MOXYTH OYTH BH3HAYEHi MO OIHIH 3 HHXKYe
npuBeAeHHX GOpMyJT.
1. ITumoma mennoemuicms HeOOHOPIOHUX cucmem 3BUYAHHO BH3HAYAETHCA 33
TIPaBHIOM aJAWTHBHOCTI (MPAMOT MponopuiiHoCTi):
C= CpxXg + CexXy + Cox X, + ..
ne C,, C., C; — MacoBi MUTOMi TEMUIOEMHOCTI KOMIIOHEHTIB 4, 6, C;

o

Xo Xoo X — MacoBi YacTKH KiJIBKOCTI PEYOBHMH, OO SKMX BiIHECeHI
TerwoemHocti C,, C,, C..

3puuaiiHO HaHOLIBL HaAifHi Oe3nocepeHi BUMIPU TEIUIOEMHOCTI TAKHX CHCTEM.,
2. [Tumoma mennoemuicme 3aMOpoNCeHUX mamepianis:

C=2177 - 8,4B JLx/krxrpan
ae B — BMICT cyxux pe4oBHH B Matepiani, % mac.
3. [Tumoma mennoemricms npocmozo YyKkpoeozo i HKAPCbKOZ0O CUPONIE:

C=41,87-B(29,73- 0,075t + 0,046/16) ( Jx/krxrpan)
le t— Temiepatypa npoaykry, °C; 16 — nobposkicHicTs npoaykTy, %.
4. Ilumoma mennoemuicme cnupmogux 6paxicox:
C=42,66-39,8 B I/krxrpan,

Je B' - cnpaBxHil BMICT CyXUX pedoBHH B Opaxii, % Mac.
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Bioterrorism Library, mo mno3Bosisie wWBHUAKO i TOYHO imeHTHGIKYBATH KinbKa
HaWBaXJIMBILIMX OiOJIOTIYHUX BHIIB OCOOJNIMBO MATOTEHHHX MiKPOOPraHi3mis, siKi
MOXYTb OyTHM BMKOPHCTaHi sk 3aci0 3IiliCHEHHS akTiB GiOTepopH3My Ta BeIEHHS
GiosnoriuHoi  BiWiHu: Bacillus anthracis; Bacillus cereus, Bacillus thuringiensis;
Brucella  melitensis; Burkholderia  cepacia, Burkholderia  gladioli; Burkholderia
mallei; Burkholderia pseudomallei; Francisella philomiragia; Francisella tularensis,
Yersinia pestis, Yersinia pseudotuberculosis.

basa namnux Sherlock, mo wictute Bimomocti mpo nonan 800 Bunis
OpraHi3MiB, MOKe HaZaTH 3Ha4YHy JONIOMOTY B ieHTH(]iKawil aHaepoOHUX OpraHi3miB
VPL.

Y 6a3i pannux Sherlock MicTATbCs AaHi MpO COTHI BHIOIB Opradismis, IO
PO3BHBAIOTHCS Yy XapYOBUX NMPOAYKTAX i MATOr€HHUX [UIA JIIOAMHH, pOAiB Listeria,
Bacillus, Campylobacter, Clostridium, Salmonella, Lactobacillus. 1le Gineiue, Hix
MO3K€E 3anponoHyBaTH Oy1b-AKHi iHIIUI OaKTepioSOriYHMI aHai3aTop.

Cucrema Sherlock 3a6e3neuye cTaGibHICTh CKJIAAY KUPHUX KHCIIOT y Pi3HHMX
opraHi3miB nmae cucrema Sherlock, mo cTBOprO€ yHiKaJbHI MOXJIMBOCTI B
inenTHdikauii WKIAIMBUX U1 JOOUHU GakTepiil, siki MOXKHA BHPOCTHTH TiIBKHM Ha
cepenoBuili R2A abo mnonibHMX cepemoBHMIIAX, WO BUKOPUCTOBYIOTHCH IS
BUPOLIYBaHHA MAaTOTE€HHUX OpraHi3MiB-3a0pyOHUKIB MUTHOI BOAM. 3/aTHICTH
inentudikyBatu Bumu Escherichia, Legionella i Klebsiella i inuii pobuth cuctemy
Sherlock moTy>kHUM iHCTpyMeHTOM Y Wiii o6nacti Hayku npo TBapuH. ¥V 6a3si naHux
cucremu Sherlock Mictatecs Bigomocti mpo Bumu Campylobacter, Rasteurella,
Haemophilus, Brucella, Streptococcus, Bordetella Ta 6aratbOX iHIIMX BHIIiB
MiKpOOpraHi3MiB, TATOr€HHUX IS TBAPHH.

Hani npo Bunu Vibrio, Pseudomonas, Alteromonas, Aeromonas, i 6Garato
iHINMX MOPCHKMX OPraHi3MiB BKJIFOUeHi B 6a3y nanHux Sherlock. [lani npo HoBi Buau
MOXYTb OyTH JIerko BHeceHi A0 0a3d JaHMX 32 JONOMOrOK CLELiadbHOro
MpOrpaMHOro 3abe3neyeHHs.

VY 6a3zy pannux Sherlock BKIIOYEHi BiIOMOCTI Mpo M'SATh OCHOBHUX TpyIl
¢iTonaroreHHHX opraHi3miB. KpiM 1poro B Hiii € BiTOMOCTi npo HaWbLIbII MATOreHH]
IUIS POCITMH BUOU Xanthomonas i Pseudomonas.

Cucrema MIDI Sherlock BHKOpHCTOBYEThCS [UIi BHBYEHHS CTaHy
HABKOJIMIIHBOTO ~CEPEIOBHINA, TOIMPEHHA B HABKONMINHBOMY —CEpeIOBMILI
NaTOreHHUX MiKpOOpraHi3MiB, aHaiidy cKiagy IPYyHTY, MikpobGionorii GpomniHHs,
BMBUECHHS 30yJHHUKIB NMEPHIOHTO3Yy, eMiIeMioJoril, BUBUEHHsS >XHUPHUX KHCIIOT Y
MPOAYKTAX XapuyBaHHS, TOLIO.
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Ckanyroui 30H006i MIKpocKonu i ananiz MikpocKoniunux npenapamie.
IIpozpamue 3a6e3neveHHA ONA YNPAGNIHHA CKAHYIOYUMU 30HO0GUMU
MiKpocKonamu

CKaHylo4i 30HIO0Bi MIKPOCKOMM MNpHU3HAYeHi Ui OTPUMaHHS 300paKeHHs
MOBEPXHi MiAIOCTiAHOro 06'ekTa HUIIXOM i1 30HMyBaHHSA. Lli IHCTpyMEHTH CTalu
OJHHMH 3 OCHOBHMX Y po0OTi HaHOTexHoOJoriB. BioTexHonoram Taki MiKpOCKONH
JIOTIOMAraTh AOCIIAWTH BipyCHI YaCTHHKH, IO CHPHAE PETEJBHOMY BHBYEHHIO
3aXBOPIOBaHb i pO3pOOJIEHHIO HOBUX JTiIKapChKHX MpPenaparis.

' ’ FemtoScan (puc. 11.14) nososse
BMBYATH He TiIbKM OymoBy Oakrepiit i
BipyCiB, a i po3risAaTH HaHO300paXKeHHS,
HaHeCeHi Ha aTOMHY PeLIiTKY.

V mikpockoni FemtoScan Bnepue y
CBiTI peasizoBaHa TEXHOJIOTIA
JMCTaHLIAHOrO  KepyBaHHA |1  aHai3y
naHux. JIocTym A0 MpPHCTPOI0 MOXYTh
orpumatH Ge3niy KOpPUCTyBadiB, MPOCTO
i IKJIFOYMBLIMCH O CHCTEMH TO JIOKAJIbHIH

Mepexi abo uepe3 IHTepHeT. 3a 10MOMOror

nporpamu FemtoScan Internet MOXHa MiOKTIOYUTUCA 1O Oynb-1KOro Mikpockomna B
nro6ii yacTuHi cBiTy. Lle mysxe 3py4HO, amke MOTpiGHO BCHOro OJIMH anapar.

CkaHyro4uil 30HI0BHiI Mikpockon FemtoScan Mo)xHa BHKOPHCTOBYBATH Y
CTBOpEHHI iHAMBIIyaJTbHUX JIKIiB I/ KOHKPETHHX MALi€HTIB, NETANbHO BUBYAKOYH
OynoBy Marepii.

SmartSPM (puc. 11.15) Hagae MOXJIMBICTH BHOOpPY ONTHMAJIBLHOTO MiCLA
HaBEJIEHHs PEECTPYIOYOro Jia3epa, a TAKOXK MOXIIHMBICTh TECTyBaHHsA MOBEPXHi, 1O
BiIOMBa€E KaHTUIICBED MEpel MOYaTKOM BUMipIOBaHb.

B

Puc. 11.14. Cxanyrouuii 30H008uii
mikpockon FemtoScan

A

Burasia cnepeny OnTuka Burasa 3sepxy uMiploloqa roJIoBKa

Puc. 11.15. Ckanyrouuit 30n006uti mikpockon SmartSPM

Motopu3allis MO3ULIOHYBaHHA 3pa3ka B FOPU3OHTANIbHIH IUIOIMHI J03BOJIAE
KODHMCTYBaueBi JIerKO 3HAaXOAWTH o00nacTh, B AKiH HEOOXiOHO MPOBONUTH
CKaHyBaHHA. B aBTOMaTHYHOMY peXHMi KOPHCTyBayeBi HEOOXiIHO JIMIIE BKa3aTH
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OCHOBHI napameTpd 30HAAa | MNOjie CKaHyBaHHA s Toro, wobd SmartSPM
aBTOMAaTHYHO MOBHICTIO HANaIUTYBAaB CHCTEMY, IMiABIB 30HI N0 MOBEPXHi 3paska i
no4as ckaHyBaHHs. 3aBadku BOymoBaHO! B nporpamHe 3abe3neyeHHS MOBH
NporpaMyBaHHsA, KOPUCTYBa4 Ma€ MONJIMBICTh afanTyBaTW MNpuiaa mig cBoi
creuvdiyni 3aBIaHHA, a TAKOX OPraHi3yBaTH Cepii0 aBTOMATM30BAHHX BUMIPHOBaHb
¥y Pi3HMX TOYKaX MOBepXHi 3pa3ka. BOynoBaHa MakpomoBa s nporpamysaHHs DSP
NO3BOJISE CTBOPIOBATH BNIACHi aFOPHTMH CKAHYBAHHS, 3HATTA CWIOBHX KPUBHX, a
TaKoK NpoLeAypH HaHoiTorpadii.

llepesazu SmartSPM:

* uinkoM aBTomaTh3oBaHuit C3M [03BONII€ BMKOHYBATM aBTOMAaTHYHE
HalTalITYBaHHA NPUIaLy Mepes MOYaTKOM BUMIiPIOBaHb,

* BUCOKOWIBHAKICHHIT 100 MKM CkaHep, eMHICHi JaTuuku, mo 3ab6e3neuyioTsh
BHCOKY JIIHiHHICTb i TOUHE MO3ULIIOHYBAHHS;

* cuctema 3 I4 nazepom 3 nosxuHO XBUii 1300 HM HO3BONIAE BMMiprOBATH

WIMPOKMIi Aiana3oH 3paskiB 3 BUCOKOIO PO3AINBHON 3NATHICTIO, BKIIOYAIOMH 3Pa3KH
YYTJIMBi JO BUIHMOTO CBIT/a;

* NpAMHH i OIYHHI ONTHYHMI ZOCTYIT,

» pexum True Non-contact Ta cnenianbHa mnpouexypa Uil Ge3MEYHOrO
MiJBEACHHS 30HIa 110 3pa3Ka;

* uudporuii MoayneHMH KoHTponep 3 wBHakum DSP, USB intepdeiicom i
MOUIUBICTIO PO3IIMPEHHS (YHKUIOHATLHOCTI;

* ONITHYHHHA JOCTYN A0 3pa3sKa.

Memoouxu BuMipiB SmartSPM:

- KOHTaKTHA, HaMiBKOHTAKTHA i OE3KOHTAKTHA aTOMHO-CHJIOBA MiKPOCKOIis
(ACM);

- ACM natepalbHUX CHIT;

- ACM crpymiB po3TikaHHs (TpH IPOrpaMHO MEPEMUKAIOTECA iana3soHy Bij
10 nA no 100 MxA);

- ACM 3onny Kenbsina (3 po3ainsHolo 30aTHiCTIO He ripiue 3 MB);

- MArHiTHO-CHJIOBA MIKpPOCKOMIA (3 JaTepajbHHM PO3IINBHOKO 3aTHICTIO He
meHe 70 Hm);

- €NeKTPO-CHII0BA MiKPOCKONIA (3 PO3AIIEHOIO 3AaTHICTIO He MeHiue 5 MB);

- CKaHyK4a eMKOCTHas MiKpOCKOIIis;

- BHMIipIOBaHHS CHJIOBHX KPHBHX;

- BHMIipIOBaHHS BOJIBT-aMIIEPHHX XapaKTEPHCTHK;

- HaHonitorpadii;

- HaAHOMAaHIIynALii.

DyHKHiOHANBLHICT NporpaMHoro 3abesmeueHHs ans poboth 3 ACM:
aBTOMATUYHE HAIAIITYBAHHA PECCTPYIOUOi CHCTEMH, aBTOMATHYHE KOH(pIrypyBaHHs
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i cTaHzapTH3allis BUMIPIOBAILHHX METOIMK, aBTOMATHYHHMI MOWIYK PE3OHAHCHOT
YacTOTH KaHTWJIEBEP, MOXJIMBICTh POOOTH 3 CHJIOBMMHM KPMBHMH, CTBOPEHHA
KOpHMCTYBaLbKMX (YHKUiH, CKpuNTiB i enemeHTiB iHTepdeiicy, nporpamysaHs
3aco0iB MakpomoBd DSP KoOHTponmepa B pexHMi pealbHOro 4acy, MOXJIUBICTb
06pobkH 300padkeHb B KOOPAMHATHiM 0oGnacti, BKIIOYAKOYH MOOYNOBH nepepisis,
MOMJTMBICT OOPOGKH 3006pakeHb 4acTOTHOI oGnmacTi, BKmMouyalouu Qinbrpauio i
aHali3 CreKTPiB, KOHBOJIOLiS i IEKOHBOMIOUiA 300paXkeHb, MiATPUMKA PEKHMIB
HaHosniTorpadii i HaHOMaHiMyJIALiN.

TporpamHe 3a6e3nedenns ([13) mia ACM yHKUiIOHYe MiA ynpaeiiHHAM
onepauiitoi cucremu Windows XP i Mae BOy10BaHy JOBiZIKOBY CHCTEMY.

OmegaScope (puc. 11.16) — ne C3M 3 KOH(OKAILHUM PaMaHiBCHKHM i
(IIOOPECLIEHTHUM CTIEKTPOMETPOM.

Puc. 11.16. Ckanviouuii 30H008Ull MIKDOCKON

OmegaScope — 1€ CrHeLialbHO po3po0yieHa CHUCTeMa, sKa MOEAHYE B cobi
CyuacHi CKaHyroui 30HAOBHMI i pamaHiBChki Mikpockonu. Binkputa KOHCTPYKIList
C3M ToJIOBKH 03BOJISE BUKOPUCTOBYBATH 00'ekTHBH 100% 3 YKCIIOBOIO anepTypoio
0.7, BCTaHOBJeHi Ham 3pa3koMm i ob'ektuBH 20x 3 umcnoBow amneprypoto 0.42,
BCTAHOBJEHi 300Ky Bill 3pa3ka. Takok, MOXJIMBO BHKODHUCTOBYBAaTH Oyab-siKi
06'eKTHBH, PO3TALIOBAHI 3HM3Y 3pa3Ka, BKIOYaKO4H iMepciittuii. HasBHicTh nocTymy
710 3pa3ska 3BepXy Ta 360Ky - 403BOJISE BIUTHBATH HA 3Pa30K JIa3epoM i3 3aJlaHoio
nonspu3auiclo i 36MpaTH poscisHe CBITIO 3 TOBEPXHi 3pa3ska, WIO HAI3BUYAHHO
paxuueo s mposenenns TKP/TERS ekcrnepumenTis. Peectpytoua cucrema 3 I4
na3zepoM 3 JOBXKHMHOK XBHI 1300 HM [03BOJISE BMMIpIOBAaTH 3pa3KH YyTIMBI A0
BHIIMMOTO CBIiT/a. 3 TAKUM JIa3epOM KOPHCTYBay MOXKe MPOBOAMTH ofiHoYacHo ACM
CKaHyBaHHs Ta BMMipioBaHHA hyopecueHlii ab0 paMaHiBCbKOro BUIPOMiHIOBaHHS
0e3 nepexpecH!X MepemKol.
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[lepesacu:

* C3M, inTerpoBanuii 3 kOH(OKaNbHHIT MIKPOCTIEKTPOMETPOM;

* npamui 1 OiyHMHA ONTHYHMI [OCTYHm 1O 3pa3ka s MPOBENEHHS
koHpokaneHux i '[KP (TERS) ekcriepuMeHTiB BUCOKOI PO3AiIbHOT 31aTHOCTI;

* aBTOMAaTH30BaHa 3MiHa 30y AJIMBOrO Jiasepa.

CranpapTHHI KOMIUIEKT 00/IaqHAHHA BKJTIOYAE B cebe BUMIPIOBAJIBHY TOJIOBKY
3 aBTOMaTH30BaHWM HAJAlITYBAHHAM PEECTPYIOYOi CHCTEMH, CKaHEP Ha THYUYKHX
HampaB/sAlOYMX 1  MOHOJITHMX  I’€30MaKeTax, CHUCTEMY  MOTOPH30BaHOIO
TMO3HLIOHYBaHHS 3pa3Ka, CHCTEMY aBTOMAaTH30BaHOrO Oe31E€YHOro MifBeJEHHs 30Haa
10 3pa3Ka, ONTUYHMIA CTiN i cucTeMy BiOpOi30JIALIT, MOIYJIbHHUIA, PO3IIMPIOBAHMIA,
cnotopuid, uudposuii USB KOHTponep, CyyaCHMHl NEpCOHATbHHI KOMM'IOTED 3
BCTaHOBJIEHMM . TPOrpaMHUM  3a0€3MeYeHHSAM; CHCTEMY BBEIEHHS-BMBEIEHHS
BHMIPOMIHIOBaHHS, MOB'A3aHYy 3 ONTHYHOK CHCTEMOK CIOCTEPEKEHHS 3a 30HOM i
3pa3KkoM; CEKTPAIbHUI MOLYJIb;

QOyHKLIOHATBHICTD MpOrpaMHoOro
3abe3neveHHss it pobotu 3 C3M anasoriune
SmartSPM.

Nanoeducator (puc. 11.17) — e HaByanbHO-
HayKOBHH KOMIUIEKC Ha 0a3i CkaHyl40i 30HI0BOT
MiKpOCKOMil I OCBITHBOrO MpoLECcy B 00JacTi
HaHOTEXHOJIOT].

HapyaneHuii npouec 3 BHKOPHCTAHHSAM
Nanoeducator cnpsMOBaHHMii Ha OCBOEHHSA OCHOB

Puc. 11.17. Nanoeducator - pobotu Ha C3M, HabyTTd HABHYOK HOCIIIKEHB
HABYANbHO-HAYKOBUL KOMNNIEKC

==
e sllex coimeaiei i HaHOOO'€KTIB Ta HAHOCTPYKTYp, NpOBEIEHHS
MiKpockona 30HA0BOI HaHomiTorpadii i HaHOMaHIMmyJIALA.

Nanoeducator 3a6e3neuye KOMIUIEKCHHH MiaXig oo
OCBITHBOTO MpOLIeCy 3a0e3nevy€eThCsl HAABHICTIO HACTYITHUX CKIaIOBUX:
* 6a30BHii CKaHyIO4Hi1 30HI0BHI MiKPOCKOIT;
* HaByaIbHHUI MOCiOHMK 3 ocHOB C3M cnekTpockorii Ta HaHosiTorpadir;
* JeTaJlbHy IHCTYKLIIO 711 KOPHCTYBaya,
* HasBHiCTBb BipTyanbHOi Demo-Bepcii mporpamu, IO Ja€ MOMJIMBICTH UIS
KOPHCTyBaya MOCJIiIOBHO Yepe3 BCi eTany OTpHUMaHHs sKicHoro C3M 306pakeHHs;

* anpoGoBaHuii TabOPaTOPHHUI MPAKTHKYM 3 HAGOPOM HaBYAILHHX 3pasKiB i
JOCTTi KEHb.

BuMmiproBajibHa cHCTeMa Ma€ CrewiaibHy KOHCTPYKLIIO, B SIKiH BpaxoBaHO
HeOoOXiZHICTh 3aXHMCTy Bill BUMAJKOBUX IOJIOMOK, BOY0OBaHa uudpoBa Bineokamepa
n03BoJis€ BUOpaTH HeOOXiNHYy AUIAHKY Ha IMOBEPXHI 3pa3ka i KOHTPOJIOBAaTH CTaH
30HAA i mpouec HOro miiBeNeHHs OO moBepxHi. CrielianbHUil 30HIOBMIl NaTUWK
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Moske OYTH BiTHOBJIEHHI LUTAXOM TPABJIEHHS, IO 3MEHILY€ eKCIUTyaTauiiiHi BUTpaTH
i 103BOMIAE KyMyBaTH I0AATKOBI MPAKTUYH| HABMYKU KOPHCTYBA4€Bi CHCTEMH.

Hoge nporpamue 3a0e3neveHHs HaBYaJbHO-HAYKOBOTO KOMILIEKCY CyMicHE 3
onepauiitnumu cucremamu MAC i Windows XP.

Oco6nmBocti Nanoeducator: mpocTHii iHTepdeiic, MOKPOKOBE HalaLITyBAHHS
C3M MeTOmMK, HAaOYHICTh, aHiMalliiiHe HaBYaHHA, MPOCTA 3aMiHa AOCIiIXKyBaHOTO
3pa3ka, MOX/IMBICTb BIJHOBJEHHS 30HIA i HeIOPOri BMTPATHI Marepianu
Nanoeducator, crienianbHO po3po0JieHa Wi HaBYaHHA OCHOBHUM MeTtoaukam C3M.
Mpunan noszsonse npoBoutd ACM Tta BTM BuMmipu 6e3 3aMmiHM 30HAA.
BuMipioBasibHa TOJIOBKA BKJIIOYAaE CKAHEp 3 MPEIMETHUM CTOJIMKOM, Ha SKHHA
BCTAHOBJIIOETHCA 3Pa30K i 30HIOBUI NaTYMK. KOHCTpYKIis BUMipIOBaJIbHOI IOJIOBKH
po3po6JieHa TaKMM YHHOM, 00 BUKITIOUHTH BHIAJKOBE YLIKODKEHHS CKaHepa NpH
rmonepeyHoMy 3MilleHHi. Ha BHMipioBaJbHy TOJIOBKY BCTaHOBNIEHa wLM(poBa
BiZeokamepa, oOnaqHaHa aBTOHOMHHMM JDKEPEJIOM OCBIiTJIEHHA. MOXIHBICTH
nepeMillleHHs BileokamepH [03BOJIA€ BUOPATH MEBHY MiSHKY Ha MOBEPXHI 3pasKa.
[TonoXkeHHs JDKepena CBiTJa TaKOX MOXKHA — 3MiHIOBaTH, WO  [J03BOJISE
MiKpec/oBaTH 0CcOOMMBOCTI penbedy MOBEPXHi 3pa3ka 3a PaxyHOK 3MiHM KyTa
IMiACBiTyBaHH.

Certus Standard (puc. 11.18) — HaHIOCTYNHIIIMA CKaHYHOYUH 30HIOBHH
mikpockon aocmigHuupkoro kuacy. Certus Standard - 6asosa koHdirypauis
CKaHyIOUYOTo 30HI0BOro Mikpockomna Certus, NpU3HaueHa Ul BUPILIEHHs LIMPOKOro
KJ1acy JOCTiAHMLBKUX Ta AHAJITHYHO 3aBIaHb.

Jlo kommekty Certus  Standard
BXOIATH:  cKaHyloda  ronoBka  Certus,
BiZIEOMIKPOCKOI,  iHTErpOBaHWH  PyXOMHI
CTONMK Juis 3paskiB, koHtposep EG-3000,
nporpamte 3abe3neueHHs Nspec. CkaHyBaHHS
mo ocax X, Y, Z 1o3BOJIIE OTpPUMYBaTH
300paKeHHs MOBEPXHi i MPOBOJUTH HACTYITHE
pemaryBaHHs 300paKeHHA 3 MiHIMaJbHUMH
CMIOTBOPEHHAMM 1 BTpaTaMH iHdopmauii.
ABTOMaTHYHE TMiJABEAEHHS 30HAa [0 3pa3Ka
BUpilIy€e MpoOieMy TPYAOMICTKOrO Py4YHOro
migBemeHHs ~ 30HOAa A0 3paska,  LIO
3MICHIOETBC ~ TPbOMa  MOTOPU30BAaHUMH
Puc. 11.18. Cxanyiouuii 30n008uil HDKKaMu. BinkpuTtuii au3aliH  CkaHyl4Ol

mixpockon Certus Standard TFOJIOBKH JI03BOJISIE MPOBOMIUTH CIIOCTEPEKEHHS
3a MOBEPXHEIO JIOCIiKYBAHOTO 3paska Mia KyToM 0-90°, BCTaHOBIIOBATH JOJATKOBI
npucTpoi # ycTarKyBaHHA. MomynbHa KOHQirypauis HO3BOJISE BCTaHOBJIIOBATH
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CKaHyrouui 30H#0BMiI Mikpockon Certus Standard Ha TpaguuiiiHi  ONTHYHI
MiKkpockonu (mpsMi abo iHBepTOBaHi), MOEJHYBAaTH 3 ONTHYHMMH TNPHIAAaMH i
MOJEpHi3yBaTH Lel npunan. [TinBeneHHs roMOBKH 10 3pa3Ka 3MiMCHIOETBCS OIHIE
MOTOPH30BaHOK HiXKOt0. [IpoTe, He NOMBIAYMCH HAa MiHIMaTi3M KOMIUIEKTALil,
Certus Light € noBHouinHuM C3M pociigHOro piBHA. A 3aBIOSKM HW3BKIM LiHi i
npocTii  HaniiHii koHcTpykuil, Certus Light Mo)ke BHKOPHCTOBYBaTHCA JUis
HAaBYaHHA CTY[AEHTIB, TMOYATKiBUiB, (axiBUiB i JOCTYMHHIA 108 Oyab-aKOi
JocnizHuubkoi abopartopii HAI, BH3 a6o komepuiiiHoi opranizauii. Kpim Toro,
Certus Light mnpexncraBnse iHTepec s ¢axiBLiB, HAayKOBi IHTEpeCH SKHX
nepenbavyaloTh iHTErpauilo CKaHyl4oro 30HIOBOrO MIKPOCKOMA 3 YK€ HasBHHMH Y
HUX 06JanHaHHAM abo NMPOBOAATE AociimkeHHs Ha C3M emizonnyHo.

Centaur (puc. 11.19) — ue ckaHywuHii 30HI0BO-ONTHUYHHIA
MiKpOCTIEKTPOMETP, IO CKIANAETHCS 3i CIEKTPOMETPA i ONTHYHOIO MiKPOCKOMA.

Crnexrpoverp i 1erexropyu
sunposinosannn (IB3C-warpuui) Kotrrparep Mikpockon CRANYIONA 10,10BKA

Onruro-vexanivnmni Moty.ib Nepuckoniuma cuerema Cranyioua 0cHoBAa i 101aTROBHIl Z-CRaHep
CHpSAeHa 3 MIKPOCKOHoM A48 00 CKTHBA MiKpockona

Puc. 11.19. Cxanyiouuii 30n006uii mikpocnekmpomemp Centaur

IMpunan HOBOro NOKOJIHHA, B SKOMY peajli3oBaHi OCHOBHI METOIUKH
CKaHyl040i 30HI0BOI MiKpPOCKOIMii, ONTHYHOI MiKPOCKOMIl Ta CHEKTPOCKOMIi.
Centaur - ue mpunaan AOCTIJHULBKOTO KJ1acy HOBOTO MOKOMIHHS, SKHHl TOEIHYE B
co0i:

* CKaHyIOUH#H 30HI0BHH MiKpPOCKOM (aTOMHO-CUJIOBHI MiKPOCKOII);

* TpaJMLIiHHUH ONTHYHHMIA IPAMUIA aB0 iHBEpTOBAHUMN MIKPOCKOIT;

* KOH(OKANbHHIA JIa3epHUN MiKPOCKOIT;

* CEKTPOMETp KoMOiHaLifHOro (paMaHiBCHKOT0) PO3CiIOBaHHS;

* CEKTPOMETP (IIr0OpecUeHLIT;
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[IpuHLMNM, 3aK1aeHi B KOHCTPYKUiIO NPUiany, A03BOJSIOTE NPOBOIAUTH AK
HesanexkHi NOCTiKeHHs Tonorpadii i CNEKTPaNbHUX XapaKTePUCTHK NMOBEPXHI, TaK i

OJIHOYacHO ' OTPUMYBATH criekTpasbHO-TonorpagivHi XapaKTEePHCTUKU
JOCTIIKYBaHUX ~06'ekTiB. 3aBAAKM LBOMY, MOXUIMBO 3pOOMTH OIHO3HAYHE
sicrasnenns  Tonorpadii - moBepxmi 3 i CTPYKTypol i CKIajOM.

KpiMm Toro, Centaur 103BONA€ OTPUMYBAaTH OKPeMHH CHEKTp B KOXKHii
pociigKysaHik Touwi. [ToenHanHs crekTpockonii koMGiHaUIAHOTO (paMaHiBCBKOr0)
po3ciroBaHHs | CKaHyouOi 30HIOBOI MiKpOCKOMil Ha npunagi Centaur n03BOJIAE
MPOBOAMTH NOCTIDKEHHA B ramysi ¢isuku,  XiMii, Giomorii, a TaKoX
MDKAMCUMIUTIHADHMX — HayK, TAKMX fK Marepialo3HaBcTBO, (apMaleBTHKa,
GioTexHonoril Ta HaHoTexHonorii. l{e BHBUEHHS CkIamy, CTPYKTYPH i B3acMofii
OpraHiyHMX | HEOpPraHiYHMX pEYOBMH, OCOOIMBOCTEH CTPYKTYpH Gionoriunux
KiTHH, MikpoenekTpomexaHiyaux cucteM (MEMS) i 6araro 4oro iHWoro.

KoM6iHalis MeTomiB cKaHyio4oi 30HA0BOI Mikpockormii Ta criekTpockonii
komGiHaLiliHOro (paMaHiBCBKOro) po3citoBaHHs AO3BOJIAE IPOBOAMTH aHani3 ckiamy
i CTpyKkTypH OpraHiyHHUX i HEOPraHiYHHUX PEUOBHH, TpaIHUiHHUX | KOMIO3HTHHX
MaTepianis. CKaHylOUHi 30HZOBO-ONTHYHMHA MiKPOCHIEKTPOMETP Centaur no3Bonse
TNPOBOANTH NOCIIKCHHA (i3uYHUX XapaKTePHCTHK MIOBEPXHi 1 MPHIIOBEPXHEBUX
1apiB PeYOBHH i MaTepiaiB, BUBUCHH TKAHHH, KIIITHH Ta IX CTPYKTYP, GionoriuHmx
MOJNEKYN i iX B3aeMoAiM, JocnimkeHHs B o6nacTi B3a€MOAii iMIIaHTaTiB 3
GiooridHHMHK 06'€EKTaMu, JOCHiUKEHHs B 06JIacTi HAHOTEXHONOTIH, GapMaLeBTHKH,
MaTepialo3HaBCTBA, Minepanorii, "rgonorii, reMoJIOrii, KPMMIHATICTHKH, aHamizy
TIpEIMETIB MUCTELITBA Ta 6araTbox iHIIKHX.

OCOGiMBOCTI  CKAHYIOHOTO - 30HIOBO-ONTHYHOTO  MIKPOCHEKTPOMETpa
Centaur:

« criinbHa po6oTa cKaHyouoT ocHOBH Ratis i ckanyiouoi ronosku Certus;

« opmHOYacHe OTpHMaHHsA indopmauii npo Tonorpadito mnosepxHi i
CNEKTPaJIbHi XapaKTEPUCTHKHU;

* OTPMMAHHSA CTIEKTPY B KOXHiil TOULLi OBEPXHi CKaHYBaHHS,

* BHKOPHMCTAHHS METOJMK TPAIMUIAHOT OITHYHOT Mikpockonif;

+ HH3bKHMH piBEHb MYMiB 33 PaXyHOK FOPHM3OHTANBHOTO PO3TallyBaHHA
ONTHYHOTO MOIYJS, ‘

« iHTerpauis 3 NpAMUMH abo iHBEPTOBAHMMH ONTHYHUMH MiKPOCKOTIAMH JUIA
pO6GOTH 3 IPO3OPUMH i HENPO3OPHUMH 3pa3KaMH;

« €MHUI KOHTpOJIEp i MporpamHe 3a0e3neyeHHs Ans NOBHOUIHHOT CIiJIBHOT
po6oTu obnajiHaHHs, 110 BXOAWTH 10 ckiraxy Centaur.
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Moayan BBEACHNS BHIPOMINIOBANNSN 3
HPHIMOBHM MOHOXPOMATOPOM, SIKHH

AOIBOIAC BILASITH 110 rpiﬁﬁ?,uihmmf\fg
XBHJ 30VKYI090T0 BUITPOMIHIOBAHHS |

baox gopyysauns, ma suxeai
3 AKOTD OTPHMYCThCH
Rt ol bl At b o 2 Y

Paycischkuii npoming
(30148010 AiaMeTpy

Cranyoua roJosxa

e

3 rocuicTio 10 1 nm [

Mikpockon

i
Cuexromerp i fetext opu§ }
BANPOMINIOBAHNY | [
(M3C-marpuui,®EY).
Tpuaaix soxe Gyru
cnpsaenmii 3i
CHCKTPOMETPOM.

HAHRIH 10ACKO-napate bunii
XYcranep 31 JROPOTHIM 38 3K0M,
aianaszon 100%100 mxwm,
A0/ATKOBHIE Z-CRane 3i
IBOPOTHHM I8’ AIKOM 18

o6’ exTHBA Mikpockona

Kondoraannnii 610

Tlepuckoniuna cucreMa CpsAeHHsA 3 MIKPOCKONOM,
3ABARKH AKIi aN2paT MoKe Gy TH YKOMHACKTORANIH
OyAbL-SIKAM IHBEPTOBAHUM UH IBHUAHHUM MIKPOCKONOM

Puc 11.20. Cxema ckaryiouoi 30H0060i-onimuuno2o mikpocnekmpomempa Centaur

Jlo cknamy CKaHylu4Oro 30HAOBO-ONTHYHOrO MikpocrnekTpoMerpa Centaur
(puc. 11.20) Bxomutb ckaHytoua C3M romnoeka Certus, ckaHyroua ocHoBa Ratis,
KOH(OKaNbHUI MOMyJIb, MOHOXPOMATOp, ONTHYHWH Mikpockon (mpsamuii a6o
iHBEpPTOBaHMI), KOHTPOJIEP YNpaBJiHHA OCHOBHMMH yacThHamu Centaur EG-3000,
€MHe nporpaMHe 3ade3ne4yeHns Nspec.

Puc. 11.21. Bnok ckanyeéanns amommo-
cunoeoz0 mixpockona NT-206

NT-206 (puc. 11.21) - ue
6araToQyHKUIOHANBHUI CKaHYyIOUYMH 30HI0BHH

MIKpOCKOI, ~ SBJIE COOOK  aTOMHO-CHJIOBHI
MIiKPOCKOI B KOMIUIEKCI 3 amapaTHUMH Ta
NporpaMHUMH  3aco0aMH, HEOOXimHMMH  ans
BUMIpIOBaHHS Ta aHaJizy MiKpo-i

cybmikpopenbedy NMOBepXoHb, 06'€KTIB Mikpo- i
HaHOMETPOBOrO  pO3MIPHOTO  Hiama3oHy, 1X
MIKPOMEXaHiYHMX Ta IHIIWX BJACTUBOCTEH 3
BHCOKOIO PO3MiJBbHOIO 3[aTHICTIO. BOynosana
BiZleocHCcTeMa y MOEQHAHHI 3 AaBTOMAaTU30BaHOIO
nnatGopMoI0 MiKpornepeMenieHHs 320€e3MeuyroTh
3pYUHICTh HAJIALITYBAHHS MpPUJIALYy | MOXIHMBICTh
TOYHO BHOMpaTH 001acTh BHMIpIOBaHb Ha
TOBEPXHi 3pa3ka, IO SAKiICHUM YWHOM [iJBHIIY€E

GyHKIiOHANBHICTh MpHIaLy MPU POGOTI 3 MiKpOO6'eKTaMH.
V 3anexHocTi Bin cneuudikun mocnigHuubkux 3asganb ACM NT-206 moxe

KOMILIEKTYBaTHCS  Creliali30BaHUMU

3MiHHUMH MOOYJIAIMH UIA TIPOBEACHHS

MIKpOTPUOOMETPUYHHMX i a/Ire3i0MEeTPHYHMX BUMIPIOBaHb 260 HAHOIHIEHTYBaHHS.
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PexXuMu BUMipIOBaHb:

1. KonTaktHa cratuuHa ACM.

2. JlaTepaibHO-CHJIOBA MiKpockomis (OZAHOYAaCHO 3 KOHTAKTHOKO CTaTHYHOT
ACM).

3. BeskonTakTHa nuHamiyHa ACM.

4. HaniskonTtakTHa auHamiuaa ACM (aunasor Tapping Mode).

5. Mikpockonisi (a30BOro KOHTpacTy (OQHOYAacHO 3 HariBKOHTAKTHOKO
auHamiuHoro ACM.

6. JlBompoxinuuii pexum (Uis cTaTHuHoi i nunamiuxoi ACM) Ta JIBOTIPOXiHUH
PeXnM 3 MepeMiHHUM MiaHoMoM (futs cTaTuuHoi i auHaMiuHOT ACM).

7. BaraToUMKIOBE CKaHYBaHHS AiIAHKH (111 CTATHYHOI i AMHAMIYHOT ACM).

8. baraTomapoBe CKaHyBaHHs JiIAHKM 3i 3MIHHUM HaBAHTKEHHSAM.

9. EnekTpocTaTMuHa CHIIOBA MiKPOCKOTTis (IBOMPOXiaHa METO/INKA).

10.CTaTH4Ha CIIIOBA CIIEKTPOCKOis (3 PO3PaxXyHKOM KiTbKiCHHX XapaKTepUCTHK,
TOBEPXHEBOI eHepril i MOy MPYXKHOCTI 3pa3ka B TOUL| aHaJi3y).

11.JIMHaMi4uHa CHJIOBA CIIEKTPOCKOMis

12.TeMnepaTypHO-3aiekHi  BUMipIOBaHHs (118 BCIX MEpepaxoBaHMX BHIIE
PEXHUMIB).

BaratodyHKUiHHNI CKaHYIOUMH 30HAOBMH MIiKpOCKOM NT-206 notpebye
BHKOPMCTAHHS CleLiai3oBaHoi KOMILTEKTaLii Ta crewjianizoBaHuX 30HIIB.

[one ckanyBauHa NT-206: Bin 5x5 mkm mo 50x50 MKM. MakcuMaJIbHHH
fiana3soH BUMipioBaHHs Bia 2 10 4 MkM. JlaTepasibHa pos3aiinbHa 3ATHICTH (TUIOLUHH
XY): 1-5 HM (B 3aI€XKHOCTi Bill XOPCTKOCTI noBepxHi 3paskiB). BepTukaibHa
po3MiiNbHA 30aTHICTH (HAmMpPAMOK Z): 0,1-0,5 M (B 3aNEKHOCTI Bill KOPCTKOCTI
TMOBEpXHi 3pa3kiB). Po3aMip MaTpHLli CkaHyBaHHA: 10 1024x1024 xparnok. [LIBuaKicTh
ckaHyBaHHs: 40-250 kpanok/cek (B miommHi XY). MiHiMaJIbHU# KPOK CKaHyBaHHs:
0,3 HM.

Cxema cKauyeéawns: PYXOMHH 3pa3oKk Ii HEPYXOMHM  30HIOM i
nepeMilmaerses B miomuHi XY (FOpM30HTANBHO) i B Z-HAampAMKY (BEPTHKAIBHO).
Po3mipu 3paska - g0 30x30x5 mM; TpH BUKOPHMCTaHHI J0AaTKOBOI MPOMDKHOT
BCTaBKH JOMYyCKA€ThCA BMMIp 3pa3skiB BHCOTO 10 35 mM. [lepen BUMIipIOBaHHAM
30HI MOXe OyTH nepeMilleHHii B HEOOXifHy AUIAHKY HaJl 3pa3KOM 3a J0TOMOroko
aBTOMaTH30BaHOi ruiardopMu. s 3a0e3nedeHHs OrAMy AUIAHKA CKAaHYBAaHHA Ta
00'€KTiB, HaJ SKAMH mepebyBae 30HA, B MPHIaji BUKOPHCTOBYETHCA BiZeokamepa,
gKka [03BOJE CIIOCTEpiraTd 3a MepPeMillleHHAMHM 30HIA Hal TMOBEPXHEIO.
Bineocucrema i miatgopMa aBTOMATH30BAHOIO MEPEMIllCHHA 30HIA Hall 3pasKoM
BKTIOYEHI B 0a30By KOMIUIeKTauilo npunany (BOynosaHi 3a 3aMOBYYBaHHAM).
[MoenHaHHS LMX ABOX OIUiM JO3BONA€E NOCHTh THYYKO BMOMpaTH Ha MOBEPXHi
o6nacti (00'ekTH) I CKaHyBaHHA NpU 0e3mocepe]HbOMY Bi3yaJbHOMY KOHTpOI
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Posain 4. TEXHOJIOTTYHI OCOBJINBOCTI TA KOHCTPYKTHUBHI
EJEMEHTH AITAPATYPH

CrangapTu3aiis 06JaJHAHHA T2 YHHHHKM, AKi BIUIUBAIOTH HA BHOip
THIOBOI0 00/1aJHAHHS

Y TexHomnorii XiMmiko-papMaieBTHYHAX [PenapaTiB 3acTOCOBYIOTh Pi3HOMaHITHE
obIaiHaHHA 3aJIEKHO Bill YMOB [POBEACHHS IMPOLIECY Ta BIACTHBOCTEH CHPOBMHH,
o repepobnseThes. [0NOBHHMI YMHHHKAMU, SKi BU3HAYAIOTH THII amapartyp, €
XiMiuHi BIACTMBOCTI MaTepiaiis, o OepyTh y4acTh y Npouecax, Ta iXHii arperaTHuA
CTaH; TemmepaTypa, TemioBuMii edekT peakuil; THCK; TPHBaniCTe MpOLIECY;
IHTEHCHBHICTE TEMI00OMiHY Ta iH.

Bce o6naHaHHA  XiMiKO-(ApMALEBTHYHHX BHPOOHMLTB MOXHA YMOBHO
TOJINMTH HA TPH KJIACH: arlapaTi, MallMHH i TPAHCTIOPTHI 3acobu.

B anapamax TpPOBOAATH TEIUIO-, MacooOMiHHi, (hi3nko-XiMmiuni, Gioximiuni Ta
iHImi TIpolECH, IO 3yMOBIKOIOTH 3MiHY XiMiUHHX 41 Bi3NKO-XIMIUHMX BIACTHBOCTEH
PEUOBHH, fIKi NepepobIIAIOTECA. XaPAKTEPHOIO O3HAKOK anaparis € HasBHICTb B HHX
peakuiiiHoro npoctopy abo pobouoi kaMepH.

V mawunax 30iHCHIOETBCA MEXAHIYHWI BIUIMB Ha MPOLYKT, OCHOBHI (i3HKo-
XiMi4Hi BJIAaCTHBOCTI AKOro, K TPAaBMIO, MPHU LLOMY He 3MiHIOIOTHCH, @ 3MIHIOETBCS
TinbkM dopma, posMipy Ta iHWiI ¢isuuHi mapameTpH. OCOOMMBICTIO MaliMH €
HasABHICTE pOGOYMX OpraHiB, fKi PyXaloThCAd Ta OE€3MOCEPENHBO BIUIMBAIOTE Ha
TIPOAYKT. .

