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Poszensanymo npobaemy eusedenux 3 excnayamayii nagpmoeazosux ceeponosun. Ilpoananizosano paxmu Hao-
XOOJICEHH S I3 YUX CBEPONOBUH BY2Ne80OHIE MA THUWUX CYNYMHIX HeDe3NeUHUX PEeYOBUH Y HABKOIUUHE NPUPOOHE Ce-
peodosuuje ma HACIIOKU, WO SUHUKAIOMb. Brazano na axmyanbHicmes 3acmocy8ants KOHKpemHUX 3axo0ie 0.isi none-
PeOdICEH s eKON02IYHOT Kamacmpou.

Teopemuyno 00CHiOAHCEHO BNAUE 3aHE0OAHUX HEKOHMPOTIbOBAHUX HADMO2A308UX C8EPONOBUH HA HABKOJUWHE
cepeodoguuye. Po3pobreno cxemy nomenyitino2o 6nau8y Ha O0BKiLIS Maxkux ceeponosut. IIposedeno 00caioicenHs
0es’ amu 6usedeHux 3 excniyamayii Haghmozazoeux ceeponosun Ha mepumopii nooauzy c. Coromeuno boeopoouan-
cbko2o pationy leano-Ppankiecvkoi odbaacmi. 30iticHena oYinka 00CTIOACYBAHUX CEEPONOBUH 34 WUICMbMA NOKA3ZHU-
Kamu, cepeod SIKUX PO3MAUuLy8ants C6epON0SUH GIOHOCHO HACENEHUX NYHKMIG, PIYOK, 306HIWHIL cmaH 001a0HaAHHS,
HAABHICTNG 308HIWHIX NPOAGIE BUMOKIG 8V21e800HI6 mowjo. Busnaueno cman ceeponosun ma ix eniug Ha npuieny
Mepumopiio 8i3yaibHUM Memooom ma 3a 0onomozoio eazoauanizamopa <JO30P-C-M». Ha okpemux ceéeponosu-
HAX BUABIEHO 3A0PYOHEHHSI NOBEPXHI GUMOKAMU Hapmu, 3a@ikco8ani GUKUOU Memany, GI03HAYEeHO Hebe3neune
PO3MAULYBAHHS C8ePON0BUHU GIOHOCHO cellimebHol mepumopii ma piuox, HesKicHi abo 8i0cymHi ingopmayiini Ho-
cii. Pozensinymo memoou pedegenonmenmy c6eponIo6ut, wo usedeHi 3 ekcnayamayii. Pozpobneno nponosuyii wjo0o
3MEHWEeHHS He2amUBHO20 6NIUEY HA HABKONUUWHE NPUPOOHE Cepedosuuye YUx c8epOsioGUH.

KitouoBi ciioBa: cBepIIOBUHHM, 3aHeN0aHI Ha(TOTa30Bi CBEpUIOBHHU, €KoJIoTidHa Oe3reka, 3a0pyIHeHHS aT-
MOC(EpHOTO MOBITPs, 3a0pyJHEHHS JOBKIJLIS.

Paccmompena npobrnema negpmezazosvix ckgadicum, gvigedenvix u3z skcnayamayuu. Ipoananusuposansi ¢hax-
Mbl NOCMYNAEHUSL U3 IMUX CKBANHCUH Y2TIe8000P0008 U OPY2UX CORYMCMBYIOUUX ONACHBIX 8eU4eCTNE 8 OKPYHCAIOUVIO
npUPOOnYIo cpedy U 803HUKarOWue NOCIe0CmaUsl. Ykazana axmyaibHoCms NPUHAMUS KOHKPEMHbIX Mep NO npeoyn-
PedHCOEHUIO IKOOSUUECKOU Kamacmpoul.

Teopemuyecku uccie008aHo GIUAHUE 3AOPOUEHHBIX HEKOHMPOIUPYEMbIX Hepme2a306blX CK8ANMCUH HA OKPY-
arcarowyro cpedy. Paspabomana cxema nomenyuansHo2o 8030eliceus Ha OKPYICAIOWYIO cpedy MAKUX CK8ANCUH.
Hccenedosano 0essimv neghme2asosbix cKeadcut, 6bi6e0eHHblX U3 okcnayamayuu onusu c. Conomsuno boezopoduan-
ckoeo paiiona Heano-@pankoeckoil oonacmu. Ocyujecmenena oyenka ucciedyemvix CKEAdM CUH No uecmu noKasa-
mensim, cpeou KOMOPbIX PACRONIONHCEHUE CKBAXMCUH OMHOCUTNENbHO HACEeNEeHHbIX NYHKMO8, DeK, 8HellHee COCMOosaHUe
000py008aHUsL, HATUYUE BHEUWHUX NPOAGLEHUL UCMOKO8 Yene6000p00os. OnpedeneHo coCmosHue CK8ANCUH U UX
BNUAHUE HA NPULELATOUYIO MEPPUMOPUIO BU3VATLHBIM MEMOOOM U Npu nomowu cazoanaruzamopa «/lozop-C-M».
Ha nexomopuix cxeasicunax oOHapysceHO 3a2pa3HeHue NOSePXHOCMU UCTNOKaMU Hehmu, 3adhurcuposansvl 8b16poOCyl
Memana, ommeyeHo ONACcHOe PACNON0NCeHUe CK8ANXCUH OTMHOCUMENbHO celumeOHOU meppumopuu U pex, Hexkadec-
meenuvle Ui OMCYmMCmeyom uHGopmayuontsvie Hocumenu. Paccmompenvt memoowl pedegeronmenma cK8aAMCUH,
8bIBEOCHHBIX U3 IKCHAyamayuu. Paspabomanvl npednodcenus no yMeHbueHUuio He2amugHo20 BIUAHUA HA OKPYIHCa-
I0WYI0 Cpedy dIMUX CKBANCUH.

KiroueBbie croBa: cKBaKMHBI, 3a0pOIICHHBIE He(hTEra30BbIe CKBAKMHBI, SKOJOTHIeCKast 0€301acHOCT, 3arpsi-
3HEHHUE aTMOC(HEPHOTO BO3/IyXa, 3arpsA3HCHUE OKPYIKAIOIICH CPEIbI.

The article deals with the problem of oil and gasammissioned wells. The facts of hydrocarbon fiaae
other related hazardous substances from these w¢tighe environment that lead to consequences baen ana-
lyzed. The importance of this issue and the ndagesstaking particular measures to prevent an egadal disaste
are determined.

