MIHICTEPCTBO OCBITU I HAYKU YKPATHU

HAIIIOHAJIbHU TEXHIYHUI YHIBEPCUTET
«XAPKIBCBKUH TTOJITEXHIYHUM THCTUTY T»

T. B. Ko3yns
JJAHAITA®THA EKOJIOTI'ISL

HaBuanbHO-MeTOAUYHUN TOCIOHUK
JUTSL CTYICHTIB ICHHOI Ta 32049HOT (pOpM HaBUAHHS
3a crenianasHicTIO E2 «Ekonorisy,
G2 «TexHoOoT{ 3aXHUCTy HAaBKOJIHUITHHOTO CEPETIOBHUIIA»

XapkiB
2025



MIHICTEPCTBO OCBITHU I HAYKU YKPATHU

HAIIIOHAJIbHU TEXHIYHU YHIBEPCUTET
«XAPKIBCBKUH MOJITEXHIYHUI THCTUTY T»

T. B. Kozyns
JAHAIIAPTHA EKOJIOI'TA

HaByanbsHO-MeTOTUYHNI TOCIOHUK
JUISl CTYAICHTIB IEHHOI Ta 3a09HOT (OpM HaBUAHHS
3a crieniaiabpHicTIO E2 «Exonorisy,
G2 «TexHOJIOTIT 3aXUCTY HABKOJIHUIIHBOT'O CEPEIOBUILAY

3aTBepKEHO
PeAaKiHHO-BUAABHUYIOI0

pazoio yHIBEPCUTETY,

mportokoi Ne 1 Bix 13.02.2025 p.

XapkiB
HTY «XIII»
2025



YK 004.432.2
K59

Penenzenru:
B. A. Anoponos, n-p. Tex. HayK, mpod., MPOPEKTOP 3 HAYKOBOI poOOTH,
HarmionansHUH yHIBEpCUTET IUBUIFHOTO 3aXUCTY YKpaiHH;
C. O. Bambonw, n-p. Tex. HayK., mpod., 3aB. kadeapu Oe3MeKH mpaili Ta
HaBKoJIMIIHBOTO cepeaosuina, HTY «XIII»

Ko3yas T. B.

K 59 JlanamadTHa eKkoJIorist : HaBYaIbHO-METOMYHUIN MOCIOHHK JIJIst CTYICHTIB JICHHOT
Ta 3a04HOi (hopM HaB4YaHHS 3a cremiaiabHiCTIO E2 «Exomoris», G2 «TexHomorii
3aXUCTy HaBKONMIIHBOro cepemosummay / T. B. Kosymsa. — Xapkis : HTY «XIIl»,
2025.-95c.

ISBN 978-617-05-0552-1

HaByanmpHO-METONUYHUI TOCIOHUK MICTUTh TEOPETHYHHN aHali3 METOIIB
OLIIHIOBAaHHS CTaHy JaHAMAQTIB, PO3MISHYTO NUTAHHS 3MIHHOCTI Ta aHTpoImi3amii
nmaHamadTiB, METOAIB HAIAHHS OLIHKU aHTPOIi3alii JIaHIIAa(TIB TEPUTOPIH BIAMIOBITHO
110 1X JaHAmaGTHO-TEPUTOPiaIbHOI CTPYKTYPH.

[pu3HaueHo Ui CTYACHTIB, BUKJIAadiB i CIELIaNICTIB 3 €KOJIOTIYHUX 3HAHb
JUIsL TIPAKTMYHOTO 3aCTOCYBaHHS IpH PO3B’S3KY 3ajad  JaHMWAa(THOI eKoJIOTil,
noB’s3anux 3 ['IC-texHosorisimu, aHamizoMm iHdopMmarii 3 KapTorpagiuyHuX mKepe.
TociGHuk Oyne KOpUCHHH y pPI3HHX Tajy3sX HAyKOBO-TIPAKTHYHHX JOCITI/PKECHB, IO
BUKOPHCTOBYIOTh MaTeMaTHYHHI arapar YuCIOBHX METOJIB Ta NPOrpaMHi MareMaTHyHi
3actocyHkH, 30kpema Plot Digitizer.

Inn. 68. Tabn. 8 . bibmiorp. 25 Ha3B.
VK 004.432.2
ISBN 978-617-05-0552-1 © Kosyns T. B., 2025
© HTY «XIII», 2025



PospaxynkoBe 3aBganHsa «OI1liHKa CTYNIEHIO aHTPOTIOTEHHO] -
MIEPETBOPIOBAHOCTI JIAHAIIAMTIB PETIOHY . .vvvvneertarineanenanaanannnnns
1. Teopis Ta mpakTHKa BUHAYCHHS OI[IHKHU SIKOCTI JTOBKIJLISA —
TEXHOTCHHO-TPAHCHOPMOBAHUX TEPHUTOPIH ..'vvenvirieiiiinnenannnns
1.1. 3araybHi BiIOMOCTI 3 OLIIHIOBAHHS €KOJIONIYHOI OLIHKY 3MiH
CTaHy NPUPOIHO-TEXHOTEHHNUX KOMIUIEKCIB ...vuvveneneneeeninenenenennne,
1.2. BuzHadueHHs piBHS MEPETBOPIOBAHOCTI (TpaHchopmarrii) -
MIPUPOJHUX CHCTEM HABKOJUIIHBOTO CEPEIOBHUIIA. ... .eeveeaneneanenne..
1.3. Bukopucranns nporpamu Plot Digitizer mis qocmipkeHHS —
(hoTO MaTePiaiB AOCTITHAX TEPUTOPIH. . vovvterreieeieeeeeeneeaienenns,
1.3.1. 3aranpHa Xapaktepuctrka nporpamu Plot Digitizer...........
1.3.2. Inmi moxximBocti Plot Digitizer: Bu3HaueHHs mutomti ¢iryp
rpadivHOl IHTEpIPETALi] JAHUX, TEPUTOPIF. . .onveeeeereniieiieninenenns
2. 3aBmaHHSA 1 BUMOTH 10 BUKOHAHHS pOOOTH 3 BH3HAYCHHS METPUK
OIIIHKH CTYIIEHIO aHTPOTIOTEHHO MTePETBOPIOBAHOCTI TaHAMADTIB .....
2.1. IlocnimoBHICTh BUKOHAHHS pOOOTH 3 OLM(PYBaHHS KapT -
JOCIITHUX TepuTopiit B mporpami Plot Digitizer ...........................
2.2. Po3paxyHOK 110111 00’ €KTiB I PO3paxyHKY CTYIIEHIO -
AQHTPOIIOr€HHOI NEPETBOPIOBAHOCT] JAHMIADTIB «.e.vuvvenieennneae
2.2.1. Ipuxnan 1: Pozpaxynok miomi Kaycskoro paiiony IBano-
LO53F:1: 120010 S (O I oL O i - T s
2.2.2. Ipuxnan 2: Po3paxyHok miomii SIBopiBcbKoro paiioHy
JIBBIBCHKOT O0TACTI YKPAHM . ... euveeenteettenteneeeentaneaneneenenenennanens
2.3 OGuucieHHs TIoNT 00’ €KTIB IS OIIIHKK 3MIHHOCTI JTaHAIA(TIB
METOAAMH YUCEITBHOTO THTETPYBAHHSI. . ... e ueeneeteneeneaneneeneeneaneneanenn
2.4. 3aranpHi pekoMeHAalil 10 oGopMIIeHHS 3BiTY 3 3aBIAHHS. ... ...
CIHCOK JHKEPEI THROPMAITIT. .. vevteeeeteeteenteete e enteaneeaaenieaneananns
Honatok A. IIpukian popMyBaHHS IIKAJIH OLIHIOBAHHS €JIEMEHTIB
nasmadTy 32 JaHAMA(QTHO-TEPUTOPIATBHOIO CTPYKTYPOIO. . .............
Honarok b. Metoauka ta anroput™ podotu Plot Digitizer.................
Homnarok B. Po3paxyHku miomti 06’€KTiB IpH OLIHII aHTPOII3aIi .. ....
Honatoxk I'. [Ipukinagu po3paxyHKy KoedimieHTa aHTpomizarii -
JOCIIDKCHUX TaH AP TIB 00PAHOT TEPUTOPIT. . .vvveneeeeneanienannanannnns
CIOBHUK CHETHATBHUX TEPMIHIB. ...\ utentittentententeeenneaneennannenans

14

35

41
43

49

53

53

54

54

60

64

72

75

77

80

85

&9
91



BCTVII

OcHOBHUMH (DaKTOpaMH aHTPONOTEHHOI TpaHchopMalii aHamadTiB
€ X IilecpsIMOBaHe TIEPETBOPEHHS B PE3yibTaTi TOCMONAPCHKOT MisITbHOCTI —
OKYJBTYPEHHS 3¢MeJb, 3MiHA CTPYKTYPHU POCIHHHOTO IOKPHBY, 3MiHA JaH]-
ma@TiB IPU UBIIBHOMY Ta MPOMHCIOBOMY OyIiBHUITBI Tomo. TpaHcdopma-
IiifHI poIecH TepuTOpiabHO 00YMOBIIEHI CYITyTHIMH BTPYYaHHAMH JIIOTUHH
SIBUII[AMU, 3a3BUYall HETaTWBHUMH, 1HOJII KatacTpodiuHMMH. METOI OLiHKH
PIBHIB aHTPOMOreHHOI TPaHC(POPMOBAHOCTI JIaHIIA(TIB Ta BUKOHAHHS BHMi-
PIOBAaHHS OI[IHOYHUX XapaKTEPUCTHUK 3MiH B €KOJIOTIYHOMY CTaHi Pi3HUX perio-
HiB TIPUAITISETHCS 3HAYHA yBara.

Meroto 1iei poOOTH € BU3HAUEHHS MacIuTaly 3MiH y Pi3HHX JIaHJIIa-
(rax Ta OCHOBHHMX PYIIHHHMX CHII, IO CTOSTHh 3a HUMH. J[JIsI MTOCSATHEHHS ITi€l
METH 33 OKPEeMHMH JaHAmAadTaMu MPOMOHYEThCS BU3HAYATH IIIJIHHICTh HAce-
JICHHS, TUTOMY YacTKY CILIbCHKOTOCIIONAPCHKUAX YTillb, OCOONHMBO KiJBKICTh
3a0pyAHIOIOYUX MTPOMHUCIOBHX 00’ €KTIB; MMEPECEICHHs Ta MacITabHe Oy/1iBHU-
UTBO, 3a0py/AHEHHSI BOAM Ta TOBITPSI, TPAHCIOPT, HEKOHTPOJIBOBAHE MPUPOJIO-
KOPHUCTYBaHHS TOIIO SK BU3HAYAIBHI ()aKTOpH 3MiH JaHamadTy.

BusBneno nanamadTy, e MBUIKICTh BUKOPUCTAHHS MPUPOJTHUX Pe-
CypCiB 3HaYHO BUINA, HIXX MPUPOJHUX PECYPCiB CAMOBITHOBIECHHS. TakuMm 4u-
HOM, € HeOOXiHICTh, MO-IIepIlie , BCTAHOBUTH CTYIIiHb 3MiHHOCTI JIaHAIIA(TIB
i, TO-ApyTe, AJIs IOPIBHSHHS MK COO0I0 IIPHUPOAHO-TEPUTOPIAIBHUX KOMILIEK-
ciB (IITK), Bu3Ha4eHHs nepeBar MPUHHATUX PIIICHb 100 EKOJIOTIYHOTO PO3-
BUTKY PETiOHIB 3pOOWTH IO OLIHKY 3/JaTHOIO /IO CIiBCTaBJIeHHS. [ mporo
MPOTIOHYETHCS MIPOBECTH OLIHIOBAHHS BiIOBITHO J0 3MiH Ha OJIMHUITIO TLTOI.

TakuM 4MHOM, Ul PO3paxyHKY LijaboBOI (yHKUii BUHUKae moTpeda
MIPAIoBaTH 3 KapTorpadiyHIM MaTepiajaoM, sl MAaTeMaTHIHOI YaCTHHU POOO-
TH MaTH CIIPaBy 3 BU3HAYCHHSAM TUION. OOTOBOPIOIOTHCS MiIXOAH 10 BUKOPHC-
TaHHS CITIIBBIHOLIEHH IUIONI ITOMDX PI3HMMH aHTPOIIOT€HHHMH TEPHTOpialb-
HUMH KOMILUIEKCAMH JUIsl SIKICHUX OLIHOK CTaHy NOBKULIS. JIJisi BCTAaHOBICHHS
TUIOIIMHK €JIEMEHTIB JOCTITHUX TEPUTOPIA MPOTIOHYETHCS 3aCTOCYBATH IPO-
rpamHuii 3actocyHok Plot Digitizer.

Po3paxyHkoBe 3aBIaHHs JTO3BOJISIE BUKOPUCTATH OTPHUMAaHI 3HAHHS 3
JIEKIIITHOTO MaTepiamy, 3BEpHYTUCS O CAMOCTIHHHX TeM Kypcy i OmaHyBaTH
JIOJJATKOBO HABHYKU POOOTH 3 KOMIT FOTEPHUMH JOJaTKAMU JJIsi BUMIPIOBAJIb-
HOI YacTWHU JIaHAIA(QTO3HABCTBA i BHKOHAHHS MOJICIIOBAHHS Ta IPOTHO3Y-
BaHHS CUTYAIill 11 eKoJoTigHOTOo perymroBaHHs cTany [ITK.



PO3PAXYHKOBE 3ABJIAHHA «OLIHKA CTYIIEHIO
AHTPOITIOT'EHHOI ITEPETBOPIOBAHOCTI JIAH/IIIA®TIB PETTOHY »

MeTa po3paxyHKOBOTO 3aBJaHHs] — HaJJaHHA HABUYOK PO3PAXyHKY Me-
TPUK OLIHKHU CTaHy JIaHAMA(TIB, IKi MAIOTh Y CKJIa/li AaHTPOIIOTEHHI EJIEMEHTH,
110 BIUIMBAIOTH CYTTEBO HA HOTO 3MiHHU.

VY 3aBmaHHI mependOaveHo 3aCBOEHHA MaTepialy MI0A0 THIIIB JIAaHAIIA-
¢THUX TeputopianbHuX cTpyKTYyp (JITC), mOUiABbHICTE BUKOPHUCTAaHHS Oaceii-
HOBOTO TJIXOJy HPH JOCIIKEHHIX aHTPOIOI€HHOI TpaHchOopMallil JOBKLILISL.
AKIEHTYETBCS yBara Ha COI[laIbHO-€KOHOMIYHOMY AacIleKTi IMpH BHBYCHHI
naHAmadTiB 1 iX CKIaJOBUX €IEMEHTIB IS OIIHKK MOTOYHOTO CTaHy Ta Mpo-
THO3YBaHHS 3MiH Y MalilOyTHbOMY.

3a 3MiCTOM pO3paxyHKOBE CTAaHOBHTH TPH OOOB’SI3KOBI CKJIAIOBi: BH-
3HAYEHHS aKTyaJIbHOCTI 0OpaHOTO 00’ €KTa JOCIHIIKEHHS 3 TIOCTAHOBKOIO 3a/1a-
4i JOCHIDKEHHS; XapaKTePUCTHKA 1 MOJaHHA O0’€KTa 3 OLIHKA 3MIHHOCTI
naHamadTy; BUKOPUCTAHHS IPOTPaMHOTO JOAATKY JUIS PO3B’sI3aHHsI 3a1a4i.

1 Teopis Ta mpakTHKa BU3HAYEHHSI OWIHKH SIKOCTi MOBKiJIs —
TeXHOTeHHO-TPAHC()OPMOBAHUX TEPUTOPil

Jlanowagmua exonozis TOCTIIKYE TPOCTOPOBI MOAETI Ta €KOJOTIYHi
npouecH B JaHamadrax, 38eprae yBary Ha B3a€MOJI] MiX JISUTBHICTIO JIFOJUHA
Ta NPUPOJHHUM cepenoBuieM. Ll ramysp exosorii BH3HA€, IO €KOCHCTEMH
B3a€MOIIOB’3aHI Ta AWHAMIYHI, 13 MOJEISIMHU 3eMJICKOPUCTYBaHHS, (parMeH-
Talli€l0 CepeIOBUIL ICHYBaHHS Ta IIPOCTOPOBUM PO3MILLIEHHSM, SIKi BIUIMBAIOTh
Ha MOIIMPEHHS Ta YUCENIBHICTh BUIIB. MaKpOEKOJIOTisl 30CEPEIKYETHCS Ha MO-
JIeTsIX 1 Tporiecax y MMPOKOMY MaciiTadi — Ha peTioHaAbHOMY Ta TI00abHO-
My piBHAX. Y cdepy MisIbHOCTI MaKpOEKOJIOTii BXOASATH IMIMPOKOMACINTAOHI
€KOJIOT1YHI MOJIEN, TaKi K PO3NOALT BU/IB, TPaieHTH OIOPi3HOMAHITTS Ta Ma-
cmTabyBaHHS €KOJIOTIYHUX MPOIIECIB.

Ili 1Ba €KOMOTIYHUX HAIpPIMIB HAYKOBHX JOCHIKEHh MAIOTh TPAITO-
BaTH y KOMIUIEKCI, OCKUIBKH CTPYKTypa Ta pO3TallyBaHHs JaHAMAa(TiB BIUIH-
BAalOTh Ha MOJIEJI, 1110 CIIOCTEPIraloThCs y BEJIMKUX MaciuTabax, i HaBIaKH.

VYci rnobanbHI BIUIMBY Ha JIAHAMIA(QTHY CTPYKTYPY 3pEIITOI0 BKOPi-
HEeHI B CLIBCHKOTOCIIOJAPCHKUX IEPETBOPEHHAX JaHAmMAadTIB JIIOAMHOIO, SIKi
novanucst Mmix 8500 p. i 11 000 poki Tomy [1]. Tpanchopmarist nanamapry
JIOABMH Ma€ TEHJACHIIIO IPOTPECYBATH Yepe3 cepilo mepeadadyBaHUX CTalliB,
6



SKi MOKHa oxapakTepusyBatu sk (1) momoceneHss, (2) kopaoH, (3) miacoOHi,
(4) inTencudikaniiiai, (5) iIHTCHCHBHI 3eMJIi BUKOPUCTaHHSI.

JlomoceneHehki TaHmmadgTH XapakTepu3yloThesi CBOIMHU THIIAMHU TIPH-
POIHOT POCIMHHOCTI 200 TPYHTOBOTO MOKPHBY, SKi TIEPETBOPIOIOTHCS Ha iHIII
BUJIM TIPU 3€MJICKOPHCTYBaHHI, KOJIM PETiOH IPOrPECUBHO 3aCENSIOTh, EPEX0-
JS19M 3 BUPYOOK 1 cagnb B Meax MPHUKOPAOHHOIO JIAHAWA(TY 10 CilIbCHKOTO
TOCIIOAapCTBA Ta IPiOHOTO TOCIOAAPCTBA, A0 IHTEHCHBHOTO CUTECHKOTO TOCIIO-
JapcTBa Ta ypOaHizarii.

Jlesiki perioHu MOXKYyTh 30epiraTHcs TIEBHUH eTarl MpOTAroM TPUBAIHX
TepioJiB 9acy, TOAi SIK iHII IMBUIKO PYyXaloThCs MO0 3MiH JaHAmAaQTIiB, Te-
PEXOosIuM BiJ NOIEPEIHbOr0 3aCeNCHHS O IHTEHCUBHOTO 3€MJICKOPHCTYBAHHS
3a JeKUIbKa AecaTuiiTh (puc. 1.1).

100~

Propertion of landecaps (%) —=

1 1§ L 1 |
Pre-settlement Frontier Subsistence Intersifying Intensive
Stage in land-use transition —=

Iepennocenennss — Mexa — I[lo6yToBuii— InTeHcudikyrounii — InTeHcnBHMI
ETan nepexojy 10 3eMJIeKOPUCTYBAaHHAD
Pucynok 1.1 — Eranu tpancdopmarnii manamadry

Po3mupeHHsl CJILCLKOI0 rocrnoJapcTBa Ta 3MeHUIEeHHs JiciB 10-
muproe Tpancdopmariro naHamadty. [lepeTBopeHHs JICIB y CLIBCHKOTOCIIO-
JApChKi yrigas (OpHI 3eMITi Ta MACOBHUINA) BUAUISETHCS SAK OIMH 13 HAWOUIBII
SICKpaBHX TIPUKIIAJIIB aHTPOIIOTeHHOT 3MiaM JanamadTy. OpHi 3emMili Ta maco-
BMIIIA CTAIOTH OJHUMH 3 HAHOUIBIIMX Ha3eMHHUX OIOMIB Ha IUIAHETI, 3alMaOyYu
40 % mnoBepxHi cymri. O4iKyeThCs, MO MIO0ATBHUAN MOMUT Ha CLIBCHKOTOCHO-

7



JIapChKy MPOAYKIIIIO TIOJBOITHCS, OCKUIBKH 10 CEPEIUHHU CTOITTSI 10 JTIOACHKOL
oMy ALl Joaactees me 2,4 minbspna moaer (Tilman et_al. 2011). SAxmo Te-
HJCHITS 3eMJIEKOPUCTYBaHHs 30epexkeThes, 10 2050 poky Oyme OYHIIEHO J0-
JaTKOBUH | MiIbspI TEKTapiB 3eMIi, IO € miomiero mpubim3no sk CHIA.

Po3unienns 3emMiti B TAKOMY MacIiTadi sl CUTbCHKOTOCIIOAAPCHKOTO
BHUPOOHHUIITBA MPU3BEJE O MOMITHOTO 30UIBIIICHHS BUKHIIB TAPHUKOBUX T'a3iB
1 TI00aTFHOTO BUKOPUCTAHHS a30THUX JOOPUB, THM CAMHM ITOCHITIOIOYH BIUIHB
OYMILEHHS 3eMJIl Ha HAaBKOJIMIIHE CEPEOBHIIE JaJeKO 32 MEXI MICIIEBOrO 4u
naHamadrHoro MacmTady. binpmiicTh HOBHX CUIBCBKOTOCIIOJNAPCHKHX YTijib
BHHHKAE 3a paXyHOK TPOINYHUX JICiB, JIe 30Ccepe/KeHa 3HauHa YaCTHHA CBiTO-
Boro OiopizHoMaHiTTS [1].

BupyOxka JticiB 1711 CTBOpEHHS O1IbIIOT KUIBKOCTI 3€MeJIb YISl CliIbCh-
KOTO TOCTIOAAPCTBA € JaBHBOIO IIPAKTHUKOIO, KA BEJEe CBill MOYAaTOK 0 BUTOKIB
€aMoTO0 CUTbChKOTO TocogapcTBa. Came BUpYOKa JIiCiB BUSHAYAETHCS K OJMH
13 mommMpeHinmx ($axTopiB TpaHcopmanii sanamadry mo Bcid €spormi. B iH-
IIMX YaCTHHAX CBITYy, TaKUX SK AMepuKa Ta ABCTpalis, MIHPOKOMACIITa0HE
BHpYOYBaHHS JIiCIB 3a3BWUail BiOYJIOCS JIUINE TTICIS 3aCEICHHS €BPONCUIIIMU
HanpukiHmi 15-ro ta 18-ro cronith, BimnmosigHo. He3Baxaroun Ha Te, IO Tep-
MIHM 3HAYHO BiZPI3HSUTHCS B MeXKax 1 MK perioHam, Ipolec BUpYOKH JIiCiB
3arajioM BigOyBaBCs 3a MOMIOHOI0 CXEMOIO, IPHIOMY OiIbIIICTh BHPYOOK Bif-
OyBayacsi CIOYaTKy A PO3BUTKY CUIBCHKOTOCHOIAPCHKOTO 3eMIICKOPHCTY-
BaHHs (quB. puc 1.1) [1].

[IpunyckaroTk, M0 iCHYe KOMIPOMIC MK IHTEHCHU(]IKaLi€I0 CUIBCHKO-
ro rocrmoaapcTBa (po3poOKOI0 Ta BIPOBAHKCHHSIM TEXHOJOTIH IiBUIIICHHS
BPOXKaHOCTI) Ta PO3IIMPEHHSIM CIJIbCHKOIO I'OCIONApCTBa (PO3UYMIICHHIM 3€-
MIIi), SIKMH MO’KHa ONTHMI3yBaTH, peanbHiCTh HabaraTto ckiajnHima. Hanpu-
KJIaJ, TiABUIICHHS TPOAYKTHBHOCTI B Pe3yJIbTaTi po3poOKH Ta Tepeaadi BUCO-
KOIPOAYKTUBHUX TEXHOJIOTIH MOXKE IiJBHIMUTH MPUOYTKOBICTH CUTLCHKOTO
TOCIOJAPCTBA MOPIBHIHO 3 IHIIMMHU BHJAMH 3€MJICKOPHCTYBAaHHS (HATIPUKIA],
JIicaMu), THM CaMHM 3a0XO0UYIOYH OIaJIbIIIe PO3IIUPEHHS Ha KOPIOHi.

TakuM 9rHOM, iHTEHCH]IKaIlis CUTBCHKOTO TOCIOIAPCTBA Ta €KCTEH-
cudikaris ciIbChKOr0 rOCHOAaPCTBA HE MOBUHHI OYTH B3a€MOBHKIIOUHHMH.

Ypé6anizauisi. binpme nonosunu (54 %) Ar0JCHKOTO HACEJICHHS 3apa3
MPOXKMBAE B MICBKHUX paiioHaX, 3 SKHX 3apa3 iCHye 28 «Mera-micT». y BChOMY
cBiTi (MicTa 3 HaceneHHsM moHan 10 mineiioniB; OOH 2014). YV HaiiOmmx4i
JIECATHIITTS NOAAJIBII 3MIHM OyAyTh CTOCYBAaTUCS PO3MIpYy Ta IPOCTOPOBOTO
PO3TIOALTY JFOACHKOI MOIMYJIIALil, IPUYIOMY, 32 IPOTHO3aMH, OJIM3BKO IBOX Tpe-
8



THH cBiTOBOTO HaceneHHs (66 %) mo 2050 poxy xutumyTh y Mictax (OpraHi-
3aris O0’ennanux Hamiit 2014) [1].

YpbaHizaiis € OCHOBHOIO PYIIIHHOIO CHIIOIO TII00aIBHHUX 3MiH HaBKO-
JMIIHBOTO CepeloBHINa. Po3mmpenHs MicT 1 OB sI3aHi 3 HUM 3MiHH I'PYHTOBO-
T0 TIOKPUBY CIIPUYHMHSIOTH BTPATy CEPEAOBHUINA iICHYBaHHS, 3arPOXKYIOTh Oi0pi-
3HOMaHITTIO, 3MIHIOIOTh T1IPOJIOTIYHI CHCTEMH Ta 010TeOXIMIUHI IUKITH, CIIPH-
SI0Th 3MiHI KJIIMaTy uepe3 30UIbIIEHHS BUKUIIB TAPHUKOBUX Ta3iB i eheKT Mi-
CBKOT'O TEIIOBOTO OCTPOBa. SIKIO TEeHJEHIIT MIIJIbHOCTI HACEIEHHs Ta PO3IIH-
peHHs MicT 306epexyThes, To 10 2030 poky MiChKHI 3eMeTbHUN TOKPHUB 30111h-
muThest Ha 1,2 MinbHoHa KM2, IO BTPHYI MEPEBUINMTE TUIONLY MiCBKOi TEPUTO-
pii, HasiBHy B 2000 pouti [1]. 3a mporuo3amu, Oibllla YaCTUHA [ILOTO 3POCTAHHS
BinOyBaTHMEThCS B KpaiHax, sIKi pO3TamIOBaHI B TPOMIYHHUX/CYOTPOIIIYHHUX pe-
rioHax cBiTy (Hanpukian, [unis, Hirepis), po3mmpeHHs MicT npusBene 10
BTpPaTH CEpeOBHIIA ICHYBaHHS y KJIIOYOBHX I'apsiuMX TOYKaxX O10pi3HOMaHITTS
(manpuknan, 3axigai ['atu B [Hai1, ['BiHelchki micn 3axigHoi Adpukn).

Micbki nanamadTu € CKIagHAMHU 3a CTPYKTYporo. YpOaHizamis €
KOHTHHYYMOM, a He JuxoTomieto. KiIbKicTh MiclieBUX BUJIB 3MEHIIYETHCS 31
30UIBpMIEHHAM ypOaHi3amii, TOJOBHUM HYHHOM Yepe3 BTpaTy Ta Aerpaiaiiio
NPUPOJHHUX CEPE/IOBHIL ICHYBaHHS, MOCHJICHHS XIKAITBA YU KOHKYPEHIIT 3
HEMICLIEBUMH BHJaMu a00 301TBIICHHS 3aHCIIOKOEHHS BiJl NIsUTBHOCTI JIFOTUHH
(manpuknazx, nrymoBe 3a0pynHeHHs). IIpeacTaBHMLITBO MicCHEBHX BHIIB Ha
76,5 % Hwk4e, a yucenbHICTh Ha 39,5 % HIK4Ya y MICBKMX pallOHax, HIK Y
palioHax, Ha AKi MiSIBHICTH JIOAMHH MiHIMaJIbHO BIUTMBAE (HAMPHUKIAM, 3piii
micu; Newbold et_al. 2015) [1].

Micbke cepelIoBHUIIE HAAe TIepeBary HEBEJIMKIN I IMHOXKIHI TOJIepa-
HTHHUX JI0 TOPYIIEHb ab0 00pe aganToBaHUX BUIIB, TaK IO B MICBKHX paio-
HaX y BCbOMY CBITi JIOMiHy€ TIoJIi0Ha Ipymna BHIIB, 6araTo 3 SKUX OyJu iHTPO-
JIYKOBaHI 1 TOMy He € TyOunbLi (Tak 3BaHI MICBKI ekciuryaratopu; McKinney
2002). I'ony6 (Columba livia), sikuit 3ycTpiqaeTbesi B MIiCTax IO BCBOMY CBITY,
€ SICKpaBUM MPHUKIAJI0M MICBKOTO eKCILTyaTaTopa. baraTcTBO BU/IB € BUILUM Y
palioHax i3 MOMIpHUM PiBHEM JIOACHKOTO PO3BHTKY (TIEPEAMICTSX), HIXK Y CiJlb-
CBKIH 4M IPUPOAHIN MICIIEBOCTI.

3a TiMmoTe3010 MPOMIXXHOTO TIOPYIICHHS, TIOMIPHUH PiBEHb TOPYIICHHS
30UTBIITYe HEOTHOPIAHICTh CEPEeNOBHUINA MPOKUBAHHS, & OTXKE, BHIOBY Pi3HO-
MaHITHICTh, OCOOJHMBO SKIIO JIaHAIIA(GT OyB OXHOpITHMM (HANPHKIALI, Hepe-
Ba)XXHO CUITbCBKE TOCIIOIAPCTBO abo Jic; puc. 1.2).
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Pucynok 1.2 — [TopyuieHHsI B3a€MOIIIOTh i3 HEOJHOPIAHICTIO TaHAa(Ty

MaxkcumanbHa HEOTHOPIIHICTh HE 3aBXKIH JOCATAETHCS HA MPOMiXK-
HOMY piBHI MOpymeHHs. 3a HagaHOO iH(opMalieo Ha pUCYHKY 1.2 Big3Hawa-
IOTh TaKi 3aJISKHOCTI:

e (A) — HEOTHOPIMHICTH (KIBKICTh THITIB TPYHTOBOTO MOKPHUBY) MaK-
CUMI3Y€ETBCSI B OJHOPIAHOMY JaHmmadTi, KOJM MOJOBHHA JaHAmadTy Oyna
MOpYIICHA, BiJMOBITHO JIO TIMTOTE3U MPOMIKHHUX TOPYIICHb;

e (B) — mangmadT coyaTKky HEOJTHOPIMHWH, aje MPOMIXKHI PiBHI 1MO-
pymenHs 10 50 % nanamadTy npu3BOIATH IO MEHIIOT HEOTHOPITHOCTI.

UyTnuBi 10 MOpYyLIeHs BUAM (HANpHKIAl, JIICOBI BHIH), SIK IPaBHIIO,
YHUKAIOTh MICT, BOHH OyIyTh piAKiCHUMHU a00 BiJICYTHIMH B TakuX JaHmmad-
Tax. Buam, sKi, mBUALIe 32 BCE, OTPUMAIOTh BUTOY Bia 3a0yJI0BH TIEPEAMICTS,
OTXKE, € MICBKUMH aJalTaHTaMH, SIKi € paHHIMU CYKLECIHHMMHU BUaaMu abo
BHZAMH Ha MEXi Cepe/IOBHINA iCHYBaHHS, SKi J0Ope MOYYBAIOTHCS B IOMIPHO
mopymieHnx abo ¢pparMeHToBaHMX NaHAmadrax. barato 3 mux BUAiB BUKOpHC-
TOBYIOTh PECYPCH, HAJaHi JIFOJbMH HABMUCHO (HAIIPHUKIIAI, TOJIBHHUIII JUIS IITa-
XiB) YA HCHAaBMHUCHO (HANPHUKIAJ, LICAPICTh FOPOJIB Ta CAJKIB, NEKOPATHBHI
KYIIi, KOPM JIJIsl IOMAIIHIX TBAPUH 200 MOOYTOBE CMITTH).

Micwoxi aanowagmu po3rIIAIAI0Th K HEOIHOPIAHI MO3aiKH, IO CKIIa-
JAIOThCS 3 PI3HUX BHIIB 3€MIICKOPUCTYBaHHS (IIPOMUCIOBUX, KOMEPIIHHUX,
JKUTIIOBUX) 1 BITKPUTHX MPOCTOPIB MPUPOTHUX 200 HAMBIPUPOTHUX 30H (Ha-
MIPUKIIA, 03€p, MapkiB). Mickki TepuTOpii BUABISAIOTH HEOAHOPIAHICTE Yy Ppi3-
HUX MaciuTadax, sKi € iepapXiyHO BKJIQJICHUMH, TOYWHAIOYH BiJ] METaNoONICy YU

MiCBKOTO PETiOHY, B SIKOMY PO3TallOBaHE MiCTO, IO BEIHMKOI arioMeparii, mo
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0TOUYy€ MiICTO, IO THINB 3eMJICKOPHUCTYBaHHS (HANpPHKIAL, >KUTIOBHX), OKO-
JIMLb, KBapTaJiK Ta OY/iBII B CAMOMY MICTI.

MicbKi palioOHH JUHAMIYHi; BOHH POCTYTH 1 3MIHIOIOTECS 3 YaCOM Y Bi-
JIIOBiIb HA B3a€EMOJIII0 MK OKPEMHUMH JIIOJMH Ta 010()i3UIHAM, COIiaTbHIM,
C€KOHOMIYHUM 1 TOJITHYHUM CEPEIOBUIIECM, Y SKOMY BOHHU YXKUBYTH 1 TpAIfo-
1oTh. CydacHe 3pocTaHHS MICT € HabaraTo OUIBII MIBUAKUM 1 PO3MOBCIOKE-
HUM, OCOOJIMBO KOJIM 3pOCTAaHHS BiOyBa€eThCS depe3 «CTPHOKM» abo po3KHIaHi
OCepellKU PO3BUTKY 3a MEKAMH MiCTa, TOOTO MM03aMiChKUMHE paifoHaAMHU.

Takum yuHOM, MichbKi TepuTOpii BigmoBigaloTh ycim kpurepism,
sIKi BUKOPHCTOBYIOThCH A/l BH3HAUYeHHsI JaHAmWAadTiB, 3 mouku 3opy ix
cmpykmypu, hyHKyii ma 3miH, 1 BROISATH 10 cepu JaHmmadTHOI eKoJIoTii.

