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veHko Bnagnenas Anaroninosuy

{73) NonyGenor Onexcanap OnexcaHapoRud, Tpa-
yeHko Bnagucnas AnaToninoswu

(57) FlpucTpiit Ans 32XMCTY MOAUHK Bif HETATMBHOIC
BRANVMBY DIONOKALUIAHO BUMIPIOBAHUX BANPOMIHIOBAHb,
AKMA  BKMIONBE  METaneei  enemMeHtH,  AKWA
BIAPI3HACTBCA TUM, WO METANEDI ENEMEHTH MAIOTL
BMIMAL, OWCKPETHUX YacToK i PO3MILUEHI B 3aKpWTIM
EMHOCTI Ha WMAXY CHPAMOBaHOI0 NATOrEHHOro BM-
NPOMIHIOBAHHA.

KopucHa mMogent BitlHOCUTECA A0 TEXHIKM 3axnc-
TY NIGAWHK, K0 3HEXOAWTLCA B 30HI Ol wkignueux
AnA ROro 3A0p0R'A GIONOKaUWWHO BUMIPIOBAHWX BW-
MPOMIHIOBaHb i MOXe GyTY BUKOPUCTAHMA SK 3aciG
IWMCTY BiA reoNaToreHHMx | TEXHOreHHWX 30H, WO
BNNHBAICTL HA XATTEQIANGHICTD XHBOFC OPraHismy.

Binomo, w0 opradism moavHn mae Bionone, Ake
€ HACNAKOM BMNPOMIHIOBAHHA BTOMaMKW, MoNeKyna-
MW, OpraHennaMmn KNimMH, KNITMHaMK | KOMMNSKCaMN
KINTMH KBAHTOBO-MEX8HIMHOMO TpaeiTadiiHoro nepe-
MiHHOro nonA (1) Yepes HeAOCTATHRD PORMHEHY
TP MAaBTAWKHOTO NepemMIHHOre NonA Aeski as-
TOPWU HE3MBAOTL WOTO TOPCIOHHKM, AKCIOHHWM, TEny-
PHHHHM, CTIHOBMM, MIKDONENTOHHUM Ta iH. CyMapHo
Take NoNe CTROPKIE HABKONO Tina NIKAMHA CKNagHoGc-
TRYKTYPOBAHE MONLOBE YTEOPEHHA. OOHOMACHO Ka-
BKONIMWHE 30BHIWHE CepeaceMle NPOHKM3YETLCR
Geaniuug rpaBiTaLiRNMX NepeMiHHUY NONiB, AKI YTRO-
peHi AK NPUPOIHWMU AXEPENaMW, TaKk i WTYYHUMM,
TaK 3BaHMMW TEXHOTEHHWMM AXepenamMu rpaBiTaLin-
HOMC NEPEMIHHONG NoNA. TIPUPOAHWMKA TPARITALIHHK-
MK NEpemMiHHUMM NONAMKW €, Ne-nepile, rnobancHe
none, yreopeHe 00epToEMn Maco HaWo NNaHeT!,
SIKeé BUNPOMIHIOETLCA Y3A0BXK OCi obepTaHHA | npm
#ioro einbweanMi Bin Geanivi wapie 3emHOl Kopy W
atmocdiepn, cTeopie cknagHy oGiMHy rpatsacry
CTPYKTYPY CTOAYMX XBUNb, OAHUM 13 NPOABIE AKOT €
TdK 3BAHI BHEpreTM4HI Mepex Xaptmada. Ui nonbosi
CTPYKTYPH OXONMICKOTL YOO NnaHeTy. [o-gpyre, peri-
OHaNbHI NONbLOBI CTPYKTYPW BNEpLLE BU3HAYEHI aBTC-
paMn 7K "WnipepHbie”, Wo YTROPIOIOTECA LAPYBATOID
CTPYKTYPOIO 3EMHOT KOPW, € BHUNPOMIHIOBAKNA IpaBi-
TAUiRHOro NeEpemiHHOND NOJA NOILVPIOTLCH Y340B8XK
wapis. OgHak, y npoueci eBoniouii 3eMHOT KOPH B HIl

