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CEKILIA 1
EKOJIOT'1SI TA SAXHUCT HABKOJIMINTHBOT'O CEPE/IOBHITIA

JOCHZKEHHA EKOJIOTNTYHOI'O CTAHY ATMOC®EPHOI'O
MNOBITPH B MICTI IBAHO-®PAHKIBChK

Anacmacia Bonoapenro, Hamatis Hemepuncnka,comyoenmu cpyny EKO-23-1
Haywoesi kepignuri: oo kah. exonozit Mocwk MLT , 0o kah.exonozii 3opin 1.0
leano-Lpanrisesruit nayionaasnuit mexnivnudi ynicepeumem naghma i eazy

Knwuosi cnosa: CO, CO2, Q2. HCHO. agrotpancriopt. I'/IK. HaRKONHIHE CEpeOBTIINE.
armMocdiepHe NoBITPA, €AEKTPOTPAHCIOPT, ABUTYH BHYTPILIHBOIO sropanua([IB3).

ATmoctepHe NOBITPS € KATTEBO BAMIIMBHM TIPHPOLHHUM PECYPCOM, Bif AKOIO 3aJISKUTh
CTaH HABKOJIMIIHBOTO cepeniosiiia. 3adpy/IHeHH NMOBITPSA TEXHOTEHHOID MOXOMKEHHA € ONHIEH
3 rosopamx  npodieM Mroacrea. BoHo 3apaac CyTTEBO! eKONOTTHHOI LIKOIH, WO NPOABIACTHCS Y
CKOPOUEHH! TPHBAJOCTI KUTTH, 3MEHIIEHH! OLOPIZHOMAHITTS, NMOPYLIeHH! reHooHny, BTpari
cTaliIBHOCTI eKOCHCTEM, PYIHYBAHHI O30HOBOTO 1Apy Ta 3miHl kaiMary, OJHHM 3 OCHOBHHX
mwepen 3a0pyaHeHHs € aBrOoTPaHCnopT. 3 KOMHUM POKOM 3a0pyaHEHHS HABKOIHMUWHBOIO
CEpeNoBNINa 3pOCTas uepes 301NkIIEHHS KINBKOCTI ARTOTPAHCNOPTY, ocobmmeo npueatHoro [1].
OuiHKBAHHS piBHS 3a0pY/IHEHHS NOBITPA MPOBOAMTLCS LIS TOrD, 10O 3a0001rTH HEFATHBHOMY
BIUIMBY Hi CT@H HABKOIMIUHBOIC CEPENOBHLIA,

Hamur 6yno simibpano mpodu 3 TOHOK AOCTIAMEHHA TS OMIHKH AKOCTI TIOBITPA B MICTI
IBaHO-DPAHKIBCBK, B 30HAX NPHICIIHX 10 OCHOBHUX apTojopir. TTposean BUMIPHOBAHHA AKOCTI
armMoctheproro nosiTpa v 30 nyukrax sigbopy npo0, po3TawioBaHMX Ha TepHTOpIl MICTa.
JlocmimkyBankHi TOUKH XAPAKTEPH3IVIOTECA BEMMKOK) KIMBKICTIO MapHIPYTIB TPOManChKOro
TPAHCTIOPTY T4 BHCOKOK HITBHICTH KHTAOBOI 3afymaoem Hamm mpoBOAMIOCH BHMIPIOBAHHS
M'SATH PI3HMX MOKA3HHMKIB 30kpema B 30 TOuKax BHMIPIOBAHHA: OKCHLY BYIIELI0, MLIOKCHIY
Byrjewio, (qopmansaeriay ta nuny (PM10, PMZ2.5). [lpn BukoHaHHI BUMIPIOBAHL CTaHY AKOCTI
armoctepHoro nositpa Oy/lo BHKOPHCTaHO BiANoeigHe obnannanHa sokpema: CEM-3803 Ta
CEM-DT-9881. byna pospoGaena Gasa mannx exonorianol indopmauil 3 BMICTOM XimiuHHX
peuoBHH B arMocdepHOMY nopiTpi Ta reorpadiyHUMH KOODAMHATAMYH OKPEMO MO KOKHOMY
enemeHTy Takux sk’ (Puc 1) — dizuko-reorpadiubia kapra m. IsaHo-@pankisebka, (Puc ) —
Kucenb, (Puc.3) — dopmansaeria, (Puc.4)— oun (Puc.5) — moxkcua syrneuo. (Puc.0) — vannui
ras.

Y wicri IBaHo-PpaHKiBChbK 3a0PYAHEHHS NOBITPS YAIHMM TasoM JOCHTb TNMOMITHE Ha
pyanii 3anizniuniii . ge smicr CO B nositpi cknanae 5 mr/m’, wo nepesrurye TJIK Giasme min
y JBa pa3n. 3araiom nepesHmeHHs MAKCHMATLHO PA30BOI PaHHHO J0MYCTIMOI KOHIEHTPALl
3adliKCOBAHO Y TPBOX TOWKAX, 4 MEPEeBHIIEHHA cepenunonoborol [JIK - v TBAHATIATH TOMKAX .

HocninaeHnHs cpig4arts, WO He BH3HAYeHO Oe3[e4HON0 [OPOry I8 UbLONO BUOY
3a0pyAHeH s, HIGKYe AKOro BiH HE CTaHoBHB O 3arpo3m s 3popor’s Jmojaunu. I'panmdno
nonyctimMa koxuenTpauis (I'K) apiGroancnepeHux 3paskeHux 4acrok (PM2.5) cranosuth 5
MKI/M® 13 CepeaHbOpIMHOrO sHa4deHHs Tta 15 mer/s® ana  cepeansonoboeoro. s
kpynHoauncnepcaux teepanx wactox (PMI10) cepennbonobosa [IAK cxnanae 45 mxr/im® 2],
HaitHmacanit piBeHb 3aDpyaHEHHS oM B [BaHO-PpPaHKIBCBKY CHOCTEPIraeThCA B palioH
micbkol patyiui, JaHi pesynbsraTh JociiakeHs HaseaeHi 8 TaGnnui |,



MicTi IpaHo-DpankiBCbK

PARTICLE
% Bynuu micta Isauo- Coppoy) CO: 0, CHERppay e i
a1 e
s DpankiBChE PR T TR (ppm) [ (%) Fiicorp | TAK | 25um | 10um
mp (3) | ca(l) (0.035) |e.n(0.003)

1 | Tpomei@yena 21 B 6534 0.2 (.01 14 443
2 | Faasusis 2 T62 20,5 0,02 17 284
3 (rﬁf‘;:[‘[:?“ Maseans 3 634 | 204 0,03 2 | 1
4 | Esponeiicoka 4 721 204 (.03 18 L0
5 | HesameswuocTi 4 A3 20,4 (.02 15 HEH
6 | Bopumncubra 184 3 6oy 20.3 0.03 37 998
7 Eﬁﬁﬁ:ﬂ:ﬁm 1 515 | 203 0,01 13 667
# | Crenmana banaepn 41 1 585 0.5 .01 14 774
Y | 3amaHnyHA (Kiabug) 5 828 20,3 (L4 204 7775
10 | Tlisaiqann Oy assap 0 52l 20.2 .01 B 774
11 | Patymma 0 496 20,4 (1,01 3 112
12 | Boraaua Mengoro 2 533 204 0.02 26 0g |
13 | Hesanesmmoci 3 621 204 0.01 19 338
14 | Hesanemmocti 2 S8U 20,4 0.02 12 229
15 | Boraana Jlenkoro | 521 20.4 0.01 1] 336
16 | TliBrisHuil Oy TeBap | S04 20.5 0,01 12 666
17 E’l“:‘u:;w Gyamnap | 512 | 202 0 12 997
18 | Henancswwoc 2 566 20.4 0.02 15 3l
19 | TMipaensmis Oy aseap 2 SO 20.2 .01 21 229
20 | Fememana Masens 0 573 20.3 .01 Lo 223
21 | @moceka Y 0 522 20,2 0 4 115
22 | Bacuna Crudannka 1 498 20,1 .01 19 333
2% | Covona Tlermopu 2 543 20.4 .02 iR 0id
24 | MakcHsmosMUa 1 491 20.3 0.01 1] 445
25 | Mupy | 512 20.4 0,01 12 223
20 | Haopiaua (kiisus) 2 731 203 0.03 i1 1151
27 | Caraitnausoro 1 532 203 .01 17 332
28 | Bopunnenexa 207 2 83 20.4 002 31 776
29 | T'eremana Caraidgaqsoro | 4549 205 (.01 2] 336
gy | SRR 2 585 | 204 0,02 9 | 55
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ok 1 — Bmict ximiummx PEHOBHH B rrom'rpl
1~ dpisura-ceaspadhivira capma s, Inano-Opankicesra,
2 - kucénn: 3 - diopmainoesio; 4 nun ;3 dloxcie ayeaenr: 6 yadmedi 2as

Hpoaunanizysaswm oTpumani pﬁmtbmm SKOCTI aTMOC(EPHOro NOBITPA MOMKHA 3POCITH
HACTYITHI BHCHOBKH, [0 B OKPEMHX PaHOHAX MICTA CTIOCTEPITAETLCA 3HAYMHE NepeBHINeHHS
FPEHIHHO AOMYCTHMHX KOHUCHTpauiii  okcwny syrnemo (CO), Elmpr.immm,uy (HCHO) Ta
konuenTpauii miny (PM10, PM2.5). Ocobanse nepesuuienns smicty TBEPIHX HACTHHOK MILTY
na Bymnax 3anisawma, Uesvaia Maser, €nponeficnka Ta Harpiuma, ne pisers 3abpynmerma

11
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3nauno nepesuurye Hopmy. Ilinpnmeni konuenTpauli upx 3adpyAHIOIONIX PEHOBHH BKA3YC Ha
IHTEHCHRHUIT BNJIMBE ABTOTPAHCIIOPTY, W0 MOJKE CTAHOBMTH HETATMBHMII BNAMB HA CTaH
HABKOMMIIHBOTO cepeosima. [lna nokpauenss axocri armocihepnoro nositps B M. IBano-
DpaskiBebRy HEOOXIAHO Peani3yBaTH KOMILUISKCHI 38X04H, AKl BRIKYLIOT.

CrumynroBaHHA BHKOPHCTAHHS enextporpaHcnopty: Bukopucroryioun aocein kpain €C
Ta iHimaruey Fit for 55, papTo sanposaquTH NepiKaBHi TA MICLEBl NMPOrpaMH Id 330X0HEHHS
npundanusa enexrpomodinis. e mose sxonoqarn Ginancosl cybenail mis rpoMassn ta Di3Hecy,
A TAKOWK POMMHPEHHSA MEPE 3apsaaux cTaHui [3]

OOmesesns BHKOpHCTAaHHS TpaHenopTy 3 JIB3: OcHosHA yacTKa 3a0pYIHIOKYHX BHKHIIB
(90-95%) npunanac #a asTOMOGUILHUI TPAHCHIOPT 13 ABUIYHAMH BHYTPIWIHLOTO 3ropaHus. Y
kpairax €C icHye feTanbHa CTATHCTHKA, AKA MOKA3YE BIUMB ABTOTPAHCIOPTY HA OpraHiaMm
JIHOAHHHA,

[TporoHyETLCHA 3aMpoBaKeHHA 3a00pOHH HA EKCIIyaTalild BIKUBAHKX aBTOMOOLIEB 3
nmsensHuMA AuryHavn 3 01 01 2027, a mosnx musensunx asromobinis — 3 01 01 2030, Takox
Oy/ie 3a00pOHEHO BHKOPHCTAHHA K HOBMX, Tak | BWKHBAHMX ABTOMOOUIIB 3 OEHIMHOBHMI
ABHTYHAMH BHYTPIIHBOTO 3ropanHd. 3afopoHa He NOWHPIOBATHMETECA Ha aBTOMOGLN, WO
HanexaTs 30poiinum Cunam Yxpaiuu Ta iHWHM BificbkKoBUM (GOPMYBAHHSAM, HA TPAHCHOPT
depmepebKIX FOCNONAPETB LIS BHKOPHCTAHHA 1032 aBTOMOOUIBHHMI 10pOraMi 3araibHoro
KOPHCTYBAHHA, H4 ABTOMOOLL, OTPMMAaHI y CHAJOK, & TakOkK Ha TPaHcnoprei 3acobu,
eurorosaesi zo 01.01 1981 poky. 3a omiHkaMH HAayKOBIIB, BIPOBA/KEHHS L€l 3abdopoHu Ta
MEPexii HA EAEKTPOTPAHETIOPT AOZBOMNTE CKOPOTHTH BUKHH LWIKIUTHBHX PEYOBIH Y MOBITPA HA
30% [3].

BripoBamikeHHA EKOMOTIMHAX MOATKIB' JaMpOBADKEHAS MONATKIB HA BHAW TANHEA, IO
CNPHAOTE VTBOPEHHK) NAPHIKOBMX Ta3iB, 30KpEMa AH3EABHOTO MNANbHOIO Ta OEHIMHY.
CTHMYJIOBATHME NMEPEXi Ha eKoJOri4HO YHCTIL DKepena eHeprii,

[Nonynapu3auin  rPOMAaACEKOTO TPAHCTIOPT, MOMININEHHA SKOCTI Ta enexkTpudixaris
TPOMAZICBKOTO  TPAHCTIOPTY CAPHATHME 3MEHIMIEHHIO KiMBKOCTI MPHBATHITX aBTOMOGITIB Ha
aoporax.

Possurok 3eneHHx 30H Ta o3eieHeHHs Mmicta: CTBOpeHHs HOBMX 3eJeHHX HAca/[KeHb Ta
PO3UIHPEHHA TApKiE CNPHATHMYTh 3MEHIIEHHK) KOHUEHTpalil Byriekncioro rasy Ta
NOKPALICHHI AROCTI nosiTpa [4,5].
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4, Verhelst, S. (2014), Recent progress in the use of hydrogen as a fuel for internal
combustion engines. interngtional journal of hydrogen energyur, 1071-1085 URL:
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Boaouiit Kpia Anmonosuy, qenipanm rahedpu exonoezii
Hayroeui kepienux. k.m.n., oowenm gapedpu exonecii Ophanovea Mapia Muxaitiiena
leano-Bpanriacsrnit narionaiswifi mexnivnni yuicepcumem uagnm | 2a3y

3a BIIOM reHepOBAHOLl | BIANYCKHOI eHEPril TEIIoBl eNeKTpoCTaHLl] NOMIAITE HAa ABa
OCHOBHHMX THNH: koHneHcauiiini (KEC), npu3HaueHi TiNbKH 118 BHPOOHHIITEA enekTpoeHeprii. i
rennodikauiitni, adbo rennoenexrpoueHrpan (TELL). Konpencauiiini enexktpuyni CraHiil,mo
NPawioTs  HA  OpraniunoMmy maamsl, Oyaywors nodmamsy micup jioro podysauns, a
TEMTOENEKTPOLEHTPAM PO3MIITYIOTH MODIH3Y CNOKHBAYIB TEMIa — TPOMHCITOBHX MANPHEMCTE
i surnosux macHeis. TELL Takox NMpaLOKTE HA OPraHivHOMY nannei, ane Ha siaminy sig KEC
BUPOO/IAOTL AK €IEKTPHYHY, TAK | TEMIOBY €HEPrii0 y BHIJAAl rapa4oi BOAH | napu s
BUpoOHmHMX 1 Tennodikamiiamx wineir. Jlo OCHOBHHX BHAIR TATMBA UWX eIEKTPOCTAHIINA
BIIHOCATHCA  TBEPIE — KaM gHEe BYTIIUIS, AHTPALIHT, HAaNBaHTpalT, Gype Byriis, Topd, clanili:
piake — MasyT i rasonoaifne — npupoaHNii, KOKCOBNMIL, HTOMEHHIH 1 T.11. ra3.

V 3aneskHOCTI BiZL THNY TEMIOCHAOBOI YCTAHOBKM JUIS NPHBONLY eNekTporeHeparopa
eNeKTpoCTaHLl noalsoTees Ha naporypsinsl (ITTY), rasorypGinm (I'TY), naporazosi (TTTY) i
€IeKTPOCTAHLII 3 ABHIYHAMH BHYTPIWHLOro 3ropanns (JIEC),

Ilo TtexsonoriuHiil CTPYKTYpPl TEIUIOBI ENEKTPOCTAHNIl NOMINAOTHCA Ha OnouHl i
HeOaouHi . TTpu OnouHIll cxemi OCHOBHE 1 AONOMINHE 0DIa1HAHHS NAPOTYPDIHHOT YCTAHOBKH HE
MEIOTh TEXHOMOMYHUX 3B 53KIB 3 ODaasHaHHAM IHIOOL yeTaHoBku enextpocranuii. [Lm
EMeKTPOCTAHIII HA OPTAHITHOMY MANHEI TIPH HBOMY 10 KOMXKHOI TYpOIiHIT Mapa NiABOANTLCS BIA
OnHOrD alo ABOX 3 €AHAHMX 2 Hew korais, TIpu Hebnourii cxemi TEC napa Bia BCIX KOTHIB
HAIXOOHTDL B 3arajibHy MaricTpaib 1 3BIATH pOSNOALAECTECA 10 OKPEMHX TypOiHax.

Bnnue enepreTHEH Ha AOBKIUIA MAE IBOSKHI XapakTep:

EHEPreTHKA - CIOWHBAY MPUPOTHNK PECYPCiB:

IDKEPEO LWKIAAMBHX BIAXOMIB, paalaliiHOIO 1 ENeKTPOMArHiTHOrO BHITPOMIHIOBAHH,
ogHa 3 npu4anH napHukosoro edekty (emicin CO: B armocdepy BHACHLNOK CrHANIOBAaHHHA
OPraHiYHOTO NANWBa).

Tennose szalpyuuennsa n0BKUIA OCODIHBO CYTTEBE NPH BHKOPHCTAHHI NPHPOAHHX
JUKEpEn BOIM JUIA NPAMOTOYHOINO OXONO/MMEHHA KOHAeHcatopip napoeux TypOin. Kpim
TENIOBOTO TA XIMIYHOrO, 00 €KTH EHEPreTHKH € JIKePenaMi e1eKTPOMArHITHOTO 3aDpyIHeHH:
cepenosuma. Hepeosl Ta M 3081 KNITHHE HAHYYTAMBILI 10 30BHILHLOIO EIEKTPOMArHITHOID
NOAPAa3HeHHs 3 49acTOTOK y Mmexax Big 10 mo 1000 Iy, rpaHnuno AONMYCTHMI 3HAUEHHS
HANpy:KeHoCTel enexTpHuHoro nons craHosnsaTe 20 kB/v, a marniTHoro 4xA/m. Ha ninsskax,
ikl DIM3BK] 10 JIHIT BHCOKOBOILTHIX TepefaYy, HarnpyKeHiCTs eNeKTpHYHOro noas carae 30-40
kB/s sa gacTom 50 Iy, mo v 3 — 4 pasu nepesnnrye Ge3nedHl BeMTIHHN,

Ocrore TexHomorivie nanwso TEC — BYriana, nprpomHuii ra3 Ta MasyT.

Buxknau Bypuwrrnacska TEC  caraiote 84.4%  Bin  3arafibHol  KiIBKOCTI  BHKHZIB
crauloHapHHX Jkepen ol Isano-®pankisebkol obracti.

bypurmntcska TEC BXoanTh A0 COMCKY MiANPHEMCTB, AKI 3aBAAOTh HANOINBLION LIKOIN
LOBKILIIO Td 310p0B’ 10 HACENEHHA YKpaiHu.

Anam3 ganux bypwruncskoi TEC nokasas, 1o 3010111aK0B1 BIIXOIH HAMPOMAIKYIOTHCA
B BIABANAX LIBH/ILIE, HIK BHKOPHCTOBYKIThES (17% piudoro od'emy). Hesukopucrana uactka
BIAXOIIB NOCTYNAE ¥ BIABAIN, 3aTA/1bHA MIOWA AKHX nepesnuuna 313 ra.

VY pe3yanTaTi KOHTAKTYBAHHA HAMPOMAUKCHHX BIAXOMIB 3 TPHYTAMH Ta atMocdeporo Ha
BEJNUKHX TEPUTOPIAX BIADYBAETHCH 3ADPYAHEHHS AOBKI/UIA 1 3HHIKEHHA EKOMOMYHOT De3nexkd
o0'ekra Ta periony. Tak na Bypwruacekiii TEC marpomanunocs nowaa 23 MJIHT
30701WnakoBHX Bigxomis, [o Haiibinem BaroMuMn cepeén BHKHAIE 3a0PYyOHIONUHX PEUOBHH I
MAPHITKOBWX Ta3iBR B atmocdepHe MOBITPS TPH POdOTI TEMNOBOL eNeKTPOCTAHIN, € BHKHIN
okenais cipen SOy, okenais azory NOy, niokeuny syrneo COz i Bakkux MeTasis.,
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BILTHB BOCHHUX /IIi B VKPATHI HA AAKICTDb OBITPA

Muasyposa Oxecana Makcunisna, emyoenmia zpyan EKOm-24-1
Hayroeui kepienux. K .nin., dowenm capeopu exoaocii Mockaawuyx HM.
Ieano-Bpanriacsinit nayionaisuifi mexnivynnii yrnicepcumem woghnm | 2a3y

3rigno panux cucremd MinicTepcTBa 3axucTy AOBKULIA TA NPHPOLHMX PECypCis
«Exoszarposan [ 1], naiifinemrol mxoam BHACKIIOK BOCHHAX i 3aBAACTRCA came aTMochepromy
noeitpy. Tak, cradom Ha 2023 pik OPIEHTOBHI PO3PAXYHEM 30WTKIB BHACNI 10K 3a0pYIAHECHHSA
NOBITPA, Hapaxosani JlepiKaBHOW EKOIOrHMHOK [HCHEKUICK BIANOBIOHO 10 3aTBEPLKEHOI
MeTOAnKH, ckimamu 927 mupa rpa mo cknagac 67,51% Bin saraneHOl MKOAW JOBKULTO, AKA
craHoBuTh | 373 mapn TpH. 3araneHa 1Kona  atMocepHOMY MOBITPIO BII  TOPIHHA
Haronpoaykrie  ckaanac 49 360 mux rpa, Bia nicopux nomex — 8§ 720 414 man rph, Bia
3ATOPAHHA IHIKX 00 ekTiB — 6 981 Mun rpH.

Bubyxu 1 noskexi nin bac BiiiHM BHKMAAIOTh B aTMocthepHe TMOBITPS BENUKY KiAbKICTH
3a0pyLHIOIMHX  PEYOBHHE, TAKHMX HK OKCHAM BYTJAELIO,TBEPAl HacTKi, TOKCHYHI rasu
(BKIIOUAKOYN JIOKCHHH, OKCHAM a3oTv Ta cipku). lle nmoripmye akicTes MOBITPS, 30LABLIOVE
KOHLEHTPALIK 3aDPY/IHKBAYIE, 10 MOMEe HEraTHBHO BIUIMHYTH HA 3[0POB'S MOJIEH Ta KIMaT.
Inwnii gaxrop — pydsyBadHa npomucnosux  00'exTie, Takmx Ak Hadrosi 1 ximiumi
nignpuemcrea. OocTpinu TakiX 00'€KTIB NPHBONATE JIO BHKHIIB HEOE3MEUHMX XiMIMHWX
PEYOBMH (CBHHELB, CIPKA, Mi/b), SKI NOTPansitoTh B atMocdiepy

Boenni fii HeMHHYYE TAKOK NPHIBOAATH | 10 JHUILEHHS JIiCiB Ta IHWOI POCIHHHOCT] Ha
oxpemux TepuTopisx. Lle amerimye 3maTHICTL poCanH nornuHATH Byrnekucnuii tas (CO2) Lleii
(haxT crpufe MABHINMEHHKY KOHIIEHTPAIlil TNApHUKOBHX rasie B atMochepi. Kpim mumoro
BHACIIOK 3HUIIEHHA POCIMHHOCTI BigOvBacTsea eposia rpyHTy. Biarak iforo sepxuiil wap He
Ovje VTPHMYBATH BYTIeLb, 200 AK MIHIMYM MOTIPHIMTEL HOro 31aTHICTE Lie PODHTH.

Bracnizok BOeHHWX mifi YKpaiRa BTPAaTHAA HacTHHY TPOMACTOBOTO i eHEPreTHIHOTO
KOMILIEKCY, 8KTUBHICTL Ol3HeCy CTald 3HAYHO MEHLIOK, NalUBHA KPH3a 3HH3MI1A IHTEHCHBHICTD
BUKODUCTAHHA aBTOTpaHCHOpPTY, a sBigganeHa pobora BIIO  nozdaeuna weobxianoct
nepecysadHs. Bapro saysamuti, mio 3a ouiikamd OQOH y cnpasax Oiwedins, craHoM Ha 28
Gepesua 2023 poxy Vkpainy sannmwmnn noxas 6 MinbHOHIE AH00CH, WO 3HH3KIO BILIMB HA
3abpyanenHa MOBITPA Hepes 3a3nayeni daxtopm [4].

TTin uac cnpod OUTHATH HACTIIKKM BOEHHUX 1A Ha aTMoctepHe NoBITPA 3yCTPIYAHITHCH CYTTER
posdizuocT!. TIPHYHHOK ILOTO € BILIMB HA PEriOHATILHOMY DIBHI TEMIEPATYPHHX | BITPOBMX YMOB, 4
TAKOK BAPiatii BHCOTH TPAHHTHOTO APy aTMochepi.

Y 3aranbHIRIIN JaH CYMYTHIKOBOIO 3OHAYBAHHS [ 2], MOJKHA BHOKPEMITTH Taki HACTIAKIH:

1. Piske 3MeHIIeHHa BMICTY JIOKCHIY @30Ty v Beiuinx micrax (10 35%) sHacniaok
PyHHYBAHHS NPOMMCIOBHX MIAITPHEMCTB | 3MEHINEHHA BUKHIB aBTOTPAHCTIOPTY,

2. 3pocTaHna BMiCTY morcHay asoTy (1o 25%) Ha cxoni Ta miBHIMHOMY cxoni TepuTopii
VKpaiHH, & TAKOK HA CYMiAHHX pociiicbkuX T4 OLIOPYCHKUX TEPUTOPIAX HA MOHATKY BiiiHu, wo 3
BHCOKOIO HIMOBIPHICTIO 3YMOBJIEH] BHKHIAMM BLI Mepemi LeHHs BIHCHKOBOT TEXHIKH,

3. KopoTkouacHe 3pocTaHHs BMICTY MOHOOKCHTY Byrieur (Oumsexko 10%) sHacninok
BHKHIIB Bl NOKeX B eKocHCTEMax NMoOJHaY JIiHIT 3ITKHEHHA,



Pucynor | — 3minm 3abpyanenns atMoc)epHOTO NOBITPH 3@ JAHHME CYIY THHKOBOID
30H/IYBAHHA 3a NEPIii pik noBHOMaciuTabHol BiifHN [2]

[locTynose 3aKpUTTH BEAMKHX IIPOMHCIOBHX NAPKIB, TOJOBHHM YHMHOM V CXigHid i
MIBAEHHIA YacTHHAX YEKpaiHu, TIPU3BEN0 A0 CKOPOYEeHHS BUKHAIE 3a0PYAHIOKTHX ET0BHH B
arMocthepy 32  NONOMOIOK)  OPraHizOBAHMX JUKEPEN  BHUKMIIB, WO  [ATBEPIKYETHCS
pesynbTaTaMil AOCHiAkKeHL CTaHy AkocTi nosiTpa B micrax., Bono Oyae 3ocepemkeHo Ha
sumorax esponeiicsknx HJUT/] 1 Jinpextunn 2010/75/€C 1 103BOANTE YCRIZOMATH BIKE 1CHYIOUY
rocTpy HeobOXiaHicTs B peopMyBaHHl YIpaRIiHHS npoMuciosuM cektopom. [lg npoGnema crae
ue Olapll  roCTPOW, BPAXOBYIOMH MEPCNeKTHBH (hiHAHCYBAHHA YKPAiHCLKHX nporpam
BIJHOBJIEHHS MIMKHAPOAHHUMH NApPTHEPaMH, 110 Oy O Hemoxnpo Ge3 NpUIHATTS yKpaiHIAMI
BIIIMOBI AHOTO 3AKOHOIABCTRA.

Boauouac crae sposyminum, wo Ykpaina He B 3MO031 CHCTEMATHHUHO PO3CILAYBATH
Bi/IMOBI/IHI MATAHHA, OCKIILKK JOCI BIACYTHA €JIMHA CHCTEMA [epP/KaBRHOTO MOHITOPHMHIY AKOCTI
nosiTps. Okpemi cy0’ekTH JIEPRKABHOIO MOHITOPHHTY 30HPAKOTE T4 BHKOPHCTOBYH)TH 1aHi
camocTiiino abo HaeiTs ODMEKYHITH 40 HHX HOCTYIL, WO nopywye sumoru crarri 50
Koncrutynii Vkpainn 1a Opxycerol Kowpeenuil npo mectyn a0 indopmamii, yHacTe
FPOMAICHKOCT] B MpOLeCi NPUHHATTA PilleHL T4 IOCTYN 10 NPABOCYANA 3 MHTAHb, LIO
CTOCYIOTLCA J0BKLA, PasoMm 13 UMM cioigvi OpraHd HeE MaiwTh 3MOTY  OIEpaTHBHO
BHKOPHCTORYBATH JiaHl, #AKi 30HPAalOTH BAACHMKH JIAHHX, SK TO CYD'EKTH JepikaBHOrO
MOHITOPHHTY 41 cyG ekTH rocnoaapioBatns. Lle Boe yCKIaZHIOE Ta cnoBilibHIOE npouec 30opy
nokasis ana dopmysanns obsunysaneHol Gasm AnNA NOAANBIIHX  BIALKOAYBAHL KPaiHOIO
arpecopor. CTBOpeHHs €AMHOI CHCTEMM, SKA HAZACTL 3MOrY ONEPATHBHO MOHITOPMTH Ta
aHanisyBaTH AKicTh noBiTpa B YKpaiHi niji gac BiiHH € B TOMY 4HCA 3a784€H [[MBLILHOI
Gesnexn, 3paKa0H HA PU3MKHM TA 3arposu, Akl 0E3nocepenHbo NOCTaoTh NEPen KPaiHoW Bia
HACHIJIKI B BOCHHHX M1H Ta BUKOPHCTAHHAM BOPOTOM XiMiHuHOi 36poi.

Apam3s curyaill T8 pesyasTaTH A0CHiDKeHb 1100 BIUIMBY BOEHHMX [ifi Ha SKICTh
armocheproro nosiTps B YKpaidi CTaBaAaTh 1EPen OPraHaMH BIANH BCIX PIBHIB, IPOMANCEKICTIO
Ta Cy0'€KTAMH TOCOOJAPIOBAHHA JOTIMHI MHTAHEMA, AkuM wmHOM 3i0patn saxomora Oineime
ILOKAZB 104 BIAIKOIYRAHHA BOPOrOM 34BIAHOT LUKOLM, CIPARSIMBUX penapauiil, sk 30upati 1
BMKOPHCTOBYBATH [AHI MOHITOPHHIY NMOBITPS TA K NMOKPAIIHTH AKICTH NMOBITPS B MiCTax y
MaHDYTHEOMY, Bie MCas JaKiHIeHHs BIiHT.

Biamosiai 3HAX0ANTHCS B MPHAITHATTI BIAMOBITHNY YPAaBTIHCEKIX PIITEHD, & CaMe:
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1. [MpohinancypaTi CTBOPEHHA ACPKABHO! CHCTEMH MOHITOPHHIY AKOCTI MOBITPA ¥
CKNanl  MOHITODMHIY  JCOBKiNsA, #AK oDop'A3koBHil  kKoMmoOHeHT Qikcaumii wkormn T4
MepIoHeprosril (JakTop LHBULHOI De3nexy.
2. 3i0paru nmani Beix Cy0 eKTIE OEPKABHOID MOHITOPHUHIY T4 CTBOPUTH E€AHHMI
IHCTPYMEHT BILHOIO JOCTYMY JI0 BCIX J3aHMX /I8 MOHITOPHHIY, KOHTPOK, aHami3y Ta
APUIHATTA PlIeHb (B TOMY YHCI YIPABI HCBKMX ).

3: Hanaroguru ofmMin ganumMi npo MOHITOPHHE SKOCTI NOBITPA MU LEHTPAILHIMEI
OPTaHAMM BIKOHARHOI BIAm B chepi 3aXxmeTy TOBKIIAA, KOHTPOMO Ta CIACTRA
4, CTBOPHTH YMOBH 18 PO3BATKY EKONOTIYHOTO MYHIUMIATBHOIO TPAHCNOPTY.

IMEHILEHHSA KIJILKOCTI NPHBATHOIO TPAHCMNOPTY B HACENEHHUX IMYHKTAX TA CTBOPEHHH YMOB A
BHKOPHCTAHHA 1HIWBIIVANLHOTO eKOIOMTHO THCTOrO TPAHCTIOPTY (EMeKTPOMONenH, CAMOKATH,
BETOCHTISTH TOITIO).

Bucnosox. Bnjane BocHHMX i Ha armocdepHe nosiTps cepen CKIANOBHX JOBKLUIA €
HalDI LM | ckaanac noxan 77%.

Jlns cucTeMHOro aHamisy BruiMBy (axTopis BifiHM Ha crad arMocepHoro mnoeiTps
BAUIMBO BPAXOBYBATH AK HeratusHl (AakTopu — Bayuanua paxer B vadrosy indpactpykrypy,
NoKesd HA NPOMHUCIOBUX TA €HEePreTHdHWI 0D eKTax, Momexl B Jicax TOLLO, TaK 1 MO3UTHBHI
st armMochepHoro MOBITPH. 41 KPHTHUHHME NS KPATHH — 3HIDKEHHA TEXHOMEHHOro
HABAHTAKEHHA 4EPE3 CUCTEMHY NPOMMCIOBY KPU3Y, NAMIHHA JLI0BOI AKTUBHOCTI T4 3MEHLIEHHS
BHKOPHCTAHHS ABTOTPAHCNIOPTY Yepes 30ibIISHHA BAPTOCTI NaNEHOIO Ta 3MEHIISHHS KiTEKOCTI
HACCNEHHS B Y KpaiHl yepes BUMYILEHY MITPALIED — MOHAA 6 MIIBIOHIB MHOICH, AK1 3HN3MIK CBIf
BIJIMB Ha 3a0pyaHents arMocipepHOro noBiTpa Hepes saznaqeti faxropu.

Takmit cucTeMHMi! aHAm3 7aCTE OCHOBY IANA NPHIHATTE AKICHMX T4 TPABHILHHX
3AKOHONABYHX i VIPABNIHCBREX pilleHb MONO TpOBaTKeHHS pedopM Ta BXRUTTS 3aXO0MiB
BIMBY Ha npobnemy 3a0pyaHenHs armocepHoro nosiTpa B YKpaii,

[Tepenix surapucmanux dxcepei:

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

2. Ownka sBramsy pocHHMX 1 B YkpaiHl Ha #KICTE arMoc(epHOIO NOBITPH:
caint URL https://nauka gov ua/news/naukovisi-otsinyly-vplyv-voiennykh-dii-v-ukraini-na-
iakist-atmosfernoho-povitria/

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

4 Ynparmuua Bepxosroro komicapa OOH Curyais 3 Oiwenuamn B Yrpais cair.
URL: https://data.unher.org/en/situations/ukraine# ga=2228732760.514168680. 1646989952-
176134281.1646551413

5, Brnme BOEHHHX mii HA AKICTh MOBITPS: caitr URL:

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

THHOBATITIHT MIIXO/IH 10 ONTUMDAILI AEKAPROHBAINITHIX
MNPOLECIB 3 BUKOPUCTAHHSIM LITYYHOI'O IHTEJIEKTY

Typei MLL, acnipanm gaheopu exonoeii
leano-Opanrisesinil nayionaisnui mexuivunil yricepcumem naghmau i 2azy

3MiHA KIIMaTy € OAHIER 3 HAHDIIBIINX (00ANBHHX 3arpo3 cydacHocTl, | aekapOoHizaLis
— 3HIDKEHHA PIBHA BHKHIIB MAPHHKOBHMX ra3ip — CTANA KIOYOBMM 3aBOAHHAM I8 YPANIB,
Ol3necy Ta cycmimseTRa OaHPM 13 HATOIMEIN MEPCTIEKTHBHHX THCTPYMEHTIB A JOCATHEHHSA
WX Uidel € BUKopHCTaHHA wrydHoro inrenexty (IT). 3asuskn ¢BOTH 30aTHOCTI aHANZYBATH
BENMKI MACHBH JAHIX, AJANTYBATHCA A0 3MIHHMX YMOB | MPOrHO3YBAaTH CKaaaui npouecn, [T
BIJIKPHBAE HOBI MOMTITROCTI [T CKOPOHEHHS BHKIIR | ONTHMIZAL]] eHeProcroKHBaHHA.
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Oannm i3 ronosuux nanpamkis sactocysanns Il v nexapOonisauiiimitx nporecax ¢
MOJIEMIOBAHHA BHKUIIBE MapHUKoBMX razip. lLle nolponsc CTBOPIOBATH AETANLHI MOIENi, AKI
BIACOPaWAKTE, AK MEBHI rany3l 4u BHAH J80BHOCTI BILIHBAKTH HA PiBeHb 3a0py/AHEHHS
armocthepn. Hanpuxnan, nnardopma DeepMind Climate, enposamxena y BenuxoOpuranii,
AHAMIZYE JaHI 3 NPOMICTIOBHX THATIPHEMCTE, NEKTPOCTAHLIH Ta TPAHCTIOPTHOT IHQpaCTPYKTYPH.
Anropurmi T nporsosyors, sk 3mina rpadikis poGorn ado BUKOPUCTAHHS AJBTEPHATHBHUX
IGKEpe eHeprii MOKEe BIUIHHYTH HA 3arajlbHUi PIBEHL BHKHIIB. 33 NEPLIHH PIK BHKOPHCTAHHA
uiei nnaropmn snanocs IHUIMTH BUkHaM CO: Ha 10%, W0 € 3HAYHUM JOCSATHEHHAM V
MaCIITa0ax OIIHIET KpaiHH.

Cdepa enepreturn € we oauied odnactio, ne LIl nemounctpye csowo edexrusnicts, Y
Jlawii, sKa € nifepoM y BOPOBAMKEHH! BIAHOBMIOBAHHX JuKepen eHeprii, kommnaHia Vestas
34CTOCOBYE ANTOPHTMH MAWLIMHHONO HABYAHHS A8 ONTHMI3ALIT PO3TaLIyBaHHA BITPOBIX TYPGiH.
CHcTeMH aHali3yiTh iCTOPHYHI AaHi Mpo WBHAKICTL | HAMPAMOK BITPY, Tonorpadio MicUeBoCTI
Ta KmMaTH4E yMOBH. Lle n03BOMMIO miABMIUTH eeKTHBHICTE BHPOOHUITRA eHeprii Ha 15%,
CKOPOUYKHH NoTpedy B HOATKOBHX eHepropecypoax, 1o 0asyrThes Ha BUKOMHOMY MaTBi.

HIryunmii iHTeNICKT TAKOK SHAXOMNTD 3aCTOCYBaHnA y cdepi Tpancnopry, Akl € ONHNM i3
Haitdinemmx repen pukuais CO. Komnanii, sk-or DHL, sukopucronyioTes anropuryn L nns
onTuMizalli JoricTHYHEX  MAappyTis. Ha OcHOBI JaHux 1po JOPOXHIG CHTYALK, NOroaHi
ymoBu 1a sasantaxesicts cxkaangis Il pusnauae waidiaew eneproedexTusni mapupytn
nocraeki. Y Ceponi 3aBASKI TAKUM CHCTEMAM 34 OCTAHHI ' STh POKIB BAANOCA JHUINTH BITKIUIN
MAPHUKOBUX rasiB HA 30%. YV TpaHCNOPTHOMY CEKTOPI LEi Mmiaxia cTae 0CoDIMRO BAMKINBUM B
YMOBAX JPOCTAHHA KLIBKOCT] BAHTANONEPEBE3EH.,

Onuicxo 3 wabimein IHHOBAIIHWMX Tanmyseil € cCimsCbke rocmomapeteo, me LI
BUKOPHCTOBYVETLCA 1A TOYHOIO 3eMNepodcTEa. ANrOpHTMH dHANRYKITE CTAH IPYHTIB, NOroaHi
YMOBH TA HeoOXigHicTs y poOpmuBax, mod MmiHimi3yBaTH IXHE Bukopucranus, ¥ Kanazi
diepmepcrki FOCMOAAPCTRA, WO BIPOBATIUIN NOAIOHI TEXHONOT, 3MEHIIMIH BHKOPHCTAHHS
nobpur Ha 20%, mpi bOMY 30epiTInN BpOKATHICT. Ll M03RONAE 3MEHITHTH BHKHAN OKCHIIIB
a30Ty, AKI € APYTHM 38 3HAYHMICTIO NapHHKOBUM razom micns COz,

Ocobnusy yBary npHMBepTac MOMNUIMBICTL MOHITOPHHTY BHKHIIB V peallbHOMY “aci. Y
Kurai ecncrema Smart Carbon Platform 36ipae nani 3 npoMHEIOBHX NNPHEMCTB, aHANZYE 1X Ta
HAJAE PEKOMEHIAUIl WOA0 SHIMKCHHA BUKMZAIB. 3apmaxn uiil nnardopmi Kijibka NiANIPHEMCTE
IMOIIN ANANTYBATH CBOI BUPODHNMI Mpouec, o 3MeHII0 BUkuan Ha 20-253%. Taki cucremu
CTAKTH KIHYOBHMH Y BIIPOBAMKEHH] "3eneHux" 1HILIATHR Ha PIBHI AEDIKABHOT MOJITHKH.

3a ganmmn Mixsapoanoro enepreruunoro arenrcrea (IEA), snposamxenna I v
rno0aneHy eHepPreTHIHy CHCTEMY MOJKE 3MEHIUNTH BUKHIN MAPHHKOBHX TA31B HA 2,5 TiraToHHH
o 2030 poky. Lle £ ekBIBANEHTOM CKOPOYEHHA BUKMAIB yciel TpaHcnoprHoi cucremn CIITA za
pik. Y €Bponi, sika aKTHBHO BnpoBamiye "3enennii kype," sactocysanns I possommno
ckoporuti Bukran CO: na 15% y mpoOMICTOBOCTI TA TPAHCTIOPTI 33 OCTAHHE NECATHNITTA

OTske, ITy4HNT [HTENEKT BiAKPHBAE HOBI TOPH3OHTH Y cdepi nexapboHisanii, moeIHy K H
TEXHONON4YHY IHHOBaUiiHICTL 13 HeoOxiaHicTO 30epexkeHHs n0BKLWIA, Horo spatHicTs WBMAKD
pearysari Ha 3MIHH, aHam3yBaTH Bennki obCArd JaHHX | NpOrHo3yBaTH MalnOyTHI TeHaeHLil
poONTH  fIOr0  He3aMiHHHM IHCTpyMeHTOM Y  OGopore0i 3 rno0anbHIMH  KIIMATHYHAMI
BUKJILKAMU.

Cﬂu[fﬂl: GHEK ﬂpﬂﬂmﬂﬂﬂl’ l‘]..lﬂ"fpﬂ'.i .

l. 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, ] (2022) Indusirial 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 "

OILIHKA BILTHBY MOBLIBHOI'O OBJAJIHAHHS TA NEPH®EPIAHUX
MNPACTPOIB HA OPTAHIBM JTKOAHHA

I'vpane Bepouixa leopiena, Hisonuyk Yaana Anopitena coydenmu cpynu EKO-24-1
Haykoauit kepisnuk. K.2eo ., 0oy Kahedpu exorocii — Jopin Jeunc (hrexcinosuy
lsano-Ppankicesknii nayionaas it mexniyuni yuicepeumem nagmu i 2azy

Bukoprcranus mMoGiabuux tenehoHiB CTBOPIOE HABKOND JIKJIMHH IFTYYHI MATHITHI Ta
EIEKTPHMHI NOUA, AKI MOMKYTh BIUIMBATH HA PI3HI CHCTEMH OPraHi3My. 3BAXKANOHMH HA TE, WO
MODINEHT TenedOHH CTAaNH HEBIZ'€MHOK HYACTHHOK MOBCAKIEHHOrO SKHUTTA, OCHIIKESHHS
IXHBOIO BIJIMBY HA 300POB'S € BaONKIMBUM JUIA OLHKM NOTEHUIIHIY PHINMKIBE TPHBAIOTO
BUKOPHCTAHHS UIET TEXHOOM] .

Pucynor 1 — HMipEOBaHHH eneKpr{Hdi T2 MardiTHOI cknazoBmx npunagom NFEA- 1000

byno BuMIpsHO enexKTPHHMHY T4 MATHITHY CKJIAA0BI BUIIPOMIHIOBAHHS, SKE CTBOPIOETLCH
pizHEMI MOOITBHUMA TenedoHaMi Ta poyrepom. [lna usoro Ovno odpaHo n'aTh TeneoHiB
pizHix mapok — iPhone, Motorola, Oppo, Samsung ta Xidomi a Takok TPH PoyTepa piaHHX
MOIEIIEH, Bmupu nposoanaucs Ha asox siacransx. 0 merpis (Oesnocepenyno Oian npﬂc"rpﬂm]
Ta 5 Mm‘pm O A03BOIMIO TMOPIBHATH |HTEHCHBHICTE BHOPOMIHIIBAHHS B 3aM€KHOCTI BIA
AncTaHuil,

Ha rtabauusax, npencrasnedHx Jani, HaBeIeHO OTPUMaHl 3HAYEHHA U KOIKHOTO
npucTporo, llg A03BOAAE MPOCTEXRHTH, SK 3MIHIDIOTLCS PIBHI ENeKTPHYHOI Ta MarHiTHOI
CKJIAMOBMX Ha Pi3HIi BIZICTAHI BIJI JFKEPENda BHIPOMIHIOBAHHA, 10 MO#Ke OyTH KOPHCHHM JLUIA
OLL HKH IX MOTEHUI iTHOrO BILINBY Ha 3A0POB'A JIKO ANHIL

Haiea mpuaaty Bizerans, () merpin Bincrann, S meTpin
nTa= 1227 u/Tn =280
TP-LINK TL-WRS50M Vim= 162 Vim= 60
Netis NS ACL200 HTa= 1990 wTa= 505
Vim=234 Vim=111
TP-LINK TL-WRS4 1N wTa= 1554 wTn=432
Vim=210 Yim =%
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TaGmua 1 — Bumipiosanis eneKTPOMArHiTHOI CKIALOBOI poyTepa

Mapxwn TeneoHis Bigcrans, 0 MeTpin Bincrane, 5 metpin

H/Tan= 199 w/Tn=287

Iphone 7 V/m = B8 Vim = 36

"/ Tn= 105 o Tn=245

Motorola G14 Vim =238 Vim=16
wTn=157 #/Tn = 260

Oppo A74 Vim =153 Vim=15
H/Ta= 163 1/Tn =205

Samsung A23 Vim=172 Vim= 140
aTn= 135 1/ Tn =200

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

3riqHO 3 HALMMHE BHMIPKIBAHHAMM, MODLIbHI TenedOHH Ta pOyTEep MAKTh PI3HI PiBHI
ENeKTPHYHMX | MArHITHHX NIQNB Ha BiacTansx 0 1 5 MeTpis.

Mu nmpoBenn KOPOTKHI aHAT3 KOKHOTO TPHCTPOKD, 3 AKUEHTOM HA BIOMOBIAHICTE
rpaHidEO  JomycTHMiM  koruedTpamiam (IJIK) mob nocaimwmn sxi mpucTpoi € Oimbim
IOMYCTHMI.

Tabawis 2 — BUMiploBaHHA EIEKTPOMATHITHOI CKJIAN0BO] HA NPHKJIa
piaHux moaeneit teaedonis

I'JIK
Tenepon Poyrep

w/Tm |/ T
1) Makcamanbro pazose a0 200 v/ Tn 1) makcumanbHo pazose. 10 200 v/ Tha
2) cepeanbo aobose: ao SO w/Tn 2) cepeanvonobose: no 20 n/Tn

Vim: V/im;
1) MakcumanbHO pasose 10 61 Bim 1) makcumansHo pasaee: 10 100 v/m
2) cepeanro noboee; 10-20 B/iwm. 2) cepenneo podose. 30 vim

1) Xiaomi Redmi Note 90 Xiaomi wa 0 M NOBHICTK BIAMORIAAE HOPMAM NS
METrHITHOT CKJIAJ0BOI, NPOTE eAEKTPMHHE NOJE NEPEBHIIYE A0NYCTHMI nokazHukn. Ha siacrani S
METPIB NOKAIHMKH GelneHi,

2) Samsung A23: Samsung eianogigae Hopmam Ha (0 M /118 MArHITHOTO MONsA, OTHAK
mae 3uaqse nepesnwenns DK nns enextpuynol cknanosol Ha o0ox siacrTaHax, wo poduTe
HOTO OIHMM 13 HAHMPIIMX ¥ LBOMY BUMIpI.

3) Oppo A74: Oppo mae nepesuwmenns UJIK mia enexrpiunol cknanosol Ha 0 m 1
08 MArHiTHOI CKAajoBOli Ha S5 M, ajnc BiANOBiZ@e HOpMAM Ha BlACTaHI 5 METpiB no
CIEKTPHYHOMY N0,

4) Motorola G14° Motorola nepesuinye AomycTUMHIT pIBEHb SK A8 MArHITHOL, TaK 1
INA  CNEKTPHYHO! CKnagoBux Ha 0 M, aie Ha BIACTAHI 5 M CJCKTPHYHA CKJIANOBA BIKC
3HAXOANTECA B MEKaX HOPMH.

5) Iphone 7: 1Phone ma migcrawi (0 M nepeBwulye AOMYCTHMI 3HAYEHHS NS
EMeKTPHYHOT CKJAJIOBOL, 8 HA 5 M — JUIA MArHITHOI CKJIR/IOBOT, ane eNeKTPUYHA CKIazoBa Ha 5 M
IHAXOANTECA B MEKaX HOPMH.

6) TP-LINK TL-WRS8S50N: Poyrep nepeeuinye nonyctumi 3HaueHHs no obox
CKNAOBMX HA ONM3BKIFA RIZICTAHL, 4 HA 5 M CNEKTPHUYHE TONE B MEXKAX [ONYCTHMOro, ane
MATHITHE [IEPEBULLYE HOPMY.
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7) TP-LINK TL-WR84IN: na sincrani 0 wMerpis cnocrepiracTbes 3Ha4YHE
MEpePHIEHHs AONMYCTHMHX HOPM: MarHiTHe rone nepesunye ponycerami 200 wTa, a
enexrpudde none (210 B/m) — maskcumym v 61 B/m. Ha sincrani 5 merpie 1i 3HaveHHS
IHHKYIOTECA, AJI€ BCE LUE [IEPEBULLYIOTE CePeaHbon000Bl HOPME.

8) NETIS N5 AC1200: ma sigzcrami 0 meTpiE piBéHE MATHITHOTO TONS Ta
EMeXKTPHYHOTO TMOAS TAKOW 3IHAYHO mepesmurye aonyerumi mexi. Ha simeram 5 wmerpie
MOKA3ZHUKH 3HIKYIOTHeA 0 505 uTun i 111 B/m, ane saimuaiomses BUIIMMH 38 cepeiiiboaobosi
HOPMIL.

OcHOBHI pexoMeHnanii 118 3HIMKEHHA BITHBY eNeKTPOMATHITHOTO BHAPOMIHKOBAHHS BiN
MOGIIbHOIO TeNehoHy:

1. Biacrans: TpumaiiTe Tenedon na siacrami 20-30 oM Big Tina mj 4ac a3piHkis abo
nepernsny sineo. BukopucToryiiTe rapHiTypy ado Ty4HMIT 3B'A30K. MO0 3MEHITATIT KOHTAKT 3
roaosoro. Ilin yac cuy poamiwyiite Tenedod Ha pincrani | merpa abo CTABTE B PEKHM «y
mTaKy»,

2. Yac sukopuctanus OOmexyiiTe TpHBaNiCTh A3BIHKIB T4 3aranbHy KIJbKICTH Hacy,
nposeaedoro 3a teneonom. [lepioguuni nepepsu 3HIKYIOTE HAKONMYYBaubHHI edexT
BHITPOMIHIOBAHH,

3. CnaOkuii curHan’ YHHKalTe BHKOPUCTAHHS TeaeiOHY B yMOBAX cnabkoro curaany,
KQJIH BHIIPOMI HIOBEHHH 3p0OCTAE

4. Perxnm nonsoty: Akmo 38 A30K He NOTpideH, AKTUBYIITE PEKHM NONEOTY, 0COOINBO min
YAC CHY.

Ocrosni pexomMenaauii 11 De3NeqHoro BHKOPHCTAHHA POy TEPd:

1. Bincrane: Tpumaiite poyTtep Ha BiactaHi 6-7 meTpie Bil poGoYHX MICIlh, KA TA 30H
BIAMOMHHKY.

2. Yac BukopHeTanus. Bumukaiite poyrep, ko Bid He norpides, 0co0/IHBO HA HiY.

3. Posramyeaunsn: Pesmiugyiite poyrep nogam sia pododux 30H 1 MICHL BLIMOYHHKY,
DakaHO B LIEHTPANBHITT 4acTHHI KIMHATH,

4. Texniuni zaxoau: Bukopucrosyiite peskimi 3HHMKEHO! OTYAKHOCTI Ta, 38 MOKJIUBOCTI,
kabenobHe nmimonoYeHHs,

Bucnosxu. binewicrs Tenchonie marore nepesnuenns K ana eackrpuuHol ckaaiosol
Ha Bigctani 0 MmeTpiB, MO MOXKE CTBOPIOBATH NeBHI PH3HKH TPH TPHBAAOMY Bsmopzwraﬂm
ApHeTpois nobmmsy Tiza. Jleski MOZIeNn TAaKOME JeMOHCTPYIOTE MEepeBHINenHA IS MarHiTHOI
CKIanoBoi Ha BigcTani 5 Merpis, 0co0NMBO B YyMOBAX BHCOKONO HaBaHTLKeHH:. 3arajiom, 13
NpoTeCTOBAHMX MoAe/eil Halikpawmi nokazunku mac Xiaomi, OCKIILKH HOro BHIPOMIHIOBAHHSA
Ha BIACTaHI 5 METPIE BIAMOBIMAE HOpMAaM, Samsung nokazar cebe Hafiripuie uepes nocTifiui
NEPEBHILEHHA JLONYCTHMHX 3HAYEHbL UM ENeKTPHYHOI CKIafoBol Ha obox siacramsx. s
MIHIMI3ALIT BIUIMBY PeKOMEHIVETLCH KOPHCTYBATHCA TenedoHamil Ha BIIACTAHI BLO 5 MeTpiB i
VHUKATH TPHBANOrO KOHTAKTY 3 MIPHCTPOSAMM Ha MANTHX BiICTAHAX.

ITono poyrepis, To yei Tpu poyrepu (TP-LINK TL-WRSE30N, TP-LINK TL-WR84IN
ta NETIS N5 AC1200) na sigcrani 0 MeTpis nepesHiyioTh 10MYCTUMI HOPMH AK 38 MArHiTHIM,
Tak | 3a enexktpraauM momem. Ha Bimcranmi 5 merpis enexrpuure none ams TP-LINK TL-
WRSESON sxoaute ¥ MExl JONYCTHMONO, TOOI AK MArHITHE [0S ANA BCIX NPUCTPOIB
3AJIMWAETLCS BUlle cepeanbonofosux HopM. Lle Brasye na noreHuifinuii BrUIMB Ha OpraHism
NpH TPUBATOMY niepedyBaHHl B 30HI i1 1HX MPHCTPOIB,

Cruecok euxopucmanol 1imepamypi:

1. Bnnue enextpoeneprii na aopkinns: nadop. npaxrukym / 4.0 Ta in. Isano-
®pankisesk, [PHTYHT, 2021, 61 c.
2, Kabanwok O. B, Mobineni renedonn i sgopos’s monnau. [Tpobnemn exonoriknol

Geanexn, 2018, C, 61-67
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EKOJIOI TYHA BE3NEKA NUIBEMHOI I'APOCOEPH I YAC
BHAOBYBAHHA BYIJIEBOAHIB

Eouayrx Hazap Apociasosuy, acripanm cahedpu exoavei,
Hayrosuii kepienur: k.mH., donenm kapedpu exonozii Kauaaa T.b.
ecino-Dpanriseskiil HOWIORATLHIT MEXRIVHUDN YHiGepcumen nagmu i 2azy

ExonorigHa Oe3neka ninzeMHol riapocdepu nij uac BHAODYBAHHS BYIMEROAHIB €
KJIFOUOBIM MUTAHHAM ¥ KOHTEKCTI 3aXHCTY NPUPOAHHUX PECYPCIB Ta CTANOro possntky. Oanx i3
HAHBAWUMBIIIMX  acriekTie uiel npobnemum — 3abpyvasenns migsemuux sox Ilig  uac
BHAODYBAHHA BYTNMEBOAHIB, OCOONHBO METOAAMH TIAPOPO3PHBY TJIACTA, ICHYE SHATHHI PH3HK
3a0pYIHEHHSA MIA3EMHMX BOA HEOE3NEUHMMH peYoBMHAMIL JI0 HUX HANCKATH BAXKKI METANM,
PAliOAKTHEHI @NeMeHTH Ta XiMi4Hi PeareHTH. WO BHKOPHCTOBYHOTLCA AAA  CTHMYZAALil
Buao0yTky. llorpannanns wadTu Ta rasy A0 BOAOHOCHHX TOPH3OHTIB MOIMKE TPH3BECTH 10
cepiio3Horo 3abpyaHeHHs MHUTHOI BOW, 110 CTBOPIOE 3aTPO3Y HEe TibKH /UIA 310POB'S JHoneil.
ane i ana eKocucTeM y Ligomy.

llle onuierd npobnemord ¢ Hedesneka Bif po3nuBY XIMIYHUX pearentis. [lin wac
BHJIOOYTKY BHKOPMCTOBYHOTHL PI3Hi  XIMIYHI  PEHOBHHH JIAS  OYMUIEHHH TA PO3ALJIEHHA
syraesondis. ¥ pasi suroxy 200 HENpPaBuIbHOIO 30epiraHHA Ul PEareHTH MOKYTh NPOHHKHYTH
B IPVHT, MO CNpHYHHSE NOBroTpHBane 2adpyaHeHHs nimzeMHux son. Ocobnmeo HebesneuHi
PEYOBMHI 3 BHCOKOH) TOKCHUYHICTH), #KI MOXYTh HAKONMYYBATHCH B IPVHTAX 1 MOCTYNOBO
NpoHNKATH B rigpocdepy. 3aBHar0vM WKOAHM HE TUIBKH BONOHOCHHM [OpPH30HTAM, a4 #
HABKOIMHIITHBOMY CEPEHGBHIL[}’.

Kpim TOro, BHAODYTOK BYIIIEBOAHIE YACTO CYNMPOBOAKYETHCH BHBIJIBHEHHAM CYNYTHBOI
cononoi BoaM, Lla Boaa mMoKe NPOHMKATH B NPicHI BOAOHOCHI FOPH3OHTH, NOTIPLIYIOYH SKICTDL
BOAN, MO podHTh i1 HENPHAATHOKY MAMS BHKOPHCTAHHA V CIABCBKOMY TOcRnOomapcTsi ado
nodyTornx motpefax. Brcoka KOHNEHTpania coneil TAKO® MPH3BOINTE 10 JAerpanaiii TpyHTIE.
WO HEraTMBHO BINIMBAC HA POCIMHHICTL | TBaPUHHMII CBIT, OCKUIBKH POCIMHY Ta TBAPHHH
CTAaKTE MEHIN @AaNTOBAHHUMIL 10 3MiH Y CepeIoBIIILL.

Bapro 3asHaunTH, WO IHTEHCHBHMIT BUAODYTOK RYTJIEBOMAHIB 3/I@THHIT BIUMHYTH Ha
NPUPOaHMIT MOPOIMHAMIMHEN pexuM nigsemunx son. Lle mone npussect 10 BHCHAKCHHA
BOJOHOCHHX TFOPHIOHTIB, IO BrUIMHE HA IXHE npupoadHe skueneHHs. Taxki 3aMiHn 30aTHI
CIPHUHHHATH 3HIWKEHHA PIBHA IPYHTORHX BOJL, 1O CBOEH) YBPrOK) MOWE BHKAHKATH HEraTHRHI
HACHIAKH s CiJbCLKOr0 rocnoaapcTsa, NPM3BeCT 10 Aerpanauii Jicie | nopywHTH NPUPOIHI
EKOCHCTEMIL

ExonoriuHl pu3MKH BHIODYTKY 3HAYHOK MIPOK) 34NEKAThE Bl BUKOPHCTOBYBAHMNX
rexHonorii.  Tpapwuwiinl  meroan OypiHHA €  MeHm  HeDesneYHHMM  TOpIBHAHO 3
HeTpamniiHumvy, Takumu Ak Gpexinr. [Ipore Hyaep-Ake BTPYUaHHS Y TA3EMHI BOAOHOCHI
TOPH3OHTH HEce PH3HK TOWKOMKEHHS IXHBOI CTPYKTYPH, UIO MOXE BHKIHKATH HedakaHe
IMILIYBAHHA M2CTOBMX BOI | MOTPLIEHHA IXHLOI AKOCTI.

3HAUHY POIb Y 3MEHLIeHH! PU3MKIB Biairpae koHTponb | mouitopudr Tlocrifinmii
MOHITOPMHT CTAHY TMII3EMHIX BOJA Ta BNPOBAIKEHHA CYBODHX PEryIATOPHHX 3ax0liB €
HEOOXIAHUMH [J18 3HHMEHHA HEraTHBHOIrO Brausy BugodysHol npomuciaosocti. Cyuacsi
TEXHONOr J03BONAIOTE TOYHILUE BIACTEIKYBATH CTaH NLIeMHHX BOIL, BHKOPHCTOBYHOYM
reofi3nuHl Ta XiMIMHI METOIM dHAM3Y, 1O PoOHThH NPOLEC MOHITOPHHIY e(EeKTHBHIINUM 1
HALLHI LM,

He menm sasnHBOK) CKIAJ0BOIO €KOMOTIMHO! DE3NEKH € BIOHOBACHHA TEPHTOpIH micns
3ABEPUIEHHA BUAODYBHHX pobiT. PekynsTHBALlS CBEP/UIOBMH T THIIMX 1H(PPACTPYKTYPHHX
eleMEHTIE CIPAMOBAHA HA BIZHOBAGHHA TNPUPOIHOrO CTaHy TEPUTOPIH, 3anodiranus
NOJATEIIOMY 3a0PYIHEHHIO NMIA3EMHHX BOT | TIATPHMKY MICIIEBHX €KOCHCTEM.

Jins 3MeHmeHHS TEXHOTEHHOTO BIAMBY HEOOXIJHO BHKOPHCTOBYBATH EKOJOTIHHO
Desneunl TexHosoni, Taki Sk "seneni” XiMikaTh adDo cucTeMn 3aMKHEHOro unkay, Taxi piuienns
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JO3BOJIAIOTL MiIHIMI3YBaTH pu3Mku 3abpyanends nigsemuanx son. Kpim Toro, edexrnsre
VOpapMiHHA BIIXOAAMH BHIAODYBHOI NPOMHCNOBOCTI Ta 3abopoHa CkHIAHHA HedelreuHux
PEHOBHH Y BOJIHI CHCTEMH € BANKITHBHMH CKIAIOBHMH eKoJor vHol Desnekn

Baxausum acnexkrom € H npaBoBe peryaioBaHHs BUA00YBHOI AISIBHOCTL. 3aKOHOZABHL
AKTH, 1O PEryIHOTh eKONoritHy Oe3neky. piAirpalTs 3HAUHY POib ¥ 3MEHIIEHH] HErATHBHOFO
BIIMBY Ha migzemui Boan, B Ykpaiui ta kpainax €sponeiicbkoro Coto3y ICHYIOTE 3aK0HM, AKI
3000B'53YI0TBL KOMOAHIT BIANOBLAANBLHO CTABHTHCS A0 AOBKULIA M 4aC BHOOOYTKY BYJIEBOIHIB.
OcoOnuBO BAKINBUM € MPOBENEHHA ekonoriunoi ouwinkn enmiBy (ETA) nepen nouatkom
BUIODYBHUX POOIT, 1O A03BONRE MIHIMI3YBATH PH3HKH LIE HA CTAAIl NJAHYBAHHA NPOEKTIB,

MixuapoaHuii 1OCBII TAKOIK MAE BEIHKE 3HAYSHHSA B KOHTEKCTI exonorivnoi Oesnexu,
BupueHHs HafKpAINX MPAKTHK eKONOrivHO Oe3nevHoro BHAOOYTKY BYTTEBOAHIE Y TAKHX
kpaiHax, Ak Hopseria abo Kanasa, mMoke CIpUSTH BNAPOBAIKEHHK) HOBITHIX TEXHOJOM B
Vkpaini Ta iHWHX Kpainax. IHHOBaUiiiHl piweHHA, Taki Ak CloiHMKEHepiA Td HAHOTEXHOIOrI,
TOMOMAraiTh IHIKYBATH PU3UKH JUTA MiA3eMHOl Tiapocdepn.

Takum 4uHOM, exkosorivHa Oesneka ninzeMHoi riapocdepu nin dac BUAOOyBaHHSA
BYTJICBONHIB € HAZ3BNHAHHO BaKIMBUM NHTAHHAM, Ake noTpedye koMrexcHoro niaxony. dna
3aXHCTY MI3EMHHMX BOA HEOOXIHO BHKOPHUCTOBYRATH CYHYACHI TEXHONOri, BNPOBAIKYBATH
IHHOBALIT, CYBOPO KOHTPOIOBATH CTAH BOJAOHOCHHYX TOPU3OHTIB 1 AOTPHMYBATHCH [PABOBHX
nopM. Tiabkn Takuil maxiy moxe 3a0esneuntn 30epemeHHA MA3EMHHX BOO Aad MaibyTHix
MOKOJNIHb.

[lepenin sukopucmanux dscepei:
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JABPYAHEHHS ATMOC®EPH B YPBAHIBOBAHUX TEPHTOPISIX TA HLISIXHW
MOKPAIIEHHS EKOJIOTTYHOI CHTYALT

ymnurk Bikmapia Poraniena,cmyodenmea zpynu EKO-22-1
Haykoeuii kepisnuk: K.m.n., doy. Kaeopu exorocii — Kauwia T.b.
Tsano-@panriseninit nayionaismirli mexniynii yiwicepeumem nagm i 2azy

3a0pyaHenHs aTMoc(epHOro NOBITPA B MicTax MocTac QUHIEKD 3 BArOMHX €KOJOIYHHX
npoGnes, mo Oe3znocepeaHbO BILIMBAE HA 340POB'A HACEAEHHSN, NOBKILIN TA AKICTH JKUTTH B
ypOasizosanux Tepuropiax Ha npuknam micr Kuis, Xapkis ta JIHINpo npoaHam30saHO plBeHb
armoc(hepHOro 3adpyaHEHHA, TOTO AKEpPEna Ta MOMKIIMBI 38X04H OO0 TOKPALCHHA M0CTaNnol
cuTyauii (puc. 1),
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Pucynox 1 — @parmenT ocHOBHHX [pKepen 3adpyanenns arMochepn

Kuie, ax cromnng YipaiHi, Mae BHCOKHIT piBeHs ypOanisanii i, BIANOBIIHO, 3HAYHI 0OCATH
BUKHIIB Bl ABTOTPAHCIIOPTY TA MPOMHCAOBHX nignpueMcrs. Anamis ganux Kuiscwbioro
MICBKOTO LEHTPY HIONO MOHITOPHHTY HABKOJIMIIHLOTO CEPeAOBHINA CBIIYMTHL NPO Te, U0 B
CTOMUI MEPEBHIMYIOTHCA JAOMYCTHMI HOPMA 3a0pyIHEHHA MOBITPSA TAKUMI PEHOBHHAMMH, AK
NIOKCHI a30Ty, NMHA, BYrJEKucHuil ras ta okcma Byrieuw [3]. 3HausHy poab v (opmyBaHHi
3a0pyaHeHoro (poHy BILIrpaldTh TPAHCIIOPTHI 3ac00K, OCODAMBO B LIEHTPAILHUX paiioHax micrta,
A WIBHICTE PYXY HAAZBHYAITHO BUCOKA.

VY Xaprosi, ax 1 B 0araTsox IHINHX BEIHKNX MICTAX, OCHOBHHME KEpEnamn 3adpyaHenns
MOCTAE TPAHCTIOPT TA OPOMMCIOBI MiAMPHEMCTEE, 0codmuBo MeTamypriiini Ta mamnHOOYAIBHI
3asoae 1] JlocminwedHs, nposefaeH! XapkiBCbKHM HALIOHANLHAM VHIBEDCHTETOM MICBROTO
rOCNOAapeTsa, BUABHIH MEPEeBHILEHHA KOHLEHTPALIl OKCHAIR 30Ty, CIPKH Ta NIy B paioHax,
OPUIErauX 10 BEIHKHX OPOMHCIOBMX 30H i marictpaneii, Y ueHTpaneHux paiionax micra, ge
30CEPETIKEHD 3HAYHY KIiMBKICTh TPAHCTOPTY, TIOBITPS MA€ BHCOKY KOHIEHTPAUIW MIOKCHAY
a30Ty. WO WKOAWTb 3J0POBH0 MEIIKAHLUIB Ta CIPUSE PO3BNTKY 3aXBOPIOBAHL ANXAJIBHOI
CHCTEMIT.

JIHINpO € ONHIM 3 MPOMHUCAOBHX NEHTPIB YKPalHN, 1110 MA€ PO3BHHEHY MeTanyprifiny Ta
XIMIYHY [POMHCIOBICTL, Hepes koHueHTpaullo 3asoiis 1 (aldpuk, NoBiTpA MICTHTL BHCOKHI
pipeHb 3a0pYIHUKIB, Cepes, AKHX BakKki MeTalH, CroJyKH CIPKH Ta a30Ty, L0 BHITYCKAIOTLCA B
Apougct BUPOOHHUTBA 3rAHO 10CHIIHOMY aHam3oel JIHINPOBCBKOI MICBKOT EKONOMHHOL
Ciayx01, piBeHb ILAIY T4 BYIIEKHCIOrO rasy 3Ha4HO NEPEBHLIYE NONYCTUMI NOKAIHUKM, IO
BIJIMBAIOTE HA NOBKLIA TA CHPUMUHAKTE NOMNPLUEHHS 310POB's MiCueBoro Hacenenns [4].

Hnst nOKpaleH A eKONOrYHOT CHTYALIT vV JOCHIIHKYBAHHX MICTAX JAOUIABHO BHRHTH HH3KY
3aXOMiB, CEPCA AKMX €. BIPOBAKCHHA OlMbLl CKOJONMYHO YHCTHMX BHIIB TPAHCIOPTY Ta
PO3BUTOK TPOMANCHKOrO TPAHCTIOPTY AMA IMEHIICHHA |HAMBIZYANLHOrO ABTOMOOIIBEHOIO PyxXy
[2] ¥ micTi Knesi PEKOMEHIOBAHO PO3MMHUPHTA MEPEKY eNeKTPHYHHX 3apagHux CTaHlLd, mo
CTUMYJIOBATHME MEILKAHUIB BHKOPUCTOBYBaTH enektpomoDini. JIns 3HMKEHHA BIUJIHBY
MPOMICIOBHX MANPHEMCTE Y Xapkosi Ta JEinpi ciil yIockOHAMOBATH cHeTeMn GLABTpaLii Ta
3ACTOCOBYBATH OIMBII exonoriuml TexHonorli BupoOHnuTRa. Kpim TOro, o3eneHeHHs MicT,
3oKkpema 301IbIIEHHA TIOL NAPKIB Ta CKBEPIB, NMO3NTHBHO BIUIHBATHME HA AKICTh NOBITPA.

[+
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OCKLIbKH 3eNeH HACAIUKEHHA TIOTTIMHAIOTE BYTJICKHCINIH ra3 Ta 3MEHINYIOTh piBeHb WYMOBOIO

3adpynHenHs [5].

Jlna  pocarvenns  eeRTHBHHX  Pe3VALTATIBE  BKpPail BOXIMBO IHTEPYBATH CyqacHi
EKONOII4HI HOPMH B MICbKE I[LIAHYBAHHA Ta& 3aJy4arH MICUEBI IPOMAIH 40 EKOIOTIMHHX
THILHATHE.

Crucok suxkopucmanol timepamypu:
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pedOBHH Ha TpaHcnopT. — Birnmums: Yaisepoym, 2019, — 144 ¢
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https://ukrstat. gov.ua. (nara 3seprHenns 01.11.2024p.)

OUWIHKA SIKOCTI BOJAU PIYOK ¥ MEKAX
FAJTHILKOI TEPUTOPIAJILHOIL 'POMAH

Kupuaie bocoan Bacuasosus, cmyoenm epynu EKO-23-1
Hayrosi kepienuri: k.mLi., 0o, Mociok Muxoaa leanosuy, k.2eoin., dow. 3opin 1.0,
leano-Dpanricesrnii nayionaisnutt mexmivynui yiieepeumem nagimi | eazy

Piuka JIHicTep € OCHOBHOK) BOTHOK) ApTEpierd A [anwibkoro perioHy, mo NpoTikae 3
MiBHIMHOIO 3aX0Ay Ha niBgeHHui ¢xia 4yepes reputopli Ykpainn, Monzosu Ta ITpuaHicTpos’ .
3arajibHa JOBKHHA pidKH cTaHoBHTE 1362 kM, a nnowa Daceiiny — 72 100 km? Cepenuiil piBeHb
BHTPAT BOAM HA NeAkHx AinsHkax carae 310 m¥/c, a piunnit obcar croky craHosnTe Hamseko 10
mipa »'. Bonna cucrema piMKHM  LONOBHIOETHCA MEHIIMMH PIMKAMH Ta CTPyMKamu, Akl
CNPUAOTE (POPMYBAHHIO PIZHOMAHITHHX OloTOMmB 1 MATPUMYIOTHL Darare OIOpPIIHOMAHITTA.
OpHaK 1HTEHCHBHA AHTPONONEHHA I ANBHICTS CYTTEBD BIUIMBAE HA CTAH NOBEPXHEBHX BOIL

Ha naniit tepuropii ocHosHum mkepenom sabpyadenas ¢ Bypwruncska TEC, axa
sianoeigac 3a 84,4% pukuzis 3a0pyoHoiouMX PEUOBHH Bl CTauioHapHix mxepen B lsaHo-
pankisebriil obnacti. Bonxl ob ekt Gaceliny piuku [lHICTEp TAKOK CTPAKIAOTE BiJj CKUAIB
NpoMICIOBHX MmianpHemctTs. Haiibinbwmii Briims crnocTepiracTbes Yepes noTpamisags Y BOIn
coneil aMOHIK, HAQTOMPOAYKTIE, BAKKNX MeTanmie Ta iHmmnx 3adpyamiosawis, Hanpuxnan,
MPOIVKTH poznamy HadTy npocouyroThea y BOAHI O0'ekTH wepes 3actapine obnanHaHHA
manpuemcers v JdporoGuui Ta Hansipuiii, Kanycekuii XiMiuHHH 38801 CKHAAE BOOH 3 BUCOKHM
BMICTOM couiedl ¥ piaky JIIMHHIA, 110 HeraTHBHO BIIHBAE HA i eKoCHCTEMY

Y mexax TepuTopii KOAMIWHBOro [annubkoro paifony mMopoky cKkMaaeTses 23,73 Man M
CTIYHHUX BOA, 3 Akux 23,27 miaH M CTAHOBJATE HOPMATHEHO YHCTI BOAM Oe3 oduiuexns, 0,094
MiH M* —HOpMaTuBHO ounmenl, 0,251 man M* — HenocTaTHLO ounutenl, a 0,117 mna m* — Bonn
Oe3 ounieHns. Taka cHTyalis CTBOPHOE CEPHO3HI €KONOMYHI PU3MKH, 30KpeMa Aerpanalio
BOIHUX €KOCHCTEM, 3HIDKEHHA AKOCTL MUTHOL BOAH T4 3arpo3y G10piaHOMAHITTIO.

nI»ITaHH.ﬂ I['CPCJILHH{EH}IH BHJ'EI»IB}’ aHTPOl’I[}l’tHHGl’D HABAHTAMWCHHA HA CTAH HGBﬁ‘pXHQBIIX BOO
3AXIZHOrO perioHy YKpaiHH € HAA3BHUANHHO aKTYANBHHIM, OCKIIBKH AKICTH BOJH Y NOBEPXHEBHX
BOAOHMAX € THIHKATOPOM 3araibHOrQ CTaHy eKoCHCTeM. 3MIHA (HI3HKO-XIMIYHHN BIACTHBOCTEN
BOOH HePe3 HAOMIPHY KIABKICTE 3a0pYIOHIONMHX PEUOBHH, TAKHMX AK NeCTHUMAH, nodpusa Ta
MPOMICTIORT CTOKM, MPHM3ROMANTE 70 MOTIPINEHHS CTAHY JKepen MHTHOrD BOJONMOCTAMAHHS.
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HaiiCinpwe Taki 3al0pyaAenHs HAKOMHYYIOTHCA Y BOAOHMAX  ClABCHKOrOCMNONAPCHKOrO
MPH3HAYEHHS, J18 NEPEBAKAIOTHL OPraHidHi Ta MiHepanbHi 3adpyanenns 1, 2]

OaHIM 13 KJIHOHOBHX ACNeKTiB aHTPONOIEHHONO BILIMBY € HAaAXO/KeHHs NodyToBHx Ta
NPOMHCIOBHMX CTOKIB, @4 TakOsm Biacytsicts afo wneedexrusuicte oumcunx cnopya. lle
MPU3BOAMTE A0 HAKOMHYEHHS BaskKKUX mMeTanie, deHomis, cnoayk azory Tta docdopy, sk He
JIALIE 3HHKYIOTh SKICTh BOIIM, e i HeraTHBHO BIUIMBAKOTE Ha (hiopy Ta dayny Boaoiim [3].

VY memax pocampeedns, nposegedoro 8 Danmuskiil Tepuropianedin rpomani, Gyno
BIAIOpaHO NpPobH BOIM 3 LIECTH KIMOYOBHX TOYOK AHANI3 BKIKUAB OIHKY PiBHA POIUHHEHOTO
KIHCHHY, kuCnoTHOCTI (pH) Ta cyxoro saamugy [4],

3uaunumMu mpodeManMu € 3aPeryiboBaHICTL PIMOK, HEPALIOHANLHE BHKOPUCTAHHA NOOPHE
| HENOTPHMAHHA NparHi 30epiraHHA XIMiYHHX peucBHH. lle cnpHse HAaKOMMYEHHIO Y BOAI
CIOMYK, AKI MOKYTh 3MIHKOBATH 11 NPHPOAHWIT CTAH, VCKIATHKOKOUN OYNILEHHS T4 NOJajiblUe
BUKOPHCTAHHA. Y 3B"A3KY 3 LUM BaJUIMBO NOCHIIOBATH 3aX0MM EKONOITYHOI0 MOHITOPHHIY Ta
BMPOBA/UKYBATH CY4ACH! TEXHOTOTT OMUIEHHS BOIH.

BuGpani ToukH BIAGOpY OYIIH POSTAINOBAHI HACTYITHHM YIHHOM .

- Touxa 1: 49.127212, 24.726376

- Touka 2: 49,126194, 24.725237

- Touka 3- 49121621, 24 722171

- Touka 4: 49127572, 24733635

- Touxa 5: 49.126380, 24.730212

- Touka 6 49 126069, 24 743135

- Touxka 7; 49.120000, 24.752988

Jnma Bizyamzamii OTPUMAHMX NAHMX | TOMETIeHHs iX IHTepnperauii Oyna
CTBOPCHA KapTa, ska BigoGpaxae MpocTOpOBHIl PO3NOAIN OCHOBHUX MOKAZHHKIB SKOCTI BOAMN,

Takux Ak pH, piBeHb po34ynHEHOI0 KHCHIO T CYX i 3aaH1uoK (puc.1).
Froaoriswmd cran nosepxnenny 5ol s vekax Naannsxol repiuropiansmed rpovaimn
MamrTasg 1 - 100 000
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Pucynok 1 — npoctopornii pO3No/if OCHOBHHX MOKa3HUKIB SKOCTI BOJIH
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Tadmaua 1 — PesyabraTin qocaiaKenn

Pezionaavia kondhepennia "Mo.iooinenun exozeodopym - 2024

Tipoda Mpoda 1 Mpofia2 | Tpofad | Mpofad | TMpoda s Mpofia 6 Mpafia 7
pH a p =
W3 f:2a T 7.5 (4,3 (%) 7.0
Cvsub sammmor (uS/em)
328 328 323 429 249 253 340
PosunHeHHH . i
KHCCHB(ML/ ) 5.1 6.7 5.1 6.0 6.5 6.6 6.3

PesyarTat npoBeOeHOrO aHami3y AKOCTI BOOW BKA3VIOTH HA IX BIAMOBIAHICTE CAHITAPHO-
ririeHiyHiIM Hopmawm: JCaulTiH 2.2 4-171-10, ACTY 4077-2001, ACTY 7525:2014.

BianosiaHicTs npol BOIM BCTAHOBIEHHM HOPMATHBAM CBIIYMTH Npo 11 Gesnednuii cran i
BIACYTHICTE 3HAauHMX 3a0pynrens. Taki pesyneTaTH NiATBePMKYIOThH ePeKTHBHICTE ICHYIOUHX
MPHPOIOOXOPOHHIX 3aX0Mie. JIa moaankInoro NOKPaIenHs CTaHy BOTHHX pecypcie [ amHiskol
rpoMaaH HeoOX1AHO NPOJOBKYBATH MOHITOPHMHI SKOCTI BOAM, 4 TakmK po3podaste Ta
BnpoBaukyBaTH Oinpin  edexTHBHI METONM O4YHIIEHHS Ta 3MEHIIEHHs AHTPONOreHHOro
HaBaHTAKEHHA Ha BOAHI pecypcu. e nozBonnts 3abezneqnTin crabiibHY €KONOrTHHY CHTYALTHO |
30eperti AKICTL BOAK HA JUBMOCTPOKOBY NEPCIEKTHBY.

Cﬂﬂ{fﬂl: ﬁ'HHﬂPEﬂﬂlﬂHﬂI I'jJH'i’pE-'L"

1. https://agrovisnyk.com/pdfiua 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/Brinne%206oiosux s
201111%201a%20 cran%20nosepxuesnx%20so pdf

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

BHKOPUCTAHHA I'C-TEXHOJIOIA LIS JOCHIIKEHHA TA AHAJIZY
JABPY/JIHEHHA I[PYHTIB ¥ KOJIOMHI

Ouwcanewwka Jiana Apochagiena, emyodenmia cpynu EKQ-22-1
Hayroenit kepicnur: k.mn., dogenm 3opin Jenuc Ouexciiiosuy
Teano-Dpanricepinin nayionas it MexHIVHIL VHIGEPCImem Hagnmi | zazy

EdextupHe A0CTIKEHHA EKOTOMYHHX MpodIeM BAMArae BHKOPHCTAHHA CYYACHHX
TEXHONOrH, Taknx #K reoiHpopmawiinl cucremu (TIC), Akl a03BONAIOTL aHam3ysaTH Ta
BI3ya/li3yBaTH [POCTOPOBE MOWNMPeHHA 3a0pynHioiounx peudopnH.  [lanwe pocnijwenHsn
3oceperkyeThes Ha BukoprcTanni ['lC-Texuononit aas moOyaoBH kKapT 3adpy/IHEHHSA TPYHTIB ¥
micti Konomusi [1. 2] TonoBHOIO METOK) [OCHKEHHA € HE JHie 1UNOCTpalis piBHS
3a0pyaHeHHA, a W AEMOHCTpauia TOro, AK Ul TEXHONOr| MOIKYTH Bl3yali3yBaTH IAHHAMIKY
PO3TIOBCHOIKEHHA 3a0PYIHEHHS 3AEKHO BiJl peskedy Ta IHIIUX NPHPOAHIX HaKTOpIB.

KonoMius € B&KIMBUM DPEriOHANBHUM LIEHTPOM, OTOMEHUM CilIbCBKOIOCNOAAPCHKHMI
yrigaamu, Jncamu Td  BooHumu  pecypeamu. [lpore exonorivnl  npolnemu, sE-OT
HEKOHTPONLOBAHE CTBOPEHHA CMITTE3BANMIL, BHKOPHCTAHHA TECTHUWNIB Y  CllbCBKOMY
FOCNOMAPCTRI, ABRTOMOOIIBHI BHKMAM T4 BUACYTHICTE HANEKHOIO OYMILUEHHHA CTIYHHX BOZ.
CTBOPIOIOTE 3arpo3H A5 300POB's Hace/leHHA Ta JOBKiaA [3-6],
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Pucynok 1 - Cxema Konomulicskoro pationy

IMin wac pocnimxents HamK GyJI0 CTBOPEHO KapTH iHTeprnonamii 3abpyaHIO X PeHOBIH
(mmomOymy, tadwHio, kaaMio, upHKy, kynpymy Ta depymy) y tpynti [7, 8] Komowmmi I[le
NO3BOJIHII0 HAOHYHO Bi 100PasHTH PiBHI TA MOIIHPEHHA 3a0pY/IHEHHA HA TEPUTOPIT MicTa.

Ha pucysky 2 npeacrasneHe OOHY 3 KapT., WO MH cTBopna 3a gonomorow [IC-
TexHonomnii,
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Pucynok 2 — Kapra 3aDpysHenns rpyHTy mnoMoymom

Takox mamu Cyno CTBOPEHO TPUBHMIPHI MOLEA KAPT AMi NOPIBHAHHA 3a0pyaHEHHA
TPYHTY 3 THOOM JaHamadTy, a came. BHCOTOR penbedy Haa pisHem mopa [2]. Axwe sanaramus
3aDpy/IHEHHA HA TEPHTOPIT 2ANENWThH HE TUILKH B JiKepen 3adpyfHeHHs Ta iX mKOBHX
KOHUEHTpauii, ane 1 thopm penvedy. Sk BHAHO 3 pucyHKY 3, Ha HH3WHHUX TEPUTOPIAX, IC
PO3TAMIOBAHI JOPOTH, COOCTEPITACTECA BHINA KOHUEHTpAUIA Baxkkmx MeTamie. Lle momna
MOSCHETH THM, 110 HH3HHHI TEPHTOPII, Je NpOXOaaTE JOPOTH, CXHABHI 0 HAKOTHYEHHS BaKKHX
METAaJB 4Yepe3 OciaanHa 3adpyaHioBaqis. crnpuunHedne armocdepuumi npouecamun, Onnak,
3AJI€KHO BiJl PO3TALIYBAHHA [UKepen 3a0pyaHeHHs, TakiHX AK MPOMHCIOBI 30HH YH TPAHCTIOPTHI
MATICTpaT, MiBHIIEH] KOHIIEHTPALI MOKYTE TAKOXK CTIOCTePIrATHCA if HA BHCOTHHAX.
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Pucynor 3 — TpusumipHa kapra 3a0pyiHEHHA TPYHTY KaIMIEM

OtpumaHi  pe3yabTaTH  AAKTh  3MOry  ineHTHdIKYBATH  TepuTopii 3 BUCOKOH
KOHLEHTPAIE 3a0pYAHIOIOHMHX  PEMOBMH, 10 0COOJIMBO [OMITHO B 30HAX noDAH3Y
MPOMUCIOBHX 00" €KTIB, TPAHCIOPTHIX WAAXIS 1 cMiTressamnuy, TpuBUMIpH] MOZE, CTBOPEH] 3
pukopucranusam ['IC-texHonorifl, nokasanM, wWo penbed CYTTEBO BIINBAE HA  PO3NOALI
3a0pYAHEHHA: ¥ HHAMHHUX JINAHKAX CnocTepiraeThed Okl iHTEHCHBHE HAKONHYCHHS BAXKKHX
meraiis, e migreepmrye, wo peased ta Onusbkicts 10 mxepesn 3a0pyaHeHHS € BAUIHBHMH
(haxTOpamm, AKI CTJ BPAXORYBATH MPH €KOTOTTHHOMY aHAT 31

Orwe, TIC-TeXxHOMOrI AEMOHCTPYHOTE BHCOKY eCKTHBRHICTE ¥  BHABJICHHI  30H
exonoriunol Hebesnmeky Ta ananisi BIUMBY npuponnux i anrponorennnx daxropis. Orpumani
Pe3yALTATH  MKYTE CTATH KOPHCHHMEH IS po3poOkM  cTpaTteriii  OXOpOHH  JOBKITS,
MOHITOPHHTY 3a0py/IHEHb | NJIAHYBAHHA 38X/ B, CIPAMOBAHMX HA NOMINIIEHHA AKOCTI TPYHTIB
y periosi.

Chucor suropucmanor 1imepamypu:

1. Exonoriune kaprysanua. Meromnuni pekomennauii / 1. O, 3opin. — [sano-Mpankiscex
IOHTYHI, 2018 — 24 ¢.

2. 3opin J1O. Exonoriuna Oeznexa: Meroamunl pexomennami. — IBAHO-DPaHKIBCBE:
IOHTYHI, 2010. — 52 ¢.