Micvki mepumopii € YHIKAIIbHOIO «2IOPUOHOI0 eKOCUCMEMOY, SKa
BHHUKAE B PE3YJIbTATi CKIAAHOT B3a€MOi1 MK JTIOABMH Ta €KOJOTIYHUMH TIPO-
mecamu. 3apa3 OuTbHIiCTh JTaHAmMA(TIB HECYTh Ha co0i BIIOMTOK JIIOACHKOTO
CIiy, TaK IO HPAKTUYHO BCI JaHOwiagmu TICBHOIO MIPOIO € AHMPONHUMU
nanowagmamu abo anmpomamu (Ellis & Ramankutty 2008; puc. 1.3) [1].

D 2,000 4000 6000 8000
M High impact T e e RS el A DS
B Very high impact i

[ Incetenminate o

Pucynok 1.3 — KapTa rio6ansHOTo aHTpOITHOT O JTaHmadry

AHTpONHi JaHIA(TH HANAIOTH SBJICHHS MPO CTYIiHb BIUIUBY JIIO-

quHU Ha nangmadru. Kapra posmoniny 30H anTporHoi Hampyru (puc. 1.3)

CTBOpEHA 3 HAKJIAaJIEHHS TI00aTbHOI KapTH NIUIBHOCTI HACENEHHS 3 Ti00aib-
HOIO KapTOIO SKOCTI 3eMJIi JJIsl OLIHKM BIUTUBY JIFOAWHH HA IPYHTOBI peCcypcH.
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JlanmmadTHU aU3aiiH HomoMarae po3NIMPUTH HAyKy Mpo JaHamad-
THY €KOJIOTiI0, 3aCTOCOBYIOUH Ha MPaKTULI ii mapagurmy mablioHy-Tpolecy B
MiCBhKHX palioHax I MIOKPAICHHS €KOCHCTEMHUX TOCTYT 1 CTIHKOCTI, 110 30i-
raeTbes 3 MOTpedaMu Ta I[IHHOCTSAMH CYyCIiJbcTBa. Hampukinaz, iHBecTHINi B
3eieHy 1H(PacTPYKTypy — BYJIMUHI JepeBa, 3eJICHI TaXH, AOIIOBI CajH, 3eJeHi
30HH, MAPKH T4 BiTHOBJICHHS BOJHO-OOJOTHUX YTi/lb, JOTIOMAralOTh BiIHOBUTH
eKoJioriyHe (DYHKITIOHYBaHHS B MeXax MICBKOr0 JaHAma(Ty, HaJaTH OiIbIry
CTIMKICTh MICBKIH COIIaJbHO-EKOJIOTIYHIA CHCTEMI 1O CepHO3HHX 30ypeHb,
TaKUX sIK Iocyxa ab0 3aTOIUICHHS.

VYpbanizaris Ta 3pocTaHHS MICT TOB’s3aHI 3 PO3BUTKOM iH(pacTpyK-
Typ, CTBOPEHHSIM TPAHCIOPTHUX KOPUAOPIB. ByAiBHHITBO TPaHCIOPTHUX
KOpUIOPiB y GopMi IOpir, 3ai3HUIb YM BOAHUX IILISAXIB € CKIAJI0BOI ypOaHi-
3amii. TpaHCIIOPTHI KOPUIOPH MPOPI3ar0Th JiHIHHI CMyTH depe3 JaHamadTH, i
TaKUM YHHOM, CIIPHSIOTH BTPaTi Ta (pparMeHTarii cepe1oBUINa iCHyBaHHS.

Y310BK TOOBHUX NOPIT BijOyBanacs BUpyOKa JIiCy Ui 3arOTiBIIi Jie-
PEBHHH, CUIBCHKOTO TOCIOJApCTBA Ta IACOBHUI JIPIOHUMH 3€MIICBIACHUKAMH
(<100 ra), moTiM I1e TOUTHUPUIIOCS B3IOBXK IPYTOPSAHHUX JOPIT, 0O CTBOPUTH
yHikanpHY «fishbone» (pu6’sya KicTka) cxemy BHPYOKH JIicy 3 gacoM. Jloporu
BIUIMBAIOTH Ha BTPATy CEepellOBHINA iCHyBaHHS Ta ()parMeHTaliio, IUIBHICTH
JIOpir (KM TOpOTH/KM’ TUIONIi 3€MJTi) iHOI BUKOPHUCTOBYETBCS SIK iHAEKC (par-
MeHTallii JanamadTy Ipu omiHmi cryrmeHs dparmenTanii gicy. Y CILLIA, ne 3a-
rajbHa WLIBHICTH JIOPIr € HUKYOK CEPEJl PO3BUHYTHX KpaiH (68 km/km?), mo-
POTH BIUIMBAIOTH HA YaCTHHY 3arajibHOI TepuTopii: mpubimsHo 83 % Tepuropii
3HAXOJIUTHCS B MEXax KiJIOMETpa Bix TOpord, Toiai sk 20 % 3HaXOIAThCS B Me-
xax 100 m Bin moporu (Forman 2000; Riitters & Wickham 2003) [1].

Bruine TpaHCIOPTHUX KOPUAOPIB HA HABKOJIUIIIHE CEPEIOBHUIIE MOIIH-
pIO€ThCS Ha 6arato COTeHb METPIB 32 MeXi pelok, poporu um Oepera. 30ib-
MIEHHS CTOKY 3 JOPIT MPU3BOIUTH J0 3POCTAHHS IBHIKOCTI Ta CTYMEHIO epo3ii
CXWIIIB, CHPUSIIOYH 3CyBaM. Y MeXax B0J0300py 3IMBOBHH CTIK 3 JOpIT 3011b-
[Iy€e MBUIKICTH CTOKY, 3MIHIOIOYH MOPQOJIOTII0 pyciia Ta BUKIHUKAIOYH PECT-
PYKTYpH3aIlito TpUOepeKHOT TEPUTOPIi, IO MiJBUIIYE PU3NK 3aTOTUICHHS MPH-
Oepesxokst BHU3 3a Teuiero (puc. 1.4).

B3noBx mopir 301IbLIIYETHCS TPAHCHOPTYBAaHHS BiJKJIaJeHb, TOKCHY-
HUX XiMiKaTiB (HampHKIag, comi it O0OpOTEOM 3 JTHOJIOM) Ta IHIIKX 3a0pyn-
HIOIOYHMX PCUYOBHH, IO BIUIUBAE HETATHMBHO HA CKOJIOTIYHUN CTaH MPUIICTIINX
Ha3eMHUX CEePeaOBUI iCHyBaHHs. Hebe3euHi pe4oBUHM NOTPAILISIOTH Y BOJHI
CHCTEMH UYepe3 TIOBEPXHEBI Ta MMiJNMOBEPXHEBI TeUii.
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PiukoBuif KOpUIOp — MOCIIJOBHICT YepIyBaHHSI 0OMEKEHHUX KaHBHOHOM i 3aIIaBHUX JIiITHOK
(;iBopyd); y Mexax 3aIlIaBH aIOBiH JIi€ sIK MaTPHIL, B SIKY BOYJOBaHi iHIIN IPOCTOPOBI €IEMEHTH,
I1I0 XapaKTePU3yIOTh PiuKoBi JaHAmadTH (mpaBopyd)

Pucynok 1.4 — PiukoBi kopumopu sk jaHamadTHa Mo3aika

Taki mopymeHHs, SIK MOXeXi, BUPYOKa JIiCiB, XBOPOOH Ta 1HBa3WBHI
BU/M, BUKJIMKaHI, 3aHECEH] a00 MOIIMpPEH] B3JOBX TPAHCIIOPTHUX KOPHIOPIB.
ITi 30ypeHHsT MOXYTh JiSITH Pa3oM, TTOCUIIOIOYH 3arajbHUI BILUTUB TPAHCIIOPT-
HUX KOPHIOPIB Ha HABKOJIUIITHE CEPEIOBUIIIE.

3 eKOoJIOTIYHOI TOYKM 30pYy, TPAHCIIOPTHI KOPHIOPH TPHUBOASATH JIO
(parmerTarii TaHAMAaPTy Ta MOPYIIYIOTH 3B’ 30K MMOMYJIIIIN, [0 Ma€ HEraTH-
BHHUH BIUIMB Ha JKATTE3IATHICTH Ta TCHETUYHY CTPYKTYPY MOMyJrsaii. OCKinbKku
TPaHCIIOPTHI KOPHUJOPY II0B’s13aHi 31 MIBUAKUM PyXOM TPaHCIIOPTHUX 3ac00iB,
TO BOHH CTBOPIOIOTH IIEPEIIKOAY AJIsl IepeCcyBaHHs TBapHH udepe3 Janamadry.
Bim3HavaeThcs 3MEHIICHHS YHCENBHOCTI BUIB MO0y nopir abo iHmUX Tpa-
HCIIOPTHHX KopuaopiB. Lleit exonoriunuii eexT noB’A3yI0Th 31 CMEPTHICTIO 41
3MiHOIO TIOBEJIIHKH 3 YHUKHEHHS JIOPIT, Y THM 1 IHIIUM.

[ToBeninkoBe YHUKHEHHS MPODKMIKOI YaCTHHH, HANPHKIAL, Oyio 1me-
PEKOHJIMBO POJEMOHCTPOBAHO JOCIIXKEHHSIMU NIEPECYBAHHS TBAPHH i3 BUKO-
pHUCTaHHSAM pafio- Y¥ CYNYTHHKOBHX TexHoJOTiH crexxeHHs. J[ 60 % Buais
nraxiB (13 i3 22 BuAIB 3a pe3yabTaTaMH €KCIIEPUMEHTY Ta CIIOCTEPEKEHb) BH-
SBWJIN HETATHBHY PEAKIil0 HA 3aBAHTAXKECHY AOPOTY, BiA3HAYEHO 3MCEHIICHHS
MpUOJIU3HO HA TPETUHY YMCENBHOCTI NTaXiB MOPIBHSHO 3 CYCIJIHBOIO KOHTPO-
JIBHOIO TEPUTOPIELO, JIe BIZICYTHI IOPOTH Ta IIyM Bijx Tpancnopry [1].

Exonociss 36yk06020 nanowiagmy BUHHMKIA SK TOJE JUIA PO3YMIiHHS
BHECKY aHTPOIIOTEHHOTO IIyMy B NPHPOAHUN 3BYKOBHUH JaHAMIA(T, EKOIOTIU-
HUX HachiakiB 1poro mwymy (Pijanowski et al. 2011). Tak, Hanpuxiaz, nraxw,
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SIKI 3QTHINAITKCS, HE3BAXKAIOYW Ha IIIyM, CTPAKIAIH BiJl MOTIpIISHHS CBOTO (¢i-
3MUYHOTO CTaHy Yepe3 Te, IO iX HAATO TypOyBaiu, mob 1o0yBaTH 1Ky.

[IIym TpaHCTOPTY € «HEBUIUMHM JIKEPEJIOM Jerpajallii cepeaoBHIa
MIPOXKUBAHHS» B MICIIAX 3YNUHKHU YIS TIEPETITHUX CIIBOYMX NTaxiB. HaBiTh y
3aXUICHUX TEPUTOPIAX CMEPTHICTH HAa OPOraxX CTaHOBHUTH Maibke 14 % Bifg
3arajbpHOi KUTbKOCTI HaceneHHs mopiuHo (Roger et al. 2012) [1]. Cepen nTa-
XiB 1 ccaBIIiB TPaBOiAHI Ta BCEIAHI BUIM OCOOIUBO BPA3JIMBI JI0 3iTKHEHbD 3 TPa-
HCIIOPTHUMHM 3ac00aMU, IMOBIpHO, Yepe3 MOLIyK DKi B3/I0BXK JIOPir.

Exomorist gopir mparse «KiJbKICHO BU3HAYWTH EKOJIOTIYHI HACIHIIKU
HOTO BIUIUBY Ha OKPEMHX JIFOJIEH, HACEIIEHHS, CIIJIBHOTH Ta €KOCHCTeMH» (van
der Ree et_al. 2011) [1].

TakuM 9MHOM, y MeXaX HAyKOBOTO PO3BUTKY JIAHTIIA(DTHOT €KOJIOTii
aKTyaJJbHIM € BWBYCHHS aHTPOIOTEHHO-3MiHeHMX naHamadTiB. g mporo
PO3TIIIAETHECS. BUKOPUCTAHHS KUTHKOX METOJIB OIIHIOBAHHS: sKICHO20, 30Kpe-
Ma EKCHEPTHOTO; KLIbKICHO20, METOIIB Kaacugixayii, kapmoepagysants Ta iH.
OpHUM 13 OCHOBHHX € MemOO KIIbKICHO20 OYIHIOBAHHS AHMPONO2EHHOT MpaH-
cghopmosanocmi ranowagpmis.

1.1 3aranbui BizoMocTi 3 OLiHIOBAHHSA €KOJIOTiYHOI OLIHKHM 3MiH
CTaHy NPHUPOAHO-TEXHOT€HHUX KOMILJIEKCIiB

Cdepa cyuacHOro BILIMBY Ha HABKOJHIIHE CEPEIOBHINC HACTIIBKU
BEJIMKA, 1[0 Y HAYKOBHUX KOJAX MPONOHYETHCS MO3HAYNTU MOTOYHUHN I'eOJIOTid-
HUH TIepioj K aHTPOIIOIEH HOBOT TEXHO30MCHKOT epH.

AHTpOINOTeHHA JiISUTBHICTh MPU3BOIUTH JIO MPOIIECIB, sIKi 3HAYHO 3Mi-
HIOIOTh JIaHAIA(T 1 HABITh HEPEBEPIIYIOTh 32 €PEKTUBHICTIO MPHUPOIHI €K30-
redHi nmporecu [2]-[3]. Lls mismmpHICT TIOB’s13aHa 3 €KOHOMIYHOIO JTOTITEHICTIO,
SIK HATIPHUKIIAT po3poOka Kap’€epiB, BUAOOYTOK BHUKOITHOTO TAJIMBa, PO3BUTOK
MICT, IPUCTOCYBAHHSI JIAHAIIA(TY AJIS CLUTBCHKOTO TOCIIOAAPCTBA, OYIIBHHUIITBO
BEIUKUX JaMO, sKi 3a0e3MeuyroTh 3amacy BOJW IS IMIPOMHUCIOBOCTI Ta MiCT
tomo. Haciigku Takux TeXHIYHUX BTPY4YaHb MPHU3BOASTH A0 Ierpajallii JaH/-
madTy Ta IpPUPOTOOXOPOHHUX TEPUTOPIN. Y NESTKUX BHMAAKAX JaHAMA(T cTae
MTOBHICTIO PEKOHCTPYHOBAHMI 1 HEMa€ KOIHUX JI0Ka3iB MUHYIUX (pOpM pelibe-
¢y [3]-[4]. Y pe3ynbraTi ikcyrOTh mpoLiecH, SKUX 3a3Budail He Oyno O y meB-
HUX MICIISIX, HAIPUKJIAJ, 3CYBU Ta IPOCITaHHS 3aIla/IvH.

PosmmpenHs MicT, 3yMOBIICHE 3pOCTAaHHSM HACEJICHHS Ta €KOHOMIiY-
HAM pO3BUTKOM, BHMAara€ CTpaTeTidyHOi TOJITHKK ypOaHi3alii, BKIIOYAI0UN
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3eNieHy iH(PacTpyKTypy Ta 0araroyHKI[iOHAIbHE 30HYBaHHS. AJANTHBHE YII-
paBIIiHHS BOJHUMHU pecypcaMH € O0OB’SI3KOBHM JUIl YHUKHEHHS BUCHa)KEHHS
MiI3€MHUX BOJI 1 TMOTIPIIEHHS SKOCTI TIOBEPXHEBUX BOJ. sl 1IbOTO HEOOXiqHO
3aMi9TH 3aCO0W MOKPAIIEHHS MPAKTUKHA 3POIICHHS Ta TEXHOJIOTIYHOI iHTeTpa-
ii. [HimiaTuBy 31 30epekeHHs 0I0PI3HOMAHITTS, OCOONMBO B KPUTUYHUX Cepe-
JIOBUILIAX iICHYBAaHHS, TAKUX SK MPUOEPEXHi 30HW Ta BOJHO-OONOTHI yrijus, €
JKUTTEBO BAYKIIMBUMH TS IIPOTHIIT €KOJIOTIUHIN AeTpaaltii.

AnTponorenHa ¢opma penbedy CTBOPIOETHCS iSUTBHICTIO JIFOIUHH,
30KpeMa Oy/iBHHIITBOM, 3eMJISTHUIMH POOOTaMH, TiAPOJIOTIYHUM BIUIUBOM 1 3e-
MIIepoOCcTBOM. AHTpOTOreHHi hopMu penbedy KiaacnikyloTh 3a XapaKTepoM
iX BIITMBY: npsamuti ab0 onocepeokosanuil, HasmucHuil adbo Henasmucrnui (Tep-
BUHHI aHTponoreHHi Gopmu penbedy Ta BTOpHHHI aHTPOIIOTeHH] (POPMHU PEeilb-
edy). binpm npugaTHoIO € KIacudikamist GopM penbedy 3a THUIIOM TTOXOIHKESH-
HsL 171 pO3B’SI3KY 3aJa4 JIaHIIIAa(QTHOTO MEHEIXKMEHTY.

Ha yp0aHi30oBaHMX TEpUTOPISX Big3HAYA€THCS AHTPOIIOTCHHE IIEPET-
BOpEHHS peibedy, TYT BEIHMKa KUIBKICTh aHTpororeHHuX (opm penbedy. Lli
dbopmu penbedy pO3TIMATAIOTH SIK KOMIIOHEHT «MiICBhKOI T'€OCTaIIuHN» Ta
BKITIOYAIOTh B TOHATTS «TeoMOpQOIIOTiYHA CHAANIMHa» a00 «TeOKYJIbTypHA
CIIa/IIMHAY, BUKOPUCTOBYIOUH TaKi npukmany, sk Ilerpa (Mopnanis) abo Kan-
nanokis (TypeuunHa). Ha3Bani MicIs He € IPUPOTHUMH, ajie BOHH MAlOTh CH-
JIBHI 3B’S3KW 3 TEOJIOTIYHUMU Ta reoMopdoiioridaiuMu acrekramu. OTxke, reo-
MopdoJoriuHa crajilyHa BU3HAYAETHCS K CYKYIHICTH (OpM penbedy, sKi
BKJIIOYAIOTh HE JIMIe reoMopdosoriuni 00’ekTn sensu stricto, a i KyJIbTypHi
(TexHOTeHH1) KOMIOHEHTH, IIHHICTh SKUX BH3HAYAETHCS TeoMOpdOoIIOTiaHUMHI
yMOBaMH. Y IIbOMY KOHTEKCTi aHTpPOIOTeHHI (OpMHU penbedy BU3HAYAIOTH SIK
KOHKPETHI NMPHKJIaax reoMOppO3UTIB, TOOTO «reoMopdosoriuni 00’ eKTH» abo
mpii Jasamad Ty [3].

3a pe3ynabTaTaMy TEXHOTEHE3y BUHUKAIOTH aHTPOTOTeHHI opMu pe-
abedy — Kap’epH, sIMH, BHPI3M KOMYHIKaliil 1 migzeMui GpopMu penbedy, sKi
BUKOHYIOTh Taki QyHKIIT [3]:

- 30iJbIICHHS 3araJibHOT JaHamadTHOI PI3HOMAHITHOCTI, 10 TIO3UTH-
BHO BIUIMBAa€ Ha 0iOpI3HOMAHITTS, OCOOJMBO HE BHKOPHCTOBYBaHI Kap’€pH Ta
3aTOIUICH] KOTJIOBaHH;

- iHpopmyBaHHS npo NaHAMAadTHI 3MiHKA Ta Moaudikarii, 3po0ieHi B
MHHYJIOMY, 1[0 € BXJIMBUM PECYPCOM JUISl PO3YMIHHS KYJIbTYPHOTO Ta TEXHi4-
HOTO PiBHS CYCIIBCTBA;

~ MiATPUMKA HaJlaHHS MOCIYT €KOCUCTEMHU;
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— OIliHKa 3B’S3KY 3 a0lOTHYHOIO MIPHPOJIOI0 TC€OPIZHOMAHITTS SIK eJe-
MEHTY ICTOPHYHOI €KOJIOTI;

— CIIOCTEPEKECHHS CTpPATUTPAPiYHUX, TEKTOHIYHUX, TMaJIeomNe0I0Tid-
HUX Ta IHIAX 0COOIMBOCTEN 3HAHD PO 3EMITIO JJIs 3aCTOCYBaHHS B IPUPOIO-
OXOPOHHIH NisUTBHOCTI;

— BUKOPUCTaHHS DPECYpCiB TEOPI3HOMAHITTS U PO3BHUTKY CTaJIHMX
¢dopM TypuzMy abo reoTypu3My Ha OCHOBI TEXHIUYHHX aCIEKTIiB SK TIpHHYHH i
IIPOMUCIIOBUH TYpH3M;

- 3acTOCyBaHHs 3MiHEHUX (GopM penbedy SK MOXKIMBICTH PO3BUTKY
610JTOTIYHMX BHIIB, YyTIMBHX 10 (pparMeHTartii Janamadry;

- iHTepHpeTanis cnennpivHrX aHTPOTOTeHHUX GopM pensedy gk pi-
BEHb MICHKOTO PO3BUTKY Ta MICHKHX JIaH madTiB.

3minnicme aanowagmie (aHTPOTIOTEHI3aIlis) BHACHIIOK BIUIMBY JIIO-
JIMHU OIHIOETHCS CTYIEHEeM Jerpanarii (IepeTBOpEeHHs) IPUPOIHUX JIaHIIIA-
¢TiB, sIKa 3aJCKUTH BiJl BEIMYMHU MOPYIICHHS X OKPEMHX KOMIIOHEHTIB
(B.b.Couasa, 1978 Tta in.). ¥ KUIbKICHHX NMOKa3HHKax OILIHKa CTaHy Cy4acHHX
naHAmadTiB TepUTOPii BCiel YKpalHU HANAETHCS SK PO3PAaXxOBAHHWH BiJICOTOK
IJIONTI MPUPOJAHUX €JIEMEHTIB — JIiCiB, OOJIT, JIyTiB, 3aljiaB, IJIABHIB Ta iH. y
3araipHii ioIi JTaH madTiB KOXKHOTO BUAY [2].

JlocmipkeHHsST aHTPOTIOTeHHOT TpaHc()OpMOBaHOCTI JaHAMAa(TIB Ta
OITIHKH PiBHS 1X 3MiH BH3HAYAETHCS SIK «0ideH03 OJisl NPOSHO3Y.

Ha mpaxTuii MaroTh 3HaUYCHHS POOOTH 3 OI[IHIOBaHHS ICHYIOYOTO Ta
MOTCHIITHOTO BIUTUBY TEXHOTEHHHMX 00'€KTiB Ha cTaH janmmadris. 1li mocii-
mxeHHs npoBoaunucs O.B. Jlonuwosoro (1978, 1996), K.M. [luskoHOBHM
(1978), T.B. [A3BinkoBuMm (1987), JI.I.Myxinoro (1973) i MaroTh pO3BHUTOK.

Jlanamad Ty, 1110 3HaXOMATHCS Y 30HaX BIUIMBY TEXHOICHHUX 00’ €KTIB,
PO3TIIIAIOTECS 3 TO3HUILH MPOTHOZHOTO IMPOCTOPOBO-YACOBOTO OLIHIOBAHHS
iXHBO1 aHTpOMOreHHoi TpaHchopmoBaHOCTI [2]. ¥ 1bOMY HampsMKy IOCITi-
JOKEHb BIUTUBY TEXHOT€HHHMX 00’€KTIB Ha HaBKOJIMIIHE MPHPOJIHE CEPEIOBHIIE
PO3BHUBAETHLCS TEMATHKA OIIHIOBAHHS €KOJIOTTYHUX PU3HKIB.

V nanamadTO3HABCTBI MPH BU3HAYEHHI €KOHOMIYHUX 30MTKIB BHACII-
JIOK TEXHOTCHHUX HABAHTAXXCHb HA JIAHAMA(PTH BUKOPUCTOBYIOTHh IHTETPalbHI
MOKa3HUKH, SKi BPaXOBYIOTh KOMIUIEKC ()aKTOPIB BIUIMBY i JIAIOTh MO>KJIUBICTH
OTPUMATH PE3YyJIbTYIOUi HETaTWBHI HACHIAKH I JaHIMA(Ty B 3arajJbHOMY
ysenerHi (b.I. Kouypos,1987; ILI. llnmenko, 1999; B.B. Bopo6iios, JI.M.
Kopurnwii, 1986). IIpukiagoM BUKOPUCTAHHS TAKOTO MiAXOAY 3 NPUKIAJTHUX
re0EKOJIOTIYHMX, EKOJ0T0-€KOHOMIYHMX OILIIHOK HEraTHMBHUX HACHIAKIB rOCITO-
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JApChKOi MisITBHOCTI y laHamadTax € po3poOka iHTeTpasbHUX OKa3HUKIB Ieo-
€KOJIOTIYHOI OILIIHKH TEPUTOPil Y 30HAX BIUIUBY aTOMHHX CJICKTPOCTAHIIIH, aj-
TOPUTMIB, KPUTEPIiB OIMIHKH €KOJIOTIYHOTO CTaHy arposanmmadTis [2].

AHani3 anmponozennoi mpancgopmosanocmi nanowagmis € HE00-
XiTHUM Ui BcTaHOBICHHS iX cmiuxocmi (M.A.I'pom3uuckuii, 1995 Ta in.),
exonoeiunoi emnocmi (H.®. Peiimepc, 1991; B.B. Cuakin, 2001 Ta iH.), paxy
IHIIAX KOMIUIEKCHUX XapaKTEPUCTHK, IO BU3HAYAIOTH AKICHb CYUACHUX JIAHO-
wagpmis sik cepedosuwa Hcumms (NPONCUBAHHSL) THOOUHU.

CHpsIMOBaHICTh TaKHX JOCTIIKCHb — «IPOTHO3 [JIsl MJIAHYBAHHS,
(hopMyITIOBaHHS CTpATETIi Ta TAKTUKH MPUPOTOKOPHUCTYBaHHS [2].

IcHye GaraTo pi3HHX METO[IB OLIHKH BIUIMBY Ha HABKOJUIIHE CEPEIO-
BUIIIE, aJIe HEMAE €JMHOTO OO PYHTOBAHOT'O 3araJIbHOHAYKOBOT'O MiJXOMY.

Ha mowarky omiHroBaHHS (OPMYEThCS BUXiIHA 1HPOpPMAILS II0I0
CTaHOBJIEHHS €KOJIOTIYHOTO CTaHy JAETpaloBaHUX JIaHMMADTIB, IO CITUPAETHCS
Ha Tpare3 aTHU METOMUYHUHN MiAxia 300py AaHuX. 3a JiTepaTypHUMH JKe-
penamMu HeoOXiTHO BpaxyBaTH KOMIUICKCHO BCi OCOOJMBOCTI JiaHIIIApTHOL
MO3aiK¥ Ha JOCIIIHIA TEPUTOPIi TSt OTpUMaHHS 00’ €KTUBHOT OIIiHKH [4].

OCHOBHI MicCIIsl TOCIiPKeHHS TTOBUHHI BiJi3HAYaTH TIOMIEPEYHUI TIepe-
Ppi3 MICBKHX, MIPUMICBKHX 1 CITbCBKUX TEPUTOPIiH, 3a0€31euyrour KOMIUIEKCHUI
aHaJli3 aHTPOIIOT€HHOTO BIUIMBY Ha NaHamadtu. 30ip HaHUX PEKOMEHIOBAaHO
MIPOBOJIUTH 3a JOTIOMOTO0 OararorpanHoro migxony. Jlo yBarm OepyTbes cy-
IYTHUKOB1 300pa)kKeHHs 3a KiJIbKa JECSATHJIITh, OTpuMaHi 3 jaaTuukiB Landsat
JUTSL TIPOBEJICHHS YaCOBOTO aHAaJi3y 3MiH 3¢MHOTO MOKpUBY. J{iIst minTBepHKEH-
HS Ta JTOTIOBHEHHS ITaHWX NHCTAHILIHHOTO 30HAYBaHHS BHKOPHCTOBYIOTH pe-
3yJIBTATH MOJBOBUX JOCIIIKEHb. MicIs BitOOpY Mpo0 BU3HAYAIOTHCSI CHCTEM-
HO, OXOILTIOIOYH Pi3HI THITH 3¢MJICKOPUCTYBAHHS, TaKi SIK CITbCHKOTOCIOAAPCh-
Ki ITOJISI, MICBKi TEPUTOPIi Ta MPUPOIHI EKOCUCTEMH [4].

3 MeTOI0 BiTiICHHS Ta BUBYEHHS CKIAIHOTO 3B 53Ky MiX aHTPOTIO-
TEHHOIO MISUTBHICTIO Ta COLIAJIbHO-eKOHOMIYHMMH (DaKTOpaMHu aHalli3yeThbes
HasBHA iH(OpMAIlisI PO METOAW BEICHHS CiJIbCHKOTO TOCHOJApCTBa, MOJIETI
BUKOPUCTAHHS BOIW Ta COIiaIbHO-eKOHOMIYHI YWHHHUKH, IO BIUIMBAIOTH HA
3MiHH 3eMIIeKopUcTyBaHHA. Lli sKICHI TaHi JOJAI0Th BAXKJIMBHUNA BHMIp KUIbKIC-
HOMY aHaji3y M0JI0 BCTAHOBJICHHS BILTUBY JIFOACHKOTO (haKTOpPy Ha TpaHC(Op-
Marii maunmadry [4]-[9]. CymyTHHKOBI 300pa)keHHS, IO OXOIUTIOIOTH Pi3Hi
4acoBi PO3/ALIBHOCTI, IMIJJIAIOTHCS PETEIILHOMY aHaJli3y 3a JOTIOMOTOI0 1HCTpY-
meHTiB ['eorpadiunoi indopmauiitnoi cucremu (I'IC). Ha ocHoOBi oTpumanHux
pe3yIbTaTiB MPOBOIUTHCA KIIACH(IKAIls 36METBFHOTO MOKPUBY, IO BaXKIIMBO
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JUISL OI[IHKK 3MiHH POCIIMHHOCTI, ypOaHi3amii i BOIHUX cHUCTeM Yy 4aci. Busis-
JICHHS TapsYuX TOYOK aHTPOITOTEHHOTO BIUTUBY Ta KiTbKICHOI OLIIHKU 3MiH IPY-
HTOBOTO MTOKPHUBY MPOBOAUTHCS 3aBASKH IPOCTOPOBOMY aHamizy [10].

Jl1s mpoBe/leHHsl OLiHIOBAHHS €KOJIOTiYHOI0 CTaHy 00’€KTa orme-
PYIOTH KiJIbKICHUMH TTOKa3HUKaMH (hi3UYHHUX BEIWYHMH 200 XapaKTepUCTHKAMH
YMOBHUX OJIMHUIIb OI[IHIOBAHHS — OaJii, paHTd TOIIO. babHI MIKaTu Ta OI[IHKH
3aCHOBaHI Ha PO3yMiHHI 0aja K pe3ynbTaTy MPOBEJICHOTO PAaH)KyBaHHS SBHII,
KiJIbKICHOI Kiacuikanii, moaity psty sBHIL, 110 O€3MEPEepBHO MOCHIIOIOTHCS
a00 1ocIabIIIoI0THCS, Ha KiJIbKa IPYIL.

[IpuxiianoM BHKOPHCTaHHS OLIHIOBAHHS €KOJIOTIYHOTO CTaHY TEXHO-
TeHHO-HaBaHTAXXCHUX TCPUTOPIHA € MIKAJAa OUiHKH PiBHA aHTPONMOTeHHOI Me-
PETBOPIOBAHOCTI TEPUTOPIi 32 HASIBHICTIO TAKUX AHTPOIOICHHUX (PAKTOPIB
BIUIMBY Ha HPUPOAHI JNaHMIMA(TH, AK CMIMME3BANUWA MA HECAHKYIOHOBAHI
36AAUWA PIZHO20 PO3MIDY, PeKpeayiuHull muck, IpyHmosi ma acghaibmosani
dopoei, cadosi 2pomaou, HCUMILOBL MACUBU (Hcumio8a 3a0y006a), wmyuHi ¢o-
pMU penvedy, nPoMUciosi 00 €Kmu, NapKu, CLibCbKO20CNOOapCbKi y2ioos mo-
wjo. 3ampoTIOHOBAHA IIKajla JO3BOJISIE PAHXKYBAaTH CTYIiHb aHTPOIOTCHHOTO
THCKY 3a 5-Ma piBHsAMH (Tabu. 1.1) [7].

Tabmmms 1.1 — [kana cTymeHs aHTPOTIOT€HHOTO BIUTMBY HA TEPUTOPIIO
PiBenb Kpurepii Ban
Maiixe OBHA BiJICYTHICTh CIIIB MisTIBHOCTI JIFOJAUHH —
nenio 3MiHeHi JaHAmadTy; BiACYTHICTh CMiTTE3BAJIHILL,
Crnabkuit ac(anbToBOro ab0 OCTOHHOTO TOKPHUTTS, OyIiBelb. 1
BignaneHicts BiJl OCHOBHHX MiCIlb MPOXXHBAHHS JIOACH
i IPOMHCIIOBUX MiAIPUEMCTB.

Mo>kirBa He3Ha4HA KiJIBKICTh CMITTSI, IPYHTOBHX JODIT,
[TomipHuit | HeBelUKa TEPUTOPIs Il BAKOPHCTAHHS B PeKpealliiftHux 2
[UTAX 1 JJIS BHIIACY XyA00U.

HasiBHICTh HEBEJIMKHX HE3aKOHHHUX CMITTE3BAJIHIL, PO3-
Cepenniit TalIoOBaHUX OUIs Tpac 00JIACHOTO 3HAYCHHS, CAIOBUX 3
rpoman. HasiHi Teputopii BUnacy xymao0u.

HasiBHICTh BENHMKUX 3BaJIUII, KUTIOBUX MACHUBIB, (ejie-
CunbHHUIT | pajJIbHUX Tpac, PO3TAIIOBAHUX B IEHTPI MICT, IO MPH3- 4
BOJIUTH JIO 3ara30BaHOCTI TEPUTOPIi.

Po3rairyBanust Teputopii B Ge3mocepenHiii GIM3bKOCTI
BiJl 00'€KTIB MPOMHUCIIOBOI AisITBHOCTI JFoaAnHU. MichKi 5
CMITHHKH.

Hdyxe min-
HUI
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[Ipu BUKOpPHUCTaHHI Ii€] METOJUKH KiTbKICHOTO OIIHIOBAaHHS 3MiHHOC-
Ti naHqmAadTiB AOCTIIHUX TEPUTOPiH HEOOXIZHO AOTPUMYBATHCS HACTYITHHUX
MpaBWJI BH3HAYEHHS OaliB Uil JNaHAMA(THAX TEPUTOPIAIBHUX CTPYKTYP
(JITC). Cnabkuii piBeHb aHTponorenHoi Tpancdopmanii (1 6ar) xapakrepu-
3YEThCSI MakKe TIOBHOIO BIJICYTHICTIO CIIIIIB AisUTBHOCTI JroauHu. JlaHmmadTu
TPOXHU 3MIHECHI, HEMA€ CMITTS Ta 3BAJIUIIL, @ TAKOXK ac(aTbTOBOTO Y OETOHHOTO
MOKPHUTTS, @ TAKOX Oynb-sIKuX OyaiBenb. Lle BaxKkoq0CTyITHI MICIIS B IepeaMi-
CTsIX 200 Ha OKOJUIISIX MICT, III0 POOUTH iX HEMPHUIATHUMU JUIS TOCIIONAPCHKO-
peKpeaniiHuxX migeld — cxuau 6enuKkux cmapoodeHix piukosux mepac, 3a60.10-
Yeni 1l wacmo 3amonyio8aHi OLIAHKY PIYKOBUX 3ANA8, OCMPOBU, TicU Yl 8i00a-
Jeni 8i0 micma ayku (CTETH) Ta 3aHedOAHI CilbCbKO2OCNOOAPCHKE NOJIA.