Theoretical study of the effect of abandoned umotlatl oil and gas wells on the environment hasnbesr-
ried out. The scheme of potential impact on thérenment of such wells is developed. Nine oil aad decommis-
sioned wells near Solotvyno, Bohorodchany disthicano+rankivsk region have been studied. The estimadi
the studied wells has been carried out due to abameters, including the dation of wells with regard to towr
rivers; the external condition of equipment, preseof external hyrocarbon leaks. The state of the wells and
influence on adjoining territory by the visual methand with the help of "DOZOR-S-M" gas analyzey deter-
mined. The surface pollution by oil effluence hasrbdetected, emissions of methane have been eeadd th
hazardous location of wells in relation to residahtireas and rivers has been indicated. The methafdedevel-
opment of decommissioned wells are described. Badpdor reducing the negative impact on the ndtarairon-
ment of these wells have been developed.

! Key words: wells, abandoned oil and gas wells, mmvhental safety, atmospheric poidut, environment:
pollution.

Beryn MU, TOPIOYUMH, BUOYXOHEOE3NEUHUMHU Ta TOKCHY-
HadTtorazonpoMuciioBuii KOMIUIEKC HaJle)kaTh ~ HUMH pe4YOBHMHaMHU. Bci cTanii >KUTTEBOTO LUKITY
0 00’ €KTiB MiABHUIIEHOI €KOJIOTIYHOI HeOe3MeKH, [aHOTO KOMIUIEKCY CYIpPOBOKYIOTbCA 3a0pya-
OCKIUTBKM BOHHM MAIOTh CIIPaBY i3 JIETKO3aWMHCTH- HEHHAM HaBKOJHIIHBOTO MPHUPOIHOTO CEPedOBU-

26 ,‘ Po3Bigka Ta po3po6ka HacToBMX | razoBux pogoBuly  ISSN 1993-9973 print
2017. Ne 4(65) ISSN 2415-332X online



AKTyansHi nuTaHHAa HagbrorazoBoi rany3i

a. 3HaYHa KiJTBKICTh HAYKOBO-IOCIIiTHUX POOIT B
ramy3i eKoJoriuHoi Oe3NeKd MpPUCBSYEHA eTaram
PpO3pOOKH, TpaHCTIOPTYBaHHsI, 30epiraHHs Ta mepe-
pobku ByriieBomHIB. OcoONmMBOi yBarm Ha JaHUM
gac OTpeOyIOTh BUBENCHI 13 €KCILTyaTallii cBepI-
noBuHU. 3a nanumu [1] tineku B CLIA HanidyeTs-
cs OMM3bKO 3 MITH. 3aHEI0AHUX CBEpAJIOBHH. JlaHi
CBEPJIJIOBHHU € JDKEPETIOM HAJIXODKEHHS B aTMOC-
(dhepy MapHUKOBHX Tra3iB Ta OE3KOHTPOJILHOTO BH-
TOKY BYTJICBOJIHIB B JTOBKiJIIA.

AHaJi3 cy4acHHX 3aKOPIOHHMX i BiTUM3-
HAAHUX JOCJTiIzKeHb i myOaikaniil

Hadrora3oBi CBep/UIOBHHM, IO BHBEICHI 3
eKCIuTyaTarlii, CTaHOBJISITh HeOe3MeKy IS JOBKiJI-
JIsL, SIK JKEPEIIO BUTOKIB METaHy —rasy, IO CIPHsIE
YTBOPEHHIO NIAPHUKOBOTO eeKTy Ha mianeTi. Tax,
HaykoBIIiB 3 [IeHCITBBAaHCHKOTO YHIBEPCUTETY, SKi
BUBYAIIM 3aHENOAHI CBEPIVIOBMHH, BCTAHOBWIIH,
O eMiCis MeTaHy BiJj HOCIIDKYBaHMX 00'€KTiB
cknanae 4-7% Bin 3aranbHOi KiJBKOCTI aHTPOIO-
TCHHHMX BHKHJIIB METaHy Ha TepuTopii mrary [len-
cinpBadis [1]. CepenHi BUKUAN METaHy i3 IIUX CBe-
PAJIOBUH CTaHOBIATH Onm3bko 0,27 kr/moby Ha
CBepUIOBHHY. 3a maHuMHU Pociiickkoro MiHicTepc-
TBa MPHUPOAM 3 7S THC. CBEPIUIOBUH / THC. € He-
KOHTPOJILOBAaHUMH, 1 Yepe3 HUX BiJ0OyBarOTHCS BU-
TiKaHHS BYIJIEBOJAHIB. A TepuTopito Oinsg cenuia
Bbepeke B Jlarectani MoXHa Ha3BaTH 30HOIO €KOJIO-
TIYHOIO JiMXa uepe3 IMOCTiHHI po3iuBH HapTH i3
3aHe10aHUX CBEPJIOBHH [2].

[To6mu3y AcTpaxaHi 3HaxXOOUTHCS TA30KOH-
JICHCATHE POJIOBHILE 3 BEIHUKOIO KUIBKICTIO CBEPI-
JIOBWH, BUBEACHUX 3 eKcIuTyaraii. YacTuHa 3 HUX
€ HE3aKOHCEPBOBAHMMH. ICHY€E TMOTEHIIIHHA 3arpo-
3a BUXOJy Ha TIOBEPXHIO TaKOro HEOE3MEeYHOTO
rasy, K CIpKOBOAEHb. 3a CJIOBaMH JIOKTOpa 0iojo-
rivHuX Hayk, npodecopa, dYIeHa-KOPECIIOHICHTA
PAH O. fI650k0Ba, SIKIO CipKOBOJICHb BUPBETHCH,
BiH HaKpHE MicTO. JIFOaM 3aTHHYTH IPOTSATOM IT'SITH
xBwinH. CipKOBOJIEHb — II€ OTPYTa, BiH BHKIIUKAE
HepBOBO-napayiTHyHy Aito. Y 197071 poku Oymnu
BUTIAJKU, KOJU BUKUIOM CipKOBOJHIO HAaKpUBAJIO
HAaBKOJIMIITHI Cea, 1 O TUHYIH. ACTpaxaHChKe
Fa30KOH/ICHCATHE POJIOBHIIE BiJPI3HSETHCS BENH-
KnM BMicToM cipku. CipKy BHIOOYBAIOTh i yTHIIi-
3YIOTb. A CIPKOBOJICHB, SIKHH CYNPOBOIKYE Ta30- i
HapTOBUAOOYTOK, CTAHOBUTH BEJIWYE3HY EKOJIOTi-
yHy HeOe3mneKky. Bin Moke mpopBaTHcs HE TUIbKU
31 CBEP/UIOBHH, a i 3 TpyOonposoxy [3].

