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CEKIIsA 1
EKOJIOI'IS TA 3AXHCT HABKOJIMITHBOT'O CEPE/IOBHIIIA

JOCIIIZKEHHSA EKOJIOTTYHOI'O CTAHY ATMOC®EPHOI'O
MOBITPS B MICTI IBAHO-®PAHKIBChK

Anacmacia Bonoapeuro, Hamaiia Yemepuncnra,cmyoenmu cpynu EKO-23-1
Hayroei kepienuru:dou.kagh. exorozit Mocioxk M. , dow. kah.exoaozit 3opin /1.0
leano-Ppankiecsiuit nayionaisnuit mexnivnuit ynieepcumem nagmu i 2azy

Karouosi cnosa: CO, CO2, 02, HCHO. asrotpancniopt, I'JIK, HaBKONHIIHE CepeIOBHIIE.
arMocdepHe NoBiTPs, €NeKTPOTPAHCIIOPT, ABUI'YH BHYTPILWHBbOIO 3ropanHsa(IB3).

ATMochepHe NOBITPS € KUATTEBO BAKIUBHM NMPHUPOIIHUM PECYPCOM, BiJ SKOIO 3aJIeKUTh
CTaH HABKOIMIIHBOIO cepenosiina. 3abpy/IHEHHs MOBITPS TEXHOTEHHOTO MOXOMKEHHS € OHIEW
3 roJIoBHHMX npodsiem nroacTea. BoHo 3aBaac CyTTeBOl eKOIOrHHOI LIKOIH, WO NMPOABIACTHC Y
CKOPOYEHH] TPHBAJIOCT! JKMTTA, 3MEHINeHH! OIOPI3HOMAHITTA, NMOpyleHHi renHodowuny, Brparti
cTablILHOCTI eKOCHCTEM, PYITHYBaHHI 030HOBOTO 1Iapy Ta 3MiHi kiimary. OJHHM 3 OCHOBHHX
mkepen 3a0pyaHeHHs € aBTOTPAHCIOPT. 3 KOKHUM POKOM 3a0pyaHeHHS HABKOIMLIHBOTO
CepeNoBHINa 3pOCTae uepes 30iNbIIeHHs KINBKOCTI ARTOTPAHCNOPTY. 0cobmiBo npueaTHoOro [1].
OuiHKOBAHHS PiBHS 3a0PY/IHEHHS MOBITPS MPOBOANTHCS U1 TOrO, 1100 3an001ITH HErATHBHOMY
BILIMBY HA CTaH HABKOJMLIHBLOIO CEPELOBHLUA.

Hamu Oyno simibpano mpodu 3 TOUOK AOCTIKEHHA IS OHIHKH AKOCTI MOBITPA B MICTI
IBaHO-PPaHKIBCHK, B 30HAX MPHACIINX 10 OCHOBHHUX aBToaopir. TIpoBean BUMIPKOBAHHA AKOCTI
armoceproro mosiTpa y 30 nyHkrax Bigbopy npo0, po3TalioBaHMX Ha TEPHTOPI MicTa.
JlocmimkyBankHi TOMKM XapakTepPU3VIOTECA BEIMKQK KIIBKICTIO MapHIpyTIB TPOMAAChKOro
TPAHCMOPTY Ta& BHCOKOK HIMBHICTIO SKHTIOBOI 3a0yaoBH. Hamm mpoOBOAHIOCH BHMIPIOBAHHS
M'STH PI3HHX [OKa3sHHKIB 30kpema B 30 TOYkax BHUMIPIOBAHHA: OKCHAY BYIJeLIO, MOKCHIY
Byryewo, Gopmansaeriay ta muay (PM10, PM2.5). Ilpu BukoHaHHI BUMIPIOBaHL CTaHY AKOCTI
armochepHoro nositps OyJio BHKOpPHCTaHO BianosinHe obnanHanHs 3okpema: CEM-3803 Tta
CEM-DT-9881. Byna pospobaena Oaza nanux exonoriuuoi indopmauil 3 BMICTOM XiMiMHHX
peqoBHH B arMocdepHOMY MOBITPI Ta reorpadiyHUMH KOOPAMHATAMH OKPEMO MO KOKHOMY
enemeHTy Takux skl (Puc.l) — dizuko-reorpadiuna kapra M. IBaHo-®pankisebka, (Puc2) —
kucetb, (Puc.3) — dopmansaeria, (Puc.4)-— nun, (Puc.5) — miokcua syrnewo. (Puc.6) — vannuii
ras.

V wmicti IBaHO-DpaHKIBCbK 3a0pY/AHEHHS MOBITPS YaJAHWUM ra3oM JOCHTb [OMITHE Ha
Bynuui 3aniznuuniii , ne smicr CO B nosiTpi ckianae 5 mr/v’, wo nepesnurye TJIK Giabiue Hixk
y JABa pa3u. 3arajoM nepeBHIeHHs MAKCHMATLHO PAa30BOl MPAHHYHO AOMYCTHMOI KOHLEHTPaLLi
3aikCOBAHO Y TPHOX TOUKAX, a MEPeBHIEHHA cepenHbonodoBoi ['JIK — y aBaHaIIATH TOUKAX.

JocnigxeHHs cBig4aTh, WO HE BH3HA4YeHO OE3[E4HOro [OPOry A ULOMO BUAY
3adpyAHeHHs, HHKYe SKOro BiH He CTAHOBMB OH 3arpo3m /Ui 310poB'a JoauHW. ['paHuvHO
nonycrrMa kowuuentpauis (I'J1K) npiGHonucnepcHux 3Baskenux vactok (PM2.5) craHoButh 5
MKD/M® Ul CepedHbOpPIYHOrO s3HaveHHs Ta 15 mkr/M® ana  cepeanbopobosoro. s
KpynHoaucnepcHux teepanx 4actok (PM10) cepennvonobosa I'JIK cknanae 45 mxr/m® [2].
HaiiHiwkumii piBeHb 320pyaHeHHst nmwioM B [BaHO-®PAHKIBCBKY CIOCTEPIraeThes B paiioHi
MicbKol patyuii. Jlaxi pesynprarth aociikeHs HageaeHi B Tabnnui 1,
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Tabnuia 1 — Pesyabraru JochikeHHs AK0CTi aTMOCGEpPHOro NoBITPs B
micTi Isano-PpankiBChK

PARTICLE
g Bymini sicra Isano- ey | eoy | 6 CHCERppty g
ag 0
2 e FaK [ Tak | o o FAKmp | TAK |25um | l0um
mp (3) | ca(l) (0.035) |c.a(h003)

1 | Tponeiidycna 21 2 654 202 0.01 14 443
2 | Faamuska 2 762 20.5 0,02 17 884
3 (rg;:’fm‘”;*‘ M apem 3 634 | 204 0,03 2 | 1m
4 | Esponeiicska 4 721 204 0.03 18 100
5 | HeraaexHocTi 4 683 20.4 0.02 15 8§88
6 | Bopumneupra 184 3 609 20.3 0.03 37 998
7 g‘l’m“‘(’)"\ﬁtﬁ‘\"gw 1 515 | 203 0.01 13 | 667
8 | Crenara Banzepn 41 1 583 20.5 0.01 14 779
9 | BamzanyHa (KiLabuc) 5 8528 20.3 0.04 209 7775
10 | TMisriuaus 6y 1eBap 0 521 20.2 0.01 19 779
11 | Patyma 0 496 204 0.01 5 112
12 | Boraasa Jlenxoro 2 533 20.4 0,62 26 991
13 | Hezanexuoci 3 621 204 0.01 19 338
14 | Hesaaemxmuocri 2 580 20,4 0.02 12 229
15 | Boraana Jlenkoro | 521 20.4 0,01 10 336
16 | IMiBuivmuii Oy 16Bap | 564 20.5 0.01 12 666
7 | Tisarai 6yrsnap 1 512 | 202 0 2 997

(K1/1bLE)

18 | Hesanexuoci 2 566 204 0.02 15 3l
19 | Miaensmii Gymsap 2 500 | 202 0.01 21 229
20 | Feremana Masenu 0 573 20.3 0.01 10 223
21 | ®aocexsa 9 0 522 20.2 0 4 115
22 | Bacmna Crudannka 1 498 20,1 0.01 19 333
23 | Camona TMetmopu 2 543 204 0.02 38 664
24 | MakcumoBu4a | 491 20.3 0.01 10 445
25 | Mupy 1 512 20.4 0.01 12 223
26 |Haapiuna (xiisug) 2 731 203 0.03 61 1151
27 | Caraitzausoro 1 532 203 0.01 17 332
28 | Bopumnenpxa 207 2 583 20.4 0.02 31 776
29 | I'erbvana Carailaaqsoro | 489 20,5 0.01 21 356
o oL 2 585 | 204 0,02 19 | ss
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Pucynox 1 — BMiCT XiMiYHHX PEUOBHH B 1OBITPL
1 — gpisuro-ceocpadiuna xapma m. leano-@pankiecera,
2 - kucens; 3 - diopmainoecio; 4 nun ;5 - diokcud gyeienro; 6— yaomui 2as

[poananizyBasiun OTpUMAHI PE3YALTATH SKOCTI aTMOC(EPHOIO noBiTPs MOKHA 3pobuTH
HACTYMHI BUCHOBKM, U0 B OKPEMHX PaiiOHAX MICTd CTOCTEPITacThCs 3HAUHE TepPeBHIIeHHS
IPAHIYHO AOMYCTHMHX KOHLEHTpauiii okcuay Byraeuwo (CO), gopmansacriay (HCHO) ta
koHuenTpauii mury (PM10, PM2.5). Ocobnnbe nepesHIIenns BMIiCTY TBEPAMX YaCTHHOK MLy
Ha Bymauax 3anmisanuna, letemana Masern, €rponeiichia Ta Hampiuna, ne pisens 3a0pynHenns

11
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3Ha4HO nepesuiye nHopmy. ITinsuueni koAueHTpauii upx 3a0pyAHIOIOMHX PEHOBHH BKAa3ye Ha
IHTEHCHRHUII BIJIMB ABTOTPAHCIIOPTY, IO MOJKE CTAHOBUTH HEraTMBHMII BIUJIMB HAa CTaH
HAaBKOAMWHBOTO cepefosiiia. [lng nokpauienss axocti arMmocdepHoro nosiTpa B m. IBano-
DpankiBCbKy HEOOXIAHO peani3yBaTi KOMILICKCHI 3aX0AH, AKl BKIOYAIOTH:

CTumyIrOBaHHS BUKOPHCTaHHA enexTpoTpaHcnopty: Bukopucroryroun noceis kpain €C
ta inimiatusy Fit for 55, sapto 3anpoBanuTH nepikaBHi Ta MICLEBI MPOrpaMH Ans 3a0X04eHHS
npuadanna enextpomodinis. Le moxe Brmouaru dinancosl cybeuail nas rpomansn ta Oi3Hecy,
a TaKOK PO3UIHPEHHS Mepeski 3apsiiHuX cTaHMiil [3].

O0merxeHHs BUKOpHCTaHHs TpaHenopty 3 JIB3: OcHoBHa yacTka 3a0pyIHKOKOUHX BUKHMIB
(90-95%) npunagac Ha aBTOMOOINBHUI TPAHCIOPT 13 ABUIYHAMH BHYTPILIHLOIO 3ropaHHs. Y
kpaimax €C icHye feranbHa CTATHCTHKA, AKAa MOKA3YE BILTMB ABTOTPAHCTIOPTY HA OPraHi3M
JIHOAMHN.

[MponoHyeTbes 3anpoBajiykedHa 3adOpOHH Ha EKCIAYaTalilo BKUBAHHX aBTOMOOLIB 3
amsensHuME asurynavi 3 01.01,.2027, a vosnx guzensHnx asTomMobimis — 3 01.01,2030. Taxox
Oyre 3a0OpOHEHO BHKOPHCTAHHA $K HOBMX, Tak 1 BKMBAHWMX aBTOMOOUIB 3 OEH3MHOBHMH
ABHIYHAMH BHYTPILIHBOTO 3ropanHdA. 3aloponHa He NMOWMPIOBATHMETHCA HAa aBTOMODINI, MO
Hanexarb 30poiinum Cunam Ykpainu Ta iHIIHM BIHCHKOBUM (OPMYBAHHSAM, HA TPAHCMOPT
(hepmMepcLKIX rOCNoAapeTs MUlf BHKOPHCTAHHA 1032 aBTOMOOIIBHIMH [I0pPOraMi 3araiibHOro
KOPHCTYBaHHS, H& aBToMOOLNl, OTPMMAHI y CHAmOK, a4 TAKOXK HA TPAHCHOPTHI 3acobm,
eurotosnedi 10 01.01.1981 poky. 3a omiHkaMH HayKOBLIB, BIPOBAJKEHHS wiel 3a00poHM Ta
Mepexiji Ha eNEKTPOTPAHCTIOPT A03BOMHTH CKOPOTHTH BHKI/IN LK UTHBUX PEYOBHH Y MOBITPS Ha
30% [3].

BrnipoBamikeHHs eKOMOMMHNAX MOMATKIB: 3ampoBa/KeHHS MOMATKIB HA BHAM TANHBA, MO
CMPHAKTL YTBOPEHHK) MAPHUKOBMX TrasiB, 30KpeMa AU3EALHOrO MNaabHOro Ta OeH3MHY.
CTHMYJIFOBATHME IEPEXiA Ha eKOJIONYHO YHCTILL JDKepesa eHeprii,

[Nonyaspuzamis rpoMaaCLKOro TPAHCTOPT, MOMMINeHHS SKOCTI Ta enekTpudikamis
TPOMAZICHKOTO TPAHCTIOPTY CAPHATHME 3MEHINEHHIO KiNBKOCTI MPHBATHUX aBTOMOOINTIB Ha
J0porax.

Po3eurok 3enmeHux 20H Ta o3eneHeHHs Micta: CTBOPEHHS HOBHMX 3el€HHX HacajlKeHb Ta
POSIIMPEHHA TNapKiB COPHATHMYTh 3MEHUIEHHID KOHLEHTpalii BYFIEKHCIOro rasy Ta
NOKPALIEHHIO AKOCTI nosiTpa [4,5].
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AHAJII3 3ABPYJHEHHA JOBKLLJIA BYPIITHHCBKOIO TEC .

Boaouia I0pia Anmonosuy, acnipanm xaghedpu exonozit
Hayroewi kepisnux: x.m.u., dowenm xaedpu exonocit Opanovea Mapia Muxaitiiena
leano-Dpanriscoriii HAWIOHATLHIT MEXHIYHIT YHigepcumem Hagimi i 2azy

3a BMIOM r€HEPOBAHO! 1 BIANYCKHOI eHEPril TEIUIOBl eNeKTPOCTaHull NOAIAKTL HA ABa
ocHOBHMX THNH: koHaeHcauiiini (KEC), npu3Haveni Tinbku 108 BHPOOHHIITBA eNeKTPOeHeprii, i
rennodikauiiini, abo rTennoenexrpouentpan (TELD). KonzeHcauiiiHi enekTpHyHi CTAHLI, WO
NPawOTs HAa OpraHidvHoMy nmanusl, Oyaywore nodausy wmicup ioro  nodysanmsi, a
TENNOENeKTPOLEHTPAT PO3MILTYIOTE MOOIH3Y CMOKHBAYIB TEMIa — MPOMHCIOBUX MiATPHEMCTB
i skurnosux macksiB. TELL Takok NpaworTh HA OPraHivyHOMY nanusi, ane Ha siaminy sia KEC
BUPOO/IAIOTL AK €NEKTPHYHY, TaK | TEMJIOBY €Heprilo y BHIUIAMI rapA4oi BOAH 1 napH s
BupoOHIumX 1 Termogikamiiaux wimedr. /{0 OCHOBHHX BHAIB TaninMBa LHMX eNeKTPOCTAHLIH
BIIHOCATLCA . TBEP/E — KaM SHE BYI1JUIs, aHTPALUT. HariBaHTpauuT, Oype Byriuis, Topd, cinanii;
piake — MasyT i rasononiéne — NpUPOAHMIi, KOKCOBHIA, JOMEHHHH | T.11. Ta3,

YV 3anekHOCTI BiZi THMY TErUIOCHJIOBOI YCTAHOBKM Ui MPHBOLY eJeKTporeHeparopa
efleKTpocTaniil noAisoTees Ha naporypdinsi (ITTY), razorypGinui (I'TY), naporazosi (ITTY) i
EIeKTPOCTAHLII 3 ABUryHaMu BHYTPiwHbOro sropauns (JEC),

Ilo TexHOnoOriuHiii CTPYKTYpI TENJIOBI eNEeKTPOCTAHIi NOMINAKOTHCS HA OnouHi i
HeOnouHi. TTpu G104HIl CXeMi OCHOBHE 1 JONOMINHE 0014 HAHHS NApOTYPOIHHOI YCTAHOBKH HE
MATb TEXHOJOMYHUX 3B'S3KIB 3 O0AaMHAHHAM IHIWWOI YCTAHOBKM enexrtpocranuii. [lis
€MeKTPOCTAHIIIH HA OPTAHIYHOMY MAJHBI TIPY LBOMY 110 KOXKHOI TypOIiHN Mapa MiaBOAWUTLCS BIA
OAHOro abo ABOX 3 €AHAHMX 3 HeK korai, Tlpu Hebnouwiii cxemi TEC napa Bia BCIX KOT/IB
HAIAXOANTD B 3arajibHy MaricTpaib i 3BIATH PO3NOAINAETHCA O OKpeMHx TypOiHax.

Bnnue enepreTHKH Ha JOBKI/UIA MAE ABOAKHH XapakTep:

CHEpPreTHKa - CMIOKHWBAY MPHPOIHHX PECYpCiB:

IUKEPesO LWIKIZAIMBUX BIAXOAIB, pagialiiiHOrO 1 €JeKTPOMArHiTHONO BHITPOMIHIOBAHHS,
onHa 3 npuunmH napHukosoro edekrty (emicis COz2 B armocdepy BHACHIIOK CrATIOBaHHS
OpraHiYHOro nanusa),

Tennose 3alpynuenns noBkLIs OCODNMBO CYTTEBE NPH BHKOPHUCTAHHI MPHPOAHMX
JoKepen BOIM U MPSMOTOYHOIO OXONO/[DKEHHA KoujaeHcatopis naposux TypOin. Kpim
TEMIOBOrO Ta XIMIYHOIO, 00 €KTH €HEPreTHKH € JUKEpenamMH eneKTPOMArHITHOrO 3abpyiHEHHS
cepenoBuima. HepBosi Ta M'530Bl KIITHHH HAHYYTAUBILW 10 30BHIHLOIO EIEKTPOMArHITHOIO
NOAPA3HEHHs 3 HAacTOTOK y Mexkax Bia 10 mo 1000 I'm, rpanuuno AOMyCTHMI 3HAYEHHS
Harpy>KeHOCTEN enexTpHuHOoro nons craHosnste 20 kB/m, a marniTHoro 4xA/M. Ha ainsukax,
Kl ONIM3bKI 10 JIIHIT BHCOKOBOJIBTHIX Tepejiay, HarnpyKeHICThb eNeKTPHYHOro noas carae 30-40
kB/m ra gactoti 50 'y, mo v 3 — 4 pasu nepernmye Ge3neuHi BeAWIHHN.

OcHoBre TexHonoriyHe nannBo TEC — Byrinns, NpupoaHuiil ra3 Ta MasyT.

Buknau Bypwtnacbka TEC  caraiore 84.4% Big  3arajgbHOl  KiIIBKOCTI  BHKHZIB
cTauioHapHux pkepen uinoi Isano-®pankiscbkoi odnacTi.

bypuitnscska TEC BXoanTh 0 CHMCKY MiANPHEMCTB, AKi 3aBAat0Th HaHOINbIION KON
JOBKIJLIIO Ta 340POB’ 10 HACENeHHA YKpaiHu.

Ananmi3 nauux bypmrurcekoi TEC nokasae, 1o 30/1011aK0B1 BIXOIH HArPOMAAKYIOTHCA
B BIZBANAX LUIBM/ILIE. HIZK BHKOPHCTOBYKOIThCH (17% piunoro ob'emy). HeBukopHCTaHa uyacTka
BIAXOIIB NOCTYNAE y BIABAJIM, 3ara/ibHA IUIOWA AKHX nepesuina 313 ra.

Y pe3yasTaTi KOHTAKTYBAHHA HAPOMAKEHHX BIAXOAIB 3 TPHYTaMH Ta arMocdeporo Ha
BEJIUKUX TEPUTOPIAX BiAOYBaeThCs 3a0pY/AHEHHS AOBKIIS 1 3HHJKEHHA E€KOMOM4HOI Oesneku
o0'ekra Ta periony. Tak na Bypwruucpkiii TEC marpomanmiocs mnonag 23 MIHT
3070mnakoBHX Bigxoxis, o Haidinen BArOMAMH Cepen BHKHOIB 3a0PYOHIOUHX PEHOBHH I
TIAPHHKOBHX Tas3iB B aTMoc(epHe MORITPS TpH PodOTI TEMNOBOI €NeKTPOCTAHINI, € BHKIIN
okcuais cipen SOy, okeuais azory NOy, niokenay syrierio COz i BaXKUX MeTasliB.
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BILINB BOEHHUX /I1ii B VKPATHI HA SIKICTh [IOBITPSI

Masyposa Oxcana Makcumisna, cmyodenmra cpynw EKOm-24-1
Hayroeun kepisnux: k.m.n., douenm sagheopu exoaocii Mockarvyyx H.M.
leano-Ppanriscuruii nayionansniii mexHivnuil yuigepcumem nagpmu i 2azy

3rigno nauux cucremu MiHicTepcTBa 3aXMCTy HOBKULIA Ta NPHPOLHMX PECYpCiB
«Exo3arposay [1], waiifineimol mkomt BHACKIIOK BOCHHHX i 3aBAACTRCA came atMochepromy
nosiTpry. Tak, craHoMm Ha 2023 pik OPIEHTOBHI PO3PAXyHKH 30MTKIB BHACKIJOK 3a0pVAHEHHS
NOBITPs, HapaxosaHl [lepiaKaBHOK EKOJIOTHMHOK I[HCHEKUWEH BIANOBIAHO A0 3aTBEPIKEHOI
MeTOANKH, ckmamu 927 mmapa rpeH mo cknanac 67,51% Bia 3aranbHOi MKOAW JOBKULTO, KA
cTaHoBuTh | 373 mmpn rpH. 3aranmbHa 1mKonma aTtMmochepHOMYy MOBITPKY BIA  TOPIHHA
Hadgronpoaykrie cknanac 49 360 MaH rpn, Big gicoBux nokex — 8 720 414 man rpH, Bia
3aropsHHA IHKUX 00 ekTiB — 6 981 MuH rpH.

Bubyxu 1 nokexi nil 4ac BiifHW BHKWAAKTh B arMochepHe MOBITPsS BEAMKY KiJIbKICTH
3a0pyZHIOHMHX  PEYOBHH, TAKMX HAK OKCHAM BYIJICUK),TBEPAl 4aCTKH, TOKCHYHI rasu
(BKMOYAKOYM IOKCHHM, OKCHAM a3ory Ta cipkm). Lle noripmye skicTe moBiTps, 301abmye
KOHUEHTPALIK 3a0pYAHIOBAYIB, 10 MOKE HEraTHBHO BIUIMHYTH HA 310POB’s MHO/IEH Ta KIIMAT.
Inwniit  gakrop — pyHsyBauHa npomucaoBux 00’ckriB, Takmux Ak HadToBI 1 XiMiumi
nignpuemcrea. O8cTpinu Takmx 00'€KTIB MPHUBOAATH JI0 BHKUIAIB HEOE3MEeUHMX XiMIYHWX
PEUOBHH (CBHHELb, CIPKA, Mi/lb), SKI NOTPANUISKOTE B aTMOCepy

BoeHH] Ali HeMHMHYYE TaKOX NPH3BOAATH | A0 3HHIIEHHS JICIB Ta IHLWOI POCIMHHOCTI Ha
okpemux Teputopisx. Lle 3MenHmye 3maTHICTE POCTNH NOrAMHATH Byraekucnuit raz (CO2) Llei
(hakT cnpufe MABHIOIEHHI) KOHIEHTpAIli NapHUKOBHX rasiB B atMochepi. KpiM 1moro
BHACJIAOK SHHIIEHHS POCAMHHOCTI BiaOyBacTuCa eposia rpyHTy. Bigrak HOro sepxiii wap He
Oyzie yTPHMYBATH BYTJIELb, a00 K MiHIMYM [1OT1PIIMTE HOr0 3aTHICTL Lie pOOHTH.

Bracninok BOeHHMX mifi YkpaiHa BTpaTHIAa HacTHHY NMPOMHCIOBOTO if eHEPreTHHHOTO
KOMILIEKCY, aKTHBHICTb Oi3HECY CTajla 3HAYHO MEHILOIO, NajuBHA KPH3a 3HH3M/IA IHTEHCHBHICTD
BUKOPUCTAHHS aBTOTpaHCHoOpTy, a sBigmaneHa podora BIIO no3baeuia weobxiaHocti
nepecysanb. Bapro 3aysamuti, mo 3a ouinkamu OOH y cnpaeax OixkeHuis, craHoM Ha 28
Oepesua 2023 poxy Vkpainy sanmwmng nosHan 6 MiIbHOHIB HOACH, WO 3HH3WIO BIUIMB HA
3abpynHenHs noBiTPa uepes 3a3naveni gaxropn [4].

ITia vac enpod OUIHHTH HACTIAKH BOEHHHX 11 HA arMocdiepHe NOBITPs 3yCTPIYAKITECA CYTTEBI
posOikHOCT]. TTIPHYHHOK LBOTO € BILIHB Ha PEriOHAILHOMY PiBHI TEMNEpaTypHHX i BITPOBMX YMOB, a
TAKOXK Bapiawil BHCOTH IPAHHTHOTO APy aTMOChepi.

Y3aranbHIBIIN JaH] CYITYTHHKOBOTO 30HAYBAHHS [2], MOMKHA BHOKPEMITH Taki HACTI K

1. Pi3ke 3MEHILEHHA BMICTY JIOKCHIAY a30Ty y BeMKHX mictax (1o 35%) BHacaiaok
PYHHYBaHHS NPOMUCIOBHX MAMPHEMCTB | 3MEHIIEHHA BUKUIB aBTOTPAHCIOPTY,

.3 3pocTaHns BMICTY JiOKCHAY a30Ty (10 25%) Ha cxoni Ta MiBHIYHOMY CXOIi TepuTOopii
VKpaiHH, a TakoK Ha CYMIKHHX POCIiCbKHX Ta OLIOPYCHKHX TEPUTOPIAX Ha 0MATKY BiilHM, WO 3
BHCOKOIO HMOBIPHICTIO 3yMOBJIeHI BHKHAMH BLI MepeMiliieH s BiHCLKOBOI TeXHIKH,

3. KopotkouacHe 3pocTaHHs BMICTY MOHOOKCHIY Byraeito (0mmsbko 10%) BHacaiiok
BHUKH/IB Bl OKEXK B eKOCHCTEMaX NOGIM3Y JIiHIT 31 TKHEHHS,
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Pucynox 1 — 3minu 3abpyanenns atMoc(epHOrO NOBITPSA 38 JAHHUMH CYIY THUKOBOIO
30HYBAHHSA 32 NPT PiK NOBHOMACIITaOHOT BiitHH [2]

[locTynose 3akpHTTA BEAMKHX IPOMHMCIOBHMX NAPKIB, IOJOBHHM 4MHOM Y CXigHii 1
MBAEHHIH HacTHHAX YKpaiHW, TPU3RENT0 A0 CKOPOUEHHS BUKH/IB 3a0PYAHIOIOYHX PEUOBHH B
atMochepy 3@ JIONOMOrOK)  OPraHi30BAHMX  JUKEPEN  BHKMAIB, IO  [ATBEPKYETHCS
pesynbTaTaMi OCHIIKEHbL CTaHy AKOCTi moBsiTpa B Mictax. Bono Oyne 3ocepemkeHo Ha
eumMorax esponeiiceknx HJ{T/11 Jiupextusn 2010/75/€C 1 1o3BOANTE YCBIAOMHUTH BKE ICHYIOUY
rocTpy HeoOXiaHICTh B pedopMyBaHHI YIIPaBIiHHA NPOMHCIOBHM cexTopom. [1a npoGnema crae
ue Oiibll  rocTporo, BPaXOBYIOUM MNEpeneKTHBM (iHAHCYBAaHHA YKPaiHCBKHX nporpam
BiIHOBJIEHHS MIKHAPOAHHUMM MapTHEpamy, mo Oyno & HeMoknpo 6e3 NpHHHATTA yKpaiHIAMN
BIJINOBIIHOTO 3aKOHO1aBCTBA.

Bognouac crae 3posymismm, wo YkpaiHa He B 3MO31 CHCTEMATHYHO PO3CAIAYBATH
BIJIMOBI/IHI MATAHHSA, OCKIILKK JIOCI BIACYTHS €JIMHA CHCTEMA [IePKABHOMO MOHITOPHHTY AKOCTI
noBiTps. Okpemi cy0’ekTH JIepKaBHOrO MOHITOPUHTY 30HPaOTh Ta BHKOPHCTOBYKOTH JaHi
camMocTiHHO afo HaBiTb OOMEKYKTH A0 HHX HOCTYN, WO nopywye sBumoru crarri 50
Konctutynii  Vkpainn ta Opxyceroi Kompenuii npo npoctynm g0 indopmanii, yHacTsb
FPOMAACHKOCTI B MPOLEC NPUIHATTS PilIeHb T4 JOCTYN A0 NPABOCYANA 3 MUTaHb, WO
CTOCYIOTbCA 10BKLLIA, PasoM i3 uuM ciigvi OpraHd HE MAailTh 3MOIY ONEpaTHBHO
BHKOPMCTORYBATH JaHl, ski 30MpalOTH BIACHHKHM JAaHHUX, SIK TO CYD €KTH JEpIKaBHOTrO
MOHITOPHHTY 41 cy§’ekTH rocrnogaproBatns. Lle Bce yckna/iHioe Ta cnioBiibHIOE npouec 360py
aokasis ana Qopmysanns oO0BHHYBaNbHOI OasM s NOAAIBIIHX BIALIKOAYBAHb KPaiHOIO
arpecopoM. CTBOpeHHs €AMHOI CHCTEMH, fika HA/ACTh 3MOTY ONEpaTHBHO MOHITOPHTH Ta
aHanizyBaTH AKICTH NOBITPA B YKpaiHi niji 4ac BiifiHH € B TOMY 4MCI 3a7a4€K [HBUILHOI
Oesnexn, 3BKA0MH HA PH3HKH TA 3arposu, Akl 0e3nocepeaHbO MOCTalTh NEPEl KPaiHoK Big
HACHIIKI B BOCHHHX 11} Ta BUKOPHCTAHHAM BOPOTOM XiMitHO1 30poi.

AmHania cuTyaili Ta pesyiaLTaTH [OCHI/KEeHb L1040 BNIAHBY BOEHHMX [Aiff Ha AKiCTh
armocdeproro nosiTps B YKpaii CraBisaTh 1epea OpraHaMH BIaaH BCIX PIBHIB, rPOMALCEKICTIO
Ta Cy0'€KTaMM rOCHOJAPIOBAHHS JIOTiMHI MHTAHHS SKuM unHOM 3ipatm skomora Oinkbine
ZI0KA31B JUIS BIZILIKOAYBAHHSA BOPOrOM 3aB/aHOT LIKOM, CIPABEIMBUX penapauiii, sk 30upati i
BUKOPHCTOBYBATH [aHI MOHITOPHHIY TOBITPS Ta SK NOKPAIUHTH AKICTH MOBITPS B MicTax v
MaibyTHBOMY, B¥Ke MICs 3aKIHUEHHS BIITHH.

Bianosiai 3HaAXOAWTHCS B MPHITHATTI BiAMOBIIHHX YMPABII HCBKHX PilIeHb, 4 caMe:
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L [IpodinancyBari CTBOPEHHS AepKaBHOI CHCTEMH MOHITOPHHIY AKOCTI MOBITPA ¥
cknaal  MOHITOPMHTY JOBKiAus, sK 0OOB’A3KOBMH KOMMOHEHT dikcamii wmxomm Ta
nepuwo4eproBuii (pakTop LHBIILHO! Ge3nexy.

2. 3ibparu mani BCIX Cy0 €KTIB HEPIKABHOIO MOHITOPHHIY T4 CTBOPUTH E€AHHHI
THCTPYMEHT BITLHOrO JIOCTYMY 1O BCIX JaHUX JUIS MOHITOPMHIY. KOHTPOIK, aHanisy Ta
MPUIAHSTTS PilieHb (B TOMY YHC YIIPABI HCHKIX ),

3: Hanaronnru 06MiH naHumMu NpO MOHITOPHHI SKOCTI NOBITPA MIZK LUEHTPAIbHUMU
OpraHaMu BUKOHABHOI BNaau B cdepi 3aXnCTy AOBKIIIA, KOHTPOIK Ta CIIIACTBA
4 CTBOPUTH YMOBH JJIsl PO3BHTKY E€KOJOMYHOIO MYHILMNAIbHOIO TPAHCNOPTY,

3MEHLIEHHA KIILKOCTI NPHBATHOIO TPAHCMNOPTY B HACENEHHX MyHKTAX T4 CTBOPEHHS YMOB MUl
BHKOPHCTAHHS 1HAMNBIAVAILHOTO eKOJOMYHO YHCTOr0 TPAHCTIOPTY (ETeKTPOMONENnH, CaMOKaTH,
BEJOCHTIEH TOITIO).

Bucnosok. Brnnne BOEHHHX AlH Ha armocdepHe NOBITPS Cepel CKAaAOBHX AOBKLUIA €
Haitdlnbumm | cknanae nonan 77%.

Jlns cucremuoro avanizy sruiMBy (akTopis BifiHM Ha craH arMocepHoro nosiTps
BAZUINBO BPAaxOBYBaTH sK HeratusHi (Gaxtopu — Bayuanua paker B Hadrosy inppactpykrypy,
noskeski Ha NPOMMCIIOBHX Ta €HepreTHHHMWIl 00’ cKTax, Moskexi B Jicax TOIIO, TaK i MO3HTHBHI
At atMoc(hepHOro MOBITPS, ane KPHTHYHHMHM Ul KPAalHM — 3HHWKEHHS TEXHOIEHHOro
HABAHTAKEHHS Y€Pe3 CHCTEMHY NPOMUCIOBY KPU3Y, NaiiHHs ALIOBOI AKTUBHOCTI T 3MEHLICHHS
BHKOPUCTaHHS ARTOTPAHCIIOPTY Yepe3 301bIIeHHs BAPTOCTI NANBHOIO Ta 3MEHIIEHHS KiJIbKOCTI
HaceneHHs B YKpaiHi uepes BUMYIIEHY MITPaiik — NOHAA 6 MiJIBITOHIB JIH0/ICH, SKI 3HU3WIIN CBIT
BILUINB Ha 3a0pyaHeHHs arMocipepHOro noBiTPs Hepes 3asHaqeti Gaxropu.

Taxnit cucTtemMuMii aHanmi3 nacTh OCHOBY ANS NPHIHATTS SKICHMX Ta TPaBHILHHX
3aKOHOMABYMX i1 YMPAaBNIHCBKHUX pillleHb MOA0 MPOBAIKEHHA pehopM Ta BKUTTA 3aXOMiB
BIMBY Ha npobnemy 3abpyanenns armocdepHoro nosiTps B Yipaii,

[lepeix guxopucmanux oxicepei:

I; Exo3arposa; caiir.URL:https://ecozagroza.gov.ua/

2 Ownka BrUMBY BOCHHMXA 1H B YKpaiHi Ha sKICTb arMocdepHOro moBiTps:
caitt URL https://nauka gov ua/news/naukovtsi-otsinyly-vplyv-voiennykh-dii-v-ukraini-na-
iakist-atmosfernoho-povitria/

3. SaveEcoBot: caiit. URL https://www.saveecobot.com/

4. Vnpagniuus Bepxosnoro komicapa OOH Curyauis 3 OikeHusmn B Ykpaisi: caifr.
URL: https://data.unhcr.org/en/situations/ukraine# ga=2228732760.514168680.1646989952-
176134281.1646551413

s. Brimg BOEHHHX i HA SKICTh NOBITPS: caiit, URL:

https://www savednipro.org/vpliv-voyennix-dij-na-yakist-povitrya-v-ukrayini/

THHOBALTIAHT TIIXOAN 10 ONITUMIBAIT AEKAPBOHBAIIITHUX
NPOLECIB 3 BUKOPUCTAHHSIM LUTYYHOI'O IHTEJEKTY

TI'ypei ML, acnipanm kaghedpu exoiozii
leano-Opanxieesiuis rayionaisnudt mexuiynuit yrieepcumem nagmu i 2azy

3MiHa KJiMaTy € OAHIEK 3 HaWOIIbIINX 1100aBHHX 3arPo3 Cy4acHocCTl, i aekapOoHisaLis
— 3HIDKEHHA PiBHA BMKHIIB MAPHMKOBMX ra3iB — CTaja KIKOYOBHM 3aBNAHHAM N7 YPALIB,
Ol3necy Ta cycmiascTBa. OmHuM 13 HANOIMLIN NEPCTIEKTHRHHX THCTPYMEHTIB IS MOCATHEHHS
UHX uijeil € BUKopHcTaHus wrydnoro intenexty (IT). 3asasku cBoili 3aaTHOCTI aHamisyBaTi
BENMKI MACHBM JAHMX, AJANTyBATHCA A0 3MIHHMX YMOB i NMPOrHo3yBaTH ckjaasi npouecn, [T
BIJIKPHBAE HOBI MOKTITBOCTI /171 CKOPOUCHHSA BHKHJIIB | ONTHMI3Allli eHepPrOCTIOKNBAHHS.



1nn

Aielsiode Pezionaivna xondpepennia "Meo.rooiancuuit exozeodopym - 2024*

Onnnm i3 ronosuux HanpsaMkis 3actocysanns LI v aexapGonisaumiiinix npouecax ¢
MOZIEIIOBAHHA BMKWAIB NMapHUKOBMX razie. Lle no3ponsc crTeopioBaTH AeTanbHi Moaen, ski
BiIOOpaXaOTh, AK MEBHI ranysi 4d BHAH AIAJLHOCTI BILIHBAKTH HAa piBeHb 3a0pyAHEHHS
armocepn, Hanpuknan, nnardpopma DeepMind Climate, pnposamxena y BenuxoOpuranii,
aHaNi3ye NaHi 3 MPOMHUCIOBHX TANPHEMCTR, €NeKTPOCTAHLiIl Ta TPAHCTIOPTHOT 1HPpACTPYKTYPH.
Anropurmu [T nporuosyoTs, sk 3miva rpaikis poGorn abo BUKOPHCTAHHS AJbTEPHATHBHUX
IDKepes eHeprii MOJKe BIUIMHYTH HQ 3araibHuil piBeHb BUKHMAIB. 33 HEPLUIHH PIK BHKOPHUCTAHH
uiei nnaropmn Branocs 3HMMTH BHKHAM CO: Ha 10%, MmO € 3HAYHUM JIOCSTHEHHAM V
maciradax O7IHiel KpaiHH.

Cdepa enepreruku € we onniero odbnacro, e I aemonctpye cBow edexrusnicts, Y
Jlawii, sixka € nifepoM y BNPOBA/UKEHH! BIAHOBMIOBAHHX JUKepen eHeprii, koMmaHis Vestas
3aCTOCOBYE ATOPHTMH MALLIMHHOIO HABYAHHS /NS ONTHMI3aLl PO3TallyBaHHA BITPOBUX TYpPOiH.
CucTemMH aHAJI3YIOTE ICTOPHYHI AaHl PO WBHAKICTL I HAMPAMOK BITPY, TOnorpadiio mMicueBocTi
Ta KniMaTHarl ymoBH, Lle no3BomMno miaABMIMTH e)eKTHBHICTE BHPOOHHUTBA eHeprii Ha 15%,
CKOpPOYYyK4H noTpedy B J0IATKOBHX €HEPropecypeax, 1o 0a3yloThCs Ha BUKOMHOMY MaliBi.

[Iryqnmii iHTENEKT TAKOK 3HAXOAMTD 3aCTOCYBaHHA Y chepi TPaHCNOPTY, AKHIT € OAHNM i3
Haitdinbmmx okepen sukuais CO.. Komnanii, sk-or DHL, sukopucropyiote anropurvu [ ans
onTHMi3auii JOricTHYHHX MapuipyTiB. Ha OCHOBI JaHMX Npo JOPOKHIO CHTYAUIK, MOTOHi
ymoBH Ta 3asantaxesicts ckiagis LI pusnauae waiibinbw eneproedexTHBHI MaplupyTH
noctaskn. Y €Bponi 3aBASKM TAKUM CHCTEMaM 3a OCTAHHI I SITh POKIB BAANOCA 3HU3UTH BHKU/IH
nmapHUkoBux rasis Ha 30%. YV TPaHCNOPTHOMY CEKTOPI LEH MiJIXij CTae OCODJIMRO BaKJIHBUM B
YMOBAX 3POCTAHHA KIIbKOCT] BAHTAKONEPEBE3EHb.

Onnicio 3 Haiibinemr IHHOBaWIiHMX ramy3eii € ciabeeke rocmomaperso, ae 1IN
BUKOPHCTOBYETHCA U1 TOYHOIO 3emMiepolcTBa. AJropHTMH aHAMI3YKOTh CTaH IPYHTIB, MOTrOAHI
yMOBH Ta HeoOXignicTe y poOpmsax, wo0 wmiHiMisyBarn ixHe Bukopucrtanns, Y Kanagi
depmepcrKi TOCMOAAPCTRA, WO BIPOBATWIH MOAIOHI TEXHOMOT, 3MEHIIMAM BHKOPHCTAHHS
nobpus Ha 20%, npn oMy 30epiTiin BpoxkaitHicTh. [le 103BONAE SMEHITHTH BHKHANW OKCHJIIB
asoTy, AKi € APYIUM 3a 3HA4UMICTIO napHUKOBUM rasom micas COz,

OcobauBy ypary npHseprac MOAUIMBICTHL MOHITOPHHIY BHKHAIB Y peaibHOMY 4aci. Y
Kurai cucrema Smart Carbon Platform 36upae 1ani 3 npOMHCIOBHX NiZNPHEMCTB, aHaNi3ye IX Ta
HANAE PEKOMEHIALI] 1WOA0 3HHIKCHHA BHKMAIB. 3aBOAKM wiil miarOopmi KijibKa MiANPHEMCTB
3IMOrIM aflanTyBaTH CBOI BUPODHNYI NpoLecH, mo 3MeHumnIo sukuan Ha 20-25%. Taki cucremu
CTAKTH KIKYOBHMH Y BIPOBAMKEHH] "3e1eHHX" 1HILIaTHB HA PIBHI 1€PKABHOI NMONITHKH.

3a panumn Mbxuapoasoro eunepreruunoro arenrcrea (IEA), snposamxenna I y
r100aIbHy EHEPreTUHy CHCTEMY MOJKE 3MEHIUNTH BUKHAH MaPHUKOBHX rasie Ha 2,5 riraToHHu
10 2030 poky. Lle € exBIBANEHTOM CKOPOYEHHS BUKIAIB yeiel TpanenopTHoi cueremn CIITA 3a
pik. ¥V €Bponi, ska akTHBHO BNPOBajukye "3enennii Kypc," 3actocysanns T aoszsonuno
ckoporuti BukHan CO2 Ha 15% y npoMICIOBOCTI Ta TPAHCTOPTI 33 OCTAHHE AECATHNITTA.

Omxe, IITY4HNTT IHTENEKT BIAKPHBAE HOBI TOPH3OHTH Y cepi nekapboHisanii, MoeHyK N
TeXHOJIONHYHY IHHOBauUiiHICTD 13 HeoOXiaHiCcTIO 30epexenHs a0BKiwA, Moro spaTHicTb WIBUAKO
pearyBaTy Ha 3MIHH, aHANi3yBaTH BenHki OOCArM AAHMX | MpOrHodysarn ManOyTHI TeHjeHLii
poOHTh HOr0 He3aMiHHHM iHCTpYMEHTOM Yy Ooporsdi 3  rnodanbHHMH  KIIMATHHHUMK
BHKJIUKAMHU.

CHucox UK OPUCINAHHX ()Jll’(’p&'l.’

1, Boucher, 0., & Randall, D, (2020). Climate Models and Their Applications.
Springer.

2. Chakraborty, T., & Gupta, R. (2021) "Artificial Intelligence for Monitoring Air
Pollution." Environmental Research Letters, 16(4).

3. European Commission (2023). "Green Deal: Using Al to Combat Climate
Change "
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4. International Energy Agency (IEA). (2023). "Artificial Intelligence and the Future
of Decarbonization "

5. Liao, H., & Zhu, J (2022). Industrial Pollution and Environmental Sustainability.
Elsevier.

6. Zhang, Y., & Wei, G. (2020). "Al-Based Industrial Process Optimization for
Emission Reduction." Journal of Cleaner Production. 276

7 Vestas Wind Systems A/S (2023). "Harnessing Al for Renewable Energy

Optimization "

OIIHKA BILIHBY MOBLIBHOI'O OBJIAJTHAHHS TA NEPUOEPIHHUX
NMPHCTPOIB HA OPTAHI3M JITOJAWHA

I'vpane Bepouixa leopiena, lisonviyk Yanna Anopiiena cmydenmu cpynu EKO-24-1
Haykoeuit kepisHuk: K.2eo.L ., 0oy, Kkaheopu exorozii — Jopin Jenuc Orexcittosuy
lsano-Ppankiccokuit nayionaasrui mexnivmuit ynicepcumem nagpmit i eazy

Bukopucranns MoOiabHUX TenedoHiB CTBOPIOE HABKONO JIIOAHHH UITYHHI MardiTHi Ta
EIEKTPHYHI 10JIs, 5IKI MOKYTh BIUIHBATH HA Pi3HI CHCTEMH OpraHismy. 3BaXaiO4H HA T€, WO
MOOINEHI TenedOHH CTanM HERi'€MHOK YACTHHOK TMOBCAKAEHHOTrO SKHTTSA, JOCHIKEHHS
IXHBONO BIUTMBY HA 3/0POB'S € BAWIMBUM JUIS OLIHKH MOTEHUIHHHX PH3UKIB TPUBAIOTO
BUKOPHCTAHHSA Ui€] TEXHOIOr!.

—~

Pucynor 1 — Bumipropasns enempuqﬂd'f Ta MarsiTHOI cknazorux npunagom NFA- 1000

Byio BHMIPAHO €IeKTPHYHY T4 MAHITHY CKIAa40BI BUIPOMIHIOBAHHS, AKE CTBOPKETLCH
pizHHEMH MODITBHUMH TeneoHaMH Ta poyTepoM. /s usoro Oyno odpaHo n'sith TenehoHiB
pizHux mapok — iPhone, Motorola, Oppo, Samsung Ta Xiaomi a TAKOk TPH POyTEpa Pi3HHX
mopnesieit, Bumipn nposoamucs na asox siacramsx. 0 merpie (Oe3nocepennso Ol npucTpoio)
Ta 5 MeTpiB, 1O JIO3BOMHAO TOPIBHATH IHTEHCHBHICTH BHMPOMIHIOBAHHSI B 3aJ€KHOCTI BiJT
AMCTAHLIL,

Ha talauusax, npeacraBneHux aajni, HaBeaeHO OTPUMaHI 3HAYEeHHA I  KOXKHOIO
npucTpor, lle A03BONAE TMPOCTEXMTH, SK 3MIHIOITBCS PIBHI ENeKTPHYHOI Ta MarHiTHOI
CKJIAJIOBHX Ha Pi3HIi BIZACTaHI Bi/l JKepena BHIIPOMIHIOBAHHA, 10 MOXe OYTH KOPHCHHM s
OLL HKH 1X MOTEHLI iIHOro BILIMBY Ha 3[0POB'S JIKOAMHHL

Hajisa npnaaxy Bixerans, 0 merpin Biictank, 5 meTpin
u/Tn= 1227 u/Tn =280
TP-LINK TL-WRS850N V/im= 162 V/m= 60
Netis N5 AC1200 w/Tn= 1990 w/Tn= 505
Vim =234 Vim=111
TP-LINK TL-WRS4IN w/Tn= 1554 w/Tn=432
Vim=210 Vim=90
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Tabmius | — BumipiosanHs eleKTPOMArHiTHOI CKJIaA0BO0I poyTepa

Mapkn Tenedouin Bigcrane, 0 meTpin Bincrane, S Metpir

a/Tn= 199 w/Tn=287

Iphone 7 V/m = 88 V/m =36

"/ Tan= 195 H/Tn=245

Motorola G14 Vim = 238 Vim =16
w/Tan= 157 H/Tn =260

Oppo A74 V/im = 153 V/im =15
w/Tn= 163 1/Tn =205

Samsung A23 Vim=172 V/im= 140
H/Ta= 135 #/Tn =200

Xiaomi Redmi Note 9 V/im =73 V/m = 38

3riiHO 3 HALKMMKI BUMIPIOBAHHAMHU, MOOINIbHI TeneOHN Ta POyTEp MAKTh Pi3HI PiBHI
eNEeKTPHYHMX | MarHiTHUX MoJiB Ha BiacTansx 01 5 MeTpis,

Mu npoeenan KOPOTKMII aHam3 KOXKHOMO MPHCTPOIO, 3 AKUEHTOM HA BIAMOBIAHICTH
rpanruHO0  monyctHMiM  KouueHtpauism (IJIK) mob nocainwri sxi mpuctpoi € Oinbin
AOMYCTHMI.

TabGanng 2 — BUuMiproBaHHs €JIEKTPOMATHITHOI CKJIaI0BOI Ha NMPUKJIAL
pizHux Moaenei Teaedonis

I'JIK
Tenehon Poyrep

w/Tn H/ T
1) makcnmanbHo pasose: 10 200 w/Tn 1) makcumasnbHO pazose: 10 200 v/Tn
2) cepeanbo aodose: a0 SO v/Ta 2) cepeanbonobose: 1o 20 u/Tn

Vim: V/im:
1) MakcumanbHo pasose: 10 61 B/m 1) MmakcHManbHO paszose: a0 100 v/m
2) cepeanbo aodoee: 10-20 B/m. 2) cepennpo podose. SO v/im

1) Xiaomi Redmi Note 9: Xiaomi Ha 0 M MOBHICTK) BIAMORIAAE HOPMAM NS
MarHiTHOI CKJIa/I0BOI, NPOTE eJEKTPHHHE NoNe NePeBHIIYE A0NMyCTHMi nokasHukn. Ha siacrani 5
MEeTPiB NoKa3HUKH Ge3neyHi.

2) Samsung A23: Samsung BiaAnosinae HopMaM Ha 0 M LIt MArHITHOTO MONS, OJTHAK
Mae 3Haune nepesumenns [JAK s enekTpuuHoi ckiazosoi Ha 000X BiACTAHAX, WO POOHTH
HOr0 OAHMM i3 HAMIIPLIMX Y LBOMY BUMIPI.

3) Oppo A74: Oppo mae nepesuwierHs I'JIK /s enexTpuuHoi cknanosoi Ha 0 M 1
ANs  MArHiTHOI CKJaZoBOI Ha S M, aj¢ BIANOBIZAE HOPMAaM Ha BIICTAHI S MeETpiB 10
EIEKTPHYHOMY TNOJI.

4) Motorola G14: Motorola nepeeuiye AoMyCTHMHIT PIBEHE SIK 18 Mar#iTHOL, TaK i
AN ENEKTPMYHOI CKnafoBuXx Ha O M, age Ha BIACTAHI 5 M CNCEKTPHYHA CKJazoBa BKE
3HAXOAUTHCS B MeKax HOPMH.

5) Iphone 7: iPhone ma migcrani 0 M nepesuilye AOMYCTHMI 3HAYEHHS /NS
€NeKTPHYHOT CKIaJIOBOL, & HA 5 M — [ MATHITHOI CKJIaZI0BOI, alle eNeKTPHYHA CKIIazloBa Ha S M
3HAXOAUTECS B MEXKaX HOPMH.

6) TP-LINK TL-WRS850N: Poyrep nepeeuinye AonycTHMi 3HAYeHHA no obox
CKNAJIOBHX HAa OaM3bkifl BIZICTAHI, 2 HA 5 M ENEKTPUYHE [ON€ B MEKAX JONYCTUMOro, aie
MArHITHE [ePEBULLYE HOPMY.

16



1.0
Ao e
204 pewy

7)
MepeBHIlieHHs JOMYyCTHMHX HOPM: MarHiTHe mose mnepepumye aonycrumi 200 uTn, a
enexrpuune none (210 B/m) — makcumym y 61 B/M. Ha sincrani 5 meTpis ui 3HaueHHSA
3HMIKYIOTBCH, 4J1€ BCE LI IePEBULLYIOTH CEPeaHbOa000BI HOPMH.

8) NETIS N3 ACI1200: ma sigctani 0 MeTpiB piBEHB MArHITHOTO TONS Ta
€eKTPHYHOIrO TOAS  TAKOXK 3HAYHO mMepeBmulye gomyctumi mexi. Ha sincrami 5 wmerpir
MOKa3HIUKY 3HIKYIOTHCA 40 505 uTai 111 B/, ane 3a1MmaioThesi BUILIMMH 33 CepeaHboa0o00BI
HOPMH.

OCHOBHI pekOMeHZaMil /18 3HIKEHHS BIUTHBY €NeKTPOMArHiTHOTO BHMPOMIHIOBAHHSA BiJ
MOOLIBHOIO Tese(oHY:

1. Biacrans: Tpumaiite tenedon na sigcranmi 20-30 oM Bin Tiza nijl bac a3sidkis abo
neperasny Bineo. BIKOPHCTORYIiTE rapHITYpy abo Ty4HHiT 3B'A30K, 1100 3MEHUINTH KOHTAKT 3
roaosoto. Ilig yac cuy poamiwyiite Tenedon Ha sincrani | Merpa alo CraBre B PEKHM «y
MTAKY»,

2. Yac sukopucranus: OOmexyiite TpHBamicTh JA3BIHKIB T4 3arajibHY KUIBKICTbh 4acy,
nposeaeHoro 3a tesneponom. Ilepionmuni nepepsu 3HIKYIOTH HaKONH4YBaIbHMIL eexT
BHITPOMIHIOBAHH,

3. Cnabkuii cursan: YHUKANTE BMKOPUCTAHHS TenedoHy B ymMOBax cnabkoro curaany,
KOJIN BHITPOMI HIOBAHHS 3POCTAE.

4. Pexxum nonsoty: SAKimo 38’430k He nNOTPiOeH, AKTURYITE PEXKUM NONBOTY, 0COOIMBO mia
Hac CHY.

OcroBHi pekomeHaaril 11 0e3ne4HOro BHKOPHCTaHHA poyTepa:

1. Bincrans: Tpumaiite poytep Ha Bincrani 6-7 merpis Bin pobounx MicClb, JikKKa Ta 30H
BIZITMOYHHKY .

2. Yac BukopucTanusa: Bumukaiite poyrep, Koau BiH He notpiOeH, 0COOIHBO Ha HiY.

3. Posramyeaunsi: Posmiugyiite poyrep rojan Bia podouMx 30H | MICLL BIIOYHHKY,
DakaHO B IEHTPANBHIT YACTHHI KiMHATH,

4. Texniuni 3axonu: BUKkopHCTOBYIiTE pexuMi SHIKEHOI IIOTYHHOCTI Ta, 38 MOMKJIUBOCTI,
kabenbHe miaKIOYeHHs,

Bucnosku. Binsuwicrs teachonis mawors nepesnmeHds K ans eaekTpu4HOl CKAanoBol
Ha Bigctani O METPiB, WO MOXKE CTBOPIOBATH MEBHI PHU3HKH TPH TPHUBAJAOMY BHKOPHCTAHHI
npueTpois nmobnusy Tina. Jlesaki Mozmen TAakoXK AEMOHCTPYIOTE MEPeRHINEHHS NS MarHITHOI
CKJIaI0BOI Ha BigcTani 5 MerpiB, 0COONMBO B yMOBax BHCOKONO HaBaHTaXKeHHs. 3arajioM, i3
MPOTECTOBAHHX MOjeeil Hajikpaui nokazHuky Mae Xiaomi, OCKIJILKH HOro BHIPOMIHIOBAHHS
Ha BIICTaHl 5 MeTPIR BIAMOBIZa€ HOpMaM. Samsung noka3ar cede Haiiripuie uepes MOCTiHHI
MepeBHLIeHHs JIONYCTHMHX 3HA4eHb JUIA ENeKTPHYHOI CKnanosoi Ha obox Biacrausax. [lns
MiHIMI3auii BIUIMBY PeKOMEHAYETLCH KOPHMCTYBAaTHCH TenedoHaMi Ha BIACTaHi Bia S5 MeTpiB i
YHHKATH TPHBANOrO KOHTAKTY 3 MPHCTPOSMH Ha MAJIHX BiJICTAHSAX.
lono poytepis, 10 yci Tpu poyrepu (TP-LINK TL-WRS8SON, TP-LINK TL-WR84IN
ta NETIS N5 AC1200) na sincrani O MeTpis nepeBHIyIOTh JOMYCTHMI HOPMH 5K 33 MArHiTHUM,
Tak 1 3a enekTpuunuM nonem. Ha Bigctami 5 merpis enextpuune none ams TP-LINK TL-
WRSE50ON BXOauTb y MEKI AONYCTHMOrO, TOJl AK MArHiTHE Moje M8 BCIX NPUCTPOIB
3@IMLIAETLCA BULLE cepeanbonoboux HopM. Lle BKasye Ha NOTeHUWiHHHIT BIUIMB HA OpraHism
NpH TpUBATOMY nepedyBaHH B 30H1 il 1IHX MPHCTPOIB,

Chucok sukopucmanoi aimepamypu:

1 Brnnye enextpoeneprii Ha aopkinns: nadop. npakrukym / 8.0, Ta in. Isano-
®pankisesk, [PHTYHI, 2021. 61 ¢.
2, Kabaniox O. B. Mobinsui Tenedonn i 3aopos’s moaunun. [Tpodnemu exosnoriunol

oeanexn, 2018, C. 61-67.
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EKOJIOITYHA BE3NEKA NIIBEMHOI I'JIPOC®EPH ITIJ1 YAC
BHAOBYBAHHA BYI'VIEBOJAHIB

BLouuyx Hazap Apociaeosuy, acnipanm xaedpu exoaocii,
Hayroewii kepienur: k.m.n., donenm kagpedpu exonrozii Kauara T.B.
leano-Dpankiechruil rAyioNAnLHUT MEXHIYHUI YHIsepCumem nagmu i 2azy

Exonoriuda Oe3neka mijzeMHol riapochepu mij 4ac BHIOOYBAHHS BYITIEBOAHIB €
KJIKOYOBHM IMUTAHHAM Y KOHTEKCTI 3aXMCTY NPHPOIHHX PECYPCIB Ta CTanoro po3sntky. OunH i3
HAMBAKMBILIMX acnexris uiel npodnemn — 3abpyasenns migzemHux soa. [lig wac
BHAOOYBAHHA BYTNMEBOAHIE, OCODNHBO METOAAMH TIZIPOPO3PHBY TIACTA, ICHYE 3HATHHIT PH3HK
3a0pYAHEHHS MIASEMHUX BOA HEOE3NMEYHHMH PEYOBHHAMH. JIO HMX HANCkKaTh BAKKI METaN,
pagioakTHBHI eJIEMEHTH Ta XiMiuHi peareHTH, IO BUKOPHUCTOBYIOTLCA AIA  CTUMYJSLIT
Buo0yTKy. IloTpannsuus HadTH Ta rasy 10 BOAOHOCHHX TOPH3OHTIB MOXKE MPH3BECTH 10
cepiiosHOro 3abpyHEHHs MUTHOI BOM, 11O CTBOPIOE 3arpo3y HE TiIbKH /LI 310pPOB'S JHojeit,
ane i 1A eKOCUCTeM Y Liomy.

Ille onuiero npobnemoro € wHebesneka Bifl po3nuBy XiMiyHux pearentie. [lin wac
BHIOOYTKY BHKOPHCTOBYIOTH DIi3HI  XiMI4HI PEYOBHHH JUI# OYMUIEHHH Ta PO3ALIEHHA
pyraesonHis, Y pasi suroky abo HenpaBuibHOro 30epiranHs ul PeareHTu MOKYTh NPOHHKHYTH
B IPYHT, IO CNPHYHHSE AOBroTpHBane 2adpyiaHeHHs nijzeMHux Boa. Ocobaueo Hebe3neusi
PEYOBMHI 3 BHCOKOK) TOKCHYHICTK), AKI MONKYTb HAKONMYYBATHCS B IPYHTAX 1 MOCTYNOBO
npoHukaTH B rigpocdepy, 3aBAYM IUKOAH HE TUILKH BOJOHOCHMM TIOPM3OHTaM, a i
HARKOIHIITHEOMY CepenOBHIIY.

Kpim TOro, BHAOOYTOK BYINEBOAHIB 4aCTO CYNMPOBOMAKYETHCS BHBIJIBHEHHAM CYNYTHBOI
conoHOI Boau. Lls Boaa MoXKe NMPOHMKATH B MPICHI BOACHOCHI FOPH3OHTH, NOTIPIIYIOYH AKICTh
BOANM, MmO poOHTH 11 HEMPHAATHOIO NS BHKOPHCTAHHS V CITBCHKOMY TOCMOZApPCTBI ado
nobyrosux norpedax. Bricoka KOHIEHTpamia coneil TakoK MPH3BOAWTH N0 Aerpajaiil rpyHTiB,
L0 HETaTHMBHO BIUIMBAE HA POCIMHHICTH | TBapPUHHMII CBIT, OCKIJIBKH POCJIMHU Ta TBApHHH
CTAKOTE MEHIN AZaNTOBAHUMI /10 3MiH Y CepeloBHIL.

Bapro 3a3Ha4nTH, WO IHTEHCHBHMIT BHAODYTOK BYIIIEBOAHIB 3MaTHWIT BIUIMHYTH Ha
npupoAHMi rapoauHamivHui pexkuM nigzemunx sozn. Lle moxe npussecT 10 BHCHAKEHHA
BOJIOHOCHHMX TFOPHM3OHTIB, IHO BMJAMHE HA IXHE NpUpoaHe >kupneHHs. Taxi 3MmiHp 37aTHI
CIPUUNHHTH 3HHIKEHHS PIBHA IPYHTOBHX BO/L, 1O CBOEK) YEPrOK) MOKE BHKJAMKATH HEraTHBHI
HACHIAKY 115l CLILCBLKOrO roCroaapcTsa, NPH3BECTH QO Aerpazauii JIcCiB | MOpyWHTH NPHPOLH]
€KOCHCTEMH,

Exonoriydi pu3MkH BHAODYTKY 3HAYHOK MIPOK) 3a1€XKaTh Biji BHKOPHCTOBYBAHMX
TexHonoriii.  Tpagumuidini  meroaw OypiHHA € MeHm  HeDe3neuyHMMM  MOPIBHAHO 3
HeTpanuiiitHivy, TakuMu sk (pexinr. Tlpore Oyap-fike BTPyYaHHS Yy Ti3€MHI BOAOHOCHI
TOPH3OHTH HECe PH3HMK TOIKOMKEHHS IXHBOI CTPYKTYPH, HIO MOXE BHKIHKATH HedakaHe
3MILUYBaHHA NaCTOBHUX BOJ 1 MO PLIEHHA IXHBOI AKOCTI.

3HAa4YHY PONbL Yy 3MEHLUeHHI PU3MKIB Biairpac KoHTposab 1 MouiTopudr. IlocTiiinmii
MOHITODMHI CTaHy TMiI3eMHHX BOA Ta BNPOBAIKEHHA CYBOPHX DEryiATOPHHX 3aXOMiB €
HEOOXIAHHMM JJIA 3HHKEHHA HEraTUBHOro BruBy BuIoOyBHOI npomuciosocti. Cyuacsi
TeXHONOr [ J03BONAIOTE TOMHIIIE BIACTEKYBATH CTaH NJI3eMHUX BOJI, BHKOPHCTOBVIOHH
reoiznuHl Ta XiMIYHI METONM aHami3y, 1O poOHTH MPOLEC MOHITOPUHIY e(eKTUBHINM i
HAaI I WM.

He meHm BaIHBOK) CKIAA0BOIO CKOJMOMYHO! OE3MeKH € BIAHOBACHHA TEPHTOPIH micns
3aBEpIIEHHA BUAOOYBHHX pobdiT. PeKynsTHBALis CBEP/UIOBMH Ta THIIMX TH(PACTPYKTYPHHX
€NEMEHTIB CrpsiMOBaHA Ha BIZHOBJGHHA TNPUPOAHOrO CraHy TEpPUTOPii, 3anodiranus
NOJANBIIOMY 3a0PYAHEHHIO MIA3EMHHX BOA | MATPHMKY MICLEBHX €KOCHCTEM.

Jins 3MEHINEHHS TEXHON€HHOTO BMIHMBY HEOOXIJHO BHKOPHCTOBYBATH EKOJOMHHO
Oesneuni TexHOAOMI, Taki AK "3eneni” XiMikaTH abo cMCTeMH 3aMKHEHOTO UMKy, Taxi pilueHHs
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AO3BOJAIOTL MiHIMI3yBaTi pusuku 3abpyanenns ninsemnnx sox. Kpim Toro, edextnsre
YyIpaBaiHHA BiAXonaMu BHAOOYBHOI TNPOMHMCIOBOCTI Ta 3a0opoHa CkMIaHHA Hede3rneuHux
PEHOBHH Y BOJAHI CHCTEMH € BOKITHBHMH CKIATOBHMH €KOIOr 4HOT Oe3nekn.

BaxuuBum acnexkrom € H npaBose perymoBaHis Bua00yBHOI AiSUIBHOCTI. 3aKOHOZABuI
AKTH, 10 PEryIOKTh KOO uHy Oe3neKy, BilirpaloTh 3HAUHY POJib ¥ 3MEHIIEeHH] HeraTHBHOrO
BIMBY Ha migsemui Boan, B Ykpaiui Ta kpainax €sponeiicbkoro Coro3y iCHYIOTH 3aKOHM, K
3000B'13y10TL KOMNaHI] BIANOBLAANBHO CTABHTHCS 10 AOBKILIA il yac BHAOOYTKY BYIJIEBOIHIB.
OcodauBO BAaKIHBUM € TPOBEIAEHHA exonoriudoi ouinku Brmsy (EIA) nepen nouaTkom
BH00YBHUX POOIT, 1O A03BOJISE MIHIMI3yBaTH PH3HKH LE HA CTA/Il NJIAHYBAHHA NPOEKTIB.

MixxHapoaHuii JOCBII TAKOK MA€ BEJMKE 3HAYSHHA B KOHTEKCTI €KonoruHoi Oesnexu.
BrBueHHs HafKpammx MpakTHK EKONOTYHO ©Oe3nevHOoro BHAOOYTKY BYTIEBOAHIB Y TAKHX
kpaiHax, sk Hopseris ab0 Kanaga, MOXe CHpHSTH BNPOBAKEHHK) HOBITHIX TEXHOJOri B
Vkpaini Ta IHWHX Kpainax. IHHOBaUiiiHI pilueHHs, Taki AK OloIH)KeHepis Ta HAHOTEXHOJOrII,
AOMOMAraioTh 3HIKYBATH PU3UKH JUTA MiA3EMHO! rigpochepn.

Taknm 4uHoMm, exonoriyHa Oesneka niazemuol riapocdeprn nia 4ac BHAODYBaHHSA
BYTJICBOJIHIB € HAaZA3BHYAHHO Ba)KIMBUM NHTAHHAM, Ake noTpedye xoMruiekcHoro miaxony. [Jns
3aXMCTY MA3EMHHMX BOJA HEOOXIZTHO BHKOPHUCTOBYBATH Cy4YacHi TEXHONOrIi, BIPOBAKYBATH
IHHOBALll, CYBOPO KOHTPOIKOBATH CTaH BOJOHOCHMX TOPH3OHTIB i AOTPHMYBATHCA IPaBOBHX
HopM. Tinbky Taxkuil miaxig moxe 3ab0esneunru 30epemenHHs MA3EMHHX BOA A MaiOyTHix
MOKOJiHb.

[Iepenix suxopucmanux oxcepen:

I. Atnac ponosum HapTH 1 rasy Yepaiun: y 6 . / ron. pen. M. M. Isaniota. — JIbBIiB :
LlenTp €spomn, 1998 — ISBN 966-7022-04-8.

2. Araac HadrorasoHOCHHX nposinuiil Ykpainy, JIesis, — Bua-so YkpAI'PL,— 1999, — I-
VI Tomn.

3. Exonoriyna Oe3nexka 30amaHCyBaHHA PeCYypPCOKOPNCTYBAaHHS B KapmaTchkoMmy periomi.
Mouorpadis /O. M. Anamenxko, 5. O. Anamenxo, JI. M. Apxunosa Ta id. — IBaHo-OpaHKiBCbK:
Cumdonis dopre, 2013. — 368 c.

4. Exonoriuxa Oesneka tepuropiit. Moxorpadis /O M. Anamenko, 5. O. AnameHko,
JI. M. Apxunosa ta in. — Isano-®panxiscok: Cynpyn, 2014. — 456 ¢.

S, Apxunosa J1. M., Anamenko 5. O. Niaponoris // nas4u. nocibuux — IBano-PpankisCek:
IOHTYHI, 2015. - 275 ¢

JABPYJHEHHS ATMOC®EPH B YPBAHI3OBAHUX TEPHTOPIIX TA HUISIXU
MOKPAIIEHHS EKOJIOI'TYHOI CHTYAILI

Iymnuxk Bikmaopia Pomaniena,cmyoenmia 2pynu EKO-22-1
Haykosuit kepisnux: K.m.H., 0o, Kaeopu exoaocii — Kauaara T.B.
Isano-Dpanxiscsinit nayionansuiit mexuiyuuit yuicepcumem nagimu i 2azy

3a0pyaHeHHs aTMOC()EpPHOro NOBITPA B MiCTax Mocrac OAHIEK 3 BArOMHX €KOJIOMYHHX
npobnem, wo Oe3nocepeanHsO BIUIMBAE HA 3MO0POB'S HACENEHHS, AOBKI/LIS T AKICTL JKUTTH B
ypOanizoBauux teputopisax. Ha npuknam mict Kuis, Xapkis ta JIHINpo npoaHani3oBaHO piBeHb
armocdepHoro 3adpyAHEHHs, HOro Kepeaa Ta MOKJIMBI 3aX0AH 1OA0 TOKPALEHHA MOCTaNol
curyauii (puc. 1).
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Pucynok 1 — @parmeHT OCHOBHHX JIKepelt 3aDpyaHenHs armocdepn

Knis, ax cronnug Ykpaivn, Mae BHCOKHIT piBeHs ypOanisanii i, BiANOBIAHO, 3HAYHI 00cATH
BUKHZIB BiZl ABTOTPAHCIIOPTY Ta MPOMHCIOBHX MiANpHEMCTB. AnHamis aanux Kuiscpkoro
MICBKOTO LIEHTPY WION0 MOHITOPHHIY HABKOJMIIHLOTO CepeloBHMINA CBII4MHMTL MPO Te, L0 B
CTONNIN MEePeBHUIYVIOTECA AOMYCTHMI HOPMH 3a0pyJHEHHS MOBITPS TAKHMH PEHOBHHAMM, AK
NIOKCHA a30Ty., N, BYIJEKMCAMII ras Ta okcma Byrieuio [3]. 3mauHy podb y (GopmyBaHHI
3abpynHeroro GoHy BiIrpa0Th TPAHCIIOPTHI 3aC00M, OCOOIMBO B LIGHTPAILHUX paiioHax micTta,
J€ WIABHICTE PYXY HAA3BHYAIHO BUCOKA.

Y Xapxosi, sk i B 0araTboX IHIHX BEINKHX MICTAX, OCHOBHHMH JKepenaMu 3a0pyaHeHHA
MOCTAE TPAHCTIOPT TA MPOMMCIIOBI MiAMPHEMCTBA, OCOOMMBO MeTamypriiini Ta mMammHOOYAIBHI
sapoan [1]. Jlocnikenss, nposeieHi XapkiBCbKHM HALIOHAJIBHHM YHIBEPCHTETOM MiChKOIO
roCnoOAapeTBa, BUABHIIH MEPEBHILEHHA KOHLEHTPALI il OKCHAIB a30Ty, CIPKH Ta My B paioHax,
NPUIErINX 00 BEIMKHX MPOMHCAOBMX 30H | MaricTpaneil, ¥ UEeHTpanbHMX paiioHax MicTa, ae
30CEPETKEHO 3HAYHY KiTbKICTh TPAHCMOPTY, TORITPS MAEe BHCOKY KOHIGHTPAILNID JIOKCHAY
a30Ty, WO WKOAHTL 3/0POB’H0 MEIIKaHUIB Ta CIPUSE PO3BUTKY 3aXBOPIOBaHb AMXAJILHOI
CHCTEMH.

JIHINPO € ONHIM 3 MPOMHCIOBHX TIEHTPIB YKPAIHH, U0 Mac PO3BHHEHY MeTanypriiiHy Ta
XiMiYHY OpOMHCHOBICTb, Yepes koHueHTpauilo 3asoais 1 (GadpHK, MOBITPA MICTHTL BHCOKHI
piBeHb 3a0pY/HHKIB, Cepesl AKX BajKKl MeTaly, CIONYKH CIPKH Ta a30Ty, IO BHITYCKAIOTLCH B
npoieci BUPOOHULITBA. 3riHO JOCHIHOMY aHami30Bi JIHINPOBCHKOI MICHKOI €KONOMYHOI
Ciy>kOH, piBeHb U]y Ta BYIJIEKUCIOrO rasy 3Ha4HO MEPEBUILYE AOMYCTUMI MOKA3HUKH, LIO
BIUIMBAK)TL HA JOBKULIA TA CIPUMUHAIOTL NMOMPLUEHHS 310POB'st MICLEBOro Haceaenns [4].

JLnsi NOKpAlEHHA eKOMOrTUHOI CHTYALIT V 0CHIZPKYBAHHX MICTaX JAOLIABHO BKHUTH HH3KY
3aXOMiB, CEpEA AKMX € BIPOBAMKEHHA OUIbLI CKOJIOMYHO YHCTHX BHIIB TPAHCHIOPTY Ta
PO3BHTOK FPOMAIACLKOTO TPAHCTIOPTY AMA 3MEHLICHHA IHAMBIZYANBHOrO ABTOMOOIIBHOIO PyXy
[2]. ¥V micti KneBi pekOMEHAOBAHO POZIIMUPHTH MEPEXKY ENeKTPHUYHHX 3apATHMX CTaHIil, mo
CTHMYJIIOBATHME MEILIKAHUIB BHKOPHCTOBYBATH enekTpoMoOiii. JIisi 3HMIKEHHS BIJIHBY
MPOMUCIOBHX MianpuemMcTe y Xapkosi Ta Juinpi cai yaockoHamoBaTi cucreMu GiasTpauii Ta
3aCTOCOBYBATH OINbIN eKONOTiuHI TexHonorli BupoOHnuTea. Kpim TOro, o3eneHeHHs MicCT,
30kpemMa 301JIbIIEHHA IO NMAPKIB Ta CKBEPIB, MO3UTHBHO BILIMBATHME Ha SKICTh TOBITPA,
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OCKINIbKM 3€JICH] HACAUKeHHA TOIIMHAIOTE BYTJIEKHC/INI ras Ta 3MEHINYIOTh PiBeHb [YMOBOTO
3abpynHenus [S].

s nocaruenns eQeKTHBHHX pe3yabTaTiB  BKpail BajJIMBO IHTErpyBaTH Cy4acHi
eKOJIOri4HI HOPMHM B MiCbKe ILIAHYBAHHA Ta 3aJyvarH MICUEBI IPOMAAH A0 EKOJIOriMHMX
iHiaTHE.

Cnucox suxopucmanoi iimepamypu:

1. Tonuapenko B. Exonorist micta: moHorpadis. — Kuis: JIubiae, 2018 —312 ¢

2. Kpamaperko O.B., MenbHuk 1T, VpOanicTHusi npouecn Tta ix BIUIHB HA CTaH
armocdeproro nositps B mictax Yxpainn, — Xapkis: XHYMI im. O.M. Bekerosa, 2020. — 184c¢.

3. Tlnaxormioxk C.B.  3abpyanenns arvocdepHoro TNOBITPsS: Teopis Ta NPaKTHKA:
HaByanbHHii nociOnik. — Auinpo: JHY, 2016. — 226 ¢,

4. Cipenko OM.. Bosk C.A. EneprosGepe)keHHs i1 3HWIJKEHHS BHKHMIIB LUKIAJIMBHX
peuoBHH Ha TpaHcnopTi. — Binnuusa: Yaisepeym, 2019, — 144 ¢,

S. Odiuiiinuii caitr Jepxasnoi cnyxOn cratucriukn Ykpaivi. AtmochepHe nositps B
micrax Vkpainu: 3Bt 3a 2023 pik. [Enekrponmmii pecypc]. — Pemum goctyny:
https://ukrstat.gov.ua. (nara sseprenns 01.11.2024p.)

OUIHKA AKOCTI BOJAU PIYOK ¥ MEZKAX
IFAJTMIBKOI TEPUTOPIAJIBHOI I'POMA/IH

Kupunie bocoan Bacuavoeuu, cmyoenm ecpynu EKO-23-1
Haykosi kepienuru:k.m.t., 0ou. Mociok Mukoaa leanosuu, k.zeoin., oou. 3opin 1.0.
lsano-Ppankiscoruil nayionarsnut mexnivnui yiieepeumem nagmu i 2azy

Piuyka JIHiCTEp € OCHOBHOK BOAHOK apTepicrd a [anunbKoro perioHy, mo MpOTiKae 3
MiBHIYHOIO 3aX0Ay Ha NiBAEHHMI cXia yepe3 TepuTopii Ykpainn, Monzosu Ta ITpuaHicTpos s.
3aranbHa OBKHHA pivkK cTaHOBHTL 1362 kv, a nuomwma daceiiny — 72 100 km? Cepeaniii piseHb
BHTPAT BOAM Ha JleAKHX AinsHkax csrae 310 m¥/c, a pivHuil obcar croky craHosuTe 6am3bko 10
miups ~'. Boana cucrema pivkp LONOBHIOETBCA MEHIIMMH PI¥MKaMH Ta CTPyMKamu, #AKi
cnpusioThE (POPMYBaHHIO PI3HOMAHITHHX OloTomiB 1 MiATPUMYIOTH Darare Giopi3HOMAHITTA.
Oj1HaK 1HTEHCHBHA AHTPOMOIEHHA JIIANBHICTh CYTTEBO BIUIMBAE HA CTAH MOBEPXHEBHX BOJL

Ha naniit tepuropii ocHOBHHM mwepenom s3abpyasenuss € Bypurrunceka TEC, sxa
BianoBiaac 3a 84.4% suxuaie 3a0pyaHIOOUMX PEUOBHH BiI CTALIOHAPHMX Kepen B IBamHo-
MdpankiBcbkiil odnacri. BoaHi o6 extu Oacefiny piuku [lHICTEp TAKOXK CTPAXKAAIOTH BiJl CKMAIB
npomicaoBux rianpueMcts. HaiiGinbwmii Bnaus cnoctepiracTbes Hyepes noTpanisHHs Y BOM
coneii amMOHIK, HADTOMPOAYKTIR, BAKKMX MeTamp Ta iHmmMx 3adpyamiosadis. Hampuxnan,
NPOAYKTH po3many HadTH mpocouyroThes y BOAHI 00 €KTH wYepes 3actapiie OOnanHaHHA
mianpuemcts y AporoGuyi ta Haasiphiii, Kanycbkuit XiMiuHHH 3aBOJ CKMAAE BOAM 3 BUCOKHM
BMICTOM coJieii y piuky JIIMHMIA, 110 HEraTHBHO BIJIHBAE HA 11 €KOCHCTEMY.

Y mesxax TepHTOpii KOAHIIHBOro ["aniubkoro paioHy MOPOKY ckuaaeTses 23,73 MuH m*
CTIYHHX BOA, 3 AKuX 23,27 MiH M CTAHOBJIATL HOPMATHBHO 4HCTI BoaM Oe3 oumiuenns, 0,094
MiIH m* —HOpMaTuBHO ouMeHi, 0,251 man M* — HenoctaTHLO oumugeni, a 0,117 mun m* — ponn
0e3 oumniieHHs. Taka cHTyalis CTBOPKE CEPHO3HI €KOJOruHI PU3MKH, 30KpeMa Jerpaaaiii
BOIHIX €KOCHCTEM, 3HIDKEHHA AKOCTI MUTHOI BOAH Ta 3arpo3y O10pPI3HOMAHITTIO.

[Turanss DOCHI KEHHS BIJINBY AHTPOMOICHHOTO HABAHTAYKEHHS HA CTAH NMOBEPXHEBHX BOJ
3aX1HOrO perioHy YKpaiHH € HaA3BHUYAIHO aKTYalbHHM, OCKINIBKH AKICTh BOJIH Y MOBEPXHEBHX
BOAOHMAEX € THANKATOPOM 3arajibHOrO CTany ekocucrem. 3mina (i3HKO-XiMIYHHX BJIGCTHBOCTEH
BOAM Yepe3 HAAMIPHY KIMBKICTE 3a0pPYyOHIOIOMHX PEHOBHH, TAKHX K MECTHLMAH, TOOpHBA Ta
NPOMIICIOB] CTOKH, TIPH3BOANTE 0 TOTIPIIEHHS CTAHY AXepen MHTHOrO BOAOMOCTAYAHHS.
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HaiiGinpine Taki 3alpyaHenHs HAKONHYYIOTECA Y  BOAOHMAX CLIBCHKOrOCHOAAPCHKOrO
MPU3HAYEHHS, 1€ NePeBAKAIOTHL OPraHivHi Ta MiHepanbHi 3adpyaHenns [1, 2].

OAHNM i3 KJIHOHOBHX aclekTiB aHTPONONeHHOro BILINBY € HAaAXOKEeHHA noOyToBHX Ta
NPOMHCIOBHX CTOKIB, @ Takoxk BigcyrHicts abo needexrusuicte oumcnux cnopya. Lle
NPU3BOANTE N0 HAKOMHUEHHS BAaXKKHUX MeTanis, deHonie, crionyk azory Ta docdopy, sKi He
JIALIE 3HWKYIOTh FKICTh BOJIM, aie i HeraTHBHO BIUTHBAKOTE Ha (hnopy Ta (ayny Boaoiim [3].

V wmexax pociaimkenHs, nposeaesoro s lammubkiit Tepuropianphii rpomazni, Oyno
BiNIOpaHO MPoOH BOIM 3 WECTH KIFOYORHX TOHOK. AHANI3 BKIKYAB OUIHKY PiBHS PO3UHHEHOTO
KHCHK), kucnoTHoeTi (pH) Ta cyxoro sanuiky [4].

3HauHuMH pPOOIEMAMH € 3aPEryJibOBAHICTL PIMOK, HEPALIOHANbLHE BHKOPUCTAHHA 1OOPHE
1| HEeTOTPHMAHHS TNpaBHn 30epiraHHs XIMIUHHX peqoBHH, Lle cnpuse HakOMMYeHHKO y BOAI
CMOJYK, SKI MOKYTh 3MIHKOBATH T1 NPHPOAHMIT CTAH, YCKIAAHIOKOUN OYMIUEHHA Ta NOAadbLIE
BUKOPHCTaHHA. Y 3B'A3KY 3 UMM BasKIHBO MOCHIIIOBATH 3aXOAH eKOJOrIYHOro MOHITOPHUHIY Ta
BMPOBA/UKYBATH CYJaCHI TEXHOTOTi OYMIIEHHS BOIH.

BuGpani Touku Bindopy Oy posTaiioBaHi HACTY THHM YHHOM!

- Touka 1: 49.127212, 24.726376

- Touka 2: 49,126194, 24.725237

- Touka 3: 49.121621, 24 722171

- Touka 4: 49127572, 24733635

- Touka 5: 49.126380, 24.730212

- Touka 6: 49.126069, 24 743135

- Touka 7. 49.120000, 24.752988

Jlna Bizyamzamii OTPUMAHHX MAHWX | TOJErmIeHHS iX iHTepnperauii Oyna
CTBOPEHA KapTa, ska BinoGpaxae NpoCTOPOBHIT PO3NOAI OCHOBHHX MOKA3HHKIB AKOCTI BOAM,

Takux sk pH, piBeHb PO3YMHEHOIO KHCHIO Ta CYXMid 3aH1IoK (puc.1).
Froaorianmii cran nosepxueRnx o 8 Mewkax Naannskol repuropiannmo’ rpovann
Mamradg 1 - 100 000
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Pucynok 1 — npocToposiii po3rozijl OCHOBHHX NOKa3HHKIB SKOCTI BO/M
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Tabauua 1 — PesyabraTi A0CHi KeHbD

Tipofa Mpoda | Mpofa2 | Tpodald | TipoBad | Fpodal Mpofda 6 TMpoda 7
pH 4 ;
7.3 Tl 7.7 7.5 6.3 6.9 7.0
Cyxuit 3aanmoxk (uS/cn)
328 328 323 429 249 253 340
PosurHEeHHH m
KHCEHB(ML/T) 5.1 6.7 5.1 6.0 6.8 6.6 6.5

PesyarTaTu npoBeNeHOro aHami3y SIKOCTI BOAM BKA3YIOTH HA iX BIAMOBIAHICTH CaHITAPHO-
ririediyHumM Hopmam: [ICaulTiH 2.2 4-171-10, JCTY 4077-2001, ACTY 7525:2014.

BianosiaHicTs npod BOAM BCTAHOBIEHHM HOPMATHBAM CBIAYMTE 1MPO il Oe3reuHuii crax i
BIACYTHICTE 3HAYHUX 3a0pyaxens, Taxi pesyasTaTH NMiATBEPIKYIOTH ePeKTHBHICTL ICHYIOUHX
NPHPOTOOXOPOHHKX 3aX0AIB. JI14 MOAabIIOTO NOKPAIEHHS CTAHY BOHHX pecypcis ["amHiubKkol
rpoMagH  HeoOXiZAHO NpPOAOBKYBATH MOHITOPMHI' SKOCTI BOAM, & TaKOXK poO3polJsaATH Ta
BripoBajukyBaTH Oinbin  edexkTHBHI MeTOMM OYHINEHHS Ta 3MEHLIeHHsi AHTPONOreHHOro
HaBaHTAXKEHHs Ha BOAHI pecypcu. Lle nozsonnth 3abe3neqnTit crabijibHY €KONOrHHY CHTYALIO i
30epert AKICTbL BOAH HA JOBIOCTPOKOBY NEPCICKTHBY.

Crucox suropucmanux oxncepei:

1. https://agrovisnyk.com/pdffua 2023 02 07 pdf

2. https://evnuir.vnu.edu.ua/bitstream/123456789/22470/1/146-147 pdf

3. http://repositsc.nuczu edu.ua/bitstream/123456789/19963/1/Brnunus%2060iiosux%
20m111%201a%20 cran%20nosepxuesnx%20som.pdf

4. http://ecoj.dea kiev.ua/archives/2017/16-17/10.pdf

BUKOPUCTAHHSA I'IC-TEXHOJIOT'I 1151 AOCHKEHHA TA AHAJIZY
3ABPY/IHEHHSI IPYHTIB Y KOJIOMHMI

Qecanenvka Jiana Apocaasiena, cmydenmia cpynu EKQ-22-1
Hayroeuit kepienur: k.m.n., doyenm 3opin Jenuc Ouexciiosuy
lsano-Ppankiccoruil HayIOHAAbRUT MEXHIYHUL YHIGEPCUMEM Hadmu | 2a3y

EdexTtusHe nocniameHHs eKOMOMUHHX nNpodAeM BHMAra€ BHKOPHCTAHHA CYYAaCHHX
TexHOMorH, Takux fKk reoiHdopmauiiini cucremu (I'IC), sxki A03BOAAIOTL aHAN3yBaTH Ta
Bi3yasilyBaTH [IPOCTOPOBE NOWNPeHHA 3a0pyaHiolouux pedosuH. [Jlane nochijkeHHs
30cepemKyeThest Ha BrkoprcTansi ['IC-rexnomoriii s nobyaoBH kapT 3a0py/IHEHHS TPYHTIR Y
micti Kosomusa [1. 2]. TOlOBHOIO METOK [OCHIJIKEHHA € He JiMie UNOCTpauis piBHS
3a0pyaHeHHs, a W AeMOHCTpauis TOro, AK Ui TEXHONOrl MOKYTH Bi3yaji3yBaTH AHHAMIKY
PO3TIOBCIOKEHHS 3a0PYAHEHHS 3a/IeXKHO BiJI pesibedy Ta IHIIUX NMPUPOIAHUX HAKTOPIB,

Konomis € BaX/IHBUM PEriOHANbBHUM [IEHTPOM, OTOHEHHM ClLIbCHKOrOCMOAAPCHKHMM
yrigasmm, Jicams 14 BogHumu  pecypcamu. Ilpore exosoriuni  npoGnemu, sx-OT
HEKOHTPONEOBAHE CTBOPEHHA CMITTE3BANMIL, BHKOPHCTAHHA TIECTHLMIIB Y CilIbCBKOMY
rOCrOAAPCTRI, aBTOMOOIIBHI BUKMAM Ta BIACYTHICTE HANEKHOIO OYHMLIEHHA CTIYHMX BOA,
CTBOPIOIOTE 3arPO3H [Ulsl 340POB's HACEeHHA Ta 10BKILA [3-6].
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Cxema Konovniicskoro
paiowy

Pucynox 1 — Cxema Konomuiicekoro paiiony

ITia wac nocnimkenHs Hamu GyJI0 CTBOPEHO KapTH iHTEepnonsLil 3a0pyAHIOIOYHX PEeHOBUH
(mmoMOymy, radHI0, KaAMIO, UMHKY, Kynpymy Ta depymy) vy tpynti [7, 8] Konommi. Lle
J03BOJIIIO HAOYHO BiAOOPa3HTH PiBHI Ta MOHPeHHA 3a0pyIHEHHS Ha TepHTOpii MicTa.

Ha pucyuky 2 npeacrasneHo OIHY 3 KapT, WO MH cTBopHaW 3a aonomorow ['IC-
TEXHOOr i,

Mrikr

-

T

ARGUILE g5 g

BoCkpmcamul

226
v —

2499 25 /01 2B 2502 ™04 W06 2506 2507 2508 2509

Pucynok 2 — Kapra 3apyinerns rpyHTy mnomMoymMom

Takox namm Oyiio CTBOPEHO TPHBUMIPHI MOZEN KapT 148 HOPIBHAHHA 3a0pyaHEHH:N
IPYHTY 3 THNOM JNaHamadrTy, a caMe. BHCOTOK penbedy Hax pisHem mopsa [2]. Amke 3anaranus
3aDpy/|HEHHS HA TEPUTOPIT 3AJIEKNTh HE TUIBKM Bl JUKepesn 3a0py/HeHHs Ta IX MiKOBHMX
KOHUEHTpauUii, ane i gopm pensedy. SIK BHAHO 3 PUCYHKY 3, Ha HU3UHHUX TEPHTOPIAX, /€
PO3TAMIOBAHI JOPOTH, CMOCTEPITAETLCA BHINA KOHLUEHTpauia Bakkmx Mmetamis. Lle moxna
NOSCHUTH THM, 110 HU3HHHI TEPHTOPIT, e MPOXOAATE JOPOTH, CXHBHI 10 HAKOMHYUEHHS BAKKHX
MeTaliB 4epe3 ocifaHHa 3adpynHIOBadYiB, crnpuunHeHe atMocdepnumi npouecamu, Oanak,
3aJIEJKHO BiJl PO3TAIYBAHHs Jkepen 3a0pyaHeHHs, TAKuX AK MPOMHCIIOBI 30HH HH TPAHCITOPTHI
MaricTpani, mABHINeH! KOHIEHTpPAlli MOKYTh TAKOXK CTIOCTePIraTHES 1 Ha BHCOTHHAX.,
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Pucynok 3 — TpusumipHa KapTa 3a0py/IHEHHA IPYHTY KaAMiEM

OTtpuMmaHi  pe3ynsTaTH  JAKTh  3MOry ifieHTHdiKyBaTH TepuTOpii 3  RBICOKOK
KOHLEHTpalield 3a0py/IHIOIOYHX  PEeYOBMH, 10 0COOJIMBO MMOMITHO B 30Hax nobnn3y
MPOMUCIOBUX 00’ €KTIB, TPAHCIIOPTHUX UUBAXIB 1 eMiTTE3Bamw, TpHBUMIPHI MOzei, CTBOPEHi 3
Bukopucranusim ['1C-texHonorifl, nokasanu, WO penbed CYTTEBO BIINBAE HA PO3MNOIL
3a0pYAHEHHA: Y HH3MHHUX [IJIAHKAX CrOCTEPiraeThes OiJbll iIHTEHCHBHE HAKOMMYEHHS BAXKKHX
meranis. Lle mareepmkye, wo pensed ta OnusbkicTs 10 mKepes 3a0pyaHeHHs € BasKJIHBHMH
thaxTopaMm, SKI CMIJ BPAXORYBATH MPH €KOTOTIHHOMY aHATI31.