Tpancnopmui 3acobu 3acTOCOBYIOTh Il NEPENABAHHA PEYOBHH 3 OJHOTO
anaparty (cTapii) B iHIIHHA.

3anexHO Bl MpPU3HAYEHHA YCTATKYBAHHA [MONINAETECS HA YHIBEpCalbHe,
cnetlializoBaHe i criewianbHe.

Vuigepcanohum ~ Ha3uBalOTh  OONAAHaHHA  3arajbHOrO  MPH3HAYEHHS
(3araJIbHO3aBOAICEKE), IKE MOXKE BHKOPHCTOBYBAaTHCh 0€3 3MiH y Pi3HMX XiMiMHHX
BupoOHuLTBax (npolecax). CIoAH HaleXaTh. HACOCH, KOMIPECOPH, BEHTHIATOPH,
1eHTpHdYTH, CyLIapKH, EKCTPAKTOPH, TPAHCTIOPTHI 3ac06H TOWIO.

o cneyianizoeanozo HaneXuTh OOJaNHAHHSA, K€ BUKOPHCTOBYIOTh Yy Pi3HHX
MOMGIKALLIAX OJHOrO MPOLECY, Le: TeMIooGMiHHUMKM, pekTudikauidni KoNmoHH,
abcopOepH Ta iH.

Cneyianvnum € 00JIANHAHHA [UIS MPOBENEHHA OJHOTO KOHKPETHOrO MpoLecy:
rpaHyJsTOpPH, XJIOPATOpH, CybIiMaTOpH TOLLO.

TeXHOMOTIYHO YCTATKYBaHHs NMOJALIAETHCS HAa OCHOBHE | OOnomidicHe.

Jlo 0cHO6HO20 TEXHONOTTYHOTO OONAJHAHHA BiHOCATH anapaTH i MalIWHH, B
AKHX MPOBOAATE Pi3Hi TexHonoriudi mpoueck (ximiusi, disuko-xiMiyni Ta iHiwi), y
pesyNbTaTi SKMX OTPHMYIOTh NMOTPiOHi (GaxaHi) NPOXYKTH.
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oneparopa. [lpunax Bkmodae 6asoBy miatdpopmy 3 BOYNOBaHOW MIATGOPMOIO
aBTOMaTH30BaHOro0 XY-MO3MLIOHYBAHHs i BUMIPIOBAJIbHY TOJIOBKY 3 iHTErpOBaHOKO
Bi/IEOCHCTEMOIO :

Ilns  ympaBimiHHA —OpUIagoM  Ta Bi3yasizalil BHMipIOBAaHHUX JaHUX
BMKODHCTOBY€EThCS MporpaMMHe 3aGesmeuenns SurfaceScan (puc. 11.22) abo
SurfaceView.

Iporpamue 3a6e3nevenns ynpaenina ACM NT-206 SurfaceScan - ue 32-
pospanuuit  nomarok Windows. Ilporpamue 3abe3nedenHs ynpasiinug ACM
3abesneuye BCi MOMepeiHi HalAWITyBaHHA i YCTaHOBKHM, HEOOXimHi ans poboTu
ACM: Bi3yanbHHMM KOHTPOJIb 33 HAIAIITYBAaHHAM JIa3€PHO-NIPOMEHEBOI CHCTEMH
JIETEeKTYBaHHS, HACTPOIOBAHHAM KOJHMBAHb KaHTHNEBep (y AMHAMiYHOMY DEXHMi),
HaJIalITYBaHHs CUCTEMH 3BOPOTHOTO 3B'S3KY, MO3MLIOHYBaHHA 3pa3ka MiJ 30HIO0M, a
TAaKOXK TiJBENEHHS 3pa3ka A0 30HAY Tepel BHMipaMM i BiIBeNIEHHs MiCys.
3abe3neuyeTsest BUOIp MOBHOTO MOJIA CKaHyBaHHA a0 Oyab-SKOro 3MEHIICHOTO B

MeXax JUISHKH U1 BUMipIOBaHb.

porr s
Fob | ew | e | G
| Toubeck
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3 et ekt 1 ot e 7 i

Puc. 11.22. Bisyanizayis eumipiosanux oanux mikpockonom NT-206
npozpammuum 3abe3nevennam SurfaceScan

Oneparop MoOXe CTEXHTH 3a TNpOLECOM CKaHyBaHHA i oTpumaHHs ACM-
300pakeHp y Oyapb-skiii koMOiHauii abo NepeMHMKAaTHCS MiK CKaHYBaHHAMH B
ofHOMy BikHi. JIONaTKOBO BimOGpaxaerbcs MOTOYHMM mpodine. OTpuMaHi JaHi
36epiraroThes y (aiiiax crieuianbHOro ¢opmary, siki MOXYTh MOTIM 00poOnaTHCH,
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Bisyanizysatucsa (B 2-D i 3-D) i ananizyBaTucs 3a JOMOMOrOI CreLiali3oBaHOrO
nporpaMHoro nakery SurfaceView.

Asmomamuuna cucmema ons ekcmpaxyii nykneinosux kuciom EasyMAG
HaiiedexTuBHilumi y  CBiTI MOBHICTIO aBTOMaTWMYHMH  eKCTpaKTOp
HYKJIeTHOBHX KucnoT (puc. 11.23), mBuako 3ailicHioe ekcrpakuito PHK/JIHK 3
Pi3HOMaHITHUX BUAIB 3pa3kis. [Tpunan 3natHuii 06po6uTH 1-24 3pasku 3a poGounii
: uukn. Ilin 4ac pobotu nepenbauno
perysoBaHHs 06’ €My 3pasKy Ta 00’emMy
€JII0ETY Ha KOXKEeH 3pa3ok.
HanspuuaitHo — npoctuit  y
KOPHUCTYBaHHi: iHTYiTHBHa mporpama
KODUCTYBauya;,  CEHCOPHUH  eKpaH
iHTepdeiicy; iHcTpyKuii womo nopadi
Puc. 11.23. Aemomamuuna cucmema ons mpo6  Ha  eKpaHi; MpHCTpii ﬂ:rm
excmpaxyii Hykneinogux kucnom EasyMAG 34YUTYBaHHA LITPUX-KOIB;
: : €JIEKTPOHHUI GaraTokaHaIbHHI
[103aTOp; CHCTEMA, 1O 3a0e3Meyye ONTHMAIbHE BUKOPHCTAHHS PEareHTiB.
[pocTuit, HanilHMI, KOMNAKTHUH, MPU POGOTI 3 ABTOMATHYHOIO CHCTEMOIO IS
eKcTpakuii HykaeiHOBUX kuCIOT EasyMAG. Pusuk KoHTaMiHaLii 3BOAMTBCS 10
MiHIMYMy, OCKiJIbKH 3aB/IIKM BHKOPHCTAHHIO OJJHOPa30BMX BUTPATHHX MaTepiaiis Ta
BaKYyMHiH acmipalii mpucTpiii MIs pO3NMBaHHA He KOHTAaKTY€ 3 PiMHAMH Ta 3
Kameporo [u1s 3paskis. EasyMAG peecTpye yHiBepcabHi IPOTOKONM €KCTPAKLIi 11
OinbLIOCTI THMIB  3paskiB. MOMNIMBICTE perymoBaHHs o06’eMy 3paska, 06’eMy
€JI10aty, THITy 3pa3ka, pobo4oro mnpoecy.
ABTOMaTUYHHMH KOHTPOJIb Ta BiZICIIIIKOBYBAHHS:
= KOHTPOJIb 32 JONIOMOT OO IITPHX-KOIIB;
— peecTpallis BCiX omnepalliif CHCTEMU;
- BiJACI/IIKOBYBaHHS PEAreHTiB;
~ BIAC/NIOKOBYBaHHA pPOGOYOro MpOLECCY HA €KpaHi y XPOHOJOriYHOMY
TIOPSZIKY.
[Tpoboniaroroeka: 24 excrpakuii 3a 10-15 xs.
IIpomyckHa 3natHicTe: 24 ekcTpakuii 3a 1 roa. (3 Jisucom “Ha 6opty”); 24
eKkcTpakuii 3a 40 XB. (3 JTi3UCOM “Ha30BHI”)
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Aemomamuune obnaonanns Smart Cycler 11 (Cepheid) ona
KibKICH020 ma AKICHO20 anani3y npodyKkmie peakyii amnniikayit
nonimepasnoi 1any02060i peaxyii

[TOBHICTIO aBTOMATH30BaHHiA Tpouec. JIocTaTHbO BHECTH 3pa30K Ta PEareHTH
y mpo6ipky Ta po3MiCTHTH IO NpobipKy B Tepmoumiiepi Smart Cycler II (puc.
11.24), sk KinbKicHuii Ta SKICHWI aHami3 TPOMYKTIB PpeaKuii amrutidikauii
BHMCBITJIIOETHCA HA €KpaHi JUCTLIEs.

Ipomykty ammtidikauii MOXHa HOCTIMIKYBaTH 6€3 PO3KPHUTTA npobipok i3
aMIUTiiKaLiffHOK CyMIlUIIIO, WO MOBHICTIO BMKJIIOYAE MOXIIMBICTH KOHTaMiHaLii.
MeTon ¢moopectieHTHOT peecTpauii MpoayKTiB amrulidikauii n03Bosse KUTBKICHO
OLiHIOBAaTH pe3yabTaTu
6e3mocepeHbo Y X0 MoJIiMepasHol
nanworosoi peaxuii (IJIP).

Smart Cycler II mictuts 16
HesanexxHux  momynie  [-CORE
(Intelligent Cooling/heating Optical
REaction), KOX€H 3 sSKHX 3IaTeH
MNiATPpUMYBaTH NoTpiOHMIA
Puc. 11.24. Aémomamuune obnaonanns Smart Cycler 11 TEMHCPRTYPHUH pouHM. Chorie
0151 KiTbKICHO20 Mma AKICHO20 aHanizy nporpamHe 3a0e3MeueHHs J03BOJIIE

MPOBOIUTH OJJHOYACHO Ta
He3aJIeKHO OMH BiJl OXHOTO JOCIIKEHHS MO PisHUX mpoTokonax ITJIP, kputepisx
ouinku pesynpraris [1JIP Ta aHanizy naHux yceoro 3a 40 xs. BHCOKOsKiCHAa ONTHYHA
CHCTEMa Ta BHMCOKOAKICHE OpMriHajbHE MpOrpaMHe 3a0e3NedeHHs peali3yloTh
KinbkicHui aHami3 pesyssrarie [1JIP. Kommekrauis Smart Cycler I Bkmouae
obnazHaHHs Ta NporpamMHe 3ab6e3neyeHHs, HeOOXiHe i OTPUMAHHS Pe3yJbTarTiB:
npouiecop, cucremy BBofy iHdopmauii CDSW, HOyTOyK, nporpamMHe 3a0e3neueHHs,
naHenb KepyBaHHA Ta HaGip akcecyapiB, IO BKJIKOYA€E MiHi-LEHTPHPYry, WITAaTHBH
u1st POGIPOK i 0XONOLKYOYOro ITaTHBY JU1s NpoGipok Smart Cycler.

Iepesazu BuxopucTadHs obnanHanHsa Smart Cycler II:

e BHCOKA UyT/JIMBICTb JETEKLii Cepe/l aHasoriB;
e HU3bKa COOIBApTICTH TECTY: peareHTH Oy/Ib-KMX BUPOOHHUKIB;
e mBuaKa ammUTidpikanis: nosHuit WK 3a 20-40 XB. (aHAJOTiB He iCHYE). 16

MOMyJliB MOXYTh TpAaLIOBaTH OJHOYACHO 33 HE3aJEXHHWMHM TpPOTOKOJIAMH.
[TepeBipuTH 3pa3oK MOXHa 3a 1-16 mapamMeTpamMH 0THO4aCHO BCHOTO 32 40 xB;

e KiNbKiCHWH aHaii3, MyJIBTHIUIEKCHHMM aHaii3 (JeTeKuis JEKiTbKOX MITOK
OJIHOYACHO);

¢ KOMIIaKTHa TpchnopTa6em>Ha CHUCTEMA.
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Aemomamuynuit imyHopepmenmuuit ananizamop mini VIDAS

KomnakTHuii  aBTOMaTH4HMii  iMMyHOUyopecueHTHHII aHanizaTop mini
VIDAS (puc. 11.25) nns nposeneHHs aHali3y CaHITApHOI YMCTOTH TPOAYKTiB
Xap4yyBaHHs, XapyoBOi CHMPOBMHH, KOMOIKOpMiB Ta -Mpo0 3 HABKOJMIIHEOIO
cepeoBHLIA.

Y Mozensx KOMIAKTHUX aHasi3aTopis
mini VIDAS peanizoBaHa  KOHLEMLis
MaKCUMalibHOI NPOCTOTH, HAIIMHOCTI Ta

€KOHOMIYHOCTI poboTH. CborosHi
a”anizatopu VIDAS BcTaHOBIIEHO B Giblle,
HiX 2500 nabopaTopisx, 1o
creuiani3yoThes Ha caHiTapHO-

MiKpOOiONOriYHMX JOCITiHKEHHSX.

Cucremu VIDAS npawoote 3a
Puc. 11.25. Asmomamuunuii Spusialon IMyHO-CPMEHTHOrO
iMyHogpepmenmuuit ananizamop mini VIDAS ¢ayopecuentHoro ananizy (IODA, ELFA),

akuii  ob'emnye  IPA  (ELISA) 3
BUMIpIOBaHHAM (JTyopecLeHLii KiHleBoro mpoaykty. Lle Texonoris 3a6e3nmeuye
BiIMiHHY YyTJIMBICTh i CHeUH(I4YHICTb aHali3y, WO HEOJHOPA30BO MiATBEPIKEHO
ceprudikaramu BignorigHocti ISO, AOAC, HPBC, EMMAS Too.

OcHOBHUMM xapaxmepucmukamu ananizatopie mini VIDAS e: npoctoTa B
00C/TyroByBaHHi, WIBMIKICTh i TOYHICTH BHMIPIOBaHHS, BiAMiHHA BiATBOPIOBAHICTH
pe3yJIbTaTiB, €KOHOMIYHICTh i HaAilHICTh; He MOTPiOHi creuianbHi HaBHKKU Po6OTH,
XKOJIHI ZI0/IaTKOBi PeareHTH, IOeHHI KaiOpyBaHHs i T.1. Baxxiueo, 1o peatizoana
B NPWIagax KOHLEMNLis J03BOJAE KiIbKOCTI BUKOHYBAHUX QHATI3iB MPAKTHYHO HE

BIUIMBATH Ha iX cobiBapticTe: 50 aHanisiB Ha aeHb; 10 aGo Tineku 1 — pesynbrar He
JOpOXKYae.

Mini VIDAS — yHikankHHi TpHiaz, o sBISE COOOK «3aKPUTY» CHCTEMY.
Memnto Tecti ananizaTopie Mini VIDAS, mopiuHo:po3mmproeTses. ChOroJHi MeHIo
NIPOMMCIIOBUX aHami3iB Hamiuye 12 TectiB (y T.4. BM3HaHi «pedepeHCHUMH»):
IIBU/IKA [ETEKIlis TTaTOr€HHUX ‘MiKPOOpPraHi3MiB y XapyoBHUX MpOIyKTax (pe3yjbTaT
oTpuMylOTh  4depe3 24-48 .ron.): Salmonella, Listeria (y momy wuucni
L.monocytogenes), Campylobacter, E.coli, enmepomoxcunu Staphilococcus.

Mini VIDAS 3a6e3neuye mBuake OTpUMaHHs pe3yJibTaTy - NPU BUKOPUCTAHHI
CTpHMiB Ui iMyHO-KOHLEHTpaLii: «Pe3ynsrar — HacTynHoro aua» (mis Salmonella
Ta E.coli), npy BUKOPHCTAaHHI afaNTOBAaHUX CENEKTHBHUX CEPEeIOBHIL BUPOOHULITBA
bioMérieux (mns Listeria).
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Aemomamuuna cucmema TEMPO 0na niopaxynky MIKpOOp2aHizmie y
3Pa3Kax xap406020 NOXO0HCEHHA
TEMPO (puc. 11.26) — nepmay CBiTi aBTOMAaTH30BaHa CHCTeMa JUIA
MpoBeJIeHHs aHali3y AKICHMX GaKTepioorivHuX TMOKA3HMKIB Xap4yOBHX TpPOAYKTIB
MPOBIIHOrO CBITOBOTO BHUPOGHMKA MPOAYKUii A MPOMHUCIIOBOI  Mikpobiosorii —
xommanii bioMérieux (®paHuis).

Puc. 11.26. Asmomamuuna cucmema TEMPO

EQeKTHBHICT CHCTEMH MiATBEPIKYETBCA JOBIPOIO BHUPOOHHKIB Xap4OBHX
npoaykTiB y BcboMy cBiTi. 3 2007 poKy BCTaHOBJIEHO BiKe 6ins 200 cucreM. Bonu
3a6e3MeuyIoTh BEJMKY MPOIYCKHY 3aTHICTh, WIBUAKICTb OTPUMAHHS PE3YJIbTaTy (Ha
1-2 nHi panime Hix pedepeHcHi MeTonM) i HaliHHICTL pe3ysIbTaTy, B OCHOBI 4Oro —
kinacuyHa MikpoGionoriuna TexHonoris. TEMPO Han3Bu4aiHO jerka y pobori,
aBTOMaTH3y€ OiNbILIICTH €TamiB JOCHIDKEHHs Ta He BUMArae NONATKOBHMX 3HAHb i
3yCHJIb.

Cucrema TEMPO npawoioe 3a MPHHIMIOM J€TEKLil (uyopecueHii
cneuudiyHoro cy6erpaty Ta CTAaTHCTMYHOI OOpOOKM JaHMX (mMeTon HaibinbI
BiporiHoro uncna). Lis TexHosoris odiuiiHo BatigoBaHa AK IbTepHAaTUBHUH METOL
JOCIiKEHHS.

OCHOBHMMH XapakTepucTukamu aHanmizatopis TEMPO e mpocrora B
06C/lyroByBaHHi, WBHUIKICTH i TOYHICTb BMMIDIOBAHHS, BENMYE3HA TpOIYCKHA
spathicts (mo 150 TectiB 3aromMHy), aBTOMAarWYHHMi KOHTPOJIb pE3yJBTaTy,
BiATBOPIOBAHICTh | BeleHHs 0a3u MaHMX, HANIHHICTH pe3ysIbTaTy. He mnotpibHi
creuianbHi HABHKM poOOTM, He TMOTPiOHi JONATKOBi BHTPaTH Ha TMOXXUBHI
cepeloBMIIA, MicClle y TEpPMOCTaTi, 4Yac Ha TNpPHIOTYBaHHA CEpeIOBHIL, BHUCIB
MiKpOOpraHi3Mie Ha MpPHIOTOBaHi  CEPENOBHINA, INiIPaXyHOK pe3ynbTaTiB,
cratMcTHuHy 0Gpo6Ky Towo. I1oTpiGHO MpUroTyBaTH 3pasoK, iHKyOyBaTH KapTku
TEMPO 11 OTpUMaHHs FOTOBOTO Pe3yJIbTaTy.

TEMPO — yHikanbHuii i caMOOCTaTHil MpUna, Wo ABISE COOOK «3aKPUTY»
chcreMy. MeHio napameTpiB BillOBiza€ BUMOram €BPOMEHCHKHX Ta AMEPHKAHCHKHX

PErJaMeHTiB i LWOPIYHO PO3UIMPIOETECA (HANOMMKYMM YacoM O4iKy€eTbC 3 HOBHUX
TECTH).
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Crorogni mexto TEMPO Hamiuye Taki TecTH i IUBMAKOrO MiApaxyHKY
MiKpOOpPraHi3MiB y Xap4OBUX MPOAYKTaxX (pe3ysnbTaT OTPUMYIOTh uepe3 22-48 rou., B
3aJIeKHOCTI BiJl BUIY TECTY): '

1. TEMPO TVC — niapaxyHok TOTajbHOI Me30(isbHOT MikpodiopH (3arasibHe
MiKpoOHEe 4HCIIo).

2. TEMPO TC, CC - mnigpaxyHOK 3arajibHOl Kinbkocti komi ¢opm (ISO
1614810 12/17-12/05). i

3. TEMPO EC - migpaxyHok 3aransHoi kinekocti E.coli (ISO 1614810 12/17-
12/05). L ;

4. TEMPO EB - migpaxyHok 3aranbHol KinbkocTi eHTepobaktepiit (ISO
1614810 12/17-12/05). : :

5. TEMPO STA - mnigpaxyHOK 3arajgbHOI KiJIbKOCTi KOarysa3o-no3HTHBHHX
cradinokokis.”

6. TEMPO LAB — ninpaxyHok 6akTepiii MOJIOYHO-KHCJIOI TPYIIH.

7. TEMPO YST — nifipaxyHoK IUTiCHABH Ta APDKIXKIB.

Cucmema BLOOD - O- MAT

[Mpu3HayeHa AJis JO3YBaHHSA KPOB'STHOTO arapy
B TOTOBE CTEpHU/bHE >XHBHUJIbHE CEpEeNOBHLIEC MpH
po3nuBi. CHCTeMa BCTaHOBIIIOETBCA MiX arnapaTrom
JUII aBTOMaTHMYHOTO NPHIOTYBAaHHA CepeloBHIIA i
ABTOMATHYHHUM JI033aTOPOM, SKHH yKOMILUIEKTOBaHMI
MarHiTHOI MiIIAJIKOK, CKJISIHOKO €MHICTBIO A
arapy Pirex (1 nitp a6o 0,5 nitpa).

Cucrema BLOOD-O-MAT (puc. 11.27)
3anobirae Jii3ucy KpoBi (pO3pUBY €PUTPOLMTIB, i K
HACJIIOK — BTpaTi KPOB'I0 YEPBOHOTO 3a0apBIIEHHS),
[0 Ma€ Micle MpU MPUrOTYBaHHI KPOB'SHOrO arapy
TpPagUUiiHUM MeTonoM; 3abe3neuye TypOyneHTHe
nepeMillyBaHHs KpOBi 3 TOTOBMM CEpelOBHILEM
(arapoMm); MBHAKE A03YBaHHA TrOTOBOI CyMimli B

yamku [etpi. Heo6xigHow ymoBot s pobotu cuctemu Blood-O-Mat € mocriiina
TeMIieparypa 3MillyBaHHs (KpOB + arap).

Puc. 11.27. JJosamop azapy
Blood-O-Mat

ITepucmanvmuyni nacocu
Binbip rotoBoro cepeloBuIna i il 1030BaHE PO3IMBAHHA y OyAb-AKi €eMHOCTI
MOXKHA 3OIHCHMTH 3a [OIMOMOrOK MPOCTHX 1 3pyYHHUX Y BHKOPHCTaHHI
MiKpOMpPOLIECOPHUX TMEepPUCTaIbTUYHUX HacociB BHpoOHuuTBa "Selecta". Hacocu
KOMIUIEKTYIOThCS. HHXKHBOIO MEaIi0-BUMHKA4YEM.
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Puc. 11.28. [Tepucmansmuunuu
nacoc PERCOM N-M

Puc. 11.29. [Tepucmanomuunuii
nacoc Ilepucmanomuxa I1P

INepucransTuanuii Hacoc PERCOM N-M (puc.
11.28) mae MikponpouecopHy Mozenb, PK mucruiei,
CeHCOpHe KepyBaHHA. MOXJIMBE HOro MiAKIOYEHHs
bilo) Oy p-KOrO amapary aBTOMAaTUYHOIO
NpUroTyBaHHS  CepeloBMIa  [UIs  JIO3yBaHHA
CTEPHIILHOrO TIOXMBHOIO CepeloBUINa y Oyab-sKi
€MHOCTI. BHKOpPHCTOBYIOTBCS CHJIIKOHOBI
aBTOKJABYIOUi  mUlaHrd.  3OBHilIHiHA  jaiamerp
3aCTOCOBYBAHMX IIUIAHTIB, IO 3aCTOCOBYIOThCA — 8-12
mMm. LLIBuakicTs nosysauus — 1-73 n/ron.

IMepucransTuynuii Hacoc Ilepuctanstuka I1P-
2003 (puc. 11.29) wmictute Mikponpouecop, PK
IHMCIUIEH Ta CEHCOpHE KepyBaHHs. ICHYe MOMIHMBICTb
migKioueHHs  Moro oo Oyne-Akoro - amapary
aBTOMATMYHOrO  MpPUIOTYBaHHA i [O3yBaHHA
MOKMBHOTO  CEpeNoBHIIa Yy OyAb-AKi €MHOCTI.
BHKODHCTOBYIOTBCS ~ CHJIIKOHOBi  aBTOKJIaBaBylo4i
mianrd.  3OBHilHIK  JiamMeTrp  IUIaHTiB,  AKi
3aCTOCOBYIOThCs, Bim 8 mo 12 mM. Mae OluHUI
TpUMa4 I CHJIIKOHOBOTO LWIAHra, IO MOJEruye
no3ysanHs. [1IBuakicTs qo3yBanus 10 108 n/rox.
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TEXHOJIOTTYHI PO3PAXYHKH AIIAPATYPH

TexHONOTIYHMHA PO3PAXyHOK amapaTypH MOIArac y BU3HASEHHI NOTPiGHOT
NPOAYKTUBHOCTI i MOPiBHAHHI ii 3 PO3PaXOBaHOIO MPOAYKTHUBHICTIO TOrO UM iHILIOrO
anapata. 3a pe3yJ1bTaTOM TOPIBHAHHA OOHpalOTh amapaTypy 7ia BH3HA4aloTh
NOTPiOHY KifABKICTh YCTATKyBaHHA. MeTOAHKA PO3paxyHKIB 3aje€XHTh Bif TOro, K
MpaLIoe afapat: NepioAuvHO YM Oe3nepepBHo. ]

Ilpu GesnmepepBHOMY BEACHHI MPOLECY BUXIAHMI KOMOOHEHT 3aBAHTAXYIOTh
Oe3nepeprHO, a NPOAYKTH BUBAHTAXKYIOTH (6€3MepePBHO), TAKHUIA POLIEC MAE BESTMKY
NpPOLYKTHBHICTB i JIETKO aBTOMATH3y€THCA.

Y BUMajAKy NEepioaH4HOro Mpolecy, SKuil HalfuacTille cnocrepiracrecs B XPII,
BHXiZHi KOMIIOHCHTH i MPOXYKTH 32BAHTAXKYIOTbCS Ta BUBAHTAKYIOTHCA NEPIOTUUHO
i, IK MPaBHII0, KOXKHA OMeEpaLis MPOBOAUTHCA B OKPEMOMY anapari.

TexHoMOr4HI PO3PaXyHKH MICTATh TAOJHMLIO HOPM TEXHONOTTHHOTO PEXUMY i
3aKiH4yIOThCH 3BeZIeHOI0 Tabmiuero cnenydikauii obnagHaHHs.

IIpuHuMIH po3paxyHKy KilibKOCTi
Ta 00’°eMy anapaTiB nepioaMuHol aii

[Mepw, HiX NPHCTYNHTH 1O PO3PAXyHKIB, BBEJEMO [MO3HAYEHHA . OCHOBHUX
napaMeTpiB:

@ — KoeillieHT 3aNOBHEHHA anapara;

¢y — bakTHuHMH KoediLliEHT 3arIOBHEHHS alapara;

N — [0Ty>XHiCTb BUPOOHULTBA, T/piK;

1 — KUTBKICTh poOOYHX AHIB Y pOLL;

Pj — noboBa notyxHicts BupobHuuTea (Py =N/ n);

K — nepepaxyHnkoBuii koedinieHT Bin 3aBaHTaKeHHA Ha 1 T FOTOBOTO MPOAYKTY
a0 nobosoro 3apaHTaxeHHs (K = Pg/ 1T = Py);

V1 — 06’eM MaTepianis, 1ki nepepobIsilOTECS Ha OaHik cranii Ha 1 T rotoBoro
npomyKTy, M';

Vg — 006’eM Marepiais, fKi nepepoONAIOTHCA HA MERHIN cTajil Bripoaosx O06H,

V. — noBHU# 00’€M amaparta 3a Katajiorom, M3;
V, - po3paxyHKOBUH 06°eM amapara, M

Vp — pobounii 06’eM anapata, M’;

o — KUIBKICTB onepauii, ki NpoBosTLCA Ha neBHil cTanii 3a 100y, on/ao6a;
B KinbKicTe omepatlii, ki NPOBOAATECA B JaHOMY anapari 3a no6y, on/noba;
T —4ac po6OTH anapara, roz;

mp — pO3paxyHKOBA KiNIbKICTh anapariB, WIT;

m — KUTBKICTh anapaTiB, AKi BCTAHOBJIIOIOThLCA HA NEBHIH CTafii, T,

§ — 3amac MOTY)KHOCTI anapariB Ha MEBHIA cTanil.
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Poszpaxynox peakmopie Ha nepwiu cmaoil

Jlis po3paxyHKy anapatiB nepioan4HOl Oii NOTPiOHO BUXOAMTH 3 BETMYHHU
1060BOT MPOAYKTHBHOCTI Vg | TPHBANOCTI TEXHONOFIYHOrO LMKy T. Vp b6eperbes 3
JaHUX MaTepianbHOTO GanaHcy o0 AaHoi cTafii (AKIIO MaTepiajibHi po3paxyHKU
MPOBOMIIHCE Ha 106OBY NMPOAYKTHBHICTb) 260 PO3PaXOBYHOTh.

[Tpu po3paxyHkax Ha 1 T FOTOBOrO MPOAYKTY

VII:VT' K:VT'N/H

TpuBaicTh TEXHOTIONYHOTO LMKITY T BU3HAYAKOTH 332 HOPMAaMH TEXHOJIONYHOTO
pexuMy 3 perjlaMeHTy BMPOOHHMUTBA, 3 YpPaXyBaHHAM 3MIH €MKOCTI i THMy
06MaaHaHHA Y BAPOOHHUTBI, SKE MPOEKTYETHCA.

3BMualiHO HOPMU TEXHONOTIYHOTO PEXHMY MONAOTHCA Yy surasai Tabmuui
(Hanpuknaj, Tabmaus 1), B AKY 3aHOCATHCA HOPMATHBH Yacy Ha BHKOHAHHA OKpEMHX
omepalliii Ta cTajiil, BpaXOBYIOUH AONOMDKHHIA 4ac, a TAKOK BKa3ylOThCA OCHOBHI
napametpH (t °C, P, T Ta iH.) npoBeAeHHA TEXHOJNOTI4HOr0 ApoLeCy.

TMouMHalOMKH PO3PaxyHOK, BUOMpAIOTh 33 KaTanoroM o0’eMm amapara V, (M)
nepiioi (ocHOBHOT) cTanii. Jlani BH3HA4al0Th poGouuii 06’eM anapara Vp:

V=V, ¢

Benuuuny koedillieHTa 3allOBHEHHA anapara ¢ BUGHPAIOTH 3aNEXHO BiO TOTO,
AKNM € rpowec. [ peakTopis:

— e3 BCMiHIOBAHHSA Ta IHTEHCHBHOTO nepeMimrysaHHs ¢ = 0,8;

— 3 KMMiHHAM 94 IHTEHCUBHHMM NepeMiuryBaHHaM ¢ = 0,65-0,7;

— 3 BeniHoBadHaM ¢ = 0,4-0,6.

Jlns MipHuKiB, cxosuL i 36ipauKis @ = 0,85-0,9.

Tabnuya 1
HopMaTHBH TEXHOJIOTMHOTO XXMMy Ha craii [
Ne N Tpusatict Maca, Temmne- | Tuck
/i Hazea onepariii b, xr pa'(l;ypa, )
roj— XB C [MIlla
1 |Ornsp anapara 0-05
’ 3aBaHTOKEHHA PEYOBHHH 0-15 130
A (Bux. ped.)
3 Minirpis (Bix 20 x0 55- 0-20 55-60
60°C)
4 3aBaHTaXKCHHA CYCICH3Ii 1-15 550 | 55-60
lB 1
5 |Butpumxka (npu 55-60°C) 2-00 55-60
6 |OxoN0MIKEHHS 0-20
7+n | AHanis T 005
8+n |Tlepetnckanus 0-20 0,5
Bcworo 5-40 {
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Toni uucno onepauii, sKi NPOBOAATLCA Ha Wil cTamii npoTarom nobu o:
a=Vy/Vp=V/(V, 0) (bakaHo, 1106 o = 2-5 1)
Yucno onepatiii, aki MoxxyTs 6yTH POBENEH]I B OAHOMY anapaTi ypaoBK 1064

B=24/1

Tonmi pospaxyHkoBa KUIbKiCTh —anapariB, sKi BHKOPHCTOBYIOTHCS m,

NpUAMAETHCA i3 CHBBIIHOLICHHS
my=a/B=(Vy D(V. ¢ 24)

Ha ocHOBI 3Hau€HHs m, NPUAMAEMO KINBKICTH anapaTiB, ki BCTAaHOBIIFOKOTBCS
Ha Liff cramii m (sanpuknam: m, = 2,64 Toxi m = 3 abo m, = 1,1, Togi m = 2).
OnruManbHa KinbkicTs anaparis Ha 1 crazii 1-3, ane He Ginbuie 5—6.

3a gaHuM# M | M BM3HAYAEMO 3aMac TNOTYXKHOCTI anaparis Ha AaHik cTafil &:

6= [(m-my)/ m,] 100%

& moKasye 4ac MPOCTOIOBAHHS aNapaTiB MiX OKpeMMMH cTamlisMu (BakaHo mo
10-15 xB), onrTUMaILHE 3HAYEHHS O:

— A3 peakTopis 0 = 10-15%,

— Ik CKI3JHMX 32 KOHCTPYKUI€IO anapartiB (aBTOK/IaBH, LeHTpHYrHu) & = 15-
25%.

SIKIWO 3HaYeHHs § BUXONATH 3a MEXi ONTUMAILHOIO He Ayxe (Hanpuknan, 16
%), TO M € AOMYCTMMHM, AKUIO X CWIbHO (Hafnpuknan, 35 %), To pobasATh
NepepaxyHoOK CTafiH, NPU LEOMY 3MIHIOOTH V,.

Konu 6yze Bu3naueHo onTHMalbHe 3HAaYEHHA O i BU3HAYEHO M, TO 3 KATAIOrIB
BuGHpatoTL 0CHOBHI napamerpu (V,, D, H) anapara.

Pospaxynox yemamxysannus na ll-iti ma na nacmynnux cmadiax
Bufip amapatie eMkicHOro TMmY Ha HAacTyNmHMX CTalifiX BHPOGHHLTBA
IIPOBOIATL 33 YMOBH, WO o = const. Toxi poﬁotmu 06’€M peakTopiB BU3HAYAIOTH 3a
dopMyIo:
V=V, /q,
V,=Vr+K
3uauenHs V Geperses 3 TabiuLp MaTeplaJILHOFO 6anchy wiel cranii.
TpuiiMaemo @ i po3paxoByemo Vi
Va =Vp/@
BianosinHo 3a 3HaueHHAM V, 3a KaTanorom BHOMpacMo V, i BH3HAYaeMo
bakTHuHMi KoedilLliEHT 3aMOBHEHHS aniapaTa @y:

¢p=Vp/V,
3a HOpMaMH TEXHONOTIYHOTO PEKUMY BU3HAYAEMO T i BIINOBiXHO
B=24/1
3Hax0aMMO my:
my=a/fp
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OcHOBHe 00M1a{HaHHA MOXKHA NOAUTUTH Ha:

~ peakuifiHy anapaTypy: KOHTaKTHi amapaTH, peakTopH, KOHBEPTOPH, KOJIOHH
CHHTE3y Ta iHIli anapaTy, y AKUX MPOTiKaIOTh XiMiUHi NEPETBOPEHHS PEHOBHH;
— obnanHanHa 114 isuko-XiMiuHMX npouecis: aBcopGepu, eKcTpakTopw,
pexTudikauiiini KONoHH, Cylapky, HpecH, BUNIApHI | TernooOMiHHI anaparu.
Tponykty 3a3BHuail OTPHMYIOTh Ha LI HU3LI YCTAHOBOK, MOB A3aHMX MiX
€0o00K0 OIHMM TEXHONOTiHHUM MPOUECOM; MpPH UBOMY (i3H4HMI CTaH UM XiMidHwuii
3 cwiad NMpOAYKTY, WO HepepoOiseTbes B KOXHIN 3 HUX
‘1‘ yCTaHOBOK, 3MiHIOBaTUMETBCA i BiANMOBiOHO anmapatu 4u
MallliHK, SKi BXOMATH HO CKJIANy KOXHOI YCTaHOBKH,
NpaioBaTUMYTh y Di3HHX BHPOOHMYMX yMOBax. ToMmy

2 amapaTM 3a CBOEIO KOHCTPYKUIEW, a came ¢GopMolo,
po3MipamMM i  BHYTpilHBOIO  OyIOBOW,  MaKOTh
zysox5 BIOMOBIIaTH BJACTHBOCTAM PEYOBHH, 110 OOPOONAKOTECH,

Ta yMOBaM i BUMOTaM IIOAO NPOLECiB, SKi MPOBOAATHCA.
Q®opMma anapaTy BH3HAYAETHCA HOTO TEXHOJIOTIYHHAM
NpHU3HAYEHHAM 1 KOHCTPYKUi€H0 POOOUYHX €JIEMEHTIB.

Puc. 4.1.1. BepruxansHuii ..
CTanbHuit KoTed (Yan) XiMiuHi anapaTH  BUIOTOBJIAKOTH, SK MNpPaBWIO, LH-
1 — wwiiHOpHYHA YacTHHA : - P
(uapra), 2 - mwme, JIIHAPHYHO1 Cl)Olefl, TaK SIK BOHa 3py4Ha y p060Tl ma
3 - HakpuBka (kpuuka), THCKOM 1 Kpalue 33683HC'-I)’€ Horo T€pMETHYHICTD.

4 — hnanuese 3’canaHNA, - .
5 — V-noni6Huii 3sapruii mos. Haunomupemmnm € BEPTHKAJIBHE  PO3TalyBaHHA

peaxTopiB, X04a iHKOJIM BUKOPHCTOBYIOTH i TOPH3OHTAIEHO
poO3TalloBaHi anaparH.

XiMiuHe ycTaTKyBaHHS € DyXKe Pi3HOMAHITHMM 33 KOHCTPYKIII€I0, OIHAK Ha Ieil
4ac MPOBENEHO NykKe BEIHKY pobory 3 #oro yHidikauil i crammaprusauii. Tak,
HampHKJIal, CTaHAApPTH30BaHO  TEIUIOOOMIHHY  anapatypy, TOpHM3OHTaIbHI
pesepByapH, LeHTpudyru, 6araro THmiB cymapok Ta iH. YTim, 6arato XiMiuHHX
MalliH i amapatiB, y 3B’A3Ky i3 crmeuudiuHMMH ymMoBamH poGOTH, €
HECTAHIAPTHUMH. SIK MPaBUNO, HE 3BAXKAOUH HA Pi3HOMaHITHICTL KOHCTPYKILil, BCi
BOHH CKNaNaloThCs 3 THIOBMX NeTaded i mpHcTpoiB: uapr (oOW4aiok), AHMIL,
KPHIUOK, GMaHLiB, INTYHEpIB, NEPEMIlNYIOYHX NPUCTPOIB Ta MPHBOJIB A0 HHX, TOLIO
(puc. 4.1.1). Le nae MONUTMBICTE KOHCTPYIOBaTH anapaTd i3 CTaHAAPTHHX i
HOpManizoBaHuX ejieMeHTiB. To6TO 41 Lol HU3KK Netaneit i iX 3’eHAHB iCHYIOTH
JepxkaBHi (qacTo uie BHKOPHCTOBYIOTE I'OCTH konummboro CPCP) i ramyzesi
CTaH/APTH Ta HOPMaJli, AKMMH KODHCTYIOTBCS MLl Yac NMPOEKTYBaHHA. 30KpeMa Clifl
BinsHauuty I'OCTH, AKi BU3HAYAIOTh OCHOBHI PO3MIpHM amapaTiB i MaliMH: Ha-
npuknan: 'OCT 14249-73 “Cocynel u anmnapatsl. Hopmel U MeTozsl pacyera Ha
npourocte”; I'OCT 9493-80 “PacyetHple (YCNOBHBIE) IaBleHHS”, B AKOMY
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i npuitmaemo m. Tozi po3paxoByemo 3anac MOTYKHOCTI anaparis Ha Ui cTanll

8= (m-my)/ my* 100%

TakMM YHHOM PO3PAxXOBYIOTh PEaKTOPH Ha BCiX MOJATBWIMX CTanifsx, a ixHi
OCHOBHi pO3Mipy BUGHPAIOTH 3 KATATIOTIB.

KpiM peakTopiB BMKOPMCTOBYIOTHCA H iHUI anapatd, HampHKian: ¢$inbTpH,
CyIUApKH, MipHUKH, CXOBHILA TOIO.

MipHHKH pO3paxoByIOThH amanoriuso g0 peaktopis Ha II crapii, omHak
HaifuacTime wyac poGOTH MipHHKa € HEBEIHKHUM (10-30 xB.) i B LBLOMY BHNAAKY
BH3HAYATH & He MOTPIOHO (Horo 3HaueHHs OYAyTh JyXKe BENHKHMH, TOMY iX He
paxyoTh). OfHaK, AKIIO Yac pOGOTH MIPHHKA BEJIMKHH, TOAi 6 cnix paxyBarH.

Po3paxyHOK CXOBHL PiIKMX MaTepiatis NPpoBOAATE 32 ¢dbopmynoro:

8=V, 0 z/Vy

me &' — 3amac piIKoro npogayKTty, 106y,

Z — KUTBKICTh CXOBHULIL;

V, — 06’€M piIKOro MPOyKTY, O BHKOPHCTOBYETLCA BIPOLOBK no6u, M.

3riaHo 3 NpaBWIaM TeXHiKH Ge3MeKH Ha 3aBOMIi MOXHa 30epiraTH:

— Jlerko3aiiMHCTi OpraHiusi pimunn (cnupTH, edipy, aueToH TOWO) He Ginblue
no6u, To6t1o &’ = 0,5-1 noba;

— opraHiuHi pinuHK, sKi He rOPATH (OLTOBA KHCIIOTA) — &' = 1-2 nobu;

— PO34YMHM COJed, KUCIOT, JIyTiB, Aki He ropsTh — ' = 2-3 nobu.

3 inworo 60ky:

Vo= (Vi 8Y(e D), W)

3GipHuKKM i PiAKHX NPOAYKTIB 3a3BH4all BCTAHOBIIOKOTH nicns  onepauif
dinbTpyBanns, ueHTpudYryBaHHS, BIArOHKHM TOMIO; ix pospaxoByloTb abo 1K
peakTopd, 260 AK CXOBHLIA, 3al€XHO BiX TPMBTOCTI TEXHOJIOrIMHOIO MPOLECY.
To6To AKUIO BeIHKMii 4ac poGOTH amapaTa — TO PO3PaxOBYIOTh SK PEAKTOp, a AKINO
He3Ha4YHHH — AK CXOBHIIIE.

[lpu  OpieHTOBHOMY PO3DaxXyHKy  KiIbKOCTI  ZDYK- i HyT4-ineTpiB
PO3paxoBYIOTb KUIBKICTH amapaTiB i MOBEPXHIO ¢ineTpyBanHi. Tlpu usoMy mwis
oBuMCieHb BHKOPUCTOBYIOTH 00°eM  ocaxy Vi, skufl GepeThcs 3 Tabmuub
MaTepiansHOro GanaHcy nesHoi craaii,

V,=Vi*K,
Ve=V,/qa,

1e Vp — poGounii 06’eM ocamy (ocaj, AKUA 3HAXOIUTECA Ha ¢ ineTpi), M.

TMpuiimaemo H (M) — BicOTy ocaly Ha GinbTpyBanbHii neperopoati:

— s nytd-inetpa H = 0,1-0,3 M,

— nns apyk-¢insrpa H = 0,05-0,25 m.

Toni noBepxua ¢inbTpyRanbHOl neperoponky F, MaTHMe IUIONTY
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Fp= Vp/H, [M°]
3a HOpPMAaMH TEXHOJIOTIYHOrO PeXHMY BH3HAYAEMO T i BiAMOBiLAHO 3HaAX0AMMO fB
img:
B=247r,
mp =a/p
Ta npuiiMaemMo m. Toni po3paxoByEMO 3anac MOTY)KHOCTI QiIbTpiB &:
§=(m-mp)/ my, *100%

Hani .3 karanory, Ha ocHoBi F, i m, BuGupaemo mnowty QinbTpyBaibHOI
MIEPEropo/iky Ta iHIIli mapaMeTpu anapara.