Ha TepHTopi'l' HalllOHAJILHOTO TMapKy «by3y-
JIyKCBKUH O1p», 0 3HaX0auThest B OpeHOyp3bKii
o0macTi, icCHye TeXHOTeHHa 3arposa, siKy CTBOpIO-
I0Th Ha(i)TOBl CBEPJUIOBHHH, TIPOOYPEHi MOYHHAIO-
yn 3 1972 p. 3adikcoBano mpocouyBaHHS HadTH
Ha IOBEPXHIO, MPOIyCKaHHS ra3y, MepeBUIICHHSI
I'’IK ByrneBomneBoi cupoBunu. Ha Tepuropii Ha-
LIOHAJIBHOTO MAapKy QIKCYEThCS Pi3KHUil 3amax rasy,
10 TIOTHUPIOETHCS TAJIEKO 3a MeXKi KOPIOHIB [ijIs-
HOK, Ha IKMX 3HAXO/AIThCS CBEPAIOBUHH [4].

3a nannmu Komitery reonorii i HaapoKopuc-
TyBaHHs MIHICTEPCTBA CHEPreTHKU Ta MIHEpajlb-
HUX pecypciB Kazaxcrany B ATHUpPYCBKil oOmacTi
128 cBepaioBUH, IO BUBEACHI 3 EKCILIyaTallil,
3aTOINIEH] Y pe3ybTaTi miaioMy Boja Kacmifickko-
ro mops, a 1400 Takux OAMHUIL 3AJIUIIAIOTHCS B
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30HI MOXIIMBOTO 3aTOIUICHHS. B iHIMMX 00macTsx
HaTOBOrO palioHy icHye Taka X mpoOsema. Lli
CBEPJUJIOBHHH, SIK 3a3HAYCHO B cTaTTi «Ka3axcraH-
CBKOI TIpaBam», € “MiHaMu croBiabHeHOl mii” [5].
IlinTBepKeHHSIM  KaTacTpoidHOI  €KOJIOTIgHOT
cutyauii y Bojax Kacmilicbkoro mMops € macosa
3aru0enb NTaxis, AeAb(iHIB, puOH BHACITIIOK BHU-
TiKaHHs HaQTH 3 JIKBIJIOBaHMX Ta 3aKOHCEPBOBA-
HHUX CBEp/UIOBHH, aBapiii Ha CBEP/JOBHHAX TOIIO.
Ile Bukinkae HeOe3neKy neperBopeHHs Kacmiro y
MepTBe Mope [6].

Ha Tepuropii Ykpainu npobnema 3anea0aHux
CBEPJUIOBHH IIOCTA€ TAKOXK HA/I3BUYAiHO TocTpo. Ha
IIpukapratTi ekcruryaTarito HaTorazoBux pomo-
Bui po3nodaro B 504 pp. XIX cT. 3a monomororo
mryphiB-KOJOA3IB Y MICUSX MPUPOAHUX BUXO/IB
HadTH Ha AeHHY noBepxHIO. 3 80x pp. XIX cr. Ha
UX poJoBuIIax npodypeno 3629 cBepanoBuH Oa-
TaTOKOJIOHHOT KOHCTPYKIIii 0e3 IieMEeHTyBaHHS KO-
soH. ITonax 60% nux CBEpIOBUH — y 3aHeA0aHO-
My cTaHi. IcTopuyHO CcKianocs, Wo Ha TEPUTOPIi
PO3pOOIIIOBAHNX PONOBHIL YTBOPHIIUCS HACEJICHI
NYHKTH 1 MicTa. TakuM NpUKIazoM MOKe CIyry-
Batu MicTo bopucnas JIbBiBChKOI oOmacti. 3 1972
POKy Ha TepUTOpii TIPHUYMX BiIBOIIB POIOBHII]
[Mepenkapnarts, MmO pPO3pOOIAIOTHCS, 3'SIBHIIACS
BTOpWHHA 3ara3oBaHicTh. CKIATHICTh MpOoOIeMHU
3ara3oBaHOCTI TOJSATaja B HEBUBYCHOCTI MUISXIiB
Mirpauii ByrJIeBOZHIB, BiICYTHOCTI TEXHOJOTII Io-
Nepe/DKeHHsI 1 Jerasanii o0'exriB. Bynu po3pobie-
HI CIIOCOOM JIOKaNi3alii rasoBHUICHB, IO BKIIO-
4aroTh: OypiHHs JerasalliiHuX CBEPAIOBHH y MicC-
ISIX IHTEHCHBHHUX Ta30BU/ILICHb, BIIHOBIEHHS pa-
Hille 3aHEA0AHMX 1 JIKBIOBAHMX CBEPIOBHH,
JIera3amilo CBEP/UIOBHH 1 mypdiB-KONOAA3iB, JIiK-
BIJIAIil0 3aKOJIOHHHX TIIEPETOKIB BYTJCBOJHIB Y
CBEPJJIOBHHAX 3a JOMOMOro mapadiHoOiTyMHOT
CyMilli, yTUITi3alliio ra3y mijx Bakyymom [6].

[Ipobnema 3arazoBanocti M. bopuciaBa Bu-
BYajacs METOJIOM JIMCTAHI[IHOTO 30HyBaHHS
3emuti. Bynmo CTBOPEHO i BUKOPUCTAaHO METOIUKY
TEOXIMIYHOTO KOHTPOJIIO CTaHy 3ara30BaHOCTI IO-
BITpAHOTO OaceliHy BYTJICBOAHSAMH y KOMIUICKCI 3
CIIEKTPOMETPHUYHOIO IHTEPIPETAIIE€I0 MaTepialliB
aepOKOCMIYHHMX 3HOMOK, Ta METOIMKY BHABICHHS
LIAXT-KOJIOJA3IB METOAOM JeudpyBaHHs aepo-
KOCMIYHMX 3HIMKIB. Pe3yibTaToM INpOBECHHX
poOiT Oyin moOy0BaHI KapTH TeOXiMIYHUX aHOMa-
niit Teputopii M. bopucnas, Ha SKUX BiZOOpakeHO
nonan 40 anomaltiii, po3po0JIeHO IPHUHIIUITN METO-
JIUKW JTOCITiPKEHHST 3a0pYAHCHHS TMOBITPS ra3orio-
JOHUMU BYTJICBOIHSAMH MPUPOAHOTO MOXOPKEHHS,
YTOYHEHO Ta JOMOBHEHO KapTy JKepen 3a0pya-
HEHHs PUITOBEPXHEBOTO Mapy aTMOCc(epH ByTIie-
BOJHSIMH, CTBOPCHO KapTy JIIOUUX Ta 3aHEI0aHUX
CBEpUIOBHH 1 maxT-koioas3iB [7]. Ilpu 3a0pyn-
HEHHI BOJHHMX 00 €KTIB Ta IPYHTOBOTO IMOKPHUBY
IIKiJJIMBA JTisl HA OpPraHi3M JIOAWHHA OLTbIII PO3TST-
HyTa B 4Yaci, a TONIMPCHHS BHOYXOHEOE3MEUHNUX
BYTJICBOJHEBUX Ta3iB y MPU3EMHOMY IIIapi aTMOC-
(bepu MoXe CIIPHYMHHUTH X cranaxu i BuOyxu [8].