yTeopunaca Geasnii TpiwwH, poanasie, cknanok, py-
NOHHWX CTPYKTYP, TOMY Ui rPaBiTaUiiHi nepeminHi
nand MamThk AK hparMeHTH RITAHONOAAPN3ALIAHNX
YTBOPEHb, TaK | LMNIHADHUYHKUX, NepeBaXHo BepTUKa-
JIBHUX CTOCOBHQ NORepxHi 3emni NOTOKIB, 1MQ AOCH-
ramnTs y AeAkMX Micusx M. Kuepa a0 ABOX MeTpis y
AlaMeTpi. TexHoreHHWMKW ZxepenamMn rpasBiTaLidHux
nepemMiHHAX nonie € obepToBi MacweHi Bann Typoin,
ABWIYHIB, BWCOKOBOFIETHI  ERNEKTRPOHHO-NpOMEHEBi
TRYOkm EBigeotepmiHanie EOM i teneeiaopie. Becs
32IHEYEHMIA  KOMNNEKC rPaBiTauiiHkX nepemMiHHUX
nonie BnnmMeae Ha Dionone nipawHm Tomy, WC BIH €
OAHOPIAHUM 3 HUM 38 DIINYHOI0 NPUPOATIO | 32 Yac-
TOTHUMM CNEKTPamMM.

BunpomiHIOBEHHA T[pPaRITALMHOIO NepeMiHHOre
AoNA Npu TPUBANOMY BINUEI HA ORrAHIAM NIGAWMHW
APMBOAMTE AC BaMKMX 3axBOPIORaHb, TOMY nepen
THOACTEOM BigQAasHA CTOANA 3a0a4a BUATK 3 30H Nig-
BMLEHOTO BUNPOMIHIOBAHHA TEONaTOTEHHNX | TEXHO-
FEHHMX 30H YW 3EMCTMTUCA Bil HUX. 32XMCHUMK 3a-
cofamm MoxyTe GyTu CBMWHUEBEZ W anoMiHiEBEa
thonkra, KBApUOBWA NICOK, LETENLHA KpUXTA, PidHi
TK3HWHHI NEPEMMETEHHA | HAaBiTb WApW TaeTHOIo
nanepy, NOKNAgeHOro nia marpacom. Ane edexmme-
HICTL 33NPONOHOBAHMX 3aCObIB HE € 3a008NTBHOIO.

HaiGinelwl Gnuabkum go ob'exTy, Wo 3aABNAETL-
CR, € NPUCTRIA 3axXWCTy XMBMX ICTOT Big WKIAMMBOIO
BNVBY DizHWX GIONOKAUIAHO BUWMIpIOBAHKMX BUNPOMI-
HIOBaHL (2), SIKe B3IATE 338 NPOTOTHN, WO MICTUTL Me-
TAaneei enemMeHT - HUTKN, AKi YTBOPIIGTE NNOCK rpa-
TR 3 MOXNMBMM KOMGIHYBaHHAM nNepemiHHnx |
NOCTINHWX KPOKIBE MiX METANSBMMH SNEMEHTaMW -
HUTKaMK, KINBKICTE AKMX KONUBAETRCA Big 2 o 16 ¥
Oyab-AKOMY HaNpPAMKY, a KPOKW BUKOHAaHI B S1ana3oHi
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Big 25 a0 474mm = 0,2%, NpUHOMY METANEB! neme-
HTW - HUTKW 3'eaHadi MDK cOBOKO ¥ MICLAX IX NepeTu-
HaHHA 3 AOTPUMAHHAM POSMIPIE | POPMN YTEOREHUX
ocepenke