Jns po3paxyHKy KUIBKOCTI KaMepHHX CyLIapok 3 Tabnuili MaTepiaqbHOro
GanaHcy BHGHPatoTh 06’eM ocamy Vr, IO NOCTYNAE HA CTAIIO CYILiHHS, TOAI:

V.=V *K,
Ve=V,/a

[puitmaemo H (M) — BucoTty ocany Ha npotseHi (H = 0,01-0,05 m).

3HaXOIUMO IUIOLLY BCiX MPOTBEHIB ‘
F,=Vp/H, [M]

3a katasioroM Ha ocHoBi F,, Bubupaemo F.

3HAaX0MMO IHOLLY OfAHOTO MPOTBEHA -

Fp=a'b, [M?] (s npaBuo, BiH Mae po3mipu 30x50 a6o 40x60 cm).

Toai kinbKicTh NpOTBEHIB Oyae:

n'=F/F, [wTykK]
3a3BHuaii, KUIBKICTh MPOTBEHIB N € MapHO i MOXe OyTH BUOpaHa 3 KaTaory.
3 KaTanory BHOHPaEMo CyIIapKy, 3HaXoOuMo P i my:
B=24/r,
mpy=a/p
Ta npufiMaeMo m. Po3paxoByemo 3anac noTyKHOCTi &:
d=(m-m,)/ m,* 100%

HamnpukiHOi po3paxyHKy KOKHOrO 3 anapaTtiB HaBOAMTBCA KOpOTKa HOro
XapakTepHcTHKa (po3MipH, 00’ €M TOILO) 3 BKa3iBKOK NMPO KOHCTPYKUiAHHIA MaTepian
i cmoci® BUroToBNeHHs (Hanpukian, ctanbHui C.3, 3BapHHIi) Ta KOPOTKi BiJOMOCTI
npo ocoOnMBOCTI KOHCTpYKUii (o6osoHKa, TN Miwanku...). [lapanensHo 3
TEXHOJNOTIYHUMH PO3paxyHKaMH po3poOssioTh TEXHOJOTIYHY cxeMy, Op¥ LBOMY
PO3paxoBYIOTh 1 BKa3yIOTh BCi anaparu. -

TexHonoriyHi po3paxyHKH 3aKkiH4ylOThCS TabnuLer 2, sfKa Ha3HBAETbCA:
«Crnenudikalis TEXHONOTYHOTO 0ONMagHAHHAY. "
Hanpuxian:
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Tabnuya .2
Crenmdikallis TeXHOIOMYHOro 06N HaHHA

Oc-ai KopoTka
Ne| Newa | Hasea | K-t6 |OGem, . PO3MIpH po
. 3 | Marepian Xapakrepuc-
n/m|Tex.cx. | anapara | anapartis| M D, | H,
THKA
MM | MM
COpOUKa,
1| P-1 {Peaktop 2 1 |X18H10T|1200]1500| mponenepHa
Milllaka

Konu noTpiGHa Jye BETHKa MOTYXKHICTh, TO 3 IOBIIHUKIB BUOHPAIOTH amapaTt
Ge3nepepBHOI Iii.

3aoaui ons camonepesipku

3. 5Iky KinbKicTh peakuifiaux amapaTiB nepiomudHOi Aii C/il BHUKOPHCTATH,
AKIIO KUIbKICTB OMepauii, o NMpOBONSTBCS Ha IEBHiM CTail MpoTAroM no6w €
3.9 on/noby, a B OxHOMY amapari 3a 106y — 2.97

4. CKisIbKH onepalliil B anapati Ha NMEBHil CTafil NOTPiGHO NPOBECTH MPOTArOM
106y, wob nepepodbuty 2 M’ CUpOBHHH; Koe(iuieHT 3anoBHeHHs amapaty 70 %, a
{0ro MOBHHI1 06°eM 1M*?

5. BU3HAUMTH KUIBKICTB Cynbypatopie, noTpi6Hux ana cynbdyBsanHa
HiTpoxopBensony i amapaTiB 1A BHCOMIOBAHHA CyJibpoMacH y BHPOOHULTBI
HaTpicBOi coNi M-HITPOXIOPEEH30M-0-CYIBHOKHCIOTH. Kinekicts cynsdomacu V =
5 M’/noby, TpuBanicte cCyabdyBaHHa T = 12 rog; KUIBKICTD  pilMHM, 1LIO
nepepobnseTbcs B anapati ans BucomoBanns Vo = 20 M*/mo6y, Hac onepauii
BHCOMOBaHHs T = 18 roauH. IIpouec BUPOGHUITBA fepiofHyHHi, a NOBHKIA 06’€M
anapaTy 3a KaTalloroM Ha nepmii cranii 2 M.

6. BU3HAUMTH KLIBKICTb Ta 06°€M OCHOBHMX DeaKuifiHHX amapaTiB €MKiCHOro
THMy, fKi NOTPiOHO BCTAHOBMTH Ha MEpIINX JBOX cTafiix y BHPOOHHUTBI
dapmnpenapara, WO MPAIOIOTE Y NEPIOAHIHOMY pexuMi, oBHHUIT 00’€M anapara 3a
KaTANOroM Ha nepuii cTaii 1,6 M’.

lcragin V,=18m T onepauii = 3 TOIL.

2cramis V,=35M T onepanii = 4 TOA.

7. BU3HaUMTH KiTBKIiCTh i 06’€M OCHOBHHX peakKUiiHHX amnapariB €MKICHOro
THITy, SiKi MOTPIGHO BCTAHOBUTH Ha JPYTii cTanii y BUPOCHHULITBI (apMIIpenapara,
MpY MepiONMYHOMY PeXHMi BUPOOHMUTBA, AKIIO MOBHHUH 06’eM amapata 3a
KaTajJoroM Ha nepuiii cranii 2 M, 9=0,8.

1cragin  Vy,=6M T onepauii = 6 TOA.

2cramis V,=15 M T" onepauii = 9 TOA.
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3. BH3HAUMTU KUIBKICTH 1| O0’€M OCHOBHWX pEaKUiH{X amapatiB €MKICHOro
THIY, SKi.MOTPiOHO BCTAHOBMTH Ha ApYrii cranii y BUPOGHWUTBI (apmnpenapata,
NpY [EPIOAMYHOMY pPEXHMi BUPOOHMLTBA, $KILO MOBHMH 06’eM anapata 3a .
KaTaJloroM Ha meplii cramii 5 M°, ¢=0,7.

1 cragisn  V,=12™ T'onepauii = 0 TOA.

2cramii V,=10 M T onepauii = 4 TOA.

9. BU3HauMTH KibKIiCTE i 06’€M OCHOBHMX peakUiHHHX amapartiB eMKiCHOTO
“THIY, SKi NOTPiOHO BCTRHOBMTH HA APYrilt cTanii y BUPOOHMUTBI Qapmmpenapara,
IpH. TNEPIOIUYHOMY DPEXHMi BHPOOHMLTBA, SAKWO MOBHMH 00’€M amapata 3a
KaTajioroM Ha nepmiii cranii 3,2 M°, ¢ = 0,8.

lcragin V,=4wm Tonepauii = 13 FOA.

2cragin V,=6Mm T onepawii = 10 TOZ.

Ipuxaan po3p’s3Ky 3amau:
Bu3HauMTH KUILKICTE H 06°€M OCHOBHMX PeakiifHUX anapaTiB eMKiCHOTo THMY,

AKi NOTPIOHO BCTAHOBWTU Ha MEPHIMX JBOX CTAaAisX y BUPOGHNUTBI (apmnpenapara,
IO NMPALIOE B MEPIOANIHOMY PEKUMI.

l cramin  Vg=18 s T=3 rog.
2cramis  Vg=35u T=6roa.
Po3ze’azok:

1 cranis. Tpuitmaemo V, = 3,2 1", ¢ = 0,75

TOmi V, =V, ¢=3,2"0,75=2,4 ™',

a=Vg/V,=18/2,4=17,5 on/noby

B=24/1=24/3 =8 on/noby

m, =o/B=75/8=0,94, npuitmacmo m = |

Toni d = (m - my)/ my 100 =(1-0,94)/0,94 100 %= 6,4 %

2crania V,=Vg/a=35/2,4=14,8 npuiimaemo ¢ = 0,70

ToRi V', =V, /9 =14,8/0,7 = 21,14, 3a karanorom suéupaemo V, = 25,0 M,

B=24/1=24/6 =4 on/noby

m,=a/Pp=75/4=1,875, npuiimaemo m = 2

Toai & = (m - m,)/ m, 100 = (2 -1,875)/ 1,875 100 % = 6,7 %

Bionosiob: Ha mepiiit cranii norpiGuo ukopuctatd 1 anapar 3 V, = 3,2 M, Ha

ApyTi# ctaaii — 2 anaparu 3 V, = 25,0 M.
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66¢

JOJIATKHU

TaGnuna 1. OcHoBHi (i3HKO-XIMIUHI BIACTHBOCTI AESKHX ra3ip i IapH PEMOBUH 32 HOPMATBHUX YMOB
(To=273 K, Pg=101,3 xITa = 760 mm pT.CT.)

[TiTOMa TEMIOEMHICTS ] . [Temnepatypal Tennora e
Jj’e a3 dopmyna Mo;l. Maia, I‘y;_’r/p:la, WIhi(krK) KpuTHUHI TOYKH KMDiHKS, | napoyTBOp. T, B]sg{ylgl Tb,
wn K/ kMO Cp Cv Tm, °C Pw, aT Txmn °C KI[)K/KI' a rac
1 JAsor N, 28,02 1,25 1,04 0,745 -147.1 33,8 -195.8 200 17,0
2 |Amiak NH,3 17,03 1,771 2,24 1,67 1324 112,7 -334 1370 9,18
3 |Apron Ar 39,94 1,782 0,53 0,32 -122.4 48,5 -185,9 163 20,9
4 eTUIICH C,H, 26,04 | 1,171 1,68 1,35 35,7 62 -83,66 392,6 9,35
5 |Anerod CsHso 58,1 2,59 1,566 - 235,5 47 56 565,7 6.6
6 €H3051 CeHg T 78,11 | - 125 1,14 288.,5 48,3 80,2 393 7.2
7 _|n-byran C4Hyg 58,12 2,673 191 1,73 152 37,8 -0,5 386 8,1
8 %ymneu CHg 56,12 25 1,53 - 146.4 39,7 -6.3 407 772
9 GICHD, H, 2016 | 0090 1,42 1,01 -239.9 12,9 2507 1 454 8.42
10 [ToBitps - 28,95 1,293 1,01 0,72 -140,7 37,6 -195 196,3 173
11 jp-T'ekcan CoHi4 862 | 3084 1,66 1,53 2347 30,2 68,7 378 6.1
12 emit He 4,0 | 0,179 5,28 3,18 -268 2,26 -268.9 19,5 18,8
13 [Tentau CsHe 100,2 4,46 1,66 - 266.9 27 98,4 375 5,65
14 IOKCHJT a30Ty NO, 460 | - 0,804 0,62 1582 100 21,2 712 17,5
15 1OKCHJI CIpKH 130, 64,1 2,93 0,633 0,503 1575 778 -10,8 394 11,7
16 ﬁioxcun BYIIELNO CO;, 44,0 f 1,98 0,838 0,654 31,1 72,9 -782 574 13,7
17 KuceHs 10O 32,0 1,429 0,913 0,654 -118.8 49,7 -183,0 213 203 |
18§ Meran CH, 16,0 0,72 2,23 1,70 -82.5 456 -161,6 511 10,3
19 Merunosuit cnupr | CH;OH 32,04 1,426 1,62 | 135* 240 81,1 64,5 1100 11,4*
20 _Oxcua Byrnemo CcO 28,0 1,25 1,05 0,754 -140,2 34,5 -1915 212 166 |
21 p-TleHTan CsHy, | - 722 - 1,72 1,58 197,1 L 33,0 36,1 360 37
22 |[Tponan GHs | 44,1 2,02 1,87 1,65 96,8 43,0 -42,1 427 79
23 [lponinen CsHe 42,1 1,91 1,03 1,44 91,9 454 -47,7 440 8,335
24 ICipkoBoneHb H,S 34,1 1,54 1,06 0,804 | 1004 90,1 -60,2 549 11,66
25 _[Cipkosyrieus CS, 76,1 339 1 067 0563 | 279 [ 788 46,3 3746 i 89 |
26 [Xnop Cl, 70,9 322 0,482 0,355 144,0 76,1 -33.8 306 12,3
27 [XnopucTHii BOACHD HCI 36,45 1,64 0,78 0,556 51,4 82,7 -85,0 4437 133
28  [Prop F, 380 1,695 0,83 0,60 -101 56,8 -188 172 22,5
29 [Eran C,He 30,1 136 | 173 1,45 32,1 48,8 -88,8 486 8.5
30  [Erunen CH, | 281 1,26 1,53 1,26 9,7 51,6 -103,7 482 94
31 |[EmunoBuii cnapr [ CHO 46,1 2,043 | 1.61* 1,49* 2421 | 63,7 783 | 9218 | 113*
32 [Etunosuii edip CsH,,0 74,12 3,31 1,59% | - 193.8 36,8 345 350% G0* |

* FlapanmeTpu BH3HA4EH! [IPH TEMIIEPATYDI KHIIHHSA PLIHHM.
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Ta6nuus 2. TycTvHa pimH i BOJHMX PO3YMHIB B 3aEXKHOCTI Bl TEMIICpATYpU

Fycruna, Kr/M’, npu Temnepatypi °C

Pewosuna 0 [ 20 | 40 | 60 | 80 ] 100 | 120
AsorHa kucota, 100 % 1547 | 1513 | 1478 | 1443 | 1408 | 1373 | 1338
AsoTHa kucnota, 50 % 1334 | 1310 | 1287 | 1263 | 1238 | 1212 | 1186
Amiak piaxuit 639 610 580 545 510 | 462 | 390
Awmiauna Boaa, 25 % 918 907 897 887 876 866 856
Awninin 1039 | 1022 | 1004 | 987 969 952 | 933
Auetox 813 791 768 746 719 693 665
Ben3uH 767 751 735 717 699 681 665
Benson 900 879 858 836 815 793 769
| ByTHioBHit cumpr 824 810 795 781 766 751 735
Boga 1000 | 998 992 | 983 | 972 958 943
I'ac oCBITMOBANbHUIH 830 819 808 795 781 766 751
T'excan 677 660 641 622 602 581 559
T nineput, 50 % po3uuH 1136 | 1126 | 1116 | 1106 | 1006 | 996 | 986
JietnneHrnikob 1130 [ 1120 | 1100 | 1092 | 1074 | 1060 | 1046
Hietnnopuii edip 736 714 689 666 640 611 576
Hixnoperan 1282 | 1254 | 1224 | 1194 | 1163 | 1133 | 1102
Etunanerar 924 901 876 851 | 825 797 768
Etunosuit cmpt, 100 % 806 789 772 754 735 716 | 693
Etmosuit crvpT, 60 % 904 891 878 864 849 835 820
ETmnosuii crmpt, 40% 947 | 935 923 910 897 885 872
I30npoHuNIOoBHA COHPT 801 785 768 752 735 718 700
Kanbuit xiopnz, 20 % posamm| 1239 | 1230 | 1220 | 1210 | 1200 | } 190 | 1180
m-Kcunon 882 865 847 831 796 796 77
Meruiosuii cnmpt, 100 % 810 792 | 774 756 736 714 -
Mertwosu# cupt, 40 % 946 935 924 913 902 891 880
MypauuHa KucioTa 1244 | 1220 } 1195 1171 | 1147 | 1121 | 1096
Harp imkuis, 50 % posaus 1540 | 1525 | 1511 | 1497 | 1483 | 1469 | 1454
Harp inxwii, 40 % po3aun 1443 | 1430 1 1416 | 1403 | 1389 L_1375 1360
Haryp imkuii, 30 % po3uun 1340 | 1328 | 1316 | 1303 | 1289 | 1276 | 1261
Hatp imxuit, 20 % po3dus 1230 | 1219 | 1208 | 1196 | 1183 | 1170 | 1155
Harpiit xnopuz, 20 % posaws | 1157 | 1148 | 1139 | 1130 1120 | 1110 | 1100
HirpoGenzon 1223 | 1203 | 1183 | 1163 | 1143 ; 1123 | 1103
| [TponinoBuii cIUpT 819 804 788 770 752 733 711
Cipuana xucnota, 98 % 1857 | 1837 | 1817 1798 | 1779 | 1761 | 1742
Cipuana kucnora, 75 % 1689 | 1669 | 1650 1632] 1614| 1597 | 1580
Cipuana kucnota, 60 % 1515 | 1498 | 1482 | 1466| 1450, 1434 | 1418
CipxoByrnenp 1293 | 1263 | 1233 | 1200| 1165| 1125| 1082
ConsHa kucnota, 30 % 1161 | 1149] 1138] 1126| 1115} 1103} 1090
Tonyon 834 866 847 828 }' 808 | 788 t 766

[Ourosa kucnota, 100 % 1072 | 1048 ] 1027| 1004 981 | 958 922
OutoBa kucnora, 50 % 1074 | 1058 | 1042 | 1026 1010 994 978
XnopGenson 1128 | 1107 1085 1065| 1041| 1021} 995
Xnopodopm 1526 | 1489 1450 1411 | 1380| 1326 | 1280
YoTHPHXJIOPUCTHIA ByTTICIb T 1633 1594 1556 1517| 1471 1434] 1390
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Tabnuira 3. [ InToMa TeNIOEMHICTL PLIVIH 1 BOJHHX PO3YHHIB B 3AJICKHOCT1 BLI TEMIEPATYPH

PeuoruHa Temnoemnicts, Jx/(kr K), npu remnepatypi °C

. 0 20 | 40 [ 60 80 [ 100 [ 120
AzotHa kucnora, 100 % 1751 1760 | 1781 1802 1823 1844 1864
A3zotHa kuciora, 50 % 2795 | 2849 | 2904 | 2975 | 3058 | 3100 | 3184
AMiak piIKHi 4609 | 4735 | 4860 | 5112 | 5447 | 5740 | 6201
AwmiauHa Boa, 25 % po3unH 4316 | 4316 | 4358 | 4441 | 4525 | 4609 | 4735
AHITH 1998 | 2040 | 2086 | 2128 | 2174 | 2216 | 2262
ALIETOH 2116 | 2179 | 2242 | 2304 | 2371 | 2434 | 2497
benzon 1634 | 1730 | 1827 | 1927 | 2024 | 2120 | 2178
byrunosui cnupr 2107 | 2325 | 2543 | 2765 | 2983 | 3205 | 3423
Boga 4232 | 4186 | 4182 | 4190 | 4190 | 4232 | 4274
[excaH 2246 | 2246 | 2246 | 2246 | 2246 | 2246 | 2246
I'miuepuH, 50 % po3uuH 3562 | 3562 | 3520 | 3520 - - -
Hixnoperan 1060 | 1148 | 1240 | 1328 | 1420 | 1512 | 1600
Etunauerar 1848 | 1919 | 1990 | 2066 | 2137 | 2208 | 2279
Erunosuii edip 2212 | 2267 | 2409 | 2652 | 2891 | 3130 | 3364
Erunoswuii cupt, 100 % 2292 | 2484 | 2715 | 2966 | 3222 | 3515 | 3808
Emnnosuii cimpt, 60 % 3058 | 3142 | 3310 | 3478 | 3603 | 3771 | 3980
Etunosnit cnmpr, 40 % 3436 | 3520 | 3645 | 3687 | 3813 | 3938 | 4022
Etunosuii coupr, 20 % | 3813 | 3855 | 3896 | 3938 | 3980 | 4064 | 4106
I3onponunoBuit cnupt | 2363 | 2660 | 2958 | 3256 | 3548 | 3842 | 4135

Kanpnito xnopun, 25 % pozunn| 2891 | 2941 | 2975 | 3058 | 3100 | 3142 | 3184

Harpiit inkuii, 50 % po3uun 3239 | 3222 | 3214 | 3205 | 3197 | 3193

Harpi#i inxuit, 40 % po3umn 3381 [ 3423 | 3460 | 3478 [ 3486 | 3486 | 3486
arpy o PO

Harpiit ijixnii, 30 % po3uun 3452 | 3520 | 3587 | 3624 | 3641 [ 3641 | 3641

Harpiit igkuif, 20 % posuun 3528 [ 3612 | 3666 | 3695 | 3712 | 3720 | 3720

Harpito xopun, 20 % posunn | 3943 | 3934 | 3922 | 3900 | 3896 | 3855 | 3855
apito x10p po

1

Metunoswii cinpt, 100 % 2468 | 2568 | 2669 | 2765 | 2866 | 2966 | 3067
Metunopwii cimpt,40 % 3520 | 3561 | 3603 | 3603 | 3645 | 3687 | 3729
Mypaiuga KucioTa 1065 | 2053 | 2141 | 2225 | 2313 | 2400 | 2484
HirpoGenson | 1400 j 1454 1 1508 | 1567 | 1622 | 1676 | 1735
OxkraH 2204 | 2204 | 2204 | 2204 | 2204 | 2204 | 2204
Orroa kucnota, 100 % 1885 | 1994 | 2103 | 2208 | 2317 | 2426 | 2535
Ormroa kucnota, 50 % 3058 | 3100 | 3142 | 3184 [ 3268 | 3310 | 3352
Cipuana kucnora, 98 % 1404 1458 | 1513 1571 | 1626 1684 1735
Cipuana kuciiora, 75 % 1873 | 1940 | 2007 | 2074 | 2137 | 2208 | 2275
Cipuana xucnota, 60% 2200 | 2283 | 2367 | 2451 | 2535 | 2618 | 2702
Cipxosylnens 985 997 1014 | 1026 | 1039 | 1056 | 1068
Cousina kuciiora, 30 % 2304 | 2472 | 2640 | 2807 | 3017 | 3184 | 3352
Tonyon 1613 | 1705 | 1797 | 1890 | 1982 | 2070 | 2120
Xnopbenson 1257 | 1320 | 1382 | 1445 | 1508 | 1575 | 1638
+XnopogpopM {993 1022 | 1052 | 1081 | 1110 | 1140 | 1169
YoTHPUXIOPUCTHH BYTTICITL 838 863 892 922 | 947 976 | 1005
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Ta6nuus 4. TeMnepaTypa KMIIiHHS | TennoTa GasoBHX MEPETBOPEHD NEAKMX PIlMH IIPH
armMocgepHOMY THCKY

. NP Iyc- or~| TemnoTa dazosoro
KF/M TKHI‘I Tnnan rxunaL qnnan
AueroH (CH;3),CO 58,08 810 | 56 -94.3 523 98,1
AMiak NH; 17 682 | -334 | -717 1374 350.4
Aninig CeHsNH, 93,1 1022 | 1844 | -63 448 113,5
Benzon | CeHs 78,11 900 80,2 | +55 394 126,1
Byranon C4HsOH 74,12 810 117,7 | -90 590,4 1253
Boga H,O 18 998 100 0 2264 333
I'ekcan B CeH1g 86 660 68,7 -95 3372 151,4
EraHon C,HsOH 46 790 783 | -114 | 8493 108
Etunauerar C4HO 88,1 900 77,1 | -83,6 373 119
ETHIEHIITIKONb CHsO, 62,1 1115 | 1975 | -87 8008 -
m-Keunon CsHio 106,1 864 | 139,1 | 478 | 3436 128
Mertanon CH;OH 32 800 64,7 -98 1100 99.3
Merun auerar C;HsO; 74,1 930 57,5 | 98,7 411 -
HitpoGenson CsHsNO, 123,1 1200 | 210,6 | +5.8 410,6 94,3
CipxoByrjieupb | CS, 76,1 1290 46,3 -112 352 57,7
Tonyon CsHsCH; 92,1 870 | 1108 | -95 362,5 I 71,9
Xnop6enszon CsHsClI 112,6 1042 | 130,6 | -452 | 320,5 66,7
Xnopodopm CHCIL; 119,4 1530 | 612 | -645 248 -
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Puc.1. Anapar 3 MEXaHIYHHM NepeMillyIoquM 06NaHAHHAM (3 OBEPXHEIO TEIUIOOOMIHY Y
BUrIAAI 060n0HKH). KpecneHns 3aranbHoro BUrsay
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Tabmuug mTynepis

L Mpoxin Tuck
Kinpkict . o
IMo3H. Hassa . YMOBHHI YMOBHH#H
Dy, Mmm Py, MIla
Al-3 | Bxig npoaykry 3 100 0,1
r Hoa rinesn 1 100 0,1
TEPMOMETPa
i Buxin npoaykry 1 100 0,1
E1-2 | Buxia Xoj10J0areHry 2 50 0,2
K Bxix xoj10J0areHTy 1 50 0,2
C1-2 | Jns orjasaoBoro ckiia 2 100 0,1
JIrok 1 400 0,1
Ilepenik 0CHOBHHX CKJIAZOBHMX YaCTHH anapara
£ %_ o 2 1ln H 1 Mpumi
3 -8 S O3HAYEHHS a3Ba ) pUMITKa
+ | 36ipue kpecnenna | |
] | Tipubin Mimame | 1 |
2 Kpuinka oKy 1
3 Kpuuika 1
4 Onopa 4
5 Miuranka skipHa 1
6 Kopmyc 1
7 O6onoHKa 1
8 I'ib3a 3 1
TEPMOMETPOM
9 YiinbHEHREA 1
TOPIEBE
10 MexaHi3m "4
SOKUMHHUI 0

Tabauud S

Tabauus 6
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BCTAHOBMIOETbCH HM3Ka Hamaumkosux THekis; [OCT 13372-78, y skomy
BCTaHOBJICHO HU3KY €MHOCTEH. ) s

CraHAapTHi BENHUYMHH €MHOCTEHN BIANOBINAIOTH JBOM pAlaM npedepeHLiHuX
uncen R—10 (Ginbute 1 M°) Ta R-5 (meHwe 1 M) S

Pan R-10 Bu3sHadeHHH TEOMETPUYHOIO nporpe@ielb 3 koediuientom Y10
(06%emm, M°, 1, 1,25, 1,6, 2,0, 2,5, 3,2, 4,0, 5,0, 6,3,.8,0, 10, 12,5, 16, 20, 25,
32, 40, 50, 63, 80, 100, 125, 160 Towo).

Psn R—5 BU3HAYeHHl reoMeTpHuHOI0 mporpecielo 3 koediuientom V10
(06’emu, M, 1, 0,63, 0.4, 0,25, 0,16, 0,1, 0,063, 0,04, 0,025, 0,016, 0,01).

HailinmomMpeHiluuM KIIacOM peakTopie € anapamu EMKICHO20 muny 3 enexkmpo-
nepemiuyeanorumu npucmposmu. 1le — BepTUKabHI €MKOCTI, YcepenuHi KMX € Baji,
mo obepracThed, 3 MexaHiyHO0 Miwankoto. [l ninpeneHns (BimBeneHHs) Temna
PEaKTOpH CIOPSUKAIOTh COPOYKOI a0 3MiHOBMKOM. :[lo TOro 3, BOHM MalOTh
naTpyOKH U1l YBEIEHHS Ta BMBENEHHs piokux abo ra3onoAiOHUX PEUOBHH, a TAKOXK
MOXYTh OyTH criopskeni Gap6oTepamu abo iHIIMMH 2ePYHOUHMH NPUCTPOAMH. Ho
KOHCTpPYKLi}i amapaTiB BMCYBAIOTbCA CYBOpPi BHMOFM L1010 3abe3neveHHs
repMeTH4HOCTI.

Po3MipH anapaty BM3Ha4aKTb 33 JOTIOMOFOK0 MacOOOMIHHHUX, TEXHOJIOTYHHX |
TeNUIOBMX PO3PaxyHKiB, fAKi JalOTh OCHOBHI poGodi mapameTpu: pobounit 06’em,
PO3MipH OKPEMHX €IEMEHTIB allapara Ta MOBePXHi TeIwI000MiHYy TOILO.

Koncmpykmueni enemenmu anapamie
Hapru (o6nuaiikn)

3a3euuali, KOpIyca €MKOCTeil | anapaTiB BUTOTOBNAIOTH LUAUTIHAPHYHHMH i3
NMCTOBOTO TpoKaty 4u TPyG. JliameTp WMIHAPUYHMX Lapr s amapariB, ki
BHTOTOBJIAIOTBCA i3 CTAM, KONBHOPOBMX METaniB YH CIUIaBiB, BHOMpaloTL 3a
crasnnapramu (Hanpuknag, FOCT 9617-67).

3BapHi nMNiHApHuHi 06uyaliku diameTpoM f0 600 MM BUIOTOBIAIOTL 3 OMHMM
MepHIiOHANEHMM LIEOM, a GiNBUIOro AjiaMeTpy — 3 KilbKOMa IBaMH.

3Ha4yHO PIAINE 32CTOCOBYIOTh KOPITYCH amapatiB 3 IIOCKHMM cTiHKaMy; Taki
anapaTé BUKOPHCTOBYIOTb 32 HEBENMKHX Nepernalis THCKIB i Haif9acTille K KOXYXH
CYIIApOK, XOJIOAMILHUKIB, KOHIEHCATOPIB, xopnycie GinsTpiB i ToMy noni6Hux
araparis.

JHuIa i KpHIIKH anapaTiix

JIHHMINA i KPULIKHM anapaTiB BUTOTOBIRIOTH Pi3HOT popMu — chepHyHi, eminTuyHi
(puc. 4.2.1, a), niBkynmsoBi, Kowiuwi (puc. 4.2.1, 6), IWIOCKI — 3aJieKHO Bl
TpU3HAYEHHs, HABAHTAXKEHHS (THCKY), @ TAKOXK cnoco0y BUTOTOBJICHHS.

anapartax, ki MpalkoTh MiJ THCKOM, BHKOPHCTOBYIOTb cepuuHi, KOHi4HI H
eninTMuHi BigGopropaHi AMMIA i KPHIIKK. 3aBIAkM BiaGopTOBUI (umniHapHYHA
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Tabnuus 7
OCHOBHI TEXHIYHI JaHi CTAILHUX €MATLOBAHMX ANapaTiB 3 MEPEMIYIOUHM 001aIHaHHAM

HokazHuk O ew. " |
0631 10 16 25] 40 631 10 16|
YMOBHHH THCK !
(HamuukoBwit), MITa
(KI‘C/CMZ), He Guthiie
B kopmyci 0,6(6)0,6(6) | 0,6(6) | 0,3(3)10,3(3)|0,3(3)| 0.3(3){ 0,3(3)
B o6onoxui 1,0(10)]1,0(10)[1,0(10)] 0,6(6) | 0,6(6) | 0,6(6) | 0.6(6) | 0,6(6)
Ilioma nosepxi 228 (345|473 | 63| 91| 1231 1851 274
TEIUIOOOMIHY, M
JliaMeTp Bany MilllaTkH B
30Hi CAIbHUKOBOIO 57 57 65 65 80 130 | 130 130
VINUTBHEHHA, MM
OCHOBHI pO3MIpH, MM:
D 900 | 1000 | 1200 1400 | 1600 1800 | 2200 ; 2400
D, 1000 | 1100 | 1300 | 1500{ 1700{ 2000 | 2404 | 2604
D, 620 | 700 { 850 | 950 | 1000| 1220 | 3052 | 3288
D, 1290 | 1525} 1730 | 2020 | 2240 | 2580 | 2935 | 3910
Dy 760 | 800 { 950 | 1050 | 1250 | 1550
H 870 | 1140| 1280 | 1440 170 | 2250| 2935 | 3910 !
H, 960 | 1245 | 1385 1545 1895 2355 | 3060 | 4035
H, 2760 | 3040 | 3340 | 3630 | 4700 | 5600 | 5405 6380
Hs 530 | 600 | 700 | 800 | 830 | 1100 | 1775 | 1855
Ha 250 | 290 | 320 | 340 | 400 | 460 | 1020 1095
Hs 315§ 345 | 375 | 445 | 505 | 515 _ —
Hs 500 | 700 | 700 | 1000 | 1300 | 1300 | — —
Hy 365 | 405 | 465 | 555 | 610 | 670 | — _—
Hs 90 90 90 90 90 90 — —
L 1350 | 1615 | 1820 | 2130 | 2350 | 2710 3192 | 3448
L, 608 | 658 | 758 | 858 | 958 | 1108 1352 | 1452
L, 200 | 330! 330 | 330 [ 330 | 400 — —
Ls 300 | 365 | 380 | 460 | 530 | — —
S 12 12 14 14 16 16 | — —
S 8 8 8 8 8 8 — —
R 260 | 300 | 350§ 400 | 500 | 610 | — —
d 24 24 24 35 35 35 — —
Maca, kr, He Ginpuie 1060 | 1400 | 1890 | 2440 3740 5200 | 7700 | 10000
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warm.ry

59.  Enexmpounuii pecypc. — PexxuM goctymny:
60.  Erexmponnuii pecypc. — PexxyM goctymny:
61.  Enexmponnuii pecypc. — PexuM poctyny:
62.  Enexmponnuii pecypc. — Pexxum nocrymy:

63.  Enexmponnuii pecypc. — PeXuM 0ocTyny: vww . kapsulator ru
www farmpribor.ry
. 65, Enexmponnuii pecype. — Pexxum noctyny: http://nikopharin.com.ua
66.  Enexmponnuii pecypc. — PexuM noctymy: hitp://capsulator.narod.ru
67.  Enexmponnuil pecypc. — Pexxum goctyny: hitp://www.rommelag.com
68, Enexmponnuil pecypc. — PexuM gpoctymy: http://'www lvondeltbasell.cons
69.  Enexmponnuii pecypc. — PexuM noctymy:
http://processes.open-mechanics.com
70.  Enexmpounuii pecypc. — Pexxum noctymy:
http://www ideasandmoney. ru/Nirr/Details/ 145326
71.  Enexmponnuti pecypc. — Pexum nocryny: http://diaveritas.com.ua
72.  Enexmponnuti pecypc. - Pexum goctyny: hitp://www . bioinformatix.ruy
73.  Enrexmponnuii pecypc. — Pexum goctyny: http://uapf.com.ua
74.  Enrexmpounuii pecypc. — Pexxam noctymy: http:/super-chemistry.narod.ru
75.  Erexmponnuit pecypc. — PesxuM goctymy: hitp://www.simas.ru/products
76.  Enexmponnuii pecypc. — Pexum noctyny: http://ecolab.kiev.ua/modules/
77.  Erexmponnuii pecypc. — Pexum poctyny: http://himlabor kiev.ua
78.  Enexmponnuii pecypc. — Pexxum noctymy: http://www.simas.rw/products
79.  Enexmponnuii pecypc. — Pexxum poctyny: http://www.rusnanonet.ry
80.  Enexmponnuii pecypc. — PexxuM noctyny: http://www.rusnanounet.ru
81.  Enexmpounuii pecypc. — PexxuM goctymy: http://www.spm.genebee.msu.ru
82.  Enexmponnuii pecypc. — Pexxum noctymy: hitp://www.aist-nt.ru
83.  Enexmponnuii pecypc. — Pexxum poctyny: hitp.//www.omega.com
84.  Erexmponnuii pecypc. — Pexum poctyny: hitp:// www rusnancnet.ru
85.  Enexmponnuii pecypc. — Pexxum goctyny: http://www.ntmdt.com
86.  Enexmponnuii pecypc. — Pexxum noctyny: http://www.nanoscantech.com
87.  Enexmponnuii pecypc. — PexuM poctymy: hitp://www.simas.ru
88.  Enexmponnuii pecypc. — Pexxum noctyny: hitp.//www.therinoscientitic.com
89.  Emexmponnuii pecypc. — Pexxum poctyny: hitp://www.biomerieux-usa.com
90.  Enexmponnuii pecypc. — Pexum noctyny: hitp:/www.cepheid.com

64.  Enexmpounuil pecypc. — Pexxum noctyny: hitp:/
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NiIAHKa AoBxkHHOW h; = 25, 40 i 50 MM) 3BapHuil WIOB NpU NPHEIHAHHI JHUILA 10
Haprd BUHOCHTBCA 3a MEXi HEOE3NMEUYHO! 30HH i THM CaMHM HE HaBAHTAXYETHCSA
NOAATKOBO HA 3FUH.

6)

Puc. 4.2.1. Enirrrune (a) i koniuse (6) BinGoprosani nnuma

Huuma HepinboproBani cdepuuHi (KyTbOBHH CerMEHT) BHUKOPHCTOBYIOTH
TiNbKK O71A anapaTis Ml HAMMB, A TAKOXK AK €EMEHTH 3'eMHHUX (JIAHLEBMX KPHIIOK
niameTpoM 1o 800 mMm.

Koniyni nHUUIA BUKOPMCTOBYIOTh Y BHN[Ky, KOJH MOTPiGHO MepeiiT Bin
UWJIHAPYYHOI YACTMHH OIHOTO AiameTpy A0 UWIIHAPHYHOI YACTHHM IHIWIOTO
JiaMeTpy Ta Y BEPTHKAILHMX anaparax I 9ac iXHp0l poGOTH 3 B’A3KHMH i CHITy4HMH
MarepianaMu, KoHiuHa opMa nojierurye ix BuaaneHHs.

IInocki nHUWA (KPUUIKH) BUKOPHCTOBYIOTb Y BEPTHKAIBHUX EMKICHHX anapaTax
NiJ HAIKB, BOHM J€WIEBi i NPOCTi y BUrOTOBNICHHI, ale VIS anaparis, Ki MPaLIoIOTh
[iA THCKOM, BOHHM He MpHAaTHi. YacTo iX 3aCTOCOBYIOTh [/IS BHUTOTOBJICHHS JIOKIB i
3arJTyLIOK.

Paanuesi 3’¢AHaHHA

@aanyi — ue HaNMOWMpeHili po3’eMHi 3’eqHaHHA anapartis i Tpy6OMpOBOIiB.
BonM TakoX WHPOKO BHKOPUCTOBYIOTBCA 1A 3’€HAHHA OKPEMMX YAacTHH anapariB
(J1I0KH, 3’€MHi KPHILKH Ta iH.).

KoucTpyxkuii Ta posmipn ¢uaHueBHx 3°€IHAHb CTATBHHX amapaTiB i EMKOCTEN €
PI3HOMAHITHUMH Ta NpUHAMAIOTLCA 33 Faly3eBHMH cTaHaaptamu OCT 26425 — 72 +
OCT 26-433-72. TnH cTabHMX i 4aBYHHHX (IAHLB V15 IUTyLIEPIiB MALIWH, alapaTiB,
€MHOCTeH, B 3QIEKHOCTI Bil BE&IMYHHH YMOBHOTO MPOXOAY i YMOBHOTO THCKY,
BeraHormoe FOCT 1233—67. BiH NoMmMpIoeTECA Ha yMOBHHI poxia i 10 Mm (D, 10)
10 3000 MM (Dy3000) i na ymosHuii THCK Bin 0,1 MITa (py1,0) 1o 20 MITa (p,200).

Slx npasuno, ¢nanenr ~ ue KifbLue 3 7eroBaHOi CTaji, SKE TPHBApEHE 1O
BEPXHIX YaCTMH anapaTa i kpHmku (HainpocTiumii duianeus 306paxeHuii Ha pHC.
4.2.2, a). Onmanui Moxyre OyTH BHrOTOBNEHi 3 onHoro Metamy abo MatH
HaIUTaBJIeHHA i3 3aXMCHOro Meramy. BOHM MaloTh OTBOpM Mim GonTH, ki
3aTHCKAIOTBCA Tafikamu. Mixk ¢raHLSIMH CTaBNATE MPOK/IAIKy MJIOCKOro, JiH30BOrO
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uy oBaNLHOrO mepepizy. [lns TOro, WoO 30LIBMIMTH 3yCWUIS HA CTUCK, daanui
BUTOTOBJIAIOTH QirypHUMH (pHc. 4.2.2, 0).

Jlsis HafiHai#HIIOro 3°€IHaHHA BUKOPUCTOBYIOTDH ¢naHui, AKi MalOTh BUCTYITH
i KaHaBKH, HANpUKIan , wun-nas” (puc. 4.2.2, B). Lle 3’€iIHaHHA BUKOPUCTOBYIOTE 33
BHCOKMX THCKIB, ¥ BaKyyMi, Mia 4ac poOOTH 3 OTPYHHMMH PeHOBHHAMH Ta in. Horo
CYTTEBHMM HEJONIKOM € BaXKKiCTb y pazi 3aMiHH MPOKIAAKH.

3a mye BUCOKOTO THCKY BUKOPHCTOBYIOTD 3 *enHaHHA , 8 3amok” (puc. 4.2.2, 1),
fKe € OJIHMM 3 BAPiaHTIB 3'€HaHHA ,wun-na3”. [lepesara UpOro 3 ’€IHAHHA TOJ1Srae
B 3py4HOCTI 3aMiHH NMPOKIAIKK. Martepian i hopmy MpoKanKu BUGMPAKOTH 3aNCHKHO
BiJl TMCKY, TEMIeEpaTypy Ta BJIACTHBOCTEH CEpPENOBHIIA B anapati. BoHH 1OBHHHI
MATH JOCTATHIO TUIACTHYHICTh MPH yIliIbHEHH] GaHLEBOrO 3’ €IHAHHA.

KpHIIKS
1 e

{ ZZ7

1
|
‘
\

a) 6) 8) r)
Puc. 4.2.2. THIH YL THHIOKOMX TIOBEPXOHS (IAHLEBHX 3'€AHAHD
a — mpocTHii (raneLs 3 MIOCKOK TIOBEPXHELO,
6 — dirypHuii pnaHems 3 UIOCKOKO MOBEPXHEIO, B — 3" €IHAHHS , LIKN-Na3”,
T — 3'€/[HAHHA ,,B 3aMOK”.

YapyHHi anapaTH BUTOTOBJAIOTH METONOM JIHTBA, OKPEMO BiIIMBAIOTH YBECH
KOTEN 3 THUIIEM i (AaHIBIMK Ta OKPEMO - KPHLIKY 3 (IaHUAMH, K OHE uine. Mixk
HHMH CTaBjiaTh Tpoknaakd. YaByH € Oinbi KOpO3iMHOCTIMKHMI, ajle Mae MEHy
MeXaHidHy MIiLHICTB, HiX CTajb, BUTPUMYE THCKH 10 0,7 MIla (crane y 10 pasis
Ginbie). YaByHHi anapaTh MaroTh OUIBILIY TOBIIUHY CTiHKH, 2 TOMY Baxdi.

Mpoknaaky y (raHueBHX 3’ €AHAHAAX

3anexHo Big Marepiany MpoKIankH OyBalOTb: HeMeTaneBi, MeraneBi i
KOMOiHOBaH.

HeMeranesi NpoKIagKu:

1) ryMOBi — BUKOPHCTOBYIOTBCA PitkO (32 HEBUCOKOTO THCKY i TeMrmepaTypH 10
50-60°C Ta 32 BiACYTHOCTI Napy OPraHi4HHX PO34MHHHKIB);

2) mapowiToBi — Li¢ KOMOiHOBaHi MpOKIanKu 3 azbecty, KaydyKy i pi3HHX
HamoBHIOBaYiB. BHKOPHCTOBYIOTECA 3a TeMIEparypH A0 450°C i Ticky po 6 Mlla.
Bouu CTiliKi 10 Jii KHCIOT i PO3UHHHHKIE;

3) a36ecToBi — BHKOPHCTOBYIOTBCH 33 TEMIIEpaTypH 10 500°C, kucnoTocTiiki
(6yBaroTh y BUIAI LIHYPA i IMCTOBOTO Mmarepiany);

4) noniBiLIXAOPUAKI — KMCTIOTOCTIHK], 100pEe BUTPUMYIOTE THCK, /1€ HE CTiliKi

[0 Aii TeMreparypH (BUTPHMYIOTH A0 50-60°C);
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5) TednoHOBI — MaOTh abCOMIOTHY XiMiuHY CTIHKICTB, ajie MajOMIACTUYHI, He
BMKOPHCTOBYIOTBCA 3a Ay>Ke BHUCOKOTO THCKY Ta Y BaKyyMi;

6) WKipsHi — BHKOPUCTOBYIOTECS Jy>Xe PiAKO (HECTifKi).