BucgitiieHHs HeBHpillleHUX paHile YacTHH
3araJbHoi npodJjeMu

Ha ocHoOBI mpoBeaeHoro axaiizy indopmariii,
sIKa CTOCYETHCSI MPOOJIEeMU BHBEICHUX 3 EKCILTya-
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Talii, HEKOHTPOJIbOBAHUX CBEP/UIOBHH, MOXHA
3pOOUTH BUCHOBOK, IO Y HAsSBHOCTI Majlo HayKo-
BO-JIOCIIIHUX POOIT, IKI BUCBITIIFOKOTH 1€ TUTAHHS
1 IUIIXW HOTO BUPIMICHHS B YKPaiHCBKIA HayKOBil
JiTepaTypi Ta 3apyOixHHX Jkepernax. Lle, B ocHo-
BHOMY, 3aco0u MacoBoi iHdopmarii, sKi KOHCTa-
TyIOTh KaTacTpodidny cuTyauiio B wiii cdepi. Ha
JaHUil Yac HAyKOBOIO CILIBHOTOK NPUALISETHCS
HEJOCTATHHO yBaru JI0 MUTAHHS €KOJOTiYHOi Oe3-
MeKW BiAMpanboBaHUX cBepuioBHH. CTaH IUX
CBEPUIOBHH MOTpPe0y€e MOCTIHHOTO KOHTPOIIO i
PO3pOOKHU 3aXOJliB €KOJIOTIYHO-0E3MeYHOr0 TOBO-
JoKeHHs1. TOMy aKkTyaJbHUM NHUTaHHSIM € BUBUYCHHS
€KOJIOTIYHOI CHTyarlili BUBEIECHUX 3 CKCIDIyaTarlii
CBEP/UIOBHH Ta LUISXHU ITONEPEIKECHHS KaTacTpo-
(hiYHMX HACTIAKIB.

IMocTanoBKa 3aBIaHHS

['moGanbHMii HETaTUBHUHN BIUTHMB HagTOTa30-
BUJIOOYBHOI Tamy3l CKIamaeThCs 3 JIOKATBHUX
BIUIMBIB OKpeMHX ii 00'exTiB. ToMy BHpilIeHHA
€KOJIOTIYHUX THTaHb OMUHUYHHUX 00’ €KTIB (30Kpe-
Ma CBEpAJOBHH, IO BHUBEJACHI 3 EKCIUTyaTarfii) €
OJITHWUM 3 OCHOBHHUX 3aBJIaHb ISl TiABUIIEHHS €KO-
JIOTi9HO1 O6e3MeKn JaHOT TaTy3i.

OCHOBHUM 3aBJaHHSIM CTOCOBHO BHBEICHHS 3
eKCILTyaTallii CBep/IJIOBYH €:

- TEOPETUYHI JIOCII/PKCHHS iX BIUIMBY Ha JIO-
BKULIS,

- TIOJIbOBI TOCITIKEHHS,

- po3poOKa MPOMO3UILIH MO0 3MEHIIEHHS
HETaTUBHOTO 1X BILTUBY HA HABKOJIMIITHE MPUPOTHE
CepeoBHILE.

Bupimenns 3aBnannst

JlochipkeHHsT BIUIMBY Ha JIOBKULIS BHUBEJE-
HUX 3 eKCIUTyaTamii CBEpAJIOBHH € HEeOOXiIHUM
eTarioM Ui OI[IHKY TPWYMHHO-HACIIIKOBUX TCH-
NEHIH Ta BUABJICHHI HAWOUIBII HeOE3HMEUHUX
eKOJIOTIYHUX CHTYyaIliid. 3aBepIIaJbHUN eTarl KHUT-
TEBOTO MKy HA(TOra30BHX CBEP/JIOBHH Xapak-
TEPU3YETHCS MiIBUIICHUMH PH3UKAMU BUHHKHCH-
HS HEKOHTPOJIHOBAaHHMX IMPOIECIB, SAKi MOXYTh
CIIPUYMHATH HeOe3MmeKy s AoBKiuIsl. Ha mi3Hix
Ta 3aBEpIIANILHAX eTanax obOjagHaHHS HadTOBUX
Ta Ta30BUX CBEP/JIOBUH € HEJOCTATHBO HAJIHHHUM,
MOKe OyTH TOIIKOKEHE y Pe3yJIbTaTi arpeCUBHO-
CTi cepenoBHIa. 3 YaCOM Y CBEPIIOBUHU MOXKYTh
pyJHYBAaTHCS. LIEMEHTHI MICTKH, BiIOYBA€TbCS KO-
pO3isi THPIOBOTO YCTaTKYBaHHs i caMoi KOJIOHH,
L0 CIPUYHMHSE PO3TEPMETH3ALIIO CBEPUIOBHHH.
Hacninkom naHoi cutyauii € HEKOHTPOJIbOBaHE
3a0py/IHEHHS [UIACTOBHMX BOJ, IPYHTIB Ta aTrMoc-
(hepHOro HoBITPSI.

Exomoriuni 3arpo3u mpUpPOTHOMY CEPEIOBU-
Iy BiJ BUTOKIB Ha)TH 1 ra3y Ipu eKcIuryartamii
MOKJIaAiB TEOPETHYHO MEHII MaclITaOHi IMOpiBHS-
HO 3 MOXIMBAMHU BUTOKAMH TICIIs 3aKiHYCHHS
po3pobku cBepIoBuHA. Kpim TOTrO, MpH eKCILIya-
Talli CBEPUIOBHHH 3a0pyIHEHHS MOXYTb OyTH
MoTIepe/PKEH] 1 JIIKBIJIOBaHI PI3HUMH  BiJOMHMU
MIPUPOJTOOXOPOHHUMH 3aXOJaMH, a Y CBEP/JIOBHH,
0 BHBEJICHI 3 €KCIUTyaTallii, y OUTBIIOCTI BUTA-
KiB KOHTPOJIb BiJICYTHIMH.