ITomipHuii piBens aHTponorenHoi Tpanchopmanii (2 6anu) xapax-
TEPU3YETHCS HASIBHICTIO HE3HAYHOI KUJIBKOCTI CMITTS Ta IPYHTOBUX gopir. Te-
pUTOpis MOKe OyTH BUKOPUCTaHA B PEKPEAMIMHNX IIISIX 1 IS BUTIACY XyIOOH.
Le BiAHOCHO AOCTYIHI AJIS JIIOAMHY MICIS y IPUMICHKIH 30HI UM Ha OKOJHILIX
MicTa — bepecu piuoK, OLISAHKU JICI6 [ YK, MA0 YPAdiCEeHI OisbHICMIO THOOUHU.

Cepenniii piBeHb anTponoreHHoi Tpancdopmanii (3 6amu) cBiTINTH
PO HASBHICTH CMITTSI Ta HEBEUKHX HE3aKOHHUX 3BaJUII. Taki Teputopii po3-
TaIIOBaHi MOOIM3y aBTOMOOLTBHHUX JOPIT 0OJACHOTO 3HAYEHHS, CaJOBUX TPO-
Maj (9acTo cami caJii MalOTh CEPeIHIN PiBEHb aHTPOMOTEHHOT TpaHchopMalrii)
Ta KUTJIOBHX MAacCHBIB MaJIOIIOBEpXOBOi 3a0ynoBu. HasBHICTh BHUTacy Xymo0u.
TepuropianbHO 1€ IPUMICHKI 30HH, Ha OKOJIUIIX MicTa (MajlonoBepxoBa 3a0y-
JIOBa, IyCTHUPI), TEPUTOPIl B MEKAX MiCTa, IO HE BUKOPUCTOBYIOTHCS JIJIS TOC-
MOIaPCHKOT MisITLHOCTI.

CuibHuii piBeHb aHTponorennoi Tpancdopmanii (4 6anm) nepen-
0auyae HasBHICTh BEJHMKOI KUILKOCTI CMITTSI Ta HE3aKOHHUX 3BaJIHIL, (herepaib-
HUX Tpac 1 MICIEBUX JOPIT, KUTIOBUX palioHIB 3 6araToImoBEPXOBOIO 3a0yI0-
BOIO, MIMIAHO-TIIMHUCTUX Kap’epiB TOmIO. [0 MBOTO PiBHSA BiAHOCATHCS MapKH
Ha TEepUTOPii HEHTpaIbHOI YACTUHU MICTa, ¢ BUXJIONHI ra3y JBUTYHIB BHYTpI-
IITHBOTO 3TOPSHHS MPU3BOAATH IO CHIIBHOTO 3a0pYIHEHHS aTMOC(epH Ta IoBe-
PXHEBOTO APy IPYHTY. 3HAYHUM € 1 ITyMOBE 3a0pyTHCHHS.

Jyxe cuiabHUN piBeHb aHTpomoreHHoi TpaHcdopmanii (5 Oanis)
XapaKTePU3Y€EThCSl 3HAYHUMHU aHTPOTIOTCHHUMH TpaHCc(HOpMAaIisIMI TPUPOTHUX
nagmmadTiB. Le Miciis, ne BeaeThes BIKPUTHI (CMYTOBHil) BUAOOYTOK KOpH-
CHHX KOMAaJUH a00 BHJOOYTOK KOPUCHHUX KOIAJHH 3 HAJIXOXKCHHIM OTPYHHUX
PEUOBHH y HABKOJIMIIIHE CEPEAOBHIIE, MIChKI BiZBaJH, BiJJBAJIM TipHUI000YB-
HOI TPOMHCIIOBOCTI (BiJBalin), MPOMHKCIIOBI 30HU MicT. Ham3puuaiiHo Hebe3-
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MIEYHUMH € MIChKi 3BaJIUIIA — CTIEIiaIbHO BiIBEJICHI MOJITOHU IS 3aXOPOHEH-
HS1 TOOYTOBHX 1 OyZiBEIbHUX BIXOMIB, KyJH CMITTS 3aBO3UTHCS 3 YCIX KyTOU-
KiB MicTa i He TIepepoOIIETHCS, OTPYIOIOUN Bce HaBKOJIO. Ha Takux Teputopisx
BiI3HAYAIOTHCS BUITAJIKHA 3arOPSIHHS CMITTS (3a0pyaHEHHS TOBITPs) 1 MPOHUK-
HEeHHS TOKCHYHUX PEYOBHH Yy I'PYHT 1 MiA3eMHI Boau (3a0pyaHeHHs rixpocdepn
Ta nitocdepn), ocobnmBo B nepioxn omaniB. CUIBHHUN piBEHb aHTPOIIOTEHHOTO
BIUIMBY BiMIYa€THCS B IEHTPI BEIHKHUX MICT, TaK SK TYT JAaHAMA(TH 3HAYHO
3MiHEHi B NMOPIBHSHHI 3 MPUPOJHUMHM, a PyX TPaHCIOPTY Ta IOTOKIB JIIOJEH
BHCOKO IHTCHCUBHUH NPU3BOAMTH JI0 3a0pyTHEHHSI, IO JIOPIBHIOE 3a o0csraMu
Ta XapaKTEPUCTUKAMH BIUIUBY 3 TIPOMHUCIOBIMHU BUKHIAMH [7].

JIist oIiHKY cTaHy 3MIHHOCTI aHTPONOTCHHUX (POPM penbedy BHKOPH-
CTOBYEThCS ekcnepTHUi minxin [3]. st TochiKeHHS TaAKUX CHCTEM 3aCTOCO-
BYEThCS Habip KpUTepiiB, 3aCHOBAHUX Ha MeTOjaX, MpelacTaBieHux Pereira ta
Pereira i Reynard et al. [11]. Ouinka mpu3HA4a€ThCs TSI aHTPOTIOTCHHUX (HOPM
penbedy Ta Ma€ HE3HAUHI 3MiHU — JIOJAIOTHCS Taki JONOBHEHHS [3]:

— KpUTEpiH «po3MaiTTsI KyJbTypHHX I[IHHOCTEW»: aHTpOIOreHHi ¢op-
MU penbedy MarOTh BiIHONIICHHS J0 KyJIbTYPHHX aCIEKTIiB SK CTBOPEHI Tisiib-
HICTIO JIFOJIMHY Ta CTOCYIOThCS BUKOPUCTAHHS MPUPOJHUX PECYPCIB;

— KPUTEpPiH «OCBITHS I[IHHICTB»: OCBiTa Ta HABYaHHS € BaXJIMBHM 1H-
CTPYMEHTOM HPHUPOJOOXOPOHHOI IisTTBHOCTI, MalO4M 3HAYEHHS OISl CTalluX
¢dopM Typu3My, 0COOIHBO TEOTYPU3MY.

VY Bumazaky aHTponoreHHuX (opMm penbedy BaXKKO HaJaTH OLIHKY
3MIHHOCTI 4epe3 pi3HOMAaHITHICTh TUIIB MOXOKeHHs (opM penbedy. Kpure-
piif «BUAMMICTB)» YaCTKOBO 3aMiHIOE «ECTETUYHY I[iHHICTHY». PO3pi3HAIOTH Hay-
KOBI «LIHHOCTI» Ta «XapaKTEePUCTUKH YIPaBIIHHS», OCBITHIH Ta TypUCTHYHHUN
«moTentiam». [pu BusHaueHHi TeoMop(o3uTy' BUKOPHCTOBYETHCS TEPMiH CO-
iaJbHi/€KOHOMIYHI IIHHOCTI, IO SIKWX BKJIIOYAIOTh TaKi acleKTH, SK TypH3M,
YIPAaBIIiHHSA, OCBiTa, 30€pEKEHHSI.

3arajpHa OLIHKa 3MIHHOCTI JJaHAIA(TY Yy Pe3yJbTaTi aHTPOIIOTEHHUX
(hakTOpiB BU3HAYAETHCS CYMOIO BCIX 3HAYEHb B3SATHX JO yBaru kputepii. Ko-
YKHOMY KPHUTEPI0 Y X0 aHai3y BXiTHOI BepOabHOT iH(OpMAaIlii MPHUCBOIOETh-
Cs1 YHMCJIOBE 3HAUCHHS 3aBJISKH OAJbHOMY OLIHIOBAaHHIO. XapaKTEPUCTHUKH OIli-
HIOBaHHSI 31 3MICTOBHUM IMOSCHEHHAM HaaaHi B Tabmuii 1.2 [3].

't eoMopdo3uT, abo 06 ‘ekm ceomopghonoziunoi cnadwunu, — ue hopma penbedy ado CyKyImHiCTh
dhopMm penbedy, sIKi MAIOTh HAYKOBY, OCBITHIO, ICTOPHKO-KYJIBTYpPHY, €CTETUUHY UM COLIaJbHO-
eKOHOMIuHY IiHHicTb. https://en.wikipedia.org/wiki/Geomorphosite
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Tabmmrs 1.2 — MeToauka OIiHKK aHTPOTIOTEHHUX GOPM pelbedy

Linnocti Kputepii/I[Tutanns Ipormo3ullis YUCENBFHOTO OL[iHIO-
BaHHS
Iimicuicte abo mortounmit craryc | 1 —36epexeHuid;
ob0’ekra: mOB’s3aHWil 31 craHoMm | 0,5 —30epeKeHUI YaCTKOBO;
30epexeHHs OCHOBHUX €JIEMEHTIB. 0 — IOIIKOKEHO.
Pi3HOMaHITHICT ocobnuBocteld | 1 —4 i Oinblue pi3HUX O3HAK;
Hayku mpo 3emmo: Hu3ka pi3Hux | 0,5 —2-3 ocobmuBocTi;
CJIEMEHTIB, 10 MalTh HaykoBuil | 0 — 1 GyHKis.
iHTEpec
Hayxosa PinkicTh: KiUTbKICTh TOAIOHUX Micb | 1 — JINSIHKA € YHIKQIBHOK B Me-
IHHICTH y JOCIIKYBaHil 001acTi JKax JTOCHITHOT TEPHUTOPIT;

0,5 — € 2-3 cx0xKi MicIIs;

0 — Gisblie 3 CXOXKHMX MiClib.
HayxkoBa o06i3HaHicTh Miciisl: HasiB- | | — BCECBITHBO BiJOME MiCIIE;
HiCTh oOmyOJikoBaHMX HaykoBux | 0,5 — perioHaibHO/HaliOHAIBHO
JOCITI/DKEHD X TEPUTOPiit BiJIoMe MicIle, AeKiJbKa HayKo-

BUX MIpallb;

0 — JOCIIiKEHHS MICI HEe3HaYHI
3pa3KoBICTh 1 PENPE3CHTATHBHICTH: | 1 — XOpoIIa 3pa3KoBicTh 1 pernpe-
3[aTHICTh CaliTy iMIOCTpyBaTH elie- | 3eHTATHBHICTh O3HAK;

MeHTH abo mpouecn Hayku mpo | 0,5 — ¢yHkuii 3posymimi, ane
3eMIT0, MOXKJIMBICTD ISl JIFo/Iei 6e3 | MoTpibHe KOPOTKE MOsSCHEHHS;
TeoJIOTIYHOr0 A0CBixy 3po3yMmit | 0 — 00’€KTH Hepo30ipiauBi Uit
€JIEMEHTH Ta [IPOoLeCU HeTpodecioHatiB; oTpioHe

Buxosre npodeciiHe TOsICHEHHSL.

SHA4YCHHA | HasBHICTH OCBITHIX 3ac00iB: HaB- | 1 — € HaBYAJBHI CTEXKH abo
HaIbHAX CTEHKOK abo iHpopmaniii- | jpdopmaniitai maHenmi 3 akTy-
HHX IIUTIB anpHOIO iH(hOpMaIi€ero;

0,5 — HaBYaIbHI 3aX04H 3 00-

MeXeHoto iHpopmariero;

0 — ocsiTHi 3aco6u BiICYTHI.
JoctynHicTh 1 — moctyn 6e3 mpobiuem;

0,5 — obmexenuit moctyn (Ha-

MPUKJIaj, TUIBKH 3 J03BOJNY abo

31 crienianbHUM 00T THAHHSIM);

0 — caifT HeJOCTYIHHH JII BCIX

Typuctuyna .
LiHHiCTD (a6f) JIOCTYI MOYJIMBHM Ha BIac-
HUH PU3HK).
Besneka: ymoBu BHCOKOro abo Hu- | | — siBHa Oe3rmeka;
3bKOT'0 PU3HKY JUIS Bi/BigyBadiB 0,5 — oOmexeHHs (HaNPHKIAZ,

PH3HK 3CYBiB);
0 — micrst HeOe3neuHi.
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[Iponopxenns tadmuii 1.2

Linnocti Kpurepii/Iluranus [pomo3utis YnucensHOro Ori-
HIOBaHHS
Typucrnuna iHdpacTpykTypa: | 1 — TypucTHdHa iHOPACTPYKTY-
YMOBU JIsi TPHUHOMY TYPHUCTIB | pa B mimIiif JOCTYHHOCTI,
(IpoXMBaHHS, xapuyBanus, | 0,5 — mocTymHicTh 0OMeEXeHOI
TyayeTn) TYPUCTUYHOI iHPPACTPYKTYpH;
Typrcriama 0 — Hemae TypuctuuHoi iHdpa-
LiHHICT - CIPYRIYPR.
Touku ormsmy Ta BuaunMmicTe: | 1 — Oimblre 3 pi3HUX TOUOK 30-
YMOBH JUISl CIIOCTEPEXKEHHS 3a | py;
BciMa enemeHTamu Ha Maiiman- | 0,5 —Bix 1 1o 3 Touok 30py;
YUKY 0 — HeMa€e TOYKH OISy, BUAHU-
MICTh OOMeXeHa.
Exkomnoriyauii acnekrt: Bignosia- | 1 — e ekoaoriuydi ocoGaMBOCTI;
HicTh 3 exoioriuHoi abo Oiomo- | 0 — 6Ge3 ocobmMBOCTEH eKOoIOoTii.
riYHOI TOYKHM 30py (HANpHKIaZ,
BU/IM/€KOCUCTEMH, SKi ICHYIOTh
TYT 3aBASKH HAsSBHOCTI peJibe-
(y/aHTPOTIOTCHHOT JisITBHOCTI)
KynbTypHi acriektu: HanpuKiaza, | 2 — Big 5 i Ginble pisHUX KyJb-
iICTOPUYHHI acleKT — CBIUSHHS | TYPHHX acCIIeKTiB;
Jlonana uin- COL[iaIIBHI/IX/eI.COH'OMi‘IHI/IX/Hp0- 1,5 — 4 pi3Hi Ky/NbTypHI acIek-
Hicts MHCIIOBHX 3MiH i PO3BUTKY; Xy- | Ti; o .
NOXHIN acmekt — mnpuBeprae | | — € 3 pi3Hi KyJbTYpHI acrek-
yBary XyAO)KHUKIB; apXiTeKTyp- | TH;
HUI acnekT — Bukopuctanus | 0,5 — 2 pi3HI KyJIbTYpHI acrek-
Marepiany 3 BHIOOYTKY KOpHC- | TH;
HHX KOMNaNHH i3 TipHnaux popm | 0 — nume 1 KyabTypHHU#T acekT.
penbedy; HASBHICTH peITiHHNIX
CJIEMEHTIB Ha JUIAHIIN; TeoMido-
JIOTIYHUHA acmekT — Mipu mpo
MiCIle; TEXHIUHI aCIIEKTH TOILO
3akoHO/[aBYa OXOpOHA: JiJIsHKA, | | — iCHye 3aKOHOJaBYa KOHCEp-
OrOJIOIICHA I1aM’SITKOK HPHpPO- | Ballis;
IIM YK 3aII0BiTHHKOM, 4acTHHOW | 0,5 — MpPOIOHYETBCS OXOpOHA
Koncepsariiiina | Benukoi nangmadrHOl Teputo- | a0 00K SK BaXKIMBOTO elle-
LIHHICTB pii, 10 OXOpOHSEThCs, Micle | MeHTY JaHamadTy;

OXOpPOHSETbCS AK 3HAUYHUM elle-
MeHT JnaHgmadry, KyIbTypHa
OXOPOHA TOIIO

0 — Hemae MpPaBOBOTO 3axXHCTY,
TIPOTIO3HIIIH 100 30epeIKESHHS.
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Kinens Tabmmm 1.2

BaHIAJI3M, «OXKUBJICHHI», IO
MOXKE CHPMYMHUTH 3HUKHEHHS
NEeBHUX 3HaHb NPO 3eMiII0 Ta
MOB’sI3aHKUX 3 HUMH QYHKIIiit

LirnnocTi Kpurepii/IIntanus IIpomo3umist uncexsHOTO OLi-
HIOBAHHS
Ilorouni 3arpo3u, sIKi MOXYTh | 2 — HeMae€ 3arpo3, pH3HKIB 4i
HOpU3BECTH 10  pylHyBaHHsS | HeOe3mek;
o0’exta abo ioro pgerpamauii | 1,5 — € 3arposm, ane pu3MK HH-
a00 3HUKHEHHS MEBHHUX 0COOIM- | 3bKUH a0 BXKE HUM KEePYIOTh;
BOCTEH NMPHUPOAHMX, Hampukian, | 1 — e 3arposu i3 cepenHiM abo
picT  POCIMHHOCTI, IHBA3WBHI | BHCOKHM PH3HKOM, aje € MEeBHA
Komcepsauiiina | BYW4H> 3CYBH, T2 aHTPONOreHHHX, KOHIIETIIIist K HUMM KepyBaTi
- HaNpUKIAJ, 3aCHIIaHHS 3BAJHII, | a00 SK IOM SIKIIUTH BILIUB;

0,5 — € 3arpo3u 3 BUCOKHM pH-
3UKOM, SIKHMH HE KepYIOTb i HE
YCYBAIOTb iX;

0 — micie 3HaxXOAUTHCS B Hebe-
3meni, € AesKi IMpolecH, sKi
MOXYTh NIPU3BECTH JO CIIyCTO-
IICHHSI.

Ha ocHOBI pe3ynbTaTiB BCTAHOBIICHHSI OI[IHKH aHTPOIIOTCHHOT 3MiHHO-

cTi maamad TiB BU3HAYAIOTH 3aBJaHHS [UIS JaHIIIAPTHOTO MEHEIKMCHTY:
- aHTpomnoreHHi GopMu penbedy MOXKYTh ITOCSITTH BHCOKOT HAYKOBOI
LIHHOCTI, BKIIFOYEHI JO MPUPOTHOI Ta KYJHTYPHOI CIAIIIUHY 1, TAKAM YHHOM,

OyTH 30epexKeHi;

— BCTaHOBJICHHS MTPABOBOi OXOPOHU MPOOJIEMHUX 00’ €KTIB, MPUHHSIT-
Ts1 1X JI0 CTPATETIYHOrO MJIaHyBaHHS Ta PO3BUTKY MICT;
— IPUIHSATTS aHTPONOTEHHUX (PopM perbedy B MeKaxX MICBKUX TEPH-

TOpIiH SIK pecypc AJIsl HABYaHHS, BU3HAYCHHS iX OCBITHBOI IHHOCTI;

- BHKOPHUCTaHHSI aHTPOMOTeHHUX (OpPM penbedy Ui TypU3MY — allb-
TepHATUBA TPAAULIHHAM TYPHCTHIHUM JECTUHALIAM?, TyPUCTUYHHI PECYPC;

— CHPUSHHSA 3B’S3Ky AHTPOIOTrCHHHX (QOpPM pelbedy 3 HaIBHHUMU

MPUPOAHUMH 1 KYJIBTYPHHUMH OCOOJMBOCTSIMH, TIOTJIMOJICHHS 3HAYUMOCTI
3B’S3Ky MiXK HAYKOBUMH Ta KYJIBTYPHHUMH LIHHOCTSMH 3 METOK NPHUHATTS
3aXO/IiB 10O iX 30epeIKCHHS.

2 Hecrunauis (n1at. destino — "npuzHadeHH", "MiCIIe3HaXOKEHHs ") — 11e reorpadiuyHa TepuTopis,

sIKa € TIPUBAOJIMBOIO ISl TYPUCTIB 3aBISKH HAsSBHOCTI YHIKaJbHHX 200 crielH(iYHUX TYpPHUCTCHKO-
peKpeaniifHuX pecypciB Ta BiAMOBITHOI iH(PPACTPYKTYpH, AOBEICHHX N0 CHOXKHBAUIB y BHITIIAL
TOTOBOTO TYPHCTHYHOrO MPOAYKTY 3 METOK 3aJ0BOJCHHS iX pI3HOMAHITHHX mOTpeO.
https://uk.wikipedia.org/wiki/%D0%94%D0%B5%D1%81%D1%82%D0%B8%D0%BD%D0%B0
%D1%86%D1%96%D1%8F
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PesynbTaTél aHTPOTIOTEHHOI OIIHKH PeNbedy € OCHOBOIO IS IiTHOBO-
ro JaHAmadTHOTrO IUTAHYBaHHS Ta apryMeHTamii 30epeKeHHS KOHKPETHUX
MICI[h, IIIO BiTHOCATBHCS 10 HOBHUX BaXUIMBUX €JIEMEHTIB JaHAMA(PTY, HOBUX
OXOPOHHUX TIaM’SATOK TOIIO. 3a BU3HAYCHOIO OI[IHKOIO aHTPOTIOT'CHHOT 3MiHHO-
cTi maHamadTiB 0OIPYHTOBYETHCS BKIFOYCHHS MPUPOIOOXOPOHHOI, TYPUCTHY-
HOi, OCBITHBOI isUTBHOCTI B MicueBy/perionansny JITC, muraHyBaHHS 3eMIIEKO-
PHCTYBaHHS Ta CTpaTerii po3BUTKY.

AHTpOINOTEeHHA OIliHKa pelbedy O3BOJSE YHUKHYTH IMOTCHIIHHIX
MaiOyTHIX KOH(]JIIKTIB iHTEpeciB 1 HaBITh BTpaTH LiHHUX 00’ €KTiB [3].

s 36epescenns popm penvedhy, ki mMaioms HAYKOBY, OCGIMHIO, iC-
MOPUKO-KYIbMYPHY, €CIEemUYHy YU COYIANbHO-eKOHOMIYHY YIHHICb GAJICIU-
6UM [ HEOOXIOHUM € [HBeHmMapu3ayis ma oyinKa eeomopgo3umieé Ha OCHOBI iH-
TerpoBaHOr0 MiAX01Y, OPIEHTOBAHOTO HA TEPUTOpiajbHE YIPaBIIHHI Ta T€O-
KOHCEpBAIIifo.

I'eoxoHcepBallii B KOHTEKCTI YIPaBIiHHS HAaBKOJHIIHIM CepPeIOBUILEM
i 30epeKEHHST TEOJIOTIYHOT CHAIIIMHU BU3HAETHCS BAXKJIMBHM ITHTAHHSIM OXO-
ponHu mpuponu. I eomopgozumu € TEOMICIIMU 3 TIEBHOIO TeOMOP(HOIOTITHOIO
IpHUpook0. JIJis TeprUTOpiadbHOTO YIPABIIHHS, 30CEPEHKEHOTO Ha TMOTEHITiaTi
BHUKOPHUCTAHHS 00’ €KTiB, BAXKJIUBO BHIUICHHS JTAaHAIIA(TIB, 0 MAIOTh HAYKOBI,
OCBITHI Ta F€OTYPUCTUYHI BUIM BUKOPUCTAHHS, YMOBH IIPOCYBaHHS Ta PU3UKU
nerpanarmii [12].

[cHYIOTBh TECATKHU 3ampOINOHOBAHUX METOIB JJIsI CTBOPCHHS IHBEHTA-

pu3arii Ta BUKOHaHHS SIKICHOI 1 KUIBKICHOT OI[IHKM 00’ €eKkTiB. TpHUBaOTh JUCKY-
cii momo Toro, K BHOpaTH Ta HAJATH OIIHKY 00’€KTaM Ta HaAaTH KepiBHI
NPUHLIMIH yIPaBIiHHS.

BinbiiicTh METOJOJOTIYHUX MPOIO3MIINA 100 CTBOPCHHS KaIacTpiB
BKJIFOYAIOTh KiTBKICHUH eTam, M0 MPOTOHYEThCS pealli3yBaTH SK po3poOKa
IIKaIH OaiB IS OYiHKU YIHHOCTEN 2e0MICYb.

KinbkicHa omiHKa crpsMOBaHa Ha 3MEHIIEHHS Cy0’€KTHBHOCTI Ta J0-
roMarae MeHe/DKepaM IpUHMaTH pillieHHs, OCOOIMBO KO HIEThCS Mpo Jecs-
TKW 9HM HaBiTh COTHI reoTepuTopii. KilbKicHa OIiHKa 3MIHCHIOETHCS MUITXOM
BHOOpY KpUTEPIiB 1 HPUCBOEHHS KOXKHOMY 3 HUX OaiB [12].

Binomo, mo reoMopo3uTH MalOTh TPH OCOOJIMBOCTI 1O BiJHOLIEHHIO
JIO 1HIIWX KaTeropii JaHAamadTiB: MOEAHAHHS MPOCTOPOBUX 1 YaCOBUX MAaCII-
TabiB, AMHAMIYHUI BUMIp 1 ecreTnuHuit BuMip. L{i ocoGnmBOCTI BIIIMBAIOTH HA
OLIIHKY reoMOop(O3HTIiB, IX CIiJl BpaxoByBaTH, 1100 3aMOOIrTH MMOMWIOK 1 He-
MPaBUJIBHUX OLIIHOK Pe3yIbTaTy.
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CTBOpEeHHS KaJacTpiB 3a SKICHOIO Ta KiJbKICHOIO OIIIHKOIO T'€OMOp-
(o3uTIB MOB’53aHO 3 BHUPILICHHSAM METOJOJOTIYHMX NHTaHb. [lo-mepiie, s
SIKICHO1 OITIHKM METOJW TIOBHHHI OyTH CHUCTEeMATHYHHUMH, 0arato 3 HHUX HE €
MPO3OPUMH IIOAO TPOIETYp i KPUTEPiiB, Ki BUKOPUCTOBYIOTHCS I BUOODPY
Ta onucy reomopdo3utiB — 70 % MaTepiaviB TakMX IOCITIIPKEHb HE BKa3yIOTh
KpHTepii, SIKi BUKOPUCTOBYIOTH JUIsl BHOOPY reoMop¢o3uTtiB, a 44 % 1oB’s3aHi
3 HE CTAaHAAPTU30BAaHIMHU METOAAMH, 1[0 YCKIIAJHIOE 1X BiATBOPEHHS.

[To-npyre, KibKiCHA OIIHKA HE € YiTKOIO, ICHY€E HEBU3HAYEHICTD I10J10
TOTO, SK 1 SIKI KpUTEPii CIIi/l BAKOPUCTOBYBATH.

OpHe 13 TUTaHb CTOCOBHO BUMIPY aHTPOTOTCHHOCTI TEPUTOPIH TMOJIS-
rae B BHOOpi MeTOoAy iHBeHTapu3alii Ta omiHku reomop¢o3uriB. OcobnmBa
yBara IMpUAUIETbCS KOMIUIEKCHOMY OLIIHIOBAaHHIO Pi3HHMX LIHHOCTEH Ta 0co0-
JUBOCTEH reOMOP(O3UTIB Yy MpoIeypaxX OIliHKH. Pernpe3eHTaTHBHI MOTEHITiaIH
BUKOPHUCTAHHS 00’ €KTIB OIIHIOIOTh HAYKOBi, OCBITHI Ta Tr€OTYPUCTHIHI IIIHHOC-
Ti Ta PU3MKY NOTipIIeHHs. [ MATPUMKH YIpaBIliHHS HAaBKOJHIIHIM CEpeo-
BUILIEM, OPIEHTOBAHOTO HA F€OKOHCEPBALI0 Ta CTaje BHUKOPUCTAHHS IeoMOp-
(ho3UTIB 3amPOTIOHOBaHA METOOJIOT s, III0 TOYNHAETHCS 3 €TAITy TOMEePETHBOTO
BiIOOPY, KW HAa3WBAETHCS TOIEPEIHIM OIIHIOBAaHHAM. BiH 0a3yeTbcs Ha oc-
HOBHUX ITUTAHHAX OIIHIOBAHHS 1 CKIIAAA€ThCS 3 TAKUX KPOKiB [12].

1. BuzHaueHHsI reoMOpdOIOTigHOr0 KOHTEKCTy TepuTopii. s mporo
BUKOPHUCTOBYIOTH T€OMOP(OIIOTIYHI KapTH K OCHOBHI iHCTpYMEHTH IS BUOO-
py reomopdo3uriB. SIKII0 BOHM BiJICYTHI Ha TEPUTOPil, TO MEPIIMHA KPOK 3a-
CHOBYETHCSI Ha IHIIMX MaTepiaiax — MPOAYKTaX AWCTAHIIMHOTO 30HIyBaHHS,
TEMaTUYHHUX KapTax, 0i0morpadigHuX i MOJLOBUX JOCIIKEHHSX TOIIIO.

2. Bubip ninsHOK y KO)KHOMY KOHTEKCTI 3 ypaxyBaHHSM pelpe3eHTa-
TUBHOCTI (hopM penbedy. [IoBUHHO BpaxoByBaTHCSI IPOCTOPOBI Ta YacOBi KpH-
Tepii, 100 iHBEHTAapHU3aIlis MOTJIa OXOILUTIOBATH K TeOMOPQOJIOTIdHE piZHOMa-
HITTS, TaK 1 MopdoreHeTrdHi pa3u. O0’ekTH 0OMPAIOTh 3 OIIANY Ha IXHIO Hay-
KOBY 3Ha4MMICTh, Ha OCBITHIHM 1 TypUCTHYHUI noTeHIiaN. Pe3ynbraToM HbOro
KPOKY € CTBOPEHHS IIONEPETHBOTO CIHCKY MICIIb.

3. Ominka MicIb BiATTOBIHO JTO TTapaMeTpiB i OaiB, HABEICHUX y Ta0-
muui 1.3. 1100 yHUKHYTH BKJIIOYEHHS HEpeJICBAHTHHX MICIb y HACTYIHI Mpo-
Heaypu (XapakTeprcTHKa Ta KiJIbKiCHa OIiHKa), sIKi 3a0KUpaloTh OaraTo yacy ta
BHMAararoTh 0araTo 3yCuib, BUOMPAIOTHCS JIUIIE TEPUTOPIi 3 peKOpIaMHu.

OriHioBaY BU3HA4Ya€ MiHIMaJbHUI Oall, BpaXxOBYIOYM KOHKPETHI IH-
TaHHs CBO€i poOoTU. PeKOMEHIOBaHO BHOMpATH MICISL 3 BUCOKOIO PIIKICTIO;
TEpUTOPil 3 HU3BKUMHU OLIHKAMHM 32 JOAATKOBUMH NapaMeTpaMH Ta HapaMeT-
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paMy BUKOPUCTaHHS ¥ yIpaBIIiHHS, aJle 3 BHCOKUMHU 3HAYEHHSAMH 32 IIEHTPaIIb-
HUMH TTapaMeTpaMy, He CIIiJ| BUKJIIOYaTH; 1 Ma€ OyTH MpHHANHMHI OJHE MicIe,
II0 HaJla€ KOKEeH IeoMop(OIOTiyHNI KOHTEKCT. Pe3ynpraToM Iboro eramy po-
0IT € OCTaTOYHUH CTICOK MiCIIb, SIKi BKJTFOUAIOTh JI0 iHBEHTapHU3allii.

Ta6mur 1.3 — Kpurepii Ta 6anm 1y1st monepeHboi OIiHKY MicCITh

Kputepii Ouinku
HenTpanbHi napameTpu
Penpe3eHTaTUBHICTD 1 — Hu3bKA
HimicHicTs 2 — cepenHs
Pinkicte 3 — BHCOKa
HaykoBi 3HaHHS 4 — mye BUCOKHIA
JlonaTkoBi napamerpu 0 — Hemae
ExosnoriyHa peneBaHTHICTh 1 — Hu3bKA
KysbTypHa BiANOBIIHICTD 2 — cepenHs
EcteTnyHa pesieBaHTHICTh 3 — BUCOKHIA
[TapameTpu BUKOPUCTAaHHS Ta YIIPABIiHHS
JlocTynHicTh
Besneka 1 — HU3BKa
Iudpacrpykrypa 2 — cepenHs
Buaumicts 3— BHCOKa

BukopucTaHHs OITMCOBUX KapTOK JUISl XapaKTEPUCTUKH € e(DEKTHBHUM
crocobom crannmaptusanii iHgopmarii. [IponoHyeTscs onmmcoBa KapTka, sKa
BpaxoOBY€ IMUTaHHS 3araJIbHOT TeHEHIIiT ITboro Meronaa (tabmn. 1.4) [12].

Tabmuus 1.4 — Xapakrepuctuka reoMopgo3uTiB 32 OLIHIOBAaHHAM

InenTudikanis Im's. PosramyBaHHs.
BuracHicTb. MoxuBi 00MeXeHHS BHKOPUCTAHHA

T'eomopdooris TemaTnuna xnacudixanis (IpuOepexHi, 0NOBi, THOIOBHKOBI,
TEKTOHIYHA Ta iH.)

IIpocroposa knacudikauis (puc. 5)

Posmip/mioma

Bucora

Dopmu penbedy: aKTUBHI Ta HEAKTUBHI (32 HAsBHOCTI)
[Ipomecu: axkTHBHMI, HEaKTUBHHN a0O IACHBHHHA TI€OMOp-
(o3ur, 110 pO3BUBAETHCS

Mopdorenes (MopdoreHeTHuHa iCTOPIsT)

AcouiiioBani iHTepecn INosicHeHHS KOXKHOTO IIOB’S3aHOTO iHTEpecy (BENUKE reopis-
HOMAHITT, iHIII Taly3i HayK Ipo 3eMIII0, CKOJIOris, KyJIbTypa
TOLIO)
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Kinens Tabmmmi 1.4

BuxopucTanHs Ta yn-
paBJliHHA

Joctyn (3 HaWOMIKYOTO MicTa/celna): TPOMAJIChKHiY/ IIpu-
BaTHHUH TPAHCHOPT; CTEXKKH; JOCTYIl IO IHBANiJHUX Bi3KiB
(HaJae MOJJIMBICTh iICHYBaHHS PI3HHX CHEUU(PIYHUX TOYOK
30py)

besnexa. BpaxoBye Tun BijBigyBadiB, po3Mip Ipym i Biac-
THBI CAliTy pH3UKH

‘YMOBH CIIOCTEPEKEHHS

[HTepnpeTaniiiHuii MOTEHIIaN 1 HAsSBHICTh IHTEpIpETalliii-
HOTO Matepiaiy

Indpactpykrypa Ha AiNAHII

PerionansHa TypucTHYHa iHQpaCTPyKTypa

IinicHicTh 1 cTaTyc 3aXUCTy

Kpuxxictb

IpuponHa Ta aHTpOMIYHA BPA3IUBICTh

KinbkicHa ominka

I'padivune npencTaBIeHHS pe3yIbTaTiB KiNbKiCHOI OIHKH

®dotorpadii

Crucok Jitepatypu

IIpocropoBa kiacuikaiis mMoOB’s3aHa 3 MPOCTOPOBOIO CKIATHICTIO
reoMop(o3uTy BIAMOBITHO A0 MPOUECiB i GOpM perbedy, € BaKIMBOIO VIS
CTBOpEeHHs BeKTOpHOI 0a3u manux y I'IC, mo He € 000B’I3KOBUM, aje peKome-
HAyeTbcsa. TOYKM OIIAAy HE BU3HAUYAIOTh SIK TeOMOP(O3HUTH, a BBAXKAIOTh MiC-
nem Jurs Bizyaunizauii reomopdosuriB ado nannmadris. eomopdozntn — 1e
2eomopghonoeiuni ocobausocmi, MO MalOTh INEBHI LIHHOCTI, SKUX HE MaloTh
TOYKH OTJISAY, OCKITBKH BOHH ITOBHICTIO CTBOPEHI JIIOAUHOIO (puc. 1.5).