MeraneBi mpokanaku:

BHKOPHCTOBYIOTBCS 32 BUCOKOTO THUCKY, BUTOTOBILIFOTBCH 3 METATIB, AKi MalOTh
BHCOKY IUTACTHUHICTh (Mi/lb, AIIOMIHIH, 3aJTi30 3 HU3LKUM BMICTOM BYIJIELIO, iHKOJH

CBUHELb i HiKe/b), MPH LILOMY CHJIa 3aTHCKaHHA Mae OyTH Taka, o0 MeTan He BUTIKaB.
Kom6iHoBaHI NpokIaaku:

BHroTOBASIOTh 3 METATIUHUX i HEMETANIYHUX MaTepiaiB, AKUM MeTajl HajJac

KopcTkocTi (apmatypa), a HemeTal — repMeTudHocTi. Hanpukiaz, a3becto-meranesi
NPOKJIANKH: CTANCBMI APIT 3 a30€CTOBMM HanmoBHIOBadeM. J[ns Jiy»e arpecHBHOTO
CepeNOBHUILA BUKOPHCTOBYIOTh METAIH B TOHKOMY (TOPOIUTACTOBOMY YOXJI.
EneMeHTH rapHiTypu anaparis
LImyyepu

Pe4oBMHM BHOCATBCA B amapar d4epe3 IUTyUepH, PO3MipU SAKMX € 3HAYHO
MEHILMMH 3a JiaMeTp amapara, ajle He MOBMHHI OyTH oy)ke MayuMmH. baxaHo, mwob
LITyLlepH Ha OOHOMY arapaTi MalM Mo 3M03i OZHAKOBHIl Aiamerp i OynM po3MilleHi
He JyKe TiCHO, 00 rapaHTyBaTH 3py4HicTh Ta Oe3neky iXxboro o6CIyroByBaHHsI.

LTyuep cxiagaeTbcs 3 KOPOTKOrO Bimpizka TpyOH, OO AKOTO NpHBapeHMit
¢naseus. MiHiManbHA JOBXKHHA Ma€ OYTH TaKO, W00 OyJI0 3pyYHO BCTAHOBMIOBATH
6ontu mpu ¢naHueBoMy 3’eqHaHHi. [IpHBapIOIOTH WITyLEp OO amapara 3a OJHHM 3
TaKMXx BapiaHTiB (puc. 4.2.3):

Haiinomwupenitum € Bapiant | (Halimiudime 3’enHanHs). Bapiant 11

) L }
H - 4 N
Illl 6 llll N |

. 1

z &~ N :

1 1T i
Puc. 4.2.3. Konctpykuii pnaHuesux wryuepis

BHKODHCTOBYIOTb, KOJIW BCEpPEeIOHHi anapata He Ma€ OyTH >KOOHHUX BHCTYHAKYHX
4acTHH. Y BHNAgKy eMainboBaHoi a0 TIyMoOBaHOI amapaTypd  iHKOJIM
BHKOPHCTOBYIOTh BapiaHT IIl. ¥ HpOoMy BHNaaky WITyuep MPHBApIOKTH B CTHK A0
BizboproBaHoro kpato oTBopy. Llell Meton € ckiagHuM, ane 3a0e3lnedye TUIABHHIH
Hepexiji, AKUH Terko eMaoeTheA.

HItyuepu MMTHX (4aBYHHUX) anapaTiB BWIMBAIOTHL pa3oM i3 KopmycoMm. Yacro,
mo6 ykpinmuTH cmabke Micue, Ha OTBIp CTaBNATH KiNblie i NPHBapIOIOTL HOro no
noBepxHi anmapara. llITyuepd s 30MBY piIMHH pO3MILIYIOTh B HalHMOXKYiM TOYLi
11 3abe3neveHHs NOBHOTO BHAANEHH:A pinnHHU. Konu mtynep HanpasneHuii BOik, TO
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As 3a6e3ne4YeHHs MOBHOTO OTIOPOXKHEHHS anapaTta BUKOPHCTOBYIOTh OAMH i3 TPHOX
BapiaHTiB (pic. 4.2.4):
[IpuBapenuii go muuwa (prc. 4.2.4, I) wryuep notpebye 3Ha4HOro MiAHATTA

11 m
Puc. 4.2.4. Crioco6u npuBapioBaHHA 3NHBHAX IITYUEPiB

anapara. Y Bunazky 6, 11, konu wryuep po3millieHu#i Ha ONHOMY PiBHI 3 IHUIIEM

3a6e3neuyeThCA MOBHUIA 3/14B, ane ¢UlaHelb OMyLIEHUH HUXKYEe JHHUINA anapara, wo
noTpebye NiNHATTA anapara BHIIE Bill piBHA DiAnoryn. BurHyTui wWrynep (puc. 4.2.4,
[1I) BCTaHOBIIOIOTH TOJIi, KOJIM HEMOMUIHBO BiCh INTYLEPa OMyCTUTH Hik4e. OlHaK y
11bOMY BHMAJIKy B anapaTi 3a/IMIAETHCA He3HAUHA KibKICTh PIAMHH MCIIs 3THBY .

Tpy6u HanoeHeHHs
[HOAI B WITYLEp, A 3ano6iraHHs CTikakHs i po30PU3KyBaHHSA PilUHM 10 CTIHKAX
amapara, BCTaBJIAIOTh TpyGH (natpyOku) HanoeHeHHs (puc. 4.2.5). Bonu He TIOBHHHI
GyTH 3aHypeHi B pilMHY i € 3axuilieHi BiX KOpO3il (eManboBaHi, NOKPUTI CBHHLEM
Tomo). Uac 3aBaHTaKEHHs DiIMH CTAHOBMTH Omu3bko 15 xsuamu. [liametp Tpy6
HATOBHEHHS | LITYLEPiB Ma€ Binnosigatu weKHAKocTi pinuuu V (M/c) [1 — 1,5 m/c] i

06’emy anapary W (m*), To6TO

Puc. 4.2.5. Illtyuep 3 naTpyOKoM HanoBHEHHS

2
o, W
4 3600

D=,’ v
9007V

ne D — niamerp wryuepa Tpy6H.

TOgI
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Jhoku

Joku cayryoTh A8 PEMOHTY, OIVIAQYy I OWYHMINEHHs anapara, MOHTaXY i
AEMOHTaXY MOro BHYTPilIHIX YaCTHH, a8 TaKOX 3aBAHTKEHHHA CHPOBHHM. 3TigHO 3
YMHHUMHM HOPMaMH BUTOTOBJIAOTH JIOKH HACTYNMHUX Aiametpis: 150, 250, 400, 500,
600 i 800 MM. IxHs KOHCTPYKLIist pi3HOMaHITHA i 3aeXHTh Bil yMOB pobOTH 1 THCKY B
anaparti. Halfyacrime JFokM BUTOTOBNAIOTH KPYDJIMMH Ta eninTHYHUMH. Ha BUraaz ue
Kycok Tpybm, sxkui BBapeHMH B KOpIyC amapara, aHJIOriYHMM A0 1UTylepa, ane
Ginbuoro giameTpa i MeHUIO BUCOTH. BOHM MarOTh ¢iaHens | KpHILKY, fKa LIiIbHO
HPUTATYE€TBCA. POpMa KPUINKK i KPIilUIGHHA 3a/IEKMTh BiJl KiIbKOCTI BiAKpHMBaHb i
Moxke OyTH y BMDIAAI 3ariaywlkd (piko BiAKpHBaeTbcsa) ab0 MOHTYBAaTHMCh Ha
BiAKHIHUX OONTaxX (4acTo BiAKPHBAETbCA) M iH. JIIOKH TepeBaXKHO MOHTYIOTH HA
FOPU3OHTANIBHIN, arne BOHH MOXYTh OyTH pO3MilueHi i Ha BepTHKANBHINA 4H
HaXMJIEHi i IIoWMHI kopryca anapata. [Ipy LisoMy BOHH MOXYTb PO3MIILyBATHCE 110
NOTHUHiH A0 Kopryca ab0 BepTHKAIIBHO.

[ine3u ona mepmomempis i mepmonap
Iinb3u a0 TepMoMeTpiB i TepMonap OyBaloTs ctanesi a6o wasyHui. Cranesi
i3 € 3 OJHOro KiHLA 3aBapeHi, a 3 APYroro — MarTe QuaHeus, 3’€IHaHUi i3

¢pnanuem wryuepa (puc. 4.2.6, a). YaByHHi rinb3n BiAnMBalOTE NOBHICTIO pa3oM i3
¢nanuem (Puc. 4.2.6, 6).

XPIDUKA ANAPATAE

] By

Tpybra

INCIGRICGL
riman

ONANNRNNNNN

T T R CRELEL LT

4

apra

8) 6)

Puc. 4.2.6. ['inb3u ay1a TepMoMeTpis i Tepmonap
a — ¢Tanesa riny3a, 6 — 9aByHHa rinbsa.

T'inb3y 3aHYpIOIOTH B peaklifiHy Macy. V cepeAmHy rillb3 3aIHBAIOTh PiAMHY 3
BUCOKOIO TEMIIEPATYpPOI0 KHMiHHA (HaNMpHKIAN, TIIHEPHH), B AKY 3aHypIOIOTH
TepMOoMeTp abo TepMomapy, W0 MiA’€AHaHi 1O OpWIagy s BHMIpIOBaHHA
TeMneparyp. Akuio amapar Mac BelnHKMH 00’eM Ta Miwanky, TO CTaneBi riab3u
NOAATKOBO 3MILHIOIOTL, TOOTO BCTABJIAIOTH B iHWY TpyOy i kpai 3aBapiorote. 3
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METOI0 3aXMCTy Bifl KOPO3il Tifb3d IS TEPMOMETPIB | TepMonap eMajtolTb ‘M
NOKPHBAIOTE CBUHLIEM.

Tpybu 013 nepemucKanH

MeTonH 3aBAHTOKEHHA (BUBAHTKEHHS) PilMHH:

1. ITepeTuckanns (ogayva Iia THCKOM).

2. 3aCMOKTYBaHHs (B iHILIOMY anapaTti CTBOPIOIOTH BaKyyM).

3. [epenoMiyBaHHs (BUKOPHCTAHHA HACcOCa).

4. MeTomu camoruIiBy (OJIMH anapat po3MillieHHil BULLIE, HiK iHWHHA).

V BHmalKy MepeTHCKAHHA: 3BepXy B amapar no jiuii rasy (3 NOBITPSAHKOIO)
[TOMAI0TH CTUCHYTHI ra3, AK#ii THCHE Ha PiKy peakuifiHy mMacy (puc. 4.2.7). Pinuna,
B CBOIO 4epry, MOTpannse B TpyOy mepeTuckanus (abo uepes HIDKHIf CITyCK, AKILO
Tpy6H TIepeTUCKAHHA HEMae) i IepefacTbCs B iHWIMHA anapat (36ipHUK).

Puc. 4.2.7. CxeMa nepeTHCKAHHA PLAMHH 3 anapary |

SIKwo anapaT Mac BenuKi po3Mipu, To TpyGa (6e3 CKOCY) 3aKpilUIIOETBCA B
LeHTpi amapara Ha He3HauHil BifcTani Bin aHa (puc. 4.2.8, a).

B anaparax i3 Milankowo (/0maTeBa, nponeiepHa) TpyOy mNepeTHCKaHHs
KpimiATe 6ins CTiHOK amapara. Y upOMYy BHIAIKY 3aKiHueHHs TPYGH Ma€ KOCHit 3pi3
(puc. 4.2.8, 6).

Puc. 4.2.8. MeTom 3akpiiuieHHA TPy6 MepeTHCKAHHA
a - B LUeHTpi anmapara, 6 — 6ind cTiHok anapara.

SlKwo B anapaTi BUKOPHCTOBYIOTh SKIpHY MIlUa/Ky, TO 3aCTOCOBYIOThH TpyOH,
fKi HE € CTALiOHAPHHMM. IX BCTABNAIOTH y PEAKTOp MiC/s 3yNMHHEHHS Millanky i
BUIMAIOTE Nepes il 3aMmyCcKoMm.
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DOPMACHHI HUMNCHB020 CHYCKY anapamie
Y Bunagky anapatis 6e3 COPOUKH, HUXKHIH CIyCK — L€ 3BHYalHMil WITyUep,
BBapeHMi Y NHHLIE CTATLHOTO anapaTy, abo BiIUIMTHII pazoM i3 yaByHHMM anapaTom.
Axwo craneHui anapat Ma€e COPOUKY, TO B JHHILE Arapara BBApIOIOTH LITYIIED,
a B COpo4Li pobnsaTe OTBIip, Kpai AKOro 3arHHAIOTh 4O CEPEAMHH i MPHBAPIOIOTE JI0
JIHUILA anapara, sk Le 300paxeHo Ha puc. 4.2.9.

copouxa
urryziep 1

Pnc. 4.2.9. KoHCTpyKLlis HIXKHBOTO CICKy araparis 3 COPOIKOI0

lItyuep 1 BUKOPUCTOBYIOTH AN BHBENEHHS peakuiiiHoi Macu 3 anmapara. J{ns
nojadi 4 BHBEJEHHS TEIUIOHOCITB A60 XOJIOA0AreHTIE Y COPOUKY BBApIOOTh LITYLIED
2.

Hekonu B AHULIE anapaTa BBAPIOIOTE IUTYLED, HA AKMI [ONEPEIHBO HAATAIOTE
KiJIbL€ | IPHBAPIOIOTH HOTO JI0 IHHILA, a TOAI 0 KiIbLiA IIPHBAPIOKOTH COPOUKY.

Enemenmu obizpigy ma oxonodscenns peaxmopie

1. 3acTocyBaHHA 000JIOHKH (COPOYKH)

O6onoHku ana o6irpiBy Ta OXOJOMKEHHS B CManbuux anapatax MOXyTh GyTH
MOCTiHO ~ 3aKpinjieHnMH  (TIpUBapeHUMH) abo  3HIMAaTHCh. 1X  KpIiIATE 10
UMHAPUYHOL YaCTHHH arapara. STk BUOHO 3 puc. 4.2.10 AiaMeTp anapaTa € MeHIIHM
3a giamMeTp 000NOHKH (MpubM3HO Ha 50-200 MMm).

Puc. 4.2.10. Cxema anapara 3 060J10HKOIO

3a30p po6ATE AKHAHMEHIIOKW, 06 30iNBUIATH WIBUAKICTS PyXy TEMIOHOCIS.
OGononka (copouyka) Moxe OyTH mpuBapeHa 0 LAPTH amapaTta METOLOM
BiAOOPTYBaHHA Ta NPUBapHOTO KiNbus (puc. 4.2.11).
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meToA Bigb opropxu METOZ IPHEAPHOTO KIbLE

Puc. 4.2.11. Meroan npusap:oBaHHs COPOUKH 10 LIApry anapara

Haii6inbi HaZiiHUM B €KCILTYaTaLlil € METOJ| IPUBAPHOTO KiNbLsd, 300paxeHHH

Ha puc. 4.2.11, 6.
Yacto TEIUIOHOCIH MOXe MICTHTH JOMIILIKH i 320py/IHIOBATH CTIHKY peakTopa i

COpOYKH, TOMY 000JIOHKH MepeBaKHO pO6J'l$lTB 3’€MHMMH, AK 1€ MOKa3aHO Ha puc.

42.12.
dmantieBe 7 CAHAHHA

CTiHKA COPOUXK 3
CTiHKA aNaPATY Guasmienm

Puc. 4.2.12. 3’eMui 06070HKY CTATBHUX anRapatis

JUis npouecis TEIooOMiHy B CTaieBMX anaparax A€KONH BHKOPHUCTOBYIOTH
COpOYKH 3 ,,BMATHHaMK~ (puc. 4.2.13). To6To Ha copoulii pobaATs KpyIit oTBOpPH (iX
niamerp 40—60 MM) 3 kpokom 120-250 MM, Kkpal AKHX BIATHHAIOTH i MPHUBAPIOIOTE 10
Kopmyca arnapaTa. Lle NpuBOAHTE JO YTBOPEHH: JOPCTKOT MPOCTOPOBOT KOHCTPYKLUT,
sKa TpH TOPIBHAHO Mallii TOBWMHI CTIHKH MOXe cnpviiMaTi 3HaYHi THCKH

TEIMIOHOCIA.

O O O
O O O
O O O

Puc 4.2.13. Copouka CTalnbHHX anapartie 3 . BMATHHAMU™

VY uagyHHux anapa"rax-' o6osoHKy ab6o ¢aHelh HEMOXIMBO MPUBAPUTH 10
papri. ToMy KOJM BHTOTOBIIAKOTE TaKWH amapar, TO BiUIMBAIOTH HOro pas’oM i3
npoMixuuM ¢raHuem (Kinbliem) Ii1s KPInIeHHs COpOHKH (puc. 4.2.14). lpu upomy
COpOYKa € CTAIBHOIO.
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A7) mpomisemit

Qmaﬂems
CTiHKa COPOMKM 3

CTIHKa amapary Gmarmiens

Puc. 4.2.14. Copouku 4aByHHMX anaparis

2. BuxopucTaHHs 3Mili0BHKIB

3MiHOBHKH MOXYTh PO3TAILOBYBATHCh B CepelMHI anapara i 3aHypPIOBATHCH
Ge3nocepeninbo B peakuifiHy Macy 4 PO3MIlLBaTHCS 330BHI i He 3ycTpiuaTHCh 3
peakuifiHolo Macolo (puc. 4.2.15).

Kony 3MifioBUK € 6cepeduni anapama, BiH mac GyTH 3aKkpiluleHHH, OCKIIBKH,
BiH MOXeE BiJUIaMaTHCB, KO € BEJHKA LIBUAKICTb PyXy PilMHM B CEPENMHi anapara.
Jna uporo mo OHa anapaTy NpMBaplOIOTh CTalbHUit NMpYT (CTOSK), O AKOTO 3a
JOTOMOrOK XOMyTa Kpinnath 3MiloBuk (puc. 4.2.15). BBeneHHd | BUBemeHHs
3MilOBHKa BinOYBaEThCA Yepe3 HAKPUBKY anapary.

rysonl
auy;mmmﬁ XOMyT
IMAOBYX
3 OBHILITAITE .
IMifioBIx IMIHOBIK
CTOAK

Puc. 4.2.15. Metoam po3milueHHs 3MiHOBHKIB

Konu 3mifioByk posmilliennit 3306ni anapama, #Oro IPUBAPIOIOTH 10 KOpIIyca.
Y ubOMY BMNanKy 3MiOBHKM BHIOTOBNIAIOTH i3 Tpy6 (puc. 4.2.16, I), HanieTpy6
(puc. 4.2.16, 2), meenepa (puc. 4.2.16, 3) un kyTauka (puc. 4.2.16, 4).

Puc. 4.2.16. Koncpykuiii 3osHiwHIX 3miiioBuxis
1 —tpy6a, 2 - wanisTpy6a, 3 - wsenep, ¢ ~ KyTHHK.

IHKo/MH B YaBYHHHX anapaTax 3MiOBHK POSMILLYIOTE BCEPEHHI CTIHKH aMapaTa.
To6To KoMK BiMIMBAKOTL YaBYHHHMIl amapat, 3MifiOBMK PO3TalIOBYIOTh B CEpeMHI
(opmH i 3anuBatoTh yaByHoM. TIpuKiaz nepepisy CTiHKH Takoro anapaty 306paxeHo
Ha puc. 4.2.17. Lle# MeTon 10380/ BUKOPHCTOBYBATH B TAKHX YaBYHHMX ANapaTax
TEIJIOHOCIT (BOASHY Mapy) BUCOKOrO THCKY.
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Puc. 4.2.17. [Tepepi3 CTIHKK 4aBYHHOIO anapara
3 PO3MIlUEHNM BCEPEMHI 3MIHOBUKOM

3. BHKOPHCTaHHS TpY6YATHX TENNOOOMIHHNKIB

Y 1bOMY BHTAIKY [MOBEPXHIO TEMI000MiHy BUTOTOBIAIOTH i3 Tpy6 (puc. 4.1.18,;
1). Lleit MeTon TennooGMiHy € HainpoCTiluM i HaliHanifHilUMM, ane anapary npu
UBOMY CTAlOTh BENMKMMHM i BaXKUMH. Tpybu Kpimnate 0o TpyOHMX rparok. Haii-
npocTiwkM (HafCTapiliuM) METOIOM KpinneHHs TpyG € po3BabLoBKa (puc. 42.18,
2). MeTon po3BaNbLOBKH OCTAaHHIM 4acoM 3aMiHIOIOTh 3BapioBaHHaM (puc. 4.2.18,

3).

TpyG rpeTiH
Tpy6a ,
@' @ [ %

1 2 3

Puc. 4.2.18. Tpy6uamhii TeruioobmiHHEK
] — saranbHuil BUIAL, 2 — KPiIUTCHHA TPYG METOIOM PO3BANBUOBKH,
3 — kpinnesHs Tpy6G METOAOM 3BAPIOBAHHA.

TpyOui rpaTku KpimiasTe #O KOpmyca amapara 3a JOMOMOTOH GonTiB 4M

3BapIOBAHHAM.
BBeeHHs | BUBeIeHHs TIUIOHOCITB i X0/1010areHTiB

SIk npaBHWIIO, 0x0700%cyequi (TaKi piIMHH, SK XOJOAHA BOARA i poscin) —
[TOJAIOTECA B COPOUKY anapara 3HU3y, @ BilBOAATBCS 3BEPXY (puc. 4.2.19). Poscin
[1OTiM 3HOBY NOBEPTAETHCA B LMK (MOCTYMIAE HA OXOJIOKEHHS).

Hazpisaui (napa) — NOJAlOTh 3BEPXY i BUBOMATH 3HU3Y COPOUKH. IIpyn mpoMy
fimis BHBEOEHHs OONaJHAHA KOHACHCAUIHHMM TOPLIMKOM [JIf  MPOTLYCKaHHA
KOHZEHCATY i He MpoMycKanHA napu (puc. 4.2.19).

BOAAHA Tapa

poicin BoAa

copouxa

cImycx

KOHA. .
ropupx Y

Puc. 4.2.19. Cxema BBeJCHHA 1 BUBEICHHA TEUIOHOCITB | XONOJ0AreHTIB
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T W P

|
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Ilpucrpoi aaa nepemimyBaHHsA
BinewicTe anaparis (puc. 4.2.20) obnafHaHi nepeMilylOUUMH IPUCTPOSIMH, AKi
BUKODHCTOBYIOTb IJI TIOKPAIEHHs TeIo- i Macoo6MiHy Ta OTpUMaHHs
piBHOMIpHMX cymiluedl (eMyseciit, cycrewsiif). Haifuacrime piguan B anapari
NEPEMIIYIOTh  MIIUANKOK, fKa 00epTacThes, piAlle JUIA  MEpeMilllyBaHHs
BHKOPUCTOBYIOTb 6ap60TyBaHHS ra3oM 4 Mapoio.

Puc. 4.2.20. Tunosu# anapart 3 MilANKo0
| — nonatesa Mimarnka, 2 - copouKa, 3 — KOpIyc anapara, 4 — Tpy6a nepeTHCKaHHA,
5 — Ban, 6 ~ npuBix Mimarky, 7 — yIIibHIOBAY.

MexaHiuHi nepeMiuryBalbHi IPUCTPOT CKIIAAAIOTECS 3 TPHOX OCHOBHUX YAaCTHH:

1. Ipueio, 3a Horo KONMOMOIOIO Ball MilUANKH TPHBOAMTECA B PYX 3aBIAKH
MeXxaHiuHil eHeprii.

2. Ban miwanxku, BEPTUKANbHMUIA, TOPH3OHTAILHUI YM HAXWIIECHHI CTPHXEHDb, HA
SIKOMY 3aKpirJieHa Millaska.

3. Miwanka, poGoumii eeMeHT HepeMilnyBaIBHOTO IPHCTPOIO.

IIpusio miwanku — Le eNeKTPOABUTYH i3 mepenauero, AKHH BCTAHOBICHHH Ha
BepTHKaIbHIA onopi. 1llBuakoxinHi Mimanku (nmponenepHi, TypOiHHi) npu 3HauHiH
yactoti obepramns (30-50 ¢’ i Bume) 3’emHyloThCa 3 €JIEKTPOJBUIYHOM
KJIMHOMACOBOIO MEPEAAYeto, @ iHKOAH MOXKYyTh OyTH BCTaHOBJIEHI Ha OJHOMY Bay 3
€JIEKTpoABUryHoM. OfHaK B OiNBLIOCTI BHMAAKIB MPHBiA Bid enekTpoasuryHa mo
Millank¥ 3AiHCHIOETRCA Yepez pedyKTop (U NMOHMKEHHA YMCia oOepTiB), fK
NpaBuIo, 3 LHIIHAPUYHOIO YH IIaHETAPHOIO MEPeavelo.

Ban pemykropa 3’c¢qHaHMit 3 BaJlOM MilIalKH 3a JOMOMOrow MydrtH. Y
HaKpHBLI anapara pobNIATE OTBIp, 4epe3 sKuil Ba MillaIKK BXOAWTh B anapat. Js
YWIiTEHEHHA 06epTanbHOl YaCTHHH BaJliB MilIAJIOK, 3 METOKO 3ano6iraHHg BHALNEHHS
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mapiB uM rasis Ta A1 poGoTu anapara Ml THCKOM 4¥ BaKyYMOM, BHKOPUCTOBYIOTE
CanlbHMKOBI @00 TOpUEBi YyuliibHeHHs. HainpocTimmnii CanbHMKOBMA YILITBHHK

306pakeHo Ha puc. 4.2.21.
ToBlMHA CATEHHKOBOT HAOMBKH (S, MM) BH3HAYAEThCS 3 PIBHAHHAM!

S§=(,5+25Wd

ne d — miameTp Baiy.

[0 6inbLIMM € THCK , TO GUIBLIAM € 3HAYEHHS S.

HaituacTillle CAGHUKOBY HaGUBKY BHTOTOBIAIOTH 3 a30€CTOBOrO IUHYpa, AKHHA
IPOCOYEHHI MAIUMHHMM MAaclioM i3 rpagiToBHM MOPOLIKOM. TMoBepxHi BTYJKH i
TIPHXKUMHOT KPUIIKH, SKi TMOBEPHYTI O HaOMBKH, POGIATH KOHIYHHMH, W00 MpH
HATHCKAHHI Ha KPMILIKy HabGMBKA MPUTHCKANACh 20 Bay. B CKnanHilMX yulimbHHKAX
CANbHUKH JOJATKOBO 3MAalLyloTh i OXONOMKYIOTh (Ipu noTpebi uepes crienianbHi
OTBOPH), AEKOJIH CANBHHK MOdKe OyTH 3aHYpeHHii BCcepe/nHy anapary i T.4.

Iix canbHUKOBE YIIJIbHEHHS Ball MilUaiKy MOBMHEH MAaTH JOCTATHBO BUCOKY

YUCTOTY 0OpOGKH MTOBEPXHI, OO 3MEHUIHTH TEPTA.

Y
N0
7z

22

£XXS
ogeels

XXX
X

8 3

Puc. 4.2.21. HaiinpocTimuil canbHAKOBMEH YOI HUK
1 — kopmyc, 2 — npipkuMHa kpumka (Moxke Gyt kpyria abo opanbha),
3 — BTYJIKA, HO BHTOTOBIAETECA 3 M FKOTO MeTay (HanpHKIan 6poH3n),
06 MeHIlE 3HOMIYBABCS Ball. 4 ~ CaNbHMKOBAl HaGMBKA, 5 ~ HATAKHI IMANBKY,
6 — pan, 7 — CTalnbHe NOTOBMIEHHA Ha HAKPUBUI aNaparty,
8 — yminsHioBad (1apoHiT, TedIoH, ryma i T.4.)

MexaHi4He NepeMilllyBaHHs B PiIMHAX 3MIHCHIOCTBCS 33 OTIOMOTOK0 MIlANOK,
AKi 332 KOHCTPYKTMBHOK (OPMOIO jomacTeil MOAiNAOTLCA Ha: JIOTIATEB], paMHi,
JICTOBI, AKipHI, TYpOiHHI i nponenepHi.

3aiexHo Bin uMcna oOepTiB Millalkd YMOBHO l'lO[liJISl}OTb HA mMuxoxioui
(momaresi, pamHi, TMCTOBI 1 AKipHi), 3 yacToTo 0GepTaHHs 10 | cli meudxox:@m

(TypOinni i nponenepHi Milanku), AKi MaloTh 4acTOTy 06epTaHHs 8-10 ¢’ i Ginbue.
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[Ipn poboTi B arpecMBHHX CcepelOBHILAX

- - Jonatesa MIlIANIKKM 3aXHMIAIOTh KMCIOTOCTINKUM MOKPHTTSM
dw=(0,55+0,7)D

h=(0,1+0,3)dy (ryma, naxk, TeQJIOH) 4YM BHMIOTOBJISIOTH i3 CHELi-

hy=0,1d . o .
M M NbHUX KOPO3iMHOCTIHKMX cTanel.

Bubupatoun THn i marepian Miwanku Ta i
— axipHa NapamMeTpH, BpaxoBYIOTh TaKi BUMOTH MpOLECY, AK

dy = (0,85:0,98)D
4 h=(0.0120,06)dy . )
= (0,9+1) dyg YOBMH (B’SI3KiCTb CepeOBHINA, 3JaTHICTh HANMIIATH,

PO3YMHHICTB, HAjBHICTH OCaly Ta iH.), arpPECUBHICTh
cepenoBuila, QopMy anapara Ta Jedki  iHii

IHTEHCHBHICTh MepeMilllyBaHHs, BIACTHBOCTI pe-

~pamHa YMHHHKH.
(po3mipu Taki x Ak 5 L.
B AKIPHUX) OTtxe, PO3rIAHEMO  HAWNOWIMPEHIl  THIH

Milanok i cdepu ix BUkopucTanui (puc. 4.2.22).
1. TuxoxinHi Mimanku
HalinpocrituMu € nonamesi miwmanku. Bouu

— TypbiHHa . . .
dy=(025+0,33)D  J€ILIEB] Y BUTOTOBJICHHI. K NpaBUIO, L€ CMyra CTam

b= (05+1,0)dw abo nepep’sHa [OOWKAa MEBHMX pO3MipiB. IX
BHKOPHCTOBYIOTb U nepeMillry BaHHA
B33€MOPO3YMHHUX PiIMH Manoi B’#3KOCTi (B A3KiCTh

, cepeposuiia 1-3000 mIla-c), 3aBMcnux TBepAMX i

- mponenepra BOJIOKHHCTHUX YaCTHHOK Y PiJHHi, B3KanaMyuyyBaHHA

dy=(025+033)D  PiIKMX OCaliB, MOBiIbHE POIUMHEHHS KPHUCTAIIUHHX
h=(05+1.2)dw i BOJIOKHHCTHX DEYOBHMH, BHMPIiBHIOBAHHS TeMnepa-
Typu cepenosuwa. Ilsuakicts pyxy mo 80 o6/xs,
PO34YHHEHHA BiAOYBAcTHCA TOBINMBHO, i TOHKE OMC-
TIEPTYBaHHA He JOCAracThea. PiHHA pyxaerses 110
FOPHU30HTAILHOMY KONy i mepemillyBaHHs BiaOyBA€TbCs TilbKM B NEBHiM 4acTHHi
00’eMy, TOMy 4acTo 3aKpimmoTE Jekineka Jonactei, a mo6 MOKPAaIMTH
TEpeMilllyBaHHS, IO CTIHOK anaparta J0JaTKOBO NPUBAPIOIOTH CTPHIKHI (3y6H).

Puc. 4.2.22. OcHoBHI THIIH Mimanok

Pamni miwanxu 3a10BUTLHO NEPeMiLIYIOTh B’A3Ki i Baxki pianuu (u < 10 IMa-c),
X BHMKOPHCTOBYIOTE ANst iHTeHCHGiKalil TeIUI00OMIHHMX mpouecis, 3anobiraHHA
BUNAJAHHIO OCaJly Ha CTIHKaX i JHMIL, CYCNEeHAyBaHHA Y B A3KHX CEPeNOBHIAX (0 =
0,5+4 m/c). [x po3rnanaloTs Ak pizHOBHMA NONATEBHX i BHUKOPHCTOBYIOTh [UIA anapartie
BenuKoro 06’eMy (10 100 m’). BHrOTOBIAIOTE Y BHNIAMI paMH 3i CMyr crali 4d
nepera.

Akipni Miwarku BAKOPHCTOBYIOTH JUTA NIEPEMillyBaHHA B’ A3KHUX, 3a6pyIHEHNX i
3aCTHralO¥HX PiJMH, BOHH Ao6pe 3amoGiraloTh BHMANaHHIO OCamy i HATHIAHHIO

pevOBHMH Ha CTiHKaX i AHMmi anapara. Jng usoro npodiibs MilIATKH MOBTOPIOE
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0BpucH anapara, a 3a30p MiX CTIHKaMH arnapara i Millankoo poGATH MiHIMAJIBHOLO,
10 IPUBOMIUTH [0 IHTEHCHBHOTO NepeMilllyBaHHs Gisist CTIHOK.

J1ns 0cOGMBO B’A3KKX PiIAMH BUKOPHUCTOBYIOTH AKIpHI MillIa/IKH 3 JOAATKOBUMH
YU HAXUICHAMHM TTaHKami. YacTo i Millianky BiITHBAIOTS i3 4aBYHY.

3araibHUM HEONMIKOM BCIX THXOXIZHUX MIIUANIOK € TxHi BeIHKi po3MipH, 3Ha4Hi
MyCKOBi MepeHaBaHTAXKEHHA, HEOOXiJHICTE BHKOPUCTAHHS PENYKTOPiB i3 BEJIMKHM
nepeJaTOYHNM YHCIIOM.

Yacro, 06 Baji MillaloK He BiGpYBaB, BHU3Y anapaty CTaBJIATb HHXKHIO OMOpY
BaJTy 3 [TiJIIMITHHKOM.

2. llIBuaKOXiaHi MilHANKH

Typ6inni — i MIlIATKA IPALIOIOTE 32 MPYHLUKIIOM BiJIEHTPOBOTO HACOCa, TOOTO
BTATYIOTh PilMHY BCEPEAMHY i 33 PaXyHOK BiLEHTPOBOI CHIH BiAKMOawoTh i 10
nepudepii, Hamalouu piMHI He KPYroBOro, sk monepenHi, a pagiaipHOro pyxy.
BHKOPHCTOBYIOTH X /1A NEPEMilllyBaHHs i PO34HHEHHA B’a3kux piaud (p = 0,1+4
[la-c); ANCNIEPryBaHHs ra3y B PillHHi; yTBOPEHHs CyCMeH3ii i pO3YHMHEHHA TBEPANX i
KPHMCTaTI4HKX (3 MacOBUM BMICTOM 10 50%) Ta BOJIOKHHCTHX 4aCTHHOK (3 MacoBuUM
BMICTOM 710 5%); eMYNIbIyBaHHS Pifilit i3 BEJIHKOK Pi3HMLEIO TYCTHH; inreHcudika-
uii Teroobminy (o = 2,5:10 M/c abo 100400 o6/xB). TypOiHHI Milanku
BUrOTOBJIAIOTH BUAKPUTHMM i 3aKpUTHMH. Bizkputi TypOiHHI Millanky npoctimi i
BHKOPHCTOBYIOTHCS 4acTille — L AMCK 3 PaiafibHO PO3MILUCHUMH JIOMACTAMH.
3aKpHTi MilIATKH 33 CBOEIO GyI0BOIO CXOXKi HA KOJECO Bi/ILEHTPOBOr0 Hacoca.

Typ6inni Mimaiky 3a6e3nedyloTh JyXKe iHTCHCHBHE nepeMiulyBaHHs ajie €
CKJIaJHUMH i JIOPOTHMH, iX He PEKOMEHOYETbCs BHUKOPDUCTOBYBATH B amapatax 3
BeiMKMM 06°eMoM. KpiM Toro, oGOB’A3KOBMM € BCTAHOBIIEHHA BinOHBalOUHX
neperoposiok (panianbhi muankd 6ing cTiHOK amapata), AKIIO iX HeMa, TO
yTBOPIOEThCS rNHOOKA BOPOHKA, SKa MOXE JOXOIOUTH 1O JiHA arapara. Hafiuacrilue
BCTAHOBJIOIOTH 4 TAKMX MEPEropoAKH, 3asuupiuku 0,1D.

Iponenepni mimanku — OCOONHMBICTD IXHBOI POOOTH — YTBOPEHHA 3HAYHHX
0CHOBMX NOTOKIB pianuu. llIBuakicts oGepranns 1601000 o6/xB (o = 3,8+16 m/c).
X BHKOPHCTOBYIOT 15 MPOLIECIB PO3UMHEHHS; YTBOPEHHS CYCNEH3iH 3 TBEpAMX (3
MAcoBHM BMicToM 10 10%) i BOJOKHMCTHX YaCTHHOK; B3KajaMy4yBaHHS LINaMiB;
eMyJIbIyBaHHA PiauH; iHTeHcHikalii Teroo6Miny i T.0.

[lix yac po6oTH UMX MilIANOK TOTIK PiAMHM 3aCMOKTYETBCA MpOMNeEIepoM i
HANpPaBAETLCS BHM3, CTBODIOIOYM NpPH LBOMY 3HauHi OCHOBi MOTOKH. Yacro, mns
BIOPAJKYBaHHS MOTOKIB PiMHM B anaparti Ta 36ibIIeHHs HaCOCHOT Zil nponesnepHoi
Milllaki, i BCTAHOBMIOIOTh BeepenuHi Audysopa (Hampasisiouoi Tpy6u). [Jlo
HeNOMIKiB MPONENEPHUX MillaTOK MOXHA BiJIHECTH Te, LI0: BOHH HE NpUIaTHI A
nepeMillyBaHHs Iye B’S3KMX DiflMH; Pi3HOIO € iHTEHCHBHICTh MepeMilllyBaHHs
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wapis piAMHHU (NO6AM3Yy MIIANKK i Jani BiA HeT); BOHU HE NPUAATHI 1A PO3YHHEHHS
TBEPAHX PEYOBHH 3 BEJIMKOIO IYCTHHOR); € CKJIAJIHUMH Y BUTOTOBJIEHHI Ta AOPOTi.

Onopu ximivyHKX anaparis
SIK mpaBuJIO, XiMiYHi anapaTH BCTAHOBMIOIOTH HA GyHAAMEHTH YW Ha CHENianbHi
HeCyqi KOHCTPYKIUii (€TaXepKH, NEPEKPUTTS TOLIO) 3a ZOTOMOTOI0 ornop. Bubip tuny
OMOPH 3aJIEKHTD Bijl MOIOXKEHHS anapara B MPOCTOPI T2 YMOB BCTAHOBJIEHHS HOro Ha
micui excrutyatauii. Ilpy BCTaHOBIEHHI peakTopa Oe3nocepenHso Ha MixIO3i
BCEPEIMHI LieXy CJil BUKODHUCTOBYBATH CTifiKM, a Y BHNAAKY INpPOBHCAHHA MiX
MEPEKPUTTAMHU — JIalH.

Jlann s anapatis, WO MiABILIYIOTBCS MiX [MOBEPXaMU Ta CTIHKH, HOPMOBaHi
rainysesum crangaptoM OCT 26-665-72, a uuniHApHYHi onopu — cranpaprom OCT
26-467-72.

OcobaunsocTi 6y10BH anapariB A1s 6i0TeXHOJIOMYHHX BHPOGHHUUTB

Tlpomucnose BHPOOHHUTBO OiompemapatiB € CKIaJHHM  KOMIUIEKCOM
B33€MOMNOB'A3aHMX  (i3WYHHX, XiMiuHMX, OiodisnuHux, OGioximiunux, izuko-
XiMiuyHMX mpolieciB i mepenbayac BUKOPHCTAHHS BEJHMKOI KIJIBKOCTI Pi3HOTHIIHOIO
yCTaTKyBaHHA, AKE 3B'A3aHe MiXK CO00I0 MaTepiallbHUMU, €HEPreTHYHUMU HOTOKAMH,
CTBOPIOIOUMMH TEXHOJIOTIUHi JIiHii.

OcobauBocti 6i000'exTiB  0OYMOBMIOIOTh HACTYMHI NPHHUMNK TEXHIYHOTO
yCTaTKyBaHHA 6i0TEXHONOTIYHHX BUPOOHHIITE:

o KOHCMpYKYitiny OockoHwanicme i 8iOHOCHY yHigepcanvHicme bGiopeakmopis.
Ilin mOCKOHANMICTIO | BIHHOCHOK YHIBEPCABHICTIO CJiA PO3YMITH MOXTUBICTH
CTBOPEHHA ONTHMATbHUX YMOB KYJbTUBYBaHHs Pi3HHX 0i000'ekTiB B OAHOMY i TOMY
XK OiopeakTopi 3 AaBTOMAaTHYHMM pETy/TIOBaHHAM 3aJaHUX mapameTpis. bararouiibosi
PeaKTOpH BUCOKHMX CTAHAAPTiB BHITycKae Himepnanckas ¢ipma ADIL. Bouu npunathi
Ans (IOKYTIOIOYHX OpraHiaMiB, iMOOiNi30BaHHX KITHH (MiKpPOGHMX, POCIMHHHX,
TBapHHHX) 3 METOK MiIOBHIIEHHS BHXOAy OiOMacH i [JOCATHEHHS BHCOKOI
npoaykTHBHOCTI. 11106 3abe3neunTy OiopeakTopH KOMI'IOTEPHUM KOHTposem, GipMa
ADI Bunyckae Oiompouecop, 3a JONOMOrOK SKOTO  3a0€3MeYy€Tbcs ROBHE
peryJIIOBaHHA 3aJaHUX NApaMETPiB NPOTAroM pocTy 6i006'ekTy.

® inepmuicme, abo Kopo3iliHa crilikicTh MarepiamiB OGiopeakTopiB i iHlOro
TEXHONOTMHOr0 YCTAaTKyBaHHA, WO MICTATh 6i006'eKT ab0 KOHTaKTYIOTh 3 HMM abo
npoaykTamu Horo Meraboniamy. lle o3Hagae, mo B mnpomeci KyJbTHBYBaHHA
6ioo6'ekTy. He noBuMHHO BinOyBaTHcs Horo B3aemonii (Tak caMo AK i MPOXYKTIB
MeTaboNi3My) 3 MeTaJIeBHMH i HEMETTIYHMMH KOHCTPYKLIAMH, Ki mOcTiiHO abo
THMYacOBO 3HAXOAATHCH Y KOHTAKTI 3 HUM.

® excnayamayitina HaoiliHiCMb MeXHOA02IYH020 YycmamKyBaHHS;
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o Qocmynnicmb, ecmemuunicmp [ 1e2Kicme 00CIy208Y6aHHA, 3aMiHYU, MaCMUIA,
ouucmku, 06poOKY AHTUCENTHKAMK abo Ne3nHBEKTaHTaMH By3/liB i BiMOBIOHHMX
4aCTHH YCTATKYBaHHS.

Icuye 5 cramiii 6iOTEXHONOTiYHOrO BMPOOHHUTBA. Jlpi movatkoBi cramii
BKITIOYAIOTh MiATOTOBKY CHPOBMHH i GionoriudHo o6’ekra. ¥ mpouecax iKeHepHol
eH3MMOJION] BOHM 3a3BMUali CKIANAIOTHCA 3 NMPUTOTYBaHHA PO3uMHY cybcTpara i3
3a7aHMMHM BAAcTMBOCTAMH (pH, TemmepaTypa, KOHUEHTpauis) i MiAroTOBKM MapTii
¢depMeHTHOrO Tpenapaty AAHOTO THITY, depmenTtroro abo imobinizosaxHoro. Tipu
3nificHeHH] MikpoGioNoriYHOro CHHTE3y HeoOXiaHi CTaili NPUroTyBaHHs MOKHBHOTO
CepenoBHILA i MATPUMYBAHHA YHUCTOI KYJIBTYpH, K2 MOTIa 6 mocTiiiHo, abo 1o Mipi
HeoBXiAHOCTI, BHKOPHCTOByBaTHCA B npoueci. [linTpumysaHHs 4YKCTOI KYNBTYPH
IITaMy-npoJyleHTa — TOJNIOBHC  3aBAAHHA OYAL-AKOTO  MiKp06ioNorivHOro
BHUPOGHUUTBA, OCKINbKH BUCOKOAKTHBHMH, TaKWH, WO HE 3a3HaB HeGaXaHHX 3MiH
ITaM MOXe CTY)KHTH TapaHTi€l0 OTPUMAHHS LiNbOBOrO MPOAYKTY i3 3agaHMMH
BJIACTUBOCTAMMU.