Orxe, TTIC-TeXHOMOri JEMOHCTPYKOTH BHCOKY €(CKTHBHICT Y  BHABJICHHI 30H
€KOJIOrYHOI HeOe3MeKH Ta aHali3i BIUIMBY NMPHPOAHHMX | aHTponoreHnux dakropis. Orpumani
PesyabTaTH MOXYTh CTATH KOPHCHHMH [ pO3poOKM cTpaTeriii  OXOPOHM JIOBKITS,
MOHITOPHHTY 3a0py/IHEHD | MJIAHYBaHHA 3aX0/1IB, CIPAMOBAHMX HA NONINIIEHHA AKOCTI TPYHTIB
y periosi,

Chucor suropucmanor aimepamypu:

1. Exonoriune kaprysanus. Meroanuni pexomenzauii / [1. O, 3opin. — Isano-Dpanxiseek :
IOHTYHI', 2018. — 24 c.

2. 3opin 1 0O. Exonoriuna Oesneka: Meroamuni pexomenzauii. — IBaHO-DpaHKIBChK:
IOHTYHI', 2010. - 52 c.

3. Konomus — Bikinenis © sed-caiit. URL: https://uk wikipedia org/wiki/Konomus

4. Hesenuenko, A. 1. (2015). TeoekoaoriyHuil aHAM3 MOCENEHb MICbKOro THy (Ha
MPUKJIA Konomuiicbkoro — paiiony).  Exonoriyna  Oesmeka  Ta  30anaHcosaHe
PecypPCOKOPHCTYBAHHS, (1) 140-147, URL:
http://elar.nung.edu.ua/bitstream/123456789/257/4/4922p.pdf

S. Poman Casincekuii — npo HaiGinbui exosoriuni npobnemn Komomi, y€acrts y
koHGepeHniax 1 BupiwenHs  npobnemu  cmiTre3panmmga ¢ Bed-caiit. URL:
https://dzerkalo media/news/roman-savinskiy---pro-naybilshi-ekologichni-problemi-kolomii-
uchast-u-konferentsiyah-i-virishennya-problemi-smittezvalischa

6. Hepenuenko, A. 1 (2016). Ouwinka cryneHs ekonoriyHoi HeOesneku o0 ekTiR
TPAHCNOPTHOI THPPACTPYKTYPH HA NPUPOJHE cepenosiuie Micta Konomui. Ekonoriyxa Oesneka,
(2), 70-74. URL: http://nbuy.gov.ua/UJRN/ekbez 2016 2 12

7. Aabkorceka, M., & Biuspuyk, A. (2020). 3abpyauenHs rpyHTiB Ta HOro HACHiZKH,
URL: http://dspace wunu edu ua/bitstream/316497/41294/1/157 pdf

8. UYynax, P. B. Exonoriuna nebesnexa Konommiicbkoro cmitressanuviua IsaHo-
DpaHKIBCLKOL obnacri. URL:
https://sci.ldubgd edu ua/jspui/bitstream/123456789/4727/1/xiii_conference 2018 _Iviv_Isuls pdf
#page=204
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MAPHHUKOBI 'A3H. BHK/IHKH JIJ151 YKPATHU

I'ymuur Bikmopis Pomaniena, cmydenmea epynu EK0O-22-1
Haykoeuti kepisnux — K.m.H., 004.. Kaheopu exonoeii — Opghanosa M.M.
leano @pavriecuruii naioHaTbHUIl MeXHIYHUT YHIGepCumem nadmau i 2azy

Beryn. Bukuan napHHKOBHX rasiB € OQHIE 3 KIOUOBHX npoliem, ski CTOATE nepen
VKpaiHOK Y KOHTEKCTI TI00ANBHNX €KONOriuHNX BUKAVKIB. Sk cTopoHa Pamkoroi KOHBEHLIT
OOH npo 3miny kniMary Ta ydacHuk IMapusbkoi yroan, Ykpaina e3sna Ha cede 30008’ a3aHHA 10
2030 poky 3MEHIUMTH BMKHMAM NAPHUKOBUX rasiB 10 pieua, wo He nepesnmwye 60% Bin piBHs
1990 poxy. Ilporte nocarmenns niei mMeTH noTpedye CKOOPAWHOBAHMX 3ycHnib Yy chepax
€HEPreTHKH, TPOMHCIOBOCTI,  CIIBCHKOIO  FOCMOAAPCTBA Ta  YIPABNIHHS  BiAXOZAMH.
ITpobaemaTiKka NapHUKOBMX TasiB [Aud YKpaiHM OXOIUIKOE HE JIMLIEe TEXHIYHI Ta €KOHOMI4HI
acmeKkTH, ane i BUKIMKHM afanTaiii 70 3MIHM KJiMaTy, fKI BXK€ CYTTEBO BIIHBAIOTH Ha
€KOCHCTEMH, ClITbChKE FOCMOAAPCTBO Ta AKICTh KUTTH HaceneHHs [4].

Ocropra uactura. IlapHukosi rass, AKi CHPHAIOTL rIOCOANBHOMY MOTEIUIIHHIO,
prmovaoTh kapdou (IV) okena (CO:), meran (CHa), witporen (I) okenn (N20), a Takor inui
crnoaykH, Taki ak riapodrropsyriedi, nepdropsyrneui Ta rexcadgropua cipk. OCHOBHY YacTHHY
sukuzis ckaagae COz, wo cranosuts Gau3exo 75% sia 3aranbroro obcary emicii 8B Vipaiuni [1].
MertaH, apyruii 3a 3HaUUMICTIO ra3, 3abezneuye a0 20% sukuaie, Tomi sk uactka N:0O cknanae
Onu3bko 5%. YHIKANbHICTh BIUIMBY KOJXKHOIO rasy BU3HAUAETHCS X MOTEHLIANOM r106aJbHOrO
norerutians ([T1). Hanpuknan, ogns xinorpam merany mae y 25 pasis Olublumii Biums Ha
3MIHY KTIMaTy, HiX TOI camuii oocar COz, a mns N20 neii moxkasuuk csrae 298 [2, 3]

VKpaiHCbka €KOHOMIKa XAPAKTEPH3YEThCS CTPYKTYPOK) BHKWIIB, A€ MpPOBIJHE Micue
3aiimae eHepreruka. Y 2020 poui ueii cexkrop 3abesneuypap 65% 3ara/ibHOro o0cAry BUKMIIB,
0 € MPSMHM HACTIAKOM BHCOKOI 3aN€XHOCTI BiJi BHKOMHOTO MANHBA. 3TOPSHHS BYTILISA, ra3y
Ta HaTH MpU3BOANTL 10 3HAYHOTO BHAINEHHA CO:, IO TAKOXK CYTPOBOMKYETHCA BHKHIAMH
iHIHX 3a0pyAHIOKYMX pedoBuH. [TpoMHCIOBI npouecH Ta BUPOOHMUTBO MPOAYKTIB CTAHOBIMATE
18% Bukuaie, 30kpemMa 4epe3 BHPOOHHMUTBO [EMEHTY, CTaji, aMiaky Ta IHIIMX MaTepialis,
HesBaxkarun Ha 3Ha4He CKOpo4eHHs oOcaris BupoOHMUTBA y nopiBHaHHI 3 1990 pokom,
CTPYKTYpa BUPOOHHUTBA 3aHIIACTLCA eHeproemuo1o (puc. 1) [2].

Cinbecpke rocrnofiapCTBO € TPeTiM 2a 3HAYeHHsAM CeKTopoMm, Akui 3adesneuye 9-14%

= Enepretaxa

# Mposmncncal npoyecn | BKopy cTar A
npoayxie

¥ Cinbcaie rocNORapcTEn
1 3eMACKOPH CTYBSHHA, St ivK B

SEMARNOPM CTYBEHHI T8 /1iCOBe TOCNOASH CTBO

® Biaxoaw

K

Pucynok | — BHecok cekTopiB eKoHOMIKH Y KpaiHi B 3arafibHl BHKHIH
NapHUKOBHX rasis, %
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MAlOTh MPOLEeCcH KUIMKOBOI ¢epMeHTalii y TBAPHHHUITBI, MOBO/UKEHHS 3 THOEM Ta
BHKOPHCTAHHA 830THHX J00pHB y pociuHHnuTBl. KnuikoBa iepMenTanis, 110 xapaktepHa ans
Beaukol porarol xyaodu, sadesneuye 10 80% Bukumis MeraHy B LUbOMY CEKTOPL. 3HauHEe
CKOpOUeHHS MoroyiB’s TBapHH micas 1990 poky A03BONMNC 3MEHIIMTH OOCAT BHKHJIB, aie
npobseMa 3aTMIIAETHCA AKTYATbHOI Yepes ODMekKeHe BIPOBA/UKEHHS TEeXHOOM Il 3HHKEeHHS
eMiciii, Hanpuknan, 6lorazoBmx yCTaHOBOK. Y pocauHHHUTBI OcHOBHHUM gikepenom N:O €
MiHepanbHi 100pHBA, BHECEHHS AKHX CYTTEBO 3pOCIO 32 ocTaHHI pokH. EdekTHBHe ynpasniHHs
A00pHBAMH, MOKPALICHHS ClIbCHKOIOCNOAAPCHKHX MPAKTHK 1 3anofiraHHs BTpATaM MOAKHBHHX
PEYOBHH y IPYHTI MOJKYTb 3MEHLIHTH BUKUIAM B UbOMY Hanpsmi [3].

OcobauBicTio BUKHAIB B YKpaiHi € ix 3Haune ckopouenns micas 1990 poxy. Ilpore Take
3MEHIUEHHS BiOYJIOCA B OCHOBHOMY 33 PaXxyHOK €KOHOMIYHOIO Crajay. 4 HE CHCTeMaTHYHMX
3VCHJIb LIOA0 MOAEpHI3auil BHpOOHHUTBA Y NEPEX0AY Ha BiAHOBIIOBaHI aKepena eneprii. Tak,
Buknau CO» 3menummmcsa Ha 58%, metany — Ha 60%, a N2O — na 40% y nopisusuai 3 1990
pokom [2]. OzHak 3a BIACYTHOCTI CHCTEMHOTO MiIXOAY /0 BIPOBA/LKEHHS HH3bKOBYTICLIEBHX
TEXHONOr i i ZOCATHEHHA MOXKYTh BUABHTHCH THMYACOBHMH,

VKkpaiHa CTHKAETECA 3 HU3KOK BHKJIMKIB YV KOHTEKCT! ajanrauii a0 3minm kmimaty. Lle,
30KpemMa, 3pOCTaHHA KiJIbKOCTI MOcyX 1 MOBeHeil, jerpanaiiis CTernoBHX eKOCHCTEM M1iBjHsA
KPaiHH, CKOPOYEHHS BOAHHX PECYPCiB y CXIZAHMX PErioHax, a TAKOK 30L1bLIeHHS NPHPOAHHX
KaTaKJIi3MiB, TaKUX sIK JIICOBI moxeski Ta obneneninss [2]. Bucrosxu Mikypsinosoi rpymnu
excriepris 31 3miHn kaimaty (MI'E3K) esinuars, mo niasuimenHs remneparypu Ha 1,1-6,4°C y
XXI croaitri marume karactpodiuni Hacmiaku anst Gararbox kpaid, 1 YKpaiHa HE € BUHATKOM.
3MiHa KTIMAaTy BIUTMBAE HE JHIIE HA €KOMOriio, ae il Ha eKOHOMIKY, 30KpeMa 4epe3 3MEeHIIeHHS
BPOKAIB, PyiHYBaHHs 1HQpacTpykTypH Ta notpefy B agantauii CHCTEM OXOPOHH 310pOB’s 10
HOBUX BHKJIHKIB, TAKMX AK NOLIHPEHHs Tpom4yHuX indekuiii [5].

Jna 3abesnedeHHs CTAanoro po3BUTKY YKpaiHnH HEOOXIAHO NPHINSTH yBary sK
3MEHIIeHHIO BHKHIIB, TaK 1 amantauiiiniM 3axonam. Cepen Takux 3aXofiB MOXHA BHIITATH
MOKPAIeHHs CHCTeMH MOHITOPHHIY BHKHIIB, Nepexil Ha BIAHOBJIIOBaHI aJKepesa eHepril,
MOJIEpHI3aLil0 TeXHOJOr i y MPOMHCIOBOCTI, BIPOBAJKEHHS METOAIB VNPABIIHHA THOEM V
TBAPUHHULTBI Ta edeKkTHBHIlIE BHKOPHCTaHHA N00pHB y pociMHHWUTBI. YdacTe Vipaiuu v
MIZKHAPOLHHX nporpamax, Takux ak [lapuseka yroga, cnpuse sany4enHio (PiHaHCOBOI ZOMOMOrH
Ta TeXHONOr i AN peamizauli UX 3aBJaHb.

BUCHOBOK. 3HIKEHHS BHKH/IB MNAPHMKOBHX [a3iB 1 ajanTalis 10 3MiHH KIiMaty €
crparerivHUMK 3aBAaHHAMH s YKpaium, Peanizauis umux 3aBHaHb BHMArac KOMILIEKCHOIO
MigXOny. BKIIOMAIOUH BIOCKOHANEHHS 3aKOHOZABUO! 0a3M, PO3BUTOK HAYKOBHMX JOCHIIKEHD I
MIZKHAPOJIHE CriBpoOITHUUTRO. JIHe TakuM unHOM YKpaiHa 3MOXke 3poOHTH CBill BHECOK Y
DopoTbOy 31 3MIHOI KiaiMaTy, 30epiratoui Mp ULOMY eKOJOM HHII Ta eKOHOMIYHIIT MoTeHan.

Cnucox europucmanoi aimepamypu:

j Ananrauisn 10 3MiH Kigivaty B YKpaidi: npoOnemH i mepcernekTuBy. AHajaiTHYHa
sanucka / C, [l Isamora // HauionaneHuii IHCTHTYT crpareridHmx jaociijukeds, Bimain
HepreTu4Hoi Ta TexHoreHHol Oesneku Ne 32 Cepis «Hauionanbha Gesneka» — 2016, — URL:
http //www.niss.gov.ua/articles/2223/ (nara 3sepuenns. 15.11.2024)

Z Muxaiinosa €. O. Bukuan napHukosBux rasie B vkpaisi ta ceiri / € O.
Muxaiinosa // CyuacHi kpokn Ykpaiuu y BupiieHHi npobaemu rno0aibHO! 3MiHM KniMary:
30ip. marep. Beeykp. Hayk. - npakrt, kod(. [«ITpobnemH TEXHOrEHHO-EKOJONYHOI Oe3neKn:

oceiTa, Hayka, npaktuxa»]| (m. Xapxis, 24 mucronama 2016 poxy): Tesu momos. — X.: ®OI1
bBporin O B, 2016, - C. 183 — 184, — ISBN 978-617-7256-55-6.

3 Tumomyk O. A, Tumowyk O. B., Marsiiiuyk b. B. BUKHaM apHUKOBHX ra3is
BiZl CLILCBKOTOCTIONAPCHKO! MIAABHOCTI Ta iX AMHAMIKA. YKPAlHCHKUH JKypHAN MPHPOAHUHTHX
Hayk, 2023,
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4, Lyashenko V., Onopchuk 1., Tymoshchuk O. and oth. Ukraine’s Greenhouse Gas
Inventory  1990-2020 /  National  Inventory  Submissions  2022. 599 ¢
URL: https://unfecce int/documents/476868 (narta 3sepHenns; 15.11.2024)

3 Report on the individual review of the inventory submission of Ukraine submitted

in 2015. — URL: http://unfcce.int/resource/docs/2016/arr/ukr pdf (nara ssepHenns: 15.11.2024)

BILIMB JICOINEPEPOBHOI'O KOMILIEKCY HA CTAH IPYHTIB

Pewiimnux Anzeaina Pomaniena, cmyoenmya cpynu EKOQ-23-1
HaykoBi xepiBHIKN: doyenmu kadhedpu exoirozii Mociok M., 3opin /]. O.
IBaHO-PpaHKi BCbKHIT HALIOHANBHIIT TEXHIYHMIT YHIBEepeHTeT HAadTH 1 rasy

Byab-sike MiANPHEMCTBO, OPraHi3allis € COKHBAYEM MPHPOIHAX PECYPCIB, IO BIUIHBAE SK
Ha HOro eKoNori4Hy eeKTHBHICTb, TaK 1 HA CTaH HABKOJMIIHBOIO NPUPOAHOIO CepeloBHIIA,
BUKNIH Ta ckuan. OnaHicro 3 OCHOBHMX MpoOJEM JIICOBOIrO rocroAapcTsa Ta AepeBooOpodHOI
MPOMHUCJIOBOCTI € HE3aKOHHA BHPYOKA JIICIB, aje He MEHII BajKIMBUM € MUTaHHA 3a0pyaAHeHHs Ta
aerpanaiii rpyHTiB.

Bixxomu siconepepobHOro, Taki sk TUpca, NpH HeNpaBHALHOMY 30epiraHHi CHPHYHHAIOTL
PO3KIAJAHHS, MAKHCASHHS Ta OKHCIIEHHS IPYHTY.

ITpouecH rHUTTS THPCH T4 HAMIMINOK BONOIM TAKOXK 3010bIIYKOTH BUKHAM NAapHHKOBHX
raziB, TAKMX AK MeTaH, eraH 1 Byrnexkucauil ras. Jlocnikenus AKOCTI IPYHTY HAa HACTYMHI
MOKA3HWKH. BOMOTICTH, OCBITIEHICTh, BOAHEBHIT moxasuuk (pH), Temmeparypa (tabn.1.),
nposonmiock B IBaHO-Mpankiseekiii obaacti, Kanycekoro paiiony c¢. Hosocenuus. ns
MPOBEACHHS JOC/I/ZKeHHA BHKOPHCTOBYBAJINCh TaKi npuiany; ananisarop rpyury 2D-06 Ta 4-8-
| AMTASTE(AMT-300).

3rinHO 3 pesynbTataMu gochizxkeHHs (Tabm 1.) mokasamd, Mo Ha BCIiT JOCTIIKYBaHii
TepuTopii cena Hosocenuus crocrepiracrees niakucaenns rpynty. e daxr nos’asanwii 3
reorpadivHUMH  OCOONMBOCTSAMH pPerioHy, 30KkpeMa 3 TripcbkuM penbedom, sKHH Cripuse
MZABHIIEHHKD KHCIOTHOCT] IpyHTIB, OHaK, HaiOINbll KPHTHYHA CHTYaLlid CIOCTEPiracThcs Ha
TEPUTOPIT CAMOro JICONEPEepPOdHOro, manpuemMcrsa, 3okpema s toukax 11, 14, 15, 16. B unx
TOYKAX 3HAYEHHs BOZAHEBOro mokasuuka (pH) € 3HaYHO HUKMHMMM 33 HOPMY. LIO CBiYHTb NPO
BHCOKY KMCIOTHICTh IPpyHTY. Kpim TOro, B 1iux Toukax Oyio 3aiiKCOBAHO Mi/IBHLIEH] 3HAYEHHSI
BOJIOTOCTI T4 TEMIEPATYPH IPYHTY.

Tabmuua 1 — PesyneTaT HAYKOBHX A0CI UKEHB SIKOCTI IPYHTY

N | X Y Boaoricrs OCBITIRHICTD pH Temmeparypa
1 | 239181057 48.9434087 CYNHiT BHCOKA OCBITICHICTh 53 6
2 | 239173657 48.9420374 TVKE CVXHI BHCOKA OCBITICHICTS 6.6 7
3 | 23.9189747 48,94 10856 HOPMATLHUIE BHCOK OCBIT/ICHICTb 6.1 6
4 | 239222537 48.9406815 CYNMi BHCOKA OCBITIICHICTS 6.9 10
5 | 23.9249618 489417756 Cy XHil HopMmaasE) OCBITICHICTS 0.6 8
6 | 239244387 48 9432189 CYXHi HH3EKA OCBITICHICTE 58 7
7 | 23.9249809 489443408 JVKE CVXHIT BHCOKA OCBITACHICTD 7 8
8 | 23.9223647 48.9438382 CyXMii BHCOKA OCBITJICHICTh 6.1 9
9 3.9224589 489448182 Boaormit BHCOKA OCBIT/ICHICTD 6.8 6
10 | 23.9218055 48.9450065 Boaoruii HopManabHa OCBITICHICTH 6 7
11 | 239210967 48943586 CY XHH BHCOK:! OCBITJICHICTh 53 6
12 | 23920568 48.9420286 Boaorsii Hi3bka OCBITICHICTD 6.8 13
13 | 23.9203641 48.9420689 CYXHi HH3bKA OCBITICHICTD 6,5 13
14 | 239207698 48,9435699 Jvaxe sonornii | HH3BKA OCBITICHICTE 4.5 13
15 | 23.9206427 48.9435660 BO.TOTHIH HH3BKa OCBITIACHICT 5.1 14
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48.945

45944

48.942

48841

Pucynok 1 — Kapra pH nocnijzkysasol Tepuropil

Pexomenoayii. 1lpopiBmin HaykoBe JOCHI/UKeHHs 1 mnpoaHam3sysasmm ix Mwuoio
PEKOMEH/IYETBCS JUISl  MOKPALLEHHA EKOJOMUYHOI CHTYalll Ha TepHTopii JsiconepepobHoro
NiANPHEMCTBA T4 3MEHILEHHS HETAaTHBHOIO BIUIMBY HA HABKOJIMILHE cepenosuuie, 30Kpema
BIIPOBAAMTH TOBHICTIO 3aKpHTHII Luka mepepodkm mepesnnn. Bnposamntu B TexmoOmoriumy
CXEMY /1aHOIO JiconepepobHOro KOMIIEKCY NiHIK 3 BHPOOHHUTBOM TBEpaoro Gionanusa, aka
20380auTs  30UIbWHTH TaMOUHY nepepo0KM ZEepeBHHH a TAaKOXK MIHIMI3yBaTH BIAXOAW Ha
NiANPHEMCTBI WO B CBOMO uepry 3ade3meunTs BiANOBIAHY TEPHTOPIKO, MEBHOIO AKICTH) [PYHTY.
Onunm 13 cnocodis € BHPOOHUITBO Bionmannea 3 THPCH Y BULASAl TpaHyn abo OpukeTis, sk
MOKHA BUKOPHCTOBYBaTH /11 eHeproedekTBHOrO onasents. Llei Meron 3MEeHIIHTE WK MBi
BUKH/IH B HABKO/IHIIIHE CePe/IoBHIILe.

Chucok sukopucmanoi limepamypu:

1. Kovalyshyn, V., Holovko, A. Yaremak, Z., & Dudiuk, V. (2023). Brums
NICOBOrO  roCrnofapcTBa HAa CTaH eKOCHMCTEM Ta EKOHOMIKY'  aHami3  periOHaibHHUX
npuknanis, YKpalHCeKHit XKy pHa JiCIBHALTBEA Ta AepeBuHO3HABCTBA, 14(4), 26-39.

2 Mapkis, M. M. (2015). Bnaus Texnonorii supoSunurea Teepaoro dionanmnsa Ha
nodVAOBY  yNPaBMiHCHKOrO  00Aiky  aepesoodpofHux  mianpuemcrs. HaykoBuii  BICHHMK
Xepconcskoro aepkasaoro yHisepenrery. Cepis “Exonomiuni Hayku” —2015.-Bun. 15-C.

3. Babing, H. L (2024). Ouinka BruiHBy HA HABKOJMIIHE CEPEAOBMILE MMiANPHEMCTBA
«Kpono-JIbeiB» Ta po3podka 3aX0AiB MOAO HOTO OnTHMIZaNil.

ABTOMATH30OBAHI CHCTEMH YIIPABJIITHHSA, AVHTY (MOHITOPHHI'Y)
MIKPOKIIMATHYHHUX OB'€KTIB
(B MEKAX BIUVIMBY HA®TOBHUX PO/10OBHIIL)

Pubiysruil Isan leanoeuy, cmyoenm zpynu 'P-22-1
Haykoeuit kepienux — k.m.u., 0ou. kageopu exonocii — Cucak K.0.
leano-Cpankisesruil nayionansnui mexiiynui ynieepcumem nagmu i 2azy

Kuwouoei  cirosea:  MOHITOPHHT  JIOBKIJUIA,  CKOJOTYHMIA  ayanT,  MIKpPOKJiMar,
HadTONPOMHCIOBI 00 EKXTH.
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3aB/laHb; OOIPYHTYBATH HAYKOBMIH MiAXif 10 BUpileHHA npobiaeMn mMiJIBHIIEHHA AKOCTI
MOHITOPHHTY T4 MPOrHO3YBAHHA MIKPOKJiMaTy 14 (DYHKUIOHYBaHHA HA(TONPOMHCIOBHX
o0’eKTiB, 3anNpPONOHYBATH METOAMKY NOCHIZUKEHHA MIKPOKIIMATY, 3aKOHOMIPHOCTEH iX
(hopMYyRaHHS Ta OLIIHUTH BIJIHB MIKPOKJIIMATY HA eKCILIyaTalliifHI XapaKTepUCTHKN 00'EKTIB.

V nawiii cTarTi pO3risnacTHCH METOMKA aHaNlI3y MONEePeHiX JoC IKeHb, JOKaNi 30BaHNX
y meskax Hadrosux 00’exriB 3axiauol Ykpainn.

Hagenenuii MikHaponHmii 1OCBIN Ta aHam3 nonepeiHix JochiUKeHb NiATBEPANIN
ANTOPHTM EKOJNOMYHNX JOCHI/DKEHb LIAXOM MOHITOPHHIY T4 NPOrHO3YBAHHS MapaMETPiB
MIKPOKJIIMATY I1iJ 4aC BUKOHAHHS BHPOOHUYMX Onepauii a/1s miABUILEHHs eKoaoriuHol Ge3nexy
HABKOJHIIHLOTO CEPENOBHINA B Mexax 00 ¢KTIR BIIMBY HAPTOMPOMHCIE.

OCHOBHE AOCHIDKEHHS BHKOHAHO 4BTOPOM OCOOMCTO 3a JOMOMOIOKY ChELiafdbHUX
komn'totepunx nporpaM. IlpoananizoBano. 1) KOPOTKY XapaKTePHCTUKY —KJIIMaTHHHOrO
MOSICHOTO pO3MimIeHHs HapTOBMX POAOBHIN, 2) METOMH MOMepPeaHiX JOCHIKeHb OUIHKHA
MiKPOKJI MATHYHMX [aPamMeTpiB.

Cepen knro4osnx npobnem, nNOB'A3aHHX 3 EKOJOrIYHOI OWIHKOK HABKOIMIIHBOTO
CepeIOBHINA B MeKax O0'€KTIB HAMTOBOI MPOMMCIOBOCTI, BHMIINEHO BIJICYTHICTL METOAMK i
METOAHK OLIHKH HIMOBIPHOFO BITHBY MIKPOKJIiMATHYHHX MApamMeTpiB.

Cyuacuuii  pO3BHTOK HA(PTOOPOMHCIOBOrO KOMIUIEKCY T4 BIPOBALKEHHS HOBHX
TEXHOMOrH 1 rajy3eBMx YCTAHOBOK BMMArarwTh BHCOKO! HAMIIHOCTI, NIBMAKOCTI Ta TOYHOCTI
YIPaBii HHS POBOTOK TEXHONOMYHOIO CEPeIOBULLIA — MIKPOKJII MATY.

Anani3 HaykoBOl JIUTEPATYpU BHABMB HH3KY HEBUPILIEHWX NHTaHb, MOB A3AHHUX 13
CHIIBHOK METO 33a0e3MeueHHst BHCOKHX | CTADIMBbHIX MOKA3HHKIB PODOTH HAPTOMPOMHICIOBHX
00’eKTIB LLISXOM KOHTPOMK MIKPOKAiMaTy. SIKICTh TEXHOJOMYHOrO CEpPEaOBHILE, 30KpEMa,
3a0e3neyyBajia CyBOpe AOTPHMAHHA MIKpoOKmimaty., s LbOro NMponoOHYEMO [POaHaN3yBaTH
TTepaTypy Npo BIUIHE MiKPOKIIMATY HA Mpale3faTHiCTh Hadronpomuciosnx o’ €KTiB, MeTOAN
OIIHKN Ta 3aCO0M KOHTPOKO Ta (GOPMYBaHHS MIKPOKTIMaTY.

s nocsrHenHs nocTaBieHol MeTH HeoOXIHO AOCATTH HACTYNHHX 3aBIaHb:

* ODIpyHTYBaTH HAVKOBHH MiJXiA 10 BHUPiIIUEHHA nNpoOneMH MiIBUIIEHHS AKOCTI
MOHITOPHHIY Ta MPOrHO3YBaHHA MIKpOKJiMaTy /Ans (DYHKUIOHYBaHHA HaTONPOMHCIOBHX
00’ ekriB;

*  3aMpOrNoOHYBAaTH METOAMKY JOCHI/DKEHHA MIKPOKJIIMATY, 3akOHOMipHOCTeH iX
(popMyBaHHS Ta OLIHUTH BILUIHB MIKPOKJIMATY HA EKCIIYaTALlITHI XapaKTepHCTHKH 00 €KTIB;

« BeranosnioBat METOAN @HAM3Y TA MPOrHO3YBAHHS MIKPOKIMATY Ha OCHOBI (i3uKo-
MATEMATHYHHX CTIiBBIJHOLIEHD, ATOPHTMIB 1 METOAIB JOCI IXKEHHS,

* PO3pPOOMTH ABTOMATH3OBAHY CHCTEMY KOHTPOMO MiKpokiimary ob'ekTiB excrinyarauii
HapTONPOMHCIIB.

ITyuxtn ponoruma Hadn B 3axianiit Ykpaini po3TamoBani B MOMIPHOMY MOACH, KIIMaT B
OCHOBHOMY TOMIPHO-KOHTHHEHTAABHIIT.

AHani3 HayKOBOI JTeparypd BHABHB HHM3KY HEBHPIIUEHMX MNHTaHb, NOB A3aHUX 13
CHUILHOK METOK 3ade3reveHHs BICOKHX | CTadiIbHUX NMOKa3HUKIB podoTH HaTONPOMICIOBIX
00 €KTIB IIAXOM KOHTPOMO MiKpOKmimaTy. SIKICTh TeXHONOTHHOrO Cepe/oBHINa, 30Kpema,
3a0e3nevyBajia CYBOPY BIANOBIAHICTE MIKPOKINIMATy B Mexax 3asHaveHoro knacy. Jns uboro
MPONOHYEMO MpOaHaJi3yBaTH JHTEepaTypy NPo BIUIMB MIKPOKJIMATYy Ha eKCIuryaTalliiini
XapaKTePUCTHKH 00 EKTIB, METOAM OLIHKM Ta 32CO0H KOHTPOIMO Ta (POPMYBaHHS MIKPOKIIMATY .

BumipioBanua MIKpOKIIMATY Ta AaHAN3 PE3YALTATIB NPOBOAMTLCA BIANOBIAHO 10
mizkHaponuoro crangapry ISO 14644, 3akonHomaBcTBa MPO OXOPOHY MPALl T& CAHITAPHHX HOPM
[1,2].

Po3MipH aepo30JibHHX 4YacTOK Ta 1X KOHUEHTpPALis B MOBITPI BHYTPIMHLOIO MOBITPS
ob'extie madTonpomucay (manpuknaz, boroponuanckka TEXHONOrMHA MiHISN) BHMIPIOKOTHCS
TIMBKH 718 PO3MIPY HACTHHOK, SKI BCTAHOBMOIOTH TEXHIUHI BHMOTM MPOUECY CKAJAHHS.
BumipioBanHs ~ MOXHA ~ NPOBOAMTH  3anpoONOHOBAHHM  METOAOM  aBTOMATH30BAHOTO
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Oesnepepsroro Binbopy npo® mnosiTpa. [lis AoONpalroBaHHA Pe3yJbTATIB  BUMIPIOBAaHb
3aMporoHOBAHO BUKOPHCTORYBATH rpaditHuii MeTo nocmiAoBHOro Biadopy npobd [S].

Jlns nporHosyBaHHA CTaHy MIKPOKIIMaTy 3anporoHOBAHO BHKOPHCTOBYBATH METOH
inTepnosauii Ta GyHKuil eKCTpanossLil 3a ZONOMOror KyOluHUX CruIaiHIB.

Po3paxyHox napameTpuuHOl HaJIIHOCTI cHCTeMH 0a3VeThCs HA MapaMETPHUHUX METonax
BH3HAYEHHS HA/IHHOCTI CXEMHOI CHCTEMH KepyBaHHS.

Jns OUiHKY BIIHBY MIKPOKIIMATY PEKOMEHAYETBLCS BUKOPHCTOBYBATH METOA €KCIEePTHHX
OLIIHOK. JINs OLIHKY IPYMOBHX CepeHIX OLIHOK BAPTOCTI KOKHOrO 00 €KTa:

=X ¥ gk (i=12..n)
h=1=1 : (1)
e M — KIABKICTH €KCHepTie, sKi 3AIHCHIOIOTH OLHKY n o0’ekTiB | 32 nokaHHKamu;
h
Pe3y/bTaTH OLUHIOBAHHA MPENCTaBACH] V BUIJIAL PaHry | | - KIIbKICTh @KCHEpTiB, 1 - HOMEp

ob'exTa; h — inmexc uncna (03HaK) MOPI BHIHHS, Tn - caiitn MOPIBHSHHS BATOBUX MOKA3HHKIE; k,
- (PaKTOP KOMNETEHTHOCTI eKCrepTa,

KoediuieHTn KOMNETEHTHOCTI €KCHEPTiB OLIHIOBAJIH 33 CTYNEHEM BiZNOBIAHOCTI 00’ eKTam
TPYNOBOI OLIHKH:

1 & o

K= ALY K= =12,..m
= E LA L == 12 @)

MeT0z 103B0s€ EKCAEPTHHM OLIHKAM OUIHHTH IPOAYKTHBHICTD Y IPOLECI NPHIOTYBAHHA
B 3QJICJKHOCTI BiJ KIMHATHOI TEMMEPATYPH TA OLIHUTH CTYMIHb 3ANEIKHOCTI.

BUKOPHCTaHHSI aHam3y PU3MKIB 1 KPUTHYHHX KOHTpoibHuX Touwok HACCP (Hazard
Analysis and Critical Control Points) n03Boss€ 341 HCHHTH MPOLEC KOMIUIEKCHOI OUIHKH st
BuABnenHa (akTopie, ki € HAMOINBI HeOEIMEUHNMH AAA NPOAYKTHBHOCTI 00'¢KTiB |
TexHonoriunnx onepauiit. [lpote mporeneno ananis webesnek i 0OpaHO Ti, SKI YCYyBalOTh 200
3MEHIIYIOTH HeraTHBHHIA BIUIMB, SIKMiT ICTOTHO BIUIMBAE HA (hYHKUIOHYBaHHS 1OCHI IKEHHS,

Omxe, BPaxoByiOHM MDKHAPOAHHUH AOCBIA Ta aHAMI3 MONEPEAHIX AOC/IIKEHb, HOBEASHO
anropuTM TIpOBeAeHHS EKONMOMYHHX JOCTIMKEHB IIISXOM MOHITOPHHTY Ta TPOrHO3YBAHHS
napamMeTpiB  MiKpOKNIMaTy il 4Hac BHKOHAHHA BHPOOHMYMX Onepauiil A1f TNiABHIIEHHS
€KOJIOr MHOI De3rneKd HaBKOJIMIIHLOrO Cepe/IoBHIIA B MeKax 00’ eKTiB BIIMBY HA()TONPOMHMCIIB,

CHUCOK 6RKOPUCIARUX ONcepel:

1. Sanitarny normu microclimaty na promuslovuh obektah SDS: 3.3.6.042 — 99, Ne 42 vid
1.12.99.

2. Handzyuk M. (2004). Prunzypu ohorony prazy: Pidruchnyk / ed. by M. P. Handzyuk. -
K.: Caravel, - 408 p.

3. Adamenko O. (2004). Geografichna informazina systema vuznachanja ecologichnoy
situaziy v meshah administratuvnuh rajoniv na pruklady Zahidnogo regiony: Geografia
navkolushnogo seredovusha: istoryja, teoriya, metody, practuka. Ternopil. — P. 114-115.

4 Radlovska K. (2012) Geochemichny analyz gruntiv Rogatunskogo rayony Ivano-
Frankivsa oblast: Ecologichna bezbeka ta zbalansovana resursokorustuvanja, Ne 1 (7). — P. 48-
53.

5. Sysak K.O. The environmental audit of atmospheric air within the territory of Ivano-
Frankivsk region (under the example of Ivano-Frankivskcement Corporation) XII international
scientific and practical conference «new problems of science and ways of their solution», may
28-29, 2024, Paris. France. 2024, P.127-130. ISBN 978-91-65423-70-1.  DOI
https://doi.org/10.528 1/zenodo. 1 1454394
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K’»‘
AOCITITAEHHSI CTAHY SIKOCTI MOBITPSI HA TEPHATOPII JAKJIATY
OCBITH HA HPHUKJIAU JHHIEIO Ne17 ¥V M, IBAHO-®OPAHKIBCBKY

Cmaciok Braoucrasa leaniena, yuenuys 7 - A knacy
Hayvkoewi kepiernux: Yeric diois 3inogitena (euumenv Pizuku)
leano-DPpanriscovruit niyeit No 17

Exonoriuni npo6aemy paiony po3TanyBanHsa JOCTIDKYBAHOT AUTAHKN € aHATOTIMHIME 10
perioHaIbHUX poGaem. OJHIEK 3 BAAIHBUX €KOIOMYHUX NPOOIEM 3AIHINAETHCH 3a0DY/IHEHHS
arMoC()epHOrO NOBITPS BUKMAAMH 3a0pyAHIOIONMX PCHOBMH BiA [IPOMMCJIOBUX [IIPHEMCTB Ta
TPAHCTIOPTHUMH 3acofamu (01136K0 96% ycix BHKHAIB MicTa). MOHITOPHHT SKOCTI MOBITPS ¥
IBaHO-PPaHKIBCLKY TIPOBOAATH JIBI nadoparopii. PiBeHb BHKMAIB 3a0pYAHIOIOUHX PEHOBHH
BUMIpIOIOTL cneniaictu Jepikasaoi yveranosn "Isano-MpankiBebkuii od1acHuii 1adoparopHuii
nentp MO3 Vxpaiun™ — y 10 Toukax koHTpomo — Ta fforo Isano-®pankincekol MickKpaitoHHOT
Qinii — y 5 roukax. BUMIPIOWOTH BMICT IIKIUTMBUX PEHOBUH B NOBITPI HA TEPHTOPIT HKHTIIOBOT
3a0y10BH B 30HI BYJIHLb 3 IHTCHCHBHHM PYXOM TpaHcnoptry woksapraily. OCHOBHHM 9HHHUKOM
Ta KpHTEpicM s BH3Ha4YeHHA 3abpyaueHHa arMocd)epHOro MOBITPA € HOPMATHB AKOCTI
arMoc)epHOI0  HOBITPS, AKWIT  BLAIOOpakae rpaHnuyvHO JAONYCTHMHI  MaKCHMaIbHHIT BMiCT
3a0py/AHIOI0UHX PEUOBHH B arMoc(epHOMY HOBITPI Ta 1IPH SKOMY BIACYTHIH HErarHBHHI BILHB
1A 310POB'S MOJMHH TA CTAH HABKOIMIIHLOIO NPHUPOIHOIO CEPeIOBHILA.

bepyuu J10 y Baru npobiaemaruky Micra [Bano-®paskiBebka Hami Oyio npuitHgTo
pillieHHs JIOCIUIMTH AKICTE arMocepHoro 1ositps Ha Tepuropii gineio No 17 jie s Hapuaocs.
Js susieaenns victy CO2 mamu 6yno Bukopncrano npmiaa Auanizarop skoceti nositps CEM
DT-9881 mini-nabopartopis  €KOJOMYHOIO  KOHTPOIK. #KA  1IHPOKO BHKOPHCTOBYETHCH B
PisHOMaHITHHUX ranyssx. JUis BCTAHOBJICHHA KOHLUEHTpauiii My oOpaid TEpHTOPIKD HAWOro
TINEIO Ta ANTAYOrO CAoUKa SKHH 3HAXOAMTHCS MOPYY, @ TAKOK BHKOPHCTATH OAHY i3 TOMOBHHX
aprepiii Hamoro wmicta Bynminro [HaGepexHy mod oTpuMaTH NOPIBHAIBHI  PE3yIbTaTH.
Puy'mm'usumxs MH 3aHecan y 1a6nmuo L.

l’ncvuou -1 llpouc.c 360p) aauux

Ha pucynky | so0paxeHo npoiec sumiptosadns Bumicty CO2 ta dopmysanss tabiuil
JOCHIZKEHD SKOK MU KOPHCTYBATUMEMOCEH I HOPIBHAILHOIO aHalisy y NOAXILLIIMX HALIHX
JOCIIKEHHAX.

Tabiuus — 1 Pesyibrarn J0CiKCHHS SKOCTI OBITPA

Ne N E CO: Temneparypa BOJIOTICTL
| 48.934 24,7 460 1 64.7

2 48.934 24.7 456 3.5 67

3 48.934 247 530 3,3 70
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Ne N E CO: TeMneparypa BOJIOTICTL

4 48,933 24,701 442 3 70
5 48,933 24.7 446 2.5 73
6 48,933 24,698 450 25 74
7 48,933 24,697 455 3,5 74
8 48,934 24.698 544 3.2 73
9 48,935 24,698 456 27 72
10 48,935 24.699 463 2.8 62,8
11 48,935 24,7 467 2.8 72,7
12 48,935 24,701 502 2.9 72,6

Pesyasrarom pocnigxennsa Oyno orpumano 3seaeny tadmuuro smicty CO2 Ha Tepuropii
HABRYATHLHOTO 3aknaay. OTpumani 3Ha"eHHs CBIAYaTh npo mnomipuunii Bmict CO2 Ha
JOCHIPKYBaHill TepHTOPIl 1 HE CNPUYHHAE BIJAHBY Ha YYHIB JILEK a Takok Ha aiteil Aki
HABYAIOTHECS YV AMTAYOMY CafovKy SIKHHA 3HAXOAMTECS nopy4 i3 jiueeM. Y MaiGyTHROMY
MOBTOPIOBATHMEMO  JOCHIKEHHS 100 BIACTEXKNTH AWHAMIKY 3MIHHM KOHLEHTpalii Vv
arMocdepHOMy MOBITPI s BUABJIEHHA MOKIHBHX 3aBHIIEHMX nokasHukiB Takox noaansioi
HALl JOCIDKeHHA Oy1yTh NPUCBAYEH! BUABJICHHIO OCHOBHMX [kepen yreopenns CO2

Cnucox guropucmanor aimepamypu:

1. Ayauxesuu HO. Eneproowanni xoremxi. — JIbsis, 2011. — 192 ¢.

2. Cepmox TB. OpranizauniiiHo-eKOHOMITHIIT MeXaHi3M eHeprozdepekeHHs B
npomucaosocti / T.B. Ceparok / BiHHHUBKMIT HALIOHANBHMI TEXHIYHMIT YH-T. — BiHHHUA :
VHIBEPCYM — Binnuws, 2005. — 154 c.

3. Capipymua KP., Komenko AT, Topmocos D.H) Emneprozbepeienns B
yHiBepcHTeTchkHX MicTeukax. Hasyanbuuii nocioHmnk. — Kuis, 2009.- 328 c.

NOIHPEHHS MTONMYJISINIA IABVKIB API'IONIA BPIOHHIXA
(ARGIOPE BRUENNICHI) HA TEPHTOPII TIPHKAPTIATTS

Henimesa Beponixa I0piisna, yuenuus 11 kiacy
Hayrosuiy kepienur: Ysias Oxkcana Muxaiaisna, equmeis bionocii
Homnunceruit aiyent «lumenexim» [loauncexol micwrol paou leano-Opankiccsroi odracmi

Kiwuoei caosa: nasyxu, Apriona BpronHixa, mirpauis BHIIB, €KOJON4HI 0co8aMBOCTI
BH/IB, TOIMMUPEHHS MOMynsuifi NaByKiB, YHCENBHICTH NABYKIB. YHCENBHICTE Ta MIALHICTE
MOMyJisAUii NaByKiB KOXKHOIO POKY 3MIHIOETHCS B Pe3yJbTaTi MPHPOAHHX TMPOLIECIB, @ TAKOK
Mirpauii BUAIB 3 MiBASHHUX PErioHIB HA MiBHIY BHACHAOK rnoCanbHOro noremntyA. ITapykis
MOJKHA BUKOPHCTOBYBATH AK G101HAMKATOPY CTaHy MPUPOAHMX ekocucTeM [lpukaprarrs.

Meroto poGoru Oyiio BHBYMTH XapakrTep NOWMPEHHA MONMYJAsUifi Ta eKOJIOr4Hi
ocobmnsocti nasykis Apriona bpwounixa (Argiope bruennichi) na rtepuropii [pukapnarrs
OMU3BKOT 10 MPCHKOI MiCIIEBOCTI.

Jlnst BHBUEHHS €KONMOMMHMX OCODNMBOCTEH yrpynosaHe nasykie Apriona bproHHixa
(Argiope bruennichi)y wa teputopii Joauncekoi T (M. lonuHa, IBaHo-@pankiecbka 0611.)
METOAOM KOCIHHS €HTOMOIOMYHHM CaYKOM A0CHIKYBaaH Mopdoioriubi oco0nuBocTi 0coduH,
a TakoK HHCEJNBHICTH Ta WIJBHICTE MONyJsiuiii Ha npupoaHomy OGioTomi pisHoTpas’'s Ta
arporeHO31.
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Busnaueno. wo mopdonoriani ocobnmpocti 0coOHH naBykKiB apriony He BiAPISHAIOTHCSA
Bijl iX MIBASHHUX POAMYIB, HE3BAKAIOYM HA BIJAMIHHICTHL YMOB KJIMATy, MPOTe AeAKl OCOOHHM
nepesaxann 3a posmipom. CepenHe 3Ha4eHHA YHCENLHOCTI OCOOHMH NaByKiB aprionm
cranopuna; 128 ocobun B Gioroni piznorpas’s y 2023 poui. 11 ocobun y 2024 poui. byno
ZIOCIIIKEHO MOUIMpPeHHsl narykie aprionu bprorHixa Ha Tepuropii rpoman Isano-dpaHkiBCHKO
obnacti Onusbkux 0 rip. BusiBneHi Mmicus OCESeHHS NONyJsiii apriond HAHECEHO Ha KapTy
MICLEBOCTI.

Orxe, BHACTIAOK rnodameHOrQ moTennainHA maByk Aprioma bprownixa mirpysas vy
nepearip’s Kapnar, a Tak0K Ha ripcbKy TEpHTOPirO o0aacTi.

NPOBJEMA TA HACJIIKH HOHIUPEHHA MIKPOILTACTHRY

Yepusecvra Oxcana KOpiiena, cmyoenmxa epynu EKQ-22-1
Haykoauii kepienux: ooyenm xageopu exonozii, Ophanoea Mapia Muxaitaiena
l6anO-DPanki6esRil HaWIOHAABHUT MEXHIYHUT YHIGEpCUmem Hagdimit i 23y

MiKkponiacTuk — TBEpAl YaCTHHKH [LIACTMACH, AlaMeTp AKHMX HE MepeBullye 5 MiliMeTpis.
MiKpOnIacTHK YTBOPIOETHCST BHACTIZIOK PYHHYBAHHS BENHKHX TNACTHKOBHX BHPOOIR abo BiH
Ma€ WHPOKE BUKOPHCTAHHS ¥ BHPOOHMLTBI KOCMETHYHIX BHPODIB, MHFOUMX 3aCO0M 41 3yOHMX
nact, 3aBAAKH CBOIM PO3Mipam, Ii HaCTHHKH LIHMPOKO PO3MOBCIOUKYIOTECA Y HABKOIMIIHLOMY
CepeoBuII.

OcCKiJIbKH MIACTHK CHHTETHYHHI MaTepia, 1o CTBOPEHH T JIHAHHOK) MTOPIBHAHO HEaBHO,
BIH € HYJKOPIZHWUM /I NMPHPOAHOro cepepopmiua. JKnBi OpraHi3mH, sKi e€BONIOLIOHYBAJH B
exocucTeMax 0e3 MIacTHKY, He MaKTh aJanTalliifHMX MexaHi3MmieR ans ioro 3acBoeHHs abo
posknagavnsa. Yepes ue MiKpONJACTHK HAKOMMYYETbCS Y JOBKiJUII, CTBOPIOIOYMM HOBMH THII
3a0pyaHeHHA, WO BUKIHKAE ZOBrOCTPOKOBI eKonoriuul nacaigku [17].

B Vkpaini npobnema MIKpONIAacTHKY CTa€ jAefani aKTyalbHIIIOK Yepe3 HeOCTAaTHIO
cUCTEMY yhpaBmiHHa Biaxogamu. B VYikpaini noHenaBHa BiH B3arali HE BHBYABCH, 4 #Oro
BUMIPHOBAHHA HE BXONMWIO A0 JKOAHOI 3 mporpam MouiTopuury aosximm. Ilpore cninbho 3
kpairamu €C Ykpaina poznouana #oro 10Ca AKeHHs,

Y 2019 poui B pamkax CnineHux JlyHalicbKMX [0CHAKeHb-4  BUMIPHOBaHHA
MIKPOILIACTHKY 3A1HCHIOBAIIHCE BYeHUMH 14-TH AyHAHCHKUX KPalH NPOTArOM OLHOIO Ce30HY Ta
33 €IMHOK METOAMKOW. 3a pe3ynsTataMu  JOCTIUKeHb BCTAHOBIEHO, IO KUIBKICTE
MIKpOIUIacTHKY Bapitoe Bif 2 r 1o 10 r Ha | kr 3Baxkenoi peqosuni. Y [lynai, noGausy Kinii,
Horo kiabkicTs cradoBuTh 2,19 1, a B Tuci — 2,42 r. Ilpn usomy, B THCI aOMiHYE KpYNHILIWiT 32
PO3MIpOM MIKPONNACTHK, Y Toif yac sik y JlyHai piH Bike mepepaskHo apioHiumit (Menure 0,1 mm)
[2].

Onuie 3 XapakTepPUCTHK MIKPOILIACTHKY € HOro 3marsicts aacopdysaru Ha CBOIO
MOBEPXHIO TOKCHYHI PEUOBHHMN, HANPUKNAA TaKl, K BAKKI MeTamn. MikponiacTik noTpanise B
OpraHi3M uepes 1Ky, BoJy Ta nosiTps. Hanpukiaza, mo/juHa MOKE CIOKHTH YaCTOUKH MIACTHKY
depes Bogonposiany 1 Oyrunbosany Boay, mopenpoaykrty, [licas norpamasinas 1o oprasizmy
MOAMHH YH TBAPHHM, TaKi YACTHHKA CHPHYHHSIOTH HAKOMHWYEHHS TOKCHYHHX PEYOBHH V
TKAHMHAX, 110, Y CBOK) 4epry, Moxe OyTH NPHYMHOK PO3BUTKY XPOHIUHHX 3aXBOPHIBAHb,
BKJIFOYAIOYHM PaK, EHAOKPHHHI MOPYLIEHHA Ta HelpoaereHepaTBHi posnajm,

Amepukancsknmy BueHumu 3 2016 mo 2024 pokn Oyn0 mpoBeaeHO AOCIKEHHS, MO
BKMIOYANO aHaNi3 3paskiB MOACHKOI MEHiHKN, HHPOK Ta NOOOBOI KOPH TOJOBHOMO MO3KY.
ITpoTsiroM uUBLOr0 Hacy MOCHIAHMKH crocrepiraiy 30iIblueHHA KIJIBKOCTI MIACTHKY B YCIX
opraHax, aje HaidibIl 3Ha4YHE 3POCTaHHA BIJOYJIOCA B MO3KY — piBeHb MIKPOIIACTUKY
30ibiMBes Ha S0% 3a 8 pokis. 3pasku Mo3ky, giniOpasi y 2024 poui, mictunm B 7-30 pazie
Olnpiue MIKPOMJIacTuky, HisK inwi oprann. e cBigunTs npo Te, WO MIKPO- T4 HAHOMIACTHKM
MalOTh 37aTHICTL BHOIPKOBO HAKOMM4yBaTHCS V TKaHMHAX opradiamy [3] Haxonu4uenus

37



L0

gt Pezionaavna kondpepennia "Me.rooixnuit exozeodopym - 2024*

MiKPOIUIACTHKY B MO3KY Ma€ CepiiosHi HacHiaAKy wid 3a0pos’s. JocaiAHHKN TOB’ A3VIOTE HOro i3
PO3BHTKOM HEpPBOBHMX pPO3JajiB, TaKMX #AK JAeMeHLiA, Xpopoba AunbureiiMepa Ta iHI
HeiposierenepaTBai crann. OKpiM TOro, MiABHILEHHS PiBHA MIKPOIUIACTHKY ¥ TKAHHHAX MO3KY
moe OyTi noB’A3aue i3 3arajibHUM 3POCTAHHAM KiILKOCTI BHIAAKIB XPOHIMHHX 3@XBOPIOBAHDb
HEPROBOI CHCTEMM Y CBITI.

3HauHa YacCTIHA TJACTHKOBHX BIJXOAIB HE TNEPepoOiseThes, a HAKONMHYYETHCA Ha
noaironax ado mnoTrpamase y BOAOHMM. 3@ BIOCYTHOCTI Cy4HacHMX O4MCHHUX CHOPYZ,
MIKPOMJIACTHK 31 CTIYHHX BOJI TIPOHMKAE y PIYKOBI CHCTEMH, Je 3arpoXkye He JHIle
€KOCHCTEMaM, a i AKOCTI MUTHOI BOAWM. MacoBe BMKODHCTAHHA CHHTETHYHMX MaTepianie y
nodyTi, 30KpeMa Ouary Ta YNaKOBKHM, d TAKOK HEJOCTATHE COPTYBaHHA CMITTS NOCHIIOKTH
npodremy

Omxe, MIKPOIUIACTHK € BHKJAMKOM #K 1 ans VkpaiHu, Tak i ans ¢sity 3aranom. Lle
norpedye TepMiHOBOIO BIPOBAKEHHA CYHaCHHX CHCTEM YNpPaBJiHHA BIAXOAAMH, MOZEpHi3aLli
OYHCHHX CTIOPY | TABHMIEHHS eKOJOTIMHOI 00I3HAHOCTI CePesl HACEIeHHST,

Cnucok uKopucmanor iimepamypu:

1. o take mikpormacTuk. URL: hitps://nauka.ua/card/shcho-take-mikroplastik-zvidki-
vin-beretsya-ta-yak-vplivaye-na-dovkillya.

2. lepxagHe areHTCTBO BOAHMX pecypeiB Ykpainu, URL: https://davr gov.ua/news/pro-
mikroplastik-u-nashomu-povsyakdennomu-zhitti.

3. MikponmacTuk y MO3KY: mpodnema dmukua, Hixk saaerees. URL:
https://isef in.ua/nauka-ta-innovatsii/mikroplastyk-u-mozku-problema-blyzhcha-nizh-zdaietsia-
490/ .

MNEPCHEKTHBH PO3BHUTKY METO/IB OUYHINEHHS
CTIYHHUX BOJ BIJI MIKPOILTACTHKY

Tuuroscoruit Cepzint Izoposun, acnipanm xadpedpu T36I1T
Hayroeuir kepienux: npoghecop Yeanoun Twobomup leanosuy
leano-Opanricesrnil nayionanbriit mexuivnuit yaicepcumem nagmu i 2a3y;

MikpomnjacTuk — ue ApidHi MIacTHKOBI YaCTHHKM PO3MIPOM MEHILUE 5 MM, WO € 3HAYHOIO
EKONOTIYHOK TPOONIEeMO0, sIKa 3arpoiKye BOAHMM €KOCHCTeMaM Ta 3A0POB’I0  JHOAWHH,
MikpomiacTik MNOTparise y CTi4HI BOAM 4epes pisHi JuKepesa, BKIYAK4YH 3HOLIYBaHHA
aBTOMOOIIBHMX [IHH, NPajibHi MAMIHHH, KOCMETHYHI 3aco0M Ta NPOMUCIOBI  BiAXOIH.
Horrpann;uoqn B CTI4HI BOJM, MIKPOIIACTHK CTAHOBMTE cepnoaHy 3arpo3y AN eKOCHCTeMH,
OCKIJIbKM 1l HacTKH He MiaoThes OGloNorn4yHOMY pO3KIaly | MOKYTh HaKOMHYYBaTHCA B
OpraHi3Max TBapHH.

3a nanuvn OOH, mopiuHO B OKeaH MoTparuise Oau3bKo 8 MUIBHOHIE TOHH MIACTHKY, 110
BKIOUae B cebe 1 MikpornacTuk. Buibui TOro, n0CHKEHHS MOKA3YHOTh, WO MIKPOIIACTHK
BUABJEHHIT B oprasismax Oinewr nisk 114 MOpebKMX BMAIB, WO NIOTBEPIKYE mMacwTabu
npobnemn i HeOOXIAHICTE 1T BupiwenHsa. ToMy nmowyk ehexTHBHIX METOAIB OUMILEHHS CTIMHHX
BOJ1 Bi/I MIKPOMIIACTHKY € BAXJIMBOK) HAYKOBO-ITPAKTIHYHOK 3a144€K).

Ha cborozmi icHy€ KiJibKa OCHOBHIMX METOAIB OYMILEHHS CTIMHMX BOZ BiJ MiKPOILUIACTHKY,
Cepen TKUX MEXaHI4Hi, XiMiuHI Ta KOMDI HOBaHI TEXHONOTII.

HaitnonynapHimmy MEeTOI0M € GinbTpaiis, fka IPYHTYEThCA HAa MEXaHIYHOMY 3aTPHMaHHI
4aCTHHOK 3a JonomMoroo memopannux ginbrpis. [lepearor ULOro Meroay € Horo nmpocrora Ta
eeKTUBHICTL HA MOYATKOBHX erarax ouuileHHs. Oanak BiH mac oOMeKeHHs LI0A0 POo3Mipy
HacTOK, AKI MOXKyTb Oyru Buaaneni. Takox, 3acMideHHs (IAbTPIB 3HHKYE eDEKTHBHICTH
GinpTpauil Ta 30iablwye BUTPATH Yacy Ta KOWTiB HA 00cnyrosysauns Qiabtpis. M ounwenns
CTIYHMX BOJ| Bii MIKPOMNACTHKY TAKOYK BHKOPHCTOBYIOTH €NeKTPOXiMiuHI T€XHOJOr{, Taki AK
ENeKTPOKoaryJisiis Ta enekrpodoralis.
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Bei ui MeTozm MaroTh CBOI MepeBarH, OXHAK BOHH HE € YHiBEPCAJNBHUMH I HE 3aBiIH
edexkTHBHI NpH BENHKNX o0cArax 3adpyaneHb. Mexaniuni Ta ancopOuifini  TexHosnorii
noTpedyioTh MOCTIHHOI 3aMiHl (GIALTPIB Ta MarepianiB, WO J0NAE 3HAYHI BHTPATH Ha
excrutyarauio, OKpiM TOro, BOHH HE 34aTHI MOBHICTIO OMMCTHTH BOAY BiA HAMMEHIUMX YaCTOK
MIKPOTUIACTHKY, 1110 POONTH HEOOXITHNM MOIIYK HOBHX, O11bil ePekTHRHUX MiAXOiB.

B ocraHHi poKH aKTHBHO PO3BHBAKOTHCA HOBITHI TEXHONOMI OYHILEHHH BOJAM, #AKi
MOKa3yKTh BUCOKY edexTHBHICTE y Ooporsdl 3 mikpomnactukoM. Onuum 3 Takux Meronis €
po3pobka TexHosorii, wo Oyna 3anponoHoBaHa JNocniaHHKamK 3 YHiBepcutery Barepnoo.
TexHOMOriA  BHKOPHCTOBYE  CMOKCHAHI  BIAXOAM, HKI  [ICJHA  TEPMIYHOrO  PO3KJany
NMEPeTBOPIOIOTLCA HA AKTHBOBAHE BYILUIA 3 NOPHCTON CTpykTypory. Lle syrimns edexTusnO
anacopOye MIKpPOMMACTHK 3 BOAM, 3aBJSKH CBOIIf BenWKiil MOBEPXHEBIH muomi Ta 37aTHOCTI
3aTpUMyBaTH APiOHI NAACTHKOBI YaCTKH, AKTHBOBAHE BYIiJUls OTPHMYETbCA OE3MOCEPEaHbO 3
EMOKCHIHHX CMOJI, MO He NiuIAralTh nepepodui, WO [A03BOAAE OAHOYACHO 3MEHLIHTH
NIACTHKOBI BIAXOAM Ta QUUCTHTH BOJHI pecypcH. TexHomoris nokasana BHCOKY e(peKTHBHICTh,
30Kpema /10 94% BuaneHHs MIKPOMJIACTHKA 3 BOIM.

[Ile oanuM NEpPCrneKTHBHIUM METOAOM € €NCKTPOJITHYHE PYHHYBAHHA MIKPOILIACTHKY,
po3pobneHe KOMAHAOK IHCTUTYTY HallOHAJBLHHX HAyKoBHX aocmimpkens Kanamu. Meron
MOJATAE B BHKOPHCTAHHI ENEKTPONIB A reHepaiii riapokcHibHux paarkanis (OH), sxi
arakylors Mikpormactuk. Lleii mpouec znosBossie  pyiiHyBaTM IUIACTHKOBI  4acTku  0e3
HEeOOXiTHOCTI J0/1aBaTH XiIMi4HI peareHTH, a TPOAYKTH pO3KIAAY MIKPONIacTUKy — Iie
syrnekucanii raz (CO:) ta Boaa, WO € OE3NEUHHMU U HABKOJMIIHBOTO CEPelOBHILA.
BaxuBuM acrnexToMm € BHKOPUCTAHHS CHELIQJbHHX QHOMIB, AKI XO4a 1 € NOPOKUYHUMH 3a
3BHYAIHI 3a713H1 a0 cTanemi, ane MOXKYTh OYTH BHKOPHCTAHI MPOTATOM KITBKOX POKIB.
TexHonoris npoAEMOHCTpYBana BHCOKY e(]ekTHBHICTL, 30kpema 10 89% pyiiHyBaHHA
MIKPOIJIACTHRY y labopaTopHHX yMOBax.

JlocnikeHHs. HOBHX METO/IIB OUMINEHHS CTIMHMX BOA Bil MIKPOMIACTHKY € HAA3BMHAITHO
BAKITHBHM 708 30€peKeHHs eKoNnoriyHoro OanaHcy Ta 3afe3snedeHHs 370pOB’s MOAHHH. Xo4a
CY4dCHI METOAH AEMOHCTPYIOTb MEeBHY e(eKTHBHICTb, BOHM BCe LE MOTPedyIoTh 3HAYHMX
YIOCKOHANEeHb /Ui JOCATHeHHS BHMCOKOI e(PeKTHBHOCTI BUAAJEHHS MIKPOIIACTHKY 3 BOJIH.
Po3pobka nepeaoBux TEeXHONOM i, TAKHX AK NeKTPONiTHYHE PYIHYBAHHA MiKPOTUIACTHKY Ta
BUKOPUCTAHHA AKTUBOBAHOIO BYIiuIA BIAKPHMBAE HOBI nepcnextusn y Ooporsbi 3 wpum
3a0py/iHeHHAM, a/pke 1i MEeToAM MAalTh MNOTEeHIa] 3HIWKYBATH piBeHb TOKCHYHOCTI Ta
3a0pynHeHHs Boan Oe3 BUKOPHCTAHHS XiMiuHHX pearedtiB.  [lonaneumii  po3BuTOK 1
BIOCKOHAJIEHHA TAKHX TEXHOJOrH MOKEe CrarH KiouoBHM (AKTOPOM 1l 3MEHIUEHHS
3alpynHeHHs HABKOMMIIHBEOrO CEPeNOBHMINA Ta 3a0e3neueHHs CTaaoro pPO3SBHTKY BOAHHX
EKOCHCTEM Y MAHOYMHBOMY.

CHHCOK GUKOPUCIANOT Timepamypu:

1. Rachel Blanchard, Tizazu H. Mekonnen (2023). Utilization of epoxy thermoset
waste to produce activated carbon for the remediation of nano-plastic contaminated wastewater.
Separation and Purification Technology. 326, 124755,

2 Marthe Kiendrebeogo, M R. Karimi Estahbanati, Ali Khosravanipour
Mostafazadeh, Patrick Drogui, R.D. Tyagi (2021). Treatment of microplastics in water by anodic
oxidation: A case study for polystyrene. Environmental Pollution, 269, 116168,

3. A. Sudharshan Reddy, Abhilash T. Nair (2022). The fate of microplastics in
wastewater treatment plants: An overview of source and remediation technologies,
Environmental Technology & Innovation, 28, 102815,

4. Mengjie Wu, Wenchang Tang, Shachua Wu, Hongyu Liu, Chunping Yang
(2021). Fate and effects of microplastics in wastewater treatment processes. Science of The Total
Environment, 757, 143902.
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EKOJIOTTYHUH AHAJII3 TEXHOTEHHOI'O HABAHTAJKEHHS
IMPH OYHUIIEHHI CTIYHHX BO/]

Xosaneuw Murona Tapacoeuy, acnipanm xaghedpu exonozii
Hayxoeuit kepisnux: npogecop Manopur Orez Mukoraitosuy
leano-Cpankiscorudl nayionansuul mexuiynui yricepeumem nagpmu i 2azy

HaassuuaiftHo rocTpor)  €KOJNOMYHOK  npodJIEeMOKd  1OA0 SKOCTI  BOAHMX PECYpCiB
Vkpainn € 30iiiCHEHHS CHOCTEPEIKEHHS 33 CTAHOM MOBEPXHEBUX BOA BIAMOBIAHO O BMMOr
Bonnoi Pamkosoi [lupextusu €C.

MeTo0 TaKOr0 eKONMOTIHHOTO MOHITOPHHTY € BHM3HAYEHHS 3aranbHOl XapakTepHCTHKN
MOBEPXHEBUX BOA piukoBoro OaceiiHy, BCTAHOBIEHHA OCHOBHHUX AHTPONOr€HHMX BIUIMBIB Ha
piukoBnii DaceiiH s po3poOKH 3axX0/iB MO0 NOCATHEHHS «I00POro XiMi4HOrO CTaHy» PiHOK.
Ha Tepuropii IBano-®Ppankisckkol o0uacti 1abopaTopierd MOHITOPHHIY BO 3aXiJHOrO perioHy
Huictposcbkoro BYBP nposoantbes Biadip npoS mus aochiukeHHsA, Akl BiaOHparoTbCA v
piukosux Oaceiinax [lumictpa Tta [lynaio (cydbaceiin [IIpyra). Y pamkax BHKOHAHHS
AIACHOCTHYHOTO Ta onepaLiiiHoro MoHiTopudry y 2013 poui nposenero | 288 sumiprosaxs 300
npob, eiaibpannx i3 Gaceitny Juictpa.

OCHOBHUMMH rayy3siMi. K1 371 fICHIOIOTE CKI/T1 3BOPOTHHX BOJI Y NMOBEPXHER] BOJIHI 00 €KTH
Mo Hawiil obnacri € BOAONOCTAYAHHS. KAHAMZAUIS T4 MOBOKEHHS 3  BIAXOAAMH —
34,444 man. »°, nepepobna npomuciosicts — 12,222 mun. M’ Ta cinbebke, Jicoe i pubHe
rocnonapetea — 4,007 Man. M, MOCTauaHHs eNEKTPOEHEprii, Tasy, napH Ta KOHAHIIHIOBAHOTO
noBiTps — 2,075 MIH, M°, 100yBHA MPOMHCAOBICTh — 1,389 MauH. M Ta inmi ramysi — 0911 man.

M

3.76%2.52%1.65%

Pucynor 1 —Po3noais CkHaiB 3BOPOTHHX BOA Y NOBEPXHEBI 00 €KTH 3d rany3simMu
BHPOOHMLITBA

OcHOBHUMH 3a0PYAHIOBAYAMH TIOBEPXHEBUX BOAHHX 00 €KTIB 110 007ACTI € MiAMPHEMCTRA
MPOMHCTIOBOCTI MOCTAYAHHS €NEKTPOeHeprii, rasy, mapH Ta KoHauriidoBaHoro nositpa (0,487
MIH.M® 3a0pyaHeHux 0e3 O4MCTKM 3BOPOTHHX (CTiuHuMX) BOA), mepepoGHOI MPOMMCIOBOCTI
(0,307 MIH.M' HEZOCTATHBO OHMHIIEHNX IBOPOTHHX (CTIYHMX) BOJ) Ta BOAONOCTAYAHHS,
KaHani3allii, NoBOUKeHHs 3 BiaxonaMn (0,264 MaHM® HENOCTATHBO OYHIIEHHX 3BOPOTHHX
(criunnx) sox), a came: AT «JATEK 3aximenepro» (ATEK Bbypuwruncska TEC) (0.487
MIIH.M® CTOKIB Bea ounctin); TOB «Yuimmury (0,307 MITH.M® HEIOCTATHEO OYHINEHHK CTOKIB);
KIT «XKurnopo-excrnnyarauiiina konropay bpowmris-Ocancekoi CP (0,140 MiaH.M® HENOCTATHEO
ounmennx crokis), KIT «Taymaukomyncepsic» (0,060 man.m® Henocrarnbo ounmenux crokis),
Isano-Dpankisceka KEY paitony (0,045 mun M’ HEZOCTATHBEO OUHIIEHHX CTOKIB),
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ob’ekrn (Ha 0,487 man.m®) B 2023 p. BinBynocs euacninok ckuay AT «ATEK 3axinenepro»
(JITEK Bypurrunchka TEC) 0,487 man.m® 3a0pyanennx 6e3 04HCTKH 3BOPOTHIX (CTIMHIX) BOZL

Ha 30inpwenss ofcariB Ckuay «HELOCTATHBLO OMHLICHHX» 3BOPOTHHX (CTIMHHX) BOL B
noeepxHerl BofHI 06'ekTn (Ha 0,436 MAH.M®) BILIHHYIIN, B OCHOBHOMY, TaKi MiANPHEMCTBA, 5IK:
TOB «Yninaum (0,307 min M® He10CTATHLO OUMLIEHHX 3BOPOTHMX (cTiunmnx) Boa B 2023 p.
nporu 0,093 mun.m’ 8 2022 p.); Isano-@pankisceka KEY p-uy (0,045 munm® nenocratnso
OUHINEHNX 3BOPOTHMX (cTiunmx) Boa B 2023 p. mpotu 0 manwm' B 2022 p.); KIT «Knuraoso-
ekcruyatauiiina konTopa» Bpounis-Ocazcekoi cinbebkoi paan (0,140 mun.m® HEAOCTATHBO
ouMIIEHNX 3B0PoTHIX (cTiunmnx) Boa 8 2023 p. npotu O mum.m® B 2022 p.).

Ha smenmenns o0carip CKHAY «HOPMATHBHO YHCTHX 0€3 OYHMCTKH» 3BOPOTHHX (CTITHMHX)
BOA B MOBEpPXHEBi BOAHI 00°extH (Ha 2,119 man.m®) prawayan Taki nianpuemctsa, ax: AT
«IBano-PpankiscbkiemenT» (0,296 MIH.M' HOPMATHBHO YMCTHX Oe3 ouncTku B 2023 p. nporn
1,354 munm’ B 2022 p.): AT «JATEK 3axigenepro» ([ATEK bypwrrunceka TEC) (1,178
MUIH M HOPMATHBHO YHCTHX Oe3 ouncTkr B 2023 p. npotn 1,966 man.m® B 2022 p.).

Ha 36inbwenns oOcaris CKHAY «HOPMATHBHO O4YHIIEHHX HAa OYHCHHX CIIOpYIax»
3BOPOTHHX (CTiMHMX) BOA B moBepxHeBi poami o0’cktwm (Ha 1,285 mumm') srammymm, B
ocHorHoMmy, KIT «IBano-®pankisehKBOA0eKOTEXNPOMy (27,517 MIH M® HOPMATHBHO OUHILIEHHX
Ha O4MCHHUX criopyaax» B 2023 p. nporu 26,128 mun.m® 5 2022 p.)

B 2023 p. B Isano—PpankischKiil obnacTi BinOYIHCE HACTYIHI 3MIHH MO KiNBKOCTI CKMAIR
3a0pyAHIOKYHX PEYOBHH B MOBEPXHEBI BOJIHI 08’ ekTH B nopisHsHHI 3 2022 p.

[lo azory amosiiinomy — 30UiblieHo ckua 3abpynuiosaya Ha 31,4% (ma 11,6 T — i3 37
T B 2022 p no48,6 T8 2023 p).), Mo Kankwiio — 30iAbIeHO cKkUA 3a0pyanOBata Ha 24,7% (Ha
354545 kr — i3 1438235 kr B 2022 p. a0 179278 kr B 2023 p.). N0 MArHiK) — CKHA
3a0pyaHioBaya 30iabweHo Ha 27,6% (Ha 5248,5 kr — i3 18982,5 kr B 2022 p. a0 24231 kr B
2023 p.), mo maprasmio — 30insmeno #a 42,2% (ra 27 kr — i3 64 xr 8 2022 p. no 91 kr B 2023
p.), mo HadTONMpoayKTax — 30imbImeno Ha 47,.7% (Ha 542,5 kr—i3 1137.8 kr B 2022 p. no 16803
kr B 2023 p.), no Hikemo — 30iabweHo Ha 20 kr (i3 0 xr 8 2022 p. mo 20 kr B 2023 p.), no
HiTpHTax — 30iabmeHo Ha 40.4% (\a 2,1 1 — 13 5,2 1 B 2022 p. 1o 7,3 1 B 2023 p.), no denonax —
30isbineHo Ha 21,7% (Ha 5,7 kr — 13 26,3 kr 8 2022 p. no 32 kr B 2023 p.), no ¢opmanbaeriaax
~ 30Lnbeno Ha 22,4% (ua 227.7 kr—i3 1014.5 kr 8 2022 p. o 12422 kr 8 2023 p.), 00 uunky
— 3menmerHo Ha 25% (sa 79 kr— 13 317 xr no 238 kr) .

Tomy ansi eeKTHBHOrO YINpaBliHHS NPOLECOM OYHILEHHS CTIYHMX BOJ TNPOBOAHTHLCS
peryjspHe npoBeseHHs Ta aHaniz GaxkrepionoriuHoro, riapobioorivHOro, TOKCHKOIONMHOTO,
XIMIYHOTO Ta TEXHONOTYHOre KOHTPOMW. OHAK Yy TPAKTHLI eKOJOTIMHOrO MOHITOPHHIY
poBOTH OUMCHUX CHOPY/J 3a3BHYail HE 3aCTOCOBYHOThCS NaHi OAKTEPIONONIUHUX 1 XIMIUHMX
ananizis. A XIMI4HI METOAM He MOJKYTH BUSBHTH auiue Bigomi abo nepenbavysaHi pevyoOBHHM,
TOMI AK U1 BM3HAYEHHS AKICHO HOBHX 3amUTiB MOTPIOHI cnenianizosaHi miaxoan

He MeHm Ba:AMBHM € 0i0AOMHHII | rinpoSionorigHui KOHTPOTE HA OYHCHIX CIOpYAax
NPUPOAHOIO THIY A8 noOyaosn KapT noiais diiprpauii. Ileki anasis 103BOAAE OLIHHTH CKIAL,
cnenudiky Ta KUILKICTH PO3MOALIY OpraHi3MiB akTHBHOrO mysy Ta Gitobenrocy, ki
NO3BONSIOTH OUTHUTH ePeKTHBHICTh NMPOLIECY O4HIIEHHSA CTIYHHX BO/L.

Omxe, BaAUIMBHM €TAalNOM € EKOIOriYyHa OUIHKA AHTPOMOr€HHOro BIUIMBY Ha BOMHI
pecypcH, sKHil 3yMOBNEHHIl 3POCTAHHAM aBapiifHUX CKWIIB HEOYHIIEHHX CTIMHUX BOJ,
HE34/10BIJIBHUM CTAHOM KAHAM3ALITHOT CHCTEMH Ta NOPYLIEHHAMI Y 3HE3aPAXKEHHX CTOKAX, 110
Bia0yBal0ThCA Ha Pi3HuX manpueMcrsax Isano-PpankiBebkol obnacti.

Cnucox suropucmanoi imepamypu:

. 3acigko 1. Bb. BUKOpHCTAHHS UEOMITY | @HTPALUMTY /1A OYMLIEHHS MPHPOAHMX Ta
cTiunux BOA Bix ifomiB Baxkkmx metams / L Bb. 3aciaxo, M. C. INonytpenko, O. M. Mannpuxk //
Haykoei  woratkm. -2019. - Bmm 65, - C. 80-86. - Pexum goctyny:
http.//nbuv gov.ua/UJRN/Nn 2019 65 14.
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3a0pynHennss Oaceliny /lmictpa BHAcCHiIOK MIATOMJIEHL Ta  IHIWIMX  HA3BHYAITHMX
cutyauiii. Ekonoriuna De3neka Ta npUpojoKkopHeTyBanus, 43(3), 35-42.
https://doi.org/10.32347/2411-4049.2022 3.35-42

EKOJIOTTYHI POBJIEMU YTHJIIBALIT OCAJIY CTIMHUX BO/L

Pyouit Bacuns Izoposuy, acnipanm ragpedpu TIBIT
Hayroeuit kepienur: npodecop Yeasoun Twdvonup leanosuy
leano-Ppankieesiuit nayionaasnuit mexuivnui ynieepeumem nagmu i 2azy

Han3sHuaitHO rocTpor) eKOJIOMYHOK MpodJEeMOK Ha ChOTOAHILIHIN eHb € edekTHBHA
yrujizauis | Oesneune BHKOpMCTaHHA ocamiB criynux Boxn (OCB), BesMKa KiJIbKICTH AKHX
HATPOMA/UKYEThCS Ha OYMCHNX CMOpYAAXx. A BeaHki 0OCATH, BUCOKA BOMOTICTH, HEOAHOPITHHI
XIMIMHNIT CKJIa/ Ta MIHJITHBI BAACTHBOCT] YCKNAIHIOKTh HOTO YTHIII3aLi0.

Tomy mMeTOI0 npoBeAeHNX AOCHI/KEHb € BU3HAYMTH €KONOIM4YHHI cTaH Ta eeKTHBHICTH
3aCTOCYBAHHA OCAAY CTIYHHX BOI.

Y neskux kpaiHax cBiTy Ta €BpOny nepepary HaJ@lTh BHKOPHCTAHHIO Ocaly 4K NoOpHB
111 4ac O3€JAEHEHHA MICT Ta NAPKIB, 4 TAKOK BUKOPHCTOBYIOTE NPH CHATIOBAHHI K €HEPIeTHUHY
cupoBnHy. ToMy Ha JesaKHX OUHCHHX Criopyjax OyAyHOTh eHepreTHuHI KOMIUIEKCH, JIKepernoM
eHeprii ang skux e HebesneuHnii B caHiTapHomy Ta ekonoriyHomy acnexkrax OCB [1]. Oxnak, e
BUMArae BEJIMKHX PECYPCHHMX Ta €HePreTHUHHX BHTPAT | € eKONOriuHO Hebe3neuHuM MpoLecom,
TOMY €BPOMEHCHKHM 3aKOHOAABCTROM 3aboponeHo cmamosanns OCB y umucromy Burnsm 0e3
OpraHiYHHX HanOBHIOBAYIB.

YV Oararpox kpainax €sponeiicbkoro Corosy OCB  3acTOCOBYIOTE Y CLIBCHKOMY
rOCMOAAPCTBI SIK OPraHO-MIHEPanbHHX A0OPHBA 1 1€ HE 3aBAAE IIKOAH HABKOIHHIHBOMY
MPHPOIHOMY CcepenoBHmy. ToMy B arpoBHPOOHHITBI BHKOPHCTOBYIOTH Bim 10 mo 90 %
Hakonuyerux OCB.

B Vkpaini Ha cranuisx aepauii HakonuuyeTbest Oinbine 8 MIH T CTOKIB Pi3HOIO CTYNEHs
3abpy/iHeHH s, Kl MICTATb B CODI 10HH BaXKKHX METaliB, OpPraHidHi Ta MiHepaibHi 3a0py IHIOBa4.
B Takux crokax MICTATBCH QIOKCHHH, pamioHykiian, XBOPOOOTBOPHI MIKPOOPraHi3MH, 8 TAKOK
OaraTo IHIIHX WKIATWBAX PEYOBMH, AKI NOTPANNAIOTL BHACHIAOK BilicLKOBHX Aiii arpecopa Ha
TEPUTOPIi HALLOT KpaiHy [2].

Tomy B sIKOCTI HAKONMHMYBa4iB TEXHOJOIMYHUX CTOKIB BHKOPUCTOBYKTbH MYJIOBI
MAlgaHYMKH, B SAKHX 4Yepe3 JAOHHY TMOBEPXHIO MEBHI 3a0pyaHIOBaul 3HAUHOK MIpPOIO
1HDUIBTPYIOTHCS B IPYHTORI BOJIH, & YK€ MOTIM NOTPANISIKOTH B [T I3€MHI BOJJOHOCHI NOPH30HTH.

3a0pyAHIOIOYl  PEeYOBMHM, IO MICTATBCH B CTIYHMX BOAAxX, MiA 4ac O4YMIIEHHS
KOHIEHTPYIOThCA, YTROPIOWOUN ocaani soan (OCB). YV usomMy HAKONHYYETHCA BEAWKA WACTHHA
3a0pyaHeHb, K MPOMYCKAIOTE HA OYHCHY CTaHIiK. Hampukman, BiI OMHOTO XKuTenA 3a 100y
Hagxoaute npubnnsHo 120 r sabpyanens. 3 uboro Beboro 6auspko 40 r ocigae B NepBHHHMX
BiAcTiiiHMKax, a 35 r yreopioe Hammkoeuit My, Takum uuHom. npubnuzno 75 r 3abpyaxeHs
(aGo 62.5 % Bin 3aranbHOI MACcH) 3aIMIIAIOTHCA Y BHIIAA OCAAy Ha MO4aTKOBOMY eTani.

Haiibiabw ckiaanow npodaemolo € yruiaisauia ocagosux 8o (OCB), wo yTBOpOETLCA Ha
ourcHux cnopyaax mict. OCB € okpeMnm BHIOM BiZXOmiB, 1o craHoBiaTh 30-45 % Big ycix
MicbKUX BiIxoaiB. Yepes ypOanizauio B YKpaiHi LOPOKY YTBOPKOETHCA noHan 50 MiaH m* ocany
3 BoaoricTio 96 % ta 6an3bko 40 mun m® 13 BonoricTio 61 %. Lei ocan mictirs Gim3pko 40 THE.
TOHH a30Ty, 35 Tue. TonH (ocdopy i 3 THe [3].

Bukopucranuss OCB 1 koMroctiB Ha 1X OCHOBI $IK OpraHiuHoro aodpuBa s
EHEPreTHYHHX KY/ILTYP Maifke He Aochiikeno. QnHak IXHE 3aCTOCYBaHHA MOKIIHBO JIHIUE MiCs
OCTATOMHOIO AHAMI3Y XIMIYHOTrO CKIaAy Ta OLIHKM PH3HKIB 3a0pyAHEHHS TOBKIMJIS MWK LIHBHMH
peuoBuHamn (puc. 1),
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OCB micTuTh GaraTo OpraHivHIX CrONYK | MAKPOIEMEHTIB, 1O POOUTH HOro NOTeHUIiTHO
MPHAATHAM JJISi BHKOPHUCTAHHS K A00pHBA MMM CUTLCLKOTOCMONAPCHKUX KyabTyp. Onpak y
cknani OCB wacto € JOMILIKH, 30KpeMa colli BaXKHX MeTajiB, OpraHiyi Crnojiyku Ta
paaioaxrussi i3otonu. Cepen TOKCHYHHX IEMEHTIB MOKYTb OyTH MUWI'SK, KAAMiil, CBHHELb,
(bTOp 1 CTPOHIIH, SIKI CTAHOBAATH 3arpo3y Aas Aoekinns. ToMy ix BMicT mOTpiGHO BUKOHATH Iij
yac suecerns OCB.

Pucynok 1 — Busesenns myJy 3 TepHTOPIT OYHCHHX CIIOPYA

Cknan OCB i HOro BnacTHBOCTI XapaKTepH3YKThCA 3HAYHOK BapPIaTHBHICTIO Ta 3aekKaTh
BiZl BEJMKOI KUILKOCTI YMHHHKIB, 30KpEMa IPOMMC/IOBOI Ta couiaibHOl iHQPacTPyKTypH MicTa,
XapakTepy i BNACTHBOCTEH CTIYHHMX BOA, KJIMAaTHYHHX, IPYHTOBHX Ta IHUIMX XapaKTepHCTHK
TepuTOpiit TOWO. TOMY 32 BHKOPHCTAHHA BiJXOIB KOMYHAJbHOIQ FOCNOAAPCTBA HA MOJSX
HEOOXIAHO MOCTIHHO NPHALIATH YBary €KOaoriuHiili 0esneui uboro 3axony Ta KOHTPOIIOBATH
ximigumii cknan OCB [4].

Omie, 30epesweHHs Ta MJ[BHILEHHS POAKUOCTI OOFPYHTOBAHO — KIKOUOBE 3aB/1aHHS
Cy4acHOro 3emiepolcTsa, a s YKPalHCLKHX 3eMeIb Lie Mae ayske Baxnuse 3nauennsn, Onuak,
ICHy€ 3arposa ii BTpaTH uepes 3MEHIICHHS 3amaciB OPraHIuHHX PEUOBHH | a30Ty, 3HIDKEHHS
MIKPODIOIOMTYHOI AKTHBHOCTI, PYIHYBaHHS CTPYKTYPH MiJICTABH Ta HOro yiinsHexHs. 1opiuHo
yepes eposii0 BTPaYaeTbes POAKYMA Wap IPyHTY.

Bonaxouac BHECEHHS OPTaHIYHMX | MIHEPANEHUX JOOPHB MOKPAIIye PORIOUICTH IPYHTY,
BMIHBAKOYM Ha HOro (isnko-XiMidni Ta arpoximiui BracTmsocTi. Lli BRacTHBOCTI, ¥ CBOW
Yepry, 3aCTOCOBYIOTh NOKHBHHIT pekum o0IPYHTYBaHH:.

Tomy Hamu Oynm  TipoBefeHi  eKCNePUMEHTANbHI  JOCHIKEHHS  [PYHTIB,  #KI
XapakTepH3yloThCs TaKHMH (DI3HKO-XIMIYHUMI Ta arpOXiMIYHHUMI NokasHKamu (Tabi. 1).

Tadanus 1 — Dizuko-XimMidHI T2 arpoXiMidHI OKA3HHKH IPYHTY

: ; I'nuGuHa BidOPY 3paskis, cMm
[Toka3HUK, OAMHHII BHMIPKBaHb 0—20 20— 40
[ apomTiiHa KUCAOTHICTB, MMOAL/ 100 r ipyHTY 3,25 3.31
€MHICTb NOrMHAHHA KaTioHiB, MMOab/ 100 r rpysry | 11,73 11,75
Cywma ypibpanux ocHos, Mmonb /100 r rpyaTy 8,48 8,44
Cryninb HacHYeHHA ocHoBamMH, % 73,1 70,4
pH contose 5,0 4.5
Bwicr rymycy, % 1,64 1,45
A30T 3araneHni, % 0,07 0,09
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; ; [Mnubuna sigdopy 3paskis, cM
IToxasHHK, OAMHHLI BHMIPIOBaHb 0-20 20 40
A30T JIYKHOM APOJTI 30BAHIH, MIVKI' IPYHTY 66,40 26,80
A30T MIHEPATLHHI, MI/KT IPYHTY 15,70 17,64
Pyxomi cnosyku hocdopy, MI/KT rpyHTY 120,00 100,00
Pyxomi cnionyku Kaniwo, MI/Kr IpyHTY 128,00 120,00

3a pesynsTaTaMit OTPHMAHHX PE3YABTATIE MOKHA 3POOHTH BUCHOBOK, IO TPYHT JOCHITHOI
MAAHKA 32 arpoXiMidHMMP  Ta  (DI3MKO-XIMIYHMMI  BJAACTHBOCTAMH € NPHAATHAM LIS
BUPOILYBAHHS €HEePreTHYHUX KYJABTYD 3a BHECEHHs OpraHiuHMX Ta MiHepanbHHUX JOOpPHB Ta
BiZI3HAYAETHCS CEPEeIHIMH NMOKA3HHKAMH BMICTY OCHOBHMX €JIeMEHTIB JKMBIIEHHS, MiIBUILEHOK
KHCJIOTHICTIO Ta 3HHAKEHHUM BMICTOM I'YMYCY.

Cnucox gukopucmanoi aimepamypu:

1. bamok C. A. InHoBauiiinl nigxoau 1o ynpasnidns poaodictio rpystis / C. A, bamok //
Bicuuk arpapuoi vaykn, 2016, — Ne 8. - C. 7 - 10

2. BusHaueHHs rpynoBoro Ta (PpakuifiHoro ckiaay rymycy rpydry 3a meroaom 1 B.
Twpina y moaudikauii B. B, IToHomapeosoi Ta T. A. TLnoTHHKOBOI, criairoBadHs 3a B, A.
Hixitinnm (Bapiant HHL] IFA); MBB 31-497058-008-2002 // MeToauks BH3HAYECHHA CKAARY Ta
BnacruBocreit rpyHTiB. — Xapkie: Jipykaphsa Ne 13, 2004 —KH. 1. - C. 129 — 154,

3. Tpuuyasg IT'. M, /InHamika BaXXKMX METaJIB y OCajl CTIYHMX BOA 3a TPHBAIOIQ
30epiranus Ta KOMMIOCTYBAHHA /T'. M, I'pauynsk, B. L .florxymmm / OXOpoHA HABKOJMIIHEOTO
CePEeORNINA Ta palllOHATEHE BHKOPHCTAHHSA NMPHPOAHNX pecypcns 36ipka monorigeit XXIV-i
BceeykpaiHcskol HaykoBoi KoHdepenuii acripantis i crygentie (M. Joneupk, 15 — 17 kBiTHS,
2014 p.). — Honeusk: JAIBH3 «Jlon HTY». — 2014, — Tom. 1. — C. 65 - 67.