Henonixom ganoro NPpUcTpow € 1€, Wwo sabesne-
HYETBCA J2MCT MOAWHY BIA MEONATOTEHHUX BUNPOMI-
HIOB3HL NHWE NepHOro AianascHy vactor Bimomo,
WO [PaBTALYWHE NEPEMIHHE NONE Mac KBaHTOBO-
MEXaHW4HY hpupoay A OCHOBY BHNPOMIHIOBAHHA
CHNAaAnTE KBAHTW NONR - TpaBiToh FpasiTauiiHi
NEPEMIHHI MONSR, AKX BUNROMIHIIOTL TING, HAKNAKAKTE
Ha none Yacrom, Wo MoaynoTs, 3yMOBNIOBAHNMK
rabaputamy 1| fopmows TIN He AapemHO IHO3emH!
aBTOpM, OCOONMBO thpaHLysu, roBopsTL Npo thopmo-
BOMHK, NPUNYCKAIOUW BIASMOIB'A30K hOPMM BUNPO-
MIHIOIHONG TINA | YACTOTHO-NPOCTOROR! XapaKTEPUC-
TWUKM BWNIPOMIHICBaHe Y NpUCTpol, cbpaHoMy sk Npo-
TOTHN, BUKOPUCTORYETLCA rparyacra AapoToea
KOHCTPYKLIA, W0 npeacTaenae coboio (hinkTp BU3HA-
YEHOro YaCTOTHOTD QIana3cHy PABRITALIRHAX XBUMNG,
wo odMexyeTsCR poaMipaMu ocepegxe eif 25 go
A74mm T paBTaLIAHE XBUM 3 AOBXHHEMH XBiIb, WO
MOAYNIGIOTE, MEHLU 25MM | Binblw 474mm Cyayms Bi-
NBHO NPOXOOWTM AZHWA 3axMCHWHA nNpucTpid  KpiM
TOro, TOUHICTL BUTOTOBNEHHA APOTOBWX Tpat v 0,25%
NREACTARNSE BUSHAYEHY TEXHMHY CKITARHICTS

B ocHoBy xopuwcHIli MOaEn NOCTABNEHa 3ajada
YAOCKOHANEHHA NPUCTPOIO ANA 3aXMCTY MOAWHA B
HEeraTMeHOro ennney SICNOKAUIAHO BUMIDICBAHWX BU-
NPOMHICBaHL WIMAXOM BWAOIMIHK HEWTPAIIZyIouHX
METANEBNY ENEMEHTIB, CNPOLBHHA KOHCTPYKLI | mA-
BULLEHHA 11 TEXHONOTMHOCTI, AKWA 3gaTtHviA 3abeane-
YUTA NOBHWA 3AXMCT NIOAWHKN Big PI3HWUX DIDNOKaLIWHO
BUMIDIOBAHKX BUNPOMIHIOBAHE Yy Dyfb-AKOMY 3agaHo-
My oB'em

NocTaeneHa 3anaua BAPHLLYETECA THM, LWLO NPW-
CTPIA ANA 3aXMCTY NICAWHW BIA HErATMEHOMO RNNUBY
GIONOKAUIRHO BMMIPIOBAHVX  BUNPOMIHIOREHE, AKWA
BHIIONEE METaneBl enemMeHTH, 3MAHO 3 BUHaxoaoMm
MeTaneg enemMeHTH MaioTe BUINAA AUCKPETHUX Yac-
TOK ) POSMILIEH] B 33KPWTIA EMHOCTI Ha WNAXY COpSA-
MOB3HOIO NaTOreHHOro BUNPOMIHIOBAHHA