Tpers crapia — cragian QepmenTauii, Ha AKiii BiOyBa€TbCA YTBOPEHHA
uinsoBoro mpoaykty. Ha wiit cranii BinGyBaeTbes MikpoGiosoriuHe NepeTBOPeHHs
KOMIIOHEHTIB TIOMBHOIO CepelioBUILA CIOYaTKy Ha Giomacy, MOTIM, AKIO Le
HeoOXi/{HO, B LiLOBUI METabOIT.

Ha yerBepToMy €Tani 3 Ky/IbTypaibHOT PilMHM BUAIAIOTH i OUMLIAIOTH LiNBOBI
nponyktu. JUis POMHCIIOBHX MiKpOGiONOriuHHX MpOLIECIB XapaKTepHe, AK PaBHIo,
yTBOpEHHS [yxke PO30aBIEHUX PO3YMHIB i CyCTIEH3iHl, 1o MiCTATB, OKPiM LIL0BOTO,
BENIMKY KiNbKicTh iHWHMX pevoBuH. IlIpi LBOMY AOBOAUTHCA pO3AINATH CyMii
peuoBMH OyKe OmM3bKOi MPHPOAM, IIO 3HAXOAATHCA B pO34MHI B KOHLEHTPALisX
OIHOTO MOPAAKY, NabiNbHIX, TAKHX, IO JIErKO MiANalThHCA TepMiuHil AecTpyKii.

3aKITIOYHA CTajlis GiOTEXHOIOrYHOro BUPOOHMLITBA - MPHIOTYBAHHA TOBAPHUX
(OpM NpOYKTiB. 3aranbHoIO BIACTUBICTIO GiMbIIOCT NpoAyKTiB MikpoGionoriuHoro
CHHTe3y € iX HemoCTarTHs CTifikicTh 10 30epiranHs, OCKi/IbKM BOHH CXHJBHI JO
po3KianaHHs i y TaKkoMy BMIVIAAI € MPEKPaCHMM CEPENOBHLIEM JUIA PO3BHTKY
cTopoHHBOI Mikpoduiopu. Lle npumyiye TEXHOJOTiB MpUHMATH CleNianbHi 3aX01H
JUIS TABHILEHHS 36epexKeHHs Mpenaparis APOMUCIOBOT 6iotexuonorii. Kpim Toro,
npenapatd IS MEIMMHHX Lied BUMAraioTh crenianbHMX pillleHs Ha CTafil
pO3(acoByBaHHs i 3aKyTIOPIOBAHHS Ta MAIOTh GYTH CTEPHIILHUMH. Jani npuBOAATLCA
XapaKTEPUCTHKH KOXKHOT 3 CTa/lill NPOMHUCIIOBOTO Mikp0oGioOri4HOrO CHHTESY .

OCHOBHMM  amapaTypHHM  €eMEHTOM GiOTeXHONOriYHOro  mpouecy €
Giopeakrop — ¢epmenrtep. biopeaxTopH npu3HadeHi Uil KyJbTHBYBAaHHA
MiKpOOpraHiamis, HakonuueHHi OioMacH, CHHTE3Y UiNBOBOrO  NPOAYKTY.
BiopeakTopH BUIOTOBIIAIOTH 3 MAPOK BHCOKONETOBAHHUX CTanek, iHOAi 3 TUTaHY.
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Knacudikauisi peakTopiB 3a KOHCTPYKTUBHMMH 03HAKAMH i
opraHizauicio nepeMillyBaHHs

Anapaty 15 aepoOHoi rnuOUHHOT depMmeHTanil HaibiNbW CcKNagHi AK
KOHCTPYKLIHHO, TakK i 3 Moy 1X excrutyarauii. [osioBHe 3aBaaHHs, WO BHHUKAE
fpu iX KOHCTPYIOBaHHi, — 3a0e3neyeHHs BHCOKOI IHTEHCHBHOCTI Maco- i
eHeprooOMiHy KIiTHH 3 cepeloBHMIIEM. MacooOMiH BH3HAYAETLCA TPAHCIOPTOM
(NepeHECEHHAM) KHCHIO 1 iHIIMX GiOrEHHHX eJIEMEHTIB 3 CepelJOBHINA B MiKpOGHY
KITHHY | BiABENeHHAM 3 Hel MpPomykTiB 0OMiHy. [ONOBHMUM IOKa3HMKOM
MacoOOMIiHHHX XapaKTepUCTUK (epMeHTepy CiyXuTb koedilient maconepenadi
KHCHIO, OCKIJIbKH KHCEHb € OCHOBHHM JHIMITYIOYUM YMHHHUKOM aepOGHMX MpoLECiB
depmenTaniii. Butpata kucHK Ha yTBOpeHHs 1 Kkr Giomacu 3anexHo Bim THIy
KapOOHBMICHOT CHPOBHHY i CTYMEHIO HOro BiTHOBNEHHOCTI MOXE ckiagaTd Big 0.75
no 5.00 xr. KniTuHM 37aTHi yTWIi3yBaTH KHUCCHB TIIBKH B PO3YMHEHOMY BHITIAAL,
TOMY HeOGXiTHO MOCTIHHO NMiATPMMYBATH 0O KOHLEHTPALIIO B KYJLTYPi Ha piBHi,
ONTHMAJILHOMY JJisi KOHKPETHOrO NpOAyLEHTA. [IpH HBOMY IIBUAKICTH HANXOHKEHHS
KHCHIO 0 KJIiTHH MOBHHHA MEPEBHULYBATH UIBUAKICTh HOr0 BKIIOYEHHS B KIiTHHH, i
B OUIAKJITHHHOMY TpPOCTOpi He MOBMHHO BHHHMKATH TaK 3BaHHUX «KOHUEHTpaUiMHUX
am». OKpiM LBOro, KOHNEHTpalis KIITHH i PO3YMHEHOro CybcTpara MaroTh GYTH
piBHOMIpHHMH B YCbOMY 00’eMi pepmeHTepa. ToMy NepeMilllyBaHHS € TAKOXK OTHAM
3 OCHOBHHMX YMHHHMKIB, WO 3a0e3MevyloTh HEOOXiZHMN TiapoAHHaMiuyHMil cTaH B
amapati. Ilpu iHTeHCHBHOMY NepemiuryBanHi Gy/bGalikM MOBITPA ApobnaThCA B
anmapari i, JAMCHEPrylOYHCh, 30LIBIIYIOTH IUIOILY KOHTakTy (a3 «cepeaoBHLie-
wiiTnHa». IIpoTe HagMipHe mepeMillyBaHHS MOXe BHKIMKAaTH MeXaHiuHe
TIOLIKO/KEHHA 6iooriuHux 06'eKTiB.

Jlo TenepiliHBEOro 4acy po3pobieHo | 3aCTOCOBYETHCS BEIMYE3HA KiNbKiCTh
Pi3HOMAHITHMX TNEpeMilllylouMX i aepyroYMx MpPHCTPOiB, 1 KiacudikyBath ix
ApakTHYHO HEMOMUTHBO.

OcrandiMi pokamu anpoboBaHi MemGpaHHI Giopeaktopu, GiopeakTopu 3
MOPOXKHUCTHMH BOJIOKHAMM i [esAKi 1HLIi.

Posmipn QepMeHTEpiB  BH3HAYAIOTHCA  CMIBBIJHOIICHHAM  30BHILIHBOIO
JiaMeTpy [0 BHCOTH, IKE 3MIHIOETbCA 3a3BHuaii B Mexax Bia 1:2 mo 1:6. Maiike
yHiBEpCanbHUMY € epMeHTepH U1 aHaepoGHUX i aepoGHHMX MpOLECiB.

Takox ¢epMeHTEPH MOXKHA YMOBHO MOAUTHTH Ha 1Ba THNM: 6€3 IilBEXeHHA
CTEPWIBHOTO MOBITPA (Ans aHaepobiB) i 3 migBedeHHAM Woro (mia aepoGis).
BiopeakTopH, 110 aepyoThcs, MOXKYTh 6YTH 3 Milnankamu i 6e3 HuX.
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Puc. 4.3.1. Biopeaxmopu 01 aepoGHux NpOYecie. 3 umpamoio enepeii Ha

MexaHiunuil pyx 6HympiwHix npucmpoie: a — 1, 2, 3; 3 sumpamoro enepeii na pobomy

Hacocy, ujo 3abe3nevye peyupKyIAYio KybmypansHol piouny, 6 — 4; 3 eumpamoio eHnepzii Ha CMUCKY6AHHA
i nooauy zazoeot gasu, 6 — 5 (¢ — 2as, H — pioka gpaza, 0 — dsuzyH)

Knacugixayin gpepmenmepis 3a cnocobom nidGedeHHs enepzii

[_ PepmenTepn XapakrepHcTHKa KOHCTPYKIIl anapaTy Tun anapary

Or 3 niaBeaeHHAM TMpocToTa KOHCTPYKTHBHOTO odopMneHHs i srcoxa | BapboTantuli. 6apGoTaxHo- -‘

exeprii rasosowo gaso0 HARIHHICT y 38'A3Ky 3 BIACYTHICTIO PyXOMHX epnidhTHUIL. KONOHKOBHIA (koMOHHHiH),
By37iB i AeTaneit dopeynka

@P 3 nifBenCHHAM Jassuuaii eHepria MEpefacTLCA piakii dasi [Exexuifnmii, 3 uupky i HHUM

eHeprii piaKoio $a3o10 |cCaMOBCMOKTYIOUO0KO mimankoro abo HacoCoM KOHTYPOM, 3 BCMOKTYIOUOO

l_ : MilHanKow _l

®PT (xombinosani) OCHOBHHM KOHCTPYKTHBHMM EJCMEHTOM € EapGom)KHuii 3 MeXaHITHHM

criocobom

nepemimytounii NPUCTPIi, w0 3abeaneaye BUCOKY |MEPEMilTy BAHHAM
{HTEHCHBHICTD PO3UMHEHHA KHCHIO | BUCOKME
CTymiHb ANCTIEPTYBAHHA rasy. B Toii e 9ac
eHepria rasoBoio (azoro BHBOAMTHCA 3BHHAHHUM

i

XapaKTepHCTHKA arapaTis 3 MiBe1eHHAM eHepril uepes razoBy dasy

Mositps

Puc. 4.3.2. Cxema hepmenmepa 3
nideedennam enepaii 0o 2a3060% as:
[ — xopnyc, 2 — nesimpo-po3nooitbHUK,
3 — xapman, 4 - xorrekmop

Depmenmepu 3 RiOBeOCHHAM enepeii 00 zaz060l
¢azu. Ix 3aranbHa O3HaKa — MiABENEHHA exeprii B
anapat u4epe3 rasosy ¢asy, Aka € i1 HOCieM.
depMeHTEPH XAPAKTEPH3YIOTHCS AOCTATHBO MPOCTOK
KOHCTpyKui€wo (BiICYTHi By3mW, 11O TPYThCA i
PyXaloThes), BHCOKOIO eKcIuTyaTalifiHoIo
HAZIHHICTIO, A/le MAIOTh He IYKe BUCOKI MacoOoOMiHHi
XapaKTepUCTHKH (koediuieHT Maconepeaadi KHCHIO
menme 4 kr/mM’) (puc. 4.3.2). [ani anapatu €
BEPTHKAJIBHOIO €MHICTIO, 3a6e3MeyeHos0
rasopo3NONibHHM TIPHCTPOEM OAHOIO 3 BiIOMHX
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TumiB. bapboraxHi ra30po3noifibHi NPUCTPOI 3a38MUal BCTAHOBSIIOIOTHCA B HHXKHIH
yacTHHi anapaty. [loBiTps, IO MOAAETbCA 3BEPXY Yepe3 pO3NOAiNLYy Tpyby,
npoiwoBwK 4epe3 OapboTep, Hacuuye KUCHeM ToBUly cepenceuima. Koediuieur
Maconepesiadi KHCHIO HEBUCOKHIA - 1-2 kr/M’ ro.

IlpyknagoM KOHCTPYKTHBHOro ogopmieHHs depmentatopa rpynu &I Moxe
6yTH anapam 3 epaigpmom o6 emom 63 M* (puc. 4.3.3). B anaparti BiICyTHE MeXaHiuHe
NEpEMillly BaHHs1, TOMY MPOCTillle MiATPUMYBATH acenTHyYHi ymoBu. [1oBiTps s aepauii

CepelloBHIIA NOAAEThCA Mo TPyOi, po3raiuoBaHiii

, Tosimp Tosimps BEPTUKATEHO Yy  depMeHTaTOpi.  Aeparop,
A 5 . .
%‘ KOHCTpYKLis fKoro 3abe3meyye BUXpOBUM pyX
NOBITPA, AKE BUXOANTH Yepe3 PO3TallioBaHUil B
ooa Jl Kysomypanona .o . . .
- | HIDKHIA 9 i 1w TBip i
e o | o " picuna acTHHI [t cby3o;?a OTBip Hz‘icmye
:-\;‘ } NOXHMBHE cepesioBHILe MOBITpsM. [‘azopinuuHa
<z cymill  migHiMaerbes o audysopy i
serx \ L1 TIEpEMIILAEThCA Yepe3 HOro BepxHi kpai. V wiif
Sl P - € 30Hi YaCTHHa NMOBITPS BUXOAMTD 3 amapary, i
> s . WIUTBHILIIE  CepeIOBHILE OIYCKAETbCA BHH3 B
Boda -1 . . .
I~ 1 1 sosa KUIBLEBOMY ~ TIPOCTOpPi  MDK  KOpITYCOM
Goda o W2 - . .
/ depmentepa i audysopom. Tak BinGyeaeTecsa
L 6aratokparHa UMPKYJILIA  cepedoBMINa Y
e i tdepmenTepi. JIna BinBeneHHs  Gionoriunoro
2 ~2 Tela ycepeauHi ¢epMEHTEpPa BCTAHOBIEHEIA
Puc. 4.3.3. Depmenmep 3 eprighmonm: 3MIHOBHK, a Takoxk amapar 3abesneveHsii
I~ mumyyep ons 3nusy, 2 - aepamop, ceKiifHO0 copoukoro. Heponmikom umx anapatis
3 - amitiosux, 4 - wmyyep ons X i K
3a6aHmMAadiCenHi, 3 - MoK, 6 - kopnyc € HH3bKa IHTCHCHBHICTDH MaCOOGMlHy MO KHUCHIO.

anapamy, 7 - Oughyzop, 8 - copouka,

Bingomi ¢epmenTaTopH 1poro THIy 06'eMoM 25
9 - mpyba nepedasniosanHa 14 Gep pH Ub my s

49,63 i200m’.
Epnigrhi Giopeaktopn edekTuBHi, Hik GapOOTaxHi KOJOHH, 0COBNMBO B
CYCHIEH3IsAX MiKPOOPTaHi3MiB 3 BUCOKOI IUUTBHICTIO a0 B'A3KicTio. [TepemiinyBanns B

epnigTHuX ¢epMmeHTepax iHTEHCHBHile 1 BiporiaHicTs MnaHHs OyaL6aOK
MiHiMaIbHa.

3araibHa XapaKTepPHCTHKA PeaKTOPIB 3 MiIBeJeHHsIM eHepril Yepes pixHy
Depmenmepu 3 66edeHHAM eHepzil piokolo ¢azoro
BoHM Halibinbll cCKIazHi 3a KOHCTPYKUIEIO i eHeproemHi, ajie 3a6e3neuyroTsh
BHILI, B NOpiBHAHHI 3 rpynoto depmenTepor @I, 3HaueHHs KoedilieHTa Maconepenadi
KHCHIO, GiTblie 6 Kr/M’ ron. Y JaHux anapartax BBEJCHHS €HEPTil 3iHCHIOETECH PilKO0
¢azoro, ‘3a3BUYal CAMOBCMOKTYIOWMMH MillaikaMu a0 HacocaMH; B OCTaHHEOMY
BapiaHTi pifMAa BRBOIMTLCA B ANApaT 4epe3 CHeELianbHMi NPUCTpili (Como, exeKTop,
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nucrieprarop). Lli amapati Takox MOKHA NOJIMUTH Ha psn THNiB (puc. 4.3.4)
(pepMeHTEpH 3 CAMOBCMOKTYHOYMMH Milliafikamy, WO HE BUMAraorh crietianbHHUX
TOBITPOAYHHMX MAIUMH, OCKINBKHM NOJaya B HUX TOBITPA BiIOYBAETLCA B PE3yJIBTATI
pO3pPiKEeHHs B MOBITPAHIH Kamepi Milanku, 3’€IHaHOI 3 TIOBITPENPOBOAOM i pinuHorO,
4Ka BLIKMIACTBCA JIOMATAMM MilUATKW; B €XeKUIAHUX depMeHTEpaX MOXKIWBA
peLwpKyysLia ra3oBoi (asu, fAKa EKOHOMMTh cy6cerpat, mpoTe MNOTpiGHa HasBHICTb
CrielianbHUX HACOCIB AN MepeKadyBaHHA a30BMICHOTO KyJIbTyp/ILHOrO CEpENOBHLIA.
3acTOCYBaHHA EKEKLIHHOrO BBEACHHS [A30BHX cybcrpariB 'y (epMeHTep MOXe
inTeHcnikyBaTH MacooGMiH Ha MOPSIOK; cTpymenesi epmenTepu (i3 3aHypeHUM abo
NajalouMM  CTpyMeHem) oONagHaHi [OTYXKHHMM — HacocamH, aki  3abupatoTh
KyJbTypanbHy PilHY 3 HWXHBOI YaCTHHM amapary i yepes Hanipnuit Tpy6onposix
iXBOAATL MOTIK O aepyHuOoro MPHCTPOKO (33 THMOM LIAXTHOTO Mepenamy abo
HanipHo-cTpyMeHei). CTpyMiHb PiiHHH Tz THCKOM BifIbHO MAanae 3BepXY i MPOXOAUTE
Kpi3h pioMHy, fKa aepyeThcs, 1O [HWINA anapara. BinOyBaioTbcst  iHTEHCHBHA
TypOynizalis i nepeMiilyBaHHs piIMHH. BHu3y piaMHa 3HOB 3aCMOKTYETCS HACOCOM i
3HOBY MONAETHCS BBEPX anapary, TOOTO BUHMKAE 3aMKHYTHIl KOHTYP LMpPKyJuii.
Hedonixom 0aHWX aTriapaTiB € BTPATH €HepTil [py nepekadyBanHi piluHH Ta TPYAHOCLL
MPOEKTYBaHHs Y 3B'A3Ky 3 BIICYTHICTIO HAJIMHIX METOAMK PO3PAXYHKY KOHCTPYKUIH i
PEXHMiB POGOTH CTPYMEHEBHX i ©KEKLIHHUX MPUCTPOIB.

Hoaimns.

Hosimns

Bonm

Puc. 4.3.4. Depmernmepu 3 66e0eHHAM eHEPZIL PiOK0IO az0i0: a— 3 CAMOBCMOKINYEALHOIO MILANKOI0
(1 - kopnyc, 2 — miwianka, 3 — yupKyAAyitiuil KoHmyp-mennoobminnux); 6 — evcexyitiui (. 1—kopnyc,
2 — nacoc, 3 — excexmop, 6 — CMpYMEHeeUil 3 3aHyPEHUM CIPYMEHEM (1 - escexmop,

2 — mennoobminnux, 3 — xopnyc, 4 — nacoc, 5 — poscikay, 6 — mpy6a 3 RACAOKOI0); 2 ~ CMPYMEHEEU 3

nnasaiouum cmpymenem (1 — mennoobminnux, 2 — nacoc, 3 — xopnyc 4 — evsicekmop)
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Puc. 4.3.5. ®epmenmep 3
CaMOECMOKIMYBATLHOK)
Mimankoio 6esnepeperoi dii:
1-xopnye, 2 — dughysop,

3 — camoecmoxkmyeanvna
Miwanka, 4 - menoOGMiHHUK,
5 - pinemp

DepmentepoM 3 rpynu P € depmentep 3
CaMOBCMOKTYBAJIbHOK  MILIAIKOK  Oe3nepepBHOi  ail.
Jis BUpOLIYBaHHS YHCTOT KYJITYPH APIMKIKIB CTBOpEHI
depmenTepu Mmictkictio 0.32, 3.2 1 50 m°. ®epmMeHTaTOp
€ BEPTUKAIBHHH UMIIHAPUYHMIN anapat, 3abesneyeHHii
UMPKYJIAUIHHAMYE, TennooOMiHHUMM i  aepylouuMH
NpUCTPoAMH. B AKOCTI  LMPKYNALIOIOYNX MPHCTPOIB
BHKOPHCTOBYIOTBCA CUCTEMH HATIPaBIIsiOMMX AUPY30piB,
IO PO3MEKOBYKOTh BHUCXiHI Ta HM3XilHI MOTOKH.
TerooGminni npucTpoi BHKOHaHi y BUrAmi TpY6OK,
BCTAHOBNEHHX y TpyOHMx rpatkax audysopis. Ha
MiANPHEMCTBAX MiKpoGioNOriYHOT NMpomHCcIoBOCTI TpH
BHPOUIYBaHHI JIPIKIKIB B CepelOBMINAX 3 piAKUMH
napadiHaMu TaKOX 3aCTOCOBYIOTh QepMeHTepH 3
CaMOBCMOK-TYBIBHHMM Millankamu GesnepepsHoi fii.
Anapar Takoro THMy TNpeACTaBleHuil Ha puc. 4.3.5.
06’em itoro 800 M (pobounii 06'em 320 M3) pozaineHuit
Ha 12 cekuil. depMeHTaNiiiKe cepenOBHILE MOCIIZOBHO
NpOXOJMTE BCi cekuil, i 3 OCTAaHHBOT BHUXOIOMTE
KyJbTYpaibHa piguHa 3 MiHiMaJbHA BMicTOM #-
napadinis i MaKCHMATBHOIO KOHILIEHTpalielo Giomacu. V
KOXHIH Cexuii BCTaHOBNEHO nepeMiuryiounit i aepytounii
NpUCTPil Ta 3MiffoBHKM 1714 BigBomy Temna.

3arannbHa XapaKTepUCTHKA PeaKTOpiB 3 KOMOIHOBAHHM MiABeAeHHIM

eHeprii

OCHOBHMMH iX KOHCTPYKIUIHMMH €JIEMEHTaMH € NepeMillyrorYi NPHCTPOT
BCIX BiIOMHX THMIB, 3 TAKOX HAABHIiCTh Y CYKYNHOCTI HAcoCiB i nepEMIILYIOYHX
npucTpois. Lle MOXYTL GyTH amapaTté 3 IPynol CaMOBCMOKTYBATLHHX MILIATOK i
HacOCOM Ul MepeKauyyBaHHA KyJNbTypalbHOI piOMHM Ta iHIII NOEAHAHHSA
NepEMilIyIOUHX i aePyIOUMX NPHCTPOIB.
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BupolLyBaHHs APDKIKIB 3AIACHIOIOTE B anaparax epnidTHOro THUIY 00'€MOM

Bix 300 g0 600 m> 3 TiZBEJEHHAM TIOBITPS B HWXKHIO 30HY arapary MpH
HannMmkoBomy Ticky 40-60 klla. Y npoueci HacH4eHHA MOKUBHOTO cepefoBHLIA
6 MOBITPAM YTBOPIOETHCA razo-piaMHHa

eMyJibCid, [0 IMPKYJIOE 10 BCHOMY 00'eMy
anapaty, wo  3abesnedye e eKTUBHE
nepemimrysants cepenosua. Jlis 60poTEbH
3 TMiHOW, IO YTBOPHOETHCE TIPH aepauii,
BHKODHCTOBYIOTb ~ MEXaHidHe niHoraciHHg.
PoGounit 06'eM amapaty CTaHOBUTH OIM3BKO

70% Big zaranbHoro o0’emy. Ha okpeMux

NiAnpUeEMCTBaX 3aCTOCOBYHOTD TaKOX
GapboTaxHO-epiidTHI pepMeHTepH 6inpLIOro
06’emy, mo 1300 M’ 3 MOBITPAPO3MOAINOM B
KinbKOX, 3BM4aiHO 4-5 30HaX. JinA oTpUMaHHs
AHTHOIOTHKIB, BiTAMiHIB Ta iHIIKX Giosoriuno
3 aKTUBHHX peuoBHH BHUKOPHCTOBYIOTH
7 depmenTep nepioAuHOL aii  (puc. 4.3.6).
Horo xoucTpykuis 3abesneuye CTEpHIBHICTh

5  QepmenTanii npoTAroM TPUBAIOrO  Hacy

(kinpkox HiG) MpH ONTHMANBHHMX YMOBAX ANA

pocty i KUTTEAUIBHOCTI  MPOAYLEHTA.
®depMmeHTepH TaKoi KOHCTPYKUi
suroToRNAloTs Ha 1,25; 2,0; 2,5; 3,2; 4,0; 5,0;
6,3; 10,0; 16,0; 20,0; 32,0, 50 , 0; 63,0; 100,0 i
I- kopryc, 2 — san mimanku, 3 — nonams 160,0 M’. Sk BumHo 3 puc. 4.3.6, ue
Mmiwanku, 4 — 0Xon00NCYBANLHUY IMITIOBUK, . . » .
5 - omipma yapza, 6 - npusio Miuanks, WANIHIPMYHMA  BepTHKaIbHUA  amapatr 31
7 - 6apbomep chepuyHUM HULIEM, 3abe3nedeHui
aepylouUMH, nepeMilyOYnMH i
TEIUTONEpefatoUUMH  [IPUCTPOSAMH. TMosiTpst A aepaulii HAZXOOHTH B ¢depmeHTep
yepe3 GapOotep, BCTAHOBJICHMH TiJ HIDKHIM ApycOM Miwanku. 3 TOYKH 30pYy
€(heKTHBHOCTi AMCTIEPryBaHHA noBiTpa KOHCTpyKiiis 6apboTepa NPHHLANOBOI poni
He rpac 3a HasSBHOCTI MilIAJKH, OJHAK, 3 TOYKH 30Dy eKCIUTyaTauii, HafibiibI
3py4HUM € KBaJPaTHUi 6apboTep, sxuit Habys HaliGinpworo noutupenHs. OTBOPHU B
GapGoTepi CrIpAMOBati BHH3, 106 YHUKHYTH 3acMiueHHs 6i006'eKTamMH. 3aranbHa
[Ioma OTBOpiB MOBHHHA OyTH Ha 25% Ginblie UIOLI TMOMEPEYHOro Mepepisy
Tpy6onpoBofy, AKuH MiABOIHTE nositps. BapGoTep 3a CBOIMH po3MipaMH MOMeE
BiANOBiZiaTH AiaMeTpy Milaku, o0 o BUXOIUTH 3 HHOTO NOBIiTpS NMOTpAILIAB B
30HY Ti Aii.

Puc. 4.3.6. GepMeHTEp NepioTUUHOI Ail

58





image60.png
MosxutuBocTi anapaTtis K0JJOHHOro THITy 3 BUGOpPY Ta ONTHMI3aLiT pexUMIB
dhepmeHTaLil

B GapOoTaxHo-koMOHHOMY (depMeHTepi y HIDKHIA wacTuHi  Kopmycy
BCTaHOBJIIOETbCA NepdopoBaHa IUIACTMHA 3 niamMeTpoM otsopie 0.0005 M abo
COMIOBHii exeKTop 3 AiameTpoM comna 0.004 M; 6apGoraxHoii-epnidTHuit anapar
XapaKTepHU3y€ETBCA HASBHICTIO BeepellHi oxHoro abo mekinekox nidgdypor a6o
JEKITBKOX MEPEropofoK A7 MPUMYCOBOIO MOMIAY BMCXIAHHX i HUCXiZHUX MOTOKIB
LMPKYJIIOKOMOT PiIMKM; Hi €IEMEHTH PO3TaIlOBaHi PIBHOMIPHO MO MEPETHHY amaparty
ab0 KOHLEHTPHYHO (puc. 4.3.7).

Mositpa

A b

Puc. 4.3.7. bapbomaoicui hepmenmepu: A - konomwnuii (1 - xopnyc, 2 - copouxa,
3 - nogimpeposnodinenux), b - 6apbomascro-eprigpmuuii
(1 - kopnyc, 2 - Qughghysop-mennoobminnux, 3 - nosimpepoznodinsHux)

XapaKTepHCTHKA CeKUiHHHX KOJOHHHX anaparis

SlKwo B anapar BBENEHi CEKUiliHi eNeMEeHTH Yy BUIVIAAI rpaToK, o6aafHaHuX
JIOTIaTEeBOIO HACAIKO0, B LEHTPi anapary 3HaXOAMTbCA TPyOa, Yepes AKY BBOAMTHCA
NOBIiTpSA, a piaka (asa HaAXOAMTh MPOTHTEUIClo 3BepxXy. ['a3s, MOTpamAlOuM Ha
JlonaTeBy HacajiKy, 3a3Buual 3 mojieTwyieHy, obepTac ii, wo icToTHO 36inbluye
MIOBEPXHIO KOHTAKTy Ta30Boi i pinkoi ¢as.

Taznipmuuiz  peaxmop mpybuacmozo muny. TazniQTHMii  KONOHHHI
(epmenTep cKIazacThCA 3 ABOX KOJIOH Pi3HOTO HiaMETpy, 3'€IHAHMX MiX COGOIO;
OlHa mpeicTaBnse cobow 6apbOTakHy KONOHY 3 BHCXiZHMM MOTOKOM MOBITpS
(puc:4.3.8), imma - uupkynauiliny, 3 HusxiguuM notokoM (puc.4.3.9). Ilomitps
BBOZIMTECA B HIXKHIO 30Hy anapaTy B 6apboTakHy KOJNOHY; KaMepa, IO 3'€AHyeE
KOJIOHM Y BEPXHifl YaCTWHi amapary YTBOPIOE BEIMKY MOBEPXHIO KOHTAKkTy ¢as;
TpyG4acTHi amapaT CKOHCTPYHOBaHHH 3a THIOM TEILIOOOMIiHHHMX Tpy®; B3aeMozis
rasy B Tpy6i MpH BHCOKMX WIBHAKOCTAX NMPOAYBaHHA OiNblll iHTEHCHBHiIA, HiX y
BEIUKOMY 06’€Mi, TOMy MacoOOMiH iHTEHCHBHILIMIA; anapaT 3 MIaBAIOYO0I0 HACAAKOD
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103BONAE iHTEHCHiKYBaTH MacoOOMIH 32 PaxyHOK 36ibIICHHS MOBEPXHI KOHTaKTy
¢daz i TypOynizauil piavan npH po6oTi 3 BEMKMMH IIBUAKOCTAMH nozaayi rasopoi i

pinkoi das.

aj
5
~
—_—
Iogimps
ITosimps
Puc.4.3.8. Faxﬂitﬁfnnuﬁ KOMOHUY Puc. 4.3.9. I'aznipmuuii Konoruit
pepmermep 3 3“?""’"“’" nomoxom pepmenmep 3 HUIXIOHUM NOMOKOM
' nosimpA. ] noeimps: 1 - kopnyc, 2~ oughysop,
1 — ninozacruk, 2 ~ eMHiCmb, 3 — ducnepeamop, 4 — nogimpopos-
3 — oucnepzamop, 4 — xopnyc, nodinvHuK, 5 — men1oobMiHuK

5 — po3nodinbHa nepezopooka

Po3poOHukn anapatypd B Hallif KpaiHi i 3a KOpIAOHOM AoCTifiHO
BIOCKOHATIOIOTh KOHCTPYKUiT Giopeaktopis. Tax, Hanpukian, dipma New Brunswick
Scientific Co., Inc. (CILIA) 3anponoHyBana HacTyIHi THITH depmenrartopis: bio-Pno
III - ana mepioauuHoro i 6e3nepepBHOTO KyJbTHBYBaHHS MiKpoGHHX, TBAPHHHUX i
POCIMHHHX KITHH, CyMillleHHH 3 MIKpONPOLIECOPOM i MIEPCOHATBHUM KOMITHOTEPOM;
Mixkpoc | - ans Ky/lIbTHBYBaHHS MiKpOOPraHi3miB (CyMillieHun# 3 MiKpOIPOLECOPOM)
Ta IPOMHCIIOBI PEPMEHTATOPH 00’ €MOM Bizx 40 no 4000 niTpis i 6insie (cymimeHi 3
mikponpouecopamu). B Jlatcokiit MyJIbTHHALIOHANBHIA KOMNaHil Gist-Brocades 6yB
CKOHCTpYHOBaHHIA | BUrOTOBIICHHUHA HaHGLIBUINH TPOMHCIIOBHI (depMeHTaTOp 1N
BHpoGHULTBA NeHimwTiny (200 M.

®dipma Sartorius po3pobisie KOMIUTEKCHi pillleHHS [/ BChOrO LHMKIY
BupoGHHMUTBa Y dapmauii i Gi0OTeXHOOTi, cepen AKAX Pi3HOMaHiTHI GiopeakTopH,
depMeHTaLliHiHi CHCTEMH, TOWIO.
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| ’ Depmenmayinna
- ¥ cucmema Biostat D50/D100 3

| peaktopamy 00’emom 50 ado
100 n BHUKOPHUCTOBYETHCS [t

BHPOOHHMLTBA MiJIOTHUX NApTii
NPOAYKTY 3 peaktopamu. Boua
BHIOTOBJIEHA 32 MOZIYJILHOKO
TEXHOJIOTI€X0 | CKJIaJaeTbCcs 3

. 'MOHT@XKHOTO GJIOKY, PeaKkTopiB i
1 6noky ympasniHHs. "Binkpura"
KOHCTPYKLUIs BHKOHABYOIO

6noky 3abe3nedye  IIBMAKHUI

JIOCTYyM, JiIerke OOCIIyrOBYBaHHS

Ta 3py4Hy poboty 3
Depmenmayiiina cucmema Biostat D 50/D 100 q)epmeHTepOM.

PeakTopu 3 KO)KyXOM BMTOTOBJIEHi 3 HEPXKABiIOUOT CTAl | MarOTh CripanbHMI
HarpiBajbHU €eMEHT, NMPU3HAYEeHHH JUIS e(eKTHBHOrO i OJHOPIAHOTrO HarpiBy.
BinHoMeHHs: BUCOTH €MHOCTI A0 ii niamerpa craHoButh 3:1. CHcrema Biostat
D50/D100 moctapisieTbcs 3 LHM(POBOIO CHCTEMOI BUMIpIOBAHHA i YNpaBIIiHHS
napamMeTpamu MpoLecy, AaT4nkamu Temneparypu, pH, O, mniHu i uoTupma
BOY/IOBAaHMMH NEPUCTATLTHIHUMH HAacOCaMH. 3a JONOMOTOK Takoi (epMeHTaLiiHOT

CHCTEMH MOXXHA MPOBOJMTH K O€3MepepBHi, Tak i mepioquuHi MpouecH 3 nogayero
TNIOXKHBHOTO cepenouiia. [ToTyxuui nBuryH y kom6iHauii 3 Tppoma TypGiHamu
3a0e3nevye eeKTHBHE 3MilllyBaHHs i AMCIEPCiKO ra3oBMX OynbOalmIOK 3 BHCOKHM
CTyNEHEM aepailii.

bnok yTpaBIiHHA
npomucnogoi  epmenmayinunoi
cucmemu Biostat D300/D500 3
peakTopamu 06’emom 300 a6o 500
JI, BUTOTOBJIEHHH 3 HepaBiro4oi
cTaji, i MICTHTh BCi HeoOXimHi
KOMITOHEHTH, NIEpPETBOPIOBAY
4acTOTH, KJIaMaHH 1 MOTYXHY
UMPOBY CHCTEMY BHMIpPIOBaHHS
Ta ynpaBJliHHSI.

i | Y AnapatHi 3acobu
Depmenmayiiina cucmema Biostat D 300/D 500 yrnpas JIiHHA 3acHoBaHi Ha DFC
(uudpose yNpaBJiHHS
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- hepMeHTepiB) CHCTEMI, Aka crieuialbHO po3pobnena s aBTomMaTH3auil Gionpouecis
(pepmenTauis / KynbTHBYBaHHs KiiTuH). Cucrema DFC BKIoYae MiACHiIoBaui
CHrHATIB 3 BUMIpIOBATBHMX [aT4MKiB i MepeTBOproBavi BUXiJHUX CHTHAIB.
BUKOpHMCTaHHs L€l CHCTEMH J03BOJIAE IOCATTH GiNbII BUCOKOT HafiiHOCTI poboTH
cucremu. DYHKLIOHATBHI MOXKJIMBOCTI TpOrpamMHOro 3abesneueHHs ¢ep-meHrepa
JO03BOJAIOTH MPOBOJMTH BMMIDIOBAaHHA MapameTpiB Mpoue-cy, aBTOMAaTHYHE
KaniOpyBaHHsA 1 YNpaBiATH 3aMKHYTHMH po0OYH-MH LHMKJIaMH. Y CTaHJapTHE
OCHALLIEHHs BXOMTb CHCTEMA CTepHIi3alii peakTopa, 1o BKI0-4a€ B cebe BITCKHi i
BUIyCKHi noiTpsHi ginbTpu. Cucrema Biostat D300/D500 Tak camo, fK i cucTeMa
Biostat DS50/D100 mocTaBnserbcs 3 UMGDPOBOK CHCTEMOKO BHMIpIOBAHHA i
ynpapJliHHs MapaMeTpaMH MNpoLeCy, JaTYHKaMH TEeMIepaTypH, pH, O, miuy i
qoTMpMa  BOYJOBaHMMHM  MEPUCTAIBTHYHUMH  HACOCaMH. Cucrema MiICTHUTh
My 1bTihasHUi CTYMiHYACTHH KOHTPOJIEp PO3YHHEHOTO KHCHIO, KOHTPOIIEP cyberpaty
3 KiILKOX OMIOPHHX TOYOK i TeMInepaTypHe 0JIOKyBaHHS 3 BAMUKAHHSM.
dipmoro Sartorius TaKOX po3pobieHa
npomucnosa ninia, sxa cknamaerses 3 300 JITPOBOrO
OCHOBHOTO (pepmeHTepa i 20 JHTPOBOrO MOCIBHOIO
amapary 3abe3neuye ABTOMaTHYHHUH npouec
MepeHeceH s MaTepialy 3 amapaty B anapar i MOTIM Y
«BpoXaitHuit» Tauk 06'eMom 400 yiTpiB. JUis OUMCTKH
(bepMeHTepiB, EMHOCTEH [UIl CEPENOBHIL, peaxTopiB,
emHoOCTell Ui 30epiranHs, TpyOONMPOBOMIB W€K XK
dipmoro  pospobneHa MobinbHa  cucmema cIp
(ouncTka Ha Micwi). [IpH BUKOPHCTaHHI 1aHOT CHCTEMH
. obnamHaHHA, K€ OYMLIYEThCS, 3IMIIAETHCS HA micii,
Ilpaucosainianepenecenns  AC PO3CMPAHHS i MOBTOPHOTO CK/IANAHHSA MEXaHi3MiB
mamepiany 3 anapamy 6 CYTTEBO 3MEHILYETHCSH, CKOPOUYIOTHCA PyUHI omnepaitiii.
s Monyni OuMIIeHHs po3polsieHi s MPOBEIECHHA
HANi#HOT ouMIeHHs "Ha Micui" TaHkiB, pepmeHTepiB i mepudepifHUX €MHOCTEH.
Cranpaptai moxeni momyniB CIP 103BONAIOTE NMPOBOAUTH OHMINEHHA €MHOCTEN
06'emom 0 1000 s1. Bubip CIP mMomysnis oOyMoBNeHui 00/aiHaHHAM, AK€ OBUHHO
6yTi ouniueHo. Ockinbky yctaTkyBaHHs CIP MOIy/iA BCTaHOBJICHO Ha MOOiTBHOMY,
3pobneHoOMy 3 HepXKaBilouoi cTaii, Bi3Ky, HOro MOXHa JIETkO nepeMicTUTH 110

oumiyBaHOro obnamHaunns. Bei komnonenty B CIP Moyt 3po6JieHi 3 HepXKaBirouoi
crai.

TOTYXHi BiILEHTPOBI HACOCH, BUTOTOBJIEH] 3 HepikaBitouoi crai, obnanHaHi
CHCTEMOIO 3MiHH MOTYKHOCTI. J|Jisi BUKOHaHHA OyIb-KHX BUMOT 3 NPOLYKTHBHOCTI
OUMIEHHS MOTYXKHICTh MOTOKY MOXe OyTH HalalToBaHa BpY4Hy. [lna OTpHUMaHH:
MaKCHMaJIbHOTO e(eKTy Bil MPOLeyPH OUHILEHHS, HACOC MOXE TaKOXK MpaloBaTH B
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IMITY/IbCHOMY PEXHUMI PO3NUIIEHHS MHIOUOrO CKJady i ONoJicKyBaHHs TIOBEPXOHb.
Apyruit BiILEHTPOBHH Hacoc 3abe3neyye WBHAKMI APEHaX, HEOOXiaHMIA y npoleci
OIIO:iCKYBaHHS.

Ha monyni BcTanoBneHO 1Bi cucTeMU 103yBaHHs, onHa A0 AyriB Ta iHIA 47
KHCJIOTHUX 200 HEHTPaibHMX KOHLEHTPATIE MMIOUOro 3acoby. BOHM n03BONSIOTE
3acTocoByBard cucremu CIP Bimnosimso mo BuMoOr npouemypu oudiueHHs. Lli
CHCTEMH J03YBaHHA BKJIIOYArOTh MeMOpaHy, I03yi04i HACOCH 3 HaNAUITOBAHOIO
BUTPATOIO PiMHH, N03yI04i TpyGonmpomoaM 3 KianmaHamu i 50 n KOHTEHHEpU s
KOHLEHTpATiB MUI04oro 3acofy. ITpucTpili BUMiploBaHHS HpPOBIZHOCTI A03BOMNAE
KOHTPOMIOBAaTH  QiHA/IBHUI MpOLIEC OMOMCKYBaHHA | 3aBepUIYBATH  IPOLEC
OYMUIEHHS, MIC/I1 BHKOHAHHA BUMOL MO OYHILEHHIO. Moayns CIP nos's3aHuil 3
KaHa/laMul MOCTa4aHH i APEHaXy CTaHAAPTHUMH NPOMHCIOBHMH 3aTHCKAYaMK Yepes3
THy4KHA- wnadr.  [lepexiroueHHs MK eTanamu  Opolecy  OMHileHHS
(mepenonosickyBanHs, ouMINeHHs i (inanbHe omomickyBaHH:) BinOyBaeTbcd 3a
JOTIOMOTOI0 IPOCENbHAMX KianaHis, BOyoBaHUX B TpyGonposia.

Anapamypue ochawenna imodiomexnonoziunux eupobruyme
3anexHo Big BHAy 1 notpeb KITHH iX

ﬂ KYJIbTHBYIOTh B pi3sHMX Giopeaktopax (3
MEXaHiYHHM MEPEMIlLEHHAM, KOJIOHHOTO TUITY

] 3 nepemiwyBaHHsM (puc. 4.3.10)). ®dipma
1 "Sigma" (CIIA) Bumyckae memGpauni HaGopu

(Rafts) nns pocTHHHHX KyJBTYP TKaHMH, IO

] JonoMarae BHK/IIOYUTH iHTIGITOpH, Hepioko
TIPUCYTHI B arap-arapi = Ta  iHmHMX
o reJIey TBOPHOKYHX areHrax. Mewm6panni

Puc 4.3.10. Biopeakmopu ons eupowyeanns .
POCRUNHUX KAimMUK: a - hepmenmep 3 nodaveio Ha60pn (Raﬁs) TIPH3HAYCHI U1 BUPOLLY BaHHS

CMepwibHo20 nosimpst 3nusy, 6 - grepmenmep 3 KyJnbTYyD, AK1 MOXYTh l'liIITpHMyBaTPICH
nPOGYBAHHAM CIEPUALHUM ROGIMPAM B .

i 8id8ioNn0I0 mpy6oio TPpUBAIMA dYac 0e3 3MiHH KyJNBTYpaibHOro

KOHTeliHepa. MemOpanni Habopu (Rafts)

MaIOTE KBanpaTHy (60x60 MM i in.) abo kpyry (73 MM B miamerpi i in.) dopmy. Tx

BUFOTOBJIAIOTH 3 MOJIOPOMINEHY 3 PO3MIPOM 1Op, B cepeauboMy 0,075x0,25 MkM

(nowa Beix nop 3afiMae Gnuspko 45% MemOpaHn) Ta TOBIMHOW0 25 MKM; BOHHU

TNPUOATHI [is IPOTOKY BoaH 288 n/mM’/rom. Mem6panu cTifiki A0 AiT CHIBHUX KUCTIOT,

OCHOB i 10 OpraHiYHHX PO3YMHHHUKIB (32 BUHATKOM TajlOreHOBAHHUX BYTJIEBOZIHIB).