=
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Line Single tandform —- Group of landtorms
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Increasing complexity
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Pucynok 1.5 — IIpocropoBa kinacudikaris reomopdo3utiB
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OCHOBHUMH ITapaMeTpaMH OILHIOBaHHS 00paHUX 00 ’€KTIB (Miclp) €:
PENpe3eHmMamueHicmy, YINiCHICMb, PIOKICHICMb, 2e0pI3HOMAHIMMSL, iHmMepn-
pemayiiHull nomeHyian, HAyKo8i 3HAHHA Ta YyMO8U chocmepedcenns. 1laneo-
reorpadidyHe 3HAYCHHS BBAKAIOTHCS YaCTUHOIO PENPE3CHTATHBHOCTI, OCKITBKU
¢dopmu penbedy 3 maneoreorpadivHO MIHHICTIO (GAKTHYHO € YACTUHOIO 1CTO-
pii 3emii, i ToMy iX He HOTPIOHO OLIHIOBATH OKpeMo [12].

ExororiuHi, KyTbTYpHI Ta €CTETHYHI MIHHOCTI BUKOPHUCTOBYIOTHCS IS
OLIIHKY HAayKOBOi, OCBITHBOT Ta I'€OTYPUCTUYHOI LIHHOCTI, IOBUHHI OyTH Haja-
Hi SIK JIOJIATKOBI B KIHIIEBUX Pe3yJIbTaTax.

OCKINBKH OTHAKOBI MapaMeTpyh BUKOPHUCTOBYIOTHCS JJISI OIIHKH Pi3-
HUX I[IHHOCTE T€OMiCIlb, TO € MoTpeda BBECTH BaroBy CXeMy JUIS OLIHKH Hay-
KOBHX, OCBITHIX 1 T€OTYpUCTHYHUX LIIHHOCTEH, SIK OKa3aHo B Tabnuui 1.5.

Barosi koe(imieHTH 3aCTOCOBYIOTh, MO0 MiAKPECIUTH, IO ACSKi Ia-
pamMeTpu MaroTh OUTBITY BaXKIUBICTh, HIXK 1HIIII.

Tabmuus 1.5 — Ilapamerpn OowWiHKM HayKOBOi, OCBITHBOI Ta T€OTYPUCTHYHOL
IIHHOCTI TEPUTOPIH 3 OIIHKOIO 3BaXKyBaHH: [12]

XapakTepUCTUKH Hayxose OcgiTHe I'eoTypuctuune
3HAUCHHS 3HAUCHHS 3HAYCHHS
Penpe3eHTaTUBHICTH 30 % 20 % 10 %
HimicHicTh 20 % 10 % 15%
Pinkicts 15 % 10 % 10 %
T'eopizHOMaHITTS 5% 5% 5%
InTepnperauiiinuii noTeHmian 0% 15 % 15 %
HayxoBi 3HaHHS 10 % 10 % 0%
YMOBU CIIOCTEPEIKEHHS 10 % 15 % 15 %
EKonorqua/I'(ym,TypHa iH- 10 % 10 % 10 %
HICTB

Ecrernuna mingicTh 0% 5% 20 %

[HaMKaTopw A OIiIHKM OCHOBHUX TMapaMeTpPiB TeOMiCIlb BigoOpaXkeHi
B Tabsmi 1.6, a qomaTkoBi mokazuukd B Tabmumi 1.7 [12].

Tabmmrs 1.6 — Kputepii 11 OIiHKA OCHOBHUX ITapaMeTPiB TEOMiCIb
XapaKkTepUCTHKH KisnpkicHe 3Ba)KeHE OL[iHIOBaHHS
PenpesentatuBHicts | 0,25 — Micue sBisie coboro Gopmy abo mporec perioHa-
JIBHOTO TeOMOP(HOIOTTYHOr0 KOHTEKCTY;
0,5 — minsHKa € MPUKIaToOM TeoMopdoIoridHoi oauHHII
MPOLIECY PEriOHATBLHOI0 reOMOP(OIOTriYHOr0 KOHTEKCTY,
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Kinens Tabaumi 1.6

XapaKkTepHCTHKU

KinbkicHe 3Ba’keHe OL[iHIOBAHHS

0,25 — popmu Ta/abo mpoliecH 3HAUYHO 3MiHEHI,

0,5 — hopmu Ta/abo mporecu CyTTEBO 3MiHEHI, ane iX Bce e
MO>KHA 9iTKO PO3Mi3HATH Ta IpoaHanizyBaTtu;0,75 — Micie Bigo-
Opakae 9iTKHil 3B’130K Mix (hopMaMu Ta mporecaMu abo Mmicre

Mae naneoreorpadiuyHy peaeBaHTHICTb;
1,0 — micue BimoOpaskae 4iTKHit 3B’5130K MK (pOpMaMHu Ta HpoLe-
camy, i Micie Mae nasneoreorpadiuyae 3HAYCHHSL.

IinicHicTh

0,75 — dopmu Ta/ab0 Hponecy He MOMIKOKEH], ajle iCTOTHO He
3MiHEHI;
1,0 — dopmu Ta/abo mporiecH He 3MiHEHI.

PiaxicTs

0,25 — Mic11e € MOHUPEHO0 (POPMOIO/TIPOLIECOM y PETiOHi;

0,5 — pningHka € HafkpamuM OPHKIAJOM 3aralbHOi  (op-
MU/TIPOIIECY B PETiOHI;

0,75 — € xinbka npukiIagiB Gpopmu/mporecy, sKi HaJaHi MicLeMm;
1,0 — ninsgHKa € €IMHUM BHIAJKOM TaKOro THIy Ha TEPUTOPil
TOCTIKEHHS.

T'eopizHOMaHITTS

0,25 — ninsiHKa sBJsI€ cO000 TeOMOP(OIIOTTUHIIA KOMILIEKC.

0,5 — ninsHKa npencTaBisie reoMophOJIOTiYHy CUCTEMY.

0,75 — micue Mae BaXKIHBi IEMEHTH 33 MEKaMH reoMopoorii
(iHIIl acTIeKTH reopiZHOMAHITTA);

1,0 — micue Hazmae Tpu abo Oijiblie BiINOBIAHUX EJICMEHTIB 3a
MexaMu reoMopoIIorii (iHIINX aCIeKTiB Fe0pi3HOMAHITTS).

HaykoBi 3HaHHS

0,25 — € HaykoBuif Matepian (MoHorpadii, pedepaTn, HeckIagHI
JIOTOBI/II TOIIO);

0,5 — TepuTOpisi BUKOPHCTOBYBAACs Ul PO3POOKH Maricrepch-
KUX AUcepTaniif abo 3apa3 BUKOPHCTOBYETHCS UL PO3POOKH IIe
He OIyOJIiIKOBaHHUX JIOCTiPKCHb;

0,75 — € pobotu npo reoMopdoIOriuHi 0COOIMBOCTI TEPUTOPII,
ornyOJIiKOBaHI B HaI[lOHAJBHUX XXypHalaXx a00 KHHrax HaiioHa-
JBHOTO 3HAYCHHS, a00 MicIe BHKOPHCTOBYBAaBCS UL PO3POOKH
JOKTOPCHKUX AUCEpTaNii;

1,0 — € pobotu mpo reoMopdooriuHi OCOOIMBOCTI AiISHKH,
omyOIiKoBaHi B MIKHApOJHUX XKypHalIaX ad0 KHUTax MiXHApo-
JTHOTO 3HAUYCHHS.

YMoBH crnocTepe-
JKCHHS

,25 — CIIOCTEepEKEHHS 32 SIEMEHTAMH Jy)Xe CKIIaHE, 3aJIHKHO
BiJl KOHKPETHHX YMOB;

0,5 — cocTepexeHHs 32 eJIEMEHTaMU CKIIaJIHE, ajle He 3aJISKHUTh
BiJl KOHKPETHHUX YMOB;

0,75 — TpyIHOILIB AJIsl CHOCTEPEXKEHHS 32 €JIEMEHTaMU MaJio;

1,0 — HeMae MepenIko Uisi CIIOCTEPEIKECHHSI 33 SIEMEHTAMHU.

IHTepnperauiiHuit
HOTEHIian

0,25 — miAXOMUTB JIMIIE ISl CTYJCHTIB I'€0JIOTTYHUX HAYK;

0,5 — nesiki 6a30Bi reOHayKOBI 3HAHHS HEOOXIAHI ISl iHTEpIIpe-
Talii Micus (HayKOBHH PiBEHB);

0,75 — miAXOANUTH U1t MOJIOAL Ta JOPOCIIHX;

1,0 — migxomuTh 1uisi OyIb-5IKOI TPYITH, BKIIOYAIOUH JUTEH.
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Penpe3eHTaTUBHICTD, MUTICHICTD 1 PIIKICTh € TPhOMa KPUTEPISIMH, SKi
YacTille BUKOPUCTOBYIOTHCS /I OLIHKK HAyKOBOI IHHOCTI T'€OMICIlb, TOMY iM
HamaroTh 65 % Bix 3araibHOT BAXKIMBOCTI ISl HAyKOBOI miHHOCTI. L{i kpuTepii
MaloTh JCMI0 HWKYY PEJICBAHTHICTH JJIS OCBITHIX 1 TE€OTYPUCTHYHUX IIHHOC-
TeH, OCKUTBKH MOTEHITIaN IHTepIPeTallii Ta YMOBU CIOCTEPEIKEHHS BBAKAIOTHCS
OUTBII BaxXTUBUMH. ECTeTHYHA IIHHICTh BBAXKAETHCS BAXKIUBOIO JJIS TCOTYPHUC-
TUYHOI I[IHHOCTI Yepe3 MpUBaOINBICTh €CTETUIHOTO BUMIPY ISl TPOMaJCHKOC-
Ti B 1itoMy. HaykoBi 3HaHHS [O3HAYaOTh NMOTOYHE HAYKOBE BUKOPHCTAHHSI
MICI, 1 Bara mokasHuka cTaHoBUTH 10 %. ['eopi3HOMAaHITTSI PO3TIIAAAETHCS K
I[IKaBOIO XapaKTEPUCTHKOIO, HE € «00OB’S3KOBOIO», TOMY Bara, sika HaJa€ThCs
LBOMY TapaMeTpy, € HU3bKOIO.

Tabmuug 1.7 — Tloka3sHHMKH [OMATKOBMX 3HAYEHb I OIIHKH -

rapaMmeTpiB TeOMiCIlb

XapaKkTepuCTUKU

KinbkicHe 3BaXkeHe OLIIHIOBAHHS

Exosioriyna niHHiCTh

0,25: reomopdosioriyHa OJMHUII, TMPEICTaBICHa T'€OMOp-
(o3uroMm, Mae npsMUi 3B’SA30K 3 IESIKMMHU OIOTHYHHUMH acrie-
KTaMmu;

0,5: reomopooriyHa OJUHHMIA, IPEACTaBIeHa FeoMOpHO3H-
TOM, Ma€ MPSAMHUIL 3B’ 30K 3 JEIKHMH OCOOIMBUMH OiOTHYHU-
MH acneKkTamMu (piJKICHUMH, CHICMIYHUMH, HepeOyBae mij
3arpo3010 3HUKHEHHS TOILO);

0,75: reoMiclie JEMOHCTPY€E HiTKy 3aJIeXKHICTH TeoMop¢oorii
BiJI IEAKMX OIOTHYHMX aCIIEKTIB;

1.0: mindHKa HpeACTaBIs€ OKPEMHIl BHIAIOK B3a€MO3B’S3KY
MiX TeoMOpQoIIoTi€to Ta 610piI3HOMAHITTSIM.

KynbprypHa LiHHICTh

0,25: € eneMeHTH KyJIbTYpHOTO 3HAYCHHSI, ajle HE MalOTh Ipsi-
MOTO Bi/IHOIICHHS 10 reoMop(oIoriYHOT 00CTaHOBKH;

0,5: € eneMeHTH KyJIbTYpHOTO 3HAYCHHS, Oe3M0CepeHbO
0B 5I3aHi 3 FeOMOP(OIOTiYHIM CepelOBHINEM, ab0 MicIie Mae
€KOHOMIYHE 3HAYECHHS;

0,75: ninsiHka 3aiiHsATa/Oyna 3alHsATa a00 Jy)Xe aKTyajbHa JUIs
MIEBHOT TPaJUIIHHOI CHIIBHOTH, a00 IisHKAa BUKOPUCTOBYBA-
Jacst s po3poOku reoMopdoIoriaHol Mozei;

1.0: ocHOBHA reoMOpQOIIOTiYHA XapaKTEPHCTHKA € aHTPOII-
HOW0, ab0 TMpeNCTaBiIse€ CHUMBOJI Hapojay/perioHy, abo Mae
BEJIMKE 3Ha4YCHHsI [UIs icTopii reoMopdoorii.

Ecretnyna 1iHHICTH
1: ymoeu eizyanizayii
(AV1)

0,25: icHYIOTh 3HAa4YHI TPYAHOLII Bi3yasi3alii caWTy, HEMOX-
JIMBO HOOQYUTH HOTO B LIJIOMY;
0,5: € 3HauHI TpyAHOWII 1714 Bizyani3amii caifTy, ane iforo
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Kineus Tabmmmi 1.7

XapaKkTepuCTUKU KinbKicHe 3Ba)KeHE OL[iHIOBAaHHS
Ecretnyna 1iHHICTH MOYKHa T00AYUTH B IOBHOMY 00CSI31;
1: ymosu sizyanizayii | 0,75: miclie MOXKHa OTJISIHYTH O€3 TPYIHOLLIB, ajie TUIBKH 3
(AV1]) MIEBHUX TOYOK 30pY;

1.0: micre MoXxHa OOAYUTH €3 TPYJHOLIIB Oe3 HeOOXiTHOCTI
Hepexo/ly Ha MEeBHI TOUKHU 30pY.

EcreTnyna 1iHHICTE 0,25: MicIie CHIIbHO 3MiHEHE/IerpaioBaHe;
2: 36epesrcenns 0,5: ninsHKa 4acTKOBO 3MiHEHa/ierpaayBaia;
(AV2) 0,75: micue 3i 3MiHaMu, aje 3 HEBEIUKUM BIUIMBOM Ha HOro
€CTETHKY;
1.0: gingHKa y Xy’Ke XOPOIIOMY CTaHi 30epeKEHHS.
Ecrernuna ninHicTh 0,25: HU3BKUH — €CTCTHYHHN BUMIp HE CIpHA€ 3alydEHHIO
3: ecmemuyuHuil 6uMip Bi/IBilyBa4iB;
(AV3) 0,5: cepenniii — ecTeTHYHUI BUMIp MOXe OyTH NPUBAaOIUBUM

JUIsL KOHKPETHOT ayIuTOopii;

0,75: BUCOKHH — €CTCTHYHHI BUMIp MOXKE 3HAYHO CIPHATH
3aJIy4CHHIO BiIBiyBadiB;

1.0: BHHSTKOBHI — IEOMICIE y)KE€ LIMPOKO BH3HAHE CBOIM
€CTETHYHHUM BHMIPOM.

Ecrernuna ninHiCTh (AV1 +AV2 + AV3)/3

[ BCTaHOBJEHHS AKOCTI riApocucTeM Ha TEPUTOPii MPOIOHYETh-
Csl CKOPHMCTATUCST MENOOUKOIO BCMAHOGAEHHS AKOCMI IpyHmosux 600. Bona €
OCHOBOIO JUISl JTOCSTHEHHs Beix 17 mineit cranoro po3sutky (LICP). IloTtouni
JOCII/KEHHSI BUKOHYIOTBCS JJISl OLIHKMA Ta MOJIEIIOBAaHHS BPa3lMBOCTI perio-
HAJIBHUX BOJOHOCHUX TOPHU30HTIB JI0 AHTPOMOTeHHUX 30ypeHb. OKpiM COJIOHO-
CTi SIK OCHOBHOT'O TIOKa3HUKA SKOCTI BOJIH, 3a0py/THCHHS IPYHTOBUX BOJI 3a0py-
THIOBaYaMH BUKJIMKA€ CEPHO3HE 3aHEMOKOEHHS, OCKINBKH HAJIXO/KEHHS 3a-
OpyIHIOIOUHMX PEYOBHH Yepe3 MHUTHY BOAY MOKE MPU3BECTH O XPOHIYHHX i
TOCTPUX PHU3HKIB JIJIsI 3I0POB’S.

Cepen OimpII HIX TI’ATACCATH JOCTYHMHHX METONIB JUII BH3HAYCHHS
BPa3IMBOCTI MiA3€MHUX BOJ CTAIOTh BCE OiNbII MOMYJSIPHUMH METOAM, 3a-
cHoBaHi Ha iHgekcax, Taki sk DRASTIC (Aller Ta in., 1987; Dawood Ta iH.,
2022), SINTACS, EPIK Ta iHIeKC Bpa3IHBOCTI BOJOHOCHOTO TOPU3OHTY (aqui-
fer vulnerability index (AVI)). BoHn MOXyTh 3aCTOCOBYBATHCSI B PI3HHX CIIe-
Hapisix 1 moTpeOyIoTh MOPIBHAHO MeHIe nanuX [13].

Inoexc epazmusocmi 8odonocHozo copusonmy AVI, 3acHOBaHMH Ha
IBOX (DaKTOPAX: MoSWUHI wapy ocadié 1 2iopasuiyniti npogioHocmi ISl KOXK-

HOTO MIapy, € MEePCIEeKTUBHUM ITiIX0I0M. BHKOPUCTOBYIOUH TiIPOT€ONOTiYHI
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Ta/abo TPYHTOBI JaHi, 3a UM METOJIOM NPUSHAUAIOMbCS Petimutel 8Pa3IUGOC-
mi 3a6pYOHEHHs IDYHMOBUX 800 8I0 HU3LKO2O 00 GUCOKO20 OISl PI3HUX YACMUH
cywi. Ilpyu BU3HAYEHH] 30H 30€pe)eHH MiI3EMHUX BOA a00 BUOOPi MOTESHITIH-
HUX MiCIb JUTSI 3eMJIEKOPUCTYBaHHS Tiaxin AVI € qye KOpUCHUM.

Jln1st OIIHKHM SIKOCTI IPYHTOBUX BOJI Ha TEPUTOPIi palloHy AOCIIKEHHS
NpUIMaeThCs BIATIOBIOHA MporpaMa Bizbopy HmpoO IPyHTOBHX BOA. Y HOTOY-
HOMY AOCIIPKEHHI HEOOXiHO BPaxOBYBaTH OCOOJIMBOCTI PO3TAlIyBaHHS CBEp-
JUTOBUH, PO3KHJIAHUX MO JOCTIIKYBAHOMY PETiOHY, SKi 3aKJIaJalOThCS IS
OTPUMAHHS IaHUX IIOJI0 3MiH y CTaHi MiJJ3¢MHHUX BOJ.

KommnekcHe BimoOpakeHHS cTaHy IMiJ3€MHUX BOJ| HAIalOTh 3a pe-
3y/lbTaTaMy XiMIYHOTO aHaii3y/abo iHpopmarii Ipo MOHITOPUHT iX B HAYKOBUX
myOmiKamisx, 3BiTax TOMO Ha 0a3i aHAJITUYHUX BHCHOBKIB BIIMOBIIHO IO TO-
OynoBwu miarpam [laiimepa Ta Jlyposa 3 BukopuctanusMm maketry WQChartPy na
Python (Yang et al., 2022), onrcoBoi CTAaTUCTUKHU Ta MIPOCTOPOBOTO PO3MOILTY
3MIHHHX 3a JomoMoror makera R gstat (Pebesma, 2004) y cratuctuaHOMY
nporpaMHoMy 3abe3neueHHi R (Bepcist 3.6.3).

HoctynHa indopmartis s o6macTi JOCTiKEHHS T03BOJISIE BUKOPUC-
TaHHsA AVI, skuii BpaxoBye nBa mapaMmerpu. [lepmmii — e TOBIIMHA KOYKHOTO
ocanoBoro mapy (D) Hax caMuM BepXHIM BOJIOHOCHHM TOPHU30HTOM, a JAPYTHA
— TimpasnivyHa mpoBigHicTs KokHOrO mapy (K). Taxum guHOM, TigpaBiidHuit
omip (C) ans mapiB Big 1 10 § MOXKHA pO3paxyBaTH 3a JOIIOMOTOIO:

i D.
C= Z—’ , (1.1
i1 K;
ne C — rigpaBiiuauii omip; D — ToBIIMHA Mmapy; K — TiapaBiivyHa MPOBiAHICT
mapy [13].

3a 11i€10 METOAMKOIO OLIHKA CTaHy TiJpOpecypciB Ha OCHOBI OTpHUMa-
HUX 1HCTPYMEHTAIBHUX BH3HA4YEHb XIMIYHOTO CKJaxy BimoOpaskae perioHajb-
HUW PO3MOJIJ 3arajbHOTO BMICTy PO3YMHEHHMX TBepAuX pedoBuH (total dis-
solved solids (TDS)) y TenaeHmisx 30inbiienHs Ta smeHmeHds TDS (puc. 1.6).

3 METO BUSIBIICHHS 3aKOHOMIpPHOCTEH 3a0pyAHEHHS I'PYHTOBUX BOJ
MEBHIMH 1HTPEIIEHTAMH TOCIKYIOTh KOPEJAIii MK OCHOBHUMH i0HAMH Ta
JIOCITIHKYBaHUMU (i3HKO-XIMIYHIMH TTapaMeTpamu rmokazano (puc. 1.7).

JIJiss TeOoXIMIYHOrO TPYIyBaHHS MiJA36MHUX BOX 1 JUIsl mependavyeHHs
MIPUPOJH Ta MOXO/HKEHHS THUIIB BOAU IPOIOHYEThCA BHKOpHcTaTH Python i
WQChartPy (Yang et al., 2022) ms crBopenns niarpam [laiinepa i dyposa.
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Pucynok 1.6 — Konrypna kapra TDS npocTopoBHX 3MiH IPYHTOBUX BOX
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Pucynok 1.7 — KopensiiiiHa Matpuist Gpi3uko-XiMiYHHAX ITapaMeTpiB

3a momomororo niarpam [ladimepa (puc. 1.8) BimoOpaxaroTh iOHHHUI

CKJIaJ KUTBKOX ITP0o0 BOJAW Ta PI3HUIIO MK JOCITITHUMH 3pa3kami [13].
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Pucynok 1.8 — Jliarpama Ilajinepa amst 3pa3kiB mi3eMHHUX BOJ JOCIIDKYBaHOT
TepuTopii

Y KaTiOHHOMY TPUKYTHHKY ITPOOH BOIW PO3TANIOBaHi B 30HI JOMiHY-
BaHHS HATpilo, TOAI SK B aHIOHHOMY TPUKYTHHKY YITKO BHHO II€pPEBaYKaHHS
xJjopuaiB. 3a giarpamoro JlypoBa BCTaHOBIIOEThCS PiBEHb MiHEpaizallil BOIH,
CHIBBITHOIIICHHS CKJIAJOBUX i0HIB. Tak y mpukiazi MaloTh HepeBary BOIH 3i
cmagom Na™ — Ca** — Mg?" — CI- (78,94 % 3paskis), Na* — Mg*— Ca** — CI-
(10,5 %) i Na" — Ca?* — Mg?* — HCO*", Na* — Ca?" - CI (5,25 %) (puc. 1.9).
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Pucynok 1.9 — Jliarpama [lypoBa [uist mpo0 miA3eMHUX BOA JAOCIIIKYBaHOI TepUTOPIT
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TakuM 9UHOM, CTpaTETii 3eMJICKOPUCTYBaHHS Ha MIiCIIEBOMY PiBHI BH-
KOHYIOTBCSI Ha PiBHI KOHKPETHHUX IPOEKTIB, peaji3amis SKAX MOB’s3aHa 3 BH-
HUKHEHHSIM YU 3MIHOIO MPOCTOPOBUX, CTPYKTYPHO-(PYHKITIOHATHHUX XapaKTe-
PHUCTHK MPHUPOJTHO-TEXHOTEHHUX TepuTopii. OmucaHi MeTonu € 3aco00M JIocC-
JDKCHHS aHTPOIMOI'CHHOT TpaHc(opMallii HABKOJIHMITHHOIO CEPEIOBHIIA, IO
JIO3BOJISIFOTh BUSIBUTH MPOCTOPOBY OPTaHi3allifo, BiIHOCHI MTOKa3HUKH CKOJIOTi-
YHHUX TpaHCOpMamiil 3a pi3sHUMHU BUAAMHU 3eMJICKOPHCTYBAHHS B MEKaX MOHi-
TOPUHIOBHX Teputopiii. BomHouac HEOOXiTHO OKpeMO 3BEpTaTH yBary Ha
IUIONLLY BOJOJUTY Ta HaOIp TifpOJIOTIYHMX MOKa3HUKIB, OACEHHOBI CHCTEMH €
OUTBII Y TIIMBUMH IO 30BHIIIHIX BIUIHBIB.

1.2 BusHaveHHs piBHA IepeTBOPHOBaHOCTI (TpaHcdopmamii) -
MPHPOTHUX CHCTEM HABKOJIHIIHLOIO CepPef0BHIIA

[MonynspHOIO TIpH JOCTiIKEHHI aHTPOTIOTeHHOI TpaHchopmarii Ha-
BKOJIMIIIHBOTO CEPEOBUINA € TPOMO3UIIisl BU3HAYATH KOe(ilieHT aHTpOIi3aril
(Ky), 3a 1OTIOMOTOI0 SIKOTO KOXXHOMY THITY 3€MJICKOPHCTYBaHHS Ha KOHKPETHIHN
TEPUTOPIl MPUCBOIOETHCS KOSPIIIEHT JECTPYKTUBHOTO BIUIUBY [2]-[6].

HaiimeHme 3HaYeHHS «Baru» HAJA€ThCS 3eMIII IIPHPOJIHO-3aII0BITHOTO
¢doHay, a HAWOIIBIINI BaroBuii YNHHUK IPHUCBOIOIOTH IIPOMHCIIOBUM TipHHYO-
JOOYBHMM KOMIUIEKCAM, JI¢ TIEPETBOPEHHS CYyTTEBO BIUIMBAIOTH HA T€OJOTIHHI
Ta TeoMOp(}OITOTIUHI KOMITIOHEHTH CEPEIOBHIIA.

KoediuieHnT anTpomizaiii BU3Ha4aeThCs 32 HOPMYIIOH0:

Z’” iPidi
K, =Pl 12
a 100 (1.2)
ne K, — xoedilieHT anTpomnizaiii; Y r;p;q; — CyMa HPOAYKTHBHOCTI CIIiBBi-

HOIIEHHS U0l (y BiZCOTKaX) KOHKPETHOTO THILy 3€MJICKOPHCTYBaHHS, HOTO
BaroBOi HOPMH Ta Jiana3oHy B JAiara3oHi MOCTiTOBHOCTI EKOHOMIYHHUX BIUIMBIB
(Bixm 0 it mpUpOAHUX 3amOBiAHUKIB 10 10 I MPOMECIOBUX 3€MeJb) BiIIO-
BIZIHO: 7 — PaHT aHTPOIIOTEHHOI NEPEeTBOPIOBAHOCTI JIAHAMIAPTIB i-M BHIIOM
BUKOPUCTAHHS; p; — ILloma panry (%); q; — iHgekc [MuOUHU IepeTBOPIOBAHOCTI
naHamadTy; 3a HEOOXIHICTIO BpaxyBaTH # — KUIBKICTh HaJUIIB B MeXaxX KOH-
Typy JaHAmadTHOTO PeTioHy [6]:

_Zlnpa)n 13)
100
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TepuropianbHOIO OAMHUILEIO AJISI BU3HAUEHHS K, BBaXalOTh HNPUPOJ-
HUH KOMIUIEKC TIEBHOTO apeaiy. [IponoHyeThCcsl HacTyITHUN Jiarna3oH Koedimi-
€HTIB JUTSl BU3BHAYSHHS CTYIEHs MEpEeTBOpEeHHs cepenoBmma: <3,80 — cmaboT-
panchopmoBanmii; 3,81-5,30 — TpanchopmoBanuii; 5,31-6,50 — momipHO TpaH-
copmoBanmii; 6,51-7,40 — cuiibHO TpaHchopMoBaHuit; > 7,41 — CHIIBHO TpaH-
c(opMOBaHUH.

Left MeTox HE € MOBHICTIO OLIHOYHHUM, alleé € HEOOXiTHOIO YMOBOIO
OIIIHOYHUX JOCITIJKCHb TpaHCc(hOpMaIliil cepeJOBUIIA Ta JO3BOJISE HAJATH Bi-
3yaJi3amilo IpPOCTOPOBOTO PO3TallyBaHHs aHTpori3aii [6].

BpaxyBanHs 3eMenb, CYMDKHUX 1 PO3TallOBaHWX HA TEBHIN BiJCTaHi
BiJl PEriOHy JOCTIKEHHS, € TAKAM K€ BaXKJIMBHM, 5K 1 IX PO3IIOILT Y KOHKPET-
Hilt 30HI Bu3HaueHH K,. KoHKpeTHI TepuTopii MOXYTh 3ajHIIaTHUCS BiJHOCHO
HEOCBOEHHMH, aJ€ 3 OIJIAAY Ha MPUPOAHI HAIXOIKEHHS PEYOBHH, BOHH MO-
JKYTh TiAMAIATH i 3HAYHUH aHTPOTIOTCHHHWI BIUTHB Yepe3 TOCTIONApChKy Jlis-
JBHICTH 11032 iX MeKaMH. [IONOBHUBIIM CHIBBIIHOIIEHHS IUIONI MO3HIIHUMH
BJIACTHBOCTSIMH 3€MEJb 1 THIIOM iX «BI3€pYHKY», HAJa€ThbCsl AETaJbHE II0sIC-
HEHHSI TEPUTOPIaIbHOI OpraHi3amii 3eMJICKOPUCTYBAaHHS Ta BiAMOBIAHICTH ii
BHMOT'aM €KOJIOTiYHO1 piBHOBArH.

Jns mpukiany po3paxyHKy 3MiHHOCTI JlaHAIIaTiB TepuTopii 3emie-
KOPHUCTYBaHHS pPO3TISHYTI AocmimkeHHsS Kym sHCBKOTO paifioHy XapKiBCBHKOi
obmacri (puc. 1.10) [6]. B Mexxax 3a3HaueHOro paifOHY BiI3HAYAIOTHCS Pi3HO-
MaHiTHI CyKYITHOCTI IPUPOIHUX 1 EKOHOMIYHUX CKJIQ[IOBUX I'€OCHUTYaLlii.

A . approxlmate boundary
"~ Rivers, resarvoirs —==" belwesn sleppe (Lhe puulh
part of the region) and

g dlinee 4 Watershed number
forest-steppe landecapes

Pucynok 1.10 — Kapra po3ranryBanHs Ta CTpyKTypH Oaceiiny Kym'ssHcbkoro paioHy
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Ky’ suepkuii paiioH 3a ¢i3nko-reorpadidHiIM pailoHyBaHHSAM 3aliMae
MIPOMIXKHE TOTOJIOTIYHE TOJIOKEeHHS MiXK JIiBOOEpEKHIM JICOCTEIIOM 1 CTETIOM,
10 TIOB'SI3aHUH 3 MPUPOTHUMH KOMIUTIEKcaMu B AoiuHI p. Ockin. PizHOMaHITTS
MPUPOJAHUX PECYPCIB CIPHSIIO POMHUPEHIH CHCTEMI 36MIICKOPUCTYBaHHS: PO-
30paHOCTI, CIIeliai3alii CiTbChKOTO TOCTIOAAPCTBA, OpraHi3allil MoceIeHb, 10
moTpeOye BpaxyBaHHS IUX OCOONUBUX ACIEKTIB Y CUCTEMHU ONTHUMI3allil IpH-
pomokopuctyBaHHs. CTaH Teonoro-oporpadiyHUX KOMIIOHEHTIB CEpeIOBHIINA
BU3HAYAETHCS PO3TAIIYBAaHHAM PaioOHY B IOJUHI p. OCKLI, pO3BUTKOM SIPOIIO-
JIOHUX 1 3CYBHHX IMPOIECIB, €pO3ii HOKPUBY.

Jist 3a3Ha9eHNX (PAKTOPIB CIIPHUSiE BHHUKHEHHIO TIPUPOTHUX KOMILICK-
CiB HU3BKOI MPOAYKTUBHOCTI Ta MPHUPOIOEMHOCTI, MiABHIIYE epO3iiiHO-3CYBHY
HeOe3MeKy, 110 € MPUYMHOI0 HEeOE3IIeUYHOro CTaHy Oaratbox OyaiBelsb Ta iHXKe-
HEPHHUX CIOPY, BUKJIMKAE COLIaNbHY HANPYTy Ha MiCIIEBOMY piBHi [6].

JIst BcTaHOBIEHHSI PiBHS 3MIHHOCTI JTaHMIIA(TIB HAJXaHOT TEpUTOPii
JOCIIJIKCHHST HEOOXITHO BUKOPUCTATH JIETANBHY KapTy aHTPOIOTCHHUX TEpPH-
TOpIAIbHUX KOMIUICKCIB. Y BH3HAYCHOMY MPHUKIAIl B paMKaxX JOCIiIKCHHS
OCKOJIbCHKOTO €KOJIOTIYHOTO KOPHIOPY PO3IJISIIAEThCS CIPOILEHa KapTa CTpY-
KTYpH 3eMJICKOPUCTYBaHHs paiiony (puc. 1.11) [6].

Forests
74 Arable lands 5 pagtures
El Built-up areas = Reserveirs

Pucynok 1.11 — ITpocTopoBa koHGIryparlist THITIB 3eMJICKOPUCTYBaHHS pailoHy

37



OCoOMBICTIO ITHOTO PaliOHY € 3apeTyIbOBAaHUMN CTIK: 3HAYHI TEPUTOPIl
3aTOILTIOIOTHCS BOJAMH O3€p-HaKOMU4yBadiB. (3epO-HAKOMUYYBA4 CYTTEBO
3MIHIOE BUXITHUA TPUPOIHUN KOMIUIEKC 1 HOMY B XOJIi TOCIIiKCHb TTPHCBOIO-
€ThCSl BUCOKHUH KoedillieHT erarry TpaHchopMalii cepenoBumia. Y TOH ke dac
el 00’€KT MEBHOIO MIpOIO CIIPHSIE 3POCTAHHIO CEPEAOBHIE-yTBOPIOIOYNX (Y-
HKIIH TepUTOpIi.