. Exonoriuna Giorexwonoris: Hasa. nocid. / [O. B. IlIgen, O. b. Mukonis, O. 3.
Komaposceka-ITopoxusseus, B. I1. Hosikog]. — JIbsig : JIbBiBcbka nomitextika. — 2010, — 368 ¢

KOMILTEKCHA OHIHKA 3ABPY/IHEHHS TIOBITPSA B MICTI IBAHO-
®PAHKIBCHK 3A PI3HUMH NOKA3ZHUKAMH

Meavnuk Oaexcia Bozoanoeuy, cmyodenm cpynu EK0-24-1
Hayrosuir kepienux — k. ceoi. n., donenm 3opin Jenuc Onexciiosuy
leano-Ppanriceskuil nayionansuuit mexuivuuit yuicepcumem nagmu i 2asy

Hamwa poGora npucesvena ouinui 3alpyaHeHHA MOBITPA V MICT, BHKOPHCTOBYIOHH
meroanky [llaHoBanmoBa A% OMIHKN BMINBY ABTOTPAHCTIOPTY HA SKICTh TORITPSA, BHMIPIOBAHHS
MacH Iy, ska npunanae va | cm? Ta mixeHoinmikanio. s uporo Gyaa pospobieHa Mepexa i3
13 Touok y M. IBano-PpanKiBCbK.

Jns Bu3naueHHss koediuieHta CO MW, K CTYIEHTH TPYNH, MiApaxyBain KilbKiCTh
aBTOMOOIIIB Ta po3paxysaii 3a0pYAHEHHS OKCHIOM BYIVIELK 3a MmeToaukow I[llaHosasosa.
Bona nomsirae y po3paxyHky 3a GpopMyio0 3HaueHHs koe(iuieHTa y 3aJI€KHOCT Bil THIY Ta
KITBKOCTI aBTOMODINIB, (GoHOBOrO 3alpyaHenHs, aepauii BYAMI, MOB3TOBKHEOTO HAXHIY,
WBHAKOCTI BITPY, BOJOrOCTI MOBITPS, THNY nepexpects. Yei aaHi BHeCAH 20 Tadawui, micns
yoro y nporpami Surfer pospoduim inTepnonsuito 3adpyanenss. Ak mu 6a4HmMo Ha pHcyHKax 1
Ta 2 MKOBMMI TOUKAMH € npoﬁn Nel ta Ne9. Came y upx TOUKax MH CIOCTepirany HaHOIAbIIY
KiJIbKICTH aBTOMOD1I B (?7 Ta 3086 BiANOBI AHO)

Jna BH3HaYeHHA KinbKocTi muiay mu Biadupann npodu aucta 3 aepes Ha pisHi 1.5-2m
(piBeHb JIOACHKOrO JMXAHHA) Ta aHAM3YBaNM iX rpapiMeTpUHHUM MeTonoM. [lid uboro mu y
NabopaTopii YHiBEPCHTETY 3BaKyBaIH YHCTHIT ivaTok BaTh. [Ticas 1€l BaTOK CTHPaIH M 3
JMCTKIB Ta 3BaxyBanu Bary i3 muiom. OOuucnuBmup PI3HMUIO, MH OTPHMAINH 3ardjibHY Bary
nuay oaHiei nmpodn. HactymHmm kpokom Oysio OOUMCASHHS TMUIOUII JHMCTS 32 JOMOMOrOK
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nanerku. Iorim 3a dopmynoto n = m/S, ge n — KinbKicTh maTy, m — Maca nuay, S — niowa
JmeTKiB. Vel nani BHecn M y Taduuimo, nicas 4oro y nporpami Surfer po3poduam inTepnonauio
3a0pysnenns. Sk GauuMo Ha pHcyHKax 3 Ta 4, NiKOBHMH TOMKaMH 3HOBY € ToukH Nel ta No9.
Tox, moxkemo 3po0OHMTH BHCHOBOK, IO ABTOTPAHCIOPT HA LHX TOYKAX BHCTYNAE OCHOBHHM
mkepesnoM 3adpysHenss. Touka 11 Ha widi kapti Maike He mae 3abpyaxenss (n=0,0000067
r/cm?). 1le NOB’A3aHO i3 MEPEKPHTTSM JIOPOTH [1iJ YaC MONBOBOTO JOCH/UKeHHS. Takok
BIA3HAYMMO TOUKY 14, KA 3HAXOAHTBCA HA BYJL. 3a/i3HUYHA, HENONAIIK 3aJI3HHYHOIO BOK3aiy,
TOK BOHA TAKOXK € MKOBOK. Tako Ha 3adpynNHEHHS MITOM BIUTHBATOTHL MICHERI MiAMPHEMCTRE,
OlABLIICTD AKHX 30CEPEIKEHI Came y 30HaX BHCOKOIO 3a0pyAHEHHS.
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Pucynok 2 — Kapra 3a0pyaHeHss nujiom
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Jna niXeHOIHAMKALI MM HA TOUKAX LWIVKAIW JIMMIaHHHKaM#, BU3Ha4anu iX BHI Ta MJIONLY,
SIKY BOHH 3aiiMaloTh Ha aepesax (y %). BianopisiHO 10 WMX NaHHX MP OLiHIOBANH 2adpy/NHEHH:A
3a mkanowo sia 0 1o 3, ge 0 — 3alpyaHenns Hemae, 3 — WIMIIAHHAKOBA IYCTENAY. 3 PiBeHb
3abpynnenns mu orpumanu auwe Ha touni Nel6. Lle nos’s3ano 13 BeAHKOK KinbKiCTIO aBTO TA
JOBKOMMIUHIMH T ANPHEMCTBAMH, BHKHIAM SKHX CIOAM MPHHOCHTH BiTep. Ha skoauiit Touwi He
Oyio 0 piBHs 3a0py/IHEHHH, 3 YOrO MOXKEMO 3POOHTH BUCHOBOK, 11O Y MICTI CEpeaHbO-HU3BKHIT
pisenb 3a0pynnenns(pucysok 6). [likosowo Touxoro € Touka 16, nepaneko 10 mocra Ha [laciuny,
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Pucynox 3 - Kapra nignpuemcrs IBano-®pankiscoka
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Pucynok 4 - Kapra 3a nanumu nixenoi nankanii
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Takosk BOHH 30Iral0TLCA 1 3 JOCIKEHHAMH 3a MUHYJI poki. BapTo 3aypaskuTi, 10 Yy 387 A3Ky 3
HYJTHOBHM O0AKETOM Ta MATOK) KUIbKICTIO TOYOK LU [laHi € MpHOINZHHMH.

Naciuma 2 4

Pucynoxk 5 — Kapru 3a0py/iHeHs, HaKkaaneH

Omixe, v wii poboTi MU PO3rNSHYNH TPH CMOCODH OLIHKK SKOCTI MOBITPS Ta OTPHMAIH
NaHi Mpo 3a0pyJIHEHHs OKCHAOM BYIJIEUK, MHIOM Ta KHCAOTHUMH Okcuiami. Haiidinbm
3a0pyanernmn Toukamu(iz 3uavenuamu, saxi HaGmwkeni 1o [JK) ¢ paiion Ilaciusa 1a 8731 v
micto 3 Byauui €. Konopanbua. Lle mos’'s3aHo i3 BEIHKOI KiNbKICTIO ABTO HA LHX TOYKAX.
Takok 3a0py/IHKIBAYAMH € JOBKOJHIIHI mignpuemcra(mianpuemersa M. Kanyin, LEMEHTHO-
wrdepHmnii 3380 Ta iH.), MILJ i3 AKHX BITEP 3aHOCHTH HA TEPHTOPIKO MicTa, Y mogansuiomy
MIAHYETLCA MPOBOAMTH MOHITOPHHI, a TAaKOXK MPOBECTH AOCHIKEHHS CreuialbHIMH
APHCTPOSMI [t T ABHIIEHHS TOYHOCTI

Chucok sukopucmanux oxcepen:

1; Kapra micTa IBaHO-Ppankisebk i3 miznpuemcrsamu. Kaprn: BeG-caiit. URL:

https://www.google com/maps/search/%D0%BF%D1%96%D0%B4%D0%BF%D1%80%
D0%B8%D1%94%D0%BC%D1%81%D1%82%D0%B2%D0%B0+%D1%96%D1%84/@48.9
29140924 6855318, 12z/data=!3m1!4b1%entry=ttu&g_ep=EgoyMDIOMTAyOS4wIKXMDS0A
SAFQAW%3D%3D

2. Kapra micta Isano-®pankiscek. Micta Yipainn: peb-caiit. URL:
https://mista ua/filesup/city_map/986uk jpg
3. Jopin I, O. BaranbHa exonoria Ta Heoekonorig: JlaGoparopuuii npakTHKym, —

Isano-®pankiscex: IGHTYHI"

BUBYEHHA JIOCBIJTY ®THISAH/IT Y COEPIJIICOKOPHCTYBAHHS TA
MEPCNEKTHBU HOI'O BITPOBA/’KEHHS B YKPATHI

Hempawyx Bacuias Bacuavosuy, emydenm zpynu EKOm-24-1
Hayxoeui kepienux -~ npoghecop Manopux O.M.
leano-Ppankieecsruit HAIOHATLHUT MEXHIYHUI YHIGEpCUmem nagyni | 2a3y

Dinaangis Mae YHIKAIBHUH J0CBIA v rayy3i 1iCOKOPUCTYBAHHA, AKHit poOuTL 11 3paskom
anst Beiel  €BpPONM  3aBASKM  KOMIJIEKCHOMY MIXONY, IO TMOEJHYE CTANMit PO3BHTOK,
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CKOHOMIYHY BHMIONy, exojoriunmii Sananc i 30epezxenns GiopisHomanitra. L4 kpaina npuaiisc
3HAYHY yBary JiCOBOMY rOCHONAPCTBY, OCKIILKHM NicH 3aiiMatoTh npudnnsHo 75% ii Tepuropii, i
el BIZICOTOK LIOPIMHO 3pOCTaE, aike INiolla HacajxeHb NiciB cknajgae npubauzso 110 man,
kyGomerpis, i na 30% nepesnwye maowy Bupybok, 00csr skoi cknazae npudmuzno 60-75 miun.
kybomerpie. PosrnsiHemo ocobnupocTi nicokopHeTyraHHs y DIHNAHMII, IX BIUIME HA eKONOTri
Ta MepernekTHBN BNpoBaKeHHs (iHcbkoro aocsiny B Ykpaiui [1]

V @innanaii Byxe nouan 150 pokiB npakTukyeTses crane ynpasminus aicamu. Lle o3nauae
0 BHKOPHCTAHHS 1 YMPAaBNiHHS HUMH BiMOYBAETHCA TAKHM YMHOM, OO HE HAIIKOAUTH iX
PI3HOMAHITTK) Ta 34aTHOCTI A0 BiIHOBAGHHA. Ha npakTuui ue 3a0e3nevyeTsesi OIHIEH
0co0IUBICTIO

Bineiicts nicis y @iunauali € npuBaTHOK BracHicTio. Jlmme 26% niciB € AepiaBHUMHE,
60% HanexkaTb NPUBATHUM JICOBJACHHKAM, & PELUTY MPOMMCIOBUM KOMMAHiAM, 3arajiom
Onuseko 620 000 oci® € paacHukamu jicy. 3asaskn UpoMy 80% BITHU3HAHOI AEPEBHUHM SKa
BHKOPHCTOBYETBCA Y TIPOMHCNOBOCTI HAMXOAWTEH Bil MPHBATHWX JICOBJACHUKIB, a HE BiJ
nepxasn. TaknM 4YMHOM OCTaHH$ 3aiiMae NMO3HIIID KOHTPOMKOKHOre OpraHy. AKWil CliAKYE 3a
AOTPHMAHHAM TIPABHJ  JIICOKOPMCTYBaHHA, T4 OXOPOHAC BAXJIMBI JICOBI CHCTEMH. a
TCOBNACHHUKM 3alliKaBieHi y eQeKTHRHOMY BHPOINYBAHHI JIepeBHHH 2a1a npHoyTky. [2]

Koutponb i peryitoBanis 3 GOKY AepikaBH 31iHCHIOETHCA 3a A0NOMOTOK HH3KH 3aKOHIB
Kl BCTAHOBJIOKTE npasuia i o0mekenns BupyOku jicis. Hanpukaan 3aK0HOM BCTAHOBICHO WO
pPyOKH eper MOKYTb MPOBOAMTHCS Y CrOCiO, sKuii CnpUsie POCTY HACANKEHb, WO 3aMHIIUINCS
Ha ALAsHU (npomizkHl pyOki), abo y crnoci® HeoOXigHUiT Ui CTBOPEHHS HOBOIO HACA/{KEHHS
(pyOxu BiaTBOpenns). Ha micusx pybox 0008’ 13k0B0 HeoOX11HO BHCANHTH HOBI nepesa. [lepen
MPOBEICHHAM TAKMX PYOOK Yy TEBHI TePMiHH TOTPIOHO MOmATH AEKAapaliio Ana OTPUMaHHS
J03BOJIY HAa HHX. 3aKOH Takoxk nepeadaueHo 30€pekeHHS PIZHOMAHITHOCTI Ta CEpenoBHLla
icHYBaHHS [Ans BaKAMBMX Buais, Ha uux TepuTopisx JicH MNOBUHHI YNpaBisTHCA Ta
BUKOPHCTORYBAaTHCA TakuM 4HHOM, mobO Oynm 3adbesneueni 3aranbHi MepeayMOBM ns
30epeskeHHs G10NOrYHOTO Pi3HOMAHITTS JICiB.

Takox kokHI 5-10 POKIB NMPOBOAHTLEA HALIOHANLHA IHBEHTAPH3ALIA JICIB, JaHl 3 AKHX €
OCHOBOIO JUIsl TUIAaHYBaHHS JIiCOTOCIIONAPCHKOl AIsILHOCTI,

3aBAAKH [IMM NpPaBHIam Ta 3axoiaM (GiHCkKi JICH € CTIHKHMI | 310POBHMI €KOCHCTEMaMK
AKI MAIOTh CHJABLHUH BIUIMB HA €KOJOr0 kpainu. [TOKasHHKOM UbOro € Te WO, HE3BAKAYH Ha
PO3BHHEHY JIepeBOOOPOOHY MPOMHCAOBICTb, JicH DiHnaHAll Maiike IOPIYHO NOFIHHAIOTHL
Olnblle BYIIEKHCIOrO rasy Hik YTBOPHETHCA B pe3ynsrtarn oOpolku aepesuHH BHAOOYTOI B
HBOMY.[3]

B VYkpaini Mu crnocTepiraéMo MpOTHIEKHY CHUTyauilo, adcomoTHA OIABWICTE NICIB €
JEP>KABHOK) T4 KOMYHAIBHOK BJIACHICTHO, ICHCTICTh Malixe y 5 pasie MeHiua. BenuyesHi niuowi
JICIB LWOPIYHO HE3aKOHHO BUPYOYIOTHCS, Hepe3 pi3Hi KOPYIUiiiHI CXeMH,

Ha mo10 aymky, nocein @innaamii y it chepl moxe DyTH ayke KOpHCHUM s YkpaiHu,
Tak waiikpammm masxom Oyne pedopma chepn dicokopuctyBans. [loTpiGHO mnpoBecTn
HaLOHAAbHY IHBEHTAPH3ALII0 JICIB, 3a npHKaaoM PinasHall, 443 TOro wod BlAMIIHTH AIAHKN
Jicy sKi noTpedyioTh OXOPoHM i 30eperkeHHs, Ta Ti AKl BKE€ OXOPOHSIOTHCA, B JICIB sAKI He
MalOTh  BaXAHBOMO  NPHPOJACOXOPOHHOTO  Ta  €KOQJONMHYHONO  3HAYEHHA, 1 MOKYTh
BUKOPHCTOBYBATHCA 1/1A BUPOLIYBaHHA | NOJaabwol BHPYOKH AepeB. 3 LONOMOrOK MepLiHx
MOJKHA ~ PO3MIMPUTH  Mepexy TepuTopiii  mpupoaHo-3anosiaHoro  ¢ouay. Ll nicu
3ATMILATHMYTHCS Y IEPAKABHIF BIACHOCTI, 1 MOXKHA OyA€ BCTAHOBHTH NMOBHY 3a00pPOHY HA pyOKU
AaHuX gepes. A wono apyrux norpibHO 3amycTHTH KaMnauil i3 npuBatHsauii, i NOCTYIIOBO
npoaasaTH {i MPHBATHHM Ta punnduuM ocodam. [lepenysaru npusarnsanii nosiHHa pedopma
3aKOHOIABCTRA, PO3POONEHHS HOBHX MPABHI JICOKOPHCTYBAHHS, Ta PO3PODIEHHS MOKPOKOBOTO
JIaHy oA peanisauii pepopmu, 3 BUKOPHCTAHHAM AOCBIY 1HIIHX KpaiH, 30kpema Pinsnmii.

B pesynbrati Takoi peopMu NiCH SKI MAIOTh BAXKIIHBE MPHPOIHE 3HAUEHHS TA YHIKAIbHI
ekocHcTeMu OyIVTh MOBHICTIO BIUTIICH! BiJl NCIB MPU3HAYEHHUX A8 RHPOINYBAHHS AeperuHm. Y
JaHy rainy3b NpHItAyTh IHBECTHUII, WO AO3BOMWTE BIPOBAKYBATH HOBI TeXHOJOMI i
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30iIBIYBaTH NPOAYKTHBHICTE JiiciB. B cymi i3 npasuibiuM pedopMyBaHHAM 3aKOHOAABCTBA |
BNPOBA/UKEHHAM (PIHCHKOrO J0CBiAY L€ 3HAYHO 3HMW3HTL POk Kopynuii y uiii cdepi, Ta
ZI03BOJINTH BeCTH e(peKTHBHE JIICOKOPHCTYBaHHA 30epiraloyn BakauBi jicoBi ekocicremn. Tox B
MIACYMKY L€ MATHME 3HAYHHI BIIMB SIK Ha eKOHOMIKY HALIO! JePIKABH, TAK | HA HALIE JOBKLLIA.

Crucox guropucmanoi aimepamypu:

1 Metsan kaytto. [Enexrponnuii pecypc| // Woodly. — Pesxum nocryny:
https://woodly com/fi/metsan_kaytto/
2; Facts about Finnish forests. [Enextponnuii pecype] // Finnish Forest Industries. —

Peskum nocryny.: https://www.metsateollisuus.fi/newsroom/facts-about-finnish-forests — dara
3seprenns: 30.03.2023.

3 Sustainable forest management in Finland. [Enexrponnuii pecypce] // Finnish
Forest Industries. — Pexum nocryny. https://www.metsateollisuus. fi/newsroom/sustainable-

forest-management-in-finland — /lata 3gepuenns: 14.03.2022,

BILIUB POCIHCbKO-YKPAIHCBKOI BIHHU HA JIOBKL/LIS

Bacuaesuy Mapuna Bimaniiena, cmyoenmxa cpynu EKOm-24-1
Hayroesuit kepienux: npoghecop xagedpu exonrozii Manopur Onez Muxonaitioeuu
Teano-DPpanriccsrnit nayionaisrniit mexnivnuit yrieepcumem nagimu i 2a3y

VKpaiHChKe 3dKOHOMABCTBO MICTHTBH TIOHATTSA €KOLMAY — MACOBOTO 3HHMINEHHS (hropw,
(hayHu, OTPYEHHS aTMOCDEPH YH BOAHHX PECYPCIB, @ TAKOK AiH, WO CIPHYUHIAKTE EKOJOMYHY
karacrpogdy. Came exoumn BiadyBaeTbcs Ha AaHWH MOMeHT B YKpaiui 4epe3 BOEHHI i, sKi
3MACHIOE BOPOT HA HALIHX TEPHTOPIfAX.

Bike moWan /1Ba POKH JOBKINAA MOTEPnae Bif HACHINKIB MOBHOMACIITaGHOTO BTOPTHEHHS,
HaitGispwa vacruHa 30MTKIB npunajac Ha 3eMenbHi | arMocepHi pecypeH, MOTIM I1ayTh
TepuTOpii T2 00’ E€KTH IIPUPOIHO-3aNOBI IHOr0 OH LY | BOJHI PecypcH.

YKkpaiHu 3aBKIH CIaBHAACA CBOIMH POMKYHMH YopHO3emamu. IX GopmyBaHHs TpHBAE 10
10 tuc. poxis. Opgnak tenep BuOyxu CHapALIB BHKHAAIOTH CIPKY, AKa MNEPETBOPIOETLCA HA
CipyaHy KHCIOTY Ta 3HWKYE KiJBKICTH OpraHi3mie, wmo opmytoTh rpyHT. Pyx silickkopoi
TEXHIKH TAKOK TNPH3BOAMTL JI0 KPUTHYHHX 3MiH sawawadry, ocobauso y  crenax.
3abpyanenicts HaQTONPOAYKTAMH 3HIIKYE BOZONPOHHKHICTH TPYHTY, BHUTICHSE KHCEHb Ta
MOPYLIYE JKUBIEHHS POCITHH.

AxTHBHI Oof0OBI i, JAeToHauis OOENpPUNAcis, BUKOPHUCTAHHS apTHIAEPil, PYIHYBaHHS
Hadrobas, noxkexi Ta we OAraTo IHWOro CEpPHO3HO NOTIPIWIYIOTH MOBITPS, WO CYTTEBO 3aBaE
wkoan exocucremi. CyKymHI BHKHAH B MOBITPS CTAHOBAATE 5.9 MITH. TOHH, 00CATH CraneHol
HadTH Ta rasy 721,8 THC. TOHH, a MAOITA CIATEHHX JiCiB 66,9 THC. reKkTapis

BoxHi pecypcu TakOK NOTEPHaKOTh Bid BIMCLKOBOI arpecii Bopora. PyiiHyBanHs Ta
MOLIKOJKEHHsA TAPOTEXHIHMX COpyA € kpuTHdHHMH. Bimseko 15,6 mapn. M erivnux Boa
Oyo ckuHyTO. BMICT IKiANMBIHX peYOBMH BHile HOpMH. [0 mpuknaay, B rupm piuku Cyxnii
Topeusb nicns feokynauil KOHUEHTpaUis Maprasu nepesuuieHa B 15 pasis, miai B 14, a pryTi v
8. Haniuyerscs Onmsbko 724 rigpocniopyam, skl nocrpaxaanu sig OoHosux it Jesxi
HACENEHH] MYHKTH BaroMO BTPAYatOTh JOCTYM A0 MHTHOI BOAM. 4yepe3d pylHyBaHHs Oararbox
OYHCHHX CIIOPYA.

Onnicro 3 Oeskanvuux aiii Bopora crtas migpus Kaxoscekoi [EC. 3a mecatkm pokie
iCHyBaHHS rpedai yTROPWINCS yHiKanbHI ekocwcTemu, Garati Ha piakicny dmopy i dayny. I
nigpus Mas karacTpodiuni Hacniaxu. TTonaa 80 tHe, ra HHKHBOLHINPOBCHKOTO TPHPOAHOTO
napky Oyso 3aroruieHo, TucsHi MiCUb NPOKHBAHES TBAPUH i pocauH Oynio 3unueHo, Beaniesna
KITBKICTH pHOM  3aruHyna 3a OJAWMH JeHb uepe3 INBHAKE MNAAIHHS PIBHS BOAH Ha
JluinponerpoBuini. 63,7 THe. ra giciB Oyno 3aronneno y Xepcoucebkiil Ta MukonaiBCbKiH
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obnacrax. Binsme 300 BuaiB TBapuH i POCIHHH, 5K MAIOTh OXOPOHHMII CTATYC OMMHMIINCA M

3arpo3010 3HHINEeHHs. 30MTKH, AKI CrIpHYMHEeH] MiApHBOM amMOu caArarTh 3 MAPA. JOnapis, a
Bi/IHOBJIEHHSA EKOCHCTEM TPHBATHME JECATHIITTAMM,

Biiina € ognum 3 naiOinpw 3ryOHHX HHHHHUKIB, SKI BIUIHBAKOTE HA OlOPIZHOMAHITTS,
cTaH J0BKiNAs Ta mojeii. Bona Hece 3a codow TiNbKM PyiiHAL, 5K, HA Kallb, 4acTO OYBAKOTH
HE3BOPOTHIMH

CHUCOK GUKOPUCIARUX Odicepen:

. banok C. A., Kyuep A. B., Conoxa B. B. OuiHKBaHHS BrnBY 30pOIiHOI arpecii
pd Ha rpyuroBmii nokpus Yipainn, Ykp. reorp. mypuan, Ne 1,2024.C. 7-18. DOL
https://doi.org/10.15407/ugz2024.01.007 .

2: Yexniii B. M., Copokina JI. 10., ToaySuos O. I'., Tumyask JI. M., ®@apiox 0. M.
OCHOBHI HANPAMKH CYy4acHMX HayKOBUX AOCIIAKeHb y Bl sanawadrosnascrea IncruTyTy
reorpadii HAH Vkpainn, Yikp. reorp, sxypuan, Ne 3, 2024, C, 4-14. DOI:
hitps://doi.org/10.15407/ugz2024.03.004 .

3. Pociiicbko-Y kpainceka siliHa:Bruins Ha qoBKians
https://www.topleadprojects.com/ukrainian-war-in-ua-environment-2024,

OLIHKA O3EJIEHEHUX TEPUTOPIN IGHTVHI

Muapxosuyu Esa-Mapin Barepiisna, cmyoenmra cpynu EK0-21-1
HayrkoGuit kepienux: K.m.n., dogenm Mocxkainuyk H.M.
leano-Dpanki6esruil HAWIOHWILHUT MeXHIYHUR YHicepcumem naginu i 2azy

OseneneHi TepUTOPIi € BAXKIHBHM KOMMOHEHTOM MICBKOTO CEpeIOBMINA, 10 3ade3neuye
MOKpPAIeHHs €KOMOTIHHOTO CTaHy, MiABHINEHHS KOMGMOPTY MPOXKWUBAHHS Ta POOOTH moei, a
TAKOK CIpUAe ecTeTHyHoMy 1aroycTporo.

3rigno 3 pospisom 8 «JlanpmadTHi Ta pexpeauiiini TepuTopiin, miaposaisom 8.2
«O3eneneHi TepuTopii Hacenennx nyukTie» JIBH 5.2.2-12:2019 1a posaiiom 6 «Bumorn a0
opranisauil nanawadrao-pexpeauiinux repuropiny JCIT 173-96 «[lepxasni  cauitapsi
MPaBHIA MJIAHYBAHHA T4 3a0yI0BH HACEICHNX TYHKTIBY HOPMH O3€JCHEHHA IS 3aKIATIB OCBITH
BH3HAYAKOTH, L0

l. [Mnowa 3eMenabHHX AISHOK 3aK/1a/iiB OCBITH MOBHHHA CKiazaTti He Mexure 50%
3araapHOl IOl TEPUTOPLL OCBITHEOTO 3aknany. [1]

3 Ha Tepuropisx xHTIOBOI, rpoMajickkoi, KYpOPTHOI Ta pekpeaniitHoi 3adygoBu
ciija nepeabayvar 3aco0m:

* 3araJIkHOrO O3e/IeHeHHs ALIAHOK (epera, JarapHUKW, ra30HU, KBITHUKH),

* MIOIIITHHOTO O3eNeHeHH (1axiB, MiKPEHKOBUX TPaMBaiHIX MOTOTEH, roNb(-momais);

* BEPTUKAJIBHOIO O3ejieHeHHs OyauskiB i cnopya ((pacaais, GajlkoHiB, WYMO3aXHCHHX
CTIHOK);

* BIJIHOBJIKBAHOI O O3€NeHEeHHs (NOPYILEHUX NISHOK, sipiB, cxuiig). [1]

3. [TiaGip acopTHMEHTY POCAMH | PO3MILLEHHA IX HA TEPUTOPII HACENEHHX NYHKTIB
CJIA  MPOBOAMTH B 3@IEIKHOCTI  BiA  NPHPOAHO-K/IMATHYHMX  YMOB, PO3MipiB |
HAPOAHOTOCIOAAPCHKOTO mpodin micta. Tpu LbOMY Cijl BpaXOBYBATH K NMHIAOra30CTIHKICTh
POCJIMH, TaK 11X 3aXHCHI | 0310poBYi BaacTHeocTi. [2]

4, Ouinxka o3enenennx repuropiii IGDHTYHI™:

3aranbHa TIOmA TEPHTOPIT YHIBEPCHTETY: TEPHTOPIS YHIBEPCHTeTy 3afiMac 3HAuHY
IMJIOLLY, AKA BKJIOYAE HABYAIbHI KOPIYCH, CIOPTHBHI MaidaHYHKH, NAPKIHIM Ta O3eJeHeHi 30HN
( Ge3 BpaxyBaHHsS rypTOXNTKIB Ta JEAKHX KOPIYCiB, sIKI 3HAXONATHLCA 3a ME&KaMi BiJl OCHOBHOI
TEPHTOPIT PO3TAITYBAHHA YHIREPCHTETY)

Ha TepuTopii yHiBepcHTeTY € ra3oHH, ajel, OKpeMi Nocaaku Jepes i YarapHiKis,
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Pucynok 1 — Tepuropis IOHTYHI [3]

A Tenep BH3HAUMMO MOy O3eneHennx repuropio B IGHTYHI

120 — ne 3HaueHHs yCiX 3aMOBHEHNX KMTHHOK naneTku B mexax tepuropii [OHTYHI', 40
— L 3HaYeHHs 3aMOBHEHHX KIITHHOK NAICTKH, SIKI NPHMISJAI0Th Ha O3e/EHEHH! MUISHKH Ha
teputopii IPHTYHI

X % — naoma o3eneHeHol TepuTopii (y BRIZCOTKOBOMY 3HAUEHS 33 KaAaCTPOBOK KAPTOK
MOJKHA HAOYHO OL{HIJIA TUIONLY O3€/IeHEHHS TEPUTOPIl, METOIOM NnaseTkn MaciTabHicTio 1:82.

120 — 100%

40-X %

X =40%*100%/120=33.3%

Jo uboro 3HaueHHs BXOAUTHL O3EIEHEHA TEPUTOPIA WO 3HAXOAMTECH JiuBopyd Bia 0
kopnycy (Bins S koprycy) , O3eNneHeHa TePUTOPIA, 110 3HAXOAUTLCH nMparopyd Bin 0 kopnycy,
KYJbTYPHO-pEKpeaLiiiHa TepuTopis nepea 4 Kopnycom, 03eneHeHa aiasHka mixk 0 koprycom 1a
inoBauiiinum yentpom IPHTYHI, o3eneneni giasnkn Haskono | KOpycy Ta iHIl MEHLI [YCTO
O3eJIeHeH] TePUTOPIi, IO 3HAXOAATHCS HA TEPHTOPIT YHIBEPCHTETY MIK IHITHMH MPHMILEHHAMH,

Bianosiaso go posaiay 8 «JTanmwadrsi Ta pexpeauiiini repuropiiz, JABH B.2.2-12.2019)
NPo HOPMH IO 3EMEIBHUX AUIAHOK 3aKJaziB OCBITH, O3€]eHEe ! IO CKNaAarTh GIM3bKO
33, 3%, 1o € HImKYHM 33 fonycTHMY HopMy — 50% [1]

ToMy, 3 MeTOI NMOKPAUIEHHs MOKA3HHKA O3€JICHEHHA Ha TEPHTOPIT YHIBEpCUTETY, BapTo
3anpoBaANTH:

5. 301IbLIEHHS O3€/IEHEHITX TUTON 301 MbIIMBIIN YaCTKY I'a30HIB 1 1epes (Hanpukaan
Ha TEPHTOPI1, AKA PO3TAIIOBAHA MikK CTa/HOHOM Ta cnopT koMrnuekmon IPHTYHT), sGiabimi
4aCTKY HACA/KEHb JAEPeB Ta varapHukis Mizx | ta 7 xopnycom, npu 8’13l i3 syauui beperosa na
TEPHUTOPIO YHIBEPCHTETY

6. CTBOpEHHS PO3IIMPEH] 30HM 13 JEKOPATHBHUMM eleMeHTaMi (KBITHMKM) Jans
M ABHILEHHS ECTETHYHOCTI TEPHTOPIL.
7. Takox  IHOBALUIHHMM  BHpimEHHsM i€l npobnemn Ovae  CTBOpeHHS

BEPTUKAJIBHOIO 03€/cHeHHs (hacany, Taky METOAMKY MOXKHA 3aCTOCYTH [0 NEpexiiHuX
KOPHAOPIB MK Kopniycamu (Mix 4 Ta 9 kopnycom, mixk 9 1a 5 kopnycom, Mk 5 Ta 0 Kopnycom
Ta MIJK IBOMA HacTHHaMK O koprycy)
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8. [MosutuBrHMM piumleHsiM Oyae BNpoBai/KyBaTH eKOMOri4Hi akuii, sxa Oyae
chopmMoBaHA HA 3ATYUEHHIO CTY/IEHTIB 0 BUCAIKH JepeB Ta CTBOPEHHSA MIHINAPKIB HA TepHTOpPii
[OHTYHI
Le copusitnme craopentio Olibi KOMPOPTHOro T4 €KOAOrYHO CTIHKOr0 CepesoBHLIA 15
CTYJEHTIB | CriBPOOITHNKIB YHIBEPCUTETY.

Cnucok suxopucmanoi 1imepamypu:

1. JIBH B.2.2-12:2019. ITnanyBanHs i 3adynosa Tepuropiii [Enektpoxnwii pecypc) /
MiHiCTEPCTBO PEriOHANIBHOIO PO3BHTKY, OY/1i BHHLITBA T XKHTIOBO-KOMYHAJIBHOIO rOCioaapcTsa
Vxpainn, — Ynunuii sig 01.10.2019. — Pesxum nocryny:

https://econstruction, gov.ua/laws_detail/3260441209981634046%doc_type=2

2: JCTI 173-96. Jlep:kaBHi CaHiTAPHI NpaBwia MiaaHyBaHHA Ta 3a0y/10BH HACEICHMX
nyHKkTiB [Enexrponnuii pecypc] / MiHicTepcTBo OXOpOHM 310poB’st YKpainu. — 3aTBEpIKEHO
Hakazom MO3 Bia 19061996 No 173, — Pexum noctyny:

https://zakon.rada gov.ua/laws/show/z03 79-96# Text

3, Kagacrp.Live [Enexrponnimii pecypc]. — Pexxim pocryny:

https://kadastr live/about#5/48.43/32.77.

VAOCKOHAJIEHHS OUIHKH EKOJOTTYHOI'O BILIUBY 3
BHKOPUCTAHHAM CYIIYTHHKOBHX JIAHUX TA HEHPOHHHX
MEPEX B EKOJJOTTYHOMY MOHITOPHHTY VKPATHH

Yepnuw Pycian Bojoounuposuy, acnipanm raeopu exorozii
Haykoeuit kepicnux: o.m.u, npopecop Adanenko A.0.
leano-Opanricesruil nayionansuit mexuivnuit yricepcumem nagpmu i 2azy

Axmyanouicme memu. Ouinka exomnoriynoro smmmpy (EOB) € omnieo 3 KIOHOBHX
NPoLenyp /Ais OMIHKH BIUIMBY IIPOMHCJIOBHX MianpueMcrs Ha jaoskians, B Vkpaini, ne
MPOMKCIIOBI PEriOHH MAKTh BHCOKHI PIBEHb TEXHOTEHHOrO HABAHTAXKEHHS., BAKJIHBOK CTae
IHTErpaLis HOBMX TEXHOJOIH 1A MOHITOPUHIY eKocucTeM. Tpaauuiiini METOAN 4acTO MaKTh
npodiemMH 3 OnepaTHBHICTIO Ta TOYHICTIO Yepe3 3alekHICTh B moackkoro (akropy Akosah et
al. (2024). OpHuM i3 BaKIMBHX HANPAMKIB PO3BHTKY € BHKOPHCTAHHS CYNYyTHHKOBHX
TEXHOMOTIH | IOTYMHOrO IHTENEKTY A/ TOYHIIOrO BMSBJICHHS Ta NPOrHO3YBAHHS 3MIH Y
HaskonuuaeOMy cepemoumi Gu and Zeng (2023). Ilurerpauis mmxX IHCTPYMEHTIB 3HATHO
MOKpaUTh ePEeKTHBHICTE MOHITOPHHIY Ta 3a0e3neynTs Olibll TOYHI AaHl U NPUITHSTTS
plLIEeHb.

Memoou ma mexnonoetuni docsenennsi ¥y smouimopunzy. CydacHl IOCATKEHHS, 30KpeMa
Wang et al. (2023), miaTBepIAKYIOTH, O BHKOPHUCTAHHSA CYMYTHHKOBHX TAHHX 3HAYHO MiIBHIIYE
TOYHICTb €KOJOrYHOIO MOHITOPHHIY, OCOOIMBO B KOHTEKCTI KOHTPONIO 33 BHKMIAMH
3a0pyAHIOIOHHX peHOBHH B armocdepy, 3abpyaHeHHs BOJHNX PecypciB Ta JAerpajaiii rpyHTiB.
[HTerpaiis cynyTHUKOBHX AaHuX y cucreMmy EOB 1o3Bonse 3MEHIIMTH BHTPATH Ha MOJbOBI
nociigkenHs Ta 3a0esnedye CBOEYACHY OUIHKY BIUIMBY HA HABKOIMIIHE CEpeioBulle, LIO
cnpusic ehexTHBHIIIOMY eKoioritHoMy ynpaeninaio (Zhang et al., 2023; Wang et al., 2023).

Tobasnuds kowmexem | guwiciuiy. Y KOHTEKCT rnodaibHUX KIIMATHYHHX 3MIH T4
3POCTAHHA TEXHOICHHOIO HABAHTAKCHHA HEOOXIAHMMH € TOYHI i ONEPATHBHI TEXHOIOML
MOHITOpHHTY cTany xoekimma. Hanmpuxnan, wryunnii inrenext (LUI) sactocoByerecs ana
aHanmi3y CYNyTHHKOBHX [aHHMX 3 METOK) BIJICTEKEHHS 3MIH Y HABKONMIIHLOMY CEPEOBHILI,
TAKMX AK TAHEHHS JbOAOBHKIB | 3HMKHEHHS JiciB. L] TexHonori A03BOJMSI0Th HE TIILKH LIBHILIE
pearyBaTH HA eKOIOTIMHI 3arpos3H, aje it MPOBOAMTH BHCOKOTOUHMIT AHAMI3 3MiH Y TOBKII, AK
1e 3a3Ha4eno B nocmimkenHi (9 Ways Al Is Helping Tackle Climate Change, 2024), ne onncano
sukopucranss T anst moniTopunry nediOpuasuii Ta aiicOeprip 3 I0NOMOTOK CYNYTHHKOBHX
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300pakens, Inwi mkepena, taki ax crarrs UNEP «How Artificial Intelligence Is Helping Tackle
Environmental Challenges» (United Nations Environment Programme, n.d.), 1eMOHCTPYyIOTE
3aCTOCYBAHHA LITYHHOTO THTEJNEKTY /I8 MOHITOPHHIY 3a0py/iHeHHs armochepH Ta MeTaHOBHX
BUKHIIB, 3riaHo 31 crarrero, Bukopuctanus [l no3sonse He Tinbkn BUMIPIOBATH Ll NOKA3HHKH,
ane it poGUTH TOUHI MPOrHO3M HA OCHOBI AHAMI3Y AAHNX Y PealbHOMY Yaci.

C'yyvacnuit cmar | NEPeneKmual PO3GUMKY eKor0IYH020 norimopunzy 6 Yipaini. Yxpaina
Md€ 3HAMHUH NOTEHLIA] i  BIPOBAIKEHHS CYNYTHHKOBMX TEXHOJOIH y CHCTEMY
eKOJNIOrYHOr0 MOHITOPUHTY. BUKOPHCTAHHS CHCTEM. IO 1HTErpylOTh CYNYTHHKOBI JaHi Ta
aNrOPHTMI  LOTYYHOrO IHTENEKTY, MOKE CYTTEBO MMOKPAWHTH HALIOHABHI  NpOrpaMu
exosioriunoro koutpomo. Hocnimxenns (Conflict Observatory Publication Portal Redirection,
nd) mMATRepP/KYE, MO CYMNYTHUKOBI JaHl CTPHAIOTH BIJCTEKEHHIO EKOIOrYHOTO BIUTHBY
BIHCHKOBHX Jliif HA HABKOJIMLIHE CEPEAOBHILE B YKPAIHI Ta NPOrHO3YBAHHK) 3MIH €KOCHCTEM V
peanbHOmy Haci. ¥ aociikenni Aimaiti et al. (2022) npoaeMOHCTPOBAHO, 110 BHKOPUCTAHHS
pasapHUX 1 ONTHYHNX 300pakeHb CIPHSIE AETEeKIli MOUIKOUKEHb, 3aBIaHUX BITHOK), Ta OIIHIN
ekonoriyHux Hacniakis B Ykpaini. Kpim toro. (An Open-Source Tool for Mapping War
Destruction at Scale in Ukraine Using Sentinel-1 Time Series, n.d.) nmiakpecnoe BaKIHBICTE
BIIKPHTHX 1HCTPYMEHTIB JUisi KaprorpagypaHHs pylHyBaHb, U0 MO3BONSE OTPHMYBATH
akTyaibHy iHpOpMAaLio NPO eKONOrYHIH CTaH Y PerioHax, nocTpakaanix Bl KOHOIKTY.

Buriuru ma weiaxu pozsumsy cucmemi exoaoeiynoeo monimopunzy. ¥ 3siti Minicrepersa
saxucty noekinns (Homy Pedopma [lepskarnoro Exonoriudoro Konrpomo Cepen Ilpiopureris
2024 Poky? — Minicreperso 3axucry Jloskinas Ta Ilpupoaunx Pecypeis Vipainu, n.d.-b)
HAroJIOWYETLCA Ha norpedl mozpepHisauil 3actapinux cucrem 300py 1 aHanmisy naHux Is
eKONOTIMHOT0 KOHTPOMO, 1O BIAKPHBAE MOXKIMBOCTI /IS 3aCTOCYBAHHS TAKNX IHCTPYMEHTIB V
mMaiibyTHeoMy. BonHouace 38iT «OuUiHKa BUKOHAHHSA €KONOMYHOI nomiTuke Ykpainuy» (Dossier
Center, 2023) BKasye Ha Te, WO iCHYIOHI CHCTEMH HE BIANOBIAAIOTH CYHACHUM CTAHAAPTAM, LLO
YCKNAJIHIOE eKOMOTIHHUIT MOHITOPHHT, 0coOMBO T wac BiftHu. 3riguo 3i 38iToMm (Covering the
Russia-Ukraine War With Data | data europa.eu, n.d.), BiAKpHTI Aani BiAirpalOTh BAKAHBY PO
Yy MOHITOPHHIY IYMAaHITAPHOI CUTyauil Ta B ynpasiiHHI Kpu3aMH, @ TAKOXK Yy BiAHOBJIEHHI
iHdpacTpyKTypH B perioHax. wmo nocrpaxaand sia Ooifopux aiil. Kpim Toro, Bond HajaloTh
MOMIHBICTH OUIHIOBATH €KOJMOrYHI HACHIAKH BiffHM, 30Kpema, 3a0py/IHEHHS BOIHUX |
NOBITPAHKX PECYPCIB, & TAKOK PYHHYBAHHA PHPOAHNX CEPEAOBHIL | 3MIHN B €KOCHCTEMAX.

IlepcnexTnBH 3aCTOCYBaHHA IUTYYHOIO iHTEJNEKTY JJisi €KONOriYHOr0 MOHITOPHMHIY
Takok pe3ynbTaTH J0CHPKEeHb, npoBeaeHux HaykosusimMi Malytska et al (2024b), nokazywors,
wo cynyraukosi nasi, 3okpema TROPOMI, aktuBHO BHKOPUCTOBYIOTBCA [ AHAJMI3Y
3al0pynnennss mosiTpa B YKpaiHi, NigKpecarOlOuM BajKIHBICTL IX 3aCTOCYBAHHA B OLIHII
eKoNoriyHoro BruiMBy, BojHouac, IHTErpaiist WTYYHOrO THTENEKTY Ta HElPOHHHMX MEpex v
MpoLec OLIHKK eKOJONYHHX HACJHIJIKIB BiifHH MOXKE CYTTEBO MABUIUMTH TOYHICTb JAHHX i
ananTuBHICTL MoHITOpHHETY (Serhii et al,, 2022). 3acTrocyBaHns TeXHOMOr i MTYTHOTO IHTENEKTY
TS aHai3yY eKONOMYHHUX MaHWX € NMEePCHeKTHBHUM HanpsaMom. JlochikeHHs MiaTBepIKYIOTh.
O BMKOPHCTAHHS HElfPOHHMX Mepexk A03BOJAE MOKPALUMTH TOYHICTH NPOIHO3IB | BUSBIEHHS
noTeHiifHMX 3a0pyaAHeHb, HaBiTh 3a ymoB Hecradi manmx (Crasceka, 2024). Lle poburk Taki
TEXHOMOMT OCOOIMBO KOPMCHUMM IS HALIOHANbHUAX EKONOFYHHX TMporpam, HailileHHx Ha
YIPaBAiHHA OPHPOAHHMH PECypcamMu Ta KOHTPOMKBAHHA [IPOMHCJIOBOIO BIUIMBY HA AOBKIJIA
Ax 3azpaqaeTwes y crarm (Tackling Climate Change With Machine Learning | MIT Sloan,
2023), MallIMHHE HABYAHHS MOKE 3HAYHO MNMOMIMILMTH MpOLecH 300py Ta aHAaM3y JaHUX, 10, B
CBOKO 4epry, cnpuse OlibL TOUHOMY MOHITOPHHTY €KOAOTTYHUX 3MiH.

Bucnosru. OTike, TOCAHAHHA CYNMYTHUKOBHX TEXHOMOrMN Ta IITYMHOrO IHTENEGKTY €
MEPCNEKTHBHUM HATIPAMOM [UISl BAOCKOHANEHHS OLITHKH €KOJIOMYHOro BrauBy B Ykpaivi Taka
iHTerpauis  A03sBoase Oibll TOYHO | CBOEYACHO OUIHIOBATH BIJIMB AHTPONOIEHHHMX Ta
npuponHux (PAKTOPIB HA AOBKULIA, 3a0e3nedyioun ONTHMI3AWK mpouecy 300py Ta aHamsy
naanx. BUKOPHCTAHHS IMX 1HCTPYMEHTIR MiABHIIYE e(peKTHBHICTE eKONONYHOTO MOHITOPHHTY,
CNPHAE WBWIIOMY pearyBaHHIO Ha eKOJONYHI 3arpo3n | CTBOPIOE OCHOBY Ui MATPHMKM
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: %
ABTOMATH3ALIA MATEMATHYHHUX PO3ZPAXVYHKIB EKOJIOT I'JH[IX
MNOKA3ZHHKIB HA NPHKJIAAI 'PYHTIB IPHKAPIIATTSA

Conooxun Onee Bozoanoeuy, acnipanm xagedpu exoaocii
Hayroesuii kepienur — k.2eon.u., ooy. 3opin /1.0.
leano-Dpanki6chruil RAYIOHATLHUT MEXHIYHIIL YHIsepCumem nagmu i 2azy

ITpukapnaTTss € eKOJOMYHO BakKIHBOK TEPUTOPIEd 3 BHCOKUM AHTPOMNONEHHHM
HABAHTAJKEHHSIM T4 YHIKAJbHUMH €KONOMYHHMH ocobmuBocTaMH. KinbKicTe aHTPONOreHHO
moaudikosanux nasawadtis wa Tepuropii Ilpukapnarts, BapilOETECA 3a0€KHO Big piBHs
BIUTHBY JTIOAHHH Ta cnein(iku rocnogapehbkoi AiTEHOCTI B perioni Ta Moxke gocsrati 70-80%,
TAKOXK PIBEHb DPO3ZOPAHOCTI TEPUTOPIT UBOIrO perioHy ckinanae Oinbwe 60%, npHCyTHS
MOPYLUEHICT NMPHPOAHO-TEPHTOPIAILHUX KOMILIEKCIB MPHUYIMU BHPOOKaMH, NEPEBaKHO BiA
BUIOOYTKY Ha(TH 1 ra3y, KamiiHHX coje, MHITHHMH 00 €KTaMH, IO HOCATE TeXHOTeHHHIT
Xapaktep, Oe3CHCTeMHOK BHPYOKOK JCIB, HECAHKUIOHOBAHHM BMAOOYTKOM  rpaBiiiHO-
raJICYHHKOBUX [MOKJAAIB B3JOBXK PIMOK, OCYIEHHAM MEPe3BONOKEHHX 1 OONOTHHX yriab,
nigrorieHHsaM tepurtopiit Ta in, [2]. Takoro poay maHi € IIMPOKHM TMONEM Uit aHani3y
eKONONYHOI CHTYallil B perioi.

[eoximiuna ouiHka TEPHTOPIH, sK OamMH i3 cywacHux meroais (ismunoi reorpadii Ta
reoximii maHAWAPTIB, € BAKIMBHM 3acO00M 30epelkeHHs CTiHKOI piBHOBaru y CHCTEMI
ITpupona — INocrioaaperso — JIoauna. KosHa npupoHO-aHTPONONEHHA NEOCHCTEMA TI0-CBOEMY
pearye Ha TEXHOIeHHHH BIUIMB, TOMY € HEOOXIIHICTb Y MPOBEACHH] IeOXIMIMHOIO PaiiQHyBaHHS
TEPUTOPIi HA YCIX 1€PapXivHHX PIBHAX — BiJl HALIOHAMLHOTO, TODTO AEPKABM B IIIOMY,
PEriOHANIBHOIO — AAMIHICTPATHBHIX 00acTel Ta palioHiB, 10 JIOKAJIbHOM — HACCACHHX MYHKTIB
Ta 00’ EKTOBOIO — OKPEMHX TEXHOMeHHHX 00 €KTIB.

Kaprorpadgypanus B eKonorii JO3BOJSE JAKOHIHHO OLIHUTH CTAH JOBKJIIA HA OOpaHOMY
reorpadivroMy o6’exkTi. B 1nboMy mpoueci BaXIHBY ponb  BiAITpaKTh reoiHopMmariiiini
rexHosoril.  Intepaktueii I'IC-moparkn  nossosasiiote  orpumysaTi  indopmauiio 3
pizHux jpkepern, 3acrtocoBy. Pozpolka xkomn'iorepH3osaHux reoiHGOpMaliiiHHX CHCTEM, B
OCHOBHOMY THX, LI10 Da3yHOThCS HA «BEKTOPHHUX MOAensxy», 3a0e3neunna ekonoraMm MOKIHBICTh
BHOKpeMHTH 30HHM cepenosumt. Takoxk 3acrocysauus [IC-man B exonorii 3a6e3neqyc
y3arajibHen s mcbopmauu ACMOHCTPYE TEPUTOPIATBLHY TIPHB'A3KY | MPCACTABICHIS B HA01 b1
3PYyuHIH s aHamizy i MOPIBHAHHS (bopMI lemuunn opranizauii  I'IC
CNPOULYE BUABIEHHS CTPYKTYPH mnpupoaHux 00'€kTiB HAa OCHOBI pi3HuX ¢akTopis Ta
KOMIOHEHTIB exocucteM. 3]

OnuM 13 ¢nocodiB 3acTOCyRaHHS reoiHGOpMAIIiiHOT CHCTEMH MONSTaE Y BI3YaThHOMY
ananisi, mwo nepeadayae MOPIBHAHHA Pi3HHX OO'EKTIB HA OAHIN TEpPUTOPIT ANSl BH3HAYEHHS
B3acMO3anexuocTei M Humu. Lle moxyTs 6yTu aani npo npupOmHI pecypcH, MPOMHCTOBI Ta
TPAHCMOPTHI 00'€KTH, EKOOTIYHI ABUINA.

OnHuM i3 NporpamMHMX KOMIUIEKCiB s nodyaosu exonoriuaux kapt € [IC Maplnfo. B
cepenHi L€l nporpaMM ICHYE cepesioBulle [N Po3podKH A0AATKOBHX [POrpaMHHX MOJIYJIB
AN Crietiani30BaHnX PO3PaxyHKiB, O NOCTiifHO noBTopoloThes MapBasic. [lo npuknaay. kosn
MH OTPHMAEMO JaHi npod rpyHTis 3 sadoparopii, B AKHX BKIOYEH] reorpadiudi KOOPAHHATH B
TadnuyHOMy (opMaTi MM MOXKEMO OJIpa3dy OTPUMATH | KapTy FPYHTIB i po3paxyBaTH €HTPOIIiio
OLIHMBILN 1X OJHOPIAHICTH T4 CTPYKTYPY B HYMCIOBOMY [OKA3HHKY, 3aTPATHBIUM TIPH
upomy minimym 4acy. Kapry rpyuris [lpukapnarra wmoxsa sigpady mnopisuata 3
reoMOpONOriMHOK KapToW. I'pyHTH K HA CyYacHOMYy €Tami, L€ HE MPOCTO BH3HAMEHA
cyOCTAHNIA 3 BU3HAUEHHM CKAAN0OM Le 00’ €KT 3 Pi3HUMI THNAMH 3a0py/IHIOBAYIB,
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Pucynok 1 — Haknananua reomopgonoriunol kapru (penvedy) Ha KapTy cy4acHol
exonorianol cuTyarii Isano-@pankiscekoi odmacTi

Cama x kiapkicTe wux 3a0pyaHioBauis 0O novarky B3arra npod Hesigoma. [Lis
PO3paxyHKiB B YMOBAX HEBH3HAUEHOCTI 700pe MAXOAHTh KoeimieHT B3aEMHOI BIAMOBIAHOCTI,
o nopiBHE eHTponivo ABOX Aevil. Cam ueh koediuieHT YMMOCh CXOXMIT HA KoediuleHT
KopenAuwi Ta noOyaoBanuii Ha MPOCTOPOBIil KOMIIOHEHT] fAKA BH3HAYAC €HTPOIIIO ABOX ABHLL,
Ui icHye 3B'S30K MK JBOMa KOMITOHEHTAMH TPOCTOPOBMX KapTOrpadiuHmx AaHUX TOHOK
BiACOpPY, PO3TAWIOBAHMX XAOTHYHO, 1 AK LIE MOXKe BKa3yBaTH Ha HadBHICTH alo BiJICYTHICTH
B3aEMO3B'S3KY MiK ABHILAMM, LIO ITi ANATAI0TEH €KOIOr 4HIiT OLi Hili.

KAB=T(AB)H(AB)100%

KABindopmauiiiunii koediuienra sianosianocti, T(AB) nokazHink 3HHKEHHS CyMapHO!
neonsopianocti, HABentpomnito cymimenoro kaprorpadiunoro 3o0pasxenns ssuw A i B.Came
SIBUINE EHTPOMii HPOKO BHKOPWCTOBYETHCA IS HEOIHOPIHO PO3NOAINEHHX AAHHX B Teopii
iHdopmauii HOro MOXKHA BHKOPHCTOBYHOTH K MareMaTWuHMii iHCTpymeHT oOpaxyHky, Ha
JAHOMY eTani y Hac € po3podieHi HANPALIOBAHHA Ul ABTOMATH30BAHOIO PO3PAXYHKY AAHOTO
koeditienTy B nporpami Maplnfo 3 BukopucTanns cepenosuma MapBasic.

Bucnosku. IcHye psa METOAMK 1 CAMOCTIHHHX NPOrpamMHuX 3aco0iB, WO J03BOJSKTH
BUSHAYATH  130KOHUeHTpauii 3a0pyaHIOOYMX Pe4YOBMH 3a  pes3yibTaraMd  BHDILISHHS
MATEMAaTHYHHX PIBHSHB, 0 OMUCYIOTH B Tiif Y 1HINH Mipi HAONHIKEHHS PO3CIIOBAHHS IOMITIOK
y rpyHTax, armocepi abo BOAHOMY CepelOBHLIL.

Takum umurom, I'IC BHOCHTHL 3HAYHMI BKJIAA Yy CTBOPeHHA €aMHOro indopmauiinoro
NMPOCTOPY 1A TEPUTOPIANBHUX CIYIKO YIPaRMIHHSA.

Dyukuionanbdi  moxausocti  ['IC 103BONAKOTL  NPOBOAWTH  aHam3  MPOCTOPOBO-
posnoainenol indopmauii. Ha #oro ocnosi kaprorpadiunoi indopmauii € MOMIMBICTE
NPOBONUTH OOYHC/IEHHS KoedillleHTa B3aEMHOI Bi/JMOBIIHOCTI @KOJOMYHHX TMOKa3HHKIB
Pi3HOMAHITHUX aBHMIL,  JIaHWIT 1HCTPYMEHT MOKE BHKOPUCTOBYBATHUCS JUIS BH3HAYGHHS
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B3ACMO3AJIC/KHOCTEH MK AOCHIKYBaHMMI OO'€KTAMH Ta JAO03BOINTH HHCEILHO OLIHMTH
OIHOPIIHICTE ABHII, Y1 TX PI3HOMAHITTA.

Chrucox suxopucmanoi aimepamypu

1 Zorin, D.// Assessment of the ecological status of soil cover and design of
environmental monitoring in the Ivano-Frankivsk urban community. //Ecological Safety and
Balanced Use of Resources, 15(1)// 2024. ¢.39-52.

2. Mimenko JI.B. // T'eoekonorivute palioHyBaHHS, MOHITOPHHT. €KONOM YHHIT ayIHT
TA MEHEKMEHT CTaHy A0BKiAa y Kapnarcekomy perioni i 3axianomy noaiai // Ekonoriyna
Oesneka Ta 30anancopane pecypcokopuctysanns. Haykoso-rexsiunmii sypuan Ne2(8),2013 .-
47c

3. B. Ckuba, M. I'anuyx, H. Bozwriok. O. JIixo // BHKOPHCTAHHA IHTEPAKTHBHIX TiC-
Mannpu BUKJIAAaHHI AMCUUIUIH €KOJIOr4YHOro cnpsamMyBsanHs//30ipauk “Haykosi 3anucku
BepasHcbkoro nep:kasHoro rneaaroriqsoro yHisepeurery. [leparoriani nayk"// 2022 -494 ¢,

4. M_L Trowms // TTiapyynuk // Marematidni METOAM 1 MOJIEIFOBAHHS Y (hi3H4Hii
reorpadii. 2005. - 458c.

3MIHA KJIIMATY TA 11 IPOSIBH

Heeyvra Cogpia Tapaciena, cmydenmxa 2pynu EKOm-24-1
Hayrosuit kepienux — o.m.u., npodh. Mandpur O.M.
leano-Opanxiscsiuit nayionaisri mexuivnuit ynieepcumem nagpmu i 2asy

3MiHa KmiMaTy — L€ OJHA 3 HAMAKTYaJbHIMX [100aibHIX NpodaemM CydacHOCTI, o
BIUIMBAE Ha BCi acnekT KuTTd Ha 3emil. ITiABHIIEHHA TeMIeparyp, eKCTpeMalibHi NMOroaHi
SIBHINA, CKOPOUEHHS ThOMOBHKIB, MABHIIEHHS PIBHS MOpPS, 3HIKEHHS OIOpPI3HOMAHITTS — 1€
THIe NAesKi MPOSBH KMIMATHYHUX 3MiH, AKI BKE ChOTOMHI 3MIHIOKOTH MPHPOIHI Ta COIIambHI
cucreMit. Bakanso BuBuaTH Ui npouecH, mwod oulHMTH IXHiii BIUIMB Ha €KOCHCTEMHM Ta JKHUTTA
moAei, a TakoK po3poluTH epexTHBHI METOIH ananTalli Ta 3HIKEHHs HEraTHBHHX HACIIJIKIB.

OCHOBHI NIPHYMHM KIIMATHYHHUX 3MIH TMOB'A33aHI 3 JIAJABHICTIO JIKOJMHH, 30KpeMa 3i
301/IbIICHHAM BHKHAIB NAPHMKOBHX Ia3iB, WO yTpuMyOTh Tenao B armocdepi. CnamosBanus
BHKOITHOrO manuBa, BUpPyOKa JiCiB, IHTEHCHBHE CIJbChbKE TIOCMOJAPCTBO Ta MPOMMCIOBA
NIAIBHICTD — KI04OB! akTOPH. 1O CNPUSAKOTH 30IIBIIEHHID KOHLUEHTPALT NapHUKOBHX rasis,
30Kpema BYIJIEKHCIIOrO rady, METaHy Td OKCHIY a30Ty.

[TpostBaMu K1IMATHMHHX 3MIH MOJKHA BBAXKATIL

1. [Tiagumenns temreparypun: CepeaHbopiyHa Temneparypa Ha 3emil NnocTynoso
3pocTae, CNPUHMHSIOYM HArpiBaHHA OKeaHiB, TAHEHHS JILOJNOBUKIB Ta 3MiHH B KJIIMATHYHHMX
30HAX,

2, ExcTpemanbHi moromHi  sBuma: YHCIO Ta 1HTEHCHBHICTH eKCTPEMATbHHX
NOroAHMX NoAiil (rmocyxu, yparaim, nosesi) 3na4yno 3pociu. Lle npussoauth A0 30iablIeHHSA
MIKOIH JUIst CLILCBLKOIO IOCTIONAPCTBA, 1HPPACTPYKTYPH Ta JTOACHKOr0 HKHTTA.

3 [TiaBuierns piBHs Mops: Yepes TaHeHHs JIbOJOBHKIB Ta TENIOBE PO3LIMPEHHSA
BOAM BIAOYBAETLCA [OCTYNOBE MIABUIUEHHA PIBHA MOpA, WO 3arpoxkye npuOepexHum
TePHTOPISAM.

4. 3mian B ekocuctemax Ta OlopizHomaHiTT: bararo Buais ¢uopn ta QayHu
3MYLLIEHI [IPHCTOCOBYBATHCA 10 HOBHX YMOB, MirpysaTn a00 HaBITh 3HHKAKTL Y€PE3 SHUKHEHHA
npupoaHoro cepenosumall].

3MiHa KJAIMaTy CTBOPHOE NOJATKOBI BMKIMKH 18 €KOHOMIKH, CIILCHKOrO rocrnojapersa,
BOAHHX PECYPCIB, 3A0pOB's JIOAeN Ta 3arajoM A fKOCTI KuTTA. 3MiHa MOroAHMX YMOB
VCKIAOHIOE BHPOIIYBAHHS MPOAOBONBUMX KYABTYp, 30imblIye PM3HKM 1ns 370POB'A Ta
3pOCTaHHA 1HEKIITHIX 3aXRBOPIOBaHL. EKOHOMIUHI BTpaTH yepes NPHpPOIHI KaTacTpodi TakoxK
3nayro  30iibyr0TheA[3]. OCHOBHOW NPUUMHO KAIMATHMHUX 3MiH € aHTPOnoreHHa
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misaeHicTs. IIpoTsaroM oOCTaHHIX ABOX CTONITB, 3 MOYaTKOM iHAYCTpiajmisawii, JHOACTBO
30IILINANO BHKOPUCTAHHA BHUKOMHOrO MamuBa — BYriLIs, HadTH Ta NMPUPOAHOrO rasy. Imo
MPH3BENO 10 3HAYHOrO 301IbIIEHHA BHKHIIIB NapHUKOBHX ra3is B arMocdepy. ITapunkosi rasu,
taki ax syraekucaui ras (CO:z), meran (CH4) ta oxcua asory (N20), yrpumyiors tenno B
armocdepi, 110 CPpHYMHSE NMOCTYNORE NiJIBHILNEHHS rnodankHoi Temneparypi. Bupyoka nicis,
aki nornuHawoTs COz, TakokK CHpUSE MOCHJAEHHIO UbOro rnpoiecy. Jlo 1HIMX BakIHBHX
(haxTOpiB HAJIEIKUTL IHTEHCHBHE ClJILCLKE FOCNOAAPCTBO, Ke BUAUBIE 3HA4YHI 00CATH METAHY Ta
okcuny asory[2]

3a OcTaHHI AECATMIITTA CEPEIHbOPIYHA TEMNEpaTypa Ha 3eMii 3pocna Ha noHan
1 °C, wo MOoKe 3AaTHUCH HE3HAYHUM, AJIE MA€ CEPHO3HI HACHIAKH LI KIIMATHYHHX CHCTEM.
TanenHs TLONOBHKIB ¥ APKTHLI Ta AHTAPKTHII MPHU3ROANTE A0 MiABHINEHHS PiBHA CBITOBOTO
OKEaHy, WO CTABHTH Mil 3arpo3y NpuOEpekHl MiCTa Ta KpaiHH, 3a NpOrHo3ami, KO noTOYHI
TeMIH TaHeHHsA 30epiraTHMyTbCs, AECATKH MiJbiOHIB Nt0jeH MOKYTb BTPATHTH CBOI JAOMiBKM
yepes MABMIIEHHS piBHA Boau. KpiM  TOTO, CMOCTEpPIraeThes 3pPOCTAHHS  KUILKOCTI
eKCTPEeMaJIbHIX MOrOHHX ABMILL, TAKHX SK MMOBEHI, MOCYXH, yparanu Ta nicosi noxexi. Y 2020-
X pokax Taki kpainm, ax Ascrpanis ta CIITA, 3a3nanm MaciutabHuX MOKEIK, WO SHULIHIIN THCAHI
rexTapiB JICIiB 1 3aBajM 3HAYHHUX EKOHOMiuHHX 30uTKiB, ExcTpeMansHi morojHi nmoaii Takox
MPU3BONATHL 710 BTPAT y ClIbCHKOMY FOCMOAAPCTBI, IO CTABHTL Ml 3arpo3y MpPOAOBOIbYY
Oesnexy OaraTbox KpaiH.

Jna Goporebu 3 kmMATHYHUMHM 3MiHAMH HEOOXiHO BIPOBA/UKYBATH PI3HOMAHITHI
crparerii, ski AOMOMOKYTb 3MEHUIMTH BHKMIAW NAPHUKOBMX TrasiB 1 ananTyBaTHCH /10 HOBHX
ymos. [lepexin Ha BIAHOBMOBaHI MKepena eHeprii, Takl AK COHAYMHA Ta BITPOBA, € BAKIUBHUM
KPOKOM Ha NIIAXY MO 3HIDKEHHS BYTJIEIEBOrQ CHiay. 3MiHA TMIAXOMB Yy  CLABCHKOMY
rOCMOAAPCTBI, 30KPEMA  BIPOBAUKEHHS METOMIB 30€PEKEHHS [PYHTY Ta 3MEHLICHHA
BUKOPUCTAHHA AOOpUB, TAKOXK MOJKE HOMOMOITH 3MEHWHTH O0CAT IWKIUIMBUX BHKHIIB,
Po3pobka iHpacTpykTypH 15 3aXHCTY NprOepekxHuX PaioHIB Ta CHCTEM BOIONMOCTA4aAHHS, MO
€ CTITIKHMHM 10 3MIHH KITiMaTy, CTaHe Ba)KTHBHM €TeMEHTOM ajlanTali itHux cTpareriii[4].

3 ormsay Ha cknagHicTe npoOneMu 3MiHM KiiMaty, e(eKTHBHE BupileHHA norpedye
AKTHBHHX J1ilf Ha BCIX PIBHSAX CYCIINLCTBA — BiJl OKPeMUX IPOMASH 10 AepKaBHHUX IHCTHTY LU
Ta MIKHAPOAHO! CrijbHOTH. Hukue 3anponoHOBAHO JleKijlbka peKOMEeHJallil, fKi MOXKYTh
AOMOMOITH 3MCHIINTH BILIHB KJIIMATUHHHUX 3MIH 1 CIIPUATH CTANOMY PO3BUTKY.

[liaTpumvka BiAHOBIIOBAHOI EHEPreTHKH

IlepioueproBo Lie BUKOPHCTAHHS «3eneH0Ty enexktpoeHeprii. [Ipu moxuineocti, obuparth
€HEPronpoBaiigepis, AKi NPONOHYITH BIAHOBIIOBAHI IKEPEsa €Hepril HANpPHUKIAA COHSYHY 4H
BITPOBY.

Y CTraHOBKA COHAYHHNX naHenel 1e BCTAHOBNEHHS COHSYHHX NaHenei Ha aaxax npusBaTHUX
OyauHkiB ab0 JKUTIOBHX KOMIIJIEKCIB MOMXKE 3MEHIIWTH 3a/eXHICTh  Bil  TPaanLiiHuX
EHEProUKepen Ta AONOMOITH 38KOHOMHTH HA eMeKTPOeHeprii.

InBecTyBaHHs B «3eneHi» douan e mae MOKIMBICTD IHBECTYBAHHA B €KOJOTIHHO HHCTI
TEXHOJ0IT a00 MiIANPHEMCTBE, IO BUKOPHCTOBYIOTDL CTANMIT 11 AXi 4.

3accucm i aionoeaeinnsn npupoou

ITocanika nepes Ta O3eJ€HEHHs, CAPUATHME 3HUKEHHIO BYTJIEKHCIOrO rasy i CTBOPEHHIO
NOMAATKOBHX 3€JIEHHX 30H.

[lixTpuMKa MPOEKTIB BiZIHOBIEHHS €KOCHCTEM, JAOJYHATHCS 0 IHILIATHB 3 BiJIHOBJIEHHA
JCIB, BOAHO-DONOTHHX yrifb, Kopaiosux pudie abo npubdepekHux 30H, a/UKe TaKl eKOCHCTEMH
NOMINHAKOTE 3Ha4Hl 00CATH BYIJIELIO,

Ll{e onHi€O peKOMEHIALICK) MOXKHA BBKATH PALlOHANLHE YIPABIIHHA BiIXONAMH.

Croay MOKHA BIAHECTH COPTYBaHHA Ta nepepodKy BIAXOAIB. BioKkpemieHHs raacTuka.
nanepy, CKja Ta OpraHidHHX BIAXOIB JaCTh MOMKIMBICTL MepepoOHTH AaHi MPOAYKTH | B
NMOAANBLIOMY MATH 3MOTY TMOBTOPHO X BHKOPHCTOBYBATH.
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3MeHIWeH s BUKOPHCTaHHA OfHOpasosux peveil. Bimmasarn nepesary OGaratopasosum

MISIIKaM, CyMKam, KoHTeliHepaM. Bubnpaty ekonoriuHo 4ucTy ynakopky abo KyrnyBaTi ToBapH
0e3 ynakoBKH.

Komnocryeanust opraniunux sigxonis. CTBOpeHHS AOMAIHLOIO KOMIOCTY AONOMArae
NepeTBOPHTH OPraHiuHi BIAXOAH HA J0OPHBA, CKOPOUYIOUH BHKIIH METaHy 31 3BAINIIL,

Orxe, 3MiHa KJIiMaTy — L@ He NPOCTO npodiema MaiiGyTHBLOrO, a pPeaibHICThb, 3 AKOIO
cTuKaeTeea cyvacHuii csit. [lns 30epexenns craduipHOro kiamary ta 3abesneuenns Oe3nexu i
noOpodyTy MalidyTHIX MOKONMiHL HEOOXiZIHO HeraiHO BKWBATH 3aXOAIB Ha rNnodanbHOMY,
HAL[IOHAIbHOMY Ta MicueBOMY piBHAX. TTO€AHAHHS CKOPOYEHHA BHMKWIB, ananraiuil 10 HOBHX
KJIIMATHYHUX YMOB, MIKHAPOAHOIO CHiBpOOITHHULTBA Ta 3MIHH MNIAXOAIB 10 PECYPCIB MOKE
ZOTMOMOTTH JIOACTBY TPOTHAIATA HETaTUBHHM HACTIAKAM KTIMATHYHAX 3Min. JInumre cnimbHIMH
3YCHIIAMI ypadiB, Oi3HECY Ta rpOMAAsHCHKOIO CYCMiIbCTBA MOMKAHBO CTBOPHTH YMOBH st
CTIHKOro po3BHTKY Ta 3a0e3neverHs cTabiibHOro Kamary a1 MailOyTHIX [OKOJIHb.

Chucox suropucmanof aimepamypu:

1. Kypc "3enennii nepexiz i knmMarugHa HeHTpanbHiCT"

2. 3mMiHa KIMIMATY: TPUYHHNA Ta HACI KK

URL: https //www ekoenergy org/uk/extras/climate-change/

3. Yomy xiimar 3MiHi0eTeeA, Exoais

URL: https://ecoaction org ua/zmina-klimatu-ne-pryrodnyj-protses.html
4. 3mina kimarty B YkpaiHi Ta csiTi

URL: https://ecoaction. org.ua/zmina-klimatu-ua-ta-svit html

1 YkpalHcbka KniMaTudnaa mepeska. [puanan ta noxasn

URL: https://ucn.org.ua/?page_id=66

AOCIUKEHHA AKOPCTKOCTI NOBEPXHEBUX BO/I
¥ BOONOUMAX-OXOJIOTKYBAYAX

Puuar Tapac /Tveoeuu, acnipanm kadedpu exoaozii
Hayrosui kepisnux — o.m.it., npoh. Apxunosa J1.M.
leano-Ppanxiecoruit nayionanrsuuti mexuivnuit ynieepcumem naghnu i eazy

Cepen rigpoxiMiuHHX PH3HKIB s TEIUIOBHX  EIEKTPOCTAaHUii 3  OOOPOTHOIO
CHCTeMOIO BOAOMOCTAYAHHS Ta BOZOHMOI) — OXONOMKYBAUAM BAXKIHBHUM € JKOPCTKICTE BOOM,

Hamu npoBeaeHi N0CHI/IPKEHHS BH3HAYEHHS JKOPCTKOCTI BO/1 ByPLUTHHCHKOI BOAOMI, 1110
3HAXOAATHCS MM BIUTHBOM TEMioBOI enexTpocTauil, JociiKyBaiMch BMICT KATIOHIB KanbLiio i
MAarHii0 Ta aHioHiB cyabpatie | xaopuaie. Jlna nocaikenns obpani soau p. 'mmna Jlnma, va
AKITi CHOpy/UKeHa BOAOWMA, BOAOHMM - Oxonomxkyeaya Ta p. Jlwictep. [lna mopiBHAHHS Ta
BU3HAYEHHS SKOCTI BOJA BUKOPHCTAHO €KONOTYHI HOpMATuBH, 31aHo TirieHiYHIX HOPMAaTHBIB
AKOCTI BOAHM BOAHMX OO0 €KTIB AUIsl 3a/I0BONICHHS MUTHIX, I'OCTIONAPCEKO - MOOVTOBHX Ta 1HILMX
norped HacenenHs (2022 p.).

Posriianemo Bmicr Kanbuio (puc 1). 3a pesyibrataMi JiTE€PaTypPHOro MOWYKY, BMICT
Kkationy kanpiiro v p. ['nuna Jluna (nami 3a 1993p.) — nocrarhbo srcokuii 198 mr/am’. V soxi p.
JlHicrep (naxi 3a 1993p), sonoiimu ( aaxi 3a 1993 p.. 2008 p., ta BaacHi pocniukerns - 2023 p.)
MOKA3HMKKN BMICTY KaTiOHY - MEHLIE €KOJoriYHoro Hopmarmusy, Crocrepiraemo cradijibHHI
BMICT KaJbLIK ¥ BOAAX BOZOHMH - OXONOIKYBa4a.
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Pucynox 1 — BMiCT KambIiio y MOBEPXHEBHX BOAAX BOAHHX 00 €KTIB, MO 3HAXOAATECS i
BIUIMBOM I ANPHEMCTBA

BwmicT kaTioHy MarHiio Mmae meeHi ocodmupocti (puc 2) Pesyasratm ctabimbHi, He
MEPEBHIIYIOTH EKOJOMYHIH HOPMATHB, OKPiM nokasHuka 3a 2023 p., Ha AKMM [POAOBXKYEMO
npawioBaTy. 3arajoM, 3a BMICTOM KaTiOHIB MArHIIO | Kalblil0 Yy NMOBEPXHEBHX BOAAX, MH
0auuMO MepeBary BMICTY Kanblik, U0 MiATPUMYE 3arallbHOHAYKOBI TBEP/UKEHHS, LION0
IDOCIIKEHb TAKOrO HAaNpsMKY,

Hocnimkysanuce smict cyasdaris 1 xnopumis (puc.3, 4), [lpononyiorscs pesyabtaru
BIACHMX J0chi/keHb 3a 2023 pik. 3aranom, MOxHA 3poOMTH BHCHOBOK, 1O MEPEBHILEHb
CKOJIOMYHHX HOPMATHBIB HE CMIOCTEPIraeThCs 1 A00pe 3po3ymija TEHACHLIA A0 MiABHUICHOTO
BMICTY XJIOPHAIB, IO MATBEPIKYE TEXHOTCHHHIT BIUTMB HA BOAHMIT 00 €KT.

Jlas mOpiBHAHHS MPOMNOHYEMO PEe3yILTATH TIOKA3HHKIB JKOPCTKOCT Ta ii CKIATOBMX Ans
BOAHMX 00’ €KTIB, W0 3HaX0aATLCA miz BrumBsoM JloGpoTeipeskoi TEC, Bennynna KoperkoeTi y
mexax Bia 14 mr-exs/am * (6ina c. Pokers, mo 3naxonuTsca Ha sinctani 1, 5 km Bix Tennosoi
enexTpoctanilii) no 5,1 Mr-exe/am 3 Cinenp). Bucoki mokasHHKN HKOPCTKOCTI  TTOACHIOKOTHCS
nepesuinennam I'JIK 3a cynb(aramu  Ta kanbuiem [1].
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P. Tt s P Jwiczep sosomue, 1593 p sozodn. 2008 posozoma;, 2023 p.  exosorimen
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Pucynok 2 — BMicT Marsiro y nopepxHeBux BOIax BOAHHX 00 €KTiB, IO 3HAXOUATLCH TTiJ
BIUIMBOM I INPHEMCTBA
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Pucynok 3 — Bumicr cynbdaris y Boaax BoaoiivMu — oxonoskysaya (rpodu 2003 p)
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PucyHok 4 — BMICT XJ0pUIIB Y BO/IAX BOAOHMH-0X0N0/15KyBava (npodu 2023p.)

OTtpumani HaMH Pe3yNbTATH CBIAYMATH, MO NOCTIAKEHA BOJA MAE MOMIPHY TBEPHAICTD.
BMicT {iOHIB Kanbli) B CEPEAHBOMY BONONMI - oxomoaxyeaui — mo 120 mr/am’, we
NEPEBHILYIOTE CKOIOT YHHI HOPMATHE, 2 BMIiCT MArHiio, B CEPEAHbOMY, Y BOLOiMI — 22 mMr/am’.
Honn kanbuito i Marmilo BiZirpaioTh BakiMBy PONb B CONBOBOMY CKJIaNi MPUPOXHHX BOA.
OnTimaneHe  CTIBBITHOMIEHHS coneli  KanbIiK0 | MarHily Yy BOAOMAax i3  cmadko
MinepanizoaHolo Bojolo cranosuts Ca’'; Mg® sk 3:1. 'V cunsHO MmiHepanisopauiii soai ue
CMiBBIAHOIIEHHA 3BHYaitHO craHoBuTh 3.2, TOOTO OlsblIE MICTHTBECA CcONell  MarHio.
KoHnenTpailis foHIB Kanblild B MPHPOIHHX BOJNAX 3aN€KHTh BiJl CTAHY XiMiuHOI piBRHOBaru
kapOoHaTHO! cucTeMu[2].

3a pe3yabTaraMM  BIACHMX Jochikenb, vy 2024 pomui, 3arankHa JKOPCTKIiCTh
y BypmTHHCHKifi BOnOiiMI - OXONOMKYBAdi CTAHOBHTHL 5,51 Mr-eks/ M _ y BOJOBINBIAHOMY
KaHaJii JKOPCTKICT cKianae Bia 6,13 10 6,04 mr-exs/ am®, i3 CriBBiAHOWEHHAM TIOHIB KAL) i
MArHito gk 3.1, wo Bkasye Ha BoOaHUIT 00 €KT 13 CNadKO MIHEPaNi30BAHNMH BOLAMHY.

CHucok sUKOpUCIanor iimepamypu:

1. B.B. Cuitnncekmii. OJI. Kosanpuyk, P.C. IllxymGarrox. OuiHroBaHHA BIJINBY
Jlobpoteipeskoi TEC Ha ripoexonoriugi NoKa3HHKH MORGPXHEBHX BOM MPHISTINX TePHTOPIH
Exosnoris Ta aoekiang. Haykosuii Bichuk HIITY Vkpaivn - 2016 Bun.263. C. 257-264.

2. Bina T.A., gouent, Jlawenko €.B., Oxpivenko O.B. KomriekconomMeTpnanuii MeTon
BH3HAUEHHS 3aranbHOl TBepAOCTI moBepxHeruwx BoA. Enextpomumii pecypc URL: http://wra-
journal ksauniv ks ua/archives/2020/1/11,

JAUHAMIKA 3MIHH OITALIB ¥ MICTI IBAHO-®PAHKIBCBKY

Yynipuyx Boaooumup, suxosanews cypmia « GLOBE: nac bazamo- 3eman oona»

Hayxoeui kepicrik: kepienuk zypmea « GLOBE: nac 6azamo- 3eman oona»
Baoai Barennuna Apemisna

Micora owmsana exonozivna emamyia leano-Ppanxiecsroi aticokol paou

AKTyaabHicTs Temu. Bueni noBenn, wo IHTEHCUBHICTE | HACTOTA €KCTPEMa/IbHIX ONazis
3pocTae 3 MIABHINEHHSAM T[NODANEHOI TeMmmrepaTtypi. 3a3HA4aeThes, WO Take BHOyXORe
301IBIIEHHA KIJIBKOCTI ONajiB MOKE 3aB/aTH LIKOAH €KOHOMIL Ta COLianbHIl CcTabinbHOCT B
PI3HHMX KPAIHAX, 8/UKE PEKOPAHI 3JIMBM TICHO NOB A3aHI, HANPHKIAL, 3 NOBEHAMM T4 HAABHICTIO
nuTHO! BOAM. Lli nprponni sBMIa MOKYTE MPH3BECTH A0 MIOACEKUX JXKEPTB | GIHAHCOBHX BTpAT
V PI3HHX YACTHHAX CBITY.

Buxozasun 3 uboro, My BHPILIHJIH MPOAHAII3YBaTH CHTYALIIO B MicTi IBaHo-DpankiBCbKY.

MeTa AOCTHIUREHHNA: NPOCTIAKYBATH JHHAMIKY 3MIHM KITBKOCTI omadiBe B IBaHO-
DpaHKiIBCHKY.

JocnigkeHHs BHKOHYBaJOCh i3 3aCTOCYBAHHAM CHCTEMHOIO | MOPIBHSUIBHOTO METOAIB
ananisy Tta cunresy. Ilpm oOpobui (axTHyHHX JAHHX BHKOPHCTOBYBAJMCH PO3PaxyHKOBO-
aHaniTHYHI, rpadiyHi, MareMaTHYHI METO/H,
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CnocrepeskeHHs 3a KiNBKICTIO ONaAiB MPOBOAMINCHE B pamkax MikHapoaHO! nporpaMu
GLOBE (I'noBanbae BHBYEHHA Ta CrOCTEPE)KeHHs 3 METOI [MOJIMIIeHHA JOBKiA) Ta
BHKOPHCTOBYBAINCH NMPOTOKOJIN JIAHHX, AKI 3aNOBHIOBAINCE MIChbKOK JHTAYOK €KOJOriHHOK
CTAHLIEIO HA CaliTl IPOrpamMH.

ITouanu cnocrepeskenHs 3 ciuds 2015 poky 1 IPOJORKYEMO CIIOCTEPITaTH | B AHMIT Yac.

Bci nani cnocrepeskeb 3aHOCHIN B TAOJMLL,

Anams nposoanay 3a TabnuisiMu Ta rpadikaMu 110 nopax poxy.

BHBUMBIIM AMHAMIKY KITBKOCTI OMAAIB ¥ HANIOMY MICTI MOXKHA CKa3aTH, MO HACMIIKH
3MiHH KJIMaTy BKE NOMITHI. B3HMKY BUNAaae J01, a HE CHIr.

Lle ogaum nposiBoM 3MmiuM KiiMaty € 3011bLUEHHA NMOBTOPIOBAHOCTI Ta IHTEHCHBHOCTI
HeOe3meunux | CTUXIHHAX SBWIOI MOrOAW — e 301ALIIeHHS 1HTEHCHBHOCTI MAOMIB, 37HB 1
cHironaais. Lle 3yMoBare 301bLIEHHS NABOAKIB. BCE yacTiwiiMM Ta iIHTCHCHBHILUWHMH CTAKTh
rPO3H, WKBAJIH, IPaj, MOCYXH, XBUJI Tena.

Tomy noTpibHO aganTyBaTHCS 0 LHX 3MiH.

Ajanraliis 10 3MiHH KJIMaTy — 1€ PUCTOCYBAHHA /10 HasBHIX ab0 O4YIKYBaHHX PH3HKIB,
CHPHYHHEHUX 3MIHOK KaimaTy. Buachi 3axozam 3 ananrauii CTBOPIOKOTE JOAATKOBI MONUJIHBOCTI

Lenye kinbra pimens moao azanrauii 10 3min KaiMaTy.

Mo-nepme, HeoOxinHa edexTBHA KaHaNI3aLliiHA CHCTEMA, SiKA JI03BOJNSATHME BIIBOJUTH
BeJUKI MACHBM BOAM 3@ BIIHOCHO KOPOTKUM uac. Bazumso oHoBmoBatH, a, 33 norpedu, i
PO3IIMPIOBATH 3MUBHY MICBKY KaHAM3aWiliHy cHCTEMY. 00 BOJIa HE 3aCTOBANACH HA NOPOrax i
HE 3aTomUioBana OYAMHKH. A TAKOXK, KOHTPOMKOBATH PEryISPHICTH OYMILEHHS TA TEXHIYHE
obciryroByBaHHs KaHasi3awil.

[To-apyre, TOPOKHE TOKPUTTA MAe€ TMPOMYCKaTH BOAY, OO BOHA HE 3amMIINNACh Ha
HLOMY, & MpPOCOYYBajJach B IPYHT. TApHUM MPHKNAZAOM TAKOrO MOKPHTTA € OpyKiBKa. sAKka
BUIJISIAE %K PeLniTKa, 3-Mij 1Kol pocre Tpapa, BoHa N03BOMAE SMEHLIWTH HArpiBaHHS TEPUTOPIi
nopyt Ta 3ade3nequye ROMpPaHHS BOTH B IPYHT.

IMo-Tpere, 30IMBITHTH TNOMLY 3@MEHNX HACATKEHb, /UTA 3MEHINEHHA 3aCTOK) BOIN Ha
MOBEPXHI,

Macwraduimum i CKIaAHIHM PilleHHsAM € CTBOPEHHS NMi13eMHUX pelepByapis abo
pesepByapis Ha Jjaxax OyAHHKIB, Y AKX MOe 30MpaTHCh J01110Ba BOJA,

IMorim w0 BOAY MOKHA BUKOPHCTOBYBATH AJA TEXHIMHHX noTped, Hanpukman, noJnusy
THIIMX POCIHH abo /1A rocnonapckkux norped. Lle nonomMarae MicTy He NOTOHYTH NMPH 2JHBaX |
napanensHo 3abesnedye HOro BOJOK [PH  BIACYTHOCTI ONAAiB T4 CHAPHAE 3MEHIIGHHK)
CHOJKHBAHHA BOIH, €KOHOMII eHepril.

ABTOMATHU30BAHE MNPOEKTYBAHHS I'IBPH/IHUX COHSAYHHX
EHEPTETHYHHX CHCTEM

Maunopur Pocnmucaae Oaezoeuy, cmyoenm zpynu AKIIm-23-1
Haykoeuis kepisnux: K.m.n., dogenm JTazoitda Andpii Ieanosuy
leano-Dpanriscoiuit nayionansuuit mexiivnuil yuieepcumem naghmu i 2azy

Ha coorogHimmiii [geHb po3poOOJEHHA EHEPreTHYHHMX CHCTEM 3 BHKOPHCTAHHAM
BiaHOBMOBaHuX pxepen eweprii (BJAE) Gasyerbes, nepiu 3a BCe, HA HU3LI 1HKEHEPHUX IMIAXOAIB
110 MPOEKTYBAHHS OKPEMHUX KOMMOHEHTIB. Lle CBIYNTE MPO BIACYTHICTH HAYKORO OOIPYHTOBAHOI
METOAOMONT PO3BUTKY CHEPreTHMHYHNX cucTeM 3 BHKopHucTanHsM BJIE sk €aMHOro uijoro.
OnTumizamis napamMeTpiB OKPeMHX BY3/IB 1 AeTasieil yCKnamHeHa uepes 30ypeHHs, BHKIMKAHI
B3aEMO/IIEK) MK KOMMOHEHTaMH, X PO3MIMEHHSM | HecTadITBHICTIO YMOB podoTH. Bupimenus
uiei npoOneMH MOMKE TMOAAraTH Yy CTBOPEHHI ONMTHMAIBHUX TEXHOJOTIYHHX KOMIUIEKCIB,
noOyAOBaHMX HA peasisauii CHMCTEMHOINO0 HAYKOBONO MIAXOAY, MOECAHAHHI PI3HOMAHITHHX
METOJIIB T4 3aCTOCYBAHHI HAYKOBO OOTPYHTOBAHHX TEXHIYHMX | TEXHOMOTIUHIX PIIIEHb.

OcHoBHi kputepil riopuanoi eneprerudnoi cucremu (I'CEC) Bkaoou4aTumMyTh BapTicTh
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CHCTEMH AK OCHOBHHII CKOHOMISHMI KpHTepiH moao kinekocti sukugie CO: Bio AM3CIBHOTO
reHepaTopa Ta pIBeHh BHKOPHCTAHHSA HEBLIHOBITIOBAHOI eHEPrii AK exkonmoridHi kputepii. Kpim
toro, aediunt edeprii Ovae posrasnatves sk kpurepiii Haniiinocri. ae 'CEC mae siznosinati
BHMOraM 10 Hasantakenus cucremu. Lli kputepii 3abesneuars 30anancoBanuii miaxia sik 1o
EKOHOMIUHOT JOLIILHOCTI, TAK 1 10 eKOJIOruHOi CTHIKOCTI 11 4ac 00CAVIOBYBAHHACHCTEMIL.

Cranuii pO3BHTOK BHCOKOTEXHOJIONIYHMX KpaiH nojasrae y BUOIPl €KOJOYHO YHCTOl
EHEPICTHKH, SKA HE 3aBJABATMME LIKOAM MaWOyTHIM noxoixinuam T1a poskiuno [1.3]. 3a
nporuo3om Muknapoanoro enepretuunoro arenrcrsa (MEA) y 2024 poui norysuocti BJIE
BUPOCTYTh HA 278T BT, 1110 Ha 19% Ginsine nopigiowoun 3 2020 pokom [ 1.4].

g 2600
2400
2200

2000
1800
1600

1400

1200 >

1000 T T v T - r
2019 2020 2021 2022 2023 2024 2025

= \Wind and PV w—— Hydropower w— Coal Natural gas
1EA, All rights ressives

Pucynox 1 — 3aransti noTYAHICTI BIA PI3HUX BHIB NAnuBa | TexHoaorii | 1].

CoHsiuHa Ta BITPOBA BBAMAKTHCH OCHOBHMMH BEKTOPAMI PO3BMTKY CIEKTPOCHEPICTHKN
BLIJIOMY, @ HE TUILKHK 11010 BIHOBIIOBAABHOL. [le MoKeMO nodaynTh 3 1porto3y BCraHoBICHHX
MOTYIKHOCTEH B 3a7GKHOCTI BIJI THMIB NATHBA TA BHKOPHCTOBYBAHWXI Texuomnoriit (puc. 1.1).
[MepenbauaeThen, MO BIHORIIOBAHI wKepena eHeprii no 2025 poky o0keHyTh BHPOOHHITBO
eHepril 3a paxyHOK CHAIIOBAHHSA BYILUIS | TAKMM HHMHOM CTaHyTh HaiGLIbLINM JKEpeaoM
emekTpoeHeprii y ceiTl . Takoxk ouikyeThes, mo a0 2025 poky sactka BJIE y 3araasnomy odcsisi
BUPOOHHIITBA eleKTpoeHeprii cknane 35%.

Muixuapoase areHTcTBo 3 BiaHosmosanux mkepen eneprii (IRENA) onybaikysano
LWOPIMHOIO  AOMOBLAL [0  €KOHOMILI  elekrpoeHepreruikn  «Bapricts  BupoOHMUTBA
eslekrpoeHeprii 3 noHosiroBanux xkepen 8 2020 pougy (taba 1.1) .