MpaBrauiisa xBUN\, AKa NANAE HA METANCBY Ya-
CTEY NEPETEPIIIOE 5K ) XBUNA OyAL-AKOro MWoro -
3WHHOTO KONMBANBHOMO NONR, BlaobpaxeHHs Big no-
BEPXHI JaHO! YaCTKM, PO3CIETLCA B 3aneXHOCT Big
KPMBM3HK TpaHvll YacTkM [PoHUKaIoYKM 8 TINO YacT-
M, XBUNA BIOXMAAETLECA B 3ANESXHOCT BiR, opmi |1
HANPAMKY NAOWMHY TPaHNL) YacTKW, | TaKOX IyCTpI-
Y2ETBECH 13 HACTYNHOW TPAHWYHOK NOBSPXHE TNa
YACTKW | 30BHIILHIM CEPEAOBHLLIEM Y KOXHIA 3 Beznmu
MeTaneBnx JacTox BIGOYRAETHCR MHOXMHHE BINO-
GpEDKEHHA, POICIDBAHHS | NEPEROMNEHHA NANAKYOI
XEWANI, ROCATAETLCH MOBHE BLAODpAMEHHA | Po3CiiD-
BAHHA BUNPOMIHIOBaHS FEONATOrSHHWX | TEXHOTEeHHX
30H Matepianom anA Yactok € meran, obpavwi 3
po2ymiHE Oro BINbLLIC! LYINBHOCTI, 8 BUXOAWTL, | BI-
Newol sSMEHOI 3AATHOCTI ANA THCKIB, ILC Yepry-
KTHCA, | POIPIAKEHE, WO BNACTMEO PABITALMHIM
XBUNAM Mano! CXMNBEHOCTI NepenagamM TUCKY | Temne-
paTypu

MHOXMHHI METANEBI ENEMEHTH POIMILEH] B
SEKPMTIA EMHOCTI ANA TOMO, OB MOXHA Byno poami-
LUATH EMHICTE ¥ Gyab-AKOMY NOTPIGHOMY MONONEHHI
Tak, AKLO ANA IMCTY Bl FEONATOrEHHNX BUNPOMI-
HIDBAHD JOCUTE EMHICTDE 3 METARGEUMY BJIEMeHTaMM
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poaMILLATA NA pOGOHHM YU CRANBHUM MICUSIMW To-
AVHK, TO ONA 3aXUCTY B TEXHOTEHHWX 30H EMHICTD
NOTRIGHO POSMILLIATA Ha UWNAXY UMX WKIQMBMX BW-
NPOMIHIOBaHE HK MHONMHHI ENeMEHTH MOXHA BWMKO-
PHUCTOBYBATH LIBAXM, rBMHTH, raiiki, obpiaky npytke,
NNSCTVHM, WaibM, kynekM Ta HUN METaneR! BUpobn

KoprcHa Moaens NOACHINSTHECA INIOCTPETVEHWAM
Marepianom

Ha ¢ir 1 npepcraBneHnia 3aranbHuid BUFNAL NpW-
cTpoio (emrnsag aGoxy)

Ha coir 2 aobpaxeHi cnian Bnnuey rpaeiTaliiliHoOMG
NePEMIHHOTO NONA Ha AUCNEPCHE CepeaoBULLe

Ha dwr 3 3o6paxkena BACYTHICTE CNYAIB BTINMBY
rPaBMaLAHOrG NEepPeMIHHONO NONA Ha AWChepcHe
cepenoBULLe NPU 3aCTOCYBAHHI NPUCTPOI, WO 3anse-
NAETLCA

NpucTtpid  cxnapaeThca 3 DE3NMI METANeBMX
ENEeMeHTIB | ¥ BUIMAAl AWCKPETHUX YACTOK, W po3-
MILLEHI B 3AKPUTIA EMHOCTI 2