CelicMivHI PyXH MOXYTb aKTHBI3yBaTH Hajl-
XOJ[KCHHSI BYTJICBOJIHIB Y CBEPJJIOBHHY 1 CIPOBO-
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KyBaTH BUHHKHEHHS aBapiiiHUX BUKUAIB Ha(TH i
ra3y. IcCHyIOTh JaHi JZOCHiIKeHb Ta MPHUCYTHI pea-
JbHI (paKTH HaJIXOIKEHHS BYTJICBOAHIB 3 INIMOWH-
HUX IIapiB, IO CHPHYHHSIE HEKOHTPOIHOBAaHI BH-
TOKH (ITIOiMy YW Ta3y B JAOBKULIA NPU po3repme-
TH3aLil KOHCTPYKUIT CBep/IoBUHH. PosrainyBanHs
CBEPUIOBUH B 3aIUIaBax PIYOK IiJBHILYe HMOBIp-
HICTh Mirpamii ByrjeBOAHIB Ta 3a0pyIHEHHS Til-
pocdepu.

CBepUIOBUHM, y SKUX IIACTOBI BOJH € KOPO-
31i{HO-aKTUBHUMH, MiJAal0ThCSI YTBOPEHHIO KaHa-
JiB, yepe3 sKi BiIOYyBa€ThCS BUTIKAHHS BYTJIEBOJ-
HiB. [HOAI Taki cuTyanii GikCyI0Th y eKCILTyaToBa-
HUX cBepmyioBUH. [ repmeTm3ariii 3a30py Mix
00caHOI0 KOJIOHOIO 1 npo6ypeHoro TOpOOI0, B
O1TBIIOCTI BUMAJKIB CBITYMTH MPO HOTO HE33J0Bi-
JHHUK cTaH. 3a3HaueHl «CHpPUSATIMBI» YMOBU UIS
MPOSIBY BUTOKIB CYNPOBOKYIOTHCSI YaCTUMH T'PHU-
(dhoHamu, TOOTO BIAKPUTHMH BHUXOAaMHU HadTH 1
rasy Ha 3eMHYy IOBEPXHIO B IPHUCBEPATIOBHHHIN
30Hi [6].

3rigHo 3 iHopMalielo Ha 3aBepIICHUX CBEp-
JUIOBHHAX BUTOKH BYTJIEBOJIHIB (DiKCYIOTBCS Bi3ya-
neHO. [IpuOnm3HMI TepMiH CiykOm 00camTHux
TpyO cranoButh Bix 25 mo 30 pokis. Ilicns 3akin-
YEeHHS IaHOTO TepMiHy TPyOW depe3 3HOIIEHICTH i
KOpO3iI0 TOBWHHI MiJUIATaTH BIJHOBICHHIO a0o
mikBinauii (tammnonyBaHHs). PeMoHTHI poOoTH mie-
pendayvaroTh MOBTOPHE LIEMEHTYBAaHHS THpJa CBe-
PIVIOBUHH, OJHAK 00CajlHa KOJIOHA ITiA€ThCs 110~
JanblioMy pyiiHyBaHHIO. Yepes ue 3a0pynHCHHs
HaJp MOXe BIAOYBAaTUCS NMPUXOBAHO I MPSIMyBaTH
JI0 BOJOHOCHUX T'OPU30HTIB, @ 32 HASBHOCTI CIIpHU-
ATIMBAX YMOB (MPOHMKHKX IUIACTIB MOPiMT) HAIXO0-
JMTH B aTMOC(epy y BUIIALI Ta30NpPOsBIB B OKO-
nuLi cBepAnoBUHH — rpudoniB. Tomy Taki 3axoqu
MO’KHA BBaXKaTW IIKiIJIMBUMH, 3 €KOJOTIYHOI TOY-
KH 30pYy.

Ha puc. 1 npeacraBieHo cxeMy CBEpAJIOBUHY,
MO0 BUBENCHA 3 eKCIUTyaTallii, i MOXJIUBI IIIJIIXH
HAJXOJPKEHHsI BYTJICBOAHIB Y Pi3HI CEpEeIOBHUINA 3
PI3HHUX PO3repMETU30BaHUX MAUISHOK 0OcCamxHuX
KOJIOH.

1) BeronHa Tym0a, SIKYy BCTaHOBJIOIOTH HPH
BHUBCJICHHI CBEPIJIOBMHH 3 EKCIUTyaTallii 3aMiCTh
THPJIOBOTO 00JIaIHAHHS.

2) Konpykrop — o0cafiHa KOJIOHa s 1301110~
BaHHS BEPXHiX BOJOHOCHHUX IJIACTIB.

3) BogoHocHwMiA mmacT.

4) 3aneMeHTOBaHHN KOHAYKTOP INCIS HOTO
OITyCKaHHS.

5) 3aemMeHTOBaHA JISHKA MEPIIOi TEXHIYHOT
00caIHOI KOJIOHH B KOHIYKTOPI.

6) 3ameMeHTOBaHA IiISHKA TIEPIIO] TEXHITHOT
00camHOT KOJIOHH Y BIIKPUTOMY CTOBOYpi CBepi-
JIOBUHH.

7) eprua TexHiuHa 00CaHA KOJIOHA.

8) Posrepmern3anis apyroi TexHiuHOI oOca-
HOT KOJIOHM Ha JiISHII, 00Ca/pKeHIl MepIIor TeX-
HIYHOIO KOJIOHOIO.

9) 3arneMeHTOBaHA UISHKA IPYroi TEXHIYHOT
00caHOi KOJOHH B 00CA/DKEHIM TEPUIOK TeXHIY-
HOIO KOJIOHOIO CBEP/JIOBHUHI.

10) Posrepmerusariist eKCILTyaTaIliiiHOl KOJIO-
HU Ha JUISHIN, 00CapKEHId APYrorw TEXHIYHOMO
KOJIOHOIO.
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Pucynok 1 —Cxema ekciiryaTanifinoi HaQTora3oBoi cBepaI0BUHI
i3 MOKIMBHUMM HeCIPABHOCTSIMM IrepMeTH3anii 00caHol KOJIOHH

11) 3anieMeHTOBaHA JiNISTHKA €KCIUTyaTaIiiHOT
KOJIOHH B OOCAaDKCHIN JPYror TEXHIYHOI KOJIO-
HOIO CBEPJIOBHHI.

12) /Ipyra TexHiyna oOcaHa KOJIOHA.

13) 3anlemMeHTOBaHA AUISIHKA PYTOi TEXHIYHOT
00caJHOT KOJIOHH y BiIKPUTOMY CTOBOYpi CBEpI-
JIOBHHU.

14) 3anemeHTOBaHA IiAHKA €KCILTyaTaIliHOT
KOJIOHH Y BIAKPUTOMY CTOBOYpi CBEpAJIOBUHH.

15) ExcryarariiifHa KOJIOHA.

16) [IponykTuBHUI HaTOTa30BUI TOPU30HT 3
BHCOKHM IIJTACTOBUM THCKOM P;.

17) Tepdopariist ekcIIyaTamiiiHOi KOJIOHHA B
30H1 MPOAYKTUBHOTO TOPH30HTY 16.

