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Ilpoananizosano 0cHOBHI HANPAMKU NIOBULEHHS KIHYeB8020 KOeqhiyienma 2a308Uny4eHHs 2a308020 POOOSULA 6
YMOBAX 2a308020 pexcumy po3pobku. Hageoeno pesynomamu 00Cniodcenb ma npOMUCcio8Ux 6unpobo8yeamns mexHo-
noeii inmencugixayii 6uU000Y8aHHA 243y 3 GUCHANCEHUX 2A308UX POOosuly. 3a pe3yabmamamu nposeoeHux J0Cui-
02#CEeHb 3aNPONOHOBAHO AHANIMUYHY 3ANEHCHICTNE NOMOYHO20 NAACMOB020 MUCKY 8I0 NApamempie po3pooKu 2a3o-
8020 POOOBUWIA 8 YMOBAX 2A306020 PEdNCUMY. BCmanogieno niue okpemux YuHHUKIg (xapakmepucmux npugubitinoi
30HU, MEXHONIO2INHUX napamempie pobomu c8epoNoguH i cucmemu 300py 2azy ma ix KOHCMPYKMUBHUX 0COOAUBOC-
meitl), @ MaKofc ix CyKynHocmi Ha KiHYesuil niacmosuil muck i 6iON0GIOHO HA KIHYe8Ull KOeiyieHm 2a306UnyYeHHs.

Ki1ro4oBi ciioBa: KiHIEBUI MIaCTOBUI THUCK, IPUBHOIKHA 30HA, KOS(ILI€HT ra30BMIIyYESHHS, BUTICHEHHS 3aJIH-
IITKOBOTO Ta3y, F€0JIOTO-TEXHIUHI 3aX0IH.

Ipoananuzuposanvl 0CHOBHbIE HANPABTIEHUS NOBLIUEHUS KOHEUHO20 KOIPpuyuenma 2a300moaiu 2a308020
MeCmopoA#COeHUs 8 YCII0BUAX 2308020 pedcuma paspabomxku. IIpusedensvl pe3yibmamsi UCC1e008aHUll U NPOMbIUL-
JIEHHBIX UCHBIMAHUL MEXHONI02UU UHMEHCUDUKayUuU 000bIuU 2a3a ¢ UCTHOWEHHBIX 2d308bIX Mecmopoxcoenuti. 1o
pesyiomamam npoSeOeHHbIX UCCICO08AHUI NPEONONCEHA AHATUMUYECKAsS. 3A6UCUMOCTb MEKYIe20 Nidcmo8o2o
0agneHUs Om NApaAMempos paspabomKu 2az08020 MECMOPOICOEHUs. 8 YCI0BUAX 2d308020 pedcuma. Ycmanoseieno
GIUAHUE OMOCTbHBIX (hakmopos (xapaxmepucmuk Apu3aboUHOU 30Hbl, MEXHOIOSUHECKUX NAPAMEmpos pabomul
CKBANCUH U cucmembl c6opa 2a3a U ux KOHCMPYKMUGHBIX 0COOEHHOCMEN), A MAKHCe COBOKYNHOCMU HA KOHEHUHOEe
naacmosoe oasienue u COOMeenCmMEeHHO Ha KOHeUHbII KOdpduyuenm 2azoomoayu.

KiroueBbie c0Ba: KOHEYHOE IUIACTOBOC JaBJICHHUE, MpHU3a0oWiHas 30HA, KOA((GUIMEHT Ta300TAa4YH, BEITECHE-
HHE OCTATOYHOTO Ta3a, Ie0J0r0-TEXHUICCKIE MEPOTIPHUSITHSI.

The main ways of gas fields’ final recovery facdohancement in the conditions of reservoir gasedhsve
been analyzed. The research data and field testicignology of gas productiagtimulation from depleted gas fie
were shown. According to the results of conductedias the analytical dependence of the currenemasr
pressure on the parameters of the development ofdahdigld development in a gas reservoir drive waggssted
The influence of individual factors (characteristiof the bottonhole zone, technological parameters of w
operation and gas gathering system and their defégures) and their total combination on the fimaservoil
pressure and relatively the final recovery factor vaedermined.

Keywords: final reservoir pressure, bottom-holegaecovery factor, displacement of residual gaelagial
and technical measures.

Beryn. 3HavHa KiTBKICTH POIOBHIN HPHUPOII-
HUX BYTJICBOAHIB YKpaiHH, B T.4. 3 HaWOIIBITIMHI
MOYATKOBUMH 3ariacaMu, BCTYIHIIA B TICPiOJ CHaj-
HOTO BUAOOYTKY: YacTHHA repeOyBae Ha 3aBeplia-
TBHIA cTafil po3po0KH, a OKpeMi 3 HUX — Ha MEXIi
peHTabenbHOro Bu00yBaHHs BYIJICBOHIB. Posto-
BUILA, BIJIKPUTI 3a OCTaHHI POKH, XapakTepH3y-
I0TBCS TIOPIBHSHO HE3HAYHMMHU 3aracaMu BYTJIC-
BOJIHIB, CKJIAJHOIO OyJIOBOIO, BEIUKUMU TIIMOWHA-
MU 3QJISITaHHS 1 HE MOXXYTh iICTOTHO BIUIMHYTH Ha
piBeHb BHIOOYTKY ra3y 1 HapTtu B YKpaiHi. YBe-
JIEHHS B pO3pOOKY HETPAAUIIMHUX POOBUII TPHU-
POIHUX Ta3iB y CIaHLEBUX MOPOJAxX 1 YIIIIbHEHHX
MICKOBUKAX, Ki BIIKPUTI B 3aXiTHOMY i CXiIIHOMY
Ha(TOra30HOCHUX perioHax YKpaiHd, BUMaraTuMe
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3HaYHUX (DIHAHCOBHMX BKJIAJCHb 1 TPUBAJIOTO IEpi-
oty ocBO€eHH:. ToMy B HalOJIHKHI POKH OCHOBHHMIA
BUI0OYTOK rasy 1 HagTi B YKpaiHi 3aificHIOBaTH-
METBCS 3 YIKE BIIKPUTHX POJIOBHIL, sKi repedysa-
FOTh Ha PI3HUX CTAJisX PO3pOOKH, B T.4. Ha 3aBep-
HIaJbHIN CTaIIi.