NpMCTRIA ANA 3aXMCTyY NIDGVHN Bib, HETETMBHOIQ
ennvey GIONOKAWAHD BUMIDIOBAHVNX BUNPOMIHIOBaHL
MPALPOE TAKMM HHHOM

IpaBraLpiHl XBMMNI NPOHUKSIOUN KPIAb CTIHKY 3a-
KPUTOI EMHOCTI 2 nonagalTt Ha rpaHl MeTaneBux
yactok 1 B mictk nmboro konTakTy eiaSysanoTben
ABULYA BIROOpaXeHHN )| PO3CIIDBAHHA, A TAKOX ABUILIA
NPOXOAXEHHA XBUNb ¥ TINO Y4acTok 1, ae y CROI0 uep-
ry, 3Hoey BAGYBa#0TECA npouecy B1308paKEHHN BIA,
rpaHuLb “acTok 1 | NPOHWKHEHHS KPI3k LIl FpaHWUl 2
OAHOUACHWM NEPEMOMINEHHAM | PO3CIOBAHHAM MHO-
XHHHE POICHOBAHHA TPABITALYAHKX XBWNb HA TPaHW-
UAX METANSBUX 4acToX 1 NnpueoauTe A0 edexTy BIAc-
DpavKeHHA Nagayol  [paBITaydHot  XBWIH  BIg
NPMCTPOND, WO 38ABTAETLCA, YMM | ACCATAETBCA MO~
CTaBnNeHa MeTa KOHTPONL AKOCTI 3RXMCTY NPUCTROID
B\ FEONaTOrEHHNK | TEXHOTBHHUX 30H MOXNHBUA GI0-
FNOKAWAHMM METOAOM | METOAOM NEpEBIPKW BRIUBY
rPABITALAHOTO NEPEMIHHOND NONA KA OMCNepCcHe
CepencenLle, PO3TALLOBYBaHY HA LWNAXY BUNROMIHIG-
BaHHA

Ha d¢ur 2 aobpaxeqi cnigu BNNWBY CTATHMHOMC
reHeparopa NePEMIBHONC FPABITALNAHGIO NONA LS~
ApvuHo! (POPMU B FOPH3OHTANBHIR NNOWMHI HA TOpPK-
3OHTANbLHO POSTAOBAHY YCTAHOBKY 3 AWCTIEPCHWM
cepenceqILeM, NPUYOMY BOHA BCTAHOBNEHa Ha OC)
LUMNIHAPUYHONS TfeHepaTopa Tpw yEakHOMY posrnag
droTorpadchit BMAHI YACTOMKKM KOHTPACTHOL PEYOBMHW,
AKI YTEORIOIOTE LEHTPAarnsHy |, WO PO3XOOATLCA BIA OC!
CMMETPIl NAHLIONKN MacTOK, WO Po3TAWOBYIOTLCA Mo
CUIOBMX AIHIAX (MNOLMHAM) BUNPOMIHIOBEHONC NONA

Ha ¢ir 3 206paskeHnii BNNUE CTATMHHONO reHepa-
TOpa rpaBITaLIMHONS NEPEMIHHOTO NOSE WMNIHAPIYHOI
thopmu Ha gucnepcHe CepenosMLLe, ane Yepes npu-
CTPIA ANA 32XMCTY MIOAMHM BIA HEFTATMBHOTO BINMBY
SionokaUHKMX BUMIPIOBAHWX BWNPCMIHIOBAHL Cno-
CTepIracThCA BIACYTHICTE YITKC BUPAKEHWUX NAHLPON-
KIB MacToK, WO FOBOPHTE NPO eeKTUBHICTL 3aXMCHIX
BNACTUBOCTEN NPUCTPOI, WO 3AABNAETLCA

Ha dir 2, 3 piapiskamy NO3HAYEHI 30HW BHNPOMI-
HIOBaHHA FreHepaTopa

Takum YMHOM, ¥ NPUCTPOI ANA 3aXUCTY NINIMHA
Blg HEraTWBHOTO BIUWMBY CIONOKALWAHD BUMIPIOBaHMX
BUNPOMIHIOBaHL PEam30eaHl BUSBNEH! (DI3NYHI 3aKo-
HOMIPHOCTI NPYPOAHWX ABWWL, AKI He noTpebyloTh
CKAAAHNX TEXHONOIMMHWX onepajiii | QOCTYNHI WVpO-
KA Macl Hacenewnst 3a AonoMOrol NpMCTPOI, WO
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JAfABNAETLCA, MOXHA HAQAHO 3axulaTy 300poB'A
niopeid | TBAPHH BIA WKIANMBOIO BNMAVBY reonarorex-
HHX | TeXHOreHHX 30H

Dwepena Hpopmaly, npMAHAT A0 yearv npW
eKcnepTHal
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