AHTpOTIOTeHHY TpaHC(OpPMAIlil0 HABKOJIMITHHOTO CEPEJOBHINA Bif-
3HAYAIOTh 32 TAKOIO O3HAKOIO: YiM Oinblile CYUACHULl AHMPONOZEHHUL MepUmo-
PlanbHull KOMIAEKC GIOPIZHAEMbCA 6i0 NOYAMKOB020 NPUPOOHO2O, MUM MACUL-
madHiuow € mpancpopmayis.

Jlo 3HaYHO BUIO3MIHEHUX BITHOCATH MPUPOIHI KOMIUIEKCH, KOMIIOHE-
HTH SKUX 3a3HaJM KapIWHAIBHUX I[EPETBOPEHb Yy YACTHHI OLIBII iHEPTHUX
CKIIQJIOBHX: TPYHTIB, JITOT€HHOI OCHOBHU. lle CTOCYETHhCSI MPOMHCIOBHUX 30H i
3a0yI0OBaHUX MICHKHX TEPUTOPiH, e JaHmmadT CyTTEBO 3MiHEHHWH, a 3HAYHI
IUTONII I'PYHTY 3aMiHEH] HENPOHUKHUMH MOBEPXHSAMH [6].

3HaYHO TPaHCPOPMOBAHUMH MMO3HAYAIOTH JUISTHKY, HA SIKHX TOBHICTIO
3MIHIOETHCS JTAaHAMAPT: HAPHUKIIAT, ¥ pasi 3aTOIICHHS TEPUTOPil BOJaMH Ha-
KOITUIYBaJILHOTO 03€pa CYXOJIJ MEPETBOPIOETHCS HAa BOTHUHN JmaHmmadT, ado
Ha JIICOBI 3eMJIi TIEPETBOPIOIOTHCS Y CLIBCHKOTOCTIONAPCHKI MOJISL.

AHTpomoTeHHa TpaHc(hOpMaIlisl OB’ SI3YEThCA 1 3 OCBOEHHSIM HaBKO-
JUITHBOTO CEPEIOBHIIA, a CAME BPAaXOBYETHCS CKIAJHICTh BUKOPHCTAHHS TPH-
poaHuX pecypciB Teputopii. Yum Oinvue npupoOHux pecypcie 3aiy4acmocs 6
20cnodapcmeo AK chinbHo, max i okpemo (y pasl HECYMICHUX THIIB 3eMJIEKO-
PHUCTYBAHHS), MUM OLIbUL OCBOEHOIO 88ANCAEMBCA MEPUMODIAL.

Takum 4MHOM, MiJ] 3HAYCHHSIM «AHTPOMI3aIis» PO3YMIIOTh 3AIEHCHO-
cmi aHmponocenHux 00°exmie 8i0 npupoou ionoGioHo 00 cmyneHs Kopeiayii
MIdIC RPUPOOHUM NOMOKOM peyosunu (enepeii) i nodibnumMu nomoxamu, 3mine-
HUMU OILTLHICMIO TOOUHU, 8 AHMPONO2EHHO-MPAHCHOPMOBAHIL ce0CUCmEMi.

VY GaraTboX MOCHIIKCHHAX TPU PO3MIAIl MUTAaHb 3MIHHOCTI TMPUPOJ-
HUX JaHAMAQTIB BiI3HAYAIOTH KYJIBTYPHHN JaHIIAPT TAKIM YHHOM:

- KyJAbTYpHHUH JaHAMAPT = aHTPOTIOTCHHHUMA JTaHAIIA(T;

— KYJBTYPHHU JIAHAMA(T € TUIIOM aHTPOIIOTEHHOTO JaHmagTYy.

AnTpornoreHHa TpaHchopMallisi HaBKOJHIITHBOTO CEepPeloBHINA € 0e3-
MEPEPBHO PO3IMOAITICHOI XapaKTEePUCTHKOIO, TOMY il aJeKBaTHO MOJAIOTh Yy
¢dopmi nons (tobto citku B I'IC), Ha BiAMiHY BiX PO3PUBHOTO y3arajJbHEHOI'O
HAQJIaHHS B MEXaX JIAHAMAPTHAX TEPUTOPIAIbHUX OJUHHIG. [Ipu po3paxyHKy
CHIBBiTHOIICHHS TUIOM] Pi3HUX BHUIIB MIPUPOJOKOPHUCTYBAHHS JJIS AEIKOTO paid-
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OHY yCepeIHEHHs HEOOXiNHO BPaxOBYBaTH HE TiJIbKH PO3IMONIJT Y HHOMY aH-
TPOTIOTCHHUX YTi/Ib, @ H pO3MOIUT IPUPOIHOTO (HOHY, IKHH OYyII0 3MiHEHO.

Y Mexax palloHy ycepemHeHHS MOXYTh OyTH NpUHANMHI JBa BapiaH-
TH TTIOETHAHHS IPUPOAHUX 1 IEPETBOPEHUX KOMIUIEKCIB:

1) KiJbKa MPUPOTHUX TCPUTOPIATHHUX KOMIUICKCIB 3 BUKOPHUCTAHHSIM
OJTHOTO BUJIY 36MJICKOPUCTYBAHHS,

2) OIWH MPUPOIHWIA KOMIUICKC, TIOEHAHWHA Pi3HUMHU BHIIAMHU 3eMIIe-
KOPHCTYBaHHSI.

I B mepuromy, i B Apyromy BapiaHTax (OPMYETHCS MEBHUN PE3YINIBTY-
FOUMH TTOJIITOH, IO € HACIIIKOM MPOCTOPOBOI BiIMIHHOCTI MIPUPOTHUX TEPHUTO-
pilaybHIX KOMIIIEKCIB Bil aHTpororeHHUX. Barosi koedimieHnTn y popmyni npu
HEOOX1THOCTI KOPHUT'YIOTh. Y pe3ynbTaTi BOHH OyqyTbh Pi3HUMH HaBITH JJISL O1-
HOTO THUILY 3€MJICKOPHUCTYBaHHS.

Take KopuTyBaHHS BpaxOBY€E IiABHINEHY YYTIWBICTH abo i1 BiACyT-
HICTh OKPEMOT0 MPUPOIHOTO KOMIUICKCY IO TICBHOTO BHIY 3EMJICKOPUCTYBaH-
Hs. [Ipy Maniii pi3HOMaHITHOCTI IPUPOIHNUX KOMIUICKCIB 1 THITIB 3€MJIEKOPHC-
TyYBaHHS Ha TEPUTOPIl palioHy IeH MiIXia iIrHOPYIOTh.

Jlist po3paxyHKy KOedillieHTiB Ha OCHOBI Te000poOKH iHpOpMaILii Tpo
00’€KT JOCIIKEHHS BHIUIIOTH BCi IOJIITOHW aHTPOIOI€HHOT'O TEPUTOpiaib-
HOTO KOMIUIEKCY, IO Y3TOJDKYIOTBCS i3 3aJaHUMH IIPOCTOPOBHMH MEKaMH
TMPUPOJAHUX KOMILJIEKCIB, 3 METOI0 BH3HAYCHHS KOEQIIli€HTIB KOHBEPCIHHOTO
BIUIMBY THITYy 3€MJICKOPHCTYBaHHS B KOHKPETHOMY MPUPOTHOMY (DOHI.

3adani npocmoposi medxnci NPUPOOHUX KOMNILEKCI8 GUKOPUCIOBYIONb
01 PO3PAXYHKY NIAOU AHMPONOLEHHUX MePUMOPialbHUX KOMNLeKcig. 3roJioM
IUIONII Ta Koe(illieHTH 3aCTOCOBYIOTH JiIsl CTBOPCHHs Oe3lepepBHOI Mojeni
AHTPOII3AIi JOCIITHUX TEPUTOPIHL.

[Ipu gocmimkenHi Tparncdopmariiii cepeoBHINa TOMITEHAM € BUKOPH-
cTaHHs 0aCEHHOBOTO MIIX0AY, a HE JaHIIIAQTHAX OJUHUITb.

Hooin mepumopii 3a 6aceiinogorww cmpyKmypoio TIOB’SI3aHO 3
00’ €EKMUBHUM NOHAYEHHAM MeHC 800008 MA PYHKYIOHATbHO-NPOCOPOBOIO
1320021CEHICMIO KOJICHO20 3 800008 K YACMKOBO 8I00OKPEMIEHOI 80008i08i0-
HOI 00uHUYL, 00 €EKMA 3eMIEKOPUCTYBAHHS MA NEPEHOCY 3a0PYOHEHD.

3a3Buuail BOJOIUIA MaJIUX PIYOK € IUTICHUMH, IO TO3BOJISE PO3IIIS-
JIaTH 1X SIK OTEepPaTUBHI TEPUTOPiaIbHI OJMHMIN JOCHIIHKCHHS EKOJIOTIYHUX
TpaHcdopmaniii. 3riJHO 3 €0 BIACTHBICTIO BOJOUIBHUX TEPUTOPIH peKome-

HJIOBAHO MPOBOJMTH PO3PAXYHOK KoedillieHTa aHTPOMI3allii JUls OTHOTHITHUX
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B010360piB® mepmoro Ta apyroro panry. Taki po3paxyHKH IPOBOIATBCS 32
JTOTIOMOT'OI0 3aC00IB PErioHaNbHOI CTATUCTUKK HAa OCHOBI JIaHUX IIOJIS 3HAYCHD
K,. JInsg npoknagy HajaHi pe3yiabTaTH MOCHTIIKSHHS I BOJ0300piB Mallux
pigok Ky’ ssHchKOTO paiiony (Tabm. 1.8).

Tabmuus 1.8 — Koedimient anrponizauii s Bogoainis Kyn'saeskoro paiiony

Howmep KoediuienTt anTpomnizauii
BOOILTY Max Min Median Standard deviation
1. 4,420 7,516 6,815 0,530
2. 4,218 7,394 5,945 0,634
3. 6,863 8,425 7,383 0,232
4, 5,144 7,727 6,931 0,675
5. 4,960 7,545 6,893 0,730
6. 4,892 9,070 7,213 0,695
7. 4,817 8,005 7,434 0,443
8. 3,307 10,270 5,676 1,162
9. 3,775 8,468 5,848 0,561
10. 4,559 8,062 6,499 0,716
11. 3,691 7,845 5,711 0,601
12. 3,153 7,647 7,252 0,890
13. 4,286 8,820 7,321 0,626

YV wamganomy mutst npukiana Ky’ ssHCbKOro paidioHy piBeHb MOAHdika-
i BOMOIUTIB € qy*e TUPEPCHIIIHOBAHUM 1 BiJ3HAYAETHCS OUTBII 3HAYHOIO aHi-
30Tporiero Oamkde 10 mpaBodepekHoi mqoauHu p. Ockos. MakcuMaibHi 3HaA-
yeHHs1 K, OULTBII XapakTepHi I JIiBOOEPEKHUX BOMOMITIB, IO XapaKTepH3y-
FOTHCSL TIPOMHUCIOBUM PO3BUTKOM TEPHUTOPIl 1 3HAYHOI YaCTKOK CLTbCHKOTOC-

3 Bouosﬁfp — IUISHKA CYXOJOJy Ta TOBIIA IPYHTY i LipCHKUX IMOPIiJ, 3BIKM MPHUPOJIHI BOJHM CTi-
KalOTh Y DIYKOBY CHCTEMY, 03€pO Ta iHII BOAHI 00'eKTH. PO3pIi3HSIOTE BOI0300pH nosepxHesi Ta
niosemni. TloBepxHEBi BOm0300pH PO3MEKOBYIOThCS TiHISIMHU BOJOALNIB. OCHOBHIMH €I€MEHTAMH
BOZ10300pY €: BOAOLI, BOAO30IpHA IJIOMIA, CXWIH, Oa3uC epo3ii, eTeMeHTH rinporpadiyHol Mepexi
touo https://uk.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%BE%D0%B7%D0%B1%-
D1%96%D1%80

3a npono3unicro Ctpanepa HaiiMeHIINH (eIeMeHTapHUiT) BOJOTIK, IO He MA€ NPUMOK, HA3UBAEMb-
cs1 gooomokom I-eo nopsioky. Pidka yTBOpeHa 3JUTTSM 060X 8000MOKI6 1-20 pamney eésajcacmucs
piuxoio 1lI-eo nopaodky. OcTaHHS MOXKe IPUHMATH Oe31i4 eIeMEeHTapHUX BOJOTOKIB 1 3MIHIOE CBii
nopsinok Ha IlI-if nume y Bunaaky ii 3mutTs 3 iHmoro piukoro 1I-ro mopsaxy. Boxorix 1ll-ro mo-
PSLIKY BIAMOBITHO MOXKE NMpUilMaTH HEOOMEXEHO Yucio NpuTok I-ro i II-ro mopsiakis i mixBuiye
CBilf paHT HA OJWHMIIIO JIMIIE ITiCIS 3MUTTS 3 iHmIoro piukoro III-ro mopsaxy.
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MoapChKuX yrizmb. IIpaBoOepekHi BOMOMALIH, SIKi 32 CYKYITHICTIO TPHPOTHHUX
YMOB € MEHII 3pYYHHMHU U TOCHOAAPCHKOTO OCBOEHHS, XapaKTEPU3YIOThCS
MiHIMaJTbHIMH 3HAYeHHAMH K.

OTXe, 015 OYiHKU nepemeopro8anocmi ranouwagmis Yxkpainu suxopu-
cmogyemucsi memoouka I1.I'. Illnmenko (auB. Bupas (1.2)) sik OCHOBHHI MeTO-
JUYHU npuiioM [ 14]. BignoBigHO 10 i€ METOIUKHU, KOHCHOMY 3 8PAXOBAHUX )
6CIX aHOWAPMHUX pPe2ioHax 6udy NPUPoOOKOPUCTYBAHHSI HAOAEMbCA pPaHe
anmponozennoeo nepemeopenns (r) —Bin 1 go 10.

BinmoBigHO 10 30UTBIICHHS CTYIICHS MEPETBOPEHHS JIaHAIA(TIB, 3a-
JMy4eHUX y TOW YM IHIMUH B TPHUPOJOKOPUCTYBAHHS, iM IPHUCBOIOIOTH TaKi
pasrH: Jicu — 2, 6omota — 3, myku — 4, piuti — 6, BogHI 00'eKTH (IpUPOAHI, a
TaKOX BOJOCXOBHIIA, KaHAJH) — 7, 3a0y0Ba (MiChbKa Ta CiIbCbKa) — 8.

Jng o6niky rmMOMHA aHTPOIIOT€HHOTO MEePEeTBOPEHHS TaHAImadTy Ta
BHU3HAYEHHS «BAarm» KOXXHOTO 3 BHAIB IPHUPOJOKOPUCTYBAHHSA Y CyMapHOMY
MIEPETBOPCHHI OLIHIOBAHUX PETiOHIB BUKOPHCTOBYIOTh [HOEKC 2IUOUHU nepem-
6openns (q), IKUHA BCTAHOBIIIOETHCS EKCTIEPTHUM LUISIXOM. Benruyuny p; — naowi
paney (%) IpoNoHy€eTHCS BU3HAYATH 3aBAsAKU nporpami Plot Digitizer.

IMoxin Ha 100 BHMKOpHCTaHO JUIs NPHUBEICHHS OTPUMAHMX 3HAYCHb
1bOoro KoedimieHrta B po3mipHicTs Big 1 1o 10.

OTpuMaHi pe3yJabTaTH 3MIiHIOIOTECS B Mexax 0 < K, < 10, ne Ku —
Koe(illieHT aHTPOMOTeHHOro NepeTBopeHHA(auB. Tabn. 1.8). Takum YmHOM
BiZI3HAYAIOTh TAaKy 3aKOHOMIPHICTB: YuUM OLIba NAowa 6udy npupooOKopuc-
myeanHs i euwe iHOeKC 2IUOUHU NepemeopenHsl Ianouagpmis, mum OiILULOIO
Mipoio aanowagpmuuil pe2ion nepemeopeto Ha 20Cno0apcyKy Oisivhicms [2].

1.3 Buxopucranusa nporpamu Plot Digitizer nas pocaigxenns —
¢oto maTepianiB nocaigHUX TepuTOpii

Plot Digitizer — ue npocra y BUKOpuCTaHHI nporpama Java, sika 1o-
3BOJISIE OLM(POBYBATH TOUKH JAHMX 31 CKAHOBaHMX TpadikiB, MacIITAOOBaHUX
KpecieHb abo opdorpadiunux dortorpadiit. [Iporpama Brirodae GyHKITIIO aB-
TOMATHYHOTO OIU(PYBaHHS, SIKa aBTOMAaTUYHO OIU(pOBye Oarato TUIliB (HyH-
KIioHaTBHUX AaHux [15]. IIporpaMHuii 3aCTOCYHOK BUKOPUCTOBYETHCS B Hay-
KOBIH i JOCTITHIH poOOTI, B OCBITI JJis1 pakTuky (puc. 1.12).

Plot Digitizer — nporpamue 3abe3nedeHns, po3podiene Jxo3epom A.
XyBanbaoMm. OCHOBHOIO METOIO IPOTpaMy € OTPUMaHHs iH(popMalii 3 JBOBH-
MipHHEX rpagikiB abo rpa¢ikiB. YacTo MokHa 3HaiTh iHdopmauito y dopmi
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rpagika abo rpadika, Mo Mokasye 3B’SI30K MK ABoMa 3MiHHUMH. OnHaK 0
iH(popMarlis He Oye KOPUCHOIO, TOKH JaHi He OyIyTh IepeTBOPEH] Ha cTaH/a-
pTHI 3Ha4eHHS X-Y (popmaT Tabmumi) [16].

Wz tes PlatCigitiosr) Start Ly taking » pheto af i
20 Piat or seect an swting phota from yeur Phata
»

Sefict 4 paints in the Chart Jses {noe on the label

ot pording 12 This Gt seuencs: X A Point 1, X Ars
Baint 7, ¥ A Poirt 1, ¥ Aws Boin 2

The peints shoid prefesentiaily match the labels detected

A onLOaTTIES of e anes.

TakeaFicre  Selecta Pt
Hogh Precision Modn L]
® Dirag the cropging rectangle until it fits the plot aes on s Chart Uses Comima & Decimat Separator »
eeirety;
Aba PlatExgitions 1 [ N
FOTATE LEFT | AOTATE HIGHT i e ! LASL I
HEXT | Noa

([0} o < m o < nm o <

Check ff tho (0T data was comectly detected and make This is the axtracted data fram the pct accoeding to
EarmCtions 25 requit. Your settings. You can change the data before comying or
waparting
Prot Titia VOLUME PERCENT LIt
‘_____ Expus ieental
VOLUME PERCENT LIQUIOR (psia)
s Titla VOLUME PERCENT LIU 1,769913 G squ;sasJ
— e 1. 25408 Ak, 476
o 5545768 1563, 278
s Foint 1 Valow a 7473671 2045, 385
= .61 2609 2543,09
3.755374 3033, 796
W Auxis Point 2 Valow 12 5514142 3138,576
03005007 352,173
Logarihme X Ans »
¥ o Tl P [psia)
¥ ik Pt 1 Wik 1000
START SELECTION |
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curve an the plal
syt o, Vo the Sama Duttan £ feish
collecting data for the series. Ropeat the process 1o colkect | COFY DATA TO CLIPRCARD
data for additional senes
Figh Praision Mod R ] | VW GENERATED PLOT
Clnse | ALL ” LASTSET || LAST POSNT | | EQUATION FFT |
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(1} a < 1] Q L4 i a <

Pucynok 1.12 — Ipaktuane 3actocyBanHs nporpamu Plot Digitizer
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OTpuMaHi B MeXaxX MPOrpaMH MEPETBOPEHHS AO3BOJISIIOTH BUKOPUCTO-
ByBaTH 1H(GOPMAIIO U anpoxkcumayii yuxyii, oouucients KOoHCmanm, nio-
2OHKU MOO€, CMAMUCMuyHo20 Ma MamemMamuino20 ananizy, iHmezpyeanHs
ma ougepenyilosanns, nPocHO3y8anHsa, napamempu3ayii TOIO.

Indopmanito MO’KHa BHKOPHUCTOBYBATH JUIsl IOPIBHSHHS 3 BIACHUMHU
JaHUMH Ta BioOpakeHHI Ha HOBOMY, 1HIIIOMY Ta IIEPCOHATI30BAaHOMY CIOXKETI.

Ls mporpama € 4yqOBHM IHCTPYMEHTOM JUIS TEXHIKIiB 1 mpodecioHa-
JiB, TAKMX SIK HAyKOBIIl, IH)KEHEPH, apXiTEeKTOPH, EKOHOMICTH, (piHAHCOBI paj-
HUKH, JU3aifHepH Ta 0araTo iHIIUX.

Plot Digitizer qyxe mpocTHil y BUKOPHCTAaHHI, KOPUCTYyBaueBi MOTPio-
HO JIMIIE BiTKamiOpyBaTH Iporpamy, BUOpaBIIH TOYKU Ha Tpadiky Ta BKa3aBIIH
ix koopaunatu. [licns nporo KopucryBau Moxe BUOpaTH TOUYKHM Ha rpadiky, i
nporpamMa aBTOMaTHYHO po3paxye ix koopamHatu. IlepeTBopeni maHi MOXxHA
eKCIIOPTYBaTH B pi3Hi (hopMaTu. Y mporpami € iIHCTPYMEHTH I aBTOMaTH3aIlii
BUOOPY KPHMBHUX, BCTaBJIEHHS MPOMDKHHX TOYOK, HE3AJIE)KHOTO HMOBTOPHOTO
KaiOpyBaHHS OCi y, 110 TOJIETIIYE IEPETBOPEHHS IpadikiB y JaHi.

PlotDigitizer mpomoHye 6e3xowmosHy oHAAUH-NPOcPaAMY, SIKa Ma€ 00-
MexeHi Gynkmii. OmHAK 6e3K0wWmosHa oHAAN-8epCisn € docmamuboio sl 6a-
308UX 3a80aHb i Qydice NPOCMA Y BUKOPUCTHANHI.

CriouaTKy 3aBaHTaXyIOTb 300paxkeHHs Tpadika B PlotDigitizer i Bu-
Ouparots THI rpadika (2D TOuKOBi, CTOBIYACTI, KPYTOBi, MOJAPHI Ta MOTPiiHI
rpadiku goctynHi y Ge3komrToBHii Bepcii). BigkaniOpoBytoTs Bick/oci (iHik-
Hy, JiorapudMiuHy, nary/4ac, AOCTYNHI y O€3KOIITOBHiil Bepcii), BHOpaBIIN
ixHi KiHIIEBi TOUKH (3BepHITH yBary Ha X1, X2, Y1 i Y2) i BBiBIIM iXHi 3HAUCHHS
(0, 10, 0 i 20 BimnmoBigHO). [To3HAYAIOTH TOYKU AAHUX, KIAIAKOYU TOUYKH JaHUX
Ha Tpadiky, 10 aBTOMaTHYHO TeHepye ixHi 3HaueHHs. KopucHoto dyHKui€ero €
BIKHO MacIITa0yBaHHS y BEPXHbOMY MpaBoMy KyTi. KomitotoTe B Oydep 0OMi-
Hy a00 eKCTIOPTYIOTh I1i AaHi B iHII opMmaTu (csv, xIs Ta iH1Ii).

Plot Digitizer 6yno po3po6ieno mix Java i BUITyIOIeHO i JiLIEH3i€0
GPL 3 BigkputiM KosioM. TakuM YHHOM, porpamMa MyJIbTHIIATGopMHa, 0e3-
niepeOiiino mparroe mix Windows, MacOs i Linux [16].

1.3.1 3aranbHa xapakTtepucTuka nporpamu Plot Digitizer

IMporpama s oumdposku Digitizet 3amiHIOe TuiaHmer 3 onudpos-
koto. [HOMI HEoOXiMHO OTpUMATH 3HAYECHHS JMaHWUX 3 TpadikiB, HATPUKIAL Y
OiBpIIOCTI HAYKOBUX ITyOuiKaliii HamaloThes juile rpadiku, ane He myOosiKy-
I0ThCS 3Ha4YeHHs JaHuX. Digitizet 103BosIste J1erko GakTHYHO OTpUMaTH uppu
3 Takoi AiutsHKH. 1le TpueramHuii mporec:
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- iMmopTtyBaTH abo0 ckorioBaTH rpadik i3 daiimy B 6ydep oOMiHy;

— BU3HAYMTH CHCTEMY OCEH;

- omudpyBaTH HOTO aBTOMATHYHO a00 BPyUHY.

3HaueHHs JaHUX MOkHA 30epertu y Gopmati CSV abo ckormiroBaTH Ta
BCTaBUTH Oe3mocepenHbo B OyIb-sKy 1HIIY mporpamy, Hampukiag MS Excel
ab6o OriginLab Origin.

OcHo8HI (hYHKYIOHATLHI MONCIUBOCI NPOSPAMU:

1) aBToMaTnuHe oungpyBaHHs JTIHIHHUX 1 TOYKOBHX Jiarpam;

2) py4HUil pexuM ou(POBKY KIIALAHHIM MHIII;

3)iMnopTyBaHHS BCiX MOIMUPEHHX (GopMaTiB (ailiaiB 300paxkeHb, y
1.4. gif, png, tiff, jpeg, bmp;

4) BcraBka rpadikis yepes Oydep oOMiHy;

5) oTpUMyBaHHS CKPIiHIIOTIB;

6) excriopTyBaHHS HaHHUX K ¢aitn CSV abo Excel abo uepes Oydep
oOMiHy, roToBuii 10 iMrnopTy B Oararo iHmMX nporpam (Hanpukiaz, Originlab
Origin, Microsoft Excel);

7)00pobKka HaxWIeHWX abo CIOTBOpEeHWX TpadikiB, OCi HE MOBHUHHI
OyTH OpTOrOHAJIBHUMH;

8)Hanaui oci niHilHa, JorapudMidHa, 3BOpPOTHA Ta OCi IaTH, OCi Hyacy;

9)macmtadyBaHHA TpadikiB, BigA3epKaIOBaHHS Ta 00epTaHHS,

10) BHU3HAYEHHS KiJTBKOX Pi3HUX HAOOPIB NaHUX;

11) copryBaHHS 3HauU€Hb JaHUX;

12) HagaHHS BHUEPITHOI OHJIAHH-TOBIAKY [17].

BunydeHHs JaHUX € BayKIIMBUM 3aBJAHHSAM Yy IIPOBEICHHI TOCIIIKECHD,
0COOJIMBO B CHCTEMAaTHYHOMY OTJIS/II Ta MeTa-aHali3i. 3a3BHYail JOCIITHUKH
HAJIAI0Th CBOI JIaHI y CBOIX myOiikamisx a0o y BiAMOBIAHUX monmaTkax. Jleski
CTaTTi BimoOpaxaroTh rpadiku 6e3 MKOJHUX MOB’sI3aHUX JaHUX.

Barato crareii, omyOmikoBaHUX JaBHO, HE MAIOTh EJIEKTPOHHOI KOTIii, a
€ y CKaHOBaHOMY BapiaHTi. Y IIMX BHIIaJKaxX BWIIyYEHHs AaHMX i3 rpadikiB €
IPOOJIEMHOIO 3a71a49€t0.

[Ipu BuMiproBaHHI JOBXMHH CTOBITYHMKIB Ha Tpadiky NesKi JIOIN BU-
KOPUCTOBYIOTh PYYHHH MiAXiJ 1 CIIBBIJHOIIEHHS AJsI OLIHKM (PaKTHYHUX Ja-
Hux. Lleit MeTox 3aiiMae Garato 4acy, OCOOJHBO KOJIM HPU OOpPOOIl BEIUKOTO
o0cary nmaHuX. JIOMTBHUM y TaKOMY BHUNAJAKY 3aCTOCYBaHHS mporpamu Plot
Digitizer nnst BrtyueHHs 1aHuX i3 rpagiki [18]. 3aBantaxuTtu Plot Digitizer
MoxHa Ha http://plotdigitizer.sourceforge.net/.
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Ile mporpamHe 3abe3reueHHs] BUMara€ BCTAHOBJCHHS BipTyaJbHOL
MalMHU Java, o 3aBaHTaxyeThbes 3 https://java.com/en/download/.

1. Bigkputyn 3006pakeHHs, K MOKa3aHo Ha pucyHky 1.13 [18]:

3o00paxkeHHs Mae OyTH y dopmari .jpeg abo .bitmap. Bigznauaiots Ha
300pakeHHI MMeBHI 3HaYeHHsS Ta MacmTad. L{i BeNMYMHU BUKOPHCTOBYIOTH IS
OLIIHKK TOYHOCTI MPOTrpaMHOro 3abesneueHHs (puc. 1.14).

[EZ piot Digitizer

Edit' Tools -Sptions. Help

% Open Project File

ﬂ Save Project As..,  Chrl+5
Save Image As...
Export Data 4

& Print Data
Grid Print Setup
Print Selected Rows

Print Image

Prinkt Setup, ..

F1 Exic

Pucynoxk 1.13 — Bigkpurrs nporpamu Plot Digitizer
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Pucynok 1.14 — 300paskeHHS pUCYHKY JUISl BUUTy9EHHS TaHUX

2. O6paru tum rpadika BiAMOBIIHO J0O TOTO, YA PO3TAIIOBaHi OCi X,
abo oOuBi B norapupmivHOMy MaciuTabi uu Hi (puc. 1.15) [18].
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Pucynoxk 1.15 — Bubip tumy rpadika

3. [To3HAaUHTH TPU TOYKH KaJliOpyBaHHs, 3HAUCHHS X 1 ) IKUX BCTaHO-
BieHi. L{i Touky He MOBUHHI 3HAXOMUTHUCS Ha OAHIN npsmiid. Jlis miei oneparrii
BIZIKPUTH BIKHO KaJliOpyBaHHS, SIK TIOKa3aHO Ha PUCYHKY 1.16.

& Calibrate Plot
Pt | dlY FDatax | Daa¥™{
| x | v |8 Lst Peint { _ _
T - E v o
z | |
= FdPoint
; |
5
Cabate | Cocdl | Rt |
£ |
7

Pucynok 1.16 — BigkputTs BikHa KaxiOpyBaHHs

Bubpartun nepury Touky Ui mo3HaueHHs. € Jyma, sika J0IoMarae To4-
HO TMO3HAYUTH TOUYKY. KiamHyTH J1iBOIO KHOTIKOIO MUIII Ha TOTPiOHY TOUKY.
Bubpatn aBi inmmi Touku. Lli Tpu Toukm xamiOpysBanHsa mo3HaueHo sk Cl, C2 i
C3 na pucynky 1.17.

Jlnst BCTaHOBIIEHUX TPHOX TOYOK BBOJSTHCS iXHI 3HAYEHHS X 1 Y, K
mmoka3aHo Ha pucyHky 1.18 [18].

[Ticns mpoBeneHNX NpoLEyp HATHCKAIOTh «BiIKaIIOpyBaT.
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Calbrals ol | Ret |

Pucynok 1.18 — BcraHoBneHHs 3Ha4YeHb X 1y U1 00paHUX TOUOK

4. TTo3HaYNTH TOYKH, 3HAYCHHsI AKUX Tpeba 3HaTH. i1 11boro HE 00-
XiJIHO KIIAI[HYTH HA HHX JIIBOKO KHOMKOI MHIINI. 3HAYCHHS X 1 y L€l TOYKH
3’SBIATHCS B JiBiM YacTHHI ekpaHa. Km0 Tpeba 3HAYCHHS BHIAIUTH, TO KIa-
1Ial0Th WOTO MpaBoio KHomKoto muti (puc. 1.19) [18].

VY HaBeneHOMY IPHUKIAl 3HaUYeHHA Ha rpadiky nopisHioe —1,37, Tomi
K 3HaUeHHs, sike oTpuMano Bix Plot Digitizer, nopisuioe —1,36919, o 61a13b-
KO Ta CTAaHOBHUTD BEIMYHHY BigmHOCHOTO BigxmieHHs 0,059 % (puc. 1.20).
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Pucynoxk 1.20 — IIpuknan BCTaHOBJIEHHS 3HaYE€Hb TOYOK

5. Jlmg 3pydHOCTI TpOBEAEHHS MNpOLEAYpPH pPO3Mi3HABAaHHS 3HAYCHb
MO>KHA 3MIHUTH Ha3BHW CTOBIIIIB X 1 y Ha apKyIlli, HATUCHYBIIN Ha KHOIKY, 00-
BEJICHY YePBOHHUM KOJIFOPOM, SIK IIOKa3aHO Ha PHCYHKY 1.21.

2| 2|=|#| o-
[ =i

Pucynok 1.21 — 3amina Ha3B 111 CTOBILIB KOOPANHAT rpadiky KaniOpyBaHHs

V BikHI «CTOBIIII MiTOK» BBOISTH MOTPiOHI HA3BH IS OCeH X 1 y st
aHanizoBaHoi Qirypu (puc. 1.22). YV HagaHoMmy HpHKIaai MO3HAYAETHCST X K
«4ac micyst JTIKyBaHH, a ¥ K «eri3oau iHTepdeicy 3a IeHb».

de Edit Toos Optons Help
% @8 ol &= --0167 ¢=89.6
time posttrestment | Ul ecisodes per day A,
LabelXCahmﬂk IS | 1 e |-1.36915 = ; e
Label ¥ Colama 7 e || 5 i
2
== T 5

Pucynok 1.22 — INpuxian peanizamii 3aMiHE Ha3B CTOBITYMKIB KOOPAWHAT

6. OTtpuMaHi pe3ynbTaTd poOOTH EKCHOpPTYIOTh y (ain Microsoft

Word, Excel abo TexcToBuii daiin, sk moka3aHo Ha pucyHky 1.23 [18].
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Pucynok 1.23 — EkcopT OTpHMaHHX JaHUX B TEKCTOBI JOKYMEHTH

VY xoxmi poborm Hax ouudpyBaHHAM TpadidHUX JaHHX 30epirarThb
JMIIe 300payKeHHs Y1 3arajoM nporpec y Oyap-skuid yac, BuOpaBmm «306eper-
TH TIPOEKT sK» [18].

Plot Digitizer Hamae Taki KOpuCHI HYHKIIT 1T KOPUCTYBadiB, SK 3MiHa
KOJILOPY TOYOK KajliOpyBaHHS Ta MapKepiB TOYOK, Mi0Ip KOJILOPY Ta MIMPUHH
repexpects, Bubip 3MiHu po3Mipy 30imemenns [19].

1.3.2 Inmi moxauBocti Plot Digitizer: BusHauenHs miuomi ¢iryp
rpadivyHoi inTepnperanii 1aHUX, TepUTOPil

PlotDigitizer miartpumye Ttaki rpadiku: XY (XY, ricrorpama, po3mip
KPOKY), TOPHU30HTaJIbHA CMYyTa, BEpTHKaJIbHA CMYTra/CTOBICLb, NuUpie/NOHYUK,
NOJAPHUL, MPIUKOBUL, Kapma 3 macuimabom, giocmans, kym i naowa [20].

[upir/moHYAK CUILHO BiAPI3HAEThCA Bif iHmMX. JlaHi Bi3yamizamii B
IUKIIYHOMY (OpMaTi HaJaeThes K MMAaToK nupora. KoskeH 3pi3 BimoOpaxkae
BIJICOTOK ejneMeHTa. [ pydHOTOo OTpHMAaHHS JaHHWX 3 KPYTOBOi/TIOHYMKOBOI
Jiarpamu, moTpiOHI npuHaiimMHi Tpu Mapkepu: O, P11 P2.

«O» — noyaTok; noTpibHO mepeTsruyTH OykBy «O» 10 mMoyarky jiar-
pamu «ampir/monunk». [Totim momictut «P1» Ha oMMH KiHeNb mupora, a «P2»
Ha IHIIWIA KiHeI[b TOro camoro nupora. Ilicis mporo Ha maHen HaOOpy MaHUX
3’SIBUTHCS BIICOTOK ceKTOpy «P1P2y.