3aBepmragbpHa CTaisl PO3POOKH POJOBHII Xa-
paKkTepu3yeThca PAOOM Crelu(pidHuX 0CcOoO0IUBOC-
TeH: BUCHAXXCHHSM TUIACTOBOI €HEPrii, HU3BKOJIC-
OITHICTIO CBEPIJIOBHH, HAIBHICTIO MIKPO- 1 MaKpo-
3aIIeMIIeHHX Ta3y B 0OBOJAHEHHUX IUTacTax, 3abamna-
HCOBHX 3aITaciB rasy i JUISHOK IIacTa pi3HOI mpo-
HUKHOCTI Ta CTYICHS JPCHYBAaHHS, MOTiPIICHHSIM
CTaHy TpUBUOINHOI 30HM IUIacTa, 3HAYHUMHU
YCKIIQTHEHHSIMHA B TIPOIIECI €KCINTyaTaIlii cBepIiIo-
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BUH. Bimomi TexHoOTIi BUAOOYBaHHS rasy i Had-
TH [PU3HAYAIUCH ISl [IOYATKOBHUX CTaliil po3pod-
KU POJIOBHIL 1 HE B IOBHIN Mipi BpaXOBYIOTb 0C00-
JNMBOCTI 3aBepLIaNbHOL cTafii. B pesynbrari ix pe-
aitizarii JocsAraroThCs MOPIBHSAHO HEBHUCOKI KiHIIEBI
KoedimieHTH  ra30Ha()TOKOHAECHCATOBHIYYEHHS.
ToMy akTyaJlbHUM € TPOBEICHHS IOCTIKEHBb i3
BIOCKOHAJICHHS BIJOMHUX Ta PO3pPOOJIEHHS HOBUX
TEXHOJIOT1M BUIOOYBaHHS ra3y 3 BUCHaXKEHUX PO-
JIOBUII] TPUPOTHHUX BYTJICBOIHIB.

ITocTranoBka 3agayi gocaigkeHb. /0 OCHOB-
HHUX HAMpPSMKIB ITiABUIICHHS FAa30BUIYUCHHS 3 BU-
CHa)KGHUX Ta30BHX POJOBHII B YMOBax Ia30BOI0
peXKUMY PO3POOKH BITHOCATHCS MiHIMI3aIlis 3Ha-
YeHb KIHIIEBOTO IUIACTOBOTO THCKY, 3a0€3MCUYCHHS
OJTHAKOBUX (OJU3bKMX) 3HAUCHb KiHIIEBOTO ITac-
TOBOTO THCKY B PI3HUX NIJSHKaxX IUIacTa, BUTIC-
HEHHs (3aMillleHHs) YaCTHHH 3aJMIIKOBOTO Trasy
HEBYTJICBOJHCBUMHM arcHTaMHU.

BenuunHa KiHIIEBOTO ILTACTOBOTO THCKY 3a-
JIEXKUATH Bif q)mpraLuHHHx XapaKkTepPUCTUK TpH-
BHOIMHOT 30HM TUTACTA 1 TEXHONOTIYHUX Tapamer-
piB poOOTH CBEPUIOBHH 1 CHCTEMH 300py rasy, Ha
3HAYEHHSA SIKUX MOYKHA aKTHBHO BIUIMBATH.

Jing  mocmipKeHHs BIUIUBY  T'€O0JIOTO-
TEXHOJIOTIYHUX YMHHUKIB HA 3HAYEHHS KIHIIEBOI'O
IUTACTOBOTO THUCKY BUKOHAHO KOMILICKC HAYKOBHX
JOCHIUKEHD.

Ananiz giteparypuux pxepes. Kinnesuit
KoeilieHT BYTJIEBOJHEBHIYYEHHS Ta30BOr0 poO-
BH3HAYAIOTH 3a (hopMyoro [1, 2]'

PiiZno
ﬁkinu =1- P Z (1)
KiHYy
BUH IJIACTOBHI THCK;

Ziouy Ly — KOC(DIIIEHT CTUCITUBOCTI ra3y Mpu
PHO'{ i PKIHH

3a NPOMHCIOBUMH JJAHMMH 3aKIHYCHHX pO3-
IEBUH KOe(DIilliEHT Ta30BUIIYYEHHS Ta30BUX POJO-
BUIIl B YMOBaX ra30BOTO PEXHMY 3MIHIOETHCS BiJ
[1, 2] To6T0, 32 caMuX CIOPUATIUBUX YMOB T'€0JI0-
TIYHOT 6yz[0}31/1 1 po3po0KK pOJOBHILA B IUIACTI 3a-
YaTKOBHX 3aIlaciB.

3 piBusaHs (1) BUILIHBaE, 10 KiHIEBHH Koe-
MEHIITUM Oy/ie CITiBBiHOIIIEHHS KiHIIEBOTO 1 IoYar-
KOBOTO IIACTOBHX THCKIB, & JJIs1 KOHKPETHOTO POJIO-

[limBuIeHHS KiHIIEBOTO KOedilli€eHTa Ta30BU-
JY4eHHsI Ta30BOT'0 POOBHUIIA B YMOBaX ra30BOTO
meronamu [1, 2].

1. 3abe3nedenHnst y mporeci po3poO0Ku pojio-
10 IIOL I MPOAYKTUBHOMY PO3DI3y 1 OJHAKOBUX
(6nM3bKKX) 3HAYEHBb KIHIIEBOTO IIACTOBOTO THUCKY
Ta€THCSI PIBHOMIPHUM PO3MIIICHHSIM BHI0O0YBHUX

CBEPJIJIOBHH Ha TUIOMNII Ta30HOCHOCTI 3 YIIiIJIbHEH-
HSIM CITKM CBEpAJIOBUH Ha HU3BKONPOHUKHHX Ili-
JSTHKaX IJ1acTa, PO3KPUTTAM Y CBEPIUIOBUHAX BCIX
ra3oHaCHYCHUX MPOIIApPKiB, MPOBEICHHIM 00p00-
JIeHb NPUBMOIMHMX 30H IUIACTa 3aCTOCYBaHHSIM
TOPU30HTAJIBHUX 1 6araTOBUOIHUX CBEPVIOBHH.

2. Minimi3zanis 3Ha4eHb KiHLEBOT'O IJIaCTOBO-
r'O THCKY.

Kinmnesuii mractoBuit THCK Oyne THM MEH-
U, YAM MEHIN 3HA4YCHHS THCKY Ha BXOJHi B
YCTaHOBKY KOMIUIEKCHOI MiITOTOBKH Ta3y i BTpaTH
THCKY Yy BHKHIHUX JiHiAX (uwieidy), croBOypi i
NpUBUOIKHIN 30H1 CBEPATIOBHH.

MiHiMi3yBaTH THCK Ha BXOHi B YCTaHOBKY
KOMIUICKCHO! Ii/JrOTOBKH Ia3y MOXHA YBEACHHIM
B CKCILIYaTallll0 JOTHCKYBAJIbHOI KOMIIPECOPHOI
CTaHLLii, 3CTOCYBAHHSM €XKEKTOPIB, TI0/[aY€I0 Tasy
MICIIeBUM CHOKMBa4yaM 1 MepepoOICHHAM Ta3y Ha
MicIIi BUIOOYBaHHSI.