3. Komomma — Bikinenis - sed-caiit. URL! https:/fuk wikipedia org/wiki/Konomms

4. Hepenuenko, A. 1 (2015), Teoexonoriudmii aHamiz noCENeHb MIiCbKOro THIY (Ha
npuknaai  Konomuiicexoro — paiiony). Exonoriyuna  Oesmeka Ta  30ajaHCOBaHe
pecyproKOpHCTYBAHHS, (1) 140-147, URL:
http://elar nung.edu. ua/bitstream/ 1 23456789/257/4/4922p.pdf

S. Poman Capincekmii — npo naibinein exonoriyni npoGnemun Konomui, yuacts y
KOHQepeHLIAX 1 BHDINEHHS  NpoOneMH  CMITTE3IBANMINA ped-cafit.  URL:
hitps://dzerkalo media/news/roman-savinskiy---pro-naybilshi-ekologichni-problemi-kolomii-
uchast-u-konferentsiyah-i-virishennya-problemi-smittezvalischa

6. Hepenuenxo, A. | (2016). Owixka crynedsa exonoriuHoi Heleznekn o0 exTip
TPAHCNOPTHO! THPPACTPYKTYPH Ha npuponHe cepenoeuile Micta Konomui. Exonoriuna beznexa,
(2), 70-74, URL. http://nbuv.gov.ua/UJRN/ekbez 2016 2 12

7. Kabxoeceka, M., & Biuspuyk, A. (2020). 3abpyanenus rpyuTie Ta HOro Hacmimxi,
URL: http://dspace wunu edu ua/bitstream/3 16497/41294/1/157 pdf

8. UYynax, P B. Exonoriuna nebesnexa Konommiicekoro cmitressanmiua Isano-
DpaHKiBCEKOL obnacTi. URL:
https://sci.ldubgd edu ua/ispui/bitstream/123456789/4727/1/xiii_conference 2018 Iviv_Isuls pdf
#page=204
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MAPHHKOBI I'A3H. BHKIHKH 17151 YKPATHH

ymnur Bikmapis Pomaniena, cmydennma epynu EK0-22-1
Haykoeuii kepienur — K.mi., 00l Kahedpu ekonveii — Opdhanosa M.M.
leann Pparciecuruii nanfionansunil mexuivuuli yuigepcumem nadm i 2a3y

Beryn. Bukunn napHukoBux rasis € ofHien 3 kmoMoBux npofisem, skl croate nepen
VEpainow y KOHTEKCTI TIodanesHnx ekonorivHmux Buknmkie Ax cTopona Pamkopol konseHuil
OOH npo 3miny kniMaTy Ta yaacHuk [Mapuzsrol yroan, Ykpaina ezsana sa cefe 30008 a3aHHA 10
2030 poxky 3MEHIUHTH BHKMAM NAPHUKOBMX Tasis 10 pisua, wo xe nepesniye 60% sin pisns
1990 poky. Ilpote mocarnenHs [iel MeTH nOTpedye CKOOPAMHOBAHHX 3ycHib Y cfhepax
EHEPreTiKi, [POMHCIOBOCTI,  CIBCBKOINO  NOCMOAAPCTBA T4 YIPABNIHHS  BiAXOZaMiL.
TIpoGaemarika NapHUKOBMX Tadie ana YKpaiHi OXOIUIKE He JHWE TEXHIYHI Ta eKoHOMIYHi
acMeKTH, ane i BHKIWUKH amanTtaiii 10 3MIHM KJiMaTy, fKi BiKe CYTTEBD BIIHBAIOTH Ha
eKOCHCTEMH, ClIThbChKE TOCMOAAPCTBO Ta AKICTh KHTTH HaceneHHs [4].

Ocnosna wactuna, [lapaukosi rasd, Akl COpHAIOTL  rIOGANBHOMY MOTENJIIHHIO,
Brnio4aeTh kapdon (IV) okeuz (CO:), meran (CHa), wirporen (1) okeun (N20), a Takox 11
CNoNykH, Taki Ak riapodropsyried, nepdrropsyraen 1a rexcadrropun cipky. OCHOBHY HacTHHY
pukugis ckaagae COz, wo cranosurs Ganzexo 75% sia saranbnoro obcary emicii B Yipaini [1].
Mertan, apyruii 3a 3HaUMMICTIO raz, 3abesneuye no 20% pukmaie, Toml Ak uwactka N2O cknanae
Onusbro 5%. YHIKAALHICTL BIUIHBY KOKHOIO rasy BUIHAYAETHCS IX MOTEHUIANOM rnobansHoro
noreruinns ([IT1). Hanpuknan, onnn kinorpam merany mae y 25 pasis Olablumii Brms na
IMIHY KIMIMATy, Hix Toii camirit oocar COz, a mna N20 neti mokasHmk carae 298 [2, 3]

 VKpaiHChbKa EKOHOMIKA XADAKTEPH3VETHCS CTPYKTYDOK) BHKMAIB, A€ NpOBinHE Micue
3aiimae enepreruka. Y 2020 poui ueii cexrop 3abesnedysas 65% saransHoro o0cary BUKHIIB,
O € TIPAMHM HACTIAKOM BHCOKOI! 337€KHOCT Bifl BHKOTIHONO MANHBA. 3rOpAHHS BYTLLIS, Tasy
Ta HahTH Mp3BOMMTE 10 3HawHOTO BrAineHHA CO:, MO TaKOK CYTPOBOKYETHCA BIHKMAAMI
THLHX 3a0pyaHIoYnx pedosud. [TpoMucnoel npouect Ta BUPOOHUUTBO NMPOAYKTIB CTAHOBIATE
18% Buxuglp, 30kpeMa 4epe3 BHPOOHUUTBO [IEMEHTY, CTajl, aMiaky Ta IHUIMX MarTeplalis,
Hespakarun Ha 3HavHe ckopoveHHs ofcaris BupoOHMUTBA y nopisHAHHI 3 1990 pokom,
CTPYKTYPA BHPODHNUTEA 3anHacTsCA eHeproemuoio (puc. 1) [2].
CinbcbKe rocrnofapcTBO € TPETIM 32 3HAYSHHAM CekTopoM, Akuil 3abeaneuye 9-14%

B Eneprerdna

B Mposmcnoal npoyecy | sMsoprcTEHm
npogyrie

# Clnbcuie rocnORaEpcTEs

¢ BemnexopH ETyESHHA, alvw B
BEMENORA CTYBEMHI T8.NiCOBe rocnomapcTen

m Blaxonw

Pucynor | — BHecok cextopis ekoHoMikn Y Kpainn B 3aransHi BHKHIH
NAPHUKOBUX rasis, %
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3aranbHOre obcATY BHEWAIB napHukobux rasis [4]. Y wii rany3i HaiiGinbwmil snums Ha Kiimat
MAIOTE MpoLecH kHmkoeol depMenTalii Y TBADHHHUITBEI, MOBO/KEHHA 3 THOEM Ta
BHKOPHCTAHHS A30THHX J00PHB ¥ pocinHHuITE. KHKoBa diepMenTaiig, 1o xapakrepHa g
BeauKol porarol xynodn, sabesneuye no 80% BUKHMAIB METAHY B ULOMY CEKTOPI. 3HAMHE
CKOPOUEHHA NMOroiB's TeapuH nicas 1990 poky A0ROAMAO IMEHINUTH OOCAT BHKHAIR, ane
npobseMa 3aIHIIAETLECA AKTYATBHOIO Yepes DDMeWeHe BIPOBAKEHHS TeXHOION Il 3HIKeHHs
eMiciil, nanpuinas, Olorasoenx verasHosok. Y pociuHuuursl ocHoBHMM mkepenom NxO e
MiHEpansHI NOOPHEA, RHECEHHA AKHX CYTTERO 3POCI0 3a ocTaHHl pokn. EdekTusHe ynpasniHHEA
N00pPHBAMH, NMOKPALICHHS CLIBCHKOIOCIONAPCHKNX MPAKTHK 1 3ano0iraHHs BTPATAM MOAHBHHX
PEUOBHH Y TPYHTI MOMYTb 3MEHUIHTH BHKHIM B 1IbOMY Hanpsni [3],

OcobausicTiy BUkHUAIB B YKpaiHi € 1X 3HauHe ckopouenns mican 1990 poky. Ilpore Take
IMEHIUEHHA BIAOVAOCA B OCHOBHOMY 38 PAaXVHOK €KOHOMIYHOrO Cnajy. 8 HE CHCTEMATHYHMX
IVCHJIbL 1010 MOAEpHi3auil BHpoDHHLTEA YH NEpexoay Ha BiAHOBMOBaHI Akepena eneprii. Tak,
uknau CO» smenmmmcs Ha 58%, metany — va 060%, a N2O — ma 40% y nopipasam 3 1990
pokom [2]. OiHak 3a BIACYTHOCTI CHCTEMHOTO MUIXOAY /10 BIPOBA/IKEHHA HH3bKOBYTTIEIIEBHX
TEXHOMOr i Ui ZOCATHEHHA MOKYTH BUABHTHCH THMYACOBHMH.

VipaiHa CTHKACTECA 3 HU3KOK BHKIMKIB YV KOHTEKCT! ananrauii 1o smium kmiMaty. Lle,
JOKpeMa, 3POCTAHHA KUILKOCTI NOcyX 1 MOBeHei, Jerpanaiis CTeroBHX eKOCHETeM [1BjHS
KPAlHH, CKOPOYEHHA BONHHX PECYPCIB vy CXimHuMX perioHax, a Takox s0LIBLEHHA NPUPOAHHX
KAaTAKMI3MIB, TaKHX 5K JICORI noskeski Ta obnenesinHs [2]. Buchoexm Mukypsanosoi rpynu
exkeneptie 21 3miHu kaimaty (MICE3K) ceinuars, mio niasuueHHs temneparypi Ha 1.1-6,4°C y
XXI croniTri marime karacTpodiunl Hacmiaky ans Garateox Kpaid, 1 YKpaiHa HE € BUHATKOM,
3MiHA KTIMATY BOAMBAC HE JHINE HA EKONMOTI0, ane il Ha eKOHOMIKY, 30KpeMa uepes 3MeHIIeHHs
BPOKAIB, PYiHYBAHHS TH(ppacTpykTypH Ta notpely B A1anTauii CHCTEM OXOPOHH 310poB’s 10
HOBHMX BHKJIHKIB, TAKHX SK MOLIMPEHHA TpomyHux indekuii [5].

Jns sabesnevenns cranoro po3BMTEY Ykpainw HeoOXiAHO NpWIINSTH yBary Ak
IMEHIIEHHI) BWUKHIIB, Tak | ananTamitanm 3axonam. Cepen TAKHMX 3aX0MiB MOWHA BHIUTATH
MOKPALWEHHs CHCTEMI MOHITODHHIY BHKHIIB, TNEpPexil Ha BIAHOBJIIOBAHI [IJKEpesa eHeprii,
MOJIEPHI3ALIIO0 TEXHOIOM Y NPOMHCIOBOCTI, BNPOBAJKEHHH METOAIB YNPaBllHHA THOEM VY
TBAPUHHMITEI Ta eekTHBHIIE BHKOpHCTaHHA N00pHB ¥ pocauHHMLTe. YuacTe Ykpaiun vy
MiHAPODHUX nporpamax, Taxux ak [lapusbka yroga, cnpuac sanyyennio Ginancosol 10nomMorn
TA TEXHOJOM# A0 peam3aiii Hx 3ap1aHs.

BucHosok, 3HHIKEHHA BHKHIIR TAPHMKOBHX ra3iB 1 aJanTalis 10 3MIHH KIMATy €
CTparerivHuMK 3aBlaHHaMu niaa Ykpainn, Peanisania unx 3aBnaHb BHMArae KOMILIEKCHOIO
TIXODY, BEJIOWAIOUA BAOCKOHANEHHS 3AKOHOZABYOI 0a3M, POSBHTOK HAYKOBHX HOCALIIKEHD i
MIZCHAPOJIHE CrIBPOOITHULTRO. Jluie Takum ynHOM VKpdiHA 3Moke 3po0uTH CBIFl BHECOK Y
OopoTBOY 31 3MIHO KiIiMaTy, 30epiratodi Mpn UEOMY EKONON YHII Ta eKOHOMIMHITH NOTEHLIAT,

Chucox euxopucmanei 1imepamypu:

1. Anmanrauis mo 3MiH KiimMary B Ykpaini: npolnemH 1 mepenexkTusd. AHamiTivHa
sanucka / C, Il Isamora // HaulomansHHil IHCTHTYT crpaTteriiHux aochijukeds. Bigmin
HepreTH4Ho! Ta TexHoreHHol Oesnexkn Ne 32 Cepia «Haujonansha Gesnekan— 2016. — URL:

hitp /fwww.niss. gov.ug/articles/2223/ (narta 3sepuenus; 15.11.2024)

2, Muxatinosa €. O, Bukugn napuukosux rasis B vkpaisi ta ceiri [ € 0.
Muxaiinosa // CyuacHl kpoku Ykpainu v BuplineHHl npodaemi rnobaibHOl 3MiHM KIIMATY:
30ip. marep. Beeykp. Hayk. - npaxr, ko [«TTpobnemM T€XHOIEHHO-EKOJIONYHOT De3nexi:

oceiTa, Hayka, npaktuxay| (M. Xapxis, 24 mucronama 2016 poxy): Tesu monos, — X.: BOIl
bpomsin OB, 2016. - C. 183 — 184, — [SBN 978-617-7256-55-6.

3, Tumowyx Q. A, Tumowyk O. B, Marsiituyg b. B. BUKsan napHHKOBHX @318
BiZl CLALCHLKOTOCTIONAPCEKO! AIANBHOCTI Ta IX AHHAMIKA. YKPAIHCHEHI KYPHAT NPHPOXHHHTHX
Hayk, 2023

30



4.

599 C.

3. Report on the individual review of the inventory submission of Ukraine submitted
in 2015, — URL: http://unfece.int/resource/docs/2016/arr/ukr pdf (naTta spepHenns: 15.11.2024)

BILTUB J1ICONEPEPOBHOI'O KOMILIEKCY HA CTAH IPYHTIB

Pewiimnur Ancenina Ponmanisna, emyoenmia cpynu EK0O-23-1
Haykori kepigunxn: doyenmu kaiedpu exoirozit Mocwox MLL, 3opin /. 0.
IBasO-DpaHKi BCbKHIT HALTOHANBHIIT TEXHIYHMIT YHIBEpCHTET HAdTH 1 Ta3y

bynb-axe Hi,I[TIpHEMGTBCI., Elpral-ri:sauiﬁ € CIORHBAYEM MPHPOIHAX pecypci B, IO BOTHBAE 9K
Ha HOT0 eKOJIOTMYHY eeKTHRHICTb, TAK | HA CTaH HABKOJIHUIHBOIO NPUPOAHOTO CepeloBHIlia.
puknin ta ckuan. Onmicto 3 ocHOBHUX npodaeM JMiCOBOro rocroaapeTsa Ta AepeBoodpodHoi
MPOMHCIIOBOCTI € HE3AKOHHA BHPYOKA MICIB, ale He MeHII BAKIMBIM € MHTAHHA 3abpyaHeHHn Ta
Nerpanauii rpyHTiB.

Binxomm jiconepepobuoro, Taki sK TUPCA, NPH HENPaBUALHOMY 30€pirantl CHPHYHHAKTE
PO3KNANAHHS, MAKHCASHHA T4 OKUCIIEHHS IPYHTY.

IlpouecH FHATTS THPCH TA HANIMIIOK BOJOIM TAKOK 30i0bLIYVIOTE BUKMANM NAPHHKOBHX
ra3diB, TAKUX K Merad, erad 1 syrmexkucnunn ra3. Jlocmmkenss AKocTl rPpyHTY HA HACTYIHI
MOKA3HUKHN BOMOTICTH, OCBITAEHICTH, BOAHEBHI moxasuuk (pH), Temmepatypa (Tabm 1)),
nposonuiocs B IBano-Dpankiecekiii obnacti, Kanycekoro paiiony ¢, Hosocennus, s
MPOBENEHHS JOCHIIIKEHHA BHKOPHCTOBYBAJIMCE TAK] NpuHIami; ananisarop rpyary 2D-06 ta 4-s-
I AMTASTE(AMT-300),

3riqHO 3 pesyneTaTaMM ochimkeHHs (Taln |.) mokasamm, mo Ha BCIT AOCTIKYBaHi
TepuTopii cena Hoeoceanus cnoctepiracTecs nigkucaenus rpyuty. Lleii daxkt nos’asanuii 3
reorpaMHAMH  OCODNHBOCTAMH PErioHy, 30kpeMa 3 ripcbkuM penkedom, Akuil crpuse
MiIBUIIEHHKD KHCAoTHOCT rpyHTiB, OnHak, Haibiabll KpHTHYHA CHTYALIA CIOCTEPIiraeThes Ha
TEPUTOPLL CAMOTO MiCONepepodHOro, manpueMcrsa, soxpema s toukax 11, 14, 15, 16. B unx
TOYKAX 3HAYEHHS BOINHEROro rmokasHuka (pH) € 2HAYHO HIIKIHMM 33 HOPMY. IO CBIMHTHL NPO
BHCOKY KHCIOTHICTH IpyHTY. Kpim Toro, B 1ipx Toukax Oyno 3adiKCOBAHO MiJIBHIIEH] 3HAYGHHS
BOJIOTOCTI TA TEMIICPATYPH IPYHTY.

Tabmua | — PesyneTaTd HAYKOBHX JOCTIIKEHE AKOCTI IPYHTY

Ne | X Y Boaoricre OCBITIeHicTh pH Temneparypa
1 | 239181057 489434087 CYXHH BHCOEA OCBITIEHICTh 53 6}
2 | 23.9173657 489420374 YK CYNHI BHCOK: OCBITICHICTS 66 |7
3 | 23.9189747 48 9410856 HOPMATLHHI BHCOEH OCBIT/ICHICTS 6.1 6y
4 | 239222537 18. 406813 Cy NHi BHCOK OCBITICHICTS 6.9 0]
5 | 239249618 489417756 TV XM HopMma/isea OCBITICHICTE G ]
6 | 239244387 489432189 CY XUt Huikka OCRITISHICTE 38 T
T | 23.9249809 489443408 IV HE CVXHI BHCOEA OCBITICHICTH 7 b
& | 23.9223647 489438582 CV XM BHCOKA OCBITACHICTS 6.1 g
9 | 23.9224589 48 9448182 Boaornit BHCOKH OCBITIACHICTD 6.8 ]
16 | 23.9218055 489450063 Boaorui HopmanbHa 0CBiTICHICTh 6 7
11 | 239210967 48, 043586 TV NHH BHOOK OCBITIEHICTh 53 ]
12 | 23.9205068 48.9420280 Bonoru Huleka oCBITI2HICT .8 13
13 | 23.9200641 48.942068Y CYNHi HH3BKA OCBITIEHICTD 0.5 13
14 | 23.9207698 48,94350694 Jyvie sonormii | Heneka OCBITICHICTS 4.5 13
15 | 23.9200427 48.9435666 BOJIOTHI HHiBEA OCBITICHICTD 5.1 14
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Pucynok | — Kapra pH nocnipkysasoi Tepuropii

Pexowenoayii, Llpoeien  HaykoBe [MOCHUKeHHS 1 npoaHamayeapmm  ix  Muowo
PEKOMEHYETHCS  UIsl NOKPALEHHA EKONOMYHOI CHTYall Ha TepuTopli JuconepepobHoro
HiANPUEMCTBA T& 3MEHLIEHHS HErATHBHOIO BILUIMBY HA HABKOMMIUHE Cepemosuwe, Jokpema
BOPOBAONTH MOBHICTIO 3aKpHTHil mmkn nepepoBkn aepesmnn. Bnpopanuts B Texmonoriuny
CXEMY 14HOI0 NCOornepepodHOro KOMINEKCY NIHIK 3 BHPODHHUTBOM TBEpAOro Olonanusa, Aka
A03BONHTE 30UbWHTH riuOuHY nepepolKNn [epeBHHH a4 TAKOA MIHIMISYBaTH BIAXOAW Ha
MiANPHEMCTEI O B CBOIO uepry 3ade3meunTh BiANOBIZHY TEPHTOPIIO, MEBHOW AKICTIO [PYHTY.
Omuum 13 cnocobie € BUPOSHMITEO GlonamHea 3 THPCH y BHrASal rparyn abo Opmkerie, axi
MOKHA BHKOPHCTOBYBATH 18 eHeproediektHsnoro onanenss, Lleli mMeron sMenmnTs Wik umei
BHKH/IH B HABKONHIIIHE CEPefIOBHIIe.

Crucor europucmanol timepamypu:

1: Kovalyshyn, V., Holovko., A. Yaremak, Z., & Dudiuk, V. (2023). Brus
NICOBOrO  FOCNOAAPCTBA  HA  CTAH  EKOCHCTEM  Td  EKOHOMIKY  daHams  perioHalbHHUX
npuknagis, Y KpaiHCEKHIL XKyPHAT JIC BHALTBA T4 AepesuHo3HascTsa, 14(4), 26-39.

2. Mapkis, M. M. (2015). Bnaus Texnonorii supoOuunTea TEEPAOro Hlonatnsa Ha
NOOVA0BY  YNPaBmiHCHLKOrQ  O0MIKY  AepercodpobHux  manpuemcers. Haykosuii  BiCHHK
Xepconcbkoro gepikasioro yhisepeurery, Cepis “Exonomiuni nayku” —2015.-Bun, 15-C.

3. Babina, H. L (2024), Oniska BNIHBY HA HABKOMMIIHE CEPEIOBMINE i IIPHEMCTBA
«Kporo-IIbeie» Ta po3pobra 3axoaie moao fioro onTumizanii.

ABTOMATH30BAHI CHCTEMHU VITPABJITHHSL, AVIHTY (MOHITOPHHTY)
MIKPOKJIMATHYHHIX OB'CKTIB
(B MEJKAX BILINBY HA®TOBUX POLOBHILY)

Pubiyskuit Isan leanosuy, cmydenm cpynu 1'P-22-1
Haykosnit kepienuk — K.m.n., 0ou. Kaheopu exonozii — Cucax KO,

leano-Ppanrisesrnil nayionarsiud mexmivnuil yrieepeumem nagumy i 2azy

Kiuouoei  crosa;  MOHITOPHHT  [IOBKUJIIA,  CKOMONIYHMI  ayanT,  MIKpOKIiMar,
HadTonpoMicaoBi 00 EKTH.
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HOna mocarfeHHs OCHOBHOTC 3aBIAHHA NOCHiIAEHHA HeOOXINHO IOCATTH HACTYITHHX
3ABAAHL: OOIPYHTYBATH HAYKOBMIl Miaxiy N0 BUPIINEHHA MpodieMH NMiABHINEHHS SAKOCTI
MOHITOPHHTY Td [POrHO3YBaHHA MIKPOKIIMATY 04 (PYHKIIOHYBAHHA HAPTONPOMHCIOBHX
00’eKTiB, 3anpONOHYBATH METOAMKY INOCHIIMEHHA MIKPOKIIMATY, 3aKOHOMIPHOCTEH IX
(hopmMyBaHHS Ta OLIHUTH BNIME MIKPOKJHMATY Ha €KCIIyaTalliifiHi XapakTepucTHKN 00'eKTIR,

V aauiii cTarTi posrisiaeTbes METOINKE AHAIZY NONEPeHIX 10C/KeHb, 0K 30BaHHX
y meskax Harosmux od’exris 3axinnol Yipainm.

Hapenennii MiskHApOAHWIT JIOCBIA Ta aHAM3 NOMNEPEIHIX MOCHIKEHE MIATREPANIN
ANTOPHTM EKONOMHYHNY JOCHIBKEHb WAAXOM MOHITOPHHIY T4 NPOrHO3YBAHHS NAPAMETDIB
MIKPOKJIIMATY T 98¢ BUKOHAHHA BHPOOHHYMX Onepauii aas nigsuinenss exonoriunoi Gesnexn
HABKOIHIIHLOTO CEPEIOBHINA B MeXax 00 CKTIB BIIMBY HATONPOMHCTIR

(OCHOBHE AOCNIDKEHHS BHKOHAHO 4BTOPOM  OCOOHCTO 34 ZONOMOTOK) ChneuianbHHX
komn'worepuux  nporpam. Ilpoananizosano; 1) KOPOTKY XapakTepHCTHKY KIAIMATHHHOIO
MOSCHOTO pmmimemm vatproeux ponosumy, 2) MeTonH nonepe,t[m'x MOCH e HE  OUIHKA
MIKPOKII MATHMHUX TTAPAMETDIB.

Cepen knrowosux npobiem, nNOBAIAHHX 3 EKONOIYHOK OWIHKOK HABKONMIIHBOTO
CEepeIoBHINA B Mekax O0'€KTIB HApTOROI MPOMUCIOBOCTI, BHIINEHO BIACYTHICTL METOMME 1
METOAHK OLIHKN FIMOBIPHOFO BILTHBY MIKPOK/IIMATHYHHX NapaMeTpis.

Cyuachuii  po3ssuTok  HaQTONPOMHCAOBONQ KOMILIEKCY TA4 BHOPOBAMKEHHA HOBHX
TEXHOMOMH 1 ranyieedx yCTAHOBOK BHMAarakTe BHCOKO! HAMINHOCTI, NIBMAKOCTI Ta TOMHOCTI
VIPART HHA PODOTOK TEXHONOMUHOIO CEPEIOBULIE — MIKPOKIIMATY.

Ananid HaveOBOI JITEPATYPH BHABUB HH3KY HEBUDIWIEHHX NHTAHbL, OB A3AHMX 13
CAINBHOK METOK 3a0e3meueHns BUCOKHMX | CTADIMBLHIIX TOKA3HUKIB POOOTH HAPTOMPOMICIOBHX
O0 EKTIB LLISXOM KOHTPONK MIKPOKNIMATY. SIKICTE TEXHONONYHOIO CEPeaoBUILA, FOKPEME,
3aleaneuypana CyBope JAOTPHMAaHHA Mikpokmimaty, JUis LbOTO MpOnoHyeMoO MPOAHAIN3YBaTH
TTEPATYPy NMpO BIUIME MIKPOK/IMATY HA Mpales aTHicTe Hagronpomuciosnx o’ ekTiB, MeTOIN
OTIHEN Ta 32001 KOHTPOMO Ta HOPMYBAHHA MIKPOKTIMaTY.

JLns nocsrHedHs NocTasieHol MeTH HeoDXigHO HOCATTH HACTYIHUX 3aB1aHb:

* ODIpYHTYBATH HAyKOBUA TNIAXIA 10 BHPIIUEHHA npodieMH NiABHIIEHHS AKOCTI
MOHITOPHHIY Ta TIPOTHO3YBAHHA MIKPOKJIIMATY [0 (DVHKUIOHYBAHHA HA(hTOMPOMICIORHX
ol exris;

*  3anponoHyBaTH  METOAMKY AOCT/LKEHHA MIKPOKJIIMATy, 3axkoHOMipHocTel ix
(popMyBAHHS T4 OLIHUTH BIUIHBE MIKPOKTIMATY HA €KCNIYATALIITHI XAPAKTEPHCTHKH 00 EKTIR;

» BeranosmosaTi METOOH @HANI3Y T4 NPOrHO3YBaHHS MIKPOKIIMATY HA OCHOBI (isuko-
MATEMATHIHHEX CTIiBBIAHOLMIEHE, ANITOPUTMIB | METOAIB AOC/I AXKEHHS,

* pO3pODKUTH ABTOMATHIOBAHY CHCTEMY KOHTPOIHO MIKpoKmimMaty o0'ekTiR excrinyaraii
HaTonpoMuciB.

IvuxTn ponormma Hadmi B 3axinuiin Yrpainl posTamosani B NOMIPHOMY MOACH, KAIMAT B
OCHOBHOMY TOMIPHO-KOHTHHEHTATBHII.

AHan3 HAVKOBOT JiTeparypd BWABHB HH3KY HEBHDIlIEHHMX [WTAHb, MNOB A34HUX (3
CHLTLHOI METOK 3a0e3reMeHHs BUCOKHX | CTabLIbHUX NOKA3IHHKIB poDOTH HAPTONPOMICIOBHX
00’ €KTIB [UIAXOM KOHTPOMK MIKpOKniMaTy. SKICTh TEXHOAOMYHOIO CepeloBHINA, 30KpeMa,
3a0eanevypana CyBOPY BIANOBIAHICTE MIKPOKIIMATY B Mekax 3asHaqeHoro knacy. s usoro
MPONOHYEMO [IPOAHANIZYBATH JHTEPATYPY NP0 BIUIMB MIKPOKNIMATY HA EKCIUIYaTaLlitHi
XAPAKTEPHCTHKH 00 EKTIB, METOMM OLIHKK Ta 32c00H KOHTPOMK Ta POPMYBAHHA MIKPOKTIMATY.

Bumipiwosanna MiKposmMary Ta AHAM3 PE3YALTATIE NPOBOAMTBECA BIANOBIAHO 10
mvixkuaponnoro cranmapty 1SO 14644, sakononascTea npo OXOPOHY MpaLl Ta CAHITAPHEX HOPM
[1,2]

Poamipn aepo30ibHHX 4acTOK Td 1X KOHUEHTpAUuls B NoBITPL BHYTPILHLOTO MOBITPA
ob'¢xtie madronpomncay (Hanpuknazn, boropomuanceka TEXHONOrIMHA MIHIA) BHMIPKIOTHCA
TIMBKH A8 POSMIPY HWACTHHOK, fKI BCTaHOBMOIOTH TEXHIWHI BHMOrH MpOUECY CKIANaHHL.
Bumipiopanns  MOXHA  [POBOAWTH  3anNpONOHOBAHHM  METOAOM  aBTOMATH30BAHOIO
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oesnepepsroro  sigbopy npo® nosiTpa. das  aoonpawroBaHHA  Pe3yJbTATIE M| meaHb
3ANPONOHOBAHO BUKOPHCTOBYBATH rpadigHiii MeTo nocnioBHOro BLadopy npobd [5].

Jlna nporHosyBaHHs CTaHy MIKPOKJIIMATY 3anpornoHOBAHO BHKOPHCTOBYBATH METO/IH
inTepnoaAuli Ta yHKLll eKCTpanoasLUil 3a nonoMOrow KyOiMHIX CIUIaHHIB,

Po3paxyHox napameTpuuHol HaniiiHOCTI chcTemn 5a2veThesl HA NApPAMETPHUHITX METONaX
BU3HAYEHHS HAZIHHOCTI CXEMHOI CHCTEMH KepyBaAHHS.

Jlas ouiHxy BOAHBY MIKPOKIIMATY PEKOMEHAYETHCH BHKOPHCTOBYBATH METOA eKCIePTHHX
OLIHOK. J1n OLHKN MPYMOBHX CEPEHIX OLIHOK BAPTOCT] KOKHOrO 0f exTa:

I m

=% ¥ q},rri. {i=12. .n)
h=l j=1 (1)
e M — KIABKICTH eKCNepTiB, skl 3MMACHIOIOTL OLIHKY n oD e€kTie | 33 nokaiHHKamu;
f
PesyILTATH OLIHIOBAHHA MPENCTABAEH] V BHIIAAL paHry " | ] - KUJIbKICTh €KCHepTiB, 1 - HOMep

=

of'exta: h — inmexc wncna (03Hak) mopisasHas; 7% - CaiiTi MOPIBHAHKS BATOBHX MOKA3HHKIE, '/
- (haxTop KOMNETEHTHOCTI eKCrepTa.

KoediuienTi KOMNeTeHTHOCTI eKCIepPTiE OLi HIOBAAH 34 CTYIIEHEM Binnosianocti o0 ekTam

TPYNOROT OHIHKH'
= "Ir i xn-.\f:iﬁ;f, =l =12.....1)
e i (2)

MeTon no3BoasE EKCNEPTHHM OLIHKAM OUIHHTH IPOLYKTHBHICTD ¥ IPOLUEC] NPHIOTYBAHHA
B 3A7EKHOCTI BL KIMHATHO! TEMMEPATVPH TA O HUTH CTYTIHDL 3ANCIKHOCTI.

BHKOPUCTAHHA AHANIZY PHIMKIB 1 KpUTHUHHX KoHTponbHux Touok HACCP (Hazard
Analysis and Critical Control Points) nossonse 3aiHCHHTH NMPOLEC KOMIUIEKCHOI OUIHKH s
BufBnenHa (akTopie, Akl ¢ HAHOinem HebemeumuMH anm npoﬂylmmﬂ{}c'ri ob'ekTin 1
TexHOMOriuHmK onepauiit. [Ipore TMPOBEAEHO aHams Hebesmek 1 oOpaHO Ti, AKI yeyBaTs 200
3MEHIIYIOTh HeraTHBHHIT BIUIUB, SIKMIT ICTOTHO BIUIMBAE HA tl'ﬁ}'HhLl,]{lH}'BaHHH JIOCITJIKEHHS,

Omxe, BpaxoRyIOUH MDKHAPOAHMH JOCBIL Ta aHAM3 [ONEPENHIX A0CHIKEHE, HOBEEHO
H.J'ITDPI'TTLI ]'IPDBEII[EHHH EKOHUT'i'—TH]-T:( JIDCJTiHH{EHh TR OM MUHiTC}pHHT}T Ta HPGFHOEYBEHHH
napaMerpiB MIKPOKIIMATY M HAC BHKOHAHHA BUPOOHHYMX Onepauiii and niABHILEHHA
EKOJIOIYHOI 0e3NeKH HABKOJIHIIHLOIO CepeioBHILA B MeKax 00 eKTIB BILIHBY HA(QTONPOMHCIIB,

CHURCOK BUKOPUCIAIRIY ONcepe:

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 Q. (2004) Geografichna informazina svstema vuznachanja ecologichnoy
situaziy v meshah administratuvnuh rajoniv na pruklady Zahidnogo regiony: Geografia
navkolushnogo seredovusha: istoryja, teoriva, 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, Pars France. 2024, P.127-150. ISBN  978-91-65423-70-1  DOI
https://doi.org/10.528 | /zenodo. 1 1454394
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JOCTITAREHHS CTAHY AKOCTI MOBITPSI HA TEPHTOPII 3AE.J]A,I[§'
OCBITH HA HPHKJIALL JHIEID Ne17 ¥V M, IBAHO-@PAHKIBCBKY

Cmacwk Baaducaasa leaniena, yuenuyn 7 - A kaacy
Hayroeuti kepien: Yexic Jdidis 3inoeiiena (suumenn hizuxu)
leano-Dpoauriscsruit wiyeit Ne 17

Exonorityni npofreny pailony po3TanmyBanua J0CTIDKYBAHOT TIAHKN ¢ AHATOTISHAMI 10
perionanbHux npodaeM. OJHIER 3 BAATHBUX EKONOMYHIN NPOBIEM 3ATHINACTHES 3a0DYIHCHHS
arMocd)epHOIo NOBITPS BUKMIAMH 300PYIHIOIOHNX PEHOBHH BLI NPOMMLIOBHX NLHIPUEMCTB T8
TPAHCTIOPTHAME 3acobamu (0aminko 96% yeix BEKHAIB MicTa). MOHITOPHAT SKOCTI NOBITPA ¥
IRaHO-DPPEHKIRCHKY NPOBOAATL JIBD Aadoparopil. PiBeHbh BHUKHAIE 3a0pYAHIOYHX PEYOBHH
BHMIpIOIOTL crieniaiicrn Jdepa&asraoil veranosy "Isano-Mpankiseskuii obaacuuii nadoparopuuit
nesTp MO3 Vrpainn" — y 10 Touxax kouTpomo — 1a fforo Isano-@pankincskoi MickkpaiionHol
pinii — y 5 roukax. BUMIDIOWOTE BMICT HIKIJUIHBHX PEYOBHH B NOBITPI HA TEPUTOPIT MU TIOROT
3a0Y10BH B 30HI BY/IHLb 3 IHTCHCHBHHM PYXOM TPaHCHOpTY woksaprany. OCHOBHUM YHHHUKOM
Ta KpUTepieM [ BH3HAYeHHA 3a0pyaHenHs arMoc(epHoro MoBiTpAs € HOPMATHB AKOCTI
armocepHoro  noBiTpA, AKMIT  BLIOOPAKAE TPAHHMHO  JONYCTHMHE  MakeHMalbHuIT BMicT
Fa0py 00U PEHOBHI B aTMOC(EpHOMY TOBITPI T2 1PN SKOMY BLACYTHIH HEraTHBHHI BILINB
Ha 3L0POB'S QLN TA CTAH HABKOINLINEOTO MPHPOAIOIO CEPeIOBHII.

bepyun 0 y Barn npobaemaruky micra [Bano-®Opauxiseska wamn Gyno  npuiinsro
plitenns Jocaum e AKicTs armocdeproro nositpa va repuropii dinew Ne 17 e s nasuaocs.
Hns spanaenns emicty CO2 mavn Gyno BukoprcTano npmnan Aranizatop skocti nonitps CEM
DT-9881 mini-nadopatopis  eROJONTYHON  KOHTPOIK. #KA  HIHPOKO  BHKOPHCTOBYETHCH B
Pi3HOMAHITHUX ramysax. Jlis BCTaHOBACHHA KOHUeHTpauili mu o0pai TepHTOpilo HAworo
TS0 Ta ANTAYOr0 Camodka TKHi 3HAXOAMTRCA MOPYY, @ TAKOK BUKOPHCTATH OAHY 13 TOMOBHHX
aptepiii mamoro wicta Bymmmo  Habepexny mod OTpHMaTH NOPIBHATRHI  PE3yILTATH.
Pesyasrari BUMIpiB Mu saneci ¥ raduauo 1.

Pueynok — 1 [pouec 300py aanux
Ha pucynky | szolpameno nporec sumipiosanus smicty CO2 ta opmysanss tabmwii
JOCHIAKCHE AKOK) MM KOPHUCTYBATAMEMOCE IS NOPIBHAIBHOIO aHALIZY ¥ NOJAANBIINX HALIHX

J0CHI KEHHAX.

Tadmuus — 1 Pesyibrary 10C11UBKCHHA SKOCTI NOBiTpa

N N E CO: TeMOEPaTypa BOJOTICTL
48.934 24.7 460 | 64.7
48.934 24,7 456 3.5 67
48.934 24.7 530 3.3 70
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N E CO: reMneparypa BOADTICT L

Ne

4 48,933 24,701 442 3 70
5 48,933 247 446 2.5 73
6 48,933 24,698 450 2.7 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 %7 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

Pesyastatrom aocninxenns Oyno orpumano 3seaeny tadmiuio smicty CO2 na Tepuropii
HABMANLHOTO 3aknady. OTpumani 3HAUEHHS CBIAUATE npo nomipauit emict CO2 wHa
JOCHKYBAHI TEPHTOPII | HE CNPHYHHAE BIUIMBY HA YYHIB JIUEK) @ Takmk Ha JiTed ki
HABYAIOTECA Y AMTAYOMY CafodKky AKHI 3HAXOANTECA nopyd i3 diueem. Y MaiOyTHROMY
MOBTOPHBATHMEMO  JIOCHI/IKEHHA 00 BIACTE&KHTH AWHAMIKY 3MIHH KOHLIEHTpallil v
arMocepHOMY NMOBITPI /S BUABJIEHHA MOMIIMBIX 38BHIIEHUX NOKa3uukie Takok nopansini
HALL A0C1 akeHHs OyayTh NPHCBAYEH] BUABIGHHIO OCHOBHKX miepen yrsopenus CO2

CHucok sUKOPRCIMAROT Himepamypi.:

1. Jyauxesna HO. Eneproowannl xoremxi. — Jloeis, 2011 — 192 ¢.

2. Cepmox TB. OpranizaiiiiHo-eKOHOMITHUI MeXaHi3M  eHeprozdepe:keHHs B
npomucaosoceti / T.B. Ceparok / BiHHHUBKHI HALMOHANBHUIA TEXHIYHMIT YH-T. — BiHHMUA :
VHIBEPCYM — Binnnus, 2005, — 154 ¢,

3. Capipymua KP., Komenxo Al, Topmocor @K Ewneprosbepewenns B
yHiBEpCHTETChKHX MicTeukax. Hasuansuuil nocionuk. — Kuis, 2009.- 328 c.

NOIHPEHHS NONYJISILITHA NABYKIB API'TOTIIA BPHOHHIXA
(ARGIOPE BRUENNICHI) HA TEPHTOPI TPHKAPIIATTA

Henimesa Beponixa 10piiena, yuenuuyn 11 kiacy
Hayrosnit kepienur: Ysiae Oxcana Muxaitiisna, equmeis dioiocii
Heomunceicut aiyedi «lomeneamy lonuncsraol sicerol paou Tsano-Cpankiccsrol odracmi

Kuwowoesi cavea: nasyxu, Apriona BpioHHixa, Mirpauia BHIIB, €KONOIYHI 0COOIHBOCTI
BH/IIB, TMOIMUPEHHT NOMyNANid NABYKIB, THCENLHICTH NABYKiB YHCENBHICTE T4 IMITLHICTE
MONYNAUIi MABYKIB KOMKHOIO POKY 3MIHKIETHCH B Pe3yAbTaTi NPUPOIAHHX MPOLECIB, @ TAKOK
Mirpauii BUAIB 3 TiBAEHHHX PErioHIB HA MIBHIY BHACHIAOK rnodaneHoro noremnjinug. Tlasykis
MOJKHA BUKOPHCTOBYBATH AK OIOIHAMKATOPY CTAHY NPpUPOAHNX ekocucTem |lpuxaprarrs.

Metoto  poGory Oviio  BUBYMTH  XapakTep NOWMPEHHA NONYASifi Ta eKoJA0r4Hi
ocobnusocti nasykis Apriona Bpwunixa (Argiope bruennichi) na tepuropii [Ipukapnarra
ONU3LKOT 710 MPCHKOI MICIIEBOCTI,

Jlns BHBUEHHS EKOMOrYHMX OCODNMBOCTEN YrpynoBaHbe naeykiB Apriona bproHHIXA
(Argiope braenmichiy na teputopii Jlonudeskoi TI (M. Jlonuna, IBaHo-DpaHkiBebka o0n.)
METOAOM KOCIHHS EHTOMOIOTNYHIM CEYKOM J0Ci 1Ky Bann mopdonorati ocofnusocri ocobun,
a TakoK HHCEJNEHICTE Ta WIABHICTE NONyJsuiii Ha npupoaHomy OGioTom pisHoTpas’'s Ta
arpoTeHO3]
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e

Busnaueno, wo vopdonoriuni ocobmupocti 0codHH Nasykip aprioni He BiAPI3AAOTHCS
Bifl X MBIGHHHX POIUYIB, HEIBAKAIOYN HA BIAMIHHICTL YMOB KNIMAaTy. NpoTe AeAkl 0CODHHU
nepesaxann 3a poamipom.  Cepende 3HaqyeHHs wHcenbHOCTT ocobuH  NABYKIE  aprionm
cranopuaa: 128 ocobun B Gioroni pisnorpas’s y 2023 poui. 11 ocobuu y 2024 poui. Byao
JIOCIIIKEHO MOMIMPEHHS NaryKie apriony bprorHixa Ha TepuTopi! rpoman lrano-dpankiBCREOT
obnacTi 0nu3skux 10 rip. Bussnedi Micus OCeNeHHA NONMVISULA APriONM HAHECEHO HA KApTV
MICLEBOCTI.

Oraxe, BHACTIAOK rrnofamsHOTO moTenmiHHa TaByk Aprioma bpiounixa mMirpysas y
nepenrip’ a Kapnar, a Tak0k HA MpCeeKy TEPUTOPI K 00n4cTi.

HPOBJIEMA TA HACJIVIKH HOHHPEHHA MIKPOILTACTHRY

Yepunecoka Oxcana Kpiiena, cmyoenmea epynu EK()-22-1
Hayioauii kepienurs: doyenm kagredpu exoaocit, Opganoea Mapisn Muxaiiniena
Iecino-BpankiGepR il MOy OHAIB T MEXHIMHI VHIGEPCURIEm Hagmi i 2a3y

MiKkponJacTHK — TBEpal YaCTHHKH M1aCTMacH, AiaMeTp AKHX HE MepeBdulye 5 MiliMeTpiBb.
MiKpORIACTHK YTROPIOETHCST BHACTIIOK PYIHYBAHHA BENHKHX NNACTHKOBHX BHPOOIR abo BiH
M€ IHPOKE BIKOPHCTAHHS Y BUPOOHMLTE KOCMETHUHIX BHPOOIB, MHEOYHX 38C00H 41 3yOHHX
nact, 3apuAky CBOIM PO3Mipam, Ui HACTHHKN WIMPOKO PO3NOBCIOUKYIOTECA ¥ HABKOIMIIHLOMY
CepeoBHII,

OcKIbKH MIACTHK CHHTETHHHIA MaTepia, 110 CTBOPEHHT JHAHHOI TTOPIBHAHO HEIABHO,
BIH € HY/KOPIAHHM IJIA TPHPOAHOTO cepeaopmiua. JKnBi opraHiaMm, Aki €BOMIOLIOHYBAJIH B
eKocHCTeMaxX Oe3 MIacTHKY, He MakTe ajantauifiHux MexaniaMie ansg fioro 3acBoeHHs abo
posinaganns, Hepes Ue MIKPOIIACTHK HAKOMMYYETHCS Y AOBKIUIL, CTBOPIOKOYM HOBMH THII
3a0pyaHeHHA, WO BHKJIHKAE JOBrOCTPOKOBI eKOIOrianl Hacmaxu [1].

B VYkpaini npofnema MikponnacTuky crTac Aenam akTYanbHIIOW YepPe3 HENOCTaTHIO
cucremy ynpasniHHs Biaxogami. B VkpaiHl 1OHenapHa BiH B3Arall HE BHBYARCH, 4 #oro
BUMIPHIBAHHA HE BXOAWIO A0 JKOOHOI 3 nporpam mouitopuury azopxinns. [lpore cninbxo 3
kpafHavu CC Vikpaina po3nouana #oro moCmiTuKeH s,

Y 2019 poui B pamkax CniseHux JlyHaificekux  nocmmeHb-4  BUMIDHOBAHHA
MIKPONJIACTHRY 34iHcHIOBANHCE BYeHHME 14-TH aynalicbKuX Kpaid npoTATOM OIHOTO Ce30HY Ta
3@ €AMHOK METOAMKOK. 3a pesyInTaTaMu  JIOCTIUKeHb BCTAHOBIEHO, M0 KUIBKICTE
MikponnacTuky Bapire Bia 2 r no 10 r Ha | kr 3pakenol pedosunn. Y [lywai, noGnmsy Kinii.
Horo kiibkicTb cranosute 2,19 1, a B Tuci — 2,42 r. Ipu usomy, s Tuci nominye kpynuimmii sa
PO3IMIPOM MIKpONNAacTHE, Y Toil yac sk y Jlynai sin pike nmepesaskno apidrinmii (merue 0,1 Mm)
[2].

OnHierd 3 XapakTepueTHK MIKPOILUIACTHKY € HOro 3a8arHicTts aacopbysarn HA CBOO
MOBEPXHIO TOKCHYHI PEUOBHHN, HANPUENA TaKl, AK Bawki mMetann. MikponigacTuk notpannse g
OpraHiaM depes 1y, Boay Ta nositps. Hanpukiaa, aiuHa MOsKe CiosHTH YACTOUKH NIACTHKY
“epes BOononposiany 1 Oyrunsosany soay, mopenpoaykru, [icas norpamnsnss 1o opraxizmy
MOAWHH 4H TBAPHHM, TAKl YACTHHKA CHPHYHHAIOTE HAKONHYUEHHS TOKCHYHHX PEeHOBHH Y
TKAHMHAX, 11O, Y CBOH 4epry, Mome OYTH NPHUHHOK PO3BUTKY XPOHIUHNX 34XBOPHOBAHL,
BRJIFOYAIONH PAK, EHAOKPIHHI MOPYIIEHHA Ta HeliponereHepaTibHi posaaim,

Amepukanceknmy suenumvu 3 2016 mo 2024 poxn Oyno mpoBeaeHO AOCTITKEHHA, MO
BEMIOYATO aHani3 3paskie MOACBKOI MEdiHKI, HUPOK Ta MOGOBOT KOPHM TONOBHOTO MO3KY.
[TpoTAroM uUpOro Hacy JOCHIAHHKH CHoOCTepiradH 30iNbIUeHHA KIJIBLKOCTI TMJI4CTHKY B YCIiX
opraHax. ane HaifdINLI 3Ha4uHe 3POCTAHHA BLAOVIOCA B MO3KY — piBeHb MIKPONIACTHRY
3GibIMBC Ha 50% 3a 8 pokis. 3pasku mosky, BiniGpani y 2024 poui, mictiuan & 7-30 paszie
Olnpwe mikponnacTuy, Hix inwi oprasun. e ceinunte npo Te, WO MiKPo- T2 HAHOMIACTHKY
MaioThk 37aTHICTL BUOIPKOBO HAKONMYYBATHCA Y TKaHWMHax opra”iamy (3] Hakxonwdenus
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MiKPOMIACTHKY B MO3KY MAac cepiiosti Hacmimki 1as 3aopos’sa. JdocniaHuku nos a3vioTs ioro i3
PO3BHTKOM HEPBOPMX PO3MNAMIB, TAKHX #AK IeMeHLis, Xsopoba Anbureiimepa Ta 1HUN
Hefipozierenepatipai crann. OKpiM TOPO, NMiABHIIEHHS PiBHA MIKPONJIACTHRY ¥ TKAHHHAX MO3KY
mosce OyTH NOB A3AHE 13 3araIbHAM 3POCTAHHAM KUIBKOCTI BHIIANKIB XPOHIMHHX 3aXBOPIOBAHb
HEPBOROI CHCTEMM Y CRITI.

3Ha4YHa YACTIHA TIIACTHKOBIX BIJAXONIE HE NepepolNseTbes, 4 HAKONMHYYETbCH Ha
noairosax  abdo nmoTpamase v BOAoHMH. 34 BIACYTHOCTI CYHMACHMX OMMCHHX  CHOPYI,
MIKDOMUTACTHE 31 CTIYHHX BOJ| TIPOHMEKAE VY DPIUKOB CHCTEMH, Ji¢ 3arpowkye He Jie
EKOCHCTEMAM, & W AKOCTI NUTHOI BOAM. MacOBE BHUKOPHCTAHHA CHHTETHUHHX Martepianie y
noOyTi, 30KpeMa OUfry Td VNAKOBKM, 4 TAKOK HEIOCTATHE COPTYBAHHSA CMITTSI NOCHIIOIOTH
npobaemy

OTke, MIKPOTUIACTHK € BUKAMKOM AK 1 and VkpaiHu, Tak 1 ana ceity saranom. Lle
noTpedye TepMiHOBOIO BrPOBALKEHHA CYHACHHX CHCTEM YIIPABJiHHA BIAXOAaMH, MOepHi3aLii
OHHCHMX CTIOPY/ | TARMINEHHS eKOIOTIMHOI 00I3HAHOCTI Cepefl HACETeHHS.

CHucok sUROPUCIAROT LEmepamypii:
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2. lepxagre arcHTCTBO BoHMX pecypeis Yipainn, URL: hitps://davr gov ua/news/pro-
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NEPCNEKTHBHA PO3IBHUTRY METO/IB OUHIIIEHHSA
CTIMTHUX BO/J BIT MIKPOILTACTHKY

Tuuroscoruit Cepeiit Izoposun, acnipanm xagheopu T3GIT
Haywoauit kepienur: npoghecop Yeanoun Tobomup leanosuq
leano-Gpankicesinil nayionaias i mexmivnui yaicepcumem naghimu i cazy;

MiKpomIacTHK — Le apidHl MAacTHKOBl YaCTHHKN PO3MIPOM MEHLuEe 5 MM, 1O € 3Ha4YHOI
EKONOTITHOK) MPODJIEMOKD, #Aka 3arpoikye BOAHHM EKOCHCTeMam Ta 3[0POB' K0 JTHOAWHH,
MikponnacTik MOTPanise y CTi4HI BOAM Yepes pisHi JUKepena, BKIKHYAKYH 3HOIIYBaHHA
ABTOMOOIIBHMX  WIHH, NPaXbHl  MALIMHE, KOCMeTHYHI 3acobn Ta NPOMUCIOBI  BIAXOMH.
ﬂmpanmuﬂqu B CTIYHI BOJAM, MIKPOTIACTHK CTAHOBHTE cepi’rmﬂ} 3arpo3y N8 eKOCHCTeMH.
OCKUILKH 11l HACTKH He NIIATLEA Ol0NOrN4YHOMY pPOIKIANY | MOKYTh HAKONHYYBATHCH B
OpPraHisMax TBAPHH,

3a pnanumn OOH, wopiuHo B okeaH noTparuise Oau3bko 8 MiBHOHIB TOHH MIACTHKY, 11O
BEIHOUAe B ceDe 1 MIKporuacTHk., Biibil TOro, nociKeHH:s NOKA3VIOTh, L0 MIKPOILIACTHE
BusBileHui B opradizmax Oinsw nik 114 mopcskux Buzpie, wo nigreepmkye mMacwTabu
npoSaemn i HeoOxiAnICTE 1T Bupimenua. ToMy noWyk epekTHBHNX METOMIE OMIIIEHHS CTIMHHX
BOJ B1Jl MIKPOIMIACTIKY € BAXKIHBOK) HAYKOBO-ITPAKTIHYHOK 3A/1AUEH).

Ha cboroznsi icHYE KiJIbKA OCHOBHHX METOMIB OYMILIEHHS CTIYHMX BOZA B MIKPOMIACTHKY,
cépen AKNX MeXaHivHI, XiMITHI Ta KOMDI HOBAHI TEXHONOMI.

Hafmony napHiumM METOA0M € QinbTPaia, Aka IPYHTYETHCA HA MEXaHIMTHOMY 3aTpHMaHHI
YaCTHHOK 3a AonoMorow memopannux dinerpis. [Nepesaro uporo Meroay € iloro mpocrora Ta
e@eKTHBHICTL HA NMOYATKOBHX eranax o4niledHs. Opnak BIH mac oDMEKEHHS IOAD PO3MIpy
HACTOK, AKI MOKYTh Oyt Bupaneni Takom, 3acMiveHHs HIIBTPIB 3HIGKYE eDEKTHBHICTS
dhinsTpauii Ta 30iabwye BUTpaTH 4acy Ta KowTis Ha 0O0cayrosysauna Giabrpis. Jdas ounwenns
CTIYHHX BOJ Biji MiKPOMMACTHKY TAKOMX BHKOPHCTORYIOTH eNeKTPOXiMivHI TEeXHOMOTII, Taki AK
ENeKTPOKOATYISLIA Ta eneKTponoTalis.
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et
Bei ui mMeTosM mMaioTbh CBOI MEepesari, ONHAK BOHH HE € YHIBEPCANBHUMH I HE 3aBXiIH
eexTUBHI NpH BeMHKNX O0dcarax 3adpynHenb, Mexaniuni Ta ancopduiiini  TexHosori
noTpedyioTh  MOCTINHEL 3amMinn  (DIALTPIB Ta Marepiamp, U0 A00ag 3FHA4YHI BUTPATH Ha
excnnyarauin, OkpiM TOro, BOHH HE 304THI NOBHICTIO QUUCTUTH BOAY BiA HANMEHILHX 4aCTOK
MIKPOTUIACTHRY, 110 POONTE HEOOXIAHHM MOIIYK HOBHX, DLkl eQeKTHRHHY MiAXO/IIB.

B ocramml poxki aKTHBHO PO3BMBAIOTHCA HOBITHI TEXHOJION OMULIEHHA BOIH, #HKI
MOKa3yoTh BHCOKY edextusHicTe ¥ Doporsdl 3 mikponnactukom. OoHuM 3 TAKHX METOAIB €
pozpodka TeXHONor, wo Oyna 3anpornoHoBAaHA JochiRAKaME 3 YHipepcurery Barepnoo.
TexHONOria  BUKOPHCTOBYE  €MOKCHAHI  BIAXOAM, HAKI  MICAA  TEPMIYHOMO  PO3KIAIY
TIEPETBOPIOIOTLCA HA AKTHBOBAHE BYIL/UIE 3 nOpucTO0 crpyvkrypowe. Lle syrinna edexrusHo
amcopdye MIKPONAACTHE 3 BOAM, 3aBASKH CBOIM BemuKiil MOBepXHEBIH Niomi Ta 30aTHOCTI
3ATPUMYBATH APIOHI MAACTHKOBI YacTKi, AKTHBOBAHE BYIiJs OTPHMYEThCA OE3NOCEPENHBO 3
ENOKCHIHHX CMOJ., M0 HE ManAraoTs rnepepodul, WO A03BOMAE ONHOYACHO 3MEHLUHTH
MIACTHKOBI BIAXOAH Ta OMUCTHTH BOAHI pecypcy. TexHomora nokasasa BHCOKY epeKTHBHICTh,
30KpeMa 10 94% BunaleHHs MiKPONIACTHKA 3 BOJLN.

e oanumM MEPCreKTHBHIM METONOM € ENCKTPOMTHYHE PYHHYBAHHA MiKPOTLIACTHKY,
po3pobnene KOMaHAOK |HCTHTYTY HawoOHaNLHUX Haykoux nocmimxens Kanmamw. Meron
MOMATAE B BUKOPHCTAHHI ENEKTPONIB IS TeHepaill rapokcunsuux paavkanis (OH), axi
arakyiorh Mikponnactuk. Lleli npouec n03BonsAe pyliHyBaATM ILIACTUKOBI uacTkm Oes
HEOOXIZTHOCTI JOMABATH XIMI4HI PEareHTH, a TMPOAYVKTH pPO3KIaAy MIKPOMNAcTHKY — e
gyraekucnnii raz (CO:) 14 poaa, WMo € DE3NCYHHMU IS HABKOMULIHBOFD CEPeNOBUILA.
BanomsuM acrexkTom € BUKOPHUCTAHHA CHELIQIBHHX QHONIB, HKL X04a 1 € HOPOMHMHMH 3a
3pMuaital 3anisal abo crTaneei, ane MOKYTeE OYTH BHKOPHCTAHI MPOTATOM KiTLKOX POKIE.
TexHOI0rA  NPOAEMOHCTPYBana BHCOKY cdexkTHBHICTh, 30kpeMa 10 89% pyiiHyBaHHS
MIKPOMIacTHRY v NabopaTopHHX yMOBAX.

JlocniuKkeHHs HOBHX METOAIE OUMIIEHHA CTIMHIX BOA BiJi MIKPOMIACTHKY € HAA3BUHATTHO
BAKITHBHM 708 30epekenHs exonorigHoro Ganancy Ta 3afesnedeHHa 3M0pOB’ s MOOHHKR. Xoua
CYHacHi METOAN AeMOHCTPYIOTh MEBHY e(pexTHBHICTL, BOHM BCE LlE NOTPeSYIoTh 3HAYHHX
VAOCKOHANEHb I JOCATHEHHS BHMCOKOI e(exkTHBHOCTI BUAANEHHA MiKPOILIACTUKY 3 BOMIH.
Pospofka nepencBux TEXHONOMH, TAKHX AK eNeKTPONITHYHE PYFIHVBAHHA MIKPOTMIACTHKY Ta
BUKOPHCTAHHA AKTHBOBAHOIO BYILIAA BIAKPHEAE HOBI nepcnextusu y Oopotedl 3 wmm
3a0pyAHEHHAM, aJKe 1i MEeToaW MalTbh MOTeHLia] 3IHMKYRATH piBeHb TOKCHMHOCTI Ta
3aDpynHeHHs  BoaM  Oe3  BUKOPHCTAHHA XIMIvHUX  pearednis  [lonanswmuil  po3BUTOK 1
BAOCKOHAJIEHHA TAKHX TEXHOJIOMNH MOKE CTarH KIoqoBHM (DAaKTOopOM Uid 3MEHLIEHHS:
3a0pyIHeHHs HABKOTHIIHEOrO CEpenoBMma Ta 3a0e3neueHHs CTaAoro pPOSBHTKY BOAHMX
EKOCHCTEM Y MAltlymusomy.

Crucok euKopucmanat Jimepamypu:
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EKOJIOTTYHHI AHAJTI3 TEXHOIMEHHOI'O HABAHTAKEHHS
NPH OYHUINEHHI CTIMHHX BO/1

Xosaneun Murona Tapacoeuy, acnipanm cahedpu exorozit
Hayrosuit kepisnir: npodecop Manopur Onez Mukoaaiiosny
leano-Opanriccsrni nayionaisnui mexuivnui yricepcumem naghma i cazy

Han3gHuaitHo rocTpoK) ekoNonyHOK  npolneMord wWoa0 SKOCT BOJHHX PECYpCIB
Vikpainn € 3a1iICHEHHS CNOCTEPEKEHHS 38 CTAHOM MOBEPXHEBUX BOJ BIAMOBIAHO OO BUMOT
Bonroi Pamkosol upextusn €C.

MeTOK TaKoTo EKOMOTIHHOTO MOHITOPHHTY € BH3HAYCHHA 3aTanbHOi XapakTepuCTIKN
MOBEPXHEBUX BOA piukosoro Oaceilny, BCTAHOBIEHHA OCHOBHHX AHTPONOIEHHWX BILIMBIB Ha
piakoBnii Dacefn ans po3podKH 3axoziBs MO0 JOCATHEHHA «10DPOro XIMIHHOIO CTaHY» PIMOK.
Ha teputopii Isano-@pankisebkoi o0sacTi Aaboparopie) MOHITOPHHIY BOI 3aXi/IHOTO perioHy
Huicrposcekoro BYBP nposoxmtbes siadip npod pns gochimkenns, sxi siaduparoTscs v
piukopnx Oacefimax [lmictpa rta [lynairo (cyDbaceiin IIpyra). V paMkax BHKOHAHHSA
JUATHOCTHYHOTO Ta onepatiiinore MoHiTopudry y 2013 pow nposenexo | 288 sumiprosats 300
npo0, siaibpannx i3 Gaceiiny duictpa.

OcHOBHHMH rany3siMi. AKi 371 ICHIOKTE CKIJ1 3BOPOTHUX BOJ ¥ NOBEPXHER] BOIHI 00 €KTH
no  HAWwii obnacti € BOJAONOCTAYAHHA. KAHAMZALS T4 MNOBOIKEHHS 3 BiAXOZAMH —
34,444 man. »°, nepepoOna npomuciosicts — 12,222 mun. M' Ta Ciibebke, Jicose i pubne
rocnonapeTea — 4,007 MAR. M, NOCTAMAHHA ETEKTPOEHEPrii, Tasy. MapH TA KOHAMINIOBAHOTO
noBiTpa — 2,075 MnH, M. 100yBHA npOMHCAOBICTh — 1,389 Mar. w° Ta inmi ranysi — 0.911 man.

M.

BFE1E2%LE

Prcyror 1 —Po3noaist ckuais 3BOPOTHHX BOJ Y MOBEPXHEBI 00 EKTH 38 rany3sMu
BUPOOHULITBA

OcHOBHHMH 3a0pyAHIOBAYAMH TIOBEPXHEBUX BOJHHX 00 €KTIB 10 0DIACTI € MiATpHEMCTEA
MPOMHCTIOROCTI MOCTAYAHHA €TEKTPOEHEepril. rasy, mapH Ta KOHawuTifiosanoro moeitpa (0.487
MaH.M' 3a0pyaHenux Ge3 OYMCTKM 3BOPOTHHX (CTiuHux) Bod), nepepodHOi NMPOMMCIOBOCTI
(0,307 MaH.M' HEZOCTATHBO OHMHILEHHX IBOPOTHHX (CTIYMHMX) BOJ) TA BONONOCTAYAHHA,
KaHani3alil, noBomKeHAs 3 Biaxonamn (0,264 MaHM' HEAOCTATHRO OYHINEHHX 3BOPOTHHX
(criunmx) soa), a came: AT «ATEK 3axizenepro» (ATEK Bypwrunceka TEC) (0.487
MaE. M cTokiR Bea ounctin); TOB «Vuinmury (0,307 mns.m' HenocTaTHEO OUNMIIEHHK CTOKIB),
KI1 «¥urnoso-exernyaTauiiiva konropa» bpomsie-Ocancskoi CP (0,140 man M HeoCTATHED
ounmennx crokis), KIT «Taymaukomyncepsicy (0,060 mun.y® HEZOCTATHLO OUHIIEHIX CTOKIB),
Isano-Dpanxisceka KEY paiiony (0,045 mmn M’ HEZOCTATHLO OUHIEHHX CTOKIEB),
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36iapmenns obearip cKIay «0e3 OMHCTKH» 3IBOPOTHIX (CTIMHHX) BOA B MOBEPXHEBI BOMHI
ob’exrn (na 0,487 man.m®) B 2023 p. sinBynocs puacnimok ckuay AT «ITEK 3axinenepro»
(ITEK Bypurruncska TEC) 0,487 man,m’ 3a0pynennx 03 04MCTKH 3B0POTHIX (CTIYHNX) BOIL

Ha s6iaewenns ofcaris CKMay «HENOCTATHEO OUMIICHHX) 3BOPOTHMX (CTIMHMX) BOX B
noeepxHeri BOAHI 06’ ekTn (Ha 0,436 MaH.M®) BILIHHYIN, B OCHOBHOMY, TaKi MiANPHEMCTBA, K
TOB «¥Ywuinnurs (0,307 MITH M? HETOCTATHBO OUHILEHIX 3BOPOTHUX (cTiuHmnx) Boa B 2023 p.
npori 0,093 smums’ B8 2022 p.); Isano-Opanxisceka KEY p-ny (0,045 mun v’ negocrarnso
OuUHIIeHNX 3BOPOTHIX (cTinnmx) Box B 2023 p. npota 0 man m' 8 2022 p.); KIT «Kutaoso-
ekcryarauiiina kontopay Bpounis-Ocanckkoi cinbeskol paam (0,140 wumm® HenocTaTHeO
OUMLIEHHX 3BOPOTHIX (CTiunmux) Boa 8 2023 p. npotu 0w’ B 2022 p).

Ha smenimenns oDCATIE CKHAY «HOPMATHBHO MMCTHX 03 OMHCTKHMY 3BOPOTHHX (CTIMHHX)
BOA B NOBepxHeBl BoaHi o6’ekti (Ha 2,119 man.w’) pnawmyan Taki nianpuemcTsa, ak: [TAT
«Iparno-PpankiscekuemenTy (0,296 MaH.M' HOPMATHBHO uMcTHX Oe3 ouncrku B 2023 p. nporu
1,354 mumms 2022 p). AT «JATEK 3aximenepro» (JITEK Bypurruscexka TEC) (1,178
MIIH M" HOPMaTHBHO YHCTHX Ges ounctkr B 2023 p. npotn 1,966 man. v’ & 2022 p.).

Ha 30inpwenta oO0CAriE CKHAY «HOPMATMBHO OHMHIUEHHX HA OYMCHUX CITOPYIaX»
3BOPOTHHX (CTIMHMX) BOJA B MoOBepxHepi BomHi o6'ckTw (Wa 1,285 mmmm') Brnampyan, s
ocHosHOMY, K11 «IBano-@paHkiscskBOa0EKOTEXTIPOMY (27 517 MITH M HOPMATHBHO OUYHIIEHHX
Ha OUHUCHHX crnopyaax» B 2023 p. nporu 26,128 mam.m® 52022 p.)

B 2023 p. B |IBaHo—Ppaskiscekill obnacti BinOVINCE HACTYMHI 3MIHH MO KiTbKOCTI CKMIIB
2a0pYIHIOK UMY PEUOBIH B MOBEPXHERI BOIHI 00 ekTH B nopiBHaHHI 3 2022 p.

Ilo asory amouiiiHoMy — 30UIbIneno ckua 3adpymnmosada na 31.4% (ma 11,6 T — 13 37
T B 2022 p no48,6 7182023 p).), mo Kanewir — 30inemweno ckua 3adpyamrioBata Ha 24,7% (Ha
354545 kr — i3 1438235 kr B 2022 p. g0 179278 kr s 2023 p.). N0 MarHi® — CKHA
3a0pyaHiosaya 30iabweno Ha 27,6% (na 5248,5 kr — i3 189825 kr B 2022 p. no 24231 kr e
2023 p ), no mMapranmo — 3dinemeno Ha 42.2% (ra 27 kr — i3 64 kr 8 2022 p. no 91 &r B 2023
p.). mo HadrompoaykTax — 30imbmenHo Ha 47.7% (Ha 542,5 kr—i3 1137.8 kr 8 2022 p. no 16803
Kr B 2023 p.), no Hikemo — 30insmeno Ha 20 kr (i3 0 xr 8 2022 p. go 20 xr B 2023 p.), no
HiTpHTax — 3Dinbmedo Ha 40.4% (va 2.1 T— 13 52 1 B 2022 p. no 7,3 1 B 2023 p.), no denonax —
30iibineHo Ha 21,7% (Ha 5,7 kr — i3 26,3 kr8 2022 p. 1o 32 kr 8 2023 p.), no dopmanbaer nax
~ 301nbweHo Ha 22.4% (na 2277 kr—i3 10145 kr 8 2022 p. no 12422 kr 8 2023 p.), no uyunxy
—ameHmero Ha 25% (Ha 79 kr—i3 317 kr oo 238 kr) .

Tomy nnst epeKTHBHOrO YINpPABIiHHS NPOLECOM OYHIIEHHS CTIYMHUX BOJA NPOBDIAWTHCS
PEryJAPHE NPOBENCHHA Ta aHaui3 OaxrepionoridHoro, riapodloioriMHOrO, TOKCHKOMOMMHOID,
XIMIMHOTO Ta TEXHONOMYHOTO KOHTPOMO. OIHAK ¥ TPAKTHLI EKOJOMIMHOTO MOHITOPHHTY
poGOTH OUMCHHX CHOPYHA 3a3BHYail HE 3aCTOCOBYHOThCA NaHi DakTeplONoOriuHuX 1 XIMIYHMX
anamzis. A XIMIYHI METOIH HEe MOJKYThb BUABHTH aMwe Biaomi abo nepenbauysani peHqOBHHH,
TOOI AK 05 BH3HATEHHS AKICHO HOBHX 3AMMTiB MOTPIOHI cneniam3osani mmaxomm

He Menm BaxausnM € SioaorigHuii i rinpoSionoriyHui KOHTPOIE HAa OYHCHIX CTIOPYAaX
NPUPOIHOIO THOY Ans noOyaosn kapT noms giasTpauil. Ilekl anams 103B0NAE OLIHHTH CKJIal.
cnenHipiky T4 KUILKICTH PO3NOALNY OpPraHiamMiB  akTHBHOrO myny Ta (itobenrocy, sk
NO3BONAOTH OLIHATH ek THBHICTh NPOLIECY OMHINEHHA CTIYHIX BOJL

OTke, BauUIMBHM €TANOM € EKONOriYHa OUiHKA AHTPOMNOIEHHOrO BIUIMBY HAa BOAHI
pecypcH, AKMH 3VMOBJIEHHIl 3pOCTAHHAM aBaplilHMX CKHIIB HEOYHIIEHMX CTIYHIX BOI,
HE330BITBHHM CTAHOM KAHAM3AUITIHOI CHCTEMH T MOPYILEHHAMH Y 3HE3apaKeHHX CTOKAX, 110
BlAOYBaOTLCA HA pi3nux manpuemcrsax Isano-@pankiscorol obmacTi.

CHucox sUROPUCIANOT Hmepamypu:

. Sacizko 1. B. BukopiuctaHis uweonity | aHTpaumTy [UId OYMUIeHHS NPHPOAHMX Ta
CTiNHUX BOX Eix Homis Baxumx metams / L B. Jacizxo, M. C. [lonytpenxo, O. M. Maunpuxk //
Haykori  woratku, -2019. - Bmm 65 - C 80-86. - Pexnm pmoctymy:
http //mbuy gov.ua/UTRN/Nn 2019 65 4.
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3adpynuenns  Oacefiny [lmicTpa BHAaCHIZOK MIATOMNEHE TAa  iHWMX  HAL3IBMHAiiHUX
cutyaujii. Exononysa De3nexa Ta MPHPOAOKOpHCTYBanHs, 43(3), 3542
https://doi.org/10.32347/2411-4049.2022.3.35-42

EKOJIOTTUHI MPOBJAEMM YTHAIBALII OCAJTY CTIMHHUX BO/L

Pyoun Bacuns Izoposuy, acnipanm xadedpu TIBIT
Haywoenit kepisnur: npodhecop Yeasoun Twdomup leanosny
leano-Upanriccsinit nayionaisnuie mexnivnnil yvrieepcumem nadhma i cazy

HajazenuaiiHo rocTpor exOJOMYHOK NPOOAEMOK) HA ChOTOAHIWHIN [eHb € e(eKTHBHA
yrHiizauia i OesnedHe BHKOpMCTaHHA ocamip cridnux som (OCB), BenMKa KUIBKICTD AKHX
HATPOMADKYETHCA HA OMUCHUX CHOpyAax. A Beanki 0OCSrn, BHCOKA BOMOTICTh, HEOAHOPIAHHI
XIMIMHHIT CKJJafl TA MIHITHBI BAACTHBOCTI YCKIATHIOThH HOr0 YTHIT3ali0.

Tomy MeTOI0 NpoOBeJeHNX AOCHIINEeHb € BU3HAYHTH eKONOr4HHH CTan Ta eheKTHBHICTE
3aCTOCYBAHHA OCANY CTIYHMX BOJL.

Y jeskyx kpaiHax criTy Ta €BpONM Nepepary HaJalTh BHKOPHCTAHHIO Ocaly 9K NoGpuB
11l 44 O3EJAEHEHHA MICT T HAPKLB, 4 TAKG/K BUKOPHCTOBYKOTE NMPH CHANIOBAHH] K EHEPIeTHIHY
cupornHy. Tomy Ha JeakHx OYHCHHX CHOpYAax OVIVIOTE €HEepPreTHwHI KOMMIEKCH, JIKEepenom
eHeprii ans akux € HebesneuHnii B caHiTapHoMy Ta ekonorivHomy acnexktax OCB [1]. Onnak, ue
BUMArAE BEJIHKHX PECYPCHHMX TA €HEPreTHUHHX BHTPAT | € eKOIOrvHO HeDe3neuHnM nmpouecom,
TOMY €BPOMEHCEKNM 3akoHOmaBCTBOM 3aboporeno cnamoranns OCB y unctomy Burnsmi Ges
OPraHiYHHX HANOBHHOBAYIE,

Y Oarareox kpainax €sponeiicbkoro Cowsy OCB 3acTocoByioTh Y CLILCBKOMY
rOCMOAApCTBl AK OpPraHO-MiHePansHHX A0OPHBA | 1€ He 3aBAac WKOAH HABKOAHUIHBEOMY
TIPHPOIHOMY ceépenoruny. ToMmy B arpoBHpOOHHITBI BHKOPHCTOBYIOTE Bim 10 mo 90 %
Hakonu4exux OCB.

B Vikpaini Ha cTanumisax aepaujli Hakonu4uyeTbes Diabine 8 MIH T CTOKIB PI3HOIO CTYNEHS
3a0py/IHEHHA, AKI MICTATH B CODI I0HH BaZKKHX METANB, OPraHiuHi Ta MIHEPaIhHI 3a0py IHIK BaY] .
B rakux crokax mMICTATBCH NIOKCHHH, PamlOHyKnimi, XxBOpoOOTBOPHI MIKPOOPraHiiMH, 8 TAKMK
DaraTo IHIIHX MKIATHBAX PEYOBMH, fKI NOTPANMIAIOTL BHACHIOK BifickkoBux aifi arpecopa Ha
TepUTOPI HALLOT KpaiHu [2]

Tomy B sKOCTI HAKONHYYBAYIE TEXHOJAOMYHUX CTOKIB BHKOPUCTOBYHITH MYJIOBI
MAlIAHIHKH, B AKHX Hepe3 AOHHY MNOBEPXHIO mMeBHl 3a0pymmioBaui 3HAYHOK MIPOIO
THQIIBTPYIOTHCA B IPYHTOR] BOZLH, & YIKE MOTIM NOTPATUISITE B ITI13¢MHI BOJJOHOCHI NOPH30HTH.

3aDpyAHIOIOY]  PEHOBHHK, [0 MICTATHCA B CTIMHMX  BOA&X, NI 48C O4HIIEHHA
KOHIEHTPYIOTRCA, yTROPIOITH ocansi soan (OCB) Y usoMy HakKonU9yeTRCA BEMNKA HACTHHA
3a0pyIHeHb, AKi MPOMYCKAOTE Ha OYMCHY cTaHuiky. Hanpuknan, Bin onHOro skutens 3a nody
Hagxonute npaGausHo 120 r 3abpyadens. 3 uboro seboro Gauspko 40 r ocigac B NEPBHHHHX
BlACTIHHMKAX, a 35 r yTBopioe HamanmkoBail My, Takum wunom. npubausno 75 r 3abpynseHs
(abo 62.5 % Bia 3aranbHOL MACH ) 3aNUIIAKTHCA Y BUTAAMA OCAAY Ha NOYATKOBOMY €Tani.

Haiibinbw ckiaanow npobaemoo € yruiisauia ocagosux o4 (OCB), wo yTeopoeTses Ha
ouncHuX cnopyaax mict. OCB € okpemnm Bunom Bigxonis, mo cranoemats 30-45 % Big yeix
MichbKMX BLAXOMB Yepes ypdaHizauin 8 YKpaiHl LOPOKY YTBOPHETHCA noHan 50 Max m* ocany
3 posaorero 96 % ta Gunseko 40 suan M 13 BonoricTio 61 %. Lei ocan mictims Ganssko 40 T,
TOHH a30TY, 35 Toe. Toun pocdopy 1 3 Tue [3].

Bukopucranus OCB 1 koMmnocriB HA iX OCHOBI #K OpraHiyHoro aodpuBa s
EHEPreTHYHHX KYILTYP Maitxe He fochixedo. OnHak IXHE 3aCTOCY BAHHA MOMKIIHBO JHIUE rmicas
OCTATOMHOTO AHAI3Y XIMIMHOTO CKIAAY T4 OLIHKH PH3NKIB 3a0pyAHEHHA JOBKIJUIA LIKI LIHBHMH
peuoBuHam (prc. 1),
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i
OCB micTuTh GaraTo OpraHivaHux Cnoayk | MAKPOSIEMEHTI B, WO POOHTL HOro MOTEeHUiiHO
MPUAATHAM IS BHKOPHCTAHHA fK A0OPHBA ANA CiNbCLKOTOCMONAPCEKUX KyabTyp. Onsak y
ceaani QCB wacto € JOMILIKH, 30KpeMa coii BaWKHX METamiB, Opradiddi cnoiaykm Ta
panioaktueHi 13otony. Cepen TOKCHMHHMX EIEMEHTIE MOAKYTh DyTH MULI'AK, Kaamiil, CBHHELb,
dTop 1 CTPOHLIH, AKI CTAHOBAATH 3arposy Ans aoekiansg. Tomy ix BMICT MOTPiGHO BUKOHATH Mif
uac suecednn OCB.

Pucynor 1 — Bupesenna Myjy 3 TepHTOpIi OYHCHUX CIIOPYIL

Cknan OCB i fioro BJACTHBOCTI XapaKTEPH3YHITHCA 3HAYHOK BAPIATHEHICTH) Ta 3a1eKaTh
Bill BEIMKOI KIIBKOCTI YHHHEKIB, 30KpEMA MMPOMMCIOBOI Ta coUlanbHOl iHQPACTPYKTYPH MiCTa,
XapaKTepy 1 BNACTUROCTEH CTIYHHMX BOMA, KIIMATHYHHX, IPYHTOBHX T4 IHIIHX XApPaKTePHCTHK
TepuTopiit Tomo. ToMy 3a BHKOPMCTAHHS BUIXOMIE KOMYHAlBHOTQ FOCTIONAPCTEA HA TNOJAX
HEOOXIAHO NOCTIIHO MPHAUTH YBary €konorivuiil Ge3neui uboro 3axomy Ta KOHTPOMOBATH
ximigunii cknan OCB [4].

Omxe. 30epexeHHs Ta MJBHUIEHHS POAHYOCTI ODIPYHTOBAHO — KIIHOYORE 3ABI1AHHS
Cy4acHOIO semaepolcrsa, a AaA YKPAIHCLKHX 3EMEIb L€ Mae ayske sainuse snauenun. OnHak,
icHye 3arposa ii BTPaTH wepes 3MEHIIEHHA 3amaciB OPraHiMHHX PEUOBHH | A30TY, 3HIDKEHHS
MIKpPOOLONOMYHOl AKTHBHOCTI, PYTIHYBAHHA CTPYKTYPH MICTABN T4 Horo yuinsHeHHs. [Hlopiuno
Yepes eposiio BTPAYAETLCS POAOYII AP TPYHTY.

Bonnouac BHeCEHHS OPTAHIYHHX | MIHEPANTEHUX JO0OPHB MOKPAIIYE POTIOUICTE TPYHTY,
BOIHBAKYH Ha foro hiznko-xiMiuHi Ta arpoxiMiudi smacTweocti. Lli BnacTieocTi, ¥ CBOW
Yepry, 3aCTOCOBYIOTH NOMKUBHUIT pesM o0IrpyHTYBaHHA.

Tomy Hamm Oynm  1poBeseHi  eKCNepUMEHTANbLHI  JOCHJZKEHHS  [PYHTIB, #KI
XapaKkTepPH3YIOThCH TaKHMI (hi3HKO-XIMIMHUMH Ta arpoXiMiMHHMI NokazHuKaMu (Tabn. 1).

Tadnnus 1 — Diznko-xXIMI4HI TA ArPOXIMIYHI NOKA3HUKH IPYHTY

: ; I"nuGusa BiOOPY 3paA3KIB, CM
[TokasHuK, OHHHLI BUMIPHBAHB 0—20 20 — 40
I ppomTivsa kucaorHicTb, Myons/ |00 r rpysTy 3,25 331
€muicTs nornuuania katiouis, mmoas/ 100 r rpyury | 11,73 11,75
Cyma ypibpanux ocHop, MMoab /100 r rpyaTy B 48 8 44
Crynieb HacH4eHHa ocHosamu, %o 73,1 70.4
pH coneose 5,0 4.5
Bwmicr rymyey. % 1,64 1,45
A30T 3araneHui, % 0,07 0,09
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; ; [Mnubnna s1odopy 3paskis, cm
TToxasauK, ONHHHLL BUMIPIOBaHb 020 20— 40
A30T JIVIKHOI PO 30BAHH, MIVKT IPYHTY 66,40 26,80
A30T MIHEpATLHIH, MI/KT TPYHTY 15,70 17 64
Pyxomi cnonyku hociiopy, MIYKD ipyHTy 120,00 100,00
Pyxomi cnonyku Kaniro, Mr/Kr rpyHTY 128,00 120,00

3a pe3yaLTATAMIT OTPIMAHITX PE3VIRTATIE MOKHA 3POOHTI BUCHOBOK, M0 TPYHT JTOCTITHON
IIAHKN 33 arpoxXiMiMHHMH T4 (PISMKO-XIMIYHMME  BJACTHBOCTAMH € [PHAATHUM JUIA
BUPOLIYBAHHA €HEPreTHHHUX KyJALTYD 3a BHECEHHS OpPTaHivHuX Ta MiHepanbHuX JoOpHB Ta
BII3HAYAETHLCA CEPEIHIMI MOKAZHMKAMH BMICTY OCHOBHHX €NEMEHTIB *UBIEHHS. IMiIBILIEHOK
KUCJIOTHICTIO T4 3HUAEHHUM BMICTOM FyMYyCY.

Chucok suKopucmanor Jimepamypu:

1. bamok C. A, Innosauiiini nigxonu no ynpasninss poaoyictio rpyurie / C. A, Bamox //
Bicuuk arpapuoi navkw, 2016, —Ne 8 —C. 710

2. BuznaueHHsn rpynoBoro Ta pakuifiHOro cknamy rymycy rpyHty 3a meroaom | B
Tropina v monudicauii B. B, [Modomapsosoi ta T. A ThioTHikosol, cranosardds 3a b AL
Hixitiaum (Bapiant HHLL ICA); MBB 31-497058-008-2002 // MeToaukH BH3HAMCHHA CKAARY Ta
Bnacrusoecred rpyHTie. — Xapkie: Jpykapusa No 13,2004 —Kn. 1 —C. 129 — 154

3. Tponuyaaxk T. M. JInsaMika BaKKMX METANB Yy Ocagl CTIYHMX BOJ 3a TPHBAIOIO
30epiranns Ta kovmmnocTysanua [ [ M, I'puuyaax, B. L Jlonyumax / OxopoHa HABKOIHUIHEOTO
CEepeNoRNmA TA PALOHATEHE BHKOPHCTAHHA NPHPOTHHX pec:,fpcm 30ipka nonosigeit XXIV-i
Beeykpaincekol Haykosol Kondepenuil acnipanTis 1 cryaentis (M. JMoneusk, 15 — 17 keiTHs,
2014 p.). — Joneusk: JIBH3 «/lon HTY» — 2014, — Tom. 1. — C. 65 - 67.

4 . Exonoriuna OiorexHonoris: wHasdg. nocid. / [O. B. IIeen. O. b. Mukonmz, O 3.
Komaposceka-ITopoxuaseus, B. I1. Hosikos]. — JIbsis : JIbsiBecbka nomiTexHika. — 2010, - 368 ¢.

KOMILTEKCHA OUTHKA 3ABPYIAHEHHS MOBITPA B MICTI IBAHO-
POPAHKIBCBK 3A PBHHMH MOKA3ZHUHKAMH

Meabnur Ouekcin Bozounoeuw, cmyodenm epynu EK(-24-1
Haywoeuit xepienur — k. ceoi. M., donenm 3opin Jenue Onexciiiosuy
Teano-Tpanricesrnit nayionanbuirii mexniynuil yuicepeumem uarﬁmu i 2azy

Hawa poGora npucesadena ouiHui 3a0pyaAHeHHA NOBITPA Y MICTI, BHKOPHCTOBRYIOUN
vetoauky Lllanosanora gas OMHKN BOMHEY ABTOTPAHCTIOPTY HA SKICTh TORITPA, BHMIPIOBAHHS
MaCH 1My, AKka nprnatae Ha | em® Ta gixenoinankauio, Juis 1poro Gyia pospobieHa Mepeska i3
13 Touok y m. IBano-@paniiscok,

Jns puznavenss koeditienta CO Mu. K CTVAGHTH TPYNM, MiIpaxyBani KinbKicTh
aBTOMOOLIIB Ta pospaxysani 3a0pYIHEHHS OKCHIOM BYIICUK 38 MeToaukoky [TIaHoBanoBa,
Bona nomsirae v po3paxyHky 3a (GopMyio0 3HaveHHs koelUlEHTa y 3aIeIKHOCTL BIO THIY Ta
KITEKOCTI asToMODIniB, Qonosoro sabpyanenHs, aepauil BYIMIL, NMOB3TOBKHEOTO HAXHIY,
WEBHAKOCT BITPY, BOAOrOCTI NMOBITPA, THNy nepexpects. Yo aadi BHechn 10 radamnui, rcns
yoro v nporpami Surfer pospo0uim iHTepnonauio 3a0pynHenss. Ak Mu 0aunMo Ha pHCYHKax 1
Ta 2 mkoBuMA Toukamu € mpodn Nel ta N9 Cawme y ux Toukax mum criocTepiranm Habidinsury
KLTBKICTH aBTOMOG1NB ("’752 Ta 3086 BiAnoOw 1HO)

Hna pe3nadenHs KinbkoeTi muily mi siabupamm npodu nncra 3 gepes Ha pisui 1.5-2m
(piBeHL NIOACLKOrO IMXAHHA) TA AHAMIYBANM iX rpasiMeTpuHHUM MeTofoM. JLis boro Mu y
NabopaTopii YHIBepCHTETY 3BAKYBA/IH YHCTHIT IiMaTok BaTu. TTicas e BATOK CTHPAIH M 3
JHCTKIE T4 3BaKyBanu sary i3 muwnom. OGUHCIHBIUM PISHMLIEO, MH OTPHMAIHM 3arajibHY Bary
muny oawiei mpodn. Hacrynuum kpokom Oyi0 OOYMCNSHHA MUOLI JHCTA 2a JIOMOMOrow
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nanerkn, Torim 3a hopmynoo n = m/S, ge n — KinbKiCTs MATY, M — Maca Ay, S Imomn
macTkiB. Yei nadi BHeCau y Tabnuio, nicas Horo ¥ nporpai Surfer po3poduin iHTEPNOAALi0
3abpyznerns. Sk Ga4iMo Ha pHCYHKaX 3 Ta 4, niKOBHMH TOMKaMit 3HOBY € Toukn Nel ta N,
Tox, Momemo 3po0HTH BHCHOBOK, LIO ABTOTPAHCHOPT HA UMX TOYKAX BHCTYAE OCHOBHHM
mkepenom 3abpyvauenns. Touka 11 Ha wiii kapti maiike He mae 3abpyasexss (n=0,0000067
r/fem?). Lle noB's3aHO i3 NEPEKPHTTSIM JIOPOFH Ml YaC NONLOBOTO AociikerHs. Takowx
BiasHaauMo Touky 14, sxa 3sHaxoauTbes Ha By SANI3HHYHA, HENONANIK 3aM3HHMHONO BOK3AILY,
TOW BOHA TAKON € MKOBOK. Takow Ha 3a0pyIHEHHS MITOM ETUTHBAIOTE MICIEEl MiAMPHEMCTRA,
GLABLIICTE SKHX 30CEPEIKEH] CAME Y 30HAX BHCOKOTO 3a0py AHEHHS.
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Pucynok 2 - Kapra 3alpyanenna nuiom
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Hna nixenoiHAMKALI MH HA TOHMKAX WIVKAIH JTHIIAHHHKAMH, BU3HAYANN iX BII T [IOWLLY,
AKY BOHH 3aiiMaloTh Ha jepesax (y %). BianopiAHo a0 WAX JaHHX M OLiHIOBANH 3aBpynHEHHs
3a mkasow sig 0 no 3, ge 0 — 3a0pyaHeHHs HeMae, 3 — WIMIIAMHUKOBA NYCTENAY. 3 piBeHb
3abpyanenns My oTpumMai aume na touui Nel6, Le nos’s3ano i3 Benukow kinskicrio asro a
JIOBKOJMMITHIMI [T ATIPHEMCTBAMH, BHKHAN SKUX CIHOIM NpHHOCHTHL BiTep, Ha skonuiil Touwi He
Oyso O pibHs 3a0py/IHEHHA, 3 HOIO MOXKEMO 3pODHTH BHCHOBOK, LIO Y MICTI CEPeIHbO-HIZbKHI
pisens safpyanenna( pucy ok 6). [likosoo Toukow € Touka 16, nenanexo 10 mocra Ha [laciuny.