Heaki ocobnusocmi Kynomueyeanua 6ioo6'cxkmis
3 ycboro po3maiTs cnocobiB NpOBENEHHS NPOLECiB GIOTEXHONOTIT HANOUIbL
CKJIQJHUMH € perynboBaHi dpepMeHTauil 3 JOTpUMAaHHIM YMOB acemTukH. Peanizarlis
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TaknxX TNpPOLECIB PO3pAaXoBaHa HA BHKOPHUCTAHHA ABTOMATH30BAHOro 3abe3feueHHs.
Kpim Toro, ans npoBeleHH: Npouecy B aceNTHUHUX YMOBaX HEOOXifHO BBEACHHA
JONATKOBMX CTamii, wo 3abesnedyroTh cTepwiizallifo MOKMBHUX CEPEAOBHIL i
TOBITPA, 110 MONAETBCSA B PEPMEHTEPH.

Puc. 4.3.11. Inoxkyasimop:

1 - kopnyc, 2 - nas, 3 - oznad06e GiKHO,
4 - aepamop, 5 - mpyba 013 nepenycky
nocignoi Kynsmypu 'y pepmenmep,

6 - oughysop, 7 - copouxa, 8 - 2inesa onA
mepmomempa, 9 - posemKa aepamopa,
10 - wmyyep 0% nycKy piouHu

CrepuibHe TOXKWBHE CEpelloBHIe B
iHOKyssTOpi - MOCIBHOMY anapati MepLioro
crynemio  (puc.  4.3.11) 3aciBaloTb 3
JOTPMMaHHAM  TIPABWI  aCEMTHKH  HEpe3
crieniansHuil NPUCTPifi NOCIBHUM Marepiajiom,
AKHi roepenHbo OyB BUPOLICHHHA B konbax (B
naGoparopii). TexHosord  CTBOPIOKITH i
MIATPUMYIOTb HEOOXifHI PEXUMH B anaparti
WIS PO3MHOXKEHHA  KIITHH  NPOAYLEHTa
(TeMnepatypy, aepauiio i nepemilyBaHHs), a
MikpoGioNors  KOHTPOJIOIOTE i OLiHIOWTH
poseutok  KyneTypu.  Iipn IOCATHEHHI
HeOOXimMMX Crafifi  pO3BMTKY | KiJIBKOCTI
Giomack TMOCIBHMI Matepian MnepeaaBoioTh
CTEPHJIBHMM  CTHCHEHHM NOBITPAM  TIO
HOCIBHOTO KOJEKTOpy Y TOCiBHWH anapar
6impmoro o6’emy. Ha npyromy cTynieHi
BUPOLIYBaHHS TOCIBHOrO marepiany nparfyTe
orpuMatH Ginblie Giomack KliTHH, o6 y
depmenTepi MOXKHa OyNno CTBOPUTH HeoOXiaHy
s [JaHOrO IuTaMy MpOAyUeHTa BUXiIHY
WiABHICTD TOMyJIAIT.

BiocuHTe3  LWILOBOTO  MPOIYKTY B
depmenTepi  BinOyBacTbCs NpH  33NAHOMY
TeMIepaTypHOMY PEXHM, aepauii,
nepemimysanHi i pH KyABTypaIbHOI piluHu. Y

pasi mHOYTBOpPEHHS MOAAIOTH CTEpWIBHHH MHOTACHHK i3 creuiabHOTO anapary 3a
CHIHAJIOM JaTYMKa PiBHA MiHK. JUiA TATPUMKH CTANOCTi KOHLIEHTpAlifl OKpPEeMHX
KOMITOHEHTIB MOXHBHOTO CEPENOBHIIA X NOAAOTE Y BUIJISAI CTEPHJIBHHX PO34HMHIB
3a KOMAHJOK KEpYHUOro mpuiany 3 MNEBHOKO MBHAKICTIO i MepioAHYHICTIO B

depMmenTep 3i cieLliaNbHUX anaparis.

Anapamu 01 npuzomyéania ma cmepuni3auii ROJ¥CUGHUX cepedosuu

Anapamu asmomMamu4H020 npue

OMY6anHs ma cmepunizayil cepeoosuny Agarster
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H C85

3ameepodrceno Haykoeo-memoduunoio paooio Hayionanenozo ynisepcumemy
«/Tb6I6CHKA NOTIMEXHIKAY» AK RIOPYNHUK BN CHYOCHMIS HANPSMY 1I020MOBKU
6.120201 «Papmayia» i 6.051401 «Biomexnonoziay ma cneyiarenicmi
7(8).12020103 « Texnonoeii papmayesmuunix npenapamie»

PenieH3eHTH:

P.B. Jlechk HOKTOp HapMalEeBTHUHHX Hayk, Ipodecop, B.0. 3aBinyBada kadeapu
dapmalLleBTHUHOI, opraniuHoi i 6iooprani4Hol Ximii JILBIBCHKOTO
HALIOHATLHOrO MEAKYHOrO yHiBepcuTeTy iMeHi Jlanuna [anuuskoro

B.M. ATaMaHI0K JIOKTOp TEXHIURHX Hayk, Ipodecop, 3aBinysay Kageapu XIMI4HOI IHKeHepii
HauionansHoro yHisepcuTeTy «JIpBiBCbKa NONITEXHIKAN
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JlocuThb CKITaAHMH TIpOLEC MiArOTOBKH arapy i OyJibHOHY [UIS MPUrOTYBaHHS
CepelloBHIIa B JaHUH 4ac MOXKE MPOBOAUTHCS ABTOMATHYHO, JIErKO i GE3Me4Ho 3a
nonomororo  amapatis  cepii AGARSTER. Amnapatu s  aBTOMaTH4HOro
NPUTrOTYBaHHS  CepPelOBMILA PEalli3yloTh TOBHHMH aBTOMAaTHYHMHA LMKI [pPH
MiArOTOBLI MOXKMBHOIO CEpeJIOBUINA: OE3MoCepeHbo MiAroToBKa (3MillyBaHHA i
HarpiBaHHs), CTEPHITi3allis, OXONOKEHHS i 30epiraHHs CepeNoBHINA TIPH MOCTiHHI
TEMIeparypi Uis 103yBaHHS.

Ilepesacu amnaparis ISt
AaBTOMAaTUYHOrO MPUrOTYBaHHS CEPEeIOBHIIA:
BMCOKAa SKICTb OJIEpP)KYBaHOTO CepeIoBMILA
(iznoBinae GLP), BiacyTHiCTb TepManbHOrO
IIOKY Yy YyTJIMBHUX [0 HarpiBy CKIagOBHX
CEpEelloBULI, Bi[CYTHICTb KOHIEHCaTy Ha
BHYTpilUHif CTOpOHi KpMIIKM yawku [leTpi
NpH ii HAMOBHEHHI, BUCOKHIA CTYIiHb 6€3MeKn
npH poboTi.

Ilpunyun  pobomu  anapamis s
4BTOMATUYHOIO TMPUTrOTYBaHHS CEpENOBMINA:
NPOTATOM ~ BCBOTO  LHMKJIY  MiArOTOBKH
CEpeNOBHILIE MEPEMILIYETHCS, 100 YHUKHYTH
JIOKabHOro meperpiBy i mob6 mocsarta
PiBHOMIpPHOrO HarpiBaHHsi y BChOMY 00'eMi.
HonaBaHHs  TEPMOUYYTIMBHX  CyOCTaHLii

P & 2. Anghanas dae (kpoB, aHTHOIOTHKH, BiTaMiHM, ToOwmWO) y
asmoMamu4Ho20 nPuzomy6aHHs 2 i
cepedosuma AGASTER CepeloBHIIE MiCIs CTepHITi3aLii IPOBOANTECS

Yyepe3 CrewiaJbHUAi OTBip y  KpHMILLI.
Jlo3yBaHHs rOTOBOTO CTEPHJIBHOTO CEpPEOBHINA BiIOYBA€ThCS TAKOXK CTEPUIBHO 3a
AOTIOMOTOI0 CHITIKOHOBOI aBTOKJIaBYIOUOi TpyOku. [laHa Tpy6ka MimKIIFOHAaeThC 10
amapaty [Uid  aBTOMaTUYHOrO INpPUTOTYyBaHHSA CEpeloBHINA 1 TOTIM 1O
NEePUCTANBTHYHOrO Hacoca abo aBTOMaTHYHOTO HAINOBHIOBaYa Yauok [letpi.

Poboui xapakmepucmuxu: MakcMMaJlbHa TeMIepatypa crepuiizauii - 125 °© C;
MakCHMalbHHI 4Yac cTepuiizauii - 99 XBHIMH; BHIOTOBJIEHI 3 MOJipOBaHOT
HEPXKaBilOYOI CTali (JIerko MUTH i 1e3iH(iKyBaTH); BUCOKOsKiCHa enekTpoHika (ECO
TNOPT JIETKO OOCITyroBY€ThCA); MPOrpaMyeThCs: TeMIepaTypa cTepuiizauil, vac
crepunisauii, Temneparypa 36epiraHHs CepeOBHIIA MiJ Yac 103yBaHHSA; HMPOBHIA
AHMCIUIeH i KHOTIKM YTIPaBJIiHHA; MarHiTHa Millajka; MaHOMETp; 3anmoOhKHUI KiianaH
THCKY; KJamaH [l BUITYCKY MOBIiTPs 3 KaMepu B IpOLeCi Ha HarpiBy; OTBip s
A0NaBaHHA B TOTOBY cCepely TepMOYYTIMBHUX H00aBOK; HEOOXiAHO MiJKIFOUEHHS
XOJIOJIHOI MPOTOYHOi BOAM (MPOTOYHA BOJA ABTOMATHYHO IOJAETHCA B amapar Ui
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ABTOMATMYHOTO MPUrOTYBAaHHS CepeloBHIIa Mic/sA
3aBeplieHHs UMKITY CTepuiizauii - A OinbLu
WIBHIKOFO OXOJIO/KeHHs poGodoi emHocti). B
KiHLi UMKy CTepuitizalii Mofa€eThes 3BYKOBU
CHTHAJL.

Amnapar Uil aBTOMATHYHOTO TpPUrOTYBaHH:
cepefoBHIIa "Agarster ECO Mini"
BUKOPHCTOBYETHCA IUTSt NPHUroTYBaHHS,
crepwiizauii Ta  pO3NMBY  TpH nocCTikHiA
Temnepatypi 10 3 1 arapy a0o iHLIOro NOXHBHOTO

Puc.4.3.13. Anapamu ons cepenopuma. LMK mnpouecy TNpOrpamyeTed 3a
a8MoOMAmMuU4HO20 NPUSOMYEaHHs 2
cepedosiya AGASTER ECO-MINT JOMOMOrol0  MiKpPOTIPOLECOPHOTO  KOHTPOJIepa.

MakcHManbHa TeMIepaTypa npu crepuiizauii 125

°c. Ha KOHTPOJIbHi/ MaHeni po3TalloBaHHH

uudpOBHEt AUCIUIEH, Ha AKOMY IEMOHCTPYIOTECA 1ac cTepunizauii, 3a1aHa i MOTOYHA
TeMrepaTypu. :

Anapamu 0131 asmomMamu4H0o20 npueonyeanui ma cmepunizayii cepedosuwy

MediaPrep (Systec)

ABTOMaTH30BaHe NPHTOTYBaHHA 1 CTepuilizais
MiKpOGIONOTiYHHX TOXHMBHMX CEPE/IOBHIL 3 JIONOMOrOIo
anaparis Systec MediaPrep MOBHICTIO BUKJIIOYAIOTh PyUHY
po6oTy, [03BOJIAKOYM WIBHAKO MPUrOTYBATH HeoOXiTHy
KiTBKICTb CTEPHIIBHOrO Mikpo6iooriyHOro CepefoBHILA.
MiKpOTpOLECOPHE  YNpPaBIIiHHA migTpuMy€e  3ajaHi
napameTpy (Temmneparypy NpHroTyBaHH, cTepwiizauii Ta
pO3JMBY CEpENOBHILA, [IBMAKICTH TEpEMilllyBaHHs), IO
rapaHTye BiITBOPIOBaHICTh i BUCOKY AKICTB

NPUTOTOBJIEHOOO CepefoBHUILaA. [oBHU LUK

MpPUroTYBaHHA Ta cTepwizauii cepeNIoBHIL@ 3aiiMae Big 60

Puc.4.3.14. Anapam o 70 120 XBWIMH B 3aI€XHOCTi Bill po3Mipy 6aka i 00'emy
asmomamu4Ho2o

P A e i cepeloBHINA. Anapar .zum aBTOMATHYHOTO l'lplfll"O”.l'yBaHHﬂ

MediaPrep cepenoBHUINa MediaPrep OCHalleHWH — CreUlaTbHUM

MOPTOM [UISl BHECEHHS no6aBok (BiTaMiHiB, AHTUOIOTHUKIB,
KpoBi) B TOTOBE CEpelOBHINE [0 POIHBY. Anapar ans  aBTOMaTHYHOTO
NPUTOTYBAaHHS CepeoBHIIA MediaPrep 3abe3meuy€e aBTOMAaTHYHY cTepuIi3aLio
cepeNIoBHILA, TIPH UBOMY TPHIOTYBAHE CEPEOBHUILE aBTOKJIABYEThCA 0€3MmocepeiHbo
B anapari. TpHBaicTh crepuiizauii perymoeTses Bin 1 10 99 xpunuH. Temmneparypa
aBTOKJIaByBaHHS DETYJIOETBCA B nianasoni Bim 60 °C mo 138 °C. IneaneHa
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OJIHOPI/IHICTb CEPEIOBHILA NPUTOTOBAHOTO B TAKOMY anapari 3abe3nedye BOymoBaHa
MarHiTHa Miwanka. [LIBMAKiCTs Milwanku perymoerscs B mianasoui Big 0 mo 260
00/XB., 10 3abe3mnedye BUCOKY ONHOPIAHICTb HABITH TYCTHX CEpPEIOBHIL i JO3BOJIIE
migibpaTd ONTHUMANbHY IUBMAKICTH TNepeMillyBaHHS Mim  vac ycix cranii
TIPUrOTYBAHH, CTEPHUIIi3aLlii Ta PO3NIUBY CepeOBHMIIA.

EdexTnBHe oxonomkenns 3abe3nedyeThcsi LHPKYITIOYOK XONOIHOK BOJIOIO
10 00paHOi TeMNEpaTypH PO3ITMBY FOTOBOTO CepeOBHILA, MIPU LBOMY 3aro0iraeTses
3aKHIMaHHA i MIHOYTBOPEHHs CepeOBMIIA, 3aBASKH MiATPUMLI HaZUTHIIKOBOTO THCKY
B pobouiif Kamepi Ha cTadii oxomomkeHHs. Po3nuB CTEPUJIBHOIO CepeNoBHIIa
BiIOyBacTbCs uepe3 THyuky TpybKy 3 KIanmaHoM 3a JOMOMOTOK CTBOpPEHHS
AONATKOBOTO THCKY BCEPelMHI KaMepH, 4epe3 THyuKy TpyOKy 3 KiIalaHoM 3a
AIOTIOMOr0l0  €JIEKTPOHHOrO  MEPUCTAIBTHYHOTO — HACcOCa, MNPHUENHAHHA 110
ABTOMAaTHYHHX PO3JIMBHHUX CHCTEM TSl 4aiuok [letpi.

Anapamu ons asmomamuunozo npuzomyeanHsa ma cmepunizayii cepedoguuy
Masterclave

[IpoayKTUBHICTE amapartiB s aBTOMaTHYHOTO NIPUTrOTYBaHHS CepeNIOBHIIA
Masterclave cranoButs m0 60 niTpiB KyJIBTypaJIbHOrO cepenoBuiaza 90 XBWJIMH.
[lpunan  sianoeinae crammapram GLP, FDA i ISO. KonTtpons  onepauii
MIPUrOTYBaHHSA KyJIbTypaJIbHOrO CepeNoBHIIa
3MIACHIOETbCS  MikpompolecopoM. [l 1pocToro
MIpOrpaMyBaHHs nependayeHa JiTepo-uudpposa
KJIaBiaTypa. Hns MOXJTMBOCTI JI01aTKOBOT'O
MIporpaMyBaHHs (na  BuMory) MOCTaBJIAETLCA
nporpamHe 3aGesneveHHs Labmaster. 3a momomororo
MOJIATKOBOTO TPUHTEPA MOMJIMBE 3IiMCHEHHS MOBHOT
peecTpallii pe3y/bTariB: Ipyk eTHKETOK 3 MapaMeTpamu
3aJaHOi MpOrpamH; ApYyK TeMIIepaTypHOi KpHUBOI i
TEMIEPATYPHHUX JaHUX MPOTATOM MPOLECY CTEPHITi3aLil
Puc.4.3.15. Anapam o1n Ta TPHBAIOCTI MOTEHLIHHOrO Nepiosy nepepuUBaHHS
npuzo:}zzt::::;:;;uwa LUKty c*repnniaaui'i.
Masterclave MoxunuBa peectpauis npomecy 3a HOMOMOroo
[IK. Mikponpouecop na€ MOXIHBICTH BBECTH B
nam'aTe 10 40 nporpam. Bci napamerpu umkiy 36epiratoTscs B nmam'ati MpUiIaLy.
AnapatH JUis aBTOMAaTHYHOrO TNPHIOTYBaHHA cepeloBHma Masterclave MaroTs
GyHkuio ¢ikcauii KpHIIKH 3aMuKarOUHM TIDHCTPOEM, SIKMH CNpalboOBY€E MpH
Temneparypi nonan 80 °C. 30BHilIHA 3aXHCHA KpHILKA BiIKpHBacThCs Ge3 3ycuib
Tipu Temnepatypy Hik4e 80 °C. Cranesa KpHIIKa Mae BiKHO TS CTIOCTepiraHHs 3a
npouecoM. [lpunan mpoctHii mnpu  TpaHcmopTyBaHHi Ta B CEpBiCHOMY
obciyroysanHi, BHyTpiuHs wacTMHa Kamepu amnapartiB IS aBTOMaTHYHOTO
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NpUroTyBaHHs CepeAoBHIIA Masterclave He Mae MepTBOro 00'emy. HarpiBaiHd Boau
BinOyBaeTbCA 3 MiKpONPOLECOPHHM yMpapniHHAM | 3 TOUHICTIO + | °C, BUKIIKOYAIOUYH
Gyab-aKy HefesneKy neperpisy. ¥ TpOLECi IPUrOTyBaHHA CepeoBHiile Ge3nepepBHo
[OMiLIY€THCSA BEIMKOK MarHiTHOK MiLIAKOL. Tpuan 3abesneyye CTEPUIBHICTL
mpouiecy. BianosimHo a0 MiXHApOAHHX CTaKAapTiB MiKpONpoLECOp NpPOBOAMTDH
GesnepepBHUil KOHTPONb TEMIEPATypH cTepuiizauil. Bcei i XapakTepHCTUKH €
HeOBXiZHUMH s AKicHOT poGoTH amapatiB Juls ABTOMATMYHOrO MPHUrOTYBAHHA
cepeoBHIIa, IO BHUKOPUCTOBYKOTHCA [UISi TIPUTOTYBAHH:A CEpENOBHIL (y ToMy umcii
4yyTAMBHX ~ JO  TEMICPaTypHOro pexumy).  Temmepatypa cTeprITi3aLii
BCTAHOBIIOETLCA B Mexkax Bia 90 mo 125°C, a TemmepaTypa po3JuBy - Bin 30 mo
80°C. IneanbHO TOEAHYETHCA 3 ABTOMATHYHWUM PO3TMBHAM MOAYJIEM APS 320 i
pospimkysadem Dilumat. Kontponb onepawii NPUTOTYBaHHA KYJIbTYpPalbHOIrO
CepenoBHILa 30iCHIOETECA MIKPOTIPOLECOPOM.

Anapamu 0ns a8MOMAMUYHO20 NPUOMYEAHHA MA cmepunizayii cepedosuwy Steragar

B aBTOMATHUHil CHCTEMi NPUrOTYBaHHA CEPENOBHILIA TEMIIEPATYPHHH AaTHHK
GesnocepeHbO  3aHYPIOETHCA B CEPEfOBMILE,  AO3BONAIOYM  JIyXe  TOUHO
KOHTpOMOBaTH TeMrepaTypy i vac. Copouka i crieniaJibHa Millanka CHOpPUSIOTH
eEeKTHBHOMY PO3NOALTY TEMia Ta piBHOMiPHOMY OXOJIO[DKYBAHHIO BCHOTO 00'eMy
cepenosua. Koporkuii 9ac aii BUCOKOT TEMIIEpaTypPH Ha TEPMOUY TIHBI KOMIIOHEHTH
rapaHTy€ BUCOKY AKICTh arapi30BaHHX CEPEAOBHIL.

BuMor# OO BCiX CHCTEM A MPUTrOTYBaHHA CEPEAOBHLL: CTEpHIIbHICTD,
31aTHICTh CepeloBHINa MiATPUMYBATH DICT, BiITBOPIOBAHOCTH Bim cepil mo cepii.
ABTOMATHUHI CHCTEMH IPHTOTYBaHHsi CEpelOBHUINA BHKIIOYAIOTL PAR HEIOMIKH
cepenoBHiL, WO Oy MPUTOTOBJICH] BPY4HY Ta HEJIONiKH CTAHAapTHOrO aBTOKJIAaBa.

Mera aBTOMATHUHOIO TIPHIOTYBaHHS CEpPEJOBHMIL Y mikpoGionorivui
nabopatopii - TiABMIIEHHS SKOCTi CEpElOBHIL, TNOKpAllCHHA YMOB poboTw,
pianoeignicTs npasunam GLP, Gesnexa oneparopa.

TlinBMIIEHHS AKOCTi CEpelOBHI 3aGe3MneuyeThcsl aBTOMATH3ALICI0 KOHTPOIO
TEMIIEPATyPH i TPHBANOCTI PUrOTYBAHHA CEpPelOBHINA BiANMOBIAHO O MiXKHApOIHUX
CTaHZapTiB, OOMEXEHHA HaJMIPHOTO TEPMIYHOTO BIUMBY MPH ABTOMATHHHOMY
NPUroTyBaHHI MifBMUIY€ AKICTh CEpEfloBHINA B NOpiBHAHHI 3  DPY4HHM;
CBDKONPUrOTOBaHI ~CepenoBHia 3abe3nedyroTh —Kpauly CENEKTHBHICTB, pICT,
MOpGOJIOTiuHi  XapaKTEPUCTHKH KOJIOHIH; pi3Hi TeMIepaTypHO-4acoBi PEXUMHI
YMOBH 1N NPHrOTYBaHHA Di3HHX CEPElOBUIL, EPUTPOLUTH Yy CKafi KpOB'SHOrO
arapy He pyHHYIOTbCA 4epe3 HaaMipHWHA TeMIepaTypHuit BIUTHB; MOXJIMBICTH
ineHTHdikalii KOXHOTO UMKy IPHIOTYBAaHHA CEpPENOBULIA, npaBuIbHUM i
TOCTilHKiA 06CAT cepeNoBHIIA B KOXKHiM vawwi [Terpi ans cTaHAapTH3alii METoy.
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Puc.4.3.16. Anapam ons asmomamuunozo npuzomyeanns cepedosuya Steragar

Xapakmepucmuxu anapatiB [is aBTOMAaTHYHOTO NPHUIOTYBAHHS CEepeNOBHIL
Steragar: 06’em npurotoBasoro cepenosuma Bix 1 1o 10 miTpiB Ta Bix 1 1016 miTpis;
MakcuManbHa Temneparypa 125 °C; mporpamoBaHMii MiKpONpOLECOp HO3BOJISE
YTPABJIATH TMPOLECOM CTepuiisauii Ta Ho3yBaHHs; UMQPOBHIl aucIUied s
KOHTPOJIIO TeMINepaTypu i poboyoro uukiy; GpoHTanbHa MaHeIb 3 NPUHTEPOM Ta

- IHCTpyKIi€l0; 00OJOHKA [UIA IIBHMAKOrO JIiHiMHOrO
OXOJIO/DKEHHs;  BOyZOBaHa  MarHiTHa  Mimajika
3abes3rievye piBHOMIpHY TeMIiepaTypy CepenoBHLa,

Amapar s aBTOMaTHYHOrO MPUIOTYBAaHHS
cepenoBuila Steragar mys>ke KOMIAKTHHI, Mae KOpIyc 3
Hepxasitouoi crami AISI 304, mikponpouecopHa kaprta
TNporpamMye i KOHTPOJIIOE MPOLECH CTepuiizamii Ta
N03yBaHHsA. Tenyo reHepyeTbCs MOCUIIEHUM eJIEMEHTOM.

bBazamogynxyionaneni anapamu ons asmomamuyunozo
npuzcomyeaHHa ma cmepunisayii cepedosuwy
BaratodyHkuionansHi anaparu Uis

aBTOMATHUYHOTO MIPUTOTYBAHHS CepeoBHIIa

MediaClave BumyckaeTbCs B KOMIUIEKTI 3 KIOBETOIO 3

Puc.4.3.17. Anapamu ons . = 5 : :
asmomamuunozo npuzomyeanns ~ HEPHKABIFOWOT  CTali, MArHiTHOW  MIIANKOK  Ta

cepedosutja MediaClave CTepuiisylounm ¢inbTpom. V GymoBy GaratodyHk-

uioHanbHuX amnapatie MediaClave BxomuTh TEpPMO-
TIPYHTEP, IO JO03BOJIAE BCTAHOBNIOBATH iHTEPBANH OPYKY (i3HKO-XiMiuHHX
NapamMeTpiB MOKa3iB i Ja€ MOXNUIMBICT OTPHMYBAaTH NPOTOKOIHM HaCTyMHOT
iHpopmauii: nata, yac, Temneparypa, 06'em, qaHi OnepaTopa, HOMEp 3aBaHTAKEHHS,
rpapiyHuii UMK TNPUrOTYBAaHHS —CepeNOBHILA. MikponpouecopHuii  KOHTpOb
3abe3redye NOCTYMHHI NPOLEC MPOrpaMyBaHHs, AUCIUIEH TIOKa3ye: KOXKEH BBENECHHMH
KpOK, rpaik CTepumisalii, MOBIIOMIEHHS NPO NOMWIKHM, HAasBHA NaM'iTh IS
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3GepiraHHs MPOTOKOJIIB, MOKIIMBICT 30epiraHHs Ha3BH CEPEOBHILA, AKe FOTYETHCA,
a Takok dYac i Temmneparypy. MakcuMalbHHi 06’eMm  cepenoBuuia € 12
BaraTodyHKUiOHaNbHI anapaTé [Uls aBTOMATHYHOTO MPUIOTYBAaHHA CEpEfOBMIIA
MOXYTh BUKOPHCTOBYBATHCSA B AKOCTI aBTOKJIaBa i BOSHOT OaHi.

Cmanuyii agmomamu4Hozo npuzomyeanHa i 003y6anHs cepeoosuly 6 HauKu
Hempi GEMELLI ma ANTARES

o cxnamy cranuii GEMELLI Bxonatk: amapar . A aBTOMAaTUYHOIO
npurotyBanHs cepenosuuia ECO - MINI, aBTOMaTHUHHMH g03arop ADD-Mini-SS Ta
crieLiabHuMii CTiJ 3 MACTABKOIO JUIS i ATOTOBNEHHX Yawok [1eTpi i3 cepenoBuiLeM.

IcHye nBi KOMIUIEKTauii
aBTOMATHYHOI craHuil
GEMELLI. CraHaapTHUH
KOMIUIEKT MICTUTh amapar it
aBTOMATHYHOTO  TPHUrOTYBaHHA
cepenoBHUIla ECO-Mini,
aBTOMaTHuHMi no3atrop ADD-
Mini SS Ta nepecyBHHMii CTin-
nigcrasky Alp.

Po3mupeHuii  KOMIUIEKT
GEMELLI Bkitoyae amapar Ajis

{ ] - ’ - . aBTOMAaTHUYHOrO TPHUTOTYBaHHs
Puc.4.3.18. Asmomamuuna cmanyis GEMELLI cepefoBHIIa ECO-Mini,
aBTOMaTHuHMii po3zarop ADD-

Mini SS, nepecyBHuii cTin-miacrasky Alp, nosatop arapy Blood-O-Mat.
ApTomaTuuna craHuis ANTARES icHye y 71BOX KOMIUIEKTaLifAX.
CTaH#apTHUIl KOMIUIEKT: anapar jUli aBTOMATHYHOTO MPHMroTyBaHHA CEpENOBHINA
Agarster [V, aBTOMaTH4HH# 103aTOP ADD-SS, nepecysHuii crin-niacraska ABC s
amapaTy Ui aBTOMAaTHYHOTO MpPHMIOTYBaHHs CEpelOBHINA, NepecyBHUH CTiI-
nincraka NEO mns nosaropa. ABTOMAaTH4Ha CTaHLiA ANTARES po3mupeHoi
KOMILIEKTALLii: arapar il aBTOMaTHYHOrO MPHroOTYBaHHs CepeloBHIIa Agarster 1V,
aBTOMaTHUHMii no3arop ADD-SS, mepecyBHMH CTil-MiACTaBKa ABC nnsa amapaty
JUIS aBTOMAaTHYHOTO MpPUTOTYBAHHA CEPENOBHILA, MEPEeCyBHUH crin-niacraska NEO

171s g03aTopa, ao3arop arapy Blood-O-Mat.

Cmanyii a6momamuuHozo npuzony6eants i 003y6anHa cepedosuuy
ADD - Mini-SS ma ADD - SS.
ABTOMATHYHI CTaHLii Ay MPUIOTYBAaHHA Ta PO3JIMBY CEPENOBHIL BKIIHOYAIOTH
amapaTd IS ~ aBTOMATHYHOTO MpPHMrOTYBaHHs CEpeloBHINA i cnewianpHi 670KH
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aBTOMAaTH4YHOrO po3nuBy cepenosuil "ADD-Mini-SS" ms 3-nitposoro anaparty s
ABTOMAaTHYHOrO MPHUroTyBaHHs cepenoBuiia "Agarster-ECO-Mini" a6o "ADD-SS"
AUl napariB [y aBTOMATHYHOTO MPUTOTYBAHHS CepPENOBHILA GiIbIIOro 00'emy.

ABTOMATHYHI CTaHUIi /UIA NPUTOTYBAHHSA TA PO3JMBY CEpPENOBMIL MPH3HAYEHI
A aBTOMATHYHOTO HAMOBHEHHS YawoK [1eTpi roTOBMM MOKHUBHMM CepeOBMILIEM.
lotoBe cepenopmie 3 anapata 1 aBTOMaTHYHOrO MPUIOTYBaHHS CEpeNOBHMILA
MO’Ha MepeKayaTH He TUIbKH B Yauiku [letpi, ane i B Gyab-Ky CTEpPHIIbHY €EMHICTB,
Oyab-sKy CTEepMNIbHY piOMHY MOXKHA MepeKayaTH 3 OIHi€i €MHOCTI B iHIIY.
MexaHi4HHii NPUCTPIfi A8 BiIKpHBaHHS KPHLIKK vawku [TeTpi nepes 3amoBHEHHAM
CepEeNOBUIIEM i I 3aKpH-
BaHHA TiCIs HANMOBHEHHS
BUTOTOBJIEHUI 3 HepXkaBiro-
4yoi crami AISI 304. Ha
nepefHii maHeni € Mepe-
JKEBMH BUMMKAY, PO3'eM IUIst
MiOKTIOYEHHS HUXKHBOT TIe-
nani, BMMMKa4y [EepPUCTasIb-
THYHOrO  Hacoca, pydyka
PETYJIOBAHHA KiJBKOCTI J10-
34 Cepe/IOBHIIA,

Puc.4.3.19. Cmanyii asmomamuunozo npuzomy- BCepe/HHi 103yr0401 Kame-
eanns i 0osyeannsa cepedoeuuy ADD - Mini-SS pu 6alcrepuun NIHA JIaMIIa.

Poboui xapakrepuctuku HamoBHoBaua ADD - Mini - SS: IlBumkicTs
HanoBHeHHs 4awok [letpi mo 500 wt/ron. O6Gesr kapycenmi: 20 yamiok [TeTpi.
Makcumanehuit o6csar 1o3u cepenosuma 100 mt. IMponyxTuBHicTs Hacoca: go 400
mi/xe. Bara 30 kr. JlonatkoBo HeoOXimHuil crewjanbHHil CTin mwis PO3MilLeHHs
roroBux yamok [letpi i3 cepenosumem.

Po6oui xapakrepucTikn HanoBHioBaya ADD - SS: WBHAKICT HAMOBHEHHS
awok Tletpi o 700 wr/ron, 06°em kapyceni - 240 wamok ITetpi, MakcHManbHHI
06’eM 1031 cepenouia - 100 M1, MPOIYKTHBHICTH Hacoca - 10 400 MJI/XB, Bara 120
K, LMQPOBHA eKpaH, iHIMKATOPHI JAMIOYKH, 3BYKOBHH CHrHA TPHUBOTH,
4BTOMAaTHYHE CKJIaflaHHs 3aMoBHEHHX Yainok [letpi. [laHuii HanoBHIOBaY Moxke OyTH
YKOMIUIEKTOBaHHH CrieliaslbHuM NPUHTEPOM ISl MapKyBaHHs yauiok [Tetpi.

OcobanBocTi TpyGonpoBinHuX cucTeM papManeBTHYHHX Ta

OioTexHoJI0TiYHNX

Texnonoziuni mpyéonpoeoou
Y Oymp-ikoMy (apMaueBTHYHOMY uH 0iOTeXHONOTriYHMY BMpPOGHHULITBI
BHKODHMCTOBYEThCA BE/IMKA KibKiCTh TpyGompoBozis. IX Moxua posgimmtd Ha
TPY6GONpPOBOAM /U1 rOCMOAAPCEKO-NOGYTOBHX MOTPe6 (BOA TeXHiuHa, Boxa MUTHA,
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KaHajtizawig); Ta TeXHoJOriYHi TpybonpoBomM (BoAAa OUMINEHa, BOAA A iH'eKLiH,
CTUCHyTe TIOBITpsi, CTUCHYTHH iHEPTHUHA ra3,BakyyM, napa s obirpisy).

Tpy6onposiona cucmema CKNalaeTees i3 Tpy6, neraned ans 3'e¢iHAHHA 1|
KpirieHss TpyGoOnpoBoais Ta TpyOOMpPOBiAHOI apMaTypH. Tpy6u BHUIOTOBIAKOTH 3
MeTaniB (uaByH, CTalb, TWTaH, Milb, amoMiHii Ta X crUlaBu) Ta HeMeTaliB
(kepaMmika, cknio, momimepn). 3'exnanHa TpyG Oysac pO3'€MHHM 1 HEPO3'EMHHM.
Hepos'eMHi 3'€qHaHH® BHIOTOBNAIOTbL 32 JOMOMOTOKO  3BapiOBAHHA, naiiku M
KJleeHHs (115 JEAKHX BHAIB HeMeTaniuHuX Tpy6). /1o po3'eMHHX 3'elHaHDb BiIHOCATB
dnaHueBi, pi3pGOBi, pacTpy6Hi Ta neaki i crieuianeHi UM, s 3MiHK diaMeTpy,
HAMPAMKY 4H PO3ralyXeHHs TPYOONpPOBOMIB BMKOPHCTOBYIOTH gacounni oemani.
KOJIiHO, TPIHHHUK, XPECTOBHHA, NEPEXiAHHUK i T.i. TIpucTpOl AN kepyBaHHA NOTOKAMH
pimuH i rasis, ski pyxaroThes Mo Tpy6ax HasHBAKOTE apmMamypolo. Bona 0yBae:

- 3aKPHBANBHOIO — UTA [IOBHOTO NEPEKPUBAHHSA MIOTOKY PifHH i razis;

- PeryIOBaTbHOIO — PETYJIIOE BUTPATY | THCK CEPENIOBHILa;

- crnelianpHOK — 3amobikHi i 3BOPOTHI KJIANaHH, KOHJEHCATOBIABIIHHUKH,
NOKA3HUKHY PiBHA, TOWO.

Po3rIiHEMO [ETANBHIIIE OCOGITHBOCTI - TEXHONOMYHHUX  TpyOONpOBOAIB,
OCKiJIbkM Ha (apMaleBTHYHOMY Ta OGiOTEXHONOriYHOMY BHPOOHUUTBI 10 HHX
BHCYBAIOTBCA OCOOJIMBI BUMOTH.

1. TpybonpoBin cmuciozo nogimpa BUTOTOBIIOTH 3 Hepkasitoywol cTami.
CTHCHYTHIf ra3 3aCTOCOBYIOTh JUTS MEPETHCKAHHA PiAMH, MEpeMillyBaHHs (wsxoM
GapboTyBanHs), GiNLTPyBaHHs. Ta MPOAYBaHHA Tpy6onposonis i amaparis. Y
npaswiax GMP ¢ mnpsma BkasiBka Ha BHKODHCTaHHA y ($apMaueBTHYHMX
BUpoGHHMUTBaX Ge3MaciaHuX Komipecopis. Ha BXO/i B TEXHONOTIUHE YCTATKYBaHHA
YaCTO BCTAHOBIIOIOTH QinbTpu (GiHilHOI PinpTpanii NOBITPS.

2. V  BHUpOOHHLTBAX 4acTO BHKOPHCTOBYETHCH cmucHymuit inepmuui 2a3
(azom, Oexonu apzos ma iH.), HANMpUKIajA, MWL [POMYBaHHS eMHOCTEH Yy pasi
BHKOPHMCTAHHA JIETKO3aiMHUCTHX Pi/IMH, 30KpeMa, CIIHPTOBHMX PO34HHIB NiKaPCHKUX
npenapaTie abo y BMNANKy, KOJM JIKApCBKHA TMpenapar OKHUCHIOETbCA KHCHEM
HoBiTpa i TOAI OMepalii 3 HUM TaK0XX NPOBOIAATE B CepeloBHIlli iHEPTHOTO ra3y.

Sk mpaBuO, CTHCHEHHH a30T [0 TOYOK CMIOXKMBAaHHA — amapartie s
TPHIOTYBAHHS PO3YHHIB JKAPCHKMX PEUOBHH, - IOCTYNae Mo Tpybonposoay 3
Hepxkagitouoi crami. [lepex BxomoM B anapar Ha a30THI# JtiHil 3a3BM4ai
BCTAHOBJIOKOTH 3AKPUBHHI KpaH, BONOTOBIAAINIOBAY - PEAYKTOP i CTEpHIi3yrOuHH
dineTp (0,22 MKM), 1a Toro, wob a30T, MOCTYNAIOUH A0 PEaKTopy, HE BHKIIMKAB
MikpOGHY KOHTaMiHaLlilo JTiKapCbKOTo Mmpernapary.

3. B TexHONOrii JiKapChKMX MpenapariB 6axyyM BHKOPHCTOBYIOTb IJi:
BUNANIEHHA PIIMH 3 anapariB; NPOBEACHHA MPOLECIB CyUIiHHA Ta BWMApIOBAaHHS;
dineTpyBaHHi. BakyyMmHi NiHil MOHTYIOTb, AK MOXH2 MPOCTIMIUMH i KOPOTLUHMMH,

72





image74.jpeg
wo0 3MEHWHUTH KiIbKiCTh HewinbHOCTell. He cnin NPUENHYBATH 10 OIHOTO
BaKyyMHOTO HacoCy BENMKOI KijIbkocTi anaparis. 11[o6 3MeHIIHTH riapasiynuit omnip
ANS BaKyyM-TIDOBOIIB  MiAOMPalOTh Ge3WOBHI TPyOH BENHKOro niameTpy 3
HEPXKaBiloYOi CTali 3 WIOPCTKICTIO BHYTPiUIHBOL noeepxHi 0,8 Mkm. B skocri
3aMOYHO-PEryJIIOBATILHOT apMaTypH BUKOPUCTOBYIOTb KPaHM 4H 3aCyBKH, e He
BeHTHi. [lepen Bakyym-HacocoMm cTaBisTh GinsTpyBanbHY €MHICTH (HampukIag 3
PO3YMHOM COZIM) ISl yCYIIKH TOBITPS, IO 3aCMOKTYE€ThCH.

4. Boosna napa BUKOPHCTOBYETbCA IUTA HarpiBaHHs peakuiifHuX amaparis,
NPOBE/ICHHA MpPOLECIB CyWIKH Ta pekTH(ikauii. [TaponpoBomu BHroTOBNSIOTH 3
CTIfiKMX 110 KOpO3ii CTaNbHKiX Ge3WoBHUX TPYO, a B IKOCTI 3aMKOBO-PETYITIOBATTLHOT
apMaTypu BUKOPHCTOBYIOTh BEHTHJII M 3aCyBKH.

5. TpyGonpoBomu 600u ouuwenoi i 600u Ona in'ekyiii HA3MBAIOTHCA
KiJIbLIEBMMH, OCKiNbKH MMOYMHAIOTBCA | 3aKiH4YIOTHCA y BIANOBIOHMX 36ipHHMKax.
Bona no kinbuesnx Tpy6onposonax GesnepepsHo LHPKYIOE 3a JOTIOMOIOK HACOCIE.

OpnHi€r0 3 OCHOBHUX BHMOT, 0 BUCYBAIOTHCS 10 CHCTEM po3MoaiTy BoIu ais
(bapmanieBTHUHNX Lisel, € 3a6e3MeUeHHs HAIEKHOT MiKpOBiOJIOTiYHOT YHCTOTH BOIH,
sKa BUPILIY€ThCS Pi3HUMH criocobamu i mpuitomMamu:

- 3a0e3MeyYeHHs TeMnepatypHoro pexumy (80-95 °C abo 5-10 °C);

- 3abe3neyeHHs HeoOXiHOT IBUAKOCTI MOTOKY BOIM B CHCTEMi posnoainy;

- BHKODHCTAaHHS yNbTPagioNieTOBOro OMPOMIHEHHS, CHCTEM O030HyBaHHS,
06po6kK naporo, nepioAMYHoT caHiTapH3awii;

- BHKOpUCTaHHs  TpybomnpoBomiB 3
BHCOKOKO [VIA[KICTIO BHYTPIUIHBOI MOBEPXHi
(wopcTkicTs Menwe 0,8 MKM);

- BUKODHCTaHHS CaHITAPHUX 3'€/HaHb,
6e31moBHOro opbitanbHOro 3BapIOBaHHS,
3BapIOBAHHA  «BCTHK» (W14  MOJIMEpPHMX
Mmarepiaiis);

- 3a0e3neueHHs BiOCYTHOCTI 3acTiHHHMX
30H Ta iH.

Kinbuesnii Tpy6onposin eoou ouuwenoi
MoXe OyTH 3BapeHHii 3 NOJINPONiIeHOBUX TPY6.

Y xinbueBoMy TpyGOnpoBoni 600u ona in'exyiii LUPKYJIIOE BOJa, AKa e Ha
TIPUTOTYBAHHS iH'€KUIHHUX pO34MHiB i inimHOrO OTOJIiICKyBaHHS Marepiais
TIEPBHHHOT YNaKOBKH: (akoHiB, MPOGOK i KOBNauKiB, TOMy 0 HBOTO BHCYBAIOTBCS
HaMBHILI BUMOTH. SIK MaTepiaj BUKOPHCTOBYIOTbCS GE3LIOBHI Tpy6H i ditunr (puc.
4.4.1) 3 Hepxasilouoi crani 3 Moni6aeHom (BHCOKa CTIiKiCTh 10 KOpo3ii) 3
IIOPCTKICTIO BHYTPIIIHBOI MOBEPXHi 10 0,8 MKM.

Puc.4.4.1. Tpybu i diurr 3 Hepskasitouoi
crani, Bupo6uuuTea "Sudmo" Himequuna.
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CucTeMa po3NOAiTy BOOM NMOBUHHA 3abe3neqyBaTH OAHOHANPSMIEHHH pyX
[OTOKY | MOJKJIMBICTh MOBHOTO BUIANICHHSA BOM 3 TpyGonposofy. [Tp1 uboMy x0IHa
yacTMHa TpyOONPOBOAY HE IOBMHHA 3HAXOAUTHCA B TOPH3OHTAIILHOMY NOJIOMKEHH], a
TOUKH BiAGOPY BOIH MaKOTh OyTH ofNanHani MeMOpaHHUMU BEHTHIAMH CaHiTapHOro
BHKOHAHHS | CIPOEKTOBaHI 3 yPaXyBaHHAM MPABHIA IIECTHKPATHOTO nmiametpy. Jns
YHEMONJIMBIICHHS  MikpOGHOT KOHTaMiHalii He [OMyCKaeTbCs BHUKOPUCTAHHA
pi3pbOBHX 3'€IHAHD i KYJbOBHX BEHTHJIIB.