Tabnmus 1.1

BapricTs en1exTpoeHeprii B 3aN€XKHOCTI BIA DKEepena

Jxepeno eneprii 2010p. 2020p. 3mina y
(S/kBT-roa) (S/wBr-ron) BigcoTkax (%)

biomaca 0.076 0.076 0%
["'eoTepmanbHa eHepreTika 0.049 0.071 45%
[iapoenepreTria 0.038 0.044 18%
Conguna enepris 0.381 0.057 -85%
Konnenrtpaitis cousanoi exeprii 0.340 0.108 -68%
Birposa enepreruxa (Oeperosa) 0.089 0.039 -56%
Bitposa enepreruxa (Mopebka) 0.162 0.084 -48%
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Omxe, 36inpmenna obcaris supobuuursa BJIE B enepreruanux Oamancax cripuaTMe
MiBUIIEHHIO epeKTHBHOCTI rocnoAapChKol AISNBHOCTI Pi3HHUX 32 OOCATOM CrOKHBa4is eHeprii
Ta CTAJIOMY PO3BHTKY CYCIIJILCTRA,

OcranHiMu pOKaMH BIAHOBIIOBAHI CHCTEMH, AK-OT ABTOHOMHI COHsYHI POTOCNEKTPHYHI TA
BITPOBI YCTAHOBKHM, HAOYJIH IIMPOKOro MOIIMPEHHs y cBiTi. OaHAK Taki CHCTEMH HE MOXKYTh
3abe3neynTu Oe3nepepBHE ENEKTPONOCTAYAHHS, OCHOBHA 1X po0OTa 3aNEKUTh BiJl CE30HHMX
(haxropis: doroenexkrpuuni cucremu ManoedexkTHBHI B NMOXMYpl OHI, @ ABTOHOMHI BITPOBI
YCTAHOBKY HE 3aBXNIM MOXKYTh MIATPHMYBATH TMOCTIITHI HABAHTAIKEHHS YepPe3 3HAUHI KOITHBAHHS
WBHAKOCTI BITPY MPOTATOM POKY. 3 Oriisiay Ha ue, KOMOiHALls KiJbKOX BiJIHOBJICHHX JIKEpEs
eHeprii € OibL BUMAHOK 3 TOUKM 30py BAPTOCTI, ePEKTHBHOCTI TA HAQIIHOCTI, HIJK CHCTEMA HA
OCHOBI OAHOTO AKepena [2,5].

Taki KOMOIHOBaHi  CHCTEMH  BHKOPHCTOBYIOTH  TMOPHAHMMH  BiTHOBAKBaHHMH
eneprerudammi cucremamit (FBEC) 1 sanMwaroTbes OAHMMHM 13 Haiibinblie 3pocraro4mnx
cerMeHTiB puHKy. B pesyabtari niik/noyeHHs BITPOBHX Ta COHATHHX )OTOCNeKTPHIHHX CHCTEM
cTae Bee Ol/blll JOCTYITHHM

[OpuiHi CHCTEMH ENEKTPOXKHBICHHS MOXKYTh OYTH CIPOEKTOBaHI K aBTOHOMHI abo
niZiKa04eri 10 mepexki. Pospofka Takoi cHCTEMM BPaxoBYE YHCIEHH! (hakTopH, 30Kpema
JOCTYTHY MNOTYKHICTb, BAPTICTh €NEKTPOSHEPTTl Ta METEOPOIOri4HI 0COGIHBOCTI KOHKPETHOrO
MicLs po3TamyBaHHA, MepeKeBl CHCTEMH 3aCTOCOBYHOTHCA Tak, 100 3a0€3neunTH JI0KaJibHI
noTpedH B €HEPrii, & NpH HAABHOCTI HAUTMUIKOBOI MOTY/KHOCTI T MOXKHA TPOAABATH B MEPEKY
Ul nepeaadi B perionn 3 gediumrom exepril. Y BHIAAKY HEAOCTATHBOrO BUPOOHHUUTBA CHEPIil
3 BIAHOBIEHHMX IUKEpeJ, HEOOXIJAHA MOTYKHICTH MOKE BUHTH 3 MEPExki, WO BHKOPHCTOBYE
CIOKHMBAHHA B JOAATKOBHX HAKONHYYBa4ax.

[Tin wac npoxomwkenns supobuuyol npaxtukun Ha (ipmi «ZPUE Vkpaina» npuitmas
GesnocepeaHio y4acTh y BCTAHOB/IEHH] Ta HAJArOUKYBaHHI MOMYJIBHHX HAKONN4YyBa4lB €Heprii
BEIMKNX TOTYXKHOCTEH, @ TAKOK TPOBOAHMB HOCHIZKEHHA CHCTEMH aBTOMATH30BAHOTO
yupasninus SPS-Control, sixuii  konTtpomoe podory BCIX NPHCTPOIB, BCTAHOBJICHHX B
eneproakymyasaTopi ( puc.2).

Takum yuHOM, ans 3abe3neyeHHAs MaKCUMAlbHOI e)eKTHBHOCTI CHCTEMH, CKOPOYEHHSA
BUKH/IB Y HABKOJHIIHE CEPEOBHIIE Ta MiHIMI3allll BUTPAT HA BUPOOHHUITBO eHeprii HeoOX1IHO
BUKOPUCTOBYBATH METOAM Oaratokpurepianbhol omrumizauit ta ynpasminua. LI meroan
N03BOJIAIOTL 3AMIHHTH ONTHMANLHY CTPYKTYPY CHCTeMH i ONTHMI3yBaTH PO3MOMIN eHeprii,
OTPUMAHOI 3 PI3HUX [KEpet.

Orxe, eHepreTHyHi CHCTEMH 3 BHKOPHCTAHHAM BiAHOBJIOBAHMX [DKEPEs €Heprili — ue
3py4HMI Ta exonoriusMii cnocid 3ade3neunTtu OyNHHOK enexkTpoeHeprietd. Born Mae enukuii
pecype s nporpecy Ta CTAHE OCHOBHUM BUPOOHHKOM ENeKTpOeHeprii y MaiibyTHbOMY.
[lepesaru BUKOPHCTAHHSA.

» EKONOrYHICTH - HE BHPOOISIE BUKIJTIR 320pYAHIOIOUIX PEHOBUH B aTMochepy.

e EKOHOMISt KOLUITIB.

o 3pyuHICTL — AOCTYNHA ¥ OYAb-SKOMY KVTOYKY CBITY.

» HamiitnicTs - ctanuii Ta KONEKTOPH MAlOTh TPHBAINIT TEPMIH CITyKOH.

ExonorigyHo 4HCTHiT Ta AOCTYMHMIT BUPOOHHK eHeprii, SKHi Mae BEeTHKHI MOTeHIan ais
nporpecy. Bona 10noMoKe 3HH3MTH 3aJieXKHICTh Bijl BHKOIMHOIO MajuBa Ta MOKPALUMTH AKICTh
HABKOJHIIHLOIO CEPellOBHIIA,



PucyHox 2 — ABTOMATH30BAHE VITPAB/IiHHA HAKONHYYBa4iB CHEPIil

Cnucox suxopucmanoi aimepamypu:

|. "BiiHOBNHOBAHA €HEPreTHKA TA CHCTEMH po3ocepekeHoi renepatii,” Kpi.na. Available
at: https://ep.kpi.ua/uk/node/24. [Accessed: May 25, 2021].

2 Bajpai, P. and Dash, V. (2012) “Hybrid renewable energy systems for power generation
in stand-alone applications: A review,” Renewable and Sustainable Energy Reviews, 16(5), pp.
2926-2939.

3. [IpoekTyBanns cHCTeM aBTOMAaTH3AMT TexHONOrIuHKMX mpouecis [TekcT]: Hasa. mocid. 3
Kypc. Ta JNMAOM. TPOEKTYBAaHHA 118 CTya.  cnen. "ABTOMaTH30BaHE  YTIPaBJiHHA
texHonoriyiumu npouecamu” / B. I Towmncekuii [Ta in.]. HauionanbHui TeXHIYHHH YH-T
"Xapkiscbkuit nomrexHigamif ig-1". - X, | HTY "XIII", 2006. - 411 c.

4 Apromarusauis BHPOOHMHMX NMpoueciB TpaHenopty HadTh i rasy [Texcr] - Hasy. mocid.
/ T'. H Cemenuos, A. P. Koryy, M. M. [panuyk, B. C. bopun. — Isano-Ppanxiscex :
[OHTYHI, 2003, — 265 c.

S. Chittala, P, Veeraiah, N. and Naveen, P. (2021) “Mitigation of Uncertainties in Hybrid
Renewable Energy Systems,” Iuternational Journal of Engineering and Technical Research, 10,
pp. 300-306.
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EKOJIOTTYHI OCOBJIMBOCTI MOMYJISAIIN INABYKIB API'TOIIA BPIOHHIXA
(ARGIOPE BRUENNICHI) HA TEPUTOPII IPUKAPIIATTS

Heaimesa Beponira I0piisna, yaenuun 11 Kaacy
Hayroeui kepignur: Ymiae Oxcana Muxaiirvisna,
Honuncoruti aiyedi «lnmenexmy

IlaBykiB MOKHA BMKOPHCTOBYBATH #K OlOIHAHMKATOPH CTaHy MPHPOAHUX EKOCUCTEM
[lpnkaprnarrsa. [1] YucensHicTe Ta WUIBHICTL IXHIX MONYJALil KOKHOMO POKY 3MIHIOETHCH.
[lpuinHor boMy ciyryroTh npuposHi npouecH. Taki sk nepemilieHHs Ha naeyTiHi ado 3a
AOMOMOTOK  TBApHH. TlpoTe OCTaHHIMH poKamn Ha TepuTopii Ilpikapriarrsi Bce vacTiuie
MOMI4al0Th BHIAN NABYKIB, AKI HE € XapakTePHHMM s KmmaTy periony. TlpnuuHOK wbOro
crajia Mirpaiis pisHUX BHAIB 3 TiBAEHHHX PEriOHIB Ha MIBHIY BHACHIAOK rI0GANLHONO
MOTENIIHHA, & TAKOX IOCNOAAPCHKOL Qi ANBHOCTI THOIHHM.

IMpoananizoBano eKkonorivyHi  0cobAMBOCTI  yrpynoeaHb nasykiB Apriona bpionnixa
(Argiope bruennichi) na Tepuropii Ilpukapnarrs, 30Kpema, I[onuHCbKon T (m. Jonuna, IBaHO-
(I)paHMBCbKa obi.). Ilocmmxyaanu Mopd)ononqm ocoonmsocn 0co0HH, & TAKOK YHCENbHICTD
Ta WIIBHICTL NONVJIsLiil Ha npupoaHoMy GioToni pi3HOTPaR s Ta arpoLeHo3i.

Busnayeno, mo mopgonoritni 0codnMBOCTI 0COOHH MaByKiB aprionu e Bilpi3HAIOTLCH
Bi7l iX MIBASHHHX PONMIB, HE3BAKAIOUN HA BIMIHHICTH YMOB KNiMaTy, TIpOTe Aesiki OCOOHHM
nepepaxann 3a posmipom. (poro 1) Jlocmmkeno piske 3DINBIIEHHS YHCENLHOCTI MABYKIB
aprionu bpronnixa B 2023 pori Ta 11 3Hmxkenns y 2024 pomi Ha onHiit 3 gigsHok M. JlomiHm, mo
MOSACHIOETBCA  CcTabim3aliey nonvasiil XikakiB, byno IOCTITKEHO TMOIMMMDEHHS TNaByKiB
aprionn bprooxHixa Ha TepuTopil rpoman IBaHo-®paskiBebkoli oOnacri OiM3BKHX 10 Tip.
3’ ACOBaHO. 110 JaHHH BII PO3MOBCKINBCA MO Beii Teputopil JIONMHCHKOI Ta CYCIZHIX rpoMail.
siKI PO3MILIEH] B ripCbKii MicuesocTl. BusBaeH! MiCls ocenenHs nonyisuiii aprionu BpionHixa
HAHECEHO HA KapTy periony.

®oro 1. Camka uasyxa apriona bpronnixa

Orxe. BHacninok rnofaneHOro notenniHHs naeyk Apriona Bpronhixa wirpyeas v
nepenrip’s Kapnar, a Takok Ha ripcbKy TepUTOPiK 0bnacti. IXHsS YMCENbHICTh € HE3HAUHOK),
TOMYy notpedye nojanbImuX CnoCTEPEKEHb.

CRutcor 6uROPUCIIAROT 1ImMepamypu

1. Bioaoriyne pisHomaHiTTs Ykpaiuu. Juinponerposcbka o0nacrs. [lasvku (Aranei):
mouorp. / O. B. pokonenxo, O. M. Kynax. O. B. XKvkos. O, €. [Taxomos / 3a 3ar, pea. npod.
0. €. ITaxomosa. - /1. : Buxg-so Jduinponerp, Hau. va-ty. 2010. - 340 c.

2 I'niboeuubra H «XHTpOCTIIeTI HHS Ta meraMopho3um,
http://www.naturalist.if ua/?p=68

3. Tpvekasenpka I SI. T. Ocnosu 3o00norii. Jlexmitanii kvpe: Has4a. roci6. ans crvaenTie
neaarorigHux (hakyasTeTIR BHIHX HABUANLHNX 3aknamis — [lepescnas-Xmensuuiskuii: Bug-so
IMepescrnas-Xvenbauubkuii JITY im. I'paropis Cxosopommy, 2015 — 186 c.
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CEKIIA 2
HAVYKH ITPO 3EMUITO

OCOBJINUBOCTI TEOJOTTYHOT BY10BH
APPHKAHCBKOT O OCAJTOBOT'O BACEMHY TAY/JEHI

Kosav OQuexcanop Muxaurosuy, cmyoenm cpynu H3I-23-1
Hayroeuir kepienux: dou. kadedpu I'PH, Omenvuenreo Barepiit I puzoposuy
leano-@panxicesruii nayionaasnuit mexuivnuit yricepeuntem nadgmu i eazy

Ocanosnit Gaceiin Tayaeni BiIHOCHTBCA A0 KOHTHHEHTAJLHHX Oaceiinis i € HaHOIABLIMM
Baceiinom Ha miBHIYHOMY 3axoai Adpuku, fioro mioma craHoBuTh Maiike 2 MaH kMm%, Bin
PO3TAIOBYETHCA B MiBHIMHIN 4yacTHHl Mani, cxiasiii 301 MaspuTtasii Ta niBIEHHO-3aXiIHHX
paiionax Askupy. Baceiin HeocTaTHLO BHBYEHMIL, MIPOBEASHHI TIILKN KOMILIEKC reodi3naHmux
PoBIT y HERENIMKOMY 00 €Mi Ta BHKOHAHO OypiHHA NOOANHOKHX CREPJUIOBHH, IO 0araTo B 4OMy
NOB'A3aHO 3 THM, 1[0 FeOJIOrOPO3BilyBajibHi POOOTH NPOBOAMTICH KOMMNAHIAMH PI3HHX KpaiH, a
TAKOK 3 TPUBANMMM BiHCbKOBHMH KOH(aikTamu B perioni. Ilepmi nowmykoso-po3sinyBanibHi
poborn Ha Hadry mowanucs B 70-80-Ti pokH MHHYIOrO CTOMITTSA, MPOTATOM SIKHUX OyiH
npoOypeHi YOTHPH CBEPAJTOBIHM, /1Bl B Maspuranii (AGoaor-1 1 Oyacca-1) 1 agi 8 Mani (SIpa-1
i Atoymna-1). Ha coorogui npodypeHo BCbOro 8 CBEpAJIOBMH 1 NPOBEAEHO He3HAYHUI O0CsAr
reopizmunoro mpogimosanns. B pesynsTaTi A0ci HEMae OfHO3HAYHHX AYMOK Mpo OyaoBYy,
icTopiro (hopMyBaHHS Ta NEPCNEKTHBH HAPTOra30HOCHOCTI Daceiiny.

Ocanosnii Gaceiin TayzaeHi posrawosanuii B Mekax 3axizHo-AQpHKaHCBKOrO KPaToHY,
OMHOTO 13 IM'ATH APPUKAHCHKUX KPATOHIB 13 KPHCTATIMHUMH TOPORAMH AOKeMOpPIfiCEKOTO BIKY.
baceiin 3aifimae [EHTpaibHy HaCTHHY KPATOHY, IO JIO3BOJHE NMPHITYCKAaTH TPHCYTHICTL He
TIIbKH TIPOTEPO3OHCHKHX, A it apxelchkux nopia y #oro gpynxamenti. @ynnament Gaceliny He
PO3KPHUTHIT SKOAHOIO 13 MpodypeHHX CRepUIoBUH. 3a reoi3udHUMH JJAHUMK 1 pe3ylbTaTaMy
BHBYEHHA BHXO/IIB HA MOBEPXHIO BiH NPEACTABIEHHIT TAKOX MArMaTHYHUMH YTBOPEHHAMN.

3a cBOEID BIZHOCHOK TeKTOHIMHOK cralinbHicTio Oacein Taymewi Bigpisnserncs Bin
CYCIZTHIX CKNAJHIX oOnacTell, Takux sik naHwor Marpurasiair Ha 3axoni. Jlaromeifine Ha cxoni
(puc.1). Jleski JOCAHUKH BUAINSKOTH JBA THNH Mex OacefiHy: woa0 CTadiIbHICTD 1
mobinpuicrs, Ha nisuoul 1 nigui Gaceiiny OCagouHMi 4OXON Mae CTiHKI Mexd, HOB'S3aHl 3
Bixonamu (yunaventy, Ha niBHoui Bin oOmexenwii mmtom Peribar, Ha mipami — muToMm
Menneo (a6o Men). Ha cxoni Ta 3ax0/i, HaBnaku, 40X0/ JIEKHTh HA PYXOMHX 30HaX. 3axiaHOw
mexer0 € Maspuranian nporspkHicT) nosag 1800 km mik niBaenHuM Mapokko Ha miBHOMI 1
Creppa-Jleone wa miemui. Born npocraraiotecs y Oik xpebra Peribat, a 3axiama uwacTuha
MagpuraHsia 3aHypena nin npubepexanii Cererano MaspuTancbKiil ocaposiil GaceiiH,
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Pucynoxk 1 — Kapra ocanosoro Oaceiiny Taynesi
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3 niBaHA Ha MiBHIY CIOCTEPIraloTheA Taki oOmMexyroyi obnacri, sk ayra Jlaromei'nia i nyra
I'ypma.

baceiin TayjeHi cknajgaeTbea 3 IBOX BeNMKHX 10kemOpiiichbkux jenpeciii (puc 2):
nenpecis Makreiip Ha 3axoxl 8 Maspurasii 1 ogHolimenHa 3 Oaceiinom genpecisn Tayaeni Ha
cxia, B Mani. [lenpecis TayneHi, opieHTOBaHA Ha 3aXij - CXijl, 3HAYHO MEPERMIIYE 33 PO3MIPaMH
nenpecito Makreiip, ska Opi€HTOBaHa 3a HANPSIMOM TMIBHIYHMI 3axin - miBaeHHud cxig. Y
M BHIMHO-3aX11HUX paiioHax genpecii Makreiip TOBLIMHA ZONEBOHCLKUX OCAIOBUX BIAKJIAALB 3a
reo(izHIHIMI JJAHUMH CSIrae MOHAN 2.5 KM y MiBAEHHO-CXiNHHUX PaiiOHAX. ane He NepeBHinye
2KM.

T
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Pucynox 2 — Kapra ta rrpocbima niBaeHHOI oxpaiuu Oaceiiny Tayneni

Ha Ginbiuiii yacrusi genpecii Tayaeni TOBUIMHA UMX BIZKJIAAiB MEHLUA | He riepeBuiye 2
kM, OcHoBHa ocoGaueicTs Oaceiiny TayaeHi nop's3aHa 3 BEJMKOK TOBLIMHOK | LIHPOKHM
PO3BHTKOM IOKeMOPIFICBKITX OCAafOBHX VTBOPEHb, fKI CKaAanaioTh a0 50% po3pizy ocapoBHX
Bi/knanig. Y GaceiiHi BHAIJAIOTHCA TAKOXK HE3HAYHI 32 PO3MIpAMH MaJe030HChKI 3anafnHi, aKi
NepeBakHO HAKJAJAIOTLCA HA AOKeMOPINCEKY CTPYKTYpHY mnoBepxHio. Ciia 3asHa4duTH, MO
naneo20iickKi 3anajuHH O1IBIIOK MIPOK MOIIMPEH] Ha MiBHOU1 DaceliHy,

3a NITONOFIYHIM CKIIAJOM OCafOBHI Yoxou DaceiiHy B HIDKHIN 4acTHHI npejcTaBieHHi
BEPXHBOMPOTEPOZOHCHKMMH TMICKOBHKAM# (TOBIUMHOI 1O NEKUIBKOX COTEHB METPiB), Han
SKAMM 3aNSraTh IUHKCTI CNAHIL 3 MPOMAPKaMN KPEMEHHCTHX MOpia i MckoruKiB. [ inHuCT
ClIaHL 3a MABHIIEHUM BMICTOM OPraHiqHOrO BYIJICHK) HHM3KOK JOCHIIHUKIB BIAHOCATHCA 110
HarorazomarepuHcbkux, Marepunceki  nopoau  30araveni  CanponeneBoK)  OPraHivHOK
pedoBHHOWO 1 moumpeni B penpecisx Maxkteiip 1 Taymeni. [laneozoiiceknii  kKoMmaekc
BCTAHOBJICHHI1, B OCHOBHOMY, Ti/IbKH B PO3DI3aX HEraTMBHHX CTPYKTYP - JACMPECiii, CHHEK3,
Kem0Gpiiicbko-cunypiiiceki  BiAKnaaM CKJajeHi MCKOBMKAMM | CJAHUCBMMH TOBLIAMH 3
KapboHATHUMM TIpomapkamMu y BepxHiil wacTuni. [lommpeni B cuaypi FIHHHCTI CAaHI TAKOXK
MOKYTh  OyTH  HajTOrasoMarepuHCbKUMH — nopojgamu.  JleBOHCHKHIT  KoMmOeke  nopia
NPEACTABISHHH YepPryBaHHsAM BalHAKIB Ta Meprejip i3 MpowapkaMu IMICKOBUKIB Ta TJIHH.
KaM'ssHOBYTTbHI BIJIKNA/IM B HIKHIIT YaCTHHI CKITaZeHi KapOOHATHO-TIIHHMCTHMH BiAKJIANAMH, A
y BEPXHBOMY BiZUIIJ MpejcTaBieHi MimaHo-riuHUCTUMK. TOBLIHAA BIIKIAAIB 3MIHIOETLCS Bij
200 no 1000 m. B ycnankosanux sig pyHAAMEHTY CTPYKTYpax OCAA0BOrO 40Xia (3anaauHax i
CHHEKJII3aX) BCTAHORIGHI KOHTHHEHTAJbHI BIAKJAAH HIDKHBOI Kpeiliau, sKi CKJIaJeHi
UEPBOHOKOMIPHUMH  noponaMu.  YepBOHOKOMIPHA TOBILA WHPOKO MOWHPEHA B [MiBHIYHIM,
CXiOHiH Ta B UEHTPaNbHiM uvacTunax Oaceliny, ne BOHA MEPEKPHBACTLCA KOHTHHEHTAILHOIO
Cepi€K) HeoreHoBwx BiakmaaiB. Ha npomibkmili KOHTHHEHTANBHIN TOBmMI, MICUAMM Ha
(yHaameHT B npuOOPTOBHX 30HAX i3 POSMIBOM 3a/141AK0Th MOPCHKI 1 JIArYHHI MiluaHi BiAKIa1H
BEPXHbOKPEHIOBOrO 1 paHHLOMIOLEHOBOrO Biky. Ha niBHIMHOMY 3axoai TepHTOpIl BLAKIaLH
BePXHBOI KPEHIH V HINKHIN 4aCTHHI CKIAJIeH] BamHAKAMH | TTAYKOHITOBHMM TICKOBHKAMH 13
fepeLapoByBaHHAM BalHAKIB, ITIMH T2 MEPreiB.

Takos WHPOKOro NoWKPeHHs Hady/IH KOHTUHEHTAIBHI YTBOPEHHA MiOLEH-IUTIOLECHOBOIO
BIKY, IIO YTBOPHIMCS B 3aKMIOYHY KOHTHHEHTAIbHY Cepil0o, sKa MpPEe/CTAaBNeHa TTHHAMA,
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nicKamH, rpasejiTaMH, KOHIJIOMEPAaTaMil, a TaKOX OCAAOBHMH OpexdisiMH, yIaMKaMH [JIHH,
aneBpoMITIB 1 Ja’MMIIKAMM  OKPeMeHUIoi aepepnHH. BigknaseHHs YeTBEPTHHHOrO BiKY
XapaKTepH3yKThea PI3HOMAHITHICTIO 1 TpE/CTaBlieHi CTPOKATOK 34 CKIQJAOM  TOBLIEK
KOHTHHEHTaIbHIX Binkiagis ainzoBnanoi Oynosu. Ioscioanuii pOSBHTOK OTPUMAiH NOKPHBHI
3aMi3MCTO-NATEPUTHI 1 3ani3ucTi kipack (mineHi OGoOoBuzHI MaHLMpl), piame - CHign
By/lkaHisMy. Bussieni B HuX Ha Teputopii Mani poaosuia OGOKCHTIB CTAHOBIATH 10 3%
CBITOBHX 3ar1acis.

OCOBJINBOCTI 'EQJIOTTYHOI BYJTOBH MAPH3bKOI'O
OCAJOBOI'O BACEHHY

Pioyn Kamepuna Ieauniena, cmyodenmea cpynu H3I-23-1
Hayroauit kepienur: acucmenm rapeopu I'PH, Karunint Temana Banepiiana
lsano-Ppanriacsruit nayionansruit mexuiynuit yricepcumem nagini i 2azy

IMapuspknii ocanoeuii Oaceifn 3HAXOANTECA Y OAHONHMEHHIIT 3amagMHi, B LEHTPI SAKOro
3HaxoauThest micro IMapusk. Bin 3aiimae Ginblue ypepti TepuTOpii KpaiHH. Y NPHPOAHOMY
BiaHowenHl ue Oaceiin piku Cenn i3 11 NPUTOKaMK 31 CHIPHATANBUM NMOEAHAHHAM POAHOHHX
TPYHTIR, PIBHHHHOTO pebe(y, TENNnoro i BOJOroro Kiimary.

V reonorivHoMy BinHomeHHi [Napusbkuii ocanormnii 6aceiin € 6acefiHoM, aKHiT YTROPEHHIT
BHAC/I 0K T€PLMHCHKONO OpPOreHesy, 3amoBHEHMI MOCHiA0BHUMM MOPCHKHMH BiZKJagaMH Bix
Tpiacy 10 mmoueny (puc. 1).

Sea NS’ Ty e )
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English Channe!

Pucynok 1 —INeosoriyna kapra [Mapusbkoro ocanosoro Gaceiiny

Lle ocanoruii Baceiin, sikuii Mae Gopmy KOTNOBHHM, BiAKpHTOi B Hanpsimky Jla-Manmy i
Arnantiki. Bid Bkrouae 8 cede BCrO rnouty Bogozdopy p. Cewi, 1 3HaYHOl yacTism p. Jlyapu,
a takozxk npudepesxui perionn B [likapaii ta Hopmannii, sxmouarouun Commy.

IlenTpanena wacTuHa Oaceliny 3HAXOAMTHCA HA BUCOTI Oam3bko 100 M, mHafiBmmi macma
3miAMaTeea 10 500 M (roOBHUM YHHOM Ha CXOmi | miBAeHHOMY cxom — B JloTapuurii i
MMamnani). Ha nepudepii Oaceiiny posrtawosaHi cepii AyronoaidHO BHTAIHYTHX KyeCTOBHX
MAacoM 3 KPYTHMH 30BHiLIHIMH | MOJIOrAMH BHYTPILIHIMH CXHJIAMH.

IMapusbkuii ocanosuii OGaceiin 3andrae Ha TrIMOOKO 3aHYpPEHill KPHCTAN4HIA OCHOBI,
HMOBIPHO, HEONPOTEPO3OHCLKOIO MOXOIKEHHA, MOPOAM HKOI OATYIOTBCA KaZOMIHCBKHUM
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OpPOreHe30M.

Ilicas epozii periony B keMOpii 0ONACTh TTOKPHTA MUTKOBOAAAM 1 BiJIKNANAIOTHCA BiIKIAIN
(nickosuk 1 cnanui). YV cuaypl nia Ai€l0 TeKToHIKH Mt ManOyraiil Tlapusbkuil ocagoBuii
Oaceiin Biapusaetoes Big [onapann i gapeiidye 3 MiKPOKOHTHHEHTOM APMOpIKa.

Ha nowatky eoneHy, nepionly MOPCHKHMX TpaHcrpeciil i crnajaiB, Mope, MO HAIXOAHIIO 3
MiBHIYHOTO 3aX0/1y, 3HOBY BTopriocs B uentp Oaceiiny, ax no [llamnani Ha cxoxi ta Ha Inb-ne-
®pasc Ha misaxl. BigkiagaioTses MicKy, MIMHK T4 BANHAKM, BKIO4AK04H nicku bowana.

ITi1 vac nuelicToLeHOBHX 3alieieHiHb PiBeHb Mopst nanae. CeHa npuiiMae KPYTilHii X i
MPOAOBKYE PO3LWIKMPHOBATH CBOK) AOJHMHY. B KiHUI naeiicTOUEHY 03€p0, YTBOPEHE TAHEHHAM
kpukanoi wanku Ilisuiunoi €Bponu 1 posrawosane Ha niBaess Big IliBHiYHOrO MOps,
BHIMBACTECA Ha piBeHb [la-ne-Kane 1 Bmamac B ATnanTHymmii OKeaH, BHKIMKAIOYH CHIIbHY
€PO3IK) TPETHHHOrO 1 KpeiizoBoro BifKAaAiB, TAKMM 4uHOM Bukonywouu Tla ne Kane i
Bi A0Kpemtor04H ITapusbkuii ocanosuii Saceiid Big Auraii (puc.2).

Ilix wac romoueny Ha KiHeub 3neneHiHb, (CeHa, AKa 3HAXOMHTH MEHII BAKKWIl MINSAX,

BIZIKJIAZIa€ MYJIH Ta NICKH, YTBOPIOKYI OCTPOBH, AKI MOKHA MO0a4YNTH i ChOTOIHI.
w
PAYS DAUGE LEE YVEUNES BRIE CHAMPAGNE PLATEAL LORRAIN
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Pucynoxk 2 - I'eonoriunnii pospis uepes [lapusvkuii ocagosui Gaceiin

Takum 4MHOM, riraHTChKHil Oacelin kapOOHOBOrO BiKy aaropaHuil mixk 295 1 315
MIJIbIIOHAMH POKIB TOMY, ¢(HOPMOBAHHH HA HOrO CXIZHOMY KiHUI, A€ HAKONU4ILIKCL nonaa 5000
MeTpiB ocamiB. lumi mepMoxapOOHOBI Bigkaamm, WO OyaH JOCHIAKEHI TA KOHKPETHI0BaHI B
OCTAHHI AECATWIITTS, NIMOOKO TMOXOBAHI HA Kijibka KiOMETpiB rubOKO Mijl 0casoBumM
NOKPHBOM.

Lleit Baceiin po3MEKOBAHMIT APEBHIMI TePUHHCEKHMI MACHBAMH | MEXKYE 3 AKBITAHCHKHM
Baceiinom, mommuror Cora Oina mexi bypryHaii Ta 3 HiMEIBKO-TIOABCHKOK PIBHHHOK Oins
dnamanacekoi piBauHM. TTapusbkuii Oaceiin € BenM4e3HMM 0CaaoBMM OaceiiHOM 3i CKeJisiMu
MOPCHKOI'O, 038PHOI0 Ta JarYHHOI'O TMOXOUKEHHS, MOTIM PiMKOBHMH HAKOHYEHHAMH Y LEHTPI
Oaceiiny (Hakoso [Hlato-Treppi), rmnbnHor noxan 3000 MeTpiB Ha replIHHCHKI i OCHOBI.

[Napusbkuii ocanosmii Gaceiin npeacrasnse OCagoBuil nanawadT, AKU CKIANAETHCHA 3
BENIMYE3HHX PIBHUH, naropdie i Hu3bkoripHux mnaro. ['eomopdonoris, sk i pOCAHHHICT,
PI3HATHCS 3aN€KHO Bijl PI3HOMAHITHOCTI OCA/IOBUX BHXIJJHHX MOPIJI: NEPEBAKHO BAMHAKY, MYy
(necosi wnonu), raumnun ta nicky. Lleil Gaceiin € HeBIA'€MHOK 4aCTUHOK AHIMIO-NIAPH3BKOIO
BHYTPIIIHBOKPATOHHOrO o0canosoro Oaceifny 31 CJadKMM TPOCIZAHHAM, KOHTPOILOBAHHM
NEPEBAKHO EBCTATHUHUMI npoLecamu (3miHu piHs CBITOBOroO OKeaHy 3a PaXyHOK 3MEHLIEHHS
Ta 301IbIEHHS KIJIBKOCTI BOAH B HHOMY ).

V uentpaneHiii yacTuni 3amaauan nodnusy Ilapmwka i Ha miBAeHL BIM HBOrO BIAKPHTO
Oinbmie necaTH PoOAOBHI[ HAQTH, TOB'S3aHHX 3 JIOKANBHHMH MiHATTAMH B KOPChKHX
Biaknanax. BrasaHi MAHATTA MEpeBaKHO TPyNyKOTbCH B aHTHKmHadbHl 30HM (Kynom,
[Haprper, Iaii-an-b’ep, Binbme, Cen-Mapren-ne-boccena, Illaropenap, Basauc ta iH.).
HadTOHOCHICTH TYT MepeBakHO MPHYPOHEHA A0 TPIUIHHYBATHX, OOMTOBHX | pHOreHHNX
nopia norep-maibmy (Oaifoc, Oar 1 kenosel-okcopa cepenHbOl Ta BEPXHLOI HOPH),
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ponosuini I'pensine. Iloknaan nHadTH BUsBIEHI TakoK Yy BiAKIANAX HWKHBOT KpeHaw
(Gapemy) i Tpiacy.

Ponosuuwa Ilapusbkol 3ananuHu NEpeBaXKHO CTPYKTYPHOIO THMY I MPHYPOUEHI HO
NOKANBHUX AHTUKIIHAIBHHX 1 KYMOJONOMIOHHMX CTPYKTYp, SKi MiCUAMH YCKJIAa[HEHI
N3 FOHKTHBHOK JNCAOKALIEK. 3YCTPIHAIOTHCA TAKOXK JITOJOMYHO eKpaHoBaHi (porosuiie
LlaTopenap) i mTon0ri4HO 00MEKeH! noknany.

Haiibinbminm € HarTore ponororuuie Kynowm, ske poamdimene 40 kM Ha cXij Bia
[lapwka. BoHo npuypouene 10 monororo miAHATTA PO3IMIPOM 5x3 KM MiBHIYHO-CXIAHOrO
npoctarauns. [TiguaTrsa mae asi sepmuin (Kynom i Bokyprya).

OCOBJIUBOCTI 'EOJIOTTYHOT BY/IOBH
BEHT'AJIbCLKOT'O OCA/IOBOTO BACEWHY

Bypakoea Bikmapia Andpiiena, cmyoenmra cpynu H3I'-23-1
Hayvkoeui kepienuk: dow. kapeopu I'PH, Oneiavuenxo Baaepin Ipucoposuy
leano-Dpankiscoruit narionarnsuuic mexnivnuit ynieepcumem nagmiu i 2azy

benransebkniit  ocanosuii  Oaceiin npuypoYeHuii 10 BeHrasbCbKOro nporuHy, o
po3TaluoBaHmii B i BHIMHO-CXi/{HIH 9acTHHi [Hzilicbkoro niBocTposa B wrati 3axinua benramnis i
3HAXOMNTLCS HAa TepuTOpii iHalickbkoro mrarty 3axinHa Benranis ta banrnazem Ha misnHi
Oaceiin npocraracrbes B weabosiii 30Hi benranscekoi 3atoku. ['eorpagiuno Oaceiin
posTawoBanuii Ha TepuTopll banrnanew, lunii 1 3axigHoi vacrnay M'sHMu, B HHGKHIN Teqil pp.
I'aur i bpaxmanyrpa.

TTnouia BeHraibchbkoro ocanosoro daceitHy cranosuts 400 tuc. km? 3 Hux 150 e, km?
— wenb(p benransepkol 3aroxu. 3a IHWMMK gaHuMK BiH 3alimae 3aranshy miowy 89 000 ke.
kM, 3 skEx 57 000 km® Ha ey i 32 000 kvm? Ha Mopi 10 rauduan 200 M,

Dopmysaria berranbecbkoro Oaceiiny posnovanocs npoTarom Kpeian 3 audepeHiiianm
onyckannam. Lleil nepiox sinnosigac siaxnazenHio cybaepanpHol ¢umosianbHoi GonnypebKoi
(opmanii Ta i QamiankHOro BapiaHTy HEPENalIKOBHX BAMHAKIE 1 CIAHLEBHX NiCKOBHKIB
ratajibebkol  opmauii B wesnbdoBiit 30HI, a Takok cyDaepanbHHX MOPCHKHMX  OCaliB.
BiaknaneHHs 4acTHHM OpPOreHHHX Biaknamis 3i cxigumx [imanaiiceknx 1a Inno-BipmaHcekux
nigHATE yTROpHI0 20 KiTOMETPORY TORILY OCANORHX Mopia v beHranschkomy daceiiHi.

Y TexrtoHiyHOMY BiaHoiieHH! benranbchkuii OaceifH MaB noninukmigny icropiio. Bia
KaM'sIHOBYILJIBHOIO MEPIoAy A0 BEPXHLOIO €OLEHY BiH OyB AMBEPreHTHHM KPAHOBUM DaceHHOM
i BUHHUK Y pe3ynbTati posnany ['onzBaHH B310BXK pudrroBoi okpainu Ixaifickkol muutu. Bin
Bi 100pa)kae BCI €BOMIOUINMHI XapakTepHCTHKH, NMOB'A3aHl 3 KpailoBUMM NporvHamu. THATHCEKa
IIMTA BiZOKpemmacs Big I'OHABAHM B HIDKHIN KPeHal, PyXaw4HCh HA MIBHIY, & Y BEPXHBOMY
eoneni BiaOynocsa nepiue 3iTkHeHHs 3 €Bpasicio (puc. 1)

[Hziiicbka TIMTA OCTATOYHO BIAOKpeMuiacs Big TOHABaHM B HIDKHBOMY COLCHI |
MPOTATOM BEPXHLOrO €OLEHY Briepiue 3iTkHynaca 3 €BpasificbKOl MIMTOI HA MiBHOYI i 3
BipMaHCBKOIO MIHTOK Ha MIBHIYHOMY CXO/Ii,

3 Toro 1acy benrasibcbkuii faceiin HaOyB CTaTyCy KOHBEPrEHTHOrO KpaifoBoro DaceiHy

Baceiin mac aBi 4iTki $asu po3BHTKY:!

- ®aza ['onnsann

- ®aza nicns [oHnsanu

[Tix uwac ¢asm I'oHosanu KOHTHHEHTANbHI OCaaAM BiAKAAZANMCA B Mexkax rpalena,
OPIEHTOBAHOrO 3 MIBHOYI HA MIBAEHB. 3a LIE€K MOYATKOBOK (ha20r0 cenuMeHTallii criiaysas
nepioa neHennaHauii Ta 1HIUIIOBAHHA 3aranbHOrO Haxuiny wenbdy Ha cxin Y nisHbOMy
KpeiinoBomy nepioai nouanacs Oesnepepsua dasa MOPCLKOro ocamkeHHs B dDaceitni. Mopcoke
3ATOMAGHHS OXOMWIO TIPAKTHYHO BeCh Oaceiin ax 1o Horo saxigHoro kpawo. Ocanosa TOBMIA

71



a0

Tiamy Pezionaivnia kondpepennia "Morodinenui exozeodopym - 2024

BiIKJIAZ1aJ1aCA MPOTATOM TPETHHHOIO TIepiony.

VY BenranscekoMy ocamosoMy Oaceifni cpopmyBanHCh HACTYMHI OCHOBHI TEKTOHIYHI Ta
CTPYKTYPHI 30HH:

- 3oHa KpaioBHX po3siomMis Oaceiiny

- lllensgora 30Ha

- [llapuipra 30Ha
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Pucynok 1 — I'eostoriuna kapra beHraibcbroro ocaaosoro gaceiny

Souna Kpatio6ux po3nosia dacetity

Lla 30Ha po3nOMIB, WO NPOCTAraETLCA 3 MIBHIMHOIO CXOAY Ha MIBACHHHH CXiZ,
PO3MEKOBYE 3aXifHMIT KpHUCTANiuHMI MeraMophiyHMIT KOMIIEKC AOKeMOpIHCLKOro BiKY BiJl
wenspoBHX BIAKIAAIB. 30HA PO3IOMY, OYEBHIHO, € PE3VJIBTATOM PO3TSIYBAHHA 1 BUKPHBIICHHS
wenbosoi obOnacti nporarom panHpol  Kpeiigm, HMOBIPHO, CYNYTHLOIO BHBEPIKEHHIO
GazansToBux naB Pamkmaxany. Ha szaxin Big wi€i 0COOAMBOCTI 3HAXOAATHECS BIAKIANEHHS
T'OH1BaHM, 110 JieXkaTh HA JOKeMOPITiCbKOMY rpaHiTHOMY (PYHAaMEHTI.

erwhosa 3ona

Hlenrd benranscekoro ocanosoro Oaceitny mae mmpuny nonan 100 xm Ha niBHOUI
TPOXH 3BYXKYEThCA Ha TiBAeHb. YeTBEPTHHHI OCAMOBI BIIKJANH TOTOBIIYETHCS HA CXil
3nMBatoTECA 3 rmdokosoaHuM wenbdom. Ha 3axin sin Bypayany nomithuii oOpus y cxui
tbynmamenTy. QDyHAAMEHT NOJOTO HAXWIAETBCA HA CXiJ | YCKJIAJHEHWH YHCIeHHUMH
CTYMIHYaCTHMM PO3NOMaMil 3 HEBEJAMKHMH 3MilleHHAMN. Y [0CTNANeoLeHOBKil nepioa
Bialysanoca nocrynose nornudnenHa Gaceiiny. Lle cnpusio po3suTky wenshosux kapdboHatis
nporsrom eoneHy. PO3BUTOK NiHIHHOI 30HM NOTYKHHX BaNHAKIB B3JOBK Kpaw wmeabdy
NPU3BENO 10 HakonuueHHs pudis B370BK poznomy wenbdy. Bee ue cBinunTh nMpo nocrynosy
3MIHY YMOB OCaIOHAKOMHYECHHA Bill PIYKOBHX 4€PE3 AEABTOBI 10 MOPCHKHX YMOE i3 3ax04y Ha
exi.

lapuipna sona

Benransebia «Ilapuipha 30Ha» - 1€ By3bKa BHTATHYTA 30HA, WO BiAOKPEMIIIOE MOTYIKHI
NMOCT-€OLEHOB] BIAKAAAW HA ¢xoal Bia menbdoBoi 30HM Ha 3axomi. Lls 30ma mpocraraeTees y
M BAEHHO-3aX1THOMY Hanpamky 31 cxony Bia Kanekyrmu. Bona cnoctepiraethes Ha ceficMiuHHX
npodiiEx AK pi3ka 3MiHA HAXHJIY | BUIMH Ha BILADMBAIOYOMY ropu3onTi «D», wo sianosigae
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eoueHoBMM BannAkam (puc.2). EoueHosi BamHAKW Aaji Ha CXid BiJ 30HH BHUTHHY, MOMJIHMBO,
nepexonATh Vv craHui Ta iHmi randokoponni siaknann daceiiny. Lla 3oHa nana nouaTok noscy
MOMITHBHX TIPOTHHIB 1 PO3JIOMIB MPOTAroM ojiroleHy Ta mioueny. [lapHipha 30Ha nos's3ana 3
rpaBiTaLl HHHM MAKCHMYMOM 1 MArHITHUM MIHIMYMOM.

Pucynox 2 — Cediemiunnii npodine uepes menb(p beHraibcbKol 3aTo0KH

I'EOJIOT'TYHA BYJIOBA AKBITAHCBKOI'O OCA/IOBOT'O BACEMHY

I'namux Andpiana-Kamepuna Pomaniena, cmyoenmsa cpynu H3I-23-1
Hayrocuit kepicnur: dou. kapedpu I'PH, Omeavuenro Baaepiin I'puzoposuy
leano-Ppankicenokuil nayionarbniti mexnivnuit yisepeumem nagmu i 2asy

AKBITAaHCEKMIT OCANOBHIT OaceiiH PO3TAMOBAHMIT B MEXAaX OAHOHMEHHOI HN3OBMHH Ha
nisani @panuii ta B aksaTopii bickaiicbkoi 3aTtokn. Bin 3afimae naouy 6ansbko 152 tHe. km?,

Bin posrawosaunii  nepex Ilipeeamm, 3 mniBHOYI  OOMeXeHMIT  BHCTYIaMH:
ApmopukancekuM, LlenTpaasHoro macuey @pauiyi, a Ha 3axofi BIAKPHBAETHCS B bickalichkiii
3aTOLI.

baceitn acumerpuunmii. Cxknamgacruit Gopr ycKiaqHeHMil COJNSIHOK TEKTOHIKOW, Mae
IIHPHHY KillBKA JECATKIB KM 1 Mae cknanHy Oyaoey. Hlupokuii rardopmanit dopt (250 km)
npocrol  OyaosH.  AksiTaHcbkHii  ocanosmii  Oaceiid  3amoBHEHMH  BiAKIagaMu  BiI
KaM SHOBYI1JILHUX 10 YE€TBEPTHHHHX, Kl IHTEHCHBHO AUCIOKOBaHI.

AKBITAHCHKMH 0CaOBMiT Oaceiin CKIafaeThes 3 ASKINBKOX TEKTOHIUHNX 30H, SIKI PO3/iIeHi
posaomami. OCHOBHHMH TEKTOHIYHIMH 30HamMH Oaceiiny €,

- TIliBniuno-AxBiTaHCbKMI npormH: uwi 3o0Ha € Hakdinbwow B Oaceitni. Bona
MPOCTATAETLCA Bl MicTa bopmo no micra bafionna. B mexax miei 30HM 3anarai0Th 0CATOBI
MOPOAH ME3030iCHKOrO | KaHHO30HCHKOro BIKY.

- IliBnenno-AKBiTaHCHKE MIAHATTSA. L 30HA po3TamioBaHa Ha nisaens Bia ITiBHiuHO-
AKRITAHCEKOTO MPorHHy. BoHA CKI2a3€ThCA 3 METAMOPDIUHIX | MATMATHYHHUX MOPIJ.

- AJypceka 3anajaiHa: U 30Ha po3TalloBaHa Ha niBHivHMil cxig Biy TliBHi4HO-
AxBiTaHCEKOI0 nporuHy. Bosa ckJagaeTbess 3 0CAafOBUX  MOPIJ  Me3030HCHKOro i
KaiiHo3oiicekoro eiky (puc.1).
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Pucynok 1 — I'eosoriuna kapra AKeiTaHCHKOro ocanosoro Gaceiny

baceiin chopmoBannii  Ha rIHOOKO3aHYPEHOMY CXHII  enirepuHHebKol  3axiaHo-
C€pponeiicekol nuargopmu, AKKA nepexoante Ha mieasi v Ilepeanipeneiicyknii nporun. Ha
MiBHOYI T4 CXOJl OOMeKeHHIl KanesoHChKUMI criopyiamn ApmopukaHcekoro 1 LlenTpaneHoro
MacuBiB, Ha MiBAHI — Hacysom [TipeHeis 1 HOro NiABOAHMM NPOJOBKEHHAM. 3axiaHa mexa
30iracrecs 3 nmasognon Ilisniuno-I"ackoncekow rpago. OcazoBHil 4OXOA NPEACTABIEHHIT
HOTHPMA  KOMIIEKCAMH'  HOPCHKO-HEOKOMCHKHIT  KapOOHATHHH, anT-aibd-CeHOMAHCHKUI
TEPUIrEHHO-KapOOHATHHI, BEPXHBOI Kpeianm KapOOHATHO-TEPHIEHHHMIT 1  KaliHO3OHCHKHIT
repurenHuii. Makcumanbsa ToBunHa 4oxaa 10 km.

AKBITAHCBKMIT OCan0OBNiT Haceitn BIAMOBIAE TPHOM OCHOBHMM TEOJOMYHUM CTPYKTYpaM:
Jlaraam, 3axigHOMY Kpaw posMuBy LICHTpaibHOMO MAacHBY Ta BEJAHYE3HOMY KOHYCY HaHOCIB
Jlannemesany. Bin s'ennannii 3 Ilapusexum Saceitnom noporom [lyary na miBniuHO-miBHIMHOMY
CXOMl Ta 3 MIBAEHHO-CXIAHNM Daceiinom noporom Kapkaccona na cxoni. baceitn posainennii na
ABi Benuki obnacti MiK obaacTio Ha miBHIY Bia miaTGOpMH, e ME3030iiCbKi WwapH majuoi
TOBIUHHN TIPEACTABEH] PEryJIsAPHUMHM NUIACTaMH Ha FePLUHHCHKII OCHOBI, | MiBASHHOK 00nacTio
TPUKYTHOI (OPMH, MO CKIATAETHCA 3 BEMWKOl TOBIIHH INAPIB-CBIIKIB TPHBANOI MOPCHKOI
cenumenTatii. L crpykrypa nedopmoBana Ha niszeHb yepes nepekputrs [Tipeneis.

AkBiTaHCLKHI ocanoemii GaceitH BiaHOCHTLCA 10 Oaceiinis nepearipcbkux nporunis. o
HUX BIJIHOCATBCA BEMMKI ACHMETPHYHI 3aMajuHK, [0 NPHISTATh A0 TMPChKHX CHOpYyA
[Mipeneis, Anbn, Kapnar, bankan. Bonu BKIHO4aOTh MONOAT nepeAripehki NPOrnHM i Kpaiosi
vacTuHy marGopm, wo MexyroTh 3 Humi, HaTorasoHoCHICTL TyT NOB'A3aHa 3 ME3030HCbKMMHI
i MeperakHO 3 KailHO3OMCHKIMHM BiJIKNanamil, [0 3arOBHKOTE MEPEAripehbKi  NPOrHHH:
AxsitaHcekuili,  CepennsoeBponeiicbkuii  (monacosuii),  TIpenkapnarchko-BankaHCbKHI,
[Misuiuno-Tlpenkapnarcobruii, AparoHCBKHii.

AKBITaHCBKA 3aTAAMHA € OKPATHHOK 3aMaAMHOK emrepHHHCLKOI nmaThopMH, AKa
yTBOpHJAAcs Ha 11 rJnOOKO3aHYPEHOMY CXHJIl, WO MOCTYNOBO Ha MNiBAHI NEPEXOAHTH B
IMepennipeneiicekuii nporun, Ha 3axoal 3anagnHa BigkpueacTbea B cropoHy bickaiicekoi
3aTOKM.  AKBITaHCbKa 3amaauHa oOMexkeHa 3 TIBHOW Ta CXOAY CKIaA9aCcTHMH
najeo30icLKMMH cropyaamu Apmopukancekoro i LlenrpanbHoro macusis. 3 [lapusbkoro
3anaznHOI0 AKBITaHCHKA 3anaanHa 3’ ennyersea nporuaom Iyary.

3ananiHa 3amOBHEHA TMOTYKHHM KOMMJIEKCOM OCAJ0BUX BiJIKIANiB, NPENCTABIEHHX
BYFNEHOCHUMH  JIIMHIYHHMH 1 YEpPBOHOKOMIPHHMH OCaZamMH [POMIKHOIO KOMILIEKCY
BEPXHBOKAM AHOBYI1JIbHO-IEPMCBKOrO BiKY, [aryHHO-KOHTHHEHTaJbHUMH — Tpiacy (zo
1400M) 1. rONTOBHHM YIHOM, MOPCBKMMM BiZIKJAaZiaMH ME3030K) | KaifHO2010 (WOpa. kpeiiaa,
MaNeoreH 1 HEOreH), sIKl 3aNsralTh Ha KPUCTAMIYHUX | MeTaMOpdIuHHX NOPOAAX NAIEO30H).
Ocranni 3iM'a1i repunHCBKOK ckaaguactictio. ToBmwmuHa 0CazoBol TOBWI IL1ATHOPMHOIO
4OXJA HA MiBHOWI 3amaauwen B paiioni bopao nepernmye 4500 M, a Ha miBAeHHOMY 3ax0i
csrae 12000 M (puc. 2).
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AKBITAHCHKA 3aNMa/HHA PO3/IJIEHA WHPOTHHM TEKTOHIYHHM MIHATTSM HA ABI MEHI
3anaguin. AAYpCbKY | ApKawoHCbKY. AJypCbKa 3anafivHa 3amMKHYTa | 3aHYPIOETHCA B
ctopony Bickaiicekoi 3atoxu. i ycknaanowTe OpaxiaHTHKIIHANEHI CKNAAKH, 3 AZYPCBKY —
binemr cknaaHi AHTHKAIHAM, SKi po30dHTI mMopymeHHsmu, Y mnepennipeHeiichkiii 30HI
3yCTPIHaTLCA BisonoaiOui i aiamiposi crpykrypu. [Jkepenom gianipusmy € Cilib TPiacoBuX
BiAKnaniB. 3 nianipoBUMH CTPYKTYPAMHK MICUAMH NMOB A3aHi BUXOAH HAPTH.

B mexax AKBITAHCBKOTO OcCanoBoro OaceiiHy BHAINAIOTH HaDTOrasoHOCHY 001acTh
AKBITaHCbKOI 3anajJuHy, fKa 3aiiMae nisneHHo-3axiany dactuny ®paunuii. Hadgronpossu Ty
Oynu Bimomi nasHo. Onnak nepuie 3Haune razose pojosuine (Cen-Mapce) Oyno BiakpuTo
Tinbku B 1939 p. V 1949 p. 6yno eiakpute Bennke Hadrorazose poaosuile Ha JIakCbKOMy
nigusrri, a B 1954 p. — seauxe nadrose pogosuwe [lapenti. Ocranse 3aiinano oane 3
npoBigHmX Micue 3a BiaodyTkoMm HadTa y 3axiauniii Cepomni.

TTpoAYKTHBHUMHI B OCHOBHOMY € JOMOMITH | BATHSKH KPCbKOT CHCTEMH, HEOKOMY i
cenoHy. B Apkawoncekii 3anaannl HahpTOHOCHUMH € TaKOXK MICKOBMKH anTy Ta ansly.

B Apxamoncekiii 3ananusi, B Haidinbm mpornyTiii i vacTHHI (HA NiBAEHHUIT 3aXix BiA
m.bopao), eigkputo Oauseko 10 wHapToRmMx pomosmm, 13 akux onHe (IlapenTi) 3naune 3a
sanacamu (30 man.T), pewrta — ApiGHi. B Anypcbkiii 3anaguul BIZKPHTO 5 pOAOBHLL, 13 AKHX
BeIHKUMH € Hadrorasoee poroeuine Jlax i razoei Meiion-Cen-®a i [Ton-/1’Ac.

CTAPYHCBKHI T'EOAMHAMIYHHI MO.IITOH - ICTOPISA BHBUEHHSA

Tumuayr Temana Ieanisna, cmyoenmya cpynu H3I-22-1
Hayroeuit kepienux: acucmenm xapedpu I'PH, Karuuniit Temana Baaepiisena
leano-Opanricenruit nayionanbruit mexuiynui ynicepeumem nagpmu i 2asy

Bararo pokiB | HaBiTL CTONITE JOCHIJKEHHA HUHIIIHLOro CTapyHCLKOrO reoiHHaMigqHOro
MOJIrOHY He YOCOOMOBANMCE HA L[bOMY 00'€KTi, 2 PO3BMBANMCH YV PEriOHAJLHOMY BHBUEHHI
KOPHCHHMX KOMAaJWH, reosorii Ta npupoanuunx ocobnusocreil sk Kapnarcekoro periony B
uinomy, Tak i Ilepenkapnarcobkoro nporuny abo ioro bopucnaecbko-ITokyTchkoi 30HH 30KpemMa.
V icTOpHUHOMY aCMeKTi CroYaTKy AO0CHIIKYBANCH CONbOBI BiZiknanu Ilepenkapnarrs, B TOMY
dpcai 1 CrapyHi, NOTIM 030KEPHTOBE POLOBHUIE, JaJli — HA(TOra3onoLYyKOBi Ta PO3BiAYBaIbHI
poboTH, BIAKPUTTA NAJEOHTOJIONYHOIO MICLE3HAXOMWKEHHs MaMOHTOBOI (aynm 1, Hapewri, -
nogea rpsi3LOBOro BYJAKaHy (pHc.1).

Ceno CrapyHst N€xHTh Y 30HI BUXOAY COJNOHHX JKEPes, AKa MPOCTATAETHCS HA CXIAHOMY
Ipukapnarti B3a0Bk niBHiuHOrO cxuay Kapnar sig oxomuue [lepemuunsa y [onewi ax a0
Bykosuan 1 Pymynii. Kpeminne 3napaans Ta puMCchKI MOHeTH, 3HAIIEH] v AaBHIiT coneBapHi B
Vroponax Oins Kocosa, cBizdats, 1o COMASHKHM Oyan BiAOMI 1IE 3 AOICTOPHYHHMX 4aciB 1,
Biporiano, 6inga HuxX nocrasanu Haiicrapimi nocenerns Kapnar [1, 2]. Tlepwi aitonuchi sranku
cBiMaTL Npo BUpoOHUUTBO coni B paiioni [amuwa i Ilepemuuns y IX — X cromitrax, a y
InariiscbkoMy JliTonuct Girypye 3amic, 1o Cijib 3BIATIAA TPAHCHOPTYBajiach Bozamu 10 Kuesa.
Opnum 13 HaiipaBHiwe Bigkpurum Oyno cosene mkepeno B Jlonmui, a 3rigHO 3 JaBHIMM
JlokymMeHTamMu MosacTups Bacunian, Ha nouarky X1l cromTrs 3aknaneHo y Tiii MiclieBocTi
conesapHio. bynu conesaphi 1 8 Crapyni, JI3Bunsul, ITHesi Ta iHwmx cenax. CongHuii Konoasasb
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npu B3l y ceno Crapysa 3niBa i Aopord icHye i 3apa3. A 3a "nonbebkux Yacis", sK CBLAYATH
MiCLI€BI JKHTeNl, BIH BHKOPMCTOBYBAaBCS "MOBAXKHUMHM mnaHamu" Ul MiKYBAHHS ONOPHO-
PYXOMOTO arnapary.

Pucynox 1 — CrapyHCbKHH re0IHHAMIMHHE HOUITOH (3HIMOK 3 KOCMOCY)

Haykosi aocnikeHHs coneHocHux (opmauiii TIpukapnarrs Ta 1X  NPOMHCIOBHX
nepenexTus po3nouanucs 3aauno misuiwe — y XIX-XX croairrax. 3a panumu I'L Pynpxa,
CTapyHCBKE POTOBHINE KaMITHUX CONEH MpuypoveHo 10 miBaeHHoro (aanry PocimbHAHCBKO-
MapkiBCbKOr0 PYAHOrO Moas i € eNeMEHTOM PyHrypebxoro cyOnokpusy. TlepenexTHBHi
pecypcH cHpux cosieit kateropii Pi gopisHowoTe 105 mun. 1. g0 rimbuan 1000m, Ha AKy
BinOyBaeThecs possinka. lle — pesepeHa cupoBmHna ©Oasa s Kanycekoro  ximiko-
METAIYPrifHOTO KOMILIEKCY.

Osokepur ("ripcekmii Bick') Biairpas BEMKY POAb Y PO3BHTKY eKOHOMIKM [anmumbm y
apyriit nomosuni XIX i Ha nowatky XX cronite, Buroroenennii i ozokeputy i-uepe3uH Oy
HE3aMIHHHM Marepiajiom Uif OCBITAKBAJILHHX CBIHOK, €NeKTPoi3ondiii. 30Kkpema, LepesHH 3
NPHKAPTIATCLKOrO O30KEPHTY BUKOPHCTOBYBABCA WA 130Ul NEPIIOr0 TPAHCATIAHTHYHOIO
Tened)OHHOro Kabenwr, MO MPOKNIANABCs MO AHY ATIAHTHYHOrO OkeaHy Mixk €Bporow Ta
Anmepukor. 3apas cnocodu HOro BUKOPHCTAHHS 3MIHMJIMCA — BijJi BIHCHKOBOI MPOMUCIOBOCTI
(BUrOTOBICHHS PISHHX MACTHIT) 10 JIKYBaJLHOI CIIPABU.

B VYkpaini € Tpn pomosmma o030kepuTy: Haiibineme y ceiTi bopucnasceke, a Takox
JI3BiHsubke Ta CrapyHebke. OcranHe noyvasin pozpodasti 3 1868 poky 1 OyJio po3BiAaHO A0
rinOuaK 465 M. Kpim )KHIBHOMO Ha POJOBMILLI Mae NMOLIMPEHHS | APIOHOBKpanIeHHi 0O30KepHT.
IMepma maxra mana rmuduny 105 v, a Halirmudma 140m.

3a manumn @ MiTypa [3]. 3a mepion 3 1868 mo 1960 pik Gymno BuaodyTo noxaa 5000 ToH
030KepHuTy. 3anacH ckjanaiote Olaa 400 Tuc. ToHH. Makcumaibhuii piYHHH BMIOOYTOK
npurmanac ua 1884 pik i cranosuB 210 TonH. Came CrapyHCbKe 030KEpPHTOBE POJOBHIIE
CTBOPHMIIQ CNPHATIHBI YMOBH JUIA BIAKPHTTS 3HAMEHWTOrO Ha BECh CBIT MAJCOHTOJONYHONO
MICLUE3HAXOMKEHHA MAMOHTOBOI (payHH HOTHPBOX BOJOXATHX HOCOPOMB 1 MAMOHTA,
MyMiiKOBaHHX Y 030KePHUTOBOMY DOJIOTI.

3a panumu M. Korapbu, O M. Anamenka, O.P. Crensmaxa, M.C. 3inuyka, nepiia
indopmauis npo Buaobyrok nadru B Crapyni Binnocurses 10 1866 poky. Hadrorasonowyxkosi
pobotn TyT BHKOHYBaauCh mporsrom 1885-1939 pp. Byno mpobypeno 14 mowykoBmx
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Merturep-S, Mirenem, [Ipnmnocus-2, Taneym-1, a Takok ojHa CBEPANOBHHA YIAAPHOrO THUIY
I'pese-1. Tinbku ceepanoeuda Hanis-1 miareepanaa npomucnosi 3anack Hadrm i rasy v
Biakiazax eoueny. ¥ 1929 poui noGosuii BunoGyrox nadru cknanas 4 TOHH T4 3MEHLIHBCH Y
1940 poui mo 300 kr. Biapazy micas Jlpyroi criTOBOi BiliHM I CBEpAJIOBMHA 3aBepIlia
eKcrulyaTauio nokaany HaTH 3 TeXHIYHIX NpHYiH. Ajie BoHa "rasye” 10 1bOro 4acy

Hewo menun npuniwsd Hadru 1 razy Oyiam omepikani 3 BOPOTHILEHCHKMX BIAKIAMiB
MIOLIEHY Ta MEHINITOBHX BiZIK/A/NIB ONMirolieHy 13 ceepanosyH I'pese-1, Merurep-3. [Ipuminociis-
2 1 Hanis-3, a nposieu HadTi Ovim Takoxk y ceepiosuHax I0niyvin-1, Oniyw-2 i Tageyw-1. YV
1950-1970 pp. B Crapyni Oyno npoOypeHo Kijbka AECSTKIB HNOLWYKOBUX CBEPAIOBHH. BOHH
TO3BOMITH IeTANbLHO BUBYHTH CTPYKTYpY Bopncnasceko-TToKyTCEKOT 30HM | MICTIE3HAXOUKEHHST
cknanok Crapyss i I'sizn. ¥V 1963 poui Ha cknanui T'Bisa, 10 3HAXOAUTHCA HA MiBHIYHKE cXin
Bia CrapyHcbkol ckiaaaku, Biakputo nadrose poposuwe I'sizn. Ha ckumanui Crapyna
CMOCTEPITANHCh TITEKH He3HA'HI edITH Ta npossu HaTH | Ta3y, HAMPHKIAT, Y CBepPIOBHHAX
Crapyns-5. Crapynsi-15, Crapyns-20 i Crapyns-25. JloesieHo, 1o Ha ckaaai CrapyHs HUKHi
COJICHOCHI BOPOTHIUEHCHKI BiAKIazM OyiM MEpeTHCHYTI 3aBAAKH BHUTHCKAHHK MEHLIITOBHMX
BIZIKNA/IB, @ BUCOKHMIl THCK MiJI3€MHUX KOHTYPHHX BOJl CMPHAB IECTPYKTYpH3allii MacTok i
Mirpauii ByraesosHiB 10 nosepxui. ITix 1ac mirpauii HadTh, Garatoi Ha HacHYeH! BYrIEBOIHI,
PO3HOYANOCS YTBOPEHHA O30KepHTOBHX ki1, Tomy ckmagka CrapyHs He € NepCreKTHBHOIO
CTPYKTYPOI /TSl MOAANBINNX MOWYKIB HaTH 1 rasy.

Crucok suxopucmanoi iimepamypu:

1. Anamenko O.M. Haw maiiOyTHii niM — Exoespona. Poman JHTTA, HAyKH | KOXaHHA v
4-x tomax (. M. Aoanienxo.- Tom qersepruil. - Ipano-®pankipcek: Cumbonis gopre, 2007.-
428c.

2. Anamenxo O. M. Crapyns: [lapx asonosuxosoro nepioay / O. M. Apamenko, 0. M.
Kapmam, JI. O. 3opin, M. M. Korapda, 1. B. Mociok, 1. I. Kopbaniox, 3a pen. €. L
Kpuskaniecbkoro.- Isano-®parkiecek: Cumdonis hopre, 2017.- 214¢.

3. Mitura F., 1944. Geologia zloza wosku w Staruni. Unpublished report, Archive of the
Jagiellonian University, Krakow, 18 ms. pp.

T'EOJIOI'TYHA BY/10BA JIOHJIOHCBKOI'0 OCA/10BOI'0 BACEHHY

Mucuok KOpii leanoeuy, cmyoenm epynu H3I'-23-1
Haykoaui kepienux: ooy. kageopu 1'PH, Omeavuenro Baaepin I'pucoposuy
leano-DPankieep il HOWIOHAAbHUT MEXHIYHIT YHIGEpCUmem Hagunu i 2asy

Y ocamoBux daceiinax GopmyeTeca nepepakHa OinbLIICTE KOPHCHHX KomanuH: HadTa, ras,
By, COM, 3am2Hl pyau Ta iHwi. Ha nepuwioMy Mmicii CTosTh BYFAE€BOJHI. YsIBIEHHs Npo
OCHOBHI eranmu po3BuTKy OaceiiHis I reosoriyny OyA0OBY CKAQZOBHX I1X TOBL AONOMAarar0Th
LIIECTIPAMOBAHOMY MOLIYKY LHX LIHHHX IPHPOAHHX OAraTCTs.

OnunM 13 Takux Oaceiinie 1 € Jlonaonceekuii ocaposuii Oaceitn. Bin npoctaraeTbes y
(opmi TpukyTHiika Ha 250 kM Ta posrawosBaHuii nig JIOHAOHOM y NIBAEHHO-CXiZHIH AHII,
MiK miBaeHHuM cxozoM Cxinnoi Aurnii Ta npunersoio aksaropiewo ITiBniunoro mMops. Baceitn
VTBOPHECA B PE3YNBTATI TEKTOHIYHOTO CTHCHEHHS, AKe RIAOVIOCS B PE3VABTATI aNbmiiiChKOrO
ropoTBOpeHHs, 1o Oyio akTuBHIM 40-60 MibITOHIB POKIB TOMY.

3aranbHONPHITHATME MekamMu OaceliHy € Ni3HBOKPEIIoBI eckapnu (KpyTi ycTynm)
Ynnrepuz 1 Mapntopo-/layHe Ha nigHowi Ta Hopr-/layhe i Bepkump-/laysc Ha niaui. Ha
nisaens Bia Jlonnoxeskoro ocagosoro Oaceiidy npocrsaraioreea pisnunu Bespa i ConeGepi, a
Ha msuiy - EiincOepi-sein, 3axigna mexa Oaceiiny 3naxoautbes B paiioni Mapndopo rpadersa
Bintuup. CxigxHa meka - 3nuBaeThes 3 0aceitHom [TIBHIYHOrO MOpsi, MpOCTAraldYHCh Ha CyiLi

77



L0

g Pezionaivna xondhepennia "Mo.rooieunit exozeopopym - 2024*

B310BK niBHIYHOIO y3bepexciks Kenra no Pekynsepa i sropy cxiguoro ysdepexcka Eccekca i
Caddonka, ne i rnepekpuTHii NNeicCTOLEHOBUMH BIIKIAZAMH, IO MOKPHBAKTL 3HAYHY
gactudy cxiztnoro Caddonka i Hopdonka, axi BiHocaThCA 10 ocanosoro Gaceiiny IliBuigHoro
mops (puc. 1).

Bick Gaceitny npoctsaraethes 31 3axoay Ha cxin ein MapnGopo i Herodepi (bepxuup) no
Yeprei (Cyppeii), a notiM TPoOXH BIIXHASETHCS HA TiBHIY Bij cxony yepes Becrmincrep,
npoxomsiun nocepennti Mixk Yeamedopaom i Cayrenn-ou-Ci (Eccexe) 1o exianoro yidepencks
mizk aumanamu. Kpayua i bnexsorep. ITonpu Te, mo Ha nisniu ia HunimHboro rupna Temsn, ns
NiHiA NPOXOANTL 3HAYHO MIBACHHILE BiJl UEHTPAIbHOI JiHi1 (aceiiHy, sKka € aCHMETPHYHOK), Ti
111 BIGHHE 3aKiHYEHHIA NAZae KPyTille, HiZ NiBHIYHE,

JlonnoHcekHit OcafoBuii Daceiin yTBOPHMBCS HAa MPH KIHII Mi3HBLOT Kkpelian, yHacninok
BHXOMY Ha NeHHy moeepxHio Tosm Yinrepus i Hopr-Jlaync. Y ueHTpanbHiii yacTuwi OaceiiHy
3HAXOAATLCA BIAKIAAH KPeHau, AKi MEPeKpHT] MajeoLeHOBUMH, €OLEHOBHMH Ta MOJOAILIHMM
MopoJIamMH, ajle BiJIKNAAH KPeiM TakoXK | BHXOMATL HA JAEHHY MOBEPXHIO 1epe3 JIoKalilonaHi
CKIIA/IKH Ta PO3NOMH, HANpukiaa y paioni Binazopcbkoro samky, JIbwoimemi Tta Tlepduiti. V
BIAKJIAAAX KPEilau 3HAXOAMTLCA apTe3laHchbkuii OaceiiH 3 KepenaMu npicHol BOaW, wWwo
HUBAATECA 13 piumma Temsu. V Ginbunidi wactuni Gaceiiny Ha neHHill NMOBEPXHI 3HAXOAATHCA
ripebKl MOPOJH, SIKI NPEICTARICH] €OLEHOBHMH JIOHAOHCHKHMH MIIMHAMH, AKI OOMEKYKOThCH HA
OkpaiHax crapwmmu Biakiazamu. Ha BeiMKuX TEpUTOPIsSX y HANPAMKY A0 3aXigHOl OKpaiHu
Daceiiny JIOHAOHCHKI TTHHM MepekpuTi MonoammMM Bijknanamu bermorcekoi dopmauii, siki
CKIIA/ICH] MiIAHUMK YTBOPEHHAMU (p1c.2).

YMoBHI NOsHaYEHHA
Bix ocagosux nopig.

|:| HeraepTiHHi

D Heorerosi

D llaneorerosi
E[l Bepxus kpeiga
"Butha L ; 5 & - Huwrn kpedga
: - R, ' iy, \, ™ ~ \ Opa
e e e B T

-

- P OIS TN e
Femouth ‘@A TeKTOHIYHI ENIEMEHTH,
—— possiomu
N . .
— CHHKMIHAN
—  aHMKnIHan]

Pucynox 1 - I'eonoriyna kapra niszaeHHO-CXiAHOI AHIJIL,
ne posramosanuii Jlongonckkuii ocanosuii Oacelin
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@ tOpa

&3 Tpiac 3 km

Benncekuit 6aceitH

Pucysnox 2 - [Tonepeuruii po3pi3 BEPXHbOI YACTHHI 3€MHOT KOPH MiBAEHHOT AHIUIT
3 MBAHA HA MM BHIY, WO NOKa3ye naneoreHosmi JIOHHoHCbKNI DaceiiH

Ha pucynky 2 noOpe Buano aHTukmiHank Benacekoro OaceiiHy, sikmii Mae BIZHOCHO
MOTYHI TOBLLI KPEHAH Ta OPH.

Binbwa yacTHHa JIOHXOHCLKOroO OCazoBOro GaceiiHy Ha rIMOMHI MIACTHAAETLCS OIOKOM
najneo3oiickkux nopij, rinomMumM sk Jlornoxchbka nuargopma. Bin pizokpemneruii posnomamiu
BiJI paHHbOKpeiiiosoro Beccekcbkoro Gaceiiny, (1o 3angrae nia 6acefivom Benn i [emnurip) na
nisaui Ta Bycrepepkoro Oaceiiny Ha 3axonl. Bepruxaneni pyxu uboro 070Ky BILIMHYJIH SK Ha
HaKOMMYeHHs oca/lie ¥ JIOHNOHCLKOMY Oaceiini, Tak i Ha HOro CTPYKTYpy. B pe3ynbraTi 4oro
0araTo ME3030HCHKHX MOPiA, WO Jekars nig cyciadim Benzgom, BiacytHi alo € ayxe manoi
toswunu. llopoam Tpiacosoro Biky siacythi v Jlongoncekomy ocazosomy Oaceiini, a
CROCTEPIratoTECA HAa rAuOWHI THme B Mekax 3axianoi oxonwmi Oaceitny. HOpceki ripceki
MOPOJAM CIOCTEPIraTLCS HA LWMPLUi TEPUTOPIT Ha 3aX0Al TA MiBAHI, ane B Mexkax OaceiiHy
MaloTh He BeJMKY TOBLiMHY. Y pansid kpelini nnardgopma Oyna niansra Tta posmura, a
epo3iitHuii MaTepian BIAKNAAABCA Ha MBAHI sk Benaencbka rpyma yTBOpeHb. PiBeHb Mops
MigHABCA Mg Yac BijknajenHs HikHbo-1 piHCAHIChKOI TPy BiIKNA/1iB, ajle NOBHICTH) BKPHB
muarpopMy JMmIe M Yac BiaAKiaaeHHs yrsopeHb Ioarcekoi ¢Qopmauii. Yos Tepuropis
3ajqMInasacss mij BOAOID NpoTAroM Oinbioi HacTHHH Mi3HBLOI Kpelan, xowa y Kkpeiiul
CNOCTEPITalTECA HEY3rO/KeHHA, fAKI BKasyloTh Ha mnepiogn eposii. Y noly najseoreny
mipaeHHuit cxin AHraii Oy OXOIeHMH pyxXaMH, TOB'S3aHHMM 3 YTBOPEHHAM AJbIl
(aneniiicekuil oporexes).

Takum YMHOM, OZIHHM 13 HACTIAKIB LBOTO OYJIH BIAHOCHI BEPTHKANBHI PYXH, SKI MPH3BENH
10 migHATTa CXiaHol yactHHa Beccexcokoro Daceiiny, 3aBAsKH 4OMY YTBOPHIACH AHTHKIIHANDL
Benva-Aprya, a Jlonnonceka nnardopMa onyckanacs, yTeopowun JIOHnOHCHKNH 0CAnOBHI
Oaceiin. TTonan 320 M naneoUEHOBUX | COUEHOBUX Biakiaais Oyno siaknaneHo B Oaceiini. Y
nuieiictoueri Mope BiacTynuao 3 Oaceiiny, Ockinbkn rinoCGanbHuii piBeHb MOpA Bras 4epes
HAKOTIHYEHHS JTOIOBHKOBHX MOKPHEBIE,

HOBITHI HAYKOBI AOC/II/UKEHHS CTAPYHI

Tapac Oavza Bacwiisna, cmyoenmea zpynu H31-22-1
Hayroeuii kepisnux: acucmenm xapedpu I'PH, Kaaunia Temana Baaepiiena
leano-Dpanriecoruit nayionansnuit mexniyuuit yrieepcumem naghmu i 2azy

YV munynomy cromitri farato HayKOBUIB NPOBOAMIN HAYKOBI nocnimkenns Crapysi, ane

3asgsxu npausm M. Jlomuinxi [1, 2], nosimomnennsm npecn nouatky XX CTOMTTH, y AOAMHI
piku Jlykapeus Benukuii, Oins cena Crapysi (ypouuue Ponmuie) Jisin Bl 030KEPUTOBI

79



10
A oy
2004 pewy

ripuranM mianpuemcreom Dk, Kemna 3 ['amBypra. 3rinno nosinomnenss "Jlbpipcpka rasera'.
KOMaJbHA BHHUKJIA BHACIIOK BHKYITY MEHLIHX WAXT i WITONEHb Y KiJIbKOX [eCATKIB MONepesHix
BIIACHHUKIB 32 2 MJIH, KPOH. YK€ npoTaroM Micsus Oyiio po3nodaro CHOPYAKEHHA 4YOTHPBOX
axT, B TOMy 4yucii i konansHi IV, miznime Hazpanoi "MamonTopa". Bxin 10 Hei Mag po3mipn
2,412 m, a po3minleHa Bona Oyna Ha JiBomy y30i44i JONWHM, B i1 MIBAEHHIH YaCTHHI, Tak
3paniii napuent "Ilone [dmurpykose". ¥V npoueci konanus 5 xosras (mata Hadiamxesa), Ha
rauduEl 12,5 M 3'sBUIHCH nepili PeIuTKH CKeneta BeNHKOi TeapuHi. TlepiinM HaykoBHM
NOBIZOMJIEHHAM MPO 3HaXijiky crana aonoeiab "TIpo mamonta B Crapysi”, suronowesa 10
oBrHa 1907 poxy npodecopom T. Bimmboecbkum Ha 3acizanui IlonbCbkoro Tosapucrsa
Harypanicrip im. H Konepruka y JIsori. 2 aucronana o mofaio obroropunn wa [lpasminmi
Axanemii Mucreurs i Hayk y Kpakosi 3a yuactio npodecopis B. laiinoxun, @, Kpeyua i B.
KyJIbuMHCBKOrO Ta reHepasbHOro cekperaps npasiinna M. Yibasoscbkoro. Bysio
3aMpoONOHOBAHO mpuaAdaTH MmamonTta 13 Crapymi ans konexiii Akazemii. Bianosimansaum
npusHayero B. [afinoxy, a fioro acicrenrta K. Byfiuika BiApsanay Ha Miclie 3HaX1/10K.

C.B. Anexcanmposuy [3] niakpecnroe, o BakKAHBHMHM OViM pe3yabTaTH [MOLIYKIB,
npopenennx [lonbcekoo Axanemicio Bminns y 1929 p., sxi npoposxkysanuce 10 1934 p. Tomi
OyIo 3HaliIeHO eK3eMIUIAp CaMKH BOJIOXATOro HOcopora i3 30epeseHHMH IKIPOK 1 M'a3amMi,
AKHUI 3HAXOOMBCS B M'AKHX Y€TBEPTHHHMX IJIHHAX, 4 HAA HHM (PparMeHTH CKenery TPETboro i
ueTBepToro Hocoporie. [‘onoBHMIT ek3emnaAp micns peKOHCTPyKiii OyR BCTAHOBIEHMII B
"Crapyxcebkiii 3am" gisiorpadivsoro mysero [Monsebkoi Akanemii Bminas y Kpakogi. Tepuuiii
Hocopir 1 mMamoHT (3naxinkn 1907 p.) 30epiraworecs y [lepikaBHOMY NpHPOLO3HABUOMY MYy3el
HAHY y JIeroBi, a apyruii, TpeTiii 1 wersepTuii Hocoporn — y IHpupoaunuomy Mysei [neTuryTy
cucremaTiki i eBomouii TeapuH TTonbebkoi Akaaemii Havk y Kpakosi. Koriii rincosoro sminky
APYToro Hocopora 30epiratoThes ¥ BIAOMUX Mysesx OaraTbox Kpai.

Ha xane, [[pyra cBiTOBa BifiHa Ta IHIN MPHYMHK MOMIMIANH 3AIHCHHTH HaAMIYeHHIT TIIaH
BHBYEHHA YCIX 3HAMMEHHX PEIITOK TBAPWHHOTO CBITY Ta pocauHHOCT. He 3Baxkaroun Ha 1e.
crapaina Komitery CTapyHCbKHX 10CHIDKeHb HE 3a/IMWIMIMCH OesycniluHiuME, OCKIIbKK Oyna
CTBOpEHA HOBA BHAABHMYA cepia "Marepiann 10 uBueHHs nemosio B Ctapyni”, Ky iHiLilOBaB
B. Madep. L5 cepis BUKOHANA BEINKY POJb Y BHBYEHHI YETBEPTHHHOTO NMEPiofy B3arali.

Crapyucbkuil rpasboBuii Byakan 3'asusca y 1977 poui nicas semnerpycy y ropax Bpanua
(Pymynis) 3 Oepezns Toro poky. Bin npuypouennii no anikanwHoi wactuHu CrapyHCBKOI
CKJIA/IKH, /1€ MO OCHAONEeHHM TEKTOHIYHO PO3APOONACHHM 30HAM HA MOBEPXHHK [M1HIMAETHCS
rpsa3e-ConeHocHa cymit. Biakpuiu By/IkaH JOKTOPH reooro-MiHepaaoriuHux Hayk, npodecopu
IOHTYHI' HX Binoyc 1 B.M. Kmaposcekmii. [licna kiIBKOX pPOKIB AOCTIZKEHbL BOHH
3apeecTpyBain W ainsHky v 60 ra sk reonoriydy  nam'stky  "JluBo-Crapyss"
pecnyOiKaHChKOro 3Ha4eHHs, O OXOPOHAETHCS CLIBCHKO BAAZI0I0,

Horwit "moamx" orpumana Crapyns wa mnouwatky XXI cromiTrs — ne nouYaTok
BICOKOTOYHHX 1HCTPYMEHTATBHUX NOCTIIKEHb, BHKOHAHMX IBOMA MONBCHKO-YKPAiHCBKIMN
exkcrieauuisivi Kpakisebkoi ripHuvo-meranypriiinoi akazemii imeni Cranicnasa Crawuus Ta
IOHTYHI.

IMepwa excnenuuis (17-21 Ttpasua 2004 p) BKNOHaNa 3 MOALCHKOrO OOKY HACTYMHHX
nocaiaaukis: M. KorapGa, C.B. Anexcanaposiuy, 0. Maneii, C. IMowyuek, FO. Mowmiuki, M.
Jaeneniy, I'. Cexman, B.C. Anekcanaposud, A, KBeuens, a 3 ykpaiHCcbkoro 0oky i yHacCHHKOM,
3a cripusiius pexropa I[OHTYHI™ € 1. Kpmkaniebkoro ta npopexropa B.1. Bekepuka, Oyiu
OM. Anamenxo, O.P. Crensmax, JLB. Mimenxko, HO. 3opina, 1.0. 3opin Tta crysenrn-
exomoru M.B. AmOpossax 1 P.B, Kanunsk.

Hpyra excneauuin siadynace 4-8 wostHa 2004 p. y Tomy x cknaai. 24-25 nucronana 2004
p. y Monscekiit Axkagemii Bminns (Kpakis) npoxoanna Haykosa KoH(epeHuis 3 npeseHTauieo
moHorpadii "Polish and Ukrainian Geological studies (2004-2005) at Starunia — the area of
Discoveries of woolly Rhinoceroses", y sxiii maseaeni miacymxkn 000X excrmegduiid. 3
yKkpaiHcbkoro 00Ky y kondepenuil Opain yuacts Haykosui [PHTYHI (O.M. Anamenxo, ®.B.
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Hynok, KOM. Konryn), llpuponoswapyoro myzero HAHY. m. Jlesis (KO M. Yopnodaii),
IncruryTy ykpaiHoznascrsa im. I, Kpen'skesnua HAHY. M. Jlegis (JI.T'. Maukesnii), Incruryry
ranyprii, M. Kaanyw (C.C. Kopinb), Cninku reonoris Ykpainu, m. Kuis. 3Buuaiino x naiidlasue
Oyno nonbekkux daxiruis Ta 3MIL

VY 2007-2008 pp. nonecbKuM Koseram Baanock opraisyBatm Ha Crapymi OypiuHs
KOJIOHKOBUX CBEPMUIOBUH HA BCK) TOBLLY METBEPTHHHHX BIAK/IAAIB 3 MOBHUM BiIDOPOM KEpHY.
byno npodypero 37 ceepiioruH. [Ipo1oRKyBanncs Takok reodisnuHi Ta reoximMiudi podoTn.
TMicns 3asepuieHHs 0OpOOKM OTPUMAHMX NPHHLKMIOBO HOBHUX MarepianiB ix pesyabrard Oyin
onybOnikosani y 2009 pout y monorpadii "Interdisciplinary studies (2006-2009) at Starunia
(Carpathian region, Ukraine) - the area of discoveries of woolly Rhinoceroses" B xypuani
"Annales societatis Geologorum Poloniae". — Journal of the Geological Society of Poland, - vol.
79, no. 3, Krakow, 2009, ss. 217-48.

I3 amam3sy nomepeanix nocmimpkens Crapyni Ta myOmikaiiii, siki CTOCYBAamHCS iCTOpIT
BUAOOYTKY  NPHPONHHX  cojeil, o30KkepuTy, HadTH, BIAKPHTTH  [MAJEOHTOJOMHHOIO
MiCLIC3HAXOM/KeHHA MAMOHTOBOI (hayHH Ta rpA3bOBOro BYJIKAHY, reoNoriynmx, reodisuyHux Ta
reoXIMiMHUX i, HAPEWTi, re0eKONOMYHUX AOCHI DKEHb, BH3HAYAEMO, 110, HE JHBITYICH HIOHTO
Ha 1X BEJMKY KiJbKICTb, KOMIUIEKCHOrO pesysibrary 3 oOrpyHTyBaHHs CrapyHCbKOrO
reOAHHAMIMHOIO MONIFOHY [OKH WO HE A0CATHYTO. TOMy NPONOHYEMO MiC/s KPHTHYHOrO
aHami3y BoKe BHKOHAHMX MOMEPeHiX IOCHipkeHb Ta 1X icTopii opraHizyeatu aemmudpyBaHHs
KOCMIYHIX 3HIMKIB T4 BHKOHATH PI3HOBMCOTHY aepooTO3HOMKY 3 10NOMOroK 0e3niaoTHOro
mransHoro amapary tuny "Jlpon" Ta memmdpysatm Taki 3HIMKM, NOOYQyBaTH IeQNIOrMHY,
reoMopONOritHy Ta TPYHTOBY KapTH MOMTOHY, BHKOHATH MNEAOTEOXiMiuHE OmpoOyBaHHS
[PYHTIB Ta EJIKBIK TMOBEPXHEBHX [OPIJ: NpoaHamizysatH Wi npoOH Ha BMICT OCHOBHHX
3a0pyaHioBadiB aToOMHO-aAcopOUiiHHM, €NeKTPOXIMIYHMM Ta XpoMaTorpaidHuM MeTOAaMI:
nobyayrati 0Ga3nm gaHmx exkonorigHoi 1H(popMamii Ta KOMMIEKC MOeJEMEHTHHX eKOIoro-
TEXHOTEOXIMITHUX KapT, KapTy CYMApHOTO TOKasHHKA 3a0pYIHEHHS Ta KapTy Cy4acHoi
eKOJIONT4HOI CUTYaUil 3 IPaKTHYHMMH IIPHPOAOOXOPOHHHMII 3aX ONaAMH.

Ha nopanbuly nepcnekTHsy Ha MOMIrOHI HEOOXiJHO NMPOBECTH PaiOMETPHHHY 3HOMKY,
BH3HAYUTH €KOJNOMYHHI craH armocdepy, MNOBEPXHEBHX BOJ Ta POCIMHHOCTI, OLIHHTH
ra30reoXiMiMHHMH METOAAMH NIEPCIEKTHBH MOLIYKIB HOBHX NOKJaniB HahTH | rasy He TIALKH HA
CrapyHchbkoMy reoMHamMidHOMY Tomirosi, a i y mexax bopucnasceko-TlokyTcekoi 30HH
ITepeakapnaTcbKOro nporuHy.

llepeaix euxopucmanoi imepamypu:

I. Lomnicki, M., 1608 - Discovery of mamoth (flephas primigenius Blumb.) and diluvial
rhinoceros (Rhinoceros antiquitatis Blumb.) w Staruni (pow. Bohorodczanski). - Kosmos, 33:
63-70.

2. Lomnicki, M., 1914, Gromada: Owady. Rzad Wazki. Rzad: Prostoskrzydle. (In Polish).
In: Bayger, J.A, Hoyer. H. Kiemik, E, Kulczynski, W., Lomnicki, M., Lomnicki, J.
Mierzejewski, W., Niezabitowski, W., Raciborski, M., Szafer, W. & Schille, F., Wykopaliska
Starunskie. Muzeum im. Dzieduszyckich, Lwow, 15; 51-52,

3. Nowak J | 1917 Kilka uwag w sprawie budowy Karpat wschodnich. -Kosmos, 41: 148-
154,
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OCOBJIUBOCTI TEKTOHIKH OCA/IOBOI'O BACEIHY AMA30OHKH

Cenie Xpucmuna Muronaisna, cmydenmea zpynu H3I-23-1
Haykoeui kepisnuk: dou. kapeopu I'PH, Onervuenco Baaepin I'pucoposuy
leano-Opankiccvruii nayionansuuit mexuivnuit ynieepcumem nagpmu i 2azy

Ha 3axoai niBjeHHOI AMEpPHMKH pO3TALIOBaHMK ocanoBuil OaceiH AMa3OHKW, AKHI
npocrsiracTees Big nisaenHoi KonymOii no nisnivvoi bomisii, Bknowae B cebe CximHi
Kopauneepn AHI | npuierny CHCTeMy rnepenoBux OaceiiniB. Y miBHivHINA bomieii oporeHH#mii
KIHH CXiZIHUX AHO Iy:KE BEIHKHIL, | HOro npocysaHHs Bhepel KOHTpomoe mopdonorio
apenaxcHoro Oaceiiny Mageiipu. [lonax 50% saransaoro 00’emy ocazis, WO MEPETHHAKTHL
cHCcTeMy mepesiororo Oacefiny Maneiipu, ocinae. Pewrra BiAKNamis J0CATaE CXiHOI YaCTHHU
faceiiHy AMa3OHKH, oMHMHAKOUYH BpasiibCbkiii KpaToH Ha niBHOo4Yi. CepenHs maca ocanis, ska
Oyna BIAKIAAEHA 3 MI3HLOrO MIOLEHY A0 TENEPIHLOrQ 4acy B CHCTEMI BIAK/IAAIB MEPEaoBOro
Oaceiiny Maneitpn, menma B 24 pa3u, HiK BiaknaaeHa Ha tenep. LI pesynstatH MOxHA
iHTEprpeTYBaTH AK 30IbIIEHHS MMOMHN ONYCKaHHA TP BUTHHI BOMBIFICEKOro nepeioBoro
OaceiiHy 3 wacom, IOB'fA3aHe 3 MOTOBIICHHAM KOPH Ta OPOreHHUM HABAHTAKEHHAM, IO
CTIPHUMHMIIO 3POCTAHHAM MacH Hakomudenwux Bigkname. Lle Biadynoce 3aBaskH 3pOCTaAHHIO
wenakoceTi niafiomy Kopawasep OpieHTan, ska nodana 3HaqyHo 3pocratd noHaa 10-15 man.
pokie Tomy (puc.1).