\ y

- -y, /
Vyrobnyche e ~ Vovchynets' /

N = Bﬂﬂmiﬁmu“z"“

< Likuvalnol. ° J jRIDLu

ELLT YL « Al

’

E \ K\ /4
Krykhivtsi O . Mykyty /
Kpwx "7 OP i
i 7V
.o e B

Pucynox 3 — Kapra nianpuemcrs [sano-®Opanxiscoka
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Pucynok 4 - Kapra 3a nannmu mixeHoi Hamkanii
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HacamkiHenp My HakAagm i KapTH Ta NEPEKOHAINCA, IO MikoBI TOoUKK 36iraroTbes.
Takosk BoHM 30Iral0TLCA 1 3 JOCHIKEHHAMH 34 MUHYI poki. BapTo 3ayBaskuTH, 10 Y 3B A3KY 3
HYJILOBHM DHOZKETOM Ta MAJOK) KUILKICTIO TOYOK L JaHi € [pHOIHSHIMIE,

Naciuma i

Pucynox 5 — Kapru 23adpy/iHeHb. HAK1a/1eH]

Omxe, y wii poboTi Mi pPo3rnsHyAH TPH crnoco0H OLIHKH SKOCTI NMOBITPA Ta OTPHMANH
NaHi Npo 3aDPYIHEHHS OKCHAOM BYIJIEHK. MIIOM TA KHCIOTHHME Okcupami. Hafibinbi
3a0pysnennvu Toukamu(is sHavennsamu, Axi HaGmexeni oo TIK) e paiton [Naciupa ta 87137 v
micto 3 eymuni €. Konosaneua. lle mos's3aHO i3 BETHKOW KINBKICTIO aBTO HA LHX TOUKAX.
Takow 2a0pyaHIOBAMAMH € JOBKOIMINHI nianpuemerea(manpuemersa M. Kanyw, temeHTHo-
wrpeprnii 32801 Ta 1H.), MU 13 AKHX BITEP 3@8HOCHTH HA TEPHUTOPID MicTd, Y MOJansUIOMY
MIAHYETECA MPOBOAMTH MOHITOPHHF, 4 TAKOXK MPOBECTH JOCTIIKEHHSA CreUianbHEMH
TIPHCTPOSMIT 71718 MHIBAINEHHSA TOYHOCTI,

CHUCOK BUKOPHCIAIIX Ddicepe:

. Kapra micTa [eaHo-@pankisckk i3 minnpuemcTeamu. Kaprm: BeG-cair. URL:

hutps://www.google com/maps/search/%D0%BF%D1%:96%D0%B4%D0%BF%D 1 %80%
D0%B8%D1%94%D0%BC%D1%81%D1%82%D0%B2%D0%B0+%D1%96%D1%684/@48 9
291409.24 6855318, 12z/data=!3m1!4b1?entry=ttu&g_ep=EgoyMDIOMTAy0S4wIKXMDSoA
SAFQAw%:3D%3D

o Kapra micta Isano-Dpanxiscex. Micta Ypainn: sed-caiit, URL:
https:/fmista va/filesup/city_map/986uk jpg
3. Jopin . O. Saranssa exonoria ta Heoexonoris: JlaGopatopuuii npakTukym, —

Ipano-Dpanxiscex: IGHTYHI

BHBUYEHHS JOCBIAY ®IHJIAH/IIT Y COEPLJIICOKOPHCTYBAHHSA TA
MNEPCINEKTHUBH HOIO BIIPOBA/’)KEHHS B VKPATHI

Hempamyr Bacwis Bacwiavosuy, cmydenm zpynu EKOm-24-1
Havroauit kepicnur - npaghecop Manopux O.M.
Isano-Epanriecuruit HANIOHATLNIT INEXHIYHUT VHIGEPCUMEem Hadmu i 2a3y

Qinnangis Mae yHIKAILHUH DOCBIA v rasysi JiCOKopucTyBanus, skuit podurte 11 3pazkom
fns Beiel  EBpoOnH  3aBASKN  KOMIUIEBKCHOMY [IXONY, L0 NOEIHYE CTANHI  POIBHTOK.
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CKOHOMIYHY BHroy, exonorivynuii Sananc i 30epeskenna GiopisHomanitra. Lla kpaina I‘.IpH,IIlJIﬂC
JHAYHY yBary iCOBOMY FOCHONAPCTBY, OCKIMBKH NCH 3aiiMaioTh npudan3no 75% 11 Tepuropii, 1
el BiICOTOK WIOPIMHO 3pOCTaE, aike NIoa Hacamens Jicis cknanae npubiamino 110 man,
xyGomerpis, 1 na 30% nepesuwye miowy Bupybok, odcar akol cxnanae npudmizuo 60-75 man.
kybomerpie. PoirnsHemo ocobmiBoCT! JiCOKOPHCTYBAHHA v Dinnanmi, ix BNIME Ha €KONOrio
TA NepCrnekTHBI BOpoRamkenns (PHeskoro nocsiny B Ykpain [1]

VY @inanaii sxe nodan 150 pokis npakTukyersea crane ynpasminis nicamu. Lle osnauae
O BHKOPHCTAHHS 1 YIPABNIHHA HUMH BiNOYBAETHCA TAKHM UMHOM, OO HE HAWKOAWTH iX
PIZHOMAHITTHY T4 304THOCTI 10 BinHoBjAeHHA. Ha npaktiui ue 3ade3neHyeTses OaHIER
0cobaUBICTIO

BimemicTe nicie y @iananaail € nprBaTHOK BracHicTio. Jlmme 26% miciB £ AepikaBHHMH,
60% HAneKATE NPHBATHUM JCOBMACHHKAM, & PELITY MPOMUCIOBHM KOMIAHIAM, 3aranom
Omzexo 620 000 oci0 € BaacHukaMu Jicy. 3aBaaku uvomy 80% BITHM3HAHOI ASPEBMHH AKA
BHKOPHCTORYETRLCA Y TPOMHCIOBOCTI HAAXOAWTH Bil MPHBATHHX JICOBJACHUKIB, @ HE BiJ
nepkani. TakiM YHHOM OCTAHHA 3afiMaE MO3HIIK KOHTPOMKOIHOTO OpraHy, AKWil CliKye 3a
AOTPHMAHHAM [PABH]  JIICOKOPHCTYBAHHA, T4 OXOPOHAC Baj#UIMB] JICOBI CHCTEMH. a
TCOBNACHUKN 3aliKaRIeH] ¥ eQeKTHRHOMY BUPOINYBAHHI JIePEBHHN 32115 npudyTry.[2]

KonTtponb 1 peryiosanns 3 O0KY AepiKaBH 3MIACHIOETEES 38 TONOMOTNGI0 HH3KH 38KOHIB
AKl BCTAHOBIOKTE npasuia | obmemxenna supyGru gicis. Hanpukiaan 3aK0HOM BCTAHOBJACHO 1O
PYOKH eper MOJKYTh MPOBOAMTHCS ¥ CNOCiD, AKMil CnpHsAe POCTY HACAMKeHb, 1O 3ANHINHNHCS
HA AinsHLl (npomixsl pydkn), abo y cnocid HeoOXIAHUIT 118 CTBOPEHHSA HOBOI'O HACAJKEHHS
(pyOxu siareopenns) Ha micuax pybox 0bos’s3koso neodxinno sucannty nosl nepesa. [lepen
MPOBEAEHHAM TAKNX PYOOK Yy TEBHI TePMIHH TOTPIOHO mOmaTH meKrapaiiio ans OTPHMAaHH:A
J03BOJY HA HMX. 34K0H TAKOA nependadedo s0epeskeHHa PISHOMAHITHOCTI Ta CepeloBHLLIa
icHyBaHHS [ns BaaiuBMX Bugis. Ha uux Tepuropisx nicH NOBUHHI  ynpaBisTHCS Ta
BHKOPHCTOBYBAaTHCA TAaKHM YHHOM, mo0 Oynam 3adesmeweni 3arankHi NepeayMOBH  Ans
3fepeskeHHs BIONOrTHOTO PI3HOMAHITTA JiCiB.

Takox komai 5-10 poKiB NPOBOANTHCA HALlOHANLHA IHBEHTAPH3ALUIA JiCiB, JaHl 3 AKHX €
OCHOBOIO JUIS MJIAHYBAHHS Ji COrOCNONAPCHKOI AIAILHOCTI.

3aBasAKH MM MpaBHIaM Ta 3axo1aM BiHCeKl JicH € CTIAKHMI | 310POBHMIT EKOCHCTEMAMH
AKI MAIOTH CHJABHUN EIUIMB HA €Kkon0rio kpainm [TOKa3zHHKOM UBOro € T€ 10, HE3BAMKAKMH HA
POIBHHEHY JEPeBOODPODHY NPOMHCAOBICTL, JicH DiHasHml Mafime UWOPIYHO NOrIHHAKTHL
DiNbLIE BYFIEKHCIONO raszy His YTBOPHETHCA B pe3yisTan oDpobkd feperMHd BHIODYTOI B
HEOMY.[3]

B Vkpaini Mu crnocTepiracmMo mpoTHAEKHY CHTyauiro, abcomoTHa OiapmicTe MiCiB €
JEPsKABHOK TA KOMYHATbHOK BIACHICTIO, NICHCTICTL Maiixe y 5 pasis MeHiua. BennyesHi nioug
JICIB WOPIYHO HE3EKOHHO BUPYDYIOTHES, 4epes pi3dl KOpYIuiiiHi cxemn,

Ha mowo aymky, nocein @iamaamii y uii cdepi moxe Dyt ayxe kopucHuM aan Yipainm,
Tax wafikpamm masxom Gyne pedopma chepn nicokopuctyBanns. [lorpiGHo nposecTn
HaliOHAAbHY IHBEHTAPM3ALIID JiciB, 38 NpMKIatoM PinisHail, ana Toro wod BiagiauTH LAAHKNA
Jicy skl noTpedyIoTh OXOpOHKW 1 30epeskeHHs, Ta Ti Akl BIKE OXOPOHSIOTLCH, BIJI JICIB Akl He
MEKTh  BaAIHBOMO  NPHPOJOOXOPOHHOTO Ta  €KONOTIMHOTO — 3HAYEHHA, |  MOKYTh
BUKOPHCTOBYBATHCA 1A BUPOLUYBAHHA | NOXAALWO] BHPYOKH LEPeB. 3 HONOMOIOK NEepLIHX
MOJKHA  POIMMUPHTH  MEpewy Tepnmpii‘{ npupoaHo-3anosladoro  (ouay. Lt micn
ANUILATHMYThCS Y JEPAABHI T BIACHOCTI, | MOMHA OV/e BCTAHOBHTH MOBHY nmpnnv HA pyDKN
aaHux gepes. A wono apyrux noTpibHO 3anyeTHTH KAMDAHIK i3 npuBaTHZauil, i DOCTYIOBO
npoxasaty (i npuBaTHAM Ta 1opuImaHuM ocodam. [lepenysaru npusarmsanii nosnnHa peopma
3AKOHONABCTRA, PO3POONEHHS HOBHX MPABHA JICOKOPHCTYBAHHS, Ta PO3PODARHHSA NOKPOKOBOrO
MJaHy Wogo peanizadii pehopmu, 3 BUKOPHCTARHAM A0CBI LY IHIIHX KpaiH, 30KkpeMa Dinnaniai

B pesynrerati Takol pehopmn micH AKI MAIOTh BAAUTHEE MPHPOIHE 3HAUEHHS T4 YHIKATLHI
eKoCHCTeMH OV AVTE MOEHICTKY BIUTIIEHI BIO TTCIE MPH3IHAYEHHX 7119 BHPOHNIYBAHHA Jeperunn. ¥
JAHY  Tany3bk NpMiayTh IHBECTHUII, WO 0IBONATHL BIPOBAIKYBATH HOBI  TexHonorii i
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30UIBLIYBATH NPOLYKTHBHICTD Jiicis. B cymi i3 npasnnbiumM pedopMysaniaM 3aKOHOAABCTBA |
BIPOBAIKEHHAM (DIHCBKOrO OCBULY L€ 3HAYHO 3HU3UTL poNk kopymuli y wiil cdepi, Ta
JI03BOJINTE BecTH epekTHRHE IICOKOPHCTYBAHHA 30epiraloyn BaxkiaHel Jicor ekocneremn. Tow B
NiACYMKY L€ MATHME 3HAYHHI BIUIMB AK HA CKOHOMIKY HAWIO! IEP/KABH, TAK | HA HALUE OOBKILIA.

Crucox suropucmanol imepamypu:

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

Pexscum poctyny: https://www. metsateollisuus fi/newsroom/facts-about-finnish-forests — Hara
3seprennn: 30.03 2023

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

forest-management-in-finland — Jlata spepuenua: 14 03.2022,

BILUIUB POCINCBKO-YKPATHCBLKOI BIHHHW HA JOBKL/LIS

Bacwaeswy Mapuna Bimaniisna, cmyoenmsa cpynuw EKOm-24-1
Hayrosuii xepienur: npohecop vagpedpu eronozit Manopur Onez Muroamitoenn
Teano-Dpanrisenenil nayionaib Rl MEXHIYHUT VRIGEPCUMEn Hagimi § 202y

VEKpalHCBKe 3aKOHOAABCTBO MICTHTE TIOHATTA €KOLMAY — MACOBOTO 3HHINEHHS (ropm,
(payHu, OTPYEHHA aTMOChEpH Y BOAHMX PECYPCiB, 8 TAKOMX Ali, WO CNPHYNHAKTE EKONOMYHY
karacrpodry. Came exoumna piadysaernes pa maunii MoMenT B YKpaini 4eped poeHul all, ki
3AIACHIOE BOPOT HA HALINX TEPUTOPIAX.

Bixe mowan 1Ba POKH TOBKIAAA MOTEPNAE BiZl HACTIIKIB MOBHOMACTITAOHOTO BTOPTHEHHS.
HaiiCinpwa gacruna 30MTKIB NpUnajac Ha 3eMenbHl | arMOc(EepHl PEecypeH, NOTIM 1ayThb
TepuTOpIl T2 0D €KTH [IPUPOIHO-3aN0BIIHOI0 (POHIY | BOIHI PECYPCH.

YKkpaiHu 3aBiIH CAABHIACA CBOIMH POIKYHMH HopHoseMaMi. IX GopMyBaHHa TpHBAE 10
10 tuc. poxis. Ognak tenep BuOyxi CHAPANIB BUKHAAIOTH CIPKY, AKd MNEPETBOPIOETHCA HA
CipyaHy KHCIOTY Ta JHIKYE KiNBKICTH OpraHiaMip, 1o hopmyiors rpyHr. Pyx miifickkoBoi
TEXHIKH TAKOM NPU3BOAHTL JI0  KPHTHYHHX 3MiH - nasaadry, ocodaHBo vy crenax.
3abpyanenicts HaQTONPOAYKTAMH 3HMGKYE BONONPOHHKHICTH TPYHTY, BHTICHAE KHCEHb Ta
NopyIye “KHBIEHHA POCIHE,

AxkTuBHI DOfOBI i1, JeToHAUls DOEnNpUNACIB, BUKOPHCTAHHA apTunepii, pyiHYBaHHA
Haprobas, noxeni Ta we OAraTO IHWOrO CEPHOZHO NMONPWYIOTL TOBITPSA, WO CYTTEBO 3aBa4E
wronn exocucTeMi. CyKymHI BHKMAH B MOBITPS CTAHOBAATE 5,9 MIH. TOHH, 00CATH CraneHol
Ha(hTH Ta rasy 721,8 THC. TOHH, & NIOUIA CHANEHWX JiciB 66,9 THC. rekTapis

Boani pecypcH TakoK MOTEPHalOTh Bia BliicbkoBol arpecii Bopora. PyiinysaHus Ta
MOWKOMAKEHHS [APOTEXHIMHUX Cnopya € kpuTHduuMp. binseko 15,6 mapa. w' crivmmx o
Ovio ckuuyro. BMicT mkianuenx pedosuH suine Hopmu. [lo npuknaay, B rupm praks Cyxnii
Topeus nicns neokynauil KOHUEHTpaUis Maprasuo nepesuuieHa B 15 pasie, migi B 14, a pryTi v
8. Hanmuyerscs 0Omm3bko 724 rigpocnopyau, skl nocrpamzaanu sig OoHosmx it [Jesxi
HACENEHH] MYHKTH BArOMO BTPAYAOTH JOCTYN A0 MHTHOI BOAM. 4epes pyiHyBaHus Daratbox
OUHCHHX CMOPYA.

Onuicro 3 Hemmanwuux niit sopora cras migpus Kaxoscexoi 'EC. 3a ngecatkm pokis
ICHYBAHHS rpedml yTROPUINCA YHIKATLHI exocncTemu, Oarat Ha pimkicny dmopy 1 daymy 1l
mapue mae karacrpodivni nacniakn. TTonaa 80 tue ra HusubOAHINPOBCEKOIO MPHPOAHOND
napky Oyio satonyieno, Tuesti Micub NPOAKHBAHHS TBAPUH | pocanH Oyino 3anueHo, Bennvesna
KITBKICTR PO 3armHyna 33 OAWH JIEHE dHepe3 MBHAKE NaJlHHA PIBHE BOAH Ha
JNuinponerpoBuyni. 63,7 THe ra nicis Oyno saromiedo y Xepcoseskiil Ta MukoaaiBebkiii
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obnacrax. binbme 300 puaip TBapUH 1 POCHHH, SKI MAIOTH OXOPOHHMII CTATYC OMHHMINCA Nin
3arpo3oK0 SHUINEHHA. 3BMTKH, AKl CpHYHHEH! MiAPHBOM JaMBH CATaldTh 3 MJAPA. aoKapis, a
BI/IHOBJICHHS EKOCHCTEM TPHBATHME JIECHTHIITTAMH.

Biiina € ognum 3 HanOlabiu 3ryOHHX HHHHUKIB, AKl BIUIHBaKOTL HA OlOPI3HOMAHITTH,
cTaH aoekinas ta moaeil. Bona sece 2a codow TinkKH pyiTHALLT, SKI, HA Kaak, 4acTo OVEAKTE
HE3BOPOTHIMK

CHUCOK GUKOPUCHIARIY OMcEpe:

2 Bantok C. A, Kyuep A. B., Conoxa B. b. OuiHBaHHA BILIHBY 30p0iiHOI arpecii
pd va rpyarosuil nokpus Yipaiuu, Yip, reorp. swypuan, Ne 1, 2024 C. 7-18. DOL
https://doi.org/10.15407/ugz2024.01 007

2. Yexuiii B, M., Copokina JI KO, Toaybuoe O, T, Tumyasak JI. M., ®apiox 1O, M.
OcHOBHI HAUPAMKH CY4aCHHX HAYKOBIX AOC/IKeHb ¥ Blaaiai sanawadrosHascTea IHCTHTYTY
reorpapii HAH Yrpainn, Yip. reorp, sxypuan, Ne 3, 2024, C. 4-14 DOL:
hitps://doi.org/10.15407/ugz2024 .03 004 .

3, Pocifickko-Ykpainchka siiina: Briams Ha 1oskians
https://www.topleadprojects com/ukrainian-war-in-ua-environment-2024,

OUIHKA O3EJEHEHUX TEPHTOPLHA IOHTYHT

Muprkosuy Esa-Mapin Baaepitena, comvoenmea epynu EKO-21-1
Hayeoauir xepicniur: K.m.n., dogenm Mockainuyx H.M.
Ieano-Dpanricesrnit nayionaibruti mexniynui yricepceumen nagin i 2azsy

OsenereHi TEpHTOPI € BANUIHEAM KOMMOHEHTOM MICBKOTO CEpPeloBHIN, WD 3adesneuye
MOKPAIeHHA eKOTMOTIMHOTO CTaHy, MABHIMEHHA KOMBOPTY TPOXHWBAHHA Ta POOOTH mOIeH, a
TAKOK CIPUAE eCTeTHYHOMY GJ1aroycTporo.

3rigno 3 pozninom 8 «llammmadTHl Ta pexpeauiiini Tepuropiin, maposgiiom 8.2
«O3eneneri tepuropil Hacenennx nysktier JIBH B.2.2-12:2019 1a posainom 6 «Bumorn 1o
oprasizauil nanawadTao-pexpeauinnux  tepuropiny JCIT 173-96 «[epxasni  canitapsi
MIPABHIIA TIIAHYBAHHA Ta 3a0yI0BH HACCNEHIX MYHKTIB) HOPMH O3€NEHEHHA A/ 3AKIAIIB OCBITH
BHIHAYAKTH, 110"

l. TThowa seMeabHHX JAUSHOK 3aKiaiiB OCBITH NMOBHHHA CKIazaTtH He meHue S0%
3araaeHOl N0 TEPUTOPIl OCBITHEOTO 3aknaay. [1]

2. Ha TepuTopisx xuTAORO!, rpomazncekoi, KypopTHOI Ta pexpeauiiiHol 3ady10BH
ciia nepeabauary 3acobu;

* 3ArajLHOrO O3e/eHeH s ALIAHOK (Iepena, JarapHuKi, ra30oHn, KBITHUKH);

* UTONITHHOTO O3ENeHEHHS (1aX1B, MiMKPEHKOBIX TPAMBATTHIX TONOTEH, ronkg-nomnis);

* BEPTUKANBHOIO O3eleHeHHd OyaMHKIB 1 cnopyd (acanis, OaiKOHIB, LIYMO3ZAXHCHHX
CTIHOK);

* BIIHOBIK)BAHOIQ O3€NEHEHHA (OPYINEHNUX TARHOK. Apie, cxumis). [ 1]

3. [MiaGip acopTHMEHTY POCIAMH | PO3MILLEHHA IX HA TEPUTOPIl HACENEHHX IYHKTIB
CMid  MNPOBOAMTH B 3QIGKHOCTT  Biag  [IPHPOAHO-KIIMATHYHMX  YMOB, pPO3Mipis |
HapoaHorocnoaapeskoro npodine micta. Ilpn usomy caijl BpaxoByBaTH AK NHAOrA30CTIAKICT
POCIMH, TAK 11X 3aXHCHI | 0310pOBYI BaacTHBoCT. [2]

4, Ouinka osenenenmx reputopiii IDHTYHI™

3arankHa mnOmA TepHTOPI  YHIBEPCHTETY! TEPHTOpIS YHIBEpCMTeTy 3afiMac 3HauvHy
IJIOLLY, AKA BRJIOYAE HABYAIBHI KOPITYCH, CIOPTHBHI MaiaHuHKH, NAPKIHIH Ta 03eJieHeH] 30HK
( Oe3 BpaxyBaHHs IYPTOKHTKIB Ta ASAKHX KOPIYCIB, AKI 3HAXONATECA 3a MEKaMH Bill OCHOBHOI
TEpPUTOPIT PO3TAIYBAHHA YHIBEPCHTETY )

Ha Teputopii yHisepeuTeTy € rasonu, ajnel, OKpeMi NocauKi JICpes I HArapHUKIB.
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YV uenrpaneHiii vacTuai IQHTYHIT postawopani 30HW 008 BIANOYMHKY, OCHALIEHI
TIaBKAMM Ta aJIeAMH.

3HaYHA  YECTMHA  TEPHTOPI]  BHKOPHCTOBYETHCA  MiJL  NAPKOBKH T4  JIOPOKHIO
indpacTpysrypy.

Pucynox 1 - Tepuropis IOHTYHI [3]

A Tenep BHIHAMHMO Moy O3eneHenux Tepuropino B KPHTYHI

120 — ne 3nauenHs yCIX 3aNOBHEHAX KMTHHOK NaneTkH B Mewax teputopli [@HTYHI, 40
— 1le 3HAYEHHA 3AMOBHEHHX KIITHHOK NAJMETKH, AKI NPHNajaoTh HA O3€NeHEHHI JiNAHKA Ha
Teputopil IPHTYHI

X % — nnoma oseneneHol TepuTopii (Y BIACOTKOBOMY 3HAYUEHA 33 KAZACTPOROID KAPTOH
MOZKCHA HAOYHO OLHIJIA M0 O3eJeHEHHS TEPUTOPIT, METOIOM NaneTki Maciutabnicrio 182,

120 — 100%

40-X%

X =40* 100% /120 =33 3%

Jo uboro snauenHs BXOAUTL O3ENEHEHA TEPUTOPIA WO IHAXOAWTLCH jisopyu Bia O
kopnycy (Ding 5 koprycy) ., 03eneHeHa TEPUTOPIA, 10 3HAXOMWTLCA MpaBopyd Bia O kopmycy,
KYJIbTYPHO-PEKPEALiiiHA TEPHTOPIA Nepea 4 KOPNycoM, 03eNeHeHd aiaHka Mixk 0 Koprycom Ta
inoBauiiinum uentpom IPHTYHI, osenexeni giasHkH HABKONO | KOpmycy Ta 1HIU MEHLU IYCTO
O3eIeHeH! TEPUTOPIL, 10 3HAXOAATHCH HA TEPHTOPIT YHIBEPCHTETY MIZK IHINHMI MTPHMILITEHHAMH,

Bianosigso no posgiay 8 «JlanmwadTai ta pexpeauiiiai tepuropiiz, bH B.2.2-12.2019)
NPo HOPMMU MO 3eMeNLHIX AiNAHOK 3aKAanis OCBITH, O3eNeHeH! nioul ciianarTs GIn3bKo
33, 3%, 1O € HIMKYHM 38 JonyCcTHMY HopMy — 50% [1]

Tomy, 3 MeTOI0 MOKpPameHHs MOKA3HHKA O03ENeHEHHA Ha TEPHTOPIT YHIBEPCHTETY, BapTo
3anpoBaaUTH:

5. 30inblIeHHA O3eNeHeHIX TUTONL 3D1NLIIHBLIN YACTKY Ia20HIB 1 neper (Hanprkaan
Ha TEPHTOPIL, AKA POSTALLOBAHA MI%K CTa/ioHOM Ta cnopT komruesmon I[PHTYHI), sOuabimrmi
4ACTKY HACAKEHB AEPeB Ta uarapHukis mix | ra 7 xopnycom, npu 8°i3gi i3 syauui beperosa na
TEPHTOPIKD YVHIBEPCHTETY

6. CTBOpPEHHS POZLUMPEH] 30HH 13 NEKOPATHBHUMM eneMeHTamil (KBITHHKK) ns
NIBHLIEHHS ECTETHYHOCTI TEPUTOPIL.
7 Taxom  iHOBauifinumM  Bupimennam el npobnemm  Oyme  cTBOpeHHA

BEPTUKANLHOIO O3encHenHs (acany. TAKY METOAMKY MOMNKHA 34CTOCYTH [0 NEpexiaHux
KOPHIOPIE MK Kopniycamu (Mizk 4 Ta 9 kopnycom, Mixk 9 Ta 5 kopnycom, mixk 5 Ta 0 kopnycom
Ta MK IBOMA TacTHHaMK O kopryey)
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8. [MosurubruM pimersM Oyae BOpoBanAkysaTH ekonoriyi akuii, #sxa Oyne
chopMoBana HA 3AMYYEHHIO CTYIEHTIB 10 BUCAIKH JepPer Ta CTBOPEHHS MIHINAPKIB HA TepHTOPIi
[PHTYHI
Le cnpusTime cTBOpeHH0 Olab KOM(POPTHOrO T8 €KONONHHO CTIHKOIO CepeloBHLIE LA
CTYIAEHTIB 1 CIIBPODITHIIKIE YHIBEPCHTETY.

Cnucox sukopucmanoi timepamypu:

1. JABH B.2.2-12:2019. ITnanysansa 1 3adynosa reputopiii [EnekrpoHauii pecype] /
MiHICTEPCTBO PErTOHANBHOIO POIBUTKY, DY BHIUTBA T4 AHTIOBO-KOMYHATLHOIO FOCNOAAPCTEA
Vxpainn, — Yunnuii sig 01.10.2019. — Pesnm nocryny:

https:/feconstruction.gov.ua/laws_detail/32604412099816340467doc_type=2

2 JICTI 173-96, [lep:kasHi CaHiTAPHI NPABMIA NAaHYBaHHA T4 3a0Y10BH HACENEHHX
nyHxTis |[Enekrponnnii pecypce| / MiHicTepeTBo OXOpOoHM 340p0oB’a YKpainu., — 3aTBepIKeHO
makazom MO3 sig 19 06 1996 No 173, — Pewnam nocryny:

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

3. Kanmacrp.Live [Enexrponnmii pecypc]. — Pewnm gocrymny:

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

YIOCKOHAJIEHHSA OUIHKH EKOJIOI'TYHOI'O BIVIMBY 3
BUKOPHCTAHHSAM CYNYTHHKOBHX JIAHUX TA HE#H POHHHUX
MEPEAK B EKOJTOTTYHOMY MOHITOPHHTY VKPATHH

Hepuuwe Pyciaan Boaodusupoeuu, acnipanm xaheopu exonrozii
Hayrosuii kepienux: o.m.n, npohecap Adanenxo A.0.
Teano-Bpanricehiciil HAyIONAIs I MEXHMIIT Yricepcumem nagbmu i 2azy

Axmyanenicme memvu. Ouinka exonorivnoro sumpy (EOB) € OmHierd 3 KIOYOBHX
Npoueayp A8 OLIHKH BIUIHMBY I[IPOMHMCJIOBHX NIANPUEMCTE Ha Joexuuia. B Ykpain, ne
MPOMACIIOBI PEMOHH MakoTh BHCOKHIl PiBEHb TEXHOTEHHOID HABAHTAMKEHHHA, BaKIHBOK) CTae
IHTErpaLia HOBMX TEXHONOITH WA MOHITOPUHIY eKocHCeTeM. Tpaanuiiinl METOaN 4acTO MaTh
NPodNemMu 3 ONepaTHUBHICTIO TA TOUYHICTIO Yepe3 3aNeskHICTh Bl moacekoro pakropy Akosah et
al. (2024). OpHuM 13 BaMUIMBHX HANPAMKIBE PO3BHTKY € BHKOPHCTAHHA CYTIYTHHKOBHX
TEXHOMOMA | WTYMHOrO IHTEIEKTY I8 TOUHIIOIO BMABIEGHHA T4 NPOrHO3YBAHHS 3MIH Y
HaskommmuaeoMy cepemoBumi Gu and Zeng (2023), lurerpauis wmx iHCTPYMEHTIE 3HATHO
NOKPALNTL SeKTUBHICTE MOHITOPUHIY T4 3a0e3rnedmTs OlLNBLL TOYHI JAH] JUIS [PUITHATTS
pileHb.

Memoou ma mexnoaoeiunt docaenennsn Y sonimopunzy. CyqacH! JOCHTKEHHS, 30KpeMa
Wang et al. (2023), miaTBEpIAKYIOTE, O BHKOPHCTAHHSA CYMVTHIKOBIX NAHWX 3HAYHO MiJBHIIYE
TOYHICTL EKOJOrIYHOrO MOHITOPHHIY, OCOOIMBO B KOHTEKCTI KOHTPONIO 38 BHKMAAMU
3aDpyaHIoI0tHX pedoBUH B arMocepy, 3abpyiHenHs BOAHAX PecypCiB Ta Aerpanauii rpyHTiB.
[HTerpailis cynyTHHKOBHX naHux y cucremy EOB nossonse sMeHIINTH BHTPaTH Ha MOMbOBI
nocHiAKeHHs Ta 3a0esneqdye CBOEYACHY OUIHKY BIJMBY HA HABKOIMLIHE CEpeNOBHILE, WO
cnpuse eQexTHBHIOMY ekonoriyHoMy ynpaeninuio (Zhang et al., 2023 Wang et al., 2023).

Frotcconnit kowmerem | Gcigc. Y KOHTEKCT rnobansHHX KAIMaTHYHMX 3MIH T4
3POCTAHHA TEXHOTGHHOIO HABAHTAKEHHA HEOOXIAHMMH € TOMHI H ONEPATHBHI TEXHOIOML
MOHITOpHHIY cTany noskimna. Hanpuxnpan, mryunmnii intenext (L) sactocopyeTnea ans
AHANIZY CYNYTHHKOBHMX JIAHHMX 3 METOH) BIJICTEEHHS 3MIH Y HABKOMUIIHBOMY CEPEerOBHILL,
TAKMX AK TAHEHHA JLOAOBHKIB | SHHKHEeHHA Jicis. L[l TeXHOnori A03BONAKTL He TIIBKY WBHILIE
PEATYBATH HA €KOOTITHI 3arpo3H, ate il MPOBOIMTH BHCOKOTOMHMIT AHAMIS 3MIH Y JOBKI, AK
Ie 3a3Hadeno B gocnimkensi (9 Ways Al Is Helping Tackle Climate Change, 2024), ae onmcano
sukopucrants T pns monimopunry nedidpuisidi ta aiichepris 3 1ONOMOIOK CY Y THHKOBHX
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S
300pazkens. Inun mkepena. taki ax crarra UNEP «How Anrtificial Intelligence Is Helping Tackle
Environmental Challenges» (United Nations Environment Programme. n.d.), n1eMOHCTPYIOTE
3ACTOCYBAHHA LWITYHHONO THTEJNEKTY 18 MOHITOPHHIY 3a0pyHeHHs armocep Ta MeTaHOBHX
BUKHIIB, 3riaHo 31 craTrero, Bukopuctanus LIl no3sonse He TiibKH BUMIPIOBATH Ul TOKA3HHKH,
ane it podHTH TOUHI MPOrHO3M HA OCHOBI AHAMIZY JJAHUX ¥ PeaibHOMY Uact.

Cywaeniit cman i NePCRexmuan PO3SHKY exoioziyioeo worimopunzy 8 Vipaini. Yxpaina
Md€ 3HAYMHUH MOTEHUa] [ BHPOBAKEHHA CYNYTHUKOBHX TEXHONONH Yy CHCTEMY
€KOMOriYHOr0 MOHITOPHHIY. BHKOPHCTAHHS CHCTEM. W10 IHTErpPyKTh CYNYTHHKORI AaH Ta
AATOPHTMI  WITYYHOID THTENEKTY, MOWKE CYTTEBO MOKPALWINTH  HALIOHANBHI  NpPOrpamu
exojorivHoro koutpon. docnimxenns (Conflict Dbsen'amry Publication Portal Redirection,
n.d) nmmepmwe MO CYNYTHHKOBI AaHi CHPHAITE BIACTEIKEHHIO eKOIOTIYHOTO BILUTHBY
BIHCBKOBIX il HA HABKOJHILIHE cepenosrne B Ypai Hi Ta NMpOTrHO3Y BAHHKD 3MiH EKOCHCTEM ¥
peajbHOMY uaci. ¥V nocniakenHi Aimaiti et al. (2022) npoaeMOHCTPOBAHO, LI0 BHKOPHCTAHHS
pajapHrX 1 ONTHUHNX 300pamens CIpHse AeTexIli NOMKOUKeHs, 3aBTaHNX BIHTHOIO, Ta OIIHII
ekonoriuHix Hacninkie B Ykpaini Kpim toro. (An Open-Source Tool for Mapping War
Destruction at Scale in Ukraine Using Sentinel-1 Time Series, n.d.) niakpecioe BakInpicTk
BIIKPHTHX IHCTPYMEHTIB [t KaprorpadyBaHHs pyiiHYBaHbL, LI0 NAO3RONAE OTPHMYBATH
AKTYaNLHY 1HPOPMALITIG PO eKONOrTYHI CTaH Y PerioHax, NOCTPaKAANHX BIJL KOH(WIKTY.

Buwaurcn ma wesxu pozeumsy cucmesu exonoeiynoeo wonimopunzy. Y asiti Misicrepcrea
3axucTy noekinna (Homy Pedopma /Jlepsxkarnoro Exonoriunoro Kourpomo Cepen Ilpiopurerie
2024 Poxy? — Minicreperso 3axuery Joskinns Ta Tlpupoanux Pecypcis Vipainu, n.d.-b)
HATOJNOWYETLCA Ha norpedl mopepuizauil 3actapinux cucrem 30D0py | ananisy daHux s
EKOMOTIMHOTD KOHTPOMO, 1O BIAKPHBAE MOMIMBOCTI 1A 3aCTOCYBAHHS TAKHX IHCTPYMEHTIB ¥
MaiidyTHeoMmy. BoaHouac 3eiT «OUiHKA BUKOHAHHS EKONOMYHOT nomiTukd Yipainuy (Dossier
Center, 2023) Brasye Ha Te. WO iCHYIOY] CHCTEMHM HE BIZNOBIAAIOTL CYYACHHM CTAHIAPTAM, IO
VCKNAIHIOE eKOMOTTYHET MOHITOPHHT, 0cofmBo nin wac sifinn. 3rigro 31 3siTom (Covering the
Russia-Ukraine War With Data | data europa eu, nd. ), BIZKpWTI 1ari BiJirpariTh BAKIIMRY POk
Y MOHITOPHHIY TI'YMaHITAPHOI CUTyauii Ta B YNPaBNiHHI KpH3aMH, @ TaKwK Yy BigZHOBJIEHHI
IHQPACTPYKTYPH B pPerioHax. o nocrpaxaand sia dofiosux aifi. Kpim Toro, BoHH HajaloTh
MOACTHBICTH  OWIHIOBATH  €KOMOTYHI  HACHIAKH BiitHM, 30KpeMa. 3a0py/HEHHA BOIHHX |
NOBITPAHKX PECYPCIB, @ TAKOXK PYIIHYBAHHA NPHPOIHNX CCPEAOBHL | 3MIHM B €KOCHCTEMAN.

llepcnexTHBH 3aCTOCYBAHHA INTYYHOIO IHTENEKTY /NS eKONOTiYHOr0 MOHITOPHHTY
Takosk pe3ynsTaTH 0CHKeHb, TpoBeaeHux HaykosusiMu Malytska et al (2024b), nokasywrs,
wo cynyrhukoei nadi, 3okpema TROPOMI, akTuBHO BHKOPUCTOBYIOTECA [UIA  AHANI3Y
3adpynHenus mNOBITPA B YKpaiHl, TOKPECTIOKYN BAXKIMBICTE X 3aCTOCYBAHHA B OLIHII
gxonorivHoro BruiMBy, BopHouac, 1HTErpauis INTYY4HOUrO 1HTENEKTY T4 HEelpPOHHHX Mepex v
MPOLEC CUIHKK EKOJIOMYHHX HACHIIKIB BIHHH MOME CYTTEBO MIABUILHTH TOYHICTH NAHHX I
amanTHBHICTE MoHITOpHHETY (Serhii et al,, 2022). 3acTocyBanHs TEXHOMOT i MITYTHOTO IHTETEKTY
IS AHAMI3Y eKONOTIYHUX JAHNX € MeperneKTHBHIM HanpaMowm. JlocnimkeHHs minTBepIKYIOTh.
O BUKOPHCTAHHA HelPOHHHX MepeK N03BOIAE MOKPALLUTH TOYHICTL NMPOrHO3IB | BUSABICHHS
noTeHLiiiHux 3a0pyaneHs, HaBiTh 3a ymMoB Hecradl gannx (Crascexa, 2024) lle pobute Tak
TEXHOMOM 0COOMHMBO KOPHCHHUMHA A HAUIOHATBHIX €KONOTYHHX TMporpaMm, HallileHHx Ha
yIpaBiaiHHg OPHPOOHHMH PECYPCAMH Td KOHTPO/IOBAHHSA [POMHCIOBOIO BILIMBY Ha JOBKLLIA,
Ax 3asnauaerees y crarn (Tackling Climate Change With Machine Learning | MIT Sloan,
2023), MalHHHE HABYAHHS MOMKE 3HAYHO NOMMIIHTH NPOUEcH 300PY Ta aHam3y JaHux, o, B
CBOIO MEPry, Crpuae GlibL TOYHOMY MOHITOPHHTY CKOAOTYHIX 3MIiH,

Bucnosrn. Omke, moOcaHAHHA CYNYTHHKOBHX TEXHOMOMH T4 IITYMHOIO I[HTENEKTY €
MEPCNEKTHBHUM HAMPAMOM U1 BAOCKOHANEHHS OUIHKH eKONOrYHOro BruiMsy B Ykpaidi Taka
iHTerpauia ao3sonse Qb TOYHO | CBOEYACHO OUIHIOBATH BINIHB AHTPONOTEHHHX T4
npupogEnx (AKTOPIB HA AOBKULA, 3a0€3Meuyioqn ONTHMISALIK npowuecy 300py Ta aHanisy
JAHIX. EHICDPHCT&HFH T 1HCTP}ME.HT'IB TII,I[BT'I']I[YE E'C]JEKT'HBH]CTB EK{}JTDT'IT-[HDT'C} HOH]TQPL{HT?
CHPUAE WBWLOMY PearyBaniio Ha eKoNonuHi 3arpo3n 1 CTBOPIOC OCHOBY Ui HIATPHMEKN

33



s Pezionaavna kondpepennia "Morooinenun exozeoopym - 2024"

eze
HALIOHANBHIX NPOrPaM 3 YNPABIIHHA NPHPOLHAMI PECYPCAMH TA €KONOrMHOre VIpPaBliHHA B
VMORAX CYHACHHX BHKJIHKIR,
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ABTOMATH3ALLA MATEMATHYHHX PO3PAXVYHKIB EKOJIOT IYHHX
NOKASHHKIB HA NPHKJIAII 'PYHTIB NPHKAPIIATTA

Conooxui Onez Bocoanoeuy, acnipanm xahedpu exorocii
Hayrosnii kepienir: — k.2e01.1., don. Jopin [1.0.
Iectro-Dpankisehruil RayioHaasHUTl MeXHIVHI YRIGepcHmem Hagmu i 2azy

ITpukapnaTtrs € exoNoriyHo BAKIHBOK TEPUTOPIEK 3 BHCOKHM  AHTPONOrEHHHM
HABAHTAMEHHIM T4 VHIKAIBHUMH €ekonoriydumMi ocobnusoctaMi. KinkkicTs aHTPONOreHHO
Monudikosauux nasamwadris Ha TEpHTOPIT l'lpﬂxapna'rra, Bﬂpuﬂﬁ'rbcn 3UIEKHO BiJ piBHA
BIJHBY THIHHH Ta cneum]:mn rOCMOA3PCLKOL MISNLHOCTI B perioni Ta Mouke gocarati 70-80%,
TAKOGK |}1 BEHb pmnpaﬂmﬂ Tﬁ]JHTﬂ]JIl HbOTO pt‘.ﬂﬂHY cknanae OGinbwe 60%, NpHCYTHA
NOPYLIEHICTL MPHPOAHO-TEPHTOPIAIbHIX KOMIUIEKCIB ripHuyiMi BupoOKaMin, nepesaskHo Bia
BUA00YTKY HahTi 1 Taly, KamitHux coneil, muEiHIMH 00’ €KTaMH, M0 HOCATE TeXHOTeHHHH
XapakTep, OE3CHCTEMHOK BHPYOKOK) THCIB, HECAHKIIOHOBAHHM BHAOOYTKOM TIpPaBifiHO-
rafeqyHHKOBHX MOKJNAAIB B3JOBK PIMOK, OCYWIEHHAM Mepe3Bonoxkennx i BonorHux yrinb,
maronjgenHaM Tepuroplii Ta in [2]. Takoro poay jaHi € IIMPOKHM TOJEM /NS aHAaM3y
EKONOMHYHON CHTYALT B perioHi.

[eoxiMivna OUIHKA TEPHTOPIH, AK OAMH i3 CydacHux meromis (ismunoi reorpadii Ta
reoximii maHmmadTie, € BAMMHUBHUM 32acodom 30epemeHHs CTIHKOl pIBHOBAarH v cHCTEMI
ITpupona — lNocnoaaperso — Jroauna, KoxHa npupoAHO-aHTPONONEHHA NEOCHCTEMA TIO-CBOEMY
PeArye Ha TeXHOreHHHUH BIUIMB, TOMY € HeODXIOHICTh ¥ MPOBEHEHH] MeOXIMIMHOIO PalioHyBaHH:
TEPHTOPIT HA VCIX I€PApXivAMX pIBHAX — Bil HAUIOHANLHOTO, TODTO IepKaRH B LiTOMY.
PEFOHANBHONO — aAMIHICTPATHBHIK 001acTeH Ta paiioHis, 10 JOKAIBHONO — HACCIEHHX MYHKTIB
Ta 00" EKTOBOIO — OKPEMHX TEXHOTMeHHHX 00 EKTiB.

Kaprorpajysanss B eKonorii JO3BOIHE JaKOHIHHO OIIHHTH CTAH JAOBKLAAN HA 0OpaHOMY
reorpadivromy 06’exkTi B mhoMy mpoleci BaxIHBY Ponb  BiOITpaKTh reoindopmariiiigi
rexHoaoril.  IntepaktneHl  TI'IC-mogarkd  I03BOJSIOTE  OTpuMyBartH  iHdopMmauio 3
pi3HuX jpkepen, sactocosy. PospoDka koMn'iorepH3oBaHuX reoiHOpMalliiHMx CHCTEM. B
OCHOBHOMY THX. 10 DAYHOTHCS HA «BEKTOPHUX Monensxy», safesnednna exonoram MoKIiuBicTe
BHOKpeMuTHH 30HM cepenosmmt. Takox 3sacrocysauna [IC-man 8 exonorii 3abeineuve
y3aranpHerHA iAdOpMALIT, ZCMOHCTPYE TCPHTOPIATBHY NPHB'AIKY | NPEACTABACHHAA B HAHOINbLT
IPYHHIA AR aHam3y 1 nopisaanus  hopmi. anHLI,HI'IH opradizawii  T'lC
CAPOLIYE BHABIGHHS CTPYKTYPH NpHpoaHux 00'€kTiB Ha oOcHOBI  pisHux (axtopis Ta
KOMIIOHEHTIB eKocucTeM, [3]

OnuuM i3 ¢nocodig 3acTocyraHHs reoindopmauiiiHol CHCTeMH MONATae v BIIVaakHOMY
ananai, mo repeadayac NMOPIBHAHHA PI3HUX OD'EKTIB HA OOHIA TEPUTOPIT ANl BHIHAYEHHS
BIAEMOZanerkHOCTeNd Misk Humi. Lle mokyTs OyTH aani npo npHpomHI pecypcH, MPOMACTOBRI Ta
TPAHCMOPTHI 08'€KTH, EKOTOTIMHI ABHIIA.

OnHEM 13 NPOrpaMHHX KOMNJEKciB Ana noGyaosn exkonorivaux kapt € I'IC Maplnfo. B
CepeHl WiEl NporpaMu ICHYE Cepe/loBulle /14 Po3podKH A0AATKOBHX MPOrpaMHHX MOJIYJIB
1A CTielliani3oBaHix po3paxyHKiB, WO NocTiiiHo nosropiooTeca MapBasic. [lo npuknany, ko
MH OTPHMAEMO JaHi npod rpyHTis 3 nabopaTopil. B AKHX BKIIO4YEH] reorpadivul KOOPLHHATH B
TabauuHOMY (POPMATI MH MOEMO OIpa3y OTPUMATH | KAPTy IPYHTIB 1 PO3paxyBaTH eHTPOMio
OLIHUBILIHM 1X OJHOPIAHICT T4 CTPYKTYPY B HYHMCINOBOMY TMOKa3HMKY, 3aTpaTHBIIMH [PH
usomy minimym uacy, Kapry rpyuris [lpuxapnatra momua  sigpasy nopisusata 3
reoMopdonorivHOKW KapTow, I'pyHTH K HA Cyd9acHOMY €Tami, 1€ HE NOPOCTO BH3IHAUEHA
cyOCTaHIIA 3 BHIHAYEHHM CKAAA0M e 08 eKT 3 PIsHHMH THIAMH 3a0pyHIOBAYIB,
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Pucynor 1 - Haxnanauus reomoponorivuoi kapri (penbepy) Ha KapTy CyMacHol
exonoriuHel cuTyaidi Isano-Ppankiscekoi odnacTi

Cama x KUIbKiCTE 1mx 3a0pynHiOBauiB 0O modwarky B3aTra opob Hesigoma, s
PO3paxyHKIB B YMOBAX HEBH3HAHEHOCT! J00pe MAXOanTh KoedimieHT BIAEMHOI BIZMOBIIHOCTI,
WO nopisHioe entponio Asox Aeuul Cam uei koediuieHT YMMoOch CXOKHIT HA koeiuieHT
Kopenauil Ta noSymnopanuii Ha IPOCTOPOBIl KOMIIOHEHT] AKA BH3HAYAEC SHTPOIIIO ABOX ABHLL
Ui icEye 3B'S30K M BOMA KOMIOHEHTAMH TPOCTOPOBHX KapTOrpaMivHX AaHHX TOHOK
BIACOPY, PO3TAHIOBAHHX XAOTHYHO, | AK L€ MOWKE BKa3yBaTH Ha HaABHICTE ab0 BiJICYTHICTH
B3AEMO3B'AIKY MiK ABHILAMH, IO MM ANATA0TE €KONOT HHI i oL Hi.

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

KABinhopmauiitanii koedivienra sianosianocti. T(AB) nokasHuk 3HUMEHHS cyMapHOI
neoauopianoctl, HABentpomnito cymimenoro kaprorpadiunoro sobpamenus ssuwm A 1 B.Came
SIBHIIE EHTPONii WHPOKO BHKOPWCTOBYETECHA JIMA HEOMHOPIIHO PO3MNONINEHNX AAHHMX B Teopii
iHQopMauil foro MOXHa BHKOPHCTOBYHOTh HAK MareMatudHuil incrpyment obpaxyeky, Ha
JAHOMY eTari y HAC € po3podaeHi HANMPALIOBAHHA UM dBTOMATH3IOBAHOIO PO3PAXYHKY NaHOTO
koediienTy B nporpami Maplnfo 3 suxopuctanns cepenosming MapBasic.

Bucnoskn. IcHye pan METOAMK | CAMOCTIHHHX NporpamHux 3acofis, WO [AO3BONSKYTH
BU3HAYATH  i30KOHUeHTpawii 3aCpyaHIOOMMX  Pe4OBHMH 338  Pe3yJILTaTaMM  BHDILISHHS
MATEMATHTHIX PIBHAND, M0 ONMUCYIOTH B THT 41 IHINE MIpl HAOTHMKEHHS PO3CIHOBAHHA JOMITIOK
v rpyHTax, armochepi abo BOIHOMY CEPEIOBHII.

Takum ansom, TIC sHOCHTH 3na4nui BKNAZ Y cTBOpeHHA cauHoro ingopmauiiinoro
NPOCTOPY U1 TEPUTOPIANLHEX CIYIKD YIPABIIHHS.

Dyukuionanedl  mosamsocti  [IC 103BoagioTs  NPOBOAHTH  AHANS3  NPOCTOPOBO-
posnoaiencl indopmauii. Ha joro ocmosl  kaprorpadiunol indopmauii € mommmsicTs
NPoOBOAUTH ODUHCNEHHS Koe(IlEHTA B3aEMHOI RIATORIHOCTI EKONOMHYHHX TOKA3HHKIB
PIZHOMAHITHUX  ABHIL,  JIaHWiT 1HCTPYMEHT MOME BUKOPUCTOBYBATHCA 18 BHIHAUCHHS
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ONHOPIAHICTE ABHIIL 4K X PIIHOMAHITTA.
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IMIHA KJIIMATY TA ii [IPOSIBH

Heeysra Coia Tapaciena, cmydenmia zpynu EKOm-24-1
Haywosnit kepisnir — o.m.u., npod. Mandpux O.M.
leano-Opanriceennit nayionaismith mexuiynti yricepcumem naghmu i 2azy

IMiHAa KAiMATY — L€ 01HA 3 HafakTyanbHIiUX modanbHUX npodaeM CydacHoeTl, wWo
BIJIMBAC HA BCl acrnexTH kKuTTA Ha 3emil. TTiABHILEHHA TEMIIEPATYD, EKCTPEMAbHI NOTomHi
SIBHING, CKOPOUEHHs TLOMOBHKIB, MiIBHIIEHHS PIBHS MOpA, 3HHKeHHS OiOpiiHOMAHITTS — L€
TIIe ekl MPOABH KTIMATIHHIX 3MIH. AKI BKE CHOTOMHI IMIHIOKTHE TIPHPOIHI Ta COLIambHI
cucTeMi. Baknnso BUBYATH Ui npouecH, wod oulHHTH IXHIH BIJIMB HA €KOCHCTEMH Ta JKHTTA
mojaeil, a TakoiK po3poduTH edexTHBHI METOH ananTallli Ta 3HMKEHHS HeraTHBHUX HAC/ILKIB.

OCHOBHI NPHYHHKM KIIMATHYHUX 3MIH NOB A3AHI 3 JiAJBHICTIO JIKOJNHH, 30KpeMa 3i
30IbLIEHHAM BUKNOIB NAPHMKOBIX TasiB, wo yTpumyors Tenno B armocdepi. Cnamosanns
BHKOIMHOrO Manuea, BUpyOKa MiciB, IHTEHCHBHE CiNLCbKe rOCMOAAPCTBO TA4 NPOMHCIOBA
IMANLHICT — KIKUOB]! (AKTOPH, 110 CNPUAHOTL 301NLIIEHHK) KOHLUEHTPALTT NAPHUKOBHX MA3iB,
30KpeMa BYTJIEKHCI0I0 a3y, METaHy Ta OKCHIY a30Ty.

[Iposramy K1IMATUMHEX 3MIH MOMKHA BBAMKATIH,

I ITiasumenns temreparypy: CepeaHbopidHa TeMneparypa Ha 3eMil nocTynoso
IPOCTAE, CNPHYMHAIOYH HATPIBAHHA OKEaHIB, TAHEHHS [JbOJNOBHMKIB T4 3MIHH B KJIIMATHYHHX
30HAX.

2. Exctpemansni noronHi  sBuma: YHCno Ta  IHTEHCHBHICTH @KCTPEMATbHHX
NOroAHHX noniii (rmocyxu, yparanm, nosedi) snaqno 3pocau. Le npussoauts 10 30L1benHs
IKOIH /IS CLUILCLKOIO TOCTIONApCeTBa, IHPPACTPYKTYPH Ta JIHOJICEKOrO IKHTTH

3. ITineninerna pisHs mMopsa: Yepes TaHeHHS JbOAOBHKIB Ta TEMJOBE PO3IIHPEHHSA
BOAM BIiAOYBAETLCA [OCTYNOBE MIABMLIEHHA PIBHA MOp#A, WO 3arpokye NpuHdepexHuM
TEPHTOPLAM.

4 Iminn B exocucTemax Ta ODiopisHOManiTn: barato Bumie daopun Ta dayem
3MYLLEH] PHCTOCOBYBATHCA 40 HOBHX YMOB, MirpyBaTn a0o HABITE 3HHKLOTE HEPE3 IHUKHEHHA
npupoguoro cepenosimall].

3MiHA KNIMATY CTBOPKE NOMATKOBI BHKAMKH A €KOHOMIKH, CUILCBKOrO rocnofapersa,
BOJHWX PECYPCIB, 310pOB'A 04 T 3arajom UiA AKOCTI KHTTA. 3MIHA NOrOAHHX YMOB
VCKIAZHIOE BHPOIIYBAHHA NPOZOBONBUMX KYAETYP, 30IIBIIYE PH3HKHM 10 3Z0POB'A T4
3pocTanHs 1HEKIITHIX 3aXBOPIORAHL. EKOHOMIMHI BTPATH Hepes NpHpoaHi KaTacTpohin Takoxk
3Hayro  30ULWYIOTLCA[3].  OCHOBHOW NPHYHMHOIO KIIMATHYHHMX  3MIH €  @HTPONOreHHA
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nisaeHicTh, IlporAroM oOCTaHHIX ABOX CTONITH, 3 MOYATKOM iHAYCTpiamisamii, JOACTBO
36IILIIANC BUKOPHCTAHHS BHKOMHOTO MAaAMBA — BYTiAMA, HA(QTH T4 MNPHPOAHOrO rasy. IO

MPH3BENO 10 3HAYHOPO 3011b1IEeHHS BUKHIB NapHUKOBHX radie B armocdepy. [Tapunkosi rasu,
taki ak syraexucaui ras (CO:z), meran (CH4) ta oxcua azory (N:0), yrpumyiores Tenno B
arvocdepl, 1O CAPHINHHSE MOCTYINORE MABHLIEHHS raodankHol Temneparypn. Bupybka micie,
ski nornuuanTs CO: Takok chnpuse NOCHIGHHK UbOro npouecy. Jlo 1HWHX BOKIHBHX
(harxTopiB HANEKUTL IHTEHCHBHE ClILCLKE FOCHOAAPCTBO, AKE BIUIUINE 3HAMHI 00DCATH METaHy Ta
oxcHny asory[2]

3a OCTAHHI JECATWITTS CEepPeiHBOPIYHA TEMIEpaTypa Ha 3emai 3pocina Ha noHan
1 °C, wo mOoIKe 30aTHCH HE3HAMHUM, AJIE MAE€ CepHO3HI HACHIAKH IH KIIMATHYHHX CHCTEM.
TanenHs TLONOBHKIB Yy APKTHLI Ta AHTAPKTHII MPH3BOANTE 10 MiABHINEHHS PIBHA CBITOBOTQ
OKEaHy, WO CTABHTE M 3arpo3y npuiepexHl MICTa Ta KpaiHH, 3a NpOrHo3ami, AKUO NOTOYHI
TEMNU TaHEHHA 30epiraTHMyTBCH, JeCATKI MiAbiioHIB Mt0geli MOKYTE BTPATHTH CBOI J0OMIBKK
Hepes MABMIIGHHS PIBHA BOAM. KpiM  TOro, CHOCTEePIraeThCS  3POCTAHHA  KIJTLKOCTI
EKCTPEMAJIBHHX MOTOAHMX SBMILL, TAKUX HK NOBEHI, MOCYXH, yparaHu Ta mcosi nowexi. ¥ 2020-
X pokax taxi kpaini, a8 Ascrpanis ta CIITA, sasnany MacrabHnx MOKess, WO SHULULHAN THCAYI
reKTapIB MICIB | 3aBJANH 3HAYHHX eKOHOMIYHHX 30HTKIB, ExcrpemMantHl norofHl nomi Takom
MPU3BOAATE [0 BIPAT ¥ CUILCHKOMY TOCNOAAPCTEL, 10 CTABHTE [iJ 3arposy NPOA0BOJILYY
Oesnexy Gararbox Kpaim.

Mna Copotedbu 2 kmimMaTHYHHMH 3MiHAMHE HeOOXiIHO BPOBAIKYBATH PI3HOMAHITHI
crparerii, ki AONOMOYKYTh 3MEHILHTH BUKIIH NAPHMKOBUX Ta3iB | ANANTYBATHCA 10 HOBHX
ymos. [lepexin na slaHOBMOBaHI miepena edHeprii, TaKl AK COHAMHA Ta BITPOBA, ¢ BAMIHBAM
KPOKOM HA IIAXY [0 3HIDKEHHA BYTMENEeBOro CHiay. 3MIHA MAXOMB Y CIIECBKOMY
FOCHONAPCTBI, 30KPEMa  BIIPOBAMKEHHS METOHIB  30EDPCKEHHSA TPYHTY T4  3MEHLICHHA
BUKOPMCTAHHA 100pUB, TAKOXK MOKE IONOMOITH 3IMEHWHTH O0CAT ILIKIIUIMBHX BHKIIIB,
Pozpofka iH(pacTpykTypH 105 3aXucTy npriepeikHux pafioHiB Ta CHCTEM BOAOMOCTa9aHHs, 10
€ CTITIKMMH [0 3MIHH KTIMaTy, CTAHE BAKTHBNM €TeMEHTOM aZanTali itHux cTpateriii[4]

3 ornsgy Ha CKAMHICTL NpobneMu 3MIHH KaiMaTy, eexTHBHE BUpIEHHA nOTpedye
AKTHBHHX 11 Ha BCIX PIBHAX CYCHIALCTBA — BIJ| OKPEMUX DOMAaAsH 0 JepiKaBHHX IHCTHTYLI
Ta MIKHAPOAHO! crmiabHOoTH, Huide 3anponoHOBaHO [eKijikka pPeKoMeHnaiil, ski MOoKyTh
OOMOMOITH 3MEHIIHTH BILTHE KJIMATHHHHX 3MIH 1 CIIPHATH CTAIOMY POSBUTKY.

Iliarpumka pIHOBIIOBAHOT EHEPreTHK

TlepwoveproBo e BUKOPUCTAHHS «3eneHol» enekTpoeHeprii [lpun mowmmneoert, obupari
€HEPrONpoBaiiaepis, AKI NPONOHYKTh BiAHOBMIOBAHI IHKEPEIA €HEPril HANPHUKIAN COHAMHY “H
BITPOEY.

VeraHoBKa COHAYHNX NaHeseil e BCTAHOBIEHHS COHAUHHX NaHeneil Ha Jaxax npHBaTHIX
Ovaudkis abo JKHTNOBHX KOMIUIEKCIB MOME 3MEHIUWTH SaJeXHICTh  BIA  TPaAHLiiiHuX
EHEPTOIKEPET T AOMOMOTTH 38KOHOMATH Ha eNeKTpoeHepTii.

InBecTyranusg B «3enedin dounn Lle 1ae MOMIMBICTD IHBECTYBAHHA B €KONOTIMHO YHCTI
TEXHONOr| ad0 NiANPHEMCTBEE, 1O BUKOPHCTOBYIOTD CTAJIMH 11 AXI 1.

Sacucm i gidnoaienns Apupoon

Ilocaska nepes Ta O3eN€HEHHA, COPUATHME 3HIGKEHHIO BYTJIEKICIONO Iasy | CTBOPEHHIO
NOAATKOBHX 3EJIEHHX 30H.

IligrpumKka NPOEKTIB BIIHOBIGHHA EKOCHCTEM, JOJYHATHCH A0 IHILLIATHE 3 BIIHOBJISHHA
JHCIB, BOAHO-DONOTHHX VT1/lb. KOPATOBUX pUiE ad0 npubdepescHux 30H, a/Ke TAKI EKOCHCTEMH
MOrHEAIOTH 3HAYH] OOCATH BYTIIELIO,

Lle oaniero pexOMEHAAUIEHD MOXHA BBKATH PALIOHANBHE YTIPABIIHAA BIAXOOAMH.

Crony MOKHA BITHECTH COPTYBAHHA T4 NepepodKy BIAXOAIB. BilOKpeMmIeHHS rIacTHka.
nanepy, CK/a Ta OpPradidHeX BIOXOOIB 1aCTh MOKIHBICTH nepepo0uTH aaHl NpoaykTH | B
TIOJANEIOMY MATIH 3MOTY TTOBTOPHO 1X BHKOPHCTOBYBATIL
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ImMeHInenHs BUKOPHCTAHHA OOHOpasoBix pexeil. Bimmasatm nepesary Eara'ropaaoa}m
MISAIIKAM, CYMKaM, koHTeliHepam. Bubupatu exonoriuHo YHCTY YNAkopKy ado KyTnyBaTH TOBapH
0e3s yIaKkoBKi.

Komnocrysanns opraniunux siaxonis. CTeopeHHs NOMAWIHBOIO KOMIOCTY AONOMATAE
MepeTBOPUTH OPraHiuHI BIAXOAM HA J00pHEA, CKOPOUYIOUH BHKIAH METAHY 31 3BANIIL

Orxe, sMiHa KIiMaTy — L He NpocTo npobaema MailGyTHBOID, a4 PeaibHICTb, 3 SKOK
crukacTeea cyqacuuii ceit. [lna 30epenenns crabuibhoro knimMaty ta 3abesnevenns Gesnexu i
noopotyty MalidyTHIX MOKONiHE HEoOXiNHO HeraifHo BKUBATH 3aX0AIB HA rAodANEHOMY,
HALIOHANBHOMY Ta MicueBoMy pPiBHSX. TTO€AHAHHS CKOPOYEHHA BUKWIIB, anantauil 10 HOBHX
KIIMATUMHHX YMOB, MUKHAPOAHOIO CriBpoOITHMUTBA Ta 3MIHH MAXOIIB 10 PECYPCIB MOME
ZOMOMOTTH MONCTRY TPOTHAIATH HETATHEHHM HACTIAKAM KTIMATHUHAX 3MiH. JInine cninbHIMA
VCHANAMI YpAniB, Oi3HECY T4 MPOMANSHCHKONO CYCHINLCTBA MOMIHBO CTBOPHTH VMOBH NS
CTHIKOro possnTKY Ta 3ade3nederds crafiibHOrO KaiMaTy 414 MaiOyTHIX [OKOMIHE.

Chucox sukopucmanoi imepamypu:

1. Kype "3enenuii nepexizn i wimarndna HeifrpanbHicTs”

2. IMina KMIMATY: TPHYHHNA TA HACT KK

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

: Yomy kiimar smimoerscsa, Exoain

URL: https://ecoaction org ua/zmina-klimatu-ne-pryrodnyj-protses.html
4. Fmina knimaTy B YKpAiHi T4 CBITI

LIRL: hitps://ecoaction. org, ua/zmina-klimatu-ua-ta-svit html

5. Yxpainceka kmmaTuaaa Mepeka. [pyoman Ta nokasn

URL: https:/fucn.org.ua/7page id=66

JOCINUKEHHA KOPCTKOCTI NOBEPXHEBUX BOJI
¥ BOAOHUMAX-OXO0IOIKYBAYAX

Puvax Tapac /Tveosuy, acnipanm gaheopu exonocii
Haywoeuii kepienux — o.m.i., npodh. Apxunoea JI.M.
leano-Ppomricenrnit nayionansnufe mexuivuuit yrieepeumem nagimu i 2azy

Cepen riopoxiMiMHHMX PH3HKIB U8 TEIUIOBHX  EIEKTPOCTAHUIH 3 OOOPOTHO
CHCTEMOK) BOZOMNOCTAYAHHS Ta BOZOHMOI — OXOMOMKYBATAM BAXIHBUM € HKOPCTKICTEH BOAM,

Hami nposeneHi n0CHiKeHHs BUZHAYSHHS WOPCTROCT Boj BypuiTHHeskol BOnoiMu, 11D
IHAXOAATHES M1J] BIUTHBOM TENI0BOI €NexkTpocTadiii, JJoc/pKkyBaieh BMICT KaTIOHIB KanbUiio 1
MATHI0 Ta aHionis cyasatis i xnopunie. Jina nocmmxenus obpani sogn p. N'imna Jlnma, #a
AKifl CMOpYIKEHA BOMOWMA, BOAOMMM - oxonomkyeava ta p. Jlwictep Jlns mopisHAHHS Ta
BU3HAYEHHA SKOCT] BOJA BUKOPHCTAHO KOJOMYHI HOpMAarueH, 3riaHo TirleHivHiIX HOPMAaTHBIB
AKOCTI BOAH BOAHWX 00 EKTIB U5l 3a/10BOJIEHHS MATHUX, IOCTIOAAPCHKO - NOOYTOBHX Ta 1HIIHX
notped Hacenewna (2022 p.).

Posriianemo BMmicr kasbuito (puc 1). 3a pesyibraramy JiTepaTypHOro MOWYKY, BMICT
kaTioHy kasbuiio v p. ['nuna Juna (nasi 3a 1993p.) — nocrarsbo sucokuii 198 mr/am®. V soxi p.
Juicrep (aani 3a 1993p), ponoiimu ( aadi 3a 1993 p. 2008 p, Ta snacH nocmkenns - 2023 p.)
NOKA3HMKN BMICTY KaTiOHY - MEHLWE exonorivdoro Hopmatney. Crnocrepiraemo cradijibHHMIi
BMICT KAMBLLIK ¥ BOAAX BOAOHMI - OXONOIKYBA'a.
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Pucynor 1 — BMIOT KATBI[II0 ¥ MOBEPXHEBIX BOJAX BOAHHX 00 €KTIB, IO 3HAXOAATLCH M
BILUIHBOM M AMPHEMCTBA

Bwmict xariony marmiio mae nesHi ocobGmusocTi (puc 2) Pesynstatn cTabimhRi, He
MEPEBHILYIITE EKOMONMYHITH HOPMATHB, OKpiM nokasHuka 3a 2023 p., HA AKMM [TPOLOBKYEMO
MpaimoBaTH. 3araiom, 3a BMICTOM KaTiOHIB MATHIFO | Kalblil0 Y NOBEPXHEBHX BOMAX, MH
GaduMo TMEePeBary BMICTY Kafbilii0, 10 MiATPHMVE 3aTANLHOHAVKORI TBEP/KEHHA. MO0
OOCHIIKEHD TAKOrQ HANPAMKY

Hocnimryeanuce svict cynwarie 1 xpopuais (puc.3, 4). [lponouyworscs pesyisTaTu
BHacHux fgocmyxens 3a 2023 pik. 3aranom, MokHA 3po0HTH BHCHOBOK, L0 NEPEBHIIEHb
CKONOMYHHX HOPMATHBIB HE CrocTepiraeThes 1 ao0pe 3posymina TEHACHLIA A0 NiABMLIEHOrO
BMICTY XJIOPHIIB, IO MIATBEPAKYE TEXHONEHHMII BB HA BOIHUIT 00 eKT,

Jins mopiBHAHHS MPONOHYEMO Pe3YILTATH TIOKA3HHKIB OPCTKOCTI Ta if CKNanoBMX ans
BOAHUX 00 eKTiB, 10 3HaxoaaTbea mig srumsomM Jobporsipeskoi TEC, Bennuiba koperkoct v
memax Big 14 mr-exe/am * (6ina ¢ Pokern, wo snaxomuteca Ha sizcrtani 1, 5 kM Bia Tennosoi
enextpocraniii) no 5,1 mr-exs/am * (¢ Cinens). BHCOK! MOKA3HMKNM JKOPCTKOCTI MOACHIOKOTHCS
nepesmitennam I'JIK 3a cynearamu  ta kansuiem [1].
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Pucynok 2 — BmicT Maruimo y nosepxHeBrx BOAAX BOAHHX 00 ¢KTiB, 1O 3HAXOUATECA ITi1
BIUTHBOM MiJINPHEMCTBA
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Pucyrok 4 — Bmict xnopuiBs y BOAAX BOAOHMH-0X0104:KYBa4d (npodu 2023p.)

OTpumani HaMH Pe3yNbTATH CBIOYATb, IO AOCTIIMKEHA BOZA MAc MOMIPHY TBEPOICTD.
BmicT fOHIB KanbliKd B CEPEAHBOMY BOAOIMI - oxonojukyeaw — go 120 mr/am®, we
MEPEBHILLYIITE CKOIOM YHII HOPMATHE, & BMICT MArHIK, B CEPEAHBOMY, ¥ BOIOiMI — 22 Mr/am’.
Honn Kaibuilo | Marmilo BioirpaloTs BakIHBY POb B CONBOBOMY CKIAN MPUPOIHHX BOZ.
OnTimMainee  CMBBITHOWEHHS conell  KadeIl 1 MArHie y  BojoiiMax 13 coabko
MinepasiizoBato Bogoto crawosute Ca’: Mg ak 31 Y cuiapHO MiHepanizosaHiii Boai ue
CTiBBIAHOWEHHA 3BHYAIHO cranoBuTe 3.2, ToOTo OGinblie MICTHTECA CoNel  MarHio.
KoHuenTpalis foHIE Kanel[ikd B MPUPOAHHX BOJAX 3aJ€KHUTH BIJl CTAHY XiMiuHOl piBRHOBArM
KapboHaTHO! cucremu[2].

3a pelyibTaTaMM  BIACHMX JocnikeHs, vy 2024 pomi, 3aransHa JKOPCTKICTE
y BypurTHHChKifi BonoiiMi - OXONOMAKYBaYi CTAHOBHTE 5,51 mr-exs/ 1M’ | y BONOBINBIAHOMY
KaHali XKOPCTKICT cknanae Bia 6,13 1o 6,04 mr-exs/ mv’, i3 criBsiIHOWEHHAM HOHIB KANBIIK |
marnio sk 3 1, mo Brazye Ha BoaHuii 00 kT 13 ¢naldko MIHEPANi30BAHUMY BOLAMH,

CHIECOK BUKOPUCINAHOT TEMEPAmypu:

1. B.B. Cnaituncexuit, OJL Kosansuyk, P.C. xymbarox. Ouinosanba BrAHBY
Jlobpoteipeskoi TEC Ha niapoexonorvii NOKa3HIKH TOREPXHEBHX BOJ NMPHISTIMX TePHTOPIii |
Exonoris Ta goskiana. Haykoenit icink HIITY Vipaian - 2016 Bun 263, C. 257-264.

2. Bina T.A., gouenrt, Jawenko €.B., Oxpivenko O.B. KomriexconomeTpuianmii MeTon
BH3HAYEHHA 3aTamLHOI TBepaocTl noeepxHerux Bon. Enextponnmii pecype URL: http://wra-
journal ksauniv ks, ua/archives/2020/1/11.

AUHAMIKA 3MIHH OTTAXIB ¥ MICTI IBAHO-®PPAHKIBCEKY

Yynipuyk Boaooumup, suxasanens cypmia «GLOBE: nac bazamo- 3ewan oonan

Haykosuii kepiannr: kepienuk zypmea « GLOBE: nac fazamo- 3emin oona»
baoair Baxenmuna Apemisna

Micora cumaua exanoeivna cmaniyia leano-Ppanriecs kol Aicsrol pao

AxTyanbnicts Temu. Bueni nopesn, wo iHTEHCHBHICTD | MACTOTA €KCTPEMAILHIX ONazis
IpocTae 3 MIABMINEHHAM [700aneHOl Temreparypu. 3a3HauaeTscs, WO Take BHOyXOoBe
3IABLIEHHA KIJIBKOCTI ON4AlE MOMKE 3ABAATH LUKOAH €KOHOMILL T4 COANGHIN cTablnbHOCT B
PI3HIX KPAIHAX, A/IKE PEKOPIHI 3JIMBM TICHO OB A3aHI. HANPHKIAL, 3 TIOBEHAMH Td HAABHICTIO
nuTHO! Boau. Lli npuponni aBmma MOXKYTE MPH3BECTH 10 MTONCEKHX XKEPTE i hiHaHCOBIX BTPAT
Y PI2HHX YACTHHAX CBITY.

Buxozsun 3 uhoro, Mit BHPILIHIH MPOaHAI3YBATH CHTYVALIIO B MicTi IBano-DpankiBebiy,

MeTa AOCTIUKEHHA: MPOCTIAKYBATH JAMHAMIKY 3MIHN KITBKOCTI onamie B Isamo-
PpaHKIBCERY.

Jocnipkents BIKOHYBAJIOCHL i3 3aCTOCYBAHHAM CHCTEMHOIO | MOPIBHAINLHOIO METO/IB
ananizy Ta cuurtesy. llpu oOpobui (axTHyHHX AAHHX BHKOPHCTOBYBAJHCH DPO3PaxyHKOBO-
aHamiTHYHI, TpadiyHi, MaTeMaTHYHI METOIH,
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CnocrepeseHts 3a KiNbKICTIO onanip nposoxumick B pamkax Misknapontol nporpamn
GLOBE (I'nobanbHe PHUBYEHHA TA CHOCTEPEIKEHHs 3 METOIO [MONIMIIEHHA JOBKINNSA) Ta
BHKOPHCTOBYBRIHCH MPOTOKOJIH [aHHX, HKI 3aN0BHIOBAIACE MIChKOK JHTAY0K EKOIOTHHOI0
CTAHLIEIO HA CAITTl IPOrpaMm.

Ilouann cnocrepeskenHs 2 ciuda 2015 poky 1 MPOIOBKYEMO CIIOCTEPITATH | B IAHHI Hac.

Bei nami cnocrepesxenb 3aHOCHI B Tabuni,

Anam3 nposoianas 3a Tabuxwsivy Ta rpadikamMu 110 Nopax poxy.

Bupungimm auHAMIKY KITBKOCTI OMAZIR Y HAMIOMY MICTI MOMKHA CKA3aTH, MO HACTIIKN
3MIHN KNIMATY BWKE NOMITHI. B3SUMKY BHNAJEE Q0L & HE CHIT.

Ule onnnm POSIBOM IMiHK KniMaTy € 30iNbIIeHHA NOBTOPIOBAHOCTI T4 IHTEHCUBHOCTI
HeOe3MeYHHX | CTHXIITHUX SBWIOI MOroanm - ue 30INLIMeHHs IHTeHCHBHOCTI JOUIB, 374HB |
cHironanis, Lle 3ymopnwoe 3GiblIEHHA NABOAKIB. Bee yacTimMi T4 THTEHCHBHILWHMH CTAKITh
rpo3H, WKBAJIH, I'Pai, NOCYXH, XBII TEIJA.

Tomy noTpibHo ananTyBaTHes A0 LHX 3MIH.

ANAnTalis 10 3MIHH KIIMaTY — (1€ NPUCTOCYBaHHA 10 HASBHUX ab0 O4IKYBAHHX PHIHKIE,
CHOPHHMHEHIX 3MIHOK0 kaimaTy. Buacui 3axonu 3 ananrauil CTBOPIONTL JOJATKOBI MOMKIHBOCTI

Lemye Kinbra pimens mono azanTauii 10 3min KaimMaTy.

Mo-nepme, HeoOx1MHA edexTHBHA KaHAMI3ALIHHA CHCTEMA, HKA TO3BONATHME BIJIBOJAHTH
BEAUKI MACHBM BOOM 3a@ BIOHOCHO KOPOTKMH 4ac Baamnmso oHOBmMOBaTH, 4, 33 notpedu, i
PO3MUPIOBATH 3MHUBRHY MICEKY KaHAMI3amiliHy cCTEMY. 100 BOMA HE 3aCTOIOBANACH HA JIOPOTax i
HE 3aTOINKOBANA DYAMHKN. A TAKOWK, KOHTPOMKOBATH PEryIAPHICTh OUMILEHHA T4 TEXHIUHE
obonyrosyBaHHs KaHati3auii.

Ho-apyre, DOpOKHE MOKPHUTTA Ma€ TPOMYCKATH BOMY, OO BOHA HE 3amIHIONIACE HA
HEOMY, & [POCOYMYBAJACh B IPYHT., TAPHUM MPHKAAZOM TAKOrO MOKPHTTA € OpVKiBK4, Aka
BUIAIEE AK pewiTKa, 3-Mij Kol pocre Tpasd, Bona 103B0MAC 3MEHIHTH HATPIBAHHS TePHUTOPI
Mopy™ Ta 3abe3nenye BOHPAHHS BOOH B IPYHT.

IMo-Tpere, 30ITBITHTH TONMLY 3@MEHITX HACATKEHb, JUTH 3MEHIMIEHHA 3a4CTOK) BOMN Ha
MOBEPXHI,

Macmraduimum i ckaanHiEM PileHHAM € CTBOPEHHS NIIeMHUX pe3epByapie abo
pesepryapis Ha gaxax OynHHKIB, Y SKHX MOe 30HpaTHCh 10110BA BOJIA.

IMorim w0 BPOAY MOMKHA BUKOPHCTOBYBATH ANA TEXHIMHUX NOTped, Hanpukiam, noansy
IHIIHX pocnuH ado nna rocnonapekkux norped. Lle nonomMarae MicTy He NOTOHYTH NMPH 2/IHBAX 1
napanensHo 3abesnedye foro BOAOHK) TPH  BIACYTHOCTI ONAJIE TA COPHAE 3MEHLIEHHHK)
CHOKHBAHHA BOOH, EKOHOMII EHEpPI1l.

ABTOMATUIOBAHE NPOEKTYBAHHSA I'BPH/HHX COHAYHHX
EHEPTETHYHHX CHCTEM

Manopux Pocmucias Oezoeun, cmyoenm zpynu AKIIm-23-1
Hayrosuis kepicnux: k.m.n., oonenm JdTazonda Anopia Ieanosuy
{eano-@panriscuinit nayionaisnull mexnivnni yiwicepeumem naghm | eazy

Ha ceoroouiwmiii neHs po3spo0ieHHs €HEPreTHYHMX CHCTEM 3 BHKOPHCTaHHAM
BlLAHOB/LIOBAHKX Jxepen edeprii (BJAE) OGadyernes, nepw 3a Bee, Ha HU3LI | HIKEHEPHMX MAXONIB
110 MPOSKTYBAHHA OKPEMUX KOMNOHEHTIB. Llg CBIIYNTE NPO BIACYTHICTh HAYKOBO ODIPYHTOBAHOI
METOJOMONT POSBUTKY EHEPIreTHHHNX cucTeM 3 Bhukopuctandsm BJIE ax eamdoro nijoro.
OnTuMizamias napaMeTpip OKpeMHX BY3/IiB 1 metancii ycknagnena wepes 30ypeHHs, BUKINKAHI
B3aEMOMIEI0 MK KOMMOHEHTAMH, TX PO3MINIEHHIM 1 HecTadlThHICTIO YMORB podoTH. Bupimenns
il npoOnemMm MOME TOAATATH Y CTBOPEHHI ONTHMAIBHHX TEeXHOMOTTYHIX KOMIUIEKCIE,
NoOVAOBAHMX HA pPeajisauil CHCTEMHOrO HAyKOBOTC MIAXOAY, MOCAHAHHI pI3HOMAHITHHX
METOIE Ta 3aCTOCYBAHHI HAVKOBO OOTPYHTOBAHNX TEXHIMHIX | TEXHOMOM YHIX PIIIEHE

OcHosrl kputepit nopuaHol edepreruynol cucremu (I'CEC) srmouvaTumyTs BapTicTh
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i #
CHCTEMH AK OCHOBHHI CKOHOMIMHWIT KpHTepid mono kinbkocti pukkaie CO: BiI XH3CABHOTO
TeHepaTopa Ta pIBeHb BHKOPHCTAHHA HERLTHOBIIOBAHOI eHEPrii AK exonorivHl kputepii. Kpim
roro. aedinnt edeprii Oyae posrasnaries sk kparepiii Hamifnoer. ae 'CEC mae guanosinaty
BUMOraM 10 HasautTwkenna cuctemu. Lli kputepii 3abesneuars 30anancoBanimii niaxia sk 1o
EKOHOMIUHOT JOLILHOCTL, TAK 1 10 KO0 THOT CTHIKOCT 11 4ac 00C/HyrOBY BAHHACHCTEMIL,
Cranuil po3BHTOK BHCOKOTEXHONOPIYHMX KpaiH NOAArae v BUOIPL €KOJOITYHO 4uCTol
EHEPIETHKH, KA HE 3@BIABATAME WWIKOAM MaHOyTHiM noxkomuiam ta gosxiuno [1,3]. 3a
npornozom Miskaapoanoro enepreTuunoro arentersa (MEA) y 2024 pomi notysnocti BJIE
BHPOCTYTh HA 278T BT, 110 Ha 19% Ginsuie nopisHiooun 3 2020 pokom [ 1.4].
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—Wind and PV — Hydropower —Caoal Natural gas

Pucynox | — 3aransxi noTyacHICT] BiA PISHHX BHIIB MAJIMBA | TexHonorii | 1]

CoHguHa T8 BITPOBE BEAMCAKYTHCH OCHOBHMMM BEKTOPAMIL POIBMTKY CHCKTPOCHEPICTHKMN
BUIIOMY, & HE TUILKH 1100 BIIHOBIIOBAABHOL. Lle MojkeMo nobauuTi 3 nporiosy Beraiosiennx
MOTVIKHOCTEH B 3a7&GKHOCTI BIL THIIB MATHBA T4 BHKOPHCTOBYBaHUXI Texuonoriii (puc. 1.1).
[MepenfauaeThea, 10 BITHORTIORAHI mKepena exeprii 10 2025 poky o0KEHYTH BHPOGHHIITRO
cHepril 3a paxyHOK CHAMIOBAHHA BYriJUIM | TAKHM YHHOM CTanyTh HafbLIbLmM JDKepeliom
eeKTPOSHepPT1i ¥ CBITI . Takox omKyeThea, 1o 10 2025 poxy wactka BJIE y saransaomy obcssn
BHpoOHHITRA eaeRkTpoeHeprii cknane 35%.

Mixuapoase areHtcrso 3 piaHosmosanux miepen eseprii (IRENA) ony6aikysano
WOPIMHOIO  JOMOBLAL MO EKOHOMILD  enekTpoeHepreTikn  «Bapricts  BupoOuMUTBA
IEKTPOSHEPIT 3 NOHOBIHBAHHX jskepen B 2020 pory (tada 1.1) .

Tabmamus 1.1

BapricTs eaeKTPOSHEPTTi B 3aNSIKHOCTI Bid JDKEpEna

Jxepeno eneprii 2010p. 2020p. Imina y
(S/eBr-roa) (S/wBr-rop) | BigcoTkax (%)

biomaca 0.076 0.076 0%

['eoTepmansHa eHEpreTHKa 0.049 0.071 45%
['iapoenepreTuia 0.038 0.044 | 8%
Consuna enepris 0.381 0.057 -85%
Konnenrpaiia constnol exeprii 0.340 0.108 -68%
Birposa eneprerunsa (Oeperosa) 0.089 0.039 -56%
Bitposa edepretura (MopchKa) 0.162 0.084 -48%
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MABULIEHHIO eeKTHUBHOCTI rocrnoaapeLkol MANBHOCT] PITHHX 34 ODCArOM CrO:KUBAYIB eHeprii
TA CTAJNIOMY PO3BHTKY CYCIINLCTBA,

OcranHiMH POKaMH BIAHOBIIOBAH] CHCTEMH, AK-OT ABTOHOMHI COHAYHI POTOCAEKTPHHH] T4
BITPORI YCTAHORKH, HAOYJIM WHPOKOro MOIIMPEeHHs y criTl. OaHAK Taki CHCTEMH HE MOKYTh
zafezneynTn DesnepepBHE ENEKTPONOCTAYAHHA, OCHOBHA 1X pobOTa 3aJEKUTH BiJl CE30HHHX
tharxropie: oroenexrpuuni cucremu manoedexTHBHI B MOXMYPl [HI, @ ABTOHOMHI BITPOBI
VCTAHOBKY HE 3ABXKIAH MOKYThH MIATPHMYBATH MOCTI{iHI HABAHTAWEHHS U&pe3 IHAYHI KONMHBAHHA
WBHAKOCT] BITPY MPOTATOM POKY. 3 Orisy Ha ue, kKoMOIHALIS KibKOX BiJAHOBICHHX JUKEPEn
eHeprii € DibI BUTAHOK 3 TOYKN 30pY BAPTOCTI, eeKTHBHOCTI Ta HAAlitHOCT], HIXK CHCTEMA HA
OCHOBI OAHOTO Aikepena [2,5]

Taki komOiHOBAHI  CHCTEMH  BHKODHCTOBYIOTH  TOPHAHHMH  BIITHOBIKBAHHMIA
enepreTuyaumi  cuctemamit (TBEC) 1 sanmuaroThes oaHMMH i3 Haiibinblie 3pocTarodmx
CEerMeHTIB pHHKY. B peayabstar niixnoyeHHs BITPOBHX Ta COHAYHHX (OTOENEKTPHYHHX CUCTEM
CTae Bee Gkl J0CTYITHHM

[MOpuIHI cHCTEMH eIeKTPOKHBIEHHA MOXYTh OYTH CIHPOEKTOBAHI AK aBTOHOMHI abo
mzKmodeHi a0 mepeki. Pozpolka Ttakol CHCTEMHM BPaxoBye 4ucieHH! (akTopH, 30Kpema
JIOCTYTHY NOTYKHICTh, BAPTICTh €NEKTPOEHEPTI Ta METEOPOAOT HHI 0COONHBOCTI KOHKPETHOTO
MICIS pO3TAalyBaHHA, Mepemesl CHCTEMHM 3aCTOCOBYIOTHCA Tak, Mo 3a0e3ncdnTH NOKaibHI
noTpedn B CHEPIIT, & NPH HASBHOCTI HAUTMLIKOBOI NOTYKHOCTI il MOWHA NPOAABATH B MEPSKY
A nepegasi 8 perionn 3 geditrom eneprii. Y BHOAAKY HEZOCTATHBOrO BHPOOHUUTEA eHEpril
3 BIOHOBIEHMX [DKEPEs, HCOOXIAHA MOTYMHHICTD MOMKE BUHTH 3 MEPERKI, WO BHKOPHCTOBYE
CINOAHBAHHA B J00ATKOBHX Halﬂﬂﬂi‘l‘i}rﬂﬁ‘lax,

[Min wac npoxomwkends supobuuuol npaxtuxkm Ha ¢ipmi «ZPUE Vkpaina» npuitmas
De3nocepeaHio YIacTk ¥ BCTAHOBIEHHI Ta HANATOKYBAHHI MOIYILHHX HAKONIYYBAYIB eHepril
BEIHKHX TIOTYXKHOCTEH, 8 TAKOK TPOBOOME OOC/HIIMKEHHA CHCTEMH ABTOMATH30BAHOTO
yopasmuns SPS-Control, sxuii  wonrpomoe podory BCIX HNPHCTPOIB, BCTAHOBICHHX B
eneproakymynaropi ( puc.2).