18) Posrepmern3altisi eKcIuryaTaliitHO KOJ10-
HU B HEOOCAHKEHIN KOJIOHI.

19) MoxuBe TPOHUKHEHHS (IIIOITY 3 BHCO-
KHUM THUCKOM B Iu1acT 203 HU3bKUM THCKOM Ps.
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20) ITponyKTUBHHH IJIACT 3 HU3BKUM THCKOM
P».

21) PosrepMmern3zaliisi B HIDKHIN Y4acTHHI €KC-
TUTyaTaIliifHOT KOJIOHHW, sKa OOCa/pKeHa IpPyroro
TEXHIYHOK KOJIOHOFO.

22) Posrepmetun3ariist Apyroi TEXHIYHOI KOJIO-
HU Y BIIKPUTOMY CTOBOYPi CBEPIOBHHH.

23) Ilepemimiennus (aoiny i3 mracra 203 Hu-
3bKHM THCKOM P, Miciisi mOTpamisiHesA B HBOTO TIO-
TOoKy 19 i3 BHCOKMM THCKOM y TOBEpXHEBi BOJSIHI
ractu 3.

24) Tepemimmenns ¢roixy 10 BOASHOTO IUIa-
cta 31 Ha MOBEPXHIO, B TOMY YHKCIIi B aTMOchepy.

25) Posrepmern3artis mepiioi TEXHIYHOI KO-
JIOHH.

26) Ilepemimennst ¢uroiny A0 BOASHOTO IoO-
PHU30HTY 3 Ta B TIOBEPXHEBI BOJIH.

27) HekoHTpONbOBaHMI BUXi (IIIOiAY Ha I110-
BepxHIO (BoHI 00’ €kTH, aTMOC(hepa).

—
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IIpu xoHcepBanii nna  ineHTudikamii cBep-
JIOBUHH BUKOPHUCTOBYIOTH MITKH. Y JIESKUX BUTIA]I-
Kax MpHU HACTYMHOMY CiIbCBKOTOCHOAAPCHKOMY
BUKOPHUCTaHHI 3eMellb CBEPJIOBUHY 3ariTyllyBajy
Ha rnOuHI He MeHie 2 M. HemaBHi cBepaioBHUHH,
110 BUBEJICHI 3 €KCIUTyaTallii, MOKHa BU3HAYNTH 3a
iHpopMaliiHUMI MiTKaMH, aje JaBHi CBEPLIOBH-
HH CKIJIQJIHO 3HAWTH. OHUM 3 METOIB X I1CHTH-
¢bikarii € reopagapHe TOCTIKCHHS TEPUTOPIi, sIKe
NpU3HAYCHEe JIIS  BUSIBICHHS ITiJIIOBEPXHEBUX
CTPYKTYPHO-PEUYOBHX HEOJHOPIJHOCTEH PI3HOTO
MOXO/PKEHHS, 3YMOBJICHHX HEpPiBHOMIpHUM 3BO-
JIOXKEHHSAM BIAKJIAJIB, PI3HAM CKJIAJIOM JOCIIIKY-
BaHHUX IOPIiJ, OCOOIMBOCTAMH CTPYKTYPH 1 TEKC-
TypH mopiji (IIOPUCTICTIO, MAPYBATICTIO), HEOHO-
PIIHICTIO BifKJaAiB abo Marepiais, TPilMHyBaTi-
CTIO 1 /1epOPMOBAHICTIO CEPEAOBHILA, BKIIOYCH-
HSIM CTOpPOHHIX 00'exTiB [9]. Burisa 3anenbanux
CBEpJUIOBHH Ha €KpaHi Teopajapa HaBeJCHO Ha

Pucynok 2 —Bur.sia 3aHei0aHUX CBep/JIOBHH
Ha eKpaHi reopagapa [9]

MoaboBi JOCTiIKEeHHS CBEP/AJIOBHH.
ITonpOBi1 HOCTIKEHHS MMPOBOIUIIUCS HA TEPUTOPIT
pomosuit moom3y c¢. Conorsuno, boropomguance-
KOTO paiioHy, IBano-®pankiBcekoi obnacti. Byno
HociukeHO 9 HaTOra30BUX CBEPIJIOBHH, sIKI BH-
BeJCHI 3 ekciuryataiii. OCHOBHUMHU KpHTEpisMH
JUIsL OLIHKM HMOBIPHOTO €KOJIOTIYHOIO BILUIMBY Ha
MOBKULISL Oynu: pO3TallyBaHHs CBEPIVIOBUH Bill-
HOCHO HACEIICHHX IMyHKTIB, PIYOK Ta IHIIMX 0CO0-
JTuBOCTEH penbedy, 30BHINIHIA CTaH O0JIafHAHHS,
ra3oBa 4yd Ha)TOBa, HASIBHICTh 30BHIIIHIX HPOSBIB
BUTOKIB BYIJICBOJHIB, HasBHICTh iH(OpMAaIliitHIX
HOCI{B.

[Ipu mocmimkeHHI CBEPIIIOBUH BUKOPUCTOBY-
BaJIMICh METOJM Bi3yalbHOI OI[IHKM Ta 3a JJOTIOMO-
roro npwiaaiB (tabmuns 1). Jinst BU3HaYEHHS ra30-
MOMIOHUX BUKHIIIB BYTJICBOIHIB BUKOPHUCTOBYBAB-
cs razoanamzatop «/1030P-C-M».

l'azoanamizatop «JI030P-C-M» npusnaye-
HUH [UI1 BUMIPIOBAHHS KOHIEHTPAIlil KOMIIOHEHTIB
Ta3oMOBITPSHOTO  CepeloBuIa  (roprodi  rasu
CnHm i _mapu 0O,, SO, Cly, CO, CO,): mina oxu-
HuIli Haiimenmmoro pospsany (0,1% HKHP (0,01%
06.) — roproui rasu i mapu; 0,1 mr/m® — TiOKCHA
Cipky; 0,01 mr/m® — XJI0D; 0,1%1)6. — IOKCHUJT Kap-
6omny, KHCEHB); rabapuTHi po3MipH
20k20x81mm; maca — 2,0kr.