Kinbkicts ocany, 10 YTBOPHETECS B 3axifHii 4acTuHi OaceliHy AMa30HKH € 3HAUHOK,
AKY MOXKHA OLIHHMTH 3a JaHuMK MpO WBHAKICTL NoToKy ocaxy. Eposis Cxiannx Kopauisep i
nepearip'is Anja nocradae noHax 99% martepiany, O NPOXOAUTHL 4epe3 DaceilH AMAa30HKH,
3HaYHA Maca fIKUX 3aTPHMYETHCH B MATePHKOBIH YaCTHHI, SKY MOKHA PO3JUIHTH HA KiNbka
cyOOaceiiHiB, WO PO3MEKOBAHI CTPYKTYpPaMH, AKI BHHHKIM B pesyabtari aedopmauii Aupg 3
miBHOI Ha niBneHb. bonisiicekuii apenamunii Oaceiin Mageiipn BrnOuae HaiiniBaeHH Wi 3
uux cybbaceifHiB, Mo BiANOBIAAE reoMOp(ONOriTHOMY perioHy, AKHI Ha3WBAKThL PiBHHHOK
beni (puc. 2,3).
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Pucynox 3 — ['eonoriunnii npodins uepes npenaxkuuii daceiin Mageiipu

BomiBidiceknii ripceknit nosic AHa Ayke BeJMKHil Ta AedopmMOBaHNI TOHKOWIAPOBOIO
TEKTOHIKOIO 1 XapaxTepusyeTncst 3iruyTon ¢opmoro (bBomisiiickknit opoxnin). Perpomyrosuii
CKNAIYACTO-HACYRHHUIT mosc yTeopenmit Cxigunmn Kopraunsepamm, HO XapakTepH3yIOThCS
BUCOKUM pensedhom (kispka sepmun noHaa 6000 m) i1 cvOanacekumm nepenrip'smu. Llei
OPOTeHHHIT KJIMH XUBHTH NMPWISTAH MaTepukoBuii Oaceiin 0cajloBUMH TTOPOJIAMH 3 BEPXHLOIO
omiromeny. Y miBHIYHIH uacTHHI bOniBificbKOI OPOKNHHANI. TOPHIOHTATBHE HEOTEHOBE
BKOPOYEHHA PETPOAYrOBOIO CKI2A4acTO-HACYBHOIO MOACY CTaHOBHUTL Onu3bko 177 k.
CyuacHa Bick bonisificbkkoro oporenesy posaisic Oaceiinn Amazonku 1 I[laparsail, mix
baceiinamu [inbkomaiio 1 Maneiipa.

Piuka Ama3zonka posnouana Bnazati B ATJIAHTHYHHH OKEaH HANPHKIHLI MIOLEHY, KON
nebopmauis AnA | TeKTOHIYHE miaHATTa nocumuancs, [Jpenaxauii Oaceitn Mazeiipu dopmye
MiBICHHO-3aX1/1HY Mexxy DaceitHy AmasoHku. BiH oDMekeHHil Ha miBaeHHOMY 3ax01 CXiHuMH
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Kopauneepamn (Mexa Anprinuiano) i Ha niBHiYHOMY cxomi BpasuabCcbkuM  KPaTOHOM.
baceiinopa cHcTema yTBOpHNACs 3aBAAKH MNPOCIAAHHAM, IO CHPHYAHEHI HAcyBOM |
HABAHTAKEHHAM AHACHKOTO PETPOAYrOBOrO OPOreHHOr0 KIHHY AHI, NOCTYNATbHHH PYX AKOrO
cranosus Onn3pko 74 kv 3a ocranui 10 mun. p.

B pesynerati npoBefeHO! OLHKH MOTOYHOI INBMAKOCTI epo2ii Ta ceaMmeHTauii ans
Oaceiiny Donisiiicbkol Mazeiipyu Oys10 BCTAHOBJIEHO, 1110 B AHAAX PYilHYBaHHA BIKIaliB 3HAYHO
pisuuTbCA Bin OaHOrO Daceiiny 10 inworo: Bix menm mix SO T kv~ Ha pix” y BHCOKOI pHMX
nporurax paiiony Kopaumsep Opienran mo 50 000 T xm* pix’' B rineprymiaHOMy perioHi
Yanape. 3aranbHa Maca ocaiis, siki OyJid 3HECEHI Y CXiAHO-aHACHKHIT 1 CyOaHAChKMI JpeHasKHi
Gaceiinn v Bonisii (173 000 kM) ouimoerscs B monan 500-600 mum T pik’', a cepeane
OCA/KEHHS! /11 OPOTEHHOrO KNHHY CTaHOBUTH Maitke 3200 T kv pix'. Ocamxenns 3necenux
BIIKNA/IB M€ TEHAEHINO 0 MOCTYMOBOTO 3MEHIITEHHS .

AKWO NOPIBHATH NpPEACTABIEHY CEPeAHI0 LWBHAKICTL OCAUKeHHA 13  3arajlbHuM
OCalKeHHAM y nepenosiii 3amaamni Maneiipn (110 mam. T pix') i3 cysacHum pisHem
HakonuuenHs (270 man T pik’), octauHiii y nekinbka pasis nepeuinye nepuii. La pisHius
moske OyTH MoB’A3aHa i3

1. 36inbwennsm ocazip npu 3runanui [lepenosoro dacefiny bonisii, mo npusseno 1o
MOTOBUIEHHA 3e€MHOI KOPH Ta YTBOPEHHA T[ip, #AKe T[ATBEPIAKYETHCA 3POCTAHHAM MacH
piakinagesoro ocany. Jokazom wiei TEKTOHIMHOI 3MiHM € HAKONM4eHHs 74 KM Ocauis,
po3paxoBaHe Ui 30HM KAMHOMOAIOHO! Bepxieku B baceiini Maneiipu 2a 10 muH. pokie. Lis
Ilepwa rinoresa y3ropkyerbes 3i wBHakicTo miafiomy CxiaHux Kopauiabep, sika OLiHEH! 3a
pe3y/bTaTaMu BUBYEHHA MEXAHI3My BLOKIaneHH€s ocauis y Oaceiii, 110 nMoyas 3HAMHO 3POCTATH
nonan 10-15 Man poxis Tomy.

2. YacTuHa HAKOMMYEHUX OCA/liB MOI/IA €KCNOPTYBATHCA €PO3IEK Ta TPAHCIOPTYBAHHAM
ix 3 yacom, Miouen-ruieiictouer OyB nepiooM CHILHOIO NPOABY TEKTOHIKH, 1O BHPAXKAIOCh V
OMYCKaHHI Ta MAHATTI TEPUTOPIT, & e CAPHSIO NOTORMIEHHI) Ta TOTOHIIAHHIO 3eMHOI KOpH 3a
paxyHok epozii. 3'enHaHns npeHaxky OGaceitny AMA30HKH 3 ATJAHTHKOK), MO CTPHANO BHHOCY
ocajny B OKeaH.

Lli aBa po3riAHYTHX NPOLECH MOIJM JiSTH B NMOEAHAHHI, OCKIIILKM aKTHBHA HacyBHa
TEKTOHIKA | OCIJIaHHS 1pH 3riuHl Moxke OyTi Bijo0pajkeHa B NOTOYHHX NOKa3HHKAX eposii —
ocagonaxonu4enns B Oaceiini Mazeiipn.

Taknm guHOM, Mopdonoris cydacHoro faceiiHy AMa30HKH, AKAa MOo4Yana PO3BHBATHCA B
M3HEOMY MIOLEHI, YaCTKOBO KOHTPOJNKETHCH PEAKUIEH HA 3MHHAHHA TAa  OPOreHHE
napanraxenss Auna. B Ilisuiuniii Bonisii, eposis Auxacekoro oporennoro knmaa (Cxinni
Kopauneepn ta nepenrip’s Cy6-Auna) cnpusna moctasui Bigxaanis 1o Saceliny AMAa3oHKH.
ITpudnusHo 54% wuboro ocajay BiAKIANa€ThCs B MEpesioBiii cucremi 3anaauHu Maaeiipu.
YacTvHa oOcafib, WO 3aJMIINJIACA, EKCNOPTYETHCA A0 CXigHoro (Opaswnbcbkoro) Oaceliny
Awmazonxu. Lleit nepenosnii ocanoeuii daceiin npocraracteca Ha 1500 kv 33 Mexed AHACEKOTO
OpOTeHY. IO POOHTE OCAOBI Daceiin AMa3OHKH HaiiOiMbIIIIM KOHTHHEHTATBHIM OaceiHOM V
CBITI.

Curyauis B Daceifni 3axinnoi wacruun Amazonku B llepy ta Exsajmopi mMoxyrs OyrH
CYTTEBO 1HIIMMHN. TEKTOHIYHI NPOLecH Ta CTPYKTYPHI aedopmatii AHA 3MIHIOIOTBCA Ha MMiBHIY,
L0 NPU3BOAKTE A0 3MEHLIEHHA OPONEHHOIO KJIHHY 1, HIMOBIPHO, 10 3MIHH reOMeTpii epeaoBoro
OaceifHy Ta HOro onmyckaHHs,

Hanpuknan. y Gaceiini Opiente B ExBanopi (niBHiYHA Mexa 3axigHOl YacTHHM Oaceiiny
AMA30HKH), HEMAE HITKUX OOKA3IE MEKI PO3ALICHHA MK POSMHBAIOHOI KIHHONOAIGHOO
BEPIIMHOK) Ta AaKyMYJATHBHOK nepenosor0 obmactio. Haemaxu, nmosmma Opiente
neopMOBaHA TPAHCIPECHBHOK) TEKTOHIKOK) Ta IHBEPTOBAHA CHCTEMOK) PO3NOMIB, 4 BECh
Daceiin Moxe OyTH norauHyTHM OlIBIUIMM 332 po3mMipaMu, AKTHBI3aUiA eposli Ta BiAKJIAAEHHS
0CaniB 3 MIBHOYI HA MiBAEHL B CHCTEMI MepeaoBoro daceiiny AMA3OHKH € MPOLECOM CKIATHHM
TOMY, IO TEKTOHIUHI PyXH BMAMBAIOTE HAa (opMmyBanHs reomopdonoriuunx ocodmmeocTeii
HaidIILLIOrO KOHTHHEHTAJILHOIO 0canoBoro dDaceiiny Ha 3emi.
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TEOAUHAMIYHA BYJAOBA CTAPYHCBKOI'O IIOJIITOHY

Mysuura Andpiic Map ‘snosuy, cmyoenm cpynu H3I-22-1
Hayroeun kepisnux: acucmenm kapeopu I'PH, Kaawuiit Temana Baaepiisna
leano-DPpanrisceruil nayionansnuit mexuivnuil yuieepcumem nagmu i 2azy

CrapyHCbKHi MeOAHHAMIMHHI NOJITOH PO3TALIOBAHHIT HA ABOX CTPYKTYPHO-(aLianbHHX
3ouax [lepenxapnatChLkoro mMporuHy — BHYTpimHINA, Bopucnascexo-TIOKyTCEKIN Ta cepemmiii,
CamOipcbkiii i MezKye 31 €0y 13 30BHIHBOK Binbye-Boinubkorw, a i3 3axony — 31 CkndoBOK
301010 Kapnart,

B ocrosi Boprcnasceko-Ilokyteekoi Ta CxnboBOi 30H 3ansraloTh BepXHBOKpEHAsHI
Qaiwosi, SKI PUTMIYHO YEPryKOTBCH, MilUAHO-aNEBPONITOBI BIAKIAAN CTPHIICHKOI CBITH, AKa
MNePEKPUBAETHCS MACHBHHMH [AJICOLEHOBHMH TMICKOBHKAMH SIMHEHCHKOI-OMTKIBCbKOI CBITH.
Bume crocrepiraeThes  €OUEHOBMET ()Nl MAHSBCBKOI, MACIMHSHCHKOI-BHTOACHKOI  Ta
OMCTPULIBKOT  CBIT (NMICKOBMKH, asieBpoiTH, aprinith). Po3pis naneoreHy 3aBepuiyeThes
oniroueHoBuM QIileM TEMHO-CIPHX 1 HOPHHMX aNeBPOITIB, aprijiTiB (CHaHuiB) TPHHICHHOI
MEeH1UIITOBOT CBITH.

Ha meninirax, iHoai 31 crparurpadidHiM HEy3ro/LKEHHAM, 3a4rac BxKe 1HIIa — MoJacosa
dopmania HIKHBOrO MioueHy (erepiii), WO PO3NOYMHACTLCA MICKOBUKAMH MOJSHHUBKOL CBITH,
Ha ubomy po3piz Cxuboroi 30HHM 3aBepmyerscsa. a y bopucnaeceko-llokyreskiii 3081
MPOJAOBKYBANHCH HAMPOMAIKEHHS MOJAC BOPOTHILEHCHKOI COMEHOCHOI Ta CTEOHULLKOI
TepureHHol CeiT. B OCHOBI BOPOTHIUEHCHKHX BimKiagis i1HO#I 3anaAraloTs  cnodiacexi
KOHTJIOMEPATH Ta T00POTIBCEKI mimano-anespuTorl mapu, L{i 1ei ocTanul CBITH POIMOMHHAIOTE
po3pi3 cyciaHsol CamOipChKOl 30HH, 1€ BOHM NEPEKPHBAKOTHCH MICKOBHKOBMMH CTEOHMUBKOK),
Oannupkoio, OOropoAYaHCHKOK Ta TINHHUCTHMM BIAKIAAaMH KaJycbKoi (3 THPachbKUMH
riNCaMi ), KOCIBCHKOI Ta JAUIABCHLKOI CBIT.

Y binbge-Boamibkiii 3081 BHU3Y — nokeMmOpificbkuil GyHIAMEHT, a BHINE — KYPiBCHKi
LIapy, THPAChKA, KOCIBChKA T4 JallaBebKa CBITH,

Y CTpyKTYpHO-TEKTOHIMHOMY BiaHomeHHl bopuciascbko-I1okyrchbka 30Ha — Lie HakaneHi
OJIHA Ha ONHY CKMOM — HACYBH 3 MIBJIEHHOTO 3aXOJy Ha MiBHI4HUM CXif. B OCHOBI KOXHOrO
HACYBY, @ IX € TPH-4O0THpPH, 3amaralTs (GuiwoBl BigKIaAH €OLEH-OAITOLEHOBOIO BiKY,
XapakTepHHM pOo3pi3oM sikux € ceepanoBuna Hania-1. Bepxusa wactuna ¢uimy — MeHiniTopa
CBITA OJITOLIEHY (YOPHI aprijiTH, aleBPONITH, MICKOBHKH) PAXVEThHCA HAPTOMATEPHHCHKOK 1
XapPAKTEePH3YETbC BHCOKMM BMICTOM oprasiuxol peuosunu (o 20%). Buwe 3ansraiors
MOJIACOBI YTBOPEHHS HIDKHBOTO MIOUEHY (BOPOTHMILEHCBKA CBITA), AKI € MOKPHIIKOK AIs
HaroBuX 1 razoBux noknaais. lle — NICKOBHMKH, KOHIIOMEPATH, TI'PABENITH, ANCBPOIITH,
apriJiTi, HaCHYeHl rajJiTOBUMH | CHIBBIHOBHMI COJISMH, IO 3aI4Tai0Th SK OKPEMHMI LLapaMH,
TakK | 3aNOBHIOIOTE TPIIMHI a00 HEMEHTYIOTE TePUTeHHI MOPOaN,

Ha miBnenw i miBnenHnii 3axin Bia CTapyHi y MaseoreHOBHX | HEOTEHOBHX BiaKIamax
bopucaasebko-TTokyTebkoil Ta CkuGoBOI 30H BIAKPHTO wWICTL pooBuy HagTH i rasy —
['sizneuske, Ilipgenno-I'sizneuske, Monactipuanceke, [lniscekke, IlaciunsHceke Tta bBurkis-
bBabunHcbke.

Ha niBuiuniii  oxonuui  CTapyHCbKOrO IEOAHHAMIMHOIO MOJNIrOHY Y  BlAKJI&aax
BOPOTHIIEHCHLKOI CBITH po3sigane CrapyHChKe PONOBHINE MPHPOAHHX COMEH, sIKe € MiBAeHHUM
(nanrom PocinbHAHCHKO-MapkiBCbKOl CcoseHOCHOT CcTpykTypu 3a naHumm 'l Pyabka 13
cnisasropami [1], saranbua noryksicte conel gocsarac 500w, a y ckuaai CrapyHCbKOro
pomoBMIIA € AK KamMAHI, Tak i Kamiiiai com 3 migpaxosaHuMmH 3amacamu y 328 mam. T.
BopoTHuleHChKI  BIAKIAAH, KPIM COACH, CKNA/EHI MIMHHUCTHMM [OPOJAAMH 3 BKIKUEHHAM
MCKOBUKIB | TOHKO3EPHHUCTHX MEPIeJiB 3 MpOWAapkaMi i JIIH3aMH FiTCIB, BKIIOYEHHAM MMPHTY,
CaMOPOIHOI CIPKH Ta YJIaMKiB rpasemiTie [2],

Slkmo npocniKOBYBATH Teonoriunmuii po3piz CTapyHCRKOrO reOAHHAMIYHOTO TMONIFOHY
3HM3Y JIO TOPH, TO Y PO3MOILT KOPHCHHX KOMAJIMH CMOYATKY NOCTEPIraloThes NoKaagH HapTH i
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rasy y ¢uimosux Biakianax eoueHy i omiroueny (wicte pomosHil, ski Oyim Haszsami BHLLE).
IloriM y mMonacax mioleHy pO3MillleHI POMOBHIA NMPHUPOAHHMX coJieil. A 3amepuiye 1o Tpiaay
KOPHCHHX KOMaJlMH oAHe i3 Handiabmux y ceiti CrapyHcbke poaoBuile osokeputy. Bowo
pospobisinoce, 3a nannmu Bojko and Sozanski [3, 4], 3 1868 no 1960 pp.

M.J. Kotarba and R. Stachowicz-Rybka [6] numnyTs, mo y 1886 p. Tam 6yno 109 poSounx
naB nHa waxtax "Muxaiinosa" ta "JIMurpyk", axi wanexanm necarui snachukis. Y 1907 p. ui
konanbhi Oynn ob'ennanl komnasiero "J. Camper and Co" (Il'amdypr). Yactuna sunobysuux nas
Oynn 3atonnedi i 3'seunuck Hoei. 3a nanumm F. Mitura, HaitGinem akTHBHMN BHIOOYTOK
o3okepuTy OyB y 1886-1942 pp.

Ozokepnr CTapyHCBKOro ponosuiua sussiaeHnii na rmmbunax Big 10 oo 500m y sursal
TH3 Ta MPOMAPKIB TOBUHHOK BiA 2 10 30 oM (piame 10 AeKiNLKOX METPIB) V TPImHHYBATIf
30HI BEPXHBOT YACTHHM CONIEHOCHOI BOpOTHILEHCHKOT cBiTH. M.J. Kotarba [6] Bkasye, wo inoni
3yCTPIYaeThes Tak 3paHuii "03okepuTOBMIT KamiHb', 1O CKAAfacTbes i3 QparMeHTiB TBEpPAHX
KapOOHATHNX TICKOBHKIB Ta TIMNCY, TOKPHTHX O030kepHTOM. IlOBEpXHS BOPOTHIMEHCHKHX
BiJIKNaAiB, 3a aHumu Oyposux pobit T. Sokolowski [7], sHaxomnTbes Ha raubuHi Makcumym 17
M, [1iJl Y4eTBePTHHHHMH BiAKIaAaMHu,

F. Mitura y 1944 p. onmucap po3iOM-pO3pHBHE MOPYLIEHHS, 5Ke IPOCTATACTHCA,
nepecikaroun poposuie "Crapyns", sin ripundosngodysHoro noss "Hanis" wa nisuig, 1o
ripunuosnaofysroro nons "lenis-Xenena". Ilepwe nose "Hapin" — ue antuximinans, wo
3pi3aHa MOBREPXHEK epoz3ii. a if BiCk HaxueHa Ha niBjieHHNIT 3axiz. Inme none - "Jlenis-Xenena"
— e KJIACHYHA MOBHA AHTUKIIHANL. 3anacu ripHu4oBuaodyeHoro noss "Hanxis" ouineni F.
Mitura npubausuo y 400 000 Tow, a 3anack nona "Jlems-Xenena" MoxyTe Oyry we Olabiunmu.
3a mepion 3 1868 no 1960 pp. 6yao BunodyTo nonan 5000 Ton osokeputy. Lle o3naugae, sk mimne
S.W. Alexandrowicz [8, 9, 10], wo 3aAMwKOBI 3anacH Wi€i UIHHOI CHUPOBHHH 3AHILAKTHCS
3HA4YHUMH,

Chucok sukopucmanoi aimepamypu:

I. Pyabko I'I. Consivi pecypeu [lepenkapnatrs ta nepenekTusy iX Bukopuctadus / 'L
Pyabxo, B.JO. Ierpuwin, - Kuis-YUepnisui: bykpec, 2017. — 472¢.

2. Korin, S. S., 2005. - Miocene salt-bearing Vorotyshcha Beds in the Starunia area, fore-
Carpathian region, Ukraine. - Polish and Ukrainian geological studies (2004- 2003) at
Starunia - the area of discoveries of woolly rhinoceroses. Warszawa- Krakow: 79-86,

3, Boko G. Y. 1967 Uslovija obrazovanija Prykarpatskikh ozokeritovykh
mestorozhdenij. - Geologija i geokhimija gorjuchikh iskopajemykh, 12: 107-115.

4. Bojko G., Sozanski J., 2004. Ozokeryt. — Nafta 1 gaz Podkarpacia. Zarys historii.
Instytut Nafty i Gazu, Krakow, Naukova Dumka, Kyiv: 345-360

5. Kotarba M. J & Stachowicz-Rybka R.. 2008. Wyjqtkowe stanowisko
paleontologiczne i srodowisko osadow plejstocenskich, w ktorych znaleziono nosorozce
wlochate w Staruni (Karpaty Wschodnie). Przeglqd Geologiczny, 56: 442-452,

6. Mitura F . 1944 Geologia zloza wosku w Staruni. Unpublished report, Archive of the
Jagiellonian University, Krakow, 18 ms. pp.

7. Sokolowski T, 2009, - Development of relief of the Velyky Lukavets River valley near
Starunia palaeontological site (Carpathian region, Ukraine). Annales Societatis (Geologorum
Poloniae, 79: 243-254.

8. Alexandrowicz, S. W., 2005. - The history of Starunia - a palaeontologie site and old
ozokerite mine. - Polish and Ukrainian geological studies (2004-2005) at Siarunia - the area
of discoveries of woolly Rhinoceroses. - Warszawa-Krakow: 21- 36,

9. Andreeva-Grigorovich A. S., Gruzman A. D., Reifman L. M., Smirnov S. E., 1986.
Biostratigraficheskaya kharakteristika opornogo razreza menilitovoy svity po r. Chechva,
Ukrainskie Karpaty .- Paleontologicheskiy sbornik, 23; 83-89,
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10. Bayger J. A. Hover H., Kiernik E., Kulczynski W., Lomnicki M., Lomicki I
Mierzejewski W., Niezabitowski W., Raciborski M., Szafer W., Schille F., 1914 — Excavations
in Starunia (Wykopaliska Starunskie). Muzeum im, Dzieduszyckich we Lwowie, 15: pp. 386.

HAJBANJIABHI TEPACH CTAPYHCBHKOI'O 'EOJJHHAMIYHOI'O IOJIITOHY

Huwaunayr Baaoucaae JTwéomuposuy, cmyoenm epynu H3I-22-1
Haykoeuit kepicnur: acucmenm xaedpu I'PH, Kaiunin Temana Baaepiisna
leano-Ppankiecokuil HAyIOHAALHIUT MEXHIYHNUTN VHIGEPCUMEM Hadmu | 2azy

Amosiii | Tepacu p. Jlykaseup Bemikuit BucTunac ii gonuny wa cxin sig "mismicsua” 11
Tepacu 1 Maiike MOBHICTIO NOXOBAHUI T11J{ TEXHONEHHMMH BIJIKIIAlaMi LIAXTHHX Bi/IBaJiB.
Hwxna vactuna amosito 1 Tepacu sanarac y nepesarnudneniii pasuiii gonuni p, Jlykaseub
Benukuii 1 npejacrasieHa pycioBHMH TOHKOLIADYBATHMH MICKAMH, IPaBiEM MOTYKHICTIO BiJ|
nepwnx cM 10 0.5m. Buile 3andrae ronoBHa 4actuxa pospizy | repacu — crapidHi Ta 3aniasHi
HamyJ, Olorenti namysnu 1a Topdu. Makcumansna mmbuna nizowsn amosio 17y, Pewrrkn 4-
X HOCOpOriB i MaMOHTa Oyau 2HalineHi Ha rnubuxax 12.5 1 17.6m. llle y 1907 p. rexniunmii
KepiBHUK 030KepuTOROI waxTh y CrapyHi ®panuumex Maiiex [1] npunyckas, wo Ha randuHax
Biz 14 no 25 M moke mictutHee moparkoea (ayna. Bim 3anpononyBaB Tpu BapiaHTH
HEOOXIAHMX PO3KOMOK: Haldimbi mikasum OyB BapianT xap'epHol BuiMku 25%25M 3 ranbuHOO
10 10m, a notim raudwe. Jo uporo 4acy Taki po3KONKH MOKH WO HE 3 ACHEH], X04a MOJIbCbKO-
ykpaiHcbki excnemuuii 2004 p. ta Oypiana 2007-2008 pp. manaw Ha MeTi YTOYHUTH
MICHE3HAXOLKEHHS TOro D0T0Ta-03epa, Ae 3aTOHYIH MAMOHT 1 4 HOCOPOrH.

3a naHKMH NUIKOBHX Alarpam, PO3BHTOK POCIMHHMX yrpynyeaHb BicniHebkoro nepioay
(Pleni-Weichselian) six y xosoanimi (cramianu) tak i Teruiiwi nepioxn (iHrepcramianii) H9iTko
Perpe3eHTyIOTh ICHYBAaHHA POCAHHHUX CIMiBTOBAPHCTE BiJOMUX K TYHAPOCTEN, a TAKOK IXHE
NOMIHYBaHHS y piukosiii gonuni Benuknii Jlykaseus Ha Toil 4ac. bescymHIBHO, o H y
macwradl seiei mowi Yxpaineokux Kapnar nepesazxae rynapocren. Taxkuii pocininuii nokpus
XapakTepHui 1 ansA AinAHOK, Ae Oynu 3Halizieni ccapili enoxH nuelicroueny. Bin icHyBaB sk Ha
€BPasiNCbKOMY TAK 1 HA MiBHIYHOAMEPHKAHCHKOMY KOHTHHEHTI. Ha aiarpamax nokasaHuii Takox
FOJIOLIEH.

lcTopiss PO3BHTKY POCAMHHOCTI y TonoueHi Ha Teputopil Ykpainm y nopiBHSHHI 3
TTonbled BUSBWIACH JIMHAMIYHIILOW, 110 MOACHKETHCS KOPOTKMMH  BIJCTAHAMM  J10
Kapnarcekux 1 Bankancekux nb0a08ukoBux poauH. TMownpenns aunu (Tilia), saunu (Abies) 1
ovky (Fagus) Oyno mBuakuM i BinOyBamocs maiixe 0JHOYACHO, OfHAK HA TepuTopii [Momsmi i
7epeBa 3'ABIFI0THCA 3HAUHO Mi3HIMIE, & IXHE MOMNPEHHS TPHBAE HA MPOTA31 AOBIIONO HaCOBOTO
IHTEPBANY..

(T. Kuc et al. [2]) Bu3Haunmm panioByrienesuii ik 36 3paskis nepes, Ol0reHHHX HaMYJIiB,
Topdis Ta iHIWKMX 00'EKTIB 3 NAJCOHTONIOMYHOIO MiCHE3HaX0/KeHHs "pyroro" Hocopora 35-40
THC, POKIB 10 HALIOL €PH,

Manokonoriuni Ta naneoboramiuni mocmipkerns (R. Stachowicz-Rybka et. al [3])
3ACBIIUHITH PO TAKE:

1. Biacyrnicrs sammwukis aepesunn y uaopi enoxn Middle Pleniglacial csiaunts npo
AOMIHYBAHHA BIAKPUTHX O€3MICHX POCHAHHHHX YrpymyBaHb. be3cyMHiBHO, 1m0 ¥ MeKax
nanawadTy nepesaskany TYHAPOBI VIPYNYBaHHSA, MPEACTABICHI KAapAMKOBOK Oepes3ow i
CTENOBHMH CITIJIBHOTAMH, HAABHICTH AKHX BiAZHAYNIIACA HA MOWHPEHH] YCUISKIX BHAIB Tpas i
OCOKOBHX BH/IIB,

2. 30Ha BIAKNAMIB, WO MICTHTh 3AJHIIKH KAPAMKOBOI Oepe3n BiTHOCHTBCA O Eenoxu
Middle Pleniglacial i HanexuTs 40 M3HLOTO BICAI HCHKOTO JILOAOBHKIB'S;

3. Psn sugis (POCHHH), CHYTYIOHH (HAMKATOPaMM ITOKa3HHKIB XOJOOHOrO Klimary,
VKa3yiOTh HA Te. MO MiHIMATLHA TEMTepaTypa JTHMHS y PigkoBii nomwxi Bennknii Jlykasenn v
nepioa Middle Pleniglacial konusanacs y mexax 7-10°C,
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4. Xapakreproro pucoro ¢aopu na Tepuropii ¢. CrapyHs € ayike misepHa 4acTOTHICTD
BOJIHHX POCJMHHHX TakcoHiB., Lle MOKHA MOACHUTH NOCHTL BHCOKHM PiBHEM COJIOHOCTI BOMH,
3a0pyaHeHHAM Ha(TO, AKA NPOHHKAE 3 MIOLUCHOBHX NJIACTIB Yy MIACTHABHY MOPOY, a TAKOXK
HECOPHATAMBHM KIIMATOM, 0COOIHBO y NEePiOA MIeHCTOLEHY,

S. lounnaroun 3 enoxu Middle Pleniglacial i g0 Hammx AHIB, AOCHIKYBaHA AiNsSHKA
MpeACTaB/ieHa POCIWHHHMI BHAAMH. SKi Y CBOK Hepry Npu3BHHailNcs A0 BHCOKOTO BMICTY
NaCl y uasxkonumuusomy cepenosuwi. lle, nanpuxnan, Zannichellia palustris (Bua Bommmx
0araTopiuHHUX TPaB'THHUCTUX POCHHH poauHH PaecHukori), Triglochin maritimum — tpusybeus
MOpCbKMH (BHI OAHOPiYHUX a00 OaraTOPIYHMX TPaB'SHUCTHX POCHNH POAMHM Tpu3yOuEsi),
Schoenoplectus tabemaemontani — komum tabepuemonrana, Puccinellia distans — noxicuuus
poscTasiena (Bua Tpas'auncTHX pocanH poannn Tonkonorosi) i Eleocharis pflustris — curhsr
GonoTHMIT (Heseauka pocanHa poanuin Ocokosi). IXHili PO3BMTOK T4 MOsBA HAcaMnepen
Mos'A3aHl 3 NMPHPOAHMM BIUIMBOM PO3COJIB, WO MNPOCOYMYBANHCA 3 MIOLEHOBHX MACTIB Y
NiICTHABHY (KOPIHHY) TIOPOAY,

6. Manakodayna, BUSBAEHA Y KepHax CBEP/UIOBHH, € pi3HOMaHITHOK. MoskHa
BHOKPEMHTH TPM iCTOTHO pisni Trru rpy1l. LI Tpu rpynu XapakTepH3ylOThCA AK PISHUM apeasiom
MOMWMPEHHA TaK 1 PISHUMH KJIIMATHYHHMH YMOBaMil PO3BUTKY, IO MATBEP/UKYE, 1O BOHH
HEOIHAKOBOIO BIKY;

leodisuuni  pocmimxenns (W. Moscicki, 2004) merogamu  BEPTHKAIBLHOIO
€NeKTPO3OHAYBAHHS Ta MUTOMOrO ONMOpPY, BUMIPH CHIIHM TSUKIHHA Ta Mikporpasiku (S. Porzucek
and J. Madej, 2006) no3BonMAM YTOYHHTH IEONOriyHY OYNOBY Ta BHSBUTH MNEPCHEKTHBHI
NUAAHKH 3 TOBIIHHOKW OO0noTHHX OIOr€HHHX HAMYIIB NMOHAA 2M, 1€ MOJKHA BHSIBUTH HOBI
3HAXIIKH BEJMKUX TBAPWH TIEHCTOLEHY.

Ha Ttepuropii CTapyHCHKOrO reoaHAMIYHOrO MOMINOHY aaKBiii  BUMCOKOI  3anjasu
PO3IOBCIOIDKEHMIT B31oBK JiBoOepercka p. Jykaseus Benukuii wupokow cmyrowo ao 100 m
mupnnoio. Ha mpasomy Oepesi smucoka 3annasa 30epernacs TIMBKH KiTbBKOMA BY3EHBKHMH
CerMeHTami. ANOBIfi TAKOX BHCTHIAE BY3eHbKY nommuy p. Pinwe 3a ganumm SW.
Alexandrowicz, W.P, Alexandrowicz tTa M. Krapiec, BHcoka Tepaca AociijkeHa v wypdax Ta
MPUPOJIHMX BIJICIIOHEHHSIX 1 MpejACTaBieHa CIPHMM Ta CIPO-KOPHYHEBHMH HaMyJamMH 3
YHCJIEHHHMH PEeLITKAMH POCIHH, PYCJIOBHMH raibKOBHKamMH 13 (iloBMX Ta MOJAaCOBHX
MICKOBHKIB, CTAPHYHHMH T4 3aIUIABHHMM AJEBPHTAMH T4 NICKAMM, NEPEKPHTHMH BiABaJaMH
FPHAYIX PODIT O30KEPHTOBHX KomnaseHb. Po3pia pHCOKOl 3araBi BUCOTOI 4 M BiJICTIOHIOETLCA
Ha misomy Oepesi p. Jlykaseuws Bennkuit Buie snajnadus B Hei normiuka Pinae. VY HUKHIN
YACTHHI UBLOIO PO3pi3y 3Haiizeni uucnensl (parmentu crosOypis nepes. 3nebinbuwioro ue
XBOIiHI mepeBa (CMepexa, COCHA), y MEHIiil KiALKOCTI TPAMISIOTECA MHUCTsSHI aepesa (Oepesa,
ay0, B's3, Binbxa Ta iH.). Ha yacTuHi 3HalAeHHX CTOROYPIB 30€Periucs 03HAKH KijlbKapa3oBoro
nepesiAKIageH s,

S W. Alexandrowicz Ta in. [4] BukOHany aAeHAPOXpoHOTOTiuHMI anani3 21 npobu nepes.
Hafinosia nochiioBHICTE OXOMumoe 298 pOKiB, a 3a JaHWMHK TIaBalO¥0i XPOHOMOr1 nepesa
aaryrorbes 1114-1410 pokamu. Pesynprar cpigyarh, WO iHTeHCH(pIKauis HarpoMaikKeHb
OOJIOTHHX TPYHTIB i3 NeHbKaMH Jiepes OyJsia 3yMOBJIeHa BHPYOKOIO Jicy y JIONHHI | PO3BHTKOM
CLIBCHKOrO rocnoiapeTsa y cepeanboBivdi, 8 ocHosHomy vy X111 XTV cromiTrax.

{lepenik suropucmanor rimepamypu:

1. Kotarba M. J., 2009. - Interdisciplinary studies at Starunia palaeontological site and
vicinity (Carpathian region, {/kraine) in the years 2006-2009: previous discoveries an research,
purposes, results and perspectives. - Jornal of the Gological Society of Poland, vol. 79, no. 3:
219-241.

2. Kubiak, H, 2009. The Starunia collections in the Institute of Systematics and Evolution
of Animals, Polish Academy of Sciences in Krakow. Geoturysiyka.

3. Stachowicz-Rybka R.. Galka M., Alexandrowicz W. P., Alexandrowicz S. W., 2009.
Plant macrofossils and malacocoenoses of Quaternary mineral-organic sediments at Starunia
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palacontological site and vicinity (Carpathian region, Ukraine). Annales Societatis Geologorum
Poloniae, 79: 297-313.

4. Alexandrowicz S. W, Alexandrowicz W. P., Krapiec M, 2005. Holocene terrace of the
Velyky Lukavets River in Starunia: sediments and dendrochronology. -Polish and Ukrainian
geological siudies (2004-2005) at Starunia - the area of discoveries of woolly rhinoceroses.
-Warszawa-Krakow: 95-101.

OCOBJIHBOCTI TEKTOHIYHOI bY/10BH
OCAJTOBOTIO BACEMHY MEKCHKAHCBKOI 3ATOKH

Xiv’“ax Haoia Borooumupicna, cmyoenmia zpynu H3I-23-1
Haykoeui kepisnux: oou. kadpeopu I'PH, Onervuenxo Baaepiii I'pucoposuy
leano-Ppankisesrudl nayionansnud mexnivuiil yrieepcumem pagmu i 2azy

Ocanosnii Oaceiin MeKCHKAHCBHKOI 3aTOKH MPOCTATAETLCA Bifl npubepesxHol piBHHHEM Ha
migani CIIA no npuGepesxtoi pisninu niegennoi Mekcuku, periony Yesanac ta Tabacko, 1 Ha
cxia vepes FOkaranceky nnardopmy a0 KyOn, @inopuiacbky npoToky ta OeperoBy 30HY LITATy
Dpopuga (puc. 1).

baceiin MekCHKAHCBEKOI 3aTOKH Ma€ [eHTpanbHy adicanbHy pPIBHUHY., sika 3a3puuyaii
nexkutb Ha  rmdudi 13 km. Ha  exigHoMy  aHI 3aTtokm  niepeBakae  mopdonoris
ni3HEOUETBEPTHHHOrO Miccicimi.

KonTHHeHTaneHMH CXHA TIBHIYHOTO KPAKd 3aTOKH Mac OaTHMETPHTHO CKIATHY
mopdonoriro, ska pisko oOpusaeTbca  yerynom  Ciredl  Ha  3axomi 1 3/MBAETHCSH
nizHeoyeTBepTHHHMM  Miccicini Ha  cxomi. Oco0uimBa puca UEHTPAILHOI  HacTHHM
KOHTMHEHTANBHOTO CXHIY 3aTOKH € HAfBHICTH WHCIEHHHX 3aKPHTHX aD0 “acTKOBO 3aKPHTHX
PIBHOBUMIPHHX CXHIOBHX MiHiOaceiinie. Ha Biaminy Bia mux, ®@nopuaceka nnatdopma
YTBOPIOE LUMPOKHI YyCTyn i Tepacy, WO 3aKiH4yeTbcs Ha rauOuni maibke BepTHKaJIbHUM
DopuACHEKUM YCTYIIOM. 3axifHuil kpaii 3aTOKH Mac NMPOMIXKHY IIHPHHY, | BOHA TeX JOCHTH
CKla1Ha B DaTHMETPHYHOMY BiIHOLICHHI,

Tyr nominyioTe 4ucnensi napanenssi xpedri 1 Bann Hag MOPQONOMED CepeaHbo- Ta
HIDKHBOCXMNIOBOrO  penbedy. Cyuachmii  wenbd  BigoOpamacTbCa HITKO — BUpPaKEHHUM
301IbIIEHHAM FPANi€HTA B HAMPAMKY 10 3anajuHu i neskurs Ha randunax 100-120 m. Ha cywi
i BHIMHO-3aX1AHMH, MiBHIYHHI I CXiaHuH wenbd) 0OMeKeHHE CMYTa, WHPHHE AKHX KOJIMBACTHCA
Bizg 100 no 300 xm.

Ocanosuii Gacelin MeKCHKAHCHKOI 3aTOKM OTOYEHMIT HOPMAILHOK KOHTHHEHTAJIBHOK
kopoto TTiBHIYHOAMEPHUKAHCHKOI TIMTH, Binbiua vacTuHa cTpykTypu Oaceiiny nijacrTuiaeTses
MEPexXiAHOI0 KOPOI), KA CKNAMACTRCA 3 KOHTHHEHTAABHOI Kopu, mo Oyna postarHyTa |
ocnadnena pudToreHezom cepeansol i m3ubol [0pn.

Y Gaceitnl BHALIAOTL ABa TNH nepexianol kopu. Kpaii Oaceiiny niacTuiac WHpPOKa 30Ha
MOTYKHOI MepexiHOl KOpH, fAKa CKIANAETECA 3 ONOKIB KOHTHHEHTANBLHOI KOpH Maiiie
HOPMaJIBHOI TOBILMHM, 10 PO3AINEH] AIASHKAMH POSTATHYTOI KOPH, fika 3aHYPIOEThCs Oinbi
riuOe. Pe3yabraTom € JaHuior NpoMiKHUX BIAKIAAIB 1 conAHuX OaceiiHiB HaBKOJIO MiBHIYHOI
nepudepii ocagoBoro GaceitHy MekCHKaHCHLKOI 3aTOKH.

3Ha4YHA YACTMHA CY4acHOI BHYTPiIHBOT  npubepexHol  piBHMHM, 1wensdy Ta
KOHTHHEHTAIBHOrQ cxuty OacelHy nmiacTmiac BiIHOCHO OAHOPIAHA TOHKA NEPEXiaHa Kopa, AKa,
AK MPABHIO, CTAHOBHTL MEHIUEG MOJOBHHH 35-KINOMETPOBOI TOBIIMHH, XaPaKTepHOI AN
KOHTHHEHTaNbHOI KOpH, 1 3anarae Ha raubuni 10-16 kM Hukue piBHsi Mops. PekoHcTpykuii
rAMOMHHIX CEMCMIMHIX TPaBepeiB BKa3yloTh Ha Te, o (hyHAaMeHT MOXe 3ansrati Hukde 20
KM Yy LeHTpanbHii uacTusi ma npudepexxHow pisHuHOK niBnennol Jlyisianm Ta mpunermnm
KOHTHHeHTanbHIM menb(om. [nboke neHTpanbHe THO 3aTOKH MiJCTHAAE TyTONOaiOHNMIT nosc
0a3aibTOBOI OKEaHIYHOI KOPH, AKHH YTBOPHBCA NpoTAroM nizHbol KOpu - pannboi Kpeiign mia
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8C POSTIOBCIOMHKSHHA MOPCEKOr0 (".oacei'ugx‘.W

35°N

Ansmarypa (ft)

B -28,000 - -22,000
B -22,000 - 18,000
B - 18.000 - -14,000
[ 14,000 - -10,000
[ -10,000 - -8000
[ -8000 - -6000
716000 - -5000
] 5000 - -4000
[]-4000 - -2000
[—1-2000 - -1000
[—]-1000 - -500
[]-500-0
[Jo-250
] 250 - 500
[J500- 1000
11000 - 2000
12000 - 4000

[ 4000 - 5000

[ 6000 - 8000
18000 - 10.000
110,000 - 12,000
[ 12,000 - 14,000
114,000 - 18,000
116,000 - 18,000

30°N

25°N

20°N

Pucynor 1 —Kapra po3raiyeaHHs ocazioBoro daceiiHy MekcHKaHChKOI 3aTOKH Ta
BarumeTpudHi ocobanBocTi

3obpaxennii mpodins (puc. 2) nobynosano Bix Heperosoi wacTunu Haceitny Yopuoro
BoiHa 20 aMEepPMKAHO-MEKCHKAHCHKOI adicanbHOi piBHHHM 10 KyOuHCHKOI naardopmu, wo
npocrsaracTses Bia KOkatancekoi nporoxu 1o Kapudebkoro Gaceiiny.

| s o} o | o —— o ———|—— S sigw—va

Pucynoxk 2 — T'eonoriunauit npodisis 3 MBHOYI Ha NiBAEHBL YE€pe3
ocaloBHii Daceiin MekcHkaHCbKOI 3aTOKH

Mexa ocaposoro OaceiiHy MekCUKaHCLKOI 3aTOKH MoOxe OyTW BH3Ha4eHa MO AiHil
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3uneHysanna misk Gaceitiom Yoproro Boina e naneos3oifchki 0caaoBi Ta KPHCTaMiHHI NOPOIH
3a05ral0Th NOGNH3Y NOBEPXHI, 1 constHuM Baceiinom Miccicini Ha niBHI.

3HauyHe NOTOBLIEHHA IOPCHKUX BiAKAaniB y conaHoMy Oaceiini Miccicini € 4iTkum
nokazom #oro mexd. Comsnuii Oaceitn Jlyann taxox saxinuyerecs noOausy uiel mexd, a
JlyanHCchkHiT NPOrMH 1 TOR'SI3aHA 3 HUM 30HA PO3JIOMIB YaCTO BUKOPHCTOBYHOTHCS UIS
BCTAHOBJIEHHA MEXI CONAHOIO Dacerny.

V  pospisi  Oaceiitny MekCHKAHCBKOL 3aTOKM  KaHHO30HCLKI  BIOKJIAZH  3HAYHO
MOTOHINYIOTECS B HanpsiMky Kybu i IOkaTaHCbKOI MPOTOKKM Ha miBaeHs. MiOUEHOBI wapu
TOHWAKTb Bia 2,4 kM A0 30 M, OCKiIbKM MIOUEHOBI wWwapn BUXOAATL Ha kpaii KyOmHCbKOI
miatgopmu.  Me3030iiCbKl  IHTEPBagM TakOK TOHW, HIK Yy cycigupomy [liBnenno-
®nopuacekomy Oaceitni. Kpuctamunuit ¢pynnament 3ansrae wa romduni 3,7-49 xm B
FOkarauchkiit  nporoui. 1le BKasye Ha [adbHE PO3TALUYBAHHA BIAHOCHO OCHOBHMX
CHUIIKOTIIACTHYHUX JJKepes KpeMHesemy | MOB's3aHuX 3 HMMH DIMKOBMX CHCTEM Ta BIHOCHO
HeMIOAABHE 3'€IHanHa MikporuT 3axigHoi Ta Cxignoi Kybn y eoneni.

NOBEPXHEBI BLAKJIAAW CTAPYHCBKOI'O TEOJHHAMIYHOI'O NO/IITIOHY

Hlsauyx Inna Muxainisna, cmyoenmea cpynu H3I-22-1
Hayxoeuit kepienur: acucmenm xaedpu I'PH, Kaauuniin Temana Baaepiiena
leano-Ppankiecviuil HayiOHALHIT MEXHIYHUT YHIGEPCUmem Hagdimu i 2a3y

Iepmi mySnikauii rpo Aoc/iKeHHs YeTBepTHHHUX BiJKkIaniB Ha Tepuropii [Ipukapnarrs,
B TOMYy 4rciai boropogyaHiimHu Ta HAHIWHbOTO CTAPYHCHKOrO TeOMHAMIMHOIO MOJIrOHY,
3'aswinck y apyriit nonosuni XIX cromitra (E. Windakiewicz, 1875a, 18758; W. Szajnocha,
1881, 1892; R. Zuber, 1885, 1888), uio Syno nos'szano 3 podoroio Haza "['eonoriuHumM arnacom
[amuii". Ase OCHOBHIM CTHMYJIOM JI0 BUBHEHHS OCa/liB KBapTepy craian BiakputTs y 1907 p.
3a0a1b3aMOBAHMX PELITOK BOJIOXATOrO HOCOPOrd | MAMOHTA B O30KEPHTOBIH WAXTI.

IcTopisi  BIAKPMTTA Ta  MAJAe0300MOMNYHHX  JIOCHUKEHb  BeNHKHX  BHMEpJIHX
NAEHCTOLEHOBHX CCAaBIIIB HAPAXOBYE BKE MOHAA cTo pokiB. Y BepecHi 1907 poky HoBe
ripuivono0ysue mianpuemcrso. "], Campe and Co" poznouano eunobyToK 030KepuTy HA HOBIH
waxTi "Muxaitnosa-Avurpyk". Ille B sxopTai Ta nuctonazni 1907 poky nia sac mornubnexns
konanbHi No IV (misHime HazsaHoro "MamoHT") Oyiau BHABAECHI MAMOHT 1 BOMOXATHIT HOCOPIT
(tak 3anuii "nepumii Hocopir i Crapyni") 31 30epexennMy MAKHMU TKaHHHAMH, Ha rIHOHHI
12,5 Ta 17,6 merpa einnosiaro (Lomnicki, 1914). Obuasa 3paszkn Oymn nmepenani a0 mMy3ew
ictopii mpuponu cim'i Jlinynmuskux y JIsBoBi (Huui - lpupoanmunii myseit HauiowansHol
akaaemil Hayk Ykpainu) (Kubiak & Drygant, 2005; Chornobay & Drygant, 2009).

Pesyabrati reonoridHux Ta nanecdoranivyHux pociigkeHs (Nowak & Panow, 1930;
Szafer, 1930) nokazann, wo ripeeki nopoau, Buaodyri 3 konaneHi Ne IV, € BropHHHHMM, Y
3B'A3KY 3 4MM MOKHA OPHINYCTUTH, WO | MAMOHT, 1 "nepunii” Hocopir Oyan BusBICH] paHiwe i
CKUHYTI B 10 konaneHio. Take noscHenus Oyno snepue sanpononosano M. Raciborski, skuii
npoaHanizysas (pparmeHTH nucTs Ta (PYKTIB. BHSBIEHHX B ocazax nobausy MaMoHTa Ta
Hocopora, bijbuw Toro, pir Oys 3uaiaenuit Ha inwii rauOuni, wix cami Tina (Lomnicki, 1908),
L0 MIATBEPIKYE TE3y MPO Te, LIO BHKOMHI PEIITKH 1 ocamm Oyam 3Haiimeni panime. S.W.
Alexandrowicz cTBep/KYBaB, 1O LS MOAIA MOra BiaOyTHCh HaBiThb-01M3bKO 20 POKIB TOMY
(npuGanzuo y 1887-1890 pp.).

Y 1929 poui nin erinoio [lonecekoi axamemii mucTeurs Ta Hayk, misuime [lonncnkoi
axanemii ymiuns (ITAY), dyao creopeno Komiter 3 pocnmikers CTapyHi Ta MpOBENEHO HORBI
PO3KOMKH: MPOHAEHO cnewansHy wroabtio TTAY nmiag HarasaoM MoJozoro reojora, naia
E€preniyma [lanosa. 23 xortHa 1929 poky, y wronbHi, Bupobneniii va sincrani 4.5 M Bia
wronbHi No IV, Ha rmOuni 12,5 M 3Hafimau Majike MOBHICTIO 30epekeHy TYIY CaMKH
BOJIOXATOro Hocopora (mizHile HassaHy "apyrim Bonoxatum xocoporom 3i Crapysi"). binsuie
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TOro, mpy wiii poskonui Oynn sussieHi bacTunu ckenery (06e3 M'AkuX TKaHuH) "TPeTHOrO
Hocopora' (Stach. 1930) pazom 3 kictkamu "yerBeproro Hocopora" (Kubiak, 1994, 2003). [lotim
CoNZlaTh apMiiicbKoro iHxenepHoro kopnycy [Monbui npokonany creuianbHy WTOALHIO (4X4M),
uepes siky 17 rpyans 1929 poky Ha NOBEPXHIO MIAHIM TYWY BOJOXATOrO HOCOpPOra. 22 rpyaHs
1929 poky BukomnHi pemrku dyno nocrarnexro y Kpakie no Ilpupoannuoro Myzeto i [lonscbkoi
akazemii mucTeuTB Ta Hayk, mo no Byn. Caaskoscbkiil, 17. Y 1995 poui pewrku Gyan
nepeneceni 10 [puponnuuoro mysew Incruryry cucremaruku ta esomoull TBapus [lonscbkol
akanemii Hayk, o no Byauii Ce. CebacreaHa, 9 y Kpakopi.

Y 2004 poui, nicis noHan 70-piuHOl NEPEPBH, reoorivdi, reodizuyHi, reoximMiuHi Ta
MiKpoOionoriunl aocmwkenus Crapyni Oyam Bignosaeni. Y Tpasui ta xoBTHI 2004 poky
ToapucTro aocmkens exonoriunmx 3min "T'eoctepa" cmiaeHo 3 YHIBEPCHTETOM HaykH 1
TexHikn AGH y Kpakosi, IBaHO-PpaHKIBCbKHM HAUIOHAJIBHIM TEXHIYHUM VHIBEPCHTETOM
Hadti i rasy B IBaHo-@paHkKiBebKy Ta IHCTUTYTOM reonorii Ta reoximii roproYMX KONajiHH
Hamonansroi akagemii mayx Ykpainw y JIbBOBI, opraHizyBanu ABI HAyYKOBI eKcmeauiii 10
Crapyni. Ix mera nossrana B aHanizi reosoriyHol Oy0BH Ta cnelm(ivHoro 0casoBoro
CepeloBMINg, B AKOMY Oy/M 3HaHAEH! MJCHCTOLEHOBI CCaBLi, a TAKOK OUIHKA MOAJIMBOCTI
NOAANBIINX 3HAXINOK BeNHKHX ccasilip. PesynbtaTti Oynu onyGnikopani sik MoHorpadis (M.J.
Kotarba, ed., 2005), B skiii MicTHThCA |8 TeMaTH4YHHX CTAaTEH 3 pe3yJibTATAMH MOALOBUX Ta
naGoparopuux gociizkens paitony Crapyni.

Hanporsizi 2007-2008 pp. OypiHHA cBepAnOBMH aiamMeTpoM 12 cm Ta OypOBRHM 30HIOM
MDR-06 3 naekcuriacoBor Tpyokor aiamerpom S em (puc. 3-5) nposoauia nonbebka Sypora
komnasia UGB-50. 3aranom sia rimubuun 4,6 m (csepanosuna Ne23) no 20 m (csepaioBuHa
Ne22) mpobypeno 44 ceepanoeunn. 13 ceepanosun Bimibpano 4211 m kepny, 3 Hux 1912 m 3
yersepTHHHUX Biakaamis (108 M 3 nueiictoueHosux Ta 82.9 M 3 rogoueHosuii), 1099 M 3
BiAKnaais mioueny ta 120 m 3 waxToBux BigBadiB. Pesyabraru mocnimkens 2007-2008 pp.
onybmkosani y "Annales Societaties Geologorum Poloniae” y 17 craTrsx.

He anBasunch Ha BEMUKY KiAbKICTh qocmimkeHb CTapyHi, IeTanbHOI TeoNOri4HOl KapTH
TEPUTOPIl reOAMHAMIYHOIO MOJIroHy A0 uboro uacy He Oyno, Tinpku y 2017 poui asrop
yaaraipHUIa BIJNMOBIAHI MaTepialiH NOnepejaHiX JOCHIJHHKIB Ta BHKOHaNA JeluudgpyBaHHs
KOCMISHUX Ta PI3HOBHCOTHHX aepodoTosnimkis, orpumaninx P B. KanycruHcbknm 26 TpasHs
2017 p. 3 Bukopucranuam Oe3ninoTHOro jitansHoro amapary tumy "pon". Pesyabratn
nemmbpysanHa Ta adanis marepianmis Oypinua 2007-2008 pp. aA03BONMB aBTOpYy BREpLIE
nodyayBaTi reonorivHy kapry CTapyHCbKOro reoAHHaMIivHOrO NOJIroHy.

Haiinasuiwi BIOKJIAAH  HETBEPTMHHOIO  Heploay  EOIUIHCTOLEHOBOIO T4
PAaHHBOMIEHCTOLIGHOBOTO BIKY Ha AOCAUIKYBaHIN Teputopii simcyrni. Ha Tepenax
[Mpukapnarrs, y ponuni [{Hicrpa ta fioro ponnue, y romy uneni i buerpuui ConorBuHCHKOI, 10
AKoi HajexnTs p. Jlykaseus Besnkuii, Taki BIAKAAAH NOB'A3YIOTH 3 BUCOKMMH, TAK 3BAHUMM
HAIKAHBIHOHHHMI Tepacami, OTKe HANABHIM BIAKITAAH YETBEPTHHHOTO MEPIony — 1€ amoBiii
tepac Kpacwoi (VII wansanmasHol, me BepxHbormioneHoroi), Jloesoi (VI HanmzammaBHOIL.
€oIIeHCTOLEeHOBOI), ranuubkol (V' HaasaniaBHOI, PaHHBOILICHCTO-LEHOBOI), MapiAMITIIbCLKOI
(IV nanzannaeHoi, cepennnornielcroneHorol) Ta esynminschkoi (Il wagzannmasHoi, neprioi
MONOBMHK Ni3HBOrO mueficToueny). Takux Tepac Ha NOCHLIKYBaHIi TEPUTOPIT HE 3HAMAEHO, a
qoauHHMI amosiii p. JIvkaseus Bennkuii signeceno 1o Il ta | Hanzaniasuux tepac.

Ha mesxupiudi buctpuni Conorsunckkoi Ta buctpuui Hansipusancbkoi, B paiioni ¢. I'si3n)
T00TO nopsa 31 CTapyHChbKKM reoiMHaMivHM nonironom), KO M. Bexnuy, 2a 1aHumu OypiHHS.
3HaWwos Olnbuwy HiZK CIM KiIbKICTH Tepac, HaneBHo poswicnysBaswn VII abo VI repacu na
KiNBbKA CAMOCTIHHMX,

Ha pocnizukyBaHiii TEpPHUTOPIT UYETBEPTHHHI BIAKNAAM NOUYWHAKTHCA 3 CEPEAHBOro
MJIEHCTOLEHY, OXOTIIOIOTH YBECH BEPXHIH TLIIOC MOJIOLEH.

Heposunenosani MOKpHUBHI €0MOBO-ASNMIOBIaNbHI (TAK 3BaHI "MOKpPHBHI necn") BIAKIAOH
3a78Ta0Th HA BOAOAUTBHHX MEKMPIUUSAX, CXHIAX PIUKOBHX JOMHH Ta MEPEKPHBAKTHL AMOBI
yCiX HajazaruiaBHux Tepac. BoHM ripeacTasieni Jiecamu, JIeCONOAIOHMMH  CYIIHHKaMK i
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PI3HHX MOPIA, 3AMAralOTh Ha MiBJEHHOMY 3axozi, niBHO4Yl Ta cxoai nomirony. I[loryxkuicTs
3MIHIOETBCH BIJL KUILKOX caHTHMeTpiB 10 10-15 m, a y gonuui p. uictep — 1o 50 m. "TlokpuBai
necu" noaibuo cuirosiit "kosapi" o0ponikawTb yei HepiBHOCT penbedy, 3MIAAKYIOTH 1X.
VTBOpEeHHS TNOKPHUBHWX BIAKJIAAIB MMOB'S3YIOTH 3 €OJOBHMI TPONECaMH — BITPOBOK
AKYMYJIALICKO Ta JE0BIalbHUMK NMEPEeHOCaMH, K BHPIBHIOIOTH MOBEPXHIO BITPOBUX BiJIKJIa1iB.
Tomy reHe3uc TaKOro MOKPHBY €OJOBO-IEMIOBIANbLHUHA, @ BIK — YBEChb CepeaHiii i BepxHiil
MAeHCTOLEH.

3a nanumu A B. Boryuskoro, M. JlanyoHt, A M. Slumumida Ha amosii V. (rajmubkoi)
HAA3aIUIaBHOI Tepach 3amaralorTe Haibinbw crparurpadiuso nosui i HaMbLIbW NOTYIKHI
MOKPHBHI BiJIKAA/IH, MPEACTARAEHI PUTMIYHHM YePryBaHHAM MAu0K JECIB Ta BUKOMHHX TPYHTIB,
WO CBiAYATH MPO KMIMATHYHI 3MiHM naneoreorpadiuHux yMoB ocasoHarpoMamkeHHs. M. @,
Beknny, sk 1 Oararo IiHWHX AOCHIAHMKIB, BBaXae, WO BUKONHI alo MOXOBaHi TPyHTH
chopMyBamTHCE Yy BITHOCHO TEMTi 1 BOMOT MiMNTBOJOBHKOBI €Tami, a JecH — y Olmbin CYpOBI
XOJIO/IHI Ta MOCYLLIMBI eTanu 37edeHiHb. Takux pHTMIB MIKITbOJAOBHKIB'S — MOTEMIiHHA +
NOXOJIONAHHA — 3JIeCHIHHA HapaxoByloTh A0 Bochbmy. Jlna 3axinnoro periony Ykpainu Taka
cxema crpopeHa A.b. boryuekum, a ams [lpukapnarrs, Kapnar i1 3akapmarrs — OM.
AJIAMEHKOM.

BHKOPHCTAHHS 'EOXIMIMHHUX METO/IB /UISl MTEPEBIPKH
F’EPMETHYHOCTI HIJ3EMHHX CXOBHII I'A3Y

Tpybenreo Anopia Oaexcauoposuy, cmyoenm zpynu HIB-22-1
Haykosui kepienux: donenm xapeopu I'PH, Tpybenro Oaexcanop Muroaaitosuy
leano-Dpanxiccornit nayionansuudi mexuivniit ynicepcumem nadimie i 2azy

Benuka KinbKiCTh MIA3€MHHX CXOBHMII CTBOPEHI Came€ Yy BOJOHOCHHX ILIACTAX
AQHTUKIHATBHUX CKJIANOK, 1€ CaMe CepelOBHILE € «HYKHMY» [UlA BYIJIEBOHEBHX rasie. 30BciM
iHIIA Crpaga, KOAM MiA3EMHI CXOBHINA rasy ODNAIITOBYKOTH Y MIACTax, 3 AKHX ras BKe
Buao0yro, TOOTO y KOMMINHIX Ta30BHX “M TA30KOHACHCATHMX MOKIazax. Y uboMy pasi
reoxiMiuHOI B3a¢MOAil rasis i3 NOPOAOIO | MIACTOBHMH BOZAMH Mailike HeMac.

barato nii3eMHUX CXOBHIL a3y PO3TALIOBAHI B BOAOHOCHMX JINSHKAX AHTHKIIHATBHUX
CKJIAJIOK, A€ CEepeAOBHIIE BiZAMIHHE BiA TIa30BMX KOMIIOHEHTIB. AJIe KOAH ra30Bi CXOBHMLLA
PO3TAMIOBAHI V BXe eKCMIYaTOBAHMX MIACTAX, TAKHX SIK KOMWITHI ra3oBi adO ra30KOHIEeHCaTHI
POMOBHING, TeOXiMiHA B3AEMOIf rasis 3 MOPONOKO Ta MAACTOBHMH BONAMH Maiike BiZICYTHS.

IeoxiMiyHi AOCHIIKEHHA Ha MIA3EMHUX CXOBHINAX rasy 30Cepe/UKeHl MepeBakHo Ha
OLIHLIl repMEeTHYHOCTI FiPCLKHX MOPIJ Ta CBEPJIOBHH, HA BH3IHAYEHHI reoMeTpii Ta po3mipis
WTY4HO CTBOPEHHX BOJOHOCHMX riactiB. KpiM 11bOro, ix METO € BCTAHOBICHHS MOMKINBHX
WsAXiB Mirpauii ra3y 4€pes nopory MacTKH NpH HeaneKkBaTHiH BUCOTI,

Ileperpoperns Ta Oe3neyHa ekcruTyarauis MiA3eMHUX CXOBHII rasy y BOJIOHOCHHX
CTPYKTYpax norpedye nocrifHOrO NPOBEACHHA AOCHIKEHb, 110 CTOCYHOTHCSA OUIHKH LM CHOCTI
NOKPUILKH TA TEXHIYMHONO CTAHy CBEPMIOBMH, BHABJICHHSA 3MIH Y MEXKaX IWITYYHOIO MOKJIAnY
rasy, HACHYCHHs Fa30M BOAOHOCHHX FOPH30HTIB, TOBEPXHEBHX BOA T YETBEPTHHHHX Bi IKJIALIB,
Ili 3aBAaHHA MOXKIMBO BUPILUHTH Y KOMIUIEKC] 3 BHKOPHCTAHHAM  FiAPOJAMHAMIUHNX,
reoisHUHUX, MAPOXIMIYHIX T FeOXIMIYHHX METOMIB KOHTPOJIIO HAa BCIX PIBHAX BOAOHOCHHX
FOPU30HTIB, MOBEPXHEBUX BOAAX T4 HETBEPTHHHUX BiAKJIAZAX,

JlocnipeHns  BHKOHYIOTBCA BIAMOBIAHO 70 METOAWYHUX pPEKOMEHAAliii Ha JBOX
OCHOBHMX ertanax - Oyaisuuurso i excrutyarauisi TICT, Tlepwwmii eran BKIOYAE NOWYKOBO-
pO3BLAYBAILHI pOOOTH HA TEPUTOPIT | XapaKTepPH3YETLCH BUBYEHHAM I1ApOoreoXimMivHoro Gony y
BCIX BOJOHOCHHWX rTopHu3oHTax. OcobnWBa yBara NPHUAINSETHCS BHUBYEHHK) BOJOHOCHOTO
FOPU30OHTY, AKHIl PEKOMEHIYETHCA ANA BHKOPUCTaHHA nin o8 exT 30epiraHHA rasy, a TaKoOK
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BOZIOHOCHOIO TOPH3OHTY BHIIE IUIACTY-TIOKPHINKH, AKMH KOHTPONIOETHCA 1A 3ade3neHeHHs
repMeTHYHOCTI cxoBHina. Ha manomy erami HeoOXiqHO NPOBECTH reOXiMidHI OCHIKEHHs
MOBEPXHEBHX BOAHHX JKEPEJ, KPHHHIIb, apTe3iaHChKIX CBEPIOBHH Ta IHILINX /DKEpen BOAM, a
TAKOK BHBUUTH reoxiMiunui (OH 3a nokasHukamu rasis, MikpoOiosoril Ta OKHCHO-BIZHOBHHX
NpoLeciB y YeTBEPTHHHUX BiAKanax. /s nocmipkeHHs reoXiMivHOro oHy NoRepPXHEBHX BOJ i
YeTBEPTHHHUX BIIKJIAZiB HEOOXIZHO BIJATH HANEKHY YBary, OCKUIbKH BIH 3a1€XHTb BiJ
PI3HOMAHITHHX YMHHHKIB 1 MOJKE 3MIHIOBATHCS BiJ NEKIIbKOX 00 necsTkis pasis. Ha npouec
(hopMyBaHHSI MPHPOIHOTO reoXiMiuHOro (oHy B BepXHiH reoxXiMiuHili 30HI BNIHBAIOTH B
OCHOBHOMY TPH OCHOBHI (hakTopH: MirpauiiiHi npouecH BYITIEBOAHIB 3 MNIHOMH 0 NOBEPXHI,
Oloximitni npouecn (GOpMyBaHHS BYITIEBOAHEBHX IA3iB Yy CYMACHHMX yMOBAX Td AiSUIbHICTE
BYTJIEBOTHEBOOKHCHHIX MIKPOOPTAHI3MIB, AIKI ACHMITIOIOTEL BYTJIEBO/THER] TA3H.

JIOMiHYHO4a POJIb KOMKHOIO 13 TPbOX OCHOBHMX (DakTopiB Ha (POPMYBAHHSA IEOXiMIYHOIO
(hoHy 3MIHIOETLCA NPOTATOM POKY | 3a/1€XKHTh BiA NOPH POKY, BOIOroCTi, arMOChepHOro THCKY |
temneparypu, pH, Bmicty CO2 ta iHmmx xrimMaTHaHux 1a (izuko-ximiyaux dakropis. Tomy
BHBYEHHA 3MiH reoXiMi4HOro GOHY NPHINOBEPXHEBIX BOJ | HETBEPTHHHUX BiZAKJIA/liB HEOOXIIHO
MPOBOAMTH OAHOHACHO 3 PO3BIAyBaJbHIMK poSoraMu Ha npotasi 2-3 poxkis [1, 2],

JleranbHe BHBUEHHs 3MiH reoxXiMigHOro oHy € BasKIMBHM U YHHKHEHHS NMOMHIIOK V
mMaiibyTHboMy, nia 4ac ekcrnyarauii TICT npu owiHui cryneHs fOro repMeTH4HOCTI Ta
FEHETUYHOI TIPUPOLH NOBEPXHEBHX AHOMAILHMX 3HAYEHb EOXIMIMHUX NOKA3HUKIB. 3 Q0CBIAY
podIT MOJKHA MOOAUMTI, L0 3HAYUEHHS MeOXiMiUHMX MOKA3HUKIB MPH MAKCHMANBHOMY THCKY B
TCT 3HauHO BMUL, HIK NPH MiHiManbHOMY. be3 NOKIaZHOrO aHamizy reoximiyHoro Goxy,
BHCOKI 3HAYEHHS MOIKYTH OYTH NOMHIKOBO MOB'A3aH1 3 rIMOHHHHMH MITPAUiHHIMY IPOLECAMH,
X044, HACTIPABi, ROHH BHHHKAIOTE H€pes MoBepxHenl GakTopyu | He MepPeBHINYIOTH MPHPOAHUX
(POHOBHX 3HAYECHD.

Ha zapyromy erani [ociijpkeHb, WO PO3NOMHHACTLCA 3 MEPLIOKD 3aKayKol rasy B
CXOBHINE, MPOBOSTLCSA B THX CAMMX BOJOMYHKTAX 1 CBEPANOBHHAX, AK HA MEPIIOMY eTami, ane 3
MePIONNYHICTIO, AKA CMiBMAAE 3 3aBEPITEHHAM MK B Ta30BOr0 BHAOOYTKY Ta 3akaykn B [1CT.
IMopiBHSHHA OTPHMaHMX pe3YJLTATIB NPH PI3HHX IUIACTOBMX THUCKAX B I1ACTI-KOJEKTOPI
JACTLCH 3AK/IOYEHHsI MPO IUALHICTE KONOH OKPEeMHX CBEpUIOBHH, KINbKICHI Ta #AKiCHI
XapaKTepHCTHKH ra30HaCHYEHHS BOJOHOCHHX FOPH30OHTIB, YETBEPTHHHIX BIAKJIANIB Ta OKPHBY
CXOBHILA B 3arajibHOMY.

3aBasaky naHiM, OTpUMaHuM micas SaraTopivaux gochijxens Ha [ICT, 13 3acTocyBanHAM
pPAAY METOAIB NSl OLIHKH TePMETHYHOCTI 1 aHamizy 3miH reoximiuHoro ¢ony, Gyno
BCTAHOBJICHO!

1. Iapoximiunuii GoH ckragy rAHOOKNX BOJOHOCHHX IUIACTIB 3aJMIIACTECT CTIHKUM
MPOTSIOM YChOTO NEPIoAy JOCHIKEHb,

2. BMiCT po34uuHeHOro Metany B aOCOMOTHHX 3HAYEHHSX Y BOJAAX KPHHHIL BIAPI3HACTHCA
Bi monepenHix 3amipis g0 12 pasis, a ioro romonoris - 10 17 pasie. BmicT posunneHOro
METaHY y BOJAX apTes3iaHChKHX CBEPIJIOBHH MOYE 3MiHIOBATHCH BiJl MOTIEPENHIX BHMIPKBaHb
10 10 pasis.

3. Ilicns aBOX POKIB NOYATKY 3aKAYKH, HACHYEHHS BOJH Y INIACTI-KONEKTOpPI 301bIIYETLCA
Oinbin HiK y 30 pasis, TOAI AK BMICT PO3YHHEHOTO METAHY 3POCTAE BiJL IECATHX JI0NIeH BIICOTKIB
00’ emuux 10 25% 00’ eMHHX.

4, YV nopepxHeBHX BOIAX, YETBEPTHHHHX BiJKJazax Ta Ha3eMHiil armochepi BHHHKAIOTE
AHOMAJIbHI MOJA KOHUEHTPALIN MO ra3oBux, OakrtepianbHMX 1 MAPOXIMIMHHX [OKA3HMKAX
(dopmyI0TLCA HA POTA3L 2-3 POKIB NIC/A NEPLIOT 3aKaH4KM rasy,

Crucox uropucmanor iimepamypu:

|, 3max M. C., Maegrceknuii b, M Jlonymusx S, 1. ta ivmi. JlocBiA 3aCTOCYRAHHS Ta
YAOCKOHANIEHHS Ta30reoXiMIYHIX METOAIB U1 KOHTPOJIKO IepMETHYHOCTI [MA3eMHHX CXOBHLI
razy. Haykoeuii Bichuk. Ne 2 (8). 2004. C.111-115.

2. 3nak M. C.. Maescoknit b. M. lepmetimunricts TICT — o7iHa 3 HAitBaXTHBI IINX APOGIEM
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nijgsemuoro 3oepiraHns rasy Ta OXOpoHu A0BKiA. Pospinka i pospodka HaTOBHX i ra30BHMX
ponosum. Bur. 35 (T.5). Isano-®pankincek, 1998, C. 58-61.

NETPO®I3UYHE MO/IEJTIOBAHHA B3AEMO3B’A3KIB ®LIbTPALIIMHO-
EMHICHHUX ITAPAMETPIB CK/JTA/THONMOBYIOBAHUX NMOPII-KOJEKTOPIB
HAD®TOTASOKOHJAEHCATHHUX POJTOBHIIL

Deoopuwun [Tuumpo Cepeinosuy, cmydenim zpynu H3®-21-1
Haykoeuit kepienux: oouenm kagpeopu HI'T, Wedopuniun Cepeii [Imumposcuy
leano-Dpanxicesruil nayionansuiit mexuivuuit yuicepeumem naghmu i 2azy

Moznemopannsa nerpoi3HYHUX B3ACMO3B A3KIB MIX MapaMeTpaMy, IO BH3HAYAKOTH
KONEKTOPCBKI BIACTHBOCTI TOPiJl, € 3ajaueld aKkTyalbHOI SIK VY Mporeci MNOMmyKiB Ta
OOTpyHTYBaHHI MNapamMeTpiB /UIA MiIPaXYHKY 3anaciB BYTJIEBOAHIB, TaK | NpPH BHKOHAHHI
NPOEKTIB HA IX BUJIYYEHHS,

Jlnsi BCTAHOBJNEHHS! CTPYKTYPH IOPOBOrO MPOCTOPY HH3BKOOMHMX MOPIJ-KOJEKTOPIB Ta
OLIHKHM CTYMEHs 11 38 43Ky 13 MHTOMHM €NeKTPHYHUM OMOPOM, HAMH [IPOBOANINCH 10CI/IKEHHS
HA 3Pa3Kax KepHy, Ta NPOBELEHO PTYTHY NOPOMETPIIO

3 MeTOK0 BCTAHOBIEHHS KOpeNsiiiii CTPYKTYPH MOPOBOrO MPOCTOPY i3 KoediiieHTOM
3AIMIIKOBONO  BOAOHACHYCHHS 1 KOCDIUIEHTOM TNPOHUKHOCTI, HaMH BMKOPHCTOBYBAJIHCH
3HaveHHs eQeKTHBHOIO panaiycy 3ByxeHs (Red).

Dizpunnii 3micT BemutHEM Red monsrac B TOMy, MmO NpH pi3HIi JOALORIH ywacTi y
GinpTpaiii pisHHX rpyT nop. nopojia XapakTepH3YEThCA PaliyCoM 3BYKEHb YMOBHO OJIHAKOBOIO
po3mipy, mpu 30epexeHHi OQHAKOBOI MPOHMKHOCTI Ta KIABLKOCTI MOp HA OAMHNUIO nuowmi. B
LULOMY BUNAAKY €(peKTHUBHUI Pajilyc nop BH3HAYAECTHLCS 13 CIMIBRIHOIISHHS:

. (1)

ne dmi — 710015 KOKHOI BHIIIEHO! IPYIH MYCTOT B 3arafibHOMY 00" €M MOPOBOro MpocTopy,
i - cepeniil paniyc 3ByKeHb MYCTOTHHX Kaﬂa.rliB BHIIICHOI TPYIH 1OP.
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Pucynox 1 - IlopomeTpriuna XapakTepHCTHKA HI3BKOOMHHX TOPIA-KOTEKTOPIB
BIZEHCHLKHX BIAKIANIB
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Jlns mopin i3 MiIBHINEHOK eNeKTPOTIPOBIIHICTIO (o—”‘) 3HageHHs Red 3MmiHOETHCS V
mesxax Bia 0,63 10 4.2 MM, [Tpu Takux napamerpax Red v nopoaax-konekropax HEOreHOBHX
Biaknanis koediient nponukHocti cknanae (30,1-70.8)-10-15 m*. TIpu usomy edexrusHmii
paaiyc kopemoerses 13 koediuientom nponukuocti. Yum Oinbwe 3uauenss Red tum Buiye
MPOHUKHICTD NMOPOJH-KOJAEKTOPA. AHAJIOMUHI JIOCNI/KEHHS!, NMPOBEAEHI HA 3Pa3Kax KepHY.
BiZiOpaHOro i3 HEOrGHOBMX BIAK/JANIB ra30KOHACHCATHHX POAOBHLL, MIATBEPAWIM, WO
CTPYKTYypa MOPOBOr0 MPOCTOPY € AIEBUM YHHHHKOM npH (OPMYBaHHI ENEKTPOMPOBIXHOCTI
MOPIA-KONKTOPIB

Pesyasrari pryTHOI NMOPOMETPIl 3paskiB KepHY BiZIOPaHOro 13 MIOUSHOBHX BIJKIAAIB,
MOKa3a/M, 1O OKPeMi JITOTHIIH MAIOTE BJIACTHBY TIILKH IM CTPYKTYPY NOPOBOrO NMpoCTopy.
30kpema, B MOPOAX-KONEKTOPAX, MOPHCTICTE AKNX 3MIHIOETECS B Mexkax Bij 5% mo 24% paniye
pO3LIHpPEeHb NMOPOBMX KaHamiB € pPi3HUM: KonmupaeTbes y mexkax Big 0,1 10 6.64 mkm. Taka
IWHPOKa MeXa 3MIHH PaAiyCiB PO3LIMPEHHs MOPOBMX KaHaliB OOYMOBIIOE PI3HY BeIHHYHHY
3MiHN koedilieHTa nposnkHeHHs Bia 4,028 10-15 no 124-10-15 m* npu senuuusi pitonoro-
crpykTypHoro koediumienta r =0,505. 3a knacudikauiero A.A. XaHiHa Takuil KOJEKTOP
HAJIEZKUTD 40 APYroro Kiacy.

JInsi BCTAHOBJEHHS Ta BH3HAYEHHS MMIJIPAXVHKOBHUX MapamMeTpiB CKIAHOMODYIOBAHNHX
MOPiA-KOJACKTOPIB, #AKI BHMOBHIOKTHL KAM AHOBYIiJIbHI T4 HEOICHOBI  BIAKIAAH, HaMH
NPOBOAMIIOCH MOAEMIOBAHHS NETPOQIIMYHUX B3aEMO3B H3KIB B VMOBAX, HAOIWKEHUX 10
NnacTOBHUX 3 BUKOPHCTAHHAM OAHHUX, BHMipﬂHHX Ha 3pPa3skax KepHy.

Cyrb METOAMKH JOCHIKCHHA 3BOAMAACh [0 HACTYMHOrO. 3pa3’sOK KEpHY, [MMOBHICTIO
HaCHYEHHIl aHAJOroM [JIacTOBOI BOJM, MOMIABCA Y CHELianbHii CKAAHLl ueHTpupyry i
niiAaBaBcs il MeHTPODIKHIX CHII, B Pe3yILTATI HOr0O BiflbHA BOJAA BHKHAYBATACH 13 MOPOBOrO
MPOCTOPY y MipHY nacTky. 3nadeHHs koedilienTa 3aIUIIKOBOIO BOJIOHACHHEHHS, AN KOKHOIO
3pa3ka MOPOAH Yy IUIACTOBHX YMOBAX, PO3PaXOBYBAIM 3 BPAXyBAHHAM BLIKPUTOI MOPHCTOCTI 3a
dopmynoro:

. ¥es
Kg.3. = = 22 . (2)

nvemom Ar nyemom

ne Ke.3. — xoediLieHT 3QIHIKOBOIO BOAOHACHYCHHS NP eeKTHBHOMY THCKY,
J'6.2. — 00’em BOAM Y 3pazKax NOPOAH MICTS HeHTPHPYTyBaHHS,
Vavemom - 00’ €M BIAKPHTOrO NMOPOBOIO NPOCTOPY 3paska Mopoau npu arMochepHux
YMOBaXx;
AVnycmom - 3mMina 06’ €My BIAKPUTOrO MOPOBOTO MPOCTOPY NPH e(PEeKTHBHOMY THCKY.

B npoueci BHMiplosaHHa napameTpiB, #Ki XapakTepH3YlOTh Q)ianpauiﬁHo-eMHiCHi
B/IACTUBOCTI TIPCBKMX MOPid, a CcamMe: MOPHCTICTb, KoedimieHT npoummocn KoedilienT
3QJIMIIKOBOr0  BOJOHACHYEHHA HHU3LKOOMHMX, K 1 HH3LKONMOPHUCTHX MOPIA-KONEKTOPIB,
3aCTOCOBYKOTh, B OCHOBHOMY, THTIOBHIT KOMIJIEKC METOLIB.

3 BpaxyBaHHAM BEJIMYMHH  THCKY npopusy, AKMI  CTBOPIETLCA Yy  HPOLEC
ueHTpm])ylysaHHs KyT 3MOUYBaHHs Oyje 3anekaTH Bijl CTPYKTYPH NOPOBOIO NPOCTOPY MOPOZH
1 15 MICKOBHKIB 3 TPAHYJAPHUM THIIOM nopuc*rocn y AKHX [EpPeBAKAKTh Kanijsipu
NpasuiILHOL, 130MeTpuynol (popmu, Oyae onucysatucs piensunam Jlannaca;

20 cost

Pre= r . (3)

ie G - MOBEPXHEBHIi HATAT Ha rpaHuLi BIacMOHepo3unHHHX pmoiais; § - kpaitosmii KyT
3MOYYBAHHS, I — Paglyc MOPOBOTO KAHAMY.

AHnani3 Ta y3aranibHeHHs pesynbTaris jafopaTopHux nerpodi3zu4HHX BHMIPIOBaHL Ha
KEPHOBOMY MaTepiali Ta AaHHX CBEPAIOBHHHHX reo(isHYHHX AOCHiZKeHb BHKOMIHCHKOL,
Jerusancekoi, aiicbkol MIOW AO3BOJHE BCTAHOBMTH, L0 HHU3LKOOMHI MOPOAH-KOAEKTOPH
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3YCTPIYAIOTLCHA B HEOICHOBHX BIAKJIANAX, BIAMIMEHI Y CAPMATCEKOMY T4 IEIbBETCHKOMY yci. B
ocuoBHoMy ue nopoau Il knacy 3a knacndikauicro A A, Xauina. [Jiana3zon 3minu koediuicHra
MOPUCTOCTI AOCHTHL UIMPOKHIT 1 KOnuBaeThes vy Mexkax 0,09-035 Jlna nsoro xmacy mopia-
KONEKTOPIB HaMm 3podneHo ix rpagamiio 3a QinbTPAmIHHO-EMKICHUMH Ta @IeKTPHIHIMH
napaMeTpami:

- mexkax sig 0,10 no 0,20, koediuient nponnksocti - Bin (0,2-0,6)-10-15 M 1o 10-10-
150>, TTutoMuii enexTpuunmii onip g, smintoerses Big 12,1 Omm 10 31,5 Omm,

- MICKOBUKH HH3bKOTOpHCTi: koediuieHT nopucrocti amMiHioeTkes Big 0,045 no 0,083,
koediuieHT npoHukHoCTI 3MieThes Bia 0,01:10-15 M? 1o 5-10-15 m?, nuTomuii enekTpnyHmii
Onip 3MIHKETBES ¥ Meskax Bl pni=20,5 Omm 10 44.7 Omm.

OcTaHHiil THI NICKOBHKIB TUIBKH B OKPEMHX BHIMAAKAX MOKE OYTH KOJIEKTOPOM.

Orpumani nerpodisnymi B3a€MO3B 3KH J03BOJIAIOTH AOCTOBIPHO BH3HAYMTH 38 JAHUMM
I'AC nerpodizuubi napaMerpy sk YHCTHX IPAHYJSIPHAX KBAPLOBHX MOPiA-KOJEKTOpIB, TakK i
MICKOBHKIB 13 AHOMAJBHHMH SIEKTPHYHHMH XaPAKTEPHCTHKAMH,

ITerpodiznune MOAEMOBAHHA B3AEMO3B’A3KIE  (DIABTPANIITHO-EMHICHIX MapaMeTpis
MOTIMIKTOBHX TMOPIA-KONEKTOPIB

ITiasuomT 1HQOpPMaTHBHICTH pesviIbTaTiB reodi3HYHIX AOCH1IKEeHb
ckaaaHonoOyaoBanux  reoi3MUHHX  PO3PI3iB, 30KPEMa  BHIOBHEHHX  NOJIMIKTOBHMH
MICKOBMKAMH, MOJKHA 3d YMOBH, mpH #Kiii 3apecctpopani reodismunl mapamerpu OyayTe
A7IeKBATHHMH TEOJIOTIYHUM  PO3pi3aM Ta TIOPOAAM-KOMEKTOpaM, $Kkl iX BHMOBHIOHOTH,
BpaxoByroun Te, M0 eNeKTPHYHI MeTOAH € 0a30BHMI TS ONIHKH XapakTepy HACHHEHHS mopi-
KONEKTOPIB, HAMH MPOBOAMIMCE JOCHIKEHHS OCHOBHHX YWHHMKIB, SIKI BH3HAYAKOTH THII
€JIEKTPONPOBLAHOCTI MOJIiMIKTOBHX [TICKOBHKIB Td BIUIMB 1X HA MUTOMHI €I1eKTPHYHIH onip.

Y nojiMIKTOBHX TMICKOBMKAX IIMHMCTY QpPakuil0 NOAAATE Ha HACTYMHI  THITH;
CTPYKTYPHY, PO3CISIHY i MIHHUCTICTH NENITH30BAHMX 3€PeH MOJbOBHX IITIAaTB,

3a pesynbraramu adOPAaTOPHHX EKCMEPUMEHTANBHHUX JIOCHIKEHb HA KEePHOBOMY
marepian ocodnauBocTeli OyZ0BH CKAAIHONOOYA0BAHHX KOMEKTOPIB, HACHUEHHX BYIICBOIHAMM,
AKI BIA0OPakarOThCA HA 3apPEECTPOBAHMX KPHUBMX CBEPANOBHHHUX reo(i3H4HNX 10C/I AKEHb
HEaJeKBATHHMI XapaKTepy HaCHYeHHs MJIacTa napaMeTpaMH, HaMK1 BCTaHOBJICHO, LUO:

- AHOMANLHO HH3bKI MMHUTOMI eNEeKTPUHHI OMOPM HANPOTH TNPOAYKTHBHHX IUIACTIB
XapaKTepHi, B OCHOBHOMY, IJIsI HEOTE€HOBHX TAa KaMm SHOBYTUIBHHMX BiAKIaniB Ha(TOrasoBux
ponosuin Kaprnarcskoi Hadrorasonocnoi nposinmii Ta JIJ13;

- XapakTepHCTHKa eNeKTPHYHOI MOoAeNi MOHOMiHEpaibHHUX MICKOBHKIB OOyMOBIEHa, B
OCHOBHOMY, CTPYKTYPOK) MOPOBOrO MpOCTOPY, (CHiBBIAHOWIEHHAM paniyciB Mop BEeAHKHX i
MTMX  PO3MIPIB),  XAPaKTePOM  HACHYYIOHMOro  (moiny, BENMUHHOK  3aJHMIIKOBOTO
BOZOHAcHUEHHsT Ta 00 eMHOI ramHMCTOCTL. [l TaKOro THMY MOPIA-KONEKTOPIE Po3podaeHo
3BefIeHy meTpodI3HIHy MOMEens, fKY MOKHA BHKOPHCTOBYBATH SK B TMPOLEC MOTOYHOI Ta
OTepaTHBHOI IHTEeprpeTanii, Tak i NpH BHU3HAYEHHI TiAPaXYHKOBHX MapaMeTpiB AJs mopii-
KOJEKTOPIB CKNaHOI Oy 1081

- ENEKTPONpOBIAHICTL NOJIMIKTOBHX [TICKOBHKIB BI3E€HCBKMX Biakjagis HarorasoBux
ponosumt /13 ofymosieHa KOMNIEKCHHMH YUHHMKAMM, AKI IPYHTYIOTBCA B OCHOBHOMY Ha
MiHepasiori4Hii Oy0Bi MaTPUL MOPOAM Ta PONOALTY PAAiyCy MOP PI3HOIO PO3IMIpY.
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BILINB TEXHIYHUX YMOB BUMIPKOBAHHS HA MIOKA3H |
CBEPAJIOBUHHOI'O KOMILIEKCY I'EO®IBUYHUX JOCTKEHD
IN'M30KOHJAEHCATHUX POJJOBHIIL HEOI'EHY

Wedopumun [Iaumpo Cepeiiiosuy, cmyodenm zpynu H3M-22-1

Hayroauit kepierik: 0OKmMop 2e0a102i4Hux nayxk, npopecop xageopu HI'T
@edopunnn Imumpo Iviumposuy

leano-Opanxiecsiuit nayionaasnuit mexuivnuit ynieepcumem naghmu i 2azy

IMpoGnemm BHMBYEHHS CKAAAHO-NOOYA0BAHHX TOHKOWIAPYBATHX [COJOTTHHUX  [OPIiX
HEOreHy, 3aByau OyJiM aKTyaJdbHUMH | BUMAradH yAOCKOHAJEHHA TEXHOJOIMYHHMX NPUITOMIB
peectpatii ¢iznuHnx Ta meTpodiznuHnX mapaMeTpis reodiznuEMMH MeToaMu. Bpaxosyioun Te,
O noknaam HaTH | rasy npuypodeHi A0 CKIaaHO-noOy 0BaHHX MOPiA-KOJEKTOPIB 30KpeMa
MiCKOBHMKIB,aJICBPOJIITIB, BANHAKIB 1 A0ONOMITIB, AKI 3UEMEHTOBaHI IJIHHHCTHM Ta KapSoHaTHMM
Marepianami , He 3aBi/AH BiANOBIJAIOTHL CBEPIOBHHHHM NMapaMeTpaM B yMOBaX iX 3asAraHHsA.
B GibiiocTi BUNA/KIB 1€ HaCTO CHOCTEPIraeThes NPH HAABHOCTI CKNAAHO-MOOYI0BAHNX 1TOpii-
KOJIEKTOPIB, B NYCTOTHOMY MPOCTOPI AKHX 3HAXOAUTLCS PA3oM 13 pyxoMumu (UuoigamMu TaKox
(bizMuHO 3B’'s3aHA BOJA, 3aNMINKOBA HaTa, ras i koHnencar. OxHuUM i3 cnocodiB BpaxyBaHHS
BIUIMBY HA NMOKA3M reodizsnuHux MeTofiB € (i3M4HE MOAENIOBAHHS, SKE JI03BONSIE OTPHMATH
MOKa3H KOHKPETHOro reo(i3u4HOr0 METony Ha MOAEX eTAJOHHUX [LIACTIB 13 BPaXyBaHHAM
CBePANTOBHHHNX YMOB (hopMyBanHs nokaany. OnHak Takuii maxia A0CTaTHBO TPYAOMICTKIII |
HE 3aBxIH € ehekTusHiM. B uboMy BUNaaky koedilienT kopeasuii 8iao0pakae CTyniHb BILIHBY
HEKOHTPONLOBaHIX (akTopiB a nokasu npuiany. 3okpema ue 0OyMOBJIEHO MiHepajbHHM
CKNafi0M MaTpHIll TTIOPON | BIUTHROM NMPH CBEPATOBHHHOI 30HM MjiacTa.

3 METOK BM3HAYEHHA BIUIMBAKOYHX (PAKTOPIB, MOB’ A3aHHX 13 BILIMBOM CBEPIOBHHI, HAMH
PO3T/IANANMCA BIAHOCHI MOKa3M AN [BOX PaXiOAKTHBHMX NPHIAAIB i3 PI3HOK AOBKUHOIO
30H/1iB 30KpemMa HelfTpoH-HeldTponHuii kapoTax 3a najgrernnosumy enepriamu (HHK1), a came
h=0,155 m, 12=0.405 wm, 13= 0,505 M. 3a eTanoHHe cepe/lOBHILE BUKOPUCTOBYBANACS [TPICHA BOJA.
3HaueHHA IHTEHCHBHOCTI PAXYHKY HEHTPOHIB BU3HA4anach 13 hopmynn

l:—l

Ny

ne Np - mokasu IBHAKOCTI PAXyHKY IHTEHCHBHOCTI HEHTPOHIB AETEKTOPOM Maioro i
BEJIMKOIO 30H/1a B YMOBHO BH3HA4YEHOMY FIACTI,

N - noxaszm i-TOro 3Ha4€HHs WBHAKOCT] PAXYHKY IHTEHCHBHOCTI HEHTPOHIB ACTEKTOPOM B
0oL 13 NPICHOI BOAOIO.