Tak, peKoHCTPYKIis XPEeCTUIICHCHKOI KOMII-
pecopHoi cTaHmii JO3BONMIA 32 PaxXyHOK 3HHMIKECH-
Hs TUCKY Ha ii Bxozi 3 1,2 no 0,6 MIla napocTtutn
noToYHUN BUAOOYTOK Tasy i3 IlleGennHcbkoro po-
JOBHUIIA 1 XPECTHINEHCHKOI TPYIH POIOBHII, BiJl-
HOBUTH pOOOTY HU3BKOHAIIPHUX CBEPIJIOBUH 1
MiJBUIIATH KiHIEBUH KOCQIIIEHT ra30BUITyYCHHS
3a paXyHOK 3HIKCHHS KiHIIEBOT'O IIACTOBOTO THC-
Ky [3]. Ha yHikanpHHX 3a 3amacamu ra3y poJOBH-
max miBHOYI TroMeHCBKOi 00JacTi mependadaeTh-
Cs CTBOPCHHS Ta30XIMIYHUX KOMIUICKCIB 1 ra3ome-
pepoOHUX 3aBOJIB 3 BHIIYCKY TPaHyJLOBAHOTO i
TUTIBKOBOTO TIOJIi€THJICHY, CKpAIUICHUX Ta3iB 1 Au-
3eJIBbHOTO nanusa [4].

3MEHIIUTH BTPATH TUCKY y BUKUIHHUX JIHISX
CBEpUIOBHH MOXHA 3all00iTaHHAM CKYIYCHHSIM
PiAMHU y TOHW)KEHUX IUISHKAaX 1 YTBOPEHHS Tij-
paTis.

3MEHIINTH BTPAaTH THUCKY y CTOBOYpi cBepl-
JIOBMH MOJKHA 3amoOiraHHsAM TiApaTOyTBOPEHHS,
BIIKJIAJIAaHHS COJICH, YTBOPCHHSIM Ha BHOOSX pi-
JUHHUX 1 TIMHUCTO-TIIAHUX KOPKiB 1 CTBOPEHHSIM
OJHOPITHOTO Ta30piAMHHOIO MOTOKY B HACOCHO-
KOMIIPECOPHUX TpyOax.

3MEHIIICHHS BTPAT THUCKY Y TMPUBUOIMHIN 30H1
CBEPJUIOBHH JIOCSTAETHCS 3aCTOCYBAaHHIM PI3HUX
MeToniB ii 00poOieHb (XIMIYHHMX, MEXaHIYHHX,
(Gi3UYHKUX) 3 METOI OYHMIICHHS MOPUCTOTO cepe-
JOBHUINIA BiJ 3a0pyaHEHb i 301JbIICHHS WOTO MPO-
HUKHOCTI TTOPiBHSIHO 3 IPUPOTHAM 3HAYCHHSIM.

3. BUTiCHEHHS 3aJIMIIIKOBOTO BYTJICBOJHEBOTO
rasy 3 BUCHQXCHHMX POJOBHUIL HCBYIJICBOIHCBUMH
ra3aMu, piIHHaMu Ta iX CyMillIaMu.

VY pobotax [5-10] HaBeneHo pe3ynbTaTH Ja-
0OpaTOPHUX MOCIIHKEHB 3 BUTICHEHHS TIPUPOJTHO-
ro razy 3 MoJeliell TulacTa JIOKCHJOM BYTJIEIIIO,
a30TOM 1 JMMOBHMHU ra3aMu. Y IUIACTOBUX YMOBaXxX
TYCTHHA JIOKCHIy BYTJCLIO — BiJ JBOX IO LIECTH
pasiB MepeBUIly€e TYCTUHY METaHy, B’ A3KiCTh J10K-
CHIy BYTJCITIO TaKOX OuTbIIa B SA3KOCTI METaHY.
JUiOKCHI  BYIJICIF0  XapaKTCPU3YETHCS  BHCOKOKO
PO3YMHHICTIO y IUIACTOBIN Boxi. Bee ue, Ha xymKy
aBTopiB pobotu [10], 3abe3neuye BiTHOCHO cTadi-
JbHE BUTICHEHHS NPUPONHOIO Ta3zy IIOKCHAOM
BYTJICITIO 1 JTO3BOJISIE 3aITO0ITTH 3HMKEHHIO SIKOCTI
rasy 3a paxyHOK 3HAYHOI PO3YMHHOCTI MiOKCHIY
ByIJIeHIo y Bozi. 30inblieHHs KoedilieHTa raso-

JIOBHIIA B YMOBaxX Ta30BOI0 PEKUMY pPO3POOKHU
KiHy

ne Py Py — BIATOBIAHO noanKOBI/Iﬁ 1 KiHIIe-
IJIACTOBIM TeMIiepaTypi 1 BIATIOBIAHO TPHU THCKAX
POOKOIO BITYM3HSHHX 1 3apyOIKHIX POTOBHII KiH-
70 %m0 99 %i B cepenuboMy cTaHoBUTH 85-90 %
rayniom 3anumaetbes Bin 10 Yoo 15%rasy Bix mo-
¢iuieHT razoBuiay4deHHs OyJe TUM OUIBIINMH, YUM
BUII[a — YUM MEHIINI KIHIIEBUH IUIACTOBHUHA THUCK.
peXuMy PO3pOOKH MOXKE OYTH JTOCSTHYTO TaKHUMH
BULIA PIBHOMIPHOTO 3HIKECHHS [UTACTOBOIO THCKY
y BCIX IUISIHKAaX 1 mpormrapkax poxosumia. Lle mocs-
58 )
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BUIIyUeHHS Ipu 3acTtocyBanHi CO; MOXe JocsraT
8-10 %.3mimryBanas CO; i IpUPOAHOTO Ta3y MO-
KHa YHUKHYTU HIJISIXOM KOHTPOJIO 32 PO3POOKOI0
pomoBHINa, a Mpu KoeqnmeHTl ézm(bysi'i TIIOKCHTY
BYIJICLFO, MCHILOMY Bij 1: 10° m%c, Brutue qudysii
Ha 3MimyBaHHS ra3iB Ta aucnepcis CO, MOXYTb
He Oparucs 1o yBaru [10].

3a pe3ynbTaTaMu €KCIIEPUMEHTAIBHUX AOCITi-
okens [5-9] miokcua Byrieiro mae OiNbImi BHTIiC-
HIOBQJIBbHI BIIACTUBOCTI IOPIBHSHO 3 a30TOM, a
3HayHa po3unHHICTH CO, y BoAi 3aTpUMy€e B yaci
NPOPHUB HOTO 1O CBEPAJIOBUH.

3a pe3ynpTaTaMi BUTICHEHHS METaHy 3 OJHO-
pITHUX JTHIHHAX MOJAENeH IMMCKOBHUKA JUMOBHUMH
razamu (90 % -CO,, 5 % - N i 5 % - SQ) npu
tucky Big 0,69MIla no 6,2 Mlla i TemmepaTtypax
22 °C i 66 °C npopuB aszoty BimOyBcs Ha 2041
rojuti excrnepumenty, npopus CO; — Ha 254
FOI[I/IHI a BEChb [IOKCHJI CIpKHM PpO3YMHUBCA Y
3B’s3aHid Bomi. KoedimieHT ra3oBmrydeHHS 3a
tucky 0,69 MIla cranoBuB 81 %, a 3a THCKY
3,45Mlla — 97,4 %.Taka BiAMIiHHICTh y 3HAYCH-
HSIX KoeQilieHTa Ta30BWIYYECHHS IIOB s3aHa 13
3MEHIICHHIM KoedillieHTa MOJICKYIApHOI audys3ii
JIIOKCHUTY BYTJICITIO 3 TiIBUIICHHSIM THCKY. BBaxa-
€TBCS, 10 MOJEKYJSIpHa JUQY3is € JOMIHYIOUHM
(hakTOpOM BIUIMBY Ha 3MIlIyBaHHS PU BUTICHEHHI
ragy Tra3oM. 3a OJHAaKOBHUX 3Hau€Hb THUCKY
(0,69MIla), temmepatypu (70 °C) i mBumkocTi
pyxy notoky (1,0 m/n) koedinieHT BuTiCHEHHS
METaHy JIIOKCH/IOM BYIJICLIO 3 MOJEII Iu1acTa J0-
BxuHO0 0,3M i niametpom 0,04Mm cranoBuB 81 %
npotu 57 %mnpu 3acTocyBanHi azory [7].