B xomi moap0BHX JOCTIIKEHb BUSABICHO Ha(-
TOTa30Bi CBEPUIOBUHU, Ha SKUX Oylla TpOBEACHA
KOHCEpBallis 1 BCTAaHOBJICHA IIEMEHTHa TymOa
(puc. 3a) Ta HezakoHcepBoBaHi (puc. 30).
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Taoauus 1 —MeTtoau ouiHku Ta QikcyBaHHS
JaHUX MPHU AOCTIAKeHHI CBepATOBHH

Ne Ioka3Huk Merton oniHKH Ta
3/m ¢ikcanii mannx
1 | PozramyBaHHs Bisyanbhuii,
CBEPUIOBHHU (GPS)#agirarop,
(dhoTokamepa
2 | OcobmmBocTi BizyanpHwuii,
penbedy KkapTorpadiuHuii,
(dhoToxkamepa
3 | 3oBHimHIH cTaH BizyanpHwuii,
oOJIaHaAHHS (dhoToxkamepa
4 | 30BHINTHI IPOSBH Bizyanpnwuii,
BYTJICBOJIHIB razoaHaizaTop,
(dhoToxkamepa
5 | Ilpusnauenns cBepa- | BizyansHuid,
70BHH (ra30KOHACH- | 3i CITiB )KUTEJIB,
catHa 4u Ha)TOBA) ¢dorokxamepa
6 | Hassuicts indopma- | Bisyanbhuii,
IHHUX HOCITB (hoTokamepa

[Tig gac mocnimpkeHb OYJO BiAMIYEHO Hepalli-
OHAJIbHE, EKOJIOTIYHO-HeOe3MmeuHe po3TallyBaHHS
OKpeMHUX 00'€KTiB. YBary NpHBEpHYJa CBEPHIO-
BUHA TIOOJU3Y PivKH, KA, 31 CIIB MiCUEBUX XKHUTE-
JIiB, HEOJHOPA30BO 3aToIuoBanack. Ha ranii cse-
PIVIOBHHI BCTAHOBJICHO MPOTHU(OHTAHHY apMaTypy
1965 poky, 10 CBIIYHTH PO 3HAYHUA BIK CBEPI-
moBuHU. Cepen MociipKyBaHuX 00 KTiB Oynu BU-
SIBJICHI T€PMETH30BaHI CBEP/JIOBHHHM, ¢ BCTAHOB-
JICHO IIEMEHTHY TyMOy (puc. 3a), Ta HErepMeTH30-
BaHi (puc. 30). 30BHIIIHIN cTaH 00JaJHAHHS CBeE-
PIUTOBUH BU3HAYaBCs SK HE3aJIOBUILHUH, YMOBHO
3aI0BUTBHANA Ta 3aM0BiIIBHUI. Pe3ympTaTé mocimi-
JUKEHB 3BeJleH1 B Tabmmii 2.

B pesynbraTi 00ciityBaHb CBEpAJIOBUH BCTa-
HOBJICHO:

- 3a0pyZHEHHS MOBEPXHI BUTOKaMH Ha(QTH
(Paxoserp Ne 1 Ta cBepaIOBMHA 3 HEBIZOMOKO Ha-
3BOIO);

- BUKHIU MeTaHy B atMmocdepy (MoHacTup-
ganu Ne8);

- HasABHICTH Ha OJIM3BLKIN BiACTaHi cemiTeOHHX
TepuTOpiii Ta piuku (prc.30);

- HesikicHi abo BigcyTHi (puc. 30) iHdopma-
LiiiH1 HOCI;

- y OUTBIIOCTI AOCHIIKEHUX 00’ EKTIB 30BHIIII-
Hili cTaH 0ONaJHaHHS 3aJ0BUTLHUI 200 YMOBHO
3aJI0BIIBHHM, OKpeMe 00j1amHaHHs AaTyeTbes 1965
POKOM;

- cepell IOCIHiPKyBaHUX 00’ €KTIB BHUIICHO
30%3 He3aM0BUILHUM CTAHOM OOJIaIHAHHS.

B xoni mocmimkeHb CTaHy CBEPAJIOBHH IPO-
BOJWINCH BUMIPIOBAaHHS BHKHIIB Ta30I0MI0HUX
peuoBnH. Ha pucynky 4a HaBelIeHO €KpaH raso-
anaiizatopa «/1030P-C-M» min 4ac 3amipis Bu-
KH/JIIB BYTJICBOJIHIB Ha CBEPJIOBHUHI MoHacTHp4a-
U Ne8, ne Oyno 3adikcoBaHO KOHLEHTpalii MeTa-
HY, sIKi HaBEJICHO Ha PUCYHKY 40.

IcHyroui Ta mepcneKTHMBHI HANPSIMKH BH-
KOPHCTAHHA i KOHTPOJIIO CBEPAJIOBHH, 10 BH-
BeJleHi 3 ekcmuryaTamii. Uepes 3HMWKeHHs Koedii-
€HTy HaTOBUI00YTKY Ha)TOBI KOMITaHii 3alliKaBH-
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Tabauus 2 — 3BeaeHi pe3yJbTaTH T0CTiIKeHb BUBEIEHNX 3 eKCITyaTauii CBepaJOBHH

Indop- | HassHicTh 3oBHimHI
Ne g?m{ 3;2332. ManiiiHi | HaceJIeHHX O;gggi" 3oBHiIIHINA cTaH  NMPOsABH
3/n 1 omlzﬂn (T/H) Hocii MYHKTIB, eabed o0JIaTHAHHS BUTOKIB
(+/-)  |Bimcranb (M) p Y BYIJIEBOIHIB
PAKOBCILE PiBHuHHA [pucyTtHi
1 Nel 1 H + 50m Micresicth, | HezanoBuipHMiA pO3IIUBU
- MacOBHILE HadTH
P l'opbucta | He3amoBinmbHMIA
2 aKOBEIlh H ) 30 . . . Bi .
Ne 7 M MICIICBICTh, | (HErepMeTu3o I7ICyTHI
B MACOBUIIIE BaHa)
Momnactup- T'op6ucra YMoBHO . .
3 yagu Nel H + S0t MICLIEBICTD 3aI0BLILHHN Bincyrni
Momnactup- T'op6ucra YMoBHO . .
4 yaHu Neb H + S0t MICLIEBICTD 3aI0BLILHHN Bincyrni
T'opOucra . . . .
+ : .
5 | Babue Ne3 r 4501 MicILeBicTD 3a10BUILHAN Bincythi
PiBumHa He{gggf;ﬁ{inn [pucyTtHi
6 | Hesimoma H - 30m piyuka Ha PO3JIMBH
Bincrani 30Mm apMatypa HaTH
1965poky)
Momnactup- I'op6ucta . . . .
+ : .
7 warm No3 r 100064 MICIICBICTD 3a10BIIbHUI Bincythi
T'op6ucta . N . .
+ : .
8 | babue No5 r 100G MICIICBICTD 3a10BITBEHII Bigcythi
Momnactup- T'opOucra - . | Tlpucyrni
9 yaHu Ne8 T 150G MICIIEBICTh HesanosibHuit BHUTOKH Ta3y

a —3aKOHCEPBOBAHA CB8EPOIOBUHA 31 BCMAHOBLEHOI0 YEMEHMHOW MYyMOOI0;
O — He3aKOHCEPBOBAHA CBEPONOBUHA, BUBEOCHA 3 eKCIIYamayii