IlnacTH, #Ki posrnsjandcs, NpeAcTaBieHl CKIaJHOK MiHepasorivHow Oyaosow. B
MATPHUUI NOPOAM NPHCYTHI HACTYIHI MIHEPANM. KaJbUWT, NOJAOMIT, [JIHHA, TaiT, MipHT.
Koegiuientn nopucTocTi BHINEBKa3aHMX rnacTie 3miHoBanucs Bia 10% no 18%, a
MiHepamizauis nuacrosoi Boan ckiagana 200r/n NaCl. B npoueci intepriperauii  6yno
BCTAHOBICHO, WO Uil 30HAIB PO3MIP SIKHX 3MIHIOBABCS BiA 0255 m mo 0505 m
CMOCTEPIracThes OLALI TiCHHI MeTPOdi3HUHHIT 3B'A30K.

Koediuient kopensiuii, sKkuii XapakTepusye TICHOTY NiHIHOMO 3B'S3KY MNOKA3iB
reoi3snYHUX AOCTIDKEHb WIS MaJuX 30H11B, 30kpeMa 0,155 m i 0,405 m cknapae 0,869 m |, a ans
BEIVKMX 30HAIB A0BKHHOK 0,255 m 1a 0,505 M cknanae 0,931 M. Bpaxosyioun BHIIEHABEEHE
HE MOKHA OIHWTH CTYMiHb BMJIMBY HEKOHTPONBLOBAHMX (PaKTOPIB MEONOTIHHOTO pO3pisy, a
TakoXK Zaiamerpy nowykosoi abo ekcrulyarauiifHoli cepanoBuHu. B pesysbraTi cniBcTaBieHHA
NOKa3iB JBOX Pi3HHX 30H/IB, B TOMY YHCJI MAJI0ro 30H1a, MOKHA 3pOOHUTH BUCHOBOK, IO BILIME
CBEPVIOBHHM HaiOinbKii i Oyne cranosutn 0,315 oauuni, a KoeiliEHT KOPEesLil HI3bKHIT |
piBanii 0,576, npu xoediuienti perpecii R=0453. Ilopyu i3 snmesxasanuM, aHajgori4Hi
BHMIPIOBAHHA BEeIHKMMM po3Mipami 3oHaiB, 3okpema 0,158 m Tta 0405 m B oxHakosiii
CBEPANIOBHHI, BrmB i1 Oyae 3nauHo mexmnit i pisHmit 0,103 m. Tlpu upomy koediuieHT
Kopesnsuil 301abikBes 20 10,931,

98



0

st Pezionaivna xondpepennia "Me.rooincnun exozeodopym - 2024*

Opnak TpyaHomi o0poOkM Ta iHTepriperaii pesysibTaTiB KOMIUIGKCHMX reo(i3HuHiIx
A0CniKeHL OOYMOBIIEHO HE TLILKH re0NoriiHoK Oya0BOIO, ane 1 CBEpANIOBHHHUMH yMOBAMU
PO3KPHTTA TPOAYKTHBHHX TUIACTIB B MOWIYKOBHAX ropuzontax. OKpiM uUBOrO, B npoLec
POSKPHTTS NPOAYKTUBHUX HACHYMEHMX BYIJICBOAHAMH MOPIA-KONEKTOPIB, HA [OKa3H
reoizuyHIX MeTOAIB Oyae BMNMBATH MiHEpajioridHa Ta TepModapuvHa cuTyailis B obnacti
IXHBOrO 3a/sAraHHs .,

Ha nokasn reodiznannx npunaznis B OLIbIWOCT] BUNAAKIB BILIMBAIOTL HACTYIHI (hakTopu:
Y MOBH TEXHONOMYHOrO BUMIPIOBAHHA (DI3HTHIX Ta METPODIZNTHIX TAPAMETPIB,
IpommueHa piuna, 1 CKAAT 1 XapaKTeP HACHUEHHS.

JliamMeTp CBepUIOBHHM 1 IYCTHHA NPOMHBHOI Pi/IHHH.

TosuHa 06caaKn | UEMEHTHOIO KiJIbLS CBEPAJIOBIHI,

TTosnoxenHs npuiaay B KOJOHI | caMOi KOJIOHH Y CBEPJIOBHHI.

@akTopn, K XapakTepu3yiOTh MPHIAAH | METOAUKY BHMIPIOBAHHS.

XapakrepucTHKa AeTeKTopa i Horo iHTerpanbHa eheKTHBHICTS.

IIBHAKICTD MMPOBEAEHHS BHUMIPIB, MAcCLuTad 3aMucy Ta MOCTIHHA Yacy 1HTErpyrx4oi
KOMIPKH.

TTpoBeaeHi HaMH EKCNEePHMEHTAJIbHI OC/TIKEHHs BIUIMBY 3MIHM JjiaMeTpy He o0caaKeHol
CBEP/UTOBHHH Ha crekTp ¢i3udHuX Ta neTpodi3HIHUX napaMerTpiB ripehbKHX NMOpia J03BOININ
BHABHTH MOCITA0MIOI0YI BNACTHBOCTI OYPOBOTO PO3HHHY, BMIHB KCIEHTPHCHTETY MpHAAdy Ta
BEJHYUHY 30HH IPOHHKHEHHA HA [IOKa3H Pe3VbLTaTIB reopi3HYHHX A0C/IIKEHb CBEPIIOBHH.

OxkpiM UBOTO, Ha NMOKa3H Pe3yJbTaTiB reodI3HHHHX JAOCHIKeHb, CYTTEBO BIUIMBAE 3MiHA
AiaMerpa CBEp/UIOBMHM Ta MICHE3HAXOMKEeHHs TrpaHHile nuacTie. TlpoBeseHi pospaxyHku
BHU3HAYCHHA MICUC3HAXOMKEHHA [PAHMUbL [JIACTIB MK IJacTaMM [pH  YMOBI  CTPOroro
ueHTpyBaHHs (puc 1) mokasamu, 1o NOXHMOKA JHAXOKEHHSA PAHULL MAACTIB (AX) 3a1eKHTL BiJY
pe3ynbTaTiB BUMIPHOBAHHA A CHPHANY MEPUIOrO Ta JPyroro riacra BiANOBIAHO (poi- pPo2).
koediuienta normunanys indopmauiitnoro cursany Oyposum pozunzom(b) i reoMeTpHUHOrO
thaxropy (rep, 1 1). Y3araneHioroun BumeHaseaeHe OTpuMyemo Gopmyay 38’ A3Ky :

i

Ax =

SN RN

DO N O e

2 2
rc(b"‘l !

(Po1 — Poz)exp 5 !
}rj,b + 12

Takum wuMHOM 3 BpaxypaHHAM BHILEHABEEHOrO BCTAHOBJIEHO, IO HA TOKa3n
CBEPAJIOBHHHOrQ npuiany Oyle BNIHBaTH TYCTHHA | Xapakrtep OypOBOTO pO3YHHY,
reoMeTpHHHMIT (PAKTOP Ta MAPAMETP HACTMEHHS MPOAYKTHBHIX TUTACTIR.

Chucok eukopucmanor aimepamypu:

1. 3aBoporeko KO. M. ®izuuni ocHOBA reodi3nuHHX METOMIB JOCHIUKEHHS CBEPIJIOBHH.
Iinpyunuk - K., 2010.- 338 c.

2. CA Buxsa, L1 Onmuyk, OIl Yepuser. — K. SnepHa reodizuka: miapyyHuk/:
Buaasunyo-nonirpadiunuii uentp «Kuiscskuii yaisepeurer», 2012, — 608 c.

3, A A Degopumun, O.M. Tpybenxo, C. 1. @enopunn, LB, Aprin, J[.C. denopummn.
EdexktupnicTs  BHKOpPHCTAHHS  sAepHO-QI3MMHMX  METOIB Yy  [poueci  JIoCHiKeHb
CKIATHOMOOYI0OBAHUX  JTONOro-crparurpadiuHux  pospizip  MikHapoaHa  KOH(epeHIis
«Hadrorazosa eneprerika 2021», 20.09.21 - 24 09.2021 p. M. IBaHo-®pankiscbk (IPHTYHI).
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NEPCHEKTHBH BUIOBYTKY IPHPOJIHOI'O BO/IHIO TA I'EJIIO ‘
Y 3AXIJIHOMY PEI'IOHI YKPAIHH

Munowx Bacuaw Apocracosuy, cmyoenm epynu T3-22-1
Hayroemii kepignur: douenm ragpeopu T3611, Kowiobuncoxui Anopiic Onezosuy
leano-Ppanki6ech kil HAIOHAALHUT MEXHIYHUN VRIGEpCUmem nagmu i 2azy

3axinuwii perioH VYKpaiHM BOJOMIE TIeONIOTIYHHMM YMOBaMH, fKi poOnsTh #HOro
NEPCNEKTHBHUM 118 BHAOOYTKY NPHPOAHOrO BOAHKO Ta remo. Po3MaiTTs pecypeis uiei odaacri
O0YMOBJICHO CKAAMHOIO CTPYKTYPOIO OOIPYHTYBaHb TA HAABHICTIO OaraTtHx poOnOBHLY TA3IB , WO
yTBOpHAHCA npoTsarom Garateox micauis. Neorpadiune pozramysanus 3abe3neuye Oeznewnuii
AOCTYN /10 HASBHUX 3aMaciB, L0 34aTHI 3a10BONBHHTH 3POCTAROUHIT MOMHT HA YHCTY EHEPrik B
VkpaiHi Ta 3a il MeKaMu.

BHKOPHCTAHHA KAPTH Ta TEONOTIMHOI TAOMHII AEMOHCTPYE OCHOBHI PEriOHH 3 BHCOKHM
norextianom ans BuodyTky unx pecypeie. Hanpuknan, Kapnarchkuii perion sHae darato cBo€i
MiHEPAJIbHOI CTPYKTYPH, IO CNPHAC HAKONMIMYEHHIO BOAW Ta refiio B rigsemunx ruiactax. Kpim
TOrO, HAABHICTL NPUPOAHHX Pe3epByapin 3ade3netdye cTabibHICTL Ta ePeKTHBHICTEL BHA0OYTKY,
O € KIOYOBUM (DAKTOPOM Afd PO3BHTKY NMPOMICIOBOCTI. Takum 4HHOM, 3axijiHHIl perioH
VKpainy He JMIue Ma€ 3HAYHUH PECYPCHMIl NOTEHUiau, ane i CHpusTauBi YMOBH A HOTO
peanizauii. BUKOPHUCTaHHS CydacHHMX TEXHOJOr i Ta IHHOBALIMHUX MIXOAIE 70 BUAODYTKY
MOKE [EPEeTBOPUTH Lieli PerioH Ha OAHOro 3 JiAepiB y cdepi eHepreTHuyHuX Ppecypeis,
3abe3neuyroun cTablnbHUH POZBHTOK €KOHOMIKH Ta €KOJIOriuHy Oe3nexy KpaiHu.

Cyvacui mexnonoaii ompusans npupoono20 6000 ma 2eaiio

B 3axizHomy perioHi VKpaiHH KEPEno NpHPOAHOro BOAHK) Ta IeAiK) BiJAKPHBAE HOBI
rOPM3OHTH s eHepreruyHoro cexkropy. CywacHi MeToaH J03BOMAITL  edeKTHBHO
BHKOPHCTOBYBATH TIPUPOAHI pecypcH, 3ale3nedyioud BHCOKY €KOHOMIUHY e(eKTHBHICTB Ta
€KONOTIYHICTh MPOTIECI B,

OcHoBHI TeXHOJIOTI, 110 3aCTOCOBYIOTHCA CHONOZHI, BKIIOYAKOT;

e MemOpaHHHI NPOLEC — BUKOPHCTAHHA CrewiaibHOl MemOpaHu 14 BiAAIICHHS BO/IM T4
rej BiJ NPHPOAHOIO rasy, wo 3ades3rnedye BUHCOKY YHCTOTY KiHLUEBOIO NPOAYKTY,

» AGcopOuiiini cHCTeMH — 3aCTOCYBAHHA PO3YMHHUKIB JUIA CEJICKTHBHOTO [OIIMHAHHA
KOMITOHEHTI B Ta30BOI CyMilli, MO J03BOJIsAE eheKTHBHO PO3IINATH BOAY i refib.

eKpiorenna cenapauisi — BHKOPUCTAHHS HHU3bKMX TEMMEPATYp MM KOHaeHcauil i
PO3MOAINY ra3ig, Wo € 0CODIHBO KOPHCHHM /115l BHPOOHMITBA BEIUKHX 0DCr B

Tpukaaan yerimHuX TEXHOMONYHIX PIICHD 3 THIIMX KpaiH, Takux sk Higepaanan Ta
CIIA, £emOHCTPYHOTE BHCOKY e(EKTHMBHICTL LmX MeToxis. Bnposamkenns mnoxidHux
TexHOMOrii B YKpaiHl MoOke CYTTEBO MIABHIINTH KOHKYPEHTOCTIPOMOIKHICTE MICIIEBHX
MiANPHEMCTB Ha CBITOBOMY PHHKY.

LikonoMivuni ananiz npoexmic 6u0oGyms)

3anyck MpoekTiR BHAOOYTKY BOJHIO Ta Teqii0 B 3aximHOMY perioi Ykpaiun norpedye
3HAYHUX THBECTULITT y nouaTkoBy iH(pacTpykTypy Ta TexHonorii. Bapricrs cnemianizoBaHmux
yCcTaHoB uis BHAOOYTKY Ta OYHINEHHS ra3iB MOKE€ CHAraTu COTeHb MIJBHOHIB J0Napis.
Hanpuxnay, npoekt komnanii Eneprol'asz 3abesneuye BknaaerHs dmuzeko $150 muH ans
MOBHOIO LHKJAY BUPOOHHUTBA BOAM, BKIOYAKOHM 3aKyMiBIKO 0OnajHaHHA Ta Oy1iBHULITBO
nignpuemcrsa. Onepauiiinl BUTPATH TAKOK NOMPIIYIOTL KIOYOBY POMb Y OOBrOCTPOKOBIH
nepcnekTHBi. BHKOPHCTaHHS CYyYacHHX TEXHONOT  J03BONSIE 3HU3UTH BUTPAaTH Ha
BUPOOHMLITBO 10 $2 3a KiJIOrpam BOAM, WO POOHTD HOr0 KOHKYPEHTOCHPOMOKHUM HA CBITOBOMY
punky. Anani3 GiHaHCOBHX NOKA3HUKIB NMOKA3aB, WO MPH NOTOMHUX LIHAX HA EHEProHOCI Ta
ra3oBy MPOAYKINIO KOMMAHIA MOXE ROCATTH 0e310pisKHOI TOYKH BiKe Hepe3 [Ba POKH MICHs
zanycky npoexty. TToreHuiiinl aoxoam Bia BHAOSYTKY NPUPOAHOrO BOAHK Td FEJH 3HAYHO
nepesHIyOTE nepsicHi insecTuuii. Hanpukmaa, srigno 3 aocnizpkeHHaAMn MiKHapOgHOro
BAMOTHOTO (JOHAY, PHHOK BOAHIO ouikye 3pocTtanus a0 $200 mapa o 2030 poky, mo BiAKpHBaE
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WHPOKI MOMJIMBOCTI /I YKPAiHCHKMX BHPOOHMKIB., YCmiliHi Kelic-CTami, Taki AK MPOSKT
Bonenn-Ykpaina, 1eMOHCTPYIOTL MOMXIMBICTL OTpUMaHHA npudyTky moHan 20% pidHux micis
crabinizauii BUPOOHHYHX MPOLIEC B.

Exorociyni achexmu ma cmittkicms 64000ymey

BunofyTok npupoaHOro BOZAHK Ta reNikd Mae CYTTERHUH BIIHB HAa HABKOMHIIHE
cepenosuine - [{od MiHimisyBaTH eKONOriuHMI CJiZL, rany3b BIPOBAJKYE CYHacHI TEXHOMOTT,
TAKl K EKOAOIYHO YHCTI METOOH OTPHMAHHS Ta BUKOPHCTAHHA BIAHOBIIOBAHHX JIKEPeEN eHeprii
. ExcnepTH npoBOAsiTE PEryfsipHi €KONOrYHI OIIHKH Ta MOHITOPHHT, 00 OCTATOYHO BUSBHTH
Ta 3MEHLUWTH HEraTHBHI HACHAIAKM Ui eKOCHCTeMN, 3a0e3neueHHs CTiHKoCTI ranysi 3adesneuye
NPAKTHKOK 1HTerpauii, wo CrpusitoTh 30ePeKeHHI0 MPUPOLHHX PECYPCIB 1 3HMIKSHHIO BHKHIB
WKIAMHBEX peuoBHH, Hanmpuknan, koMmmanii MOKYTh BRPOBAKYBATH CHCTEMH PELHKJIHTY
BIAXOAIB Ta YNPABJAIHHA EHEPrier, a TakoK MiATPUMYBATH 1HILIaTUBM 3 BIAHOBICHHS
npupoasux Jganawadrie. ExcneprHi nopaay miAKpechiOlTh, WO eKOJIOorivHa BiANOBI AalbHICTD
Ta IHHOBALIIHI MIXOAN € KMOYOBUMH (hakTopaMu ans 3ade3neueHHs JOBroCTPOKOBOTO YCMXY
Ta eKOJOr4HOI Oes3nekH BHPOOHUHOT ranysi.

Miscnapoonuti punok i nepenekmu6it 30ymy npooykifit

VkpaiHcbki BHPOOHMKH, MO CHELiami3yiOThCA HA BHPOOHHMLTBI MPHPOJIHOTO BOMHIO TA
reJiK) , MaKOTh 3HAYHHIT NOTEHIAN U BHXOAY HA riao0aibHuil pHHOK . 3pocTatodmii nonuT Ha
€KOONYHO YUCTI JDKePena eHepril CTHMYJIIOE IHTEPEC A0 BOAH AK AILTEPHATHBH TPAAHLIHHHM
nanueam. AHani3 PUHKOBHX TEHJEHIIH mokazye, mo kpaiHu €rponeiicbkoro Cow3y aKTHBHO
CKIA/IaK0Th BUTPATH HA PO3BUTOK BOAHOI 1H(PPACTPYKTYPH, BIAKPHBAKOYM HOBI MOKIMBOCTI LISt
eKCHopry ykpaiHcbkol mnpoaykuii. Kpim TOro, crpykrypa nomury Ha reib 3aiMLIdeTbCs
cTabiNBHOIO 33 PAXYHOK 3aCTOCYBAHHS B MEIHYHMX TEXHOJOrISX T4 HAYKOBUX MOCHIUKEHHSX.
VkpaiHa  MOKE  3aifHATH  HiWY HA  PHHKY. NPONOHYKYH  SKICHWI  reaiii  3a
KOHKYPEHTOCIPOMOKHIMH Uinami. Tlpeacrapnenns AaHux npo BUPOOHULTBO Ta EKCMOPT Y
Burnam Tabauni abo miarpaMu MokKasye, 10 MOTEHNIfHWM TapTHepaM Kpame OLiHHTH
MOXTHBOCTI CmiBTpari Ta o0cary noctasok. [lepcnmextiBu 30VTY Takox moB's3aHi 3
reonoiTHYHOK CcTablIBHICTIO perioHy Ta IHCTaJbOBAHHM TOPrOBHM YIOLOK 3 KJIKOHOBHMM
rpaBlsiMH HA MiKHApoAHiH apeni. Baximueo daxtop, Takmii sk peryisTopHe cepeioBuIne Ta
JIOFCTHYHI MOKAMBOCT], MAKCHMA/IbHO BHKOPHCTATH NOTEHLIAN YKPaiHCBKHX pPecypeiB

Cnucox suxopucmanaoi aimepamypu:

I. Pyneko I' | Ekonoriusa o©Oe3neka npH  po3podill  HeTpajMuiiiHuX noK.a/1iB
pyraesoanesol cuposunu / I'. I Pymeko, O. B. Hubyascexa, O. M. Casayuuncokuii //
Hanpoxopuctysauns B Vkpaini. Ilepcnextusn insectyBanus. Marepiaan [lepmoro naykoso-
npakruuHoro cemiHapy (10-14 nucromaza 2014 p., m. Tpyckaseus). JlepskasHa Komicis
Vkpainu no 3anacax kopuchux xonaaux (JK3). — K. JIK3, 2014. — C. 251-259.

2. Makapenxo, H. A, Ta in. "Exonoriuna 6e3neka HaBKOIMITHEOTO CEPETOBHINA HA PIZHHX
CTamisX OCBOECHHSA POMOBHIL CIAHIEBOTO ra3zy." Exonoriuui Haykn: 253 ¢

3. Moruasosa, [, B.; @unenko, B, B. Cyuacti npoGaemn BuaoOyBaHHs CIaHLEBOIO razy.
36ipunk Haykosux npaus VI Beeykpaincekux Haykosux TamiiBebkux untanb. — Xapkis, 2012,
c. 112-116.

4, Kanininuenko, A. B.; Konimmncska, O. IT; Konimwuucekuii, A. B. Exonoriuni pusukn
Bu00YTKY ClAaHUEBOro rasy Ha ra3oHocHMX muomax Ykpaiuw. Scientific Progress &
Innovations, 2013_2: ¢.127-131.
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MOKIUBOCTI CTBOPEHHS JTIOKAJIBHO 3AMKHEHHX K/IACTEPIB
EJIEKTPUYHHUX MEPEXK BA3OBAHUX HA COHSIUHIN TA BITPOBIN
EHEPI'ETHILI

Ocmamyk Las Bacuisosuu, cmydenm cpynu 13-22-1
Hayxkoeuit kepisnux: dowenm xafreopu T3IBIT, Kowwbuncokui Anopii Oaezosuy
leano-Ppanxiecskuil nayionaisnui mexuivnuit yrieepcumem nagmu i 2azy

Ha nanuii MomenT B YKpaiHi npucyTHI BCI MOMKJIMBOCTI | € HaraabHa notpeda B Tomy, 1wob
rpOMajii CTBOPIOBANM Takl HesanexkHl kmactepn. Yepes macopawi OOCTPIMM MO eHepreTHHHIl
mMepexki YKpalHH BIAKJKOYEHHS CBIT/IA CTlM AOCHTH 3BMYHIM SBHIIEM ., B HACHIZAOK 4Oro B
2024p. 18 munua Kabiner MinicTpie Ykpainu 3aTBepans Crparerito PO3BUTKY PO3NOAIJICHOI
rerepartii B Ykpaini wa mepion mo 2035 poky. OcHoumMm ¢dakTopamu OKpiM TOTOBOI
3akoHOAaB4Ol Oa3u Ta norpedM HaceneHi B cTabibHOCTI €HEPronocTa4aHHs € BHIIAHICTL Ta
nepesarn 3aMKHeHWX KJIacTepiB B MUTAHHAX (IHAHCOBOI BHI'OAM [ OCHOBHOIO MEPEroHO €
BETUKUIT CTAPTOBMIT KarmiTasl.

Baxnuso 3po3ymiTi, 110 OAHIEKD 3 HAMOIIbII 3HAYYILHX MepeBar CTBOPEHHS JIOKaJIbHO
3AMKHYTHX K/IACTEPiB SAEKTPUUMHHX MEPEK, AKI BHKOPUCTOBYIOTbL COHSMHY Ta BITPOBY EHEPIIIO,
€ MIBUIIEHA SHEPreTHYHA He3aNekHICTh 1 Oe3neka. Taxi knacTepH, siki MOKYTh QYHKIIOHYBATH
ABTOHOMHO  BiJI  LEHTPAM30BAHHX  Mepex, O0asyrThCs HA  BUKOPHCTAHHI  MiCLEBHX
BIZIHOBIIOBAHMX PECYPCIB, TAKHMX SIK COHAYHA TA BITPOBA eHepris, i 3a0e3neuyioTbes CHCTEMaMH
36epiranns eneprii. COHAUHA eHePreTHKa OCOOMMRO NEPCNEeKTHEHA B HEHTPATLHIX | MBASHHUX
perioHax KpaiHM, TOAI 5K IS BITPOBOI €HEPreTHKH 14€aibHi YMOBH iCHYKTb Ha y30epeskxki
Yophoro 1a A30BCLKOrO MOpiB, BUKOpUCTAHHS TAKMX CHCTEM A03BOJIAE 3MEHIUHTH 3aJeKHICTh
BiZl BMKOMHOIO MNanMBa, 3HIBHTH BHKWIH MAPHUKOBHX ra3iB 1 3abesnmeuuTn cradinbHe
EHEePronocTa4yalHs JUis rpoMaz, MiANpHEMCTB Ta KPHTHYHO BaXK/IHBHX 00'€KTIB, HABITh 33 YMOBH
nepedoiB v poboTi weHTpanizosanux Mepe:. Llei aeueHTpanizosaHHil Mmiaxig He TIILKH CIIpHsiE
eHepreTudHii crifikocti, ane H gae MOXJIHBICTH MICIIEBOMY HACENEHHIO KOHTPOJIOBATH CBOI
eHepreTiyni norpedu. BnpoBajkeHHA MIKpOMepex BiJirpae BHPILIAABHY PONib Y LbOMY
MPOLECE, OCKIJIBKH MIKPOMEPEK MOKYThb NMPALIOBATH HE3AJICKHO ad0 B noeaHasHi 3 OLibwow
Mepeskero, 3abesnewyroun crabinbHe eneprornocradaHHa. OKpiM MUABMINEHHA €HEePreTHHHOl
HE3A/IEKHOCTI, JIOKAIBHO 3aMKHYT] KJACTEPH ENEKTPHYHHX MEPER MOKYTh 3HAYHO 3MEHLIHTH
BTParu npu nepe:xatli T4 IABHILATH ed)emlwnicrb Tpaauuiiini cucremu nepenasi eHepri'i
HACTO CTPAKAAIOTE Bi BTPAT, WI0 BHHHUKAKOTH Mg 9ac TPAHCTIOPTYBAHHS eNeKTpoeHeprii Ha
BENMKI BIACTAHI, 110 MOKE MPH3BECTH 110 301NbIUEHHS BUTPAT 1 BILTHBY HA HABKOJMIIHE
cepenosuie. Bupobasiouu exepriio nodausy micust il CHOKHBaHHA, Wi KJIACTEPH MOKYTh
MIHIMI3YBATH ETPaTH TIPM Mepefadi Ta MiABMIIMTH 3araneHy epextuBHicTh, Kpim TOTrO,
TOKami30BaHe BHPOOHMIITBO €HEprii JO3BONSE Kpaile YMpaBAsTH €HEePreTHHYHIMH Pecypcami.
O MPU3BOANTDL A0 3HIKEHHSA BUTPAT SIK HA JeKTPOeHeprito, Tak i Ha terno. Take edexTnsHe
BHKOPHUCTAHHS €HEPreTHIHUX PecypCiB He TLILKH NMPHHOCHTHL GIHAHCOBY BHIOAY CIIOKHBAYAM,
aje il Cnpuse CTBOPEHHIO Oiiblll CTAJIOl EHEPreTHYHOT MOJES.

Ane y HuX € pag sHadywux senomikiB. OQaHuM i3 OCHOBHMX HEAOMIKIB JIOKAJIBHO
3AMKHYTHX KJIACTEpIB eNeKTPUYHMX Mepek Ha OCHOBI eHeprii COHWsA Ta BITPY € npodiema
NepPepHBYACTOCTI Ta HAAIMHOCTI. | COHSYHI, 1 BITPOBI jUKepena eHeprii 3a CBOEK CYTTH) €
3MIHHHMH, OCKUJIBKH BOHH 38/1€KaTh BiA NOMOAHUX YMOB | 4acy 1001 1/ia BHPOOHHUTBA CHEPril.
Lla mepeGiitnicTe MOKE MPU3BECTH O 3HAMHHUX MPOOAEM Y MIATPHMLI CTadiIbHOTO Ta HAAIHHOTO
EHEepronocTauaHHs, 0cobIHBO B NEPioaN NiKOBOrO NOnuTy abo HECHPUATIMBHX MONOAHNUX YMOB.
Hanpuknaz, consuni naneni BHPOOJAAIOTL €HEPHIO JIMILNE MPOTATOM CBITIOBOIO JIHA, TOAI AK
BHPOOHHLTBO eHeprii BITPY MOXKe KOAMBATHCS 3aM€KHO BiJ WBHAKOCTI BITPy. Taka MiHINBICTE
BIMArae HaIiiHUX PE3EPBHUX CHCTEM s 3a0e3nedeHHs 3a/J0BOJICHHS MOTped B eHeprii, mo
MOJKe YCKJIaAHNTH 3arajibHy Hazi HHICTh EHepreTHYHOl MepeKi,

BHCOKI 1104aTKOBI BUTPaTH Ha HANALITYBAHHA Ta TeXHidHe 0OC/AYroBYBaHHS € LIe OIHUM
Cepiio3HNM OOMEKEHHAM JIA JOKATbHO 3aKPHTHX KTacTepiB, fKi BHKOPHCTOBYIOTh CHCTEMH
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COHAYHOI Ta BiTPOBOI eHepril. ByaiBHHUTBO 1HPPACTPYKTYPH COHAYHOI Ta BITPOBOI €HEPreTHKH
MOJK€ BHMAraty 3Ha4yHHX (PIHAHCOBMX IHBECTHIUN. BKIIOYAOYH BHTPATH HA npuadaHHA
oQsiaiHaHHA, BCTAHOBJIEHHA Ta MOTOYHE OOCAYroByBaHHA, Y TOH 4ac AK MPOrpec y TexHonorii
MOKE MPH3BECTH 10 CKOPOYEHHs LHMX BHIPAT 3 4acoM, Mo4aTkoBui (iHAHCOBHI TArap Moxe
OYTH CYTTERBOK MEPELIKOIo s faraTeox rpomMan abo opraHizauiil, ski MParHyThk 3anpoBaUTH
taKi cucremu. Kpim Toro, TpuBanuii nepioj OKYImHOCTI, NOB’ S3aHHI 3 LMK 1HBECTHIIAMH, MOXKE
CTPUMYBATH MOTEHLIHHMX |HBECTOPIB, OCKIJILKH OKVIIHICTD 1HBECTHLIH MOKe 3aiinsaTu poku, L
(pinancoBa npodneMa Moke MEPeliKOJAHTH IIHPOKOMY BIPOBA/UKEHHIO pilleHs y chepi
BIIHOBJIKDBAHOI €HEPril B 3aKPUTHX KJIACTEPAx.

Kpim Toro, obmeseni pilueHHs 111 HAKOITHYEHHS @HEPITi CTBOPIOKTHL CePio3ny rpodaemy
Ans ePeKTHRHOCTI MOKAThHO 3aMKHYTHX KJACTEpIB HA OCHOBI COHSYHOI Ta BITPOBOI eHeprii Y
TOI 4ac AK TEXHOMOr1 HAKOMMYEHHS €Heprii, Taki Ak Oarapel, po3BHBAKTHCA, 1XHI MOTOYHI
MOMKJIMBOCTI MOJKYTb OYVTH HEJOCTaTHIMHM AJA YCYHEHHS MpOrajldH y nocradaHHi eHeprii,
CTIPHYMHEHNX TIePIOANYHHM BHPOOHHITBOM, Barato icHyI0uNX cHeTeM 30epiradHs 37aTHI e
BHPIBHIOBATH Hanpyry, a He 3a0e3neqyBaTH [OBrOCTPOKOBE EHEProloCTaYaHHA B Mepioin
HH3bKOro BHpOOHHUTBA. Lle ob0meskeHHA MOXKe NPHU3BECTH 0 3HHKEHHA €PEeKTHBHOCTI Ta
Pe3ynETaTHBHOCTI @HepPreTHHHO! Mepeski, 10 MOTeHIiifHO npu3Bene A0 aediuuTy exeprii abo
3aN1€KHOCTI BiJl MEHII CTIHKMX Pe3epBHHX JKepen KHBIeHHs bes BiANOBIAHMX pilleHb s
30epiraHas eHeprii NOBHMI MOTEHUIA] COHAYHMUX | BITPOCHEPIrETUHMHUX CHCTEM Yy JIOKAJIbLHO
3AMKHYTHX KJaCTepax 3aJHIIAETHCS HEPEasi20BAHNM.

NMEPCINEKTHBH 3ACTOCYBAHHS TA MACHITABYBAHHSI
BATAPEH LIFEPO4 B I'EJHOCHCTEMAX

Crobeaw Amumpo Apocarasosuy, Cepedwx bozoan Izopoeuy, cmyoenmu cpynu T3-22-1
Haykoeuit kepienur: doyenm xagheopu TIBI, Kowoduncoruit Andpii Onezosuy
leano-DpanricCvruil HAYIOHATBHIT MEXHIYHNIL VHIGEpCUmem Hagnmi i 2azy

3i 3poctaHHsM nonuTy Ha edekTusHl pilieHHs 30epiraHHs eHeprii Ta Pe3epPBHOro
susaenns aimii-zanizo-pocparui (LiFePO4) axymymaropni Oarapei crawors Bee Olabuu
nonyspauvi. Akymymaropu LiFePO4 (abo LFP) maroTe HH3Ky nepeBar Ta AeAKI HEJOMKH, MmO
obymorsroe cdepn X BUKOPHCTAHHS.

Axkymyssitopi Oarapei LiFePod4 — ue pisHOBMA NITIH-IOHHUX aKyMYJSTOPIB, B AKAX Y
AKOCTI KATOAY BHKOPHCTOBYETHCA miTili-3am3o-pochar, abo LiFePO4. 3aranom, ui
AKYMYJIATOPH CKIAAAKOTHCS 3 HOTUPHOX OCHOBHHIX KOMIOHEHTIB: KaTO/ 3 miTiii-3ani3o-ocdary
(LFP), no3suTHBHUIT eNeKTpon, HeraTHMBHMH esnektpoxa Tta enexrpomsirt. Jlitiii-3anizo-docdar
aomoMarae 3OLIBITMTH INIABHICTL eHepril, TOAl AK TOMTHBHMIT | HEraTHBHHI eJeKTpPOIH
NONOMAaraloTh 30epiraTi 3apan, SKHil TeHePYEThCs aKkyMyJATOPOM MiA Hac BHKOPHCTAHHA.
HapewTi, enexkTposiT AONMOMarae MPOBOANTH EJEeKTPUYHHMIT CTPYM MK UMMM ABOMA
eJIeKTPOoAaAMH,

IesiocucTeMn — 1€ CHCTEMHM, 11O BHKOPHCTOBYKOTh €HEPrii0 COHLS s BHPOONeHHs
Temosol ado enexrpuunol eneprii. JJo HuX HanexkarTp COHAYMHI MAHE, 5AKI [EPETBOPIOIOTH
COHSIYHE BUTIPOMIHIOBAHHA HAa €IeKTPOSHEPriio, a TAKOXK COHSMHI KONEKTOPH, LIO HArpiBalOTh
BOAY a0 MOBITPS /18 ONAJEHHS, FAPAYOro BOAONMOCTAYAHHS Ta 1HIMX noTped. ['emocucremn
BHKOPUCTOBYIOTBCA AK y NOOYTi, Tak 1 Ha npomuciosBux 00'€KTax, 1 CHPUMIOTL 3HHKEHHIO
CTIO)KHBAHHA TPAAHLIHHUX CHEPrOPECYpPCiB, WO POOHTD IX BAXKIHBHMI IS GKOJOTMHO THCTOTO
Ta CTANOrO eHepro3adesneyeHHs.

TTopiBHAHO 3 THILMMH BHAAMH JIiTIH-IOHHHX aKyMYJATOPIB, HAMNOWHPEHI UMK 3 SKHX €
miii-kobaner-okcunnanii  (LiCo02), nitiii-mapranens-okcuanuii (LiMn204), nimiii-Hikens-
mapraHers-kodaneT-okcHaAENiT (LINIMnCo02 ado NMC), Satapei LFP naiibinsim 6e3neuni ans
3aCTOCYBaHHA Ta MAIOTh JOBLINH KATTEBHIH LK. B Toii ke yac LiFePo4 mae MeHwy wiibHICTE
eHeprii, HiK nesKi 3 repenideHux BUILe JNTiIEBHMX Oartapeii, OT)ke, BOHHM OLIbII 32 PO3MipOM,
TOMY HEMpHIaTHI Js BHKOPHCTAHHA Yy HEBENHKHX eNeKTpoHHMX nesaiicax. [lepesarm lifepod
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Sl
TpUBAAHH Tepmin cayxOn, Bucoxa Oesnmexa, crabiaibHa Hanpyra, exoJoridua Oesmexa.
Ao  nopipHoBaTH  niTifi-3amio-gocpari AKB 3 iHmmME  enexTpoximiuHHMM
HAKOMHYYBaYaMIi eHeprii, MOHA BiJ3HAYHTH i 1HLII nepesari:

Jyxe HE3LKHIT CTPYM CaMOPO3PALY, MPOTArOM MICsLS PiBEHb 3apaay B Oatapel 3HH3HTLCs
He Oinbiue, Hi%x Ha 1%, Benmknii pecypc — cepeass KinbkicTh LHKIIB nepesapsiny y Lifepod
Oarapeil CTAHOBUTH BI/J1 5 10 7 THCAY, XOYA HA PHHKY 3'SBASIOTHCS MOJIENI, ¥ SKUX Ueil NOKa3HHK
nosenedo no 10 Tucsu. Lle rapantye Bukopucranns AKB 0e3 BiguyrHOro 3nmkesHs Ii
(PyHKIIOHATBHUX TApamMeTpiR mpoTaroMm monaiimenme |0 poxis. Bucoka aRTOHOMHICTL —
Oarapes notpedye MiHIMAIBHOIO TEXHIUHOrO 00CIyroByBaHHsa. BincyTHicTe «edekty nam'ati»
— BIAHOBJICHHS 3aPAAY MOXKE nPOBOANTHCS OyAb-AKOI MUTI, 3HAYEHHA MICTKOCTI aKyMyJjsropa
BIZ BOTQ He 3MIHIETRCA. Lifepod axymynsTopn Gesneunimi, HIiX 3BHYAITHI MTIH-IOHHI, BOHH
HE MaroTh ehexTy TEeMI0BOr0 PO3TOHY, TOMY BOHH HE CaMO3aitMICTI i MeHI BHOyXOHeDe3newHi.
Came ToMy iX MOXHA BCTAHOBJIXOBATH B JKUTJIOBHX npumiwiennsax. [Ipu excruiyarauil BoHu He
BU/ILIAIOTE HeDe3ne i JUia HOJMHK ra3m, sk ue eigdysacThbes 31 cBHHLEBO-kHcnoTHUMI AKD,
TOMY 1X MOKHA BCTAHOBIKOBATH Y 3aKPHTHX MPHMIILEHHSX .

Jiriii-3anizo-gocdarni akymMyJsiTops MalOTh MEHUIY WIABHICTL €HEPIil, TOMY BOHH OlabLui
Ta Bak4i, HUK Li-ion. Ane e moske OyTH i repeBarolo, HaMPHKNAA, ¥ TATOBHX aKyMyJsTopax
JUI5l HABAHTAKYBAIBHOT TeXHIKH, ne Bakki AKB HanalTe €1eKTPOHABAHTAKYBAUAM J101aTKOBOL
CTIHKOCTI,

Orxe. 3podumo eucHopok. Jlitifi-zanizo-pocarni axkymymstopu (LiFePOs) wmaroTe
MEPCNEKTUBY B FEIiOCHCTEMAX 3aBIsKM BHCOKIH LMKNIYHIN cTifikocTi, sika 3abesneuye 10Bruli
TepMiH ciykOM Ta 3HWIKYVE BUTpPaTH Ha OOCAYroBYBaHHS, a TakoX MiABHIIEHIN Oesneli —
HH3BKHIT PH3HK TEPMITHOTO PO3TOHY POOHTH IX MEHIII CXHABHUMH 10 MEPerpiBaHHs T4 MOWKEXK.
BiAcyTHICTD V CKNami BAXKKNX METAJiB, TAKHX AK KaaMiii 41 CBHHEIb, POOHTH iX eKOJOr YHHM
BHOOPOM, 1O Y3rOUKYETHCS 3 NPHHLMNAMH CTIHKOIO PO3BHTKY COHAHHO! eHepreTHkH, Bucoka
eHepreTuyHa eQeKTHBHICTb, HH3LKHI piBeHb CAMOPO2PAaY Ta CTadijibHe KHUBIEHHS HABITL [PH
HU3BKOMY PIBHI COHSAHYHOI iHCONALIT CUPHAIOTH HamiiiHOCTI reniocucTeM Ha ocHOBi LiFePOa.
[MTepcnekTHBHHIT PO3BUTOK Li€l TEXHOMOM! AO3BOMHTL MIABHILNTH €HEPreTHYHY LUIIBHICTL Ta
JHH3WTH BAPTICTh, 110 PO3IIMPHTL 3aCTOCYBAHHS AKYMYJIATOPIB B NpuBaTHUX OyaHHKIB 10
MPOMUCIOBHX 00 €KTIB.

Chnucox europucmanoi aimepamypu:

1. Jhimii-zanizo-gocdarni LiFePod akymynstopHi Darapei: A€ BHKOPHCTOBYHKITHCS Ta B
HOMY 1X MepeBary.

URL: https://triniti-sb.com.ua/blog/litiy-zalizo-fosfatni-lifepod-akumuliatorni-batarei-de-
vykorystovuiutsia-ta-v-chomu-ikh-perevahy/

2. Axymynsaropxa darapes LiFePO4: nepesary Ta 3acTocyBaHHS.

URL: https://kontur-sb.com.ua/news/akumuljatorna-batareja-lifepo4-perevagi-ta-
zastosuvannja html|

3. Li-ion 4u Lifepo4. um kpauwi niTii-3a1i30-pochari akyMyasTOpH.

URL: https://ads.va/ua/novosti/43-litiy-zalizo-fosfatniy-akumulyator-perevagi-ta-
osoblivosti-ekspluatatsii

IHHOBALUIHHI COPBEHTH /UL OYUCTKH IPYHTIB BIJ{ BAXKKHUX
METAJIB: IOCBLL TA NEPCIIEKTUBH

Pomanie Ana, cmydenmra cpynu 13-21-1
Hayrosuit kepienur: npodecop kagedpu TIBIT, puyyank Iawuna Muxaiiiena
leano-Ppankiccokuil nayionaibnitit MEXHiYRuil yiieepcumem neagimu i 2azy

OunieHHa IPYHTIB BIJl BAKKHX METaliB MAE BENMKE 3HAYEHHA /A 0BKIJUISA 1 3/10POB’ 4.
Baskki MeTami HaKOMHYYIOTHCS B IPYHTAX, MOTPAIUISIOTE Y XapPHOBI JAHIIOIH | LIKOSTL KUBHM
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aoctynHumy [1,2].

[HHOBaLfiHI copOeHTH NOoKasylTh BiAMIHHI pesynbTati. Boun He Tinbkn edexkTHBHO
BHAQIOTE METAIN 3 IPYHTIB, 1€ if MalTh eKOHOMIMHI nepesarn. Bueni gociimxyrore pisHi
copbeHTi Ta IXHI MexaHi3Mu Aii, 11od 3HaliTH HalibiabI neperneKTiBHI piesHs [3].

Cepen Takux copOenTiB € jekinbka Tunis. Hanpuknaa, wuddos ocHoBu, sK-0T
JHMEPHHI O-TOMYIANH, BUAAJSIIOTL METAIN, TAKl SIK LHHK 1 Miib, 3 BOOH Td IPYHTY. ANbIiHATHI
cOpOEHTH 3 HATYpPaJbHUX KOMIOHEHTIB 100pe BHIANAHOTH CBHHElb, KaaMill 1 Hikenb, a
J0AaBAHHA BOAOpOCTEll podHTh iX we edexkrusHinmi. BiocoplenTn Ha ocHosi Oakrepiii i
rpudiB TAKOXK NEPCHeKTUBHI 3aBASIKH 30ATHOCTI NOrMHaTH MeTanu 3 soau [ 1,4].

Koxen copbent npawroe 3a cBoim mexanismom. Hanpuxman, nesxi BOMpaiOTh MeTamm
yepes 10HHHH O0MIH, OCaKEHHA Ha MOBEPXHI a00 yTBOpeHHs KomiiaekciB. CopOeHTH 3 1eTHY01
3041 4u GlOBYriiA, BHIOTOBJIEHI 3 OpPraHidHUX MaTepiagiB, 31aTHi 3MEHLIYBATH PYXOMICTb
CBHHINIO Ta Kaamiio 10 80%, mo podutsk rpyHTH MeHIn Hebesneunumn [5,8].

KonkypenTha copOuis no3Bonse riaioparn Marepiaii 3a1exKHO Bijl KOHKPETHHX METAiB.
Hanpuiiag, Giosyrinns 3 puOHHX KICTOK eeKTHBHILIe BUAANAE CBUHEWDb, Milb, IMHK 1 KaaMiii
MOPIBHAHO 3 DIOBYI1/UISAM 3 POCTHHHOI CHPOBHHY [6,4].

LlikaBo, mo copOeHTH MOKHA BHIOTOBAATH 3 MPOMMCIOBHX BIAXOAIB 3054, [MIAK 44
UEPBOHHMH MYJl € ACWEBMMH | MalOTh BMCOKY copOuliimy 3zarthicrs. BioByrimum 3 arpapuamx
BIIXOMIB, SIK-OT PHCOBOI COJIOMH, TAKOK MOKa3ye NOOpi pe3ynbTaTH y BHANEHHI CBUHIFO Ta
LMHKY 3 rpyHTiB [7.9].

OxpiM  ePekTUBHOCTI, BAAUIMBMM € 3HMIKEHHS BAPTOCTI MPOLECY OMMLUEHHS.
Bukopuctanns DIOBYTiANS 3HIDKYE BATPATH, @ MPHPOAHI MIHEPATH, SK-OT NOAOMIT, eQexTHBHO
OYHMILAKITH IPYHT 0E3 HEraTHBHOIO BILIMBY Ha npupoay [3.8.9].

3aranom iHHOBauwiiiHi copOenTH, sAK-0T wWHGPOBI OCHOBH, anbriHaTHi COpPOeHTH |
GioCOpPOEHTH, MAIOTh BEAWKHIT MOTEHIfan. IX BMKOPUCTAHHS A03BOMSE EKOHOMIMHO Ta
exonorivHo ouninati rpyHTH. Illndwpori ocnosn nobpe sapekomennysanu cebe B 38’ S3yBaHHI
i0HIB B@KKHX METaliB 3aBAAKM HA’ABHOCTI AKTHBHHMX (QYHKUIOHAJIBHHX TPy, AJbriHarThi
copdenTH, CTBOPeHI HAa OCHOBI aJbriHOBOI KHCJIOTH 3 OypHX BOmopocTel, efeKTHBHO
BU/IAIAKOTH AK OpraHivHi, Tak i HeopraHiyni 3abpyaniosadi. biocopOenrTy, ski OTPUMYIOTH 3
MiKpooprani3mis abo 3annmwkosoi Giomacyu, MoxyTs Oyri MoandikoBani 1Jsi NOMNWIEHHA IXHIX
copOuiiiHux BaacTHpoCTElL.

Crucok eurkopucmanoi aimepamypu:

1. Khan, N, Jamil, N, Jabeen, R., Akhtar, M, Ali, H, Mehmood, R., Orfali, R., Perveen,
S, Peng, J, & Al-Taweel, A (2023) A cost-effective o-toulidine-based Schiff base as an
efficient sorbent for metal ion uptake from aqueous and soil samples: Synthesis, antimicrobial,

and acute toxicity analyses. , | 1. https://doi org/10.3389/fenvs 2023 1128256,
2. Demey, H., Vincent, T., & Guibal, E. (2018). A novel algal-based sorbent for heavy
metal removal. Chemical Engineering Journal, 332, 582-595.

https://doi.org/10.1016/J.CEJ 2017.09.083.

3. Bailey, S, Olin, T, Bricka. R, & Adrian, D. (1999). A review of potentially low-cost
sorbents for heavy metals. Water Research, 33, 2469-2479. htips.//doi.org/10.1016/S0043-
1354(98)00475-8.

4. Dang, V., Van, H., Duong, H., Nguyen, D.. Chao, H., Nguyen, L., & Lin, C. (2020).
Evaluation of fly ash, apatite and rice straw derived-biochar in varying combinations for in situ
remediation of soils contaminated with multiple heavy metals. Soil Science and Plant Nutrition,
66, 379 - 388, https://doi.org/10. 1080/00380768.2020.1725913.

S. Radziemska, M. (2018). Study of applying naturally occurring mineral sorbents of
Poland (dolomite halloysite, chalcedonite) for aided phytostabilization of soil polluted with
heavy metals.. Catena, 163, 123-129 https://doi.org/10.1016/]. CATENA 2017.12.015.
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and availability of coexisting heavy metals in mining-contaminated soil: Contrasting effects of
mesquite and fishbone biochars. Environmental research, 108846
https://doi.org/10.1016/] envres. 2019. 108846,

7. M, N.. Dubey. P.. Patel, K., Karmakar, N., & Mishra, A. (2023). Bio-sorbents: A Novel
Technology to Mitigate Heavy Metal Pollution International Journal of Plant & Soil Science.
https://doi.org/10.9734/ijpss/2023/v351193691.

8. Fighir, D, Paduraru, C., Ciobanu, R, Bucatariu, F, Plavan, O, Gherghel, A,
Barjoveanu, G., Mihai, M., & Teodosiu, C. (2023). Removal of Diclofenac and Heavy Metal
lons from Aqueous Media Using Composite Sorbents in Dynamic Conditions. Nanomaterials.
https://doi.org/10.3390/nano14010033,

3ACTOCYBAHHSA METO/IB AKYCTHYHOI'O KAPOTAXKY I
HIJABUIEHHI IHOOPMATUBHOCTI ITPH BUSHAYEHHI HACUYEHHSA
ILIACTIB

Dinuu Opecm Muxaitroeuy, cmydenmu cpynu H30-21-1
Hayroeauit kepisnuk: douenm xaheopu HIT, @edopuwmun Cepein Inumposuy
leano-Dpankiscoiuil nayionarsnuit mexiiynuit yiieepeumem naghmu i 2a3y

AKYCTMYHI  MeTOAN (AKYCTHUHMIT KAPOTAK) — METOAH JOCHKEHHS CBEPAJIOBHH,
3aCHOBAHI Ha BHBYEHHI TOMIB [TPYKHHX KOMMBaHbL ¥ 3BYKOBOMY i YLTPa3BYKOBOMY jiana3oHax
YACTOT, IO CTROPIOIOTLCS BHUMPOMIHIOBAUEM, PO3MIINEHMM Y CBEPIUIOBHMHI, IHON BHHUKAKThH
nipn OypiHHI CBEPANOBHHI, TIPHUTIMBI PITMHM | Ta3y i3 MiacTa B CBEPATOBHHY i T.M.

B oaHopinHOMY i30TPONHOMY CepeaoBHLUII MOXKYTb BMHUKATH 1 DO3MOBCOLKYBATHCA
XBHJI JIBOX THMIB — PO3NOBCIOUKEHHA XBHII. Tak, nmocka XBHlls, PO3MOBCKUKYIOHH B
HAMPAMKY OCi X. MPEacTaBage co00K YepryBaHHA 30H CTHCKY i PO3TATY, TEPNEeHIHKYIAPHIX 10
oci x. LI 301 nepemilaTbecs B3LOBK OCI X 31 WBHAKICTIO V, SKa HA3MBAETLCA LUBHIKICTIO
XBuai. Akwmo zeskuil eneMeHTapHuit of’eM cepenoBMINAa B JaHMI MOMEHT Hacy mMmilacThes
CTHCKY 110 OCi X, TO 4epe3 4ac, PiRHOMY MOMOBHHI MEPIOAY KOJUBAHHSA, BiH Oy/ly nijjaBaTcs
postary. SKwo x posraAzaTu pyx OKPEMO B3ATHX HACTHH CEPELOBHINA, TO BOHA 3a3HAE
NepioaMYHMX KOMMBAHL 110 OCI X 3 uactoTow 17,

IIBUAKICTE PO3NOBCKIKEHHS XBHIb 3JI€KNTH BiJl LIIJIBHOCTI 1 NPY’KHUX BlacTHBoCTel
cepeanosnma ( moayab FOura i 3asury). IIIBHAKICTE PO3NOBCIOMMEHHS MONEPEYHHX XBIJIb VS B
1,5-2 pasu Hipkue WBMAKOCTI Vp ( CepPemHe 3HAUEHHS VP / VS A5 TIPCBKHX TOPIA CTAHOBUTE
1,75).

Benuuuna vp 7 vs 1015 pUXanX ripcbKux Mopiji CYTTEBO 3aJeKUTh BIJL IIHOMHH 3aiAraHHs |
Bill epeKTHBHOIO HanpykeHHs G-p, TOOTO PI3HMUA TMPCLKOrO G | [1APOCTATHIHOIO P2 THCKY.
3HaYeHHA VP | VS 3HAYHO POCTYTh NpH 30iablIeHH pisHULl 6-p 10 30-40 MIla ( 1o roudHHEN
2500-3000 M), B nogaiabliomy ix picr crae Giabl crabkuit.

Ilpn npoBeneHHl aKyCTHHHHX JOCHIKeHb CIIOCTEPIraeThesl TPY/KHI XBHUII PI3HUX THIIB!
npsima rizipo xeuias Po, sBinbura xsuns PoPo, 3anomnena nos3nosxss PoP1Po 1 nonepeuna
PoS1Po xBusi. KpiM TOro, MOXYyTb COOCTEPIraTHCA MOBEPXHEB] XBILIL, AKI PO3NOBCIOLKYIOTHCH
110 CTIHUI CBEPAIOBHHH, XBul, BiOUTI Bij rpaHMUb [UIACTIB, TPILMH 1 T.4. 3aJ0MIEHI XBHJI —
ocHOBHMIT 00’ ekt BuBueHH: npu AM. BoHM YTBOPHOKTHCS, AKILO KYT MAJiHHS XBHI HA CTIHKY
CBCPAJIOBHHH MEPEBUILYE ACAKE KPHTHYHE 3HAYCHHA. TOMY /LIS COCTEPEKEHHA TaKHX XBHIIb
HeOOXiaHO, w00 NOBKMHA 30HOA TMEPEBHIIYBANA ACAKe KPHTHUHE 3HaueHHs, Biadwri i
3aNOMNeH] MPYKHI XBUI MATHHSIIOTHCS 3aKOHAM ONTHKH.

TTpy&Hi BAGCTHBOCTI MPCHKHUX MOPi, & 3HAYUTD, | LIBHAKOCTI PO3MOBCIONKEHHSA NMPYKHHX
XBAOb B HMX OOYMOBJEHI IX MIHEPANBLHUM CKJIAZOM, MOPHCTICTIO | (GOPMOK NOPOBOro
APOCTOPY , TAKUM YHHOM, TICHO MOB'A3aH1 3 TITOJOMUHIMH 1 MeTPo(i3MIHHMH BAACTHBOCTAMH,

Mertogom akycrtuuHoro kapotaxy (AK) MoxHa BUIHAYUTH qOCOMOMHY HOPUCTRICTb.
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Onnax nicaa pomasanda A0 inrepnperauii AK pamy RogarkoBux BiAOMOCTEH | BHECEHHA
MONPAaBOK y OTPHMAHHI JaH BH3HA4AKOTH ePeKTHBHY NMOPHCTICTD.

He Menuw Baknise 3Ha4deHHs mae i ediekmuena nponuxnicms. TiIbKH NpH 11 HasgBHOCTI
nHadra moxke nonacru y nopoay i yreopuru noknaa. [IpOHHKHICTIO HA3MBAETLCS BJIACTHBICTD
MOPIA NPOMYCKATH PiIHHY,

Takosk, 3a IOMOMOTOK JIOCHIDKEHb AKYCTHUHIM KapPOTaKeM MOKHA BU3HAYMTH Taki
MAPaMETPH, SK NOPUCTICTL, BOAOHACHYEHHICTb, BU3HAMEHHA THIY 3aM0BHIOBAYA NOP | rPpaHuLb
MPOAYKTUBHUX MIACTIB. PO3rISHEMO KOPOTKO BCI 11l mMapaMeTpH:

Busnavenns nopucmocnmi - pO3BUTOK @KyCTHYHOIO KapOTaxKy 1 BIPOBAKEHHS (Oro v
KOMILIEKC reO(I3HYHHX METOIB PO3BIAKM J03BOJMAE 3HAYHO NOJIMLIMTH BUBYEHHS PO3pPI3iB
CBEP/IOBHH | OCODIHBO TPOAYKTHBHHMX TOPH30HTIE HA(TOBMX 1 rasoBux poaosum, Sk
BKa3yBAIOCh BHINE, UIBHAKICTh MPYKHHUX XBHJIb 3aN€KHTh BiA IIAOT0 paay ¢aktopis. OgHak
MoAbOBI BUNPOOOBYBAaHHA MOKasajM, WO y OlIbWIOCTI BMNAAKIB BEIMYMHA LUBMAKOCTI, AKa
BUMIPIOETLCS, BH3HAYAETLCA nopucTicTio. CriBCTaBieHHA KPHBOI IHTEPBANLHOIO Hacy 3
OMMHAKOYOK 3HAYEHb MOPHUCTOCTI, OTPHMAHMX MPH aHaNi3l BIANOBIAHUX IHTEPBAJIIB KEpPHY.
[ ATBEPAAKYE TICHUI 3B'A30K LIX BEJIH4HH,

Busnavennn 6odonacuvenna - BIPOBAUKEHHs aKYCTHYHOTO KApPOTAkKy [03BOJSIE
BHKOPHCTOBYBATH TIOr0 y KOMIUIEKC] 3 EINEKTOPOKAPOTAKEM sl OLIHKH HACHYEHHA nopij
BOAOK. BennunHa IHTEPBANBHOIO 4Yacy, KA BUMIPIOETLCH AKYCTHUYHHM KapOTAKeM, 3a/I€iKNThb
BiJl MOpUCTOCTI Ta THmy (moiay, skiif 3anoeHre mopu nopia. Ilpm manomy posmipi 30Haa
meroaoM AK BuMIprorTh A7 y HailOnmkuiii 710 CBEPUIOBHHY 30HI NMOPOJK, MOPH SKOI 33 3BUYAI
3anoBHeni dinbTpatom OypoBoro pozumdy. Y (ineTpati MOXKYTH BMILIYBATHCA 3a/IHLIKOBI
HaTa | ra3, OAHAK BIUIMB 1X HE 3HAUHMIT | TAKMM YMHOM MeTOOM AK BH3HAYAKOTH BETMHMIHY
MOBHOI TMOPHCTOCTI.

Busnauenns muny 3an06H06aya nop i epanuys npoOyKmuGHuX midcinie - IpUCcyTHICTb rasy
ado PIAKHMX BYITIEBOJHIB 3MEHINYE BeJMYHHY IIBMIKOCTI y moponax kojekropax. Oaxax 1
3MIHN ¥ 30HI MPOHWKHEHHA HE Ha CTiTbKH 3Ha9HI, OO BMEBHEHO BHAINATH rpaHuli sBona-Hadra
i Hadra-raz #a miarpamax AK. VYV 1ol camuii yac BeauuuHa 3aTyXaHua y Ha(TOHOCHHX i
OCOOMMBO Y ra30HOCHHUX MJIACTaX AOCHTHL 3Ha4uHA. [IpHCYTHICTH rasy 4acTo BHKIMKAE CHIILHE
IMEHIUEHHS AMILITYAM CUTHAMY, amriiTyl1a Mepluioro BCTYNY MOKE CTaTH MEHLue nopory
4yTIAMBOCTI npuimManbHoro tpakry. Toal na aniarpami AK Oyae sanncana aHomanbHO HU3bKA
BEIMYMHA WBHAKOCTI, MO sKIH A€rko Bmi3HaTH TaszoHocHui maact. s Olaem TOYHOrO
BH/ILJICHHS NPOAYKTHBHHX [1ACTIB HEOOXIZIHO MATH KOMIUIEKC KPHBHX - THTEIPAIbHOIO uacy A/,
3aTyXaHHs ¢ 1 aMmmuiTyaM, sKka rnpuiiMaeTecs nepwM  npuiivadem A, Ha sizomomy
BOJOHOCHOMY MPOMIZKKY KOIEKTOPa BCTAHOBMIOIOTL HOPManbHuii piBens A1, ¢ i A. Biaxunenus
KPHMBHX Bil IBOTO PIBHS B CTOPOHY 30imbmeHHs Af Ta ¢ [ 3MeHmEHHSs A TOBOPHTH MpO
MPHCYTHICTH  BYrJeBOAHIB, TIOPIBHAHO HEBENMKI BIAXWIEHHS 3a3BMHAil  BUKIIMKAIOTHCA
MPUCYTHICTIO HAQTH, a 3HAYHI - XapakTepHi AN ra3oBoro 3amoBHIOBa4Ya nop. 3aNeKHiCThb
NPYXKHAX BAACTHBOCTEH TPCHKUX TOPIA BT 1X CKAany 1 CTPYKTYPH ABNSETBCS OCHOBOKO
BHKOPHCTAHHA HaHHX AKYCTHYHOIO KapoTaxy Al NITONOINYHOrO PO34ICHYBAHHA IipPCHKHX
Mmopia,

Cepea 4MCTUX 1 UJIBHHX OCA/I0BMX MOPIA HAROLAbINI(~7KM/C) WBHAKOCT] V MOLIHPEHHS
MOB3NOBKHIX XBUJIb XapaKTepHi Ul Z0JOMITIB, cepeani (5,7-6,3km/c) nis BalHAKIB, aHri IpHTIB
i rincis, nHaiimenun ( 3,9-4,5xm/C) ranoigie. EdexruBHe 3arTyxaHHs A uMx nopix mnpu
BIZICYTHOCT] TPIMHYBATOCTI Ma€e NPHOINZHO OaHAKOBI Mewxi (=0.2-03m").

B kapGOHAaTHHX 1MOpPOAaX B 3a4eKHOCTI BiZL nopuetocti v=3,8-6,0km/c, 0=0,3-0,7u" V
3UEMEHTOBAHHX IMICKOBHKAX 3HAYCHHS O JIEKATE B TOMY JK 1HTEPBAI, @ WBHAKOCT! MOB3JOBIKHIX
XBUAB femo Hkdl (3,3-53km/c B 3anekHOCTI Bifl BeaHuMHM KoedimicHTy mopuerocti). B we
YUIIBHEHHX MICKOBHKEX WBHAKOCTI v=2,6-4 0kM/C, a 3HAYEHHA 0. 3HAYHO BHLI (0,7-2‘3M'l).
[TpnONN3HO TAKUMH K AKYCTHYHHMH MapaMeTpaMy BiAMIHaIOTECs apriiiTi. B He yminbHeHux
rauHax meuaAkocTi v Hmskui (1,8-3 0xwm/c), a senwuuny o Bumi (03m). Haitmeni snauerss v
(0,8-1.2xm/c) | ayxke BHCOKI KOeDiLE€HTH 0 XapakTepHi /Ui PUXIUX MICKIB, AKI 3a/ATA0Th Ha
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He3Ha4YHHX raHOMHax.

Piannui B 3HaYeHHAX WBHKOCT] NOLIHPEHHS XBIUIIb B MCKOBHKAX, BAITHAKAX, aHT1pUTaX i
THIIHX MOpoAax ABNAIOTHCA A0CTATHLO HAAIHHOI 03HAKOK Jnuie npu OJM3bKHX BEJHYHHAX 1X
MOPHCTOCTI. Y BHMAAKax 3MIHHOI MOPHCTOCTI HEOOXIAHO 3aCTOCOBYBATH HdHI L€ OHHOIO
merony, skuit uytauenii 10 Kn. CriectaBneHHs: MaTepiasis JBOX METOZIR I03BOJISE BH2HAUMTH
onHouyacHo K 1 JiTonoriuHuil i nopi.

CxnagHiCTb BHAINEHHS NPONYKTHBHHX KOJEKTOPIB, BIAOHTTS IX MEXK 38 JaHHMH KapOTaKy
B 3arafibHOMY BUTIANKY OOYMOBIEHE PAIOM TEXHOMOMIHUX 0COONMROCTEl OypiaHa HADTORMX i
ra3sOBHX  CBEP/UIOBMH, &  TAKOK  ACAKUMN  (DI3HKO-TEONONYHMMI  BJIACTHBOCTSIMIL
BOAOHA(TOra30HaCUYEHHX MOPIZ, NePEPaXOBAHUMY HUIKYE,

|, I'nmbuna sigTrcHerHs (ioina naacta (PiALTPATOM MPOMHBANBHOI PIAHHM HA MPICHIH
OCHOBI cknaznae B cepenabomy 10 - 15 de (dc — miameTp CBepPANOBHHIN). @ HAa COMOHITT OCHOBI —
uie Giablue,

2. YmoeHa mexka GineTpary NpOMHBANLHOI PiAMHE — QUIOIA MJacTa B OQHOPIHMX
KOJIeKTopax Mae Gopmy KOHYCa, a B HEOTHOPIIHNX — CKJIAAHI LY KOH(Irypaiiko.

3. BauactmBocTi 30HM NPOHMKHEHHA (LIBTPATY NPOMHBAILHOI PIAHHH B PAaMiajibHOMY
HaMpaAMI 3MIHIOIOTBCS 3aJIeKHO BiJl KOJEKTOPHHX BIACTHBOCTEIl MiacTa i BapiloThb B IIHPOKHX
MEKax .

4, Kanminspna BOZOHAaCHYEHICTL B HE3MIHEHIH 4aCTHHI OPOLNYKTHBHONO [acra i
3a/MIIKORA HADTOra30HACHYEHICTh B 30HI MPOHHKHEHHS 3MEHINYIOTh pPafiaibHy rpajiieHTHICTh
BIIACTUBOCTE! KONEKTOPA, MOB'A3aHY 13 3IMIHOK) XapaKTEPy HACHYEHHS!.

S. Konrakrn BHK | I'BK B He3MiHeHi# YacTHHI KOJAEKTOPIB Yepe3 BHCOKY MapodiIbHICT
MOPIT TPH BHCOKOMY THCKY | TEMTTEPATypax MarOTh nepexiaui 30un paaiyeom 10de i Gianmm.

Pazom 3 THM iCHYE PAA 3aKOHOMIPHOCTEH. AKI B MEBHHX YMOBaX CTpHAIOTH BHIINEHHIO
MPOAYKTHBHIX KOJEKTOPIB 1 30H X 00BOAHEHHS,

1. ¥Ymoeuuii niamerp 3ouu nponukuedus (3I1) npu Oypinni cBepANOBHH HA NPICHOMY
pO3uMHI B HHCTHX TPaHYIAPHHX KOJEKTOpax Hasan TpOonopuifiHmi ix dinsTpariiinim
BIIACTUBOCTAM (MUM KpaLue KonekTop, TiuM menwe 311),

2. Bnactupocti 311 y 3B's3Ky i3 3a/MIIKOBUM HA()TOra30HACHUIEHHSIM 3aJIeKaTh BiJI TUITY
(proiny nnacra

3. Mna ofcamxennx 3aLEMEHTOBAHIX CBEPUIOBHH XapaxTepHuil npouec po3dpopmMyBaHHs
311

SIK HAronOWyBAJNOCA BHILE, OCTAHHA OCOOIHBICTH WIMPOKO BHKOPHCTOBYETHCS NPH
KOHTPOJI 3& pO3pOOKOI0 1 0 PO3BIAKH POAOBHLL HADTH | Ta3y, OCKUILKH A03BOASAE NoOa4uTH
piznnuesi epextn, oOyMOBIeHI 3MIHAMH XapakTepy HACHUEHHS MPHCBEPATOBIMHOH UACTHHU
NNACTIR HA TN IHIIMX YHHHNKIB, 110 MPAKTHYHO HE 3MIHIOKTECS B Hacl.

CHUCOK GUKOPUCIAHOT Aimepamypu:

1.@enopis B.B., T'apanin O.A. l'eodizuuni nocsimkenss csepainosuy //Koncnexr gexuii
— Ipano-Opankiscek: aken, 2009, — 145 ¢

2.®enak 1 O. @32 3aranvHuil Kype reodi3zMyHUX A0CTIKEHb CBEPAJIOBHUH | KOHCMEKT
Jexuiil, — [sBano-Ppanxiscek: IGHTYHI, 2019, - 8lc.

3.Crapoctin B A.. INeodiznuni merogn koHTPOMO po3podxku HAQTOra30BMX POAOBMLI
(MOCHI/DKEHHST XapakTepy HACHYEHHs 1 MONOWeHHs MUKQIIAHUX KOHTakTie) HaBuanbHuii
nociOHmk, — IBaHo-Ppankiscek: Pakes, 2006.
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BIA XIMIYHUX TOBABOK Y NPOMMBHI PITHHH

Diyguy Opecm Muxaitiosuy, cmyoenmu cpynu H3W-21-1
Hayroauii kepienur: dowenm rageopu HI'T, @edopumeun Cepzii JInumposuy
leano-Dpanki6Cbkuil HAIOHATLHUT MEXHIYHNUI YHIGEpCUmem Hadmu i 2azy

B CKNamHHUX reoNoriyHHX po3pizax 3 TOHKHM MepelnapyBaHHSIM MIHHUCTHX, MiAHUCTHX
TA ANEBPOMITHCTHX JITOTHNIB 1HQOPMATHBHICTE THNOBOIO kKoMmiekey metonis TJIC 3Ha4HO
nazae, OcobnuBo ue BIAYYTHO Y CBEPANOBHHAX KOJIH OxmH abo aexinbka 3mimwanux (uaroinis
3aMOBHIOIOTE MYCTOTHHIT MPOCTIP NOpoaAH-KOnekTOpa. B nboMy BHMAzKy, TAHHUCTI YaCTHHKH
MOpOAM aacopOYTh B 3HAYHINM MIpI 10HH OAHOIO 3HAKY, CHIPHYHHAKYH I1X MEPEPO3NOIIL, THM
caMHM 3MIHIOETBCA aacopOuiHo-audysiiiMil noreHuian, AKMi BIAIrpac OCHOBHY pOJib ¥
CTBOpPEHHI eNeKTPUYHHX MapaMeTpiB MPHUPOIHOrO enekTpuuHoro mons. B poborax mokasawo,
O OKPIM BHILE HABEAEHMX YHHHMKIB Ha BEIHYHHY €IEKTPHYHOrO NOTEHIany BIIHBAKOTH
XimpearenTty, a came: syraeayskauil pearent (YIIP), riaponisosanuii nonikpinoniTpin (rinan),
KoHAeHcoBaHa cynbdiTo-cnupropa Oypaa (KCCB), manoi m»’sskocti Mapkum  kapOokcun
mernnuenonoss (KMIL) Ta iwwi. B pofotax BiaMiMEHO, 110 HAABHICTHL MepepaxoBaHHX
XIMPEAreHTiB 3MIHIOIOTL NAPAMETPU JIYIKHOCTI, 4 U€ NPU3BOAMTL A0 CIOTBOPEHHS ICTHHHHX
eNeKTPUYHUX MOTEHIialiB MIMH Ta MICKOBHKIB. 33 pe3ynbTaTami AOCHIJKEHb HA KEPHOBOMY
marepiani, BifiiOpaHOMY 13 NPOAYKTHUBHUX MOPIJ MiOLEHOBUX BIJIKJIA/IB. HAMH BCTAHORIEHO, 110
Oyposl poszunnm, 3 n00aBKAMM XPOMIIIKY, 3[4aTHI 10 OKHCIEHHS, 3aBIAKH MOMY 3MEHLIYETLCH
eNeKTPHYHMI TMOTEHIIAT TAMH Ta 3pOCTac MHTOMHH enekTpHqHui omip (piasTpaty Oyposoro
posumHy (pg). Y mopoaax i3 sHa4uHUM pamiycoM 30HN mpornkHeHus (311), ue ssume aedpopmye
ICTHHHE 3HA4YeHHA EeNEeKTPONPOBIAHOCTI, 3aBYAIbOBYE BEHYUHY €AeKTPONPOBIAHOCTI NMOPOiH-
KOJIeKTOpa, 00YMOBJIEHY HACHYYFOUHMH BYTJIEBOIHSMH.

byposi posunun 3 godaskamu KCCh ta KMIL miacumorTs ancopOuiiino-andysiiini
BJIACTMBOCT] TJIMHMCTHX TiPCHKMX TMOPIA Ta 3MIHIOIOTH BEIHYMHY €JIeKTPONPOBIAHOCTI, a
BIATOBIAHO 1 azcopduiitHo-audy3iiinmii norenuian (L) Crain BIAMITATH, 1O PO3YUHH 3
nodaskamu ximpearenty KML] 3aaTHl 3MIHUTH Ll NOTEHLIANM BI/I AOAATHHX 10 Bin'eMHMX . Sk
BHIHO 13 pHCYHKY HaasHicTb y Oyposomy posunsi KCCB 3yMOBmOIOTL TinbKH niaBHIIEHHN
ZIOMATHHX 3HA4YeHb Andy3iHiHo-a1copOUifiHUX NOTEHIIAMIB MPCLKHX MO,

AHanoriudi naHi Oynau OTpHUMaHI HAMH NPH JLOCHTIIZKEHH] BrMBY OYPOBOrO PO34HHY, V
CKJIazl AKOrQ 3HAXOAMTLCA IIEH, HA EJIEKTPHYHI NAPaMeTpPH IUIacTa. 3a pe3ynbTaraMi aHamisy
€KCTIePHMEHTATLHHX MAHHX BIAMIMEHO, IO HAHOLIBLIN PO3MOBCIONIKeHI y mMpakTHLi OypoBHX
pobir ximpearestn KCCB, KMI] Tta rinan npm iX A07aBaHHI 0 OypoBHX PO34MHIB
o0yMOBMOKOTL cnabonykuiii abo JIyKHMI Xapakrep CepeioBHINA |1 3HAYHO 3MEHLIYIOTh
3MATHICTh TIPCBKUX MOPIA AQ OKHUCHEHHS, Taka BIACTHBICTL BHINE BKA3AHWX XIMPEareHTIB
NPHU3BOMUTE 10 3MIHH EAEKTPOTIPOBITHOCTI @, Ta TIPHPOIHHX MOTEHINAMB Yy MICKOBHKAX i
FIHHAX, WO B CBOK) 4epry 3yMOBOE 3MIHY 3HAKY Ta BEIHYHHY aMILLTYAM KPHBHX METOIY
camoumHumx norenujanie (I1C). Bigbypaerbcs Taka 3miHA 3a PaXyHOK KOHTAKTy PO34HHIB
pizHux koHueHTpawiiit KMLL 12 nocrifinum posunHom NaCl audysiiianii noreHiman npu ubomy
3MIHIOETbCH 13 30LIbLIEHHAM EAEKTPHYHOIO ONOPY PO3YHHY, 3TiAHO 3arajibHO NPHIHHATOI

dopmy;
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a) 6)
Pucynok 1 — BigHocHa 3miHa Jndy3iiiHHX NOTEHIIANIB Ta eNeKTPHYHOIO ONMOpYy Bij
KOHLIEHTPaUIl XIMPEarcHTIB B OAHOMY 3 KOHTAKTYHYHX PO34HHIB a) — a4 pozunsis KMII;
6) — ans pozunnis KCCB; mudp kpusnx — minepanisauis posunnis NaCl Se3 ximpearenTis.
Us=Kalg(pap). (1)

ae p2 — enexkrpuyHuil onip posunny NaCl, p; — enexrpuaHuii posuns i3 gobaBkamMu XiMIMHOIO
peareHTy.

3pocTanHs CriBBIAHOWEHHS (22/7) NPU3BOANTL N0 3cyBY audysifiHoro norexiiany B Oik
TO3ATHBHHUX 3HAYeHb, @ NMPH 3MEHIIEHHI - O Bi/l €MHMX 3HA4YeHb Y NMICKOBHKAX, HaCHYeHHX
Byraesonusmu. Ilpn BigHOMeEHH] (p2pr)>1 30iNbLIEHHS ENEKTPHYHOrO OMOpPY PO3UMHY 13
nobaskamu KCCh obymoBanioe piske najgiHss, a notim crabinizaniio audysiiinoro norenuiany.

Takum unsoM, n0DaBku 10 OypOBHX PO3UMHIB PI3HUX XIMPEAreHTiB B KIHLUEBOMY CTaHI
NPU3BOAATL N0 MiJBUIIEHHS MiHepanmizauii foro inerpary. B Toii ke vac nobaska KCCB no
OypOBHX PO34HMHIB NPU3BOAUTL A0 30LbIIEHHA SAIHILKOBOrO BOJOHACHYEHHA i, AK HACIJOK,
NIABHLICHHS €IeKTPONPOBIAHOCTI NPOAYKTHBHIX MOPIA-KOJEKTOPIB Ta 3MEHIICHHS eDeKTHUBHOI
nopuctoct (K ep).

3a pesysbTaTaMM EKCHEPHMCHTAIBHHX AOCTIKEHb BCTAHOBICHO, 1O Y TOpojax i3
3HAYHHM PaniycoM 30HH TPOHHKHCHHSA, @ CIOAH MOJKHA BITHECTH | HU3LKOOMHI TMOPOIH-
KONEKTOPH HEOreHOBHX BIJKNAAIB, HAABHICTH XIMPEareHTIB MPU3BOAHTH A0 30iAbmIeHHS X
3aJMIIKOBOro BogoHacuuenns y 1,2-2 pasu. OcoGn1Bo 3Ha4HMI BIUIMB HA NOKA3H €JEKTPHUHHX
MeTOAIB 100aBOK XimMpeareHTis 210 OypOBHUX PO3YMHIB NPOSBIACTLCA NMPH HASBHOCTI Yy MOPOaax
BHCOKOMIHEPATI30BAHHX, TINACTOBUX, XJOPKanbUIEBMX BOA. Y UBOMY BHMAZIKY, 3aBJAKH
XiMi4HIH B32€MOIT XIMPEareHTiB 3 PO3YHMHEHHMI CONSMH, BHHMKAE HEPOZHHHHHI Ocajl, sKHil v
BUTJIAII KOMOIZAHOI MacH 3akyIroproe MNPUCBEPUIOBHHHY HacTHHY MPOAYKTUBHOrO I1/1acTa,
CTHMYJIIOIOUH #Or0 KanbMaTaliro. 3a paxyHOK TeMneparypu i THCKY KONOiTHAa wmaca
3MILHIOETLCA Ta NEPETBOPIOCTHCA Y AOCHTL TBEPAY PEYOBHHY, AKA € HEPO3YHHHOW Y BOAI.
Hadri, auerosi, erwaoBoMy cnupti, ayrax ta 15% consuiil kucaori. MHOW BiaMiueHO, WO
HalOinbIe Taki 3MiHM BiAOYBAaKTRCA YV HH3BKOMOPHCTHX KOJeKkTopax. /[lns BHCOKO
KOHLEHTPOBAaHHX XJopkanasuiesnx Box snaue KMILIL KCCB, rinaHy € cyrresuii. Bee ue
MATBEPAKYIOTh OTPHMAHI HAMH pPe3yibrar Ta 3po0sieHi HA X OCHOBI BHMCHOBKH. 3MiHa
TOBIIMHH TMOABIMHONO 10HHOTO MAPY MPH3BOANTE AC PECTPYKTYPH3ALIl €NeKTPHYHOI MOAEN
3arJIMHM30BAHUX MCKOBHKIB, O NiATBEPAKYETHCH PE3yIbTaTaMi, BUCBITICHUMH Y poboTi .

Buxozsui 13 TOro, wo XiMpeareHTH CyTTEBO BIUIMBAKOTh Ha (iabrpauiiini, audysiiini Ta
ancopOIiiinl  mpomecH Yy CKNaaHOMOOYAOBAHHX — MOPOAAX-KOMEKTOPAX, MNPEeACTABACHHX
FAMHUCTHMH MICKOBHKAMH Ta aneBpOMITAMH, & TAKOXK CIPHAKOTL YTBOPEHHIO ancopOuiiinol Ta
(hi3HHHO 3B’A3aHOI BOAM, AKA BHOCHTEL CBiM BKJAJ Y BENHYHMHY (X €NEKTPONpPOBIAHOCTI, HAMM
MPOBOJIUITHCE €KCTIEPUMEHTANbHI JIOCHI/KEHHS 3 METOK KiMbKICHO! OLiHKH 1LOro (hi3udHOro
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napamerpy.
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3.Crapoctin B.A.: Teodiznyni mMeTonn KOHTPOAK po3podKH HAdTOra3oBMX pPOAOBHLI
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NEPCHEKTUBH BHKOPUCTAHHSL IPOHIB JIJIA MOHITOPHHI'Y
EKOJOI'TMHOIO CTAHY TEPHTOPIH

Pomanie HAna, cmyoenmra zpynu 1T3-21-1
Hayroeuit kepienux: npodecop kapedpu TIBIL, Jdonyuunax Bacuie leanosuy
leano-Dpanrxiecvrnit nayionansuinii mexuivnuit yuicepcumem nagmu i 2azy

Bukopucranus IPOHIB ISl €KOJOTIYHOrO MOHITOPHHIY HAOYBac NOMYMAPHOCTI, AmkKe
BOHM 371aTHI HAJABATH BHCOKOTOMHI JIaHI 3 HM3LKHMHM BHTPATaMH, O POOMTE IX HE3aMiHHMM
THCTPYMEHTOM Y BUBYEHHI CTaHY M0BKIWIA, 3aBASKH APOHAM MOKHA ONEPATHBHO Ta PHEKTHBHO
30uparu iHGopMaLio a1 TAKMX 3aBaaHb, AK MOHITOPHHI JiciB, 30epexxenHs 010pi3HOMAHITTS,
OLIIHKA CTAHY MPUPOAOOXOPOHHIX TepuTOpiil. BOoHM A03RONSIOTH JOCHIAHNKAM 30CePeaNTHCS Ha
FOJOBHOMY — €(PEeKTHBHOMY 3aXHCTI @KOCHCTEM | KOHTPOJI 3a CTaHOM NpHpoaHNX pecypeis [1].

OpnHicI0 3 rOJIOBHMUX MNepesar APOHIB € X eKOHOMIYHICTDL Ta BUCOKA PO3AiJbHA 30ATHICTD.
Lleii meroj, MOHITOPMHTY € BUIIAHIIIHM 1 TOYHIMIMM, HiK Tpaauuilini crnocodbwu, sk-oT
CYNYTHHKOBa 3HOMKa 41 HasemHe oOcrexenns. Hanpuknan, y nporpamax MOHiTopuHry niciB
APOHIT N03BONAIOTH WBHIIIE TA 3 MCHIIMH BHTPATAMH OTPHMYBATH Olnbw aeramizosani naHi,
O CMPHSE TOYHIMIOMY BiJACTEKEHHIO 3MiH Y JICOBHX MacHBaX | NPHPOAHMX CeperoBMILAX
[1.3.6]

Hponn takoxk € epexruBHuUMH y MOHITOpUHTY OlOPI3HOMAHITIS T4 CTAHY EKOCHCTEM.
Bonn MOXyTh ZOMOMOITH WBHAKO | TOYHO OLIHUTH CTAH OIONOTIUHHMX CMUILHOT, BIACTEXHTH
3MIHH Y NOWMPEHH! 1HBA3HBHUX BU/IIB, a TAKOK (ikcyBaTh Oyab-sKi 3MiHM V 310poB'i jdicis. Ix
MOKHA BWKOPUCTOBYBAaTH [ns OWiHKKM OioTndnux 1 abloTnuHux (akTopis, #AKi MOKYTh
HEeraTMBHO BIUTHBATH HA €KOCHCTEMH, BIJI XBOPOD Aepes A0 KaiMaTHuHux 3Min [5.8]

Ha nprpoIooXopOHHHX TEPUTOPIAX IPOHN CTAKOThH HAAIITHHM IHCTPYMEHTOM JIf TOHHOTO
MOHITOpHHIY 0e3 HeOoOXiAHOCTI BTPYYaHHS VY YYTAHBI NPHPOAHI 30HH. BOHM A03BOJSIOTDH
JIeTallbHO JIOC/IZPKYBATH BIUIaeHi 3anoBi/lHAKK, HEe 3aBJaioHMy [IKOJH eKOCHCTeMaM, L0 €
Ha/J3BMYAHO BaknuBHM Jiia 1X 30epexeHHs. Kpim Toro, 3 10MOMOrol ApOHIB MOXkKHA
epexTuBHO MOHITOpUTH H TEPHTOPil, WO Hanekars a00 BUKOPHCTOBYIOTBCH MICUEBHMH
rpoMazamH, 1o AonomMarae y 3abesnedyeHHi npas Ha 3eMIo Ta 30epeskeHH] NPHPOAHUX Pecypeis
[7.4].

InHoBaLIMHMI MiAXiA A0 BHKOPUCTAHHA APOHIB BKIIOYAE OCHALEHHA (X PI3HUMH
CCHCOPRMH, Hal’lpHKﬂaﬂ, MyJ'leHCﬂeKTpaJ’leHMH Ta TemTOBi3iﬁFHIMIi KaMepaMH, O J03BOJIIAC
OTPUMYBATH LHPOKHI CNEKTP JAHHUX 5% €KONOMYHONO MOHITOPHHIY. 3aBIsKH MOKIHBOCTI
WBHAKO OOCTEXKYBATH BAXKKOAOCTYNHI Ta BiAAaJeHi paioHH APOHH pobAsTE MONKIHBHM
ceocuacuuit 36ip Ta 0Bpobky impopmauii, mo KPUTHUHO BAXUTHBO aAns 3anodiranus abo
PaHHBOTO BHABJEHHS EKOIOrYHIX npobnem [3.5,9]

JApoHH MAIOTL BEJIMKHII NOTEHWan Ans e(eKTHBHONO MOHITOPHHIY €KOJOIYHOro CTaHy
TEPUTOPIA 3aBAAKU (XHIHf €KOHOMIYHOCTI, TOYHOCTI Ta wWBWAKOCTI 300py nanux. Boum Bike
YCTIIIHO 3aCTOCOBYKOTBCH IIA MOHITOPHHTY OlOpI3HOMAHITTA, OIIHKH 3MO0pPOB's NiCiB Ta
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VOPaBAiHHA NPUPOAOOXOPOHHHMH TEPHTOPIAME, AONOMAraioYH AoCHiaHuKaM i daxisuaM i3
3aXHCTY NOBKIIA Kpallle po3yMiTH Ta 30epiraTi npupo/Hi pecypeu [2].
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2. Lopez, J., & Mulero-Pazmany, M. (2019), Drones for Conservation in Protected Areas:
Present and Future. Drones. https://doi.org/10.3390/DRONES3010010.

3. Ecke, S., Dempewolf, J., Frey, J., Schwaller, A, Endres, E., Klemmt, H., Tiede, D., &
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14, 3205, https://doi.org/10.3390/rs 14133205,

4. Paneque-Galvez, I, McCall, M., Napoletano, B., Wich, S., & Koh, L. (2014). Small
Drones for Community-Based Forest Monitoring: An Assessment of Their Feasibility and
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Laumonier, Y. (2023). Drones, communities and nature: pitfalls and possibilities for
conservation and territorial rights. Global Social Challenges  Joumnal.
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8. Robinson, J., Harrison. P.. Mavoa, S., & Breed, M. (2022). Existing and emerging uses
of drones in restoration ecology. Methods in Ecology and Evolution, 13, 1899 - 1911.
hitps://doi.org/10.1111/2041-210X.13912.
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POJTL INCTAHIITITHOT O 30H/IYBAHHSI 3EMJIT ¥ MOHITOPHHTY
JOBKLLIA B YMOBAX IHTEHCHBHOT IHLYCTPIAJIBALLI

Muxaivnox /liana, cmydenmra 2pynu T3Km-23-1
Haykosui kepienux: npodecop kapedpu TIBIL, punyank aauna Muxaiviisna
Ieano-DOpanxicebkuit nayionansuuit mexuivnuit yuicepcumem nadgmu i 2azy

PO3BUTOK TMPOMHMCAOBOCTI 3HAYHO MIABHILYE PH3AKH JUIS  JOBKLUIA 4Yepes BHKHIIN
TOKCHYHHMX PEHOBHH, BUKOPHCTAHHA BAKKHX METaNiB, KHCJIOT Ta IHIUX WKiuMeHX crnonyk. Lle
3MEHIIYE OIOPI3SHOMAHITHICTE Ta 3arPOKYE 370POB'KD NMOAMHM. B yMoBax 3pOCTaHHSA
IHAYCTPIANLHOrO BIUIMBY, METOAN AHCTaHUIHOMO 30HayBaHHs 3emii (JI33) cratoTh BaxiuBHUM
IHCTPYMEHTOM Y MOHITOPHUHIY CTaHY €KOCHCTEM Ha IMOdANLHOMY Ta perioHanbHOMY pisnsax. Ll
METOAM A0ZBOJSKTL BU3HAUHTH PO3MIP €KONOMUHOro 30MTKY Ta Maclitad pyiHYBaHb y Pi3HHX
rajy3sx OPOMMCIOBOCTI, po3miweHHs Ta  kiabkicrs  nebesneunux  Biaxozis. 133
BHKOPHCTOBYIOTE Y CLIBCBKOTOCTIONAPCEKiii, HapTonepepodHiH, TpancnoprTwii, sugodysHiii Ta
farathoX THIIMX Tany3sx MPOMMCIOBOCTI. [any3b AMCTAHUIITHOrO 30HAYBAHHA JA0CHTH HOBA i
nepedygae y noctiiiHoMy po3uTky. Cnpuse upomy 30UIbIIEHHA KUILKOCTI CYNMYTHHKIB,
MOKPAIIEHHs PO3AITLHOI 3AaTHOCTI 300pakeHs Ta 6araTo 1HIIOrO.
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Ho ocHosHHX nnaTGopM AMCTAHUIHHOrO 30HAYBAHHA BifHOCATL Taki, sk: Eo Browser,
Land Cover & Global Land cover, Nasa Firms a rakox Copernicus. MoHITOpHHI BOJIOIM Ta
JICOBHX MAacHBIB MOKHa 3iifAcHUTH 3a Jonomoro  Bluedot Global Forest Watch.
Bukopucranus cynyruuxis ta npunanis RADARSAT Constellation, TerraSAR-X, Sentinel,
Landsat. EOS Data Analytics Ta 1H. 1a€ 3MOry BH3HAUMTH penbed Ta KOMIP MICLEBOCTI, pyx
aTMocepHHX Mac, CTaH 3eMeNbHUX Ta BOJHHX PecypciB, MOl JiCOBHX MACHBIB Ta BIUIMB Ha
HHX PI3HUX YMHHHKIB TOLIO.

JA33 noz3ponsie BUSIBIITH 30HH 3 BHCOKHMM piRHEM 3a0pyJHEHHs MNOBITPA, CNpHYHHEHi
NPOMHCIOBUMH BHKMAaMH. Hepe3 aHali3 CynmyTHUKOBHX 3HIMKIB MOMKHA BMSBHTH JuKepena
Ha(pTOBMX PO3/MBIB Ta 1X Brijme Ha BOAHI 00'extu. /133 aonomarae susisasTy 001aCTI 3 BUCOKHM
piBHEM KOHTaMmiHAUii TPYHTIB Ta BNAuB Ha arpapui yriaas, Illeugke BuaBneHHs Ta aHams
HAC/I/KIB €KOJOTrIYHNX aBapiii Z103BOJSE ONEPATHBHO PEAryBaTh Ta MiHIMIZYyBATH KOO YHHI
30MTOK.