[Ipu HeoOXigHOCTI BimoOpakaTh 3HAUCHHS NaHWX y Ipobax, a He y
BiJICOTKAX, 3BEPTAIOTKLCS JI0 TaHeli MacITaly.

[IpomoBXyIOTH IO3HAYATH KiHII 1HIIUX CEKTOPIB, IXHI BIJMOBIIHI 3HA-
YEeHHS JaHUX TeHEPYBAaTUMYThCS Ha MaHeNi Habopy JaHUX.
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3a moTpedoro MepeMillyroTh OYb-SIKUH MapKep, BiIOBiIHI 3HAYCHHS
OHOBITIOIOTHCS] aBTOMAaTH4HO. HalaeThest MOXKIIMBICTD 3IpyMyBaTH KilbKa Map-
KepiB 1 MEePEeMICTHTH iX TMepeTATYBaHHAM a00 BHIAIHMTH, KJIAIHYBIIN TPaBOIO
KHOTIKOFO MUIIII.

Jns KUTbIIEeBHX JliarpaM I0YaToK KOOPAMHAT HEe BKa3aHO, TOMY CIOYa-
TKy NoTpiOHO Bragatu Mapkep «O». IToTiM BimperymoaTtu «O» micis MO3Ha-
YeHHS BCiX ()parMeHTiB, K IMOKa3aHO Ha pUCYHKY 1.24 [20].

Foods Rich in Vitamin C

Guavas
Bell peppers
Kiwifruit

Vol Typs  Percar

Strawberries

Oranges

Pucynok 1.24 — Po6ota 3 nuki-rpadikamu: BUIy4eHHs JaHUX 3 AiarpaMu HOHYHK

IMonsipHa giarpama/aijiiHKa BUKOPUCTOBYE MOJSIPHY CUCTEMY KOOP-
JIUHAT 3aMiCTh JCKapTOBOI CUCTEMH KOOPIWUHAT JJIs BimoOpakeHHs naHuX. [Tpu
KaniOpyBaHHI nonspHoro rpada 3acrocoByrots Tpu Mapkepu: O, R, 1 ©.

“0” — mouaTok koopauHaT, “R” — Bimomuii paxiyc, a “@” — BimoMuit
KyT. Mapkep “O” mepeTaryroTh A0 MOYaTKy MOJISApHOI aiarpamu, “R” Ha modo-
JKEHHS BIZIOMOTO pajiyca Ta “®” Ha MOJI0KEHHS BiJOMOTO KyTa.

[Ticns mepecTaHOBKM MapKepiB BBOAATHCS 3Ha4eHHS R 1 O y mois
BBOJy Ha TIaHEITi IITKaJIH.

3aiexHo Bix rpadika BUOUPAIOTh KYTOBHH HANPSAMOK: MPOTH TOUH-
HUKOBOi 200 TOJTUHHUKOBOI CTPLJIKH.

[Ticns xanmiOpyBaHHs JAiarpaMy BHIIy4YarOTh JaHi, IPUCKOPIOIOYH IPO-
LeAypY 3aBASKA BUKOPUCTAHHIO aJITOPUTMIB aBTOTpeicHHTY (pHc. 1.25).

IloTpilini giarpaMu 3a3BUuail BUKOPUCTOBYIOTHCS JUIsl HAJAHHSI KOM-
MO3ULIT TPHOX PI3HUX EJIEMEHTIB y JBOBUMIPHOMY IPOCTOpi. PiBHOCTOpOHHIN
TPUKYTHHK YacTillleé 3aCTOCOBYIOTh IPH HEOOXiTHOCTI BimOoOpaXKeHHS MOTpiii-
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HOT crcTeMHU, 3a gormomororo Plot Digitizer oTpuMyroTh aHi 3 OyIb-SKOTO THITY
TPHUKYTHHKA, BKITFOYAI0YH PIBHOCTOPOHHIH.

nf2) wwr is) \/ ©
3 L] W sor / =
: ™ / \
(safe) tnte) /
150+ a0 ~ »
Jrrey
R
»
n) 180+ 350° 2m) .
gl Degres
) .
e 2300
(rmfe) (imje) P—
2407 300
(dnf3) 2 (snfz)
Ganj2)

Pucynok 1.25 — BumydeHHs JaHuX 3 HOJISpHOTO rpada

Jlst xamiOpyBaHHs TPIHKOBOI Aiarpamu, po3MinIyroTh Mapkepu (A, B i
C) Ha TphOX BEpIIMHAX TPUKYTHHKA. [TiC)IA IIBOTO MPHUCTYMAIOTH 10 BIITyYCHHS

JMaHWX 3 giarpamu. Bingcotkoswii ckian A, B i C BigoOpakaeTbcs Ha maHemi
Habopy ganux (puc. 1.26) [20].

[CATIE TR

Vo by Forcct

Pucynok 1.26 — Po6ota 3 moTpiitHuMu giarpamMamu
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3a 3aMOBUYYBAHHIM KOMITO3UIIii Y BiZICOTKAX, NMPH HEOOXiTHOCTI 3Mi-
HIOIOTH Ha JIpoOu. Mo)kHa BUKOPHCTOBYBATH alTOPUTMH aBTOTPEHCHHTY, 1100
BHUTATTH TOYKH Ta/ab0 KpHBi 3 Tiarpamm.

Kapra 3i macmiTabom i BiicTaHHIO: BiJIcTaHb MiXK OyJIb-SIKUMHU JBO-
Ma TOYKaMH OOYHCIIIOIOTH SIK IPH X HaJIEKHOCTI OAHIN MPsMIiH, TaK i pU Has-
BHOCTI KiJIbKOX IPSIMHX Ha X OUIAXY.

[To-miepmme, 0OMparoTs OMOPHY BiACTaHb. JlJIs mi€i mporexypu BUKOPH-
CTOBYIOTh Mapkepu “P1” 1 “P2” s mo3HayeHHs IIOYaTKOBOI Ta KiHIIEBOI IO-
3uwii omopHoi miHii. [TotiMm BBOAATH 3HaueHHs “P1” 1 “P2” Ha maHeni mikamy.
Hampukan, Ko KOHTPOJIbHA BiJICTaHb CTAHOBUTH 40 OJWMHUIIG, BU3HAYAIOTD
“P1” sk 0 1 “P2” s1x 40.

[o-apyre, Big3Ha4YarOTh HUIAX. BifcTanp nuiAXy BigoOpakaeThCsl IiJ
naHesutio MacimradyBaHHs. [Ipu poOoTi B Oyab-sIKui Yac BUOMPAIOTh, TIEpPEeMi-
IIyI0Th a00 BUIAISIIOTH Oyab-ski mapkepu [15]-[20].

Jas xkyTa e Tpu mapkepu: O, P11 P2. “O” € mkepenom, Toxi sik “P17 1
“P2” € KIHIIEBUIMH TOYKaMH IBOX pykaBiB. [laHens Habopy maHuX BimoOpaxae
nBa kytu: P1P2 i #ioro nomatkoBuit P2P1. IIpn HeoOXimHOCTI MOKHA TIEPEMK-
HYTH OJMHHUITIO BUMIPIOBaHHS 3 Tpajyca Ha pajaiaH.

IInomy o0unciooTh OyIb-IK01 001acTi Ha 300paXKeHHI, SKIIO BiNo-
Ma KOHTpPOJIbHA BifcTaHb. s po3paxyHKy IUIOMII MOTPIOHO HE MEHIIEe TPHOX
MapkepiB. He moTpiOHO 3akpuBaTH perioH; mepenadadacTbes, Mo KiHIEBUH Ma-
PKep 3aKIHYYETHCS TOYaTKOBUM MAapKepOM, OXOIUTIOYN (GopMmy.

OO6uncrena moma BijoOpakaeTbes Mij] MaHEIII0 MaclTa0yBaHHS.

IIpu pobGoTi mependayeHo BHOpATH Ta MEPEMICTUTH ab0 BUAAIUTH
Oynb-sKi Mapkepu B Oyab-sikuii yac [15]-[20].
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2 3aBaaHHsl i BUMOIM /10 BHUKOHAHHSI pPOOOTH 3 BHU3HAYEHHS -
MeTPHK OI[iHKH CTYNECHI0 AHTPONOT€HHOI NePeTBOPIOBAHOCTI TaHIIA(TIB

2.1 TocigoBHiCTh BHUKOHAHHS PO000TH oOHUPPYBAHHA KapT -
JocaigHuX TepuTopii B mporpami Plot Digitizer

Iz mporpama s Windows mig Ha3Boro Plot Digitizer, octanHiO Bep-
cifo sIKoro MOKHa 3aBaHTaxuTH K PlotDigitizer 2.6.9 Windows.zip. [Iporpa-
MY MOXKHA 3aIlyCTHTH OHJIAiH Oe3KOIITOBHO Ha XOCTHHI-nposaiinepi OnWorks
Jutst pobounx cranmii [15]-[20].

3aBaHTAXXATH Ta 3allyCTHUTH OHJAWH mporpaMmy Tia Ha3Boio Plot
Digitizer 3 OnWorks 6e3komroBHO. J[0OTpuMyBaThucsi TaKkuX IHCTPYKTHBHHX
MOJIOXKEHb, 11100 3aITyCTHTH L0 IPOrpamy:

1. 3aBanTaxkre nporpamy Plot Digitizer Ha cBiit koM roTep.

2. Bsemith y (arimoBomy wMeHemkepi https://www. onworks. -
net/myfiles.php?username=XXXXX 3 0axaHuM iM'IM KOPHCTyBaua.

3. 3aBaHTaXKTe 1110 porpamy B (aiioBuii MeHemKep.

4. 3anycTiTh Oymb-skuii oHnaitH-emynsatop OS OnWorks 3 1iporo caii-
Ty, ajie Kparie oHIaiH-eMysTop Windows.

5. Tepeiinite nmo dainoBoro Menemxepa https://www.onworks. -
net/myfiles.php?username=XXXXX 3 0axxaHuM iM’sIM KOpPHUCTyBa4a y 3aIrymie-
Hiit OC Windows OnWorks.

6. BcTaHOBITH 3aBaHTa)XEHY MIPOTpamy.

7. 3aBantaxre Wine i3 peno3nTopiiB NporpaMHOTo 3a0e3NeYeHHs Tuc-
TpuOyTHBa Linux. I[Ticis BcTaHOBNEHHS ABidi Tpeba KIAITHYTH MpOTpamy, mob
3aIyCTUTH Horo 3a jpornomororo Wine. Ilpn HeoOXimHOCTI MOXHa cnpoOyBaTu
PlayOnLinux, He3Buuaitnuii intepgeiic noepx Wine, sikuii JOIOMOXe BCTaHO-
BHTH TOMYJSAPHI iporpamu it Windows.

Wine — nie cnoci6 3amycTuTH mporpamHe 3adesnedeHHs Windows y
Linux, ane 6e3 Windows. Wine — e piBeHs cymicHocti 3 Windows i3 Biakpu-
TAM BHUXITHUM KOJIOM, KM MOe 3aryckaru nmporpamu Windows Ge3noceper-
HBO Ha Oymb-sKOMy pobouomy ctom Linux. Wine 3anoBo peanizye Windows 3
HyIs1, 00 MokHa Oyno 3amyckar Bci Windows-niporpamu, GpakTHyHO HE 1OT-
pebyroun Windows [15].

[Iponec onmpyBaHHs CKIIATAETHCS 3 ACB ATH €TAIIB:

1. Bigkputu kapTuHKy abo cororpadysary JiISHKY.

2. O0pi3aTi KapTHUHKY, 11100 BUJIINTH CIOKET.

3. BupiBHATH IIISHKY, SKIIO MTOTPiOHO.
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4. BukoHaTtH TOHKE 00pi3aHH, SKIIO MOTPIOHO;

5. BcraHoBUTH ONOpHI TOYKK oceit X 1 Y 3a monmomororo mansist abo
Apple Pencil

6. HanamtyBaTu 3aroJioBKH OCE# 1 OTIOPHi TOUKH.

7. OtmdpyBatu psia JaHKUX 3a JOITOMOT OO majbiis abo Apple Pencil.

8. Ilo3HauHTH psijT JaHUX.

9. IlepernsgHyTH Ta EKCIOPTYBAaTH ONU(POBaHI JaHI Ta BH3HAYCHY
IUTOIY 200 BU3HAYUTHCS 3 MiJITHAHUMU PIBHIHHIMH.

Hanpukinni npouecy ckoritoBaTi 1aHi B Oydep oOMiHy, SKIIO NOTpi-
OHO TIOMIMUTHCS 3 IHIIOIO TPOrPaMoOI0, MEPeryITHYTH IudpoBuil rpadik ado
MiITHATH PIBHSAHHSA 3 OIU(PPOBAHUX JAHUX.

2.2 Po3paxyHoK mJioml O00’€KTIiB Ui PO3PAXyHKY CTYNEHIO -
AHTPOIIOT€HHOI MepeTBOPIOBAHOCTI JaHTWADTIB

Jns mpukitany 3acTocyBaHHS IporpaMHoro 3actocyHKy Plot Digitizer
IIpY OIHII 3MIHHOCTI 3a Koe(illieHTOM aHTpomi3auii IpH BU3HAYECHHI IIIOII
cknanoBux JITC HamaHi oOYHMCIIEHHS TUTONI TEPUTOPIM MBOX PaiOHIB 3 Pi3HUX
obnacreid YkpaiHd, 1m0 BiAPI3HAIOTHCS CKIAAHICTIO KOH(piryparmii rpaHump —
Kanyceknit paiion IBano-®pankicskoi obnacti, SIBopiBchkuii paiioH JIbBiBCh-
koi obmacti. Y poOoTi BHUKOpHCTaHI JaHI ATiacy aAMiHICTPaTHBHO-
TEPUTOPIAIEHOTO YCTpoto Ykpainu [21]

2.2.1 Ilpuknan 1: Po3paxynok miomi Kamycskoro paiiony IBano-
®paHKIiBCbKOI 00J1aCTi

Buxioui oani 0o npoecxkmy — 3HIMOK eKpaHa 3 KOHTypoM Kamychkoro
paiiony IBano-®paHkiBchbKOi 00NacTi, HaJaHUH aTIacoOM aJMiHICTPaTUBHO-
TEPUTOPIAJILHOTO YCTpOlo YKpaiHH, i3 3a3HaueHHsM Macutaly 20 KiJoMmeTpiB
(puc. 2.1) [21].

JUTsl MATOTOBKM JNaHWX IOM0 OOYMCIICHHS IUIONII HAJTaHOTO paloHy
BukopucraHo Plot Digitizer. {1 mporpama no3Bojsie 3poOMTH CKaHOBaHE 30-
opaxennst y ¢opmari GIF, JPEG a6o PNG i mBuako omudpysaru 3HaueHHS,
HATHCHYBIIHM MHUILIEIO TOYKH JOCITIIKYBAaHUX JaHHX.

OtpumaHi pe3ynbrati X-Y 30epiraroTs B TEKCTOBHH (aiiir i BUKopuc-
TOBYIOTb 3a morpeboro. Plot Digitizer npattoe sk 3 JiHIHHHUM, TakK i 3 Jorapud-
MigHAM MacmrTabom oci. Llei mporpamunii makeT oOpaHuil [t onnpyBaHHS
IO TpaHMLi padoHy reoiHdopmaniifHux AaHux. JIs HagaHHS 3HIMKY KapTu
3a3HAYEHOr0  palioHy  BHUKOPHCTaHI JaHi  Amiacy  aaMiHICTpaTHBHO-
TepUTOPiIEHOTO yCTpoto Ykpainu 3a 2021 pik (puc. 2.1) [21].
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Pucynok 2.1 —3nimMok mporpamu «3HIMOK ekpaHa» 3 koHTypoM Kasycekoro paitony

pationy

o]
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TR - O e et i

IBano-®pankiscrkoi obnacTi

BinmoBigHO 10 007aCHOTO YCTPOIO BHPI3aIOTh TEPUTOPIIO JOCHTITHOTO

1 BizkpuBatoTh B nporpami Plot Digitizer (puc. 2.2).

VR TV o e e ] T P P L

Pucynok 1.2 — 3HiMOK 3 KoHTYpoM Kairycpkoro paiioHy
IBano-®pankiBebkoi obmacti y cepsici Plot Digitizer
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Jis onmdpyBaHHS mporpama Io3Bojsie BimkamiOpysatu oci X Tta Y
BiAmoBinHO 1o Macmtady. st mocnigHoi TepuTopii paiioHy 3a kapTtorpadiu-
HOIO iH(popMamieio MaciTabyBanHs ckiaagae 20 kM (puc. 2.3).
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Pucynok 2.3 — IliaroroBka KOOpAUHATHOI CITKHU /U151 OLU(POBYBAHHS

Y KOOpIMHATHIH CHCTeMi BPaXxOBYIOTh MacuITad rpadiyHoro o0’exra:
xoMaH 010 Enter Number BBoaMThCS MacmiTaOHa ciTka i oci X 1 Y, K TOKa-
3aHO Ha PUCYHKY 2.4.
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Pucynok 2.4 — Bubip cucteMu KOOpIMHAT BiIIOBITHO 10 MacmiTaly MOJaHHS
Kanycekoro paitony Plot Digitizer
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[Ticna BBenmeHHS MacmTaly 3a HampsMaM# onudpyBaHHSA Tpeba 3miiic-
HUTH 00XiJZ IO KOHTYpPY TpaHuli 3 QikcyBaHHAM KoopauHaT X Ta Y, Hamararo-
YHCh TOMACTH Y BCi MEXIi TpaekTopii TpaHmIls Teputopii paiiony. HeoOxizHo
0COOJIMBO YBaYKHO MPOBOAUTH 00Xif CKIIAAHUX KOHTYPiB TEPUTOPIiH, mo6 3armo-
0irT MOXMOKM y KiHIIEBOMY PE3yNIbTaTi BEJIMYMHH IUIONI 00 €KTY SIK 3HA4HE 11
BIIXHUJICHHS BiJl peasibHUX 3HAYCHB (puC. 2.5).

.- T e e
e | |,-m-.\.-,-||,u-u.ma.|m.n [ e (oo ..

Pucynok 2.5 — Busnadenns koopaunar X ta Y 1o rpaHHLi pailoHy

VY pe3ynbTaTi MpOoXOMKEHHS 0 KOHTYPY PailoHy OTPHMYIOTH TaOJIHIIO
BXITHUX JaHWX [UIA nomyKy miomi Kamxycekoro paitony (puc. 2.6).

v DR 1~ R et bt meeemit

B e L —— | 1

Pucynok 2.6 — OtpumaHni BUXiJHI AaHi /sl BA3HAYSHHsI IUIo1i paiiony B Plot Digitizer
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Y mporpami Plot Digitizer € MoxIHBOCTI 30€perTs OTpUMaHHI HaHi
KOOp/IMHAT 10 KOHTYpY 00’ekTa y Bumnsiai excel ¢aiinmy. Ilpn o6xoxi rpaHmii
Kamycbkoro paiiony orpumano 227 To4dok (puc. 2.7).

[FEf] ®aiin [paska Bun Boaska  ®opmar
NEHR G Q| VE G

Al - # Y(X), created by H
s B | ¢ | B
AY(X), creatird by Plot Digitizer, 2.6.8

Date: 18.08.24, 14:59:08

221
XY _
-52.4786,1.07962,
-53.8282,0.35%874,
-56.7971,1.61943,
-57.5619,3.59874,
-56.6172.4.72335,
-56.5272,6 20783,
-56.0324,6 92758,
6.3023,9.17679,
5 |-56.2227 110211,
-56.1673,11.5160,
-56.4372,12.4157,
-57 6968.11.8309.
-59.3612,12 1457,
59.9910,11.8309,
-61.9703,13. 6762,
-61.7454,14 3050,
-62.3752,15.0697,
-62.8700,14.8898,
-64.7143,16.8691.
-64.3995,17 6338,
-64.8043,18.3386,
-64.7143,19.2083,
64 1745,19.3432,
-63 814721 1426,
64.0846,22.1772,
-67.4584,23.1219,
-68 2681 22 3AT2
o4 e b kalush
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Pucynoxk 2.7 — Jlani onndpysanust mwiomi Kamycekoro paifoHy npu 00XomKeHHI IpaHHII
tepuropii (nuB. puc. 2.6) B Plot Digitizer

Takum unHOM, 3aBasku nporpami Plot Digitizer orpumani no4aTkosi
JlaHi Ul BUKOPUCTAHHS IHTEPBAJIILHUX METO/IB OOUMCIICHHS IUIOMIKUHY 3aJaHO-
ro rpadiuHoro o0’exra, 00poku kaprorpadiyHoi iHpopmarii.
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[Ipu BUKOHAHHI POOOTH MOKHA BHUKOPHCTAHO MOMJIMBOCTI TPOTpaMu
Plot Digitizer anst o6uncnenHs miomi (iryp pizHOi CKIaIHOCTI METOJIOM iHTET-
pyBanus. Tak mmsa Kamycekoro paiiony IBano-@paHKiBCBKOi 00macTi 3a OTpH-
MaHUMH JaHUMH onH(pyBaHHS KOHTYpY Oe3mocepenHbo y mporpaMi po3paxo-
BaHa IJIONIA HOT0o TePHUTOPIi, [0 BiTOOpaKeHO HA PUCYHKY 2.8.

'neXlB rvsns‘ﬁk // f
2 T E———

Polygon Area

Heu
Digitined polygon asca:
BErea (pixels) = & B0 310
Area (scaled) = I 563,11
MADETRE: TF any of the segmants m:bing up the polpgon croee |
L | 2 b

R o W

Pucynok 2.8 — Pesynsraru obuncnenns ot Kamycskoro paiiony B Plot Digitizer

OO6unciena Tuoma Bipi3HAETBCSA Bifg (HAKTHIHOTO 3HAYCHHS OOCATY
tepuropii Kanycekoro paiiony na 0,00341, To6t0 Ha 0,341 %.

IToMuiiky MOKHA 3MEHIIMTH 32 PaxyHOK 3MEHIICHHS KPOKY 00XO-
JOKEHHS TpaHUI Ipu onndpyBaHHI KapTorpadidHOTro 3HIMKY paifoHy abo 3a
paxyHOK OLITBII BAAIOTO 00XOPKEHHS KOHTYPY TpaHulll paiiony (puc. 2.9).

-2 m w -
e
ool | | [hur &1 o T i | Lt [wF]

Pucynok 2.9 — O6xokeHHs! KOHTYPY I'paHUIli paifoHy i BU3HaYeHHS IUIOIII
tepuropii Kanycekoro paitony IBano-®pankiBcbkoi obmacti
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2.2.2 Tlpuxkaang 2: Po3paxyHok mjomi SIBopiBchkoro paiiony
JIbBiBchKOI 001acTi YKpaiHu

Buxioni oani 0o npoexmy — 3HIMOK eKpaHa 3 KOHTYpoM SIBOPiBCHKOTO
paiiony JIpBiBCchKOi oOOmacTi, 3poOJeHHME 3 aTIacy  aaMiHICTPaTHBHO-
TepUTOpiaJIbHOTO ycTpoto Ykpainu [21]. Ha BigMiHy Bix KoHTYpY rpanuis Ka-
JIYCBKOTO paioHy Mei TepuTopii SIBOpIBCHKOTO paioHy MaroTh OUIBINY KiJb-
KiCTh BHTHHIB Ha TiBIHI i 31e0ibIIe BU3HAYCHI KPUBOJIHIMHICTIO IiISHOK.
Teputopis paiiony BinoopakeHna B Macmradi 10 kimomerpis (puc. 2.10).

JBBIBCEEHA
1 pakion A3

CAMEIPCREHA
Paion

Pucynok 2.10 — 3uimMok kaptu JIbBiBChKOI 06macTi 3 KOHTYpOM SIBOPiBCHKOTO paiioHy

JUIs TiATOTOBKM JaHUX IMIONO OOYHCICHHS IUIONII HAJaHOTO paiioHy
Bukopuctano Plot Digitizer (puc. 2.11) [15]-[20].

OundpyBaHHS KOHTYPY II0 TPaHMII palioOHy MPOBOJUTHCS BiJIIOBIIHO
1o kanibpyBanHs oci X Ta Y 3a MacmTaboMm 10 kM, HagaHuM Oe3mocepeHFo Ha

KapTi, SIK IIOKa3aHO Ha PUCYHKY 2.12.
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Pucynok 2.12 — Bubip cuctemMn KOOpAMHAT BiAMOBIIHO 10 MaciuTaly KapTu
SIBopiBcekoro paifony Plot Digitizer

[epeBaroro mporpamu Jjisi BAKOHAHHSI pOOOTH € Te, 110 MOXHa BCTa-
BUTH TOYKH MDK JBOMa BXe OLHM(POBAHUMHU TOYKAMH, KJIALHYBIIH MPABOIO
KHOTIKOK0 MHUIIN Ha HEOoOXiJHEe Miclle, Ta BHOpaTH y CIUTUBAKOYOMY MCHIO
«BcraButny. AHAJIOTIYHO € MOXKIIMBICTh BUJAJIUTH TOYKH, KJIAIHYBIIM PABOIO
KHOTIKOIO MHIII TIO0 TOYKaX, i BUKOpHUCTAaTH QyHKIiI0 «Bumamutny». Taka QyHK-
LIOHAJIBHICT 3py4YHa JJIsl KOPETryBaHHS BUOOPY IPOMDKKY Ha KOHTYpI 00Xomy
TpaHUIN MPH OMU(PPOBYBaHHI, MO0 BCi TPaHUYHI TOYKH 3HAXOIWINCS Ha IMps-
Miil TiepecyBaHHs MO KOHTYpY. TakMM YHHOM JOCSTA€ThCS BHCOKA TOYHICTBH
00uYnCIIeHHS IO METOIOM iHTETPYBAaHHS.

VY pesynbrari NpoXoHKEHHS 10 KOHTYPY paiioHy OTPUMYIOTH TaOJIUIIIO
BXIHUX JaHWX [UIA TOMIYKY IIomi SIBopiBcekoro paitony (puc. 2.13).
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Pucynok 2. 13 — Buznauenns xoopaunar X Ta Y 10 KOHTYpY paiiony B Plot Digitizer

[Ipu onudpyBanHi KOHTYpY IpaHHI TepuTopii SIBOpPIBCEKOTO paioHy
orpumani koopauHat Mg 340 Touok. IIporpama Plot Digitizer mo3Bomse pe-
3yABTaTH BU3HA4YCHDb 30epert y BUNiAi excel gaitmy (puc. 2.14).

|-30.7542,15 2862,
-30.6532,14 2424,

-36.3098,9.89899,
|-36.5118,9.45495,
|-37.0505,9. 69496,

Pucynok 2.14 — Koopaunaru rpanuii teputopii SIBopiBcbkoro paitony (aus. puc. 2.13)

62



OTxe, mepeBaroro BUkopucTaHHs mporpamu Plot Digitizer mnst Bupi-
LIEHHS 3a]a4i OLIHKK 3MiHHOCTI JJaHAA(TIB IEBHUX TEPUTOPIH € MOXKINBICTH
HaIiBaBTOMATUYHOTO ouU(pyBaHHs JTiHild IUIsHKU. Ll GyHKIS aBTOMaTHYHO-
ro onudpyBaHHS 3aJIeKUTH Bi TPOTrpaMH BEKTOpHW3aIlil 300pakeHHS i Ha-
3Boto "autotrace". 11106 ckopucratucsi GpyHKIIEI0O aBTOMaTHYHOTO OLU(pPYBaH-
Hs, HEOOXITHO BCTaHOBUTH "autotrace". bunpmie indopmanii mpo "autotrace"
MOJKHA 3HAWTH TYT: http://sourceforge.net/projects/autotrace/ .

VY mexax nporpamu Plot Digitizer 6e3nocepesnbo 103BOJISIE po3paxy-
BaTH IUIONLY 3aJIaHoi TepuTopii SIBOPIBCHKOTO paiioHy, CKOPHCTABIIUCH (DYHKITI-
eto Polygon Area (puc. 2.15).

Pucynok 2.15 — Pesynbsraru obuncinenss miomnii SIBopiBcekoro paioHy B Plot Digitizer

3a BUCHOBKaMH OILiHIOBaHHS IUTomli SIBopiBCcEKOTO paiioHy JIbBiBCHKOT

- |Rigitised prlpgon area:
Area (piwels] = 5 T76 543
Area |(scaled) = Z 358,512
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IMnoma SABopiBCEKOro palioHy 3a OOYHUCICHHSAM CTAHOBUTH 2 358 Km?,
a 3a reoganuMH 2 380 km?

SIBOpiBCbKUM
panoH

000 b IE 4

Q s :mmmm

Fh 180,51
- visthe puiey
o

=w 238
PO —
o e ¢ el . ;i

Takum unHOM, BigHOCHA ToMuKa ckiaagae 0,00924, a6o 0,924 %.

2.3 O0unciaeHHs1 IO 00’€KTiB OMiHKM 3MiHHOCTI JaHmxmadTiB
MeTOIaMH YHCeJILHOTO0 iHTerpyBaHHSI

IIpu HasIBHOCTI HABHKIB MPOTrpaMyBaHHSI MOXHA BHKOHATH POOOTYy Ha
OibI BUCOKOMY piBHI. [Ipu 1iboMy IS BU3HAUEHHS TIOMII 00’€KTa 3aCTOCO-
BYIOTh MaTEMaTHYHI METOJIH, 3aCHOBAHI HA IHTETPYBaHHI — METOIH YHCEIHHOTO
inTerpyBanns: CiMIicoHa, Tparnenii, byis.

1 Merton Cimncona*: ocHoBHa ifes metony CiMIICOHA TOJATaE B TO-
My, 110 allpOKCUMYIOTh (pyHKIiIO apabojaaMy 3aMicTh OPSIMOKYTHHKIB YU Tpa-
IeIiH, K poOUTBCS B OMHOWMEHHHX Meronmax. Meron CiMIICOHA BIIOMHU SIK
MeTox mapaboi abo KpUBOMIHIHHUX Tpareriil, mo nepexdadae moOyoBy napa-
6oin, siKka HAWKpaIuM YHHOM IiIXOTUTh MiJ IISTHKY KPUBOI MiX JABOMa CyCi-
nIHIME Toukamu (puc. 2.16).

Y npoMy MeTolli iHTeTpyBaHHS IMPOBOIUTHCS IIISIXOM MOALTY Biapizka
[a,b] Ha N map Biapi3kiB. 3 METOIO 30UTBIICHHS] TOYHOCTI HAOIMKEHOTO 1HTET-
pyBaHHS Ha KO)KHOMY TaKOMY Bipi3Ky [xi,xi +2], MmigiHTerpaIbHa QYHKIIIS f(X)

3aMIHIOETBCSl KBaJpaTH4YHOIO mapabonoo ¢(x) (puc. 2.16a, 6). O6uncneHHs
iHTeTpasia SK TUIOIII ITiJl HaJaHO (YHKIIIEI0 3BOAUTHCS 0 OOYHMCICHHS CyMHU
IonTuH N KpUBOJTIHIHHUX Tparemin S; :

N
1=[flx)dx =S, 2.1)

4 https://www.mathros.net.ua/obchyslennja-vyznachenyh-integraliv-metodom-simpsona.html;
https://web.posibnyKky.vntu.edu.ua/fksa/14moskvina__komp_metod_dosl_analiz_danykh/lek7.htm
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Pucynok 2.16 — Anpoxcumanis ¢ynkuii mapadongamu 3a merogom Cimricona

[Tonra xoXkHOT Takoi KpHUBOJIIHIHHOT Tpamneuii BU3Ha4aeThes 3a (op-
mymoro CiMricona:

h
Si :EU(Xi)+4f(Xi+1)+f(Xi+2)] (22)
[TnomHa N KpUBOJIHIHHUX Tparnemii S; TOpiBHIOE 3arajoMm
X2N h
Sn= If(x)dx ~Sy =§(J’2N—2 +ayn i+ yw)  (23)
X2N-2

OTKe, UL KOXKHOT TPIHKU CYCIHIX TOYOK BUKOPHCTOBYIOTH (hOPMYITY
napabony Ta 0OYUCIIOIOTH IUIOMLY Mix Hero. [1oTiM 00YHCITIOITh CyMy BH3HA-
YeHUX TUIONI, 00 OTpUMAaTH HaOIMKeHe 3HaueHHs iHTerpany (puc. 2.17).

x x| % | x5

HORENETNEE

h=xy—aey || &
[ reax - 50 +4v 430

EN

b [ = o

x [ x| 2|2 | . | % [ Xear | ®eaz| o | Xznet | Xon | X2nea

FOO | » | % | 2 | oo | B | Yewr | Yisz| oo | Fonos [ Fan | Poner

*and1

h S
f fla)dx =§(}’: + Yan+1 +4ZJ‘zi+2
=

i !

n—1

Z J’zm)
=1

Pucynok 2.17 — 3aransna peanizauis merogy Cimrcona

65



Meton CiMIicoHa BUKOPUCTOBYE Mapaboid IS alpOKCHMAIlii KPUBO-
JHIHHUX CETMEHTIB (QyHKIII, 110 MOXe OyTH OiJbII TOYHUM, 0COOIMBO HA Bil-
pi3Kax 3 BETUKUMU 3MiHaMH1 (YHKIIi1.

Xova meton CiMmIcoHa € JOCHTh TOYHUM, aJIe € BUTPATHUM 3 00YHC-
JIIOBaJIbHOI TOUKHM 30py. BiH BMarae oOuncieHHs 3Ha4eHb QyHKLIN Ta X 1moxi-
JHHUX y 0araTboX TOYKax, 10 MOXKe OyTH pecypCOBHpaTHHM IpoiecoM. Jlonar-
KOBO HENIOJIIKOM € Te, IO UMM OiJIbIlle TOYOK BUKOPHUCTOBYETHCS, TUM CKJIaIHi-
111€ O0YHCIICHHSI.

Cxema anroputMmy obuucieHHs iHterpaixy merogom CimricoHa, 3arpo-
nonoBana Jlemem B.JI. (puc. 2.18).

HORAFHOK

Beedenna
A BN

H=(B-AN2N
S=F{A)-FE)

E=i

S=SHRHE)*
A+ )
I
E=-F

gl
3

L

KIHELD

Pucynok 2.18 — Cxema anroputmy Metona CiMricoHa

2 Meron Tpaneniii*: € yJIOCKOHAJEHOK BEPCIEI0 METONA MPIMOKYT-
HukiB. OCHOBHA ifies MOJISITa€ B TOMY, IO PO30MBAIOTH IUIOINILY IiJ] KPUBOKO Ha
Tpamnerii, a He IPIMOKYTHUKH. KoxkeH BiJIpi30K MiK BOMAa CYCiTHIMH TOYKaMH
BHKOPHUCTOBYIOTh JUISI PO3OUTTS iHTEpBATY 1 OyIyIOTh TpameIiio 3a JOMOMOTOI0
LIUX TOYOK Ta 3Ha4€Hb (QYHKIII B HHX.

Tpanerii 6inbm ToyHO BimoOpakaroTh GopMmy KpuBoi QyHKIIi, 0c00-
JIUBO SKIIO (PYHKIIiST 3MIiHIOETHCS IMIBUAKO MK CYCITHIMH TOYkaMu. Bimpizok
iHTerpyBaHHsA [a, b] moxinsieThes Ha N piBHHUX BiAPI3KiB, BCEPESIUHI SKHUX ITiJTiH-

66



TerpajbHa KpHBa f(X) 3aMIHIOEThCS KYCKOBO-JIHIHHOIO (YHKIEIO @(X), OTpH-
MaHOIO CTATYBaHHSM OpIuHAT N BiAPi3KiB [Xi;, X; | Xop#aamu. [HTErpan 3Haxo-
JUTBCS SIK CyMa oI S; IPSIMOKYTHHX Tparneuiit (puc. 2.194, 6).