3aKpHBANLHO-PEryTI0BAILHA apMaTypa Ta il 0COGIHBOCTI NIPH NPOEKTYBaHHI
TpyGonpoBoais Boay A5 GapmManeBTHIHHX BUPOOHHLUTB
3akpHBAILHO-PETYIIOBAlIbHA apMaTypa 3a KOHCTPYKIII€I0 3aKPUBHOTO 3aC00y
MOAUIAETHCA HA KPaHH, BEHTHII 1 3aCYBKH.

Kpanamu (puc. 4.4.2, a) Ha3sMBAIOTL apMarypy, ika BiIKpHBa€E-3aKpHBAE
MPOXifHMi KaHa TOBOPOTOM NPHTEPTOL 110 THi3Aa TipoOKy (HaltyacTie KOHiYHOT
dopMH), O MAE HACKPi3HUH OTBIp. ix nepeBaroro € manmil rigpasiunmii omip i
MOMUTMBICTh IPOUYMCTKHM TPYOOMNPOBOAY Yepe3 BIKPUTHH KpaH. Henoniku — noraxna
FepMETHYHICTE MPH BHCOKHMX THCKax Ta BaKKICTh TOYHOTO PEryllOBaHHA BUTPaTH
pinunm. 3a3zBiuai iX BHUKOPHUCTOBYIOTH Ha fiHisX rasis, BakyyMy Ta B'A3KHX i
3a6pyAHEHUX PilMH.

Y genmunsix (puc. 4.4.2, 6) BiIKpHBaHHs i 3aKPUBAHHS OTBOPY A/A MPOXOLY
razie Ta PpioMH 30iACHIOETECS 32 HOMOMOTOI0 Kiamada, Mo po3MilleHuid Ha
WNAHZEN, AKAH Y CBOK 4epry 3AiHCHIOE 3BOPOTHO-NOCTYNANbHHH pPYX. HubxHs
NOBEpXHA 30JIOTHMKA MpulLiipoBaHa (npuTepTa) IO KpaiB OTBOpY. Benrtuni
XapaKTepH3ylOTbCH 3HAYHUM TiAPaBIiYHHM OMOPOM i He 3acTOCOBYIOTHCA s

poGotd 3 3abpyAHEHHMH

CepefoBHLIAMU.
| 3acysxkamu (puc.
442, B) Ha3MBalOTh

apMarypy, B sKiH Ipoxin
OIS pyXy — CepeloBHILA

: 6 . ® BiIKpUBAETHCH LJTAXOM
Puc.4.4.2. CxeMa 3aKpUBAABHOI apMaTypH K
a) kpaH, 6) BeHTHIB, B) 3aCYBKA l'llIlﬁOMy um6epa YU OUCKA,

pO3TAIIOBAHOTO B KOpMYyCi

3acyBKM. 1X Haiuactillle 3aCTOCOBYIOTb JUIA Tpy6Gonposoais 3 miameTpom Tpy6 50—

200 mm. [TepeBaroio 3acyBOK € HEBHCOKHH rigpaBniunuil omip, a HeOJMiKaMH:

rpOMI3AKICTh, CKJIAAHICTD NIPH BUrOTOBJICHHI YIIIILHIOIOUMX MOBEPXOHb Ta 3aXUCTY
B KOpO3ii.

Onuicl0 3 roJOBHMX TPUYMH, AKi NMPUBOAATE MO KOHTaMiHauii BOIH s

dapMaueBTHYHHX LiJied MiKpoOpraHi3MamH, € HAsABHICTb, TaK 3BAHHX, 3aCTIAHHUX 30H
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Crpimkuii po3BUTOK dapmaleBTHYHOT Ta GioTexHoNOriuHoi ranysi B YkpaiHi,
BeJIMKAa KOHKyPEHLUiA Ta MiJABUILEHHS BUMOL JO AKOCTI Npoaykuii BinoGpaxaeTbes B
ajanTalii opradizauii NpOMHCIOBOr0 BUPOOHUIITBA TOTOBHX JTIKapChKMX 3aco0iB Ta
GiOTEXHONOriYHUX MPOAYKTIB OO TNPUHLMIMIB HAJIEKHOI BUPOOHMYOI NPAaKTHKH.
dapmaueTyuni Ta OGiOTEXHONOTiUHI MiAMPHEMCTBA NOCTIHHO mNepeCyBaOTe B
Tmpoleci MepeTBOpeHb, MOB’A3aHUX 3 OCBOEHHAM HOBHX puHKiB. Tomy, s
3abe3neyeHHs HaceIeHHs BHCOKOSKICHOI (apMalleBTHYHOI Ta 6i0TEXHOMOTIUHOK
npoaykuiclo HeoOxiaHi BucokokBatidikoBaHi kampu, aki n0obpe BONOMIOTH
OCHOBaMM TIPOMHCHOBOI TEXHOJOrii Ta pOOOTM anapaTypHOro OCHALUEHHS
BUpoOHKUTBa. KpiM uboro, 3abesmeunTn BUMYCK Ui€i mponykuii y 3pocTrarouux
KiJTBKOCTAX MOMUIMBO TiNbKM MpPH LIMPOKiA aTomMaru3auii BHPOOHHYHX MpOLECIB,
BUKOPHCTaHHI HalHOBITHILIOrO OGNAaHaHHA Ta [IBMAKOMY BMPOBAIXKEHHI OCTaHHIX
JOCATHEHb HAyKH i TEXHIKH.

Jannit  nigpy4HWK po3pobneHMii 3 METOI0  O3HAHOMHMTH  CTY/EHTIB
dapMaueBTHYHUX Ta  OiOTEXHOJIONYHMX  CMEHIaNbHOCTEH 3 NPOMMCIIOBHM
06/1aIHAHHAM BiTYUM3HSAHOIO Ta 33aKOPAOHHOrO BUPOOHHILTBA, IKE BHKOPHCTOBYETBCH
y  TEXHONOTi4HMX  MpOLECAX, WOro  KOHCTPYKTUBHHMH  ocobnmBOCTAMY,
iHHOBaliiHMMKM  po3pobKaMK Ta 3acTOCyBaHHAM Yy  (apMaUeBTHYHOMY Ta
6i0TeXHONOriYHOMY BUPOOHHIITRI.

MMigpy4nuk MiCTHTE MaTtepian, AKHil AO3BONAE CTYAEHTY 3aCBOITH 3HaHHS MpO
OCHOBHI Marepiaiu, AKi 3aCTOCOBYIOTHCS MpPH BHUTOTOBJICHHI oOnajHaHHsA mnA
dapManeBTHIHHX Ta OIOTEXHONOT{YHMX MiNPHEMCTB, THITH KOPO3il Ta 3aXMCTy Bil
Hel, cTanjlapTH3auilo obnagHaHHA Ta GakTopH, AKi BIUTMBAIOTh Ha BHOIp THIOBOTO
o6naaHaHHs, KOCTPYKTMBHI €JEMEHTH IIPOMUCIIOBOI amapatypH Ta ocob/MBoOCTi
Tpy6ONpoOBiMHKX CHCTeM, BHOM OOJafHaHHA Ta MNPHLUMNK Jioro - poboTH, fKe
BHKODHMCTOBYIOTb y TAKUX TEXHOJIOTIYHHX NpOLecax, AK OCAIKeHHs, QinbTpyBaHHH,
ueHTpHyryeanus, MeMOpaHHi MeTONM PO3MiNEHHA, COpOLlis, eKcTpaklis,

NeperoHKa, KpUCTaJTi3allis, BUPAIOBaHHA, noApiOHEHH, MIPOCiFOBaHH4,
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B cucteMl posnoduty. Ilpuunnoro

MNpu 3aKpUTOMY BeHTHNI Tpy BiaKpUBaHHI BeHTHAR 4aCcTo s HeTpaBIbHE
NMPOEKTYBAHHA YCiel cHCTeMH, y

- TOMY yuchi BHKOPHCTaHHA
3aMOYHO-PEryJIIOBaIbHOT apMaTypH,

3actiina 30Ha B KOHCTPYKLUT KO € 3aCTiiiHi 30HH.
Puc.4.4.3. Cxema yTBOpeHHA 3aCTiHHUX 30H | 3a6py AHEHHA TOMy OJHIEK 3 BUMOT, L0

BOZH NMpH pobOTI BEHTWIA.
BUCYBAETHCH oo 3aMOYHO-

PEryJIIOBAbHOT aPMATYPH, 3TIAHO 3 BITUM3HAHAME | MDKHAPOAHUMH CTaHIApTaMH i
pexomeHnauiamu «Baseline Pharmaceutical Engineering Guide. A Guide for New
Facilities, Vol.4: Water and Steam Guide», ISPE; «Guide to Good Manufacturing
Practice for Medicinal Products» (GMP EC), WHO-EDM «Water purification
engineering», OCTY 42-510-98 “[lpaBuna opraizamii i KOHTPONIO HKOCTI
Jikapcbkux 3acobis (GMP)", TY 78-113 "[purotyBanns, 36epiranus i posmozin
BOIM OYMLUEHOI | BOAM MNA iH'eKUii" Ta iH.) € BAKOPMCTaHHS MEMOPaHHHX BEHTHIIIB
(diaphragm valve) — BeHTHIIIB "caniTapHOro" THITY.

He MokHa Ha mianpHEMCTBAaX BMKODHCTOBYBATH KYy/IBOBI BEHTHII, IO
TNOB'A33HO 3  KOHCTPYKTMBHHMH  OCOGIMBOCTAMH LBOTO THIy  3aMOYHO-
perymoBanbHOT apMatypu. Ilpu 3akpuTTi KyJaboBOro BeHTHns (puc. 4.4.3) yactuHa
BOJH 3ATHINAETECA BCCPEAMHI TOPOXKHUHU KyJTi, TAKHM YHHOM, CTBOPIOIOYM 3acTiliHy
30Hy. V pasi, AKILO LeH BEHTWIb 3AHIIAECTECA B 3aKPHTOMY TOJIOXEHH] BNPOIOBK
TPHUBAJIOTO Yacy, BCEpefuHi (y MOpOXKHUHI Kyni) BinGyBaeThes picT i po3MHOMKEHHS
MiKkpoopranimiB. ITic/a BIIKPHTTS LbOro BEHTHIIA, yBECh BMICT MOTPAILLAE B MOTIK
BOAM | MOWIMPIOETBCA 10 BCilf cHCTeMi posnonimy i 36epiranHs Bogu. Yacto, ue
NIpU3BOANTE 10 YTBOpeHHs GiomniBok Ha cTiHkax TpyGomnpoeogis i, BiamosimHo, mo
CepHO3HUX NMpoGieM 1iA BUPOOHKKA JTIKapChKHX TIPETAPaTiB.

Kouerpykuis memGpanHMX BeHTWIiB 3a6e3neuye BiICYTHICTB 3acTiliHHX 30H y
BHYTPitlIHi# o6nacTi. KoeH BEHTHNb CKIaNaeTbes 3 TPHOX OCHOBHHX CKIAZOBHX:
NPUBOAY, MeMOpanH (niadparMu) i Kopnycy BeHTHIIA.

Hns  ynpaeninea poGorol0  MeMOpaHHMX — BeHTWIB  3a3BHuail
BUKOPUCTOBYIOTECA py4HMH npuBin (manual operated valve), nHeBMONpHBin
(pneumatic valve), enektponpueinx (motorized valve). B skocri Martepianip s
BHTOTOBJICHHS TNIPHBOLIB BUKOPHCTOBYIOTb HEpXKaBiloMy CTamb i pi3Hi monmimepi
marepiaii. 3a BUIaMH MaTepianiB KOHCTPYKUIi MPHBOIM MOXYTh OyTH po3nineHi Ha
Ti WO NiANATECS i, AKi He MiANAKTHCS TepMiuHil cTeprTizawii aBTOKJIABYBAHHAM.

MemO6paHH, ski BHKOPHCTOBYIOTBCA B KOHCTDPYKUil CAHIiTaApPHMX BeHTWIiB
MOXYTh GyTH BUKOHAHI 3 Pi3HUX MaTepiais:
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- EPDM (Ethylene Propylene rubber). Martepian Mae BHMCOKY CTiHKIiCTB 20
Pi3HMX arpecBHHX XiMIUHMX PEYOBMH 1 TeMmeparyp 10 90°C (xopoTKOYacHo M0
120°C). He BMKOPUCTOBYETHCS JUTA Ol i XKHMPiB;

- NBR (Nitrile rubber). Matepian mae xopouty crifikicTb 10 onii i GeH3uHy,
temnepatyp 1o 90°C (koporkodacto no 120°C). He zacTocoByeTbCs Ans OKHMCHHKIB,

- FPM (Viton TM). Marepian mae BHCOKY CTiiiKiCTb 10 YCiX pO3uMHHHKIB
IONiMEpHUX MaTepianis i Temnepatyp 1o 200°C;

- Silicone (Silicone rubber). Martepian Mae BUCOKY CTIHKICThb 40 arpecHBHUX
cepenosull i Temnepatyp a0 130°C (kopoTkouacHo 0 220°C).

- PTFE (Teflon TM). Marepian mae HafiBuILYy XiMiuHy i TepMiuHy CTiHKicTh
cepell [epepaxoBaHHUX BUIIB MaTepialis. Moro BHKOPUCTAaHHS MOXIIMBE [pH
temmepatypax 10 250°C (kopoTkodacHo 10 300°C);

- Kom6inauii PTFE/EPDM, PTFE/FPM, PTFE/Silicon Ta iH.

Y 6iNbUIOCTI BUIIAAKIB 32CTOCYBAHHA MEMOPaHHHX BEHTHIIB came MeMOpaHa €
MMITYFOUMM YUMHHUKOM, IO BU3HAYAE AiaNa3oH pobouHX THCKIB.

MemOpaHH, IO BUKOPHCTOBYIOTE y (hapMalleBTHUHIA MPaKTHLi BUTPUMYIOTH
THCK 10 10 Gap. € BeHTHII, 3aCTOCYBaHHS AKHX 0OMerxkeHe 6-ma Bapamu.

Sk MaTepian KopiyCy MeMOPaHHMX BEHTHIIB BUKOPHCTOBYIOTBCS Pi3Hi BHIM
nosimMepHUX Martepiani: noninponinen (PP), nonisininxnopun (PVC), nonierunen
(PE), PVDF (nonisinininendropni), a Takox Hepxasiroua crans ASTM tun 316 L
(mapka o TOCTy - 03X17H14M3).

OnHMM 3 KPUTHUHMX [rapaMeTpiB SKOCTI MEMOpaHHMX BEHTHNIB, LIO
BMITYCKAIOTbCS, € Mipa IOPCTKOCTI BHYTPIiLUHBOT nosepxsi. [l cucTeM posnoziny
BOAM OUMIIEHOT i BOAM MANA iH'eKUif MOPCTKICT BHYTPIlIHLOT TIOBEPXHi 3
HepsKaBitouol cTani NOBHHHA ckiagatd MeHue 0,8 MKM (Y KPHTHYHMX TOUYKaX - J0
0,4-0,6 Mxm). JIns 3aGe3meueHHs Takoi AKOCTi HOBEPXHi 3aCTOCOBYETBCA MEXaHiuHe
abo eJIeKTpOTIOJipyBaHHA. '

Jlns  kpimjeHHs MeMOpaHHMX BEHTHIB [0 CHCTeMH TpyGOnpoBOAiB
33CTOCOBYETHCA:

- opGitanbHe 6e3lIOBHE aprOHOBE 3BapIOBaHHA (W11 HepXKaBiro4oi crani),
3BapIOBaHHs BCTHK (U1 MONIMEPHMX MaTepialiB);, a TaKOX BHKOPHCTOBYIOTHCA
caHiTapHi 3'€IHaHHA;

- 3aTwcku/ikcaropu catitaproro Timy (Tri - Clamp);

- My Tu canitaproro THiTy (Aseptic unions);

- dmanui canitapHoro Tumy (Aseptic flanges).

3a ceporo 3aCTOCYBaHHS PO3PI3HAIOTH 3aMOYHI (3aKpHBaHHS/BiAKPUBAHHA),
perymoBanbHi MeMOpaHHi BeHTHN (peryJioBaHHA MOTOKY Ta iH.), GaraTokaHalbHi
(Bin 3 i Ginslue Micub nix'eaHyBaHHA TPYGONPOBOAIB), AOHHI (MPHKPIMISIOTHCA 10
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EMHOCTI Jutst 30epiraHHs BOAM [Uisi (hapMaLEBTHUHUX Liinieif), MeMOpaHHi BEHTHJII 3
npoGoBiAOIPHUKOM i BaraTo iHIIMX.

BupobHukamMn MeMOpaHHHX BEHTHIIIB € BCECBITHBO BiOMi KOMIIaHii, Taki sK:
Georg Fisher, Ilseiiuapis; Gemu, Burkert, Himeuunna; (MeMOpaHHi BeHTHTI 3
nosliMepHUX MatepianiB i Hepxkasitouoi crani); AGRU, Agcrpis, IBG, Connawupis;
FIP, ITanis (Mmem6panni BeHTHNi 3 noniMepHux mMatepiais).

MemOpaHHi BeHTHIIi BULIE TepeniueHnX BUPOOGHHIKIB MaKOTh 6arato CrijLHOro
Y CBOIX KOHCTPYKLIIHHHX 0COOIMBOCTAX (pHuC. 4.4.4).

Puc. 4.4.4. Bun ta KOHCTpYKUist MEMOPaHHHX BEHTHNIB NPOBITHHX €BPONENHCHKUX BUPOGHHKIB

Jlewo iHuly, 3amaTeHTOBaHy KOHCTPYKIIIO MAaroTh MeMOpaHHi BeHTHIII
mBeAcbkoi komnaHii NovAseptic AB, mo MawoTe nojinmesi rigpoAvHaMivHi
XapaKTEPUCTHKH i 3a0e3nevyloTh MAaKCHMalbHY TepMETHYHICTh Ta BiZICYTHICTB
3aCTiHHMX 30H. Ha BinMiHy Bim iHwmmx ¢ipM-BUPOGHHKIB MeMOpaHa BeHTHIIS
OesnocepeHbO MOKPHBAE WITOK NpHBOAYy. Jlis 3abe3medeHHs rePMETHYHOCTI i
BIICYTHOCTi  3aCTiHHHX 30H BHKOPHMCTOBYIOTHCS  JIOJAaTKOBI KOHCTPYKLUi#Hi
ocobnmBocTi (puc.4.4.5).

Puc.4.4.5. Bux ta KoHCTPYKIis MeMEPaHHUX BEHTHIIB LIBeACHKOI KoMIaHil NovAseptic AB
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Posaia 5. TIAPOJAUHAMIYHI NPOUECH 1A PO3AIEHHA
HEOJHOPIJHUX CHCTEM

Ha  ximiko-papManeBTHYHMX Ta  BiOTEXHONOMiYHMX  BHPOOHMUITBAX
3yCTPi4a€TbCA UMMAIO TMPOLECIB, IO MPUBOAATE A0 YTBOPEHHS HEOIHOPIAHUX
cyMiltieH, ki MOTiM NOTpeByoTh PO3NINEHHS.

HeonHOpiAHMMYM HA3UBAIOTCA CyMillli, KOMIOHEHTH AKHX 3HAXOIATHCA B
Pi3HHX arperaTHMX CTAHaX, MPUYOMY OJMH i3 HUX 3HAXOAMTHCA y BUDJIsAAL ApiOHHX
YACTHHOK, a APYTHil — CEPEIOBHILLE, B AKOMY Lii YACTHHKH PO3MOALIEHI.

Po3liNeHHs Mae pisHy MeTy, a .came: OUMIUEHHs razoBoi abo piakoi dasu Bil
3aBMCIMX Y Hili 3a0pyIHEHMX YAaCTUHOK, 260 BHJIUIEHHS LHIHHHX NPOJYKTiB, 3aBUCIIMX
y rasosiii yu piakiit dasax.

MeToaH pO3MIiNIeHH HEOTHOPIAHUX CHCTEM BUOHMPAIOTD 3aeXkHO Bil po3mipis
YACTHHOK AMCIIEPCHOI asu, pi3HMUi I'yCTHH AuCrepcHoi ¢asu i aucnepciiHoro
CepeoBHUINA, a TAKOX B'A3KOCTI Ta iH. Po3mineHHs HEOJHOPITHUX CHCTEM MOXeE
Biz6yBaTHCA Mif i€H0 PI3HUX CHIT: TSOKIHHSA, BALICHTPOBHX, €NIEKTPUUHNX Ta TUCKY.

BHKOPHUCTOBYIOTh ~ TaKi ~ OCHOBHi ~ METOAM  PO3NINCHHA!  OCADKEHHS,
inbTpyBaHHs, UEHTPH(YTyBaHHS T2 MEMOPaHHI METONH.

Ocadoicenns — e Tpollec PO3MLNEHHs, [IPH SKOMY 3aBHCN B pinuHi abo rasi
TBepAi a6o piAMHHI YaCTMHKM JAMCTIEpCHOT dasu BiAZNAIOTH BiAd CyUiIBHOL
(nucnepciiine cepenoBuie) (asu- Mix €0 CHIM THKIHHA, Binuentposoi abo
enekTpocTaTMuHOi  cuitl.  OCalDKeHHA MiA i€l CHIM TSXKIHHA ~ Ha3HMBarOTh
BimcTOIOBaHHAM. BiIcTOlIOBaHHSA, AK NPaBHIIO, 3aCTOCOBYETHECA i MONEPEAHBOTO
rpy6oro po3aiieHHs HEOAHOPIHHUX CHCTEM.

Dinompysannam HA3HBAIOTH MPOLEC posnme}mﬂ HEOIHOPiAHUX CyMillled 3a
JOTIOMOTOK TIOPHCTOI TIEPErOpoAKH, 3NATHOI MNpONMyckaTH piauHy abo ra3 i
3aTPUMYBATH 3aBUCII B CEpEOBHIL TBEP/i YaCTHHKU. QiNbTPyBaHHSA BinOyBaeTbCA
nin mi€lo pi3HMII TMCKIB i BUKODHCTOBYEThCS i Oiibli TOHKOrO, HiX MpH
OcaKeHHi, po3AiIeHHs CYCTeHsill i may.

Llenmpucpyzyeanns — ue NpPOLEC PO3IUIEHHS CyCMeHsii i eMynkcilt mia aieto
BiZLIEHTPOBOI CHIIH. '

MeM6panni MeTon# pO3fiNEHHA DiAMHHHX i Ta30BHX CHCTEM MOJATAOTEH Y
(inbTpyBaHHi PO3UMHIB MiA THCKOM Yepe3 HamiBIPOHHKHY MeMOpaHy, AKa
TPOITYCKAE PO3YHHHHK i 3aTPUMY€ MOJIEKYJIH POUHHEHHX PE1OBHUH.

Hespakaroun Ha Te, IO METOAM PO3JiNEHHA PIAMHHMX i Fa3oBHX HEOA:
HOPIHHX CHCTEM IPYHTYIOThCA Ha OJHAKOBUX NpPHHUMINAX, OONANHAHHA, AKe 1A
HBOTO BHKOPHCTOBYIOTb, Mae psa ocobnueoctedl. Tomy MpPOLECH PO3liNeHHs
PiIMHHUX i ra30BUX CHCTEM PO3MISAAIOTHCSA BIIOKPEMIICHO.
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Ocaoowcennsn

Y npouecax ocalKkeHHs 3aBMCIa YaCTHHKa MepeMilllyeThcss B piaMHi (rasi,
napi) Mix i€l CHIM TAXIHHA, pinwe — BimueHTpoBHX cun. HeobximHowo YMOBOK)
TNpOLIECY OCa/KCHHA B MOJi UMX CHN € Pi3HMUA [yCTHH AuchepcHOi (a3n i
aucnepciiHoro cepeloBuila. BiZoKpeMNeHHs YacTHHOK (oucnepcHoi ¢asu) Big
AMCNEPCIAHOrO CepeloBHILA, B SKOMY BOHM NepeGyBaiOTh y 3aBHCIOMY CTaHi, Mif
Ai€I0 CHIM TSKIHHS HAa3MBAIOTH Bi/CTOIOBAHHAM, a60 ocizaHHAM. Skuo ryCTHHa
mucniepcHoi (asu 6UIbIA Bil TyCTHHHM AMCHIEPCIMHONO cepeloBHINA, TO 3aBMCI
HaCTHHKH OCilIalOTh Ha [HO MOCYAWHHM, i, HABMAKM, AKWIO IyCTHHA AMCNIEPCIHHOro
cepenoBu@ Oinblia BiAl T'yCTHHH 3aBUCIMX YACTHHOK, OCT@HHi CIUIMBAIOTh HA
TIOBEPXHIO.

IIBMAKiCTE OCinaHHA (4M BiICTOIOBAHHS) 3aBHCIIMX YaCTHHOK 3aNEKHTH Bif
TYCTHHM i PO3Mipy 4acTMHOK (CTYMeHs AMCIEPCHOCTI), MPHYOMY BOHA 6yne UM
MEHILOI0, YAM MEHIIOrO PO3Mipy YaCTHHKM ANCHEPCHOT hasu i YMM MeHma pisHUUA
MiX rycTuHamu 060X ¢as. HeBenMka WIBMIKICT OCAIKEHHS 4ACTHHOK M Yac
BiICTOIOBaHHs He 3abesnedye BuAineHHA i3 cyMimi TOHKOJHUCTIEPCHUX YaCTHHOK,
TOMY BIACTOKOBaHHS BUKODHCTOBYEThCA WiA rpyboro poziineHHs HEOHOPiTHUX
CHCTEM, — B OCHOBHOMY, I'pYOUX CyCrIeH3iit.

PosnineHHs cycnensiit, eMy/bCiii Ta rasoBMX DMCTIEPCHMX CHCTEM Mil Mi€ko
TpaBiTalliffHOro MOJIA NpPOBOAAThL B amapatax, fKi HA3WBAIOTBCH BLNCTIHHUKAMH.
Po3pi3HAOTE BiACTIHHMKH NepioanyHOl, HaniBGesnepepBHOI Ta 6e3nepepsHoi aiil.

Ocainticia

Uewimyena Ocan prhuna

Vi, -
) o e O

Puc. 5.1. Cxemu anapamie ons ocadocenna: a - nepioduunoi dii; 6 - 6e3nepepenoi dii.

Bincrifinnk nepionuunoi nii — ue wMTiHApHYHMI pesepeyap / 3 KOHIYHMM
axoM (puc. 5.1, a). CyMilw, Ky MaroTh po30iATH, 3aTHBAIOTH B arnapar i 3aTHLIaTh
BiZicTOIOBaTHCE. SIKWO TyCTHHA YacTHHOK p, GilbWa BiA rycTHHu CepeNoBHILa P, TO
YaCTHHKM UiNKOoM ab0 YacTKOBO BCTMTalOTh OCICTM B HUMKHIH 4acTHHI arlapara,
YTBOPIOIOYM KOHUECHTPOBaHMH OCaz, a y BEpXHili 4acTMHi amapara yTBOPIOETbCS
MPOACHEHHH Wwap. SKIO X P, < pe, TO YACTHHKH TUCTIEPCHOT (asu CILTHBAIOTH yropy,
YTBOPIOI0YH KOHUEHTPOBAHHHA NPOAYKT Ha NOBEPXHi OCBITJIEHOTO Wwapy. Y nepuoMy
BUMAAKy uepe3 CHGOHHY TpyGy 2 3IMBAlOT OCBiTNEHHii ap, a MOTIM
BHBAHTaXYIOTh OCa]l HYepe3 HIWKHiH mTynep. Y ApyroMy — CnowaTky 3HiMaloTh
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BEPXHIO HYaCTHHy, 4 MOTIM 3/MBAlOTL OCBITIEHY piauHY. [licns npOMHMBaHHA
BiACTIHHMKA MPOLEC 3HOBY TIOBTOPIOETHCS.

Ha puc. 5.1, 6 306paxeHo cXeMy OJTHOSPYCHOTO BIACTIHHMKA Ge3nepepBHoi Ail
3 MeXaHi30BaHMM BHINIEHHAM ocany. B #oro ocosi € uuniHapuuHui pesepsyap 1 3
 KOHIUHMM IHOM i KiNlbLEBMM JIOTKOM-BOAO3NMBOM 2 IUIS BiABENEHHA OCBITIICHOT
pimuun. Y ueHTpi amapara BCTaHOBJeHO Ban 3 3 rpebkamu, SKHH TNOBLIBHO
oGepraetbes (6au3bko 10 obeprie 3a 1 rox). ['pebkn npH3HAYeHi AN MPOCYBaHHH
ocagy mo aHMINy Bin mepudepii no BuximHoro nagpybka 5y LeHTpi anapara.
CycrieH3is nilBOAUTECS B ANapaT MO LEHTpanbHii TpyOi 4.

Jlns 36inbieHHs TOBEPXHi OCAKEeHHd Ta EKOHOMil ruiou NpUMiLIEHB
BifCTifHMKM po6naATH GaraTospyCHMMH. BOHHM CKIAfAlOTBCA 3 JACKiNBKOX (4-5)
ONHOAPYCHUX BiACTIHHHMKIB, WO PO3TALUOBAHI ONMH Hal iHIIMM i MpaulolTh, AK
NPaBWIO, MapasiebHO.

Dinbmpysanns

Ginempy6anys — ue ApoLeC PO3INIEHHS HEONHOPIIHAX CHCTEM (cycnensiii abo
aepo30J1iB) 3a JOOMOTOI0 TIOPUCTHX AEPErcpoiok, gKi 30aTHi NPOIMYCKaTH PioMHY
abo ra3 i 3aTpMMYBAaTH 3aBHC/i B HUX YacCTHHKU (RHCOEPCHY ¢azy). @ineTpyBaHHA
3abe3medye Majke NMOBHE OYMILCHHA PiIMH Ta rasiB Bill 3aBMCIIMX HACTHHOK iB
LLOMY Bi[HOLIEHHI Ma€ 3Ha4Hi [epeBart nepes OCaKEHHAM.

3a UiNBOBMM NPH3HAYEHHAM Mpouec (inbTpyBaHHA MOXKe GYTH OUHCHHM abo
NPOAYKTOBUM. Y MEpILOMY BHUMAAKY LUTBOBHM NPOAYKTOM € ¢inbTpart, 4 B ApyroMy
—ocan.

HaliBayKIMBIIOK  YacTMHOKW  Oyab-sikoro (inetpa €  ¢insTpyBaibHa
neperopojka, fka NOBWHHA 3aTPMMYBAaTH  TBEPAI  HaCTHUHKH i nerko
BiOKpEMUTIOBAaTUCA Bil HMX, MaTH JOCTaTHIO MEXaHiyHy MIlIHICTb, HH3bKHiA
rigpaesiusuii onip i XiMiuHy CTifiKicTe. Y sSKOCTI QUIBTPYBAIBHUX NEPErOPOIOK
BUKOPUCTOBYIOTh KapTOH, TKaHHHH 6aBoBHAHI (OensTHHr, MiTkaldb Ta iH.),
CHHTETHUHI (KANpoH, HEHIOH, JIaBCaH) i BOBHSAHI, 4 TAKOX CiTKH 3 M€TajeBUX HHTOK,
micok, ApibHe Byrijum, rpaiii i nopucty kepamixy. Ponb dinbTpyBansHoi neperopo-
IKK BHUKOHYE # lIap ocamy, SKuil mpu ¢inkTpyBanHi yTBOPIOETECA HA neperopoaui,
TIpH YoMy #oro GinbTpyBanbHi BAACTUBOCTI YaCTO JOCHTh BHILI, HiX QinbTpyBaIbHI
BNACTUBOCTI Meperopoaku. Y AKOCTi OMOMIKHMX MaTepianiB NpH GinsTpyBaHHi
BHKOPHCTOBYIOTb KIiCTKOBE i IepeBHE BYTiJUIs, [iaTOMIT, nepniT, Kizensryp, TOuo. Ix
BHKOPHCTOBYIOT: TIpH Ge3nocepeiIHbOMY BBEEHHI B cycreHsilo abo MonepeaHso
HAMHBAIOT wWap Ha poGody moBepxHio QinbTpa. Bomu 3HAuHO 30iNbUIYIOTH
MOpYBATICTh OCaTy i MOHIKYIOTh HOro IiipaBivHuiA OMip, WO CTpHsE 301IbLIEHHIO
wEeuakocTi OineTpysaHus. KpiM 1pOro, Wi Marepiann MaioTh agcopBuiiHi
BIACTUBOCTI, IO LIMPOKO BHKOPHCTOBYEThCH, HampHKIaj, MpH OCBIT/ICHHI pimuH
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(ToknaaHimie npo ancopOUiiHI  BAACTUBOCTI UMX MarepiasiB - y  posaini
"Ancopbuis").

Pywiiinoro cunoro npoliecy (insTpyBaHHS € Pi3HHUS THUCKIB, fKa CTBOPIOETLCS
no obuara 60kM (iNbLTPYBANBHOI [1EPErOPOIKH, 3a PAXYHOK:
+  TiIpOCTaTHYHOrO TUCKY CTOBMA CycneHsil Hax GinbTPYBaNbHOW MEPEropoaKok;
»  HAQIJMIIKOBOIO TUCKY, CTBOPIOBAHOTO HACOCOM ab0 CTHCHEHHM MOBITPAM;
o BaKyyMy mig ¢iNbTpyBalibHOO MEPErOPOIKOLD;
+  BIAUEHTPOBHX CHII, IO BUHUKAKOTE y CYCHEH3il, AKa 3HaXOAMThCH B 0OEpTOBiii
NOCYAHHI.

Ha puc. 5.3 nokazaHo NpUHUMIOBI CXEMH LKX cMocobiB dinbTpyBaHHS.

FNYAYNEN

B< Brw

a 6 B r
Puc. 5.3. [Ipunyunosi cxemu ginompie 3a cnocobom cmeopenns pywianoi cunu.
1 - cycnensis; 2 - ocad; 3 - gpinempyeanvha nepezopodka; 4 - pinempam

Y mnpoueci (inbTpyBaHHA 3aBHCAMX Yy PiMHI 4M rasi TBEPAMX HacTHHOK

MOXUJIMBI KiNbka BUIAAKIB:

+ (QinbTpyBaHHA 3 YTBOPEHHAM OCagy Ha QiNBTPYBalIbHil MepercpoaLi;

» GineTpyBanHa 6e3 yTBOpEHHSA OCay i3 3aKyNODHOBAHHSAM I10p (3aKyNOPIOBANLHE
¢dinbTpyBaHHs);

+ ineTpyBaHHs 3 yTBOPEHHAM Ocaly i 3aKyNOPIOBAHHSM TI0p.

IMpouec ¢inbTpyBaHHs MOXKe BIIAOYBAaTHCA B pi3HHX BapiaHTax 3MiH THCKY i
weuakocTi. HaliGinsiie nommupeHe ¢insTpyBaHHS 3 YTBOPEHHSM WIApy OCaRy, SiKe
3MiCHIOETHCA MPH NOCTIHOMY Mepenagi TUCKIB.

Teopia ¢pinempyeanns. OCHOBHHM 3aBHaHHAM Teopii (inbTpyBaHHs €
BU3HAYEHHA WIBMAKOCTI LBOro Mpouecy. ¥ npoteci GpinbTpyBaHHs cycneHsii pinnuaa
¢asa npoxoAuTh uepe3 map ocady i GiILTPyBaIbHY HEPEropoakxy, SIKi MOMHA
PO3MIANATH AK IIAp 3€PHHCTOro MaTepiamy. EKCHepUMEeHTaNbHO BCTaHOBIIEHO, IO
o0'eM QinbTpaty V, skuii npoos yepes wel IMap, npsMo NPONOpUiiHMii nepenamy
THCKIB Ap, mnowli ¢insTpyBamsHOi meperopoakd S, yacy ¢ineTpyBaHHs T Ta
obepHeHo nponopuiliauii onopy dinbrpysanus R:

V = ApSt/R

3 [aWoro piBHAHHA BHIUIMBA€, [0 SKIIO mpouec BiabyBaeTsca TNpH
NOCTIHOMY nepenaji THCKiB Ap, TO B Mipy HaKomM4eHHs ocaly Ha (ineTpyBanbHik
neperopoaui pocte onip GinbTPyBaHHA R, a LIBUAKICTH HOTO 3MEHIIYETBCA. Y LILOMY
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BHpa3i BeMUMHA R CKIajacThes 3 onopy GinkTpyBabHOi neperopoaku R, i onopy
ocaxy R, To610:
R=R,+ R,

LIsuakicts ¢insTpyBanns V, BusHavaetbcs ol'emoM Qinbrpary V, akui
ONEPXKYIOTh 3a OAMHHUIO 4acy T 3 OJHOTO KBaJPaTHOro MeTpa ¢iabTpyBanbHOI
neperoponku S. [Tpy nocTiHOMY nepenai THCKIB Ap:

t=aV?+ bV
xe T — 4ac ineTpyBanHs; V — 06’eM dinpTpary, BinneceHn# 10 1 M’ TIoMi MOBEpXHi
$inBTpyBaTbHOT MEPETOPOKH; a — CTaa, IO BPAXoBYeE omip ocady R,; b — crana, wo
BpaxoBye omip ¢imeTpyBansHoi neperopoaku R,. [octiiini a i b, Ak mpasuio,
BU3HAYAIOTH EKCIIEPUMEHTATILHUM LJIAXOM.
[Micns nudepeHiioBaHH OAEPKHUMO:
dv/dV =2a+b

TakuM YMHOM, Yac QiNETPYBaHHS 3wISKUTH Bin 00’emy GineTpary V Ta
KOHCTaHT & i b.

Anapaty s GiNETPyBaHHsS JUCHEPCHUX CHCTEM HA3UBAKOTLCA girempamu i
NOAINAIOTh Ha inempu nepioduurnoi ma Gesnepepsnoi Oii. Tipouec QiMbTpyBaHHA B
dinbTpax nepionM4Hoi Aii MPOBOAATH O THX Mip, MOKH He Oyle 3arMOBHEHA OCaToM
poboua kamepa ¢insTpa abo HemomipHO BHpOCTe #oro omip. Y ¢utpTpax 6e3nepep-
BHOI i ocan Ge3nepepsHO BUAAAETHCA 3 QiBTPYBaNbHOT IEPEropoAKH.

I3 ¢inbTpie mepiomuuHoi Aii IMPOKO BMKOPHCTOBYIOTHCA (iIbTpH, WO
PErYIOIOTECS, | MOXYTh MpPALIIOBATH, AK I1i7l BAKYYMOM, TaK i Mia THCKOM. BakyyM-
GinbTPH BUrOTOBNMOTH, AK BiAKpHTMUMU (puc. 5.4) TaKk i 3aKpUTHMH. AJyie B obox
BMMAJKAaX E€MHICTb anapaTa Mia (QiNbTpYBalbHOIO MEpPeropofkoro | criomyyeHa 3i
36ipHuKOM (inkTpary 2, a OCTaHHili — 3 BakyyM-niHi€lo. TakuM YMHOM min
(inbTpyBaNBHO MEPETOPOAKOIO CTBOPIOETHCS HEOOXiAHE M MPOBEACHHS MpOLECy
PO3PiIKEHHS.

[Tpu dinsTpyBanni GinbTPaT NPOXOAUTL Kpisk GUILTPYBalbHY NMEPErOpoOaKy
nocrynae y 36ipauk 2; ocan, wo 30upacThea Ha (GinbTpyBaIbHIH neperopoji,
BUBAHTDKYIOTh Bpy4dHy. ®iNbTpH 3 IUIOCKOK (inbTpyo4OI0 MEPEropoaKoro, 1o
TpALOIOTH [1i BAKYYMOM, Ha3UBAIOTh Hymy-ginempamu.
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Puc. 5.4. Cxema ginompysanvroi ycmanosku 3 Hymu-gpinempom:
1 — gpinompysansna nepezopooka; 2 — 36ipnux ¢pinempamy, 3 — eaxyymmemp;
4-6 — nampy6ku; (4 — 0ns cmucHeno2o nogimps; 5 — ons cnonyuenns 3 ammocgeporo;
6 — ON11 CHONYYeHHS. 3 8AKYYM-NIHIEN);
1 — cycnensia; 1 — ¢pinompam

Ilpu ¢ineTpyBaHHi cycneHsiil, ki YTBOPIOIOTH OCal 3 BEIUKMM MHMTOMHM
oropoM, (GinbTpH MpaUIOOTs HE TiA BakyyMom, a mia ThckoMm (0,2-0,6 MITa). ix
BUTOTOBJIAKOTE Y BHUIIAAI LMJIIHAPUYHOI €MKOCTI 3 EJINMTHYHOK KPHULIKOK Ta
JIHHILEM puUc 5.5.

ITicns 3aBaHTa)KEHHs B amapaT CyCIeH3ii HaJl HEK CTBOPIOIOTH THCK, MOJAI0YH
B amapaT CTHCHyTe IOBiTps, a00 CTHCHYTHH iHepTHHIi ra3, i TNpPOBOIATH
¢bineTpyBaHHA Mg THCKOM uporo rasy. Ilo
3aKiHYeHHi (inpTpyBaHHS amapar 3'€IHYIOTb 3
aTMocdepolo 3a JOTIOMOrOK  KpaHy, KPHILKY
3HIMalOTh | OTpPHUMaHHH OCaJl BHBAHTAXKYIOTh
Bpy4Hy. Ha umninapuyHii qactusi aesikux ¢insTpis
€ criewianbHi IMKHU JUT BUBAHTKEHHS OCaLy.

INepeara npyk- i HyT4-QineTpiB — mpocroTa
Puc. 5.5. [ipyk-gpinemp ons KOHCTPYKLIi, BUCOKA AKICTh (QiIbTpyBaHHS; HENOJIK

e nponyx’msmcn, (Mana nosepxHs GinbTpy-
15100 10 4, 3a800y «Kpacnuiii

Oxkmsabpo»

BaHHA — 1-2 M ), pY4YHE BUBAHTa)XEHHA OCaJy.
3HayHO Oinblly NPOAYKTHBHICTH (3aBASKH
3Ha4HO Ginbliii miowi nosepxHi GinbTpysBanHs, 1o 100 M°) Mae pamHuit binbTp-
npec (puc. 5.6 i 5.7), skuit npauroe mix HamMWKoBUM THckoM 0,3-0,8 MITa, wmo
CTBOPIOETBCS HAacocoM. BiH cknanaeTses 3 mnT / i paM 2 KBaapaTHOI, MPAMOKYTHOT
ab6o kpyrnoi GopMH, fKi CTHCKAIOTBCA MiXK COOOK CHELialbHUM MPHUCTPOEM —
3aTMCKyBayeM (pyYHHMM, €JIEKTPHYHHM YH TifpaBiidHuM). [liutu  ¢inbtpa
BHIOTOBJIAIOTH i3 CTalli, YaByHy YH MOJIMEpPHUX MarepiajiB BoHH MaloTh 3 060X
GokiB pudieHy TNOBEpPXHIO, Ha 5Ky BKJIANalOTh (inbTpyBaibHy TKaHuHy 3. V
3i0paHOMy BUIIISII MiXK IBOMA CYCiHIMM IUTUTaMH YTBOPIOKOTECS KAMEDPH, B SKHX
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Cycniensis

Puc. 5.6. Cxema ¢pinompnpeca

HaKOMUUYEThCs ocal. Y IUIMTax, pamax i
nuctax  (GinbTpyBadbHOI TKAHWHH €
oTBOpHM, sKi mpu 30uMpaHHi dinbTpa
YTBOPIOKOTH KaHAJIN U Moadi CycneHsii
Ta MNPOMHUBHOI PiOMHHM, a TaKOXK JUId
BUBEIeHHA (inbTpaTy 1 MPOMHUBHOTO
posuuny. [lpu ¢inbTpyBaHHi cycneHsis
NoJacThCs MapajiesibHO B YCi pamu i 1o
KaHaTaX y HHMX BHUTIKa€ B MPOCTIp Mix

wintamu. Yepes TKaHMHY, BKJIAJEHy Ha IUINTAX, NPOXOAUTH QilbTpar, SIKUI TOTIM
crikae M0 pudIeHiil MOBEPXHi [UIMT IO BUBIJHOTO KaHaly i BUBOAMTHCA 3 ¢inbTpa.
[IpoMuciIOBicTs YKpaiHH BUrOTOBNAE (INBTPH 3 €BPOMEHCHKMMU TUTIOPO3MipaMH
wmt 1200x1200 Ta 1500x1500 MM, siKi MOXYTh MaTH MNIHOMHY KaMep B MUIATaX Bil
7,5 no 20 i 6inblue MM, IO BiAMOBiJa€ TOBLIMHI BUBAHTa)XYBAHOro ocauy 15-401i
Ginble MM, HanpuKaaa pamuuii Ginsrp-npec P3M (puc. 5.7.).