Taxnm uwaOM, nns 3adesneyeHHA MAKCHMMANLHOI e(eKTHBHOCTI CHCTEMH, CKOPOYEHHS
BUKHITE Y HABKOIHITHE CEPETOBHILE TA MiHIMIZALil BHTPAT HA BUPOSHHUTRO eHepril HeoOXiIHO
BUKOPUCTOBYBATH METOaM Daratokpurepiansuol onrtumizauil ta ynpasminua. LI wmeronn
NO3BOJAIOTE 3AMIHHTH ONTHMANLHY CTPYKTVPY CHCTEMH i ONTUMI3yBAaTH PO3MOMIN eHeprii,
OTPHUMAHOT 3 PISHHX [KEpes

Orxe, eHepreTHdHl CUCTEMH 3 BHKODHCTAHHAM BIAHOBMOBAHHX [DKEpPE] €Hepril — ue
3pyuHEMIl Ta ekonoriuumii cnocid 3adesneunTn OynMHOK enexTpoeHepricd. Borun mae pennknii
pecypc AN NPOrpecy Td CTAHE OCHOBHUM BUPODHHKOM enexTpoeHeprii y maiibyTHbOMY.
[epesaru sukopucTanns:

» EXOnoriaHicTs - He BHPODNSAE BUKHAIR 320pYAHIOIUIX PEYORHH B aTMOChepy.

« EXOHOMIS KOWITIB,

* 3pyHHICTL — JOCTYNHA ¥ OYAL-SKOMY KYTOMKY CBITY.

» HaziftsicTs - CTaHLl Ta KONEKTOPH MAKITh TPUBATHI TEPMIH Cy KON

ExomorigHo 9HCTHIT Ta TOCTYMHIIT BUPOOHHK eHepril, AKAil MaE BeMHKHIT MOTeHIian ans
nporpecy. Bona nonomose 3HHINTH 3a€XKHICTL Bil BHKOMHONO MaluBa Ta NOKPALINTH AKICTE
HABKOIMIIHBOIO CePEioBHIILA,



Ay

PucyHok 2 — ABTOMaTH3OBAHE YIIPABIIHHA HAKOMHYY BA4lB CHEPIil
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EKOTONTUYHI OCOB/IHBOCTI NONYJIAIIA HABYKIB API'IONA EPI’UHHD{A
(ARGIOPE BRUENNICHI) HA TEPHTOPII IPHKAPIIATTS

Heimena Beponira IOpiiena, yaenuun 11 kaacy
Hayroeui kepigrur: Yaine Oxeana Muxaitnisna,
Homuncoicuti aiyefi «lomerexmy

IlaBykiB MOKHA BHKOPHCTOBYBATH HK OIOIHAHKATOPH CTaHy NPHPOAHMX EKOCHCTEM
[lpukapnarra. [1] YUsncensHICTE Ta WIABHICTE IXHIX MOMYJAUIH KOKHOrO POKY 3MIHIOETHCS.
lpnunHoR 1bOMY CNYTYIOTH NpHpofHi npouecH. Taki sk nepemillieHHs Ha naeyTiHI abo 3a
nonoMororw TeapuH. [lpote ocTaHHiMH pokamn Ha Teputopii Tlpukapriarrs Bce wacTiule
AOMIMAIOTH BIULI MABYKIB, AKI HE € XapakTepHuUmH Ais Knimaty periony. TIpusuHow uboro
cTana Mirpailis pisHEX BHAIB 3 TIBJEHHUX PEriOHIB HA NIBHIY BHACIIAOK rAofanbHOrO
MOTEeNnNiHHS, & TAKOW NOCMNOAAPCHKOl TANLHOCTI THOIHHN.

TTpoaHani3oBaHo  ekoNnori4Hl  oco0UBOCTI  YIPYNOBAHE naBykiB Apriona  bpronHixa
(Argiope bruennichi) na Tepuropii Ipuxapnarra, 3okpema, Joandcokol T (m. JTonuna, Isano-
Dpankisceka 001.). I[ocnimxyﬂanu Mopeosioritni 0coONMBOCTI 0COOHH, a TAKOXK 4HCENbHICTh
Ta WiILHICTE nonyJiAuiii Ha npupoaroMy SioToni pisHOTPas's Ta arpoLeHosi.

Busiavetio, mo Mopdosoriaui ocobiHBOCTI 0CODHH NMABYKiB apriornH e BiipisHsIoThes
BIO IX MIBASHHHX POZTAYIE, HE3RAKAKIUN HA BIAMIHHICTE YMOB KNIMATY, TIPOTE fedaki 0CoDHHM
nepepamand 3a posmipoM. (doto 1) Jocniakeno piske 30IMLMEHHS YHCENLHOCTI TABYKIB
apriomu bprowrixa B 2023 por Ta 11 sumxenna v 2024 poni Ha omuiit 3 ginsHok M. Jlomimsm, mo
MOACHIOEThCA  cTabimizamiey monvismi Xmkakis, byvno 7I0CTimKeRD NONTHDEHHA MaBVKIB
aprionn  bplokHixa Ha TepuTopil rpoman [Bano-®paskisckkol ofnacti GaMsbkHX 10 rip.
3'ACOBAHO. 110 JaHHI BIUI DO3NOBCKIINBCA 110 Beifl TepuTopii JIONHMHCLKOI Ta CyeinHix rpoma,
SIKI pOSMILIEHi B HipebRii MicuesocTi. Bussieni Micin ocenenys nonyaauiii aprionn Bpionnixa
HAHECEHO HA KapTy periony.

doTo 1. C&M:ca uanyxa apnoa Bpronnixa

Orxe. sHacninok rnobansHoro norennisHs nasyk Apriona bpownixa mirpyveae v
nepearip’ s Kapnart, a Takoim Ha ripceky TEpUTOpiK o0nacti. IXHA YHCENbHICTh € HEIHAYHOK),
TOMY NoOTpedye NoJANbILINX CIOCTEPEHKEHE.

ChHucor eUROPRCINNROT 1EMepamyni:

1. Bionoriune pizHomanitTra Yxpainn. duinponerposcbka ofaacrs, [Tasvku (Aranei);
vouorp. / Q. B, [Mpokonenko, 0. M. Kyunax. O. B. Zvkos. O, €. IMTaxomos / 3a 3ar, pea. npodh.
Q. €. ITaxomoea. - 1. : Bua-so duinponerp. Haw. va-Tv. 2010, - 340 .

2. ["mibosHbEa H «XHTPOCTIIeTI HIA Ta METAMOP(OIHH,
http/iwww naturalist.if ua/?p=68

3. Tpvekapenwka L 2. T. Ocnoen 3oononi. Jexmitanii wvpe: Hapa. nmocif. ans cTviaenATie
MefarorigHry hakyIsETeTIR BANHY HARUATLHNX 3akname — [lepeacnag-Xwmensaunsenti: Bug-so

IMepeacras-Xmensanubknii JITY im. ['prropia Crosopomms., 2015 — 186 ¢
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CEKIIIA 2
HAVYKH ITPO 3EMUTIO

OCORJIHBOCTI TEOJIOTTYHOI BYI0BH
ADPPHKAHCBKOTO OCAIOBOTO BACEHHY TAYIEHI

Kosain Oirexcanop Muxaiciosuy, cmyoeum zpynu H3-23-1
Hayroauir kepienur: dou. xaedpu I'PH, Omeavuenre Baaepin I puzoposuy
leano-@panricesicnil nayionaan it mexuivuni yricepeuntem wagimu i 2azy

Ocanosnii Saceiin Tayaeni BIIHOCHTECA A0 KOHTHHEHTAJALHHX Oaceiinis i € HalGiApILHM
BacefiHom Ha miBHIHOMY 3axomi Adpuku, fioro maoma cranosuTh Maibke 2 man kv, Bin
PO3TALIOBYETHCH B MIBHIYHI 4acTHl Mani, cxianiii 3001 Maspurasil Ta NiBIeHHO-38X1THWX
paiionax Anxmpy. Bacelin HeOCTaTHEO BHBYSHMNIL, MPOBEASHHH TINEKH KOMILIEKS reodi3naHnx
POOIT ¥ HEeBENHKOMY 00 €Mi Ta BUKOHAHO OYPIHHA NOOAHHOKHY CREPANORHH, 110 Darato B HOMY
MOB'A38HO 3 THM, L0 FeQIONOPO3BIAYBajibHI PODOTH NPOBOMAMIICH KOMIAHIAMH PI3HHX KpaiH. a
TAKOK 3 TpuBanumyu BliCbkoBuMK Konpmikramu B perioni. [lepmwi nowykoso-po3sinysaibHi
poGorn Ha Hadty nodandcs B J0-B0-Ti pokM MHHYIOrO CTONTTA, TPOTATOM SKHX OVIH
ApoOYPEHi YOTHPH CBEPANOBIHM, 181 B Maspuradil (AGoaor-1 1 Oyacca-1)1 agi 8 Manm (SpGa-1
1 Atoynna-1). Ha cooroani npobDypeno Benoro 8 CBepasiioBMH 1 NPOBENEHD He3HAuHUH olcar
reodiznaHore npopimosanss, B pesyneTaTi Aoci HeMae OJHO3HAUHHX JYMOK Mpo OvaoBy,
icTopiv) (hopMyBaHHA Ta NEPCNCKTHBN HAITOra30HOCHOCT Daceiiny,

Ocanosuii Gaceitn Tayaeni posrawopanuii B Mekax 3axigHo-AQpUKEAHCHKOTO KPaTOHY,
OHOTO 13 I'ATH APUKAHCHKUX KPATOHIB 13 KPHCTATIMHHMH TOPOJAMH OKeMOpIfiChKOTO BIKY.
haceiin safiMae [leHTpanbHY YacTHHY KPaTOHY, IO JO3BOJAE NMPHIYCKATH MPHCYTHICThL He
TIJILKH MPOTEPO3OHCLKHX, @ i apxelicbknx nopia y foro gynmamenti. @ynaament Oaceiiny He
PO3KPHUTHIT 3KOAHOID 13 TpobypeHHx ceepanoBrH. 3a reodi3vaHHMM JAaHUMH 1 Pe3yNLTATAMH
BHBYEHHSA BHXO/IIB HE MOBEPXHIO BIH NPECTABIEHNIT TAKOX MAFMATHYHHMH YTBODEHHAMI.

3a ceoew BinHOCHOK TekTOHIuHOK crabineuicrio Gacein Tayaewi piapizssersca Bin
CYCITHIX CKMAfHNX obnacTell, Takux sk naHwor Maepurtasiaie Ha 3axoni. [laromeiiine Ha cxoni
(puc.1) [leskl JocmaHHKH BUALNAKTE OBA THOM Mex OacefiHy: wono cradiibHICTh 1
mobinbaicTs, Ha niguoui 1 niggui Gaceiiny OcagouHuil HOXON MAe CTidki mexd, nos'szadi 3
uxomami (yrnamenty. Ha miroui Bin odmewenwii mmtom Perifat, Ha miBaHi — maToMm
Menneo (aGo Men), Ha exoni Ta 3ax0i, HABNAKK, 4OXO00 NEAKHTh HA PYXOMHX 30HAN. 3aXiaHOK
mexcerd € Maspuranign nporsokaicTio nosan 1800 km mik nisaennuM Mapoxko Ha misHOMI 1
Creppa-Jleore wa meani. Born npocrarawotees y Oik xpeGra Perbat, a 3axigHa wacTuHa
Magpurania sasypesa nig npubeperkanii Cererano MaspuTancer il ocaposiil GaceiiH,

=
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Pucynok 1 — Kapra ocanororo Gaceiiny Tayneni
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['ypma.

Baceiin Tayieni ckhnazaeTbes 3 JIBOX BeNHKHX nokemOpitichkux aenpeciii (pue 2):
nenpecis Maxreiip na saxoni 8 Maspuranii 1 onnoiimenna 3 Gaceiinom genpecin Tayaeni na
cxia, B Mani. [lenpecis Tayaesi. opieHTORAHA HA 3aXi - CXijl. 2HAYHO MEPEBULIYE 32 POMIpaMN
nenpeciky Makreiip, sKa OpieHTOBaHa 3@ HAITPAMOM TMBHIYHMI 3axin - misaedHuil exig. Y
i BHIMHO-3aX1AHIX paionax genpecii Maxredp TOBIIMHA 10NEBOHCHKHX OCAIOBHX BIIKIAAIE 34
reoianaHIMI JaHUMHK CArae noHan 2.5 KM y MiBAEHHO-CXIHUX pajioHax. ane He rnepeBHiIye
2KM.

FAXGHO AP URARCEXME KPATOH
Cross-sacion lIna (Figurs 2)

Fannoriumss pospia Bousdionoougou- Bourmkekougou

Pucynox 2 — Kapra ta npothine misoennol oxpainu Saceiiny Tayneni

Ha Ginbuwiii yactual aenpecii TayaeHi TOBUIMHA UHX BIJKIANIE MEHLIA | HE repeBuinye 2
kM, OcHoeHa ocoOnueicTe OGaceiiny TaylaeHi NOB'M3aHa 3 BEAMKOW TOBLIHHOW | LIHPOKHM
PO3BATKOM TOKeMOPIICHKITX OCAIOBHX YTBOpeHb, fAKi ckaanawoTe a0 30% pospisy ocamosmnx
BLUIENAMIB. Y Dacefinl BULIAAKOTHCA TAKOK HE3HAYHI 33 POIMIPAMH NAJe030HChKI 3aiaiuti, Ak
NepesaiHo HAKIANAIOTECA Ha AOkeMOpiiiceky cTpykTypHy nosepxHio. Cnin 3asHaqMTi. MmO
naneo20iickkl 2anajHHaK OiBIIOK MIPOK MOIINPEH] Ha MiBHOUI DaceliHy,

38 JTONOrYHIM CKIATOM OcanoBuil Yoxon DaceiiHy B HIDKHIN 4acTuHl npencrapieHuii
BePXHBOMPOTEPO3OHCBKHMH MICKOBHKAMM (TOBLIHHOK 10 IEKUILKOX COTEHb METPIB), Han
SKAMM 3ANAra0Th FIMHUCTI CIAHIN 3 MpoIapKaMi KPEMEHHCTHX nopia i mekorukiB. [ iHpCTI
CllaHUl 3a MABHILEHUM BMICTOM OPIaHIYHONO BYTINEUH HM3KOK) AOCHIIHUKIE BIAHOCATHCA 110
nadrorazomarepuncokux, Marepunceki  nopoau  30araueni  CanponeneEol)  OPrasivHOI0
peuoBMHOO 1 nowmpedt B genpeciax Makteiip 1 Taynenm. Ilaneczoiickknii  kommaexc
BCTAHOBJICHHIT, B OCHOBHOMY, TI/IBKH B PO3PI3axX HEraTHBHHX CTPYKTYP - JACMPECiii, CHHEKII3.
KemGpiiicbko-cunypiiicexki  siaknanu ckianeHi NiCKOBHKAMH | CJAHLEBHMMH TOBLIAMH 3
KAPOOHATHUMH TIpOIIApKamMi Y BepxHifi wactuni. [lommpeni B cunypl rIHHHCTI CHAHII TAKOMNK
MKyTh  Oyrin  HafiTorasomatepuHchKMMH  nopoaaMu.  JleBOHCEKMIT  KOMDEKE  nopia
NPEACTABISHHI YepryBaHHAM BAMHAKIE Ta MEPresis i3 NPOWAPKAMH MiCKOBHKIB Ta [JIHH.
KaM'sHOBYTEHI BIIKNAAM B HUKHI{T YacTHHI CKIaneH! kapOOHATHO-TIMHHHCTHMI BiAKIANAMH, a
Y BEPXHBLOMY BULAI NpeicTaBiedi miuaHo-riMaucTumi. ToBlmba BIIKNAAIB 3MIHIOETLES Bij
200 no 1000 m. B yenankosanux sig (PyHIAMEHTY CTPYKTYpax 0CagoBoro 4oxna (zanaausax i
CHHEK3aX) RBCTAaHOBNEHI KOHTHHEHTAJLHI BIIKIANH HIDKHEOI KpelaM, sKi CKIaneHi
YEPBOHOKOMPHUMHE nOponaMu. YepBOHOKONIPHA TOBIUA IMUPOKD MOWMPEHA B MIBHIUHIL
CXIOHIH Ta B UEHTPaibHId uyactmnax Oaceliny, ne BOHA NEPEKPHBACTLCA KOHTHHEHTLIBHOIO
Ceépield  HeoreHoBWx Bimkmanmis. Ha npomikmifl KOHTHHEHTANBHIN TOBIMI, MICHAMH HA
(yHaamerT B npuOOPTOBHX 30HAX i3 PO3IMIBOM 3A1AIAKTE MOPCHKI | JAryHHI milladi Biaknaim
BEPXHBOKPEHA0BOIO | paHHLOMIOLEHOBOrO BIKy., Ha nisHiMHOMY 3ax04l TepHTOpil Biakmanu
BePXHEO! KpeiH v HILKHIN HaCTHHI CKIAJIEH] BATIHAKAMM | TITAYKOHITOBMMY MICKOBHKAMH 13
fepelapoByBaHHAM BalHAKIB, TTTIH Ta MEprefis.

Takos wHPOKOro noWKHPeHHs HA0YIH KOHTIHEHTANLHI YTBOPEHHSA MiOLEH-TLTIOLEHOBOIO
BIKY, UI0 YTBOPHNHNCSA B 3aKMOYHY KOHTHHEHTANLHY CEpii0, AKa MPEACTABIEHA TIHMHAMMY,
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nickaMi, rpaBesiTaMy, KOHIJIOMEPATAMIL, 4 TAKOX OCALOBHMI Opexqiamu, y.ﬂamcamn TJIHH,
aneBpomTIiB 1 SAMAIIKAMH OKPEMEHINIO] JaepepHHu. BigknanenHs YeTBEPTHHHOTO BIKY
NAPAKTEPH3YIOTHCA  PIHOMAHITHICTIO 1 NMPEICTABIEH] CTPOKATOK) 3@ CKAANOM  TOBLIEK
KOHTHHEHTAJIbHIX Biakiaais ain3osuanol Oyaosu. [ToBcioaHuii PO3BHTOK OTPHMAIH NOKPHBHI
2AMI3UCTO-NATEPUTHI 1 3anizmucti wipacu (mineHi SoBoRMAHI naHuwMpl), pigmwe - cnign
BynkaHisMy Bussaeni B Hux Ha teputopii Mani pomosuumia OOKCHTIB CTAHOBAATE 10 3%
CBITOBUX 3AT1ACIB.

OCOBJIHBOCTI FEQJIOTITYHOI BY/IOBH NAPH3BKOT O
OCAJIOBOI'O BACEHHY

Pioyn Kamepuna Isaunicna, cmydenmua cpynu H3I-23-1
Haywroauit kepienur: acwemenm kapeopu U'PH, Kanuniit Temana Banepiiena
lecno-Dpanricesrnit nayionanspift mexyivuuit ynieepeumem nagnm i 203y

INapuseknii ocanosnii Haceiin 3IHAXOANTECA YV OAHOIMEHHIH 3amaznHi, B UEHTPl AKOTO
3HaxouTees micto IMTapus Bin safimae Ginbie ugepm teputopli kpaivi. Y npupojaHomy
Bianowennl ue Oaceiin pikn Cenw i3 T NPUTOKAMM 31 COPUATAUBHM NOEAHAHHAM POJIOHHX
TPYHTIB, PIBHHHHAONO penbey, TENIOro i BOIOroro KaiMaTy.

Y reonorivHomy BinHomenH [lapnsbkuii ocanoeuii Gaceiin € GaceiiHOM, AKHIT YTROPEHHIT
BHACAIIOK TePLUMHCLKOIO OpOreHesy, 3anoBHeHnil NOCHidOBHUMM MOPCHKIMH BiAKIajaMu Bl
Tpiacy A0 nmoueny (puc 1),
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Pm:yumc 1 — I'eonoriyna kapra Haplmbmm DBEI,II,GBGF{} Oaceiiny

lle ocanornit Gaceiin, skuil Mae (popmMy KOTNOBHHI, BIAKpHTOI B Hanpsawmky Jla-Marmy i
Arnantuki. Bin Brimouae 8 cebe BCw nnouy Boaozdopy p. Cenu, 1 3HaYHO! yactuan p. Jlyapu,
a Taxoz npudepenni perionn 8 [likapail ta Hopmananil, sxmouaioan Commy.

LenTpanena wacTuHa Oaceiiny 3HAXOMWTHCA HA BUCOTI Ommnko 100 M, waiismmi nacma
3mifiMarTeea 10 S00 M (TOmOBHUM YHHOM Ha CXOM | miBAeHHOMY cxoml — B JloTapuurii i
[Mamnani). Ha nepudepii Oaceiiny posTawosaHi cepil AYronomidHO BHTATHYTHX KYECTOBHX
MACOM 3 KPVTHME 30BHIIHIMM | MOJOTAMH BHYTPIIIHIMH CXHIAMH.

TMapusbknit ocanoeuil Gaceiin sansrae Ha TrIMOOKO 3aHYPEHIT KPHCTANIHHIA OCHOBI,
HMOBIPHO, HEONPOTECPOIONCLKOIO MNOXOMKEHHA, NOPOLM AKOI OATYIOTECA KAJOMIHCBKIM
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OpPOreHe3oM.

Ilican epoaii periony B keMOpil 00NACTL MOKPHTA MITKOBOIIAM 1 BIIKNANAIOTHCA BIZKNAIN
(nickoeuk 1 cnadui). YV cunypl niji A€ TeKToHIKH Mt ManGyruii [lapusskuil ocapoBnii
Gaceiin Binpusactsea pia lonasanu i apeiidye 3 MikpokonTunenTtom ApMopika.

Ha nouatky eoueny, nepiony MOpPCBKHMX TPaHCTrpeciil | chmajie, MOpe, [0 HAIXOAMIO 32
Ml BHIYHOT'O 38X0/1y, 3HOBY BTOpriocs B ueHTp Oaceiiny, ax 1o Hlamnani na exomni ta wa Lib-ne-
Mpanc Ha migani. Bigoaaao Tees NiCKH, riMHy T4 BANHAKH, BEJIOUAK04H micky bomana.

ITi1 wac MAeliCTOLSHOBHX 3aMeleHiHn PiBeHb Mopa nanae CeHa npuiiMae KpyTilmmil exun i
NPOAOBAKYE POZLIHPKBATI CBOK) A0JMHY. B KiHU nieficToueHy 03€po, YTBOPEHE TAHEHHAM
kpumanoi wankn [lisnivnoi €sponu 1 posrawosase ua nmisgens Big [lismiunoro mops.
BHIHBACTECA HA pieedt [la-ne-Kane i Bmanae B ATHanTHYHHI OKeaH, BHKIHKAIOUH CHILHY
EPO3IK) TPETHHHOrO 1 KpeizoBoro BiAKAAMIB, TAKMM 4MHOM BHKONYHOuW Tla ne Kane i
BlaoKpeMao04H ITapnsskuit ocanoeuii Saceiin Big Anrail (puc.2).

Ilix wac ronoueny Ha kKiHeUs 3nenedins, (eHa, AKa 3HAXONHTh MEHII BAKKWI MIAX,
BiJIKJTA/Iae MYJIH Ta MCKH, YTBOPKOKMN OCTPOBK, AKI MOMKHA NODAa4YNTH | ChOTO/IHI.

w VOBGES .
PLAINE

ParS DALGE LEE YWELINES ERIE CHAMPAGHE PLATEAU LORRAIN
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Pucynox 2 - [eonorianui pospis wepes [apnssrni ocanosun Gaceiin

Takum uuHOM, riraHTchkuil Oacelin kapDOHOBOrO BiKy naroBaHuil mik 295 1 315
MIALHOHAMM POKIB TOMY, CDOPMOBAHKMI HA MO0 CXIZHOMY KiHUl, 1€ HAKONHULINCL nosaa 5000
MeTpiB ocamie. [nmi nepmoxapbonoei Bizknamn, mo GymM JOCHIIKEH] T4 KOHKPETH3IOBAHI B
OCTAHHI JECATHIITTH, MUDOKO MNOXOBAHI HA KUIbKA KINOMeTpiB rnuboko il 0cagoBum
NOKPHBOM.

Lleit Haceiin poO3MEKOBAFHIT IPEBHIMI TePUIHCEKIMH MACHBAMH | MEKYE 3 AKBITAHCBKUM
Gacerinom, gomigor Cora Oima mexi bypryrail Ta 3 HiMEHBKO-TIONBCHKOK PIBHITHOK Oins
daamanacekoi pipuuay. [Tapusekuii Gaceiin € BenHYE3HHM 0CaNDBHUM DaceiiHoM 31 CKensMu
MOPCHLKOID, 038PHOTO Ta JATYHHOrO [MOXOMEHHS, MOTiM PIYKOBHMI HAKOTHYEHHAMH Y LEHTDI
Gaceiiny (HaBkono [lato-Teeppi), rnnbuHoK moHan 3000 MeTpiB Ha repLHCBKI T OCHORI

MMapusbxuit ocanosuii Gaceitn npeancrasase ocanoBui nanmwadr, AKul CKIANACTECA 3
BENMYEIHUX PIBHUH, naropdiB 1 HU3bKOripHHX mato. ['eomopdionorisa, sk 1 POCAMHHICTD,
PIZHATHCA 3a0€KHO Bl PISHOMAHITHOCTI OCA/IOBUX BHXUIHHX MOPI/]: MEPEBAKHO BAMHAKY, MY
(necosi wnonn), ranuan ta micky. Llein Gaceiin € HeBlA'€MHOK HaCTHHOK AHMIO-NAPH3BKOTD
BHYTPIIIHEOKPATOHHOrO Ocazmoeoro Oacelimy 31 CnadKHM TPOCITAHHAM, KOHTPONBLOBAHIM
NEPERAMHHD EBCTATHYHHMI npouecaM (3mMian piBHA CRITOBOrO OKEdHY 38 PAXYHOK 3MEHLIEHHS
Ta 301JIbIIEHHS KIIBKOCTI BOIM B HEOMY ).

V uentpanewiii yacTuni 3anagnan nodnnsy [lapmxa | Ha miBoeHs Big HBOIO BIAKPHTO
Oimpime aecaTH PoAOBHIT HATH, TOB'S3aHHX 3 JOKATEHHMI TIHATTAMII B HOPChEUX
Blaknasax. Brasani miaHaTTa nepesakHo rpynyiotees B oadtHkmnansil sonn (Kynow,
Mlaprper, Iaii-an-b’ep, Bineme, Cen-Mapren-ne-boccena, lllaropenap, Bamanc ta in.).
HadToHOCHICTE TYT TepeBakHO TIPHYPOUEHA 10 TPINMHYBATHX, OOMTOBNX | prdorerHnx
nopin zorep-mansmy (Gaiioc, Gar 1 kenosei-Okchopa cepenHbOl T4 BEPXHBOL HOPH),
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PO3MINEHHX perioHaJbHUMHI Hey3rokeHHamu. [lickosuku pery € Had)TOHOCHumu Ha
ponoeu I'penpins. lloknaaw nadTh BufBIeH] TakOX Yy BLAKNANAX HHUMHBOT Kpeian
(Gapemy) | Tpiacy.

Ponosuwa [Mapusekol 3anannHu NEPEBAXKHO CTPYKTYPHOrO THOY | OPHYPOUEH] HO
NOKANBHUX AHTHKIIHAJBHHX 1 KYMOJOMOMIOHHMX CTPYKTYP, #AKI MICUAMM VCKIAXHEHI
713" FOHKTHBHOK JIMCJIOKALIER. 3VCTPIHATLEA TAKOX JITONONYHO ekpaHoBaHl (porosHLle
Lllaropenap) i aiTonoriuno 0OMemxeni noknanm,

Haiidinemium e Harore ponororuie Kynom, ske poamimere 40 kM Ha cxia Bia
Ilapika. Borno npuypotene 0 nonororo NUIHATTS Po3MIpoM 5x3 KM [1BHI9HO-CXITHOTO
npoctaranus. [TigusaTrsa mae asi sepmman (Kynom i Bokyprya)

OCOBJIHBOCTI MEQJIOTTYHOT BY/I0BH
BEHTAJIbCHKOTI0 OCA/IOBOTO BACEHHY

bypaxosa Bikmaopia Andpitena, cmydenmua cpynu H3I-23-1
Hayeoouit kepienur: dow. kaheopu F'PH, Omeavvense Baaepii Npucoposuy
leano-Dpanriceskuil nayionaasuiti mexiivuii yiieepcumem uagnmi i 2azy

benranschkuil  ocanosuil  Dacelin npuypodeHuwii 10  beHranbCbKONo OpOruHy, Lo
po3TaloOBaAHMI B TiBHIYHO-CXIAHIA 9acTiHl [HnilcsKkoro misocTposa B wrati 3axinua benranis i
IHAXOMNTECA Ha TEPUTOPIT iHliicbkoro wraty 3axinua benramis ta banrnanem Ha misaHi
Oacelin npoctaraetbes B wenbosiii 30l benranbcbkol 3arokw. [eorpadivno Gaceiin
postawopanuii Ha Tepuropli banrnagem, Innifl i 3axiguol vactuau M'sumu, B HHKHI TEull pp.
I"anr1 bpaxmanyrtpa.

Tlnowa Bexranscbroro ocanosoro daceiiny cranosnts 400 tue. km?, 3 Hux 150 the. km?
— wensd benranpeokol sarokn. 3a iHwmMu gaHumu BiH 3aiivae saransny ooy 89 000 ke,
M, 3 srmx 57 000 km° Ha cyim 1 32 000 KM> Ha Mopr ao rnuoram 200 v

DopmysariHa BeHranbebkoro ﬁaceﬁﬁy pO3NOMANOCH NPOTArOM Kpeian 3 andepeniiniHum
onyckannam. Lleil nepion sinnosigac siaknaneHHio cybaepansrol tbmﬂnlmlhﬂm ﬁonnvpcwm
dopmamii Ta i1 daniaTeHOrO BapiaHTy HEPEmaTKORHY BAMHAKIE 1 CMAHIEBHX MiCKOBHKIB
rataibebkol  hopmauii B wenshopiit 30, a Takok  cyDaepanbHHX  MOPCHKHMX  OCAniB.
BiaknaneHHs HacTHHM OpPOreHHHX Biaknaais 3i cxiammx [MManaiiceknx Ta Inao-BipmaHcekmx
niAHATE yTEOpHAO 20 KINOMeTpOBY TORNIY Ocafoeux ropia v benransceromy Gaceiisi.

YV TextoHiMHOMY BiAHOWEHH Benransebkuil Oaceiin MaB noginukmivny icropiio. Bia
KaM'SHOBYIIBHOIO NEPIOAY 40 BEPXHBOIO €OUeHy BIH OyB AHBEPreHTHHM KPaHOBHM DACEHHOM
i BHHHK ¥ pesynwtati posnany ['oHzsaHu e3noex pudrosoi okpainu IHaificekol mmituw. Bin
BiACOpakae BCI CBOMOUIHHI XEPAKTEPHCTHKH, MOB'A3aHl 3 KpailloBUMH OpOruHaMu. THATNCEKA
NIMTa BiZOKpeMuacs ein [OHaBaHM B HIDKHIH Kpeial, pyXawtuHch HA TIBHIY, 4 YV BEPXHBOMY
eoleHi BigOynoca mepuie 3iTEHeHHA 3 €Rpazico (puc. 1)

[Haificbka TIMTa OCTATOYHO Bigokpemujacid Big [OHZBAHH B HIMKHBOMY COUCHI 1
MPOTATOM BEPXHBLOTO €OLCHY Brepiie 3iTkHyjaaca 3 €epasificbkoR MINTOR HA MiBHOYI 1 3
BIpMaHCLKOI0 NINTOK Ha MIBHIMHOMY CXOI1,

3 Toro vacy benranscekiii Daceiin HaOyB CTaTYCy KOHBEPIEHTHOIO KpailoBoro DaceiHy

Baceiin mae asi 9Tkl da3u po3BHTKY.

- ©a3a ['onasann

- @aza nicns [oxHnsanu

[lin wac Qasn [onaBaHM KOHTHHEHTANLHI OCanM Biakjananuca B mexax rpalena,
OpPIEHTOBAHOrO 3 MIBHOU HA MiBAeHB. 3a i€ NOuaTKOBOK (a20i0 cenuMeHTalll crigysar
AEPIOa MEHEeNNaHami T4 1HILTOBAHHA 3aranbHOrO Haxwny wenbdy Ha cxia Y msHboMy
Kpeitaosomy nepioal nouanacs Gesnepepsna (aza MOPCLKOro ocamxedns s dDaceini. Mopcoke
IATOMNEHHS OXOMII0 TIPAKTHYHO Beck Oaceiin am no iforo saxignoro kpawo. Ocanosa ToBmA
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BIAKIAAANACH NPOTATOM TPETHHHOIO nepiony.

V Benranscekomy ocanopoMy daceiini cipopmyBanuch HACTVIHI OCHOBHI TEKTOHIYHI TA
CTPYKTYPHI 30HH

- 30Ha KpaHOBHX po3jomie Daceiiny

- lllenrdora 30Ha

- [llapuipua 30Ha

L)
ag*
e
=
-
i
[=1
-
)
L]
x| -
an
et a
Yurezzul 0 e s
gy | ©= fevee [ Rt =13
= Marsawam B e e i
B talos - T [
== Naneemd
L3 art na® L

Pucynok 1 — I'eosoriuna kapra benraabcskoro ocazosoro Gaceiiny

Fona kpatiociy poziosie dacenny

lla 30na posnomis, WO NPOCTAracTECA 3 MIBHIMHOMO CXOOY HA [IBACHHHH CXiz,
POIMEKOBYE IaXiAHMI KpHCTamigHWI MeTaMmopdivHMil KOMMIEKe AoKeMOpiiicbkoro BIKY B
wenkposux BiAkname. 30HA PO3NOMY, OUEBHITHO, £ PE3Y/ILTATOM PO3TArYBAHHA 1 BUKPHBIEHHS
wensosol 00nacTi nporarom  panusol  Kpeiinn, HMOBIPHO, CYNYTHBOID BHBEPMEHHIO
GazansToRMx ngas Pammwvaxany, Ha szaxin Big wiel oco0amuBOCTI 3HAXOAATECA BIAKIANCHHS
ToHABAHM, IO NekKATE HA NOKeMOpITiCbKOMY IPAHITHOMY (PYHIAMEHTI.

LHeanihosia sona

Hlenwd benranscekoro ocanosoro Oaceitny mae mmpuny noHan 100 kM Ha nisHOMI |
TPOXH 3BYKYETHCA Ha TiBIeHb. YeTBepPTHHHI OCANOBI BIIKNANH MOTOBMIVETHCA HA CXin i
INMBAKOTECHA 3 [nDOKoBOOHMM wenwpom. Ha 3axin sin bypayany nomiTHHH 0OpHB vy CXMii
(pynnamenty. @yHAaMEHT NOJIOT0 HAXHAAETBCA HA ©XI1A | YCKJAJHEHHA “HCIEHHHMH
CTYNHYACTHMH PO3JOMAMI 3  HEBEAWKHMIT 3MILEHHAMI. Y MOCTNAaNeolueHoBHiT mepion
gia0ysanoca noctynose noraudacHua Gaceiiny, Lle cnpusanio poisurky wenshGoBux kapOoHATIE
nporsrom eoueny, PoO3BHTOK MIHIHHOI 30HM NOTYAHHX BanHAKIBE B3ILOBK Kpaw wenbdy
npu3seno a0 HakornuydeHds pudie Bifosx posnomy wenkdy. Bee e cBinunTh npo nocrynory
3MIHY YMOB OCAO0HAKONMNYEHHA BiA PIMKOBHX 4€PE3 AENLTOBI 10 MOPCHKMX YMOB 13 3axo0dy Ha
exin.

[Hapuipma o

Benranseera «IIlapripha 30Ha» - ue BYy3bKa BHTHIHYTA 30HA, WO BIIOKPEMIIOE NOTYIKHI
MOCT-@OLEHORI BIAKIAMH HA CX0ml Bix menbdosoi 30uM Ha 3axomi. Lls 3oma mpocraracTeca y
T BACHHO-3aX1THOMY Hampawvky 3i cxofy Bia Kaaekytru. Bowa croctepiraeThes Ha ceficmimHIX
npodilsix 5K pidKa 3MIHA HEXHIY | BUTHH HA BlADMBaiOYomy ropusonTti «Dy, uwo sBianosigae
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eoueHoBHM partakaM (puc.2). EoueHosi sannskit nanm Ha CXid Bi 30HH BHTHHY, MOMXIIHBO,
MepexonsaTh ¥ caaHui Ta iHmi raudokoponni pinkinanu daceiiny. Lis 3oHa nana ro4aTok roacy
MONITHBHX TIPOTHHIE | PO3JIOMIB NPOTAroM oainoteny Ta mioueny. [HapripHa 30ma nos's3ana 3
rpasiTaul HHAM MAKCHMY MOM | MATHITHHM MiHIMYMOM.

Pucynok 2 — Ceiicminnuii npodine uepes mensp benraascekol 3atokn

FEOQJIONTYHA BY/IOBA AKBITAHChKOI'O OCAJJOBOT'O BACEHHY

I'namur Anopiana-Kamepuna Poyvaniena, cmyoenmsa cpynu H3I-23-1
Haywoauit kepienir: dou. kagredpu 'PH, Onensuenro Baaepiia Ipuzoposuy
Ieano-Ppankicesruit nayionaas nitt MEXHIMHIT Viigepeumem naghm i 2azy

AKBITAHCBLKMIT OCANOBHIT Oacefin Po3TAmOBAHMIT B MeXax OAHOMMEeHHO! HIIOBHHA Ha
migaHi Dpaniii a B aksaTopiil bickaiicbkoi satokn. Bin safivae naouy 6anseko 152 tie, km2,

Bin posrawopasmii  nepen [lipenesamm, 3 nieHowi  oOMekeHMH  BHCTYTIAMH:
ApmopukaHceknam, LlenTpaasHoro macuey Mpaumii, a Ha 3axoni RIAKpHBAETECA B bickaficekili
3aTOL.

baceitn acumerpuunnii. CknamgacTuii ©OpT yCKNamHeHHl CONAHOID TEKTOHIKOW, Mac
ITHPHHY KiNBKA ASCATKIE KM 1 Mae cknanHy Oyaoey. Hlupokuil raatdopmuanii Sopt (250 kM)
npocroi  OysosH.  Axkeitamcbknil  ocanosuii  Oaceiid  3anoBHeHuil  Bizknagamu  Bin
KaM AHOBYIJIBHUX 10 Y€TBEPTHHHHX, AKl IHTEHCHBHO JHCI0KOBAHI,

AKBITAHCEKHI 0cagoBri Oacelin CRIaAaeThod 3 JeKINBEKOX TEKTOHI THHX 30H, SKI PO3I1IeH
paznomamit. QCHOBHHMHE TEKTOHIYHIMH 30HAMH Oaceiiny €

- Tlipniuno-AxBiTancbkiii npormH: UuA 30Ha ¢ Haidinbwow s Oaceiini. Bona
npocTAracTheA Bif MicTa bopmo no wmicta bafionna B meskax el 30HmM 3anaraiTh 0camosi
MOPOIH ME30301CHKOrQ | KaHO30HCBKOro BIKY.

- IliBnenHo-AKBiTaHCEKE TIAHATTA. LA 30HA PO3TALIOBAHA HA niBAeHb Bia [TiBHiuHO-
AXBITAHCEKOTO ApoTHHY. BoHa ex1anaeThes 3 MeTaMOphIuHIY | MarMaTHUHIX MOpiA.

- ALypceka sanajiiHal LS 30Ha PO3TALIOBAHA Ha miBHiMHMil exig By [liBHivHO-
AxsiTaHcekoro npornHy. Bowa ckjpajaeTees 3 OCanoBAX  MOPIL  Me3030MHCBKOTO |
KaiiHo30lcsKoro Biky (puc. ).
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Pucynok | — Teonoriyna kapra AkeiTaHcEKOro ocanosoro Gaceiny

baceiin chopmoBanuii  Ha  rHDOKO3AHYPEHOMY  CXHJ  @NIrepUHHCLKOI  3aXiaHo-
E€pponeiicbkol nuarhopMn, AKMEA nepexoanTs Ha nieaui y ITepeamipeneiickruii nporun. Ha
nieHOUl Ta cxo1l oOMekeHHIT KanenoHCchkUMH cnopyaamin Apmopukadcekoro 1 LlgnrpansHoro
MacHBiB, Ha MiBAHi — Hacysom [lipeHeis | HOro NiaBOAHMM NPONOBKEHHAM. 3axiaHa mexa
abiracrecs 3 masoauow [lisniuno-Iackoncskow rpagow. OcanoBui 40XO00 1PEACTABIEHHI
HOTHPMA  KOMIIIEKCAMH'  KOPCBKO-HEOKOMCBKMIT  KapDOHATHHI,  anT-anbD-CeHOMAHCHKU
TEPUIEHHO-KAPOOHATHIN, BEPXHBOT  Kpelan  KapDOHATHO-TEPUreHHMit 1 KalHO30HCHKMIT
repurennuii. Makcumansna Tosummza woxna 10 k.

AKBITAHCEKMIT 0CANOBHIT DACEHH BIAMOBIAE TPLOM OCHOBHHM TEQIOTIMHIM CTPYKTYPaM:
Jlarnam, saxiasomy kpao posmusy LIeHTpaisHOrO MAacHBY Ta BEAHYESHOMY KOHYCY HEHOCIE
Jannemesany. Bin s'eanannii 3 Ilapusskum daceitnom noporom [lyary na nisniuno-nipHIMHOMY
CXOJIl TA 3 MBACHHO-CXIAHNM Daceiinom noporom Kapkaccona Ha cxom. baceitn posmaennii na
asi Benuki obnacti MK obsacTio Ha niBHiy Bia naatopmu, 1€ MEe3030iCbKI LWapH Manol
TOBUIHHN TIPEACTABICHI PETYIAPHUMH NIACTaMM HA TEPUHHCEKII OCHOBI, | IMiBASHHOI 00IACTIO
TPHKYTHOL rpopmt MO CKTATAETRCH 3 BENHMKOl TOBIIMH INAPIR-CRIKIE TPHBATOI MOPCHEOL
cenumenTaii. Lls crpykrypa ned}opmoﬂaﬁa Ha MiB/IEHb YePes NepeKkpuTTH I'Llpemem

AkeiTaHcbKHil ocanoenil Gaceiin eigHocnTeca A0 Gaceiinis nepenripcskix nporunie. o
HUX BIHOCATBCA BENMKl ACHMETPHYHI 3aMaiuHN, MO NPHASTAKTL JI0 MPCLKUX crnopya
[Tipeneis, Anen, Kapnat, bankan. BoHil BKIIOYa0TE MONOAI NEPEATIpehkl NPOruHW 1 Kpaiiosi
vacTun wmardopm, wo Mexyors 3 unvn, Hadrorasonocuicrs Tyt nos's3ana 3 Me3030HCbKIME
| MeperakHO 3 KaiHO3OHCHKMMH  BiZIKNAnaMi, [0 3aMOBHKKTL MEPEAripChKl  NPOrHHM:
Agpitancsknii,  Cepennsoesponeiicsknii  (monacosuii),  TIpenkapnarceko-bankaHcbkmii,
[Misniuno-Tlpenkapnarcbruii, AparoHCEKHI.

AKBITAHCBKA 34TAJMHA € OKPATHHOK 3ANafMHOK emrepuHHCLKOI nmaT(hopMH, AKa
VTBOpHAACS HA 11 rnOOKO3aHYPEHOMY CXMJI, O MOCTYNOBO HA MIBAHI NEPEXOAHTH B
IMepennipeneiiceknii nporun. Ha 3axoni sananuxa BiﬂthBaETbBﬂ B cropony bickaiicokol
FATORH. AxBi TAHCBKAE 3amaaHHAa obMexeHa 3 i EH{}T-H T4 CX {!,I[y CEMaaT9aCTHMI
najec3oicsKUMH cnopyiamu Apmopurkancekoro i Llewtpansioro macusie. 3 Napuabkoio
3anagHHe0 AKBITAHCHKA 3anamtna 3’ eanyersca nporuaom Iyary.

3ananpHa 3aMORHEHA MOTYKHHM KOMIMIIEKCOM OCAMOBHX BiJKIAAIB, MPENCTABNEHHX
BYTNEHOCHUMH  JIMHIYHHMH | HYEPBOHOKOMIPHHMH  OCAAAMH  [IPOMDKHOIMO  KOMILIEKCY
BEPXHBOKAM AHOBY FLIBHO-EPMCEKOIO BiKY, [JaryHHO-KOHTHHEHTAJbHUMH - Tpiacy (a0
1400M) 1. ronoBHMM YHMHOM. MOPCBKHMM BilKIazaMM Me203010 | KaiiHo2010 (rOpa. kpeiina.
MANEOreH 1 HEOreH), SK1 3ANSrAKTh HA KPUCTAMYHUX | MeTaMopdIuHuX noposax naneo3on.
Ocrannl 3iM A1 repuMHaceRO ckaamvacricro. Tosmwmaa ocanosol ToBUl maathOpMHOIO
4OXT4 HA MIBHOY 3amaauen B paiioni Bopao nepesmmye 4500 M, 4 Ha miBAeHHOMY 3ax07i
csarae 12000 M (puc, 2).
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PHeyHOR 2 — reoaoryHii poapiz AKBITAHCBKOIO OCRA0BOI0 Oaceny

AKBITAHCBKA 3aNANHHA PO3IIEHA WHPOTHUM TEKTOHIYHHUM TIJHATTSM HA Bl MeHL
3anaauiy. Anypebky 1 ApKamoHebKy. AJAYPCbKa 3anajiHHa 3aMKHYTA | 3aHYPIOETheA B
ctopony bickaiicexoi satokn. li yexnaamow0Te OpaxiaHTHKIHANEH] CKNATKH, 4 An}rpcbxy -
Oimpm  cxnanHl AHTHKMHAN, Sk po3duTi mopymeHHsmu, VY nepenmpeﬁenchmn 30HI
IyeTpiuaoTLes Bignononitni i alanipos crpykrypu. Jlxepenom nianipusmy € cinb TpiacoBux
BLAKNANIB. 3 NianipOBHMH CTPYKTYPAMHK MICIISIMH MOB s13aH| BHXOIH HaTH.

B wmexax AxBiTaHCEKOTO OcamoBoro Gaceiiny BHAINAIOTE HaTOrasoHOCHY ofGmacThb
AKBITAHCLKOL 3anaiuHi, SKa 3aiimMae nipneHHo-3axiady dactuny Opauuii. Hadronposaeu Tyt
Oy sigomi aasuo. Opnak nepiue 3uaune razose pozosuine (Cen-Mapce) Dyno slakputo
Tiabku B 1939 p V 1949 p. Byano miakpure senuke Hadrorazose poaosuie Ha Jlakcekomy
nmiguarrl, a 8 1954 p. — senuxe nadrose pomosmme [lapewri. Ocranne saiinano ogune 3
nposiganx Micub 3a sugodyTroM nadTn vy 3axigniii Csponi,

IponykTHBHUMI B OCHOBHOMY € J0MOMITH | BATIHAKH HPCHKOT CHCTEMH, HEOKOMY i
ceHony. B Apkawoncekii 3anaginsi HaQTOHOCHHMH € TAKOW MICKOBMKI anTy Ta anbiy.

B Apxamoncekiii 3anagusi, B Haibinem nmpornyTiii i 9acTHHI (Ha miBgeHHI 3axix Bia
m.bopao), sigkputo dnuzsko 10 madrormx pomosum, 13 skux onHe (IlapewTi) 3naune 3a
sanacamu (30 man.T), pewrta — apidni. B Anypcbkiii 3anagusl BIAKPHTO 5 poaoBuil, 13 SKHX
BEIMKHMH € Hafrorasoee poroenme Jlak i razoei Meiion-Cen-@a i Ilon-/1"Ac.

CTAPYHCBKHII TEOXHHAMIYHHI MOIITOH - ICTOPIA BHBYEHHA

Tumayrx Temsna Isanisna, cmyoenmya zpynu H3r-22-1
Haywoeuir kepienur: acucmenm xapedpu I'PH, Kaaruuiit Temana Banepiiena
Tsano-Opanricenbrnii payionanb i mexyivnuil yiicepeumen nagimu i 2asy

Bararo pokie | HABITE CTOMITE AOCHI AZKEHHA HIHIIMHEOrO CTAPYHCHKOrO re0IHHaMIqHOTO
MOJIrOHY HE YOCOOMHRANMCE Ha LBOMY OO0'€KTI, a PO3BHBANNCHL Y PEriOHATEHOMY BHRUEHHI
KOPHCHUX KOMAJIMH, Teofortl Ta npupoanuynx ocobnusocteil sk Kapnartckkoro periony B
uinomy, Tak | [lepenkapnarcekoro nporiny ado itoro bopucnasceko-llokyTcekol 30HH 30Kpema.
V iCTOPUYHOMY ACMEKTI CMOUATKY NOCHI/KYBAMICH CONMBLOBI BiAKnann Ilepenkapnarrs, B TOMY
yueni i CrapyHi, NOTiM 030KepHTOBE PONOBHLIE, Najli — HA(DTOrasoHOWYKOBI Ta PO3BiAYBANbHI
poboTi, BIAKPUTTE MAJIEOHTOJOMNYHOIO MICLE3HAXOUKeHHs MaMmOHTOBOI (ayun i, napewri, -
MofBsa rpsA3s0BOro BYNKaHY (puc.1).

Ceno CrapyHs A€KNTh ¥ 30HI BUXOAY CONOHNX [KEPEN, AKA NPOCTATAETHCA HA CXIAHOMY
IMpukapnarti s3poex nisHivsoro cxuiy Kapnar sig oxomus [epemumna y [oaewi ax o
Bykoswuan 1 Pymynii. Kpeminne 3napaaas Ta pusMchkl MOHETH, 3HaliigH! v aBHiiT coneBapHl B
Vroponax Oins Kocosa, ceiauats, 1o COMSHKH Oyl BiAOMI LME 3 AOICTOPHYHHMX 4acis 1,
Biporiano, Gina Hitx nocrasanu Haiicrapiwi nocenenna Kapnar [1, 2]. Tlepwi aitonucni sraakn
ceIMaTL npo BUpodHUUTBO coml B paitol [amuqa 1 [lepemuuns y IX — X cromrrax, a v
InariischkoMy JTONHC! (Mirypye 3amic, 1o ciib 3BLATIAN TPaHCHopTYBaiach sosami 10 Kiesa.
Oanum 13 HafizasHiwe BiakpuruM Oyino cojede mkepeno e Jlonumui, a 3raHO 3 JaBHIMM
nokyMeHTaMu MosacTups Bacunmian, Ha nowarky Xl cronitra zaknaneHo y Tiif micuesocti
conesapHiy. byau conesapi 1 B Crapyui, [13sunsiul, TTaerl Ta iHwmx cenax. ConsHuii konoasib
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MICLIEB] SKHTEN, BIH BHKOPUCTOBYBABCA "MOBAKHUMH naHamu" [1s MIKYBAHHS ONOPHO-
PYXOMOTO arnapary.

Pucynok 1 — CrapyHebkuil reoaMHAMIMHHE DOJIT0H (3HIMOK 3 KOCMOGY )

HaykoBi a0chifkeHHs coneHocHux  (popmauiii  TIpukapnarrs Ta iX  NPOMHCIOBHX
MEPCNEKTHB PO3NOYANHCh 3HA4HO misuime — y XIX-XX cromrrax. 3a panumu 'L Pyabka,
CrapyHCLKe POTOBHINE KAMIITHHX CONell mprypoueHo a0 misaenHoro (uanry PocimbHAHCHKO-
MapkiBCeKONO PYAHOrQ noas i € eaemMeHTomM PyHrypesxoro cyOnokpusy. TlepenexTusHi
pecypcH cHpux coneil kareropii Py mopisniowots 105 mun. 1. g0 rombunp 1000M, Ha axy
BiIOyBAETRCH po3Bifka. lle — pesepesa cwpoemEma ©Oasa mm Kanycekoro  ximiko-
METAITYPI HHON KOMILIEKCY.

Osoxepur ("ripebkmii sick") sinirpas BeAMKY Ponb ¥ PoO3BHTKY exoHomikn Tajmumam y
apyriit nonosunl XIX 1 Ha nouatky XX cronits. Buroroenenuii 13 030KkepuTy 1-LUepe3nH Oyn
HE3aMIHHIM MaTepiaiom s OCBITIBAIBLHHY CBIMOK, eJeKTpoizonsaiil. 3okpema, LepesHH 3
HPUKAPIATCEKOTO O30KEPHTY BUKOPHCTOBYBABCA A4 [30JAUI DEPLIOrO TPAHCATIAHTHUHOIO
TeNne)OHHOrO Kalem:, [0 MPOKIAJABCA MO AHY ATIAHTHYHOrO OkeaHy misk Cepomow Ta
Aneprkor. 3apa3 enocobu HOro BUEOPHCTAHHS 3MIHMAMCA — Bl BIICBKOBOI NPOMHCIOBOCTI
(BUFOTOBNEHHA PISHUX MACTHI) J0 JHKYBaJbLHOI CIIPABMU.

B Vepaini € Tpm pomoemma oidoxepuTy: Haiifimeine y criTi bopmucnaeceke, a Takom
seiHaubre Ta CrapyHebke. OcraHHe novann po3podasTi 3 1868 poky 1 OVIIO PO3BIIAHO 10
rasoHEn 465 M. KpiM sKHIBHOro Ha POJOBULL MaE TIOWHPeHHs | apiOHOBKpaniennii 030KepuT.
IMepma mwaxra mana rmuduny 105 m, a naitrmubma 140w

3a marmvn @ MiTypa [3]. 3a mepion 3 1868 nmo 1960 pik 6yno euaodyro noxHaa 5000 ToH
030KepHTY. 3anacH cknanaote Olam 400 The, ToHH, MaxkcumanbHWi piuHHE BUAOOYTOK
npunagac Ha 1884 pik 1 cranosus 210 tonn. Came CTapyHchbke 030KepHTOBE POAOBHLILE
CTBOPHIQ CNPHATIHBI YMOBH JUIA BIZIKPHTTS 3HAMEHUTOrO HA BECH CBIT MACOHTOIONHYHONO
MICLUE3HAXOMKEHHA MAMOHTOBOI  (ayHH HOTHPBOX BOJOXATHX HOCOPOMB | MAMOHTZ,
MyMIDIKOPAHMX ¥ 030KePUTOBOMY BoNOTI,

3a paHumn M. Korapbu, O M. Anamenka, O P Crensmaxa, M C. 3iHuyka. nepuua
indopmauin npo suaobytox nadrru B Crapynl Bionocurees 10 1866 poky. Hadrorasonowyxosi
pobotn TyT BHKOHYBaJaHCE mpoTarom 1885-1939 pp, Byno npobypeno 14 nowmykopmx
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"
ceepanosun: Faniuia, Teo-1, Baiviw-1, Kopn, Jlens, Hania-1, Hania-3, Merurep-3, Merurep-4,
Meturep-5, Mirenem, [Ipnumocur-2, Taneym-1. a TakoXK OfHA CBEPANOBHHA YIAPHOIO TUIY
['pese-1  Tiaskn ceepaaosnHa Hanis-1 mparsepawia npomucnosi sanacw a1 orasy v
Blaknanax eoueny. ¥ 1929 poui moGosuii BuaoGyrok Haitu Cknanas 4 TOHH T4 3MEHLUMBCA Yy
1940 powg mo 300 kr Biapazy micna [pyroi ceiTopoi BifiHM 115 CBEPANIOBMHA 3aBepLINiA
eKCIyaTauiio noknany HapT 3 TexHIYHHK npuyKH. Aje BoHa "rasye” 10 LbOro 4acy

Hemwo menmi npunonsu nadru 1 razy Oyiam ozepixani 3 BOPOTHIMEHCBKHX BLAKIAOIB
MIOLIEHY TA MEHINITOBNX BiZIKNANIB ONiroleHy 12 caepanosH I'pese-1. Merurep-3. [Tprmnociie-
21 Hani=a-3, a nposen Hadrru Ovin takosk v ceepioeunax [Oniyw-1, FOniviu-2 i Tageyw-1. Y
1950-1970 pp. B Crapyni Oyno npodypeHo Kijibka HECHTKIB OOUWIYKOBHUX CBEpANOBHH. Boun
ZO3BOIAIN ATANLHO BHBIHTH CTPYKTYPY bopucnasceko-ITokyTCEKOT 30H | MICII@3HAXOKEHHS
cknanok Crapvasa 1 Teisa. Y 1963 poui Ha cknanui T'ei3a, (WO 3HAXOAUTHCA HA NiBHIYHKI cxin
Big CrapyHeexol ckinaaku, sigkpuro Hadrose popoemwe I'Bizg, Ha ckmaaui Crapyna
CAOCTEPITANTHCE TITEKH He3HAYHI 1eDITH Ta Npoasd HA(hTH 1| rasy, HANPHKIAZ, Y CRePANIOBHHAX
Crapyus-5. Crapyus-15, Crapyus-20 1 Crapyns-25. Jlopegeno, mo Ha ckaaai CrapyHa HWKHI
COJNICHOCHI BOPOTHILEHCBLKI BiAKIAZLNM OyIM NEPeTHCHYTI 3aBAAKH BUTHCKAHHIO MEHLNITOBHX
BIAKNAMIB, & BHCOKHI THCK NIA3EMHUX KOHTYPHUX BOJ CHPHAB NECTPYKTVPH3ALUT MACTOK 1
Mirpauii Byriaesoinie 1o nosepxui [l uac mirpauii vadru, Garatoi Ha HacHYeH] BYTIEBOIHI.
PO3IOMANOCH YTBOPEHHA 030KepHTOBUX Zaulr, Tomy cknanka CrapyHs He € MepCreKTHBHOK
CTPYKTYPORO AN MOJANBIIIX NOMYKIB HAQTH 1 razy.

Cnucor sukopucmanot . imepamypu:

/. Anamenxo O.M. Haw maiiGyTHiii 1iM — Exoespona, PoMan KUTTs, HAYKH | KOXaHHA v
4-x tomax (). M. Aoavenro - Tom qersepruii. - Ipano-®pankiscsk: Cumdbonin gopre, 2007 .-
428c.

2. Anamenxo O. M. Crapyua: [lapx asopoeuxosoro nepioay / O. M. Apamenxo, O. M.
Kapnam, JI. O. 3opin. M. M. Korapba, 1. B. Mociok, | | Kosbaniok, 3a pen. €. I,
Kpikaniecskoro - IsBano-®pavxiscek: Cumdonia dopre, 2017 - 214¢.

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

TEOJIOI'TMHA BY/1I0BA JIOHIOHCBKOI'0O OCA/1I0BOI'O BACEHHY

Mucuoxk KOpia leanosuy, cmyoenm cpynu H3I-23-1
Haywoasnit kepicnuk: ooy. kadedpu I'PH, Oneasuenreo Baaepii I puzoposus
Iscna-PpankiaeskHil HAYIOHAABRIT MEXHIMHIT VHIGEpCHmem nagimu i 2azy

Y ocamosux daceiinax c[mpn.wEThcﬂ NepeBaskHa Ol MbLINICTE KOPHCHHX KOMAMHH: HadTa, ras,
annnn coni, 3am3Hi pyad Ta iHun. Ha nepuiomy MICII CTOSITh BYTJIEBOAHI. VsBIEHHS 1po
OCHOBHI €Tani pPO3BHTKY OaceiiHis 1 reosoriyny OyZoBy CKAAZOBHX 1X TOBH AONOMAralQTh
L[lJTﬁCl'l'pHMGBﬂHCIMY OOLIYKY HHX LIHHHX OPHPOTHIT dararcTe.

OnurM 13 Takrx daceitnie 1 ¢ Jlosaowesxkuit ocanoswii Oaceiin. Bin ]TpDCTHFﬂETbGH ¥
thopmi TpukyTHika Ha 250 kM Ta postawosanuil nig JJoHg0HOM Y MIBIEHHO-CXIZHIA AHII,
MiZK miBgeHEAM cxogom Cxianol Aurmii Ta npunerncio aksaropiew ITignivnoro mMops. Baceiin
VTBOPHECA B Pe3yNbTATI TEKTOHIMHOTO CTHCHEHHS, ke BIADYIOCA B PE3YALTATI aNbmIiiChKOro
rOpPOTBOPeHHA, 1o Oyno akTueHuM 40-60 MiIBIIOHIB POKIB TOMY.

3aranbHONPHITHATIME MeskaMu OaceliHy € Ni3HBLOKPEIIOBI eckapny (KpyTi ycTymnm)
Unnrepsz 1 MapnGopo-/layHe Ha nisHowi Ta Hopr-/layrc 1 bepkmmp-/laysc Ha nisaui. Ha
nisneHs Bia JIOHOOHCLKOTO ocanosoro GaceiHy npocraraoTsea pisHund Beswn i ConcGepi, a
ua meniv - EiincGepi-sein, Jaxigua mexa Gaceiiny snaxoautses 8 paiioni MapnGopo rpaderea
Binmmup CxinHa meska - 3nuBaeThed 3 DaceiHoM [TIBHIMHOIO MOPS, TPOCTATAKMHCE HA CVLII
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B3AOBK MiBHIYHOrO yadepeicks Kenra no Pekynsepa i sropy cxinmoro yadepesncica Eccekca i
Caddonka, ne siH nepekpuTuii nneiicTroUeHOBAMH BLAKNANAMH, MO NMOKPUBAKOTH 3HAYHY
yactuy cxizinoro Cadiponka i Hoponka, axi BianocsaThes 1o ocanosoro Oaceiiny ITisnivnoro
mops (puc.1).

Bice GaceitHy npoctaraeTecs 31 2axony Ha cxij e MapnGopo 1 Hewodepi (beprumip) no
Ueprel (Cyppeii), a2 noTiM TPoXK BIIXWISETBCH HA TIBHIY Bij cxony uepes Becrmincrep,
npoxonauu nocepenntl mix Yeamedopaom 1 Cayrenn-ou-Ci (Eccexc) no exianoro yidepesncin
Mix mimarami, Kpayuaa i bnexsorep. TTonpu Te, mo Ha niBHiY BIO HUHEITHLOrO rHpaa Temsm, o
NiHIA NPOXOANTE 3HAYHO NIBACHHIILE BIJ LUEHTPAJIBHOT JiHIT DaceiiHy, AKa € aCHMETPUYHOR, 11
I BIGHHEe 3aKI HY@HHS Naaae KpyTiile, Hi niBHIvHe,

Jlornoncekuit ocanosnii DaceiiH YTBOPHBCA HA NPH KiHLI Mi3HLO! Kpefimn, yHAcmmok
BHUXOMY Ha NMeHHy noeepxHio Tosm YinTepus i Hopr-flayne Y ueHTpaneHiii qacTiHi OacefiHy
3HAXOMATLCA BiAKJanM Kpeitan, AKi NepexpuTi NajeoUeHOBHMH, €OLEHOBHMH Ta MOJIOLLHMM
nopojamy, ajle BLAKIAAH Kpeiin TAK0K | BHXOIATH HA JSHHY [OBEPXHIO "epe3 JIoKani30BaHI
CKNAJKH Ta PO3NOMH, Hanpukaan y pafioni Binazopebkoro samky, JIbwoimemi ta Tlepdummi. V
BlAKIANAX KPEilan 3HAXOAMTLCA apresiancbkuii Gaceiin 3 mkepenamu npicuol Boaw, wo
muBAATECS 13 piuma Temsu, V Ginbuiiii yactuni Gacefiny Ha JNeHHI NOBepXHI 3HAXOAATHCA
FPChKl NOPOJH, SK NPEJCTaRNeH] €0LEHOBHMH JIOHAOHCHKHMH MIHHAMH, AKI OOMERYKITHCA HA
OKpalHax crapwumy siaknazami. Ha Besmkux TepuTopiax y HanpaAMKYy A0 3aXiOHOI OKpaiHu
Oaceliny JIoHAOHCEKI TTHHM NepekpuT MONOMNMH Bigknaaamu bermworcekoi opmatii, ski
CKNAEH] MIAHIME YTBOPEHHAMU (piic.2).
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Pucynok 1 - 'eonoriyna kapra niBaeHHO-cXiaHol AR,
Ae posramwoeaHui JIoHIOHCEKIH Ocanosiil Daceiin
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- [ Bepxnsa kpeina 2
‘ [ HkHA Kperna
/| opa
B Tpiac L3 kom

Benacekui GaceiH 0 10 km

Pucynoxk 2 - [TonepeuHuil po3pi3 BEPXHbOI HACTHHI 3€MHOI KOPH MBAEHHOT AHTMI
3 MBJAHA Ha NiBHIY, WO NoKa3ye nancoredosmii JJornoxcekii Oaceiin

Ha pucynky 2 nnﬁpe BUIHO AHTHEIIHATE Benmcokono Oaceiiny, sKHI Mae BITHOCHO
NOTYH] TOBLL| KPEaH Ta opH,

Bintwa vactina JloHaoHCEKOrO ocagororo GaceiiHy Ha IIHOMHI MIACTHAAETECHA OJOKOM
naneo2oiickkux nopifa. eiaomum Ak Jlonnoncska nuatdopma. Bin sigokpemneHuii posnomMami
B/l paHHLOKpeiinosoro Beccekebkoro Dacefiny, (1o 3ansrae ma dacefinom Benn 1 Nemnuup) na
meaui Ta Bycrepeskoro Daceiiny Ha 3axoal. Bepruxaneni pyxs usoro 00Ky BILIHHYIH SK HA
HAKOMMUIeHHs ocanie vy JIoHnoHCEkOMY Oaceiini, Tak i Ha fioro CTPYKTYPY. B Pe3yabTaTi 4oro
faraTo ME3030iCEKMN MOPi, WO Jekars mia cycianiM Benaom, siacytHi afo € ayxe Manol
rosuunu. llopoam Tpiacosoro siky simcyrui v Jlonmoncekomy ocazosomy Oaceiini, a
CNOCTEPIrAI0TECA HA rIHOHHI JHINE B Mekax 3axiaHol oxonuml Oaceiny. MOpcekl ripceki
MOPOAM CHOCTEPIrAKITECH HA WKLl TepuTopli Ha 3axoai Ta nmisaHi, ajse B Mexax OaceliHy
MalOTE HE BeNHMKY TOBWMHY. ¥ pansiii kpeilini nnarpopma Oyna niguwsta 1 posmurd. a
epostituiii martepian Bifkmagasca wa misgHi sk Bengencbka rpyma yTeOpeHs. Pisenn mops
MiJTHABCA M 4ac Bijkaagedns HikHpo-1 pIHCAHACKKO! TPYIIN BiJIKNAMIE, al€ MOBHICTH) BKPHB
naaropMy JMme nin yac BiaknaneHHs yreopenb lonrcbroi Qopmauii. Yes Tepuropis
JAMMIDANACH M1 BOAOIO MpoTAroM OiNbIIOl HACTHHM m3HLOT Kpefign, xoda y Kkpeiln
CHOCTEPITAOTHCA HEY3rOUKeHHs, Kl BKasyloTh Ha nepiogn eposii. Y noly naneoreny
mipaeHHHid cxig Anrnii Oys OXowieHWil pyxaMM, NOB A3AHHMN 3 YTBOPEHHAM AN
(aneniiicekuil oporeses).

Takum YHOM, OIHIM 13 HACTIAKIB 1BOTO DYIH BIAHOCH! BEPTHKALHI PYXIL SKI NPH3BEIH
10 MiAHATTA cX1aHO! vacTiHa Beccexcobkoro Oacenny, 3aBAsky 4OMY YTBOPHIACH AHTHKIIHAID
Benwn-Aptyva, a Jlonnonceka nmatdopMa omyckanacs, YTBOPIOHKYHA JIOHNORCHKNH 0OCATOBHIT
Oaceiin. IMonan 320 M naneoUEHOBUX | cOUCHOBHX Biaknaais Oyao siaknancHo B Haceiini, V
nieiictoueni mope sigcTynuiao 3 Oaceiiny, ockinbkm rioCanbhiil piseHs MOps Bnas 4epes
HAKOTTHYEHHA TEOIOEHKOBHX ﬂ'DKpI-’IBiB.

HOBITHI HAYKOBI 10CILIZKEHHS CTAPYHI

Tapac Oveza Bucwiiena, cmydenmia zpynu H31-22-1
Haywxoeuit kepienur: acucmenm xapedpn I'PH, Kaannia Temana Baaepiiena
leano-Dpanriccornil nayionansuiii mexmivunil yrieepcumem nadgmu i 2a2y

Y muayaomy cromirri OaraTo HaykoBUIB NpoBOAMIN Haykosi nocnimxenns Crapysi, ane

3asmaky npausm M, lomuiuxi [1, 2], nosigomnenasy npecn nouatky XX CTOmTTH, y DOAHHI
pikn Jlykapeus Benukuii, Hing cena Crapysi (ypouumwe Ponwuine) msamm A8l O30KEPUTOBI
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KOManbHi, Akl wenoko 3anenamu. Y wepecui 1907 poky. Oyina sacHOBaHa HOBA KOMAAbHA
ripH4iM manpuemcreoM [k, Kemna 3 'amdypra. 3rinno nopinomnenss "JlbBipceka razera’.
KOMAIBHA BHHHEKJIA BHACHIIOK BHKYITY MEHIIHX HIAXT | IITONEHb Y KilIbKOX [eCHTKIB NONepeHix
BIACHHKIE 334 2 MWIH, KpOH. YiKe nporarosm micaus OyiIo po3nodary CnopyamkeHHAs HOTHPbOX
maxT, B ToMy uucil i konansHl 1V, mznime Hazpanol "MamonToea". Bxin no Hel mar posmipn
2412 M, a posmiuena soHa Oyna Ha JiBomy y30iu4i JonuHM, B 1l MIBIEHHIN YacTUHI, Tak
spani napuem "[lone [Imurpykose”. ¥ npouect konanms 5 mostas (marta zHabmoxena), na
ranburl 12,5 M 3'aBEaUch nepmi PeuTKY CKenera Benukoi TeapuHu. [lepimiaM HayKoBAM
MOBIIOMIEHHAM NPO 3Haxinky crana aonoeizs "TIpo mamonra B Crapydi”, suronowesa 10
woeTHA 1907 poxy npodecopom T. BimseoBebkum Ha 3acinansl [lonbebkoro ToBapucTsa
Hatypamicrie im. H Konepruxa y JIbeori. 2 ancronana o nomio obrosopuny Ha [lpasminni
Axanemii Mucteurs i Hayk v Kpakosi 3a yuacrio npodiecopie B, Maiinoxu, @, Kpeyua i B.
KVIBMHHCBKOrO Td reHepasbHOro cekperaps npasainns M. Yabanoscpkoro. Byio
3anponoHoBaHo npuadaTn mamonTa 13 Crapymi ana xonexiil Axazemii. Bianosijansanm
npusHasero B. [Hafinoxy, a fioro acucrenta K. Byiiuika Bipsaannn Ha Miciie 3HaXi0K.

C.B. Aackcangposuy [3] nigxpecmioe, mo samiauBumu Oynm pe3yabTaTd MOLIYKIB,
npoeeaennx [lonseebkoo Axanemicto Bminna y 1929 p.| siki nponosskysanuck 1o 1934 p. Tom
Oyio 3ualizieHo eK3eMIIbgp CaMKH BONOXATOT0 HOCOPOra i3 30epeskeHHMH IKIPOK 1 M's3aMi,
AKHH 3HAXOOMBECSH B MAKHX Y€TBEPTHHHHUX [IHHAX, 4 Han HuM QparMeHTH CKenery TPeTsoro i
HeTBEPTOro Hocoporie. [‘onoeHHil exseMmasap mnicias pekOHCTPykuii Oye BCTaHOBIeHHWIl B
"CrapyHeskiii 3am” hiziorpadiunoro mysero [Monseskoi Axanemii Bminus y Kpaxori. Tepumiii
Hocopir 1| mamont (3naxinkn 1907 p.) sOepiraworscs y Jlepixapnomy npuponosHasHoMy myset
HAHY y Jlugosi, a mpyruii, TpeTiii 1 wersepTii nocoporn — y IHpupoarmaomy Mysel [HeTHTyTY
CHCTEMATHKN | eBOMHOUIT TBApHH TIONBCHEOT Akaaemii Hayk y Kpakosi. Korii rincosoro sninky
JPYTOro HOCopora 30epiratoThes ¥ BIAOMEX My3esax 0araTbOX KpaiH,

Ha xanw, [lpyra cBiToBa BiifHa Ta IHIN MPHYIHKM NOMIMANTK 3AIHCHITH HaMiYeHW NaaH
BUBYEHHA YCIX 3HANIEHITX PETUTOK TBAPMHHOTO CBITY Ta pocaMHHOCTI. He 3Bamkanoum Ha 1e.
crapaina Komitery CTapyHCBKHX JOCTIIMKEHE HE 3aIMIIAINCE Oe3yCrniluHiMI, OCKIJIBKH Oyna
CTBOPEHA HOBa BHIABHH4A cepia "Marepiann 1o suBueHHs nemosio B CrapyHi”, AKy iHILUIOBAB
B. Madep. Ls cepis BMKOHANA BEINKY POb ¥ BUBYEHHI YETBEPTHHHOTO NEpiojy B3arai.

Crapyscbkii rpaszsoBHil Byakad 3asusca y 1977 poul nicas semnerpycy v ropax Bpanua
(Pymynis) 3 Oepesns Ttoro poky Bin npuypoueHuil no amikanbHoi 9actuHu CrapyHCLEOI
CKNA/IKH, e no ocnadIeHHM TEKTOHIYMHO PO3APODNSHHM 30HAM HA TIOBEPXHH) IM1/1HIMAETHCS
rpa3e-CcoNeHocHa cymiw. Biakpunn pynkan 10xTopH reonoro-minepanorivamux Hayk, npodecopn
IpHTYHIT HX Binoye i BM. Knapopcekmii. [licna kimbkox POKIE ZOCTIIKEHb BOHHI
3apeecTpyBany W  aingHky y 60 ra sk reonoriudwy  nam'stey " Jluso-Crapyns”
pecnyOMKaHChKOrO 3HAYEHHA, 0 OXOPOHAETHCS CLIBCHKO BIGIOI.

Hoemit "moamx" orpumana Crapyna ma mowatky XX cromTra - ue NOYaTOK
BHCOKOTOMHHX 1HCTPYMEHTATBHIX NOCTIIKEHb, BHKOHAHMX IBOMA MONBCHKO-YKPATHCHKIMN
excnenuuisvi Kpakiscbikol ripuuyvo-meranypriiinol axazemii iMeni Cranicnasa Crammus Ta
IOHTYHI

[Mepma excnemuuia (17-21 TpaBus 2004 p.) BEMOYana 3 MoAbCbKOrO GOKY HACTYMHHX
nocniaHukis; M. Korapba, C.B. Anekcauaposuy, K, Mapeii, C. INowyuek, 0. Mowniuki, M.
Haeneniq, I', Cexman, B.C. Anexcanaposnd, A, Kseuenp, a 3 ykpaiHebkoro Doky 1 yHacHHKOM,
3a cripusHua pexropa I OHTYHID €1 Kpmkaniseskoro ta npopextopa B 1. Bekepuxa, dynu
OM. Anamenxo, O.P. Creasmax, JLB. Miwenxo, HO. 3opina, 1.0. 3opin ta ¢ryaentn-
exonorn M. B, Ambposax i P.B, Kanunaxk.

Ipyra ekcneanuia siadynace 4-8 woetHa 2004 p. y Tomy x cknaal. 24-25 nucronana 2004
p. v Monscekiit Axagemit Bminas (Kpakis) npoxoanna vaykosa koHepeHuia 3 npeseHtauieio
monorpagii "Polish and Ukrainian Geological studies (2004-2005) at Starunia — the area of
Discoveries of woolly Rhinoceroses", y sxifft mamemeni nincymxn o0box excrmegmuiii. 3
yKpaiHcbRoro Doky v wondepenuii Opain yuacrs Haykosm [OPHTYHT (O.M. Anamenxo, ®.B.
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Cenia Xpucmuna Muronaiena, cmyoenmea cpynu H3I-23-1
Hayrxoeuin kepicnur: oow. kaheopu I'PH, Onensuenro Baaepin pueoposuy
Ieano-Gpanricesrnii nayionans i mexniunnii ynieepcumem nagmu | 2a3y

Ha zaxom nipjgeHHOl AMEPHKH pO3ITALIOBAHME ocanoBuil OacelH AMA3IOHKH, AKHI
npoctAracTeea Big mieaesHoi Konymdii mo nisnidHol bomietl, erkamdae B cebe Cximni
Kopauneepn AHI | npunerny cHcteMy nepenoeux Oaceiinis. Y nisnivunili bonigii oporesHmrii
KIAMH CXIOHHX AHO OyKe BeIMKHil, | HOro npocysaHHs Brepel KOHTPO/IOE MOPHOIOND
apenaxuoro Oaceiiny Mapeiipu, [lonax 50% saransuoro o0’cmy oOcazis, WO NEPETHHAIOTH
chucreMy nepenosoro daceliny Maneiipu, ocinae Pewrra BiKnams J0CATAE CXiTHOI YACTHHN
faceiiny AMa3oHkM, OMUHAKYH BpasziibChikiii kpaToH Ha nieHoui., CepenHa maca ocanis, ska
Oyna Biaknagensa 3 Ni3HBOIO MIOLUEHY [0 TENEPIIHLOIO 44cy B CHCTEMI BIAKJIANIB NEPENOBOTD
taceiiny Maneiipr, menma B 24 pazu, wiw Biaknagena Ha temep. Ll pesynstatH MoxHA
IHTEpNpETYBaTH AK 30UIBIICHHAS TMHOMHN ONMyCKanHA npu BuriHl bonigiiicekoro nepenosoro
Gaceliny 3 uacom, Nop's3aHe 3 MOTOBLICHHAM KOPH TA OPOr€HHNUM HABAHTAKEHHAM, LIO
CIIPHHHHHAO 3POCTAHHAM MAcH Hakomuwdernx sigkaamie. Lle siadynock 3aBaskn 3pocTaHHIO
wenakoeTi mafiomy Kopauasep OpienTan, aka nodana sHayHo 3pocrar nodaa 10-15 mau.
pokie Tomy (puc.1).

KinpkicTe ocaay. WO YTBOPKETECH B 3axiaHiil "acTuHl OaceitHy AMaz0HKH € 3HAUHOK,
AKY MOXHA OLIHWTH 38 [JaHIMI PO WBHAKICTL noToky ocany. Eposis Cxiannx Kopaunsep i
nepenrip'is Ann nocradae noHax 99% marepianmy, MO NPOXOOWTE vepe3 DaceiiH AMa30HKH,
3IHAYHA Maca AKHX 3aTPHUMYETECA B MATEPUKOBIH HACTHHI, AKY MOKHA PO3MINUTH HA Kinbka
cyO0aceiitip, WO PO3MEAKOBAHI CTPYKTYPAMH, 4Ki BUHMKIM B pesyiabtari peopmauii Ang 3
miBHOM Ha nisnenb. bonisificexnit apenancnii OGaceiin Mageiipn Brmouae HalimBrenHin 3
uux cyobaceiiHie, Wo BiANORIzAe reoMopdonoriyHoOMyY perioHy, AKHIA HaIWBATh PIBHHHOK
beni (puc. 2,3).

75°W BO"W 45*°W

15°8

0 500 1000 ~ o FOREDULGE AXIS
————— - -
Kilometers =

Pucynox 1 — baceiin Amazonku i1 Aun
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Pucynox 3 — I'eonoriunuii npodine gepes apenaxuuii daceiin Maneiipu

Bomsificeknii ripesknit nmosc AHA Jyike BeXMKHi Ta neopMOoBAHMI TOHKOWAPOBOIO
TEKTOHIKOK | XapaxTepu3yeTecs 3iruyTon dopmoro (bonisiiicekuit opoxnin). Perponyrosmnii
CKNAMYACTO-HACYBHIIT moac yTeopenmit Cxigwivn Kopmuaeepamm, mo XapakTepu3yioThes
BUCOKUM penbedhoM (Risbka sepmnn noHaa 6000 wm) 1 cvOanmcbkumi nepearip'smi. Llei
OPOreHHHI KIHH KUBHTH NPHIETINT MaTepukoBuii Daceifin ocaslOBUMH TTOPONAMH 3 BEPXHLOIO
omroueny. Y miBHIgHIA 9acTwAi BoniBifickkOl OpPOKTHHATI, TOPH3OHTATBHE HEOTEHOBE
BKOPOYEHHA PeTPOAYIOBOIO CKIANMACTO-HACYBHOIO [OACY CTAHOBUTE Onu3bko 177 kM.
Cwvuacna sich bonisifickkoro oporenesy poaninse Oaceiinn Amazouxku 1 Ilaparsafi, mix
Dacefinamu Iisskomaito 1 Maneiipa.

Piuka Amasonka posnovana Bonazati B ATIAHTHYHHE OKeaH HANPUKIHUI MiOUEHY, KOIH
medopmanis Ann i TEKTORIYHE mauarTa nocwmunucsa, Jpenaxnnii daceiin Mazneiipn dopmye
M BJIEHHO-3aX11HY Mesky DaceiiHy Amazonku Bin oDmexeH#uii Ha mpaeHHoMY 3ax0m CxiiHumu
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S
Kopauasepamn  (Mexa Anprinnano) | Ha nisHigHOMY CXomi BpasmibchkuM  KPaTOHOM.
baceiinoa cHcTeMa VTBOPHJACA 3aRAAKM  NPOCINAHHAM, WO CHPHYMHER] HAcyBOM 1
HABAHTAKEHHAM AHACHKOIO PETPOAYIOBOIQ OPOreHHOrO KIHHY AHI, NOCTYNAILHHI PYX AKOr0
cranoens Dan3pko 74 kM 3a ocrannl 10 man, p.

B pesynkraTi npoeeneHo! OLiHKHM MOTOWHO! INBMAKOCTI epozii Ta ceammeHTaiii ans
Oaceiiny DomBliicbkol Maneiipn Dyn0 BCTAHOBAEHO, 1O B AHAAX PYHHYBAHHA BIJIKNA11B 3HAYHO
pisuHTLCA Big OHONO Daceiny 0 inworo. sig menm nix S0 T kv’ na pix”’ y BucoKor pHux
nporurax paiiony Kopawneep Opientan 10 50 000 1 xM™ pix’' B rineprymigHomy perioni
Yanape. 3araibHa Maca 0Cajie, ki OvJIM 3HECEHI ¥ CXiAHO-aHACBKIIT 1 CyOaHAChKMii ApeHaHi
Gaceiinn v Boxisii (173 000 kM) ouwimoerses B nonan 500-600 wnm T pik’, & cepeane
OCATKEHHs 15 OPOTeHHOrD KANHY CTaHoBHTH Maitke 3200 1 kv~ pix’' Ocammenns 3necenux
BIZIKJTAMI B M€ TEHACHIIIFO [0 TOCTYNOBOTO SMEHIIEHHS.

ARWO nopiBHATH nNpeicTaBleHY CePeaHi0  WBMAKICTb OCAUKEHHA 13 3arajbHuM
Oca/UKEHHAM Y nepeosiii 3ananmni Manefipn (110 man 1 pix') i3 cysacHum pissem
nakonuuerns (270 man T pix’), ocTanHiii y nekinbka pasis nepesuinye nepiuaii. Lla pisHius
moske OyTi nos’a3ana i3

1. 30inbwensuaM ocamis npu 3ruuandl Ilepenosoro daceiiny bonisii, mwo npu3sseno no
MOTOBUIEHHA 38MHOI KODH T4 YTBOPEHHA Tip, #Ke [TATBEPIKYETHCA 3POCTAHHSAM  MacH
piaknanenoro ocany. Jokasom wuiel TEKTOHIMHOI 3MiHM € HAKONMuEHHA 74 Km Ocaxais,
po3paxoRaHe A 30HN KnnHonomibHOI eepxieki B baceiini Maneiipn 3a 10 mnH. pokis. Lis
Tepwa rinoTesa y3roKyeThes 31 WeMakicTo maifomy Cxianux Kopauneep, sxka olUiHeH! sa
PE3VIILTATAMY BUBYEHHA MEXAHIIMY BlOKIAneHHs ocanins y Oaceiinl, o noYas 3HaMHO IPOCTATH
nmonan 10-15 Man poxiz Tomy.

2, YacTiHa HAKOMUYEHUX OCAMiB MOT/IA EKCIOPTYBATHCA €PO3IEK TA TPAHCIOPTYBAHHAM
ix 3 ygcom, Miouen-reiicrouen OyB nepiofoM CHILHOIO NPOABY TEKTOHIKH, L0 BHPAKALOCH V
OTYCKaHHI Ta MHATTI TEPHTOPIT, & Ne CIPHANO NOTOBIIEHHI Ta TOTOHIIAHHIO 3eMH0l KopH 3a
paxyHOK epozil. 3'enHanns apeHaxy Gaceiiny AMasoHKN 3 ATAAHTHKOK, 10 CTPHATO BHHOCY
0Caay B OKE€aH.

Lli aBa po3rmAHYTHMX [TPOLECH MOTAM [iSiTH B NOENHAHHI, OCKUJIbKH AKTUBHA HAacyBHA
TEKTOHIKA | OCIJITAHHA NP 3ruHl Moke OyTH Bijo0pakeHa B NOTOYHHX MOKA3HHKAX epo3il —
ocanonaxonuqenns 3 Daceiin Mageiipn.

Taknm uyneom, Mopdonoris cydacHoro daceiiHv AMas3oHKN, fka No4ana po3BUBATICH B
MAHEOMY  MIOIEHI, YaCTKOBO KOHTPONKETHCH PEaKUI€Hd HA  3rHHAHHA  Td  OPOreHHe
napantamenns Aunn. B Tlisuiusiin Bonisii, eposia Anaocekoro oporennoro knumsna (Cxinmi
Kopaunsepn ta nepearip’ss Cy0-Aua) cnpuana moctaeui Bigxaamis g0 Oaceiiny AmazoHkH,
[Tpudnuzso 54% upboro ocany BIAKNANAETHCH B Mepenosiil cucremi zanaaudn Maneiipu.
YacTriHa ocamis, WO 3aiHMIAIACA, EKCMNOPTYETbCA A0 CxXigHoro (Dpaswibebkoro) OGaceiiny
Awmazonku. Llgit nepenosmii ocanoewnii dacein npoctaracTeca Ha 1500 km 3a mMexe ARACHKOTO
OPOTeRy. 10 POSHTH OcanoBiii Oaceiin AMa3OHKH HailbimbIIITM KOHTHHEHTATBHIM OaceiiHoM v
CBITI.

Curyanis B Daceifinl 3axigHoi wacruun Amazonku B [lepy Ta Expagopi mMoxyts OyrtH
CYTTEBO 1HIIMMHI. TEKTOHIYHI NPOUEcH Ta CTPYKTYPHI aedopmaiii AHI 3MIHKOTECA Ha MiBHIY.
L0 OPH3BOLKTE 40 3MEHIIEHHA OPONEHHOID KIMHY 1, iMOBIPHO, 10 3MIHH reOMETPIl 11epenoBoro
Daceiiny Ta HOro oNycKaHHs.

Hanpuknaa, y dacefimn Opiente 8 Exsagopl (misHiMHA Meka 3aXiIHON YacTHHM Oacefiny
AMa30HKH), HEMAE YiTKUX HOKA3IB MEKl PO3AIACHHA MK POIMMBANOMOK KInHONODIGHOIO
BEPIIHHOKY TA AKYMYJIATHBHOK nepeaosord obnactio. Haemaxm, nmsoemna Opiente
nedlopMOBAHA TPAHCIPECHBHOK) TEKTOHIKOK) TA [HBEPTORAHA CHCTEMOK) PO3MOMIB, 4 BECh
Oaceiin Mome OyTH noramHyTHM OlibluMM 33 po3MipaMi, AKTHBI3ALIS epo3il Ta BlAKIAIeHHS
OCadiB 3 MIBHOYI HA MIBAEHL B CHCTEMI Mepenosoro DaceiiHy AMA3OHKH € MPOLECOM CKIATHHM
TOMY, IO TEKTOHIUHI PyXi BNAMBAKOTE HA GopMyBaHHS TeoMopfonoriuumy ocodmmeocTel
HAHDLILIIONO KOHTHHEHTAILHOIO 0cajoBoro Daceiiny Ha Semi.

84



IS ]

o Pezionaivnia kougpepennia "Meo.1ooinenun exozeodopym - 2024

TF’EOJAUHAMIYHA BYJOBA CTAPYHCBKOI'O NOJIITOHY

Mysuura Andpiit Map snosuy, cmyoenm epynu H3I-22-1
Hayroeun xepisnux. acucmenm gapeopu 'PH, Kawniit Temana Baaepiiena
Ieano-Bpanriacsinit nayionaisuifi mexniunnil ynicepcumem uoghnm | 2a3y

CrapyHCbKHH re0aHHAMIMHHA NOMINOH PO3TALLOBAHKI HA ABOX CTPYKTYpPHO-(aLianbHux
3onax [lepenkapnaTcekoro mporuHy — BHYTpimHIA, bopucrasceko-TlokyTeekil Ta cepemuiii,
CamBipebkiil i Mesye 31 exoay 13 308HI WHLOK Bineue-Bonnuekow, a i3 saxony — 31 Ckndosow
sonoe Kapnart,

B ochosi bBoprcnasceko-Tlokyterkoi Ta Cxnbopoi 30H 3a7araidTh BepXHLOKpeRasHi
Gaimosl, #KI PUTMIYHO YEPrVIOTHCH, MiMAHO-ANEBPONITOB BIAKAAAN CTPHIICBKOT CBITH, Aka
NEPEKPUBAETLECS MACHBHHMH [A1€0LEHOBHMH MiCKOBMKAMH sIMHEHCLRO|-OUTKIBCBKOT CBITH.
Bume cnucrcpirat;‘rhcﬂ EOLEHOBH {]mim MAHSBCBKOI, TACIMHSHCLKOI-BHTOACBKOI Ta
OMCTPUIILKOT  CBIT (MICKOBMKH, ajieBponiTi, aprinith). Pospiza naneoreHy 3aBepuiyeThos
oniroueHoBuy UILIEN TEMHO-CIPHX | HOPHMX ANeBPOITIB, aprijiTis (ClaHuis) TPHUISHHOI
MEHIMTOBO] CBITH.