VY nocmipKeHHSX Ha TOPU3OHTAIBHUX HACHII-
HEX MOJENSIX IuracTa mpoHukHicTio 0,1-0,3 Mxm?
3a Tucky 2,5MIla temneparypu 63 °C 3a HasiBHOC-
Ti 3B’s13aHOI BOJAU KOE(II[iEHT BUTICHEHHS MPHPO-
JHOTO ra3y MIOKCHIOM BYTJELIO, a30TOM i ITUMO-

BHMHM Ta3aMH 3MiHIOBaBcsA y Mexkax 73-87 % [5].

Pesymbrati  1a00OpaTOPHOTO TOCIHIKEHHS OYyII0
peanmizoBano Ha poxoBuml bynada Cuidenneri
(Yropmmna). B mepion 3 1986mo 1994 pp. Gyio
3aIIOMIIOBAHO Y IUIACT HEOYMIICHWH AMMOBHH ra3
(80 % miokcumy Byriemio ta 20 % aszory) 3 Haii-
ommwxuoro mkepena. Ilotounuit koedimieHT ra3o-
BUJIyYeHHs cTaHoBUB 67 %, Temn 3amoMnoByBaH-
Hsl ;uMoBoro rasy — 11,6 Yrra PIK Bif] TOYaTKOBUX
3amaciB rasy. 3a BiJCTaHi Mi HArHITAIbHUMH 1
Bun0OyBHMMH cBepioBuHamu 500 M npopus u-
MOBOTO Tazy BlI[6yBC}I uepe3 1,5 poky micist mova-
TKy mpouecy. ¥ 3B's3Ky 31 3HAYHOI HEOAHOPI/HI-
CTIO KOJIEKTOpa Ha YrOopChbKOMY POAOBHILI Koedi-
I[IEHT Ta30BUIYYCHHS 32 3QIHUITKOBHUM Ta30M CTa-
HOBMB Tibku 35 % nopisusHo 3 70 % B nadopa-
TOpHMX yMOBax. Sk 3a3HaueHo B pobori [5], BuKO-
PUCTaHHS JMMOBUX Ta3iB IMOPIBHAHO i3 YHCTUM
JIOKCHAOM BYTJIELO € OibII peHTa0eIbHUM Yepes
iX BiAHOCHY MOIIMpEHICTH 1 MeHII (iHAHCOBI BU-
TpaTH Ha peai3alliio MpoIecy, TaKOK MEHIIY KO-
pO3it0 00JIaTHAHHS.

B pobori [6] HaBeneHO pe3ynbTaTH BEIUKOTO
KOMIUIEKCY JIOCII/UKEHDb 3 BUTICHEHHs METaHy Jio-
KCHJIOM BYIJIELIO i quMoBuMu rasamu (86 % N i
14 % CO) 3a KiMHATHOI Temmeparypu i THCKY
0,7Mlla i3 Takux Mogeinei miacra: 1) ogHopimgHol
Mojienti; 2) HeOAHOPiAHOT MOoJeNi 3 JBOX Mapaie-
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JBHUX HE 3’ €IHAHUX MIDXK COOOI0 IIIACTIB JOBXKH-
HOI0 2 M i mpoHMKHOCTAME 5,41 2 MKM® 3 posra-
LIYBAHHSAM HU3bKOIPOHUKHOIO IUIACTa 3BEPXY 1 3
HEO/IHOPIIHOT MOJIEN 3 IBOMA Pi3HONPOHUKHUMH
NpOoIIapKaMH, PO3IUICHUMH MK CO0OI0 TOHKOFO
CTaJICBOIO TIACTHHOIO 3 OTBOpaMu (Ii3HillIe BHKO-
PHCTOBYBaJM IPOTAHY CiTKy). OTpumaHo Taxi pe-
3ynbratd. KoediuieHT BUTICHEHHS METaHy JiOK-
CHJIOM BYTJICIIO 3 OJHOPIIHOI MOJIENi Ha MOMEHT
BMicty 2 % CO; y BuIoOyBHOMY ra3i Ha BHXOII
moneni cranoBuB 81 %. [lns HeoaHOPIIHOT MOACITI
3 HE 3’ €JHAHUMU TUIACTAMHU KOC(II[IEHT BUTICHECH-
HS METaHy IIOKCHIOM BYTJICHIO AJISl BHCOKOIIPO-
HUKHOTO TUTacTa cTaHoBUB /7 %, a 1y HU3BKO-
npoHuKHOro miacta — 10 %.

[Ipu BUTICHEHHI MeTaHy IWMOBHM Ta30M 3a
AHaJIOTIYHUX YMOB KOe(ili€HT ra3oBHIyYEHHs Ha
MOMEHT NpopHBY a3oty 1 BMicty 20 %a3ory y Bu-
MOOYBHOMY Ta3l Ha BHXOHi OXHOPITHOI Momemi
cTaHoBuB BiinoBinHO 42 %i 58 %.Haeneni nani
CBiAYaTh MpPO HWXXYY BHUTICHIOBAIBHY 3IaTHICTbH
JIUMOBHX Ta3iB TOPIBHSHO 3 YUCTHM JIOKCHIOM
BYTJICLIO.

VY mocnmizmax 3 BUTICHEHHS METaHY JUMOBHMH
raamu 3 HEOTHOPITHOI MOJEi 3 He 3’ €THAHUMH
[UTACTaMU TicTsl MOSIBH B 00’ €JHAHOMY BHUAOOYB-
HOMY rasi Ha Buxoai mozaeni 20 % azory mouanu
3alIOMITIOBYBaTH y BHUCOKOIPOHWUKHHUH ILIACT BOAY
31 mBuAKicTIO 6,5 1/rox MOTH, IOKK KOHIIEHTpAITis
a3oTy B 00’ eqHaHOMY TOTOIN 3 000X TUTACTIB HE
nocsirna 20 %.Y npoueci 3aIIOMIIOBYBaHHSI BOXH Y
BUCOKONPOHNUKHMA IUIACT KOHLEHTpALUsA a30Ty
B Tasl Ha BUXOJI MOJEII CIOYATKY 3HM3HJIACH BiJL
20 % 1m0 8,5 %,a moTiM BIPOIOBK HACTYIHHX 12
rojauH 3pocna 10 20 %B pe3yabTaTi NPOPUBY AM-
MOBHX Ta3iB I0 HU3BKOIPOHUKHOMY ILIACTy. B
pe3yNbTaTi BUKOPUCTAHHS BOAM IS OJIOKYBaHHS
pyXy rasy 1o BHCOKOIIPOHMKHOMY IUIaCTy Koedi-
LIEHT Ta30BUIYYCHHS Mojen 3pic 1o 78 Y mopis-
HsHO 3 52 %0e3 010KyBaHHS.