Pucynok 3 —O6JamTyBaHHS BUBEJIEHUX 3 eKCILTyaTallii CBEpPIJIOBUH

JICS TEXHOJIOTIAAMU PENEBETONMEHTY CBEP/IOBHH,
sIKi B CBOIH OCHOBI BUKOPHCTOBYIOTb Pi3HOMAHITHI
peareHTH, OJHaK HEBiJOMO, YM IIi TEXHOJOTIl €
exomoriuno Gesnmeunumu [10]. OxgHuM 3 MeTOmiB
BTOPUHHOTO BHKOPHCTaHHS Ha(TOTa30BUX CBEpPI-
JIOBUH € TETPOTEPMANbHA EHEPreTHKa, sKa 0asy-
€ThCS HA 3POCTAHHI TEMIIEPATYPHOTO TPAMIE€HTY 3
rmbunoro. TeMmepaTypa B HaJpax MOXE CAraTH
BHCOKHX IMO3Ha40K puc. 5 [11]. Po3pobieni meTo-
JIMKH TIepeo0IaHaH s CBEPUIOBUH UISI BUKOPHUC-
TaHHS TEMIepaTypH MOPiJ, 10 3aIsATal0Th JJIs BU-
pobnenns enekrpoeneprii. L[ enepris € exomoriy-
HO YHCTOI0. BoHa MpakTHYHO € BCIOAW HAa TUIAHETI,
ajie IpuOJIM3HO IOJOBMHA BAapTOCTI OyIiBHUIITBA
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PIHHS CBEp/UIOBUH.
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JIOCUTH TIIMOOKUMH — TeMIIEpaTypa 3eMJl 3pOCTae
npubamsno Ha 25-50 rpamyciB 3a KOKHHH Kino-
MeTp. Bonmouac, rmubuna BifmpankoBaHux Had-
TOBUX CBEPUIOBHH MOXKE CKJIAJIATH KUIbKa KiloMe-
TpiB, i B 0araTbox 3 HUX 30€piraeTbcst TpyOOIpoBi-
IHa 1H(PpacTpyKTypa. YdeHl MPOIMOHYIOTh 3aKady-
BaTH B 3eMJII0 BOJY 3a CHCTEMOIO «Tpy0a B TpyOi».
Yepes mmpoky TpyOy Boxa HAIXONUTH BHHU3, 1€
HarpiBaetscs npubimzno go 130 °C. Ilotim uepes
BY3bKY LIEHTPaIbHY TPyOy piavHa BHTIKae Ha I10-
BEPXHIO 1 IPHUBOIUTE 10 PYXY MapoBoi TypOinu [12].

—
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CUrHATTU3ATOP-AHAITA3ATOP TA
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a —expan 2azoananizamopa <{O30P-C-M» nio uac 3amipie suxudie 8yeie600HIs;
6 — ounamirxa 3minu konyenmpayii CnHMua ceeponosuni Monacmupuaru Ne8

Pucynok 4 —OG0cTe:keHHsI BUBeJeHUX 3 eKCILTYaTalii cCBepAJI0OBUH
razoanaiizaropom JJO30P-C-M

1T

w

w /
w [
w /
all

a v 200 3000 4000 Lm

Pucynox 5 —3ajexknicTs TEeMnepaTypu
Bix raubuHu cBepaaoBunm [11]

BucHoBku Ta pekomeHaauii

[IpoBeneHo aHami3 icHyrUMX JKepen iHpOop-
Marllii CTOCOBHO €KOJIOTigHOI Oe3IMeKH CBEPIJIOBHH,
0 BUBEJICHI 3 €KCINTyaTallii, Ta BCTAHOBJICHO aK-
TyaJIbHICTh TAHOTO MTUTaHHS.

31ifCHEHO TEOPETUYHI TOCIIKCHHS BILIUBY
Ha JIOBKULIS BUBCICHHX 3 CKCILTyaTamii CBEpAIO-
BHH Ta PO3POOIICHO CXeMy CKCILIyaTalilHOi Had-
TOra30BOi CBEPIJIOBUHN i3 MOXIMBUMH HECIpPaB-
HOCTAIMHU TepPMETH3aLii 00cafHOT KOIOHH.

BHKOHAHO MOJIBOBI AOCIIKEHHS CBEPIO-
BUH, 10 BHBEJEHI 3 €KCIUIyaralii, i BU3HAYEHO,
mo Oym3bko 30% nociiKeHUX 00’ €KTIB MaloTh
HE3a/I0BUTLHUI CTaH O0JIaIHAHHS.

Ha ocHOBI mpoBeneHUX TEOPSTHYHUX Ta
MOJILOBUX JIOCTIKEHb CPOPMYIIBOBAHO PS PEKO-
MEHJAIIH 040 IIABUIIEHHS €KOJIOTIYHOI Oe3IeKu
HaTOTa30BUX CBEP/UIOBHH, 1[0 BUBEJCHI 3 €KC-
TTyaTarii:

— OpraHisyBaTH IOCTIHHMII KOHTPOIb BCIX
CBEPJUIOBHH, 1[0 BUBEJICHI 3 EKCIUTyaTallli;

— PO3pPOOUTH HAIIPSIMKH PaIliOHAILHOTO BUKO-
pUCTaHHS JIaHUX CBEPJAJIOBUH JJIsi CTBOPEHHS TIO-
CTIHHOTO KOHTPOJIIO;
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— BHUKOPHCTOBYBATH Ta30Bi CBEpJJIOBHHU 3
HEBHCOKHM THCKOM, SIKi BHBEACHI 3 €KCIDIyaTarlii
JUTSL MiCLIEBUX TTOTPEO;

— pO3BUBATH METPOTEPMAIBHY CHEPTETUKY SIK
€KOJIOT1YHO YMCTHH Ta MEPCICKTUBHUN HAIPSIMOK
ANbTEPHATHBHOI EHEPTEeTHKH;

— CTBOpUTH 0a3y JaHUX CBEPJUIOBHH, IIIO BH-
BEJICHI 3 eKCIUTyaTanii;

— 3a0e3MeueHHs] MOCTIHHOTO TEXHIYHOTO Ta
€KOJIOTTYHOTO KOHTPOJIFO 32 CTAaHOM CBEPIJIOBHH,
110 BUBEJCHI 3 €KCIUTyaTallii HeoOXiIHO MMOKIACTH
Ha opraHizariii, aki OyIyTh iX eKCIUTyaTyBaTH 3Tij-
HO IL.I. 3, 4
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