TakuM YUHOM, OTPUMYIOTh OiJIBLI TOUHI PE3yJIbTaTH, BAKOPUCTOBYIOUH
MEHIIIe 00JIacTeH I1i]] KPHBOIO.

r 3 F 3

y=fx) o) y=fx) &
M) 7

™

% Ny iR
[
=t % &=k ox a=% Tar G b

a) &)

Pucynoxk 2.19 — IToGynoBa Tparnewiit Ha KOHTYpi QpyHKLIT: iHTepHpeTalis MeToaa

[Tnoma KoXkHOT OTPUMAHOT Tparellii BU3HAYAEThCS K

Si =h. f(xi)+2f(xi+1) (24)

[Tnoma ckmamHoi Girypr BU3HAYAETHCS SIK CyMa IUIOIIHMH BCiX TIO3HA-
YEeHUX Tparelii Ha BCboMY BiJpi3Ky iHTerpyBaHHs [, b] 3a popmMyIoro

b N-1 _ . N-1 _ . N-1
Jf(X)dX ~ ZSI — bNa z f(xi )+2f(xi+1) — bNa z Vi +2yi+1 , (25)
a i=1 i=0 i=0

a00 3 ypaxyBaHH;IM HasBHOCTI ITiJ] 3HAKOM CYMH Y; 1Biui popMynia Mae BUIIIA

b N-1 b—a h—aN-1
Yo Yo a Yot VN
X)dx= Y Si=——| 2L+ y + Yo+t Yy + 0 =—§ .
{f( ; i N [ 2 Y1+ YN-1 2 j N i:Oy >

TakuM 4MHOM, METOJ Tpameliil — IIe OUTBII YIOCKOHAJICHA BEpCis Me-
TOMYy TPSMOKYTHHKIB, SIKa JO3BOJISIE HAONMKEHO OOYMCIIOBATH IHTETPad 3a
JTIOTIOMOTOIO Tparnerii 3aMiCTh MPSAMOKYTHHKIB (puc. 2.20).

[Toxnbka obuncieHHs iHTerpana 3a GopMyIIor0 Tparelii CTAaHOBUTH

'F@—df@) (2.6)

R=——
12
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x x| X

f(x) | »m | ¥

*2

f fdx = n(222)

P AN R, [7@

e 1

¥

*2

Yz

Xt | *i+1

¥ | Yo

X1

Yn=1

*n

¥n

j Flx)de = ﬁ(y’ = Yoy

>)

i=2

Pucynok 2.20 — OcHoBHi (opmynu st peanizailii MeToaa Tparnemii

[epeBaru MeTony Tpamnewiil moJsraroTs y HOro MpocToTi Ta JIETKii pe-
amizanii. 3aBIAKM BUKOPUCTAHHIO TpAIlelliid, sSKi Kpaiie BimoOpaxaroTh Gopmy
KpHUBOI, IIel METOA MOXke OyTH e(EeKTUBHIIIAM, HiXK METO]] TIPSIMOKYTHHKIB.

Meton Moxxe OyTH MEHII TOYHUM IMOPIBHSHO 3 1HITUMH OUTBII CKIIAM-
HUMH YHCENFHUMH METOIAaMH, TaKMMH K Meton CimmcoHa. [ mocsrHeHHS
BHCOKOi TOYHOCTI MOTpiOHA BeNHMKA KiMBKICTh Tpameriil, o MpHU3BOIUTH IO

30LTBIICHHS. O0YUCITIOBAIEHOTO Jacy.

OTiKe, METOJ Tpareliil BiJ3HaYa€ThCsl MPOCTOTOI0 Ta €(PEKTHBHICTIO,

10 BU3HAYAETHCS CXEMOIO aJrOpUTMYy Horo peaiizamii (puc. 2.21).

ROYTROK

Baedenna
ABN

E=(B-AIN

2
x=4+H

5= FA) + F(B

S=5+/60)
x=x+H

I

S=5*H

Pucynok 2.21 — Cxema aJIrOpuT™My METOZy Tparemniit
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3 Meton Byas®

HaOnmmxeHo 0OYMCITIOIOTH 3HAYEHHST BU3HAYEHOTO iHTerpana Bij (yH-
kmii f{x) Ha iHTepBani [a, b]. SIKIIO BaXXKO 3HANTH 3HAUEHHS iHTErpany abo BH-
pPa3uTH pe3yabTaT BCTAHOBIEHHS TUIOINII JOBUIBHOT (QirypH, TOJI IMiXiHTETPaTh-
Hy QYHKIIO f{X) 3aMiIIyIoTh AESKOIO0 allpOKCUMYIOUOI0 (DYHKII€I0 O(xX, a), 110
fix) = o(x). 3a pyHKLIrO Q(x) HalyacTime OepyTh IHTCPHOISMIHHUN MHOTOYICH
(yHKITII0 3aMIITyIOTh JACSIKUM JIIHIHHAM BUPa30M, Koe(DillieHTaMu SKOTO € 3Ha-

yeHHs QyHKUii fx) y By3nax iHTepnosanii {xi }?:0 :

n

Fl)=>" £x )i (x)+ E(f). @.7)

i=0

SAxmo a=x, <Xy <..<X,=b,To 1nd iHTErpyBaHH B iHTepBai [a, b]

MAaIOTh BiJITIOBiTHICTh BUIY
b

[ Flx)dx=Q(f)+E(f). 2.8)

a

JUISL SIKOT BU3HAYEHOIO € (hopMyria
Q(X): Zci f(xi):COf(X0)+le(X1)+"'+Cnf(xn)'
i=0

Brnactusicts Bupasy (2.8) Ha3uBaeThCs (POPMYIIOIO YNCETHHOTO 1HTET-
pyBaHHsA abo (opmynoro kBaapatypu (MigiHTETpanbHa (QYHKITIS 3aMIIye€ThCS
cymot10). lonaHok E(f) — 3aJIMIIKOBHMH 4IEH, SIKMH CTAaHOBHThH MOXHOKY yCiKaH-
HSl ISl YMCEIBHOTO IHTErpyBaHHsI. MHOXHHA TOYOK {X;} HA3UBAETHCS BY3JIaMHU
KBaJIpaTypH, a {c;} — Baroro KBajparypu. By3nu kBaaparypu Mo)KHa BHOWpaTH
PI3HUM YMHOM: BOHHM IOBWHHI OyTH 3 TOCTIIfHHM KPOKOM UIS (hOPMYIT IPSIMO-
KyTHHKIB, Tpareniii, CiMricoHa, abo BUOMpATHCh 3a CrieliaIbHUMH IIPaBHIIaMHU.

[IpaBuino Byns anpokcumye iHTerpan Ha KOXKHOMY IiJiHTEPBaJIi IILIS-
XOM IHTETPpYBaHHSA KBapTUYHOI (YHKIII, sIKa 1HTEPIIOIIOE I SITh OIHAKOBO Bif-
JlaJIeHNX TOYOK y LbOMY MiJiHTepBaii. 3a 3aMOBUYBaHHSM IHTEpBaJ PO3ije-
HU Ha MiIHTEPBAJIA OJHAKOBOTO PO3MIY.

3 https://margarita.crimea.ua/ukraincyam/shho-take-pravilo-kvadraturi-bulya.html;
https://org2.knuba.edu.ua/pluginfile.php/34507/mod_resource/content/1/%D0%BA%D0%B
E%D0%BD%D1%81%D0%BF%D0%B5%D0%BA %D1%382_2010.pdf
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s ¢ynkuii omHiel He3anexxHOI 3MiHHOI OCHOBHA 1€ KBaJpaTypHOTO
IpaBUJia TOJISITa€ B TOMY 3aMiHUTH BH3HAUCHHWH IHTErpaj CyMOIO IiJiHTerpa-
JBHOTO BHpa3y, OOYMCIEHOTO B MEBHUX TOYKAX (3BaHHX KBaJPAaTypHUMH TOY-
KaMH), TOMHOXXCHHUX Ha YUCIIO (3BaHUX KBaJAPaTypHUMH BaraMmm).

Cyma 1oro1n ycix mifiiHTepBaJiB € IHTErpalioM Bij iHTepBaiy [a, b]. Lle
BiZIOMe SIK cKaoHe npasuno byns. UuciaoBe iHTErpyBaHHS 3aBXKAN € KOPUCHUM
y OiocTaTHCTHUIN ISt OIIHKY (DYHKIIT PO3MOALUTY Ta IHITUX BEIHIHH.

KBaznparypHa ¢opMyrna BiJTHOCHTBCS 10 METOLy HAOIMKEHHS 1HTerpa-
JIB IIJISIXOM BHOOPY KOHKpeTHOT hopmyinu (puc. 2.22).

X% | X | Xy | X | X5

AR ENES

h_-xll Xi-1 s
2h :
[lr'(x)d.r= 45{7}" +32yy + 12y3 + 32y, + Tys)
x Ty [ ¥ | X3 | Xy | X | o | 4| Xysa | Frea | Xiea | X ¥an-3 | Yan-2 | Tan-1 | Xan | Fans1
Fir | v [ v | W | %] 9| | B | Poon | Poa | Pioa | Houa| o | Vamea | Vinz | Y-t | Yim | Yaser

Tan+t

n n n-1
2h
_f fx)dx = = (7()’1 +Yane1) + 322)’2i + 132 Yai-g + 14 th)
e

xy i=1 i=1

Pucynok 2.22 — ®opmyna byns

Jlst 0OpoOKM MaHWX IMOMO BCTAHOBJICHHSI TUION[ PETBHHUX 00’ €KTiB
naHAmadTHAX AOCTiHKEeHb 13 3aCTOCYBAaHHSIM Ha3BaHUX BUIINE METOMIIB BHKO-
pucroBytoTh cepenosuiie IDLE [22]. Imnopryrors 6i6mioTeky Pandas — oxny 3
OiIBLI MTOYNISIPHUX JUISA aHali3y nqaHux B Python [23].

Jist ipoBeCHHS BiANOBIMHUX BHU3HAYCHb BUKOPHCTOBYETHCS BiIO-
BiHE porpamHe 3ade3neueHHs Python (puc. 2.23).

BuxinHoro iH(pOpMaIli€ro a1 00YUCICHb B IPOTpaMi € JaHi, 0 OTPH-
MaHi y pe3yibTari 00XOKSHHsI KOHTYPiB TEPUTOPiN 94U 00’ €KTIB JOCIIHKSHHS
Y BHIVISII KOOPAWHAT BiNOBIAHUX BY3JI0BHX TOYOK. LIi maHi po3MimIyroThCs K
i s Plot Digitizer y Burisiai Tabmunp excl ¢aiina. Hanpuknax, HagaHi naHi
00XOJDKEHHSI KOHTYpY TepuTopii Mexi TepHomiibcbkoi obnacti it o0unciieH-
HS 11 0TI MeToIoM Tparetii — ternopil _trapezoid.xIsx (puc. 2.24).

s Bizyanizawii TaHHX BUKOPUCTOBYETHCS Oibmiorexa Matplotlib, mo
JTO3BOJISIE BU3HAYUTH BUDIA] DIrypH, JUIS sIKOT METOIaMH IHTETpyBaHHS 004HC-
JIIOETRCS TUIOIIA SK TIJI0MIA 00paHoi TepuTopii JocmimkeHus (puc. 2.25).
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@ymatia f(x) = cos(x) sin(x) (¥ + x + 1) ra Bigpisxy [—4; 4] 3 kpokoM 0,01,

ramysMc HeeSxinni GiGniorvew:

Brarausems minud sinpisma Ta npon
-4

Fl
0.0L

EEE
[l

PoslnBaemd BlIplScR S1RO0BLONG IO KpOKY
= mp.arange {a,b+h h)

X

# Bmoravscwo sagany dyorcio

def Fix]:
¥ = math.cos (x) *math.sin (e} * (2* 4 2+x+l)
return Yy

§ Snifcnmzws vabrmosanss drnsnii

=Tk

for L in range(lentx)d:
Y.append (FAIiT))

P Toprosensn PaComue rodor 1 oss i [ SLENTEES
dats - pd.DataFrame(|'s's X, "¥'; ¥}

# Bimo i i

print {data)

¥ HeTon Tpansoid
del Trapezoidal ruleqdaca,Tn) :
T= {d.az,a[""llnlmaca[ T} [Lenix)-11) /2
fur & in ssnge il len(®i-1):
T =T+ catal'v']i1]
return h*T

¥ Meron Cluncona
del Simpeon ruls (data hj:
§ = data['¥7][0]+data["¥" ] [len (X)-1]
for i ip range(l,int{(len{X)-1}/2)+1}:
& = & grdaca['¥'] [291=1]
for 4 in zange(l.dnt{(len ) -1)/ 2}
= 3 + 2+datal'¥']{24L]
teturn hess3

# Meron Byne
=f #oole_ruleddats,h):
= J*{data|'Y' ] [O)idatal ¥’ ] [Lanix}-1])
for & in renge(l,int {(Lenik)-1)/2)+1) ¢
B =8 + 32*datal* Y 1{2%i-11
for i in zange{l,int{{len{Xj-1}/a)+1}1
= B+ 12%data['¥'][4*i-2]
for i in zange(l, inc({lenddh=1)/4)):
= B + li*data['y'][4*1]
petuzhn ZEh*BAAS

# By
print{}

print {'Trepezoldsl '=:
BEANT ("Sheg
[print {"Bool

peay

Yy Teapszeddel cule (datarn) |
- M, Eimpson_rule tdaTa,n |
¢ *, Boole pile(data,h)]

PeaynkTat pofoTi nporpamu
(meToaw Tpaneuiin, Cimncona, Byna)

X
a 4,00
1 3.99
2 3,98
3 3.97
4 ~3.96
796 3.96
797 3.97
798 3.98
798 3,98
800 4,00
[801 rows

Trapezoidal rule:

simpson's
Boole's

rala:

b 4
6.430823
6.413783
€.394036
€.371804
€.346944
298317
327126
351750
372143
3aeze2

10.
10.
10.
10.
10.

% 2 columns)

0.5383381740213384

0.5383356288703665

0. 5303396292714356

Tule:

Pucynok 2.23 — Kop nporpamu Python meronis Tpaneniit, Cimricona, Byisi, peanizamis

# BaBaHTaxyemo 6Hibnioreky pandas
import pandas as pd

# BaBamTaxyemo mani 3 darny ternopil_ trapezoid.xlsx

data = pd.read excel ('ternopil_ trapezoid.xlsx')
# RinoBpaxaemo mawni
print (data)
X Y 13 2.6 5.08
0 0.0 5.90 14 2.8 4.15
1 0.2 6.00 15 3.0 4.03
2 0.4 6.17 16 3.2 4.00
3 0.6 6.25 17 3.4 3.96
%8 63 18 3.6 4.16
e 1.2 e3s 19 3.8 4.00
7 1.4 5.85 20 4.0 3.80
8 1.6 5.50 21 4.2 3.82
9 1.8 5.40 22 4.4 3.77
10 2.0 5.35 23 4.6 2.38
11 2.2 5.00 24 4.8 2.26
12 2.4 5.08 25 5.0 1.13

Pucynoxk 2.24 — 3aBaHTakeHHs JaHUX 3 ¢aiiny ternopil trapezoid.xlsx
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Pucynok 2.25 — Bizyanizauis nanux 3 ¢aiiy ternopil trapezoid.xlsx

BuxopucToByIOTh BiIOBIAHY (OpMYITy U IIEBHOTO METOJA iHTETPY-
BaHHS 1 OTPUMYIOTH BiTIOBiH (puc. 2.26).

# MeTon Tpanelint
def Trapezoidal rule(data):
h = data['X'][1l]-data['X"'][0]
T = (data['Y'][0]+datal['Y'] [len{(data['%x']1)}-1]1)/2
for i in range(l,len{datal['¥X'])-1):
T =T + data['Y'][1]
return h*T
print{)
print ('Trapezoidal rule: ', Trapezoidal rule(data))

Trapezoidal rule: 23.712999999999997

Pucynox 2.26 — OGuucienHs inTerpaiy 3a GopMyJIor Tparnerii

TakuM e YWHOM TIPOBOASATHCS OOYMCICHHS TUIONI TEPUTOPi i
00’€ekTiB 32 MeTo10M Cimricona Ta Byss.

3acToCcyBaHHS YMCEIBHUX METOJIB IHTETpYBaHH JUIS MPUKIaiB 1 12,
HajaHux B 1 2.2, mogaHo B Jlogarky B.

2.4 3araabHi pekoMeHaaNii 10 0(hopMIIeHHS 3BIiTy 3aBIaHHS

1. BuBueHHs TeopeTHYHOTo Matepiaiy, BUOIp 00’€KTa JOCIiIKEHHS —
Oynp-sKa, M0 Ma€e Pi3HOMAaHITHI JaHAMAadTHI eleMeHTH (IUB. TeMy 2 JeKIii-
HOTO Kypcy), a came TepuTopii ypOaHi30BaHOi MiCUEBOCTi, NPHPOIHO-
TEPUTOPiANIbHI KOMIUIEKCH, CLIBCHKOTOCIIONApChKi 3aCBOEHI TEpUTOPIi TOLIO,
T00TO NaH madTH, HAOIMKEH] 0 AaHTPOMOTEHHOT TiSITLHOCTI.
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2. Bu3HaueHHs €KOJIOTIYHOI CTpaTeTii pO3BUTKY 00’€KTa JOCIiIKEH-
Hs1, To0y10Ba JanamagTHO-TEPUTOPiaTbHOI CTPYKTYPH MEBHOTO BHIY, MO-
JieJib 00°€KTAa eKOJOTiYHOro OUiHIOBAHHSA BiIIOBIHO O TEOPETHYHOTO Ma-
Tepiaiy, MoIaHoTo B TeMi 2 JIEKIIHHOTO KypCy.

IHocTanoBka 3aga4i qocTiKeHHS.

1. [ToOyxyBaTn asropuT™ JOCIHIIKEHHS: BIAIIOBITHO O METH Bixpo-
JOKSHHSI TIPHPOJTHOT SKOCTI 00paHoro 06’€KTa MOCIiHPKeHHS 9M 3a0e3NeUeHHS
CTIHKOrO PO3BUTKY €KOCHCTEMH ITJIPHEMCTBA 3TiJIHO BCTAHOBUTH €JIEMEHTH
JaHAmadTHOT CTPYKTYPH, SIKI yBIHAYTH SK TOJOBHI JOCIIHI U OLIIHKU PiBHS
3MIHHOCTI/aHTpOIi3aIlii.

2. Po3pobutn mxany ouintoBanHs enemeHTiB JITC obpaHoro o6’exra
Uil po3paxyHKy K, — xoediuieHta antpomizarii. J[is BUKOHaHHS 3aBIaHHS
BUKOPHUCTATH K TPUKIIA] MaTepiaiy, mo HaxaHi B Tabmumsx 1.1-1.3 Ta Tabmm-
mi 1.6 1 Tabmm 1.7.

[Mpuknaayn moOynoBH IIKaJ TAKOX HagaHO y JlonaTky A.

3. Jlns BuU3HAuUCHHS p; — IUIOLI paHTy BCTaHOBUTH mporpamy Plot
Digitizer, six omcano B it 1.3 1 mpoBecTH po3paxyHKH 1ol enreMeHTiB JITC
00’€KTa 3TiIHO 3 PHUKJIATAMH I 2.2 1 HalJaHUM MPUKIIAJ0M BHKOHAHHS POOO-
TH y nonarkax (auB. Jlomarok B).

4. TIpoBecTn OCTAaTOYHUM pO3paxyHOK KoedirieHTa aHTpoIizamii K, .
3a oTpuMaHUM 3HAYeHHSIM K, BCTAHOBUTH PiBE€Hb 3MiHHOCTI 0OpaHOTO JOCTij-
HOTO JIaHAmA(TYy.

Bkazati ocHOBHI Baromi (akTopu, IIO CHPHSIIM MOPYIIEHHIO HOTO
MPUPOAHOI TepBUHHOI HidicHOCTI (mpukmaz y Jomatky I).

OcHoBHi 3MicTOBHI cki1a10Bi 3BiTY pO3paxyHKOBOI po0oTH:

1) TUTYnbHUH JTUCT;

2) MeTa i TOCTaHOBKa 3aJ1adi MO0 OI[IHKK aHTpOIi3allii JJanamadry;

3) ocHo6Hi po30inu BUKOHAHHSA pOOOMU:

" TPYHTOBHHH TE3UCHHUI ONMHC 0OpaHOTO 00’ €KTa JOCITIPKEHHS;

® AJTOPHUTM Ta MpOorpamMa MPOBEICHHS JOCHTIHKEHb 32 IOCTaHOBKOIO
3a/1avi 3aBISKU IporpamMHoMy nonatky Plot Digitizer uu po3poOieHiii mporpami
(muB Honaroxk b);

= po3paxyHOK K, — KoedilieHTa aHTpomi3alii 3a OTPUMaHUMH B
Xoli poOOTH NaHWMHU BUXITHUMH aHUMH (OakaHO BCi PO3paxyHKOBi mii i
anaii3 Bu3HayeHs nposectu B EXCEL;

" OLiHKa OTPUMAHUX PE3YJbTaTiB JOCHIPKEHHS — PIBEHb 3MIHHOCTI
nagamadTy 33AaHOTO JOCHTITHOTO 00’ €KTa;
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4) 3aranbHi BUCHOBKH BiTOBITHO JIO MTOCTABJICHHUX 3a7ad.

OdopmienHst 3BiTy mOA0 MOAAaHHS TaOIHIb, PUCYHKIB, (GOpMYyT B
TekcTi moBUHHO Biamowigarn BuMoram JICTY 3008:2015 «Iadopmariis Ta mo-
KyMeHTaris. 3BitH y cdepi Hayku i TexHiku. CTpyKTypa Ta paBuiia 0QOpMITIO-
BaHHSIY.

Cnucok, BUKOPHCTAHUX y Po0oTi /kepea iHdopmamii, ohopmuTtn
BignosigHo 10 JACTY 8302:2015 «Indopmamis Ta moxkymenranis. bibmiorpadi-
YHE MOCUJIAHHS. 3arajibHi BUMOTH Ta MPaBUIIA CKIATaHH.
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JTOJATKHA
Jonarox A
Mpukaax popmMyBaHHS HIKAJH ONIHIOBAHHS eJIEMEHTIB JaHamadTy 3a
JIAaHAIA(THO-TEPUTOPIATBLHOIO CTPYKTYPOIO

Hpukaan 1: BiuimB npupoaIoKOpHCTYBaHHS HA NMPHUPOIHINA JaH/-
mapTn JbBiBcbKOI 00/1aCTi. HA 0CHOBI iHIEKCHOI0 METOAY

JIpBiBCHKA 00TaCTh 3HAXOMUTHCS Y 3aXIAHIA YaCTHHI YKpaiHU, BiIpi3-
HSIETHCSI PI3HOMAHITHICTIO TIPUPOAHOTO pailOHyBaHHS — BUALICHO 7 naHamadT-
HUX paioHiB (puc. A.l), a Ha HEX 14 MmicueBocTel (puc. A.2).

EEuE

Pt ey
-
A (CxinHo-€Bponeiicbka piBauHa): | — LlenTpansHo-Manonomicekuii tanamadt; 2 —Ilomicbkuit
nanamadt; 3 — Oninbebkuii nanmmadr; 4 — [loxinbepkuii tanqmadr;
B (Yxpainceki Kapmarn): 5 — IIpenkapnarcekuii manamadr; 6 — beckuacpkuit
napamadT; 7 — BepxoBuHChKHI TaHIIIAdT

Pucynok A.1 — Jlanmmadtu Ha TepuTopii JIbBiBCbKOi 00macti [24]
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I — Hu3BKOTEpacoBHMil NaH A THHUHN ApYC, BUPAKECHUH 3aIIaBaMH 1 EPIIO0 Ta APYTO0
Tepacamu; I — cepeiHEOTepacoBHiA IpyC, BUPAXKCHHUI: a) aT0BiaIbHO-3aHAPOBUMH PiBHHHAMH,
BKPUTUMH NIEPEBAKHO COCHOBO-ITYOOBHMH JiCAMH Ha JIEPHOBO-OIIIJ30JIUCTUX IPYHTaX; O)
JIECOBUMH TepacaMy YOPHO3EMHHMH IPYHTaMH; B) CYTIIHHUCTO-TAICYHUKOBIMHU TepacaMu 3
JICPHOBHMH oI g301eHuMHE TpyHTamu; 111 — BUcokoTepacoBuii TaHmadTHHI IpyC, BUPAKCHUIM:
a) JeHyIallifHIMY pPIBHUHAMH Ha KPEHIOBUX MEpreisix 3 NeperHiiHo-KapOOHaTHUMH IPYHTaMH;
©0) 71€COBUMH TepacamMy 3 NIMOOKUMH YOPHO3EMaMH, B) CyIIIMHUCTO-TaJIeYHHKOBUMH TEPAcaMH 3
JICPHOBO-ITi [30JIMCTHMHU [IOBEPXHEBO-OINICEHUMH TPYHTAMH, T) 3aJIHIIKAMH JaBHIX KapmaTChbKUX
JOJIMH 3 AEPHOBO-Oypo3eMHUMH IpyHTaMu; [V — maHmmadTHHI SpyC ISCOBUX BUCOYHH,
BUPAXCHUII: a) OIMILCHKUM PiBHEM 3 TIEPEBaroko OIMiJ30ICHUX YOPHO3eMiB, 0) TOpOOTipHUM piBHEM
3 IIepeBarolo Cipux OMiJ30JI€HHX TPYHTIB, B) yBaJIUCTUM PiBHEM 3 HOLIMPEHHSM OMiI30/ICHUX
YOPHO3EMIB i CIpHX OMiJ30JICHHX IPYHTIB; V — NaHamadTHHIT PyC HU3BKOTIPHUX XpEOTiB,
BHPA)KCHUH: a) IOJIOTOCXMIOBUMH PO3WJICHOBAHHMMH XpeOTaMu CyO0OECKUICBKOTO PiBHS,
©6) MOJIOrOCXMITOBHMH, 3CyBHUMH TIOBEPXHIMH BEPXOBHHCBHKOTO piBHs; VI — manmmadTHuil sipyc
CEepenHbOTIPHUX XPEOTIB, BUPAKCHHI: a) KPYTOCXIIOBUMH XpeOTaMu OECKHICHKOTO PiBHS,
BKPHUTUX OYKOBO-SJIMHOBHMU JlicaMu, 0) KPYTOCXMJIOBUMH XpeOTaMH NOJIOHMHCHKOTO PiBHSA 3
IUIOCKMMH BEpLINHAMU Ta CyOaIbHmiicbKuMu Tykamu; VII — monoruit ycryn BonuHcbkoi BUCOYHHU;
VIII — kpytuii po3wienoBanuil ycryn Iloainecbkoi BucourHy i Po3rouus;
IX — yeryn Kapnar
Pucynok A.2 — Cxemarmuna nanamadTHa kapra JIbBiBcbkoi oOnmacTi [25]
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B imeyrasit Bruvis: EIeMerTH He SyiReR! TOTCHRON ATHECTH).

i

Mipivanesmwi erume: Herazmmi mams, B ocsoenosy npepomi 1asTmsfrs,

Hesmamm s oo 310, 20 OCHOEE OPEPOTE] HCE STDT0TECN.

] Tlonsipamit BILTRE: SIHK G176 TOMITRL, 72 THPOTE! JEC M2 A0CHTS BADARER]
1 (par
| 3 Bigryrant anmm: arm: ouRg opEpogs pEcE 5 MICIIEN SET]
Iep J 138
: ] Camend enme: [pEpoTRI PRCH 2929E0X) MIDOH JaMIN2E ZETOTOTEHEEME.
T Brcomit pnw: TIpapo i prch Mailie DOSELCTH) SHHEKIE, ETPOROTERNE CEPERORARE JONIHVE.
] Jae emconai sumes: [lpapomn pece TpaTete) ByIcyTHL, SETPOLOTCEEE CEpeI0RNDE NORRICTH JOMIEVE.
4 Hansewsaiian secormi somes; pupoTs prck e 0epiraRTECE, RTPOMITEERE CEpETIBHITE IORRLCTHO SMIEHE TARAmADT

Pucynok A.3 — Ipuxnan GopMyBaHHS LIKaIN OLIHIOBAHHS JIAaHAIIA()THAX KOMILICKCIB

3a paHroMm aHTpOHOI‘eHHOi 3MIHHOCTI

Bincyniit Brume. EneMenTH ja1#mar 1hes MOBHICTIO IPAPONHAMH, O3 3MIH EYL MIOACHKO] ALUTBHOCTL.

Minimanesmii prims. Hessadsi sminm, npHpOEI YMORH B OCHORHOMY 30€piTaioThes.

1,05
0" Heznaunpit eme. Tlomipei 2MiHK, IPHPOTH PHCH BCE INE BHPAKEHL, ATe EXE ¢ ACAKHH BIUHE TEOJCHEO! JITEHOCTI.
L5 Tomipasit ermme. TIprpogai yMOBH 9aCTKOBO 3MiHeHI, a7¢ 3Ha7HA TACTHHA PHPOTHHX XAPAKTEPHCTHK 30€pITaeThed.
o (ingexc mubmmn -
[IEPETBOPIORAHOCT! 1 Bixgyrami rme. Enesents sHaTH0 SMiHew /117 [0TPed MOTHHH, NPHPONHI PHCH HOCTYIZH0TECA MICIEM AHTPOTIOTEHHHN.
naemady) -
125 Cunprrif promee. [IpHPOEL YMOBH 2HZTHOIO MipOI0 32MIHEH! QHTPOTIOTEEHHMH ENEMEHTAMH, IPHPOZHI PHCH CYTTERO 3MIHEHL.
13 Bucoxuii prums. [Tpupopmi pucs Maitike IOBHICTED SHHIUIH, e1eMEHTH NEPEBAKHO CKIAAAIOTECH 3 AHTPOTIOTEHHHX e1EMEHTIR.
135 Tlye Brcokmi enus. [Iprpoast yMOBH PAKTHIRO BYICYTHI, TOACHKA AATHHICT: AOMIHYE.
Hapzenwaiizo Bacokmit rme. IIpupogHi prCH He 30epiraioThed, eeMeHTH NOBHICTEO TIEPETEOPEH] Ha ITY9He CepeAOBHIIE.
14

Pucynok A.4 — Ilpukian ¢opMyBaHHS IMIKAIN OLIHIOBAHHS JIAHAIIA(THUX KOMIUIEKCIB

3a IHJIEKCOM IIIMOMHY epeTBOPIOBAHOCTI JTaHAAPTy
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Jonarox b
Metonnka Ta anroputm podoru Plot Digitizer®

Sk BcTaHOBHTH nporpamy?

+ JloTpumyiiTech iHCTpyKmii Ha Beb-caifti http:/plotdigitizer.-
sourceforge.net/

» HatucHITh Ha 3aBaHTaXHTH.

* BuGepiTh manky mis 30epesKeHHS.

* Zip-(aiin Oyne 30epekeHO Ha BaIIOMY KOMIT FOTepi.

* Poznaxyiite zip-gaiis.

BwmicT nanku

* Jlnist BUKOpHUCTaHHA IporpaMu HaTUCHITH Ha PlotDigitizer.exe.

Mame

. SamplePlots
EI GPL_license.bd
LesserGPL_license.bt
li PlotDigitizer.exe
|| PlotDigitizer.jar
README bt

3’SIBUTHCSI TAKUI €KpaH

[
b 2in crstin Wndrn o
Fowin | stk ies batwe | Sanicb[@ % | oHim

- [ —

63a Mmarepianamu Extracting data from figures using software. https:/training.cochrane.org/sites/-
training.cochrane.org/files/public/uploads/resources/downloadable resources/2016_11_ webinar Pu
ljak-extracting-data-from-figures.pdf
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Immnopt ¢irypu

* HatucHith «®aiiny.

* V crajHOMy MEHIO HAaTUCHITH «BilKpUTH».

* BubepiTh ¢irypy 3 koM 1oTepa.

[Ticns iMnopryBaHHS QIrypH eKpaH BUIISIAE TaK:

e [
Bk A, Wodemn
T G e e | m e R % | e

L
L S -]

|.. T s % Jamse  Couotseelnogabe w5 1k

KaniopyBauns oceii Xi ¥V

* KimaraiTs 0 caMoMy BEJIMKOMY HETaTHBHOMY KiHIIFO Ha oci X.
* BinkpueThcst HOBE BIKHO.

* BBeniTh 3HaueHHs, y JaHoMy BUnazaky 0.

* HarucHits «/{oOpe».

10 -
g —&—placebo
B —a—exparel
74
8
T 5- ) Enter o Humber X
4+ Ve for X i
S < 2 J'
2 - [ Lexeritheric Avis Scale
1 @ [ e X caibeation Fue Y-ais
o T [=] Uiz this peint for Y-axiz minimum valus
0 12
[ o |
|

BBenite 3HauenHs g Y min
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10 4
g | —p— placabo
g8 | —e—exparal
r
5
T 5
4 |} Entera Nurner X
34 sk e ¥ e
24 of
+4 = [ Logarthme fiss Soake
04 -
0 12 24 Concal l'z
time (hours)

BubepiTs Hal0iIb1I MO3UTHBHUI KiHenb oci X:

* HatucHiTh Ha OcTaHHE 3HAYCHHS JiHii oci X (TyT: 72).
* BinkpueTscst HOBE BIKHO.

* BBeniTh 3HaUeHHS, y JaHOMY BHITAAKY 72.

* HarucHith «J{o0Ope».

10 - U
Q- —e— paaccho
g —e—expare|
T
6
E 54
4 -
3
3 |
14
0+ ; : , .
0 12 2 36 18 60 72
|42 Entera Number ®
Vsl fior X enas
@ A
.0 (] Logarithmic ks Scae
[] ise ¥ caibratian for ¥-asis
Cancal

BubepiTs Hali0i1b1 Mo3UTHBHUI KiHelb oci Y

» HarucHiTh Ha OcTaHHE 3HAYCHHS JTiHii oci ¥ (TyT: 10)
* BinkpueTscst HOBE BIKHO

* Beenits 3Ha4ueHHS, Y TaHOMY BUTIaAKyY 10

* HarucHits «Jlob6pe»



10
8- —a— placebo
B —@— exparel
7.
L

T 5
a4 (2] Entera Mumbier 4
3 ek for ¥ mass
2 |aof
; 1 [0 Logaritheric s Scale

time {hours}

3amiTka: He3BaXKAOUW Ha Te, MO JUIsl poOOTH MOTPiOHI 3HAYCHHS 3 OC1
Y, moTpibuO BiakanmiOpyBaTn 3Ha4eHHS OCi X, 00 IFOTO BUMArae mporpama

BBenenHst Ha3BM Ta 3HAYEHHS OCeil

* [Ticst BBeZIeHHS 3HAYCHHS IS HaWOUIBII MO3UTHUBHOTO KIiHII OCi Y
3'SIBUTHCS HOBE CIIMBAIOYE BIiKHO.

* [ToTpiOHO BBecTH Ha3By oci X: BUOepiTh Ha3By 200 MPOCTO 3aJIUIITE
X (HanmcaHo 3a ymoB4aHHsIM). Taki aii Tpea npoBecty st oci Y.