Ha meuinirax, iHoni 31 crparurpadiyHiM HEY3ro/BKEHHAM, 3a08rae Bike 1HIIA — MOJIacosa
dopMania HEAHBOrO MioLeHy (erepiii), WO PONOYUHACTLEA NICKOBHEAMH NOJAHHUBKOl CBITH.
Ha upomy pospiz CxuGosoi 30HH 3aeepmyersca. a y bopucnaeceko-llokyresxiii 30mHi
MPOJOBMKYBANNCE HAMPOMAIPKEHHS MOJAC BOPOTHLUEHCHKOI COMEHOCHOI Ta CTEOHULBKOI
repurednol  ceit. B ocHosl  BOporHumieHChbKkMX Bimkaagis  iHopl  3aisraots  cnobiaced
KOHTZIOMEPATH Ta 10OPOTIBCHK mimano-anespuTori mape. Ll 1Bl ocTaHHl CBITH PO3NOMHHAIOTE
po3pis eyeinneol CaMOIpChKOl 30HH, ¢ BOHH NEPEKPUBAKTLCA MICKOBHKOBUMH CTEOHHUBKOK),
Oanuupkoio, OGOropoAHaHCLKOK Ta TIHHUCTHMU BIOKNAZAMH KAIYCBKOI (3 THPAachKHMH
FINGAMHA ). KOCIBCHKOI TA JALTABCHLKQI CBIT.

Y biarge-Bonmiekiit 3081 BHIY — moxkemOpifickkuil GyHIAMEHT, a BUME — JKYPiBCHKI
LUADH, THPACHKE, KOCIBChKA T4 JALIABCHKA CBITH.

Y crpykTypHO-TEKTOHIMHOMY BlaHomenHl bopucnasceko-l1lokyTebka 30Ha — Le HaKknaneH!
OIHA HA OJHY CKMOM — HACYBH 3 MIBAEHHOID 3aXOMY HA MIBHIGHUA cXin. B OCHOBI KOKHOTO
HACYBY, @ IX € TPH-HOTHPH, 3anAralTs (QUiLoBl BIIKIAOH €OLEH-OJITOLEHOBOrO BiKY,
XapakTepHHM Po3pizoM skux € ceepanoerHa Hanin-1. Bepxus wactuHa dmimy — MeHINiTORA
CBITA OMTOLEHY (YOpHI AprijiTH, ANeBpPONITH, MCKOBHKH) PAXVETHCA HAPTOMATEPHHCHKOK 1
XAPAKTEPH3YETHCA BHCOKHM BMICTOM oOpradiusol pewoeuau (go 20%). Bumwe sansraiore
MOIACOBl YTBOPEHHS HIDKHBOTO MIQUEHY (BOPOTHILEHCLKA CBITA), Skl € MOKPHIIKOI IS
HaproBux 1 razosux noknanis. lle — NMICKOBMKN, KOHMIOMEpATH, IPABENITH, ANEBPOIITH,
aprigiTH, HACHYEH] TaliTOBMMH | CHUIBBIHOBHMI COJAME, IO SAAMTAI0TH SK OKPEMHMI [HAPaMH,
TAK | 3AMOBHIOIOTE TPIIIHIT A00 HEMEHTYIOTE TEPHTEHHI TOPOTH.

Ha nignens | misnenwuit saxin Binx CTapyHi y naneoreHOBMX | HEOTEHOBNWX BiIKTanax
Bopucaascbro-ITokyTeekol Ta CruboBol 30H BIAKPHTO wWHCTbL pogoBun Haprw i rasy —
I'sizneuwke, Ilipgenno-lerizneuske, Monactupianceke. Ilniscoke. [laciunsinceke ta burkis-
babGuiHceke.

Ha nipuiusiii  oxonuui  CTapyHCBKOrQ [EOOHHAMIMHONO MNOJAIroHY v BlOkjazax
BOPOTHILIEHCHLKO! CBITH po3sinane CTapyHCbKe PONOBNIIE NPHPOAHHX COJell, AKE € MIBIEHHNUM
thnanrom PocinbHanceko-MapkiBeekol coneHocHol crpykrypu 3a manmmn I'l Pyaska 13
cnigasTopamu [1], saranbha noryxuicts comed gocarac 500m, a y cknani Crapyncexoro
podOBMING € AK KaM'AHI, Tak 1 xaniiiai com 3 migpaxosanuMu 3amacamu y 32.8 amm. T
BoporHuleHeski  BIAKIAAY, KPIM CONel, CKNAfeHl FIHHHCTHMH [OPOJAMHE 3 BKIKOUMEHHAM
MCKOBHKIB 1 TOHKO3EPHHCTHX MEPIENB 3 NPOWAPKAMHK 1 JIIH3AMM TITICIB, BKIIOYEHHAM THPHTY,
CaMOPOIHOI CIPKH TA yIaMKiB rpasemTis [2]

Slemo npocniKORYBATH Teomoriynuuit pospis CTapyHCEKOrO reofNHAMINHOTO MONITOHY
IHHU3Y J10 TOPH, TO Y PO3IOALN KOPHCHHX KONAJIMH CHOMATKY NOCTEPIraloThes MoKaanH Hadii i
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rasy v ¢uimosnx sinknazax eoueny i omroueny (wicTe pomosuul, ski Oyan Hassani buLe).
[loriM y Monacax MioleHy po3MilleHi POAOBHINA NPUPOAHMX coneil. A 3aBepuye mo Tpiaay
KOPHCHHX KOMAIMH OAHE 13 HaiOlasmux y ceiTi CrapyHcske poaoBuiie osokeputy. Bowo
po3pobusaocs, 3a aauumu Bojko and Sozanski [3, 4], 3 1868 no 1960 pp.

M.J. Kotarba and R. Stachowicz-Rybka [6] nuuyTe, mo v 1886 p. Tam Gyno 109 poSounx
nas va waxtax 'Muxaiinoea" Ta "JImurpyk", ax1 sHanexkann pecariwy Bnachukis. Y 1907 p. 1w
wonanpti Oynn of'ennanl komnaniero "), Camper and Co" (I'amOypr). Yacruna snnodysnnx nas
Oyl 3atonnedi 1 3'sBunnck Hoei. Ja nannmu F. Mitura, Haiibinem akTuBAWH BHIODYTOK
osorepury Oye y 1886-1942 pp.

Osoxepur CTapyHcbkOro poaosuiua Bussiaennii na ronbimax sin 10 no 500m y surmin
TH3 Ta NPOWAPKIB TOBUHOK BiA 2 1o 30 cm (piauwe A0 AEKIAEKOX METPIB) V TpiHHYBATiH
30HI BEPXHBOT YACTHHH CONEHOCHOT BOPOTHILEHCHKO! ceiti. M.J. Kotarba [6] Bkasye, wo ivoni
3YCTPIYAETLCA TaK 3BaHuii "O30OKepUTOBHI Kaminb', WO CKAAZacTbCA i3 QparMeHTiB TBEPAMX
KapDOHATHITX MCKOBHKIB Td TINCY, NOKPHTHX  030kepuToM. [loBepxHA BOPOTHIIEHCHKHX
BIAKIaMiB, 3a naHnmu Oyposux poGit T. Sokolowski [7], 3HaxomnTees Ha rambuHi Makcumym 17
M, [1iJl HeTBePTHHHIMI BiAKAIaMM,

F. Mitura v 1944 p. onucap po3noM-pO3PHBHE MOPYLIEHHS, sfKe TIPOCTAracThLCA,
nepecikaoyn poaoedine "Crapyus", sia ripwnuosupoOysroro nons "Haupis" wa nisuig, 1o
ripunuoenaobyeroro nona "Jlenis-Xenena". [Tepuwe none "Hania" — ue antmkminanes, wo
3pi3aHa NOREPXHEK epo3ii, a 11 BiCk HaxuneHa Ha nisgeHHNMI 3axiq. IHwe none - "Jlenia-Xenena"
— le KJIACHYHA MOBHA AHTUKNIHANGL. 3anack ripHudoBiaodyeHoro nons "Hanmia" ouineni F.
Mitura npubauzuo y 400 000 ton, a 3anack nons "Jlems-Xenena" moikyTs OyTa we Dinbluumu,
3a mepion 2 1868 mo 1960 pp. 6yno srnodyto nonan 5000 Ton osoreputy. Lle o3Hauae, ax mame
S.W. Alexandrowicz [8, 9, 10], mo 3anMkosl 3anacH Li€l WIHHOI CHPOBHHHM 3AMHILAKTHEA
JHAYHHUMH.

Chutcor suKoOpucmanai Jimepamypu;

I Pynbko I'1. Consivi pecypeu Tlepenkapnatta Ta neperekTuBy X Bukopuctadua / I 1
Pyasxo, BIO. INerpuwmnn, - Kuis-Hepuisui: byxpec, 2017. — 472¢.

2. Korin, 8. 8§, 2005. - Miocene salt-bearing Vorotyshcha Beds in the Starunia area, fore-
Carpathian region, Ukraine - Polish and Ukrainian geological studies (2004- 2003) af
Starunia - the area of discoveries of woolly rhinoceroses. Warszawa- Krakow: 79-86,

3, Boko G. Y., 1967 Uslovija obrazovanija Prykarpatskikh ozokeritovykh
mestorozhdeni]. - Geologije | geokhimija gorjuchikh iskopajemykh, 12: 107-115.

4. Bojko G., Sozanski J,, 2004 Ozokeryt. — Nafta 1 gaz Podkarpacia. Zarys historii.
[nstytut Nafty | 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). Anneales Societatis (Tealogorum
Poloniae, 79 243-254.

8. Alexandrowicz, S. W, 2005, - The history of Starunia - a palaeontologie site and old
ozokente mine. - Palish and Ukrainian geological siudies (2004-2003) at Siarunia - the area
of discoveries of woolly Rhinoceroses. - Warszawa-Krakow: 21- 36.

9. Andreeva-Grigorovich A, 8§, Gruzman A. D, Reifinan L. M., Smirnov §. E, 1986,
Biostratigraficheskaya kharakteristika opornogo razreza menilitovoy svity po r. Chechva,
Ukrainskie Karpaty - Paleontologicheskiy shornik, 23; 83-89
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10. Bayger J. A, Hover H., Kiernik E., Kulczynski W., Lomnicki M., Lomnicki J..

Mierzejewski W., Niezabitowski W ., Raciborski M., Szafer W, Schille F.. 1914 — Excavations
in Starunia (Wykopaliska Starunskie). Muzeum im, Dzieduszyckich we Lwowie, 15: pp. 386

HA/BAIVIABHI TEPACH CTAPYHCBKOI'O I'EQJIHHAMIYHOI'O HOJIHT'OHY

Huannuyr Banoucaas Twéomuposuy, cmyoenm epynn H3I-22-1
Hayroeuit kepicnux: acucmenm gapedpu 'PH, Kaunit Temana Baaepiisua
leano-Ppankicepinil Hayion@ILRUT MEXHTYHIT VHIGEPCUMEM nagmi | 2azy

Amosiii | Tepacu p. Jlykaseis Bemukuit ucTinae ii momsny Ha oxi sig "mismicsa” 11
TEPACH 1 Maiike MOBHICTH) NOXOBAHHII 117 TEXHOrEHHMMH BIIKIAJaMi AXTHHX BiJBaJIB.
Hiokna gactuna amosiro 1 Tepacn sanarac y nepesarnubnaeniii gaemiii aonuni p. Jykaeeus
Benukuil 1 npeacrapieHa pyciOoBHMI TOHKOIIAPYBATHMH MICKAMH, rPaBieM MOTYKHICTIO Bijl
nepuwnx cm 10 0 5m. Buine sandrae ronoBHa yacTuxa pospizy | repacy — crapuysi Ta 3aniasHi
Hamya, Olorendl mamyin ta Topdn. Makcumanona rombuna nigowen amoeio 17y, Pewrkn 4-
X HOCOpPOriB 1 MaMoHTa Oyiu 2Halizeni Ha ranbuHax 1251 17.6m e v 1907 p. rexninnmii
KepIBHHUK 030KepuTOBOI waxTi vy CrapyHl Opadunmer @aiiex [1] npunyckas, 1wo Ha ramduHax
Bia 14 no 25 m mome mictutHcs goparkosa (Qayna. Bim sanpononysaB Tpu BapiaHTH
HEODXIAHMX PO3KOTOK: HAHDImBI mikasum OyB BapianT Kap'epHOl BHiMEN 25%25M 3 ranbuHOW0
10 10m, a notim ranbwe, 1o usoro 4acy Taki PO3IKONKH MOKH WO HE 3MiiCHEH], X04Ya NOJILCHKO-
ykpaiHcbri excremmuii 2004 p. ta Oypiana 2007-2008 pp. mMand H& MeTi YTOUHHTH
MICLIE3HAXOUKEHHA TOro DON0Ta-03epa, A8 3aTOHYIH MAMOHT 1 4 Hocopory,

Ja naHuMi MHIKOBHX ZliarpaM, PO3BHTOK POCITHHHWX Yrpynyeavb BicniHcekoro nepiony
(Pleni-Weichselian) sk y xonoanimi (cramianu) tax i Teruiwi nepiomn (iHTepeTamian) 9iTko
Penpe3eHTYIOTh ICHYBAHHA POCNHHHMX CMIBTOBAPHCTE BIAOMUX AK TYHAPOCTEN, a TAKOK IXHE
nomMiHyBaHHs y piukosii goauHi Benumknit Jlykasens Ha Toil vac. bescyMmHIBHO, 1m0 Wy
macwradl sciel mow Yxpaincsknx Kapnar nepesamae tynapocren. Taknii pocnniuuii nokpHs
xapakTepHuii | s AingHCK, Ae Oyau 3ualineni ccaeil enoxu nuelicToueHy, Bin icHypar sk Ha
€BpasificbKOMY TAK 1 HA N BHIMHOAMEDPHKAHCBEKOMY KOHTHHeHTI. Ha alarpamax nokasaHuil Takos
roJrOUeEH.

lctopis po3sBHTKY POCIHHHOCTI ¥y TONOUEH] Ha TepuTopil Ykpainu y mOpiBHSHHI 3
TTonblued BUSBMIACHE JMHAMIYHILIOW, L0 MOACHKETHCS KOPOTKMME  BIACTAHAMH 10
Kapnatcoknx 1 bankancekux asogosnkosux nonud. Towmpenns aunn (Tilia), soawm (Abies) 1
Oyky (Fagus) Gyno meuakuM i Bindyeanoca maiime 0OHOTACHO, OAHAK HA TepuTopil INomsm m
7epeBa 3 ABTATLCA 3HAYHO MI3HITIE, & TXHE MOMNPEHHA TPHBAE HA MPOTA3I AOBIIOTO HACOBOTO
IHTEPBANY..

(T. Kuc et al. [2]) Buanaqimi paniosyrienesuii Bik 36 3paskis aepes, OI0reHHHX HAMYJIB,
Topdik Ta iHIKMX OF'EKTIB 3 NANCOHTONONMHOID Micle3Haxo/pkeHHs "apyrora" Hocopora 35-40
THC, POKIB 0 HALIOL €PH.

Manoxonoriuel Ta naneoboraninHl pocmmkeHHs (R Stachowicz-Rybka et. al [3])
JACBIIMHITH PO TaKke

1. Biacyrnictp samnukis aepesunn y aopi enoxn Middle Pleniglacial ¢siaanrs npo
AOMIHYBAHHA BIAKPHTHX OC3NICHX POCHTHHHHX YyrpymyBanb. beicymuiBHO, 1o v Memxax
nanAmadTy NepeBwKAnd TYHAPOBI VIPYNYBaHHA, NPEICTABICHI KAPIHKOBOK Oepezow i
CTENOBHMH CIIJIBHOTAMI, HAABHICTL AKHX BlA3HAYNIACA HA NOWHPEHH! YCUIAKHX BHIIB Tpas 1
OCOKOBHX BHIE;

2. 3oHa BIAKNATIB, WO MICTHTR 3AMUIIKM KAPAMKOROI Depesn BITHOCHTHCA 1O enoxn
Middle Pleniglacial 1 nanexunTs 0 M3HLOMO BICI HCBKOTO JIBOIOBHKIB'S]

3. Pan wsugis (pocimm), CHYTYKOTH IHAHKATOpPaMH NOKAa3HWKIB XONOMHOrO KNIMAary,
VEA3YHOTh HA T€. MO MiHIMATRHA TEMTIEpATYPa THMHS Y piukoBift noanHi Beamknii Jlykasens v
nepion Middle Pleniglacial konueanacs y mexxax 7-10°C,
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4. Xapakreproro pncowo ¢aopu na repuropii ¢. Crapyns ¢ gysixke Mi3epHa HacTOTHICTD
BOJHHX POCINHHHHX TakcoHip. Lle MOiHA MOACHUTH NOCHTL BHCOKMM pPiBHEM CONOHOCTI BOIH.
2a0pyiHeHHAM HA(TOK, AKA NPOHHKAE 3 MIOUEHOBHX NAACTIB Y MIACTHIRHY NMOPOLY, 8 TAKOK
HECOPHATAMBHM KIIMATOM, 0CO0IMBO ¥ NepIoa IUIEHCTOLEHY,

S, Hounnawoun 3 enoxu Middle Pleniglacial i no nHammx nmie, focnijukyeaHa JinsHKa
MPEeNCTABIEHA POCIMHHHMIL BULAMH, SKi Yy CBOKY Yepry NpU3BMYAINNCA 0 BHCOKOTO BMICTY
NaCl v uasxkonuunsomy cepenosuwni lle, wanpuxnan, Zannichellia palustris (Bua BoaHux
OaraTopiYHUX TPAB'SHUCTUX pociiH poaunu Pnecaukori), Triglochin maritimum — tpusyBens
MOPCBHKII (B OAHOPiYHKX abo OaraTOPIYHHX TPAB'SHHUCTHX POCANH poamHn Tpusyduesi),
Schoenoplectus tabemaemontani — komum Tabepuemonrtana, Puccinellia distans — noxichuus
poscTariena (BuA Tpar'sHucTHX pocanH poaunn Towrkororosi) i Eleacharis pflustris — curaar
Bonorauii (Hesenuka pocanHa poamun Ocokosi). Ixuill PO3BMTOK T4 rosBA Hacamnepen
MOB'A3aHl 3 NPHPOAHHM BIUIHBOM PO3COJIB, WO NPOCOYYBANHCA 3 MIOLEHOBHX IAacTiB ¥
M ACTHABHY (KOPIHHY ) TTOPOAY,

0. ManakolayHa, BHSBIEHA Y KepHax CBEP/UIOBHH, € pisHOMaHITHOW. MaoskHa
BUOKPEMHTH TPH icToTHO pisni Teru rpyr. L Tpu rpynm XapakTepH3yioThes AK pi3HUM apeaiom
MOWMHPEHHS TaK | PI3HUMH KIIMATHYHEMHM YMOBAMHI POZBUTKY, WO MiATBEPUKYE, 11O BOHM
HEONHAKOBOTO BIKY,

Feodiznuni  pocnimxenna (W,  Moscicki, 2004) meromams  BePTHKANLHOIO
€NeKTPO30OHAYBAHHA Ta MHTOMOrO ONOPY, BUMIPH CHIN TsUKIHHA Ta Mikporpaeikn (S. Porzucek
and J. Made), 2006) nozponuian YTOYHHTH TEONOrYHY DYAOBY TA BUSBATH TIEPCHEKTHBHI
IIAHEY 3 TOBWHHOK Oonotanx OloreHHnx HAMYIIE nOHAD 2™, 1€ MOMHA BUSBUTH HOBI
IHAXIIKH BETHKIX TBAPHH TLTEHCTOUeHY.

Ha Ttepwropii CTapyHCBKOrO reoAnHaMidHOr0 nodiroHy anrsiil  BHCOKOT  3aniasi
pO3NOBCIUKEHNI B3nomkK Jisolepeicka p, Jvkaseus Benukuii wupoxorw cmyrom go 100 m
mupuro0. Ha nparomy Oepesi Bnucoka 3amnasa 30epernacss TINBKH KiThKOMA BY3@HBKMMH
CErMeHTaMM., ATHOBII TakOX BHCTHIAE BY3eHbKY nomuuy p. Pinwe 3a mawwumnm S W,
Alexandrowicz, W.P, Alexandrowicz ta M. Krapiec, BHcOKa Tepaca gocjaigxena v wypdax ta
NPUPOJHHX BIJCIOHEHHSX | MNPeACTaBieHa CIPHMM Ta CIPO-KOPHYHEBMMH HAMYynamMM 3
YHCHEHHUMH PElITKAMH POCIMH, PYCIORUMH TaibKOBHKaMH 13 (AinoBHMX Ta MONACOBHX
MICKOBHKIB, CTAPHHHIMH Td 3AIUIAEHHMH ANCBPHTAMI T4 MICKAMM, NEPEKPHTHMI BlABATAMN
FIPHIYIX PODIT 0IOKEPUTOBHX KONaseHs. Po3pia BHCOKOI 3arnany BUCOTO 4 M BIJICIOHKETLCA
Ha meomy Oepe3sl p Jlykapeus Benukuit Buie BnanavHs B Hei nomiuka Pinde. V' HuokHid
HACTHHI LBOIO PO3pI3y 3Haizeni uucnenni (parmentn crolypis aepes. 3nebinpmoro ue
XBOiTHI gepeBa (CMepeka, COCHA), y MEHmiH KimTbKOCTI TPamIaiOTECA mucTani aepesa (Oepesa,
nv0, B'sz, Binbxa Ta 1H.), Ha yactuxl 3HafineHux cTorOypIB 30epernucs 03HAKK KiNbKAPAZOBOID
nepesi AKIaieHHs.

S W. Alexandrowicz ta in. [4] BUkOHANK AeHApOXporOoriaEMi anams3 21 npobi aepes.
Hafinoema mocainoBricTe oxommoe 298 pokiB, a 3a JTaHWMHP MAaBalo¥ol XpoHOnoril nepesa
naryiotbea 1114-1410 poxkamu. PesynbraTh cBigyaTh, WO iHTeHCH(pIKauis HarpoMalkeHb
DONOTHUX IPYHTIB 13 NeHLKaMu fiepes Oyia 3yMOBJeHa BHPYDKOIO JICY V JAONHHI | PO3BHTKOM
CUIBCHKONO TOCMIONAPCTEA Y CepenHboBi4Hl, B ocHoBHOMY v XIT11 XTIV cromiTrax.

[epenix surkopucmanol rimepamypu:

l. Kotarba M. J., 2009. - Interdisciplinary studies at Starunia palacontological 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. Geoturystyka.

3. Stachowicz-Rybka R.. Galka M., Alexandrowicz W. P., Alexandrowicz 5. W., 2009.
Plant macrofossils and malacocoenoses of Quaternary mineral-organic sediments at Starunia
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St
palacontological site and vicinity (Carpathian region, Ukraine). Annales Socitetatis Geologorum
Polontae, 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 sindies (2004-2005) ar Starunia - the area of discoveries of woolly rhinoceroses.
-Warszawa-Krakow: 95-101.

OCOBJIHBOCTI TEKTOHIYH ol BY10BH
OCAJOBOTIO BACEMHY MEKCHKAHCBKOI 3ATOKH

Xiv“ax Haoin Boroowsupiena, cmyoenmea zpynu H3-23-1
Hayrosuii kepienux: don. xafpedpu I'PH, Onervaenro Buaepiii [pucoposuy
leano-Ppanricesicil Rayionans i mexniuni yricepeumem uadgmu i 2a3y

Ocanosnii Saceiin MexkcHKaHCbKOl 3aTOKH MPOCTATACTLCA Bif npubeperxnol piBHUAM Ha
menHl CHIA po npudepesknoi pisHuHE nisaensol Mekeuku, periony YUeanac ta Tadacko, 1 na
cxin uepes HOkarancoky nnardopmy a0 Kyon, @aopuiackky npoToky ta OeperoBy 30Hy urmary
Duopuza (puc. 1).

baceitn MexkcukaHcekol 3aTOKI Mae [EHTPANLHY adicanbHy pPIBHMHY. ska 3a3puwaii
neskuts Ha  rubunl 13 km. Ha  exigHomy  pHL 3aTokM  nepeBaxkae  mopthonoris
nisnsoueTsepTHHHOro Miceicin.

KoHNTHHEHTANEHWI CXHO TIBHIMHOTO KPaw 33aTOKH  Mac  OaTHMETPHUHO  CKTATHY
moponoriiy, #Aka pizko odpueaersca  yerynom  Ciredi  Ha  3axomi 10 30UBRETHES
mizHeoyeTsepTHHEMM  Miceicini Ha  cxomi.  OcoliuBa  pHca  UEHTPadbHOI  HaCcTHHH
KOHTHHEHTANLHOTD CXHIY 3aTOKM € HAABHICTH YHCAGHHHX 3aKpHTHX 400 4acTKOBO 3aKPHTHX
PIBHORMMIpHMX CxunoBnx wiHiGaceitnis. Ha siaminy Bian wnx, @aopuaceka nnatdopma
VTBOPIOE LIMPOKHIE ycTyn i Tepacy, WO 3akiH4yerscs Ha raubuni maibke BepTHKAIBHUM
DaopuacbKkUM yCTyroM. 3axiiHuil kpail 3aTokH Mac NMpPoOMIMKHY LWIMPHHY, | BOHA TeXK JIOCHTh
CKNa/Ha B DATHMETPHYHOMY Bi THOLIEHHI

Tyr nominyioTe uncneénui napanenssi xpedtu i Bann Hany MOpONOriEw CepeaHbo- Ta
HIDKHBOCXMNIOBOrO  penbedy.  Cyuacumii  wensd pigodpaxmacTsea  YITKO  BUPAYKEHHM
A0LNBIIEHHAM TPANIEHTA B HAMPAMKY 1O 3anajinHu 1 newuTs Ha raubuaax 100-120 m. Ha ey
i BHIMHO-3ax1AHMUIH, NiBHIYHME | ¢XIaHmi wenbd) 0OMeKeHnH CMYTa, WHPHHA AKHX KOJIMBAETLCA
Biz 100 go 300 km.

Ocanosuit Dacefin MerCHUKAHCBKOI 3aTOKM OTOYEHMIT HOPMANBHOK) KOHTHHEHTAJIBHOK)
koporo [TiBHIMHOEMEPUKAHCLKOT TIMTH, Blibiia 4acTHHA CTPYKTYPH Oaceiiny I iCTHIaETHOS
MePEXinHOI0 KOPOI), AKa CKIAJACTRCA 3 KOHTHHEHTANRHOI kopn, mo Oyma postarHyTta i
ocnadnena pudrorenezom cepenrsol i miznsoi 10pn.

Y Gaceiini BHAINMOTL ABa THNH nepexiadol kopyu, Kpaii Saceiiny nigcrunac WwHpoka 30Ha
MOTYIKHOT TEepexijHol KOpH, fAKA CKIAJAcThCa 3 ONOKIE KOHTHHEHTANLHOI KOpH Maibke
HOPMalbHOI TOBLLHHI, 110 PO3AINEH] AINAHKAMH POSTATHYTOI KOPH, Aka 3aHYPHEThCA Oinbi
rimbuwe, PesyipraToM € JaHuor IpOMIKHUX BlAKIaniB | conanux aceinis HABKOJIO MiBHIHHOI
nepudepii ocagosoro daceiiny MekcHKkaHCBKOI 3aTOKH.

3HAYHA MACTHHA CYY4CHOI BHYTPIHBLOI  npubepesHol  piBHMHM, wensdy Ta
KOHTHHEHTANLHOIO cxiuty 0aceiiny nifcTHIAE BIIHOCHO OOHOPIIHA TOHKA NEPexiaHa Kopd, AKa,
AK MPABHIO, CTAHOBHTE MEHINEG MOMOBMHH 35-KIMOMETPOBOI TOBLINHIL xapaxrepuol ana
KOHTHHEHTANLHOI KOpH, 1 3ansrae Ha raubuui 10-16 kM Hukde pisHs Mops. PekoHCTpykii
rAMOHHHHX CEICMIYHIX TPABEPCIB BKA3YIOTE HA T€, WO (yHAAMEHT MOMKe 3anarati Huwxue 20
KM Y LeHTPanmbHIll uacTunl ma npudepexuHow pisHHHOK miemenxol Jlyiziann ta npunermnm
KOHTHHEHTANLHIM menkhom. [nufoke nenTpassHe THO 3aTOKH MACTHIAE MYTOMOMIDHIT nosc
Da3aITOBOI DKeAHIYHOI KOPH, SKHH YTBOPHBCA npoTsrom mianeol KOpu - pannvol Kpeian nia
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Hac MOBCIIARCHHA MODCEKCTO Gaceii
PO o " "dw

pnstaryaa (ff)

B -25,000 - -22,000
B 22,000 - 18,000
B -18.000 - -14,000
[ - 14,000 - -10,000
[==1 -10,000 - -8000
[ 2000 - 6000
16000 --5000
] -s000 - 4000
[]-4000 --2000
[ -z000 - -1000
[ 1-1000--500
[—Js00-0
[Jo-250

(] 250- 500
[—Js00- 1000
[—11000- 2000

[ 2000 - 4000

[ 4000 - 6000

[ 5000 - 8000
18000 - 10.000
110,000 - 12,000
[ 12,000 - 14,000
] 14,000 - 18,000
116,000 - 18,000

Pucynok 1 — Kapra posrauryeadHHs ocanosoro daceiiHy MekCHKaHCEKOI 3aTOKH Ta
BaTHMETPHYH] 0COBANBOCT]

3ofpamennii npodins (pue. 2) moGynorano eix Deperosoi wacTuan daceiiny Yopuoro
BoiHa 10 aMepHKaHO-MEKCHKAHCBKOI alicanbHol piBHiHu 10 KyOuHcskol naardopmu, wo
npoctaraeTees Bia Kxatancexol npotoxn no Kapubeekoro Gaceiiny.

Pucynok 2 — Teonoriaauil npodiis 3 mBHOYI Ha NiBAEHb Yepe3
ocaoeni Daceiin MekcHraHCcEKOl 3aTOKNH

Mexa ocanoporo Gaceiiny MeKCUKAHCLKOI 3aTOKH Moxke OyTH BH3IHAMEHA NO AiHil

90



g Pezionaaviia kondpepennia "Meiooiacnun exozeopopym - 2024

3unenysanns mixk daceiiiom Yoproro Boina ne naneosoiichki ocanosi Ta KpUCTaNivHi nopoan
3ANATAK0TE NOBNH3Y NOBEPXHI, 1 conaHuM daceiinom Miccicin Ha niBHI,

3HaYHE NOTOBIEHHA HPCLEUX BiIKIaNiB v coasdHoMy Oaceitni Miceicim € 4iTkum
aokazom ioro mexd. Comsnui Gaceiin Jlyaun taxom s3akinuyersca nobamsy wiel e, a
JlvauHceknii nporwH 1 MoB'A3aHa 3 HEM 30HA PO2VOMIB YACTO BHKOPHCTOBYIOTHCS LIS
BCTAHOBIEHHA MEX1 CONAHOID Daceiny.

Y pospist  Daceiny  MexcrkaHebKOl  3aTOKM  KalHO30HCBKI  BIOKAAQH  3HAYHO
MOTOHIIVIOTECH B HAnpsmky KyOu i [Okatancekol NpoTOKH HAa MiBdeHs. MIiOUEHOR! wwapu
TOHWAKTE BiA 2.4 kM a0 30 M, OCKIIBKM MIOUEHOBI wWapH BUXOAATE HA kpai KyOuHCBKOD
mnargopmu.  Me3p30iicbkl  iHTEpBAamM  TAKOK TOHINL, Him Yy cyciausomy [lieaenno-
Dnopuacerovy  Oaceini. Kpucramiuamit ¢dynnamenT sansrace Ha romduni 3,7-49 kM B
IOkaraucskiit nporowi. 1le BKAsye Ha [albHE POSTALUYBAHHA  BIIHOCHO  OCHOBHMX
CHJIKOTIACTHYHIX [Kepesl KpeMHesemy | MoB's3aHuX 3 HMMH PIMKOBHX CHCTEM Ta BIAHOCHO
HeMOAABHE 3 eAHaHnsA MikponnuT 3axiguoi Ta Cxignoi Kybn v eoneni.

NOBEPXHEBI BIAKJIAAN CTAPYHCLKOI'O TEOJHHAMIMHOI'O HOMITIOHY

Hisauyk Inna Muxaiwisua, cmydenmea cpynu H3-22-1
Hayroauit kepicrur: acucmenm gafeopu I'PH, Kaaruunitt Temana Baaepiiena
lecno-Dpamriaesrtil HayioHQILHET MeXHiyl Yrieepeumen wagdmu i 202y

lepun ry©aikauii npo AociJsKeHHs YeTBepTHHHUX BlAKIanip Ha Tepuropii Ilpukxapnarrs,
B TOMY uncii boropogsaHuinen Ta HuHIMHBOTO CTAPYHCHKOIO TeOJHHAMIMHOIO MO ToHY,
s'asuamce y apyriii nomosuni XIX cronitra (E. Windakiewicz. 1875a, 18758, W. Szajnocha,
1881, 1892: R. Zuber, 1885, 1888), uo dDyno nos's3ano 3 podororo nag "l'eonoriunum arnacom
lManinii". Ane DCHOBHIM CTHMYJIOM JI0 BUBYEHHA OCa/llB KBApTEPY craam BiakpurTs ¥ 1907 p.
3afanb3amMOBAHMX PELITOK BOIOXATOr0 HOCOPOrd | MAMOHTA B O30KEPHTOBIH WaxTi.

leTopia  BIAKPHTTS TA  NANEO3QONONYHHMX  JOCAJUKEHB  BENHKMX  BHMEpJIHX
MNefcTOUEHOBUN CCABLIB HAPAXOBYE BiK€ MNOHAA cro poxiB. Y BepecHi 1907 poxky Hobe
ripusaonotysne manpuemcrso. "), Campe and Co" posnouano eunodyTok 030KepuTy Ha HOBII
waxTl "Memxaitnoea-duurpyk". Lle B xosTai Ta nuctonani 1907 poky mia gac nornubnenns
konaneH Mo IV (m3Hime HazeaHoro "MamoHT") Oyian BHABICHT MAMOHT 1 BOMOXATHIT HOCOpIT
(Tax ssanuii "nepwnii nocopir sia Crapysi") 31 s0epemennMi M'AKHMI TKEHHHAMHM, Ha THMOKHHI
12,5 ta 17,6 merpa sianosigeo (Lomnicki, 1914). Obumea 3paskm Oymn nepenani mo My3e
icTopii mpuponyn cimi Jinymmuskex y JIesosi (HuEl - [pupoanmamit myseit Hauiowansaol
axaaemi’ nayk Vipainu) (Kubiak & Drygant, 2005; Chornobay & Drygant, 2009),

Pesynrrat reosorivHux Ta naneodoraniuuux jocnipkens (Nowak & Panow, 1930
Szafer, 1930) nokazann, wo ripeski nopoad, Bunodyri 3 konanshi Ne IV, € BTOpHHHNMN, ¥
38'53KY 3 4UM MOMHA OpunycTuTy, wo i Mamout, 1 "nepuwuit” nocopir Gyan sussaeni padiwe i
CKHHYTI B IO konaneHto. Take noscHenHs Oyno snepme 3anpononopaHo M. Raciborski, sxmii
MpoaHani3ysas (pparMeHTH OucTs Ta (PYKTIB. BHABIEHNUX B ocajax nobnuiy MaMoHTa Ta
nocopora, binsm Toro, pir 6ys snaiaoenuit va inmin ranbunl, wixk cami tina (Lomnicki, 1908),
IO MAOTBEPANKYE T3y MPO Te, IO BHKOMHI PEINTKH 1 ocagu Oyanm 3maiimeni pamime. S.W.
Alexandrowicz cTeepipKyBER, WO LS NOAIA MOrfa eiadyTHeh HaBiTh-Onu3bko 20 pokie ToMy
(npuGunzao y 1887-1890 pp.).

V 1929 poul nig erinowo [loaecekoi akazemii mucteurs ta Hayk, nizuime [lomscukoi
akanemii ymiuna ([TAY), dyno crropeno Komiter 3 gocmmxers CTapyHi Ta MPOBEIEHO HORBI
POIKONMKN. NPoiAeHo cnemansay wronsin [MTAY mpa sarmsgom Mononoro reojora, nasa
Epreniyma [lanosa. 23 sxoetHa 1929 poky., y mronsxi, BHpobneHid Ha sincradi 4.5 m Bin
mroneH Ne IV, Ha rambuni 12,5 M 3Haiimm Maitke noBHicTRO 30epewkeHy Tymy CaMKH
BOJIOXATOrO HOCOpora (MmizHiwe Hassany "gpyriM sonoxatum xHocoporom 3i Crapysi"). Binbuie

9]



VIS ]

gt e Pezionaavita kondpepennia "Moaodincnun exozeopopym - 2024*

TOro, mpn wiii poskonui Oynn eusABAeHi bacTuHu ckenery (6e3 M'AKHX TkaHua) "TPeTHOro
Hocopora" (Stach. 1930) paszom 3 kicTkamu "gerpeproro Hocopora' (Kubiak, 1994, 2003 ). Ilotim
CONMATH apMITCLKOTO IHxeHepHoro kopryey [onsui npokonany creniansHy WToasHIo (4x4m).
vepes aky 17 rpyana 1929 poky Ha NOBEPXHIO NIAHAAN TyWY BOAOXATOrQ HOCOpOrd. 22 rpyaus
1929 poky BukonHl pewtku dyno nocrarnexo y Kpakie no Ilpupoanmnyoro Myzew i [lonscrkoi
akanemii mucreurB T4 Havk, wo no Byn, Cnaskosebkiii, 17. Y 1995 pow pewrkn Oyim
nepenecer 1o [puponmmaoro myseo lnoruryry cucremaruku ta esomouil teapus [onseskol
akanemii Hayk, wo no ynuui Ce. Cedacrrana, 9y Kpakogi.

Y 2004 pow, nicns nodan 70-pidvHOl NnepepeM, reonoriyHi, reoizHyHi, reoxiMivHi Ta
mikpobionoriuni gocmmrenns Crapyai Oyium Bianosneni. Y Tpasni ta wostai 2004 poky
TosaprcTBO mocnigkent exomorignux 3mid "Teoctepa" cmineHo 3 VHIBepoHTETOM HaykH |
TexHikn AGH y Kpakopi, TBaHO-PPaHKIBCEKHM HALIOHANBHIM TEXHIYHHUM VHIBEPCHTETOM
HadTH | rasy B IBaHo-PpaHkiBcbKy Ta THCTHTYTOM reonorii Ta reoximii MoproYMx KONajiHH
Harmionansnol axagemii mayk Yxpainw y JIbBOBI, opranisyBan OBl HayKOBI excneguii o
Crapyni. Ix mera nonsrana B aHanizi reosorisol Oyzaosd Ta cnetmivHoro ocanosoro
cepenosmiia, B AKOMY OyiM 3Halzeni nuieiicTOLEHOBI CCABLI, a TAKOK OUIHKA MOAUIMBOCTI
MONANLIINX 3HAXINOK Benukux ccapiip. PesynwtaTi dynn onybnikopaul sk moHorpagia (M.
Kotarba, ed., 2005), B sxiii mictuThCa |8 TEMATH4HHX CTaTel 3 Pe3yJLTATAMH NMOMLOBUX Ta
naboparopHux sochimkens paitony Crapysi.

Harnpotazi 2007-2008 pp. OypiaHs ceepanoeruH miametpom 12 cm ta OypoBHM 30HIOM
MDR-06 3 nnekcuriacoBor Tpybkow aiaMerpom 5 cm (puc. 3-5) npoeoanna nonsceka Oypoea
wkomnanis UGB-50. 3aranom sig rmmbunan 4.6 m (ceepmnosuna Ne23) no 20 m (csepuiosuna
No22) mpobypeno 44 ceepanoennn. 13 ceepanosnn eimibpano 421,1 M kepry, 3 Hux 1912 m 3
yeTBepTHHHNX Biakaanis (108 m 3 nneiictoueHosux Ta 82.9 M 3 rojoueHosui), 1099 m 3
piaknanis mioueny Ta 120 M 3 waxToBux BigpamiB. Pesyabrat mocnimmens 2007-2008 pp.
omybmxosani v "Annales Societaties Geologorum Poloniae" v 17 cratrax.

He aneasuamnck Ha BEANKY KITBKICTE TocTimkeHs CTapyHi, AeTansHOl reononiyHol KapTn
TEPUTOPIl TeONHHAMIYHOIO NOJIroHY A0 uboro Hacy He Ovno, Tinekn y 2017 poul asTop
yiarajbHUIA BUINOBIJHI MaTepiaid MNOoNepeiHix AOCHJHUKIE Ta BHKOHANA JAewHdpyBaHHA
KOCMIMHUX Ta PI3HOBMCOTHHX aepodoTosHiMkie, otpumannx P B. KanycruHeekum 26 TpasHs
2017 p. 3 Buxopucrannam OesminoTHOro JjitansHoro anapaty tuny "dpon". Pesyasramn
NemudpyeaHHa Ta adanis marepianis dypiama 2007-2008 pp. A03BONMB aBTOpPY BhepLie
nodyYyBATH reanonyHy kapry CTapyHChKOro reoHHAMIMHOTO NOMroHy .

Haiinassiwi BlOKIann HETBEPTHHHOIO  nepiony €OMNeHCTOLEHOBOIO TA
PAHHBEOMIEHCTOLGHOBOTO BiKYy Ha OOCALmMiyBaHiii Teputopii simcytmi. Ha Tepemax
[Mpukapnarrs, y nonusl [IHicrpa Ta fioro nonnue, v tomy uncm 1 bucrpum ConorBuHesko!, 10
Akol HaseknTs po Jlvkaseus Beinkuil, Taki BiZKAaAH NOB'S3YIOTH 3 BMCOKMMK, TAK 3BAHHMM
HAZIKAHBEHOHHAME Tepacamii, OTiKe HAMIABHII BIAKTATH YETBEPTHHHOTO Mepiony — 1e amosii
Tepac Kpacxoi (VI mansanmasHol, ue sepxeboTIioneHoroi), Jloesol (VI HansannmasHOIL.
eonaeiicroueHoBol), ramuubkol (V' HaI3amiasHol, paHHbOILUICHCTO-UEHOBOI), MapiAMIIIbLCLEOI
(IV wamannaeHoi, cepennborieicrouerosoi) Ta eaymnbeskoi (I namzannashoi, neproi
MONOBHHH NI3HBOTO MAeficToueny). Takux Tepac Ha NOCHIKYBaHIil TEPUTOPIT HE SHANIEHO, &
noJuHHKi amosiil p. Jdykaseus Benukuii signeceno no Il ta | Hanzaniasuux tepac.

Ha mesupiail bucrpuni Conorsuncskol ta buctpuul Haapipuancekoi, B paitont ¢ 1'si3a)
TO0TO nopan 31 CrapyHebkrM reofuHaMivHnm nonironom ), K M. Bexnny, 3a nadumu OypiHHs.
3HAMWOB Olabwy HIK CIM KiUIbkiCTh Tepac, nanceeno poswiaexysaswm VI abo VI tepacn na
KLIBKA CAMOCTIITHIX,

Ha pnocnizpkyBaHii  TepHTOpii  4ETBEPTHHHI  BIAKNAIM TNOYHHAKITECA 3 CEPENHbOrD
IJIeCTOUeHY, OXOMUIKITE YBECh BEPXHIH TLII0C MOJIOLEH.

Heposunenosauni nokpueni eonopo-nemoeianehi (Tak 3sami "mokpuedi necn") Bigkaaam
3aMSTAI0TE Ha BOAOAUTBHIX MEWHPITUAY, CXHIAX PIYKOBIX JOTHH Ta MEPEeKPHBAIOTh amOBIfi
yeix  HagsanuasHux tepac. Bonm npeacrasiieni  jecamu, JeconoiDHMMH  CYTIHHKAME 1
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e
CymickaMmH, FANHAMH 3 JiH3aMH NiCKY, rpasil, WedHIo, po3pisHEHIMH BEIIOHEHHAMH YIAMKIB
PI3HHX NOpIA, 3AMATalOTH HA NiBJAEHHOMY 2axofi, miBHO4I Ta cxonl nomirony. llorvikHicTb
IMIHIOETHCH Bijl KLIBKOX canTumerpis 40 10-15 m, a y aonuni p. Jlnicrep — 10 50 m. "Tlokpusni
necu" nonibuo cuirosiin "wosopi" O0BONIKAKTL yei HepiBHOCTI pensedy, 3TMALKYIOTE IX.
VTROPEHHA MNOKPHBHMX BIAKNAMIR MOB'S3YIOTE 3 EONOBHMI  IIPOLECAMH — BITPOBOK
AKYMYJIALIEK T4 1eJ0BIa]bHIMMHI NEPEHOCAMH, SKi BHPIBHIOIOTh MTOBEPXHIO BITPOBMX BIIKNANIB.
Tomy renesuc Takoro MOKPUBY €MIOBO-IEIIOBIAJILHMA, @ BIK — YBECh CEPelHiil 1 BepxHIii
MNENCTOLEH.

3a nanumu A B. Boryuskoro, M. Jlaruont, A M. Summmda Ha anosii 'V (ranmubkoi)
HaJ3amIasHol TepacH 3amEratoTe Halbinem crpaterpadiuHo noBui 1 HaWOlibm TOTYIRHI
MOKPHEHI BiZIKAAH, MPEACTARIEHI PUTMIMHHM HePryBaHHAM MauoK JeciB TA BHKOMHHX TPYHTIE,
WO CBiAYaTh Npo KNiMaTHYHI 3MiHK naneoreorpadivHux yMOB 0cafoHarpoMamkenns. M@,
Begnny, sk 1 0araro iHWHX JOCHIAHMKIB, BB@XAe, MO BHUKONHI ado NOXOBaHI TPYHTH
chopMYBaNTHCh ¥ BITHOCHO TEMT | BOJOTI MINUTBOJOBHKOBI @Tamil, a JecH — y Okl CYPOBI
XOJO/HI Ta MOCYINIMBI €Tanmu 3neleHiHb. Takux pUTMIB MIKITHONOBHUKIB'S — MOTENmiHHA +
NOXONOAAHHA — 3JeAeHIHHA HAPAXOBYIOTh 10 Bocbmu. Jlns 3axinuoro periony Vipainu Taxa
cxema creopeHa A.b. boryuekum, a nma llpukapnarrs, Kapnar 1 3akapnarrss — OM.
AAMEHKOM,

BHUKOPHCTAHHS N'EOXIMIYMTHHX METOJIB /LTS MEPEBIPKH
FTEPMETHYHOCTI IIA3EMHHX CXOBHI T'A3Y

Tpydenrae Anopia Onexcandposuy, cmydenm cpynu HIB-22-1
Haykosuii kepienusk: douenm xagpeopu U'PH, Tpybenro Oaexcandp Muronaitocuy
Ieano-@panriceninit nawionanswifi mexnivuni ynicepcumem nagmmi i 2azy

Benuka kinbkicts MASEMHHX CXOBHI  CTBOPEHI CaMme Yy BOOOHOCHHX  IUIACTax
AHTHKI HATBHIX CKNAIOK, 1€ caMe CepefoBHIle € «HYKHMY [UIS BYTAeBOAHEeRX rasip, 30mciM
1HIIA COpARa, KOMM MiA3EMHI CXOBHIA a3y ODNALITOBYIOTH Y NiacTax, 3 AKHX ras Bke
Biao0yTo, TODTO Yy KOMMUIHIX TA30BHX “M [A30KOHAGHCATHHX noKaazax. Y ubomy pasi
reoxXiMIuHO! B3acMOil rasis i3 mopono | NIACTOBHMH BOJAMH Mailke HeMac.

barato ni3eMHHX CXOBHIU Ta3y POITALIOBAHI B BOAOHOCHHUX INSHKAX AHTHEMHATBHMUX
CKNG0K, 1€ CEPelOBULIE BIIMIHHE BIJl T830BMX KOMIIQHEHTIB. AJie KOJAH Ta30Bl CXOBHMLLA
pO3TAMOBAHI ¥ BIKE eKCTITYAaTOBAHMX TUIACTAX, TAKHX SK KOMMIIHI rasori ado ra3okoHmIeHcaTHl
PONOBUING, TEOXiMitHA B3AEMOIA Ta3iB 3 MOPOIOI0 Ta MAACTOBIMI BOIAMH MAaiiKe BiICYTHS.

TeoxiMiubl AOCHIAMEHHA HE MU3EMHHX CXOBHILAX rasy 30CEpPelikeHi NepeBaHo Ha
OLIHIIl repMeTHYHOCTI FiPCBLKHX MOPIA T4 CBEPLJIOBMH, HA BH3HAYeHHI reoMmeTpii Ta po3MipiB
WITY4HO CTBOPEHHX BOAOHOCHHX MiactiB. KpiM 1bOro, ix METOI € BCTAHOBJICHHS MOMITIBIN
WIIAXIB Mirpauil ra3y 4epes mopori NaCTKH OPH HEALEKBATHIH BACOTI,

Ileperpopenna Ta De3nedHa eKCIUTyaTauld NiI3eMHHX CXOBHIL rasy y BOJOHOCHHX
CTpYKTYpax nortpedye nocTiiiHOrO NPOBEIEHHA JOCTIHKEHb, 110 CTOCYHTLCA OUIHKN LT CHOCTI
NOKPHIIKH TA TEXHIYHOTO CTAHY CBEPANOBUH, BHABICHHA 3MIH Y MEXKAX WTY4YHOIO NOKIALY
rasy, HACHMECHHA FA30M BOIOHOCHHX FOPH3OHTIE, TTOBEPXHEBHX BOX T4 METBEPTHHHHX BiIKIALIB,
LI 34BAAHHSA MOMJIMBO BUPILLMTH Y  KOMILIEKCT 3 BHKOPHCTAHHAM  MIPOAMHAMIUHHX,
reothi3naHIX, TAPOXIMIYHIX Td TeOXIMISHHX METOAIB KOHTPOIK Ha BCIX PIBHAX BOIOHOCHHX
FOPU3OHTIE, MOBEPXHEBHX BOAAX T4 HETBEPTHHHNX BiAKIATAX,

JocmpkeHns BHKOHVIOTECA BIAMOBIAHO [0 METONMYHNX peKOMEeHaauiii Ha JBOX
OCHOBHMX ertanax - Dymenuurso 1 excrayarauis TTCT Tlepuwmii eran BrmoYae nowykoBo-
pO3BlAYBANLHI pODOTH HA TEpUTOPIT 1| XapakTepH3IYETLCH BUBYEHHAM IJIPOreoXiMiMHOro oHy y
BCIX BOMOROCHWX TopuzonTax. OcoOGmuBa yBara TNPHAINAETHCA BUBYEHHIO BOJIOHOCHOTO
[OPUIOHTY, AKHIl PEKOMEHAVETLCA ANA BHKOPHCTAHHA Min o0’ ekT 30epiraHHs raly, a TakoK
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BOAOHOCHOIO TOPH3OHTY BHINE NNACTY-TIOKPHINKH, SKMIl KOHTPOMOETHCA [aA 3abelneqerts
repMeTHyHocTl cxopuma. Ha manomy erani HeobX1AHO MNPOBECTH FeOXIMIYHI J1OCHIAEHHS
MOBEPXHEBHX BOJHHX JIHEPEN, KPHHHIIb, APTE3aHCHKNX CBEP/IDBHH Ta IHUINN /DKEPEN BOAM, a
TAKOIK BHBYUTH reoximidnuii Gon 33 noxasHuKaMu ra3is, Mikpodionorl Ta OKHCHO-BIAHOBHHX
MPOLECiE v YeTEEPTHHHIX Biakaanax. [lna nocmipkeHHs reoxiMiuHOro GOHY NMOBEPXHEBHX BOJ 1
YETBEPTHHHUX BIIKI41IB HEODXIIHO BIIJaTH HAJEKHY YBATY, OCKUIBKH BiH 3a1€KWTb Bij
PI3HOMAHITHHX SMHHHHKIB 1 MOME 3MIHIOBATHCS Bl NEKUILKOX 10 necarkis pasis. Ha npouec
hopmyBanHsS NPHPOAHOTO reoxXiMiuHOoro (OHY B BEepXHIH reoxXiMiuHil 30HI BMUIHRAKTE B
OCHOBHOMY TPH OCHOBHI (DaxTopu: MirpauiiiHi npouecH BYrneBOAHIB 3 runduH 10 NOBEPXHI,
Oioximiuni rmpouecH (OpMyBaHHA BYIIEBOAHEBHX IA3iB Y CYMACHMX YMOBAX Td QIANLHICTE
BYTJIEBOAHEBOOKHCHHX MIKPOOPTAHI3MIB, AKI ACHMITIOIOTE BYT/IEBOHER] Ta3H.

JIOMiHYHOHE POAB KOKHONO 13 TPBOX OCHOBHMX (pakTOpis Ha (OPMYBAHHA PEOXiMIYHOTO
(hoHy 3IMIHIOETLCS NPOTATOM POKY | 3aJAEKHTE BL1 NOPH POKY, BOJOrocTi, atMocqepHoro THeky i
remneparypa, pH, smicry CO2 ta tHmmx xmimMaTHHHUX T4 (I3uKOo-xiMivHEEX (akropis. Tomy
BHBYEHHA 3MIH NeoXiMiMHOrO GoHY NPHNOBEPXHEBNX BOJ | HETBEPTHHHUX BIIKIANIE HEOOXI IHO
MPOBOLUTH OAHOYACHO 3 PO3Bi Ay BaNbHIME podoramu Ha npotasi 2-3 pokis [1, 2],

JeranbHe PHBYEHHS IMIH FEOXIMIMHOTO (hOHY € BAKIMBHM [N YHHKHEHHS NOMHIOK V
MaiioyTHeomy, mia vac ekcrnyatamii TICT npu owivui eryneds foro repMeTMHHOCTI Ta
FEHETUUIHO! IPUPOIH NOBEPXHEBHX AHOMATBHHX 3HAYEHbL IeOXIMIYHMX NOKA3HUKIB. 3 pocsiay
POOIT MOZKHA MOOAUMTIL, [0 3HAYEHHA MEOXIMIUHIM MOKAZHUKIB NPH MAKCHMANLEHOMY THCKY B
[MCT 3Ha4HO BUUL, HIXK NPU MIHIMATBHOMY, bez NOKAANHOrO aHamzy reoxiMivHoro foHy,
BHCOKI 3HAYMEHHA MOIYTH OVTH NOMHIKOBO NOB'#3aH 3 rIHOHHHHMEI MITPALLHHUMY NPOLECaMH,
X0ud, HACTIPABNI, BOHH BHHHKAIOTE 9€Pe3 MoBePXHERl (HaKTopu | He MePeBHIIYIOTE MPHPOIHIX
(POHOBHX 3HAYECHb.

Ha napyromy erani nociijpkedb, WO PO3NOYMHHACTLCA 3 NEPUIOID 3AKAYKOIO0 rasy B
CXOBHINE, MPOBOAATLCA B THX CAMMX BOAOMYHKTAX | CBEPANOBHHAX, AK HA MEPUIOMY eTarmi, ane 3
TIEPIOAMMHICTIO, AKA CTTiBMAJAE 3 3aBepPINeHHAM KB TA30BOr0 BHAOOYTKY Ta 3akaukn B [1CT.
[MopiBHAHHA OTPHMAHHX PpE3YJLTATIE NPH PI3HHX IUIACTOBHX THCKAX B IL1ACTI-KOIEKTOPI
NAETLCH 3AKMIOYEHHS NPO ILIILHICTE KOJOH OKPEMHX CBEPIUIOBHH, KUIBKICHI Ta HAKICHI
XAPAKTEPHCTHKH a30HACHYEHHS BOIOHOCHHX MOPH30HTIB, YETBEPTHHHIX BI/IKIANIB TA TOKPHBY
CXOBHIIA B SB.Fﬂ.ﬂbliUM}l'.

3apnaky NAHIM, OTPHMAHNM micha Daratopiunux aocnigxens Ha [ICI, 13 3acTocypaHHaM
PHAY METONIB ANA  OLIHKH repMETHYHOCT] 1 AHAM3Y 3MiH  reoximiudoro dony, Oyno
BCTAHOBIEHO,

1. TNapoximinumii don cxaagy rauOOKHX BOTOHOCHHX TUIACTIE 3AMMINACTECA CTIHKUM
MPOTSAIOM YChOTO NEPIoJy AOCHIIKEHb,

2. Bmict po3unnenoro Metany B aDCOMIOTHHX 3HAYEHHAX YV BOAAX KPHHHIL BIAPIIHACTHCA
Bin momepenHix samipis mo 12 pasis, a ioro romonoris - 1o 17 pazie. BMicT posunHeHoro
METaHY y BOZ4X APTe3iaHChKHMX CBEPITOBHH MOWKE 3MiHIOBATHCH BNl MOTIEPETHIX BHMIipIOBAHB
1o 10 paszis,

3. Ilicna aBOX poKiB NOYATKY 3aKa'4kH, HACHYEHHA BOAH Y NIACTI-KONEKTOP! 3011BIIYETLCA
Oinbin Hiz y 30 pasig, Todl AK BMICT PO3YHHEHOrO METAHY 3POCTAE B IECATHX IO BIACOTKIB
00" emunx 100 25% 00’ eMHBX.

4. Y nopepxueBHx BOjax. 4eTBEPTHHHHX BLIKJANaxX Ta Ha3zeMHiil armocdepl BUHHKAKOTh
AHOMATbHI MONA KOHUBHTPALIHA M0 ra3oBux, DAKTEPIANBHHMX 1 MAPOXIMIMHMX [MOKAZHHMKAX
(hopmytOTECA HA NPOTASL 2-3 POKIB MIC/AA NEPLIO] 3aKA4K rasy,

Cﬂu{.'ﬂl( &H !.'ﬂpﬂﬂﬂl‘ﬂ Haf l'mepamypu v

I, 3nax M. C., Maescernii B. M., Jonymuax H. 1 ta mwmi, Jloceia 3acTocyBarHS Ta
YIAOCKOHANEHHA TA30re0XIMIYHIX METONIB LI KOHTPOJIK) repMETHHHOCTI [MIIZeMHIX CXOBHLI
rasy. Haykopmii sicimk. Ne 2 (8). 2004. C.111-115.

2. 3nax M. C.. Maescexnii b M. lepmermunicts TICT — 0nHa 3 HaitBaskTHBimmx mpodnem

94



VIR ]

e ezionaibita Koudpepennia "Moiooincuun exozeodopym - '
gy Pezionaivit epennia Mo 1ooincui pyv - 2024

nigzemuoro 30epiranms rasy Ta OXOpoHH AoBKinma. Possinka i pospodka HaTOBHX i ra3oBHMX
ponosum. Bur. 35 (T.5). Isano-pankiscek, 1998, C. 58-61.

METPO®I3UYHE MO/IEJTIOBAHHA B3AEMO3B A3KIB ®LIbTPALLINHO-
CMHICHHX MAPAMETPIB CKJTAJTHONMOBY TOBAHHX MOPL-KOJEKTOPIB
HADTOTAZOKOHJIEHCATHHX POJTOBHIIL

Deoopuun Jyuumpo Cepeiivosun, cmydenm zpynu H3I@-21-1
Haykosuit kepienurk: douyenm xageopu HI'T, Dedopuniun Cepeit Ivumposus

leano-@panricenicnil nayionas i mexuiMuni yricepeumem nagimi i 2azy

Mozenosaiaa neTpodi3HHMHIX B3ACMO3B AIKIB MiX NapaMeTpaMH, L0 BH3HAYAIOTH
KOJIEKTOPCEKI BIACTHBOCTI TOPIA, € 3a/laueld aKTyaJbHOIY UK Y Mponeci mnomykie Ta
OOTPYHTYBAHHI MApaMeTPiB /L1A MIJIPAXVHKY 3anaciB BYIJIEBOAHIB, TaK 1 NPH  BHKOHAHHI
NPOEKTIB HA IX BIJIYHEHHS,

Jlns BCTAHOBNEHHS CTPYKTYPH IOPOBOrO MPOCTOPY HHILKOOMHNX MOPII-KOJEKTOPIE Ta
OL{HKIL €TYNeHs 11 38" 43Ky 13 MUTOMEM EIEKTPHYHIM OMOPOM, HAMU TPOBOIILINCH [OCI A CHHS
HA 3PABKAX KEPHY, TA NPOBENEHO PTYTHY NOPOMETPLIO

3 MeTOI0 BCTAHOBIEHHA KOpemsuii CTPYKTYPH MOPOBOrO mpoctopy i3 koedimieHtom
JAIHIKOBOrO  BOACHACHYEHHA | koeDiUiEHTOM TNPOHUKHOCT], HAMH  BUKOPHCTOBYBAIHCH
3nauenns edexTHBHOO pamivey 3svikens (Red).

DizpunHit sMicT BennaHHA Red nonsarae B ToMy, O NpH pi3HIA J00LOBI y4UacT y
iapTpanii pisHNX rPyN NOpP, TIOPOJA XapAKTEPH3YETHCA PALliYCOM 3BYKEHD YMOBHO O/IHAKOBOTO
posMipy, npu 30epesenti OQHAKOBO! NPOHMKHOCTI Ta KiAbKOCTI nmop Ha oaunuuio nuowi, B
HEOMY BUNAAKY epekTHBHIN Pajilyc nop BU3HAYACTHCA 13 CMIBBIHOIIEHHS:

. (1)

ne dmi — 7018 KOWHOT BUAIAGHOT TPYITH MYCTOT B 38rdbHOMY 00 €Ml MOPOBOTO NPOCTOPY,
f - cepenHiil pamiyc 3ByKEHb NYCTOTHUX KAHANIB BUALIGHOL [Py 10D,
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Bi3efCLKHX BiIKIANiB

05



Jlna mopin i3 MABMINEHOK eNeKTPOTpoBiaHicTIO ( J”} 3HaqseHRS Red 3MiHKETHCA ¥
mexkax Big 0,63 10 4.2 MM, [Ipn Takux napaMerpax Red v noponax-konek1opax HEOre¢HOBHX
Bijknanis koeditienT nponukroeti cknanae (30,1-70.8)-10-15 m°. Tipn usomy edexrusHuii
paziyc kopemoeTses 13 xoediuienrom nponuxuocti. Yum Olnbme 3unauensss Red tum e
APOHNKHICTE NOPOAH-KONEKTOPA  AHANOMUYHI [OCH/IAEHHS, NPOBEAEH] HA 3DA3KaAX KepHYy.
BIAIOpAHOrO 13 HEOICHOBHMX BIAKAANIB ra30KOHICHCATHMX DPOAOBHMIN, NiATBEPANIM, MO
CTPYKTYpa MOPOBOrO MPOCTOPY € AIEBUM HHMHHHKOM NpH (POPMYBaHHI ENEKTPONPOBITHOCTI
TTOPI-KOMEKTOPI B

Pesyasrary pryrHOI MOPOMETPIl 3paskis KepHy BiZiOpaHOro i3 MiOUEHOBHX BIZKIANIB,
MoKa3aiH, WO OKPeMi JITOTHIH MAIOTE BJACTHBY TiIABKH IM CTPYKTYPY NOPOBOTO MPOCTOPY.
3okpema, B MOPOAAX-KOTEKTOPAX, MOPHCTICTL AKUX 3MIHIOETRCS B Memxax sim 5% no 24% paaiye
PO3LIHPEHb NOPOBMX KAHAMB € Pi3HuM. Konueaetbed y mesax Big 0,1 1o 6.64 mem. Taxa
WHPOKAa MeXa 3MIHH paiiyciB pO3MPeHHsA MOPOBHMX KaHaliB OOYMOBIIOE Di3HY BelHHHHY
3MiHn koedilieHTa npoHnkHeHHs Bia 4,028 10-15 a0 124-10-15 m? npu semuuuni niTonoro-
crpykrypHoro koediuienta A —0.505 3a knacudikauiero A A XauiHa Takuil  Kolekrop
HAJEIKUTE 10 APVIOr0 K1acy.

[lna BCTAHOBNEHHS TAa BU3HAYEHHA MIPAXVHKOBHX NApPAMETPIB CKIAJHOMODYNOBAHWX
NOPILI-KOASKTOPIB, #AKI  BHNOBHKIKOTE KaM'AHOBYIUIBHI T4  HEOIMGHOBI  BIAKIANH, HAMH
NPOBOAUIOCs MOAEMOBAHHI nNeTpo(IInIHUX B3AEMO3B A3KIB B YMOBax, HaDMKeHUX 10
NIACTOBHX 3 EH]CUPHCTHHHHM JaHHX, BHMi FIFI'HPD{ Hd 3PH3I{EPC KEPHYV.

Cyrb METONMKH MOCHKEHHA 3BOONNACh [0 HACTYIHOTO. 3pas’Ok KEPHY, MOBHICTI)
HACHYEHHH AHANOroM MJACTOBOI BOAW, NOMIiMABCA V creuianeHiil cxnanui uvenTpudyru i
MiA7aBaBscs il HeHTPODIKHIX CHA, B PE3YILTATI HOT0 RUILHA BOJA BHKHAYBRANACE 13 MOPOBOTO
MPOCTOPY ¥ MipHY nacTky. 3Hadenns koediiienTa 3aMHIIKOBOTO BOJOHACHHEHHS, T KOWHOTO
3pazka MOPOAH Y MIACTOBHX YMOBAX, PO3PAXxOBYBAMN 3 BpaxyBaHHAM BIOKPUTOI NOPHCTOCTI 33

dopmynon:

Ka.3. = - Vs, - : (2)
¥ FVEHTOm - A¥ HVCIRO
ne K.z — koediul eHT 3ATHINKOBOTO BOAOHACHHUEHHS NPH eleKTHBHOMY THCKY,
J'6.2. — 0B eM BOAM ¥ 3pa3Kax NOPOAH MCHA HeHTPHDYTyBaAHHS,
Frvemom - 08" €M BIAKPHTONO MOPOBOIO NPOCTOPY 3pPaska Mopoad npH armocepHux
VMOBAX;
AVmemeom - 3mMina 0D’ eMy BIAKPUTONO MOPOROCO NPOCTOPY TP e(EKTHBHOMY THCKY.

B npoueci BHMIPIKBAHHA napamerTpiB, AKI  XapakTepH3yloTh (ALTpaLifiHO-EMHICHI
BIACTHBOCTI TPCBKMX TMOPIZL, a came: MOPHCTICTb., KOe(iMieHT NPOHMKHOCTI, KoediuieHT
3AJIMIIKOBOr0  BOJAOHACHYEHHA HH3LKOOMHMX, fK 1 HH3BLKOMOPHCTHX MOPIA-KONEKTOPIB,
3ACTOCORYIOTH, B OCHOBHOMY, THTIOBHI KOMIJIEKE METOLIR.

3 BpaAXYBAHHAM BEIMYMHH THCKY NPOpPUBY, HAKHE CTBOPIOETLCA ¥ mpouec
UeHTPU(DYIyBAHHSA, KYT 3MOUYRAHHS Dy/1e 3a0eKaTH B/l CTPYKTYPH MOPOBOrG MpOCTOPY MOpoan
1 A0 MICKOBHKIB 3 TIPAHYIAPHUM THOOM TMOPHCTOCTL, Y SAKHX [EPeBAKAKTH KAMIAPH
NpaguaLHOL, 130MeTpusHOl (popuu, Oyae onucysartuca pisuannam Jlannaca:

2o cost

Pr= (3)

Ie o - MOBEPXHEBHIl HATAT Ha rpanull B3acmoneposuntnnx dmoiais; § - kpailosuii KyT
IMOUYBAHHA, T — PATIYC MOPOBOTO KAHATY.

AHani3 Ta y3araibHEHHH pe3yisTariB nabopaTtopHux neTpoizMYHHX BAMIPIOBaHL Ha
KEpHOBOMY matepiani Ta ganux ceepanosBunHmx reodizmunux mocnimmens Bumomusnucorol,

Jerusneskol, aiichkol nnow DO3BOMHE BCTAHOBUTH, M0 HH3LKOOMHI NOPONH-KOMEKTOPH
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AYCTPIMAIOTLCA B HEOTEHOBIX BIIKJIAAAX, BIAMIMEH] ¥ CAPMATCHKOMY TA IElIbBETCHKOMY Apyci. B
ocuosnomy ue noponu Il knacy sa wnacnikauicro A A, Xanina. Jlianason sminu xoediuicnra
MOPHCTOCTI NOCHTL UMPOKHHA | KonmBaeThes y mewax 0,09-035 Jlna neoro wmacy mopin-
KOMEKTOPIB HaMu 3poffeHo ix rpamamird 3a (imsTPANIHHO-EMKICHUMH T4 eNeKTPHHIHIMH

napamMeTpaMi:

- mexax sig 0,10 no 0,20, koediuient nponukaocti - Bia (0,2-0,6)-10-15 m* no 10-10-
150", TIuromuii enexrpr4nnii onip pr 3Mimoerses gig 12,1 Omm 10 31,5 Omm,

- TMICKOBHKH HH3BKOMOPHCTL: koeiuicHT nopucTtocTi 3MiHioeTsea Bin (0,043 no 0,083,
koediuieHT npornkHOCT 3MinroeThes Bia 0,01 10-15 m? no 5-10-15 m?, nuTomuil enekTpHyHuMI
omp sMiHoeTbea y Mewkax g pn=205 Omm 10 447 Omm.

OcranHiil THIN NICKOBHKIB TUIBKH B OKPEMHX BHMAAKAX MOKE OYTH KOTEKTOPOM.

Orpumani nerpodiznyni B3aEMO3B 93KH J03BOIAIOTE AOCTOBIPHO BHIHAYMHTH 38 JAHHMM
I'AC nerpodisnyni napaMeTpu Sk YHCTHX TPaHYJIAPHHX KBAPUOBHX MOPIA-KOJEKTOpPIB, TaK i
MiCKOBHKIB I3 AHOMATLHHME CICKTPHYHHMHI XAPAKTEPHCTIRAMHE,

[Merpodiziune MOmEMOBAHHA B33a€MO3B’A3KIE  (DIARTPAMITHO-EMHICHIX —NapaMeTpiB
TIOTIMIKTORHX TTOPIA-KOTEKTOPIB

Iy THPOPMATHBHICT pe3VIILTaTIB reodn IHYHHX AOCILIKEHb
crnanHonoOyaosanux  reo)ISHUHHX  PO3PI3iE, 30KPEMA  BHIOBHEHMX  NOJIMIKTOBHMH
MICKOBHKAMH, MOMKHA 3a YMOBH, OpH Akiii 3apeccTposanl reodizmum mapamerpn OyvoyTe
AMeKBATHHMH TFEONOMNYHHM  po3pisaM  Ta TOPOAAM-KOTeKTOpaM, 9kl IX  BHOOBHIOHTH.
Bpaxosyioun Te, M0 eNeKTpHaHi MeToan € Ba30BHMI A OIIHKH XapakTepy HACHHEHHS mopin-
KOJNIEKTOPIB, HAMM MPOBOAMINCE JOCHIIKEHHS OCHOBHUX UYMHHHKIB, SIKI BUIHAYAKOTH THII
€JIEKTPONPOBLIHOCT] NOJIMIKTOBHX [MICKOBHKIB Ta BILTHE IX HA MUTOMHIT €l1eKTPHYHIN onip.

Y nNojiMIKTOBHX MICKOBMKAX TAHHMCTY QpPaxkuUilo NOMIAAKTE Ha HACTYNHI  THIH;
CTPYKTYPHY, PO3CIAHY | IIHHHCTICTh NEMITH30BAHHX 38PeH MoJLOBHX LITIATIB,

3a pezyneraraMi  nabOPATOPHUX EKCMEPUMEHTANBHHX JOCHIKEHE HA KEPHOBOMY
marepian ocobnuBocteil DyN0BH CKIANHONOBYI0OBAHHY KONEKTOPIB, HACHUEHHX BYTIIIEBOAHAMMU,
AKI BIAOOPakKatOThCA HAa 3aPCECTPOBAHHMX KPHBHX CBEPANOBHHHIX reo(hi3nuHuX A0CHi AKEHb
HEdeKBATHHMIL XapaKTepy HacHYeHHs NJACTa NapaMeTpaMH, HaMH BCTAHOBJIEHO, LU1O:

- AHOMANILHO HH3LKI MMHTOMI ENeKTPHYHI ONOPH HAMPOTH MPONYKTHBHHX [UIACTIB
XapaKkTepHi, B OCHOBHOMY, IJIS HEOTE€HOBHX T4 KaMm SHOBYTIIBHHX BiAKIAnis Ha(pTOra3oBuX
ponosrm Kapnateskoi nadrorazonocnol nporinmi Ta JU/13;

- XapaKTepucTHKa ENEeKTPHYHOI MOJen MOHOMIHEpPalbHIX MICKOBHKIBE O0OYMOBIEHA, B
OCHOBHOMY, CTPYKTYPOK MOPOBOIO MPOCTOPY, (CHiBBIOHOWIEHHAM pagiyciB nop BeNHKHX i
MAIUX  PO3MIPIB),  XAPAKTEPOM  HACH4YIOHOro  (moiny, BeNMMHHOI  3AJIHIOKOBOTO
BOAOHACHUEHH Ta 00 €MHOI TAHHHCTOCTI. [us Takoro THmY MOPIA-KOMEKTOPIE PospobmeHo
3BENIEHY MeTPO(IandHy MOJens, AKY MOKHA BHKOPHCTOBYBATH SK B MPONECl NOTOMHOI Ta
OMEepaTHRHOI THTEPTpeTanil, Tak | MpH BU3HAYEHHI TAPAXYHKOBUX NapamMeTpiB nms mopii-
KONEKTOPIB CKNanHOi DynoBu;

- ENEeKTPONPOBIAHICTE NOJIMIKTOBHX [MICKOBHKIB Biselichkux Blakaagie Hadrorazopux
ponosum JJI3 ofymobreHa KOMIIEKCHHMH YUHHHKAMM, AKI TPYHTYIOTECA B OCHOBHOMY Ha
MiHEpaIorHHiil Oy 0Bl MATPULY MOPOAN Ta PO3NOALNY PAALYCY MOP PI3HOTO PO3MIpY,
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' H?E""
BILTHB TEXHIYTHHX YMOB BUMIPIOBAHHS HA MNOKA3H
CBEPAJIOBUHHOI'O KOMILIEKCY 'EO®IBUYHHX TOCIKEHDL
IM30KOHJAEHCATHHUX POJAOBHIL HEOI'EHY

hedopuwmn Bikmopia Cepeitena, cmydenmia cpynu {H3d-23-1

Hayeoanit kepieniir:: 0OKmMop 2e0102I4HUX RAVK, npehecap kaheopu HIT
Pedopumnn Armumpo Juumposuy

leano-Gpankieesiit nayionaasnuit mexpivauil ynicepeumem naghmu i 2asy

TMpoGnemn BUBYCHHA CKAAAHO-NOOYAOBAHNX TOHKOWIAPYBATHX TCOJOrYHIX  [Opia
HEOreHy, 3aBiian OVINM AKTYaJLHUMM | BUMArajH yAOCKOHAJCHHA TEXHOJIOMYHMX NMPHITOMIB
peectpamii usuaHmx Ta neTpoIIHTHIX mapaMeTpis reodi3znaHIMI MeTofaMi. Bpaxosyioun Te,
O NOKAaAM HalhTi | ra3y NpUypodeHi 10 CKIaaHO-No0YJ0BaHUX NOPII-KOJIEKTOPIB 30KpeMa
MiCKOBHKIB,AJICBPOMITIB, BANHAKIB | NOMOMITIB, AKI SUSMEHTOBAHI MIHHHCTHM Ta kapSoHaTHHM
mMarepianami , He 3aBiIH BiANOBIJAKThH CBEPANOBAHHHM MapaMeTpaM B yMoBax iX 3aisAraHHsA.
B GuibiiocT! BUNAJIKIB 1IE HACTO CNOCTEPITAEThLCH NPH HAABHOCT] CKAAHO-N00YA0BAHNY MOpI1-
KOJIEKTOPIE, B NYCTOTHOMY [POCTOPl AKHX 3HAXOAMTLCH Pasom 13 pyxomumu (UIIIaMH TAKOWK
(pizuHO 3B sM3aHA BOMA, 2anuIIKOoBa HadTa, raz i koHneHcar OpHuM i3 cnocodie BpaxyBaHHA
BIJIMBY HA NOKA3M reoizMuHux MeTolis € (i3MuHe MONCNIOBAHHA, HKE JI03BONSE OTPHMATH
MOKa3M KOHKPETHOro reo(i3uvHoro Merogy Ha MOOEeNdX eTajOHHHX [LICTIB 13 BPaxyBaHHAM
CEePANORHHHNX yMOB (hopmysanns nokaany. OnHak Takuii mAXin JOCTATHRO TPYAOMICTKH 1
He 3aBH € ehekrusrim. B usomy eunanky koediuient kopenauii sino0pakae cTyniHb BIUIHBY
HeKOHTponLoBanux daxropip a noxasw npwiany. 3okpeMa ue o0yMOBIEHO MiHEPAJILHUM
CKIa/10M MATPH1lI TIOPOAN | BIUTHEOM NPH CREPATOBHHHOI 30HH Miacta.

3 METOK BU3HAYEHHA BIUTHBAKYNX (DaKTOPIB, OB A3aHHX 13 BILIMBOM CREPIIOBHHN, HAMI
PO3TNAZANNCA BIOHOCHI MOKA3W IMA OBOX PAmiOAKTHBHHX NPHAALIB 13 PI3HON NOBKIHOW
JOH/IIB 30KpeMa HeliTpoH-HeHTPoHHMI kapoTax 3a nagreruosumy edepriamu (HHKpy), a came
1h=0,155 m, [5=0.405 a, 13= 0,505 m. 3a eTanonHe cepeoBHILe BUKOPHCTOBY BAIACA [TPICHA BOTA.
JHA4CHHA IHTEHCHBHOCTI PAXYHKY HEHTPOHIB BisHaA4anacs i3 opmyan

'I_'l

N

ne Ny - mokasu MBHAKOCTI PAXyHKY IHTEHCHBHOCTI HEMTPOHIB JETEKTOPOM MAioro i
BEJIKOIO 30H/a B YMOBHO BH3HAYSHOMY TLIACTI,

N - noxasu i-T0ro 3HA4EHHS WBMAKOCT] PAXYHKY IHTEHCHBHOCTI HEHTPOHIB ACTEKTOPOM B
BoYLl 13 NPICHOKD BOMOKD.

[TnacTy, AKi PO3rASAAnHes, NPENCTaBIeHl CKIAJHOK MiHepaiorivHow Oyaosow, B
MATPULL NOPOAM NPHCYTHI HACTYNHI MIHEPANM. KaJbLLUAT, DOAOMIT, DIHHA, raaiT, MipMr.
Koediuient nopucTocTi BHIIEBKA3aHMX nnactis 3miHoBanuca eig 10% no 18%, a
MiHepamzamis nmacrosoi Boan cknanana 200r/n NaCl. B npouect inrepnperauli 6yno
BCTAHOBJIEHO, WO UL 30HIOIB PO3MIP SKHX 3MIHIOBABCH BIl 0255 m mo 0505 m
CTIOCTEPIracThes Binem TicHE meTpodi JIrTHIT 3B'I30K.

Koediuient xopensuii, #Axuil XapakrTepusye TICHOTY MiHIIHOMD 3B A3KY NOKARIB
reohiInUHIX JOCTIIDKEHB I8 MAHX 30HI1 B, 30Kkpema 0155 m 1 0,405 m cknanae 0,869 M , a ana
BENMKMX 30HAIB A0BKHHOK 0,255 m 1a 0,505 M cknagae 0,931 m Bpaxoeyiotu BHIIEHABEIEHE
HEe MOKHA OIIHNTH CTYMiHB BITHBY HEKOHTPONLOBAHMX (DaKTOPIB TEOMOTIHHOTO poO3pisy, a
TAKOK diaMerpy nowykoeol abo ekcruyarauiiinol csepanosuii. B pesyaprati cniBcrasienis
MOKA3B [ABOX PI3HHX 30HAIB, B TOMY YHCHI MAIOI0 30H14, MOJKHA 3pODMTH BUCHOBOK, L0 BILIHUB
CBEPATOBIHH HAMOLIBIIKA | Oyne cranornTh 0.3 15 onnHnie, a koedilieHT KOpeasiii HI3hKHiT |
pisanil 0,576, npu woeiuienti perpecii R=0,453. Tlopyu i3 snwmesxasanum, asanoriuui
BHMIPIOBAHHA BETHKHMM po3MipaMu soHais, 3okpema 0,158 m ta 0,405 m B ofHakosiii
CBEPANOBHHL, BrMB 11 Oyae 3HauHo medmmdi 1 pisauit 0,103 s Tlpy usomy koeduipeHT
KopensaLil 30ubuHses 10 =093 1.
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Oanax Tpyaxomi obpodku Ta iHTeprnperauii pesyJbTaTiB KOMIJIEKCHHX reodi3nymin
nocmpkenh o0yMOBIEHO He TUILKH reonorivHow OyAcBoo, ane 1 CREpANOBHHHHMH yMOBAMI
PO3KPHTTA NPOAYKTHBHUX IUJIACTIB B NOMIYKOBHX ropuzontax. OkpiM ueoro, B npoieci
POSKPHTTA NPONYKTHBHUX HACHMEHMX BYIVIEBOOHAMH NOPIA-KONEKTOPIB, HA  [OKA3H
reoiznuHmx MeTOMiR Oyie BMIMBATH MIHEpPANOriyHa Ta TepMmobapnuHa cuTyails B o0nacTti
IXHBOT'D 3a/IATAHHA,

Ha nokasu reodismanux npunaals B OLILIIOCT] BUNAAKIB BILIMBAIOTL HACTYIHIL (PAKTOPH.

1. VMOBH TEXHONOMYHOTO BUMIPIOBaHHA (hiznaHmx Ta neTpodisuiHik napaMeTpis,

2. MpommuenHa pigunea, 1 CKAAA 1 XAPAKTEP HACHHEHHS.

3. Jliamerp Crep/UIOBHHM 1 IYCTHHA NPOMHBHOT P1AHHM.

4. TosuniHa 00canKi | LEMEHTHOTO KiJIbLA CBEPAJIOBIHI,

5. Tlonokenns npuiay B KONOHI | CAMOI KOINOHH Y CBEPIJIOBHHI,

6. Makrtopn, AKi XaPaKTePH3VIOTh MPHIALN | METOAMKY BHMIPIOBAHHA,

7. XapakrepHcTHKA AeTeKTOpa 1 Horo iHTerpankHa eépeKTHBHICTS,

8 [leuakicTs NPOBEIEHHA BUMIPIA, MACWITad 3anucy Ta NOCTIHA Yacy 1HTErpyromol

KOMIPKH.

IMposeexi HaMM EKCNIEPHMEHTANILHI JOCHTIKEHHA BILUIHBY 3MIHM JiamMerpy He obcammenol
CBEP/UTOBHHH Ha onekTp GI3UMHHX Ta neTpodiiIudHNX MapaMeTpis MNPCLKAX MOopia J03BONIIH
BHABHTI TOCNa0miow0ti BIaCTHBOCTI OYPOBOTO POSHIHY, BIIIHE €KCLUEHTPHCHTETY MPHAATY Ta
BEJHYUHY 30HH [IPOHHKHEHHA HA [10KA3H PEIVIILTATIB reo(i3HYHHNX J0CHI 1KEHE CBEPLNOBHH.

OkpiM 0BOro, Ha NoOKa3d pPesyisTaTiB reodI3MMHHX JIOCHIIKeHb, CYTTEBO BILUINBAE 3MIHA
niaMerpa CBEPIOBMHH Ta MICHE3HAXOMMWEHHA TpaHulb nuacTis. [lpoBefeHi po3paxyHKi
BU3HAMCHHA MICUCIHAXOMKEHHA [PaHUUbL [UIACTIE MK NIACTAMH NPH  YMOBI CTPOroro
LHeHTpyBaHHs (puc 1) nokazamu, 110 NOXHDKA JHAXOKEHHSA rPaHNLE NACTIB (Ax) 3anemuTs B
pe3yALTATIB BHMIPHOBAHHA A CHPHANY NEPUIOrO T4 JAPYroro mniacra BianosiaHo (por- poz).
xoedivienra nornunanns indopmauiiinoro curnany Syposum posunnom(b) i reoMeTpHUHOTO
tharxTopy (rep. 11). Y3aranemomouu sumenasenene oTpuMyeMo (GOPMYTY 3B AKY :

i

Ax =

rjfl, + 12 |

(Po1 — Poz)exp B :
’ij + 12

Takum wumHOM 3 BpaxyPaHHAM BHILEHABEJEHOTO BCTAHOBJIEHO, IO HA MOKa3nW
CBEPATOBHHHOrO TNpHiany Oyae BNNHBATH CYCTHHA | xapakrep OypoBOro poO3dMHY,
TeOMEeTPHYHMIT (PAKTOP TA NapaMeTp HACHHYEHHS MPOAYKTHEHHX TITACTIR.

Caucok enkopucmanol imepamypi;

1. 3aBoporsko HO. M. @isuuni ocHOBM reodi3uyHIX METOAIB HOCTIUKEHHS CBepIIOBHH.
[ligpyanuk - K., 2010.- 338 c.

2. CA Buxsa, L1 Onuuyk, OIl Yepusier. — K. SnepHa reodizuka: mapyuHuks:
Bumasanuo-nomrpadiunuii uenrp «Kuisceknin yaisepeurers, 2012 — 608 c.

3. A1 depopumun, O.M. Tpybenxo, C. [, Denopumnn, LB, Apray, [.C. degopummn,
EdexTupHiCTs  BHKOpUCTAHHS  sAepHO-QI3MYMHMX  METOMIB ¥ [pouecl  J0C/IKeHb
CKNATHONOOYAOBAHKX  JiTONOro-crpaturpadiuHux  po3pizie MixkHaponHa — koH(epeHiis
«Hadwrorazosa eneprerika 2021», 20.09.21 - 24 09.2021 p. m. Isano-Mpankisesk (IPHTYHI)
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Y JAXITHOMY PET'IOHI YKPATHH

Munowr Bacuwan Apocaasosuy, cmyoenm epynu T3-22-1
Hayrosnii kepienur: donenm rageopu T3, Kowoduncerui Anopin Onezosny
Tecino-DpankiGrsknil HAWIOHGALHIT MEXHIYHUT VRIGEPCHmem Hadmi i 2azy

Jaxinuwii perioH  YkpaiHM BOJOMIE TEONOTiYHMMU  yMOBaMu, #AKki pobnare ioro
MEPCNEKTHBHNM LA BHAODVTKY NPUPOIHOND BOIAHK TA renty. Po3MaiTrs pecypeis wiel obnact
O0VMOBJIEHO CKAAHOI) CTPYKTYPOIO OOIPYHTYBalb TA HAABHICTIO 0araThx ponosMuL Fa3is | wo
yTBROpHMHCA npotarom Oarateox amicauwis [eorpadiune posramysanns 3abesneuye GesnenHuit
AOCTYI 10 HARBHHX 3AMACiB, WO 3A4THI 3810BONBHHTH 3POCTAKYMIT NOMHT HA YHCTY €HEPriKD B
VKpaiHi 1a 3@ 11 MEKaMH,

BukopHCTAHAA KAPTH Ta TeONOTivHOl TADMNIl AEMOHCTPYE OCHOBHI PETIOHM 3 BHCOKHM
MOTEHIIANoM A8 BuoOyTKy unx pecypeis. Hanpuknaz, Kaprnarcekuii perion sHae darato ceoel
MiHEPAILHOI CTPYKTYPH, LIO CNPHAC HAKOMMYEHHIO BOAM Ta refo 5 rimzemunx maactax. Kpim
TOrO, HAARHICTE NPUPOIHKX pe3eppyapip 3ade3anedye cTadibHICTE Ta e)eKTHBHICTE BUA0OYTKY,
O € KN0YOBUM (hakTopoM a0% PO3BHTKY NpoMiucioBocTi. TakuMm 4uHOM, 3axiiHuil perioH
Vkpaiuy He JMIIe MA€ 3HAYHUI PECYPCHMIl NOTEHWIAn, ane i COpUATAMBL YMOBH A HOTO
peanizauil. BukopucTaHHa cyuyacHMX TexHOOMil Ta 1HHORAWIHHNX MAXOME [0 BHUIODYTKY
MOMKE TIEPETBOPUTH LEel perioH Ha OHOro 3 Jiaepie y cepi EHepreTHYyHHX Pecypeis,
3adeanedyiodn crabinbHuH POIBHTOK EKOHOMIKH Ta exosorisany Oesnexy Kpainu.