Ocobaupa ypara 3BepHYTa HA 30HH 3 BHCOKMM pIBHEM IHAYCTPIATLHOTO 3aDpyAHeHHS,
3okpema HadroBumiu npoaykrami. Hadrorasosa ranysb € oaHuMm 13 HaiOinbliMX aKepen
3a0py/HeHHA NOBKIIA yepe3 BHKMAM HagTH Ta rasy, BHTOKM XIMIYHMX pEUOBHH Ta
3a0pyAHeHHs nij 4ac BHA0OYTKY Ta TpaHcnoprysanus. B kontekceri rnobanbuux sukmkis J[33
HaOyBae OCOOIHBOI aKTYANbHOCTI, OCKIIbKH 3a0e3nedye MOKIHBICTb ONEepaTHBHONO BHABICHHSA
Ta MOHITOPHHTY 3a0pyaHEeHb, NOB'A3aHHX 3 HA()TOra30BOK NPOMHCIOBICTIO.

33 nozronsie meHaAKO ieHTHIKYRATH PO3AHBH HAPTH HA BENMKHX MIOU@X, BKIHOYAKOUH
MOPChKi Ta HazeMHi BOJOFMM. CynyTHHKOBI 3HIMKH MOKYTb BUSBASTH HA(hTOBI MuisiMit HA BOJI.
IO € KPUTHYHO BaXKIMBHM 115 ONEPATHBHOIO PearyBaHHs Ta MiHIMI3aLUil €KOJIOITYHOro 30MTKY.

Buxopucranns iH(pavepBOHHX 3HIMKIB T03ROMAC KOHTPOMIOBATH TOPIHHS Ta30BUX
(haxenis, SKE 4aCTO BHKOPHCTOBYETHCS B Ha(TOrasoBiil NPOMMCIOBOCTI A/A CHANKOBAHHS
Hagnuukis rasy, Llel npouec sukmaae B armocdiepy BeNMKY KiIBKICTE BYIJIEKHCJIOrO rasy Ta
THIIHX TIKIATHBAX PEUOBHH.

J133 eheKTUBHO 3aCTOCOBYETHLCA AMA MOHITOPHHTY 3MiH Y ’maHmmadTax, moB s3aHux 3
BusoOysHumu poboramu. Lle Brmouae 3minn penbedy. 3MeHIIEHHS Muow Jicis, 3a0pyaHeHHs
BOJIHHX JUKepes Ta BTpary Oiopi3HOMAHITHOCTI B Pe3yJIbTaTi MPOMHUCIOBOI JIiSLILHOCTI.

[IBuake BHABNEHHS HAA3BMYAHHHMX CHTYauiil, Takux sK Beanki posnuein Hadre abo
BuOyxn Ha HaQTOBUX CBEPAIOBHHAX, € JKUTTEBO BAXK/INBHM IJIA 3MCHIUCHHA €KOJIOTH4HOIO Ta
coujanbhoro 30utky. 33 nanae mivmi maHi. AKi MOXKYTh OyTH BUKOPHMCTaHI [UISl IIBHIIKOTO
pearyBaHHs Ta ePeKTHBHOI KOOP/IHHALIT 3yCHIIb 3 TIKBIAALIT aBapiil,

Bukopucranusa 1133 B nHadrorasosiii rany3i JeMOHCTPYE HOIO BeM4E3HHH MOTEHLIA A1
3aXMCTY AOBKUIIA, U€pe3 MOMKIHBOCTI A7S MOHITOPHHIY, aHAMI3y TAa BTPYUAHHS B PEATbHOMY
yaci. Takox /133 € eexTHBHHM IHCTPYMEHTOM /ISt KOMITIIEKCHONO €KOJIOMYHOIO MOHITOPHHTY,
10 [I03BOJISIE OLIHIOBATH MacwTabu NMPOMHCIOBOro BIUIMBY Ha AOBKIJUIA Ta MJaHYyBaTH 3aX0/1H
mono ix minimizamii. Lle nesaminnmii iHCTPYMEHT A BHABNEHHA Ta BHPIMIEHHS €KOTOTIMHHX
npobieM B yMOBax Cy4acHoi iHmycTpiamisanii, ocobmmuso y cdepi, ne wsHAKICTH peakuii €
KPHTHYHOW s 30epeskeHHs €KOJOri4HOI piBHOBarM Ta 3a0pos's moxeit. PosBuTok wiel
TexHonorii Ta 11 3aCTOCYBAHHA CHPHMSE [OKPALIEHHIO eKOJIOridHoi Oe3nekn Ta CTifkoro
PO3BUTKY.
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OUIHKA 3AITACIB BYTVIEBOJHIB 3A KIIACHPIKALIIAIMH SPE-PRMS TA
PKOOH HA NPUKJIAAI KY3bMHUYIBCHKOI ILTAHKH, KY3bMHU4YIBCBKO-
HEJALUIBHOT' O HI'KP

Cmucaaecora Auna Muronraiena, cmyoenmea cpynu H31'»m-23-1
Hayxoeuit kepisnux: dowenm xaredpu I'PH Muxainie Ipuna Pomaniena,
leano-Ppanxiecsrui nayionaivnui mexnivnuit yrieepcumem nagmu i 2azy

Metoro naHoi poOoTH € nopiBHsSHHA 00CArB  3anaciB BYIVIEBOAHIB OUIHEHHX 3a
wnacudikagismu SPE-PRMS ta PKOOH.

PRMS — oana 3 HailaBTOpUTETHIIINX KIacu(ikatiii, sika 3aCTOCOBYETHCA Y HA(TOra30Biii
ranysi, Toai sk Pamkosa kaacudikauis OOH (PKOOH) BHKOPHUCTOBYETHCA IS BCIX THIIB
eHepPreTHYHMX | MIHEpaIbHUX PECYPCiB, BKIIOYHO 3 BYrJIeBOAHAMH.

Y PRMS o0carn ByrieBosiHIB K1acHPIKYOTECS 33 ABOMA ocsmMu, ['opH3oHTanBHA BiCh
BIA0Opakae 1iana3oH HEBH3HAYEHOCTI, @ BEPTHKAIbHA — HMOBIPHICTD KOMEPLIHHOT peaizaltii.
3aranbHi Mo4aTKOBI OOCATH BYITICBOAHIB BKIIOYAIOTH: BHAOOYTOK, 3anmacH, YMOBHI pecypcH Ta
nepcnexkTHsHi pecypen (puc.1).

Y PKOOH ofcari ByrnepoaHiB knacH(PiKyloTbCs 3a TpbOMa OCAMM COLIaIbHO-
€KOHOMIYHE 3HAYEHHS, [1IArOTOBNEHICTL [0 eKCIulyaTauii, reoioriute BuBueHHs (puc.2).

V PRMS npoekTi noAiNSrOTECH HA MiJAKIACH 32 PIBHSAMM 3pinocTi 1 uis kateropii 3anacis
BU/LIAKOTH, Taki 8K Beaerses Bunodytok, Pospodka 3aTeepskeHa, Po3pobka oOrpyHTORAHA.

Hns xateropii VYMOBHHMX pecypceiB, #AKI L€ HE KOMEPLIHHUMH MPOEKTAMM, [OALI
3MICHIOETHCS 33 CTAHOM MIAHYBAHHS | BUALISIOTECS mAkmacH: Po3pobka ouikyerwes, Po3pobka
npusynuHeHa, Pozpodka HeoOrpyHToBaHd, PO3poOka HepeHTabebHa.

s kareropii [TepcnekTHBHUX pecypeiB, AK HMOBIPHO-KOMEPLIITHUX MPOEKTIB, BUALIAIOTEL
taki migknacu, sk: CtpykTypa niarotosnena, CTPykTypa BHSBAEHA Ta MUIOIIA MOLIYKOBO-
PO3BiAYBATLHHX POOIT,

PKOOH kaacudikye npoexTi:

- 3a piccro CouianbHO-eKOHOMIYHE 3HAYeHHH, 3a AKHM ODCATH NMOJINAIOTLCA HA KIIACH:
Kowmepuiiini, ITorenuifiHo-komepuiiini, HesusHaueHo KOMepLiitHI.

- 3a siccw [liarorosaenicte 70 excryarawil 3a AkuM O0CArH NOZINAIOTLCA HA KIACH:
Jleraneno ouineni Ta/abo 3arsepiikeHi npocktH po3podku. Ilonepenna ouinka, Ilouarkopa
OLIIHKA Ha OCHOBI MEOOMYHUX MapamMeTpis.

- 3a Biccro I'eonoriune BHBYEHHs 33 SKUM 00CArM mOOLNAOTHCA HA kiaacu. JeranbHa
possiaka, [lonepenus poszsiaka, [lomyku, Pexornocuupoexa.

OG’exroM aoCHIZKEHHS € Tra30Bl nokhajn ropuzoHty b-3 Ky3bMHUIBCHKOI AINSHKH
Kysbmuuiscbko-HeniibHoro  HayTOrasoKOHAHCATHOrO  POAOBMING, SKE poO3TalioBaHe v
Xapkiscbkiii ofnacti. B TeKTOHIUHOMY BITHOMIEHHI POAOBHINE TIPHYPOUEHE OO TMBHIYHOTO
oopty JU13.

Iopuzont B-3 GalukHPCHKOro ApyCy cepeiHbO-KaM sHOBYIbHOI CUCTEMHM BMILLYE jaBa
rasoBi MOKJAnH, siKi BHABIEHI 3a peayiasTatamu Oypinus csepanoeun Ne 10, 12, 13, Bigkpuri
noknaan oOMemeHl TeKTOHIYHHMM MOPYIIECHHAMH, JHTONONYHHMH BUKJIHHIOBAaHHAMM Ta
HIKHBOIO IPAHHULICIO BCTAHOBIEHOI [IPOAYKTHBHOCTI,

I'eonoriusa monene ropusonty b-3 Bu3Hauena Ha OCHOBI pe3yJbTarTiB  celfcMmiuHHX
OCHKeHb, a cama Ky3bMHYIBCbKA CTPYKTYPA NOAINSETHCS HA 3aX1/1HE Ta CX1JAHE CKIEMIHHS.

Y exianomy ckueninui npodypena ceepanosuna 12, 11 npenosani 3anacu ouixenl 8 06 emi
34 mn »®, CTaHOM HA 7Ty OUIHKH, CBEPATOBHHA TICTA eKCIyaTawLil MOKIany ropusonty B-3
nepeseieHa Ha BHIE3ANAralo i rOPH30HT,

V 3axianomy ckienituii npodypena ceepaiosnna |3, sxa 3apa3 nepeysae B excrutyarauii,
a ii npenoBani 3anacu ouiHeni B 06 emi 26 MaH M’

3a PRMS obcsrn ByrneBonrie ropmsonty b-3 BimHecemi 1o kateropiii PDP, Ymogsi
pecypecu Ta [Tepenekrusui pecypen. Jlo PDP sinneceni obesiru ByrieBOAHIB Y 30H1 JApeHYBaHHA
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ceepanosux 12 ta 13, no Ymosuux pecypcis — obesars syrnesoatis B meskax HIBIIL. Takox no
uiei kareropii BigHeceHa 4acTHHA 3anacip, W0 He BWIyYeHA BHACHIJOK OOBOIHEHHS
ceepasiosinn 12, Jlo kareropii IlepenexThsri pecypen BiHeceHo Ti o0cary BYrjieBO/HIB, AKi
3HAXOMATLCs B MizkkOHTYpHii 30u1 mizk HIBIT 1 YI'BK (puc.3).

3a PKOOH obcsirn eyrnesoznHie ropuzonty b-3 einneceni ao knacis 111, 122 ta 333. Jlo
knacy 111 BinHeceni 3anacy 30Hu JipeHyBanHs ceepioBun 12 ta 13; no knacy 122 sinneceni
3anacH pelTH MACTHHH MOKNaLy, O MPHMUKAIOTL 40 30HH apeHysanua B mexax HI'BIL, no
knacy 333 einHeceHi odcsary ByrieBonHiB, y 20Hi Misk HI'BIT ta YI'BK (puc.4).

Omxe, noyaTkosi 0OCArH BYrIeBOIHIB ouiHeHi 38 PRMS cravosnsts: PDP — noseneHi, ski
po3pobmaroThes — 42 M M°; Ymosui pecypen — 122 mun m*; Tlepenexrusni pecypen - 20 mun

3a PKOOH nouaTkoBi 06caTH BYTTEBOMHIB CTAHOBAATH: kKmacy 1114221 67 Man M*; kaacy
122+222 106 man m*; knacy 333 - 20 man v,

Haxonuernuii Buo6yTok Mo npoayKTHBHOMY TOPH3OHTY CTAHOBHTE 32 MIH M,

3a npoBeIEeHOK EKOHOMIMHOK OLITHKOK) BCTAHOBIEHO:

— 3a PRMS penraGenbnuii nepion pospodkn tpusatume 10 2041 poky ta obmexyerbea
TePMIHOM Jlii CheuiaJbHOro 10380y HA KOPHCTYBaHHA Haapami. 3a ueit nepion Oyie BUIyHeHO
46,600 maH M rasy, a koeditieHT BUIyUeHHs ocarde sHaueHHs 0,702,

— 3a PKOOH penraGenbuuit nepioa pozpobiu tpusatume 10 2044 poky ta o0mexyeTnes
JIOMIATHIMH 3HAUEHHSIMH IPOLIOBOrO NOTOKY. 3a ueii nepion Gyae eunyueno 47,658 mau w’ rasy,
a koe()i LI EHT BUIYYEHHS A0CATHE 3HaYeHHs 0,721,

Ha 3axmouenns cnin 3azsaunrn, wo 3acrocysanas PKOOH B uawiii  pepkasi
BPETYNBOBAHO HOPMATHBHO-NMPABOBHMH aKTAMM, TOMI AK 3acTocysanHs PRMS nposoautses 3a
iHigiaTuBKH HagpokopuctyBauis. Ockisibki cucreMa PRMS 3aBaski 3pO3yMiJIOCTi CHCTEMH i
NPO30POCTI OUIHOK AO3BOMAC 3a/Jy4aTH MIKHAPOAHHUX IHBECTOPIB Ta e(eKTHBHO ILIaHYBaTH
TOBrOCTPOKOBY PO3poOKy pogoBnma, a ii iwterpauis y npaktuky ['EQ 3afesneunts
KOMMIEKCHITI MiaXix A0 YIpaBAiHHA BYTIEBOTHEBHMH PECYpPCaMi, 10 Y CBOK YepTy CTBOPHTH
YMOBH 15 CTAJIONO PO3BHTKY rastysi.

BMOOBYTOK
ODUCTI

KOMEPLUIWH|
(COMMERGIAL)

{DIGCOVERED ™I,

BIAKPUTI 3n0OB

$7 YMOBHI| PECYPCH i
ol i (CONTINGENT RESOURCES) 3
7% : A
gg 1©c x c

e e c2 : c3 t

JArANLHI NOYATKOBI OBCArK BYMNEBOAHIB (3N08)
(TOTAL PETROLEUM INITIALLY-IN-PLAGE (PiP))

HEBAKPUTI 3noB
(UNDISCOVERED PIIP)

Ajsriason negrsmavienoct He & matuirats

Pucynok 1 — Marpuus kaacudikauii pecypceie syraesoanis PRMS
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Kareropii PK OOH-2009 i npukiaaau kaacis
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Pucynok 3 — Pamkosa kinacudikauis Opranizauii O6’eanannx Hauii BHKonmamnx
eHePreTHYHHX | MiHEPATLHAX 3anmacis i pecypcis kopucaux konanun 2009 p(PKOOH-
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Pucynok 2 — IliapaxynkoBHii NJaH Ta BHALVIEHHS KaTeropii 3a kaacudgikanicio
PKOOH
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KOJEKTOPCBKI BTACTHBOCTI I'IHBOKO3AHYPEHHX
NAJTEOIEHOBHUX NMOPL NEPEJKAPHATCBKOI'O INTPOI'MHY

Cmipuxapo Apcen Boavoumuposuy, comyoenm cpynu H3I-21-1
Hayroauii kepienur: npog. kagpeopu I'PH Xomun Boaooumup Pomanosuuy,
leano-Dpanki6chuit RAYIOHATLHUT MEXHIYHII YHIsepCumem nagdmu i 2azy

ITpobneMa noumykiB MopiJi-KONEKTOPIB HA BENHKHMX TNHOWHAX € aKTyalbHOK s BCIX
HadTOra3oHOCHNX perioHiB CBiTY, a 0COONMBO Ul PEriOHIB, A€ JABHO BEAYTHCA MOWIYKH Ta
Bupo0yTox HaTH i rady, OCKUIbKM BUBYEHHS T4 BCTAHOBJICHHS KOJEGKTOPCLKHX BIaCTMBOCTEH
NOpiA, SKI 3a79Tal0Th HA BENHKHX TAHOWHAX, € YK€ BAXKIHBAM ETATOM TMPOrHO3YBAHHS
Ha(pTOra30HOCHOCTI Haap. bararo CBEpIOBHH, WO npolypeHi Ha rnOHHM MOHAA 5 KM He
BIAKPHJIM IPOMHCIOBMX CKYN4eHb HA(TH i rasy, i L€ 4acTo NOB A3aHO 3 BIACYTHICTIO ¥ po3pisi
MOPIA-KOAGKTOPIBE MPOMHCIOROr0 3HauyeHHs. [lpakTwuno, nepma crnpoda CIpOrHO3yBaTH
MOXJ/IHBICTh ICHYBAHHA KOJEKTOPiB Hadri 1 rasy Ha BenMkux rinMOHHax is  yMOB
bopucnascpio-IToxyrerkol 30ru Oyna 3pobnena B 1986 p.

3 TOYKM 30pY reocTaTHMKH 30epexceHHs NMOPHUCTOCTI Ha rAHOHHAX, SKI NepeBHIIYIOTh
FPAHUYHY BEAHYHHY, MOXKHA TMOACHHTH TOABOKY B OCAJIOBIil TOBUN SBHIE CTHCHEHHS Oe3
ApeHyBaHHA, TOOTO CTaHy, KON BHTHCHEHHs (BIATIK) BOAM, & BIANOBIAHO 1 3MEHLUEHHA
MOPHCTOCTI CMOBIIBHIOETECA ab0 CTae HEMOMKIMBIM, TOAI B CaMOMy MacHBi 30epiraeTbcs
MOPUCTICTH

Bpaxosyroun pesyabraTi  AOCHIDKEHb Td BHKOPUCTOBYIOUM PE3y/ibTaTH  3aMipiB
MNAaCTOBHX THCKIB Y CBePATIOBHHAX, OYyNO 3AIHCHEHO PO3PAXYHOK BIAKPHTOI MOPHCTOCTI
FPAHYJIAPHOIO KONEKTOPA [U1A rHGOKO3aHYPEHHX rOPU30OHTIB BOpHCIaBChKO-TTOKYTCHKOT 30HH
TMepeaxapnarcbKkoro Nporuxy, ¥ pe3yabrari OTPMMAaHO IeosIoro-CTaTHCTHYHY 3aJIeKHICTh 3MiHH
TPAHYASPHOI MOPHCTOCTI 3 TAMOWHOK) 3 BPAXYBAHHAM TOYATKOBHX MAACTOBMX THCKIB B
HaTOTA30HOCHNX TOpM3OHTaX. TakiM YHHOM, OOTPYHTOBAHO CMOCID MOCTOBIPHOTO MPOTHO3Y
ICHYBAHHS TPaHy/SPHUX MOPiA-KOMAEKTOPIB MPOMMCIOBOIC 3HAYECHHS Ha BeNHKMX rauOuHAXx.
Jns 1boro, OKpiM BIINOBIAHMX PO3PAXYHKIB, MOTPIOHO BHSIBHTH 30HH MOUINPEHHS YHUCTHX,
n00pe COpPTOBaHMX HE MIMHHCTUX 1 He BanHMCTHX nickoBHkis, Came BOHM MaloTh HaiBHILY
NOYATKOBY HOPHCTICTD 1, BLANOBIAHO, MOKYTb 30epertu 1 npu 3aHypenui Ha 3naqni rnbunm,
0COOMIMBO, B 30HAX 3 AHOMAJLHO BHCOKHMH MIACTOBHMH THCKAMM.

JlocnizpkeHHs 38 OCTaHHI ACCATHNITTS O€33anepevHo BKA3YHTh, L0 OCHOBHOK YMOBOK)
KoHuentTpauii HadTi Ta rady B npomucaoBux macwradax HE3AIEKHO BiA TFEOCTPYKTYPHOL
OPUYPOUCHOCTI 0CAAOUHOro Oaceiiny € akTHBHMI TeKTOHO-pmoinoanHaMiunmii pexum, Takuii
pexum 3 oaHoro Ooky 3abe3neuye TPAHCNOPTYBAHHS BYIJICBOJHEBUX (DIIHOIZIIB, 4 3 1HILOrO —
3UHCHIOE BUBIJILHEHHS NOPOBOTO 1 TPILHHHOIO MPOCTOPIB Fe0JOrTYHUX TiJ B/ MiA36MHHX BOJ i
CTBOPEHHS, TAKUM YHHOM, Y HIX 00 €MiB 11st (hOPMYBAHHS MOKIA/IIB BYTIEBOHIB.

ITincyMOBYKMN MPOBENEHI NOCHIKEHHS MOXHA 3pOOHTH BHCHOBOK TMPO MOKIHBICTH
icHyBanHs HadToBux i HadTOrasokoHiaeHcaTHUX ckynuerb y IlepeakapnarcbkoMy nporuHi B
3arajibHoMy 0 riabun 9000 M i 30Kkpema J10 A0CTYIHHX HA ChOroAHl OypiHHIO ruduH 10 7000-
8000 m. ITiaTBepKEHHAM UBOMY MOKYTh OYTH TaKOXK NOCHIIKEHHSA, AKHMH BCTAHOBIIEHO, (110
KPHTHYHA ME3Ka y BIAHOLIEHHI razy 10 HaTH 3aJ€KHO BiJl KOHKPETHHX YMOB TOIO 4H iHLIOrO
HadrorazoHocHOro paliony nekuth B inTepsam 1000-1500 '/t Ilpu ayike BHCOKMX THCKAX i
remneparypax (nouaa 100 MIla i1 200°C) Bca nHadra PO3YMHACTLCA Yy rasi, @ HIDKYe Liel
KPHTHYHOI MeKi BEChb a3 PO3UMHAETLCA B HAQYTI.

CniBBi/HOIIEHHA B TMOKJA/ax MK DPIIKHMM | ra3ononiGHHMHK  BYIIEBOAHAMM, Kpim
MOYATKOBOIO 1X BMICTY, 3a/1€XKaTh TAKOXK Bl €KPAHYBaJIbHMX BJIACTHBOCTEI NOPIA-NOKPHLIOK.

Taki BHCHOBKM MATBEP/UKYIOTHCS TAKOK BIACYTHICTIO 3MiH Y reoxiMiHOMY ckiaal HadT
[MepeaxkapnaTcbkoro nporuyy a0 randus 7000 m
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1010 KOMILTEKCYBAHHSA PE3VJIbTATIB CEHCMOPO3BIIYBAJIb
POBIT 3D TA NOWYKOBOI'O BYPIHHA ¥V HUKHBLOBIBEHCBKHX BUIKJIAJIAX
KAPAUKO3IBCBKOI'O POJTOBHIIIA

3noucecsra Kapina Muronaiena, acnipanmsa zpynu A103-21-1
Hayroeuit kepisnux: npoth. kapeopu I'PH, Kypoeeuws Cepzin Cepeiiosuy,
leano-Opanxieesruit nayionaibnuit mexnivynui yrieepcumem nagmu i eazy

Kapaiikosiscbke  Ha(TOra30KOHAEHCATHE  POJOBHMIIE 3HAXOAWTBCH HA  TEPHTOPIT
Kpacuokyrcekoro paitony XapkiBcokoi oOnacri,. Y  TEKTOHIMHOMY BIJHOWEHHI BOHO
pPO3TamOBaHe B NEHTPaNbHIM 9aCTHHI MiBHIYHOI mpubopTOBOI 30HM JlHinpoBchKO-/loHenBKOI
3anafanHM 1 MPUYPOYEHE J10 CMYIH CONAHO-KYMONbHUX CTPYKTYP. Byaosa wiei uactuuu
3anaaHn 3yMOBJIEHd NPOABOM rajokiHesy Ta Onokopol TekToHikd, Ha amaniii Tepuropii
BUIITACTLCS JIBA CTPYKTYPHHX MNOBEPXM: HIKHIN (kpucTaniaumit (yHaamMeHT) 1 BepxHii
(0camoBuil  4OXOJN). SAKMil B CBOK 4epry MONINSETbCS HAa TPH  CTPYKTYPHI  sipycH —
BEPXHbOMNAIC030NCHKITIH, ME3030HChKIIT Ta KaifHO30HCHKHIA,

Po3pobka Kapaiiko3iBcbkoro HadTOrazokoHI€HCATHOrO POJIOBMINA TPUBAEC Bike OIH3LKO
copoka pokis. Pesyabrari OypiHHSA CBEPAJIOBHH B MeKaX POAOBHINA MOKa3a/iH HEBI OB AHICT
OPHIHHATOl TeONOrvHOI MOzeni HOro peansHid reojoriusid Oyaosi. 3 MeTOW noxanbuol
edexTiBHOI excrutyaTaulii poAOBMINA TA HAMITHOrO MPOrHO3y MIHOOKO3aNAralOUMX MacTOK
BYIJIEBO/IHIB Y  HukHboBI3elichbkux Biaknagax TOB «EHEPIO-CEPBICHA KOMITAHIA
«ECKO-ITIBHIY» (Diloretio Holdings LTD), snacHux cneuiansHOrO 203801y HA KOPHCTYBAHHS
Hanpamu Kapaiiko3iBCEKOrO POMOBHING, BHCTYMMNA IHIMIATOPOM Ta 3aMOBHHKOM MPOBENCHHS
ceiieMopo3BiakK 3D BHCOKOT PO3AIIBHOI 3AaTHOCTI.

Aieyain ien oew

Pucynok 1 —TIpukiaan BepTHKaIbHUX PO3PI3iB 00’ €MHOTO CelicMiMHOIO 300paKeHHA
Kapaiixkosiscbkoro aianmipy
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Pucynok 2 — ®parmenT ceficMitHOro 300pakents Kapaitko3iBcskoro aianipy

CeiicmMopo3siayBajibHi AOCHIKEHHs (B T.4. MPOEKTyBaHHA, nojbosi poGorn, obGpobka
indopmanii, mnepeodpodbra gammx [JIC, inTepnperanis HasBHOI reonoro-reodi3HIHOl
inopmaiii Ta nOGyAOBA YTOYHEHOI TeoNOriyYHOI MOedi pojgoBHuia) Oyl  3aBepiieH
nanpukiani 2021 poky

Ha Kapaiiko3iBcbkOMY pOJIOBHIII BHKOHAHA KIAaCH4YHA adO TaK 3BaHA IIHPOKOA3UMYTHA
nnowHka 3homka. [na nobynosn of’eMHuX celcMidnux 300pakensb Oyslo BHKOPHCTaHO
nporpamue 3alesnevenns xomnanii Emerson-Paradigm ta nporpamne 3abesneuenns, wo
pospobnene kommanismu TOB «ECKO-ITIBHIY» Tta TOB «'EOIOHIT». Ilpuxnazn
BEPTUKANBHUX PO3PI3IB CEHCMIYHOrO 300paskeHHs MOKasaHoO Ha pHCYHKY 1, a ¢parmeHT
celeMiHOTO 300pakeHHs PasoM 13 CONAHMM LITOKOM — HA PHCYHKY 1,

Anamiz OTpUMaHOl TeONOTiYHOI MOzem O03BOAMB BH3HAYNTH CTPATErii0 MONAmLIION
PO3pOOKH PONOBHMILA TA BHAIMTH HOBI TEKTOHIYHO €KpaHOBaHI OJIOKH., pO3TALIOBAHI B
ol0msmysani  KapaiikosiBebkoro — giamipy  (puc.  2), DNEpCneKTHBHI Ha  BHABJIEHHS
rTHOOKO3anAralOuMX  MAaCTOK BYTJIEBOJHIB Y HINKHBOBI3eHChKMX Biaknanax: [liBHiuHO-
JlioGisebka, JTrobisceka Ta Kapaiikosisebka ainsnkn. 3axiaHo-JIioGiBebka JiisHKa 3a0HIIaEThCs
TMOKH 110 HEOIOLYKOBaHOIO,

HO/10 NEPCIHEKTHB HA®TOT'A3OHOCHOCTI OKTABPCBKOT'O
POJTOBHIIIA 3A PE3YJIBTATAMHW BYPIHHSA

Bypoeinui Tapac Oaexcandpoeun, acnipanm zpynu A103-21-1
Hayroewi kepienur: npo. kapedpu I'PH, Kypoeeuo Cepeitt Cepeiitosuy,
leano-Opankiceviuir nayionarvuuii mexuivnuit ynieepcumem nagmu i 2azy

Oxrabpcbke pojoBHile PO3TALIOBAHO B MEXKax NMiBAeHHO! KpanoBoi 30HH JIHINPOBCLKOro
rpabeny JlHinmposceko-/lorenskoi 3anaaunn ([J13). [Topyq siakputi Pozymiceke, Kob3ischke,
JlaniBecbke Ta iHmi HadTOra30KOHAEHCATHI POMOBHINA, HA AKX TIOKJAIH BYTJICBOMHIB OB’ fA3aHi
3 periOHaJibHUMH  NPOAYKTHBHHMH  MOCKOBCHKMM, OaulKMpPCbKUM | CepIyXOBCHKMM
kommekcamn, Ha nporsasi 1955-93 pp. reonoriuna Oynosa Okra0pchbKoi MO BUBYEHA
CTPYKTYPHO-TIOIIYKOBHM, PO3BiyBalbHUM Ta napameTpudnum Oypinuam. [TpoOyperi nowykosi
ceepanosunn 1, 2, 3, 4, 6, 8, 9, 17 ne manu NpoMHCIOBHX NPMIUIUBIB razy. Y 3BiTax mpo
pe3ynLTaTé BUNPOOYBAHHA LUX CBEPUIOBHH € 1H(OPMALLs NP0 HASBHICTL CNAOKUX NMPUTUITHBIB
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rasy Ta He3Ha4yHO! KiIbKOCTI ra30KOHAEHCATY, L0 OTPpuMaHi 3 GaraTboX MmiacTisB ripcbKux rnopia
Ha pi3HuX raudunax. OxHak 3HAYHUX NPHIAUBIB He Oyno orpumano. Tomy uimumo aasoi crarm
€ BHUSABJNEHHA TPHYHH HE3aJ0BUILHHX Pe3yjbTaTiB OypiHHA Y MHHYJ POKH Ta BH3HAYEHHA
NEePCNeKTUB NONAILIIOI po3Biaku Ta po3podkn Okrsadpebkoro ponosuwa.

IlpyunHN HEBHCOKHMX NPHIUIMBIR ra3y i3 pasiie npodypeHux ceepanosuH. ['eosoriuHa
mozienb OKTA0PCHLKOrO POAOBHILNA XAPAKTEPHIYETHCA BIACYTHICTIO CTPYKTYPHO-TEKTOHIYHMX
€/1IEMEHTIB, 1O 3a CBOIMM PO3MipamMu Ta (POPMOIO MOIKYTh PO3IISLIATHCS K MOTEHLUIITHI NACTKH 3
MPOMVCIOBHMH 3aNacaMi BYTTIEBONHIB. Taki MacTKy 3'SARIAIOTHCS JMIIE HA 3HAUHHUX TTHOWHAX
6 — 6.5 kM. JIns BUABJICHHS NPHYMH HEraTHBHHUX PE3y/bTaTiB OYPiHHA ¥ MHHYJII POKH B MEkKax
ponOBUILA 3a pe3yiabTaTtami ceiicMiunoi 3itomku 3-J1, axa Oyna nposesena y 2021-2022 pokax,
BHKOHAHO PO3PAXyHKH Ta AHAN3 CEHCMIMHMX IHAMKATOPIR ByraesonHiB OO0 eMHl poznoaiim
CEMCMIYHNX THAMKATOPIB BYrIeBOAHIB s  OKradpebkore poaosvma Oyan o0umcneHi 3a
ACNOMOIOK TeXHOJI0r1ii Ta nporpamMuoro 3abesnedenns komnaxii Schlumberger. 11 posnomisin
ZO3BONMIN BHSIBHTH 30HH TEOJOTIMHOTNO cepefoBHma ado reonoriusl Tina, NMepCrnekTHBHI Ha
HAABHICTb BYTJIEBO/IHIB

Jaa  NOoACHEHHA HEraTMBHHUX pe3yabTaTis OypiHHA CBEPANIOBHH Yy MHHYI POKH
nodynosana o06°emna uudpora MOXeNb reoNOMYHUX Tijl, MEPCNEKTHBHHX HA HAABHICTH
ByriesoaHiB. Ha puc. 1 mokasaHa npoekuis 3a3HaYeHHX reoNorHuHHX Tin Ha BiAOHBaKOUY
rPaHULIIO, SKa BIANOBIAAE NPOAYKTHBHOMY ropusonty M-3 y Binknazax cepeanboro kapGomny.
I'eonoriuni Tina BigHOCATHCS 0 pizHEX rudMH. Kosnbopore 3abapeieHHs CAOYKHTB IS
3PYUHOCT! Bi3yanbHOrO CHpPUIHATTS OKPEMHX reOJIOrYHHMX Tl | He Bianosizae ranbuui abo
nesHoMy crparurpadivHomy niaposmisny. 3 pHCYHKY BHIUIMBAE, 110 Maibke Bci npolypeni B
MHHYJI POKH CBEP/UTOBHHH HE PO3KPHBAIOTH MOTEHIUITHO Ta30HOCHHX TeOomoTiuHNX Tim abo
MEPETHHAKTD JHLLE X nepupepiiiHi 4acTHHM,

AHani3 HaBeJeHuX AaHMX [103BOJSE 3pOOMTH BMCHOBOK, LIO CBepIoBHHH npolypeHa B
MHHYJI TIEPIOH 3HAXOAATLCS ¥ HEONTHMATEHIX YMOBAX HOA0 PO3TAIYBAHHS T€OMOT UHIX TiM,
MEePCNeKTHBHUX Ha HasBHICTh BYTEBOAHIB. Boun npoxoantes y Gesnocepentiii Oau3bkoCTi 10
HaBeIeHHX TEOJIONYHMX TiJl Ta MOASKYANM TOPKarTbhea IX Ha kpasx. Lle nosicHioe oTpumati
He3HaYHI MPHIUIMBH Ta3y Ta KOHAGHCATY 3 MacTOK, L0 Bi/INOBIAI0TL 3a3HAYEHHM Ie0Nor YHHM
Tinam

[MepenymoBoo yenimnol peanizauil nogansbwol possigku Oxradpeskoro poxosuma €
norsudbrnena iHTeprnperauisn pe3yabrartiB ceficmopospiaku  3-J| Okradpchkoro ponosuina
BKJIKOYAKYH YTOUHEHHS CTPYKTYPHO-TEKTOHIMHOI MOJAEI Ta aHami3 posnogune ceficMmiuHuX
IHIAHKATOPIB BYIJIEBOHIB.

Pucynok 1 - TTpoekuis reosoriyHux Tijl, MepCneKTHBHIX Ha HaABHICTL BYIVIEBOAHIB Ha
Bi0HBAIOUY rPAHHLIO, KA BIAMOBIAAE MPOAYKTHBHOMY ropusonty M-3 vy siaknazax C2m
CepenHbOro KapooHy.
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IH’KEHEPHO-I'EOJIOI'TYHI OCOBJIHBOCTI CAPMATCBKHX I'V/IHH
I'OLAHCBKOI'O PAHOHY PIBHEHCBKOI OBJIACTI

Boiumoesuy Maxcum leoposus, cmyoenm cpynu H3I'-23-1
Hayroauii kepienur: ooy. kaeopu I'PH, 'onmapsoea Hamanin Bikmopiena,
lsano-Ppanriscsruit Hayionansnui mexniyHuil Veieepcumem uagimu i 2azy

[TpomMucnOBO-rOCTIONAPCHKE OCBOEHHS TEPUTOPIH HEMHHYUE TATHE HA cede mopymeHHs
0anaHcy KOMMOHEHTIB NPUPOIHOIO JA0BKILIS. B pe3yibTari 3MIHKETBCS PEXKHM [Mi3EMHIX BOJ,
301/IbIYETLCA BOMOTICTL MACHMBIB [NIMHUCTHX MOpia, Moxe BiabyBarucs iX miZTOIUICHHHA, WO
CYNPOBOUKYEThCS HAOyXaHHAM TPYHTIB ¥ OCHOBAX CMOPYA Ta YTBOPEHHSM 3CYBIB HA CXHJAX,
CapmaTtceki BiIKNazaH NOCHTH IHPOKO MOMAPEHi Ha TepuTopil YKpainu i B CYMIKHHX KpaiHax i
3HAXOAATLCA B Mekax rinOMH aKTHUBHOI 30HM GYHIAMEHTIB iHKEHEPHHX CHOPYA Ha TepuTopii
gia Kapnar no Ilpukacnio. HaiiGinemy npoGnaemy it OyaiBHHUTBA CTAHOBINTHL HaOyxaroui
FIIMHH, 1O HANEXaTh 10 CTPYKTYPHO-HECTIHKHX TIPYHTIB, SKI MPH 3MiHI BOJOIOCTI 3MiHIOKTH
cgoi Oyaisenshi Bnactusocti. Ilpn 3sonokenni rmH Ta TPpuBALIH (X B3aEMOZAIl 3 BOAOK
3IMIHIOIOTLCA Maibke BCI BIACTHBOCTI, CYTTEBO TMiABHUIYETLCS CTHCIHMBICTL Ta 3MEHINYETHCS
MILIHICTh.

Capmarcekl BiAKIaAH WHPOKO MOLMPEHI B MIBAEHHO-3aXiaHiil €BPONEHCbKiH 4acTHHi
CxigHoerponelicbkol naarhopmu 1 3ansraroTs Ha Tepuropii i Kapnar B 6ik YopHoro mopsi, B
Kpumy, Ha Kapkasi i nepexonsars Ha iHwmii 6ik Kacrito. Bes Teputopis nokpHTa CapMaTehbKumu
Biiknaaamu, Oyaa MOPCbKMM DaceifHOM 3 KiJIbKOMa HEBEJIMKHMMN 3aTOKaMI.

I'OmaHceknii paiidH — KOMMIIHINA PANOH y MIBAEHHO-CXIAHIH 4YacTHHI PiBHEHCHKOI
obmacti Ykpainn. PafiorHnii nentp — cmt. [oma OcHoBHA pivka — ['opuHb. binkina vacTHHa
paiiony Jiexurk y mexax Bonuncekol BucounHn (PiBHeHCbKe mnaro — nijBHLIEHA JecoBa
piBHHHA, po3MexkoBaHa sipaMu Ta Oaskamu), Kpaifus nipHiuHa — B Meskax llonicekol HH30BHUHM.
3HaxXOAUTBCA YV 3axXiTHOVKPATHCBKIH micocTenosiil (izuko-reorpadiuniii nposiniii (Sinbima
yactuHa) Ta Boanncskomy [Momicei.

I'nuHa 3yCTpiHacThCs 110 BCHOMY paiiony. B ocHOBHOMY, L€ CIpi IJIHHM CapMaTCLKOIO Biky.
OCHOBHI iX 3anac 3HaxXO/AThCs Yy PojoBHINAX nodnu3y cin byrpud, MuummH, ®paHieka,
Kvpossanu, Cumonis, [owa, ne y munynomy Oynu noOynosaui uerenbHi 3aBoau, OlibicTh 3
AKHX, KPiM BHIIE 3raganoro I'omaHcekoro, Cb0roani He QiloTh,

V cepenHbOMYy 3araiibHa MOTYKHICT CAPMATCHKHUX BIJIKNA/IB HA TEpHTOPIT PiBHEHLHHH
KOJIMBAETLCA B Mekax Big 3—5 M mo 25—30 M. Bigkaagm capmaty MOKHA BBaKaT
HAHMOMOAIIMMH B JOAHTPONOreHOBOMY KoMmuekci mopia Pismencoxoi obnacti. Bomn
NepekpHBAKTHCS HYETREPTHHHIMH TORIAMH ab0 De3MocepeTHbo BIXOAATh HA ICHHY MOBEPXHIO,
BIZITpaloyul 3Ha4Hy poas y (popmysanHi cyuacHoro peasedy obnacri, oco0aHBO Ha MiBaHI, €
MiJl MOKPHBOM CapMaTChKHX BaNHAKIB 30epernucs BiZl PO3IMHUBY 4HCIEHH] ocTani (puc, 1).

Ctan Ta (isnyHI  BMACTHBOCTI  CAPMATCBKMX TJMH HAa  BHBYEHIH  TepuTOpil
XapaKTePH3YIOTLCA [eAKOK) HEOLHOPIAHICTIO 33 IUIOWEK Ta MMOHHOW 3aisraHHs, o
MOB'S3aHO0 3 YMOBAMH OCAJOHAKONIHYEHHS Ta MOJAAJBLINOI 3MiHM CTaHy Ta BJACTHBOCTEH
BIJAKNAAIB M7l BIUIMBOM MPOLIECIB AlareHe3y, enireHesy Ta BHUBITPHOBAHHS. a TakoX 3
TEKTOHIMHUMI YMOBAMH paliony.

[lpupona iHKEHEPHO-rEOIONTHHNX BJACTHBOCTEH CAPMATCLKHX [JIMH MOB'S3aHa 3 1ICTOPICIO
Ta PEKUMOM MOPCHKOro Oaceiiny. B sikomy BiAOYBAIOCS HAKOMUUYEHHS OCAIB Y CAPMATCHKMIT
BIK, @ TAKOXK 3 HACTYITHHMH YMOBaMIl IXHBOTO icHyBaHHA, CapMaTchke MOpE 3aiimMano niowmy, sk
unnimue Cepensemue mope Ta mpoctip Big Bigencexoro Gaceitny mo mycrem Kapaxymn. To
Hacnpasal OyB ckaaaHuil 3aMKHYTHI DaceliH, MO NpEeaCTAaBAfE CHCTEMY BHYTPILIHIX MOpIB,
3'€IHAHMX OAMH 3 OIHUM NTPOTOKAMM,

Capmarcbke Mope Oylo HEUIO ONpiCHeHe BHYTPIWIHE Mope, GiM3bKe 3a CONOHICTIO 10
Yopuoro mops. Lls COMOHICTL 3MIHIOBANACH SK V TOPH3OHTATHLHOMY HATIPAMKY, TaK 1 33 HacoM,
Capmarchke MOpe BKIHOYANO BEAMKI 3aTOKH Ta NPOTOKM, 110 MO3HAYWIOCH Ha XapakTepi
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HAKOMHYEeHHs Ta (GOPMYBaHHA TTHHHCTHX OCAMIB MPOTArOM YCLOr0 CapMaTchKOro Biky Oyim
JIOCHTH CKJAZIHHMH T4 HENnoCTi HHHUMH, NMpO [0 CBIA4ATH JITONOM4HI 0COONMBOCTI, YMOBH
3aUAraHHs [IHHMCTUX Ocanis Ta ixuid (aynicruunuii ckaan. Jlocnimkyioun mopeeky (ayny,
H.l. AuapycoB nepekoHMMBO NORBIB, 1o conoHicTh Boau I'ammusko-Iloninsceko-/lokilicskoi Ta
Kpumesko-Kaskazbkoi wactun Capmarcekoro mops Oyna pizHow. Y nepuiiii — BOIM MeEHL
CONOHI, y aApyrii — masumeHol conoHocTi. [loscHenns: uboMy BiH 3HAXOOMB y ONPICHEHHI BOAN
3axignol wactuen CapMaTChKOrO MOPS PIUYKOBHMH BOJAAMH, W0 CTIKAOTH 13 TepuTOpii
HUHIWHLOT CxigHol €pponn. Y 10il Yyac sk piukosuil crik i3 Kpumcebko-KaBka3bkoro periony
Oye nesenukum, Ha pisny cononicTb 3axiasol ta exignoi yactun CapmMaTcbKOro MOpsi BKasye
poznoain npicHoBoaHoro Momiocky Cerithium. V' capmarcekmx Bigkmamax Jlakificekoi Ta
I"anuiifichKol 3aTOK BiH 3YCTPIYAEThCA VIOCTANb, 4 HA CXOIm - Mail’ke MOBHICTK 3HWKae. Ile
AOBOAMTD, 1O CAPMATCHKI BEPCTBH Y CXIAHINH YacTHHI BiAKJaaaaHcs 3 Giibll COJOHHMX BOM. HIXK
y 3axigHiil wactuni Oaceiiny, B cuny 1bOro, raMHMCTi OCajM, WO HAKOMHYMIHCS B Oiabin
CONOHI BOAI CXIZIHOI YaCTHHM MOpPs, NOBHHHI Oyau chopmyBaTH IIMHHCTI MOPOIM 3 Oinbin
I ABHLICHOK) MIHEPANi3aUIE) NOPOBOIO PO34nHY, a 0camu, wo chopmyBain IHHUCTI NOPOAN B

LlitkoM 3aKOHOMIPHO OWIKYBAaTH, IO JesKi TMOKa3HWKH CKNajay Ta BiacTUBOCTell
CAPMATCHKUX IIINH 000X PErioHIB MOXKYTh CYTTEBO BIJIPI3HATHCS MikK COOOH.

I1iz MiKpOCKONOM CapMaTChKl TJIMHM NPEACTABAECH] Y BUIIISAL NEJITOBOI MACH JKOBTYBATO-
KopnuHeBnx BiATIHKIB y [liBHivnomy [IpuuopHOMOpT Ta 3€meHyBATO-CIPOTO KOTBOPY 3
JKOBTYBATHM BiZITIHKOM v 3axiaHoMy perioxi (FowaHcekuii paiion). TnuHl MICTATh HEBEAHKY
KIJIBKICTb &/IEBPHTIB T4 TOHKOMI WMAHKCTOro Matepiany (tabamug 1).

Tabnuua 1 - I'panynomMeTpHH4HIiT | MIKpoarperaTHiil CKiial CepeiHbOCapMaTChbKHX THH

CratucTirsi lNomancermii paiion PIBHEHCHKOT 0OTACTI
e aaaid S Ciaax (ppaxuit, % KoeimenT
ArperoBaHoOCT1
IICOK ANEBPUT IJIHHA R
> (105 Mm ().05—0.!():[ MM = (L0035 v s 4acTHHOK < 0,005 v
E7K1 KOTTHBAHHA 036,78 10.9-42 1 46,1=93.0
in— 10 02+8.11 19,5+71.2 23 4+74 8 1.0/2.22
Cepenne .\ 2,02 2407 7297 .73
3.77 49,04 47,19
CTarIapTHE BIANHICHHA 110 10.53 124 0.44
S 18.01 154 16.62
11bKICTS BH3HAICHD 15/15 L5/15 15/15 15
Jucnepcia S i 53 0,64
324.36 237.78 6,22
Koeduwenr sapiamin V. 34,30 44.0 17.0 41.57
Yo 51,20 3144 35.0
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Cryninb  AMCHEPCHOCTI  FIMHHCTHX — MOPiA  OUiHIOBajacs  3a pesyanaTaMH
rpaHyJIOMETPHYHOrO Ta MIKPOarperaTHoro asanizie. AHami3 NiTONOr4HUX ocodauBocTei
CapMaTChKHX TIIHH 03BOJNB 3pOOHTH TaKi OCHOBHI BHCHOBKH

a) rpaHyjomeTpuuHui Cknag ramd 13 [owancexkoro paitony ta  [liBHiunoro
[IpyudopHOMOP'Ss MOCHTE OAHOPIAHMH, MO CRIAYATE MPO TEpeBa’kHe 3HECEHHS TEPUreHHOro
MaTepiany 3 OJHIEl reonorivHol nposiHuii — CxigHoeBponeiicskol marhopmu,

0) 3a cryneHeM 3acO/IeHHS [JIHH CHOCTEPIracTbes 3HA4HA BIAMIHHICTL, binbwe 3aconeni
rman (B cepeannomy B 25 pasie) nomwupeni B IlisHiuromy [Ipruopuomopi, ne Boru
BIZAKJAAAJHCA B YMOBEX [MABHILEHOI COJIOHOCTI MOPCHKOI BOAM CapMaTChKOro MOps, MEHILU
3acosieni - B I'OmancbkoMy paiioni, 1€ MOpPCbKA BOAA ONPICHIOBANACH PIMKOBUM CTOKOM 13
CxigHoeBponelicekol maathopaymn;

B) MiJIBUINEHMIT BMICT BOAHOPOZYHHHMX COMeit y ranmHax [ 0maHchKOro paifony 3HaiimoB
cBoe  BigoOpawenHs vy Mmipi ix  arperosanocti.  KoediuieHTH — arperoBaHocTi
cepeHbLOCAPMATCLKHX TIHH JIIA HacTHHOK po3mipoM menine 0,005 B 2,5 pa3u TyT BHILI, HIK Y
riaun [TisHiysoro [TprudoproMop's.

Cran Ta (isuuHi  BHACTHBOCTI  CAPMATCLKMX [JHH HA BHMBYCHIH  TEPHTOPIL
XApPaKTEPH3YIOTLCS EAKOI0 HEONHOPIIHICTIO 3a TUIOWIED Ta [IMOMHOIO 3aiiraHHsd, o
MOB'A3AHO 3 YMOBAMH OCA/IOHAKONMHYEHHS T4 NOAANbIIOI 3MIHHM CTaHY T4 BIACTHBOCTEN
BIAKIANIB NOiA BILIMBOM MPOLECIB JiareHe3y, enireHesy Ta BHUBITPIOBAHHA, & TaKOK 3
TEKTOHIMHUMH yMoBamM paiiony. Cepenni 3HauYeHHs MPUPOAHOI BONOrOCTI /IS  TJHH
I'omaHceskoro paiioHy jopisHiotote 036; 0,33; sonorocti Ha mexi rtekywoceri 0,65, 0,67:
nopucrocti 50,5%., 48,5%; minssocti 1,74r/cm’ (1,89 r/em’. Haiimenn HaOyxauumu € rianHi
CepenHbOro CapMaTy, MmO 3a1araloTh HAa MOBEPXHI | MIAMAIOTHECS IHTEHCHBHOMY BIUIMBY
atMochepHHx OMamiB 30HN HAAMIPHOTO 3BONOKEHHS Ta 3HAYHOI arperizamii. Po3mip BImIBHOTO
HaOyXaHHsA IHWHX CapMAaTCLKUX IJIMH PerioHy AOCHThL O/M3bKa, 1pu cepeaHix sHavenusx 0,20-
0,26. Tuck naOyxauusi riuH 'omancbkoro paifony 3Ha4HO MeHwe, Hik y riamH [liBdigHoro
IMpugopromop's. CyTTEBI BIAMIHHOCTI ¥ CKAami, cTani Ta (DI3HYHIX BAACTHMBOCTAX CapMaTChKHX
it [owaxcekoro paiiony Tta ITiBniunoro IMpusopHoMOp's 3HaHLUIM CBOE BiOOpaKeHHH V
iXHbOMY HaOyXaHHI Ta y MOKa3HUKAX MeXaHIYHHX BracTHBOCTEH. bBinbin 3aconeHi riMHU
I'OlAHCHKOrO pailoHy 3 MABHILEHUM BMICTOM MOHTMOPUIIOHITY, MOWKPEH] B 30HI HAAMIPHOTO
3BOJIOKEHHA, @ OTKE BIAPISHAIOTHLCA [MIABHLICHOK BOIOINCTIO TA HEBHCOKOK) LIIIBHICTIO,
HabyxaioTb MeHIIe, HIK OAHOBIKOBI MeHm 3aconeni raunm 3 [lismiunoro Ilpudopromop's,
MOLIMPEH] B 30H] HEJOCTATHBOIO 3BOJIOKEHHST.

OITHKA I'IPOTEOJTOTTYHHX KPUTEPIIB MPOTHO3YBAHHS
HA®TOI'A30HOCHOCT!I HA YOPHIIBCBHKIH ILVIOWI NEPEAKAPIATCHLKOI'O
MNPOTUHY

JMimquncora Temana Jsumpicna, emyodenmea zpynu H31'n-24-1
Hayroeuit kepisnux: doy. kaeopu I'PH, [ybei Hamanin Boaodumupisna,
leano-Dpankiscoiuit nayionansnuit mexnivnuit ynieepcumem nagmu i 2azy

Ieonoriurmii porso3 abo reosorivie oOrpyHTYBaHHS AOLINLHOCTI NPOBENEHHA MOLIYKIB
NMOJATAE B APTYMEHTOBAHOMY [OBEEHHI HAABHOCTI B Haapax nocninxcyaanoi TepuUTOpii
CHIPHAT/IMBHX YMOB Ui (GOPMYBAHHs Ta 30ePeKeHHs CKyIHeHh HaQTH i rasy.

Ha npalmnu BHKOPHCTAHHSA O3HAK Haq)TOI”B.SOHOCHOCTl MPOBOLHTLCA NPH nporﬂosynanm
MPOAYKTHBHOCTI OKPEMIIX reosoriyHHx 00 eKTiB LIAFX0M aHam3y Tak 3BaHHX KPHTEpIiB Ol HKH
Ha(pTOra3oHOCHOCTI

Kpurepii oninks HahTOrazoHOCHOCTI — L€ 03HAKM HA(TOra3oHOCHOCTI, HA OCHOBI AKHX
NPOBOAUTECA BH3HAYEHHA MOAIMBOI HA(TOra30HOCHOCTI IeoNorivyHUX 00 EKTIB 3a CTyIEHEM
ixHbo! nepcnekTuBHOCTI. [lpn  UbOMY BHAINAETHCA N ATH OCHOBHHX [IpYN  KPHTEpiiB:
CTPYKTYPHO-TEKTOHIYHI, miTonoro-aiianbHi, reoXiMiuHi, riAPOreonorivui Ta MNPHPOIHI
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Hadrorazonpossy. Ilepmi 4OTHPH rpynu KPHUTEPIiB BIAHOCATLCSA [0 ONOCEPEAKOBAHMX, a
OCTAHHA — 5K NPsiMa O3HAKA HA(PTOra30HOCHOCTI HAZAP.

Iiaporeonoridi KpuTepii O HKKOTE NEPCNEKTHBH HAPTOra30HOCHOCTI HAAP 3 NOrAsAy Ha
CKNaa, YMOBH cbopmyBaHHa Ta mmamky NiZI3eMHAX BOJI.

Y nmpoueci mirpauii BYIJICBOLHIB Y HAAPAX, & TAKOK nia 4ac GopMyBaHHA i 36ep1raﬂwa ix
CKYITHCHb BEHKA POIIb HAICKHTH riaporeosiorivsnm daxropam. Cneundivni reQJIOr YHi YMOBH,
B SIKMX 3HAXOAMTHCS BOJA, 11O CYNPOBOIKYE Mnoknanan HaTH 1 rady, a Takok 3MiHH B 1T CKJaul,
SIKI 3yMOBIEHI B3AEMOZICIO 3 BYIIEBONHAMI, A03BOMMOTE BUKOPHCTATH HEsKi TifpOreonorini
MOKA3HUKH U1l [IPOTHO3YBAHHS uad)rorasouocuocn AK BEJHMKHX Tepmopm TAK 1 OKPeMHX
JOKaJIbHUX CTPYKTYD. JINst UbOro HeoOXiAHO AETANbHO BUBYATH JMHAMIKY 1 XiMIYHHIT ckhan
MIAaCTOBHX BOJ.

INigporeonoriuni kpuTepil NOAIMAIOTHCA HA TIAPOAMHAMIYHI | TIAPONEOXi MItHI.

o ocHOBHHX ﬁupommamiqﬁnx YUHHHKIB, #AKI 3YMOBJIKOKTh BUOIP TiApOANHAMIYHMX
KPHTEPIiB 71 OLli HK1 penona_nwm HA(hTOra30HOCHOCT] HAZIP BIAHOCATLCA YMOBJ NOMIHPEHHS B
npocrop: 30H 1 obnacreii YTPYZAHEHOTO Ta IHT@HCHBHOTO BOZOOOMIHY | nnporeo.nontmoro
3aCTIMHOIO PEeXMMY, @ TaKOXK CTYNiHb MPOMWTOCTI iHQINBTPauiiiHKMMH BOJAMM  BIAKIANIB
OKPEMMX CTPYKTYPHHX MOBEPXiB Y MPOCTOPI Ta B 4aci TOULO.

ITpu mporHo3i HaQTOra30HOCHOCTI BHKOPHCTOBYIOTHCS THIT BOA | XapakTep iXHbOI
3arajabHol MiHepanisauii’ KoedinieHTH Meramop(bisauu BOA, CYIbOATHICT, Mu\poe.rlememu
(amoHii, ioa, OpoM, Gop TOWO), PIAKICHI Ta PO3CisHI eaeMeHTH (CTPOHUIN, BaHAMIH, HIKED,
Mih, MOMOIEH Ta iH. ),

Ha nocnmijukyeaniii YopsiiBcekiii muomi, ska po3rauwiopaHa y Bryrpimuiid 30Hi
[Mepeaxapnarcbkoro nporuny, Henoganix CrapocamGipcbKOro pOAOBHMILA, CNOCTEPIrarTHCs
YMOBH HOPMaJIbHOI MAPOXIMIYHOI 30HANBHOCTI, MOKHA 3ayBaKUTH 3MiHY BIAaCTHBOCTEH BO/N.
Jins mpuknany 30inbimennHs MinHepamizauii, crenmeni metamop(izaiuii BOR 1 mepexim BiA
riaApokapboHATHOHATPIEBONO THITY BOA 10 XJIOPKANBLUIEBOIO 3 IIHOHHOI0.

Di3HKO-XIMIYHI XaPAKTEPHCTHKH TIACTOBMX BOM 3a/1€kKaTh Bij TMIMOMHH PO3TAIIYBAHHSA
BOIOHOCHOTO TOPH3OHTY 1 CTPYKTYPHO-TEKTOHIUHOI OyaoBm paiiony. [Ipu nporHosysaHHi
HadTOra3oHOCHOCTI HEOOXIZIHO BPAXOBYBATH IiIPOTEOIONHHY 3aKPHTICTL TOKANLHUX CTPYKTYD,
siKa BH3H@4ac CnpuATAMBI yMOBH 30epeeHHd HadTOBHMX | rasoBux nokiaaais. JocnijukeHHs
CTYTNEHIO TMAPOreoaoriYHoOl 3aKPUTOCTI HAAP NEPI 32 BCE BPAXOBYIOTh CYHacH! IMpoOreosnoriyHi
ymoen. [Ipore Baknneo 3aznaunTy, mo 36epexenns noknanie y [lepenkapnarchkomy mporusi
3aJ€KUTH L€ if BIZ 3aKPUTOCTI JOKAJBHHX CTPYKTYP, AKA BHKJAIOYANA B MEBHY MeoJIOri4Hy enoxy
NPOHUKHEHHA | aKkTHBHMIT pyX iHbiakTpauiiivmx Boa B nopoal. Y soni Ilepenkapnarchbkoro
MPOTHHY PYX MiZI3eMHUX BOJA MaE€ BPaXOBYBATH BEPTHKANLHY i FOPH3OHTANBHY IMAPOXiMIYHY
30HAJILHICTD.

ToBwmuna 30HM akTHBHOrO BOROOOMIHY B LpOMY perioni cranosurs sig 300 no 600
merpiB. Hitkde wux rnuOMH  MOWIMPEHI 30HH  YTPYAHEHOro BOLOOOMIHY, 1€ pyx BOJI
Bi1I0yBaETHCS NHINE B He 2HA4HIX MaciTadax. [Ipore RaskNMBO 3aBaHTAKUTH, O GOPMYBAHHS
HadTH | razy nepepakHO NPHYPOHMHE 10 30HHU AYKE YTPYAHEHOro BofooOMiHy, abo Tak 3BaHOl
3acTiiiHol 00CTaHOBKH.

Bopna 3i ceepuiosunn 14-J1C, unoGyra y 2023 pout 3 raubuHu 5390-5355merpiB, Mae
ryctuny 10398 — 1052,5 xr/m®. 3aranbna Minepanizauis JOCHTb BHCOKA. XiMiuHHIT CKAa BOZ !
BMICT HaTpii + kaumiii — 29,1%, xanbuiii — 14,63 %, maruiii - 6,26 %, xaop — 44,68 %, cyasharu
— 0,8 %. Takox € pnaHi nMpo BMICT JIOKCHHY Cipk B o0Desisi — 620 mr/n. Tun Bogm —
XJIOpKaIbI BRI,

Opnnax Ha 3aransHOMy (POHI HOPMANBLHOL T1APOreOIOriMHOI 30HANLHOCTI 3YCTPIMAIOTLCA 1
riAPOXIMIMHI aHOMAJIBHI A1IAHKH,

[iaporeononydi MokasHUKH HAaTOHOCHOCTI naneoreHoBux Biaknanie CkuboBOI 30HM
Kapmat y 38’A3Ky 3 HEZOCTATHBOK KIABKICTIO JAHMX BHMBUEGHI HE B MOBHiH Mipi. Slx Bimomo
MOKa3HHKOM Ha()TOHOCHOCTI MOJKE CIYJKHTH MiHEpatisauis niacroBux Boj 1 iX Meramopgizauis.
Boau 3 mivepanizauierd Ginbine 20 r/n 1 BHILE Ta XJOPKAIbUIEBOro ado rapoKapObOHATHOrO
THITIB MOXKYTh BBAZKATHCA AK CYNYTHI MPOMUCTOBHM CKYMHUeHHAM Ha(TH.
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NPUKJAAI CBEPJIOBHHHU 914-NNACIYHAHCBKA

Muciox I0pia leanosuy, cmyoenm epynu H3I-23-1
Hayrosuii kepienur: ooy. kagpeopu I'PH, I'onmapsoea Hamanin Bixmopiena,
lsano-Dpanriscorudt Hayionansmi mexniyHuil Veieepcumem uagdm i 2azy

3 MeTOKW MAeTanLHOTO BHBYEHHS MNPHUPOIHHX YMOB MAiaaHuMka ceepasoBunn 914-
TTaciyHAHCHKA 13 PO3MILUEHMMH Ha HbOMY [PHBHIIKOBHMH CHOPYJAMH Ta OUIHKH B3a€MOAil
NPHUBUIIKOBHX CHOPYA 13 HABKOJMIIHIM CEPEAOBHIUEM, NPOBOAWIOCH Bu3HA4eHHA (i3uKo-
MeXaHITHHX BJACTHBOCTE TPYHTIB.

MacoBy BOJOMCTb IPYHTY BH3HAYAKITh, AK BIAHOWEHHS MACH BOAM, BUIYYEHO! i3 IPYHTY
BHCYLIYBaHHAM 110 NOCTIITHOI MacH, 10 MACH BUCYILUEHOIO IPYHTY.

3pazoKk TPYHTY JAnA BH3HAYEHHsS BOJOrOCTI BIAOMPaOTH Macow Bia 15 r mo 50 r,
MOMILLAKTh Y 3a3/1alleriib BUCYLIIEHY, 3BaKeHy 1 MPOHYMEpoBaHy OHKCY | LIUIbHO 3aKPHBAIOTH
KPHILKOKO.

Brokcy BiZIKpMBAIOTHL i PA30M 13 KPHIIKOIO MOMIIAIOTE ¥V HATPITY CyHAbLHY wady. [pyHT
BHCYLIYIOTh A0 MOCTIHHOI MacH 3a Temniepatyph (105 = 2) °C.

[Miwani rpyHTH BHCYWYIOTH NPOTArOM 3 rog, a inwi - nporarom S5 roa. Hacrynmi
BHCYIIYBAHHS MMIIAHUX IPYHTIB BUKOHYKOTh NPOTATOM | roa, iHIINX - npoTsroM 2 rojuH.

[licas BucyinyBaHHs OOKCH BHIIMAKOTH 13 CymmabHOT wadu craBasTe B €KCHKATOP,
JOTPHMYHUUCE MPU LBOMY NPABHI TEXHIKH DE3NeKH, 3HOBY 3BAIKYIOTb, OTPHMYIOUH IHAYCHHS
Baru a0COMOTHO CYXOro IPYHTY, 3aNuUCYIOTh PE3YILTaTH.

Jlani BH3HAYAKOTH BArOBY BOJONCTH [PYHTY Yy BIZICOTKOBIii (DOPMI, BHKOPHCTOBYKIYM
CI1i BB IHOLIEHHS;

W= 100-(mq—mqp) ‘ (l)

me—m

[e: Mgy - Maca BUCYLLEHOTO IPYHTY Pa3oM 3 OI0KCOM Ta KPHIUEUKOI, I

M,y - Maca BOJIOTOroO FPYHTY Pa3soM 3 DHOKCOM Ta KPHIIEUKOIO, T,

m - Maca MOPONKHBOTO OKKCY PazoM 3 KPHILIEUKOK, T,

Mix napor0 3Ha4yeHb BOJOrOCTI, OTPHM@HUX B Pe3yabTaTli PO3PAXYHKIB, AJMA OQHOrO
IPYHTY BH3HAUAIOTL CepeaHE 3HaueHHs Bojorocti, [Ipy ubomy pi3Hnus M ABOMA CILIBHHMH
ZHAYEHHSAMM BOJOrocTi He noeuHHa nepesuinyBatu 0,02 r abo 2%. B iHmoMy BHNajaky
AOCIIIPKEHHSA NPOBOASTE HOBTOPHO.

Hapani OyayTe npuBeneH! MPUKIAAN PO3PAXyHKY BaroBoi BOTOTOCTI 3paskis Ne2 ta Ne3 3a
(hopmynow (1).

Po3paxyHOK /I8 NepLIoro 3pa3ka MaTHMe BUIIS/L

100-(55,03-49,39)

wi(1) = 49392385 22,08%
wa(z) = SR g5

OT:xe, cepe/iHE 3Ha4YeHHS BaroBol Bojoroct ans npobu Nel:

22,08+22,08 = 22,083 %

Po3paxyHOK 1Jisl TPETLOIO 3pa3ka MaTHME BHIJISIA

w2 =

w3(1) = %‘:‘;’3‘2’ = 21,998 %
w3(2) = XD 51 998 %

Orxe, cepenHe 3naueHHs Baroeol Boaorocti s npobm Ne3:
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24 pewy

w3 = 218421998 _ 51.998%

OG’emna sonoricts (W,) — BiaHOwWeHHs 00'€My BOAH B TPyHTI A0 00EMY TpyHTY,

BHPAJKEHA y BIACOTKAX. Bu3nauaeTrcs 3a popmynoio:
__1p0-{my—mg)

Wy = ——20  (2)

Jie: My - Maca BUCYILIEHOTO IPYHTY pa3om 3 DIOKCOM Ta KPHILEHKOIO, T

My - Maca BOJIOTOro IPYHTY PasoM 3 DIOKCOM Ta KPHLIEUKOH, I,

V — 06 eM 3pa3zka TPYHTY, 110 BiATIORIA€ 08’ €My PiKydOro Kiblisi.

OcCKiJIbKH B HALIOMY BHNAAKY i3 0AHI€l Mpo0H rpyHTY OEpeThes no ABa 3paska, als AKHx
MPOBOASTL BUMIPIOBAHHA OCHOBHMX (I3M4HHX XapakrepucTuk, 10 y (opmyni (2) cain
BPAaXOBYRATH 1€ if CEPETHE 3HAUEHHS 00 €My BOAM IS HMX JBOX 3pa3KiB. |3 BpaXyBaHHAM IHX
ocobaupocteii hopmyna Halyne HACTYIMHOTO BUIIISAY:

100 (’"1(1)'mu(n)"'(ml(z)"mo(z))

WO = v . s (3)

JIe: My(q) Ta Myq(z) = MACA BOJIOTOTO IPYHTY Pas’oM 3 OIOKCOM Ta KPHIIEYKOIO MEpIIOro Ta
APYTOro 3pa3KiB BIAMORIIHO, T

Mq(q) TA Mg(z) - Maca BOJOTOrO FPYHTY pa3oM 3 DIOKCOM Ta KPHILNEYKOK TIEPUIOro Ta
ZPYroro 3pasKir BiAMOBIIHO, I';

ITposenemo pospaxyHok 00’emHol Bonorocti 3a (opmynoro (3) ans npodu Ne3:

100 (548 —149.12)) ;r ((54.8 — 49,12))

W, =

= 69
=0 11,36%

PesyastaTti pozpaxyHky BaroBoi Ta 00’€MHOI BOJIOrOCTI A 1HIIKX 3paskiB HaBedeHi v
radmuui 1.

Tabauua 1 - OCHOBHI NOKA3SHHUKK JJIA BUSHAMCHHA BOJIOTOCTI

= Broxcu 2
E. E . " [Tpupoauna BoaOricTs, %
3 €L | gEz ‘
o a [ g = 'ﬁ =} 26 2
= e 58 = 2 §-§ ‘C B E g
H 3 2 =B F g EoE =
53 = = BeoHS & & Barosa o
= =
2 3 3
Ne Ne m m, my, w W,
| 24,59 64,26 58.19 18.07
. , )¢
y 33 24.29 54.66 4983 18.91 15188 10,2
2 81 23,85 55.03 4939 22.08 22.083 11,28
Iy 33 5 I
3 H 233 548 4912 22 21,998 11.36
44 233 548 49.12 22
335 244 35.83 50,12 22.2
~ : 222 )
4 53 24 4 53.83 5012 22.2 a2 11,42
= 34 24,54 58,27 51,97 2297
; 34 2454 58,27 51.97 22.97 22568 10
59 243 63 44 57 19.69
[} (
6 59 243 63.44 57 19.69 19,604 1258
77 24.59 61.42 53.6 26,96
7 : : s : 95 5.6:
77 24.59 5142 53.6 26.96 Hon il
22 24.56 60.26 53.25 24 43
8 22 2456 60,26 53.25 24 43 U434 14,02
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Sl
Orke, AK BHAHO i3 PE3yAbTATIB JOC/I JUKeHb, BONOTICT Wls OLABIOCTI Npod rpyHTY CATac
22-24%, Ta 301NLIMYETHCS
BO/IOHACHHYEHICTIO FIHOLIMX TOPH3OHTIB,
[posegeni naGoparopui poboru i3 BuzHaueHHs (PI3UKO-MEXAHIYHHX XAPAKTEPHUCTHK, HA
OCHOBI yoro Oyna CTBOpEHa 3BeJEHA 1HKEHEPHO-TreONoryHa KOJOHKA Ta 3pOobNeH] BHCHOBKH
uono npuaataocti ITE sk npupoasux ocHoB i OyaisuuiTea (tabnuis 2).

Tabnuus 2 - 3BeeHa 1HKeHEPHO-Te0IOTIUHA KOOHKA 3 TADNHIEK HOPMATHBHHX i
PO3PAaxXyHKOBHX [MOKA3HHUKIB BAACTHBOCTEN IPYHTIB

13 roubusHoo Biabopy mnpod. mo noR’sA3aHO 3 OLILIIOIO

Hazpa
IPYHTY

(JACTY
B.2.1-2-

96)

HTICEHePHO-TEOIDITHHOND
CHACMCHTY

LK renesney | BIK FpyiTy
Jhironorivasit pospma 1 novep

Fnascmia g caacndixanii

SIAYSANA 1719 POIPANYHKRIR

HOPMATIEH]

HOPMATHEHI

POGPRXYHKORI

Basoricts
LRI GE

Hueno
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E;

17Ky 0.0,
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oA
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| Troma
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s i
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=

o
-
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=
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=
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°

(@]
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Hepryran
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BUBYEHHSI 3CYBHHUX MMPOLECIB HA CXIJIAX PIYKOBHX [I0JIHH HA
TEPUTOPII NOJITABCLKOI OBJIACTI

Cenie Xpucmuna Murkonaiena, cmyoenmea zpynu H3I-23-1
Hayroauit kepienux: ooy. kapeopu I'PH, F'onmapwosa Hamania Bikmopisna,
leano-Ppanxiecsruit nayionansrutt mexuivnuit yricepeumem nadgnnn i 2azy

Maibke 70 % nosepxHi Teputopii YKpalHu CKIaZeH! HeTBePTHHHHMH BIZKJANAMH, SKi
MOXKHA BiJIHECTH IO JIECOBHX YM JIECOBHIHNX CYrMHKIB. Taki BIAKAAAM JIEIKO MAJAKTHCS
epo3il, PO3MHBAHHIO MiJ JICK MOCTIMHHUX Ta THMYA4COBMX MOBEPXHEBMX BOA. B pesysibrari
TeQNOrYHOI MSALHOCTI BETWKNX PIYOK PIRHMHHA YacTHHA YKpaiHM SBASE CODOK CHCTEMY
AEKINBKOX TIIATO, 1O PO3AIIeH] TOTHHAME PIYOK. B CBOMO Hepry, BeMHKi MNaTo pos3aiigiOThes Ha
MeHLIi BHACIAOK AIAJIBHOCTI MaJHX PIiHOK, AJKepes Ta THMYacOBMX NMOTOKiB Boau. Ha cxunax
PIHOK, L0 AOCHATAIOTL Y BHCOTY JEKIIBKOX ZIECATKIB, @ TO H COT@Hb METPIB, YTBOPIOIOTHCH
i/1eaibHi YMOBH JLISl IOABH 3CYBIB. IX NOMMPEHHS 3HAYHOK MIPOK) MOB’S3aHe 3 HEBHKOHAHHAM
3ax0aiB wono 3anodiraHHs 3CYBHHM NPOLECaM | BIACYTHICTIO MIAPO3MINIB 3 IHXKCHEPHOrO
3aXUCTY TEPUTOPIH i criopy A Bij HeOe3neyHuX 1HKeHePHO-Te0NOT HHHX ABHILL.

Tepuropisi IlonrtaBcekoi o0sacTi pPO3TALIOBAHA B UEHTPAdbHIA 1 MiBHIYHO-CXi/HI
yacTHHax YKpaiHu, Maiixe UiJKoM y mexkax TIpHAHINPOBCbKOI HH30BHHM, HA JiBOOEpEkK
Gaceiiny Jlninpa.

Tepurtopisi ITonrasewkoi oOnacti (opmypanace rij, BIUIHBOM TOPOTBOPHHX MNPOLECIB |
BYJIKAQHI3MY, TPAHCIPECiii (HACTYNIB) APEBHIX MOPIB | HAKONHYEHHS MOTY/KHUX TOBLI MOPCBKHX
BIAKNAAIB, perpeciii (BIACTYNIB) ApeBHIX MOPIB i aKTHRI3auii eposiifHux mpouecis, HacTYNYy i
TAHEHHS JIbOJOBHKIB aHTPOINONEHOBOIO Nepioy.

OpHielo 3 TEpUTOPIii 3 XapakTepHOK s HeHTPaibHOl YKpaiHi reoor4How OyA0BOIO €
ITonTasceke necoee maato. Ha mosepxHi nuaTo 3anaraiOTh HETBEPTHHHI JECH Ta NECOBAHI
CYIVIMHKM 3 MPOLIAPKAMH [OXOBAHOTO IPYHTY NOTYKHICTHO 10 20 M. TTIACTHIAKTECS BOHH
YETBEPTHHHUMMU 4ePBOHO-OYPHMH IJIMHAMM TBEpAOl 1 HANiBTBepa0i KOHCHCTEHUIT MOTYIKHICTIO
10-12 ™, aki € BOAOTPMBAMHU AAA TPYHTOBHX BOA. [lin miaomBo0 uepBOHO-OYpHUX rNHH
3aJ0AralTh CTPOKATI MIMHH HEOTeHY BiZl CIPOro [0 3€JeHYBATOr0 KOIbOPY NOTYAKHICTIO 70 25 M.
Ak 4yepBoHO-OypHM, TaKk i CTPOKATHM IJIMHAM NpHTaMaHHi BracTusocTi Halyxannsa. UepsoHo-
Oypi rIMHY OUIHIOIOTHLCA AK CepeIHBOHAOYXAIoYl | HaBIThL CHIpHOHABYXaK0Mi (THCK HabyXaHHsA
raMH psw 0,04 MITa), a crpokari — sik cnabonaOyxawui, iHOAI — cepeHboHa0yxaw4l (THCK
HaOyXaHHA UHUX [IHH CKIanae psw 0,015 MITa).

OcobnuBy yBary mpu BHBYEHHI NMPHYHH BHHHUKHEHHA 3CYBIB MPHOIIOTL TPYHTOBMM
BojiaM. B pesynbTan aHam3ly npHYHH BUXOJY IPYHTOBHX BOJ HA CXMI B TOMY YH IHIIOMY MiCL
Oyi10 3podaeHO BHMCHOBOK, 11O PYX MOTOKIB IPYHTOBHMX BOA BiAOYBAETHCA MO YJIOrOBHMHAX —
NOHIDKEHHSX Y MOKPIBI BONOTPHBKOTO MIApy.

INopsa 13 cyqacHHMH nponiecaMu peakeHOYTBOPEHHS Ha TepuTopii Y KpaiHi, SKi MOB’ s3aHI
13 TEONONYHOK AIANBHICTIO PIYOK, HeOOXiZAHO BIA3ZHAYHWTH 3HAYHY POJIb €PO3IIHHOI JiSILHOCTI
MOTOKIB NOBEPXHEBMX BOJ NpoTArom Beiei reosoriunoi icropii. OcobGnupy yBary HeoOXiIaHO
3BEPHYTH HA PONb THMHACOBHX BOJHMX TIOTOKIB, PE3YNbTATOM ePO3iitHOI AIAABHOCTI AKX €
YTBOPEHHA 3araulieHb y NOBEPXHEBUX BIAKNAAaX — YJOrOBUH, ApiB, OAlI0K TOLWO.
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B micusax po3milleHHs APeBHIX YW MaBHIX 3CyBiB (GOPMYyIOTbCA yJaoroBuHu, dopma i
PO3MIPH SIKHX OB A3aHI 3 MOBEPXHEK KoB3aHHA UMX 3cysiB. [licns crabinizaiii Takux 3cysi
BHACHIZIOK PIZHOMaHITHHX NPHYHH CXUITH MOXKYTb OyTH 00e3BOIHEHI. alle 3 HACTYNHOK MOABOKD
IPYHTOBHX BOZ IX PO3BaHTa:KeHHA Oyae NPOXOAUTH SKPa3 MO YTBOPEHOMY 3ariHONIeHHIO,

Vnoroeunu, copmopaHi y pi3Hi mepioaM uacy, 3apaz MOKYTh nepedypaTi y pizHOMY
craHi. B Oinbwiocti BUNAAKIB YJIOTOBHHM, WO YTBOPHAMCS B JIABHI YacH, MEPEKPHTI TOBLIEK
HACTYMHUX BIAKIAAIB, YTBOPEHHX NPUPOIHUM LUBIXOM. YJIOrOBHHM, YTBOPEHI y HAall 4ac,
3AMMIMAINTEC Y OiINbINOCTI BUMAAKIB BRUAKpUTHME, (hopMyioun cuctemy spi. Maitike 3asxan
reonoryHy Oyl0By TAKMX YJAOTOBHH BHBYATH JOCHTH JIETKO, @/Ke JUIA LbOrQ HEOOXiAHO Jiue
ZOCIIANTH CXUJIH SPY.

baceiin p. JlHinpo xapakTepHHii pO3BUHYTO PIYKOBOK) CHCTEMOIO 3 BMCOKMMH Oeperamu, a
TAKOX APAMH, Ha CXMMaX AKMX AiF0Th 3CYBHI mpouecn. Ha BkasaHiit TepuTopii MOCTIIHO BEAETbCS
pobora 31 craGinisawuii cxmmis (puc, 1).
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Pucynok 1 - TsenepHo-reonorianmii pospis I-1 3a naginaam exmny

IHKeHepHO-reoNnoriyHi  YMOBH  CXWJIY  MPEACTAaBJIeHl  CepeiHbOYeTBePTHHHIMH
GmoBIOMIALIANEHHMHE ITCKAMK, NI AKHMH 3a/ral0Th CepeliHbOYeTBEPTHHHI MOpPeHHI BaKki
CYTTHHKH  TBEPAOI Ta HAMBTBEPNOi  KoHcHCTeHiil, [lia  CyrmMHKamm  3HAXOMATHCS
HHKHBOHETBEPTHHHI Oypi MIMHH, 1O NiACTeNSIOTLCS CTPOKATUMH [JIMHAMH HEOTeHY MOPCBKOIrO
nmoxozzkennst. I1in rnMHaMm 3ansrai0Th MICKH MOJNTaBCLKOI | XapkiBchbkoi ceit. Ilepepaxosani
BIZIKJIAAM BIHOCATHCA /10 KOPIHHMX | B MPUPOAHMX YMOBAX Ha CXHJaX 3HAXONATHCH B CTIiKOMY
cranl. Ane [OpH BOZOHACHMEHHI [PYHTIB, MNEPEHABAHTAXKEHHI CXHIy, HOro mMmapi3aHHi,
TMHAMIHOMY HaBAHTAYKeHI TOIIO MOXKYTH BHHUKHYTH 2CYBHI ABHIIA.

BiaOip 3paskis rpyHTY HENnopyweHoi crpykryph i3 ITE-1 — HacumnHi rpyHTH HEOAHOPIAHI -
[JIMHA, CYMICOK, CYIJIH HOK 3 NICKOM MOKA3aB, WO IPYHT UbOrO WAPY yLUIBHEHHH HENOCTATHLO.
Horo cTpykTypa CKMAmaeThes i3 OKPEMHX MAaKpOENEMEHTIB FIMHMCTHX TPYHTIB MPHPOITHOTO
CTAHY HABITH TBEPAMX, & MK HHMH MPOCTEKYKOTHCH MAKPONOPH, SIKI YACTKOBO 3aMOBHEHI
CymicKamMH, IO posmMokaioTh y Boai. KinbkicTs Takux makponop ckaazae 17-20% siz 3araisHO ro
00’ €My YKIIaNeHOrO TPYHTY.,

B pe3yasTaTi pO3paxyHKOBOTO eKCIePHMEHTY BCTAHOBICHO, IO 32 CYYACHIIM CTAHOM CXITY
ioro koediuienT crifikocti ckinanae Kg = 0,60; ue o3nauae, 1110 CXHII 3HAXOAMTLCS B aBapiiiHOMY
crani. Lli nani gocrarabo ONM3bKI MO pe3yibTaTiB PO3paxyHKY CTIHKOCTI CXWIY 33 MeTO/IOM
MPUTYIEHOTO YKOCY.

Jns craGinizauil exwy i 3a0esnedeHHs yMOB nogaibiuol Oe3asapiiiHoi Horo ekcrulyaTadii
¢l BUKOPUCTATY TAKI 3aX00H.

- 3HA4YHO 30UMBLWIMTH CTIHKICTH ICHYKOYMX T[HAMIPHHX CTIHOK WIASIXOM  BAALUTYBAHHS
Z0AaTKOBHX psnis OypoHaOMBHUX nasib 00’€/IHAHHA X 3 ICHYKOUYHMH NajsMi 3a1i300€TOHHUM
POCTBEPKOM Ta BAAWITYBAHHA MO HBOMY KOHTP(OPCIE A MIACHACHHA 3ami300€TOHHHMX YACTHH
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MM PHIAX CTIHOK;

- AN 3MEHINeHHs BENHYWHM 3CYBHOrO THCKY HAa NIAMPHI CTIHM BHKOPHCTATH METOJ
3aKPiUIGHHA PPYHTY LIIAXOM HOro 1leMeHTatl 32 Oypo3miLyBAIbHOK TEXHOJIOTIEK,

- I/ 3MEHLIEHHS KIJIBKOCTI Nailb Yy MiANipHUX CTIHKAX BukopuCTarnnoxmwi Oyponabushi
nai, SKi CABJAIITOBYBATH Mifl 3aXHCTOM IMUHHUCTOTO PO3UNHY;

- TAK SK BAALUTYBAHHS JIOJIATKOBHX Malb 1 NMPOBEEHHS MMJICHIECHHS FPYHTY LEMEHTALIER
BUKIMYE TaK 3BaHuil Oapaxuuii eexrt, AKnil NPosBIACTLECA V NIAHATTL PIBHA I'PYHTOBUX BOZ HA
CXWAl y 30HI | BHIIE POITAMYBAHHA MIIMIPHUX CTIH ii ISHOK 3aKPITNEHHS, CNiJl BAAMITYBATH
CHCTEMY JApeHaxkiB Tak, o0 pPiBEHb IPYHTOBUX BOJI HE MiJHIMABCS BHILE 3a(iKCOBAHOIO 3apa3
piBns,

XAPAKTEPHCTHKA MIHEPAJIbHUX BO I'ZIPOT'EOJIOTTYHUX
CTPYKTYP YKPAIHH

Cmacie bozoun Bacuiavosuu, cmyoenm zpynu H3I-23-1
Haykoeuit kepisnuk: oou. kagpeopu I'PH, [Jybeii Hamanin Boaooumupiena,
learno-Dpanricesiuit nayionanvriit mexuivnnit yiieepeumem naghmu i 2azy

Jo aiKyBaIbHHX MIHEPAIBHHX BOX BIAHOCATBCH BOIH, AKI MAKOTh MiHepatisauiio Olisiwe 1
rinv?, oanu abo aexinbka crieundiunnx komnonentis (Li, Sr, Ba, Fe, Mn, Br, I, F, H, S,
H;Si03, COz, Rn 12 id.), o oOyYMOBIKE 1X JIKyBaJbHY A Ha OPrasizm JIFOAUHH | BIACHE LIMM
MIHEPaIbHI BOAH BiAPI3HAIOTLCA Bill 3BHYAITHIX THTHHX BOI.

3a KINBKICTIO POMOBHIN MIHEPANbHUX BOA 1 IX PI3HOMAHITHICTIO Ykpaina mocifae onHe 3
nepwnx Micub cepen kpait Cxianoi €pporn. Taka pi3sHOMaHITHICTE MiHEpalNbHHMX BOJ Ha
TepuTOpil YKpaiHH NOSCHIOCTLCS HAA3BUYAITHO CKAAAHIM | CBOCPIIHHM MOCIHAHHAM Fe0oro-
CTPYKTYPHHX, TIPOreONOri HHHX, TeOXi MITHIX T4 TeOTePMIYHHX YMOB.

Hikye HaBeleHa XapakTeprucTHKa MiHEpalbHHMX BOJ 3&8 CXEMOK [APOreniorisHoro
paiionyeanHs Teputopii Vkpainu.

JAninposcbro-/lonennskuii apresiancernii 0aceiin

I"'eonoriuna Oyaosa, TeKTOHIKa i OCOONMBOCTI JITONOMHYHOIO CKJIANy BOAOBMICHHX MOpij
Ha TepuTopii GaceitHy 3yMOBWIH PO3BHTOK MOTY/KHOI 30HHM MiHepanizopanux Boi. Ix moskua
BHKOPHMCTOBYBATH AK JUIs BOJAOMIKYBAHHSA, Tak 1 MPHUrOTYBaHHS JiKYBANLHUX MiHEpanbHHX
cosneil. [TpuypoueHi Ui BOAK 10 BIAKIANIB NAICO30K0, HIXKHBOIO | CEPeIHbOI0 ME303010, & TAKOXK
4ACTKOBO 10 BIAKIAAIB BEPXHLOIO ME303010 1 HIKHLOIO KaitH03010. Beanunna ix Minepanizauii
3MiHKETbesl B 1-3 r/am® y BepxHix ropmsonrtax a0 100-300 r/am® 1 Ginblie B 3aHypeHili
yacTuHi Oaceiiny. 301/IbIICHHK) MIHEpaii3auil CHpPHAE CHOBUIBHEHHIT BOJOOOMIH y IIHOOKHX
yacTuHax OaceliHy, a TAKOXK BENHKA KUIBKICTb CTPYKTYPHHX MIAHATTIB i conaHmux wrokiB, Lle
3yMOBMIOE TIZIPABMIYHMIT 3B'A30K MK BOJAOHOCHHMH TOPM3OHTAMH, INO MPH3BOAHTE 10O
3aCOJIeHHs BOJ BHACHIZOK PO3YMHEHHA KaM'AHOI COJI, AKa 3aBAAKH COJISIHIH TEKTOHILI 3aJArae
Ha Pi3HUX cTpaTUrpadiuHuX PiBHAX,

3a XiMIYHMM CKJQJIOM MIHEPaTIZ0RaHI BOMI 3MIHIOITHCH BIA TIAPOKAPOOHATHO-
XJOPHTHHX HATPIEBHX 10 XJOPHAHHX HATPIEBO-KA/IbIIEBHX.

Brcoko miHepani3oBaHi PO3CONM XJOPHIHOrO CKIAAy AysKe HacTo MICTATE Oi0A0riHHO
aKTHBHI enemeHTH — Opom, ifon Ta iH. Boam Takoro tuny Ha Tepuropii JlHinporchbko-
Jlonenbkoro DaceifHy BHKOPHCTOBYIOThH MiCLIEBI BOZIONIKAPHI.

Llinni BOOM HMKHBOKPEHLOBHMX | CEHOMaHCbKMX Biaxiazis y paioni Mupropoza. Lle
XNOpHUIAHI HaTpieBi BoAM 3 MiHepamizamier 2.8-3.5 r/am®. Temneparypa ix 19.5-21°C.
BHKOPHCTOBYKOTBCH BOHHM JUis OAaNbHEONONYHUX NMPOLEAYP Ha KypopTi Mupropoa, a Takox
1AYyTH HA PO3JIMB M1 HA3BOK «MUPropoacska MiHepanbHaAY.

Otxe, Jlnimpoeckko-/loHeneknit  apresiancekmnii  Oaceitn nopisusHo Oaratnit  Ha
MiHEpaJIbHI BOIM, OCOOIMBO BHCOKOMIHEpasiizoBaHi HoaHo-Opomui poscosn. Tlepenexrusa
BUKOPHCTAHHSA 1X JUIA iKY BaHHs BEINKA.
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Bomuuno-Iloaiabcpkni apresiancbKnil daceiin

Ha Tepuropii Bommuo-lloainecekoro apresianchkoro OaceiiHy €  Kijbka THIIB
MinepanbHux Boj. Haiibinew nommpeni cipkoBoiHeBi BOAH. BOHH 3yCTpidaoThes vy 3axiHiii
4acTuHi DacelHy B MOPIBHAHO HEIHPOKIH CMY31, LIO TATHETLCs Maibke Bl kopaony 3 [Toasweio
10 Yepnieuis. DopMyBaHHS IMX BOJ 3B'A3aHO 3 MNCO-aHT APHTOBHMH CIPKOHOCHHMMH MOPOAAMI
DaeHChKOro periospycy.

3a XiMiYHMM CKIa1OM Le B OCHOBHOMY cCyabdarhl i cyabparHo-rizpokapOoHaTHi
KaNbLIEBO-HATPIER] | HATPIERI BOAM 3 MiHepanizatierd 1—-10 r/aM’. BMicT CIpKOBOJIHK CTAHOBHTE
25—-150 mr/nm®. Ha Gasi sukopuctanHs uux Boa y TTpukapnarti Aie Kijibka KypopTis i caHaTopii
(8 Hemuposi, Ulkni, Beankomy (JIoGeni, Yepuomy, HlepOuuusx romwo). Kpim Toro, B wiii
cMy3i ayike 0arato poaoBHII CIPKOBOAHEBHX MIHEPANbHWX BO, AKI 1e He BUKOPHCTORYIOTHCA:
y JIbBiBCbKiii oOmacti — B cenax Pozaoni, IMycromurax, YepHiBeubkiii — 8 cenax KpyreHbkax,
Biksi, Isano-®pankisepkiii i TepHoniibChbKii 00nacTaix.,

YV paitoni TpyckaBus no0 creOHnMubKMX, a B paiionl MopmmwHa 10 BOPOTHIIEHCHKHX
BIIKNAAIB MPHYPOYEH] XIOPHIHO-CYIb(haTHI HATPIEBO-MArHIEB] 1 XJIOPHIHI HATPiEBI BOJAM, K
MalTh OanbHEONOriYHe 3HAYCHHA 1 BHKOPHCTOBYIOTECA JuiA Jikysanua. Ha kypopri
Tpyckapeur € TpHHAAUATL PI3HHX 32 CKAAJAOM MiHepaneHHX JUkepen. TyT y Biakmanax
CepelHbOro  MioLeHy, siKi rnpeacrtasieHi cnabo  kapOOHATHHMM  MiAHHMHE, TOAEKYAH
OITyMIHO3HUMY [JIMHAMY, BuABJeHO MinepanbHi Boan «Hadryes». 3a ximiuaum cknanom ue
riapokapOOHaTHI Kasbli€BO-HATPIEBI BOMM, HACHYeHI NETKHMM pEUOBMHAMM, ski i € 1X
NKYBallbHOKY OCHOBOKY. TpannsatoTecs 1 BHCOKOMiHepasizoBaHi Boau (mxepeno bapdapa) ta
cipxosoauesi (mwkepeno Mepainann).