B anamoriyHMX JOCTI/KEHHSIX JUIs OJOKY-
BaHHS pPyXy ra3y y BHUCOKOIPOHHKHOMY IUTACTi
BUKOPHCTOBYBAJI HEBEJIMKY 3a po3Mipom (2,7 %
mopoBOro 00’ emy) 00isMiBKy posuuny ITAP. ITi-
Ha, yTBOpeHa 3 po3umHy [IAP i muMoBuX rasis,
npu3Beia 10 3HIKEHHS NMPOHHKHOCTI BHCOKOIIPO-
HUKHOTO Tu1acta. KoedilieHT ra3oBuiydeHHs npu
20 % BMicTi a30Ty Ha BHXOJi MOJETi CTAaHOBWB
78 %, T0OTO MaB Take came 3HAuYCHHS, K 1 MPH
3aCTOCYBaHHI BOAM IS 3MEHIIICHHS MPOHUKHOCTI
BHUCOKONIPOHUKHOTO Tuiacta. [Ipote 00’ eM 3amom-
noBaHol Boju OyB 3HauHO OunbmHM (25 % mopo-
BOTO 00’ eMy), HiX minu (2,7 %mnopoBoro 00’ emy).

Y mocImiKeHHSIX Ha MOJIETI Tu1acTa 3 JBOX pi-
3HOMPOHUKHUX TPOIIAPKiB, PO3AUICHUX CTAJICBOIO
IUTACTHHOIO 3 OTBOPAaMH YH CTaJIeBOIO CiTKOIO, BU-
BYaBCS BIUIMB Ha KOE(iLli€HT ra30BMIIyYeHHS Ipa-
BITallIifHOTO PO3MOALTY MK BUTICHIOBAHHUM 1 BHTI-
CHIOBAJIBHHMM Ta3aMU 1 AHUCIIEpCii ra3y MiX Iporma-
pkamu. Y TPbOX JIOCIIDKEHHSX MPOIIAPOK 3 BUCO-
KOIO TIPOHUKHICTIO PO3MilllyBajll HUXYE, a B OJI-
HOMY - BUILE MPOIIAPKY 3 MEHILIOK MPOHUKHICTIO.
3a pesyabTaTaMH JOCTIIKCHHS BUTICHEHHS MeTa-
Hy a30TOM 3a KIMHATHOi TeMIlepaTypu 1 THCKY
0,7MIla 3po6iieHO BUCHOBOK MPO 3HAYHHK BILIHB
audysii/mucnepcii MoJeKyn ra3y MK JBOMa IMpo-

—
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MmapKaMH, IO YaCTKOBO 3MEHIIYE HETaTHBHHU
BIUTUB HEOJHOPITHOCTI POJOBHIINA HA TMOKa3HUKU
BUTICHEHHSI Ta3y Tra3oM. 3aBIsaku audysii, He3Ba-
JKAIOYM HA BEIUKY PI3HHUIIO Y TPOHUKHOCTSX
MPOIMIAPKIB 1 MAESIKYy PI3HHAMNIO B TYCTHHI Ta3y
(rycruna asoty — 8,9 kr/M”, rycTMHa MeTaHy —
5,2 kr/m’) _TIPOPUB a30Ty IO 060X MpoIIapKax BI,I[-
6yBc;1 Maibke onHoyacHO. OTpUMaHO HEBENUKUI
koedimient razosunyuenns 40 Yonpu 20 Y%BMmicTi
a30Ty y BUIOOYBHOMY Tas3i, MOPIBHAHO 3 JBOMET-
poBoro mimanor Momemno (53 %), mo aBTOpH
HOSICHIOIOTh ~ HEBEJUKOIO  JIOBXKHUHOIO — MOAeNi
(0,4 m).

B nmocnimkennsx 3a tucky 3,5 MIla mpu HE-
JKHBOMY PO3MILICHHI _BHCOKOTPOHUKHOIO TpOIIa-
PKy BIUIMB TPaBiTalliHHOrO PO3MOALTY MiK BHTiC-
HIOBaHUM 1 BUTICHIOB&JIBHHM T'a3aMH Ha MOKa3HU-
KH JIOCII/DKYBAHOTO mpolecy OyB Oiibluum audy-
311 ra3iB 3aBIsSKU OLIBIIII PI3HMII B TYCTHHI T'a3iB
3a 3aJaHOTO THCKY (rycmHa asory — 398 kr/m®,
TyCTHHA MeTaHy — 24, 3kr/m°). HeraTupHuii BIIHB
rpaBiTallii NMpu3BiB 10 HU3BKOTO 3HAYCHHS Koedi-
I[IEHTa TAQ30BUIIyYCHHS BEPXHBOTO, HU3BKOIPOHU-
KHOTO MPOIIAPKY 3 MPOHHUKHICTIO 2,0MKM? Ha piB-
Hi 34 % npu 20 % BMicTI a30Ty y BHIOOYBHOMY
ra3i. 3a BHCOKOTO THCKY (B JaHOMY BHIAIKy
3,5 MIla) rpaBiTamiiiHui pO3NOALT HEraTHBHO
BIUTUBA€E Ha BHIOOYTOK METaHy 3a HH3bKOI BEpTH-
KaJIbHOI TPOHUKHOCTI 1 MOXE JaTH TTO3UTHBHHMA
pE3yNbTAT 32 BUCOKOI BEPTUKAIBHOI TPOHUKHOCTI.

B HacTynHOMy HOCHiIKEHHI 3 BUTICHEHHS
MeTaHy a30ToM 3a Tucky 3,5Mlla mpomapok 3
MCHIIIOI0 TPOHUKHICTIO (2 MKM®) HOMICTHIN Y
BepxHiit yactuHi Moxeni. KoedimieHnT razoBmiry-
yeHns npu 20 %BMicTi a30Ty y BUAOOYBHOMY rasi
cranoBuB 60 % mnopiBusHo 3 40 Y% npu p03MiIueH-
Hi HHM3bKONPOHMKHOTO MPOIIAPKY Yy HHKHiH 4yac-
ThHI Mozesi. OTpuMaHi pe3yJbTaTH CBil4aTh, MO
3aBJIIKM OLIBININ T'YCTHHI a30Ty MOPIBHSHO 3 TyC-
THHOIO METaHy TOTIK a30Ty B HIDKHIHM MPOIIApPOK 3
MEHILOIO TPOHUKHICTIO OCHITIOETHCS 1 THM CaMUM
3MEHIIYEThCSI HEraTHBHUI BIUTMB HEOIHOPIIHOCTI
ponoBuIIa.