Tenep nocnmimkeHa nUIsTHKA omudpoBaHa: IS TPHUKIALY MAOTh
YEPBOHY JIIHIFO Ta YHCJIOBI 3Ha4eHHs (Bich X) 1 CHHIO JIHIIO 3 YHCIOBUMH
3HaYeHHSIMH (Bich Y):

1:0 —o— placebo |
B —a— exparel
‘F
&
T 5
4
3
2
1
ou In. ¢ !'.'-
' 12 24 36 43 60 72
time (hours)
Jliist oTprMaHHs 3Ha4eHHs 0ajiB MOTPiOHO: 1

* HATHCHYTH YCi TOYKH, Ul SIKUX IOTPiOHI
3HAYCHHS; MOYKHA BHOPATH KiJIbKa TOYOK;

* TiCJIsA 3aKiHYCHHS BUOOPY, HATUCHITH [ 0TOBO i
HEOOXiqHI ~ 3HaueHHs  3'SBIATBCS B HOBOMY
CIUTMBAIOYOMY BiKHI, HAmpUKIAJ TPU TOUYKH, TOKa3aHi
JKOBTHMU JTIiHISIMU:

»~N 0w
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3’ aBIAIOTBECA OIU(POBaHI TOYKM — TYT MOTpiOHA Bich Y; Bich X 3a
3aBJJAHHSAM HE Ma€ 3HAUCHHS:

Fione:LsMaansPain et Timeglot-for-hem dectarny-study-C-31E-FDApng
o [ DgibzedPonts — O X
o Fle Edit Windows Help e | Zcomoutini W | Gdines
L e o
191088 a0
I E2
3.7m% 00%67
—o—exparel
14
o0° t T T T T 1
"] 12 24 3 48 80 T2

Po3paxyHok 3HAYeHHS NOXHOOK:

IIporpama mae 3Ha4YeHHS IUTS TCBHOI TOYKH NAHUX HAa JOCIITHOMY
rpadiky, moTpiOHe 3HAUYEHHS JAOBEACTHCS OOUMCIUTH TSI TTaHEei MMOXHOOK, sSKa
CTaHOBUTH TaKi JaHIi:

— 6,54 ocHOBHWMIA eeKT;

— 6,99 — mepmwmiA PAAOK 3 BiAXUICHHSM;

— 6.00 — gpyruii psAOOK 3 BiIXWICHHSM.

AOCOIOTHA TOXMOKA CKIIAJIA€ PI3HUIIIO MiXK UMK 3HAYCHHSIMHU:

(&) DigitizedPoits — O X
File Edt Windows Help

X ¥

3.91868 16.54208

3.76192 16.99827

3.770% 600867

OnudpoBaHi 3HAYCHHS 30€PIratOTh TAKIM YHHOM:

* [TepeiiTu o BikHA 3 U pamu (oEPpOBaHi TOUKH).
* [Tepeiinite mo Paiimy.

* Bubepith «30epertu sixk»

* 30eperty B MOTPiIOHOMY MiCIIi.
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Jlonatox B
Po3paxynku niomti 06’€KTiB npu oniHni aHTpomizanii

1. 3rigHo 3 mpukiaaom 1 B mm 2.2.1 HEOOXigHO 32 TphOMa METOAAMH
BCTaHOBUTH Iionry Kamycekoro paiiony.

JIs 1poro HEoOXiMHO OTPHMATH BXIJIHI JaHi 33 3alUTaMU ITUX METO-
IIiB, a caMe KOOPJAMHATH T'paHuIli palfoHy 3 omHaKoBUM AX.

Bxinni nani onudpysanns B Plot Digitizer (nuB. puc. 2.6-2.7) 3 noBi-
JBHUX TIepeBe/ieH] B PIBHOMIpHI JiHIHHUM nepeTBopeHHsM (puc. B.1).

e & gor i o e«

et i postimmt, o381 et mew o ] -
e

i e e i et 1 T B e

itocet i][T

et meiflcs v g eliz

h ol fflacts pev g ek )

ek e T oz s |

1 30 e it 3

=t et vl

B e et o s e ol ]
el

i

31 3 )] el e o e e

Pucynok B.1 — OTpuMaHHs BXiTHUX JJaHUX JUISt METOJIB IHTETpyBaHHS
Cimricona, Tpameniid, Byms

Pesynprar HOBHX 00UMCIIEeHB A po3paxyHKy miomi Karycekoro paii-
OHY 30epiraroTs B OJJOKHOTI, BOHH BXKE€ MAIOTh PiBHOMIpHHUH KPOK CTOCOBHO AX.
BxinHi faHi HafaHi y BUMISAI MACHBY TOCIIIOBHOTO O0XOy MPaHUII TEPUTOPIT

paiiony X-Y. CaMe mi pe3ynbTaTu IofaHi s 00UMCIIEHb 32 TPhOMa METOIaMHU
(puc. B.2).

B Tabn_Kanyw.tsv — Bnoknot

. 2588 34.6365

.705781092465753 36.340444201895544
.15278384931506 .38912047546116
. 5997757739726 .234832176391336
. 04676769863013 . 9959529289691 3
.49375962328766 . 85024329952158
. 9407515479452 . BOB2097865447 56
. 38774347260274 . 933628044802035
.83473538726027 49.47830945226812

. 2817273219178 49.752005914140895
72871924657534 49. 89006054172549

T 320478 1 o g B
- 2674204 5850411 . 0456153211 984
- F14412383561644 73.B7402272511042
-161404308219176 73.70243012504037

- GO8396232876714 73.53083753296133
-055388157534246 73.350241 03688228

Pucynok B.2 — Bxiani gani aj1s peasnizanii METO/iB 00YHCIICHHSI TUIOLI paiioHy
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Y mporpami Buxopuctano 0i6miorexy CSV Python (puc. B.3). ns 06-
poOku nanux Bukopuctane cepemosuine IDLE [22].

with open(f old, newline='') z=z cav_old,open(f_new,'w', newline='') as csv_new!
reader old,writer new = cgv.reader(csv_old, delimiter=','} csv.writer(csv_new, delimiter="\r'
floats_old=[]

or line num,line old in enumerate(reader old):
1f{line_num==amount_int):
amount_old=int (line old[0])
if{line_num>=header int):
if{len(line_old)>=col_ int):
flpats old.append((float(line 0ld[0]),float(line old[1])))

Pucynok B.3 — 3aBantaxxeHHs manux 3 ¢aitry pt_new=[" Tabn_ Kamymr.tsv "]

OTtpuMaHi pe3ynbTaTH 00YHCIEHb BUBOAATHCS B ITOCIIJOBHOCTI BUKO-
PHUCTaHUX METOJIB IHTETPATBHOTO 00UMCIICHHSI IUIOMKHY (puc. B.4).

4\ report\KozuliaMariiaZ.py
BuMipasa kinexicTe 292
SuMTaHo pHAOKIE 3 Qalury 292
Kpor 0.5530080753424657
llopaxosadHa kKiNekicTe 147
Kpaisi TourmM no goerori —-80.2588 0.480379
IspercH KpalHix Todor 220 39
Tpanenifi 3558.3571321979466
CimMncoxna 3559.14832B288729
Eymz 3559.3970691186646

FrE

Pucynok B.4 — Pesynsrarn migpaxyHky miomi Karxycekoro paiiony
IBano-®pankiBCcbKoi 061acTi (KM?)

VY pesynsrari poboru nporpamMu Ha PYTHON Tepuropis Kamycekoro
pationy IBano-®paHKiBChKOT 00JIACTI Ma€ Taki po3paxyHKOBI TUTOMIII:
v 1) 3a metonom Tpanenii 3558,367 kMm%, 110
K. yct,“_u“.é BigXunseTbes Bif (pakTUUHOrO 3HAYeHHA 3550 kM’ Ha
“panoH| 0,00236, a6o 0,236 %;
L A 2) 3a merogoM Cimmcona 3559,148 xm? —
0,00258, ado 0,258 %;
3) 3a wmeromom byma 3559,397 km? —
0,00265, ado 0,265 %.
[NopiBHsNBHUI aHAJI3 METONIB TI0Ka3aB, IO

HaliMEHIlE BIAXWIIEHHS BHU3HAUYe€HA BEJIMYMHA ILIOII
BiJl )aKTUIHOI Ma€ OOYMCIICHHS 32 METOJIOM TpaIlellii.




2. BiamoBimHO 10 3aBHaHHS MpUKIaxy 2 B i 2.2.2 HEoOXiTHO BCTaHO-
BUTH IUTONIY SIBOPIBCHKOTO paioHy 3a TpbOMa YHCENLHMMH MeToxamu. Jlis
FOTO OTPUMYIOTH BXiJHI JaHi 3a 3aIIUTaMH IIUX METOJIB, a caMe KOOPIUHATH
TpaHUIl paifoHy 3 ogHakoBUM AX.

Bxingni mani oundpysanns B Plot Digitizer (nuB. puc. 2.13-2.14) 3
JIOBUTBHUX IIEPEBE/ICHI B pIBHOMIPHI JIIHIHHUM niepeTBopeHHsM (puc. B.5).
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]
i-_“pﬂ.t iyt 0]l gt el )
M_m_ﬂi}.ﬂ?ﬂ&_ﬁlllpllhn_ﬁ 1St e nplF e} oo, pe-1 e oL e om0 o o] . e meun: 4] 1) Enctn i et b1 B o080 pret w4
s It
St e e el e )
11D, e e o o el
St e 0
St oo el

1 jo 2 ostomer i

: - apaes el

ey s et ) e i e 1)
el

e NP 14ty S, s 1t pkmre, i -t 11 s et Tl ol o
o Db
et vey o oo - et M o Fomers ] 1]

Pucynok B.5 — OTpuMaHHs BXiTHUX JJaHUX JUISt METO/IB IHTETpyBaHHS
Cimrcona, Tpamneuiii, Byss

Pesynbrar HOBUX OOUMCIIEHB JUI PO3paxyHKY IO paioHy 30epira-
[OTh B OJIOKHOTi, BOHH BXX€ MalOTh PiBHOMIpHHH Kpok crocoBHO AX. BXimHi
JaHI HaJlaHi Y BADVISLII MACUBY ITOCIIIZJOBHOTO OOXOMy TPAaHHMII TepHTOPil paifo-
Hy X-Y 1 € OCHOBOIO OOUYHMCIICHB ILIOMNII 332 TphoMa MeTonamu (puc. B.6).

74, 55555252041176 15.127396111499374

-74. QBOBOSOS882153 15. 6E1/B2H48578R24

-73. GO605S7 58823529 16. 235169585658294
3.131310117/64706 16. 7595283 50105825
2 656 56264705882 17.01635288614487

-72_ 18181517647058 17.273177422183013
- 71. 707067 TOSBRZ 35 17. 530001 05822205
-71. 23232023520411 17.786B264943261004
-70. 757 57276470588 19. 4054570141837 64
4000 ccccccescesssssssssssssssssssessrress
T O R U T RLELTL A T
55. 3636537 05882355 34 54 579081 300893
55.00090623529411 34. 58704921 276434
54.6161587 6470588 35.369B06275270626
54.141411204117646 35. B6A7TAD1592E815
53. 666663823529404 36. 3597433556585684
53.19191635204118 36. 8547121972432
32.717168E8235204 37.96117073514702
32.2424214117647 3B, 5213633282 38666
51. 76767 394117647 3E. 7417905896542 5
51. 2029264 7058823 39.113085198020972
50.818179 39 560836849094 37

Pucynok B.6 — Bxingni qaHi jajist peaizamii METoIiB MiAPaxyHKy IDIOMII paioHy
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Y mporpawmi 3actocosano 6i6mioreky CSV Python (puc. B.7). lns 06-
pOOKHM TaHUX BUKOPUCTOBYIOTH cepenopuiie IDLE [22].

with open(f_old, newline='') as csv_old,open(f new,'w', newline=''} z= csv_new:
reader old,writer new = csv.reader(csv_old, delimiter=','),csv.writer(csv_new, delimiter=' et
floats_old=[]
for line num,line old in enumerate (reader old):

if(line_num==amount_int):
amount old=int (line old[0])
if(line_num>=header int):
if{len(line_old)>=col_int):
floats old.append((float(line old[0]),float (line old[1]}})

Pucynok B.7 — 3aBanTaskeHHs naHUX 3 (airy pt_new=["yavoriv_p.tsv"]

OTtpumaHi pe3yasTaTH 00YNCIEHb BUBOAATHCS B MTOCIIIOBHOCTI BUKO-
PUCTaHUX METOJIIB IHTETPATBHOTO 00UMCIICHHSI IUIoMmuKHY (puc. B.8).

report\KozuliaTV2.py

Bymiprea miasricTe 340
SunTaHe pAAKLIE 3 bdadmy 340
Kpor 0.4747474705882353
Mopaxosada KinesricTe 171
Kpatizi Tourxw oo moepori -75.0303 5.67677
TupexcHu EpaWHEix Towok 136 244
Tramenis 2361.332408542205
Cimncona 2362.10138811670396
Bymm 2361.76412559347583

>3 |

Pucynok B.8 — Pesynbraru nigpaxyHky mwionti SIBopiBcskoro paiiony (km?)

[IpoBeneHo MOPiBHSUIBHUI aHATI3 METOIB MO0 TOYHOCTI PO3PAXYHKY
ronti Teputopii SIBopiBchKoro paiiony JIpBiBchKoi obmnacti (puc. B.9).

) zein Mpaewa Bua Boaska  depear  Cepawc  Jae Qi DiDasd

A RS e A - TR RS I R TN BN S - - k& U
G1§ - fi
A 3| i i} I E F G |
1 OuiHKa NOMMANKKH PospaxyHKn nnowl Aeopisckkoro paioHy Neslackkol oGnacTi
2
3 Meron H Fozpaxoeaqa mnoma , km2 | Howinanssa nnoma, NMoxwbka Bincotox BinxmiesnA.% |
4 Poap 1ok B Plot Digitizer 2358,00 2380,0 0,009824 0,924
s I |
6 Meton Tpaneui’ 2361,33 2380,0 0,00784 0,784
7 |
& METOJ CIMMCOHA 2362,10 2380,0 0,00752 0,762
9 [ [
(10 METOA BYNA 2361,76 2380,0 0,00766 0,766
1 [ [

Pucynok B.9 — Pesynbraru po3paxyHKy BiIXWJICHb 00UMCICHOTO 3HAYCHHS
ronti SIBOpiBCHKOTO paioHy BiJl HOMIHAJIBHOI BEHYNHA

3a OTpUMaHMMHU pe3yJbTaTaMH HAHOUIBII HAONMKCHUM € Pe3ylbTar
obOurcieHs 3a MmetoaoM Cimricona — Biaxunenns 0,00752.
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Honatoxk I'
Ipukaaau po3paxyHky koedinieHTa aHTpomizamii ocTiizKeHHX
JanamadgTiB o0paHoi TepuTopii

Mpuxaan 1: omiHKa MPUPOTHOTO MOTEHITIANY JIAHTIMAQTHAX KOMILIE-
KCIB 3 ypaxyBaHHSIM 3aMiHHOCTI JIAaHIMA(TIB 32 BIACTUBOCTSIMH TPHUPOTHHUX
eneMeHTiB JIbBiBCHKOI 0OnacTi (Bupas (1.3)). BigmorigHo 1o po3podieHoi mka-
JU OIiHKM ckiianoBux danmmadTiB (muB. Jomarok A) B EXCEL nmpoBoauTthcs
3araibHU po3paxyHOK KoedirienTta 3miHHOCTI (puc. I'.1 ta puc. I".2).
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Pucynok I'.1 — Po3paxyHok koeoirmienra 3MiHHOCTI TanAmadTiB JIbBiBchKoi 001acTi
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Histet mesmague Cxnoel Ay v

it

Pucynok I.2 — ®parmeHT OLiHKH 3MiHHOCTI JanamadriB paiiony JIbBBchKoT 006nacTi

IMpukiax 2: omiHKA MPUPOJHOTO MOTEHIANY MPHUPOIHO TEPUTOpia-
JIFHOTO KOMILIEKCY BONMHCHKOT 001acTi BiIMOBIHO IO HAsBHUX JAHAIADTIB i
TOCIIOIapChKoi AisutbHOCTI (puc. I.3).
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CJIOBHUK CIHEIIAJIBHUX TEPMIHIB

Arpob6ioneno3 (Bix rpei. 0gpog — moie, flog — KUTTS, Koiog — 3ara-
JTBHUHN) — IMTYYHO CTBOPEHE YTPYIIOBAHHS XUBUX OPTaHi3MiB 3 METOIO OTpH-
MaHHS TPOJIOBOJIBYOT, TEXHIYHOT UM 1HIIOI MIPOAYKIIii, HEOOXiTHOI TSI 3aI0BO-
JICHHS KUTTEBUX MOTPED CyCMinbeTBa’.

ArpojaHama@Ti — aHTPONIOTEHHI JaHAMIAPTH 3 MepeBaKaHHAM 010-
TUYHOI YaCTHHH YTPYHOBaHb XMBHX OPTaHi3MiB, IITyYHO CPOPMOBAHUX JFOIH-
HOIO, 1[0 3aMiHWJIM MPUPOIHI (iTO 1 300LIEHO3M Ha NEepeBa)karodiil TEPUTODIi.
Jlanmmiad T, Ha KX MPUPOJHA POCIUHHICTH 3aMiHEHA MOCIBaMU Ta MOCaJKa-
MU CLIbCHKOTOCTIONAPCHKUX POCIUH; MEeH3aK CITbChKOI MiCIIEBOCTI.

Ananranisn (ar. adaptatio — NIpUCTOCYBaHHS, O10JIOTIsI, €KOJIOTis) —
CYKYITHICTb MOP(OJIOTIYHUX, MOMYJIALIHHNX Ta 1H. 0COOIMBOCTEN 010J0TTYHOTO
BHLY, 10 3abe3mnedye crennigHuii crocio KUTTI 0COOWMH Yy NMEBHHX YMOBAax
30BHIIIHBOTO CEePEOBHINA; Tporiec (GopMyBaHHS MPUCTOCYBAHb Y OPTaHi3MiB,
AKi 3a0€311eYyIOTh iX iICHYBaHHS B yMOBaX 3MiH CEpeJOBHUINA.

AHTpOMH a00 aHmponoecenui 6Oiomu BIIOMI SIK OIOMH JFOIMHU
(Anthropogenic biome).

AHTponizanist (1p. rped. anthropos— NONUHA) — BIUIUB JIOAWHH Ha
npupoxny. CTBOpEHHS aHmpono2enux 1 ypoanizoeanux ianouwagmis.

AnpiopHa Moaeab — a0cTparyBaHHS BiJl peaJbHOCTI HAa OCHOBI ITOT-
JANIB JocHigHUKa, GopMyBaHHS 300pakeHHs (YABICHHS) 00’€KTa i mpemMmera
JIOCIIIDKCHHS, BUIIIJICHHS. OCHOBHHX ITOHSTH 1 3B’SI3KiB Mi’K HAMHU.

AnpiopHuii aHaJi3 Oe3nexy — aHaji3 CTaHy, CUTYaIlil 10 BUHUKHEHHS
HECTIPUATINBHX ITOIH, SKHH MPOBOAUTHCS B YMOBaX HEBH3HAYEHOCTI.

ArnocrepiopHa MoaesIb — IHTEpHpeTalis Pe3y/bTaTiB 3aCTOCYBaHHS
METO.Y, IiIBEJACHHS IMiICYMKiB, BA3HAYCHHS PE3YJIbTaTiB.

AmnocTepiopHuii aHai3 — aHATI3 CTaHy, CUTYAIIil Ticis peaizalii He-
OaxxaHoi TMoxil, IKUH Mae 32 METy po3pOOKy peKOMEHalii 100 MiIBUICHHS
piBHsI Oe3nexu, 3HWKEHHS pU3UKiB. JlaHW Bua aHaNi3y MOB'I3aHMN 3 JOCII-
JOKSHHSIM OJTHOTO 3 3alPOTIOHOBAaHUX CIIEHAPIiB, AKUI OYB peatizoOBaHMA.

ApudmeTnyHe cepeaHE — YacTKa BiJ MIJCHHSI CyMH KiJIbKOX YHCEN
(a1, a2, ..., ay) Ha IXHIO KUTBKICTB: a = (a1 + az +...+ a,)/n.

7 Porosenkuii C.B. TepmiHOJIOTiYHUI CI0BHMK-10BiTHUK (paxiBus 3 CaI0BO-NAPKOBOIO Oyi-
BHUNTBA i JanamadrHoi apxitektypu. Kuis : KHT, 2017. 140 c. URL : https://rep.btsau.-
edu.ua/bitstream/BNAU/5639/3/terminologichnyj_slovnyk.pdf
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ba3a 1aHuxX — CyKyIHICTh CUCTEMAaTH30BaHUX Ta YMOPSIKOBAHMX JIa-
HUX, 30€peXEeHUX y MaM’sTi KOMIT'IoTepa, IO BHCTYNAlOTh SK BUXIAHI JUIs
pO3B’s3aHHA MPOOJEMHHX 33134 3ac00aMH KOMII FOTEpHUX MporpaM. ICHYIOTH
pensImiiiHi, iepapxidHi, 00’ €KTHO-Opi€HTOBaHI Ta iHIII BUIU 0a3 TaHUX.

Be3neka exosioriuna — 1) cyKymHIicTb Jiii, CTaHIB 1 IPOLECIB, IO HE
MIPUBOJIATH JO XKHUTTEBO BAXKIIMBUX 30UTKIB, 3arpo3 i HEOC3MCK, SKi 3aBIAIOThCS
MIPUPOAHOMY CEPEIOBHUIIY, OKPEMHUM JIOISIM 1 JIIONCTBY; 2) KOMIUIEKC CTaHiB,
SIBHI 1 JTid, SIKUH 3a0e3medye eKoJOTiuHui Oananc Ha 3emili 1 Ui Oyab-sKUX
CHUCTEM BiJIOBITHO JI0 HASBHUX COIIaJbHO-€KOHOMIYHHX, TEXHOJIOTIYHAX MO-
KIMBOCTEH, IO PO3MVIAAAETHCS HA TII00ATBHOMY, PEriOHaIbHOMY, JIOKAJIbHOMY
PiBHI €KOJIOTIYHOT OE3MeKH.

Bioreomeno3 (rpeil. bios — xutTTs + gé — 3eMiis + koinos — 3aralpHUiA,
CITIJIBHUI) — €BOJTIOMIHE COPMOBAHUI KOMITJIEKC B3a€MOTIOB’I3aHUX ajarTa-
II€I0 1 3ATEKHICTIO KUBUX OPTaHi3MiB Ta abiOTUYHOTO CEpelOBHINA B OiTbII-
MEHIII TOMOTCHHOMY €KOTOMI, paHT ekocucTeMHu. [cTopuyHO chopMoBaHUil B3a-
€MO3YMOBJICHUH KOMILICKC >KMBHX 1 HE)KUBUX KOMIIOHCHTIB ICBHOI NUISHKH
3eMHOI TTOBEPXHi, ITOB’I3aHUX Mik c00010 OOMIHOM PEYOBHH Ta CHEPTii.

Bioton (Bix 6io... i Tper. TOMOG — MicIie) — MiJsSHKA 3¢MHOI MTOBEPXHi
(cyxomonry abo aHa BOAOIMHM) 3 OJHOTUIIHUMH YMOBAaMH pelbedy, KIiMaTud-
HUMH OCOOJIMBOCTSIMH Ta IHIMTUMH a0i0TUIHUMH YHHHUKAMH (CBiTIIO, TUCK, pH-

cepenoBHUIa, MeXaHidHi Ta (Pi3MKO-XIMIUHI BIACTUBOCTI CyOCTpaTy, MiHEepab-
Hi ¥ OpraHiyHi PeYOBHHHU TOLIO), SIKy 3aliMa€ INeBHE OIOTHYHE YIPYHOBaHHS
(Gioneno3). Mix GioneHo3oM i GIOTOIOM, SIKI pa3oM CKJIAAAIOTh €KOCHCTEMY
(bioreorieHo3), icCHye MOCTiHHMIA OOMiH PEYOBHHOIO, €HEPTi€0 Ta iH(popMari-
€10. Y 3araJbHOMY PO3yMiHHI 6i0TON — 16 HEOPraHIYHUI KOMIIOHCHT €KOCHUC-
Temu (0ioreoneHo3y) 31 crnenudiyHIM KOMILICKCOM YMOB, 1[0 BU3HAYAE BUIO-
BHI CKJIaJ OpTaHi3MiB, OCOOJMBOCTI X iICHYBaHHSI.

BepTukanbHa CTPYKTYpa JanamadTy — 1e sipycHa modymosa, yro-
PAAKOBaHE PO3MIIICHHS KOMIIOHEHTIB — BiJl TBEpAOro (pyHIAMEHTY IO TOBIT-
pSHOTO IIapy MPH MaKCUMAaNIbHIA KOHIIEHTpAIlii )KHBOT PEUOBHHHU Ha KOHTAKTi
TBEPOT0, PIAMHHOTO Ta Ta30MOAIOHOTO CEPEIOBHIIA.

Tl'eorpadiuna indopmamiiina cucrema (reoindopmariiiiHa cucTema,
I'IC) — ue indopmariiiHa cuctema, 10 3abe3neuye 30upaHHs, 30epiranHs, o00-
poOJIeHHsI, TOCTYII, BiOOpakKeHHS Ta MOIIHUPEHHS MPOCTOPOBO-OPIEHTOBAHUX
JaHuX (TPOCTOPOBHX JIaHUX); 1€ CYKYIHICTh CIICKTPOHHHUX KapT 3 YMOBHUMHU
No3HaYKaMu 00’€KTIB Ha HUX, 0a3 1aHMX 3 iH(opMaIielo Mpo 00’ eKTH Ta Npo-
TpaMHOTO 3a0e3MeueHHS IS pOOOTH 3 KapTaMu 1 6a3aMu K €TMHUM ITiTHAM.
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Ile iHTEpakTHUBHI CHUCTEMH, 31aTHI peaizyBaTu 30ip, CHCTEeMaTH3aIliIo,
30epiranHs, 0OpOOKY, OIHKY, BiIOOpa)XCHHS 1 PO3MOBCIOMXKCHHS JAaHUX 1 K
3aci® oTpuMaHHS Ha IXHiIi OCHOBI HOBOi iH(opMmalii i 3HaHL PO MPOCTOPOBO-
JacoBi SBUILA.

I'opu3zoHTanbHa cTPYyKTYpa JangmadTy — Mop(hoJoriyHa CTpyKTy-
pa — B3aEMHE PO3MIIICHHS MiIJICTIINX JIOKAIEHUX TE€OCHCTEM 1 3ac00iB X moe-
HaHHA, a00 B X 3B’SI3aHOCTI, sIKa 3a0€3MeTyEThCS HE TUTBKH CTOKOM, a 1 CXUIIO-
BUM IIEPEMIILIEHHAM MaTepiany MiclieBoi UIMPKYJISLIl OBITPs (HAPHKIIA, CTi-
KaHHSM XOJIOJHOTO TOBITPS B IOHWXKEHHS pelibedy), BITPOBHM IEPEHOCOM
COJIeH 1 Ty, MIrpami€eio OpraHi3Mis.

JAunamika nanamadTiB — KinbKicHI 3MiHH, sKi BigOyBatoTbes B [ITK
Hix i€l MPUPOAHUX 1 aHTPONOTeHHUX (DaKTOPIB i HE MPUBOAATH 10 SKICHOT
nepeOymoBr HOTO CTPYKTYPH.

Jucunauis (Jar. dissipatio — po3CitOBaHHs) — MepeXiJ] YaCTUHHU €Hep-
il yHopsaKoBaHUX MPOLECIB B €HEprii HEyNOpsAKOBaHHUX IPOIECIB, B KiHIlE-
BOMY pe3yJIbTaTi — y TEIUIOTY.

ExoJioriude nporuo3yBaHHsl — Iie Tiepe10a4eHHs MOXKIINBOT TTOBETiH-
KH MIPUPOAHUX CHUCTEM, II0 BU3HAYAETHCS MPUPOTHIMHU IMPOIECAMH 1 €0 Ha
HUX JIFOICTBA.

Exonoriube ynpaBiaiHHSI — IiSUTBHICTH JAEpKaBHUX OPTaHIB i €KOHO-
MIYHHAX Cy0’€KTiB, TOJIOBHMM YHMHOM CIIPSIMOBaHAa Ha MOTPUMAHHS BCTAHOBIIE-
HUX BUMOT IIPHPOJIOOXOPOHHOTO 3aKOHOJIABCTBA, HA PO3poOKy 1 peamizamiro
BIJITIOBIJTHUX MPOEKTIB 1 Mporpam.

Eneproodmin — e xpyroo0ir i Tpancdopmariis consaroi eneprii. Bo-
Ha 3/1aTHa IIEPETBOPUTHCH B IHIII BUAM €HEPTil — TEIUIOBY, XIMIiUHY, MEXaHI4HY.
3aBasKM COHSYHIN eHeprii BinOyBalOTHCS BOJOrOOOMIH i OioreHHHi Kpyroooir,
10 BU3HAYA€ IHTEHCUBHICTh PYHKIIIOHYBAaHHS JTAaHAMATIB.

JlannmadTHa apxiTekTypa — 00'éMHO-TIPOCTOpPOBA OpTaHi3aiis Te-
puropii, 00'eTHaHHS TPUPOAHUX, OYIIBEIBHUX 1 apXITEKTYPHUX KOMIIOHEHTIB y
ITICHY KOMITO3UITiI0, III0 HeCe TIEBHUH XyIOXKHIH 00pa3.

JlanamadTHUil 6anaHc — 11e KOMIUIEKC B3aEMO3B'S3KIB MiXK CTPYKTY-
POIO MiCIsl iCHYBaHHSI, TEHE3UCOM IPYHTY, BOIHHM OajlaHcoM, KiimMaroMm, 0io-
TUYHUM PO3BUTKOM HPUPOAM Ta ii TEXHOreHHMMH 3MiHaMu. OCHOBOIO JIaH-
mrayTHOTO OaNaHcy € BoxHUI OaaHc (6amaHc pigKOBOTO BOJ0300pY, €KOTOITY).

JlanamagTHO-eKOIOTiYHi TOCTiKeHHI — KOMIUIEKC POOIT, CIpsSMO-
BaHMX Ha BU3HAYEHHS €KOJIOI'1YHOIO CTaHy JIaHImadTiB, YUHHHUKIB 1 IPOLECIB
HOro TMHAMIYHHX 3MiH.
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HaBkoJsniHe cepenoBuiie (IOBKIISA) — OTOTYIOUHHA JIIOAUHY TIPUPO-
JTHHHK 1 cTBOpeHHH Hero iHdopMariitHo-MarepianbHuil cBiT. Hagkonuwne npu-
poone cepedosuuje (HIIC) — mpupomHa CKiIaIoBa 4acTHHA TOBKIJUISL.

HepeaeBaHTHi Micus (Tepuropii) — BigiOpaHi y pe3ynbTari iHhopma-
LIITHOTO MOIIYKY, ajle CTaH (3MICT) SIKMX HE BiJIIOBI/Ia€ 3aIIUTy KOPUCTyBaya.

IpomucaosBi manamadTH — BUI aHTPONOTEHHHX JIaHAWA(TIB, IO
(OpPMYIOTBCS HABKOJIO BEIMKHX HMPOMHUCIOBUX MiIPUEMCTB a00 B MeXax Mpo-
MUCJIOBUX pPailOHIB, XapaKTePU3YIOThCS LIBUKUM HAKOIUYEHHSAM MEXHOMACU;
HasIBHICTIO JIBOX SIPYCHOI (Ha3eMHOI 1 MiI3EMHOI) CTPYKTYpH; ITOBHOIO aHTPO-
TIOTEHI3aI €10 BCIX TEOKOMITOHEHTIB Ta JIAHIITA(QTHUX KOMIUIEKCIB.

Pu3uk exoyoriuyHuii — iMOBIpHICTh HEOE3MEUHUX SPEKTIB ISl TIPUPO-
JTHUX CHCTEM, JIFOJIHU Ta OTOYCHHS B HACIIJIKY aHTPOIIOTCHHUX BIUIHBIB.

CuHepreTu4yHi cCUCTeMH — CKJIAIHI BiTKPUTI HEPIBHOBAXKHI CaMOOp-
raHi30BaHi CUCTEMH, 31aTHI Ha 30BHIIIHI BIUIMBH BiIIOBiIaTH CaMOOpPTaHi3aili-
€10 CTPYKTYp NPY 3MEHIIEHHI CHCTEMHO]T iH(opMallii 3a paXyHOK ii 3ropTaHHsI.

Cucrem-cucTeMHHIi 00°€KT — 1HOPMALIHHO-CTPYKTypHE YTBOPEHHS
BH3HAYCHE SK CKJIaJIHA CUCTEM 32 paxyHOK iH(QpOpMaIiifHO1 YB’ A3KH IITICHOCTI 3
ypaxyBaHHSM rOMe0CTa3y BHYTPIIIHEO CHCTEMHOTO 1 CHCTEMa-CepeIOBHIIIE.

Cranmii po3BuTOK (aHDI. sustainable development) — exonoro-
€KOHOMIYHO 30aJlaHCOBaHUH, TPUBAIHM, Oe3IIepEPBHUNA PO3BUTOK JIIONCTBA, IO
3aJJ0BOJIEHSE MTOTpe0aM He 3a paXyHOK NPHHICIIHIX TOKOJIiHb.

TexHoreHni JaHgmadTH — OfHA i3 TEHETHYHHUX TPYH AHTPOIOTCH-
HUX, SIK MiJCIYHi, OpHI, MpPOreHHi Ta iHmi. Jl0 TeXHOreHHUX JaHamadriB Bij-
HOCHTH JIMIIE Ti aHTPOIIOTE€HHI JIAHAMA(THI KOMIUICKCH, IO YTBOPWIIHCS B
pe3ynbTati B3aeMOJIiT TeXHIKM ab0 Te0TEeXHIUYHOI CHCTEMH 3 IPUPOIHUM cepe-
JIOBHIICM, Y SIKUX TOKOPIHHO 3MiHCHA JIITOreHHA OCHOBA, a BiJIOBIIHO i CTBO-
peHa 3aHOBO JaHmMAapTHA CTPYKTypa: Kap €pHO-BiABAIbHI JTaHAMAPTH, IO
(hOpMYIOTECS y MicIIX BUIAOOYTKY KOPHCHHMX KOTIQJIMH; CajaW, JICOBI Haca-
JOKEHHSI, CUIBCHKOTOCIIONApChKI Ta iHIII YTifJis, CTBOPEHI Ha TEpacoBaHOMY
CXWITi OaJTK|, JOTUHY PidKH, TOpH a00 Ha HAMHBHIHM, HACUITHIH TIOBEPXHI TOIIIO.

TexHoMaca (TeXHOTEHHA PEYOBHHA) — TMO3HAYEHHS CYKYITHOCTI Pi3-
HOMaHITHUX MaTepialbHUX PEUOBHH, CTBOPEHUX Mpalelo JiojaeH, — crenudiv-
HUH KOMIIOHEHT HENpPUPOJHOr0 MOXOJUKEHHs, LI0 HAcH4ye YCi TOPH30HTH
maramadTHOI cepH i BCTymae B MPOILECH TITEPreHHOTr0 MeTaboIi3My: 3HaUHa
KIJIBKICTh TEXHOMAcH TOCTyMNae B JaHMmaTHy cepy y npoueci BUIOOYTKY 1
nepepoOKH MiHEpAIbHO-CUPOBHHHHUX DPECYpPCiB, PI3HOMAaHITHUX DPyJI METaliB.
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