C'yyacui mexnoroeii OMPpUAMAnE npUpoONO2o 6O ma 2eio

B 3axigHomy perioni YKpaiHH DKEpPEno npHposHOro BOAHK Ta reaik) BiAKPHBAE HOBI
ropu3oHTH ais  enepreruynoro cextopy. Cyuacui  meronn  nosponsa0Th  edieKkTHBHO
BHKOPHCTOBYBATH TPHPOAHI pecypci, 3abe3neuyioud BHCOKY EKOHOMITHY e(eKTHEHICTB Ta
EKOMOTIYHICTh TPOTIEC B,

OcHoBHi TeXHOJIONI, 11O 3aCTOCOBYIOTLCA CHOIOIHI, BRIOYAIOTD:

o MeMOpaHHIE NPOLEC — BUKOPHCTAHHA Cr¢uiansHol MeMOpanu As BiAAINEHHSA BOIW Ta
PeJIl) BII OPHPOLHOTO rasy, wo 3ade3redye BUCOKY MUCTOTY KIHUEBOIO IPOAYKTY,

o AGcopGuiiini cucremMi — 3aCTOCYBAHHA PO3YMHHHUKIB I8 CEJEKTHBHOIO MOTIMHAHHA
KOMIIOHEHTIB Ia30B0i CYyMILIL, MO A03BONSE eleKTHEHO PO3AIIATH BOAY 1 Mellb.

e Kpiorenna cenapauis — BHKOPUCTAHHA HHU3LKHUX TEMOEPATYP I8 KouzeHcapii 1
PO3NOMY rasig, o € 0coOMHEO KOPHCHUM /LIS BHPOOHUIITRA BEIMKHX 0DCAT B

Tlpuknaan yeniwHX TEXHOMOTIMHIK PILUEHb 3 IHIINX KpaiH, Taknx sk Hinepaanan Ta
CHIA. memMOHCTPYIOTL BHCOKY e(pexTHBHICTL UuX Meromie. Bnpopamikemna nonidmmux
TexHonmoriii B Ykpaimli Moke CYTTERO MABMINFTH KOHKYPEHTOCTIPOMOKHICTE MICIIEBHX
MANPHEMCTE Ha CBITOBOMY PHHKY.

Likonoxiuiiil anaaiz npoekiie euootymyy

Janyck npoexTiR BHAOOYTKY BOMHIO TAa reniio B 3axigHoMy perioni Ykpaiun norpebve
IHAYHUX THBECTULIIT Y NoYaTKOBY THGPACTPYKTYPY Ta TexHonorii. BapTicts cneiiamzosannx
YCTAHOB LIA BHAODYTKY Ta O4YMINEHHS raliB MOMe CArari COTeHb MIIBIHOHIB J01apiB.
Hanpuxnarn, npoext xomnauii Eneprol'az zabesneuye exkmagerns Oauzeko $150 mnu ans
MOBHOIO LUHKAY BUPOGHULTBA BOIM, BKIKOYAKOHM 3aKYNiBAK 00NaJHAHHA T4 Oy1iBHUIITBO
nignpuemersa. Onepauiiisl BUTPATH TAKOK NOMPLIYIOTE KIIOMOBY POMb Y OOBIOCTPOKOBII
nepenekTHei. BUKOPHCTAHHA CYYACHHX TEXHONOTN  M03BONSE 3IHU3WUTH BHTPATH Ha
BUPOOHILTBEO 10 $2 34 KiNorpam BoiM, wo podiTh HOro KOHKYPEHTOCAPOMOKHHM Ha CBITOBOMY
punky. Ananid (iHAHCOBHX NOKAZHUKIB NOKA3AB, WO NPH NOTOMHMX WIHAX HA ¢Heprosocii Ta
FA30BY npl:mjncuim KOMITAHIS MOIKE AOCATTH ﬁe:al[mpimﬁo'i TOUKH BiKe 9epe3 ABa POKH MICHH
zanycky npoexty. TMorexuilisi noxoan eig BHAOCOYTKY NPHPOAHOIO BOAHK Ta el 3HAYHO
nepesHiuyoTE nepeichi insecTuuil. Hanpukaan, srigno 3 aocnizxennamu MisxkHapoaHoro
BAMIOTHOTO (DOHAY, PHHOK BOIHIO ovi kye 3poctanua qo $200 mapa o 2030 poky, mo BiﬂKpHB&C
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LWHPOKI MOAJIMBOCTI ANA VEpPaiHCbKUX Bupodnukis, Yenimmi kelic-crami, Taki AK NPOEKT
Bonens-YkpaiHa, IeMOHCTPYIOTE MOMKINBICTL OTPUMAHHA NpUOyTKY noHan 20% pivHux micas
crabinizanii BHpOOHHYHX MTPOLIECIB.

Loxoaocivni acnernm ma cniinicms Guoo0VImKy

Bunobytok npupoaHOro BOIHID Ta relild Mae CYTTERHIl BMAMB HA HABKOMHINHE
cepenosuite - [lpd MiHIMI3yBATH eKONOrIMHMI CHiZ, TA/y3b BIIPOBAIKYE CYHACH] TEXHOMORI,
TaKl AK EKOA0MNYHO YHCTI METOIH OTPHMAHHA T BUKOPHCTAHHA BIAHOBIIOBAHKX JUKEPen eHeprii
. Excnepri npoBonsTe peryispHi eKONOrYHI OUIHKH TA MOHITOPHAT, MO0 OCTATOUHO BUABHTH
TA 3MEHIIUTH HEraTHBHI HACTIAKH JN8 KOCHCTEMN, 3a0€3Ne4eHHs CTiHKOCT] ranysi 3ade3neuye
MPAKTHEOK 1HTErpauli, 1o cnpusiioTs 30epeskeHH NPHPOIHIX PECcYPCiB 1 3HMKEHHIO BHKH/IB
IWKIATHBHX pedoBdH. Hanpuknan, xoMmmaHil MOKYTh BOPOBaUKYBATH CHCTEMH PELHKIIHTY
BIAXOMIE Ta VYNPABNIHHA EHEPTIEK, a TAKOK MIATPUMYBATH IHILIATHBH 3 BUIHOBNECHHA
npupoanmx JganawadTie, EKcnepTHl nopaan MmAKPecaOTh, MO eKOJIOrMHA BIANOBIAaAbHICTD
Ta IHHOBAIIAI NIXOAN € KN0Y0BHME (hakTopamu ans 3abe3nedenHs JOBrOCTPOKOBOTO YCIMIXY
Ta eKONOr4HOl Gesneky BUPOOHHYOT ranysi.

Micnapadnuii punok i nepenekmuei 38ymy npooyKiii

VEpaiHchkl BHPODHMEKH, [0 CHELIAMAYIOTECA HA BUPODHMLITBI MPUPOIHOrO BOIHIO TA
FeSIK | MatOTh SHAYHHIT NOTEHLIAN U BHXOAY HA rao0anbHuil puHOK - 3poctaoduil nonuT Ha
€KOMONYHO MUCT] [UKEPEIa EHepril CTUMYIIIOE IHTEPEC 40 BOAH AK QIBLTEPHATHBY TPagMLiiHuM
nanneam. AHani3 PHUHKOBNX TEHJSHIH mokazye, mo kpainu Crponeficekoro Cor3y akTHEHO
CKA4JAKTE BUTPATH HA PO3BUTOK BOIHOT IHPPACTPYKTYPM, BIAKPHBAKOYM HOBI MOKIHBOCTI 1Ll
eKCHopTy ykpaiHcbkol mpomykuil, Kpim toro, crpykrypa nonmry Ha refib  3aiMLIAETHOS
CTabITBHOW 334 PAXYHOK 3aCTOCYBAHHA B MEIMIHINX TeXHONOrAX Ta HAYKOBUX MOCHIMKEHHX.
VkpaiHa  MOXKEe  3aiiHATH  HIWY HA  PHHKY.  NPONOHYKYH  AKICHHMiIE  remii  za
KOHKYPEHTOCTIPOMOMKHUMH Linamu. [lpencrapnenns. 1auux npo BUPOOHULTBO Ta EKCAOPT Y
BUrAml Tabmi abo marpaMd MOKasye, 1IN0 MOTEHIHHHM TapTHepaM Kpame OHiHHTH
MOMITHBOCTI CmiBTpani Ta 00cary mnoctasok. [lepcmerTuBn 30yTY Tako® Tmos'azaHi 3
reonoATHYHOK CTa0INBHICTIO perioHY T4 IHCTAALDBAHHM TOPrOBHM YIOIOH 3 KJIKHYOBHMIU
rpasusiMH HA MIAHapoaHii apexl. Basumso paxtop, Taknil AK peryisTopHe CepeioBHIle Ta
JIOFICTHYHI MOKANBOCT], MAKCHMA/TBHO BUKOPHCTATH NOTEHIHAN YKPATHChKHX Pecypels

Chucox sukopucmanoi limepamypu:

. Pynsko I | Exonoriuea Oesnexka npu  po3polii  HeTpaguiiiiHUX  nNOKIaAle
pyrnesonnesol cupounu [ I L Pymexo, O. B. Uubyansceka, O. M. Caeayunncexuii //
Hanpoxopuctysauus 8 Vipaini, llepcnextusn insectyeanns, Marepiami [lepmore waykoso-
npaktuuHoro ceminapy (10-14 nucronaza 2014 p., wm Tpyckapeus). [lepsxkaBHa komicis
Vkpainn no 3anacax kopucnnx konanun (JIK3), — K. JIK3, 2014, - C. 251-259.

2. Maxkapenko, H. A, 7a in. "Exonoriuna 6e3meka HABKOMHITHEOTO CePenOBHINA HA Pi3HHX
CTaZi X OCBOEHHS PONOBHI craHieBoro razy. " Exonoriuui Havkn: 253 c.

3. Morunsosa, [, B.; @unenko, B, B. Cyvachi npoOnemu BunoGyBaHHs ClIEHLEBOIO Ta3y.
30ipuuk navkosix npaus VI Beeykpaincekux naykosux Tamiseskux unrans. — Xapkis, 2012,
c. 112-116.

4, Kaniningenxo, A. B.; Koniwnncska, O. I1.; Koniwuucekuit, A, B. Exonoriuni pususu
BUIODOYTKY ClaHUEBOrD ra3y Ha rasoHocHux naomax Ywpaium. Scientific Progress &
Innovations, 2013 2: ¢ 127-131.
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EJEKTPHYHHX MEPEXK BA3OBAHHX HA COHAYHINA TA BITPOBIN
EHEPTETHIL

Ocmanyr Lia Bacuisoeny, cmydenm zpynu 13-22-1
Hayrosnit kepienux: doyenm kagredpn T3BIT, Kewpobuncorkui Andpii Onezosny
leano-Opanricesrni nayionaisnut mexuiynni yricepcumem naghma i cazy

Ha nanmii moment B Yipainl npueyTHi BCL MOMIMBOCTI | € Haraabha norpeda s Tomy, wod
rPOMATH CTBOPIOBATH Takl HesanexkHi knactepn. Yepes macosani ODCTPINHM MO eHEPTETHHHIN
Mepeki YKpaiHu BIAKITHOUYEHHS CBITJA CTalM [AOCHTH 3BMYHIM SBINIEM . B HACHIZIOK YOro B
2024p. 18 nunuaa KaGiner MinicTpie Vkpainn 3aTsepans CTPaTerii po3BUTKY PO3NOAIJIEHOI
rereparii B Ykpaini wa mepion mo 2035 poxy. OcHoBHumm dakTopamMu OKpIM TOTOBOI
3aKOHOMAB40l ODazn Ta norpefu HaceneHi B CTabiALHOCTI eHEpronocTaYaHHs € BUIIAHICTh Ta
rnepesarin 3AMKHEHHX KIAcTepiB B NATAHHAX (PIHAHCOBOI BHI'OAH J€ OCHOBHOW MEPETOHOI €
BENUKHIT CTAPTOBMIT KamiTa.

Bamnupo 3posyMiTi, 110 0AHIEK 3 HAROILII 3HAYYILHX TEPeBar CTBOPEHHH NOKAILHO
3AMKHYTHX KIaCTepiB SJEKTPUMHHX MEPEsk, AKl BHROPHUCTOBYIOTL COHAMHY Td BITPOBY EHEPITIO,
€ MIABKINEHA SHEPreTHYHA HezanekHIcTE 1 Oesneka. Taxi knactepu, skl MOXKYTh QYHKIIOHYBATH
ABTOHOMHO  BIl  UEHTPANi30BAHMX  MEpex. ODasyrOThCs HA  BUKOPHCTAHHI  MICLIEBHX
BIZIHOBIKBAHMX PECYPCIB, TAKHX SK COHAYHA T BITPOBA eHEpris, i 3a0e3rnevyoTsea CHCTEMAMHM
36epiranns enepril. ConauHa eHepreTHra 0cOONHBO NEPCMEKTHBHA B HEHTPANLHIX | MiBACHHIX
perioHax KpatHM, TOUI $K Ans BITPOBOT CHEPrETHKM 1ACANbHI YMOBH ICHYHITH HA Y30epeskki
Yoproro ta A30BCHLKOTO MOPIB. BHKOPHCTAHHSA TAKUMX CHCTEM A03BOJIAC 3MEHIUNTH 3a/€iKHICTh
Bil BHKOMHOTQ MamiBa, 3HU3HTH BHEMAH NAPHUKOBMX ra3is i 3abesmeuuTn crabimbHe
CHEPronOcTa4YanHsA A IPOMaz, MiANPHEMCTE Ta KPHTHYHO Ba#KIHBHX 00'€KTIB, HaBITh 33 YMOBN
nepedois v podoTi ueHTpanizosannx mepe. Lleii geueHTpanizosanmil miaxig He TIILKH CIIPHsE
eHepreTHyHlil crifikocti, ane A A€ MOMUIMBICTL MICLHEBOMY HACENEHHIO KOHTPOIIIBATH CBOI
eneprerrvnl norpefn  BrnposajkenHa Mikpomepex BIIrpae BAPIAIALHY pPOlb ¥ LBOMY
npoueci, OCKLIBKH MIKPOMEPEAK] MOMKYTH MPALIOBATH HE3aN€HKHO a00 B noeaHanui 3 Glabmow
mepexkero, 3abeaneuyouu crabiieHe enepronocradanHs. OKkpiM MNIABWIIEHHA EHEPreTHHHOI
HE3ANEKHOCT], NOKATLHO 3AMKHYT] KJIACTEPH ENEKTPHYHHX MEPEK MOKYTh ZHAYHO 3MEHLIHTH
BTpard npu nepesadl Ta niasumut edextusnicrs, Tpaauuiini cucremun nepenaui eHeprii
HACTO CTPAKAAKTE BII BTPAT, INO BHHHKAKTE TLT YAC TPAHCTIOPTYBAHHA €IEKTpPOeHeprii Ha
BENIKI BIACTAHI, 10 MOKE MNPH3BECTH J10 30UIBLICHHA BMTPAT 1 BILUTHBY HA HABKONHILHE
cepenosuie. Bupobasrouu exeprito nodansy micus T CROKHBAHHA, Wl KJIACTEPH MOKYTh
MIHIMI3YBATH BTPAaTH TIpM mepemati Ta miasummuTH saraneHy edextusnicts, Kpim Toro,
TIOKam30BaHE BHPOOHHIITBO €HEpTil O3BONAE Kpalle YIpaBaaTH €HEPreTHHHIMH Pecypcamii
LLO MPU3BOANTL A0 3HIGKEHHSA BUTPAT SK HA elekTpoeHepriio, Tak i na tenno, Take ebexrushe
BHUKOPHCTAHHS €HEPreTHIHHX PecypciB He TINLKH NPHHOCHTE IHAHCOBY BHIOAY CIIOMHBANAM,
aze il CnpMAe CTBOPEHHK Gilibill CTAION EHEPrEeTHYHO! MOJENI.

Ane y Hux € pag suadywux wenomikis. OQauum i3 OCHOBHMX HEAOMKIB JIOKANBHO
JAMKHYTHX KJACTEpIB eleKTPHYHIUX MEepe:k Ha OCHOBI eHeprii COHUA Ta BITPY € npodaema
MEPEPHBYACTOCTI Ta HAamiiHOCTI. | COHAYHI, 1 BITPOBI JKEPENa EHEprii 3a CBOEK) CYTTH) €
IMIHHHUMH, OCKLIBKH BOHU 3A1EHKATL BIA NOrOaHHX yMOB | 9acy 100y 1a BupoOHHLTBA eHEpril.
Lia nepebiitnicTs MOMKe IPH3BECTH 10 3HATHHX MPOOAEM ¥ miATpHMII ¢TabinbHOTO Ta HAZIHHOTO
EHEePronocTaiaHHs, 0co0NnHBO B MEpioaN NiKOBOTO NONUTY 400 HECHPHATIMBHX MOMGAHHY YMOB.
Hanpuinaz, conadHi nadeni BHPODIAKTE EHEPHK JIHILE NPOTANOM CBITIDBOIO JHA, TOAI AK
BHPOOHULTBO eHEpril BITPY MOKE KOAMBATHCH 3aM€KHO BiT mBHAKOCT BiTPy. Taka MinmusicTe
BHMArae HagliHIN pe3epEHAX CHCTeM AnA 3a0esNedeHHs 3a70B0OJTEHHS TOTped B eHeprii, mo
MOKE VCKJT@IHNTH 3araibHY HaZl HHICTD EHEPreTHHYHOl MEPEJKl,

Bucoki noMaTkoBl BAUTPATH HA HANAINTYBAHHA Ta TeXHiTHEe 0DCAYroBYBaHIS € L€ OIHUM
CepIOIHITM OOMEKEHHAM JITA NOKAJBHO 3aKPUTIX KIacTepis, AKi BHKOPHCTOBYKITh CHCTEMM
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COHSMHOI Ta BiTPOBOI eneprii. ByaipHuuTso iHGPACTPYKTYPH COHAYHOI Ta BITPOBOI eHEPTeTHKN
MOME BHMAraTi 3HAYHUX (DIHAHCOBHX 1HBECTHMIil, BKIIOYAOYM BHTPATH Ha NpUADAHHA
o0sa/IHAHHE, BCTAHORIEHHS Ta NOTO4HE o0CayroByBaHHs, Y Toil 4ac #K NPorpec y TexHonori
MOAE MPH3BECTH 10 CKOPOMEHHH LHX BHTPAT 3 4acoM, nO4arkoBuH (QiHAHCOBHI TArap mMome
OVTH CYTTERBOK) NEPELIKOAOK s faraTeox rpoMan abo opraHisaiiil, aki MparayTe 3aNpoRaAHTH
taki cucremu. KpiM Toro, tpusanuii nepiog OKYIHOCT, NOB’ A3aHMIT 3 LIMH 1HBECTHLIAMH, MOXKE
CTPUMYBATH NOTEHLIHHHX [HBECTOPIB, OCKIIBKH OKYIHICTL |HBECTHLIH MOIKe 38iuaTH poku, Lia
(pinancora npobneMa MOKE NEPElIKOANTH [IHPOKOMY RMPOBAIUKEHHH pilleEs y cdepi
BIZIHOBJIK)BAHOI EHEPIil B 3aKPHTHX KJIACTEPAX.

Kpim Toro, obmescen pllieHHs 111 HAKOITHYEHHS @HEPITi CTBOPIOKITh uepumﬂy H]JODJ]&My
s ePeKTHBHOCTI MOKATLHD 3aMKHYTHX x.nacmpm Ha OCHOBI COHAYHOI Ta mTpan eaeprn Y
TOH 4ac AK TEXHOMOr] HAKOMMYEHHS eHeprii. Taki Ak (aTapel. PO3BMBAKITHCA, TXHI NOTOYHI
MOMJIMBOCTI MOKYTb OVTH HEIOCTaTHIMHM IS YCYHEHHS NPOraiuH y nocraqdadHi eneprii.
CTIPHHHHEHIX TIeploanuHuM BHpoOHIITEOM, barato icHyioumnx cnctem 30epirasnHs 3TaTHI JTHIe
BUPIBHIOBATH Hanpyry, a He 3a0e3neqyBaTH /IOBIOCTPOKOBE EHEProNocTavaHHs B 1epiom
Hi3bKoro supoOHmuTea. Lle o0mexeHHAs MOMmE NPUIBECTH N0 3HMAKECHHA CPEKTHBHOCTI Ta
Pe3yILTATHRHOCTI EHEPreTHYHOI MEepeski, 1O NoTeHUHO npu3sene a0 aepiumury exeprii abo
IANEHHOCTI Bl MEHIN CTIfIKHX PesepRHUX JpKepen kupieHHs. bes BiANOBIAHMX pilledb s
30epiraHua eHeprii NOBHME [OTEHLIAI COHAYHUX | BITPOCHEPIETHHUHUX CHCTEM Y JIOKAALHO
3AMKHVTHX KIacTepax 3aiHIIacThes HEPeanizoBasum.

NMEPCINEKTHBH 3ACTOCYBAHHS TA MACIIITABYBAHHS
BATAPEH LIFEPO4 B 'E/NOCHCTEMAX

Crobeas Anumpo Apocaasosun, Cepedwr boedan leoposuy, cmydenmu epynu T3-22-1
Hayroeuit xepicnur: dowenm kaheopu TIBT, Kowotuncorkuit Andpin Ohezosuy
TecinO-DPPankiaChk i HAWIOHATARHITTH INEXHIMKIT VHIGepCumem Hagimu i 2azy

3i spoctadAsM nonuTy Ha edektuBHl pllieHds 30epiraHHA eHeprii Ta PesepBHOro
musnenns gimii-samso-gocdarnl (LiFePO4) axymynaropui Garapel crawors Bce Oiabw
nonyaapaaviu. Axymyaaropn LiFePO4 (abo LFP) maroTe Hu3ky nepesar Ta A¢AKI HEIOMKH, WO
odyMoBnEe chep X BUKOPHCTAHHS

Axymynsropui Oarapei LiFePod4 — ue pisHosma mMTiH-10HAHX @KyMYJATOPIB, B AKAX Y
AKOCTI KaTOOy BHKOPHCTOBYETHCA miTili-3am3o-ocar, abo LiFePO4. 3aranom, ui
AKYMYNATOPH CKIANAKTHES 3 HOTUPBOX OCHOBHHUX KOMIOHEHTIB! KATOA 3 mTii-3anizo-gocdary
(LFP), nosurusvuil enexrpos, HeraTneHuil enexkrpon ta enexrpomir. Jlimiia-saniso-docdar
nomoMarae 3OLTRITMTH IMIABHICTE eHepril, TOal AK TOIMTHBHMIT | HEraTHBHHI eITeKTpOnH
IOMOMaraloTh 36epiTaTH 3apaAm, AKNI TeHepPYEThCA aKVMYyTATOPOM MiA 9ac BHKOPHCTAHHA.
Hapewri, enekTposiT AONOMArac NPOBOANTH ENEKTPUHMHMI CTPYM MiM UMM ABOMA
eJIeKTPOIAMYL.

l'eniocHcTeMi — 1@ CHCTEMH, WO BHKOPHCTOBYKITh €HEPril0 COHUM 17f BHPODJACHHS
Tewiosol abo enexrpuuanol eneprii. Jo umux sanexars coHsvui naueni, Akl NEPETBOPIOIITHL
COHSIYHE BHTIPOMIHIOBAHHA HAa €ISKTPOSHEPI1I0, 4 TAKOMK COHSYHI KONEKTOpPH, IO HArpiBaloTh
BOAY aDO MOBITPS /U8 ONANEHHA, APAY0ro BOJAOMOCTAYAHHS TA 1HIIKX noTped [emocuHcremn
BUKOPUCTOBYIOTLCA AK y MoOyTi, Tax i Ha npomuciaosux o0'exrax, i COPUAIOTL 3HHAEHHIO
CMOKHBAHHA TPAZHLI HHHX eHEPTOPECYPEIB, WO POOHTE IX BAIKIHBHMH IS EKOJOTIMHO THCTOTO
TA CTANOrD eHEPro3abesneteHHs.

TlopiBHAHO 3 THIWHMHA BHAAMH JITIH-IOHHHX @Ky MYJATOPIB, HAHNOWHPEHI IUHMH 3 SKHX €
mitiii-kobamer-okcuaumi  (LiCoO2), mitili-mapranene-oxcuanuit (LiMn204), mTiii-nixens-
Mapranenb-kodankT-okcHaEnit (LINIMnCoO2 adbo NMC), Garapei LFP uaitGinsur He3neuni ans
JACTOCYBAHHA T MAIOTH JOBLINE KUTTEBHI umnkn. B Toit e gac LiFePod4 mae menwy winsHicTs
EHepril, HDK ZeAKl 3 repeniveHHx BHAILE MTIEBMX DaTapei, OTe, BOHH DLNLIN 3a PO3MipOM,
TOMY HEMPAIATHI 175 BUKOPHCTARHA ¥ HEBETMKHX ENEKTpOHHNX nesaiicax. Ilepesarn lifepod
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TPUBAIHH Tepmin cayxOm, Bucoxa Oesnexa, CTadlabHA HANPYra, €KOJIOrIMHA Gesnexca.
HAruo  nopisHiopatH  niTifi-amio-pocharni  AKB 3 iHmmMH  enekTpoOXiMIHHHMHU
HAKONHYYBA4AMI EHEPril, MOMHE BIIIHAYHTH i1 1HII nepesari;

Hyae Hispknil CTPYM cCaMOPO3PALY, MPOTArOM MICALSA PIBEHL 3apaay B DaTapel 3HH3NTLCH
He Diasme, Hix Ha 1% Benmknii pecypc — cepenss KinbkicTh LUHEME nepesapsay vy Litepod
Oarapell CTAHOBUTS Bl 5 10 7 THCAY, XOUA HA PHHKY 3'ABISHOTBCA MOJENL, Vv SKUX Heil noKa3HHK
noseneno 1o 10 tucau. Lle rapanrtye suxopucrannn AKDB Oes siguyrnoro snwaenns i
(PYHKDIOHATRHIX TIAPAMETPIR MPOTATOM mmoHaiiMenme |0 pokie, Bucoka aBTOHOMHICTL —
Oarapes noTpedye MiHIMAIBHOrD TEXHIYHOrQ oDCnyrosysanHa. BincyrHicTh «edekty nam'saTi»
— El,[lHﬂBJlBI'LHH 3EI|]H,[[:” MOIKE MPOBOOHTHCH 6}',[[]3-5]][0[ MH_TI JHAYEHHA Mll:l'hD'CTl ﬂK}'Mj‘ﬂﬂTﬂpﬂ
BiZ UbOro He 3MiHioeTse Lifepod axymynatopm Oesmeunimi, HIZK 3BHUARHI MTIH-10HH], BOHH
HE MaloTh ehexTy TenmoBOTO PO3TOHY, TOMY BOHH HE CAMO3aitMITCTI if MeHTI BOyxoHebesmeyH.
Came ToMY X MOXKHA BCTAHOBJIHOBATH B JKUTAOBUX npumiennsx, [lpn excruyarauil ot He
BUILIAIOTL HeDe3ne4Hl s JI0AWHH ra3n, sk ue siudysacTses 31 cBuHUeBo-kucnoTHHME AKD,
TOMY 1X MO3KHE BCTAHOBIHOBATH ¥ 3aKPHTHX NPHUMIIIIEHHAX.

Jlitii-sanizo-thocdarni axyMysTOpH MAKOTE MEHWY WIBHICTL eHEPril, TOMY BOHH Olabiui
Ta Bavkdl, HK Li-ton. Ane e mosxke OyTH il nepeBaroid, HANPHKNA, V TArOBHX AKYMYJSITOpax
JUISl HABAHTAKYBANIBHOT TEeXHIKH, e Bakki AKb HanaTh enekTpoHABAHTAKYBAUAM JIONATKOBOI
CTIHKOCTL.

OTxe. 3podumo eucHoBok. Jlitifi-zamizo-gocparni axymymaropn (LiFePOs) marorte
MEPCNEKTHRY B TelioCHCTEMAX 38BAAKM BHCOKIH LMKMuHIi cTifikoceTi, ska 3ade3neuye N0Bruii
Tepmin ciyikOM T8 3HHIKYE BUTpPaTH Ha oDCAYIOBYBaHHs, & TAKOIK NiaBHmeHin Oesmewi —
HI3IBKHIT PH3NK TEPMITHOTO PO3TOHY POOHTH 1X MEHII CXHIEHIMH 10 TIePErPIBAHHA Ta MOWKEK.
BincyTHiCTb v CKNam BAXKIX METANB, TAKAX AK KAIMiil 4H CBUHEIb, POOHTE 1X eKOTOT vHIM
BHOOPOM, 1O YIFOKYETHCS 3 NPHHLHNAMM CTIHKOro posBHTKY cousqHol enepretukn. Bucoka
eHepreTHYHa eeKTHBHICTL, HH3LKHI piBe&Hb CaMOpPO3pAaY Ta cradinbHe HHBJIBHHA HABITH TPH
HU3BKOMY DiBHI COHAYHOI iHCOMAII CTPHAIOTE HamitHOCTI TemocncTeM Ha ocHoBi LiFePQs
[MepcrnekTHBHKUIT PO3BHUTOK LIEl TEXHOAOM] AO3BOMHTS [MJBHILNTH €HEPreTHYHY LLIBHICTL Ta
IHH3UTH BAPTICTh, 10 PO3IMPHTL 3aCTOCYBAHHS AKYMYJIATOPIB BLA npusaTHUX OynuHKIB 10
MPOMUCIOBHX 0D €KTIB.

Cnucok europucmanoi Jimepamypu:

1. Jhitiii-zanizo-thocdarsi LiFePod akymynsaropHi Darapei: ne BHKOPHCTOBYHITHCA Ta B
HOMY 1% TIEPERArH.

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

2. Axymynaropua Garapes LiFePO4: nepesary Ta 3acTocyBaHHs.

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

3. Li-ion um Lifepo4: uu kpawi niTifi-3ani3o-hocdarui akyMynsTopu.

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

IHHOBALLIIHI COPBEHTH U151 QUUCTKHW IPYHTIB B/l BAKKHX
METAJIB: JJOCBLL TA NEPCIHEKTHBH

Pomanie Aua, cmydenmea cpynu 73-21-1
Hayrosuit kepienur: npadrecop vagpedpu TIETL, Fpuyanr Favwina Muxaizisna
Tsano-Ppankiscsrnin nayionais it MEXHIYHTTN VINGEPCUmem nagini | 2azy

OuHLIEeHHA TPYHTIB B[ BKKHX METAINB MAE BEJIMKE 3HAMEHHS [UIA JOBKLILIA | 310POR 4.
Baskki MeTam HAKOMHUYIOTLCA B IPYHTAX, MOTPATUISIOTE Y XapHoBl JAHIIOMH | IKOASTH AKHBHM
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opranizmam. Tomy sueHi po3podng0TL HOBI MeTOAM ounlenHsA, Aki 6 Oynn edexrusHMMIt i
noctynaumu [1,2].

[HHORALIFHI copOeHTI NOKA3YIOTL BiAMIHHL pesyiastatn. Bouu He Tinekn eexkTneHo
BHAAAKTE METAIH 3 IPYHTIB, &€ H MATh EKOHOMIMHI nepesarn. Buenl aocipkyioTs pisul
COpOEHTH Ta TXHI MexaHizMu Aii, n1od 2HalTH Halibinke nepcrekTEHI pitnesHs [3 ]

Cepen Taxux copOentiB € aekisbka Tunis. Hanpuknan, wmdposi ocHoBu, siKk-0T
IMMEPHHE O-TOUIYIIHH, BHOANSIOTH METAIN, TAKI SIK UHHK 1 Mib, 3 BOIH Ta IPYHTY. AnbriHATHI
COPOEHTH 3 HATYPANBHUX KOMIOHEHTIE 100pe BHIANAOTH CBUHELb, KaaMill i1 Hikens, a
n0faBaHHA Bogopoctell podute i1x we edextusHiwnmn. BiocopGentn Ha ocHosl Oakrepii i
rpudiB TAKOMI NEPCHEKTHBHI 3aBSIKH 31aTHOCTI NOMIHHATH MeTanu 3 Boau | 1.4],

Komen copBenT mpauroe 3a cBoiM mexanizmom Hanpuknan, aenki eduparoTe metamn
yepes 10HHIH 00MIH, OCamKeHHs Ha nosepxHi a00 yTBOpeHHA Komnaekcis, CopOeHTH 3 IeTH40l
301 yi GioBYTI/IA, BHIOTOBJEHI 3 OpPraHivHiX MaTepianis, 34aTHi 3MEHLIYBATH PYXOMICTb
CBHHIK Ta kaamio 10 80%, mo POOHTL IPYHTH MEHIN HeDesmeurnumn [3 8]

KonkypenTha copbiiis nossonse niziGparin MaTepiain 3alexHo BiJl KOHKPETHIX METANIB.
Hanpuxnazn, Giopyriing 3 pubaux KicTok edexTiBHILIE BUIANAE CBUHELD, Milb, UIMHK 1 KaaMiii
MOPIBHAHO 3 DIOBYILIAM 3 POCIUHHOI CHPOBHHM [6.4].

Llikaso, 1o copGeHTH MOKHA BHIOTOBISTH 3 NMPOMHCIOBHX BIAXOOIB 3014, [IJAK 4N
UEPBOHHMA MYJI € JCEBHMH | MAKOTh BMCOKY copOuiiiny 3naruicre. Biosyrimm 3 arpapamx
BIIXOMIR, sIK-OT PHCOBOI COMIOMH, TAKOXK MOKA3ye A0OpI PesyieTaTH V BHAANEHHI CRUHLFO Ta
LIMHKY 3 pyHTIB [7.9].

Oxpim  epexTuBHOCT], BAUUIMBHM € 3HUMEHHS BAPTOCTI  NPOUECY OUMLIEHHS.
Buxopnctanna DIOBYTIANS 3HIDKYE BATPATH, & NPHPOAHI MIHEPATH, AK-0T HOTOMIT, eexTHrHO
OUHLLAKTH IPYHT 0€3 HEraTHBHOTO BILINBY Ha npupoay [3.8.9].

3aranoMm inHopauidini copGentH, #Ak-0T WwHpGOBl OCHOBH, &nbriHaTHi COPOEHTH |
OiocopOeHTH, MalOTh BeNHKHI NOTeHHian, IX BHKOPMCTAHHA J03BOASE EKOHOMIMHO T4
exonorigHo ounmmati rpyatH. Ihnduposi ocrosn nofpe sapekomMennysann cede B 38 A3yRaHHI
IOHIB BEJKKHX METAMB 3aBAAKH HaABHOCTI AKTHBHHX (VHKLWIOHAJIBHHX Ipym, AJbriHATHI
copdenTH, CTBODEHI HA OCHOBI aJBINHOBOI KHCIOTH 3 OypHX Bojopocted, edexkTuBHO
BUJIATAKOTE AK OpTaHivHl, Tak i Heopradiuxi sabpyadtosaqi. BiocopienTn, ski OTPHMYIOTH 3
MiKpOOpranismis abo sanmukosol Glomacy, moxyTe GyTi MoaudiKOBaH] A8 NONINIIEHHA 1XHIX
copBuiiinux saacTupoCcTeil.

Chucox sukopucmanoi imepamypu:

1. Khan, N, Jamil, N, Jabeen, R., Akhtar, M., Ali, H,, Mehmood, R., Orfali, R,, Perveen,
S, Peng, 1, & 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 | 128256,

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/). CEJ 2017 09.083,

3. Bailey, S Olin, T, Bricka. R, & Adrnian, D. (1999) A review of potentially low-cost
sorbents for heavy metals, Water Research, 33, 2469-2479, htips //doi.org/10.1016/50043-
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 hitps://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 scil polluted with
heavy metals.. Catena, 163, 123-129 https://doi.org/10.1016/]. CATENA.2017.12.015,
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6. Abdin, Y., Usman, A.. Ok, Y., Tsang, Y., & Al-Wabel. M. (2019). Competitive sorption
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/10.9734/1jpss/2023/v351193691.

8. Fighir, D, Piduraru, 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/nano 14010033

JACTOCYBAHHSA METOIIB AKYCTHYHOI'O KAPOTAXKY 114
IHABHINEHHI IHOOPMATUBHOCTI ITPH BUSHAYEHHI HACHYEHHSA
ILTIACTIB

Dinun Opecin Muxaitrosuy, cmydenmu epynu H3M-21-1
Hayeoauii kepienur: douenm kagreopu HIT, Oedopumun Cepeii JIrvumposuy
Teano-Dpaniscornit nayionaasnui mexniyniin yiieepeumem naghmu i 2azy

AKyCTHUHI  METOZN (AKYCTHUHMIE KAPOTAX) — METOAH [OCHIIKEHHS CBEPIANOBHH,
3CHOBAHI HA BHBYEHH] MOIB TPYIKHAX KOMMBEHL V 3BYKOBOMY H VIBTPAIBYKOBOMY J1ana3soHax
HACTOT, IO CTROPIOIOTRCS BHTMPOMIHIIBAUEM, POIMIINEHHM Y CBEPIAIOBHHI, iHOM BHHUKAKOTH
npu GypiHHI CBEPANORMHI, TPUNANB] PInHHN i Ta3y i3 NnacTa B CBEPATOBHAY i T.N.

B onnopiaHoMy i30TPONHOMY CepefoBMIL MOJKYTh BUHMKATH 1 DO3NOBCIOLKYBATHCH
XBHAl JIBOX THIMIB — PO3NOBCIOMKEHHS XBHII, Tak, nnocka XBHis, PO3MOBCHUKYIOHH B
HATIPAMKY OCi X. MPECTABIAE CODOK YEPTVBAaHHA 30H CTHCKY i POITATY, MEPIeHANKYIAPHIX 10
oci x. 1li 30H1 nepeMilaoTbCa BINOBK OCL X 31 LWUBMAKICTIO V. K4 HA3HMBAETLCA LIBHIKICTIO
xpuni. Akwo nesknil enemeHtapHuii o0’eM cepenoBHmld B AaHMI MOMEHT “acy MANAETHCH
CTHCKY 110 OC1 X, TO Y€pe3 4ac, PIBHOMY NMOMNOBHHI MEPIOAY KOMMBAHHA, BIH OyYy Mi/AaBATHCS
postary. fKwo x po3rnAZaTH pyxX OKPEMO BSATHX HACTHH CEPEAOBHLIA, TO BOHA 3a3HAEC
nepioaNYHMX KOMMBAHE IO OCL X 3 wacTorow [ 11

IIIBUAKICTE POANOBCHIKEHHA XBHIb 3AN€KNUTh B/l HIJILHOCTI 1 NPY¥KHUX BIACTHBOCTEN
cepenosnma ( moayas FOura 1 sasury). IBHAKICTE PO3NOBCIOIMKEHHA NONMEPEYHHX XBUIb VS B
1,5-2 pazu Hiokge WEHAKOCTI VP ( CEPemHE 3HAYEHHS VP VS And TIPCEKHX TOPIA CTAHOBUTH
1,75),

Bennuuna v 7 vs IS pUXAHX MPCBKAX MOPI CYTTEBO 3AIEHMTL BIZL FITHOHHH 380sraHHs |
Biil ePeKTHBHOTO HaNpy#eHHs G-, TOOTO PI3HMLA TPCBKOIO G | [APOCTATHIHOIO [P THCKY.
3HaueHHA 1P | VS 3HAYHO POCTYTh Mpw 308imblmenHi pisauni ¢-p 1o 30-40 Mlla ( a0 ranbHHN
2500-3000 M), B nopansoMy X picT crae Olabl cnadxuii.

[lpn mpoBeaeHHl aKYCTHHHHX JOCHLLKEHb CHOCTEPIraeThes MPY/KHI XBHAL PI3HAX THIIB:
napaMa rigpo xsuna Po, sindbura xeuns PoPo, sanomnena nosinoexss PoP1Po 1 nonepeuna
PoS1Po xBusi. KpiM TOro, Mo#yTs COOCTEPITATHCA NOBEPXHEB] XBI, 4Kl POINOBCIOLAKYIOTHCA
MO CTIHL] CBEPAIOBUHM, XBWIl, BIAOUTI BiJ rpaHMlb NIACTIB, TPLILMH | T.4. 3aJI0MIeHI XBUI —
ocHOBHUIT 00 exT BuBUeHHA npu AM. BoHH VTBOPHOKITHCA, AKIIO KYT NMAJIHHS XBHI HA CTIHKY
CBEPJIOBHHHK NEPEBULIYE ACAKE KPHTHYHE 3HAYEHHA. TOMY /LIS CNOCTEPEAKCHHA TAKHX XBHJb
HeoOxigno, mod NOBKNHA 30HOA OEPEBHIIYBANA ACAKe KpuTHuHe 3HaucHma, Bizbwuri i
IANOMIEH] NPYIKH XBUA MTHHAIOTHCS 3aKOHAM ONTHKH

TIpy#Hi BAACTHBOCTI MPCLKHUX TIOPI, 8 3HAYHTD, | IWBHAKOCTI PO3NOBCHOMKEHHA MPYIKHHX
XBHJOE B HHX OOYMOBJIEHI IX MIHEPAJIEHHM CKJaZOM, NOPHCTICTIO | (OPMOI0 MOPOBOTO
MPOCTOPY , TAKHM TMHOM, TICHO TIOR'A34HI 3 MTOAOMYHIMI | NeTPO(IZHTHIMI BIACTHROCTAMH,

Merogom akyeruuHoro kaporaxy (AK) MoxkHa BUIHAYHTU qOCOMOMBY  HOPUCTIIICTTb.
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S
Onmnax nicaa nomapania A0 intepnperauii AK pagy nogatkosux BigomocTeil | BHeceHHs
MOMNPaBOK ¥ OTPHMAHHI JaHi BH3HA4AIOTE eeKkTHBHY MOPHCTICTD,

He MeHun Bamnnpe 3Hav4eHHs Mac 1 egiexmuana pponukmicms. TUIBKH 0pu 11T HARABHOCTI
Haira Moke nonactu y nopoay 1 yreoputn noxnax. [IpoHHKHICTIO HA3MBAETHCH BJAACTUBICTE
MOPLA MPOMyCcKaTH PiAMHY.

Takosx, 38 LOMOMOrOK) AOCHIDKEHb AKYCTHYHUM KAPOTAKEM MOKHA BH3HAUWTH TaKi
MAPAMETPH, AK NOPHCTICTL, BOAOHACHYEHHICTb, BU3HAMEHHA THIIY 3aM0BHIOBAYA 0D 1 IPAHHLL
MPOIYKTHEHUX MAAcTiE. PO3rngHemMo KopoTko BCI Ui mapameTp:

Busnavuenna nopucmocnt - pOIBUTOK 8KYCTHUHOID KApOTAXY 1 BOPOBAIKEHHA fioro y
KOMMIEKC reohIsHuHuX METONIE PO3BIIKY J03BOMAC 3HAMHO NOMMUINTH BHBYEHHH PO3PI3ie
CBEPASOBHH | OCODIMEBO TNPOAVKTHBHHX TOPH3OHTIE HAQTOBMX | rasoBux ponosuml Sk
BKA3YBAIOCh BHINE, MIBMIAKICTh MPYKHHX XBHIb 3aN€KWTh B mimoro pamy haxtopis. OnHak
MOALOBl BHNPOOOBYBAHHA MOKazajl, Wwo v OLIbIIOCT] BMNAAKIE BEIMYMHA LWBMAKOCTI, SKa
BUMIPIOETBCH, BH3HAYaeTbes nopucricTio. CriBcTapieHHs KpPHBOI IHTEPBANLHONO Hacy 3
OMMHAI0Y0K 3HAYEHb MOPHCTOCTI, OTPHMAHMX TNPH aHanisi BIATIOBIIHMX IHTEPBAJiB KEpHY.
MHATBEPAAYE TICHMIT 3B/ H30K LNX BEAHYIH.

Busnawenns  sodonacuuennf - PBOPOPAIDKEHHA AKYCTHYHOTO KApOTAXY JIO3BOJISIE
BHKODHCTOBYBATH fIOr0 Y KOMIMAEKC! 3 ENeKTOPOKAPOTAKEM [ OLIHKM HACHYEHHA nopij
BOZOK. BenuunHa IHTEPBANLHOIO 4acy, AKA BHMIPHETLCA AKYCTHUHHM KAPOTAKEM, 3ANEHKUTE
Bl MOPUCTOCTI Ta THMY (umoixy, skiit sanoeHtoe mopu nopia. Ilpm manomy posmipi 30Haa
meroaom AK BumMiprowTs Af y HARONMAUI 10 CBEPUIOBHHM 30HI MOPOAN, MOPH SKOT 33 3BUYAI
sanosreni (pmpTpatom Oyposoro posquay. Y (iabTpati MOIKYTL BMILIYBATHCA 3&/HLLIKOBI
HaTa | Ta3, OMHAK BILTMB X HE 3HAYHNI | TAKUM YMHOM MeTonoM AK BH3HAMAIOTE BEMMHMIHY
MOBHOI MOPHCTOCTI

Busnavenns muny 3anoerosaya nop i epaniib BPodyKRmsHux Iiacmie - NpacyTHICTE Fasy
ad0 plIAKHX BYITIEBOIHIB 3MEHINYE BEIHYHHY IUBHIKOCTI y noponax konextopax. OQanak 1
IMIHIN ¥ 30H] IPOHWKHEHHA HE Ha CTIMBKN 3Ha9YHI, MoG BNeBHEHO BUMINATH TpaHmii Boga-HapTa
1 Hadra-raz sa alarpamax AK. Y 1ol camuii wac senuumna 3atyxauns y Ha(TOHOCHUX i
OCODIMBO Y Fa30HOCHHUX NAACTAX AOCHTE 3HauHa. [lpHcyTHICTL rasy 4acTo BHKJIHKAE CHIbHE
IMEHIUEHHA AMILUNTY/H CHUTHANY, aMiaiTyJa Mepuioro BCTYNY MOMKe CTarH MeHlue nopory
4y TIAMBOCTI npuiimanbroro tpakry. Tonml na miarpami AK Oyae sanmcana anoManbHO HU3bLKA
BEIMMHHA LOBUAKOCTI, 10 #AKIH Oerko enisHatn tazonocHuil nmact. [na Ginem Tounoro
BULIEHHA NPOAYETUBHUX IIACTIB HEODX1THD MATH KOMIJIBKC KPHBHX - THTErpansHoro vacy i,
JATYKAHHA & |1 aMIUiTyOH, SKa [pHiiMaeTses nepmim  npaiimauvem A, Ha  simomomy
BOJOHOCHOMY MPOMIZKKY KOTEKTOPA BCTAHOBMIOKTL HOPManeHui pisens A, a i 4. Biaxunenns
KPHRMX Bil 1LOTO PIRHA R CTOPOHY 30imemeHHs Af Ta ¢ [ 3MeHmEHHS A TOBOPHTE TPO
MPUCYTHICTL  BYTFJEBOAHIB,  TIOPIBHAHO HEBEJIMKI  BIAXWIEHHS 383BMHail  BHKJIMKAIOTHCA
MPUCYTHICTIO HAMTH, a 3HA4YHI - XapakTepHl ANM ra’oBoro 3anosHiOBada rop. 3aneiHICTh
MPYKHIX BAACTHBOCTEH MPCHKIX MOPIA Bil 1X CKAANY i CTPYKTYPH SARNSETHCS OCHOBOKO
BUKOPUCTAHHA JAHHX AKYCTHYHOIO KapoTamy [ MTOJOMHYHOrO PO3HICHYBAHHA IipChKHX
fopij

Cepen 4MCTHX 1 IWIITBHHX OCAZOBHX NOPLA HAROLIBLN(~TKM/C) WIBHAKOCT] V NMOIMHPEHHA
[OB3NOBKHIX XBUJIb XaPAKTEPHI M4 JONOMITIB, cepeani (5.7-6,3kM/C) Ais BANHAKIE, AHT1IPHTIB
i rincis, sHaiimenud ( 3.9-4 5xm/c) rancipis, EdextuBHe 3aryxaHua s uux nopiy opu
BIZICYTHOCT] TPIIMHYBATOCTI Mae NpuOnM3HO oanakosl mesx (a=0.2-03nm")

B kapSonarHiX nopoaax B8 3aAckHOCTI Bif nopuctoct v=3,8-6,0kmic, 0=03-07m" V
3UEMEHTOBANHX ITICKOBHKAX JHAYCHHS (L JEHKATE B TOMY 3K IHTEPBAJ, @ MBIIKOCT] NOB3OOBKHIX
XBUAL Aemo mHiekHl (3,3-53kM/C B 3aneskHOCTI Bif BETHUHHN KoedimeHTy nopuerocti). B ne
YIIABHEHHK MCKOBHKax wenakoeTi v=2,6-4,0km/c, a snayenna o 3nauno sum (0,7-2.3m7).
[MpnOmI3HO TAKMMH 7 aKyCTHYHHMMH NapaMeTpaMy BiAMIMAIOTECS apriiTi. B He yminbHeHus
rAMHAY MRHAKOCT] v HIskai (1,8-3 Oxm/c), a senmaurm o enmi (103w!). Haftvenmi snauenss v
(0,8-1.2Kkm/c) i ayske BHCOKT KOeMILIEHTH O XAPAKTEPH] I PUXIUX MICKIB, AKI 3a/8Tal0Th Ha
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He3HAYHIX MHOHHAX.

Piannm B 3HAYEHHAX WBHIKOCTI NOIHPEHHA XBUIIL B NICKOBHKAX, BAMHAKAX, aHTIIpHTaX 1
THIIHX NOPOJAX ABIAIOTHCA JOCTATHBO HATIHHOK O3HAKOK JHie npu OAHALKHX BEJHYHHAX 1X
AOpHCTOCT. Y BHNAAKAX 3IMIHHOI MOPHCTOCTI HEOOXIZHO 3acTOCOBYBATH [daHl L€ ONHOTD
meroay, sknii uytnuenii 1o Kn. CriecTapneHHs MaTepiasiie JROX METO/IR J03BOAE BHAHAYHTI
onHoyacHo Kn 1 mTonoriuduii THn nopia.

CrnagHicTe BHALIEHHS [POLYKTHBHAX KOJACKTOPIB, BIAOHTTS IX MEIK 38 JaHHMH KapOTaKY
B 3AranbHOMY BHMAOKY 0OYMOBIEHE PAIOM TEXHOMOMYHNX ocobnurocTeil Bypiaua HahToRMX i
FA30BHX  CBEP/NOBMH, 4  Takok  AeskuMn  QI3UKO-reoforiuHiMi  BIACTHBOCTSMIL
BOZOHA(PTOra30HACMMEHNX TOPIJL, NePePAXOBAHUMI HUIKHE,

|, I'nnOuna sigrcuenns (mioiga naacta iasTPaTOM TPOMHBATLHOI PIAHHM HA MPICHIN
OCHOBI cknanae B cepenibomy 10 - 15 dc (dc — miameTp cBepanOBIHIT). 4 Ha COMOHIT OCHOBI —
e GinbLue,

2. ¥YmoBHa meska QUIBTPATY NPOMHBANBHOI PIAMHE — (PUIOIA Njacta B OHOPIIHHX
KOJIeKTOpax Mae JOpMy KOHYCa, & B HEOTHOPIIHHX — CKIANHI LY KOH(ITypaii.

3. BuactuBocTi 30HM npoHMKHEHHA (PLIBTPATY MNPOMHBAILHOI PIAHHM B PamialbHOMY
HAMPAMI 3MIHIOIOTHCS 3AJIEIKHO BlJ| KOJEKTOPHUX BIACTUBOCTE! MNacTa | BapildTh B IIHPOKMUX
MEMAX

4, Kaninapna BOHIOHACHUEHICTE B HE3MIHEHI 9aCTHUHI OPONYKTHBHOIO IJIacTa |
JAMMINKORA HAQTOrazoHaCHUIEHICTE B 30HI MPOHNKHEHHA 3IMEHINVIOTE PajiaieHy rPaiieHTHICTE
BIIACTHUBOCTEN KONEKTOPA, NOB'A34AHY 13 3IMIHOK XAPAKTEPY HACHYCHHS.

5. Konraxrn BHK | TBK B HesmiHeHI i YaCTHHI KOJEKTOPIB Yepe3 BUCOKY MapodiibHICTL
TIOPLT TIPH BHCOKOMY THCKY | TEMTIEPATYPAxX MAIOTE mepeximani 20uu paniveom 10de i 6iaem

Pazom 3 THM iCHVE PHA 2aKOHOMIPHOCTE. AKI B MEBHHX YMOBAX CTIPHAOTH BHALMEHHIO
MPOIYKTHBHIX KONEKTOPIB 1 304 1X o0poaHeHHs,

1. ¥Ymosuuii miamerp 3oud nponukvHenss (3[1) nmpu Oypinnpl cBepANOBHH HA NPICHOMY
pO3YHHI B YHCTHX TPaHYIAPHIX KOMEKTOpAX Ha3an TpomopuifiHmi ix  dinsTpamiiinm
BIACTHBOCTAM (UM Kpalle KoJeKkTop, TiM MeHwe 3[1),

2. Bnactumocti 311 y 3p's3ky 13 3a/HIIKOBHM HA(DTOra30HACHYUEHHIM 3aJeKATh BLIL TUITY
(pomoiny nnacra

3. Mna obcamreHnx 3aLEMEHTOBAHNX CBEPAAOBHH XapaxTepHiil npouec posdopmysanta
311

Sk HArONOUIVBANOCA BHILE, OCTAHHA OCODIHBICTH INPOKD BHKOPHCTOBYETHCA NPH
KOHTPOJI 3&8 po3poOKOi0 1 0 PO3BIAKH POZoBHLL HaTH | a3y, OCKIILKH JO3BOAAE NoOAYMTH
piznnuesi edexti, o0yMOBIeHI 3MIHAMH XaPAKTEPY HACHYEHHA MPHCBEPATOBMHON YacTHHM
MIACTIE HA TN |HITWX 9HHHAKIB, 110 MPAKTHYHO HE 3MIHIKITECA B HACl.

Chucok euKopucmanai 1imepamypu:

1.@enopis B.B., I'apanin O.A. 'eoghizuuui nocsimkerts ceepanosut //Koncnexr nexuiil
— Isano-Opankiscek: Daken, 2009, — 145 ¢

2®enak 1 O. @32 Jaraneuuil kKype reodi3nyHUX JOCHIKEHb CBEDUIOBHMH | KOHCNEKT
nekuiil, - Isano-Ppanxiscer: KBHTYHI, 2019 - 8lc.

3.Crapoctin B.A. eohiznuni merogn KOHTPOMHO po3podku HA(TOra30BMX POAOBHLI
(MOCTI/KEHHS XADAKTEPY HACHHUEHHS 1 NOJMKEHHS MUKQIOIHUY KOHTaKTIB) HasuansHui
nocionmk, — Isano-Dpankiscek: Paken, 2006.
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SANMTENKHICTS EJEKTPONPOBITHOCTI ILTACTIB KOJIEKTOPIB
B XIMIMHUX TOBABOK ¥ NPOMUMBHI PIZTHHH

Wiyuy Opecm Muxaitioswy, cmyodenmu cpynu H3WM-21-1
Hayroswii kepienur: doenm xadgreopu HI'T', Medopumeun Cepezii [Inumposiiu
Tecino-Dpankiceskmil HAOWIOHAALHIT MEXHIYHUT VRIGEpCHmem vadmu i 2azy

B cknagHuX reonoriyHiX po3pizax 3 TOHKHM NEPeliapyBaHHIM FIHHHCTHX, MIAHUCTHX
T4 ANEBPOMTHCTHX JITOTHMB 1HQOPMATHBHICTE THNOBOrO KoMruekey metonie IJIC sHaqHo
nagae, OcobnuBo ue BiDYYTHO Yy CBEPANOBHHAX KOJM OnuH abo aexinbka 3miwanux (paoinis
3AMOBHIOIOTE MYCTOTHHIT NpOCTip nopoan-konexTopa. B nsoMy BHmazky, TIHHECTI YaCTHHKA
MOPOAH aACOPOYIOTE B 3HAYHIH MIPI 10HHM OAHOMO 3HAKY, COPHYHHAKUH 1X MEPEPOIMOIi, THM
caMHuM 3MiHIOETBCA aacopOuliino-nudysiiinuii noTenuian, Axkuil BiAirpac OCHOBHY poOJb ¥
CTBOPEHHI eNeKTPHYHAX MapaMeTpiB MPUPOTHONO enexTpudnoro nons. B poborax nokasano,
IO OKPIM BHIIE HABENEHHX YHHHHKIB HA BETHYHHY €NeKTPHUHOID MOTEHIAny BIUINBAKITH
Ximpearentu, a came: pyraeayxnuii pearent (YIIP), riaponisosanuii nonikpinonitpin (rinan),
KOHAeHCOBAaHA cynbdiTo-cnuprosa Oyprna (KCCbh). manoi s'siskocTi Mapku  kapbokcHn
mernauemonosy (KMIL) 7a iwmi. B poforax BiMiveHO, 110 HAgBHICTH MEpepaxoBaHmx
XIMpPEAareHTiB 3MIHKITh NAPAMETPH JIVKHOCTL, 4 U€ NPHIBOAMTEL 10 CHOTBOPEHHS |CTHHHHX
ENeKTPUYHIX MOTEHI[IAMB MIMH T4 MICKOBHKIB. 3a pPesyneTaTaMil [OCHIKEHb HAa KEPHOBOMY
maTepiani, BiIOpaHOMY 13 NIPOAYKTHBHHX NOPiJ MIOLCHOBHX BIZKA/IIB, HAMH BCTAHOBIEHO, LIO
Oyposi posunam, 3 go0aBKaMH XPOMIIKY, 30ATHI 10 OKMCIEHHS, 3aBUAKH “OMY 3MEHLIYETLCA
ENEKTPHUHMI TOTEHIIAN TAMH Ta 3pPOCTA¢ MHTOMHIH enexTpudHui onmip (insTpaty Oyposoro
posumHy (). Y mopoaax 13 sHa4HMM pamiycom 30HM nponrnkHeHss (311), ue ssimme nedopmve
iCTHHHE 3HAYeHHS eNeKTPONpPOBIIHOCTI, 3aBYANLOBYE BEIMHUHY eNeKTPONPOBIAHOCTI NOPOLH-
KOJIeKTopa, 00YMOBJIEHY HACHUYIOUHMH BYTTIEBOTHAMH.

bypori poszunnn 3 nodaskamu KCCh ma KMII migcumonTs ancopbiitno-nandysiiini
BIACTUBOCTI TIJIMHUCTHX TIPCLKMX MOpPid T4 3MIHIOTL BeIMYMHY €IeKTPONpPOBIAHOCTI, a
BIANOBLAHC 1 azcopduiiino-audysiiinmii norenman (L) Cmja BIAMITHTH, 100 PO3YHHH 3
nodaskamu ximpearenry KMLL 3patal amiHuTi 1 NOTEHIIANK BI AOJATHHX 10 BN emMHMX . Sk
BHIHO 13 PHCYHKY nassHiCTe ¥ Oyposomy posqnni KCCB symoBnooTs TiabKH nigBmmeHHA
IONATHHX 3HAYeHb 1udyaiitHo-ancopbuiiiHuX NOTEHIAM B MPCLKUX Nopif.

AHanoriudi fadi OynM OTpHMaHl HAMH NPU LOCHIZEeHH] BBy OYpOBOrD po3qHHY, Y
CKIAN AKOrO 3HAXOANTECA IIAH, HA ENSKTPHHHI NAPaMETPH MI1acTa. 34 PesynsTATaMy aHamidy
E€KCTIePHMEHTANTLHHX NAHNX BIAMIMEHO, WO HAHOLMLI PO3MOBCIOMKeHl y mpakTudl OypoBmx
pobit ximpearentn KCChb, KMI] Ta rinan npm iX 101aBaHHI 0 OYpPOBHX PO3YMHIB
O0VMOBMIOIOTEL  cnadonykuirid abo nymHMA XapakTep CepeaoBHila | 3HAYHO 3MEeHMYIOTH
IMATHICTE TIPCBKAX MOPIA A0 OkncneHHs. Taka BAACTHRICTE BHINE BKAZAHWX XIMPEATEHTIB
MPU3BOINTE 10 3MIHH EIEKTPOTIPOBITHOCTI @4 Ta TIPUPOIAHHX MOTEHIUAMB V MICKOBHKAX |
FAMHAX, WO B CBOK) YEPry 3yMOBIIOE 3MIHY 3HAKY Ta BEAHYHHY AMILUNTYAM KPHBHX METOLY
camouubuix notenwyianie (I1C). Bigbysaervcsa Taka 3MiHA 3a PaxyHOK KOHTaKTy PO34HHIB
pizanx koHuenTpawiiit KMLL 13 nocrifinum posuitHom NaCl. audwsiiiHnit noreHinan npu ubomy
IMIHIOETLCA 13 30BLLICHHAM QUIEKTPHYHOMO ONOPY POIYHHY, 3MiAHO 3ardibHO HNPHEHATOI
dopmynn.
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Pucynor 1 — BignocHa smiHa uy3iiiHHX NOTEHINTATB T @NeKTPHHMHOTO OTIOpY 81/
KOHLEHTPAUIl XIMPEATCHTIB B OHOMY 3 KOHTAKTYHOUHX PO3YMHIB a) — aad posunaie KML
6) — ans pozunnis KCCB; mudp xpusux — minepamisauis pozunnis NaCl He3 ximpearenTin.
Ua=Kalg(pzp). (1)

ae p: — enextputnuil onip posuanny NaCl, py — enexTputanuii po3uid i3 goGaskami XiMIMHOTO
peareuTy

3pocTanHA CHIBBIHOWEHHS (62/01) NPU3BOAHTE A0 3¢yBY andy3iiHoro noreniiany s Oik
TIO3UTHBHUY 3HAYEHb, & TPH 3MEHIIEHH] - JI0 B €MHUX 3HAYeHb Y TICKOBHMKAX, HaCHYeHWX
syrnesonusmi. [lpn BigroueHni (p2p)>1 30inblIeHHS ENEKTPHUHOrO ONoOpy PO3UMHY i3
notaskami KCCB o0yMoBaoe piske naginys, a notiv crabinizauio nudysiiinoro notesuiany.

Takum unsHOM, 10DaBKM 10 OVPOBMX PO3MMHIB PI3HMX XIMPEAreHTIB B KIHLEBOMY CTaHl
NPU3BOAATE 10 MiJBMILEHHA MiHepanizauii foro dinstpary. B Toii ske wac nobagka KCCBE no
OVPOBHX PO3YHHIB MPUABOAUTE L0 30LILIIEHHSA 3AIMILKOBOTO BOIOHACHYEHHA i, AK HACHIJOK,
NIABHLIEHHSA €IEKTPONPOBLIHOCT] NPOAYKTHBHUX NOPIA-KOMEKTOPIB Té IMEHIUIEHHA eexTHBHOL
nopucTocTl (Kyeg).

3a pesyibTATAMH EKCNEPHMEHTANBHHX JOCTIKEH: BCTAHOBIAEHO, IO Y TOpojax 3
JHAYHHM pﬂ.ﬂlyﬂ{}h{ I0HH Hpﬂ]ﬂﬂtﬂﬁHHﬂ 4 CHoOH MOMHA Bl,‘IHe'CTH i HH%KOOI‘HHi Hﬂpﬂ,‘.’[ﬁ.’-
KOTEKTOPH HEOTeHOBRHX BIIKTAIE, HASBHICThH XIMPEATEHTIE MPHIBOAHTL A0 301ILMEeHHs X
3aHWKOBOre BoaoHacuyenna y 1,2-2 pasn. Ocobanso 3Ha4uHuil BIUIMB HA NOKA3H EIEKTPHYHHX
MeToAiB 100aBoK XiMpeareHTis A0 OypoBHX POIMHHIB NPOABIACTLCA NPH HASBHOCTI ¥ Mopoaax
BHCOKOMIHEPATI30BAHIX, TINACTOBNX, XMOPKANBIIEBIX BOA, Y UBOMY BHMAAKY, 3aBOSKN
XIMI4HI i1 B32€MO/I11 XIMPEATeHTIB 3 PO3YHHEHHMH CONSMH, BHHHKAE HEPO3YMHHHI ocan, SKuil v
BUTJISIIL KOMOIZHOI MacK 3aKyropiloe MPHCBEPUIOBHHHY YacTHHY MNPOAYKTHBHOIO I11acTta.
CTHMYIIIOMH  fIOre  KaneMaTamio. 3a pPaxyHOK Temnepatypd | THCKY KONOiaHA Maca
IMILHIOETLCA TA NEPETBOPIOCTLCA YV NOCHTL TBEPAY PEYOBHHY, AKA € HEPOIYHHHOW Y BOIL
HadTl, aueroHi, eTUnOBOMY CNUPTL, ayrax Ta 15% conanii kucaori. MuOW BigmiveHO, WO
HaliGinbine Takl 3MiHH  BIAOVBAKITECA V  HH3BKOMOPHCTHX KosnekTopax. /[lna  BHCOKD
KOHLUEHTPORAHMX XJopkansuiesux pox snane KMIL, KCCB, rinany e cyrresuii. Bee ue
ﬂi.[l,TEGp,JI)H}"IUTb DTp]-lMﬂ.Hi HAMH pPe3yJbTard Ta 3pobsieHi HA X OCHOBI BMUCHOBKH. 3MmiHa
TOBIIIHHHA ]'[U.IIBII{HUTG IOHHUFD I.I]Elp'y’ NpH3BOANTE O pBUprRT}’plﬂaull E.HBKTFI'H‘-[HD] MO,E[EHI
3ArAMHU30BAHMX MICKOBHKIB, 1O MATBEPIAKYETLCA PE3YALTATAMIL, BHCBITIEHHMH Y poboTi .

Buxogsun i3 Toro, wWo XiMpeareHTn CYTTEBO BIUIMBAKOTE Ha (pinpTpauiiini, audysiiini Ta
ancopOIiiil - mpomecH vV CKIATHOMOOYAOBAHMX — MOPOAAX-KOMEKTOPAX, MPeACTABIeHHX
FAMHUCTHMI TICKOBHKAMM Ta ANeBPOMITAMI. & TAKOXK CIPHAIOTL YTBOpPeHHIO ancopOuiiino Ta
(hizniHe 3B’ A3aHOI BOAM, AKA BHOCHTE CBili BRJAA Y BeIHYHHY iX €1eKTPONPOBIAHOCTI, HAMM
MPOBOUIHCE €KCTIEPHMEHTANBHI JOCHIIKEHHA 3 METOK) Ki/IbKICHO! OLIHKM 1LOro (hi3u4HOro
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napaMerpy.
Chucor gukopucmanor imepamypu:

1.denopie BB, apanin O.A. ['eodiznuni nocmakenss crepiopnH //KoHcnekT nexiiii
~ IBano~Mpankiseek: Daken, 2009, - 145 ¢

2 Menak 1. O. @32 SaransHuil kKype reodisHuHHX A0CHIHKEHb CBEPANOBHH KOHCIEKT
nexiii, — [gaHo-Mpankiscsk: IGHTYHI, 2019 —8le.

3.Crapoctin B A, Teodiznyni METOIH KOHTPOMK) PO3POOKH HA(PTOra30BMX DPOJOBHLI
(nocaiKeHHs XapaKTepy HacHuenus | nonomeHus Mikdmoiaunx xoutaxtis) Hasuanbnwii
nocibank. — [sano-®panxiscek: axen, 2006

HNEPCHEKTHBH BHKOPUCTAHHS JIPOHIB LI MOHITOPHHI'Y
EKOJOTTYHOI'O CTAHY TEPHTOPIH

Povanie Hna, cmydenmra cpynu T3-21-1
Haywoet xepienuk; npopecop kagpedpu TIBIL, donvianax Bacwiay leanosuy
leano-Bpanricesinit wanyionansrutt mexuivunil yvideepeumem maghmi i 2azy

Bukopucranaa LpoHIB 1S €KOIONHHOrO MOHITOPHHTY HAOYBAC MNONMYMAPHOCTI, AmKe
BOHH 371aTHI HAMABATH BHCOKOTOYHI 7IaHI 3 HM3BKHMH BHTPATAMH, IO PODHTE iX He3aMiHHAM
THCTPYMEHTOM Y BIBYEHHI CTAHY A0BKIAAA, 3aBAAKH APOHAM MOKHA ONEPATIBHO Ta ChEKTHBHO
30uparn iHdOpMaLIo 1S TAKHX 3aBaalb, AK MOHITOPHHI JiciB, 30epexenHs 010pI3HOMaHITT,
OL[IHKA CTAHY MPUPOLOOXOPOHHIX TepuTopii. Boun A03BONSIIOTE DOCH THIKAM 30CepeanTHCS Ha

JOBHOMY — e(pexTHBHOMY 3aXHCTI eKOCHCTEM | KOHTPOJI 3a CTAHOM NpHpoaHnx pecypcis [1].

OnHi€IO 3 rOJOBHEX MNepesar APOHiB € iX eKOHOMIYHICTE Ta BHCOKA PO3MIIbHA 30ATHICTD.
Lleit meron MOHITOPMHIY € BMIJIHIIIMM 1 TOYHIMIMM, HUK Tpaauiiiinl cnocodM, #K-OT
CYNYTHHKOBa 3M0MKa 4 HasemHe oOcTexxenHa Hanpuknan, y nporpamax MOHITODUHIY JICIB
OPOHH A03BOJAIOTH WBHALWE T4 3 MEHIIMMH BHTPATAMH OTPHMYBATH OLIbLI A€TaMi30BaHl AaHi,
O CMAPHAE TOYHIMMOMY BIACTEKEHHIO 3MIH ¥ JICOBHX MAcHBAx | MPHPOJHIK CepeaoBHiax
[1.3.6].

Hponn takom € edextuBHUMH Y MOHITOPHHTY OlOPIZHOMAHITI TA CTAHY EKOCHCTEM.
Bonm MOXYTE ZOTIOMOTTH WBHAKO | TOMHO OLIHUTH ¢TaH OIONOTMMHHX CMLALHOT, BiACTeXHTU
IMIHU Y NOLIMPEHH] 1HBAZHBHUX BB, A Takok (ikcyeatn Dyb-ski SMIHH v 310poRT nicis. Ix
MOMKHA  BUKOPUCTOBYBATH i ouinky Olotndaux 1 abloruynnx  (pakTopis, Sk MOWKYTh
HEraTHBHO BIUIHBATH HA €KOCHCTEMH, BiJ XBOPOD Aepes a0 KaiMaTmarux sMin [5.8]

Ha mprpoaooxopoRHIX TEPHTOPIAX IPOHN CTAKTE HAMITTHIM IHCTPYMEHTOM IJTA TOUHOTO
MoHiTopunry Ges meo0xianocti srpydanns v uyTausi npupoani 3oun. Bonu possonsiorn
JeTallbHO JOCTIKYBaTH BlIaNeHi 3anosi/lHUKH, HE 3aBJalo4d LIKOJH EKOCHCTeMaM, Lo €
HAaI3BHYAITHO BaknusiM JUia ix 30epexedns. Kpim Toro, 3 NOMOMOTOK APOHIB MOKHA
ehexTusHO MOHITOpUTH #H TEpHTOPIl, WO HanekKaTs a00 BUKOPHCTOBYIOTBCA MICUEBHMI
rpoManasi, o JonoMarae y 3adesnedeHHl NNpas Ha 38MIE0 Ta 30epeskeHHl NPHPOIHNX PecyPCiB
[7.4]

lunosauiiEuil nioxia 20 BHKOPUCTAHHA APOHIE BKILOYAE OCHALIEHHA (X PI3HUMK
CeHCOPAMH, HAMPHKIAL, MYALTHCICKTPAALHHMH T4 TEMIOBI3IiHHME KaMEpaMi, MO JO3BONAE
OTPUMYBATH [UHPOKHIl CNEKTP NAHUX 1S EKONOMYHOr0 MOHITOPHHTY. 3aBASKH MOWIHBOCTI
WEBHAKO O0DCTERYBATH BANKKOAOCTYNHI T4 BIAJAJEH] padoHH ApoHH polaTh MOAIHBHM
ceoecuacHmii 36ip Ta obpobky impopmauii, mo KPHUTHUHO BAUCTHEO anA 3amodiramus abo
PAHHEOTO BHARJIEHAS €KOIOTIHHITX npobnewm [3.5,9]

JIponn MaroTh BEJMKHIT noTeHuian aas eeKTHBHONO MOHITOPHHTY eKONOIYHOro CTaHy
TEPUTOPIil 3aBOAKH IXHII €KOHOMIMHOCTI, TOMHOCTI Ta wWBHAkocTi 30opy nanux. Bomm mike
VCTIIHO 3aCTOCOBYKITHCA ATA MOHITOPUHTY OGIOPISHOMAHITTA, OIHKH 3TOpOB'S TCiE Ta



ramisce Pezionavita kondpepennia Mo iooinciun exozeopopym - 2024 vl
VOPaBAIHHA MPHPONOOXOPOHHUMH TEPHTOPIAMI, NOTIOMAraloMH AocHiaHukaM i daxisusm i3
3AXHCTY IOBKLANA Kpallle po3yMITH Ta 30epirath rpupoiHi pecypen [2].

CHucok UKOPRCIAROT TImEpamypu:

1. Zhang, J, Hu, J,, Lian, J., Fan, Z., Ouyang, X, & Ye, W. (2016). Seeing the forest from
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Biological Conservation, 198, 60-69. https.//doi.org/10 1016/] BIOCON.2016.03.027.

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., &
Seifent, T. (2022). UAV-Based Forest Health Monitoring: A Systematic Review. Remote. Sens.,
14, 3205 https://doi_org/10.3390/rs 14133205,
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conservation and territorial rights. Global Social Challenges Journal.
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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.
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POJIb IMCTAHIITIMHOTO 30H/IYBAHHSI SEMUITY MOHITOPHHTY
JOBKLLIA B YMOBAX IHTEHCHBHOI IHAYCTPIAJUSALLL

Muxaiunor Jiana, cmydenmia zpynu T3Kn-23-1
Hayrosui kepienur: npogecop kapedpu TIBIT, Npuyyank Naauna Muxaicisna
Teano-@panriceni il nayionaas i mexuinui yrieepeumem nagmu i 2a3y

PO3BUTOK MPOMHMCIOBOCTI 3HAYHO MIABHILYE PHINKH I8 JOBRKIUIIA Hepes BUKHIM
TOKCHYHMX PEUOBHH, BUKOPHCTAHHS BAKKHX METaNiB, KHCAOT Ta IHIMX WKiuHWeHx cronyk. Lle
IMEHNIYE OIOPISHOMAHITHICTE Ta 3aTpOkye 3M0pPORT mommHm B yMoBax 3pocTanHs
IHAYCTPIAILHOrO BIUIMBY, METOAM AMCcTaHUIiTHONO 3ouaysanud semi (33) craors Bawiausum
IHCTPYMEHTOM Y MOHITOPUHIY CTAHY EKOCHCTEM Ha MModALHOMY Ta perioHansHomy pisnsx. L
METO/N J0ZBOIAKTE BH3HAUNTH POIMIP EKONOTNHHOMO 30MTKY Ta Maciutad pyHHYBaHb Y PI3HMX
FAAy3aX  OpPOMMCIOBOCTI, posmiwienss Ta  kiabkicrs  unebesneunmux  siaxoagis. 133
BHKOPHCTOBYIOTH Y CLIBCHROTOCTIOmApCEKiil, HapTonepepoduiii, TpancnopTriil, sugodysniii Ta
DAraTHOX THIIMX TANY3AX NMPOMUCIOBOCTI. [any3s NMCTAHLIIIHONO 30HIYBAHHS JOCHTH HOBA 1
nepedysac y nocriiiHomy possaTky. Crnpuse ubomy 30UIbLIEHHA KIIBKOCTI CYNYTHHEKIB,
MOKPAIIEHHA PO3AINLHOT 30aTHOCTI 300 pakens Ta dararo iHwOrO.
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Ho ocHosHix naatGopM AMCTAHUWIHHOrO 30HAYBaHHA BinHOCATL Taki, ak. Eo Browser,
Land Cover & Global Land cover. Nasa Firms a rakox Copernicus. MoHITOPHHr BOJIONM Ta
JCOBHX MACHBIB MOMKHA 3iificHuTH 3a  aonomorow Bluedot Global Forest Waltch.
Bukopucranns cynyrausis ta npunanis RADARSAT Constellation, TerraSAR-X, Sentinel,
Landsat. EOS Data Analytics Ta 1H. 1a€ 3MOry BH3IHAUHTH penbed Ta KOMiP MICLEROCTI, Pyx
aTMocepHIX Mac, CTaH 3eMelbHUX T4 BOIHMX PecypciB, IJIOLLl JiCOBMX MACHBIB T4 BILJINB Ha
HHX PI3HUX YHHHHKIB TOWO.

JI33 no2Bonse BUSBAATH 30HM 3 BHCOKMM piBHEM 3a0pyIHEHHA MOBITPSA, CAPHUMHEH]
NPOMICIOBMMH BHKMAAMH. Hepe3 aHan3 CynyTHUKOBHX 3HIMKIB MOMCHA BHABHTH JuKepena
nadToBUX po3auBIB TA iX Brsme Ha Boani of'cxTu, 133 aonomarae sussasTH 0OIACTI 3 BUCOKHMM
piBHEM KOHTamiHauil TPYHTIB Ta BOAMB Ha arpapui yrians. llBuake BuABNeHHA Ta aHam3
HACAIIKIB EKOJOTIYHIIX ABAPIi 103BOMIAE ONEPATHBHO PEArYBATH T4 MIHIMIZYBATH €KOJOTMYHI
30MTOK.

Ocobnnea yeara 3BepHYTA HA 30HH 3 BHCOKHM PIBHEM IHAYCTPIAMLHOTO 3adpyaHeHHs,
3okpeMa HafroBuMH nponvkrami. Hadrorasosa ranysb € oaHuM i3 HalOinslmx nkepen
3a0pynHeHHA NOBKIIA uepes BUkmaW HadgTH TAa ra’y, BHTOKM XIMIYHMX DPEYOBUH Ta
3aDpyIHEHHS M 9ac BHIAOOYTKY Ta TpaHcrnoprypanua. B konrekcr rodaneHix pukamkis /(33
HaoyBae 0coDIHBOI AKTYANLHOCTI, OCKIIBKH 3a0e3nedye MOMIHBICTL DIEPATHRHOND BHABIEHHS
T4 MOHITOPHHTY 3a0pyaHeHb, NOB'A3aHAX 3 HA TOra30B0K NPOMUCIOBICTIO.

H33 nozeonse menako ineHTHPIKYRATH POINHEN HAPTH HA BENHKHX MIOUAX, BKIHHAHMI
MOPCBKI Ta HazemHl BoaoiiMu. CynyTHHKOBI 3HIMKH MOKYTh BUSBIATH HA(TOBI MISMI HA BOJI,
O € KPHTHYHO Baj¥CTHBHM /1115 ONEPATHBHOTO PearyBaHHs Ta MIHIMI3ALl eK0NorTMHOro 30uTKY.

Buxopucranna indpauepsonux 3HIMKIE T03BOTAEC KOHTPOMIOBATH TOPIHHST TA30BMX
(hakenie, SKe 4YACTO BUKOPHCTOBYETBCA B HAQTOrazoBiil NPOMMCIOBOCT 1A CHAIKBAHHSA
nagnmukis rasy, Leil npouec suknnae p armocdiepy BenMKY KiLKICTB BYTJIEKHCIOrO rasy Ta
IHIIHX [IKITHENX PETOBHH

J133 eherTRHO 3aCTOCOBYETRCA 1A MOHITOPHHTY 3MIH ¥ JaHmmadTax, mos s3aHnx 3
puo0yBHHMI poSoTtamu, Lle BRIKuae 3MiHHM penbedy, 3MEHIIEHHA Mol Jcis, 3a0pyaHeHHs
BOJIHHX JIKEepen Ta BTpaTy DIopI3HOMAHITHOCTI B Pe3VILTAT] MPOMUCIOBOI [AISTBHOCTI.

IIuaKe BHABIEHHS HAJ3BHYAHIX CHTYAUil, Takux #AK Beanki posnuen HadTh abo
BHG}'XH Ha HﬂbeUBMX CB&PMUBHH&K, € HUTTEBO BaXdMBHMM O0A 3MCHIUCHHA EKUJIDI'i‘iI-Ii}.FU Ta
couianeHoro 3duTky. J133 Hanae LiHHI gaHl, Ak MOMKYTh DYTH BUKOPHCTAHI A LIBUILKOIO
pearyBaHHA T4 epek THBHOT KODPAHHALIT 3YCHIL 3 KBIAALUT arapiil.

Bukopucranns 133 8 nadrrorasosiit raaysi eMOHCTPYE HOIG BeNUME3HHI NOTEHUIA] WA
3AXMCTY AOBKIANSA, HEPe2 MOMIIHMBOCTI A7 MOHITOPHHIY, 3HAMI3Y TA BTPYUAHHS B PEATBHOMY
yaci. Takow /133 € eheKTHBHHM IHCTPYMEHTOM 1S KOMILIEKCHOTO EKDJIONMUYHOT0 MOHITOPHHTY,
WO 103BOJSE OLIHIOBATH MacrTabu NpOMHCIOBOIO BIUIMBY HA JAOBKIJUISE TA MIGHYBATH 3aX0/101
moae ix minimizami. Lle me3aminauil IHCTPYMEHT ANA BHABNEHHA Ta BHPIINEHHA eKOTOTIMHHX
npodreM B yMOBaxX CyHacHoi iHmycTpiamisanii, ocoGnmso y cdepi. ne wBuaKicTh peakuil €
KPHTHYHOW s 30epexenns ekosoriudoi pisposars Ta 3a0pos's moneii. Possurtok wici
TexHonorli Ta 11 3acCTOCYBAHHA CNPHMAE MOKPalleHHK exojoridHol Oesnekuw Ta CTiiikoro
PO3BHTKY.

Crucox sukopucmanol imepamypu:

1. I'appunenxo O.I1. «Exoreorpadia Yrpainmy: Hasuanenmi nocibumx, 2008 URL:
hitp //pidruchniki ws/12991010/ekologiya/monitoring_navkolishnogo prirodn
ogo_seredovischa ukrayini (nara speprenns: 09.04.2020)

2. XXonobak I'M., «BiTumsnanuii 10CBIA CYTIYTHHKOBOTO MOHITOPHHIY JICOBMX MACHBIB
Vipaiwmy, Kocwmivea wayka i Texmomorim, 20100 T, 16 M 3. C46-54. URL:
fip.//fip. mao kiev ua/pub/knit/ 16/3/knit-16-3-2010-06.pdf (nara ssepuenns: 17.04 2020)
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OHIHKA 3AMMACIB BYTVIEBOJHIB 3A KTACH®IKANIAMH SPE-PRMS TA
PKOOH HA ITPUKJIAJL KY3bMUYIBCLKOIL ILISIHKH, KY3bMUYIBChKO-
HEJLIBHOTI'O HI'KP

Cmucaaecora Auna Muroaratena, emydenmua zpynu H3w-23-1
Hayxoauit kepienur: dowenm kafreopu I'PH Muxainis Ipuna Povanisna,
leano-Cpanxisesitit nayionaisnuis mexiivnuil ywicepcumem nagmu i azy

Meroro naHol poloTH € nopigHsHHS OOCAriB  3anacie BYIJICBOAHIB OUIHCHHX 38
wnacudikauismu SPE-PRMS ta PKOOH.

PRMS — omna 3 HallapTOpHTETHI mHX kmacuixaniil, ska 3acTOCORYETECA v HadTOrazosii
ranyzi, Toni sk Pamkosa kanacnpikauis OOH (PKOOH) BHKOPHCTOBYETBCA 1A BCIX THMIB
€HEPreTHYHMX | MIHEPAJIbLHIX PDECYDCIB, BKIIOYHO 3 BYIJIEBOAHAMH.

Y PRMS opbcarn ByTIeBOOHIB KHHGHd}iK}F{UThEH 3a AeoMa ocsvm, [‘opHsoHTanBHA BICh
BII0Opaskae Nana3oH HEBH3HAYEHOCT], & BEPTHKAIbHA — AMOBIPHICTH KOMEPIIHOT peanizaiii,
3aranbi No4aTKOBI COCATH BYITIEBOLHIB BIJIOYAIOTH: BHAOOYTOK, 3aNacH, yMOBHI pecypcH Ta
nepcnexTHsHi pecypen (puc.1)

Y PKOOH ofcarn ByrneBoaHis  k1acH(ikylOTHCE 3@ TPhOMa OCHAMM  COMIANLHO-
€KOHOMIYHE JHAYEHHA, [ ATOTOBICHICTE 10 eKCILIYATALL, reonoritne BusueHHs (puc.2),

V¥ PRMS npoekt noginAwTLECA HA MiJAKAACH 3a PIBHAMHE 2PINOCTI 1 Ans kaTeropii 3amnacie
BUILIAKOTL, Takl aKk: Benerses siaodytTok, Pozpodka ateepikeHa, Pospodka oDIpyHTOBAHA.

Hna kaveropii YmoBamx pecypcis, skl 11 HE KOMEPUIHHUMH HPOEKTAMM, [OILI
IMICHIOETBCA 33 CTAHOM MIAHYBAHHA | BUAIAAOTECA miAknacn' Pospobka owikyeTeea, Pozpodka
npusynuHeHa, Pozpodka HeoGrpyHrosada, Poipodka HepenTadeibHa.

ILna kareropii [TepecnekTHBHUX pecypceiB, SK HMOBIPHO-KOMEDUIHHUX MPOEKTIB, BUALIAIOTD
Taki miaknacn, ax: CTpykTypa nigrotonena, CTpykTypa BHSBIEHA Ta IUIOMA TOIIYKOBO-
PO3BIAYBATLHIN POGIT,

PKOOH xknacudikye NpoexTi:

- 3a piccw CollanbHO-eKOHOMIYHE 3HAYEHHH, 3a AKHM ODCATH NOMIJAITLCA HA KIACH!
Kowmepuifini, TToreniiiino-komepuiiini, HesnsHaueHo KoMepLifiHi.

- 3a siccro [ligrotosacnicts 10 excnayarauil 3a AkuM OGCArHM NOZINAIOTLCA HA KIACH:
Jeraneno owmineni Ta/ato 3aTeepiimeHi npoektH po3pobdku. llonepenna ouinka, llowarkosa
OLIHKA HA OCHOBI MEOJIDITYHHUX NAPAMETPIR.

- 3a Biccwo INeonoriune BuBueHHs 38 Axkum o0carm nomlasoTeca HAa Kiack. Hderannua
possiaka, [lonmepenns possinka, [lomryku, Pexornocuuposka.

OBb’exrom pocnikeHHs € ra3oBl noknaan ropusoHty b-3 Kysemudiseskol minsHkn
Kysomudisesko-HeniabHoro  HamorasokoHIeHCATHOTO  POAOBHILL, SKe  pojrauioBane v
Xapkiscwkiit ofinacti. B TekTOHIYHOMY BITHOWIEHHI PONOBMINEG TIPHYPOHUEHE OO MBHITHOTO
oopty 113

T'opusont B-3 GamKHPCHLKOIO APYCY CepeaHbo-KaMm SHOBYIIAbHOI CHMCTEMM BMILIVE JBa
ra3opl NMOKJANM, Kl BHARIEHI 3a peayakraramu Oypinusa ceepanoenn Ne 10, 12, 13, Bigkpum
noknaan oOMekeHl TEKTOHIMHHMH TMOPYIUEHHAMH, NITONOMYHIMH BHKIHHIOBAHHAMH Ta
HIKHBOKO CPAHHULEI0 BCTAHOBIEHOI IPOLYKTHBHOCTI,

l'eonoriysa mopens ropusonty b-3 BH3Hawena Ha OCHOBI pesyibTaTIB CelCMIMHMX
IOCHKEHb, a cama Ky3eMH4iBChbKaA CTPYKTYPA NOIISETHCH HA 3aX1/HE Ta CX1HE CKIEIHH.

Y exignomy cxneninsi opodypena ceepanosuna 12, il apenosani 3anacu ouixenl B 00" emi
34 mmn »®, Cranom uHa JATY OUIHKH, CBEPAMOBUHA MICAA SKCIUIYATALll MOKAaxy ropuionty b-3
nepeseieHa Ha BHIE3ATATAI0UII TOPH30HT.

V saxianomy cxnenitnl npoOypena ceepianosrna |3, ska 3apa3 nepedysae B excruyaTauii,
a ii mpenopani 3anacn ouineni B 06’ emi 26 M M.

3a PRMS obcarn eyrnesommie ropuzonty b-3 Binmeceni no kateropiii PDP, Ymorni
pecypeu Ta [lepenextusui pecypen Jlo PDP pinueceni oGesrn BYrIeBOIHIB Y 30HI IpeHYBaHHA
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ceepanosun 12 ta 13, no Ymosuux pecypcis — oScarn syranesoatis s meskax HIBIT. Takoxk no
uwiei kateropii BifHECeHA 4YAacTHHA 3anaciB, W0 HE BAMyHYEHA BHACMIAOK ODBOINHEHHA
ceepasosnn 12, Jlo kareropii [MepenexTusri pecypen BiZlHeceHo T1 00CHIH BYFIEBO/IHIR, fKi
SHAXOOATHCA B MiakOHTYPHIE 3011 mizx HTBIT 1 YTBEK (puc.3).

3a PKOOH ob6carn pyrnesonnis ropusonty b-3 einneceni ao knacie 111, 122 ta 333. Jlo
knacy 111 BinHeceri 3anack 30HKU JpeHyBaHus ceepuiosud 12 ta 13, no knacy 122 eijgHeceni
3a04cK PeLITH MACTHHH [OKIANY, 0 NPHMHKAKThL 10 20Hu apenysannis B mexax HIBIL, no
knacy 333 BiaHeceH! oDCArH BYTNERONHIB, ¥ 30HI Misk HIBII ta YI'BK (puc.4).