Kommuieke nposenennx nocnimkens [6] crin-
YNTh, MO KOCQIUIEHT ra30BUIYYEHHs NPU BHUTIC-
HEHHI METaHy Pi3HUMH Ta3aMHU 3aJIEKUTh Bill TUITY
BHTICHIOBAJIBHOIO arcHTY, CTYICHs HEOXHOPIIHO-
CTi KOJIEKTOPA, XapakTepy B3a€MOJIi i B3a€MHOIO
PO3MIIICHHS PI3HONPOHNKHUX Tpomapkis. Heox-
HOPIIHICTb IUIACTA i rpaBiTalifHui PO3MOin mo-
TpIOHO BpaxOBYBAaTH MPHU MPOCKTYBaHHI BHTICHEH-
HSl TIPUPOJTHOTO T'a3y HEBYIJICBOIHEBUMH T'a3aMH.
MonexynsipHa qudy3is MK ABOMa MpOIIAPKaMU,
o 3’ €MHYIOTHCSI B HEOTHOPITHINA cHCTEMi, JacT-
KOBO 3MEHINYE€ HETAaTHBHUH BIUIMB HEOHOPIJI-
HOCTI.

VY poborax [16-19] HaBeneHO pe3ynbTaTH Ma-
TEMaTHYHOTO MOJICTIOBAHHS BHUTICHEHHS HPUPO/I-
HOT'O ra3y 3 BUCH)XXEHUX POJIOBUIIL JIOKCHIOM BY-
rirero. 3rigHo 3 mocmimkeHHsM [18] BumobGyTox
IOPUPOJHOTO Ta3zy OO0 €KOHOMIYHOI MeXi eKCITya-
TaIlii CBEpJIOBUH 3 TIOJJAIBIITUM HATHITAHHSAM JTi0-
KCUAY ByrJemro 3abesneuye Oinpminii KoedimieHT
ra30BWIIyUCHHS HiXK omHodacHe HarHiTaHHA CO; i
BHJIOOYTOK MPHUPOTHOTO Ta3y i3 CaMOTO IOYATKy
MPOEKTy 3a OUIBIIOro IIacToBOro THCKY. HarHi-

tanHs CO, HaNpUKIiHII Tpolecy BUAOOYTKY Ta3y €
HallKpamuM METOJ0M MakcuMizamii koedimieHTta
ra30BWIIyYCHHS. AHAJOTIYHUH BUCHOBOK OTpUMa-
HO B po0oTi [19]. 3a pe3ynmbTaraMu MaTeMaTHYHO-
0 MOJEIOBAaHHA y BapiaHTi 3 HarHiTanHA CO, Ha
OYaTKy PO3pOOKH POJOBHINA KOCPILIEHT ra30BH-
Jy4eHHs AopiBHIOE 66 %,a y BapiaHTi micns mepe-
XOJly POJOBHINA B TEPION CHAIHOTO BUIOOYTKY
raszy — 86 %.

Pesynpratu (hi3MuHOro i MaTeMaTUYHOTO MO-
JICTFOBaHHSI BUTICHEHHS MPUPOHOTO Ta3y HEBYT-
aeBoxHeBUMH Trazamu [11-19] cBiquaTh npo BUCO-
Ky TEXHOJIOTiYHY €(DEeKTUBHICTH IILOIO METOIy IIi-
TBUIIEHHS Koe(DiIlieHTa Ta30BUITYICHHS.

JIOUTBHICTh  3aCTOCYBAaHHSI PI3HUX METOJIB
30UTBIIICHHST Ta30BHJIYYCHHS 3 BHCHAXCHHX POJIO-
BUIL [ ATBEP/DKYETHCS IPOMUCIOBUMH JJAHUMH 110
ponoBumiax Ykpaiaum 1 Pocilicekoi ®Deneparrii
[20- 23].

HaBeneni meronn 3011bIIeHHS KiHIIEBOTO KO-
e(imieHTa Ta30BWIIyYEHHS Ta30BUX POJOBUIN B
YMOBAx ra30BOr0 peKMMY HE BPaXOBYIOTb CIICLH-
(iuni 0c06AMBOCTI 3aBEPLIATBHOT CTali pO3pOOKH
1 MaKpPOHEOIHOPIHY Oy/IOBY ILIACTIB. Y IPOMHC-
JIOBIH TIPAaKTHULI HE 3HAWLLIM 3aCTOCYBAHHS METO-
IV BUTICHEHHS 3QJIUIIKOBOTO Ta3y 3 BUCHAXKCHUX
POIOBUIIl HEBYTJICBOJHEBUMH Ta3aMH 1 piuHaAMH
Ta BOJIOTa30BUMH CYMIIlIaMH Ha OCHOBI HEBYTJE-
BOJHEBUX Ta3iB. B HayKOBO-TEXHIUHIN JiTEpaTypi
BIJICYTHI JIaHi PO BIUIUB T'€0JOT0-TEXHOJOTIIHUX
YMHHHUKIB Ha 3HAYeHHS KIiHIIEBOTO ILIACTOBOTO
THUCKY.

Mera pocainsenb. BeraHoBieHHs Ta gocii-
JDKCHHSI BIUTHBY OKPEMHX YMHHHKIB (XapakTepHc-
TUK TPUBUOIHHOI 30HM, TEXHOJOTIYHUX Napamer-
piB pobOTH CBEPIUIOBHH 1 cucTemMu 300py rasy Ta
iX KOHCTPYKTMBHHX OCOOJMBOCTEH) Ta IX CYKyII-
HOCTI Ha KIHLEBUM IUIACTOBMM THUCK 1 BIIIOBIAHO
Ha KIHIIEBUHA KOCQIII€HT Ta30BHIIYUCHHS 1 BUOIpH
HaOIbII  e(eKTHBHOTO CIOCO0Y MakcuMmizalii
KiHLEBOT'O KoedilieHTa Ta30BHIYYCHHS I YMOB
KOHKPETHOTO POJOBHIIA.