3MeHLIEHHs LIBUAKOCTI BHUTIKaHHA (iNbTpaTy € O3HAKOK 3allOBHEHHA paM
ocazom. Tlicnst 3aKiHueHHs mpolecy (ibTpyBaHHA OCal 4acTo MPOMHUBAKOTH. [TpH

Puc. 5.7. Pamnuii gpinomp-npec P3M

1LOMY uepe3 KaHall QibTpaTy MOXHa MoJaBaTH
NpOMMBHY pifuMHy. BoHa moTpamise B MpocTip
MK TUIMTOK 1 (iIBTPYBaJbHOK TKAHHUHOIO,
NpOXOAMTH Kpi3b WIAp OCaly i BHIIMBAETHCA
yepe3 BEpXHil KaHal.

[MepeBara (inbTp-MpeciB Le: PO3BHHYTA
noBepXHs  (iNBTPYBaHHsA, BHCOKAa  CTYMiHb
3HEBOJHEHHs, LIBMAKICTH CKHMIyBaHHsA KOpxa
ocamy, NpOCTOTa i HamiHICTh KOHCTPYKUIi,
IIApOKe  BUKOPHUCTaHHA  (KMcmi, JykHi i
HEUTpalbHi CycneHsii).

®insTpyBaHHs 3a J0MOMOrow (ineTpi mepioguuHoi Al  mos'3aHe 3i
3HaYHMMHM BHTpaTamM mpaui Ta 4acy (10 30%) Ha JOMOMDKHI omepauii —
NpOMMBAHHs 0cafy Ha QinbTpi Ta HOro BUBAaHTAKEHHS.
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nepeMilleH s, 3MillyBaHHs. 103YBaHHs, TabIETKyBaHHA, BADOOHUUTBO iH’EKLIAHNX
MKapchKMX 3acO0iB, 30KpeMa BHIM ammyJ, oco0auBOCTI TX BUIOTOBJIEHHA Ta
anbTEpHATHBHI GOPMH IX YRAKyBaHHS, & TAKOX TNPOUEC CYUIHHA Y KOHBEKTUBHHX,
KOHTaKTHMX, CMeLialbHUX Ta KOMOIHOBaHHX CyllapKax.

Y  MmipyuHUKy ~ TakoK  TPEACTABACHO  XapaKTEepHCTHKY — HOBITHIX
HaMBABTOMaTH30BaHHX T4 ABTOMATHU3OBAHMX CHCTEM TEXHOJOMUHHX TPOLECiB
dapMaueBTHUHHX | GiOTeXHONOriYHMX BUPOOHUUTB. TIprBeIEHO TEXHONOTI4HI
pO3paxyHKH I BHOOPY yCTaTKyBaHHs BHPOGHMUYOTO MPOLECY.

V 1opaTkax HaBeleHi OCHOBHI (i3MKO-XiMiuHi Ta TerLiodi3vuHi BJACTHBOCTI
NESKHX PEvOBHH, 3Pa30K KPEC/IEHHA OCHOBHOrO anapaTy Ta OCHOBHi TEXHiuHi [aHi
CTAIBHUX €MaJIbOBAHUX aNapaTiB 3 NepeMilllyFouuM o0/1aIHAHHAM.

[Mpencrasnenuil y MiApyYHHKY MaTepial N0O3BOJIMTh CTYACHTAaM 3aCTOCYBATH
oJepkaHi 3HAHHS NPH BUBYEHHI 3arabHOI Ta CeLiabHOT TEXHOMON T, IPOXOLKEHHI
TIPaKTHKH, BUKOHAHHI KYPCOBHX i JMIIOMHUX TPOEKTiB, y MaiOyTHil BUpoGHHUO-
NPaKTUUHIN JiIBHOCTI.

3rajyBaHHsd y TeKCTi MiApy4YHHKa OKpeMHX (apMalleBTHYHHX Opraisauifl i
TOProBHX MapOK‘ (apMaueBTHYHOTO Ta 6I0TEXHOOTIYHOro O6IaNHAHHA HE O3HAYAE,
1110 aBTOpH HAJAIOTH iM MepeBary abo peKnamyroTh ix.

ABTOpH BHCIIOBJIOIOT TIMOOKY BIAYHICTh PEUEH3EHTAM 32 KOHCTPYKTHBHi

MopazH i 3ayBaOXXCHH.
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13 inbTpIB Oesnepepsnoi N HanOlmbIe nowrpeHi GapabaHHi, AUCKOBI Ta
CTPiYKOBi BaKyyM-GinbTpu. Sk MpuKIal, Ha pUC. 5.8 CXEMAaTHUHO 300pakeHO CTpid-
KOBUH BakyyM-(inbTp.

®ineTpyBanbHa MOBEPXHA B HhOMY — Lie GesnepepsHa nepdopoBaHa rymoBa
cTpiuka 3 Goptamu /, Hajita Ha 1Ba Gapabauu 2, aki obepraiotecs. [Tosepx cTpiukh
3HAXOAUTbCA QiNbTPYBaNbHA TKAHKMHA 6, ANA HATATYBaHHS SKOI CIYTYIOTh 6apaGaHu
8. Cycnensis yepes notok 3 i npoMUBHA piauHa uyepe3 GopcyHkn (posnumosaui) 5
HaOXolATh Ha BEPXHIO 4YACTHHY CTpiuku ¢inbTpa. 3aBasku upomy dinerpar i

'./J .

I s

Puc. 5.8. Cmpiuxosuit 6axyym-ghinomp

NPOMHBHA BOJIA BiZICMOKTYIOTECA 3HW3Y 'yMOBOI CTPiUKM Y BakyyM-KaMepH 4, a ocal
HaJAXOIUTH Y JIOTOK 7.

Bororicte ocany micns ¢inkTpyBaHHs cknamae 20-70 %, B po3paxyHKax
3a3BH4ai npuiiMalots 30 %.

3apa3 po3pobnenuii peaktop-0ineTp (Pocis), sKHii MOXe 3aCTOCORYBATHUCA B
MeaHHiH, papMmauesTHUHIH, XiMIYHI# NPOMHCIOBOCT] Ta iHIIKMX BHpPOGHUUTBAX, e
HeoOXinHe MpoBENEHHA pisHOMaHITHMX peakuil, ¢ineTpauis, npomueanHs ocamy.
Pextop-¢inetp (puc.5.9) cxinamaersca 3 kopnycy / 3 COPOUYKOIO 8, MepeMilyrouoro
APHUCTPOIO 7 3 MpHBOAOM 2 y BHOyX0o6e3neuHoMy BUKOHAHHI. [1nocke AHULIE 6 Mae
KOHUEHTPHHI KaHABKH, 3'€IHaHi Mix 00010 pafialbHUMH na3aMu, 4 OTBOPH B LIEHTPI
s 3nuBy QinkTpaTy. Ha AHMINE BCTAHOBMIOETHCS CiTKA 5, MOBEPX SAKOI KPiMHTHCA
GinpTpysaneumit  matepian 4. [IHuimme 3alesnieueHo  MiOHOMHO-IOBOPOTHHM
MPUCTPOEM 3.
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Puc. 5.9. 3acanvnuii euenad peakmopa-ginempa

Peakuifina Maca 3aBaHTAKYEThCH B peakTop-GinkTp. BmoOYacThCA
nepeMilyounil MpPHCTpil, Wo obepTacThed 3 iHTeHcuBHicTIO, HeoOXigHow s
nasoro cepenopua. JUis 6inbll €pekTUBHOrO NPOBENCHHA peakuii nependadeHui
HarpiB i OXONOJLKeHHs peakuifiHoi MacH. OTpUMaHa B pe3y/nbTarti peakuii Cycrensis
DiNETpyeThCA, OCAA IPOMHUBAETHCS | IOTIM BHBAHTAXYETBCA 3 anapaty.

JlaHwii anapat npu3HaYE€HHH 11 NOCIiAOBHOTO TIPOBEACHHS B OXHOMY amapari
peakLifiHuX TIPOLECiB, WO CYAPOBOMKYOTHCA BUIIEHHAM TBepaoi ¢asm,
dineTpauieto oTpUMaHOT CyCrieHsii i IPOMHUBAHHAM Ocazy.

Lenmpudhyzysanns
Llenmpughyzyéannsa — Le TPOUEC PO3AINCHHS HEOJHOPIIHHX CHCTEM Mil

Jiero noas BigueHTposux cun. JUis CTBOPEHHS MONS BiALEHTPOBHX CHI Yy TeXHiui
BHKOPUCTOBYIOTB JIBa NIpUAOMH:

. 3abesnedyloTe oGepTalbHUI PyX MOTOKY pPiOMHH (razy) B HEpPyXOMOMY
po6o4oMy OpraHi anapara;

. TOTIK HEONHOPIAHOI CHCTEMH CIPAMOBYIOTb y poGO4Mi oOpraH, wIO
o6epTacThes, i B AKOMY BiIGyBacThCA 1X CHiNbHE 06epTaHHA.

Y nepiioMy BUMAOKy [POLEC HA3MBAETHCA LUKIOHHHM, 2 anapar — UHKJIOHOM;
y JpyroMy — BiILEHTPOBHM OCAKEHHAM, abo BiJIIEHTPOBUM (QiNBTPYBAHHAM, A
anapat — UeHTpH(yroto (aGo cenapatopom).
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OcHoBHa TepeBara LEHTPU(YTYBaHHA MOPIBHAHO 3 IHIUMMH METOZAMHU
pO3diNeHHs HEOMHOPIIHMX CHCTEM, HAMNPHKIAA OCAMKEHHAM i (iNbTPyBaHHAM,
NOJIArae B 3HaUHOMY 301/1blileHHI NPOAYKTHBHOCTI Ta €eKTUBHOCTI PO3IiIEHHS.

Y BiAUEHTpPOBOMY NOJIi MOXKHA 3aificHIOBaTH 0OMABA HaBAXNMEILWI MpoUecH
PO3RINEHHA HEOAHOPIIHUX CUCTEM — OCAIDKEHHS Ta GiNbTpYBaHHA.

Knacughikayia npomucnosux yenmpugye:

e 3a MPUHUHIOM poBOTH — BIACTIiiHI (ocamkyBambHi) HeHTpUdYru, GineTpyroui
LEeHTpH}YTH, cenapaTopH;

® 33 XapakTepoM poOOTH — LeHTpUdYIH nepioauuHol Ta Ge3nepepBHOT Aif;

¢ 33 pO3MilLEHHAM Baly — FOPH3OHTAJIbHI, MOXUJI Ta BEPTHKANIBHI;

e 33 BUBAHTAXKEHHAM OCaIy — 3 PyHYHHM i MeXaHi30BaHHMM BHBAHTAKEHHAM,

® 33 {HTEHCHBHICTIO BiaueHTpoBoro noss ($pakTopoM poszgineHHs aGo xpurepiem
©pyna Fr)y — HopmasibHi (Fr<3500) i HanuenTpudyru (Fr>3500);
Fr = w’r/g = 2nn)’r/g =~ 4n’r

3 naHoro piBHAHHA BHIUTHBAE, IO €PEKTHBHICTH PO3MIJICHHA Y BiAUEHTPOBHX
OpHCTPOAX MOXHA MiJBHMINUTH 33 pPaXyHOK 30iNBIIEHHA KyTOBOI [IBHAKOCTI
obepranHs @ abo papiyca obepraHHs r. BpaxoBywo4H, MO Y JaHOMY piBHAHHI
IIBHAKICTE o0epTaHHAd Ma€ IOpYruii CTYHiHb, TO MNpH po3paxyHkax OapaGaHiB
ueHTpudyr i cemnapartopiB 3 BHCOKOI €(GEKTHBHICTIO pO3MAiNeHHA 30iMbyroTh ix
4acTOTy obepTaHHs 71, SMEHILYIOUH paJiyc r, IO POOUTH amapar Gijibil KOMIIAKTHUM
i HamifHUM.

IMpuHuun uii ueHTpudyr y 3aranbHOMY BHUTIIAII MOJATae B TOMY, IO PiAMHHA
HEOJHOpiAHA CHcTeMa mnojacTbest B OapabaH (portop), sAkuWii obepracthcs B
TOPU3OHTaNbHIH YM BepTHKANBHIM miouMAi. Y GapabaHi piaMHa yTBOpIOE KiJblEe, B
KoMy #i BiIOyBa€Thcs poO3fiJieHHA. Y Mol BiALEHTPOBHX CHJI JUCHEpcHAa (BHYTpi-
mHA) dasa 3anexHO Bif ii rycTiHM abo ocimae Ha cTiHku Gapabana uentpudyry, abo
HepeMilly€eThes 10 1l LEHTpY.
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Cxemu HaMpoCTIIKX
giocmitinux yenmpughye
nepioguuHoi Ail HaBelNeHi Ha pHC.
5.10. O06unsi ueHTpudyru
po3paxoBaHi Ha py4He
BHBAHTOKEHHS ocany, arne

BipI3HAIOTBCA 33  PO3MILUECHHAM
Baty (FOPWU3OHTANBHE YH BEPTH-

Puc. 5.10. Cxema sidcmiiinot yenmpughyzu nepioousHol 0it 3 KasibHe). OCHOBHO}'O HaCTHHOIO [HX
PYHUHUM GUSAHMANCEHHAM 0CAOY: O —~ 6EPMUKANLHUIL, ueHTpudyr € CyuiibHuA 6apa0aH,

6 — zopusonmanenuii; 1 — 6an; 2 — 6apabaw; 3 — xoxyx; IO PO3TAIOBYETHCA B KOpmyci 3 i
I — cycnenszin; 1l — ocao; IIl — pyeam Kpil‘IPITBCSl mo Bany I, sAKuii 066])-
TaeThCA.

7 {H

Cycnensia Tonactecs B ueHTpudyry 6Gins oci obepramns i, min  gieo
Bi/LIEHTPOBOT CHJIM, TBepAi 4acTku (3 OGiNbIIOI TYCTHHOW) BiAKMIAIOTBCH IO
niepndepii i 0CaKYIOTHCA Ta HAKONMYYIOTBCS Y BHIJALI CyLINBHOrO Ocagy Ha CTiHUi
Gapabana; a ocBiTneHa pianHa (¢yrar) MepenuBacTECA Y KOXKYyX i BIIBOIUTHCH 3
amapary d4epes HikHii narpyGok. Ilicns 3akiHyeHHi mnpouecy ueHTpudyry
3yMUHSIOTH | 0CaJl BUBAHTAKYIOTH BPYUHY (AK MPABUIIO JIOIATAMH).

Jlns po3nifieHHs cycreH3iit 3 06'eMHOIO KOHLEHTpaUieo TBepaoi pasu @ = 3-
30 % i posmipomM uacTHHOK 5-40 MKM TaKoX 3acTOCOBYIOTH OCaJXyBaJlbHi
uentpudyru nepioanuHoi Ta GesnepepsHOi Aii 3 MEXaHIYHHM OYHMIIEHHAM, MPH
LLOMY HIAp OCANY 3Pi3yeThCA HOXKEM.

DinompyeanvHi  yewmpughy2au BUKOPDHCTOBYIOTH y THX BUTaikax, KOJH
MoTpiGHO OTPUMATH OCad 3 HAWMEHILIOK BOJIOTCTIO Ta HeoOXiaHa HOro NMpOMHBKA.
Cycnensis nonaerses y nepdopopanuil porop. Ocan HaKOHUYYETHCS Ha BHY TPilLIHi}
crini GapabaHa, Akuii OOTArHyTHH CiTKolo a60 OIIBETPYBAILHOIO TKAHWHOIO.
OinpTpyBantsHi  ueHTpUdYrHM nepiomnuHoi nii  TAMy
OTpUMAIH  IIHUPOKE MOLINPEHHS B XiMiYHi#
TIPOMHCIIOBOCTI, X 3aCTOCOBYKTh y JiamasoHi MacoBHX
KOHLEHTpALI# cycnensiii Bix 1 1o 60 % nia Bigainenus
4acTOK po3MipoM > 10 MKM.

Ha puc. 5.11 306paxeHo cxemy OesnepepBHO
nitouoi ineTpyBansHoi ueHTpHdYrH, B AKid ocan Ha
XO[y 3pi3y€eThcs HOXKEM 1, Majac Ha MOXHITy IUIOLHHY 2
i BHBaHTAXyeTbca 3 UeHTpUyrd. OunmieHa pinuHa
yepe3 NOPU MEPErOPOKH BiKUIAEThCA B 30ipHHUK inbT-
pary. Lli uentpudyrn OyBaloTh BEpPTHKAILHI Ta
TOPH30HTAJTBHI.

Puc. 5.11. Cxema
Ginompyeansnoi
yeHmpugyau 3 HONCOBUM
3HIMAHHAM 0CA0y
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o BIACTIHHUX HanUeHTpH]yr Oe3nepepBHOT i BIHOCATLCS CENapaTopH, sAKi
OpU3HAYEHI A PO3AIICHHA eMyJIbCili Ta TOHKOAHCIIEPCHUX MAalCKOHLEHTPOBAHHX
CycneHsiit. Y NpOMHCIIOBOCTI BUKOPHUCTOBYIOTh [Ba THIM CeMapaTopis: KaMepHi Ta
Tapin4acTi.

OCHOBHOIO NEpeBaro0 LUeHTPUPYT nepen GinbTpaMu € Te, IO BOJOriCTh 0cay
Ticns UeHTpUDYTYBaHHS € 3HAYHO MeHLIoW — 10-20 %.

Membpanni memoou pozoinenns piounnux i 2azoeux cucmem

MeToau po3liNieHHs piAKHX 1 rasonodiCHMX CyMilleil 3a J0MoMOrow
HaMBNPOHUKHKX MeMOpaH BifirpaloTh BaXJIMBY pOJb Yy 6aratbox raayssx
HAapoOJHOro rocmojapcTea — XiMiuHi#, dapmaueBTHUHIH, MikpobGiomoriuHiii,

LeONO3HO-NIanepoBil, aToMHili Ta iH. IX mWMpPoko 3acToCOBYIOTH MiA wuac
KOHLEHTPYBAHHs CHPOIIB, EKCTPAKTiB, OUHMIIEHHS PO3UMHIB (HanpHKIan Bia colef,
CIIMPTIB) Ta CTIYHHX BOJ, ONpPiCHEHHS COJOHUX BOJ, PO3AUIEHHA razis i T.i. ['onoBHa
nepesara MeMOpPaHHHX MpOLECiB MO BiAHOMIEHHIO 10 IHIIKX — JiX BHCOKa
€HEProeKOHOMi4HICTB.

Ho ocHOBHMX MeMOpaHHHX METOAIB DPO3MifICHH BiHOCATHCS 3BOPOTHHIA
ocmMoc, yneTpadineTpallis, MikpodineTpauis, giais, enekTpomiaiz, BUNAPOBYBAHHS
Kpi3p MeMOpaHy. PywiiiHa cuna mMeMOpaHHMX MpoueciB Moxke OyTH NpeacTaBieHa
Pi3HHLEI0 THUCKIiB, KOHLEHTpauUil, TeMneparyp, XiMiYHOrO UYH €JIEKTPHYHOTO
noTeHUjaliB. Y AesknX MeMOpaHHMX NpoLEcAaX MOXJIMBE MOECAHAHHA JBOX abo
HAaBITh TPHOX PYLIiHHUX CHIL.

Pymitinoro cuiolo MeMOpaHHUX MpPOLECIB, IO BKIIOYAIOTE 3BOPOTHHI 0CMOC,
ynsTpadineTpanito i MikpodineTpanito, € rpamienr THcKy. ToMy Ui npolecH
Ha3MBaKWOTh Hie OapoMeMOpaHHMMH, a [pOLEC pO3AINEHHA 3a JOMOMOTOK
HaMiBNIPOHUKHOT MeMOpPAHH [EWIO0 CXOXKHUA JO MPOLECY HpocToro (GiisTpyBaHHS,
TOMY HOTO 1€ Ha3sHBaKOTE MEMOpaHHHM GinbTpyBaHHAM. [IpUHUMNOBA Pi3HULS MK
UHMH NPOLECaMM IOJIArac y TOMy, LIO IMpPH NpocToMy ¢inbTpyBaHHI Ha ¢inbT-
PYBaIBbHIA Neperopoiui yTBOPIOETECA AP Ocady, AKUM 3a0uBac ii IOPH; NpH LUBOMY
NIPOAYKTHUBHICTE PUIBTPYBAHHS 3 YACOM 3MEHLUYETLCH.

Ipn MemOpanHOMy mnpoileci Inap ocamy, TOOTO YaCTHHOK, SKi 3a CBOiM
po3mipom Ginbili 3a po3mip mop MeMOpaHH, He 3aTPHMYEThCS Ha MEpPeropoli, a
BUHOCHTLCA 3 anapara y BHIVIAAi KOHIEHTpaty. [Ipouec MeMOpaHHOTO posiifieHHs
MOXX€E TIPOXOAKTH HACTLUIBKM MOBHO, IO (GiAbTPaT MPaKTUYHO HE MICTHUTH AOMILIOK
THX KOMIIOHEHTIB CyMillli, SKi 3aTPUMYIOTBCA MeMOpaHOKw. TakMM YHHOM, TOJIOBHA
ocoOmBicTh MeMOPaHHOTO pO3AiNIEHHA MONArac B CTBOPEHHI mnpolecy, AKui
e(peKTUBHO MpaLIOE TEOPETHIHO HeoOMekeHHH Yac, To6To y cTBOpeHHi "Biudoro ¢i-
JIbTpa" Ha MOJIEKYJIAPHOMY PiBHi.

Teopemuuni ocroéu membpannux npoyecie. Ilpouec 3BOPOTHOTO OCMOCY
noyArae B GpinbTpyBaHHi PO34HHIB M THCKOM, SKHI MEPEBHILYE OCMOTHYHMIA, Uepes
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HaniBNPOHHKHI MEMOPaHH, AKi NPOITYCKAlOTh PO3YHHHHUK i noBHicTIO (ab0 4acTKOBO)
3aTPUMYIOTh MONEKY/IM ab0 iOHM PO3UMHEHHX pevoBHH. VY HOro OCHOBI IT€XHTh
FBHILE OCMOCY — CAMOIOBLTBHOTO MEPEXOY POYHHHHUKA (HaifuacTille - BOIM) Yepes
HaMiBIPOHMKHY MeMOpaHy B PO34MH i po306aBJIeHHA OCTAHHLOTO O JOCATHEHHS
piBHOBAru.

Jlns Kpamoro po3yMiHHs SBHMIIA OCMOCY BiIl3HAYMMO, LIO BOHO JICXKHTH B
OCHOBi 6araTsoX JKHTTEBHX mpolieciB. OcMoc crpuse oOMiHy PEHOBHH Y KHBHX
OpraHi3Max, MMDOKO BHKOPHCTOBYETbCA B  0araThox — raiysax XiMi4HOT
npoMucioBocTi. Tak, Ha ABUILI OCMOCY [PYHTYETBCH 30epirasHsi NPOIYKTIB IIAXOM
iX COMIHHA YM HACHYEHHA UYKPOM. Y LbOMY BUMAazAKy BOJa 3 MiKpOOpTraHi3MiB, fKi €
IPHUMHOIO TICYBaHHA MPOLYKTIB, IPOXOIMUTH depe3 iX 060NOHKY B PO3HHMH coni a6o
LYKpy, BHacnimok 4oro Gaxrepii depe3 3HEBOJHEHHS HE MOXYTb PO3BUBATHCH i
runyTh. O6osoHKa GakTepii Ak 06oNOHKa KIITHH KMBOrO oprasizMy sBisge cobowo
HamiBnpoHukHy MeMOpaHy. Ilepwi mpoMHCIOBi MeMOpaHH BHIOTOBJIAIM 3
MATEpialiB TEAPHHHOTO TOXOKEHH: — OHYaIUX My XHUpis, TOWO.

THcK T B pO3YMHi, WO 3MYIUY€E PO3YHHHHK MEPEXOIMTH 4epes MeMOpaHy,
Ha3WBAlOTh OCMOTHYHMM. BenmumHa ocmoTHuHoro Tucky (B [la) ineanbHOro
PO3UMHY, MOXe OyTH BU3HAUEHA PIBHAHHAM Baut-T'odda

7 = cRT,

e ¢ — MOJAPHA KOHIEHTpallis PO3YMHEHOI peuoBHHM; R — yHiBepcaibHa
razoBa ctana; 7 — Temmepatypa po3uuHy, K.

Big3HauuMo, 100 OCMOTHYHMM THCK /14 Pi3HHX pPO3YHHEHMX pEIOBHH
Bipi3HAETBCS B LIMPOKOMY JianasoHi # 3alekMTh TONOBHMM 4HHOM Big ix
KouueHTpauii. Tak, Wi HEKOHLCHTPOBAHOTO (PYKTOBOrO COKY i Monoka BiH
craHoButs 0,6-1 MITa, ans KoHIUeEHTpoBaHoro ¢pykrosoro coky - 8 MIlla, nna
MOpChKOT BOMIM 3 KOHLeHTpallieto coneit 35 % - 2,45 Mlla.

CTBOPHBILIM Hal PO3YMHOM THCK, UIO [ODIiBHIOE OCMOTHYHOMY, OCMOC
IPHIHMHAETECS i HACTAE CTaH PiBHOBarH (p = ). IIpH 1LOMY BENMUHHY OCMOTHHHOIO
THCKY MOXHA BU3HAYMTH 33 Gopmynoro

T =P/S,

ge P — cuia riIpOCTATHYHOTO THCKY, AKHH CTBODIOETBCS CTOBIOM DiAMHM
pucoToto H, ITa; S — myioma nepepizy CTOBNA PilMHH, M2,

Slkwo Temep 360Ky PO3UMHY NpPHKIACTH THCK p, AKWHA nepebinbuye
OCMOTHYHHMH (p>7), TO MOXHA CIOCTEPiraTé MEPeHECEeHHA PO3YMHHHUKA Hepe3
MeMOpaHy B 3BOpPOTHOMY HanpsMKy, TOGTO 3BOPOTHHI1 0OCMOC.

PywuifiHa CHNa 3BOPOTHOTO OCMOCY VISl ifl€anbHO HAMIBIPOHHKHO MeMOpaHH
CTaHOBHTh:

Ap =p-=,

Oe p - poGOYHI THCK Hajl PO34HHOM, [1a.
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[lpu 3BOpOTHOMY OCMOCI PODOYHMH THCK Mae€ B 2-3 pa3d NEpeBULLYBaTH
ocMotruHui. [TpH UBMY, 4MM el THCK € OUThIMI, TUM BMIIA KOHLEHTpaLis
PO3UMHY.

Ak yxke Oyno cKa3aHO pO3pI3HAOT, TPH BHOM OapoMeMOpaHHUX
TiapOMpOLIECiB: 3BOPOTHHUI OCMOC, yabTpadibTpauio Ta MikpodinbTparilo.

Ipouecd Ha HamiBIPOHWKHHMX MNeperopoiakax 3 niamerpoM mop Big 0,1 mo
JEKLTBKOX MiKpOMETpiB MPUHHATO BIAHOCHTH 10 Mikpo@inbTpauii. Y Lux nmpouecax
MOXYTb BiJOKPEMIIIOBATHCH AK APiOHI YaCTHHKKH MeXaHIYHHX JOMIIIOK, Tak i OKpeMi
WHTHHHI OpraHisMu it 4aCTHHH KJITHH (HaNpHKIAA, APDKIKOBI KIITHHH MPOOYKTiB
Oponinug). MikpodinbTpauiio MpoBOAATh HPH IOyXKE MaTUX POOOYHX THCKax
(61M3BKO IECATHX i HABiTH COTHX YacTok MITa).

IMpouecu ynbrpadineTpalii BUKOHYIOTh Ha MeMOpaHax i3 CEpeIHIM AiaMeTpoM
nop 0,01-0,1 mxm. Ilpu ynbTpadinsTpauii po3oiigoTe pO3UHHH, SKi MICTATb BEJIMKI
MOJNIEKYJIM (HaNphKial MOJEKyJNH OilkiB), a MonekynsipHa Maca pO3UHHEHHX
KOMMOHeHTiB = Habarato Oinplia Big  MONEKYMAPHOI MacH  PO3YMHHHKA.
VnprpadineTpauito NpoBOAATH IPH NOPIBHAHO HeBENMHKUX THckax (0,2-1 MITa).

Ipu 3BOpOTHOMY OcMoOCi 4yepe3 MeMOpaHy MPOXOJATh YACTUHKH PO3UMHHHUKA,
a 3aTPUMYHOTBCA YAaCTMHH HHM3BKO- T4 BUCOKOMOJIEKYJIIDHUX PEUOBHH i3 pO3MipamH,
meHwHMH 3a 0,01 MxM. THCk pH 3BOpOTHOMY ocMoci ctaHoBUTh 1-10 MI1a.

Membpanu. Y nepexnaai 3 natuHu clioBo "MemOpaHa' o3Haua€ "TOHKa
mwriBka", "wkipouka", "neperopoaxa”. MemOpaHaMu MOy Tb OyTH MOJNIMEPHi IUTiBKY
(moseTuneHoBi, uenodaHoBi, (TOPOMNIACTOBi, MHOMINPOMIACHOBI Ta iH.), TOHKI
MerajeBi mnactuHu  (Qosibra),  KepaMmiuHi  [UIaCTHHH, TIOPHCTE  CKIIO
(HarpifibopocunikaTHe Ta iH.) i HaBiTH Wap piauHH, Mapu abo raszy. HaniBnpoHUKHI
MeMOpaHy, 110 3aCTOCOBYIOTECS HA MPAKTHLI XapakTEepU3YIOTHCA ABOMa OCHOBHHUMH
NOKa3HWKaMU: TIPOHHUKHICTIO Ta CeNneKTHBHicTIO. [IpoHuKHicTh, abo nuTOMA
NPOAYKTUBHICTh (LWIBUAKICT MPOLIECY), BHpaKaecThcad ob6'eMoMm (abo Macolo)
GinpTpary, AKVHA oOepXKyeThcs MpH JaHif pyWiAHIA cuni 3a ONMHUIIO 4acy 3
OAMHHLI pob0ouoi MoBEpXHi MEMOpaHH:

G=VAS 1),

me V - o6'eM dinpTpary, M’; S - pobova IUIOIA IOBEPXHi MeMOpaHH, M%; T -
TPUBAJIICTb NIPOLECY, C.

CenektuBHicTh MeMmOpaH (po3ainpHa 34aTHiCTB) — ne iXHA BHOIpPKOBa
30ATHICTH MPONYCKAaTH Ti YM iHINI PEYOBHUHHU; YHM BOHA BHINA, THM edeKTHBHiuIMit
npouec po3aiieHHa. CeleKTHBHICTE MeMOpaH BH3Ha4YaeThCA 3a opMyoro (y %):

o= 00 1282 00
G 1

Q1
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ne C, i C, - KOHLEHTpALlil peHOBHHU y BUXiAHiN cyMiwi Ta ¢inbTpati BiANOBIAHO,
kr/M* 260 MOIL/M’.

CeNIEeKTHBHICTDb 3aJICKHTh Bil pamy QakTopiB: XapakTepy B3a€MOii pe4oBHH,
AKi PO3MIMAIOTLCA 3 MaTepialoM MeMOPaHH, po3Mipy MeMOpaHHHX nop, crocobis
MPOBEAEHHS MPOLECY, TOWIO.

Jlns BCiX MeMOGpaHHHX MPOLECIB XapakTepHe HAKOMHYyBaHHA 6ind mosepxHi
MeMOpaHH YaCTUHOK (MONEKy/) PEUYOBHH, AKi HE MPOXOMATL Yepe3 MeMOpaHy i He
BUMHOCATHCA 3 MOTOKOM KOHLEHTpaTy. lle sBHille ofiepkano Ha3By KOHLEHTpauiiHOT
nonspusanii. BOHO NpH3BOAMTE [0 3HWXKEHHA CENEKTMBHOCTI MemOpaH, 1X

P MPOHMKHOCTI Ta JO 3HAYHOrO 3MEHLIEHHA
CTpoKy ix eKcrnyatauii. JInA 3MeHLWeEHHA
BIUTHBY KOHLIeHTpauiitHoY nosspu3anii
BUKODHCTOBYIOTb  Pi3HOMaHiTHi  Miluaniku,
TypbyJizaropu MOTOKY, 30LTBLIYIOTH
IBUIKICTD Tedil pilHu.
Buxionuic poseun  Konyenmpam A"apaT" ani  MpOBCACHHA npouecis
3BOPOTHOTO  OcMocy i yabTpadinerpauii
aHaloriyHi, B  HHUX  BHKOPHCTOBYKOTBCH
MeMOpaHH 3 OIHOTO i TOro caMoro Marepiany,
ane 3 pisHumMH po3MipamMu mop. AmapatH
Gysatot,  mepioauyHoi Ta  GesnepepeHoi  mii, ane B APOMHCIIOBOCTI
BHUKOPHCTOBYIOTHCA TEPEBAXHO MPOTOUHI amapatd GesnepepBHOI Aii. [Mpomucrosi
amapatd 1A MeMOpaHHHX MpPOLECiB MaloTh BIATIOBINATH TaKUM 6uMOZaM: MATH
BeJIMKY poGody MoBepXHIo MeMOpaH B oauHuLi 06'eMy anapata; OyTH AOCTYNHUMH
[T 36HpaHHA | MOHTaXY; PIIMHA I Yac PyXy MO CEKLiAX ab0 eJeMEHTax NOBHHHA
PiBHOMIpHO PO3MOAUIATHCE Hal MeMOPaHOIO i MaTH NOCTATHLO BHCOKY [BUAKICT
Teuii 111 3MEHILIeHHs LIKiZJIMBOTO BIUIMBY KOHLEHTPALifHOT MONspH3auil; npu upo-
My fiepernaj THCKY B arapari NoBHHeH Oy T HEBEIMKUM.

3anexHo Bif ¢opmu MemOpauy i Tumy 11 ykmazaHHa MmemOpaHHi anapath
ROOINAIOMBLCA HA YOTHPH TPYIIH: arapary 3 TUIOCKHMH MEMOPaHHUMH €NEMEHTaMH, 3
Tpy6UaCTMMH MEMOPAHHHMH €lEMEHTaMH, 3 MEMODaHHUMH EJIEMEHTaMH PYJIOHHOTO
THIY i 3 MeMOpaHaMH y BMIMIAAI MOPOXHHCTHX BOJIOKOH. Y 3B'A3Ky 3 OOMEKEHHUM
CTPOKOM CTy6u MeMOpaH, anapaTH B OCHOBHOMY BHTOTOBJISIOTBCA y BHIJIAA
OKpEeMHX eJleMeHTiB a6o MoyJiB. Lle 03BOMNAE NPU HEOOXIAHOCTI IBUAKO 3aMIHHTH
€IEMEHT NpH BUXOAI Horo i3 iamy 6e3 3yNHMHKH BCI€T yCTAHOBKH.

Haiinpocrimi cxemu MeMOpPaHHHX YCTaHOBOK. Y MOAydi 3 ILUIOCKHM
posTauryBanHaM MemOpaHH (puc. 5.12) BUXiAHUA PO3YHH HANXOOMTh Y BHYTpILIHIO
TIOPOXHHHY YCTAaHOBKH, AKa yTBOPEHa HHKHBOIO TUTUTOK0 /, BEPXHBOIO ILTHTOK 3 Ta
repMeTH4HOIO NPOKIANKOo0 2. B nopoxkHuHi po3Milllena HaniBAPOHHKHA MeMOpana 4

Puc. 5.12. Cxema membpannozo anapama
muny gpinompnpec
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Ha nigknagut 5. Iligkianky BHTOTOBJSIOTE 13 MIUHOIO TNMOPHCTOrO Mareplany —
KepaMiki, nopuctol (abo mepdopopaHoi) Hepkagilouoi ctami Tomwe. Ha memOpani
3aTPUMYIOTbCS YaCTUHKH abo Monexkyn#, sKi HeoOXilHO BHOITMTH 3 BHXiAHOT
cyMilli, a ¢inbTpaT NpPoXonuTh uepe3 MeMOpaHy i niaxianky. I3 MonyniB Takoro
THIy 30HpaloThbCA anapaT THIY ¢inbrprpec. Taki amapaTH HMPOCTi y BUTOTOBNEHHI,
3py4Hi B MOHTaXi Ta eKcuryartauii. ["oJOBHMII HemONIK — HeBHCOKAa NHUTOMA
nosepxHa Mem6paH — 60-300 M*/m.

Cepen anapatiB 3 TpyOuacTUMH OiNBTPYBILHUMH €lIEMEHTaMH Haii-
NOLMpPEHili anaparty, y SKMX MeMOpaHH 3HaxXOAAThCA Ha BHYTpIiLlHil (puc. 5.13, a) i
30BHiIIHIA (pHc. 5.13, 6) MOBepXHAX APEHAXHOro Kapkacy. JIpeHaxHHii Kapkac
BUFOTOBJIAIIOTE 3 TPYOKH [/, IO € ONopol At MeMOPaHHOTO eJeMeHTa, |
MikpomnopucTol migkimagky 3, sKka 3anobirac BIABIIIOBAHHIO MeMOpaHu 2 B ApeHaXHI
KaHatd TpyOku. KOHCTpYKTHBHO amapaTM 3 TpyOuacTUMH MeMOpaHHUMH
€IEMEHTaMH HaraayloTh KOXKyXOTpyOHi Terio0OMiHHHKH.

Po3pobneHo KOHCTPYKiii anapaTiB 3 MeMOpaHamMM y BHIJIAAI HOPOXKHHCTHX
BOJIOKOH. BOHH MaloTh y’e BHCOKY HTOMY TIOBEPXHIO, piBHy (20000-30000 M*/nm’).
[Mopo)kHHCTi BONIOKHA BUTPUMYIOTH pobounii THek 10 MITa i 6inbiue. Bei posrsayTi
THITH MeMOpaHHUX anapaTtiB MOXKYTb €KCIUTyaTyBaTHCA SK anaparH fepioauyuHol aii,
Tak i 6e3nepepBHOI.

Pasuen Rougcampamn Posunn Konyenmpam

:‘“{“f x.‘shr. r.;.s.;\ffwr.r;

diasmpam
a [

Puc. 5.13. Cxemu mpybuacmux memOpanHux enemenmis

Mem6panni  mponecu  dinsTpauii i, 30kpema, yneTpadinsrpaudis Ta
mikpodinsTpanis € mnpouecamMu cemapauiff, fki NPOTIKalOTh Mg THCKOM 3
BHKOPHUCTaHHAM MOPUCTHX MONIMEPHUX ab0 HeopraHiyHUX Matepiaiis. L{i npouecn
3a octaHHi 30 pokiB 3HAMIIM LIMPOKE 3aCTOCYBaHHA B Pi3HHUX Taly3ax
NPOMUCIIOBOCTI s O4MIIeHHS ab0 KOHLEHTpauil PilkKHX CepeloBHIL, 3aMiHIOKYH
TpagMiiiiHy TexHiKy - GinpTp-npecH, BiOLEHTPOBI cemapaTopd i BakyyM-BUNApHi
YCTaHOBKH.

Meton -MeMOpaHHOT QinbTpanii epexkTHBHHMI 3a SAKICTIO i eHEpreTUYHO
BUTiAHMHA, OCKiIbKY HeMae Ga30BOro nepexody BoAa-napa-Boaa.

Y BHpOOHHMUTBI MOXHA 3yCTPiTH JBa BHOM OIHOTHIIHMX BupOOiB -
¢insTpauiiiii anapaty i GineTpaniiini Moayi, o BiAPI3HAIOTECS, TOJIOBHIM YHHOM,
CBOIMH MaclITabHMMH NOKa3HUKaMHM (IPOAYKTHBHICTIO, pO3MipaMH i Baromw),
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HanpuKial MeMOpaHHI CHCTEMH surotosieni 3AT "Biokon" (Mocksa, Pocis). B
HMX, AK Matepian = (inbTpauifiHOrO eleMeHTy, BHUKOPHMCTOBYIOTHCA noJliMepHi
MeMOpaHu y B PYJIOHHHX membpaHHuX enementiB (Tun EPY-100-1016, 3AT
"Briagunop", Branumup, Pocis) abo kepamiuHi MeMOpaHu y BUIJISAAI ONHOKAHAIBHUX
TpyGUACTHX KepaMiuHHX €eMEHTIB (THITy KM®D, TOB "HBO "Kepamukduibtp",
Mocksa, Pocisi). Po3mip: mop a6o  mopir 3aTpuMKH (inbTpyBaNbHOrO marepiay,
ckiazae: s KepamidHux MemOpan - 0,03 MKM, 0,2 mkm, 0,8 mMxM, 1,2 MKM; It
nonimepurx Mem6pan - 500, 10000, 20000, 50000 nanbTOH.

dinompayiiinuii  anapam, BurotoBnenuit 3AT "BiokOH", CKIagaeTecs 3
LMJTHAPUYHOTO KOPIYCY 3 TOPLEBMMH (raHUAMH, WO OTpHUMaHi 3 HepXKaBiro4ol
crani. BeepeanHy KOpIYyCy BCTaBJIAIOTBCA Tpy6uacTi KepamidHi enemMeHTH, SKi
q)lmﬂpyiorb a6o pysnoHHi MemOpauHi enemeHTH. ['epmeTH3allis GbinpTpyBaNBHAX
eNeMEHTiB B anapati 3IiHCHIOEThCA B TOPLUEBHX (UIAHLAX 32 PaxyHOK ryMOBHX
kineus. Ha kopmyci @inbrpauiiiHoro anapaty i TOpLEBHX ¢naHusx € maTpyOku i
WTyuepu s TigBefieHHs (iNbTPOBAHOTO CEPENOBUIIA, BimBenenns dinsrpary i
KOHLIEHTpAaTy .

Ginompayiiinuii modyne (puc 5.14, 5.15) CKIanaeThCs 3 OAHOrO a00 KinbKOX
dinbTpaUiiHUX anapati, UMPKYJIAUIAHOIO Bi/ILIEHTPOBOTO HAcoCa, JKUBJSAYOrO
HACOCa, TEMIOOOMIHHOTO MPHUCTPOIO, BXIIHOTO i BHXiZHOrO KOJIEKTOpIB, Hecy4oi
pamu, BEHTHJIIB, MaHOMETDIB,
BHTPATOMIpiB, HOMOMIKHOI €MHOCTI (MpH
notpebi), CHOIy4HOI apMaTypH, CHJIOBOTO

Iy JIbTa.
®inpTpauifHui MOYJIb
o6y 10BaHH 3a NPUHLUTIOM

UMPKYJIALiAHOI MeTi  1is  CTBOPEHHA
pexumy GinpTpauii B nonepevyHoMy noToui
(TanrenuianbHa QinpTpanis). GinsTpoBaHa
pioMHA TONAETBCA B MOMIYNb KMBJIAYUM
HacocoM. YcepenuHi Momyis (inbTpoBaHa
pinuHa mig mi€lo UMPKYJISUIAHOrO Hacoca
6e3nepepBHO NPOKaYy€E€ThCA o
LMPKYJALTHOMY KOHTYDY, o
CTBOPIOETBCS ~ CIOJyYEHHMH  TOCITIIOBHO
(mns  kepamiuHMX MemOpaH) abo mapanenbHO (s monmiMepHMX MeMOpaH)
JeKinbkoma (iNBTpALifHMMA anapaTamH, TErIo06MiHHUKOM i UMpKYJIALIAHAM
HACOCOM.

Puc. 5.14. @inempayiiinuit mooyne MMT-4

YacTHHA PiIMHM i YAaCTHHKHM, PO3MIp SKHX MEHIIE po3mipy mop, M mi€r
tucky (0,5-3,5 Krc/cM®) MpOXOAATh 4epe3 MeMOpaHHy MOBEPXHIO ¢inbTpaniiHux
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