Omxe, nouaTkosl 00cArH BYraesoHie ouiHeHi 3a PRMS cranosnsts: PDP — fnosencHi, i
pospobmsoTses — 42 man m*; Ymosui pecypen — 122 mun m°, [epenesrusni pecypen - 20 man
M'_{.

3a PKOOH nouaTkosi 06CAT BYTIEBONHIB CTAHOBAATE: kKnacy 111+221 67 Man M'; K1acy
122+222 106 man v, kaacy 333 - 20 mian M,

Haxkonusenuii suioGyTok 10 npoaykTHEHOMY FOPH30HTY CTAHOBHTE 32 MIH M,

3a npoBeNeHo EKOHOMIYHOID OIIHKOK) BCTAHOBIEHO:

— 3a PRMS penraGenbnuii nepion pospodkn Tpusarume 10 2041 poky ta obmemyerses
TepMiHOM i CHeuianLHOro 103BONY HA KOPHCTYBAHHA HazapaMy. Ja ueil nepion Gyae BUIYHEHO
46.600 mMaH m° ra3y. a KoediuieHT BUIyueHHs nocarde sHavenns 0.702;

— 3a PKOOH pentabensuuii nepioa pospobiu tpusatume 10 2044 poxy ta ofmemyerses
JIO/IATHIMH IHAUEHHAMM IPOIIOBOrO NOTOKY. 3a ueil nepion Gyae eunyuero 47,658 max v razy,
a koei LI EHT BHIIYYEHHS J0CATHE 3HaYeHHsA 0,721

Ha sawnouenns cain 3assauutn, wo sacrocysanas PKOOH B nawiin  pepxasi
BPETYNBOBAHO HOPMATHBHO-TIPABOBHMH aKTAMH, TOMI AK 3acTocyBanas PRMS nporonwnTecs 3a
iHigiaTuen Happokopuerysadie. Ockifibkn cucrema PRMS apasxi 3posyminocti cucTemu i
MPO3OPOCTI OUIHOK A03BOMAC 3aly4arTd MUKHAPOAHHX IHBECTOPIB T4 ©(eKTHBHO IUaHYBaTH
NOBrOCTPOKOBY pO3pODKY pogoenma, a ii imrterpauis y mnpaktuky ['EQ  3afesneants
KOMTIAERCHITI T AXI 0 YIPaBmiHHA BYTIEBOIHEBHMH PECYPCAMIT, M0 ¥ CBOK Yepry CTBOPHTH
VMOBH /15 CTAJIONO PO3BUTKY Fay3i.
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Pucynox 1 — Marpuus kaacuikanii pecypeis syraesoanie PRMS
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KOJEKTOPCBKI BTACTHBOCTI I'THBOKO3AHYPEHHX
HNAJTEOINEHOBHX NOPLA NEPEAKAPHATCHLKOI'O NPOI'UHY

Cmpuxapo Apeen Boavounuposuy, cimyoenm cpynu H3I-21-1
Hayroeuii kepienur: npog. kadpeopu I'PH Xonun Boaooumup Ponanosuy,
Icino-Dpanrisebkuil RayionaabHun MeXHIVHI YRiGepeumem uagmu i 2a3y

ITpobnema mourykie nopii-KONEKTOPIB HA BENMKHX TNHOMHAX € AKTYansHOK 1nd BCIX
HalpTorasoHocHnx periodie ceiTY. a 0coDAMBO AnA PEriOHIB, € HABHO BEIYTLCA NOLIVKHN Ta
Bufo0yTOK Ha(TH 1 ra3y, OCKUIbLKM BUBYEHHS Td BCTAHOBIGHHN KOJIEKTOPCLKHMX BIACTHBOCTEIN]
Mopia, fKl 3aM8TaATh HAd BEMHKHX rAHOMHAX, € dy)Ke BAKIHBAM ETATIOM MPOTHO3YBaHHA
Ha(TOra30HOCHOCTT Hanp. barato CBEPANOBHH, WO npolypeHi Ha ranbHHKM noHan 5 KM He
BILAKPHIN TIPOMHCIOBHX CKVIYEHb Ha(TH | rasy. | e 4acTo NoB A3aHO 3 BIACYTHICTIO ¥ po3pisi
NOPIA-KOMEKTOPIB  MPOMHCIOBOTG 3Hadedns, [lpakTiiano, nepma cnpoda CrIpOrHO3YBATH
MOMTHBICTh  ICHYBAHHA KONEKTOPIB HaTH | rasy Ha BenukuX rIMOMHAX [ans YMOB
bopucnascoro-TToxyrepkol 3onu Gyaa 3pobnena s 1986 p.

3 TOuUKM 30pY reocTaTHKH 30epemeHHs NMOPHCTOCTI HA rNUOMHAX, SIKI NEPeBHIVIOTH
FPAHMYHY BEAHYHHY, MOMHA NOACHHTH TOABOKY B OCAJ0BIN TOBII sBHUE cTHCHEHHA Oe3
apedysanda, TOOTO CraHy, KOAM BHTHCHeHHs (BIATIK) BOMM, & BIANOBIAHO 1 3MEHILIEHHHA
MOPHCTOCTI CMOBUTBHIOETECA ab0 CTae HEMOMJIMBUM, TOI B caMOMy MacHBi 30epiraeTncs
MOPUCTICTH

Bpaxosywun  pesyastati  4OCHIDKEHb TA BHKOPUCTOBYEOMM  PE3YALTATH  3aMipiB
MIACTOBMX THCKIB ¥ CBePANOBHHAX, OyNmO 34IHCHEHO PO3PAXYHOK BIIKPHTOI TOPHCTOCTI
MPAHYJISPHONO KOJNEKTOPA 18 MINGOKO3aHYPEHNY rOPH3OHTIB BOpHCasCek0O-TIOKYTCEKOT 30HNH
INepeaxapnarcbKOro npornuy, ¥ peayianrari 0TPMMAHO [eoIoNo-CTATHCTHHYHY 3aIeKHICTh 3MIHH
TPaHYAAPHOI MOPHCTOCTI 3 TAMOWHOK) 3 BPAXYBAHHAM TOYATKOBHX TMAACTOBMX THCKIB B
HatprorasoHocHx Topr3oHTax, TaknmM 4rHOM, oOTPYHTOBAHO CMOCiD AOCTOBIPHOTO MPOTHO3Y
ICHYBAHHSA I'PAHY/APHIX NOPiA-KOJAGKTOPIB NPOMMCIOBOrC 3HAYEHHS Ha BeAHKMX riuGuHax.
[ns uporo, OkpiM BIANOBIIHHX PO3PAXYHKIB, HOTPIOHO BHSBHTH 30HH MNOWWPEHHS YHCTHX,
nobpe copToBaHHX HE TIHHHCTHX | HE BanHMCTHX nickoprnkis. Came BOHH MawTh HafBHIlLY
MOMATKOBY NOPHCTICTL 1, BLANOBIZHO, MOKYTh 30epertu ii npu 3anypensi Ha 3uaqni ranbunm,
OCODIMBO, B J0HAX 3 AHOMAJILHO BHCOKIMH MIACTORUMH THCKAMM.

JloenipkeHHS 338 OCTAHHI NecATHMTTS De3z3anepetHo BKA3YHTh, 110 OCHOBHOK YMOBOK)
KOHLEHTpauil HaT Ta rajy B NPOMHCIOBMX MAcWTaldax HE3ANEHKHO BiA TeOCTPYKTYPHOL
NPUYPOUEHOCTI 0CaTouHoro Gaceiiny € akTueHMi TékToHO-PmoinoauHamMiuanii pexum. Taxnii
pesxkum 2 oaHOro Ooky 3ade3neuye TPAHCNOPTYBAHHA BYTIIEBOIHEBIX (UIOIMIB, 4 3 IHLIOFO —
3AIHCHIOE BUBLUILHEHHA MOPOBOTO 1 TPHUHHHOTO [IPOCTOPIB Fe0I0NT HHUX T BIJ MMA3EMHHX BOI 1
CTBOPEHHA, TAKMM THHOM, Y HIX 00’ ¢MiB 108 (hOpMYBAHHA MOKIAAIB BYTICBOAHIB.

ITiacymMOBYKOMT MPOBENEH] TOCHIIKEHHA MOMHA 3pOOHTH BHCHOBOK NP0 MOWIHBICTH
iCHYBaHHA HadTOBMX 1 HA(TOra30KoOHIEHCATHUX CKyN4eHb v IlepeakapnarcbKoMy MpOrHHI B
3aransHoMy A0 riubun 9000 M | 30Kkpema 10 AOCTYIHHX Ha ChorogHl OypinH ramdun go 7000-
8000 m. ITinTBepIKEHHAM LBOMY MOKYTh OYTH Tako# JOCHIIKEHHS, AKHMI BCTAHOBICHO, 110
KPUTHYHA MEXkKa ¥ BIAHOMEHH rasy 10 HadhTH 3a1eAHO Bill KOHKPETHHUX YMOB TOIO 4H I1HIIOrO
nadrorazoHocHoro paiiony nesute B inreppan 1000-1500 m'/r. Tlpu avike BHCOKMX THCKEX i
remneparypax (nonaa 100 MIIa i 200°C) Bca HadTa PO3YHMHACTBECA Y rasi, @ HiDKYe wiel
KPHUTHMHOI Meskl BECh a3 PO3UMHACTLCA B HAQTI.

CniBBIIHOWIEHHA B TOKJAAax Mik DIAKMMH | razononi0HUMK  BYIIEBOIHSMM, Kpim
MOYATKOBOIO 1X BMICTY, 3A/I€XKATL TAKOK Bl €KPAHYBAIBHHX BJIACTHBOCTEH NOPIA-NOKPHLIOK.

Taxi BHCHOBKH MATBEPILKYIOTHCS TAKOMH BLACYTHICTIO 3MIH Y reoxXiMiMHOMY ckman HadT
[Mepenkapnarcskoro nporuay ao raudud 7000 m
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MoJ10 KOMILUVIEKCYBAHHA PE3V/ILTATIB CEﬁCMﬂPU3BIﬂYBAJlLHHK
POBIT 3D TA NOWYKOBOI'O BYPIHHA Y HUKHLOBI3EACBKUX BIIKJIAJAX
KAPAUKO3ZIBChKOI'O PO/IOBHIIIA

Inoucecvra Kapina Muroraiena, acnipanmea cpynu A103-21-1
Hayrosui kepienux: npoth. kahpedpu I'PH, Kyposews Cepzin Cepeliiosuy,
leano-Ppanricesidt nayionansnut mexaivnui yricepeumem nagh i cazy

Kapajikosiscbke  HAQTOrasOKOHICHCATHE  POJOBHINE  3HAXOAMTBCH  HA  TEPUTOPIT
Kpacuokyrcekoro  paiiony Xapkiseokoi obnacti. Y TeKTOHIMHOMY  BIOHOWEHHI  BOHO
PO3TAMIOBAHE B NEHTPANEHIN YacTHHI NiBHIYHOI mprbopToRai 3omm JlHinposceko-/lorentkoi
JANAMNHN | NPHYPOYEHE 710 CMYIH CONAHO-KYNOABHHX CTPYKTYP. ByaoBa uiei uacTHHN
3A040MHM 3YMOBJIEHA NPOSBOM Ia/OKiHesy Ta Ojoxkosol TexroHikn, Ha paniii Tepuropii
BUIINACTLCA JIBA CTPYKTYPHHX NOBEPXH. HIGKHIN (KpHcTamunmii ()yHIAMEHT) 1 BepxHiii
(ocanoBuil  4OX0n). AKMiI B CBOK Yepry MONINSETHCH HAa TPH  CIPYKTYPHI  ApycH —
BEPXHBONANCO30HCEKITI, ME3030HCEKMIT TA KaiiHO30HCHKHMIA,

Po3podra KapafikosiBcbkoro HadTOralokoHAEHCATHOrO POIOBUINA TPUBAE Bie ONHILKO
copoka pokis. Peayastary OypiHHs CBEPUIOBMH B MEKaxX POAOBHMING NMOKA3A/H HEBATOBI AHICTH
NPHIHATOL FeoNoruHol Mozen Horo peansuid reosoriuniii Oyaosi. 3 METOW nozanswwol
efexTHBHOI excnryartauii pOAOBHINA Ta HAIIHOrO MPOrHO3y rAHOOKO3AMATAOUHX MNACTOK
BYrNIEBOAHIE Yy HiokHboBIzelicekux Biaknanax TOB «EHEPTO-CEPBICHA KOMITAHIA
«ECKO-TIIBHIY» (Diloretio Holdings LTD), snachuk coemiansHoro a03s0ay Ha KOPHCTYBAHHA
Hanpami Kapaiiko3iBCEKOTO PONOBHING, BHCTYMHANA 1HIIATOPOM Ta 3AMOBHHKOM MPOBEIEHHS
celieMopo3Bi kK 3D BUCOKOT pO3AINBHOT 3AATHOCTI.

lobm  Pawwsinrs Wiawhey  Daiohiens fuleheann il . Hlp
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Pucyrnor | —TTpugnaan seprukaibHuX po3pisis 00 EMHOTO CEHOMIMHOTO 300paKEHHA
Kapaiikosiscororo miampy
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Pucynok 2 — @parmvenT ceficMitHOT0 30Dpaments Kapaiikosiscekoro manipy

CeiicmMopossiaysanbhi fochifxenHs (B T.4. npoexkTysanns, noiawosi poGorw, obpobka
indopmanii, nepeodbpobra gawmmx [JIC, inTepmperauis HaABHOI TeoNOTO-Te0d 3HTHOL
indopmailii Ta no0ya0BA YTOYHEHOI TreoNONiYHOI Monedi pojoeHma) Oyin  3aBepiueH
Hanpukinm 2021 poxy

Ha Kapaiikoziecekomy pOMOBHII BHKOHAHA KJACHYHA a00 TaK 3BAHA WIHPOKOAZHMYTHA
miolHHHa 3itomMka. [lna nobyaosn o0’eMHMX ceficMiunux 300pametb OYJI0 BHKOPHCTAHO
nporpamee 3abesnevenns komnaunii Emerson-Paradigm ta nporpamne 3abesnevenns, wo
pozpobnene kommaxismu TOB «ECKO-IIBHIY» ta TOB <«'EOIOHIT». [lpsxnamn
BEPTUKATLHUX PO3PIZIB CEACMIMHOrO 200pAKEHHS MOKAa3aHO Ha pucyHky 1, a ¢parmedT
ceiicMimHOro 300paieHs Pa3oM i3 CONAHUM MITOKOM — Ha PHCYHKY 1.

ARanis OTPHMaHOI TEONOTIMHOI MOAET MAO3BOMME BH3HAYMNTH CTPATEriid MOXAmLIIOl
pospolKkn POOBHILA TA BHALAMTH HOBI TEKTOHIYHO ekpaHOoBaHi O/OKM. po3TallOBaHi B
o0nsmysani  Kapaiixoziscekoro  giamipy  (pue.  2), IEpCnNeKTHBHI  HA  BHABJIEHHA
rIHDOKO3aMTalOTHX  MACTOK  BYTNEBOJHIB Yy HIKHBLOBIZEHChKUX  Biaknanax: [liBHiuHO-
JoGisckka, JIobisceka Ta Kapaiikosischka ninankn. 3axiaHo-JTioGiBckka 1i1aHKA 3a01111a€ThCA
MOKH 110 HEONOLIYKOBAHOIO,

MO0 NEPCIHEKTHB HA®TOTASOHOCHOCTI OKTABPCHKOT'O
POJTOBUINA 3A PE3YJIBTATAMA BYPIHHA

Eypoeinnit Tapae Ouexcandposun, acnipanm zpynn A103-21-1
Haykoeui kepienur: npoh. kapedpu I'PH, Kypoeseuo Cepeiit Cepeiitoeuy,
Ieano-Gpankiceoruir nayionansmiii mexniynui ywicepcumem napmu i 2azy

OrrabdpecbKe popoBKile PO3TAIIOBAHO B MeXax nisaeHHol kpaiosoi 30uu JIHINPOBCLKOrO
rpabeny Jninposcwio-dorenskol sanaaunn (JJ13). [Mopya sinkputi Posymisceke, Kob3sisceke,
JlariBcbke Ta iHmI HafTOTA30KOHIEHCATHI POTOBMINA. HA AKIX TIOKJAIN BYTICBOAHIB MOB A3aH1
3 periOHANbLHUMH  NPOAYKTHBHHMH — MOCKOBCHLKMM, OalIKMpPCLKUM | CepnyXOBCLKHM
komnaexcamu, Ha nporazi 1955-93 pp. reonoriuna Oyaosa Oxradpcbkoi njiowll BUBYeHa
CTPYKTYPHO-TIOIIYKOBIM, PO3BIYBAbHUM Ta Napaverpiudnum Oypiaaam. [Ipobyperi nomykosi
ceepmiiosunn 1, 2, 3, 4, 6, §, 9, 17 He zanu npoMHCIOBMX NPHILIMBIE rady. Y 3Bi1ax mnpo
Pe3yaLTaTH BHNPOOYBAHHA LIMX CBEPIUVIOBHH € 1H(QOPMAaLIA PO HAABHICTL CNADKHX TNPUTIIHBIE
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e
rasy Ta He3HAYHO! KINBLKOCTI ra30KOHIEHCATY, 1O OTpuMaHi 3 6araTboxX MiacTis ripebKix nopin
Ha pizHux rauduaax. OnHAK IHAYHUX NPUILIUBIB He Byno orpumano. Tomy winmo nasoi crarm
€ BHABIEHHA NPHYMHH HE3aJ0BLILHHUX pPesyibTariB OypiHHA y MHHYJL POKH Ta BH3HAYEHHSA
MEPCHEKTHE NONANLIIO! PO3BigKi Ta Ppo3pobkn Oxrabpeeroro poaosnma.

IlpuuiHM HEBHCOKHMX NPUIUIMBIE razy i3 paxie npobypeHux ceepanoeuH. ['eonoriuxa
mozens OkradpcbKoro poaoBHILA XAPAKTEPHIYETHCH BIACYTHICTIO CTPYKTYPHO-TEKTOHIYHMX
€1eMEHTIB, 10 38 CBOIMM po3MipamMu Ta (GOPMOI0 MOKKYTE PO3IIISIATHCS MK MOTEHIIITHI HACTKA 3
MPOMICTORMMH 2aNacaMi BYTJIEROAHIB. Takl MACTKN 3'ARAAKOTHCS JIMIIE HA 3HAUHUX rnubduHAx
6 — 6.5 kM. JInA BUABICHHS NPHYHH HETATHBHUX PE3yabTarTie OYPIHHA ¥ MUHYAI POKH B MEWXKax
pOLOBUING 38 pesyasTaramu ceicmiunoi 3itomkn 3-J1, sxa Ovna nposenena v 2021-2022 poxkax,
BHKOHAHO PO3PAXYHKH Td AHAN3 celcMiuHMX iHpwukaTtopie syrmesomuis OO0 emul poznoniin
ceficMiuHnx THAMKaTOPiB ByrneBoanis ans  Okradpeskoro poaosuwa Oynn ofuncneHi 3a
A0IMOMOTOI TEXHOAOMI Ta mporpaMHoro 3adesneyenns kommnanii Schlumberger. LI poznomisin
ZIO3BONTMIH BHABHTH 30HH TEONONYHOTO Cepenosmma ado reonoriynl Tina, NepenexkTHBHI Ha
HAABHICTH BYTTIEBOIHIB

Hdna noAcHEeHHA HEraTWBHUX pesyisTaTie OypiHHA CBEPANOBHH Y MHHYI  POKH
nobyropada o0'emMHa UMgpoBa MOAENb FEONONYHHX TIL, NEPCreKTHBHHX HA HAABHICTE
ByriesonniB. Ha pue. | nokasaHa nNpoexiis 3a3HaqMeHHx reoNioriyHux Tl Ha BIADHBRIOUY
rPAHKLIO, SKa BIANOBLAAE NPOAYKTHBHOMY ropusonty M-3 y sinknanax cepeansoro kapGony.
['eonoriuni Tina simHocATheA [0 pisHHX rouduH. Konkoporse 3abapeieHHsA CIyKHTE s
IPYUHOCT] BIZYANBHOrO CHPUIAHATTA OKPEMIIX FeOJOrYHMX T 1 He BiANOBifde raubuul abo
nesHoMy crpardrpadivHEoMy miaposmiay. 3 PHCYHKY BHILUIMBAE, 110 Maime sBCi npolypeni B
MHHYJI POKH CBEPATOBHHH HE POSKPHBAIOTE MOTEHIIHHO Ta30HOCHHX reomorivHmx Tim abo
MEPETHHAKTD JHE iX nepudepiiiti vacTHn,

AHanis HapegeHux AaHMX J03BOAAC 3po0MTH BMCHOBOK, WO CBepaioBHul npolypena B
MHHYJI Tepiofn 3HAXOAATLCS ¥ HEONTHMATEHIX YMOBAX HOA0 PO3TAIYBAHHA MeONOTTTHIX Tim,
MEePCTeKTHEHWX HA HAABHICTh ByTNeBOMHIE. BoHM npoxomnTs y GesnocepenHii GmmsnkocTi 10
HABEIEHHX TEONIOMYHMX Tl Ta MOJEKYAN TOPKAOTheA ix Ha kpasx. Lle noschioe oTpumari
HE3HAYHI MPHIJIMBH a3y Ta KOHJIEHCATY 3 MAcTOK, W0 BIJINOBIAAI0ThL 3a3HaY€HHM reoNor YHHM
Tinam

[lepenymoBowo yemiwnol peamzauil nogansmwol possiggn Oxrabpeskoro popgosuina €
noraudneHa IHTepnperauin pe3yabrarie ceficmopospiakn  3-[ Oxradpcbkoro ponosuina
BRJIKIYEKYMH YTOUHEHHS CTPYKTYPHO-TEKTOHIMHOI MOJAEN Ta @Ham3 po3nojunie ceficMivHHX
IHIHKATOPIB BYJICBOLHIB.

Pucynoxk 1 - TIpoekuis reoJoriuHux Tijl, NepenekTHBHIX HA HAABHICTL BYTIEBOAHIB HA
Bi 10HBAIOUY TPAHNLIO, SIKA BIAMOBIAAEC NPOAYKTHEHOMY ropusonty M-3 v siaknagax C2m
CEPEnHBOTO KAPOOHY .
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IH/KEHEPHO-TEOJIOT TYHI OCOBJIMBOCTI CAPMATCBKHX IJIMH
I'OUAHCBKOI'O PAHOHY PIBHEHCBKOI OBJIACTI

Boimoesuwy Makcun leoposus, cmyoenm epynu H3I-23-1
Hepweoswit kepienur: doy. kagedpu U'PH, onmapsosa Hamanis Bikmopiena,
Tsano-Dpanrisesrmit nayionaibsHs MEXHIYHUT VHIGEPCHMEm HOgimi | 203Y

ITpoMrcnoBO-rOCIONAPCEKE OCROCHHA TEPUTOPIil HeMHHYHUE TATHE HA cefe mopymenHs
0anaHcy KOMNOHEHTIB NPHPOAHOIO A0BKIANA, B pe3yasTaTi 3MIHKETBCH PEARHM [T AZEMHIX BOL,
30LILIIYETLCH BONONCTL MACHBIB TIMHUCTHX NOPiL, MOKe BiadypaTucs IX NIATOIVIEHHA, 1O
CYMPOBOKYETLCS HAOyXaHHAM TPYHTIB ¥ OCHOBAX CHIOPYA Ta YTBOPEHHSAM 3CYBIE HA CXHIAX.
CapmaTchki BiTKNamn OCHTH MHWPOKO TMOMHPEHi Ha TeprTopii YKpaiH | B CyMiKHIX KpaiHax i
3HAXOAATLCA B Mexkax riaHOHH aKTHBHOI 30HHM (QYHNAMEHTIB [HKEHEPHMX CIIOPYA Ha TEPHTOPIi
B Kapnar no [lpuxacniro. Haiibinemy npoGaemy ans OyaiBHHUTBA CTAHOBANTE Habyxawoul
FAMHH, 10 HANEKATh JI0 CTPYKTYPHO-HECTIIKMX TPYHTIB, AKI NMPH 3MiHI BOJOFOCTI 3MiHKOKTH
csol Oyaisensui enactusocti. [Ipu 3sojokenHi rmH T4 TPUBALIH X B3aEMOZI 3 BOZOK
3MIHIOIOTHCA Maiike BCl BRACTHBOCTI, CYTTEBO MIABHULYETHCH CTHCIHBICTL Ta 3MEHINYETHCSA
MILHICTE.

Capmarcekl BIOKIAOM WMPOKO NOWHPEH] B MBIEHHO-3aXimniil €BpOneHchbKiH HacTuHl
CxigHoesponeficekol naardopmin 1 3ansararoTe Ha Teputopii i Kapnar g 6ik YopHoro mops, B
Kpumy, Ha Kagkazi 1 nepexonsrs Ha 1Hnii 01k Kacnivo. Best TepuTopis nokpHTa CapmMATChKIMI
BlAKIaAaMH, Oy1a MOPChbKMM DaceiHOM 3 KIJIbKOMA HEBEJIMKHMN FATOKaM,

I OWAHCEKHI palion — KOMMIIHIE PaiioH Y MBAEHHO-CXIOHIH wacTHHl PiBHEHCHEO!
obnacti Yipaiun. PafionHiii nenTp — cmt. Loma OcHosHa pivka — ['oprae. binenia sactuma
paiiony nexure y memax Bomuncexol sucounnn (Pisnencoke nnaro — niaBvlleHa fecosa
PIBHMHA, PO3MEKOBAHA ApaMM Ta Dankami), kpains nipaiuHa — B meskax [lonicekol HH30BUHH.
3HaxOANTRECA ¥ 3axinHOVEPATHCRKIT micocTenorifi ¢izuko-reorpadiuniit mposinmii (Ginkima
uacTuHa) ra Bomncekomy [omicel.

| J1MHa 3yCTPIMACTLCA 10 BCbOMY paiiony, B ocHoBHOMY, L€ CIpI IJIHHH CAPMATCLKOIO BIKY.
OCHOBHI 1X 3anacH 3HAXOJATHCH Yy poioediax nobnuzy cin byrpun, Muwmms, @padieka
Kvpossann, Cumonis, [oma, ae y munyaomy Gynn nofynosani uerensHi 3aBonu, GiabWwicTs 3
AKKX, KpiM e 3raganoro I'omaHcsKoro, cbOronHi He ailoTs,

V cepenHboMy 3araibHa MOTYIKHICTE CAPMATCHKHX BIZIKNA/AIB HA TepHTOPIT PlBHEeHIHHH
KOJIHBAECTHCA B meskax Big 3—5 M a0 25—30 m. Bigknangm capmarty MOKHA BBaiKaTH
HAHUMOJIOAIIHMH B OOAHTPONOreHOBOMY KOMOyekci mnopia Piemencexoi obpacti. Bomn
NePeKpHRATECS YETREPTITHHAMH TORIIAMH 300 0e3N0CepeIHbO BITXOAATE HA 1eHHY NMOBEPXHIO,
BIZIrpaoyn 3nauny pons y popmysansi cyuacHoro peasedy obnacrl, ocodnHBo Ha miaHi, e
M| MTOKPHEOM CAPMATCHKHX BAMHAKIB 30EPEriucs Bijl pO3MHBY YHCIEHH] ocTani (puc. 1).

Ctan Ta ismuyml  BOACTHBOCTI  CAPMATCBKHX TOHH  HA  BHBYEHIA  TepuTopii
XAPAKTEPH3YIOTECH [EAKOK HEOLHOPIAHICTH 38 miower T4 rIMGHHOK 3a18raHus, 1o
MOB'A3aHO 3 YMOBAaMH OCAJOHAKONHYEHHs Ta MNOJANLIOI 3MIHM CTaHy Ta BJlacTUBOCTe
BIAKIAAIB [ BIOAMBOM MPOLECIB lareHe3y, enireHesy Ta BHBITPHIBAHHA, a TaKOMK 3
TEKTOHIMHUMI YMOBAMH palioHy.

[Npupona iHHEHEPHO-TEONONTHHNUX BAACTHBOCTEI CapMATChKHX IVIMH NOB'N3aHA 3 1CTOPIEID
Ta PEHKUMOM MOPCHKOro Gacefiny. B SKoMY BIADYBANOCH HAKOMUYEHHA OCANIB Y CAPMATCHEMI
BIK, @ TAKOXK 3 HACTYITHIMH YMOBaMIl IXHBOTO iCHYBaHAA, CapMaTchke MOpE 3aiiMano naouty, sk
unnimuae Cepensemne mope Ta npoctip pin Bigencokoro Gaceiiny no nycrem Kapaxymm. To
Hacnparal OVB ckaamumii 3aMrHyTHIT Dacelin, mo NpeacTaBAse CHCTEMY BHYTPILITHIX MOPIB,
3'e/IHAHMX OAMH 3 OIAHHM NPOTOKaMH,

CapMaTceke Mope OyJIo HEWO ONpicCHEHE BHYTPIIIHE Mope, OAM3BKe 3a CONOHICTIO OO
Uopuoro mops. Lls conoHIiCTs 3MIHIOBATACA K V TOPHROHTATRHOMY HATIPAMKY. TAK 1 34 HACOM.
Capmarceke MOpe BRIOYAIO BEIMKI 3aTOKM T4 NPOTOKM, L0 NO3HAYHAOCA Ha Xapakrtepi
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piaknanis Ta Gayni. Ha repuropiit Monnosn, posrawosanoi na Micui Iamaibkoi 3a'rmcm }FMGBH
HAKONMHYEHHS Ta (POPMYBAHHA TTHHHCTHX OCAMNID MPOTArOM YChLOrO CapMarchkoro eiky Oyim
JIOCHTH CRJIANHIMI TA HENOCTIHHHMK, NPO [0 CBIAYAThH NITONOMHMHI OCODUIMBOCTI, YMOBH
JAMAMAHHA TAHHMCTHX OCanis Ta Ixuii (aynictuunnii cxaaa. Jdocnimxyroun mopesky dhayny,
H.I. AnnpycoB nepekoHauBo ACRIB, 110 coaoHicTe oA I'amaueko-lloaineckko-/lokiiickkoi Ta
Kpumesko-Kaegkazekol uacrud Capmarcekoro mops Ovia pizHow. ¥V nepunii — Bonu MeHin
CONOHL, ¥ apyrii — masumenol cononocti. [loacnenss usomy Bl 3HAXOONB ¥ ONPICHEHH] BOIW
saxiguol wacTuan CapMaTCeKOTO MOPA PIYKOBIMH  BOAAMH, HI0 CTIKAIOTH 13 TepHTOPII
HUHIWHLOT Cxignol €sponn. Y 10il vac Ak piukoruii crik 13 Kpumebko-KaBkaibkoro periony
Oye nesenuxum, Ha pisny cononicrs saxinuoi ta cxignoi yactun CapmaTcbKOro MOps BKasye
posmoain npicHoBogHore Momocky Cerithium. V' capmarcekux siakmamax [laxificexkoi Ta
["annuifickkol 3aTOK BiH 3YCTPIYAETHCA VIOCTANB, & HA CXOOl - Mailxke moBHICTH 3HMKae. Lle
AOBOAMTD, WO CAPMATChKI BEPCTBN Y CXIAHI YacTHHI BiAKAaAaaHCA 3 OlbLl CONOHHMX BOM. HIXK
y 3axyiHiil wactunl Daceiiny. B cuny UbOro, rauHucTi 0CanM, U0 HAKONWMWIHCH B Olnbwm
CONOHITT BOAI CXIZIHOI HacTHHM MOpPs, NOBUMHHI Oyan chopMyBaTH FIMHKCTI MOPOAM 3 Oinbin
[ ABMLICHOK) MIHEPAMI3ALIEK TOPOBOrO PosHuHy, a ocany, wo chOpMyBAIH MIHHUCT] NOPOLN B

3ax1HIi vacTHH MOpH, MOBHHHI Ma'TH HEBHGOK‘_Y ]\-F_IHGPHJHSH.UIIG I'[OPDBCITU PO34HHY,

D
‘:."k_

Pueynor l - I'en.nunHHa kapra Pisvencskol obnacti

LlinkoM 3aKOHOMIPHO OWIKYBATH, 110 JeAKi MOKA3HUKM CKNajgy Ta BIacTHBOCTEl
CAPMATCHKIX ITIIMH 000X PErioHIB MOXKYTH CYTTEBO BIJIPIZHATHCS MiXK CoDOK.

Ilin MiKPOCKONOM CapMATCBKI ITJIMHY TPEACTABAEH] Y BUISIA NENITOBOI MACH KOBTYBATO-
kopnuneBnx  BiaTiekis vy llisxivaomy llpuaopeomop’i Ta 3eneHyBaTO-CIPOTO KOMLOPY 3
KOBTYBATHM BIATIHKOM v JaxigHomy periodi (FowaHcskuil paiion). TnHHE MICTATH HEBEAHKY
KIJIBKICTb &/IEBPHTIB T4 TOHKOM WMAHKCTOr0 Matepiany (tabamus 1).

TaGnuua 1 - ['panynoMeTpHYHIiT | MIKPOArPETraTHI CKITAI CePeIHbOCAPMATCBKN X TTTHH
CraTucTIMHI Tomancermi paiod PIBHEHCRKO! 0OTACTI
FAPRTERRCER Craan ppaxwmit, % Koeduuienr
ArPEroBaHOCTL
THCOK AJEBPDHT rJIHHA =
> 0,05 ymt 0.05-0.01 sou <0005 | A1AHACTHHOR < 0,005 wemt
21 KOTHEAHHA 0367 108421 :[ﬁ,!ﬂﬂ i]
Rin — a0 02+8,11 19,5=71.2 23.4=74.R 1.0/222
Cepenne A 2,02 2407 12,97 1,73
3,77 44914 47,19
CTARIAPTHE BIANHICHHA 110 10,53 124 0.+
s 18.01 1542 16.62
LIBKICTE BHIHAMCHD 15713 L3/15 1315 15
Mucrcpeia & 3T ]ng gﬂ T S
i 32436 23778 276,22
Koeduinenr sapiami I, B30 440 17,0 41.57
B 51320 3144 330
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Crynmine  AHCOEPCHOCTI  FAMHHUCTHX — MOpiA  ouimoBazacs 3 pE‘}},-’JleﬂTaMM
rpaHYJIOMETPHYHOrO TA MiKpoarperarHoro asamizie. AuHan3 niTonoriyHux ocodaupocTeil
CApPMATCHKIX TIHH 03BOJNE 3pO0OHTH TAKI OCHOBHI BHCHOBKH

a) rpanynomeTpuuHad  Ccknag  ramH 13 [owadncoxoro  panony ta  IliBnivHOoro
[IpniyopHoMoOp's NOCHTE OAHOPIAHME, IO CRIAYNTE MNP0 MEpeRakHE 3HECEHHS TEPHIEeHHOrD
MATEPIANY 3 DIHIET renaoriyHoi TporiHUil — CxizHoepponeficekol nnatdgopmu,

§) 3a cTyneHeMm 3acONeHHs [JIMH COOCTEePIracTbes 3HAMHA BIAMIHHICTB. binbiue 3aconent
rman (B cepennsoMy B 25 pasie) nmommupeni B Ilismivnomy [lpmaopromop, me Bown
BIAKJIANANHCH B YMOBEX [MIJIBHLIEHOI CONOHOCTI MOPCBKOT BOAH CapMATCBKOr0 MOPS, MEHL
3acosieni - B ['omancbkomy paiioni, e MOpPCbKa BOAd ONPICHIOBAJACH PIYKOBUM CTOKOM 3
CxiHoe Bponeficekol maatdopyn;

B) TABMINEHNTT BMICT BOMHOPOZYHHHNX COMEil v ramHax ["OMmaHCchkoro paifony 3HamoR
cpoe  pigoOpawenHs v mipi Ix  arperosanocti.  KoediuieHTHn — arperosaHoCTi
cepelHbLOCAPMATCLKHX TJIHMH JINA JacTHHOK po3mipom menwme 0,005 B 2.5 pa3u TyT BHLLI, HIK Y
riana Thissivsoro Tprdoprovop's.

Cran 7Ta (i3uunl  BAACTHBOCTI  CAPMATCHKMX [JIMH  HA  BHBMEHIH  TEpHTOPIl
NAPAKTEPHIVIOTLCA JIEAKOI0 HEONHOPIAHICTIO 3a [UIOWSD T4 [NHOMHOIO 3aMsraHHs, 0o
MOB'A3AHO 3 YMOBAMH  OCAJIOHAKOMHYEHHS TA NOAANLIOT 3MIHM CTAHY T4 BIACTHBOCTEN
BIAKIANIB [A BILIMBOM [POLECIB JiareHe3dy, enirenesy Ta BUBITPIOBAHHSA, @ TAKOK 3
TEKTOHITHHMH yMoBamH  paiiony. CepenHi 23HaueHHs MPHPOAHO! BONOrOCTI A  TJIHH
TlNomaHeskoro paiiody jopigHioTe 0.36; 0.33; Bonorocr Ha mexi texyuocti 0.65; 0,67:
nopucroen 50,5%, 48,5%, winsnoceri 1, 74r/cm’ 11,89 rfom’. Hailiverm HADYXEH UMMM € TIHHK
CEPEenHbOTO CapMaTy, 0 3AMATAKTh HA MOBEPXHI | MAMAIOTECA IHTEHCHBHOMY BIUIHBY
arMochepHIX OManiB 30HM HAIMIPHOTO 3BOJOMKEHHS Ta 3HAWHOI arperizanii. PosMip BiaRHOTO
HaOyXaHHa 1HIWHX CapMaTCLKUX [TIHH PerioHy A0CHThL O/W3bKA, 1pH cepeaHix snavennsx 0,20-
(,26. Tuck nabyxannst rouH ['omadcekoro pafdony 3Ha4Ho meuure, ik y rame lisnivnoro
[Mpu=opromop'a, CYTTEBI BIIMIHHOCTI ¥ cknami, ctani Ta GismaHNX BIACTHROCTAY CAPMATCHEHX
raun owancekoro paifiony Ta Ilienivdoro ITpuqopHoMOp'a 3HAHLIIW CBOE BiOOOpaMKeHHA v
ixHbOMY HaOyxaHHl Ta V NOKAIHMKAX MeXaHIUHHX BIACTHBOCTEN, binkin 3aconeHi riHHW
IoMAHCHKOro pafiony 3 MABMILEHHM BMICTOM MOHTMOPHIOHITY, MOWWPEHI B 30H HAAMIPHOMO
3BONOACHHA, @ ODKE BIAPI3HAIOTLCA MIIBNIMEHON BOAOMCTIO TA HEBHCOKOW INUIBHICTIO,
HabyxawTh MEHIIE, HLK OOHOBIKOBI MeHm 3aconeni rauam 3 [lisniunoro Ilpuuopromop's,
AOWHPEH] B 30H] HEIOCTATHROIO 3BOIOKEHHST

OUTHKA TTIIPOTEQOJOTTYHWUX KPHTEPIIB MPOTHO3YBAHHS
HADTOIA30OHOCHOCT! HA YOPHIIBCLKIN IO NEPENIKAPHATCLKOI'O
NPOTHHY

Himuncora Temana Avumpicna, emydenmea 2pynn H3'w-24-1
Haywoenit kepisnur: ooy, kahedpu I'PH, [Jyben Hamanis Boiodumupisna,
leano-Mpanxisesinil nayionanbnuie mexiivnuil ynicepeumem nagmu i o3y

[eonoriunmii poryos abo recnorivie oOrPYHTYBAHHS AOLIIBHOCT] MPOBENEHHA TIOWIYKIB
MOTATAE B APTYMEHTOBAHOMY [OBENEHHI HAABHOCTI B Hampax [OCHITAKYBAHOI TepuTOpii
CHPHATIHBHX YMOB /1A (hOPMYBAHHS Ta 3DEPeKEHHA CKYIIMeHb HadTH | rasy.

Ha npax‘nlm BHKOPHCTAHHA O3HAK Ha(b"r{:rramﬂocﬂoc'n NPOBOINTECA NPH npnrﬂoayaaﬂm
NPOAYKTHBHOCT] OKPEMITX MeoforiyHix o0 eKTiB HIA8X0M aHaNI3y TAK 3BAHUX KPHUTEPITB O HKH
HA(TOra30HOCHOCTI

Kpurepii oninkd HaTOrasoHOCHOCTI — L€ 03HaKH HA(TOra3oHOCHOCTI, HA OCHOBI AKHX
NPOBOLUTECA BH3HAYEHHA MO#INBOI HadTOrasoHocHoCT! reosorivHux o0'€KTiB 33 CTyIEHEeM
ixHboi mepcnektHsHocTi. [IpH  1bOMY BUAINAETHCH N ATH OCHOBHHX TPYN  KPHTEpIiB:
CTPYKTYPHO-TEKTOHIMHI, [iTONOro-gaiianebHl, reoXIMidHi, rJAPOreonoridHl  Ta NpHPOH
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Haprorazonposiey, [lepmi 4oTHPH rpynH KPHTEPITB BIAHOCATECA M0 ONOCEPEKOBAHHX, a
OCTaHHA — AK NpsiMa 03HaKa Ha(TOrA30HOCHOCTI HATp.

Tigporeonoridi kpuTepii O HKKOTE NEPCNEKTHEH HAPTOra30HOCHOCTI HAAP 3 MOTNAAY HA
CKIAN, YMOBH ¢DpMyBaHHH Ta miHa_Milcy MiZ3EMHEX BOJ

Y mpoueci mirpauii Bj’FﬂE—BGII.HLB Y HaAPEX, & TAKOIM mz 4yac popMyBaHHs 1 3ﬁeplmmiﬂ ix
CKYITYEHb BEIMKEA POJib HANCKHTE MIPONCONOr4H M rbar:rup&m Crneundpiuni reonoriysi YMOBH,
B SIKHX 3HAXOAHTHCS BOJEA, IO CYNPOBOMKYE NOKIAAH HAfITH 1 Ta3y, @ TAKOM IMIHH B 11 CKIam.
AKI 3YMOB/IeHI B33EMOZICI0 3 BYMICEONHAMI, AO03BOMMOTE BUKOPHCTATH J@AKI TiApOreonoritumi
MOKA3HHKH U1 [POTHO3YBAHHA HA(TOTA30HOCHOCT] AK BEAMKHX TEPHTOPLH, TaK | OKPEeMHX
JNOKAIBbHUX CTPYKTYD. JIaa UbOro HeoOXiAHO ACTANbHO BHBYATH OMHAMIKY 1 XIMIYHHIT Ckaan
MIACTOBHX BOJL

INaporeonoruni kpuTepli NOMIAAIOTLCA HA TIAPOAMHAMIMHL 1 TIAPONCOXIMITHI.

Jlo OCHOBHHX TiIPOJIMHAMIMHHX HHHHUKIB, AKI 3YMOBMKIOTE BHOID IlAPOAMHAMIYHHX
Kpmepun nns mumm perioHaTEHOT Haf]rrﬂrasunncﬂﬂc'n HATIP BIAHOCATECA YMOBH NOMHPEHHS B
npo-:"ropl 30H 1 obnacreit YTPYIAHEHOTO Ta IHT@HCHBHOTO BOZOOOMIHY | nﬂporeonontmoro
3ACTIHONO PEekMMY, & TAKOK CTYMiHb MPOMIT 'ocTl IHGINBTPaUiiiHHMH BOJAMH  BIAKIANIB
OKPEMHX CTPYKTYPHIIX MOBEPXIE ¥ MPOCTOPI Ta B uaci Touio.

Ipn npun-mal Haf]]mr"asoﬂmnocn BHKOPHCTOBYIOTHCS THIT BOX | xapalrrep TXHBOI
3aransHol MIHepaJTIBaLlIl I-:DE(]J]I.IIEHTH Meramopq:isauu BOI, CyNbOaTHICTS, Mlhpoenememu
{ar-.mnm o, ﬁpUM 00p TOWO), PILAKICHI Td PO3CisHl eneMeHTH (CTPOHUII, BaHAMIH, HIKEb,
MIZB, MOMOIEeH Ta iH. ).

Ha nocnimkysanii LlaniiBCbKIﬁ niom, ska postamopana y BryTtpimmii  somi
Tlepeaxapnarcexoro TIPOTHHY, HeNoAamK CT&DOGHMﬁlpCbKDPO PONOBHLLA, CIIOCTEPITAI0TEHES
YMOBH HOPMaJIbHOT MAPOXIMIYHOI 30HANBHOCT, MOMHA 3aYBAKUTH 3MIHY BAACTHBOCTEN BOM.
Jins mpuknany 30inbinenHs MiHepanmisaii, cTeneHi mMetamop(izamii BOA 1 Mepexim BiA
riApoKkapOoHATHOHATPICBOTO THITY BOM 10 XIOPKANEIEBOrC 3 IIHOHHOIO.

MIZHKO-XIMIYHI XaPaKTepHCTHKH TIACTOBHX BOI 34/€XkaTh BIJ TIHOHHI POSTAIYBaHHA
BOAOHOCHOTO TOPH3OHTY | CTPYKTYPHO-TEKTOHIUHOT Oyaosm paiony. [Ipw nporHo3yBaHHI
HadTOra3oHOCHOCTI HEeODXIIHO BPAXOBYBATH MAPOreooridHy 3akPHTICTL NTOKAILHAX CTPYETVD,
AKa BH3IHAYAC crnpuATAHBi yMoBM 30epeskenHA HadTOBUX | rasosux nokaamis. JocniieHnHs
CTYNEHHD MAPOreonoriyHol 3aKPHTOCTI HAAP NEPill 3a BCE BPAXOBYIOThH CYHacH! MJIpOrecnori4Hi
ymoen, [Ipote saskanpo 3asHaquTy, o 36epeseHHs NOKIAMIB Y ﬂepeﬂxapnarcbﬂomv MPOrHHI
JANEKNTH LI i BiZ 3aKPUTOCTI JOKANEHMX CTPYKTYP, AKA BHKIIOYANA B MEBHY MeOlOTiMHY enoxXy
NPOHHKHEHHA | AKTHBHMI pPyX HOINLTpamiivmx soa 8 nopom. Y 3oni lepeakapnarcskoro
MPOTHHEY DYX MiZ38MHAX BOJA MAaE BPAxXOBYBATH BEPTHKANLHY i FOPH3OHTANBHY [APOXIiMITHY
I0HANBHICTD.

Tosuwmna 3081 akTHBHOIO BOpOOOMIHY B ubOMYy perionl cranosurs eig 300 go 600
merpis. Hitkde uux radGMH  NOWHPEHT 30HH  YTPYAHEHOro Bopoo0MiHY, A€ pyx  Boj
BIIOVBAETHCA NHINE B HEe 2HA4HIX MaciTadax. [lpore rasknuBo 3apanTakiTH, MO GOPMYyBAHHS
HadTH 1 ra3y nepeBaskHo NpUYpPOHIHHE 10 30HH YKe YTPYAHEHOro sonoodMiHy, abo Tak 3aHol
34CTIHHOI OOCTAHOBKH.

Bona 31 ceepanosunn 14-J1C, snpodyra v 2023 powt 3 ranbGuan 5390-5355metpis, mae
rycury 10398 — 1052,5 xr/v*. 3arancuaa h-IiHEpaJIiSﬂL[iH JOCHTL BHCOKA. XIMIMHHIT cm.ua.u BOT :
BMICT Hanm + wami — 29, 1%, kansuiii — 14,63 %, maruii - 6,26 %, xaop — 44,68 %, cynsdarn
— 0,8 % Takox € naHi npo BMICT JIOKCHHY cipk B obeszi — 620 wmr/n. Tun sBogw —
XJIOpPKANbIIERHIT,

Onnax Ha 3aransHoMy (hoHl HOPMANLHOL TIPOreonor*HOl JOHAILHOCTI 3VCTPIMAIOTLCH 1
FiAPOXIMIMHI AHOMAJIBHT AINAHKIL

I'iporeononynl nokasHugn HalproHocHoeTt naneorenornx Biaknanie Cxkubdosol 30HM
Kapnar y 3p’a3ky 3 HEZOCTATHBLOK KIABKICTI) OAHMX BHBYCHI HE B moBHiil mipl. Sx Bimomo
NOKA3HHKOM HA(MTOHOCHOCTI MOMKE CIYIKHTH MIHEpam3auif nJacToBHX BOJ | 1X MeTaMopdizauia.
Boru 3 miHepanizauien Oinbive 20 r/n 1 BHINE Ta XJOPKANBUIEBOrO abO riaApOKAPOOHATHOIO
THIMIB MOMYTh BBAZKATHCA AK CYMYTHI MPOMAICTOBHM CKYMIeHHAM HA(TH,
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NPHKJIAAI CBEPJJOBHHH 914-NTACIYHAHCBKA

Mucouox KOpii leanosuy, cmyoenm cpynu H3I-23-1
Hayroenii kepienur: doy. kagedpu I'PH, Fonmapsosa Hamanis Bixmopiena,
Teano-Dpanrisesrnit nayionausHT MEXHIYHUT VHIGEPCHMEm Hogim | 203y

3 METOK) OeTankHOT0 BHEYEHHS NPHPONHHX YMOB Maiganv uka ceepamosunn 914-
TTaciyHAHCBKA 13 PO3MILIEHHMH HA HbOMY [PHBHILKOBUMI CNOPYJAMH Ta OUIHKH B3aEMOZII
NPHBUIIKOBHX CNOPYA 13 HABRONMIIHIM CEPeloBHLIEM, NPOBOAMIOCH Bu3HAvEHHA (i3uKo-
MeXaHITHHX BIACTHBOCTeH TPYHTIB

MacoBy BOAOIICTh TPYHTY BHIHAYAKITE, 4K BiJHOLWEHHA MACH BOAM, BUAYYEHO! 13 TPVHTY
BUCYLLYBAHHAM [0 NOCTIHHOI MacH, 10 MACH BUCYLIEHOTO IPYHTY.,

3pazok TPYHTY A7A BH3HAYEHHS BONOrOCTi BiADMpaoTh Macow Bia 15 r mo 50
NOMILIAIOTE Y 3a371ajierijib BUCYIIEHY, 3BakeHy 1 POHYMEPOBaHY GIOKCY | LIITBHO 3aKpHBAKOTH
KPHILKO,

Brokcy BiIKpMBAIOTE i PA30M 13 KPHMIIKOK MOMIIAIOTE V HATPITY CyINHALHY wady. [pysT
BHCYLIYHOTH A0 [TOCTIAHOI MacH 3a Temnepatypn (105 = 2) °C.

[Mimani rpyHTH BHCYWIVIOTH OPOTAIOM 3 roa, a inmwi - nporsrom 5 roa. Hacrynmi
BUCYIIYRBAHHA MILAHIX IPYHTIB BIUKOHYIOTE NPOTATOM | ron, iHIX - nporarom 2 roauH.

[licns BucyluyBaAHHA OHOKCH BUAMAKTH 13 CylmnbHOi wadu CTaRIATL B EKCHKATOR,
NOTPHMYIOMKMCE TIPH IBOMY NPABIJ TEXHIKH DE3NexH, 3HOBY 3BAIYIOTH, OTPHMYIOUH 3HAMEHHS
BArH A0COMOTHO CYXOTO TPYVHTY, 3aMHCYIOThH PE3VILTATH.

Jlan BUIHAYARKOTH BAIOBY BOJONCTHE [PYHTY Y BIICOTKOBI (DOpPMI, BHKOPHCTOBYHIUM
CITi BBI AHOLICHHS:

100-(mq—mg)

w= — el (1)

Mmg—m

Ie: My - MACA BUCYLEHOTO IPYHTY PasoM 3 OI0KCOM Ta KPHIIEUKOR, T,

M- MACA BOJIOTOrO IPYHTY PasoM 3 DHOKCOM Td KPHILEUKOK), T

m - Maca MOPOKHLOTO OKKCY Pa3oM 3 KPHIIEYKOK), T

Mix napor 3Hg4eHb BOMOIOCTI, OTPHMAHHUX B Pe3yabTalTi pO3paxyHKiB, A0s OLHOPO
TPYHTY BHIHAYAIOTL cepeane snauenus sonorocti, [pn nnomy pi3nnus Mix 1BOMa CIUILHHME
IHAUSHHSAMH BONIOrOCTI He noBuHHA nepesuiysarn 002 r abo 2% B iHmwomy BHnanky
LOCHI IKEHHA NPOBOIATE HOBTOPHO.

Hanam ©yayTs npuBegeHi npuKIaan po3paxyHKy sarosol somorocTi 3paskis Ne2 ta No3 3a
thopmynow (1)

Pospaxyrok a8 nepuoro spaska MaTime BUTaL

100+(55,03-49,39)

w2(l) = = 22,08%
49,30-23 B5
100-(55,03—-49,29)
= L =¥ 0
w2(2) Py 22,08 %

OTixe, cepe/iHE 3HAYEHHA BAroBol Boaorocti aAns npobn Nel:

ZZ,DH:ZZ.GB — 22,083 %

PGE]J&K}'HGK AJIA TPETROID 3Paska MaTHME BHITIAI,

w2z =

100:(54,6-49,12)

w3i(1l) = P R T 21,998 %
w3(2) = 2D o) 908 94

Ormixe, cepenHe 3HAMEHHA BArOBOL BOJAOrOCTI aus npobn Ne3:
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wi = 2UMIESLANE _ 51 9850

OG’emna sonoricts (W,) — BiaHOWEHHS 00'€My BOAH B IpyHTi a0 oDeMy rpyHTY,

BHPAXKEHA v BiacoTkax. Busnauaerecs 3a popmynoi:
100-{m4 —1g)

W, =——1—% (2

Jie: My - MACA BUCYLUIEHOTO IPYHTY Pa3om 3 OIOKCOM Ta KPHLISHKOIO, T

114 - MACA BOJAOTOr0 IPYHTY PasoM 3 DHOKCOM Ta KPHLIEMKOK), [

V —0f"eM 3pazka rpyHTY, L0 BIATIOBIAE OO €My PIKYUOrO KiJTbIIs.

OCKiNbKY B HALIOMY BUNANKY 13 0aHIEl npolH I'PYHTY DEPETBCA NO NBA 3paska. 18 AKHUX
MPOBOAATL BUMIPIOBAHHA OCHOBHEX (Gi3uuHHX Xapakrepuctnk, 10 v popmym (2) ciuip
BPaXOBYRATH LIE i CEpemHe 3HAMEHHS 00 €My BOAM AN LMX JBOX 3paskiB. |2 BPAXyBaHHAM IHX
ocodansocteli hopmyna HaGyae HACTYNHOTO BUTALY:

("‘lm'"‘m nJ"‘("‘ﬂ:J'mon’z‘a)

= A (3)

v

100
Wy —

HE: Myq) Td Miqga) = MACA BOJOFOTO IPYHTY Pasom 3 BHOKCOM T4 KPHIICYKOW [EPLIOrO Ta
APVTOTO 3pa3KiB BiMORIIHO, T

Moy TA Mg(z) - MAca BOJOTOTO TPYHTY pazom 3 OFOKCOM T4 KPHINEYKOI) TEPUIOrO Ta
ZPYroro 3paskie BiJAMNOBIIHO, T

ITpoBeaEMO pO3PAXYHOK 00 EMHOI BONOrocTi 3a (hopMynor (3 ) ans npodu Ne3

Loo. (48— 149.12)) ; ((54.8 — 49,12))
w., =

= 11,36
- 50 =

PesyastaTtit po3paxyHky Barosol ta 00 €MHOl BOJOMOCTL N IHWIMX 3Pa3KiB HaBeaeHi y
Tadmmn 1,

Tabnuua 1 - OcHoBHI NOKA3HHKK 118 BHSHAHMEHHA BOIOrOCTI

=y Broxcu g
'-En z " o [pupoana BooricTs, %
= ! e L
& EEE8E g Ez
: 5 4 2EgE Eg:
2 2 i s 2B edge =
iy 5 = = a8 E ‘é B Z
5 = = B E = & B Barosa L
z = 8
T =
No No m m, My W W,
I 24.59 64,26 5519 18.07
> ..
! 33 24.29 54.60 44 83 18,91 15,588 19,2
2 a1 23 .85 55,03 49 39 2208 22 083 11.28
- 13 m 912
3 = ihy o 451 = 21.998 11,36
Y] 233 518 1912 b5
55 244 55.83 50.12 223
- ¥
4 55 244 53.83 50.12 2. 2220 1182
- 34 3154 58,27 51,97 397
2 m 24,54 58,27 5197 2207 23968 12,6
. 59 343 6304 %7 19.69
= i i
e ) 243 63,44 57 19.69 1534 1258
77 24,59 61,42 33.6 26.96 ; -
L. q 1]
7 77 34.49 6110 53.6 26.96 26:356 135}
P 24.56 60,26 33.25 2443
2 3 i
8 22 24 56 60,26 5325 24,43 24434 14,02
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Orxe, AK BUAHO i3 PE3YALTATIB JOCHI IKeHb, BONOTICTD MLIs OIABIWOCTI NPod rPyHTY cArac
22-24%, Ta s30inewmyeTecs 13 raubuHOK  BiABOpY npod. WO noBA3aHO 3 DLILIIOK
BOJAOHACHHEHICTH) FIHOLIHX TOPHIOHTI R,

[lposeaeni naGoparopui poboru i3 Bu3Ha4eHHA (PI3UKO-MEXAHIMHHX XAPAKTEPHCTHK, HA
OCHOBI 4yOro Oyna CTEOPEHA 3BEMEHA IHKEHEPHO-TeoNorivHa KONOHKA Ta 3POONEH! BHCHOBKN
oo npuaatsoct [UE sk npupoanmux ocHoB 1A OyaisnuuTea (Tadbnuus 2).

Tabnuus 2 - 3pe1eHa 1HKEHEPHO-TE0IOTIMHA KOJIOHKA 3 TAOIHUIEK HOPMATHBHIX i
PO3PAXYHKOBHX MNOKA3HHKIB BAACTHBOCTEN IPYHTIB

Annscnma o cencndikaii FrnuzET 1A I pRRyIRIn

HOPMETIEH] HOPMETHEH

2
:

Flavira
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BUBYEHHSI 3CYBHUX NPOLECIB HA CXIUIAX PIYKOBHX [TOJIHH HA
TEPUTOPII NOJTABCLKOI OBJIACTI

Cenie Xpucmuna Mukoaaisna, cmydenmea cpynu H3-23-1
Hayroauit kepienur: doy. kaghedpu I'PH, F'onmapsosa Hamania Bikmaopiena,
leano-Dpanricesrnit nayionaibRif mexrivuud yricepeumem nagnmn i 203y

Mait:xe 70 % noeepxni Teputopii YKpaiHn CKnageHl WeTBEPTUHHHMH BiAKIaZamm, ski
MOKHA BIIHECTW J10 JIECOBHX YM JTECOBHIHNX CYTrAMHKIE. Tawl BIIKNAAM JEKO MANAKTHCH
epo3il, PO3MHBAHHIO MM AICK NOCTIHHHX T4 THMYACOBMX MOBEpXHeBMX BOoa. B pesyabrar
Te0NOrYHOl TIAALHOCTI BETHKHX PIYOK PIBHMHHA TACTHHA YKpaiHu ABIsSe CoDOK cucTemy
TEKINBKOX TIIATO, HIO PO3AiNeH! A0MHEAMA Pigok. B cBOW0 Hepry, Bemmki niaTo posainaoThes Ha
MeHLIi BHACIIAOK AIANBHOCTI MaJHX PiHOK, IKEepes Ta THM4ACOBMX MOTOKiB Bomi. Ha cxumax
pll:c:-t{. WO J0CATAIOTE Y BACOTY NEKINLKOX JIECATKIB, @ TO i COTEHb METpPiB, YTBOPIIOTLCH
ieabHl YMOBH I TIOABH 3CYBIB. IX NOWIMPEHHS 3HAYHOK MIPOK) OB’ S3aHE 3 HEBHKOHAHHAM
3ax0aiB wono 3anodiraHHa 3CYBHHM NPOLECaM 1 BIACYTHICTIO MIAPO3OINIE 3 IHKEHEPHOTO
3AXHCTY TEPUTOPIH 1 cropyn Bij Hede3neyHUX 1HKeHePHO-TEDNOTTTHHX ABHIL.

Tepuropiss ITlontascekoi o0DnacTi po3TalioBaHa B UEHTPAIBHIA 1 [MBHIMHO-CXIJHI
yacTHHax YkpaiHy, maiixe winkom y mexax TIpuaHinpoBCbKOI HU30BHHM, HA NiBoOepe:xi
Gaceiiny Juinpa.

Tepuropis IMonraeecekoi obnacri dopMyBanack mij BOAHBOM TOPOTBOPHHX MNPOLECIB 1
BYJIKAHI3MY, TPAHCIPECIH (HACTYNIB) JPEBHIX MOPIB | HAKONMHYEHHS NOTYKHUX TOBLI MOPCHKHX
BIAKITadiB, perpeciii (BIACTYMIB) OPeBHIX MOPIB | AKTHMBEI3auii eposiiiHmx mpomecie, HacTyny i
TAHEHHSA JIOJIOBUKIB AHTPONOMEHOBOrO NEpiony.

Oanieio 3 TepUTOPIii 3 XapakTepHo AN HeHTPaabHol YKpaiHi reolor4Hoo DYA0BOI0 €
[Tonrasceke necoee miaato Ha moeepxHl nnato 3anara0Th YETBEPTHHHI TECH Ta NecOoBaHl
CYIJIMHKM 3 MPOLIAPKAMM MOXOBAHOTO IPYHTY NOTYkHICTIO 10 20 M. TTACTHIATECS BOHU
YETBEPTHHHUMH YePBOHO-OYPHMH IMIHHAMK TBepaol | HaniBTBepaoi KOHCHCTEHLIT NOTYIKHICTIO
10-12 ™, Akl € BOAOTPUBAMHU ANA TPYHTORHX BOA. [li1 maomeow 9epBOHO-OYPHX TriaHH
3ANATA0Th CTPOKATI MIMHH HEOTeHY BiJL CIPOro 10 3efeHYBATOr0 KOIOPY NOTYAHICTIO 10 25 M.
Ak yepsono-OypHM, Tak | CTPOKATHM TIHHAM NpHTaMaHHi sBracTusocti Habyxanns, Yepsono-
Oyl TIMHK OLIHIOIOTHCA AK CepeHbOHADYXAKM | HABITh CHNpHOHADYXaK (THCK HAabyXaHHA
ramH pew 0.04 Mlla), a crpokan — sk cnaDoHaOyxaw4l, 1HOAI — CepeHbOHADYXarHl (THCK
HaOyXaHHA LHX [InH cruagae psw 0,015 MITa).

Ocobausy yBary mnpH BUBMEHHI MPHYHH BHHHKHEHHSA 3CYBIB np}minmﬂTh IPVHTOBHM
BojaM. B pesynwTarm aHam3y npHuHH BUXOOY IPYHTOBHX BOI HA CXHII B TOMY I THLIOMY MICL
Oyno 3poliieH0 BHCHOBOK, 1MO PYX NOTOKIB IPYHTOBHUX BOZ BIADYBAETLCA 1O YJIOIOBHHAX —
TIOHIDKEHHAX Y MOKPIET BOAOTPHBKOTO MIApPY.

Flopsm 13 CYHACHHMH NpOTecamH pEﬂaet]mymope:-mﬂ Ha TepnTopii ¥ KpaiHm, K] TIOR S3aHI
13 FeOAONTHHOK JIAILHICTIO PIHOK, HeoOXIZHO BIASHAYHTI 3HAYHY POAbL epo3liHOl AISALHOCTI
NOTOKIB MOBEPXHEBHX BON MPOTATOM BCiel reomorivnoi icropii. Ocobnupy yeary HeodxinHo
IBEPHYTH WA PONb THMHMACOBHX BOJIHWX TIOTOKIB, PE3yNBTATOM eposiitHOl JiAnBHOCTI AKAX €
YTBOPEHHA 3aranO/IeHb Y NOBEPXHEBUX BIAKAAAX — YIONOBUH, 4piB, OAI0K TOLWO.
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B micusx posmilieHHs NOpeBHIX 4l AaBHIX 3cyBis opmyroTbea yaorosuti, dopma i
PO3MIPH SKHX MOB A3aHI 3 MOBEPXHEND KOR3aHHA UHX 3cysie [licns crabimizami Takux 3cysip
BHACHIJIOK PI3HOMaHITHHX NIPHYHE CXITH MOKYTH OyTH 0De3BO/IHEH], a/le 3 HACTYIHOK NOAR0I0
IPYHTOBHX BOZ 1X po3BaHTa:eHHA OyIe NPOXOAUTH AKPE3 N0 YTBOPEHOMY 3ariubaeHHI0,

VnoroeuHy, copMoBani y pizHi nepiomn uacy, 3apaz MOKyTe nepedyBaTi y pizHOMY
cradl. B Dinbmoeri BUNAAKIR VIOTOBHHM, [0 YTBOPUIUCS B JIABHI YACH. MEPEKPHTI TOBILEK)
HACTYIHHX BLAKIAOIB, YTBOPEHHX NPUPOLHUM WIBXOM. YIOrOBHHM, YTBOPEHI Y HAWI “ac,
JAMHIMANTECA ¥ OLILMOCTI BHNANKIE BlAkprTiMu, hopayionn cuctemn spis. Maitke sagmnn
reonOriuHy DYA0BY TAKMX YAOMOBHH BHBYATH JOCHTE JIEIKO, 41KE 108 UbOID HEOOXIAHO Jnwe
IOCHIZNTH CXUJIU APY.

bacefin p. JIninpo xapakTepEHil pO3BHHYTOR PIYKOBOK) CHCTEMOIO 3 BUCOKHMH Oeperami, a
TAKOW ApAMH, Ha CXMIax AKMX I0Th 3CYEHI nponecn. Ha BxazaHiit Tepumopii mocTIitHO BemeThCS
poGota 31 crabinizauii cxmiie (puc. 1).

ET‘C-I

166 | R AW
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158 naoMHa Ne2 _r ”:i
I'r*l iOoLGitHa Na3 ST ;'11 .;:’ —i
l”i TLIOR Nu 15 0 3
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|-1;; Z7.05
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Pucynox 1 - leskenepro-reonoriannii pospi3 I-1 3a naginnsm exmry

lIkeHepHo-reonorivHi - YMOBH  CXWIY  TMPeACTAaBAeHl  CepPeHbOMETBEPTHHHIMH
(hmOBIOrNAIATEHHMA MCKAMH, M AKHMH 3aTral0Th CepenHbOYETBEPTHHHI MOpEHH! BawKKi
CYTTHHKN  TBEpPAOi Ta Hampereepnol  koHcwereHmii. ITia  cyrmuHKamMm  3HAXOMATHCA
HIKHBOHETBEPTIHHI Oypl FIMHH, WO NiACTeNsMIOTLCS CTPOKATHMH [JIMHAMH HEOTeHY MOPCLKOro
noxoszkennst. [lia rapHaMy 3a74raloTh NICKH noaTascbkol | xapkiBebkoi csit. |lepepaxosani
BIZIKNAAM BITHOCATHCA 10 KOPIHHKX | B NPHPOAHUX YMOBAX HA CXMIAX 3HAXOIATHCH B CTITiIKOMY
crami. Aje 0Py  BOAOHACHMEHHI T[PYHTIB, NEPECHABAHTAMECHHI CXWIY, HOro migpisaHi,
TUHAMIMHOMY HABAHTAYKEH! TOMIO MOMKYTH BHHUKHYTH 3CYBHI SBHILA.

Biadip apa3kis myHTY HenopyuieHol erpyktypu 13 [TE-1 — Hacunxi rpys™H HeoaHopiaH1 -
rJMHA, CYNICOK, CYIJIHHOK 3 OICKOM MOKA3aB, WO IPYHT UbOTQ APy YIUUIBHEHHH HEZOCTATHLO.
Horo cTpykTypa CKNAmaeTECs i3 OKPEMIX MAKPOSNEeMEHTIE FIMHMCTHX TPYHTIE MPHPOTHOTO
CTAHY HABITH TBEPAMX, @ MK HHMM MPOCTEKYHOTHCH MAKPONOPH, SKI YACTKOBO 3HMNOBHEHI
CyricKaMu, o posmokaroTs y soal, Kinskicrs takux makponop cknanae 17-20% siz 3aransho ro
00’ €My YKIAOEHOTO TPYHTY,

B pesyasTaTi po3paxyHKOBOTO eKCIEPHMEHTY BCTAHORIEHO, IO 33 CYHACHHM CTAHOM CXILTY
ioro koeiuienT crifikocti cknagae Kq = 0,60, ue osnauae, 110 X 3HAXOAUTLCH B aBapiliHOMY
cram. Lli nam nocrarnbo OnM3bKI M0 Pe3yiLTATIBE PO3PAXYHKY CTIHKOCTI CXMIJIY 338 METOIOM
MPUTYNEHOTD YKOCY.

Jns craGimizauii exwny i 3alesnedenns ymoB nonaneinoi Gesasapiiinol Horo excniyartauil
G/ BUKOPUCTATY TAKI 3aX01.

- 3HAYMHO 30ILIATH CTIAKICTh 1CHYKOMHMX [AMPHEX CTIHOK UIISXOM  BIALITYBAHHSA
NOAATKOBHX paAiB OypoHaOMBHMX naib 00'€AHAHHA 1X 3 ICHYROYMUMI NMansaMi 3ami300eToHHIM
POCTBEPKOM Ta BAAMITYBAHHA MO HLOMY KOHTPGOPCIE nas MACHACHHA 3ami300eTOHHMX YACTHH
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ML PHITK CTIHOK,

- A7 3MEHINEHHA BETMYHHH 3CYBHOTO THCKY HAa MiAMPHI CTIHM BHKOPHCTATH METOA
FAKPILIEHHSA PPYHTY LLISXOM HOPO LeMeHTall 38 GypoamMiLly BAILHOK TEX HOJIOTTEK),

- IA 3MEHLIEHHS KiIBbKOCTI Nadb Y MIANIPHUX CTIHKAX BUKOPHCTATH noxml Gypounabushi
nasi, AKi CJABJAITORYBATH MiJ] 3aXHCTOM MHHCTOTO PO3UITHY,

- TAK SK BAAMITYBAHHA JIONATKOBHX NANL | NPOBEIEHHS [MCHIEHHS IPYHTY LIEMEHTALIER
BHKIMYE TaK 38anui Gapasail edexr, Axnii nPOsiBAACTLCS ¥ NiMHATT] PIBHA IPYHTOBMX BOZ HA
CXHM Y 30H| | BHIIE POITAWIYBAHHA MiAMIPHUX CTiH # JAINSHOK 3aKPiMNeHHs; CNif BIAITYBATH
CHCTEMY ApeHaXIB Tak, wod PIBEHb IPYHTOBHX BOI HE MIAHIMABCH BHULUE 3adikcoBaHOrO 3apas
piBus,

XAPAKTEPHCTHKA MIHEPAJIBHHX BOJ I'IPOI'EOJIOTTYHHX
CTPYKTYP YKPAIHH

Cmacis Bozoan Bacwisosud, cmydenm cpynu H31-23-1
Hayroesuit kepienur: dou. kagpedpu I'PH, Ayéeit Hamanin Bonoousupiena,
leano-Ppairicesinit nayionaasmitit mexwivnnit yricepeumem nagni i 2azy

o AlkyBaIbHHX MIHEPAILHUX BOA BIOHOCATBCA BOOM, ki MAIOTL MiHEpaTi3auin diaswe |
r/av?, oamn abo aexinbka crieundiunnx komnonentis (Li, Sr, Ba, Fe. Mn, Br, I, F, H, S,
H28i03, CO;z, Rn 1a id.), wo oOyMOBIIKE IX JiKyBaJbHY 1K) Ha OPraqism JHOIHHA | BIACHE LM
MIHEPATbHI BOH BIOPIIHAOTLCA BIA IBHUAITHNX THTHHX BOI.

3a KINBKICTIO POMIOBMII MIHEPANLHUX BOJ 1 1X ]JiBHOMElHi']‘HiGTTﬂ Ykpaina nocigae ogHe 3
nepwux micub cepen kpain Cxignot €sponn. Taka pi'mumauirﬁicrrh MiHEPAILHHX BOJ Ha
Teprﬁopu YKpaJH'H MOACHIOETLCA HAO3BHYAIHO CKAATHAM | cnoepmm&m ODOEAHAHHAM FeQnoro-
CTPYKTYPHHX, TIIPOre0TOTiHHN, TeOXI MISHIX T4 TEOTEPMIUHIY VMOE,

Hipkue HapeleHa XapakTepiucTHKa MIHEPAILHUX BOJ 338 CXEMOK) [1IPOrenioritHoro
paifonyeanus TepuTopil Ykpainm.

Aninposcero-/lonennskuii apresiancexnii baceiin

I'econoriyna GyaoBa, TEKTOHIKA | OCOBIMBOCTI NTONOMYHOrD CKIANY BOAOBMICHHX NOpia
Ha TepuTopii Gaceilny IYMOBHIH PO3BHTOK MOTYHHOI 30HH MiHepajizosanux Boi. IX moskna
BUKOPHCTOBYBATH AK A BOAONIKYBAHHA, Tak 1 MPUrOTYBAHHA NIKYBANEHUX MiHEpanbHHAX
coneil. [TpuypoueHi Wi BOAM 10 BUIKIANIB AICO30K), HISKHBOIO | CEPEAHLOI0 ME3030H0, & TAKOXK
YACTKOBO A0 BIAKJIANIB BEPXHEOID MEI03010 1 HILKHLOIO KaiHo3010. Besnunna ix minepamizauii
amintoeTses B -3 o/nw® y BepxwIX ropusontax no 100-300 r/aw® 1 Ounbiie B 3aHypexii
yacTuHi Oaceiiny. 301iblICHHK MIHEpanisaull CHIpPUSE CHOBIIbHEHMIT BONOOOMIH v rHDOKHX
yacTHHAX Daceiiny, 4 TAKOXK BENUKA KLIBKICTE CTPYKTYPHHX MIAHATTIE | conanmx mrokie, Lie
IYMOBMIOE TiFPABNIMHNIT 3B'S30K MK  BOAOHOCHHMH TOPH3OHTAMH, IO NPHIBOAWTE 70
3C0JIEHHA BOJA BHACHIIOK PO3HHHEHHA KaMm'aHOl COJll, AKa 3aBAAKH COJNSHIH TEKTOHILI 3aJIArae
Ha PI3HHX crpa‘rurpaq:-llml{h DIBHAX.

3a XIMIYHHM CKJI470M MIHEPAm30BAHI BOMN 3MIHIOIOTRECH BIA  TIAPOKAPOOHATHO-
XIOPHTHHX HATPIEBHX 10 XJOPHHIX HATPIEBO-KAILLIEBHX.

Bucoko miHepanizoeaHi po3comy XJIOPHIHOIO CKIAny AYKe HacTo MICTATE 5ionoritHo
aKTHEHI enemeHti — Opowm, ifon rta in. Boam Takoro Ttuny Ha Tepuropii [lHinposchko-
Jouneuskoro DacefiHy BUKOPHCTOBYIOTE MICLIEBI BOJAOIIKAPHI.

Liinni Bonn HMKHBOKPEHIOBHX | CEHOMAHCBKMX Bigknamis y paidoni Mupropoza. Lle
XNOPUIHI HaTpieBl BoaM 3 miHepamizauier 2.8-3.5 r/av®. Temnepatrypa ix 19.5-21°C.
BUKOPHCTOBYHOTBCS BOHM A1 GANbHEONOMYHHK NPOLENYP HAa KypopTi MuPropoa, a Takox
IAYTE HA PO3NHB Oig HA3B0K «Mupropoacoka MinepansHay.

Omie, Jlninpoeckko-/loHenekuit  apresianckknii  Oaceitn  nopiewsino  OaraTtnit  Ha
MIHEpaTbHI BOZH, OCODIMBO BHCOKOMIHEpanizosaHi ioaHo-OpomHi poscoan. TlepcnexrTusa
BUKOPHCTAHHSA IX [ JKYBAHHA BEANKA.
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Bommno-llogLibcbkun apresiancsKun dacein

Ha Tepuropii Bomuno-lloainkckkoro apresiaHchbkoro OaceiiHy €  Kinbka  THTIR
mMisepaibHix Boy. HaiiGinein nommpent cipkosoiseri Boan. BoHu 3ycrpidaTses v 3axijHii
4aCTHH] Daceiiny B NOPIBHAHO HELHPOKIH CMY31, WO TArHETECA Malbke Big kopoony 3 [Moasweo
10 YepHisuie. DopMyBaHHS LUK BOJA 3B'A34HO 3 MNCO-AHTAPHTORHME CIPKOHOCHHMH MOPOJIAMII
0aeHCBKOro periospycy.

3a XiMiYHMM CKIAJ0M Le B ocHosHoMy cyasdatal | cyasarao-rgpoxapbonarsi
KANBLIEBO-HATPIER] | HATPIER] BOIN 3 MiHepanizawmer 1—-10 r/am’. BMICT CIPKOBOMIHIO CTAHORHTE
25—150 mr/nm®. Ha Gazi sukopuctadHs uux soa y TIpukapnart Jie KinbKa KypOpTiB 1 caHaTopii
(8 Hemuposi, [xni, Bennkomy (JlioGeni, Yepuomy, HlepOunusx tomo). KpiMm Toro., B uiii
cMmy3l ayike 0araTto pomoBHIl CIPKOBOIHEBHX MIHEPANbHIX BOA, AKI 1€ He BUKOPHCTORYHITHCA:
y JIbBiBChKiil obnacti — B cenax Posaoni, TTycromurax, YepHiseuskiii — 8 cenax KpyreHekax,
Biksi. Isano-@pankiseekiii | Tepromaeckkii o0nacrsx.

Y paiioni TpyckaBus no creOHHUBEWX, & B pﬂffmni Mopmina 70 BOPOTHIIEHCLKHX
BIIKNAI B NPHYPOYEH] XTOPHAHO-CYIb(aTHI HATPIEBO-MATHIER | XJIOPHIHI HATPIEBI BOJM, fAKI
MArOTE OalbHEONOTIMHE 3JHAYCHHA 1 BHKOPUCTOBYIOTECA JMuia Jikysanna, Ha xypopri
Tpyckapeur € TpPHHAZLATL PI3HHX 33 CKNaAoM MiHepaneHUx [pxepen. TyT y Biakmanax
CepelHbOra  MIiOLeHy, sk npeacrasiedi cnabo  kapOOHATHHME  NIWLAHHME,  NOAEKYIH
GITyMIHOZHHMU [JMHAMYE, BUABJIEHO Minepansni Boan «Hadryear. 3a ximivaum cknanom ue
riAPOKAPOOHATHI  KANbIIEBO-HATPIERT BOMM, HACHYEHI JNEeTKHUMH pevOBMHAMM, ski i1 € 1x
JMKYBAIBHOKY OCHOBOK). TpannsaroThcs 1 BUCOKOMIHepanizoraHl Boau (amepeno bapOapa) Ta
ciprosonuesi (mrepeno OepaiHanna).

Ha teputopii Boauro-Ilominecekoro Gaceitny, B Isano-®pamxiecekiii ofmacti, € ii
BUCOKOMIHEPAI30BAHT BOAH 3 NIABHLIEHIM BMICTOM ii0ay 1 DpoMmy,

Opuyopuomopesknii apreziaucsruii Gaceiin

OcobanBocTi cTpYKTYpHO-reonorivHoi Oyaosn [IpHIopHOMOPCEKOl 3aMAfHHN 3YMOBHITH
dopMyBarHA cneumniyHOrO KOMTIIeKCY MiHepambHUX Bom  Haiibinem mommpeni TyT
CipKOBOAHEBI MiHepaabHl BOOH, IX BHKOPHCTOBYIOTE Ha Kypopti Kupuiaieka 3anopizbkol
00Onacti. 3 cepeaHLOMIOLEHOBHMH BIOKIAAAMH B TIBHIYHO-CX1AHIN uacTuHi KepueHchkoro
MiBOCTPOBA 3B'A3aHI yHIKanbHI akepena — Yokpaibki, Kapanopeeki, Jxainasceki | bakciHebki
3 MiHepamiszaweo soan 8ia 3-4 no 32,5 /oM’ Ta BMICTOM 3arainsHOro clpkosoanio siax 100-300
1o 500-800 mr/am® 1 sineHoro — a0 200- 420 mr/am®. 3a THNOM 11 BOAM XIOPHAHI HATPicBl. 3a
IMKYBAJLHHMH BIACTHBOCTSIMH BIJINOBIIAKTS 1 HABITE NEPEBepIIYHTE MALIECTHHCHKI

Tepuropis [Mpuaopuomopcesroro apresiancekoro Oaceiiny darara Ha HOZHO-OPOMEHI BOIH,
SKI TYT MHPOKO BHKOPHCTOBYIOTECS 4719 AIKYBaHHS.

Orixe. [lpunuopHomopeskuil apresiaHcekuil OaceilH NOPIBHAHO DaraTuil HA MIHEPATbHI
poan TlepcnexriBa IX BHKOPUCTAHHS BEIHKE,

Moneunka riiporeo/ioritina CKJag4acTa odbaacTn

Joweusknii GacefiH Mae Aywe CKIAOHY TEKTOHIKY, CBOEpImHI rizporeonorivsi
0COOJIMBOCTL., [0 3YMOBIJIO BEJIHKY CTPOKATICTD ¥ Crjadl mij3eMunx soa. MinepanbHi BOL TYT
3HAYHO MOLWMPEH], BH/AAIOTLCH LN MPOBIHLIL, alie BUKOPHCTOBVIOTH IX UM JHKYBaHH#A
HenoCTaTHBO. Lle NOACHIOEThEA THM, WO /10 OCTAHHBOTO Hacy MIHEPATbHHX BOM CREHialbHO He
LOCHIAMKYBANH | HE 3BEPTA/IL HANCKHOL YBAH Ha 1X BUKOPHCTAHHSA.

Iloneupka cknaguacra odnacTe nepcnesTHBHa Ha OpomHI, fonHo-OpoMHI, 3ami3HCTL,
TEPMAJILHI Ta 1HII MIHEPAILHI BOIH

Tiaporeonorivaa odnacre YEpaiHcbKoro mmra

Ha Tepuropii YkpaiHCLKOTO KPHMCTAMYHOIO WMTAa HAHOLMBI nmOWMpeHi PaaioakTHBHI
panoHoBl Boau. Hafivactimme BOHH NPUYPOYEH] A0 TPIMHHYBATOT 30HH KPHCTATIMHHX NOPIT 1
MPOAYKTIB X BHBITPIOBAHHA, MEHILUE — A0 OCAZOYHHMX TTOpPIJ, WO BKPHBAITL AOKEMOpIHCHKI
YTBOPEHHA. 30arauyi0TLCA BOOH HA PAXOH, AK NPABIIIO, BHACTIZOK eMaHaUll NpPCEKNX MOPIZ.

Haifisnime cepen poToBHIN PanoHOBIX BOA — XMimbHITKCEKe BinHmIBEKO! 0bnacTi.

Fiaporeonoriuna ckaaguacra obaacrs lipebkoro Kpumy
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He Tinpkw ubmowmmii k1iMaT, Benka KiAbKICTb Tenaa il conud npusadiionTh Ha KyPopTax
Kpumy. Bee Binnimy ypary mpuBepTaroTh Ao cebe minepannnl Boad. |Ipasaa, BUBYeHl BOHH B
Kpumy e wepocrarnn. CHCTeMarHyHo BHBYAIOTHCA i BUKOPHCTOBYIOTHCH ITHINE OKpPEMI
pKepena.

Ligporeosoriuna nposiuuis ckaasuactol odaacrti Yrpaiucskux Kapnar

[{s riaporeonoriyHa NPOBIHIIA MAe 1yIKe CKIAIHY Ieoaorisiy Dy/L0BY | CBOEPIIHI YMOBH
JWIATAHHA [M3eMHAX B0, BOoBMICHI NOpoan (peiscTaBieHl Mailke 308AH TEPUIreHHHMK
(QAMOBHMI RIJKIANAMH, CHIEHO JHCIOKOBAHWMH, 3IM'STHMH B UHCIASHHI CKIANIKH, 9acTo

PO3ipRaHI, NEPEKITHYTI, VCKNATHEHI HACYBAMH.

BUKOPUCTAHHA TEKTOHO®I3HYHOT MOJEL JLUIA JOCHLUKEHD
HADTOTASONEPCHEKTHBHHX JILTHHOK NEPEAKAPHATCBKOI'O NPOTHHY

Ipuyis Cepeiit Anopiiioeuy, cmyoenm cpynu H3Im-24-1
Heaywoeuii kepisnuk: dow. kahedpu FPH, Apmum Inna Borodumupisna,
[t~ DpanKI6CeKUE HAORAIBE L MEXITYHL YHIGEPCWMENT Haghimu | eazy

JUt BHKODHCTAHHS TEKTOHOIZHUHOT MO BIATO 10 YBATH HAPTOIA301EPCIIEKTHRHI
siawnaan [isgennocansrincekol crpyrTypu 1a naowy [Tisaianoi Onakn.

[liBgeHHOCHHBRIHCEKA MI0ma B CTPYKTYPHOMY BIZHOLIEHH1 OXOIITHOE
TTiBIEHHOCIMBKIHCHKY CRAAAKY NEPILIONO SPYCY CTPYKTYP, 5Ka NPEACTABICHA ABOMA GI0KAMM,
Posraanemo Kpuukiseskuii 0ok (puc. 1),

-1000 1

-2000 1

-3000 4

Pucyrok 1 - ["eonoriuunii poapis IMigaeHHOCIHBKIHCHKOT ot mo miHi -1 Macmrad
1:25 000 (3a marepianamu [Tpuxapnarcekoro YBP ¢knas Monuak J1.C.)

CrpykrypHi (hopmu tpx O70KIB, 3 BPAXYBAHHAM MOMIUBOT ekpaHizanli nonepeuHumu
POZIOMAMM € CTPUATANBAMH T ICHYBAHHA NokKdanis HaTw 1 razy. [Toponammu-Konekropamn
BHCTYNAIOTH NIMAHO-AIEBPUTORI PISHOBMIHOCTI NOPIA 3 BIAHOCHO HHIBKHMH KOJEKTOPChKAMM
BIACTHBOCTAMA.

AHTHK/IIHAIL  TICKOBHUKY BHIOJCBKDI CBITH BALIOCA 3MOJIEMIOBATH 3 JIOTIOMOTOIO
VAOCKOHATEHHX TPAHHTHEX YMOB IMIiTAmi mianacysy (puc.2).
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3rigHo 3 pesVbTATaMM JOCIIDKCHB, HE3BA/KAYH HAa avike seimki gcdopmauii. soma
TEKTOHIYHOT TPIMMHYBATOCTI € JIOKANBHOIO, AHTHKMHANG He 3pyiiHopamwa, Biakiamm
OUCTPHILLKOT CBITH 3 AHANOTTYHOK TEKTOHIHHOW OYJI0BOK € NOKPHIIKOI. 38 pesyikTaTaMu
AOC/ILGREHS YTOMHIOEMO MICue posmimentn nomykosol ceepaiosuun 1-1a.Cu. (aus. puc. 1).
Czepanosuny 10mmeHO 3MICTHTH HA 100 M B MIBHIYHO-CXITHOMY HAMPIMEKY,

Takom mogens sacrocopano Ha ooy IhsHiuel Onakn (puc. 3). TyT nnacT MmcKOBHKY
SAMHEHCLKOT CBITH Mac mnomidny texronidmny Oya0By 10 DICKOBHKY BHIOACBKOL CBITH
TTiBNEHHOCTHBKIHCLKOT CTPYKTYPH.

OcKiNBKH TEKTOHIMHA OYN0BA TTACTIB € CXOMKOI0, TO | FPAHHYHI YMOBH OYIIH 3aCTOCOBAHI
AHAIIONT YHI.

3rigHO 3 Pe3VARTATAMH YTOUHIOEMO MICIE PO3TANIYBAHHA TOHIVKOBOI CBEPITOBHHH |-
MO, a came. TOTIITRHO 3MICTHTH CREPATORHAY Ha 550 m ma [THCX .
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Pucytok 2 - Pesynsrati moaemosanna HJIC anmuknisami BUrofcskol CBiTH.

Mad h:l_ll 1311
|+t : - 1[0

00

-5

<1 i)

SeH I Pyl

2500

=
4142
Pucynok 3 - [Tnoma ITisaiani Onakn. ['conoriyrmii pospis mo mnii 1-1.

Macoirat 1:253000. Crnas Monwax J1.C.
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AHanis OTPHMAHHMX  Pe3YALTATIB  CBIIYATE MPO  MOKINBICTG  BHKOPHCTAHHA

3ANPONOHOBAHOT MOJENI /A EKCTpec-OliHKH 30H MiABHIIEHOI TPIMHHYBATOCTI peaNbHUX
MPOrHHIB MUIACTI B

JOCHKEHHA TASOBHX IPOSIBIB ¥ BIIKJIAJAX CTPUICBLKOT CBITH
CKWBOBOT 30HN YKPATHChKHX KAPIIAT

Xiv'ax Hadia Borooumupiena, cmyOenmea zpynn H3-23-1
Hayrostii xepienur: acucmenm xaedpu U'PH, Yepar Adina Bacuaisna,
Teano-@panricenic it RAWIONAAL T MEXHIMUNT Yricepcumem nagmuy i 2asy

Cruboea sona Kapnar, uyactiia Kapnarcexol HadrorasoHocHo! nposiHuii, npHeeprae
yBary reonoriB-posBiAHMKiB. TyT mpoOyperi cOTHI CBepanOBHH, 30Kpema Ha beperomiit Ta
Opisebkiii  cknbDax, AKI  nepekpuBatoTh  rAMOMHHI  cknagkn  BHYTPImHLOL  30HH
[NepeaxapnaTcekOro NPoruHy, e 3ocepeuiceri ocHobHI 3anack HadTi Ta rasy. Hespamaroun Ha
yicneHHl Hadroralonpossy Ta rpupomHi euxoan HadTu 1 rasy, Ckubopa 30HA 3ANUIIACTHLCS
HEJOCTATHLD BHBYEHOI), X04d BEAKAETHCH NEPCNeKTHBHOK.