Pe3yabTaTu A0CHiIKeHb. [3 CHiIBLHOTO pO3-
B'SI3KY JIBOWICHHOI (h)OPMYJIH NPHIUIUBY rasy 0
BuOOI cBepmioBunu (2), hopmynu I'.A. AnamoBa
IUIsL pyxXy Tra3y B cToBOypi cBepmioBun (3) i dop-
MYJIH JIJIs1 TIPOITYCKHOI 3MaTHOCTI JIHIHHOTO TOPH-
30HTAJIBHOTO ra30mpoBoAy (4) oTpuMaHO aHAIITH-
4Hi 3anekHOCTI (5, 6), 51Kl BCTAHOBIIIOIOTH 3B 130K
MDK MMOTOYHUM ILTACTOBUM THCKOM 1 XapaKTepuc-
TUKaMH OpUBUOIMHOI 30HU IU1acTa, TEXHOJIOTiYHU-
MH HapaMeTpaMu poOOTH CBEPIUIOBHH 1 CHCTEMHU
300py rasy Ta iX KOHCTPYKTUBHUMH OCOOJIMBOCTSI-
mH. I11i 3a7eKHOCTI TO3BOJISAIOTH OIIHUTH BIUIUB Ha
IUIACTOBHH THUCK OKPEMHX YHMHHHKIB. THCKY Ha
BXOJll B YCTAHOBKY KOMIUICKCHOI MIATOTOBKH rasy
(YKIII'), pobouoro ycTboBOIO THUCKY, HebiTy rasy,
KoehiIeHTIB (BITBTPAIIHUX OMOPIB MPUBUOIHHOT
30HM IUTACTa Ta 1X CKJIAJHUKIB, KOHCTPYKLII BU-
0010, KOJIOHN HacocHo-KoMnpecopHux Tpyo (HKT)
1 BUKUAHUX JIiHIA. B pe3ymnbraTi 17151 yMOB KOHKpe-
THOTO POJIOBHIIA (CBEP/UIOBUHM) BHSABIAIOTH IHH-
HYIKH, 5Ki CIIPHYMHSIOTH HAHOUIBIII BTPATH TUCKY,
e Ja€ 3MOTy 3alpOCKTyBaTH aJIeKBaTHI T'€0JIOro-
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TEXHIYHI 3aXOJU MOJ0 iX 3MeHIIEeHHSA. B pesynb-
TaTi OCSTAEThCS 301TBIICHHS NeOITIB CBEPIIOBUH
1 MiHIMI3alis 3Ha4eHb KIHIIEBOr'O IIJIaCTOBOIO THC-
Ky, 110 3a0e3reuye MaKCUMaJbHe HI,Z[BI/IH_ICHHH Ki-
HIIEBOTO Koe(blmeHTa ra30BUJIYYEHHS 1 MOKpa-
MIEHHS TEXHIKO-€EKOHOMIYHMX IIOKa3HUKIB BHIO-
OyBaHHS Ta3y.

JlBounenHa (opMyJia IPUIUIMBY Ta3y 1O CBe-
PIJIOBUHH:

2 2 _ 2
Pm _Peuﬁ =4 mz +B Dt]z ’ (2)
®opmyna I'.A.AxamoBa, I pyXy ra3zy B CTO-

BOYpIi CBEpIIOBHHH
Peu6 :\/Py2 EeZS +Om22 (3)

dopmMyna I OPOMYCKHOI 34aTHOCTI JiHIK-
HOTO TOPHU30HTAIBHOTO Ta30MpoBoAy (BUKMIHOI
JiHIi CBEPUIOBHUHH):
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3a 3HaYEHHSM IUIACTOBOTO TUCKY BH3HAYAIOTh
KoeiieHT Ta30BHIYYEHHS! POAOBHUINA 3a (opMy-
aot0 (1).

Prm: PBH61 Pyv P]c: PCep.CBl Pcep.T - BiHHOBiHHO
MJIACTOBWM THCK, TUCKM Ha BHOOI, YCTi 1 B KiHII

BUKHIHOI JIHI, cepemn TUCKH y CTOBOYpi CBepI-
JIOBHMHU 1 y BUKuaHIH ninii, MIla,;

Tun Ty, Ty Teepeny Teepr — TEMIIEPATYpPa Biz[r[o-
BiJTHO TTacTOBA (Bubilina), ycThOBa, HAa BXOIi B
YCTaHOBKY IIiATOTOBKH ra3y 1 CEpeiHs B CTOBOYPI
CBEPJIJIOBHMHU 1 y BUKUAHIH diHil, K;

q - nebiT Tasy 3a CTaHAapTHUX YMOB.
THC.M /1]

A 1 B — xoeditienTn ¢inbTpamiiiHux OHOpiB
MIPUBUOINHOT 30HM IIJIACTA;

Si O — KOMIUIEKCHI TTapaMeTpH;

L., — mOnWHA OIyCKaHHS HACOCHO-KOMIIPE-
copuux Tpy6 (BizcTaHb Bin ycTs CBepI[JIOBI/IHI/I bi()
CEpeIMHU IHTESPBAITY nepq)opauu)

L, — MoBXHMHA BUKUIHOI JiHIT CBepZ[J'IOBI/IHI/I

O cn — BHyTle.IHlI/I niaverp kononn HKT, cwm;

Opr — BHYTpILIHIN JiaMeTp BUKHIHOT JIiHIT
CBEP/TOBHHH, M;

k— Koe(inuleHT IPOHMKHOCTI [1ACTA, M

h —roBuuHa racra, m;

R« — pamiyc KoHTypy *wuBleHHs (pamiyc 30HH
JIPEHYBAHHSI CBEP/IOBHHH ), M

—pajiyc CBepAJOBUHH 32 JI0JIOTOM, M;

| — mapaMeTp MakpOIIOPCTKOCTI TIACTa, M;

Re —aucno PeitHonbca,

& —BIAHOCHA IIOPCTKICTH TPYO;

0. — BITHOCHA I'yCTHHA rasy,

P., — T'yCTUHaA rasy 3a CTaHIAPTHHUX YMOB,
3.

M;

Kr/m”;

Zm, ZBH6 - Koeq)luleHT CTHCITUBOCTI Ta3y IMpH
IUTACTOBIN TeMmmeparypi i BiAMOBITHO MPH THCKAX
Prm 1 PBI/I6I

s Hes Koe(ilieHT JUHaMi4HOI
B’ S3KOCTI Ta3y INpH IDIACTOBiM TeMIiepaTypi i Bif-
TIOBiTHO TpU THUCKaxX P, 1 Py, [ac;

Zeepcny Loepr — KOCQILIEHT CTHCIMBOCTI Tasy
BiMOBIIHO TPH Teep o 1 Peep.cas Teepr 1 Peepars

Aegsr A, — KOEDILIEHT TigpaBIiyHOrO OHOPY
BIJIITOBITHO HACOCHO-KOMITPECOPHUX TPYO 1 BHKH-
JTHOT TTiHIT CBepAJIOBUHH;

C,, C3 — koe(ilieHTH HEAOCKOHAIIOCTI CBEP/I-
JIOBHHU 3a CTYIICHEM PO3KPHTTS ILIACTA,;

C,, C4 — koe(iIieHTH HETOCKOHAIOCTI CBEPI-
JIOBHHH 3a XapaKTEPOM PO3KPHUTTS ILIACTa,;

E —nonpaBounnii koedinieHT, IKUI BpaxoBye
BIUTMB PiTUHH HA 3HMKCHHS MPOIYCKHOT 31aTHOCTI
ra3omnpoBOY;

/7K — KOHJEHCATOBOAOra30BE BiJHOIICHHS,
e’

qB, Ok — BiZIOBITHO J1e0iTH BOJU 1 CTAOUTHLHO-
ro KOHJCHCATY, M /1I;

Weepr — CEPENHS WIBUIKICTh PYXy rasy B raso-
POBOJI, M/C;

P,,=0,101310°ITa;