Ha tepuropii Bonuno-Ilominecexoro Oaceiiny, B IBano-®pankiBcwkiit ofmacti, € i
BUCOKOMI HEPAI30BaHi BOAH 3 NiABHILEHIM BMICTOM oy 1 Gpomy.

[puyopuomopebkuii apresiancoruii faceiin

OcodanBoCTl CTPYKTYpHO-reonoritHol Oyaosn [IpHuopHOMOPCHKOI 3amaauHu 3yMOBHITH
dopmyBanHa cmennivHOrO0 KOMTIIEKCY MiHepanbHUX Boa.  Haiidinem nommpeHi TyT
CIpKOBOAHEBI MiHepaJibHI BOAH, iX BHKOPHCTOBYIOTH Ha Kypopti Kupmaieka 3anopisbkoi
obnacti. 3 cepeAHLOMIOLEHOBUMH BIZKJAJAMHU B TBHIYHO-cXijHill wacTuni KepueHchkoro
niBOCTPOBA 3B'A3aH1 yHiKanbHi azkepena — Yokpaibki, Kapanopeeki, [xaiinasceki i bakcunebki
3 minepanizauiero soau sBia 3-4 10 32,5 r/av® ta BMicTOM 3aransHOro cipkosoaHio sia 100-300
1o 500-800 mr/am?® i einsHoro — a0 200- 420 mr/am®. 3a THNOM Wl BOAW XJOPHAHI HaTpicei. 3a
NKYBaJIBHUMH BJACTHBOCTSIMH Bi/INOBIJIAKYTH | HABITH MEPEBEPLIYIOTh MALIECTHHCHKI.

Tepuropis IMpuuopHomopeskoro apresiancskoro Oaceiiny Oarara Ha i1o1HO-OpoMHI BOIH,
AKI TYT ITHPOKO BHKOPHCTOBYIOTECS 1715 JiKyBAHHSL.

Omxe. TlpnyopHomopcebknii apTesiaHchkuil OaceiftH nopigHsHO OaraTii HAa MiHEpasbHI
Boan, TepcnexTiBa IX BUKOPUCTAHHS BEJIHMKA.

Jlonennbka riaporeo.ioritiHa ckiaauacTa odnacrn

Joweusknii OaceitH Mae ayke CKIagHy TeKTOHIKY, CBOEPIIHI TiApOreosoriyHi
0coBJIMBOCTI, 110 3yMOBHIIO BEJHMKY CTPOKATICTb Y CKIadi niaseMHux Boa. Minepaibhi BOAKM TYT
JHAYHO MOLIMPEH], BH/JAIOTLCS LWL MPOBIHLI, ajieé BUKOPHCTOBYIOTH X IS JIKYBaHH:
HeoCTaTHBO. Lle NOACHIOETHCS THM, IO 10 OCTAHHLOIO 4acy MiHEPAIbHHUX BOJ ChElialibHO He
JOC/IAKYBANH | HE 3BEPTAIN HANECKHOI YBAH HA IX BUKOPHCTAHHSA.

Jonenpka cknagvacra odnacTth nepcrnexkrupHa Ha Opomui, HomHo-OpomHi, 3amizMcTi,
TEPMaJIbHI Ta 1HUH MiHEPAIbHI BOIH

Fiaporeosoriuaa o0aacTe YKPaiHCbKOI0 muTa

Ha Tepuropii YkpalHCBKOTO KPHCTAMIYHOrO IWHTA HAHOIIBI MOWHMpEeHi PaaioaKTHBHI
paaoHoBl Boau. Haliuactime BOHH NpuypoueHi A0 TPILMHYBATO! 30HH KPHCTAMYHHX NOpij i
MPOAYKTIB iX BHBITPIOBAHHA, MEHIIE — [0 OCAJ0YHMX MOPiA, L0 BKPHBAIOTE A0KeMOpIHChKi
yTBOpEeHHS. 30arauyiOThCsa BOH HA PAZOH, K MPABHIIO, BHACTIAOK eMaHaLil MpPCEKUX MOPiA,

Haitiirnime cepen pPOAOBHIN PaJJOHOBHX BO — XMiTbHIKCEKe BiHHHIEKOT 0BnacTi.

liaporeosoriuna cknaxuacra obaacts Iipebkoro Kpumy
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He Tinpky nimowmmii KaiMar, BenuKa KiAbKICTh Temia il conus npusadiionTh Ha KYpopTax
Kpumy. Bee Ginbmy ypary mpHBepTaioTh 10 cede Mminepanbui Boau. [Ipanaa, puB4eni BOHH B
Kpuvy me wenocratneo. CHCTEMATHYHO BHBYAIOTHCA # BHKOPHCTOBYIOTHCS JHINE OKpEMI
JpKepena.

l'inporeosoriuna nposiuuis craaguacrol obaacri Yrpaincskux Kapnar

Lls riaporeonoriyta MPORIHILIS Ma€e JyKe CKIaIHY reoJoridyny OY/I0BY | CBOEPIIHI YMOBH
3ANATAHHA HA3EMHUX BOA. BOZOBMICHI MOpPOAM NPEACTABIEHI MAHKE 3aBJIM TEPUIeHHHMU
(MOBHMH BIAKNAZAMH, CHIBHO JHCIOKOBAHMMH, 3IM'STUMH B HHCJISHHI CKJIAJKHN, YacTo

PO3ipBaHI, NEPEKUHYTI, YCKIAJHEHI HaCyBamMH,

BUKOPUCTAHHA TEKTOHO®I3UYHOT MOAEJL LA JIOCILUKEHD
HA®TOTIASOHNEPCHEKTHBHHX J/ILIMHOK NEPEAKAPHATCBKOI'O ITPOT'MHY

Tpuuie Cepeint Anopiiosuy, cmyoenm pynu H3Im-24-1
Hayroewit kepisnux: ooy, kagheopu F'PH, Apmum Inna Borooumupisna,
leano-Dpankiecokuit HAYIORAILHUT MEXHIYHUN YHIGCPCUMEm HAahmu | eazy

JUIS BHKOPHCTAHHA TEKTOHOMIZHUHOT MOJICIT B3ATO 110 yBard HaTOra3011epClieK THBHI
Biaaam [iBaeHHOCANBRIHCHKOT cTpykTypH Ta maowy [Tisaiunoi Onakn.

[liBgeHHOCIHBKIHCEKA IJ101ma B CTPYKTYPHOMY BIZJHOLIEHHI OXOIIIIOE
TTiBJICHHOCIMBKIHCHKY CKIAJKY NEPLIONO SIPYCy CTPYKTYP, SIKA NPEICTaBNIeHA ABOMA OJ0KaAMK,
Posrasnemo Kpnukiseskwuii 0110k (puc. 1).

1-1la.Ca I-IToporu

Pucynok 1 - ['eonoriuunii po3pi3 [TiBA@HHOCIHMBKIHCHKOT utontl nmo niwii I-1. Macmtad
1:25 000 (3a marepianamu [Npukapnarcekoro YBP ¢knas Monuak J1.C.)

CrpykrypHi (hopmu 1ux O0710KIB, 3 BPaxyBaHHAM MOXKIMBOT eKpaHizaiii nonepeuHumu
PO3IOMAMY € CIPUATINBUMH JL18 ICHYBAaHHA noKaanis Hadru i rasy. [Topoaamu-koackTopamu
BHCTYNAIOTE MIMAHO-ATECBPUTOBI PISHOBHAHOCTI MOPIA 3 BIAHOCHO HM3BKHMH KOJIEKTOPCHKMMH
BIACTHBOCTAMM.

AHTHKJIIHIb NICKOBHKY BHIOJACHKOT CBITH BAQIOCA 3MO/IENIOBATH 3 0TIOMOTOIO
YAOCKOHATEHHX IPAHUTHIX YMOB IMITALIT mianacysy (puc.2).
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TEKTOHIYHOT TPIIMHYBATOCTI € JIOKAJBHOIO, AHTHKIHANL He 3pylHoBama. Bimkiamm
OHCTPHILBKOT CBITH 3 AHANOTIHHOK TEKTOHIYHOK OYy/J0BOK € TMOKPHIIKOK, 38 pe3yahratamu
AOCIUKEHD YTOMHIOEMO Micue posmimesns nowykesoi csepanosuun 1-I1a.Cou. (aus. puc. 1).
CaepanoBury J0UiIBHO 3MICTHTH HA 100 M B MIBHIYHO-CX1THOMY HATPSIMKY.

Takox mojens 3actocoBano Ha ol ITisuiyri Onaku (puc. 3). TyT miactT niCKOBHKY
SIMHEHCBKOT CBITH Mae noaidHy TtekToHiuHy OyaoBy 10 MHICKOBMKY BHIOACHKOI CBITH
TTiBICHHOCTHBKIHCHKOT CTPYKTYPH.

OCKiTBKH TEKTOHIYHA OY/I0Ba TUTACTIB € CXOKOM0, TO 1 FPAHHYHI YMOBH OYIIM 3aCTOCOBaHI
aHaIOri4Hi,

3riHO 3 PEe3yabTATAMM YTOMHIOEMO MICHE PO3TAMYBAHHA TOHIVKOBOI CREPATOBHHH |-
IMHO, a came. AOTUTBHO 3MICTHTH cBepANOBHAY Ha 550 M Ha [MTHCx .

Az Transient Structurs
Ssfery Farrme

Twpo: Sabety Fackor

Tee: |

0,00 .‘.t-lm oo, 00 {m) Y

125,00 375,00 ‘

Pucynox 2 - Pesynstarn moacmosansa H/AC anTukiniHam BHIOAChKOl CBITH.

Ml 7-11 13-11
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Pucynok 3 - [Tnoma [Tisaiuni Onaku. ['eonoriuamii pospis no minii [-1.
Macmrat 1:25000. Cknas Monuak J1.C.
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AHam3  OTPHMAHMX  PEe3YJALTATiB  CBIAYMTH NP0  MOKIMBICTB
3arMpornoHOBAHO! MOJIeNi JUIS eKCHpec-OliHKH 30H MiABHUIEHO! TPIIHHYBATOCTI pEeAJbHHX
MPOrHHIB MJIACTiB

JOCJILKEHHS TA30BUX ITPOSIBIB ¥V BIIKJIAJIAX CTPMIHCHKOI CBITH
CKWUBOBOT 30HH YKPATHCBKWX KAPIIAT

Xiv’ax Haoia Bosroounupicna, cmyOenmea zpyau H3I-23-1
Hayrostii kepisnur: acucmenm xapedpu I'PH, Yepax dina Bacuaiena,
leano-Ppanxisesrnit Hayionans it MexHIMnu yrisepcumem nagmmu i 2azy

Cxubosa sona Kapnat, wacruna Kapnarcbkoi nadyrorasoHocHoi nposiuii, npuBeprac
yBary reonoriB-po3BIAHUKIB. TyT mpoOypeni COTHI CBEpANOBHH, 30KpeMa Ha beperosiit Ta
Opisebkiii  cknbax, AKi  NepekpuBalOTh  FIMOMHHI  CKnagkn  BHYTPIIHBOI  30HH
[TepeaxapnaTcbkoro NporuHy, Ae 30cepe/keni ocHobHi 3anach Hadru Ta rasy. Hespaxaroun Ha
yucneHHi HadrorazonposeH Ta rnpupoxHi puxoan HadTy i1 rasy. Cxubopa 30HA 3aNMIIACTHCSH
HEJIOCTATHBLO BHBYEHOI), X04a BBAKAETHCH NEPCIEKTHBHOK.

[Mepcnexrusn CxnboBoi 30HM nop'ssani AK 3 rAMOMHHUMH CTPYKTYPaMH, BHABIEHHMU
ceiicMOPO3BIAKOK B MANEONeHOBHX Ta HIDKHBOKPEI0BIX BiAKIanaxX Ha raMOnHAax 5.5-8 kM, Tak
1 3 CTPYKTYpaMH BEPXHBOKPEH0BNK Bi/IKAa/1B HA rinuduxl 2000-3500 m.

Taknii migxia 20 UbLOr0 MUTAHHA MOB'S3aHMH 3 THM, WO NPAKTUYHO HE [POBOLMINCEH
HIMPOKOMACINTADHI  NOCTI/DKEHHS 3 METOK)  PI3HODIMHOrO — BMBUEHHA  KPHTEPIiB
Ha(rorazoHocHoceri  Biakaagis  CkuOoBOI  30HHM 1 UIJBOBOI  NMOCTAHOBKM  NOWIYKOBO-
PO3BIAYBaIbLHUX podiT,

PosrnaneMo KOPOTKMit aHai3 MPOBEAeHHX Te0NOrOpPO3BIAYBAMLHMX podIT Ta OLIHKY
MEPCNEeKTHB Ta30HOCHOCTI BEPXHBOKPEIIOBHX BiAKnamiBe beperooi Ta wacTkoBo OpiBCHKOI
cknd Ha npukaaa CTapoMi3yHCHKOI MI0LI.

Saxianimwe wmicra Jlonusa Ieano-®paskisebkoi obnacti po3mimena CrapomizyHebka
MIoLa, AKa MPUMHKAE 3 MiBACHHOTO 3aX01y 0 HaHOIabmoro B 3axiaHiin Ykpaisi JlonHHCbKOrO
HaTOBOrO POAOBHLIA.

YV apyrii nonosuni XX cronitrs B JlonuHcekoMy HadTonpomucioBoMy paiioHi
MPOBOJAMINCE TEONOMUHI 3HOMKH PI3HHX MaciuTadiB Ta THTEHCHBHE MOLYKOBE OYpiHHS Ha
HaTy i ras.

YV 1960 poui mouanocs rauboke Oypinus B paitioni CrapomisyHcbkoi muowi, Bymm
npoOypeHi ABI napameTpuyHi cBep/UIOBHHM 68 Ta 69-Burona-Bursuus, a B 1965 poui
3aKinuena Oypinnsm ceepianosina 06 Burona-Bursuua, Opepikani pesysibTaTv A03BOMMIH
chopMyBaTH 3aTanbHy YABY NP0 rAMOMHHY OyI0BY Mo,

3a nmepion 3 1965 no 1974 poky y wmexax CTapOMI3yHCBKOI MAOMI Ta CyMiKHHX
TEpUTOPIAX NpoldypeHi 14 ceepruioBuH. BypiHHAM BUABIEHO ABa NOKAaAH. HAPTOBHH MOKIaL y
BEPXHBOMEHIITOBHX  BiAKnagax rimouHHoi Burenubkol ckimagkd  BHyTpimHbOI  30HK
TlepeakapnaTcbKOro NporuHy 1 ra3oBuil, MOB'S3aHMI 3 BEPXHBOK) Kpeiiow (cTtpuiicbka cBiTa)
Cxubosoi 30uu Kapnar.

CsepuioBura 66-Buroga-Bursuus npu  rnmbuui 3012 merpis  ue Buiiugia 3
BEPXHBOKPEN/I0BUX BI/IKNANIB CTpHiickkol cBiTH Oeperooi CkudM 1 NpunuHEHa OVPIHHIM V
3B’43KY 3 IHTCHCHBHUMHM rasonpossami. TTig 4ac BHNpOOYBAaHHA CBEPAJOBHHHM 3 IHTEpBaJiB
2140-2120m Ta 2497-2710m oTpumani mpunuen rasy posmipom 19106’/206y Ta 850m’ /106y
BianosiaHO, B inrepranax 2511-2595m Ta 2485-2425m Takosk BiAMIuEHI HE3HAYHI TIPUTOKH
rasy.

V 1967 poui 3akinveno Oypinusm ceepiopuny Ne67 Burona-Bureuus ranbunoro 4011
merpiB. CTpuiichki BiAKNamm BH3HA4eH! B iHTepBam 1968-4011 merpis. [lix wac oqHOWaCcHOTO
BunpoOyBauus intepsanip 2044-2200m (BuGipkoso) Ta 2497-2710 (BuOIpKOBO) OTPHMAHO
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npunue rasy aedirom 9,31nc.m/noby, a npu okpemomy sunpodysarHi inTepsany 2489-2731
Metpin nebit rasy ckmas 9te. /06y,

Y 1968 poui B Mexxax CrapomizyHebkoi naoul npoSypesi ceepanosibn 3 ta 7-Buroaa—
BurBuus riumGunamu 2828m ta 3628m sianosigno. Y csepmiosuni Ne3 3a pesyasraramu
iHTeprpeTalii KapoTaxxy BUJIINIEHO MEPCreKTHBHI 00 €KTH Y TOBIN cTpuiickkux Biaknaais. [lin
yac BUNPOOYBAHHS NPUTOKY He oTpuMmaHo. CBep/uloBHHA JIKBIIOBAHA 3 PEONOMYHMX NMpHYnHH. Y
ceepanoBuni Ne7 crpuiiceki Biaknaau Oyiau inentudixosauni B inTepsasn rimdun 2175-3628m.
ITpu BunpoOyBaHHI iHTepBany 2983-2785mM Oy oTpumManuii abCOMOTHO BibHMI 1e0iT rasy
posmipom 4, 7ric. M /noy. CeepanoBIHA MiKBIIOBAHA 3 FEONOM YHHX NPHYKHH.

Csepuiosuna 1-Buroga—Bursuus, mo posmiwena y Cxubosiit 30ui Kapnar y Oypinsi ta
BHMPOOYBaHHI 3HaxXopunack mepioa 3 1967 mo 1969 pokn. B uiif ceepanosiHi B iHTEepBanax
2804-2744m Ta 3172-2745m y npoueci OypidHs 3 aonomorow BIIT snepuie OyaH oTpHMaHi
MPOMICIIOBI MPHILIMBK a3y aeditamu Bianosiano 12Tuc.m/n06y i 30THe. M /noby (niamerpom
25.4mm). licns kpinenHs cTeona oGcanHOol koJOHOW i ii mepdopauii B iHTeppanm randun
3380-3129m oTpumaHo npunaMB rasy aeGitom 7,6Tmc.m’/nody Ha miadparmi 4,8Mm rpn
saTpybnomy Tieky — 5,26MIla i Oydepnomy tucky 3MIla. A 3 inrepsany 3129-2750m —
HEeNpoOMMCIIOBHIH npurinB razy. B ekcruiyatauiio He BBOAMIAck 3KOAHA 3 npoOypeHux
CBEP/UIOBHH Y 3B A3KY 3 HEMOMKIMBICTIO OTPHMATH TPOMMCIOBHI NPHIUINB rasy 3 JaHOro
MOKJIAy Ta CKAALHICTIO CTPYKTYPHUX nolya0s.

YV 1972 Ta 1974 pokax ceepaioruHd 6 Ta 9-Buroma—Burenus BianopinHO 3akiHYeHi
OypinHam. Y csepniosudi Ne6 npu rombuni 4395Mm Biaknaau CTpUiicbkoi CBITH BHABHINCH
3pI3aHHME HACYBOM Ta Oy/iu BHsABIEHI Tinbku B inTepsani 2436-2588m. Ix sunpoBysanns ue
NPOBOAMIOCE, YV CRepAnoBHHI NeQ MOKPIBAS CTPHICHKMX BiKAANIB BHSBIEHA HA TIHOMHI
2165m. TIpn BuGoi ranGudor 3800M cBepANIOBIHA 3 CTPHIHCHKOI CBITH He BHiiuwna. Thia vac
OypiHHA BiZAMIYeH] 3Ha4HI rasonposBH, 4 Y npoueci BuNpoOyBaHHA CBEPANOBHMHHU B
obcamxenomy cTorOypi 3 inTepranis 2711-2913m ta 2270-2670M, mo npeacTaBAEH] MilaHIMH
NayKaMi, OTPUMaHI He3HaYHi MPHTOKH rasy.

V¥ 1976 poui csepanosuna 10-Buroga-Bursuis, wo sakindena OypiHHsM, npy riMOuHi
BuOOI0 4537M He Buiila 3 BiAKnanip crpuiickkoi csitH. Ha romduni 2220 merpis Bru3HaueHa
MOKPiBIS LMX BiAKIaAiB, a y npoueci OypiHHs 3 HEX 3adikcoBaHi 3HAYHI ra30NPOABH.
[Mpoexrroi raudunn y 5500 merpis ceepanoBuna He nocAraa ta Oyna NIKBIIOBAHA 3 TEXHIMHHX
MPHYHH.

B niBaenno-cxinuifi  wacruHi  CrapomisyHebkoi  muouii  npoOypeHa  Haarnuboka
napamerpuuna  csepuioBuna  1-Illepuenkoso (7520m), ne B mpoueci  poO3KpUTTS
BePXHBOKPEIiZOBHX BigKAaniB cTpuiicekoi ceiTn OpiBcekoi cknbn npu Budosx 2550m, 2950 m,
3050m ra 3535M cnocrepiranuck iHTEHCUBHI rasonpossu. 3 1969 no 1978 poku cBep/UIOBHHA
3Haxoamunack y Oypinsi ta Oyja JiKBIZOBaHa AK TaKd, IO BHKOHANE CBOE 3aBIaHHS.

Jeransrl ceiicmopossiaysanshi podorn M3IT nporommmmnces wa maomi y 1985-1987
pokax. Ha ocHOBI tmx poQiT BHABAECHO | PEKOMEHIOBAHO 10 MHOOKOTO OVPIHHA TBI CKIATKH —
Tapaciscbka | Kanbhisebka, Ckaaaku BUsIBIEH] y BiAKJaAax HUKHbO! Kpeiian 3 abCconoTHUMU
BiAMITKaMH mokpieni -4500m Ta -5200M BiANOBI AHO.

3 MeTOI0 BHBHEHHS BHSBAEHHX CTPYKTYP y 1999 poui Gvia npoGypena csepanosuHa No2
Tapaciscbka. TlokpiBns crpuiicbkux Biakjganis BuspieHa Ha ramOusi 1310M, a nopu suboi
rimduHor 4408 ceepuioBMHa 3 HHX He puifua. Y nauniii  ceepanoBuHi nposeneHi
BUNPOOYBaHHS N'sATHOX 00 €KTIB ¥ BIAKNAAAX CTPHHCHKOT CBITH 4Yepes 245MM TEXHIUHY KOJNIOHY.
3 ycix 06’ekTiB OTpUMANHO NPHTOKK rasy Bia 2 10 4,5tuc. m*/100y.

Lloxo wadgToBMX pomoBMII, MOKTAAiB 1 HAPTOra3omposABIB, MO MPHYPOUEHI B
Cxmamuactux Kapmatax, B ocHoBHOMy, 10 Opiscekoi Ta beperosoi cknd, sonm notpefyioTh
Ol1bLI AETANBHOID BHBYEHHS Y 3B A3KY 3 X CKJAGIHOK Me00r4HOI0 Oy A0B0K.

Veworo B mexax CrapomiyHcbkol AUsiHKH npoOypeni 17 CBepaIOBHH, YCi 3 AKHMX
JIKBIZIOBaHI 3a reoJorigHnMi a0 TeXHIuHHMM npuunHami, HenmpommcmoBi npunmmen rasy
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BIZAMIYEHI y TIOpOAax CTpMiichkoi ceiTH B ceepioBnnax NeMel, 7, 9, 66, 67. 101-Burona—
Buteuus, NeNel, 2, 4-Maxkcumieceka, 2-Tapaciscbka, 1-1lleBuenkopo.

Ha Crapomizyneskiii naowi 3a nawavu [JIC crpuiickki BiJKAanM po3nilfsThbes Ha
JTONOriuHl naduky 1 ToBuwl, Takux navwok 1 TOBWI BHOLISIETLCA TPU (3BEPXYy BHM3). mnepuia
apriliToRa i nmepiia MilNAaHO-aPriiTOBA, ApPYra aprijJiToRa i Apyra mMilllaHO-apriliToBa, TPeTs
apriziToBa Ta Tpers niwano-aprinitosa. Criocrepiracrees neBHa 3aKOHOMIPHICTL 3aidraHHs B
po3pisi Oiabwr rmuHUCTHX Ta mmaduetux ropu3onTis. Tosuwwan 11 1 1 rouaucTux nagok, sk
npapuno, crarorIaTe 50-60 M, a TOBIIHHA Mepioi (fka BUAIISETHCA JOCHTH YMOBHO) YACTO
nepesuiye 100-150m.

3 ranOuHOK 3011bIYIOTECA TOBIHHN NIMAHO-APriiTOBUX TOBLW, B cepeanbomy TosunHa
nepmoi craHoBuTh 200-250M, apyroi — 250-300m, a TpeThoi, 3a JaHHMH CBEPAJOBHH 2-
Tapaciscbka Ta 2- MakcumiBebka, — nepesuuye 900m.,

Hpyra nilwaHo-aprijiiToa TOBIUA B pO3pisi BHUINAETLCH HaviTkiwe. ITo nokpism wiel
ToBuN TMOOYAORAaHA CTPYKTypHa Kapta Burtenuekoi Tta [liBnenHo-Buteuupkoi ckmaaku
beperosoi ckubn. Ha nnomi Burona-Butemnis, oOuasi Ckiaaky. 3 AKHMHM TOB S3aHl MEBHI
MEPCNeKTHBH Fa30HOCHOCTI, 3a AaHMMH CeIiiCMOpO3BIAKK po3buTi Ha OKpeMi TeKkToHIHHI GIoKH 3
ammutityzamu 1o 200-400m.

Buxoas4u 3 BHILE3raZlaHOro MoXHa 3poOHTH BHCHOBOK, IO JITONOMYHO MOPO/IH
CTPHIICLKOI CBITH NPEACTABICHI TOHKOLIAPYBATUM YEPIyBAHHAM QIEBPOJITIB, MICKOBHKIB Ta
aprimiTiB.

Cgepmioeuna 101-Buroga—Bureuus Byna saknaaena y 2003 powi. Y 2004 poui BoHa Dyna
sakinuena Oypinuam npu Bubol 2782m. CnaborazonacHueHi KOJNEKTOPH CTPHHCBKWX BIJK/I1adiB
poskpurux ceepanosnuol NelO1 3a maumvm I'JIC nmpencrapmeHi mepemapyBaHHAM TMIAHNX |
ANeBpOMTOBHX navyok 3 koediuientamm nopucrocti Bia 7 a0 9 % Tta koediuieHTaMu
rasonacuyenocti 50-65%.

Y 2004-2006 poxax B ceepamoruHi NelO]l Bwuroma-Burtenins sBunpoOysani B
eKcrTyaTatiitHiit konowi 4 o6’ exkTr. 3 ycix of exTiB OTprMaHi HeCcTadlTbHI MPHTOKH Ta3y.

ITincymyBaBiii  pesyibTaTy BHIIEHA3BaHUX poOIT, € pauiOHaJbHHM NPOAOBIKEHHA
MOLIYKOBO-PO3BIAYBAILHOrO OypiHHSA Ha MO 3 MEeTOI0 OMIHKH Ta30HOCHOCTI CTPHICHKHMX
BiZIKJIA/LiB.

JAOCTIKEHHS BILIUBY EHAOI'EHHUX NMPOLECIB HA YTBOPEHHS
POJOBHIL CIPKH B NEPEJAKAPITATCHKOMY IMPOI'MHI

banoypa Baaducaas Borooumuposun, cmyoenm pynu H3I-23-1
Haywoeuit kepienux: acucmenm xadpedpu I'PH, Vepax Jlina Bacuiisna,
lsano-Dpankiccokuit nayionaabnudl mexuivHuil yricepcumem nachma i 2azy

Posramyeanns  ponosuin  cipku B [lepenkapnarti  GesnocepenHbo  MoB'A3aHe 3
reoJIOriYHUMH T4 TEKTOHIMHHMHM TIpoLecaMM, wWe Bindysasuca Ha Mexi nnarhopmu Ta
[lepeakapnarcekoro nporuny. He Moxkna BBakaTH BHIIAAKOBHM PO3TalIyBaHHA POJIOBHIL CipKH
B3OBK OOMEKYBaJbHHX PO3JOMIB, fAKi MpoxonaTh no kpatwo nnaropmu. Ile € kmovoBum
(hakTOPOM s IX YTBOPEHHS, & TAKOX CBIAYEHHAM TEKTOHIMHHMX Npouecis, wo Bialysanuca B
nepiof MK CepeHiM i Mi3HIM MioleHoM, koimm dopmyeanacs binbue-Bonuupka 3oma, mo
posainsina nnargopmy Ta nporud. Came B 1€l 4aC aKTHBHICTL LMX PO3JIOMIB OyNa CYTTEBOK
a5 (hopmyBaHHA CIPKOHOCHUX POJOBHLL.

Topronceki Biakmamgu, WO MICTATE MOKNAAH CIPKH, y OLIBIIOCTI BHMIAAKIB 3QJATAIOTH HA
Mi0WB BEPXHBOT Kperinu. Lle n03BoNse noyaTH BHBYEHHS AKTHBHOCT] NOMPAHUYHHX PO3NIOMIB 3
MOBEPXHI KPeiaoBux nopia. BaxineuM MOMEHTOM € T€, L0 NOBEpXHs Kpeian MicTHTs ranboki
BNAAMHN, BHHUKHEHHS #AKMX JOBro Oymo mnpenmerom HaykoBux cymepedok. Cyuacsi
TOCTIIKeHHS BKA3YIOTh Ha TEKTOHIYHE MOXO/PKEHHS LIMX BMAJHH, XOUa epo3is TAKOXK Mae CBOE
snavedns. [ymboki rpaCenn, siKi yrBOpHIIMCA Ha KIHLEBIH yacTuHi ruatdopmm, obmexeni
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MOMEPEHIHAMI PO3JIOMaMH 1 TNPONOBKYIOTECA B MPOoruHi. BOHH nepecikaroTh IO3AOBIKHI
perioHanbHi poasnoMy, Taki Ak ['oponoupkuii 1 Kanycbkuii, mo € BaKMUBUMH CTPYKTYPHHMU
eleMeHTaMu

Ocobausy ysary cnig npuaiauti seiankomy Ycreukincekomy rpabeny (3abonorisebka
BMAZMHA), KUl npoTsryeTses i piukn JlHicrep no Kapnar 1 Ha iforo SopToBHX wacTiHax
TAKOXK CcrocrepiraloTbes nokmanu cipku, [le nae nigcrasu i nOjanbIgX reojoriuHUX
OOCIIZAKEHb, OCKUIBKH HA CXO#i uboro rpadeHy € nOTEHUIHHO NEePCNeKTHBHI AUISHKH s
BHUSIBIIEHHS HOBHX POJIOBHIL CIPKH, 30KpeMa B paiioHi [IleBueHKOROro pooBHILA.

JliHaMiKa TEKTOHIYHMX MPOLECIB, TAKHX AK CKMIAM 1 ONYCKAHHA ONIOKIB, € BAXKJIHBOK WIS
posyminns npouecy Gopmysanna pozosuu Cipku, Bigmiveni migeuwenns ta onyckanusa 610kis
Ha TMIBAEHHOMY 3axo7l muatdopmu il ¥y MPOrHHI CBIAYATH MPO CKAAMHI TEKTOHIYHI PYXH, sKI
TAKOK MAKTh MPAME BIAHOLICHHA 10 3POCTAHHA KOHUEHTpauii cipku B umx palioHax. [axi
pospisis no Bispue-Boanupkii 30HI A40Th 3MOry TOYHO BU3HAYUTH AMIUITYZY OMYCKaHHA
ONOKIB 1 IX B3aEMOJIIIO 3 TOPTOHCHKHMH BiJIKIAJ@HHAMH.

Baxinmsor) 0COONMBICTIO € T€, 110 POAOBHILA CIPKH JIOKaNi3ylOThCs HE TijIbKH
Oesnocepentbo Ol BENMKHX CKHZAIB, IO PO3MJAIOTH MaardopMy | NPOruH, ajie il V3A0BK
3axigHuX OOpPTIB BEJIMKHX MONEPEeYHUX PO3JIOMIB, TakHX sk Ycreukincekuil rpaden. Lle nanae
MiACTaBH NPHIYCKATH, WO CXiZjHA YacTHHa Uboro rpafeHy, fe Bke € BiZIoME pPOJAOBHILUE
[Mepuenkose, Moxe OyTH NEPCHSKTHBHOK AJISI NOAANBLINX AOCIIAKEHb.

AKTHBHICTE PO3JIOMIB, L0 OOMEKYIOTh CIPKOHOCHY CMVIY, MAa€ 3HA4YHMIl BIUIMB Ha
posnoain noknanis cipku. Posnomun  YVereukiHCbKOro rpadeHy, 30Kpema, MarTh BHCOKY
CEHCMIYHY AKTUBHICTb, LIO HANAE AOAATKOBY IH(OPMALI 175 OUIHKH IXHBOIO BIUIMBY Ha
npoiecH CipkoyTeoperHs. BCTaHOBIEHO, M0 MAKCHMMANBHA AKTHBHICTH CKMAIB MPHNAnae Ha
Mi3HBOTOPTOHCHKNIT Yac, ane ceicMiYHa aKTHBHICTh B LMX paiiOHaX BiAPI3HAETLCA BiA TiEl, WO
CrocTepiracTbes B iHWHX YacTHHax IlepenkapnaTcbKoro nporuHy.

[lin wac BURYEHHA TEKTOHIYHMX PYXiB OyN0 BHSBAEHO, MO CIPKOYTBOPEHHS B PErioHi He
3a7€KATh BiZl GOPMH PO3TOMIB, MO AKNX MITPYIOTh BYTJIEBOMIHI 3 MPOTHHY 0 Kpai nmaathopMu.
Lle cBiAYMTD PO Te, IO CIPKAa MOIJIA YTBOPIOBATHCA He3aIEKHO Bl AeTasei Mopdoorii caMmmux
posaomis. OHAK BAXIIMBO 3a3HAYMTH, IO TEKTOHIYHI YMOBH HAa 3HA4HII BIACTaHI Bijl KOPAOHY
nnaThopmMu MOKYTh MATH 3HA4YHHI BIUIMB HAa MITPALLIK) Ta31B, SKi CIPHAIOTH CIPKOYTBOPEHHIO,

ToBopsun npo rasu, AKi MOIAH COPHATH YTBOPEHHIO MOKIAAIB CIPKM, BAPTO BiA3HAYHTH
paxnupicTe PaBa-Pycekoro posnomy. Lleli po3nom € BamIMBHM reoNOriYHHM €IeMEHTOM,
OCKiNIbKM BIH MOe OyTH MOB'SI3aHMIl 3 MPHIATAKYOK) 10 HbOrO JAIIAHKOKW AopHpeiicbkol
miathOpMu, HA 5K POIBMBACTLCA MNICOAHN APUTOBHH ropu3onT. Lleil ropusont mae cyrrese
3HAUEHHS [/ MPOLECIB CIPKOYTBOPEHHS, OCKINLKH CAMe B HEOMY MOXYTh (DOPMYBATHCS yMOBH
JUist MITpaLii CIpKM 3 MIUOLINX LAPIB NPOrHHY HA MOBEPXHIO.

V Tlepeakapnatti TEKTOHIYHI MOPYMIEHHS YTBOPIOOTE JIBI OCHOBHI IPYNM PO3IOMIB;
ekl posnomu  (lopomouskmii, Kanycwkwii, Bamkiscekmit) 1 apibuium  poznomm, ski
BIUTHBAK)TH HA 3MIHY FTHOWHN MOKPIBII KPHCTATIHHOTO (hYHAAMEHTY | ME3030TICHKIX BiIK/TAIiB.
[li posnomH BH3HA4arOTh HE TUIBKH TEOJOTiYHY CTPYKTYPY, aje H 3MiHM B IHTEHCHBHOCTI
mirpauii ¢oinie i GopmyBaHHi CIPKOHOCHUX POIOBMIIL.

I'paBiTauifini, MarHiTHI Ta eJEKTPHYHI MOAA € BaKIMBHME I1HCTPYMEHTAMH NS
JOCHIAKEHHA TakuX pozjomiB. BoHH 103BOJIAIOTL TOYHO 1MeHTHRIKYBATH PO3TALLYBAHHS
TEKTOHIYHHX O/IOKiB, L0 MAIOThH MiABHIIEHY alo 3HHKEHY IHTeHCHBHICTH MArHiTHOrO noss.
Jleaxi Ga0KM MaKOTh MIZIBUILEHY 1HTEHCHBHICTh, O CBIAYMTL MPO iX MAHATTA, TOAl SK 1HLUI
MAKOTb MOHMIKEHY IHTEHCHMBHICTB, WO BKA3y€ Ha MOMJIMBI HU3LKOTEMIEPATYpPHI MpOUECH I
aedopmanii B pe3yabTaTi TEKTOHIMHHX PYXiB,

OnHierw 3 0CODAMBOCTEN, WO CHOCTEPIrAKITLCS B MEKaX POJOBHIL CIPKHM, € HasBHICTb
iHTEHCHBHO aedopmoBarux mimH, 30kpema B Kocisebkii ceumi. Jedopmauis umux rimH €
pe3yabTAaTOM MIACTHMHOI Tewll M 4Yac CKIAAKOYTBOPEHHS, 1O BiadyBanocs miJ BIAMBOM
TeKTOHIYHHX cua. JIpiOHI CKIanKH, 1O YTROPIOIOTECS B MicHax mux Aedopmariiii, MoxyTs OyTn
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CBIAYEHHSM TOI'O, AK TJIMHH NEPETBOPIOOTECA B OiJIbII MiLHI YTBOPEHHS, AKI MOTIM CTAHOBJIATH
BAYKNINBY HACTHHY MOKIAJIB CIpKH.

Okpim TOro, cnocTepiralnTbes Opekyii, yTBopeHi o0J0MKaMH THPACLKHX BAITHAKIB i MTICY,
wo 30epiratore coaiam mnactuuunx gedopmauiin, i Opexuii momyrtes Oyru BamausumMu
1HAMKATOPAMH TOTO, SIK AesKi TEKTOHIYHI MPOUEeCH MOKYTh JOMNOMOITH KOHUEHTpaLli CIpki B
POAOBHIAX .

INncosa Texronika wmae ocobnuse 3HaueHHs 11  (POPMYBAHHS POLOBHMIL  CIPKH.
IlepeTBOpPeHHS MINCY B CIPKY CYNPOBOUKYETHCA 3HAYHIMH 3MiHAMH 0DCATy ropij, 1mo Bene 10
VTBOPEHHS TPILUMH 1 NOPOXKHHUH, 1€ MOKe Hakonuuysatics cipka. LI npouecn ocobnnso aodpe
CHOCTEPIrat0TLCA HA TAKMX POAOBHLLAX, 5K 3Mmiiuuii rpor va [oxinni, ge rincoea TEKTOHIKA MAE
BHPIITATEHAH BIUTHB HA (DOPMYBAHHS NMOKIATIB CIPKH,

Takum uyuHOM. ponoBuuwia cipku B Ilepenxapnarti QOpMYHTBCH 3aBAAKH CKIAJAHHM
TEKTOHIYHHM npouecaM, ski BiaOysaaucs Ha Mexi Mixk nuardopmoro i Ilepeakaprnarchbkum
nporuHoM, Po3somu, MmO MpOXOASTH Hepe3 1ei perioH, He TIAEKH BH3HAYAIOTE TEOJOTIHTHY
CTPYKTYPY, ajie it € OCHOBHHM (hakTOPOM /LT YTBOPEHHS CIPKOHOCHHX (hopmauiii. AKTHBHICTD
posaomis, ocobauBocTi Mirpauii (riaiB, PONk ra’oBHX | rHAPOTEPMANBHHX MPOLIECIB, @ TAKOK
aedopmanist rIMH 1 Opexyiil YTROPIOIOTL YMOBH JUI HAKOMHYEHHS CIPKH B I[HX POJIOBMINAX.
BpaxyBaHHA BCIX 1HX aCMeKTiB MAE BaKJIHBE 3HAYEHHA I8 NMOAANLIIOT PO3BIAKH T2 BHAOOYTKY
CIPKHM B LIbOMY PEriQHi.

THITA 1 JUKEPEJIA 3ABPY/IHEHHS1 !PYHTOBHX BOJ
HA TEPHTOPII YKPAIHN

Tnamux Anopiana-Kamepuna Pomaniena, cmyoenmra zpynu H3I-23-1
Haykoesuii kepienux: acucmenm xapeopu I'PH, Meosios Map'ana Ieopiena,
leano-Ppankicebinil nayionansuuit mexuivnuil yieepcumem nagmu i 2asy

B Tenepiwniii 4yac rocrpo nocrac nutaHHs 3a0pyAHEHHS IPYHTOBMX BOJ Ha TEPHTOPII
Vkpainn. Bennka KUIbKICTBH NMPOMHCIOBUX MIANPHEMCTE, 3BaJMIL TPOMHCIO-BHX BIIXOJIB,
MOPOZIHI  BiZIBAJIM, BUKOPHCTAHHS arpoXiMiKaTiB HEraTHBHO BIUIMBAKOTHHA CTaH [MiA3EMHOI
rigpocdepn.

3a0pynHeHHs MiA3€MHUX BOA — L€ 3MiHM sKOCTi BOAM ((Pi3MyHMX, XIMIYHHX 1
MIKPOOIONIOIMTHHHX MOKA3HHKIB 1 BJIACTHBOCTEI) B MOPIBHAHHI 3 NPHPOIHMM CTAHOM 1 CAHITAPHO-
ririHiYHHME BHMOIaMH, SKI 4acTKOBO ad0 MOBHICTIO BK/HOYAKOTH BMKOPHCTAHHA IX B IHTHHX
uinsx 6e3 monepeaHsol maAroTOBKH.

VYV npHpoaHuX yMOBax SKICTh [IJ3€MHHX BOJ| 3QJIEKWUTh BiJ OCHOBHHX MPHPOAHUX
3aKOHOMIpHOCTEI! 1X JOPMYBaHHS Ta PO3BAHTAXKEHHS | MPAKTUYHO He 3MIHKETBCS B 4ac,

Ilin BnmuBROM TexHOreHHNx (PakTOpiE BIAOYBACTLCA NOKANBHA 3MIHA XIMIYHOIO CKIAAy
MiI3eMHNX BOM, WO BHPaxkaeThes B iX 3adpyaHensi. Haibimpiror mipow 3a0pyaHIOIOTHCS
[PYHTOBI | HamipHi BOAM NEPLIMX BLA NMOBEPXHI BOAOHOCHHMX TOPHM3OHTIB, $IKI MarOTb TICHMI
rizpasnidHuil 3B'A30K 3 [OBEPXHEBUMH BOJAAMH. 3a0pyAHEHHs [MiI3eMHHUX BOJA PO3IIHAIAETHLCH
BIJIHOCHO BHMOT 10 SKOCTI BOJ MUTHOIO NpH3Ha4eHHsA, Akl susHadatoThes [CanlliH 2.2 4-171-
10,

Haiibinemy nebesneky craHoBHTEL 3a0pynHEHHs NiJ[3eMHHX BOJ Ha Bojo3abopax MUTHOrO
1 FOCNOAAPCHKO-MODYTOBOIO MPH3HAYEHHS! KOMITOHEHTaMK |-ro kiacy Hebesneku.

Cepen 3abpyanioouux  komnowentis  l-ro  kinacy HeOesnexkn HauOuibmn  4acTo
syctpivaeTeca As, Be, Tl 1 Hg, Sk npasino, 3abpyaneHns nia3eMHHX BOA LNMH KOMIOHEHTAMH
HOCHTb BHNAAKOBUI (piaLie nepiofnyHuii) Xapakrep T4 IHTEHCHBHICTL HOMO HE nepeBulye 5
rpaHiYHO-A0NYyCTHMUX KoHueHTpauiii (I'IK).

3a0pyaHeHHs MIA3eMHHX BOX, BHKIMKAHE BIUIMBOM PI3HHX TEXHOTeHHHX O00'€KTIB Ha
MINAHKAX, AKI He TOB'I3aHI 3 BHKOPHCTAHHAM HAAp, HEOJAHAKOBE 3a IHTEHCHBHICTK) 1
macirabamu.
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Ocobnuso cuibHe 3a0pyAHEHHA MIA3EMHHX BOJ CHOCTEPIracTbes moGIn3y HaKOMU4YyBa4diB
MPOMHUCIORHX, KOMYHAJILHHX 1 ClILCLKOrOCMOAAPCHKHX BIIXONIB, B palioHaX NMPOMMCIOBHX i
MICBKHX arjioMepattiii. 3abpy/iHeHHA NiJi-3eMHHX BOJL HA [IHX TEPHTOPIAX, XO4a | M€ NOKAIbHHII
XapaKTep MOLIMPEHHs], a1¢ XapaKTePH3YETLCA BHCOKOIO 1HT@HCHBHICTIO.

Buninsrore 4 THIH 3a0pyAHEHHS MiA3eMHHX BOL!

I. npu npomucnoBomy Tuni 3a0pyAHEHHS BHABJIHETHCH MPAKTHYHO BECh CHEKTP

3a0pyaHIOIOMHX PEUOBHH 5K HEOPraHiYHUX, TAK 1 OPraHiuHX,

2. MpH CibCBKOrOCMONAPCHKOMY THTIL 3a0py/IHEHHSI CIIOCTEPITAKTHCS MEPeRaANHO

CMONYKN a30TY, MECTHLIHIM;
3. npH KOMyHaJBHOMY Tuni 3a0pyaHeHns - cnonyku azory, Fe, Mn, xaopuau, denonu,
4, npu 3abpyaHeHH] HeKOHAHUITTHUMI TIPUPOAHHMHI BOJAMH - XJa0pHaM, cyakpaTh, Fe,
Mn, F, Sr.

Ha aingnkax 3a0pyaHeHHs niA3eMHUX BOA, WO cHOPMYBAINCS [T BIJIHBOM NPOMUCIOBHX
ob'ekTiB (MpoMHCNOBHIT THN 3a0pyAHEHHs), B OINBIIOCTI BHMAAKIB CMOCTEPITalOTHECS BMICTH
3a0pyaniodnx pevornd Big 10 no 100 T'JIK, makcnmanibHi 3HadeHHs nocsrawots 1000 T'IK i
OinbLe.

3a0pyaHeHHs MiJI3eMHUX BOJL KOMMOHEHTaAMHM 1-ro kjacy HedeanekH CrocTepiracTbcs B
paiioHax OKpPEMHX BENHKHX TMPOMHCIOBUX MiANpHemMcTB, wict i ceanm  TlonTaBcbkoi,
Xapxiscpkol, Juinponerposcbkoi Ta iHwmx ofnacrei. Y 2010-2014pp. Tyr sussnesi
3abpyHIoK4l peuoBHHN 1-ro knacy Hebesneku Ha 54 minsHkax. OcHoHMMHE 3 HUX € As, Hg i
Oenzonm, B MeHwili mipi — Be, 12-auxnoperan. 3a oauHuuHuMM npodamu  dikeypanucs
noaisinuxaopua, Tl i sorupuxaopucTui Byriaeub.

Haiibiaem mmpoko nommpernmMy 3a0pyaHIOIONIME PEUOBHHAMH B MI3@MHHX BOAAX B
PE3YJIbTATI TEXHOMEHHOIO BILIMBY € CIIOAYKH a30Ty i HadronpoaykTH. 3a0pyAHEHHS Mia3eMHHX
BOJ CHNONYKAMH a30Ty MNOB'A3aHO, B OCHOBHOMY, 3 CLILCBKOrO-rocrnoaapcbkuMp od'ekramu

(ckmamm 1 HAKOMHUYBAYl HEKOHAMLIHMX 7noOpMB Ta OTpyTOXiMikaTiB) 1 OOYMOBIEHO
GineTpamield  MOBEPXHEBHMX  BOA 1 aTMocdepHMX  omamiB 3 momiB  (inbTpaii,
CLALCHKOrOCnOAapcbkHX  MacupiB,  o0poOieHux — oTpyToximikaramu | aoOpHBam,

TBAPMHHUIBKAX KOMIUIEKCIB 1 nTaxodadpuk.

B pesyaprarti 6aratopidHol IHTEHCHBHO! ClUIBCHKOTOCMONAPChKOI MisIbHOCTI 3a0pyAHEeHHS
NiA3EMHUX BOA NPHITHANO perioHanbHuii xapakrep mua pany obnacreii Yxpainu (Ilonrascbka,
XapxkiBcbka, XepcoHCbKa 00nacTi).

TMoTeHLifHNME kepenaMy 3aDpy/IHEHHA MIA3EMHHX BOI HA(TONPOAYKTAMH ClyXKaTh
YHCIEHH] OiI0Yl T4 MIKBIZOBaHI CKIAAH NajJuBHO-MacTiibHuX Marepianis, A3C, nadrronposonn,
BEJIVKI aBlamianpuEMCTBA, BIHCEKOBI aepoapomu, HadTonepepodHi 3aBOAN, JOKOMOTHBHI MO
TOLIO.

Takum uuHOM, HEOOXIZHO 3MEHILIMTH TeXHOMeHHHH BIJIMB Ha miaseMHi Boan. s uboro
noTpibHo  po3podMTH  KOMMNEKC 73axofdiB 3  mikpifauii  mkepen 3abpynHeHns sk Ha
perioHanbHOMY, TakK i Ha 3araJbHONEPKABHOMY PIBHI.

IAPOTEOIOrT4HI OCOB/IMBOCTI NIIBEMHHUX BOA HA/IBIPHAHCBKOI'O
HA®TOTA30ITPOMUCITOBOI'O PAHOHY

Pioyn Kamepuna leanisna, comyoenmea epynu H31-23-1
Haywoeuit kepienur: acucmenm xaedpu I'PH, Meosios Map'ana lzopiena,
Isano-Dpankiscokuis nayionaivruil mexuivnui yrieepcumem nadmu i 2asy

OCHOBOK IMAPOXIMIYHHX MNOKa3HHKIB HATOra30HOCHOCT € knacudikauis Boau 3a B.A.
Cyninim. B ocroei zanoi kaacudikauii 3akaafieH0 reHeTHYHHI NPHHINT, 3T1IHO AKON0 BOM,
fki (GOPMYIOTBCS B MEBHHX MNPHPONHHX YMOBAX, VTPHMYIOTbL B CBOEMY CKJIaal mNeBHI
KOMMOHEHTH. 3a3BHuaii, 10 HUX BIAHOCATHCA Cynb(aTi 1 TiApokapOOHATH HATPIK, XIOPHAH
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Martifo i kanbuiro. KokeH 13 UMX KOMIOHEHTIB, HaBITh Y He3HAYHMX KiJBKOCTAX, AONOMArac
BiIHECTH AOCII/DKYBAHY BOAY /1O MEBHOIQ MEHETHYHOrO THITY,

Takox 32 renernynnm koediienrom rNa/rCl BH3HAYaIOTh NMPHHANEKHICTL BOAH 10 TOTO
YM [HLIOrO MeHETHMHOro Tumy. Boau, ms sikux sHaueHHs xjopHarpieBoro koediuiexra Glibiue
1, BiAHOCATBCA A0 TiAPOKApOOHATHO-HATPIEROTO 200 CVIbLOATHOHATPIEROrO THIMY, SKIIO —
MeH1Ie |, TO BOJM HaJlexaTh 10 XJAOPUAHO-MarHieBoro abo % XJI0pHIHO-KaJIbLi EBOTO THTIY.

Ienernunuii THII BOAH, 3HAMHOIO MIPOIO, 3aleXuTb Bia MiHepam3auil. Ha doni Bucokoi
minepamizamii Boan (100-300 r/n) npm noHmkeHux 3HaveHHsx TNa/rCl, Boam XnopmiHO
MArHIEBOTO THIY METaMOPPI3yrOThCA V XJOPHAHOKANbLI€BUIT. MeHw MiHepani3oBaHi COJNOHI
Boau (1o 10 /i), ans sxux koedimient tNa/rCl Oiapwue 1, nepersopoOTLCa y 11apokapboHaTHo-
HATPIERHI T@HETHUHHIT THTI,

HansipHsHCBKMIT HadTOra3ompoOMHMCIOBHI paifoH pO3TAMOBAHHWI V T BIEHHO-3aXiTHiTi
yactudi  Isano-®pankiscbkiii  obnacti, vy mexkax  bBopucnaBcbkKo-TTOKYTCBKOI  30HM
Ilepeaxapnarcekoro nporuny. IlisnenHa sactiua paifony posrawosana B [lepeakapnarti, Toxui
AK NiBEHHO-3aXi/lHA 4acTHHa po3MilleHa B Mexax Ykpaincekux Kapnar (ripcbki macisu
Iopranu ta [Tokyrebko-bykosuaceki Kapriarn) Ta Mesxye i3 3akapnarcbkorn o0aacTio.

Cxnanna reonoriuxa 6ynosa TepuTopii NPUPOIHO 0OYMOBHNIA | 3HAYHY PI3HOMAHITHICTD ii
riagporecsorivHux ymoB. Hessaaioun Ha 3Ha4Hy KibKicTh arMocdepHHX OnajiB, fka ckaanae
700-800 MM Ha pik, BHACAIAOK 3HAMHOI PO3UICHOBAHOCTI penbedy i WHPOKOro MOWIMPEHHS
FIMHUCTHX TOBIL, YMOBH HAKOMHYEHHS MA3EMHUX BOJ{ HE € CIPUSTIUBUMM.

VYV kpelinoBux  BI/IKNAAaX  MOWMPEHI  BOAM  ripokapbOOHATHOHATPIEBOrO  Ta
XJIOPKAABUIEBOTO TUMy, 3a pesyiabraramu aHanizy npod nnactoBux Boa burkis-baduencororo
POMOBMINA BCTAHOBJICHO, IO MiHepami3auis ckmamae 1392 i/, Toai sk ryCTHHA BOX 3MIHIOETECS
Bia 1008 kr/m® 70 1085 kr/v’. Koeditient meramopdisanii rNa/rCl konuBaeThes B Mexax 0.92-
0,95. Bmicr iioay ckaaaae 0,6-16,5 mr/n, 6pomy 12,3-100 mr/n. Jdebitn Boa cknagarotes 0,1-1,0
wm'/noBy npu nepennsax i 2-3 M*/n0By NpH HEBEHKIX TOHIKEHHAX PiBHS,

Y Biaknanax naneonedy, Ha TepuTopii HaaBipHAHCHKOrO paioHy, MepeBakaiTh BOMIH
rigpokapOonaraarpiesoro tiny. Ha ocnosi pe3ysibraris ananisis npod riactoBux Bojy BuTkis-
batuencrkoro ponosHila BCTAHOBJIEHO, 0 MiHepanizauis ckaaznac 141,2 r/n, a rycruna — 1108
kr/nv®. Koeditiient meramopdizauii rNa/rCl pisanii 0,84

Eouenosi sigknamu, sunpoOysani y csepaioBnHax MUKYIHHHHCBKOrO pOXOBHIA €
HajToHOCHHMH, a Vv po3pizax ceepanosuH [lenaTHHcbkol niond — neperaxcHo obponHeHi. Boan
COLIEHOBHX BIJIKJIA/IB HANEKATh MEPEBAKHO 10 XJIOPKAIBLIEBOrO THIY 1 MAKTh MiHEpaNi3ali
160,0-207,8 r/n. I'ycruna sox smimocrsea sia 1088 no 1122 kr/m®. Koediuient meramopdizarii
rNa/rCl xomueaeteca Big 0,74 mo 0,86. Bmict ifony cknamae 5,08-29,61 mr/m, Spomy — 79,9-
2557 mr/a.

TTpu BunpoOyBaHHi BIAKIAAIB MaHABCHLKOI CBITH B cBepiioButl 3-Mk (intepsan 2906-
2915 wm) orpumano npunane nadpTn neditom 0,82 m'/noby 1a Bonm nebitom 1,27 m*/noby.
Yepepanosnni 9-Mk npu BunpoOyBaHHI MaHABCHKHX BIZIIKManiB B iHTepBam 2977-2972 m
OTPHMAHO [IPHILIMB [1acTOBOI Boau aeditom 0,67-1 m*/noly. PesyasTaTi aHamisis i3 BKasaHuX
CBEP/UIOBHH CYTTEBO BIAPI3HAIOTLCA, BOJAA 13 CBepPUIOBHHM 3-MK Mae JAOCHTH HH3BKY
MiHEpai3alii i BiANOBIHO HEBHCOKY rycTuny (65,3 r/n Ta 1048.5 kr/m’® BinnosiaHo). a BoaM i3
ceepaioBuHH 9-Mk Minepanizosani (119,3-158,5 r/n) i BiANOBIAHO MAKOThL BMILL TYCTHHH
(1088,1-1115.9 kr/ar’).

[punaue MmiacToBOl BOAM BHIOACBKOTO MNPOAYKTHBHOIO TFOPH3OHTY OTPHMAHMIT NpH
BIUNpoOyBaHHI cBepanoBnHN 9-Mk (B iHTepBan randud 2919-2931 m) xapakTepH3yeThes
3aranenoi0 minepanizauicio 128.2 r/x Ta rycrunono 1094,7 kr/m’. 3a pesynsratamu ananisy
npod maactoenx Boa [liBpenno-I BI3AENLKOTO POAOBHING BCTAHOBIEHO, WO 3araibHa
mitnepanisauia cknanae 241,6 r/n, a rycruna soy — 1156 kr/m’. Bmict Gpomy ckaanae 6,7
mr/n, a Sopy - 31,07 mr/n.

Boau MeHIMTOBHX BIAKTANIBR HANEXaTh N0 XJOPKATBIIEBOTO THMY | 3a Pe3yNLTATAMH
ananisis npo6 mnnacrosux Bon Iluiscekoro, [Maciduancekoro, JlosBywmancekoro, burkis-
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minepasizanii in 48,0 r/n no 315 r/n. ['ycruna Bon sMinoeThes Big 1008 kr/v® no 1162 xkrim’,
Koediuient rNa/rCl konusaerbea sin 0,70 no 1,03, Bwmicr iiony cknamnae 0,6-46,0 mr/a,
Opomy 2,7-1385 mr/n, 10010 B OKpeMHX BHNANKAX BMICT MIKPOEIEMEHTIB MNEPEeBHLIYE
KOHAMLIIHI 3Hauenns. [Ipuniuen on mepepaskHo Hemenuki Bia 0,12 mM*/moby npu nepemmgi
(ceepanosuua 19-]11) 10 9,8 M*/100y npu auHamiunomy pissi 2377 m (ceepuiosina 9-J1n).

[InactoBl BOAM HMIKHBOMEHUITOBOrO MPONAYKTHBHOIO FOPU30HTY BUBYAAMCh B MEkKax
Cnobona-Pynrypceekoro 6a0ky MukyanuanHCEKO! CKIAMKN TI0 aHam3ax 13 ceepanosuan 4-Mk ta
B Mexkax JIoukiBCbKOro 010Ky — i3 ceepanosuuy 9-J1yi. TIpunans MiHEpanizoBaHOI MIacToBOl
somn gebitom 0,64 m*/noby orpumanuii B ceepanosuni 4-Mxk npu BunpoGysanui ropu3zoHTy
KNIBCEKHX MICKOBHKIE B iHTepBam 2862-2850 m. I3 Brazanoro inTepBany Oyno eigidpano aei
npodu, 3a pe3yabTaTaMi aHami3iB AKHX MJACTOBA BOAA AAHOIO FOPH3OHTY XapaKTEePHU3YKITHCS
minepamizauiero 103,3-125,1 mr/n, rycrunoro 1066,8-1081.3 kr/m*; BMicT ioHiB iiony Ta Gpomy
cknanae 33,0 mr/n Ta 5,32-18,65 mr/n BianosiaHo.

Y ceepanosuti 9-Mk npu BunpoOyBaHHi Bi/IKIaAiB POrOBUKOBOIO NOPH3OHTY OTPHMAHO
npuLEB nuactosoi somu aeditom 0,2 M noby. Byno siaiGpano asi npobu, pesyisraTn aHamisis
SKMX 3HAYHO BIAPIZHAIOTLCA: 3arajabHa miHepamizauis S4,1-116,6 Mr/n, rycTHHa B CTaHAAPTHHX
ymosax 1038,1-1080.5 kr/m® ionu Hoay Ta Gpomy B nepiuiii npodi eincyTHi, B apyriii — ix BMicT
ckmagae 11,0 mr/n 1a 207,79 mr/a pianosiano. 3uaune 30iNblU€HHA BENMUUH NAPAMETPIB
MIACTOBMX BOJ| B aHAMi31 Apyroi npodM BKa3ye Ha Te, IO B MEPIIOMY aHANI31 Npoda MiacToBoi
Boan Oyna pos30asieHa TEXHIYHOK BONOK. $KA 3aKayypajiach B CBEP/UIOBUHY B TNpoLec
OCBOEHHS.

ITpu BunpoOyBaHHl BIAKNAMIB CEPETHLOMEHIMITOBONO MPOAYKTHBHOTO KOMIIEKCY B
ceepanioBuHi 4-Mx (Cnoboza-PyHrypebkiii 610k) (iHTepsan 2786-2631 M) OTPUMAHO MPHILIHB
nuactosoi Boau aebitom 0,8 m*/moby. 3aranbHa minepanizauis cknagae 202.3 mr/n, rycTina
1145.8 kr/m’. Boam cepe/IHLOMEHINITOBOTO TOPH3OHTY XapaKTepH3yIOThCs BHCOKHM BMIiCTOM
10HIB foay 256,85-262.3 Mr/1 Ta BIACYTHICTIO 10HIB OpoMy .

ITpu BunpoOyBaHHi BiAKIALIB HHKHLOMEHIJNITOBOI Ta CEpeaHbOMEHIMITOBOI MIACBITH B
ceepanosini 9-/ln (intepsan 3886-3530 m) orpumano npurime soan nebitom 9,8 wm'/mody.
Hespakaroun Ha 3HAUHY FAMOMHY 3a0sraHHs [POAYKTHBHHX TOPU3OHTIB B AaHOMy 610w,
3arajibHa MiHEpaii3auia Ta ryCTHHA ILIACTOBOI BOZM HE BMCOKI, | cknazaiors 8479 mr/n ta
1057.1 kr/m’ Bianosiaso.

V BiAKIa1ax MOMSAHHIBKOI CBITH BEPXHBOIMO OMIrOUEHY, & TAKOK BOPOTHLIEHCHKOI CBITH
HIDKHBOI'O HEOIeHY [IE€PEeBAKAIOTL BOAH XJIOP HATPICBOIO THIMY. 3a pesyjbTaTaMi aHamsy npod
mnactoeux Box Iluiscekoro, [laciunancekoro Ta JIoBOYIIAHCEKOTO POAOBUIL BCTAHOBICHO, IO
MiHEpasizallis BOA KOJMBAETHCA B LIMpokux mexax (89.1-315 mr/n), a rycruHa Boj Moxke
cknanari 1053,5-1200 kr/m®. Koediuient meramopdizauii  rNa/rCl konmsacTsea B Mexkax Bif
0,77 no 1.02. Bmicr itony cknanae 15,1-34,7 mr/n, 6pomy 2,7-575 mr/n.

Omxe, mIacTOBI BOAM EOIEHOBHX Ta ONITOLUEHOBHX TMPOAYKTHBHHX TOPH3OHTIR
HansipusaHcbkoro Ha@TOra3onpoMHCIOBOrO paioHy BiHOCATLCA O XJIOPKAIbLUIEBOrO THITY,
rpynu  xjopuanux. Boam JaHoro Tuny xapakTepHi Julsi 30HM YTpPYAHEHOro ado ayke
VTPYAHEHOr0 BOAOOOMIHY (3aCTifiHWIT peKMM), sIKa CNPUATIMBA UlA 30€pPeKeHHs NMOKIa/iB
BYIJICBOAHIB,
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TEOPETHYHI ACHEKTH BIUVINBY TEXHOTEHHOI'O MO®OT'EHE3Y HA IMIHY
CTPYKTYPHOI'O ILIAHY YKPATHCBKUX KAPIIAT

lsauyx Tuna Muxaiiena, cmyoenmea cpynu H3I-22-1
Hayrosuii kepienur: acucmenm rapeopu I'PH, Meogiow Map’ana I2opiena,
leano-@panki6eh kil HAYIOHATLHUTE MEXHIYHUT VRIGEpCUmem nadmu i 2azy

Kaprnarcekuit perion Ykpaiwm — ue uacrnHa Kapnarcekoi cknajguacroi ofnacti —
MiBHIYHOT risiku ansnia €sponi. BiH BKIKYAE TPH BEMUKI CTPYKTYPHI oamHuui: Ckhaaauacti
Kapnatu ta npunerm po unx [lepeakapnarcekuii nepenosuii 1 3axapnatCekuii BHYTPILIHIN
nporuan, PerioH XapakTepH3yeThCs CBOEPIAHOK OYOBOK Ta reoawHamMikow mitocdepn i
MOMITHOK CEHCMIYHOK aKTHBHICTH).

CyuacHa Oyanosa i reopgunamika Jgitochepn periony Kapnarcekuii perion Ykpainu
XapakTepH3YEThCS pizko andepenmiiiopanor (25-27 kM — y 3akapnaTtchkoMy mporuHi, 35-55 xkm
— B Kapnarax 1 40-65 km — B IlepenkapnaTcbkoMy MPOruHi) TOBLIMHOK KOPH, BHPaKEHOK
pos3nomMHO-0NIOKOBOIO  TeKTOHIKOID (yHaamenTy 3akapnarcbkoro Ta Ilepeaxaprarchkoro
MPOrHHIB 1 MOXOBAHOrO Noska Kapnar, HasBHICTIO YHMCIEHHHX MOTYXKHHUX HACYBiB-CKIANOK V
Kapnarax, a Takok 3HAYHUMH OcCaZoBHMH ToBulami y 3axkapnarri (no 2-4 kM) iy
[Mepeaxapnarri (20 3-7 km).

3aranbHUM reoIMHaMIUHIM PEKHMOM PErioHy € CTHCK Y aHTHKaprnaTchbkomy (rmiBaeHHu
3axij, — MiBHIYHKI CXiJ) HANPAMKY 3 MiAHSTTSM Ha [-2 Mm/pik aeHHoi nopepxHi. CknaaHa
B3acmonia acresonita ma [lannonieio 3 Kapnarcbkorw ripebkol) CHOPYOON | TEPeHHOBHMU
cTpyktypamMn Anekanmu Ta Tncii-[lakil cnpuumHse TyT HasBHICTH TEBHUX POTAMItHHX Ta
TAHrEHWAIbHUX (BIAHOCHO npoctsraHts Kapnar y periosi) cknagosux pyxis rind QyHaaMeHTy
i, AK HACJIJOK, HAABHICTL 30HH PO3TArY | ONyCKaHHA AEHHOI MOBEPXHI Y IMiBACHHO-3axXiiHii
qacTHHI periony (B paitoni Yon — Mykauese — Csansisa),

Ha cyuacHomy etani posBHTKY reoMopdonorii ymocKOHaNeHHS TeOPeTHKO-METOIMYHHX
3acaj BHBYEHHS posi JoauHn vy Qopmysansi penvedy 3emni Ha pi3HMX PIBHAX HOro
OPraHi30BaHOCTI € OJIHUM 3 NMeplIoYeproBuX 3aB/1aHb. AHTPONOIeHHOMY peibedy NPHAIIAETHOA
BEJIKA yBara y 3B'#3KY 3 HEOOXi/IHICTK) BHPILIEHHA HU3KH BAXIMBUX NpoGneM, Mnos ssaHux 3
OOrpyHTYBaHHAM: BHALICHHA AHTPONOrEHHOI reoMOpdosIorii AK HOBOrO HAYKOBOIO HANPAMY
(pyHAAMEHTANLHUX JIOCMIAKE€Hb, CNPAMOBAHOIO HA OLIHIOBAHHA MAcLITadiB aHTPOMOreHHOro
moporeHesy B MPOCTOPOBOMY Td I1CTOPHMHOMY ACMEKTax, BUARIEHHA 0COOIMBOCTE
dopmyBauns T4 (PVHKUIOHYBAHHA  CKJIAAHUX  MPHPOL-HO-AHTPOINOIEHHUX  TEOCHCTEM,
NPIOPUTETHHX HATMPSAMIB | PALIIOHAAEHHX METOAIB JOCAI IJKeHHS, MOAETIOBAHHS, MPOTrHO3YBAHHS,
kaprorpadyBaHHs .

Tepuropiss Vipaitu, aka XapakTepH3yeTbCs IWHPOKAM CHEKTPOM CYHACHHX TNPHPOAHHX
pensehOyTROPIOBANEHUX TPOLECIE Ta BHCOKHM CTYMEHEM AHTPOMOTEHHOr0  OCBOCHHS
FeHETHYHO PISHOMAHITHOTO Ta Pi3HOBIKOBOTO MPHPOAHOTO penbedy, € YHIKATbHHM 00 EKTOM
ana  BceDIYHOrO  AOCHIZDKEHHA TNPHPOAHO-AHTPONOreHHHX reomopdocucTeM i BUsSBAEHHA
ocobmipocTeli  iX  OpraHi3oBaHOCTI,  BJACTHBOCTeH,  iepap-xiuHOi  CynmiapsjaHocCTi,
(YHKIIOHYBAHHSA TOLLO

HocnimKeHHs aHTPONOIeHHHX 1 NPHPOAHO-AHTPONOreHHHX reoMopocHcTeM — Mae
JUICHIOBATHCA 3 JOTPHMAHHAM  JEKINbKOX BRJIUIMBUX NPHHUMMIB, AKi nependaqainTs ix
OLIHIOBAHHSA 3 MO3MLL T

- ONTHMAJBHOCTI CIHIBBIAHOWIEHHA OPHPOAHMX 1 AHTPONOICHHHX (TEXHOICHHHX)
YMHHHKIB TIpH (popMmyBaHHi reomMopdocncTem,

- CHpPUSITIIMBOCTI YMOB CEPEAOBHILA, LIO OCBOKETHCSA JIKAHHOK, A5 (hopMyBaHHS,
POSBUTKY T4 OTPUMAHHS  TO3HTHBHMX  HACHIJAKIB  (PYHKUIOHYBaHHS HOBOCTBOPEHHX
reoMopdocucTe;

- paliOHATEHOCTI MpPOCTOPOBOL oprasizauii MPHPOAHO-aHTPOMOTEHHHX
reoMopdiocicTem pi3HUX PiBHIB - rI00ANBHUX, PEr1OHAIBHHX, JOKAIbHHX TOLO,
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AHTPOMOTreHHUX reoMophoCHCTEM,

- MoponunamivHoi Ta MOphONITOAMHAMIYHOI He-oaHOpiaAHOCT reomopdocdepn, wo
3yMOBMIOE (POPMYBAHHS CTIMKIX, HECTIHKIX, AKTHBHUX, IACHBHUX TA IHIINX THIIB IPUPOLHO-
AHTPONOTEHHMX TeOMOP(OCHCTEM;

- 3MiH [IBMAKOCTEH TNPOABY NPHPOAHUX PeibeOyTBOPIOBAILHUX | AHTPONOreHHO
3ymoBiaeHux Tpancopmauiiinux npouecis npu  QopmyBaHHI TA POZBHTKY [PHPOIHO-
AHTPONIOrEHHHX FeOMOPHOCHCTEM,

- PH3HKY NPOABY €KCTPEMANBHIX NPOLECIB 1 BHHHKHEHHS HAN3BHYAiiHMX cuTyauiii B
paifoHax PO3MILUEHHA NPUPOAHOAHTPONOIeHHHX (NPHPOAHO-TEXHOIeHHUX) reoMopdocucrem
PI3HIX THITIE;

- IHTErpanbHOT OUiHKH MacwTabiB aHTPONOreHHol Tpancdopmatii npupoasoro pensedy
TA  NOTEHWIHHMX MarepiaibHUX BTpaT npH (QYHKLIOHYBaHHI NPHUPOAHO-AHTPONOIeHHHX
reomopgocncrem,

ITpupoaHoauTponoreH i reomMopdocucTemu XapaKTepH3YIThCH CKJAAIHUMH
30BHILUHIMK ~ Ta  BHYTPIIHIMH 3B’A3KaMM, 3 4HM MOB'A3aHa HEOOXiAHICTL Y AeTalbHOMY
BUBYEHHI POJi JWHAMIYHOIO YHHHHKA B YTBOPEHHI, B NIPOCTOPOBIii OpraHi3oBaHOCTI Ta iepapxii
reomopdocHcTeM PI3HOrO reHe3Hcy, B COPAMOBAHOCTI Ta  IHTEHCHBHOCTI  @HTPOMOreHHO!
Tpascopmauii reomopdocucrem, siki yTBOPHIHCA HA Olibll pAHHIX €Tanax PO3BHTKY.

3BaskarouM Ha CTPYKTYPHY, TeHETHYHY, [HHAMIYHY HEOAHOPIAHICTE  MPHPOIHO-
AHTPONOreHHUX reomopdocuerem, iX THMIZALIK  MOXHA 3AIACHKOBATH 3 ypaxyBaHHAM:
Xapakrepy 1 Tumy QHTPONOI€HHOrO OCBOEHHS TEPUTOpIi, CHIBBIAHOLIEHHS NPHPOOHHX |
AHTPOTIOTEHHMX YMHHUKIB iX QOpMyBaHHA Ta PYHKIIOHYVBAHHS, CTPYKTYPH reoMophocHCTEMH,
MPOCTOPOBOI  OPraHi30BAHOCTI 11 MIZCHCTEM 1 €AEMEHTIB, 3MIHHOCTI B 4aci pekuMiB i
oOcraHoBok  ix  ¢dopmyBanHs | (QYHKUIOHYBaHHSA, I1€papxXidHoi  NiANOPSAAKOBAHOCTI.
MPOrHO30BAHOCTI, AKTHBI3Al HeDe3MewHNX MPOUECIB | BHHUKHEHHS HAM3BUYANHMX CHTyaulil
TOMIO.

JiarHocTuKa NPHPOAHOAHTPONOreHHHX reoMOpPQOCHCTEM 3 PI3SHUMM  BJIACTHBOCTAMM
TAa TPEeHJAMH PO3BHTKY BIJAKPHBAE IIMPOKI MOMIIHBOCTI IS MPOrHO3yBaHHA Ta OLiHIOBAHHS
HeOe3rneyHHx HacHiAkiB 1X (QYHKIUIOHYBAHHSA, @ TAKOXK N8 OOrPYHTYBAHHSA LIJIECTIPAMOBAHHX
3aX04iB 3 PALIOHANBHOIO BHKOPHCTAHHA NPHPOAHOIO CEPesoBHIA, nepeadaveHHs NPOABY
HA/3BUYAITHUX CHTYAL(lil, 3anobiraHHA PU3MKIB MOTPUIEHHA eKOMOrNYHOro CTaHy B KOHKPETHUX
YMOBAX.

JOCJIUKEHHS SIKOCTI NPHPOJHOI NLJI3EMHOI BOJAN

Mucniox IOpiia leanosun, cmyoeum epynu H3I-23-1
Hayroeuit kepicnur: acucmenm xahedpu I'PH, Muciwr Ipena Bacuaisna,
Teano-Dpankiecbknit HayionanbHUT MeXHIYHRR yricepeumem nagmu i 2azy

MeuIKaHLl HAWOro MIKpOpaHOHY 4acTO HAOMPAKTH ISl MUTTS BOAY 3 KOJNOHKH, sKa
3HaxoauTees Ha By L Ilynos 8 M. IBano-PpaHKiBCbKy.

Bugsuarouu B yuiBepcureri aucuumiiny «OCHOBH riaporeosiorii Ta iHKeHepHol reqioriiy,
MU MPOBOMMJIN XIMIUHI aHANI3W Ta BW3HAYANM XIMIMHMIT cknaz nijgzemMHux Boja. Meni Oyio
UiKaBO TMPOBECTH aHa/li3 caMe W€l BOAM HA NPUAATHICTH 11 A0 BXKHMBAaHHS, MOPIBHABLIM
OTPHMAaHI MOKA3HUKN 3 TPAHHIHO AOMYCTHUMHMH KOHUCHTPALII M.

3 MeTOI0 BH3HAUEHHS 3aradbHOT XaPAKTEPHCTHKH BOAH, AOCTATHLOI ANl BHCHOBKY MO 11
10HHO-COJILOBHIT CKJ1az i Ana Kaacndikauii MH NPOBOAMIN 3araibHHUI aHaili3 BOAH. 3araibHii
aHasi3 BKJIIOYAE BM3HAYEHHSA WIECTH OCHOBHMX Kommnouentis oan (Ca’’, Mg®", Na", HCOs,
SO4*,CI"), ryctnnn Ta pH BOMH | HA3WBAETECS M@ CTAHAAPTHHM 400 UIECTHKOMMTOHEHTHIM [1].
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ITepeni muoro Oyno nocrapieHe 3aBAaHHA BH3HAYMTH OCHOBHI QisvuHi Ta XiMiuHi
BIACTUBOCTI MiJ3eMHOI BOJAHW, a TAKOX BMICT IOHIB XJIOPY, 10HIB KaNbLiiO 1 MArHil0, 3arajibHy
JIY3KHICTb, 30KpemMa BMicT kKapOoHartiB i riaporeHkapOoHaTiB, & TaKOK BMICT cyib(ar-iony v
BOAL.

Hocnipkyroun GpizntiHl BAACTHBOCTI AOCTIKYBAHO! MIA3MHOI BOJIH, MOJKHA CKa3aTH, LIO
JaHa Boja € npos3oporo, Oe3 xoawbopy, Oe3 3anmaxy, ODe3 cmaky. I'yerMna BoaM BH3Ha4eHa 3a
IOMOMOTOI0 APEOMETPa i CraHoBHTL 996 KM,

I{ono xiMivHEX BRACTUROCTEN, TO 3a Aonomoroio npunany «pH-merp minisonsTmerp PH-
121» Ovau BuzHaueHi nokasuuku pH, Eh.

Peaxuis cepemoBuma, TOOTO Jy/KHO-KMCJIOTHI  BJACTHBOCTI BOAM  BH3HAYAKOTLCA
KOHIIEHTPAI€10 BOAHEBUX 10HIB. pH BoaH cTaHOBHTS 0,7, OTKE CEPENOBHIIE KHCTTE.

OKHCIKOBANBHO-BI AHOBHMIT noTeHUian — Eh — € MIpOK OKHMCHO-BIIHOBHOI 3aTHOCTI
cucremu, Ockinbku 3naqdentst Eh cranosurs +260 mV, oTke reoximiuna o0craHoBKa OKHCHA.

Cymapuuii BMICT PO3YHHEHHX Y BOAI IOHIB COTEif 1 KONOIMIB XapakTepH3yE CTYMHb
minepanizauii Bons. Bona nepepakHO BHPAkKaeTHES y rpaMax Ha | miTp (am” ) po3ummy.

Minepanizaiis abo cyxuii 3anumok OyB BH3HA4YEHHI MICAs BUMAPOBYBAHHSA BIAMOBITHOTO
o0’eMy AoCi/DKYBaHOI Boad, BennunHa CyXoro 3ajMuwky CTaHoBuTh 1,2 r/aM’, OTKe, 3rifHO
knacudikauii BepHajckKoro, e BoAn MaJol MiHepasti3ailii.

Bu3HAUEHHSA XJIOPHI-I0HIB MPOBOAMIOCH METOAOM TUTPYBaHHs 0.1 H PO3YHHOM apreHTyM
HITPaTy B NPUCYTHOCTI 1HaMkaropa kaumii xpomary, [lposiBmm Bianosiani pospaxyHKH
OTPHMAJM BMICT 10HIB XJIOpY cknanac 1,4 Mr-eks/;1, 10 BIANOBIAHO CTAHOBMTL 497 mr/n.
OcCkKiNbKK JIJAHHTT MOKa3HUK 3HAXOJAMTHCA B MEKaxX rPaHHYHO-IONYCTHMOI KOHUeHTpauii (10
350 mr/an), TO 3a BMICTOM 10HIB XJIOPY BOAA NPHAATHA A0 BIKUBAHHI.

BusnauenHs CyMapHOrO BMICTY IOHIB KaAbLiKD | MAarfii, wmo OOYMOBTIOE 3araibHy
TBEPAICTb BOM, MPOBOANIOCS METOAOM THTPYBaHHA 0,1 H po3unHOM Tpiony B B npucyTHocTi
THAHKATOPa XPOMOTeHy 4OpHOro. TTpoBIBLIM BIZAMOBIAHI PO3PAXYHKH, OTPHMEAMH O CyMapHHIi
BMICT 10HIB KaJIBLIIO | MArHIIO CTAHOBUTDL 4 Mr-exs/1. OCKIIbKH JaHIi TOKA3HNK 3HAXOOHTLCS B
MEXKaX TPaHIMuHO-JJOTYCTHMO! KOHUEHTpaii ( 3-7 Mr-exs/y; 1HKONMH AO3BOMAETHCE 10 10 mr-
€KB/J1), TO BOJIa € MPUAATHA A0 BXHBaHHA, BMICT 10HIB Ka/bUil0 TAKOK NMPOBOAHIOCH METOOM
tutpyBanus 0,1 n posuunom Tpunony b B npucyrHOocTi inamukaropa mypexcuny. Jlanwii
MOKa3HWK CKnanae 2.5 Mr-ekn/n, mo BIAMOBIAHO CTaHOBHTH 50 mr/m. BMicT marwiii 10HY
PO3PaXx0OBYEMO aHANITHYHHM LLIAXOM, 4K PI3HULIO MIK CYMapHHM BMICTOM KajbUiKO 1 MarHiio
i BMiCTOM Kaablio. Jlanuii nokaznuk cknanae 1.5 mr-eks/n, mo craHosuts 18,3 M/

Bu3HaueHHs 3aranbHOi JY>KHOCTI MiZI3EMHHMX BOJA NPOBOAMTLCH METOAOM THUTPYBAHHS
npo0u BOAH COMAHOK KHCIOTOK. Y PE3VILTATI NPOBEICHHMX aHani3iB kapOOHATIB y BOAl HE
BHABNEHO, BMiCT rizporenkapboHaTiB CTAHOBUTL 4 Mr-@KB/JI, MO 3HAXOAHTLCA B MEKaX HOPMU
(u1st NUTHOT BOJIM 3arafibHa Jy3KHICTE NOBUHHA ckaanatu 0.5-6,5 mr-exs/n).

[dns BusHaueHHA Cyab(aris y mia3ZeMHHX BOAEX NpPOBOAATH (POTOMETPHYHE THTPYBaHHA
pO3uMHY 34 AOMOMOTOK) THTPHMETPA. Y Pe3yAbTaTi AOCHIDKEHbB BCTAHOBIEHO, IO BMICT
cyasaTiB y A0CTIAKYRaHIT RO cknanae 0,3 Mr-exg/, 10O BIAMOBIIHO CTAHORNUTH 14,4 mr/m.

PesyabraTi  XIMIYHONO aHasi3y MNpPUPOJHMX BOA, 300paxkeHi y Barosiid 10HHIM,
€KBiBaJIeHTHI1I | MPOLEHT-eKBi BaJIeHTHI i GOopMax 3BOANMO Y 3arajibHy TadmHuK 1.

TaGuuus 1 — PesysbraTi XiMI4HOro aHaisy rijaseMHol BoAM 3 KonoHku Ha By LTTymos

Koediuienr BmicT, EKB'Baﬂ.emmm
Tox nepepaxyHKy M/ e
i Mr-eKB Yo
= | Na+K" 0,04348 391 1,7 14.9
2 3a pisHULICIO
& | Ca™ 0,04990 50,0 25 22,0
= Mg 0,08224 18,3 1,5 13,1
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Koediuienr Bmict, Exsma.n'elnuuii
Toan BMICT

NEPEePAXYHKY mr/a o %

Paszowm: - 4 50

= Cl 0,02820 49.7 1.4 12,2
5 [ SO+~ 0,02082 14,4 0,3 27
'5 HCO5 0,01639 244 4 35.1
Pazom: - - 5,7 50

BMicT HATPil0 PO3PaxOBYEMO aHATI THYHHM [LLIAXOM.
BHKOPHCTOBYIOHH L0 PIBHICTH, MOMKHA BH3HAYHTH BMICT HATPIKO, ONHOrO 3 LIECTH
OCHOBHHX 10HIB,

rNa* =), ~(rCa> +rMg™)

SAkmo aHioHH 1 KaTioHW JaHi Yy ekpipaneHTHiH Qopmi, TO 3a NPUHIMNOM

eJeKTPOHEHTPANBLHOCTI PO3UHHIB CyMa KaTiOHIB 3a8#a1 Mae GyTH piBHA CYMi @HIOHIB.
ZI‘(J = ZI‘K

BHKOPHCTOBYIOUH L0 PIBHICTb, MOXHA BH3HAYHTH BMICT HATPit0, OLHOrO 3 ILIECTH

OCHOBHHX 10HIB NPH AHANITHYHOMY BH3HAUEHHI I1'STH 1HLIHX.
iNa' = (rCl + rHCO + 18O ) - (rCe” + rMg”)

XiMiuH#u# ClUIaa NPUPOLHHUX BOL HNPHIHHATO BUPAXKATH Y BATOBLIH IOHHIH, €KBIBaJEHTHIH
1 MPOLEHT-eKBIBANeHTHIH (hopmax,

TpouenT-exBiBaneHTHa Popma € mMoaudikauier exsiBaneHTHOI Gopmin. BoHa nokasye
BIAHOCHHI BMICT KOJKHOTO 10OHY Yy 3arajbHiii cymi posumHeHux iodiB. Cyma KaTiOHIB, 1O
JOPIBHIOE CyMi aHIOHIB, cknaaae 50%.

Jlns Hao4HOTro 300pakeHHs XiMIYHOrO CKIaay BOA 3acTOCOBYIOTE (hopmyany Kypnosa [1].
VY naHomy BMIIAAKy BOHa Marume BHIJISL

(HCO,),,(CH,(50,),

1.0 ~
(Ca),, (Na),«(Mg),,
V HaseieHOMy NMpHKIaAl Ha3Ba ROAM Oysie: MAPOKAPOOHATHA KAaNbIIEBA,

pH6.7; Eh+260; T+18

Crnucok suxopucmanoi iimepamypu:
1 JlyGeit HB. I'inporeonoris Ta ixxkeHnepHa reonorist HasuansHuit nocidHuk. — IraHo-
®panxisesk: [ PHTYHI, 2010, - 262 c.

I'EQJIOTNTYHI MPOHECH TA BAJKJIMBICTD IX BUBYEHHS

I'pucopyx Bozoan Bacuivosuy, cmyoenm cpynu H3I'm-23-1
Hayrocuit kepienur: doy. xadpedpu I'PH, Hariiiuyr Oaexcandpa Boaedumupicna
l6anO-DpanKiGes RNl HOWIOHAQILHUTE MEXHIYHUT YHIGEPCUMEm Hagdmit ma 2a3y

['eonorivni nmpouecH — Ie SBKINA Ta MeXaHi3MH, AKl BIAOYBAIOTLCA HA 3emull, 3MIHIOYH ii
30BHILIHIT BHTJIA Ta BHYTPIUIHIO cTPYKTYpPY. Jlo HUX HanexaTs npouecH, o GopmyioTh 3eMHy
KOpY. penbed. CTPYKTYPY MIHEPAIbHUX PECYPCIB, @ TAKOXK Ti, WO BIUIMBAKOTL HA KAIMATHMHI,
riZAposoriuHi Ta OIONOriuHi YMOBH niaHeTn. BHBUEHHS reoNorivHHX MPOLECIB MAE BaKIHBE
3HAYEHHS U1 PO3YMIHHS [MHAMIKM HALIOl M1aHeTn Ta 3aDe3neyeHHs  PalioHANBHOro
BUKOPHCTAHHS 11 PECYPCIB.

J10 OCHOBRHMX THTIIB F€ONOTIMHIHX TTPOLECIB HANEKATH EHIOTeHH] (BHYTPILITHI) T2 €K30TeHHI
(30BHIUTHI) iporiecH. EHIOreHH! MpoecH BKIOHAKOTh BYIKAHI3M, 3eMIETPYCH, TEKTOHIYHI PyXH
Ta MarmatisM. Bonn o0yMOB/IeHi eHepriero, 1o reHepyeThes B Hazpax 3emii, Ta Npu3BOAATS 0
dopMyBaHHsl [PCLKHX CHCTeM, YTBOPeHHs HOBHMX MiHepasiB, 3MiH y OV/0BI 3eMHOI KOpH.
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penbed. 3emMaerpych, B CBOIO Hepry, He JiHIIE BHKIHKAKTL PYiHYBaHHA, a H JAIOTh VSIBISHHA
npo BHYTPiHIO Oya0By 3emai,

Ex3orensl npouecH, HaBNaKH, OB #3aHl 3 BIUIMBOM 30BHILIHIX YMHHHHKIB, TAKHX SK BITPH,
BO/IA, JILOJOBHKM Ta rpaeitamis. Jlo HMX Hasexkare BUBITPHOBAHHS, €pO3is, TPAHCMOPT Ta
akymyasuis ocaaie. LI npouecu dopmyiors naHawadTH, CrOpUSKOTH NEPEMILUEHHKD Ta
Nepeposnonily MIHEPaJIbHHX PEYOBHH, BILUIMBAIOTL HA (OPMYBAHHN [PYHTIB Ta BOLHHX
pecypcig.

PO3yMiHHS r€0JIOMYHHX NPOLECIB € KPHTHYHO BAXKJIMBHUM JJISl NPOrHO3YBAHHS NPHPOAHHX
KatacTpod, Takux SK 3eMJIeTPYCH, BYJIKaHiuHi BMBEp)KEHHS, 3CyBM Ta noseni, Hanpuxnaz,
aHami3 AKTUBHOCTI TEKTOHIMHUX MJIMT A03BONAE 3MEHIINTH PU3HKH, TMOB A3aHI 13 3eMIeTPYCaMH,
a JIOCTIKEHHS PIMKOBHX €pOo3iii — 3anmodirTH MATONNEHHAM Y MiChKHX 30HaX.

[eonoriybi A0CHIUKEHHA € TAKOK KIOHOBHMH uis 3a0e3neHenHs J0ACTBA MiHepaIbHIUMH
Ta eHepreTHHHHMM pecypcamu. BuBueHHs MarMaTHYHMX [POLECIB JIONOMArae BH3HAYWUTH
NepPCnexTHBH JiIsSHKN I8 BUAOOYTKY pyX MeTaniB, Takux sk 3a1i30, Miab 4u 300010, Ocanosi
NOPOAM, LIO YTBOPKIOTLCA 3aBASKM EK3OICHHMM [IPOLIECAM, € IKEPEIOM BYIJICBOAHIB —
OCHOBHOI'O €HEProHOCIS CY4acHO! LIMBII3aLLi.

KpiM TOro, reonoriusi npouecH BrauBaTh Ha (GOpMyBaHHS MI3EMHHX BOJ TA POAOBHLI
KOpHCHHX KomayinH, PO3yMiHHA UMX MeXaHi3miB cnpuse po3pobul exonoriuno Oesnevrmx
TeXHOMOTiif BHAOOYTKY Ta PaLiOHAILHOTO BHKOPHCTAHHS PECypCiB.

leonoriuki  npouecH  BIAITPAKTbL  KAKYOBY pPOib Yy  (BOPMYBAHHI  HABKONMIIHLOIO
CepeloBHIIA TA BILTHBAIOTL HA BCI ACMEKTH JKHTTEAISIBHOCTI JOAMHM, [XHE D0CHIKEHHS MaE
BHPIIIATEHE 3HAYSHHA 15 3a0€3MeUeHHs CTANOro PO3BHTKY, 30epeiKeHHs MPHPOTHUX PecypeiB
Ta MiHIMi3auii BNAHBY NPHPOIHUX KaTacTpod. Takum 4HHOM, BHBHEHHSA MeOJOTIHHHX MPOLECiB
€ He JIHILIe OCHOBOK IJIA PO3yMiHHA icTopii 3emui, a if BaXkJMBHM YMHHHKOM 3a0esriedeHHs
MaibyTHLOTO JIHOACTHRA.
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