[Mepcnertusn Crnbosol 30Hu nos'asanl A 3 rauOMHHMMH CTPYKTYPaMH, BHABIEHHMU
ceiicCMOpO3BI KON B MANeOre HORHY Ta HIDKHBOKPEiIOBIX RigkNanax Ha raudmHax 5 5-8 kM. Tak
I 3 CTPYKTYPAMU BEPXHBOKPEI0BHX BiflkaamB HA raubunl 2000-3500 m

Takni migxig 00 ULOr0 NUTAHHA OB’ S3AHHE 3 TUM, MO NPAKTHYMHO HE [POBONHINCE
UHPOKOMACINTADHI  JOCTIDKEHHA 3 METOK  PISHODIMHOTO — BHEUeHHA  KPHTEpiiB
HarorasoHocHoeTi  Biakaanis  CkUOOBOI  30HW 1 WINBOBOI  NOCTAHOBKM  NMOWYKOBO-
pO3BiAVBaILHHX podiT,

PosrnanemMo KOPOTKHI aHanmi3 NPOBENEHHX TEONoropo3BiAyBanbHHX podiT Ta ONIHKY
MEPCNEKTIB Ta30HOCHOCTI BEPXHBOKPEIOBNX Binknamis beperoroi Ta wacTkoBo OpiBCbKOI
cknd Ha npuikaam CTapoMi3yHCHKO! Mo,

Saxianime wmicta Jlonusa Isano-Ppankisebkoi odnacti posmimena CrapomizyHCbEa
MIoLA, fKa NPUMHKAE 3 MIBAEHHOTO 3aX01y 710 Haiidiabmoro B 3axiaHin Ykpaini JlonuHeskoro
HA(TOBOrO POAOBHLLA.

YV apyriii nonosuni XX cronmtra B JonuHchkOoMYy HapTOnpoOMHUCIOBOMY paiioHi
MPOBOANINCE TEOADIYHI 3HOMKH PI3HUX MACWITADIB TA THTEHCHBHE TOWYKOBE OYpIHHA HA
Ha)Ty i ras.

YV 1960 poul mouanocs rmuboke Oypinxs B paiioni Crapomisyecekoi mpomi, Bymm
npodypexi Bl napameTpuudi ceepanoBuHu 68 Ta 69-Buropa-Bursuus, a B 1965 pow
sakinuena Oypinnsm ceepanosina 66 Burona-Burewus, Opepikani pesyibTaTH A03BONMIH
chopmyBaTi 3aransHy yABY npo raudnHHY OyLoBY Taom.

3a nmepion 3 1965 no 1974 poxy y memax CTapomisyHCBKOI MAOMII T4 CYMiKHHX
TEPHTOPLAX NpodypeHl 14 coepa/ioBHH. BypPiHHAM BUABICHO ABa NOKAANH. Ha(TOBUN NOKNAL v
BEPXHLOMEHIITOBHX  Bifiknajgax rimbuuHoi  BureHuekol cknaaky  Buyrpimmsoi  30HM
Iepeakapnarcbkoro NpPOrUHY 1 ra3oBuil, NOB'A3AHNIA 3 BEPXHBOK Kpeliaow (cTpuiicbka ceiTa)
Cratlosoi 30uu Kapnar.

Ceepupioeuna 060-Burona-Bureuus npu  rjombmumi 3012 merpis "e Buiimna 3
BEPXHBOKPENI0BUX BIIKNAMIB cTpuiickkol ceitH Geperosol ckudu 1 npHnuHeHa OVPIHHAM ¥
3B'#3KY 3 IHTCHCHBHMMH rasonpoasami. TTig yac BMNpoOyBaHHA CBEPILIOBMHH 3 IHTEpPBaiB
2140-2120m Ta 2497-2710m oTpumani npunmuen rasy posmipom 1910am/moSy Ta 850m 106y
pianosiano. B inrepranax 2511-2595m Ta 2485-2425m Takow BiAMIMEHI HEIHAYMHI TIPATOKH
rasy.

V 1967 poui 3akinteno Gypinnsm ceepanoenny Ne67 Buropa-Burenus randunow 4011
metpir. Ctpuiicexi Bimknami BuzHaveni s ivTepranm 1968-4011 merpis. Ilia wac onHOWacHOTO
BUNpodyBanns inrepsanip 2044-2200m (Bubipkoso) ta 2407-2710 (BubipkoBo) OTPHMAHO
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npumIns rasy aedirom 9.31uc.M/nody. a npu okpemomy BHIpoOyBarHi inTepsany 2489-2731
MeTpin nebiT rasy ckias 9rie. M/ o6y,

Y 1968 poui B mexax CrapoMizyHebkol mioul npoOypexi ceepanosunn 3 ta 7-Burona—
Burnus ranbunamu 2828m 1a 3028m eianopinno. Y ceepmnosuni Ne3 3a pesyastatamu
IHTePrpeTaLii KapoTaxy BUJIINIEHO nepcrekTHrHi ob' ekt v Torul crpuiicekix pinknanie. Ilin
4ac BUNPOOYBAHHS NPUTOKY He oTpumano. CRepiioBiHa JIKBIIOBAHA 3 FEONOrHHNX puyviH. Y
ceepanosunl Ne7 crpuiicexi siaknaan Oyan inenrudixosani 8 inrepsam rnudun 2175-3628m.
Ilpu eunpodyranHi iHTepsany 2983-2785m Gye orpuMaHiii abcomoTHO BUIRHHIA 1ebiT rasy
posmipom 4, 7rie. M /00y, CBEpANORIHA KB I0BAHA 3 FEONON YHHX NPHUHH.

Cseprnosuna |-Burona—Bursuus, wo posmimena v CxkuGosiit soui Kapnar y Gypinni ta
BUNpoOyBanHl 3HaxoaHnace mepiog 3 1967 mo 1969 poxn. B wiif cBepanoBiHi B IHTEpBamax
2804-2744m Ta 3172-2745m y npoueci OypiHHa 3 aonomorow BITT snepuie OyaH OTpHMAaHI
NPOMICIOBI NPHILIMBK rasy aeditamn Biznosiano 12tue.m'/a00y i S0Tuc m'/noby (niamerpom
25 4mm). Llicns kpinnenus cTeona o0CANHOK KONOHOW | 11 mepdopauli B iHTepean rauGuH
3380-3129m otpumano npurmis rasy aeGitom 7,6Tuc.m’/moby wa niadparmi 4.8mm npn
saTpyOHOMY THCKY — 5,26MIla i Oydeprnomy Theky IMITa. A 3 intepsany 3129-2750m —
HEeNpOMHC/IOBHI npunauB razy. B excrnyaTaliio He BBOOMIACE JKOAHA 3 NPOOypeHMX
CBEP/JIOBHH ¥ 3B #3KY 3 HEMOKIHBICTIO OTPHMATH TPOMMCIOBHI NPHIIIHB rasy 3 JaHoro
MOKAaay Ta CKIANHICTIO CTPYKTYPHUX nobynos.

YV 1972 ta 1974 pokax ceepanoeuHd 6 ta 9-Buroga—Bureuns eiznoeinHo 2akiHueHi
ODypiHHaAM. ¥ cBepanoBuHl No6 npu rauduHl 4395M BIAKRANH CTPHICHKOI CRITI BUABMINCH
IpisaHHMi HACYBOM Ta Ovin BuaBieHi Tinbku B inrepsani 2436-2588m. Ix sunpobysanns ne
nNpoBOAHIOCE. YV CRepanoBuHl Ne9 MOKpiBNA CTPHICEKMX BiIKTANIBE BHABIEHA HA TaHOHHI
2165m. Tpn euboi ranGudo 3800M CceepasioBiHA 3 CTPHIICHKOI CBITH He Buiiwna, TTia yac
OvpiHEs BiAMIYEHI 3Ha4HI rasonposBH, & y 7Npouec BUNPoOYBAHHA CBEPAJOBHHH B
obcamwenomy ctoBOypi 3 iHTepsams 271 1-2913m Ta 2270-2670M, mo npeacTaBNeH] MilaHITMA
MavKkamMi, OTPHMAHI He3IHawHI MPHTOKH rasy

¥ 1976 poui ceepanosuna 10-Buroga-Buteuus, wo 3akindena OypiHHAM, 1pu raM0uHI
Bnooi0 4537M He suilna 3 BLAKAAnIB cTpuiicekol ceitn. Ha romnduni 2220 merpip Bu3HaueHa
MOKPIBAA 1MX BIAKIANB, a y npoueci OypinHa 3 Hix 3adikcoBaHi 3HAYHI FA30NPOABH,
[poexruol rauGunn y 5500 mMeTpis ¢BEPAIOBUHA HE AOCAINA Ta OyNa JIKBIOOBAHA 3 TEXHIMHNX
MPHHHH.

B nieneHHo-cxinHiin  wactuHi  CrapoMisyHebkOl  muoug  npodypeHa  Haarnuboka
napamerpusna  csepanosuua  |-lllepuenxoso  (7520m), ne B Opoueci  poskpurra
BePXHBOKPeIinopHX Bigkaanis cTpuiicekoi cBitTn Opisceroi cknbu npu Buboax 2550m, 2950 wm,
3050m ra 3535M cnoctepiranuch IHTEHCHBHI razonpossn. 3 1969 no 1978 pokn ceepinoBuHa
IHAXOMIAch ¥ OypiHHI Ta DyJ1a JiKBIZOBAHA 9K TAKL, 0 BUKOHAIA CBOE 3aBIAHHS.

Heranemi ceifcmopossizysanshi pobotn M3TT nposomnmmcs ma muomi y 1985-1987
pokax. Ha ocHOBI nmx podiT BHABICHO | PEKOMEHIOBAHO 0 FMTHOOKOTO OYPiHKHS Bl CKIATKH —
Tapaciscbka 1| Kanbhipebka, Craaiky BusSBIEHI ¥ BIAKAAAAX HUKHLOT Kpeinn 3 abcoioTHHMU
BiAMITEAMM rokpipii -4500m ta -5200M BiANOB AHO.

3 METOK BUBYEHHS BHABAEHHX CTPYKTYP ¥ 1999 poui Gyia npobypena ceepinosuta Ne2
Tapaciscoka. Tlokpisns crpuiicbkux Biaknaznis BugsineHa Ha raubudi 1310M, a opu subol
randupow  4408m ceepinoBuHa 3 HMX He Puiina. Y nawiii  cBEpANOBHHI NPOBEEHI
BHIPOOYBaHHS N'ATHOX 00 €KTIB ¥ BIAKNAAX CTPHACHKOT CBITH 4Yepes 245MM TEXHIMHY KONOHY .
3 yeix 06 ekTiB OTpUMANO NPHTOKK rasy Bia 2 10 4, 5tue.m Y aoby.

Hlono wadToBmx ponoeum, nokTanis i HaTOra3ompoABIB, MO MAPHYPOHEH] B
Crmamsactix Kapnarax, B ocHosnomy, 1o Opiscekoi Ta beperosoi cknd, BoHn noTpebyioTh
OLIBLI ZETANBHOIO BHBYEHHS Y 3B H3KY 3 1X CKAAIHOK IeoorvHoi OVIoBOK,

Veworo B meskax CrapomisyHcekol ninaHkd npolypeni 17 cBepanoBHH, yCi 3 AKHX
NKBIIOBAHI 33 reoNoTiHHIME 400 TexHiuHuMmM npuanHami, Henpommcnosi npunmiem rasy
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BiaMiveni y mopogax crpuiicekol ceiTi B ceepaiosnnax NeMel, 7. 9, 66, 67, 101-Burona—
Burpnus, NeNel, 2. 4-Makcumiseska, 2-Tapacipeska, 1-1llesuenkopo.

Ha Crapomiszyneskiit mioui 3a gauwamu TJIC crpuiicski BiIKmanm posiigorses Ha
aiTonoriuni nauks 1 topwi. Takux naqyok | TOBUI BHOINAETLCA TPH (3BEpPXY BHHM3). nepuua
apriniTora 1 neplua MiMaHE-apriiToRA, ApYra aprifiToBa i [pyra nillaHo-apriiiTosa, TpeTs
apriziToBa Ta TpeTd mmaHo-apriniropa. CrocrepiraeTbCs NEBHA 3aKOHOMIPHICTH 3alATaHHS B
po3pisl Olabw rnuHucTHX Ta mmanierex ropusonnis. Tosuwwan 11 1 Ul ronascmix nasok, sk
MpPaBpuno, crasoemaTs S0-60 M, a TOBMMHA NEpiIol (KA BUAIIAETHCA AOCHTH YMOBHO) HacTO
nepepuinye [00-150m,

3 rouOuno 301ILIYIOTLEH TOBUIMHHA MIIAHO-aPriITOBHX ToBW, B cepeansoMy ToBinHa
nepwoi  ctaHoeHTe 200-250M, apyroi — 250-300m, a Tperhol, 3@ JaHHMH CBEpPLIOBHH 2-
Tapaciscbia Ta 2- MakcuMiBebka, — nepesiuye 900w,

Jpyra niwaHo-aprijiToEa TOBIMA B po3pisi BuuinseTbes HaiiviTkiwe. ITo nokpism wiel
TOBUN TODVIOBAHA cTpyxTypHa kapra Buremmexol Ta IiBgenno-Bureniprol  CknagxH
beperosoi ckudn. Ha nmomi Burona-Butemis, obwael ckiagky. 3 AKMME NOB A3aH NesHi
MepenexTHBH ra3soHOCHOCTI, 38 AatuMi ceiicMopossiaku po3buTi Ha okpemi TexkToniHHi G1oKH 3
ammuiTyaami 1o 200-400m.

Buxoasun 3 BHILEIraAaHOro MoXHa 3pobUTH  BHCHOBOK, MO JITONOCHHO  TOPOIN
CTPHIICBKOl CBITH NPEACTABACH] TOHKOLWAPYBATHM 4EPryBAHHAM ANEBPOITIB, HICKOBUKIB Ta
aprimiTie.

Ceeppnoeuna 101-Buroga—Bureuus Dyna 3aknanena y 2003 powi. ¥V 2004 poui Boua Dyna
saxinuena Oypiunam npu Bubol 2782m. CpaborasoHacHueHl KONEKTOPH CTPHICHKMX BlAKI1anis
poskpurix ceepanosnHor NelOl 3a mawmwvm T'IC npencraeneni nepemapyBanHAM MIHAHNX |
ANEBPOMTOBHX Nauok 3 koediuiedramm nopucroer Bia 7 a0 9 % ta koediuieHTaMu
rasoHacuyenocti 50-65%.

Y 2004-2006 poxax B ceepanoemHi NelOl Bwroma-Burenns sunmpodysani B
eKCTITyaTaliftHi it konowi 4 o6 exTn. 3 yeix of'exTiB oTprMani HecTadimhHI MPHTOKM Ta3y.

IMigcymyBaBiin  pesynbTaTil BHINEHA3BAHMX pPOOIT, € pauioHalbHHM NPOAOBNEHHA
NOLYKOBO-PO2BLAYBANLHOrD DYPIHHA HAa [UIOLH 3 METOI0 OUIHKH Ta30HOCHOCTI CTPMICHKMX
BIIKJIANIB.

JAOC/TLIKEHHA BILTHBY EHAOINEHHHUX NNPOUECIB HA YTBOPEHH#
POIOBHIL CIPKH B NEPEJKAPHATCHBKOMY ITPOI'MHI

Banoypa Baaouciaae Borooumuposuy, cimyoeum cpynu H3M-23-1
Haywoanit kepisnur: acucmenm xaheopu U'PH, Nepax Jdina Bacuaiena,
Teano-Bpanriceornil nayionaabrit mexHivHuil yricepeumem naimi i eazy

Posramyeanus  poposum  cipku B [lepenkapnarti GesmocepenHso  mop'a3ane 3
reoJON4YHMMH Ta TEKTOHIMHHMH TNpoOLecaMH, o BiaOysajuca Ha Memi niargopmu Ta
[lepenkapnarcekoro nporudy, He MojHa BRaKATH BUIIAIKOBHM PO3TALIYBAHHA POAOBHIL CipPKH
B3NOBK ODMEKYBAIbHIX PO3NOMIB, AKi TpoxonaTe no kpaw nnatdopvmn. Lle € kmodoBnm
(hakToOpoM AN X YTBOPEHHH, 8 TAKOXK CBINYEHHAM TEKTOHIMHMX npouecis, wWo BiaOvsanuca B
MEPION MK CEpeiHiM | Mi3HIM MioneHoMm, koian dopmyeanaca biibue-Bonmuexa soma. mo
pozainsna nnatdopmy ta nporud. Came B 1@l 4ac AKTUBHICTE LKX POXIOMIB DYNlda CYTTEBOK
A GOpPMY BAHHA CIPROHOCHHX POOOBHLL.

Toproncsxi piaxnagn, WO MICTATL MOKNAAM CipkH, y OLIBIIOCTI BHOALKIB 3AMATAIOTL HA
MiZI0WE BEpXHLOT kpeinn 1le 103Bonse novaTH BHBYEHHS aKTHBHOCTI MOMPAHHYHEX PO3NOMIB 3
MOBEPXHI KPeiaoBHx nopia. Baxineum MOMEHTOM € TE, L0 NOBEPXHS Kpeitan MICTHTE rnbokK
BIANHHI, BHHUKHEHHS SKHX JOBro Oyno mpegMeToM HAykoBHX cymepenox. CyuacHi
TOCTIKEHHS BRA3YIOTE HA TEKTOHIYHE MOXOPKEHHS 1IMX BMAJHH, XO4A €pO3if TAKOXK MAE CBOE
anauerna. [mbox rpalenn, skl yrBopuimcs Ha wienesiin yacruul uardopmu, obmesent
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MONePEIHUMIT PONOMAMH | TIPONOBKYIOTbCA B nporudi. Bonw nepecikaorh no3nobicHi
perioHanbHi po3nomu, Takl sk 'opofouskuii 1 Kanycwkuii, 1m0 € BOKMUBUMH CTPYKTYPHHMHU
ElIeMEHTAMH

Ocobnusy yeary ciig npuainuti seankomy Ycreukincexkomy rpabeny (3aGonorisecoka
BOAZMHA), kUil npotaryeTwcsa Bin piuku Juicrep no Kapmar i Ha iforo GoproBmx uacTiHax
TAKOXK CrOCTepiraloThes Noknagn cipkn, lle nae nigcrasn 108 NOAanbNX TeOIONHHUX
NOCHIIKEeHb, OCKUIBKH H4 CXOml usoro rpadeny € noTeHuinHO NePCHeKTHBHI MUSTHKH U
BUSIBIIEHHS HOBHX POJOBHLL CIPKH, 30KpeMa B paiioHi LllesueHkoBOTO ponoBulla.

JIMHaMiKa TEKTOHIYHMX NMPOLECIB, TAKHX AK CKMIH | ONYCKAHHA DAOKIB, € BARJIHBOK) ANA
posymMinzs npouecy GopMyBaHHA pogosu cipky, Bigmivesl nigsuiueHns Ta onyckanua O10kiB
HA TIBAEHHOMY 3ax0fl maaTopmu il Y MPOrdHi CBIAYATE MPO CKAAAHI TEKTOHIMHI PyXH, K
TAKOK MAKOTH NPAME BIAHOLIEHHA 10 3POCTAHHA KOHUEHTpauii cipku B umx palionax. laHi
po3pisie no Binpue-Boanubkiil 30HI 4AI0TH 3MOrY TOYHO BH3HAYMTH aMniiTyZY ONYCKaHHA
OMOKIB 11X B3AEMOJIIO 3 TOPTOHCEKHMH BIIKIA@HHAMH

Baaimeow oco0nuBicTio € Te, MO0 POAOBHIE CIPKH JIOKANSYKOTHCH HE TijlbKi
Gesnocepentno Oias BENMKHMX CKHIIB, WO POIMNAOTE ruardopMy i NporuH, ane it y3a0mK
3aXiHUX DOPTIB BENUKHX TONEPEeYHHR PO3JIOMIB, TakuX sk YcTeukiHcwkuil rpaden. lle nanac
MiACTABH NPHIYCKATH, W0 CXiJHA 4YacTHHA UbLOro rpafeHy. fe Bie © BIIOME DPOAOBHIlIE
[lepuenkose, mome OyTH NEPCHSKTHBHONW MU NOAANLIINX A0C/IIHKEHD.

AKTHBHICTE PO3JIOMIB., IO OOMEKYIOThH CIPKOHOCHY CMVTy, Mae 3HAYHWI BNAMER Ha
poznoain noknanie cipku Poznomn VereukiHeskoro rpaleHy, 30KpeMa, MAKTh  BHCOKY
CEHCMIMHY AKTMBHICTBL, L0 HANAC AONATKOBY 1H(OPMAUIK Ul OWHKH IXHLOIO BIUIHBY HA
mponecH cipkoyTRopenHa. BCTamORTEHO, MO MAaKCHMATTEHA AKTHBHICTH CKMIIE MPHMANAE HA
MI3HBOTOPTOHCEKNIT yac, ane ceilcMIYHA AKTHBHICTE B LMX pailOHAX BIPI3HAETLCA BiA TIET, WO
CHOCTepiracThes B IHWHX yacTHHax IlepenkaprnarcbKoro nporumy.

Ilin yac BUBTEHHS TEKTOHIMHAX PYXiB OyN0 BHABMEHO, MO CIPKOYTBOPEHHA B PEerioHi He
3ANERATH BT (HOPMI POTOMIB, MO AKX MITPYIOThH BYTIEBOAH] 3 MPOTHHY A0 KpaKk naaThopmn.
Le cBig4yuTh 1PO Te, WO CIPKA MO YTBOPIBATHCA HE3aJIEXKHO Bl AeTanei Mopdonorii cammux
possaomis. OnHak Baj3JIMBO 3a3HAMMTI, IO TEKTOHIYHI YMOBH HA 3HA'YHI BIACTAHI Bijl KOPIAOHY
MnaThOPMH MOKYTH MATH 3HAYHKIA BIUIMB HA MITPALIKD Ta3i8, K COPHAKTh CIPKOYTBOPEHHIO.

[oBopasun npo rasi, AKI MOIAH COPHATH YTBOPEHHIO NMOKJIAAIE CIPKM, BAPTO BiA3HAMHTI
panmpicTe Papa-Pycekoro poisomy. Llefl po3noM € pamkimuBuM reoNorivHHM eNeMeHTOM,
OCKIIbKH RIH MOWe OYyTH MOR'S3aHlil 3 NPUASTAKYOH 10 HBOIO JIISHKOH nopudeicsrol
mnaTopMH, HA SKIH POIBHBACTLCA rincoannaputosui ropusont. Lleit ropusonr mae cyrrese
IHAUEHHS A7 MPOLUECIE CIPKOYTBOPEHHES, OCKIIBKH CAME B HEOMY MOMKYTE (DOPMYBATHCA YMOBH
s MIrpaLii clpkM 3 raudLIMX WAPIB NPOrHHY HA NOBEPXHID.

VY Tlepeaxapnarmi TEKTOHIYHI MOPYWEHHS VTBOPIOIOTH JBI OCHOBHI PYNH POINOMIE!
sennki  posnoma  (Topomouskwii, Kanycwwuii, Bamkiscexnit) i apibuimi  poznomm, aki
BITHBAKITE HA 3MIHY FTHOHHN TOKPIBT KPHCTATIHHOTO (hyHIaMEHTY 1 ME3030TICHKITS BiIKTAMIIB.
IIi posjioMH BH3HAYAIOTHL HE TIJILKH TEONOriYHY CTPYKTYpPY, ane i 3MiHu B IHTEHCHBHOCTI
Mirpauii haoiiie | hopMyBaHHI CIPKOHOCHUX POIOBHIIL

I'pagiTauiiini, MarHiTHI Ta eJEKTPHYHI NONA € BaAKIHBHME IHCTPYMEHTaMH Ans
OOCHIKEHHA TakuX posgomis. BoHu 103BosigioTh TOMHO igeHTH(IKyBaTH POSTALLYBAHHA
TEKTOHIMHUX DAOKIB, WO MAOTh NUABHLIIEHY 200 3HMKEHY IHTEHCHBHICTbL MATHITHOIQ MO,
Jlesxi OA0KH MarTh MABHINEHY [HTEHCHBHICTh, 110 CBIIMHTH NP0 iX MAHATTA, TOA AK 1HLI
MAKOTE NMOHMMKEHY IHTEHCHMBHICTB, 1O BKA3YE HA MOMJINBI HUIBKOTEMUEpPATYPHI npouecH i
aedopmanii B Pe3yabTATI TEKTOHIMHHX PYXIB,

Onxiero 3 ocoDAMBOCTEN, WO CNOCTEPIFAKITHCA B MEKAX DOJOBHIL CIPKH, € HASBHICTb
iHTeHcHBHO neopmoBannx rmH, sokpema B Kocisewkii csuri. Jledopmauis uux rimH €
Pe3VALTATOM TMAACTHMHOI Tewii MI Ha¢ CKIAAKOYTEOPEHHA, IO BiAOYBalOCA M BIIHBOM
TekToHIYHKX cua, JIpiOHi cknankm, 10 YTROPITECS B MicHsx mux aedopmMariii, MOxyTE 6yTH
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CBIAYEHHAM TOTO, AK [JIHHH EPETBOPIOIOTECA B GiNbLI MiLAI YTBOPEHHS, AKI MOTIM CTAHOBAATEL
BAJKIIHRY HACTHHY MOKIAMIB CiPKH.

Oxkpim TOro, cnoctTepiraTees Opexdii, yreopeni o0IoMKAMHI THPAChKHX BANHAKIB 1 rincy,
wo 30epirarore caion mactuvumx  gedopmauin, i Opexuil momyres Oyt Bammusumi
THAMKATOPAMHE TOr0, K A€AKI TEKTOHIUHI MPOUECH MOXKYTh JONOMOITH KOHUEHTpalii cipku B
POLOBHIIEAX.

lNncosa vtexronika wmae ocobnuse 3HaueHHs s (POPMYBAHHS  PONOBHIN  CIPKH.
[epeTBopeHHs HNcy B CipKY CYTIPOBOMKYETHCA 3HAYHIIMHA 3MIHAMN 0DCATY Mopin, 1o eene 1o
VTBOPEHHA TPILIMH 1 NOPOKHMH, A€ MOKE HAKONUuyBarycs cipka. LI npouecu ocobaneo nodpe
CMOCTEPIrATECH HA TAKMX POROBHINGX, 5K Imiinuii rpot va [oziani, e rincoBa TEKTOHIKA MaE
BUPIIATEHAH BIUTHE Ha (DOPMYBaHHS NOKIATIR CIPKH,

Takum unHOM. ponoBuwa cipku B Tlepenxapnarti QOPMYIOTBCH 3aBOAKH CKIAIHHM
TEKTOHIYHHM MpouecaM, #Ki piaOveasuca Ha mMexi Mix nuardgopmoro i Tlepeakapnarcbkum
nporusom, Posmomun, mo npoxoasTs uepe3 el perioH, He TINEKH BH3HAYAKTE TEOJOTTHY
CTPYKTYPY, alie il € OCHOBHUM (hakTOPOM /LA YTBOPEHHS CIPKOHOCHHX (hopmaitiii. AKTHBHICTh
posaomMis, ocobanBocTi Mirpauii paroiais, Pponb razosux i riAPOTEPMANbHUX MPOLECIB, 8 TAKOK
nAedopmanis raud 1 Opexdiil YTBOPIOIOTE YMOBH JUIS HAKOMMYEHHs CIPKH B [IHX POJIOBHINAX.
BpaxyBaHHs BCIX 1HX SCNEKTIB MAE BAXKIIHBE 3HAYEHHA [UIA NMOJATbLIIG! PO3BIAKH Ta BHAGOYTRY
CIPKH B LUbOMY PEriQHi.

THIIH I JUKEPEJIA 3ABPY/THEHHSI TPYHTOBHX BO/I
HA TEPHTOPIi YKPATHW

Inamuk Anopiana-Kamepuna Posaniena, cmyoenmra zpynu H3-23-1
Havrosuii kepisnux: acuemenm gaheopu I'PH, Meosios Map 'ana leopiena,
leano-@panriceniciil HayionaIsHuil MEXHMINN yricepcumem nagmu i 2a3y

B Tenepiwniii yac rocrpo nocrae nuraHus 3a0pyiHeHHA IDYHTOBMX BOIL Ha TEPHTOPIl
Yipainy. Bemika KUIBKICTL NPOMHCIOBHX TNLANPHEMCTE, 3BAJMIL MPOMMCIO-BHX BIIXOIB,
MOPOJIHI  BiZIBANK, BHKOPHCTAHHA arpoXiMiKaTiB HEraTHBHO BNIMBAKTHHA CTaH [iA3EMHOI
rinpocdepu.

3a0pyaHeHHs NiA3EMHHX BOA — Le 3MIHH SKOCTI BoaM  (PIIWYHMX, XIMIYHHX 1
MIKPODIONOMYHUX MOKASHHKIR 1 BIACTHBOCTEI) B NOPIBHAHHI 3 NPHPOJHHM CTAHOM 1 CAHITAPHO-
riri€Hi 4HIHMH BHMOTAMI, AKI “aCTKOBO ab0 NOBHICTIO BK/IHYAKTL BUKOPHCTAHHA IX B HTHHX
uinsx 03 monepeaHLOl MArOTOBKH,

Y npupoaHMX YMOBEX SKICTh [II3€MHHX BOJ 3ANEKUTh BiJl OCHOBHHX [PUPOAHHX
3AKOHOMIpPHOCTEH TX (JOpMyBaHHS Ta POIBANTAMEHHS | MPAKTUHHO HE 3MIHIDETHCS B 4aci.

[lix enmneoM TexHorennnx (GakTopis BIAOYRACTLCA NMOKATBHA 3MIHA XIMIMHONO CKIAMY
MiT3eMHITX BON, 1O BHPA®kaeThes B ix 3adpyndenni. Haiibinemow Mipoi 3a0pymaHIOTHCA
[PYHTOBI | HarmipHi BOAM NEPIIMX BLI NOBEPXHI BOAOHOCHHX TOPM3OHTIB, $KI MAOTb TICHHII
riipasaiaHei 3B'A30K 3 [OBEPXHEBMMH Bojaamu. 3adpyAHeHHs IMII3eMHHX BOA PO3IJIAJAETLCA
BIZIHOCHO BHMOT 10 AKOCTI BOA MITHOIO NpH3Ha4eHHA, Akl usHagaoTeea [1CanlliH 2.2 4-171-
10,

Haiidinemy nHedbesneky cTaHOBHTH 3aDPYIIHEHHS MIJI3EMHHX BOJ Ha BOA03a0opax MUTHOIO
1 FOCHOAAPCHKO-TINDYTOBOIO NPH3IHAYEHHS KOMIOHEHTaMK |-ro khnacy Hebesnexn

Cepen 3abpyamiorodmnx  komnounentis  l-ro  knacy seOesnexn wanbinbm  4acto
aycrpinacteca As, Be, Tl i Hg flx npapuno, 3adpyanenss nin3eMHHX BOA HHMH KOMIOHEHTAMH
HOCHTbL BHNAZIKOBUEE (plalle neplofinyHmii) XxapakTep Ta iHTEHCHBHICTL HOMO He nepeBiye S
rpaHidHO-gonycTHMus KouuenTpauii (IIK).

3a0pyaHeHHs MAZeMHHX BON, BHK/IMKAHE BIUIMBOM PI3HHX TEXHOréHHHX OD'€KTiB Ha
TIMAHKAX, AKI HE TOB'S3aHI 3 BHKOPHCTAHHAM HAAp, HEOJHAKOBE 3a IHTEHCHBHICTH) 1
MacIITadAMMH.
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Ocobnuso cuibHe 3a0pyaHEHHA [MiAICMHIX BOJ CHOCTEPIiracThesA ModIH3y HAKOMUYYBaqiB
MPOMHCIOBHX, KOMYHANLHHX | CLILCBKOrOCMONAPCHLKHUX BIXONIB, B pailoHax NMpPOMUCIOBHX 1
MICBKHX aroMepaitii. 3a0py/IHeHHS MM11-3eMHHX BOJL HA [IHX TEPHTOPIAX, X04a | MAE JOKAILHIT
XAPaKTEp MOLIMPEHHs!, A1 XAPAKTEPH3YETLCA BHCOKOW IHTEHCHBHICTIO

Buminstore 4 THITH 320pyIHEHHS MIA3EMHHX BOI!

|. npu npomucnoeomy Tuni 3a0pyIHEHHS BUABIRETLCH NPAKTHYHO BeCh CHEKTP

3a0pyHHIOKMHX PEMOBHH 5K HEOPTaHIMHUX, TAK 1 OPraHi THEHX,

2. TMpPH CLIBCBKOrOCMONAPCHKOMY THTI 3a0py/IHEHHS CMNOCTEPITAKITHCS MEPEeBAKHO

CMOAYKH A30TY, NECTHLHIN;
3. TpH KOMyHIBHOMY Tumi 3a0pyaHeHHs - cnionyku asory, Fe, Mn, xnopunn, dpenonu;
4. npu 3abpyanHenHi HEKOHAHLITHUME TIPHPOTHHMH BOAaMy - xaopuau, cyasparh, Fe,
Mn, F, Sr.

Ha ainankax 3aCpyaHenss niazeMHuy Boj, Wo chopmMyBaaHcs M BIUTHEOM POMHCIOBHX
ob'exTiB (MpoMHCNOBHIT THTT 3aDpyAHEHH:), B OINBIIOCTI BUNAAKIE CHOCTEPIrAlOTECH BMICTH
sabpyanowuux pevosid giz 10 no 100 TIK, makcnmanbHi sHadeHHs nocsraors 1000 TJIK i
GinbLue.

3adpynHenHs: MiA3eMHHX BOJ KOMMOHEHTAMHM 1-ro Knacy HedesrnekH CrocTepiracTbCa B
paiioHax OKPeMHX BEeNHMKHX T[POMHCIIOBUX mianpuemcte, wict i ceanm  TTosrascexoi.
Xapxiscokol, Juinponerposcexoi 1@ inmux obpacreii. ¥V 2010-2014pp. 1yr Bussnesi
2a0pyaHowdl peworHHN 1-ro knacy HeOesnexn Ha 54 mnaskax. OcHoeHumMH 3 HHX € As, Hg i
Oenzonm, B menwnii mipi — Be. 1 2-puxnoperad. 3a oauHuuyHuMu npodamu  dikeysanuca
nonisinuxaopu, Tl i SOTHPHXI0PHCTHI BYIEUD.

Haitbinem umpoko nommpeniMy 3abpyIHIOIOMIME PEOBHHAMH B MII38MHHX BOT4X B
PE3VNLTAT] TEXHOMEHHOIO BILIMBY € CNOAYKH 4301y i HadronpoaykTi. 3a0pyAHEHHS Mia3eMHHX
BOI CHONYKAMH #30TY [OB'$38HO, B OCHOBHOMY, 3 CLIBCHKOrO-rocnofapchkumH o0'ekramu

(ckmamm 1 HAKONMHUYBaul HEKOHAWWIHNX moOpMB Ta OTpyTOXiMikaTie) 1 OOYMOBIEHO
dinsTpamield  moBepxHeRMX  BOA 1 atmocdepHmx  omamie 3 momie  QineTpamii.
CLALCBKOIOCNOAAPCEEHX — MacHBis,  o0OpoOJeHHX — OTPYTOXIMIK&TEMM | J0DpHBaMH,

TBAPMHHHLBKIX KOMIJIEKCIB 1 nTaxohadpuk.

B pesyawTaTi GaraTopiyHOl IHTEHCHBHO! CLIBCHKOMOCHOAAPCHKOT MifIbHOCTI 3a0pyiHEeHHA
NO3EMHHX BOI NPHITHAIO perionanphiil xapaxrep mna paay obnacreil Yrpainu (Ilonrascexa,
Xapkiscbka, XepCOHChKA 00nacTi).

IToreHUIAHUMHE  Kepenamy 3aDpyAHEHHA TII3EMHUX BOJA HA(TONPOAYKTAMH CHNYXATH
YHMCIEHH] HIOUl T4 JIKBLIOBAHI CKIAaN najuBHO-MacTiaeHux Marepianis, A3C, nadrronposonn,
BETUKI ABlAMIANPUEMCTEA, BIHCEKOBI aepoapomi, HagTonepepodHi 3aBoaM, JOKOMOTHEHI HENO
TOLLO.

Takum urHoM, HEOOXIIHO 3MEHIINTH TEXHOIMeHHHI BIUIMB Ha niasemnl Boan. s uboro
moTpifEe  po3poduTH  KOMMAEKE 2axofie 3 mikeimauil  oxepen  3adpymHeHHs Ak HA
PEriOHATBHOMY, TaK i Ha 3aranbHONEPKARHOMY PiBHI.

IAPOTEOQJOr4HI OCOBIUBOCTI NIBEMHUX BOA HAJIBIPHAHCBKOI'O
HAOTOTIAZONPOMHUCITOBOTIO PAHOHY

Fioyn Kamepuna lganisna, comydenmea cpynn H31-23-1
Haywoeauit xepienur: acucmenm safreopu U'PH, Meosios Map 'ana lzapiena,
Tsano-Dpanriscortit nayionwisruit MexHivuui yrieepcumen nagimi i eazy

OCcHOBOK MAPOXIMINHUX MOKA3HHKIB HaTOrazoHocHooTi € knacudikauia sonu 3a B A
Cymuum. B ocroBi zadol knacu(ikauli 3akJaieHo reHeTHYHT NPHHUNT, 3TIHO AKOTO BOIM,
AKl (OPMYIOTECA B NEBHHX TNPHPONHHX YMOBaX, VIPHMYIOTH B CBOCMY CKJaml mNesHi
KOMITOHEHTH. 3a3Bm4ail, O HUX BIAHOCATHCA Cyak(aTi 1 riapokapbOHATH HATPIK, XIOPHAN
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Maruiro i xanpuiro, Koaen i3 umx KOMNOHEHTIB, HABITE Yy HE3HAYHHX KiJBKOCTAX, AOMNOMArac
BiZIHECTH AOCIIAMYBAHY BOMY /IO NEBHOTO MEHETHHHOIO THIY,

Takow 3a reneryHnm Koeditienrom rNa/rCl BH3HAYAKTH NPHHANEKHICTL BOAK /10 TOTO
Y THLIONO TeHETHMHOIO Tuny, Boam, mid AKHx 3Ha4eHH XJOpHATPIEBOrO KoediuienTa OlibLe
1, BigHOCATHCA [0 rifPOKAPOOHATHO-HATPIEROrO a00 CVIL(ATHOHATPIEROrO THITY, SAKIIO —
MeHIIe |, To BOJM HAJIekKaTh 10 XJAOPHIHO-MAIHIEBOTO a00 % XJIOPHIAHO-KAIbLIEBOIO THITY.

lenernunii THIO BOAK, 3HAYHOIO MIPOW, 3ajewHTh Blg MiHepamsaull. Ha donil sucoxoi
minepamizamii goau (100-300 r/n) npu moHmkeHux 3HaveHHsx rNa/rCl, soam xXnopmiHo
MEAIHIEBOTO THIY METAMOPIZYIOTECA V XJ0pHAHOKANBLIEBUiT. MeHiw MiHepanizosaHl conoHi
Boan (120 10 r/n), nna sxux koehiwient rNa/rCl Ginbie 1, nepersoprOKITLECA ¥ T1ApOKapOOHATHO-
HATPIEBIT TeHeTHIHHIT THTL,

HangipHaHCEKMTT HahTOTA30MPOMHCIOBII PAIiOH PO3TANIOBAHHIT ¥ MiBAEHHO-34XIIHIT
yactuHl  Isano-Ppanxiecekiii  obnacti, vy Mexax  bopucnascbko-TIOKYTCBKOI  30HM
[lepeaxapnarcexkoro nporuny. Ilisnenna dsactuua paitony posrawosana s [lepeakapnarti, Toui
SK TIBIEHHO-3dX1HA YacTiHa po3Milneda B Mexwax Ykpaincekux Kapnar (ripchbki macisu
Topranu ta IMokyrebko-bykosnnceki Kapriarn) Ta mexxye i3 3akaprnarcekoro obaactio.

Crnanxna reonorivuna dOyaosa tepuTopii npUpoaHo oOyYMOBHNAA | 3HAYHY PI3HOMAHITHICTD il
FiApOreQionyHuX ymMoB, Hessaxkaoun Ha 3Ha4YHY KiabKICTh arMocepHHX Onajiie, Aka CKiaiae
700-800 mm Ha pik, BHACHAOK 3HAMHOI PO3UNCHOBAHOCTI penbedy | WHPOKOrO NOWMPEHHS
FAMHUCTHX TOBII, YMOBH HAKOMHYEHHS MA3EMHUX BOJ HE € CIPHUSTIMBHMI.

YV kpelinoBux  BIJIKIANAX  NOWMPEHI  BOAM  rApOKAPOOHATHOHATPIEBOrO T4
XNMOPRAIBLIEBOIO THIY, 33 pesvibraramu anam3y npob nnactosux soa burkis-babuencbroro
PORNOBMING BCTAHOBIEHO, IO MiHepamizauis cknamae 139,2 v/, Toni K ryCTHHA BOJ 3MIHIOETECS
Bia 1008 kr/M® 70 1085 kr/ar. Koedimient metamopdizanii rNa/rCl konusaeTsea B Mexax 0,92-
0,95. Bmict iiony cknanac 0,6-16,5 mrin, opomy 12,3-100 mr/n. debitn sBon cknapators 0,1-1,0
Y/ noBy npu nepennpax i 2-3 M*/noGy NP HEBEIHKNX NOHIHKEHHIX PiBHSL

Y eigknanax nmaneouedy, Ha TepuTopii HamBipHSHCREKOTO paioHy, MEpeRakanTh BOIM
rigpokapbonaraarpiesoro tHiny. Ha ocHOBI pe3yibTariB ananisie npod nnacrosmx Bog Burkie-
batuencekoro ponosmiia BCTAHOBAGHO, 110 MiHepam3auia cknanae 141.2 r/n, a rycruua — 1108
ki Koediitfient meramopizauii riNa/rCl pisruii 0,84

Eouenosi sioxnamm, sunpodysanl v csepriosnHax MuRYINMHHCBROIO pomosmma €
HaTOHOCHUMH, a V po3pilax ceepanopuH [lenaTiuHcbkol nioud — nepepaxHo obponueni. Bomn
COLGHOBHX BIKNAAIR HANEWATh NMEPEBAYKHO IO XNOPKANBIIEBOIO THNY 1 MAKTh MIHEPANI3ali
160,0-207.8 r/n. T'ycruna soa smimoersea sin 1088 no 1122 kr/m’. Koediuient meramopdizanit
rNa/rCl komueaeteca Big 0,74 no 0,86, Bwmicr itony cxknamae 5,08-29.61 mr/n, Gpomy — 79,9-
3557 mr/m

TIpu BunpoOysaHHi BIAKJEMIB MaHABCLKOI CBITH B cBepanosuni 3-Mk (inTepsan 2906-
2915 m) orpumano npunaue HadT aebitom 0,82 m'/moby ta Bomu nebitom 1,27 m'/nody.
Yepepanosini 9-Mx npu BunpoOyBaHHI MAHABCBKMX BiIKnanis B inTeppani 2977-2972 m
OTPUMAHO [IPHILIMB [IACTOBOI Bonu nebitom 0,67-1 m*/noly. PesyabraTu aHaisis i3 BkazaHux
CHEPIUIOBHH CYTITEBO BIAPIZHAIOTLCA, BOAA 13 cBepuoBHHM 3-MK Mae [0CHTH HH3BKY
MIHEPANIZALIED | BIINOBIIHO HEBHCOKY rycTHHY (65,3 r/n ta 1048.5 kr/m’ Binnosiano). a soam i3
ceepaiosuHl 9-Mk minepamizosani (119.3-1585 /1) i BiONOBIAHO MANTL BULLL [YCTHHH
(1088,1-1115,9 kr/m').

Ipunnue noactoBol BOAM BHIOACEKOTD MPOAYKTHBHOIO FOPH3OHTY OTPHMAHHIA NpH
ginpobyBaHHl ceepanoenan 3-Mk (B iHTepBam ronbun 2919-2931 M) xapakTepusyeThes
3aransHOK Minepanizauicio 128.2 r/n Ta ryetunow 10947 kr/m’. 3a pesynvraranm ananisy
npod TAACTOBHX BOJ [Mienenno-I B3 AebEOTO POMOBHING BCTAHQBIEHO, IO 3ATANRHA
miHepamizauia cknanae 241,6 r/n, a ryeruna sog — 1156 xr/m’. Bmicr Gpomy cknapnae 6,7
Mr/a, a Gopy - 31,07 mr/n.

Bonm MeHIMTORNX RIAKIANIB HANEKATH [0 XTOPKATBIIEBOTO THMY | 33 Pe3ynbTATAMMI
anamsig npoG naacroeux soa ITuiscekoro, Ilaciauaucexoro, JlopOywancekoro, Burkies-
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babuenceroro, buctpnuskoro ta MUKYIMHHHCHKOTO POAOBHIL XaPaKTEPHUIVIOTECA BEIMYIHOM
Minepamisauii pin 48,0 r/n no 315 r/n. 'vernua pon aminweTses pif 1008 kr/m’ no 1162 kr/m’,
Koediuient rNa/rCl koausaerses sin 0,70 no 1,03, Bmicr ifiony ckaanae 0,6-46,0 mr/a,
Opomy 2,7-1385 mr/n, 10610 B OKpPeMHX BHNAAKAX BMICT MIKPOGIEMEHTIB NEPEBHLIYE
KOHAMIHRI 3Havenns. [lpunanen pon neperaskHo Hepenmki Bz 0,12 /1oy npy nepennsi
(ceepanosuna 19-J11) no 9.8 M*/n06y npu ausamiunomy pisxi 2377 m (ceepanosina 9-/1n).

[Ipactosl BOAM HUKXHBLOMEHUNTOBOTO MPOAYKTHBHOIO FOPH30OHTY BUBMAIMCH B MEKax
Crnobona-Pynrypceekoro daoky MukyImamHCEKO! CKIATKH TIO aHam3ax 13 ceepanosnan 4-Mxk Ta
B Mexkax JIHukiBCbROro 010Ky — i3 ceepanosuHu 9-I{n. TIpMnane MiHEpanizoBaHO! NJacToBOl
sonn neditom 0,64 m*/noby orpumanuii 8 ceepanosuni 4-Mx npu sunpoGysanui ropusonty
KNIBCEKHX MICKOBMKIE B iHTepBam 2862-2850 m. I3 Brasanoro inTepsany Oyno eigibpano asi
npoGu, 38 pe3yabTATAMI AHANIZIE AKHX MAACTOBA BOMA [AHOTO FOPH3OHTY XaPaKTEPHIVHKITHCH
minepanmizauiero 103,3-125.1 mr/n, ryerunoie 1066,8-1081.3 kr/m”; Bmicr ioHiB jioay Ta Gpomy
crnamae 33,0 mr/n ta 5,32-18.65 Mr/n BianoBIIHO.

Y ceepynosrHi 9-Mk npn BunpoOyBaHHi Bi/IKIAAIB POrOBHKOBONO TOPH3OHTY OTPHMAHO
npHIIE niacTosol soan aeditom 0,2 MY /noy. Byno siaiGpano asi npobu, pesyasraTn ananisis
SIKHMX 3HAYHO BIAPISHAIOTHCA: 3araibHa MiHepamsauisn 54,1-116,6 Mr/n, rycTHHa B CTAHAAPTHUX
ymosax 1038, 1-1080.5 kr/m” iouu fioay ta Bpomy B nepuiit npobi sigcyTsi, B apyrii — ix emicr
cknanae 11,0 mr/n 1a 207,79 mr/a sianosigno. 3uaune 30iAblUEHHA BEINMUH DAPAMETPIB
MIACTOBMX BOJL B aHa/i31 Apyrol npodH BKa3ve Ha Te, (IO B MEPUIOMY aHAMI3 npoda MiacTorol
BO/IM Oyna po30asieHa TEXHIYHOK) BOMOK), SKA SAKAYYBAIACE B CBEPLUIOBMHY B npoiec
OCBOCHHH.

Ipu sunpofysBanHl BIAKTAMB CEPEAHBOMEHITITOROTO TPOAYKTHEHOTO KOMITEKCY B
ceepanosunl 4-Mx (Chnodona-PyHrypebsruii 0a0k) (iHTepsan 2786-2631 M) OTPHMAHO MPUILIHE
nuacrosol Bogu aebitom 0.8 m'/noby. 3aranbha minepanizauis cknagmae 202.3 mr/n, rycrina
11458 kr/m’. Boau cepeiHLOMEHINITOBOTO TOPH3OHTY XapakTepH3YIOTLCH BHCOKAM BMICTOM
i0HIB floay 256,85-262.3 Mr/TT Ta BIACYTHICTHO 10HIB GpoMy.

Tlpu BunpoOyBaHHI BiIKNALIE HWKHBOMEHIUITOBO! T4 CEPEIHBOMEHIIITOBDI MiICBITH B
ceepanosanl 9-Jln (inTepsan 3886-3530 m) orpumano npunnue sonu aeditom 9.8 M“f’_ueﬁy.
Hespasmaroun Ha 3Haudy rauDUHY 3a08radds (POJAYKTHBHHX FOPHM3OHTIE B JaHomy Gaoti.
3AraIbHA MIHEPAII3aliA Ta T'yCTHHA IJIACTOBOI BOOM HE BHCOKI, | cknanaiots 8479 mr/n Ta
1057.1 kr/m* Bianosiaro,

V BLIKNAnax NOMIHUIBKOI CBITH BEPXHBOMO ONIrOUEHY, 8 TAKOX BOPOTHLIEHCHKOI CBITH
HIZKHBOTO HEOI'€HY HEPEBAMAINTE BOOH XJIOP HATPIEBOIO THITY. 3& Pe3yibTaTaMmil aHa3y npod
nnactoeux sox lluiscekoro, [laciunanceroro ta JoB6ymancekoro poooOBHIL BCTAHOBISHO, L0
MIHEPATI3ALUIA BOJ KOJHBAETHCA B WIMpokux mexax (89 1-315 mr/n), a ryctuHa BOj MOKe
cknanarn 1053.5-1200 wr/m® Koediuient meramopdizauii  rNa/rCl koamBacTbea B Mexax Bij
0,77 no 1.02. Bmicr itony cxnanae 15,1-34,7 mr/n, Gpomy 2,7-575 mr/n.

OTxe, nIACTOBI BOMM CONEHOBHX Ta4 ONITOLEHOBHX MPOAYKTHBHWX TOPH3OHTIE
HagsipusHeekoro HadTOrasonpoMMCIOBOTO palioHy BiOHOCATBCA N0 XIOPKAILLIEBONO THIY,
rpynn xiaopuanux. Boam ganoro tuny xapakrepHi st 30HM  yTpyaHeHoro abo  jiyxe
VTPYAHEHOro BOaooOMIHY (3aCTIiHWUA peskum), siKa CNPUATAMBA A 30€pekeHHs NOKNasis
BYIJICBONHIB,
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CTPYKTYPHOI'O ILTAHY YKPATHCBKUX KAPIAT

Hlsawyx Tuna Muxaiisna, cmyoenmea epynu H3-22-1
Hayvrosnii kepienur: acucmenm rageopu I'PH, Medeids Map’ana I2opisna,
Tecino-Dpankiaesmil RAWIOHAALHIT MEXHIMHUT VRIGEpCHmem Hagmu i 2azy

Kaprmatceknit perion Yipaiun — ue uacruHa Kapnarceko! cknanuacroi obmacri —
MBHIYHOT rinkn anenia €sponi. Bin BKAKYEE TPH BENMK] CTPYKTYPHI ommHuui: Crnagyacti
Kapnatu ta npunerni go unx [lepenkapnarcokuii nepenoswii 1 3axapnaTcekuii BHYTpiLIHIi
nporuen. Perion XapakTepH3yeTses CBOEPIAHOK Oy0BOK Ta TeoanHaMikow miTocdepn i
MOMITHOK) CEHCMIYHOK AKTHBHICTH.

CyqachHa Oyposa i reopgmHamika Jitochepn periony Kapmartcekuii perion Yrpainu
XapakTepu3yeThea pisko andepenmiiiopanor (25-27 kM — y 3akapnatcekomy mporusi, 35-55 km
— B Kapnartax 1 40-65 km — 8 [lepenkapnarcbkoMmy MPOriHI) TOBHIMHOK) KOPH, BHPaKEHOIO
PO3NOMHO-ONIOKOBOIO  TeKTOHIKOW (yHaamenTy 3axapnarcekoro Ta Ilepenkaprnarcbkoro
MPOrHHIB 1 NMOXOBAHOrO Noska Kapnar, HasBHICTIO WHCIEHHHX MOTYKHUX HACYBIB-CKNAN0K V
Kapnarax, a Takok 3HaYHHMH  OCAZIOBHMH  ToBmiamu v 3axkapnarri (no 2-4 kM) iy
[Mepearapnarti (a0 3-7 xm).

3arankHHEM reoIHHAMIYHIM PEKIUMOM PETIOHY € CTHCK Y aHTHKapratcekomy (mieneHHHI
24X — MiBHIYHKMI €X11) HANPAMKY 3 MigHATTSM Ha 1-2 mwm/pik neHHol nopepxHi. CrnanHa
p3acmonis acredoisita ma lannonico 3 Kapnarcbkow ripcokow) Cnopynow | TepedHOBHMM
cTpykTypamn Anekanu Ta Twucii-[laxii cnpuumHA€ TYT HAABHICTE TEBHNX pOTAUiiHHX Ta
TAHTEHUIANBHUX (BIAHOCHO NpocTaranys Kapnat v perioxi) cknanosux pyxis rnud QyHaaMenTy
i, K HAC/IJOK, HAABHICTb 30HH PO3TATY | ONMYCKAHHS JIEHHOI MMOBEpXHi Vv MiBIEHHO-3aXinHii
“qacTHHI periony (B paiioni Yon - Mykauese — Cpanssa)

Ha cyuwacHomy eTami po3BATKY reoMOpdonorii ymocKOHaneHHA TEOpeTHKO-METOMMMHNK
3acan BUBYeHHS poji omouHu v Qopmyeanni pensedy 3emul Ha pisHMX pIBHAX Horo
OpPraHi30BaHOCT] € OJJHUM 3 NEPLIOYeProBHX 3aB/aHb. AHTPONIOIEHHOMY pelbedy npuaiIseThes
BENIKA YBAra Y 3B #3KY 3 HEOOXIZIHICTH BHPILIEHHA HH3KH BaXJIMBHX MpoGnemM, Mos'asaHux 3
ODIPYHTYBAHHAM. BUIICHHA AHTPONOrEHHO! reoMopdooril AK HOBOIO HAYKOBOIO HANPAMY
(pyHIAMEHTATEHUK JOCTKeHb, CAPAMOBAHOIO HA OUIHIOBAHHA MACIITABIB AHTPONOreHHOro
moporedesy B NPOCTOPOBOMY TA 1CTOPHMHOMY ACTEKTAX, BUARIEHHA ocobauBocTed
(opmyBansa  1a  (QYHKUIOHYBAHHA  CKAAHHX  [PHPOL-HO-AHTPONOrEHHHUX  IEOCHCTEM,
MPIOPHTETHHX HAMPAMIB | PALIOHAAEHHX METONIE TOCAIIKEeHHS, MOLEMIOBAHH, MPOrHO3YBAHHES,
KapTorpayyBaHHS .

Tepuropis Yipaitm, Aka XapakTepH3yeTbCa WHPOKUM CIIEKTPOM  CYHACHHX  TPHPOAHHX
pensehOYTROPIOBATERUX MPOUECIB TAa BHCOKAM CTYMEHeM AHTPOMOTEHHOTO  OCBOCHHS
FeHETHYHO PIZHOMAHITHOTO T4 PI3HOBIKOBOTO MPHUPOAHOTO pembedy, € YHIKATBHHM 00 £KTOM
ana  BceBIMHOrO  AOCHIDKEHHA NPHPOAHO-AHTPOnoreHHux reomoplocucrem i BusBaeHHS
ocobdiuBocTell  IX  Opra’i3oBaHOCTI,  BJACTHBOCTeH,  lepap-XiMHOI  CyNiLApsaHOCTI,
(QYHKLIOHYBaHHA TOLIO

Hocnigaenss adTPONOreHHUX 1 MOPHPOIHO-AHTPONOreHHHX reoMoppocucrem  Mae
IMHCHIOBATHCA 3 JOTPHMAHHAM  IEKIIbKOX BajJIMBHX NPHHLMMIB, SKI Nependa4yarnTs ix
OUIIHKBAHHA 3 TOSHLIIT

- ONTHMAJBHOCT]  CHIBBIAHOWIEHHA NPHPOIHMX | AHTPONOIrEHHUX (TEXHOPEHHHX)
MHHHUKIE Tpu (popMyBaHui reomMopdocHcTem,

- COPUSITIIMBOCTI  YMOB  CEPEAOBHIIA, WO OCBOHETHCA MHIHHOK, Aas (hopMyBaHH.
PO3BUTKY Td OTPHMAHHA  TNO3HTHBHUX  HACHIAKIE  (DYHKUIOHYBAHHA HOBOCTBOpPEHHX
reomopdoccTent,

- paliOHATEHOCTI MPOCTOPOROT oprasizatii MPHPOTHO-AHTPOTIOTEHHITX
reomopiocicTem pisHux piBHIB - r0DaNbHUX, PErOHAIBHHX, JTOKAIBHHUX TOLLO,
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- XPOHOJIOTHHOI NMOCJIA0BHOCTI, TPHUBANOCTI GOpMYBaHHA Ta QYHKIIOHYBAHHA TPHPOIHO-
AHTPOMOTeHHUX reoMophocHeTeM,

- moponuHaMivHol Ta MOPpONITOANHAMIYHOT He-OAHOpiTHOETT  reomoptocdiepy, o
3yMOBMOE (POPMYBAHHS CTIHKHX, HECTIHKHUX, AKTHBHUX, NACHBHUX T4 IHWNX THIIE NPUPOIOHO-
AHTPOMOTEHHMY TeOMOP(OCHCTEM;

- 3MIH BMAKOCTEH TPOABY NPHPOAHUX pedbe)OVTBOPIOBAIBHUX | AHTPONOIeHHO
syMosaeHux Tpancopmaniitiux  npouecis  npu  QopMyBaHHI Ta  PO3BHTEY NPHPOLHO-
AHTPOMOrEHHHX reoMOphoCHCTEM,

- PH3HKY NPOABY EKCTPEMANBHHX NPOLECIE 1 BHHUKHEHHA Han3BU4aiiHux cuTyauiil 8
paiionax pO3MILIEHHA NPHPOAHOAHTPONOIEHHHX (NMPHPOAHO-TEXHOIeHHHX) reomopdocucTem
PI3HIX THIIE,

- IHTErpanbHOT OUTHKH MaciuTabis aHTPONOreHHol Tpancdopmaii npupoaHoro pensedy
TA  NOTEHWIHHMX MarepiaibHiX BTpar npW (YHKLIOHYBAHHI NPUPOIHO-AHTPONOTeHHHX
reomopdocHcTem,

IpupoaHoaHTpONoreHH reomopocHcTeMi XAPAKTEPH3VHIThCH CKNaHHMI
JOBHILMHIME  TA  BHYTPIIHIMH 3B'A3KaMM, 3 4UM MNOB A3aHa HeOOXIAHICTL Y AeTAlbHOMY
BUBYEHH] PO JHHAMIYHOrO “MHHHKA B YTBOPEHH1, B NPOCTOPOBIIl opraHi3oBaHoCT! Ta lepapxii
reoMopocHeTEM PIZHOTO T'eHe3ncy, B COPIMOBAHOCTI Ta  IHTEHCHBHOCTI  @HTPONOreHHO!
tpancdopmauli reomopocucTen, skl yTBOpuIHCA HA OlIbLU PAHHIX €Tanax PO3BHTKY.

JpaskarouM HAa CTPYKTYPHY, TeHEeTHUHY, JHHAMIMHY HEOMHOPIIHICTE  MPHPOIHO-
AHTPOMOTEHHUX  reoMOPOCHETEM, 1X  THMI3ALIK MOMXHA S3IHCHIOBATH 3 YPAXYBAHHAM:
XApaKkTepy 1 THOY @HTPONOIEHHOrG OCBOEHHS TEPUTOpPLl, CIIBBIOHOWEHHS NPHPOIHNX |
AHTPOMOTEHHMX MMHHUKIB IX QOpMyBaHEA Ta QYHKIIOHYBAHHA, CTPYKTYPH TeOMOpPHOCHETEM,
APOCTOPOBOT OPraHi30oBAHOCTE 11 NIZCHCTEM 1 @IEMEHTIB, 3MIHHOCTI B 4aci pekuMie i
obcranoBok X dopmysapHs 1 (pyHKUIOHVBaHHA, l€papxidHOl  MiANOPAAKOBAHOCTI;
MPOrHO30BAHOCTI, AKTHBI3ANT HeDe3newHuX MPOUECiB | BHHUKHEHHA HAT3BUYANHUX CHTyauii
TOMIO.

HiarHocTuka OpPHPOIHOAHTPONOreHHHX reoMopdocHCTeM 3 PISHUMH  BJIACTHBOCTAMM
TA TPeHJaMH POIBUTKY BLIKPHBAC IMMPOKI MONIMBOCTI 18 NPOrHO3YBAHHA TA OLiHIOBAHHS
HeOesneuHHx HacHi/KiB 1X (IWWHKIIOHYBAHHA, a Takoi Ul OOrPYHTYBaHHA 1INECTPAMOBAHHX
3@X001B 3 PALOHAIBHOIO BHRKOPHCTAHHA NPHPOIHOIO CEPEROBHIIA, NependavcHHA NPOABY
Ha3pMHAliHEX cuTyariil, 3anobiraHHa PH3HKIB MO PUIEHHA eKON0MYHOrG CTaHy B KOHKPETHHX
VMOBAX

JOCINKEHHA SIKOCTI NPHPOJAHOI NIJI3EMHOI BOJN

Mucaiax [Opia leanosun, cmyoenm cpynu H31-23-1
Hayroenit kepienr: acucmenm raedpu FPH, Mucuor Ipena Bacuaiena,
Teano-Opankiscbrnil nayionarbHui mexnivhpi yricepcumem naghma i 203y

MeKaHIl HAWOro MIKPOPAHOHY HacTo HAOMPAKTh AN NUTTA BOAY 3 KONOHKNH, fKa
saxoautees Ha By L Iynios 8 M. Iano-Ppankisceky.

Busuarouu B yuisepcuren aucummunny «OcHoBH rigporeonorii Ta iHKeHepHOl recoriis,
MU MPOBOIHIN XIMIMHI AHANIZM T4 BHIHAYANM XIMIMHHI cknaz migzemaux o Mewdi Oyno
UIKABO [IPOBECTH AHANI3 CAMC L€l BOAM HA NPHAATHICTE 11 0 BRHBAHHA, MOPIBHABLIN
OTPHMAHI MOKAIHUKN 3 TPAHHTHO DOMYCTHMHME KOHUEHTPALIAMIIL.

3 MeTOI0 BH3HAYMEHHA 34TaLHOT XAPAKTePHCTHKH BOAH, JOCTATHEO! 1IISl BHCHOBKY Mo ii
IOHHO-CONLOBHI CKaaz 1 and Kaacndikauli M NPOBOAKAN 3aranbHHIl AHANIS BOAH. 3araibHii
aHaji3 BKIIOYAE BUIHAYEHH WECTH OCHOBHMX komnoxentis poan (Ca®’, Mg”', Na", HCOs,
SO4~,CIY, rycTinn Ta pH BOMM | HA3MBAETECH e CTAHAAPTHHM 400 MECTHKOMMOHeHTHIM [1].
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Ilepeni muow OGyno nocrasiede 3aBAaHHA BH3HAYMTH OCHOBHI Giswani Ta Ximiumi
BIACTUBOCTI MiJ3eMHOl BOJAM, a TAKOK BMICT 1OHIB XJ0DY, 10HIB KAaNbLIO 1 MAreilo, 3aralibHy
JIYIKHICTh, 30KpemMa BMicT kapOoHaTtie i risporenkapOoHaTiB, a Takowk BmicT cyiasdar-iony y
BOAI.

Hocnipkyoun ¢i3mdni BAacTHROCT! AOCHIKYBAHO! MiI3eMHOT BOJIM, MOMKHA CKA3ATH, IO
JlaHa Boja € nposopoio, Oe3 konsopy, Oes zanaxy, Oe3 cmaky. 'yeruna BoaM Bu3HaueHa 3a
IOMOMOTOIO APEOMETPa | CTaHoBITE 996 Kriv' .

loao xiMivHIX BIACTHROCTEH, TO 34 Aonomoron npuaany «pH-merp mimisonstverp PH-
121» Oynn BuzHaveni noxasHugn pH, Eh.

Peaxuis cepenosmma, ToOTO JYIKHO-KUCIOTHI  BJIACTHBOCTI  BOAM  BH3HAYAKOTLCA
KOHLEHTPAien Boaresux 10818, pH Boan ctanoBuTs 6,7, OTIKe CepenoBHIIe KHCTe.

OKHCAKBANBHO-BIAHOBHNI noTeHuian — Eh — & MipOK OKMCHO-BIIHOBHOT 37aTHOCTI
cucremit. Ockinbiu snadenns Eh cranosurs +260 mV, orike reoximiuna obcTaHoBRE OKHCHE.

Cymapanii BMICT PO3YHHEHHX ¥ BOAI 10HIB CONEif | KONOIMIB XapakTepH3ye CTYMHEb
minepanizauii Bonu. BoHa nepesakHO BAPAKACTLCA ¥ rpavax Ha | miTp (am ) posumny,

Mirepanizamia aGo cyxuil 3aTMmoK OyB BH3HAYEHNH TICIS BHTAPOBYBAHHA BINMOBITHOTO
oG’emy aocaiysanoi soau, Bemnunna cyxoro sanmwky cranosuts 1,2 /oM, omke, srigHo
knacudikanli Bepnancekoro, ue Boin Manoi MiHepas 3aLii.

BuszHaueHHs XA0PHA-10HIB NPOBOAIIOCH METOAOM THTPYBaHHs 0.1 H pO3uHHOM apredTym
HITPaTY B NPMCYTHOCTI (Haukaropa wamiii xpomarty, [lposiBwm sianosiadi po3paxyHkH
OTPHMANH BMICT 10HIB XJnopy cknanae 1.4 mr-exs/n, WO BIANOBIAHO cTAHOBMTL 497 mr/n
OckinbKi JaHKH NOKA3HWK 3HAXOAHMTLCA B MEKAX rPAHUYHO-I0NYCTHMOT KOHUeHTpami (1o
350 mr/n), TO 3a BMICTOM 10HIB XTIOPY BOZA NPHAATHA 10 BAKHBAHHA.

Busznauennsa CyMapHOrO BMICTY IOHIB KambUilo | MarHioo, mo OOYMOBIIOE 3aranbHy
TBEPAICTL BOLW, MPOBOANIOCH METOAOM THTPYBAHHA 0,1 H posdurHoM Tpwiony B B npucyTHoCT
1H/IHKaTOpa XpomoreHy yopHoro. ITposisim BiZNOBIAHI PO3PAXYHKH, OTPHMEANN IO CyMAPHHIi
BEMICT 1OHIB KANBULIO | MATHIIO CTAHOBHTE 4 Mr-exB/1. OCKITEKN JaHNiT MOKA3HIK 3HAXOXNTLCS B
MENKAX TPAHIMYHO-JOTYCTHMO! KOHIeHTpamii ( 3-7 Mr-exe/m; IHKOmH no3somaeThes o 10 wmr-
€KB/1), TO BOJA € MPUAATHA 0 BiHBAHHA, BMICT 10HIB Kanblio TAKOXK NMPOBOAHIOCH METHIOM
tuTpyBanua 0,1 u pozuuHom Tpuaony b B npucyrHOCTI IHnukaropa mypexcuny. Jlanwii
TIOKA3HIK CKIamae 2.5 Mr-ekm/m, mo BiamoBiaHo ctanoBuTh 50 Mr/m. BuicT marwiii ioHy
PO3PaX0OBYEMO AHANITHMHHM LJIAXOM, 4K PI3HULIO MK CYMapHUM BMICTOM KLIBUIKO i MArHilQ
1 BMicTOM kansuio, Hanwii nokaznwk cknanac 1.5 mr-exe/n, wo cranosuts 18,3 mr/a,

BuszHaueHHs  3aranbHOl NYKHOCTI MB3EMHHUX BOJ NPOBOAWTHCA METOLOM TUTPYBAHHA
npodu BOAH COMAHOK KHCAOTOK). Y PE3VIbTATI NPOBEICHHX AHANIZIE KapOOHATIB y BOAl HE
BUABNEHO, BMicT rizporenkapbonatie cTAHOBUTE 4 MI-€KB/J, INO 3HAXOAUTHCA B MEKAX HOPMU
(Ans MUTHOT BOJIM 3ATANLHA NYIKHICTE TTOBHHHA cknanatu (.5-6,5 Mr-exs/n).

[dna BuzHaueHHAn cyapdaris y NigZeMHHX BOJAAX NPOBOASTL (POTOMETPUYHE THTPYBaHHA
PO3THHY 34 JOMOMOTOK THTPHMETPA. ¥ PE3YARTATI JOCTIIMKEHE BCTAHOBNEHO, INO BMICT
cyaratie y Aocaiaskyeaniii Boai cknanae 0.3 Mr-exg/m, o BIANOBITHO CTAHOBHTE 14,4 M/

Pesynbrar  XiMIYHOrO @Hali3y npHponHKX Box, 300paxed] y BaroBiid  1OHHI,
€KBIBAJIGHTHI | NPOLEHT-eKBI BATIEHTHI I QopMax 3BOANMO Y 3araibHy TadaHI0 1.

TaGuuus | — PeayibraTu XiMIMHOro aHanisy niaseMHol Boau 3 KonoHku Ha syn. LITymos

Koedinieur Bmicr, Exﬂmnﬂ.emm
Vo nepepaxyHKy M/ e
Mr-eKB Yo
= | Na+K- 0,04348 39.1 1,7 14,9
2 34 pisHMLEro
5 | Ca* 0,04990 50,0 2.5 22,0
= Mg 0,08224 8.3 1.5 13.1
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Koedinienr BmicT, EKB'MJ‘.EHTHHE
Tonn BMICT

HEpPePaxXyHKY mr/a = %

Pazon: - 5,7 50

e [CI 0,02820 49,7 1.4 12.2
g | S0« 0,02082 14.4 0,3 2.7
3 HCO;5 0,01639 244 4 35.1
Pazom: - - 5.7 50

BMicT HATPIIO PO3PAXOBYEMO aHATNITHYHHM [ILIAXOM.
BHKOPHCTOBYIOHH [0 PiBHICTH, MOKHA BH3HAYHTH BMICT HATPIKO, ONHOTO 3 IIECTH

OCHOBHHX 10HIB,
rNa* =) r, —(rCa™ +rg™)

Axino aHioHW | KaTiOHHW Jani Yy eKkeipaneHTHili Qopmi, TO 3a MPHUHIMMOM

ENEKTPOHEITPANLHOCT] PO3HHHIE CYMA KATIOHIB 3aB#ANn Mae OyTH PiBHA CyMI aHIOHIB.
ZF'{J’ = Zf'k'

BUKOPHCTOBYIOMM L0 PIBHICTb, MOMKHA BHIHAMMTH BMICT HATPIK, QUHOID 3 LIECTH
OCHOBHHX LOHIB NPH dHANITHYHOMY BH3HA4EHH] I STH 1HILIHX,

Na' = (rCl + PHCO, + rSO%) — (rCa” + rMg")

XiMIMHHH CKIAL NPUPOIHMX BOA NPHIHATO BUPAKATH Y BATOBIH 10HHIH, €KBIBAJEHTHINA
| MPOUEHT-eKRIBATEHTHIH (hopmax.

TIpouenT-expisaneaTHa Gopma & Moaudikaiery exsisaleHTHOl Gopmi, Bona nokasye
BIIHOCHHH BMICT KOJKHOrO i0HY Yy 3aranbiiii cymi posumbenux ionis. Cyma KaTioHIB, 1O
JOPIBHKIE CyMI aHIOHIB, ckaanae 50%.

JLna HaouHOro 306paKeHHs XiMIYHOTO CKIany BOA 3acTOCoBYIOTE (hopmyay Kypnoga [1]
VY navomy BHIAAKY BOHA MaTlIMe BHIJIAL

(HCO,) (€D, (50,),

(Ca)yy (Na);(Mg)s
V HaRenieHOMY NMPHKIAA Ha3Ba BOAM Oyfe: MAPOKAPOOHATHA KANLIIERE,

pH6.7; Eh+260; T+18

1.0

CHUCOK BUKOPHCHIAIOT Jimepamypu;
1 [lybeit HB. Tl'inporeonoris ta iHxeHepHa reonorist Haeuanenuit nocidHuk. — lpaHo-
@paukisesr: [PHTYHI, 2010. - 262 c.

FEOJIOTTYHI MPOLECH TA BAJKJIUBICTL IX BABUEHHA

I'puzopyk Bozdan Bacuivosuy, cimydenm cpynu H3Mw-23-1
Haywoauit kepicnur: dow. xagredpu I'PH, Haritqayr Oaexcandpa Boaoounwupiena
Ieqno-Ppaniiaenktit HOMiOHAILRITE MEXHIVHUR YHIGEPCImem Ragmi me 2a3y

I'eonoriuni npouecH — Lie ABNINA Ta MeXaHi3MM, AKl pIADYBAIOTLCA HA 3emal, IMIHIOIYH 11
JOBHILUHITL BUTJIA Ta BHYTPILIHIO eTpykTypy. Jlo Hux Hanemwars npouecH, o GopMyioTh 3eMHy
KOpY, penbed)., CTPYKTYPY MIHEPAIbHUX PECYPCiB, d TAKONC Ti, WO BIUIMBAIOTL HA KIIMATHMHI,
riiponoritHi Ta DionoriiHl YMOBH nnaHeTH. BHeueHHA reonorivHHX NpPOLEciB Mae BaMIHBE
THAYCHHA 18 POAYMIHHA IMHAMIKM HAINOT 0AaHETH T4 3a0e3nedeHHs  PALiOHANBHOTO
BUKOPHCTAHHS 11 pECypeiB.

J1lo GCHOBHHX THTIB T@ONOTITHHX TIPOLIECIB HAMEKATL €HIOTeHHI (BHYTPILTHI) TA €K30TeHHI
(30BHImHAI) iponecn. ExporexH MPOLECH BKMOHAKTH BYIKAHI3M, 3EMIETPYCH, TEKTOHIYHI pyXH
Ta MarmaTisM, Bonn oGymoBieni eHepricio, Lo reHepyeThos B Haupax 3emii, Ta npu3BoAaTSL 10
dopMyBaHHsl TIPCHLKMX CHCTEM, YTBOPEHHS HOBHMX MiHepanie, 3MiH y Ov/oBi 3eMHO! KOpH.
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Hanpuxnaz, syikanivni BUBEpKEHHS CHPHAIOTb YTBOPEHHIO HOBHX OCTPOBIB Ta 3MIiHIOIOTDH
penbed. 3emaeTpycH, B CBOIO HEPry, He JIHIIE BUKIUKAKTHL PyiHYBaHHA, A il Aa0Th YsBASHHA
npo BHYTPimHK Gyaosy Jemii.

Ex3orenni npouecH, HaBNaK, NOB A3aHl 3 BILUIMBOM 30BHIIIHIX YMHHHKIB, TAKHUX AK BITPH,
BO/A, JILOAOBHMKM Ta rpaeitaiia. Jlo HMX Haiexare BUBITPIHOBAHHA, €pO3if, TPaHCNOPT Ta
akymynaiis ocanig. LIl npouecn dopmyioTe maHnmadTH, CHOPUSKTH NEPEMILICHHK Ta
NEPEPO3NOaLTY MIHEPAJIBHUX PEUOBHH, BINMBAIOTL HA (POPMYBAHHA [PYHTIB T4 BOSHHX
pecypeis.

Po3yMiHHS reQIOMYHHX NPOUECIB € KPUTHYHO BAXKMBHNM /1118 NPOrHO3YBAHHA NPHPOAHHX
KatacTpod, TAKHMX SK 3eMIeTPYyCH, BYJIKaHi4HI BHBEpIKEHHs, 3cyBW Ta noseni. Hanpuxnasn,
aHani3 AKTHBHOCTI TeRTOHIMHIX TUIMT T03RONAE IMEHIINTH PHSHKH, TIOB M3aHI i3 3eMIeTPYCaMI,
a MOCTIKEHHA PIUKOBEX epo3iil — 3amodiTTH TATONAEHHAM Y MiChKIX 30HaX.

Teonoriyuti 40CAKEHHS € TAKOXK KIH0HOBHMM 115 3a0e3neueHHs T0ACTEE Mi HEPAILHIMM
T4 eHepreTHYHHMM pecypcamy. BupueHHA MarMaTHUHMX [IPOLECIB IONOMArac BH3IHAYWTH
NepenexTHBHI ALUAHKN A8 Bua00yTKyY pya MeTanis, Takix sk 3ani30, Miabs 4 3an0to. Ocanosi
NOponH, WO YTBOPKIOTHCA 3ABIAKM EK3OICHHHUM [POLECAM, € [IKEPEIOM BYIUICBOAHIB —
OCHOBHOI'O EHEProHOCis CYHACHOT LIMBIMIBALLT.

Kpim TOro, reonoruHi npoLecH BIHBaTh Ha (hopMyBaHHS MiA3eMHIX BOJ TA POJIOBHLI
KopucHHx konanua, Posyminna uux mexasismis cnpuac pospolul exosoriuHo (esneuqHux
TEXHOMOri BHAOOYTKY Ta Paul OHANBHOTO BHKOPHCTAHHS PECYPCiE.

[eonoriuni  npouecH  BIAITPAKTE  KAKOYOBY poiak Yy  (OPMYBaHHI  HABKOIMIIHBOFO
cepeloBHINA TA BIUIMBAIOTL HA BCI ACNEKTH WHTTEAIANLHOCTI MOAHHK. [XHe mocniawenns mae
BUPIITATEHE 3HAUEHHA 1718 330€3MeUeHHs CTanoro POIBHTKY, 30ePeKeHHT MPHPOIHUX PECyPCiB
Ta MIHIMI3aUii BIAHBY NpHpOIHNX KatacTpod. Takum 9MHOM, BHBYEHHSA TeONOTIHHIX MPOLECis
€ He JIHIe OCHOBOK LA PO3yMinua ictopii 3emnl, a if sawauBuM uuHHHKOM 3a0esriederHs
MaidyTHLOTO NHOACTBA.

TEILTOBIII HACOC SIK HEBLI€MHA CKJIATOBA EHEPT OHE3AJIEAKHIIX
CIHIOPY 1

Nepunoecorkun LT., acnipanm cpynu A183-24
Hayroeui kepiernur: npodh., Kpuarniscoruir € 1.
Teano-@panKiecokiill HAWIOHATLHIUT MEXHIYHITL VHIGEPCUmem Hagdnii 1 2azy

CyuacHIIT CBIT CTIKA€TBCA 3 HATATBHOK MOTPe0ol0 V 3MeHIIeHH! BIKILIB MaPHIIKOBIIX
rasiB Ta NUIBNIIEHH] eHeproeekTBHOCTI [ 1], OxHIMM 13 KTIOWOBIHX pIOIeHs U8 T0CATHEHHA X
UUieil € BIPOBATKEeHHS eHeproe()eKTIBHIX TeXHOIOTH V OVIIBHINTBO, 30KpeMa. TeIIOBIX
Hacoc1B. TerIoB1 HacOCIH — 1@ CIICTEMIL, 110 BIIKOPIICTOBYIOTh BLIHOBIIOBAH] [Kepe1a eHeprii Uit
ONATeHHA, OXOMOKEHHS Td MOCTAYAHHA Tapavoi BOII. 3HIDKVIOUH TPH HEOMY CHOKIIBAHHS
TpaniiiiHiX eHeprorociis [2]. Croroznl Bce OLTbllie yBArtl MpHBEPTaOTh CremiQitTHl TIHIT
TEIUTORIX HACOCIB, AK-OT Tl IO NPALIOI0TE HA OCHOBI eHepril MICEKOI KaHATI3a1ll, Ta HACOCTL, IO
BrkopcToByioTE CO: 5K XonooareHT [3].

Tennoei sacocu Ha ocHosr MicbKol KAHATB3ayil

Ipusyun oii: Ten;ioBl HACOCH, HIO BIKOPICTORYIOTH SHEPrii0 KaHAM3AMIL. OTPHMYIOTH
TEM10 BUI CTIMHHX BOJ. #KI NOCTIHIHO LHPKYIIOIOTE V MICBKIX CcHcTeMax kaHamsami [3].
Temmeparypa miIX BoX 3a3BIMAall BHIIA. HIK HABKOMIIIIHE CepeliOBHINE, IO I03BOIAE
BIKOPICTOBYBATIL 1 ZUIs HATPIBY BOZI Ta ONaneHHs OVIUBek.

Lepesacu meniogux Hacocie #a OCHOGT KaxaIzayii:

Brcoka e)eKTHBHICTE: CTIUHI BONI € CTaOUTBHIM [IKepeT1oM Tella 3 BUIHOCHO CTATION
TeMIIePaTYPOIO, O NUIBIIIYE e)eKTHBHICTE podoTH Hacocy [3].

MiHIMI3aNIS BIKIIB: BHKOPICTAHHS TEeIIOBIX HACOCIB HA OCHOBI KAHANI3ALIl 3HATHO
JHIDKYE CIIOMKIBAHHS TIPHPOIHOTO Ta3y Ta BHKOMHOTO NaTnea. mo 3Menmye suxivm CO: [1].
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CKOpOUeHHs eKCILTyaTAIlIiiHIX BUTPAT: TAKUII THIT HACOCIB 3HIDKYE BHTPATH HA ONAJIeHHS
Ta raps4ay Bojy, 3a0e3meuyroun Oy/iBiIl eHepri€lo MPaKTHIHO Oe3repepBHO 3aBISKH CTaOLUIBEHOCTL
TeMIIepaTypH KaHaI3aIllifHuX Box [3].

Ipuxnaou suxopucmauHa:

KomyHamsH1 TUIPHEMCTBA Ta OaraTONOBEpX0B1 OYIIBIL: BHKOPUCTAHHA KAHATI3AIIITHIX
TEIUIOBHX HACOCIB MOJKE 3HI3UTH BHTPATH Ha ONAJEeHHS TA rapsdy BOAY Y BEIHKIX JKHTIOBHX
OyaMHKAX Ta KOMYHAJIBHIX 00'ekTax [2].

KomepiitHi 00’€KTH: 3aCTOCYBaHHSA TaKHX CHCTEM Ha IIIPHEMCTRAX, 30KpeMa y chepi
oOciayroByBaHHd,  JolOMara€  MIJTPHMYBATH  CTadHii  PO3BHTOK  Ta  IIIBHIILYE
eHeproeeKTHBHICTH [ 1].

Tennoei nacocu ra ocriogi CO:

Ipunyun oii: wacocm Ha ocHoBl CO., abo X KapOOH-TIOKCHIHI TEeILUTOBI HACOCH,
BHKOPHCTOBYIOTH CO: SIK MIPHPOIHMIT XOJI0I0areHT, 0 Ma€ 3HAYHO MEHITHIT BIUTHB Ha JIOBKULIA
nopiBHSHO 3 ¢ropoannmu razamu (HFC) [4]. Ile mo3Bonse CTBOPIOBAaTH €KOJIOTTIHO YHCTIINI
CHCTeMH OMaJeHHs Ta 0XOJIO/DKEHH.

Ilepesazu mennosux Hacocie Ha CO;:

Exonoriunicte: CO: Mae€ HH3bKHI TIOKa3HMK TIOTEHINANY TJIO0ATBHOTO TOTEIUTIHHS
(GWP), mo poOuts ioro ekosioriaHo Oe3meunmM BuOopoMm [4]. Bukxopucramas CO: sk
XOIIOJIOATeHTY TAKOX 3HIDKYE 3aJIeXKHICTB BT XIMIYHUX CITOIYK, O MAKOTh IIKLITHBHIT BIUTHB Ha
030HOBHII HIap.

Bucoknit xoedimienr edextuBHOCTI (COP): KapOOH-TIOKCHIHI TEIUIOBI HACOCH
JIEMOHCTPYIOTH BUCOKY e(DeKTHBHICTH pOoOOTH, OCOOIHBO PH HU3HKIX TEMITEPATYpaXx, IO POOHTH
X MPIIATHIMI TS XOJIOTHHX KTIMAaTHIHHX YMOB [2].

Bemikuii TeMepaTypHIil /Ilalla30H: TaKI HACOCH MOJKYTB ITPAIFOBATH B 3HAUHO MIMPIIOMY
TeMIIEpaTyPHOMY JIlaIla30Hi, 3a0e3MeTyroun SK OIaJeHHs, TaK 1 rapsaay BoIy A/ OyaiBens [4].

Cahepu 3acmocysanna COz mennogux Hacocie:

JKuTnoBmit ceKTOp: 3aBIAKI €KOJOTIYHOCTI Ta BHCOKIT edekrnBHOCTL, CO: TemioBi
HACOCH CTal0Th MOMYISIPHIM BHOOPOM IS eHeproHe3aIe)KHIIX MIPUBATHHX OyiHKIB [1].

IHycTpianbHi 00'€KTH: Y IPOMICIOBIX OYIIBIIAX, /Ie TIOTPIOHO MIATPHMYBATH CTaOLTBHI
TemneparypHi pexnmu, CO> HACOCH TaKOXX MOXKYTh OYTH eKOHOMIUHO BHTLTHHMII Ta
eKOJIOTTUHUMH [4].

Buriuxku ma nepcnexkmugu eNposadiceHHs

TlouaTKoBI IHBECTHIIIi: BHCOKA BapTICTh YCTAHOBIEHHS TEILIOBHX HAacociB (0cobmmBo 3
IHHOBAIITHIMH TeXHOJIOTLIMIH, SK HAacOCH Ha ocHOBI KaHamzamii i CO:) € 3HauHnM Oap'epom
711 MACOBOTO BHKOPHCTAHHA. IIpoTe ekOHOMISA eHepril Ta 3HIKEHHS eKCIUTyaTallilHIX BHTPAT 3
7acOM BHIIPABIOBYIOTE BKIAJAeHHS | 3].

HeoOxinHICTs MUIBHIIEHHS 00I3HAHOCTI Ta MIATPUMKA JI€PKABH: JUIA MOIIHPEHHS TaKMX
CHCTEM BakINBl IH(OpMAIiiHI KaMITaHil, CyOCHIIi Ta JepiKaBHI MPOTpPaMH IIITPHMKH, IO
CTHMYJTIOIOTE TIEPEXO0/INTH Ha BITHOBIIIOBaHI JDKepena eHeprii [2].

IaTerparis 3 IHIIIMH eHeproedeKTHBHHMHI TEXHOIOTLIMHI: TEILTOBI HACOCH MOXYTh CTaTH
mre OUTBII e)eKTHBHIMH Yy IIO€HAHHI 3 COHSYHAMU TAHEAMH Ta aKyMYTIOIOUHMI CHCTeMaMIL,
IO CTBOPHTE IHTETPOBAHI PINIEHHS I eHeproHe3aleXXHuX OymiBens [1].

Bucnoeku

TemnoBi HacocH, N0 BHKOPHCTOBYIOTH €Heprilo Mickkoi kaHamizamii ta CO: sk
XOJIOJI0areHT, € CYYaCHUMH PINIEHHIMH U MUIBUIIEHHS eHeproeeKTHBHOCTI Ta eKOJIOTTIHOCTI
OyxaiBerns [4]. BoHH MOXYTh 3HH3NTH BHKIJIH TApPHHKOBHX Ta3iB, 3MEHIIHTH 3aJeXHICTh BiJI
BHKOITHOTO IAJIBA Ta 3HI3UTH eKCIUTyaTalliiiHi BUTPaTH. 3aBISIKH IIHM IlepeBaraM Taki CHCTEMH
MAalOTh BEJHKHIl MMOTeHIall /IS IHTerpallil y HOBI eHeproHe3alexHi OymiBIi Ta MoJepHi3allii
ICHYIOUHX CIIOPYII.

TemoBi HacoCH — I1e BaKITHBHIT KPOK Y PO3BHTKY €HeproHe3aIe)XHIX Ta CTAIHX Oy/IiBeb,
1 MafiOyTHE 32 TEXHOIOTLIMII, SKI BHKOPHCTOBYIOTH BIIHOBIIOBAHI JpKepela eHeprii, 30KpeMa,
eHepriio CTIYHHX BOJ Ta Oe3meuHi A1 JOBKULIA X0J010areHTH, Taki 1k CO: [3].
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