T. =293
MMa? 0k (MITa 0 )2
A7 - 5 1 B7 —3
THUC.M THUC.M

3anponoHoBaHa 3aJeKHICTh anpoOOBaHa st
YMOB BHCH&)KEHOTO T'a30BOI0 MOKJIAAy TOPU30HTY
H/I-4 Omnapcekoro ra3oBoro pomosumia. B mocii-
JOKEHHSX OITIHIOBAJIM BIUTUB Ha KIiHIEBUU Koedi-
I[i€EHT Tra3oBWIy4eHHs [, 3HaueHb pPoOOYOro
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Pucynox 1 —3anexnocti KinueBoro koedimieHra rasoBHIyYeHHs
B cTynenst SHUZKEHHS Koe(l)lIIICHTlB (l)lJIpraIIlI/IHI/IX onopiB AiB
nist iebity razy 5ue.m/x (a) i 0,1tue.m’/n (6) 32 pisHHX 3HAUEHD YCTHOBOIO THCKY

yCTBOBOTO THCKY Py, ne0iTy rasy g i koeQilieHTiB
¢binpTpanifHUX OMOpiB NMPUBHOINHOT 30HU TUIACTA
A 1 B. 3rigHo 3 pesynpTatamu po3paxyHKiB OJHO-
YyacHEe 3MEHIIEHHS 3HAa4Y€Hb PO3MVIAAYyBaHUX Iapa-
METpPiB IPHU3BOANUTH 10 301TBIIICHHS KiHIIEBOTO KO-
ediuienTa ra3oBmiIydeHHs (pUCyHOK 1).

Hnst ymoB moknany ropusonty HJI-4 kinue-
B KOe(illi€HT ra30BUIIy4eHHsT [, iCTOTHO 3pOC-

Ta€ 31 3MCHIICHHSIM 3HaYeHb KOe(ilieHTiB (IIbT-
pariiaux omopiB A i B 1o 4 pa3iB, a B 1oaalib-
HIOMY 3MIiHIOETHCS MaJio. 3MEHIICHHS 3HaYeHb KO-
edinieHTiB QinpTpaniiiaux omopiB A 1 B Oinbmie
BIUIMBA€E Ha KIHIEBHH KOE(IIiEHT ra30BUITYYEHHS
B, npu Bucokux nebitax rasy (muB. puc. 1a), a
npyd Manux aeditax rasy Maiike He BIUIMBAE (IUB.
puc. 16). Tomy o0OpoOieHHS TPUBHOIMHUX 30H
CBEPJUIOBHMH 3 METOIO 3MEHIICHHS 3Ha4eHb Koedi-
HieHTiB ¢inpTpauiiHux omopiB A i B moTpibnO
MIPOBOJUTH HA PaHHIX CTAIiAX PO3POOKH POIOBH-
ma B yMOBaX BHCOKHX ne0OiTiB razy. Ha 3aBeprma-
JBHINA cTafil po3poOKK poroBHIIa Taki 00poOiIeH-
Hs OynyTh Manoe(eKTUBHUMHU. 3MEHIICHHS TUCKY
Ha yCTi CBEPIJIOBMH ICTOTHIIIE BIIUBAE HA 3017b-
IMEHHS KIHIEBOTO Koe(ilenTa Tra30BHITyYCHHS
MOPIBHSHO 13 3MEHIICHHIM Koe(illieHTiB (iIbTpa-
uiitHux onopiB A i B. BriuB 3HMKEHHS! yCTHOBOTO
THCKY Ha [3, 3pocTae i3 3MEHIICHHSM J1e0iTy rasy.
Tomy Ha 3aBepIIaNbHIN cTafii PO3pPOOKH POIOBH-
mia Juis OTPUMAaHHS BUCOKHUX 3HAUYCHb KiHIICBOTO
Koe(immienTa ra3oBUIydeHHST HEOOXigHO 3abe3me-
YUTH MaKCUMaJlbHE 3HWKEHHS yCTHOBOTO THCKY 1
eKCIUTyaTallil0 CBEpAJIOBUH 3 €KOHOMIYHO peHTa-
OCTPHIM MiHIMAIBHUM I€0iTOM ra3sy.

BucnoBok. HaBeneni pe3yiapTaTyi MaTeMaTu-
YHOTO 1 ()I3UYHOTO MOJCTIOBAaHHS BUTICHCHHS
MIPUPOJTHOTO Ta3y 3 BUCHAKEHUX POJIOBUII Pi3HH-
MU BHUTICHIOBAJIbHUMH areHTaMH CBiT4aTh IPO BH-
COKY TEXHOJIOTIUYHY €(EeKTHUBHICTH I[HOTO METOIY
T IBUIIEHHS KOS(ii€HTa Ta30BIITYICHHS.

3a pe3yabTaTaMd TPOBEACHUX OCIHIKCHB
MiABUIICHHS Ta30BUIYYCHHS 3 BUCHAXXCHHUX Ta3o0-
BUX POAOBUIL B YMOBax ra3oBOTr0 PeXHUMY PO3pO-
OKkM BTIepIie 3alPOIIOHOBAHA AHATITHYHA 3aJICK-
HICTP TTACTOBOTO THUCKY BiJ MapaMeTpiB pO3pPOOKH
ra3oBOr0 POJOBHIIA B YMOBaX Ta30BOTO PEKUMY.
L5 3aneXHICTh AO3BOJISIE OLIHUTH BIUIMB OKPEMHX
YUHHHKIB (XapaKTepHCTHK NMPHUBUOINHOT 30HH, Te-
XHOJIOTIYHHUX TapaMeTpiB poOOTH CBEPIJIOBUH 1
CHCTeMH 300py rasy Ta ix KOHCTPYKTHBHHX 0co0-
J'II/IBOCTCI/I) Ta iX CyKYNMHOCTI Ha KIHIEBHii IIaCTO-
BUM THCK 1 BIANOBIZAHO HA KiHLEBUA KOCDiLl€HT
ra3oBWIyYeHHs 1 BHOpaTH HalWOimbIl edeKkTuBHI
crocoOM  MakcuMizallli KiHIeBoro KkoedirieaTa
ra30BWJIYYEHHs JUIsl yMOB KOHKPETHOTO POJIOBH-
ma. 3HauylicTh pe3yabTaTiB UUX AOCHiIKEHb BU-
IUIMBA€E 3 JaHMUX anpoOalii 3aIpornoHOBaHOl aHai-
TUYHOI 3aJIeKHOCTI Ui YMOB BHCHa)KEHOT'O TO-
kiany ropuzonty HJ/[-4 Omapchkoro razoBoro po-
JIOBHIIIA.

3aBOAaHHAM MNOJAJBIINX JOCJHIIKEHL €
BIIPOBA/KCHHS 3aIPOTNIOHOBAHUX METOJIB MiHIMi-
3arii KIHIIEBOTO IUTACTOBOTO THICKY Ha pPEalbHUX
00’ €KTax Ta BUABJICHHS paHINE HE BPaXOBAHUX
YUHHUKIB, SIKi CIPUATUMYTH MOJANBLIOMY IiJIBU-
IIEHHIO Koe(iIlieHTa KIHIEBOTO Ta30BWIYYCHHS
ra30BUX POIOBHIII.
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