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Poboma npucesuena npodnemi 30inbuienHss 8UO0OYMKY 2308020 KOHOCHCAMY HA 2A30KOHOEHCAMHUX POOOSU-
wax. 3anponoHoeano arcopumm ONMUMATLHO20 PO3NOOILY 8i000pi6 2a3y 3 YPAXYBAHHAM 3ANYCKY I 3YRUHKU C8EpPO-
JI08UH 0104020 (hoHAY npu po3pobyi podosuwia Ha eucHadicents. Kpumepiem onmumansnocmi € makcumaivbhe 3Ha-
ueHHst 6UO0OYmMo2o 2azokonoencamy. /s oyinKu 6nausy 6HYmMpIiuiHbONIACMOBUX NEPEmoKi6 Ha BUO0OYMOK 243060~
20 KOHOeHCamy po3eNsaHymi KilbKa 6apianmie (8 momy 4ucii i OnmuMaibHull) po3pooKu pooosuwa st PisHUX po3-
nooinie 8i060pi6 2azy HaA C6ePOIOBUHAX.

Ki1r040Bi coBa: ra30KOHAEHCAT, KOHACHCATOBIMa4ya, BHIyYCHHS KOHJCHCATY, BUIOOYTOK Ha BHUCHAXKCHHSI,
BUIIAJIIHHS KOHJIEHCATy, (PiIbTpamiiiHi HOTOKH, Ta30BHI KOHAEHCAT, PO3IO/LT BiIOOPIB rasy.

Paboma noceswena npobneme ysenuuenuss 000bluu 2a306020 KOHOEHCAMA HA 2A30KOHOEHCAMHBIX MeCmOopo-
aicoenusix. Tlpednosicen aneopumm onmumMaibHO20 PACHpeOeieus OmOOPoOs 2a3a ¢ Y4emoM 3anyckd U OCMaAHO6KU
CKBAICUH 0CUCBYIOWe20 oHOa npu paspabomxe Mecmopodicoenus Ha ucmouienue. Kpumepuem onmumanvhocmu
ABNACMC MAKCUMATILHOE KOAUYECTNBO U3GNEYEHHO20 2A30KOHOeHCama. [ OYeHKU GIUsSHUS SHYMPUNILACTIOBbIX
nepemoxos Ha 000bIYY 24306020 KOHOCHCAMA PACCMOMPEHbL HECKOILKO 8APUAHMOE (8 MOM YUCLe U ONMUMALbHbILL)
Paspabomxu Mecmopoicoenust Oisk PA3IUYHBIX PACpedeseHutl ombopos 2a3a HA CKEANCUHAX.

KitroueBble c10Ba: ra30KOHIEHCAT, KOHAEHCATOOTa4a, U3BJICYEHHU KOHAEeHcaTa, J00ObIYa Ha UCTOILEHHE, BbI-
najieHie KOHIeHcaTa, (MIbTPAlMOHHBIE TIOTOKH, Ta30BbIi KOHIEHCAT, pacipeeiieHre oTOopoB rasa.

The work is devoted to the increase of gas condensate in the condensate fields. The algorithm for the optimal
distribution of the gas sampling taking into account the start-up and shut-in of the current fund wells the while de-
veloping of the field for depletion was proposed. The maximum amount of condensate recovery camber used as the
optimality criterion. To assess the effect of the intrastate flows of gas condensate recovery several options of (in-

cluding optimal) development of the field for different distributions of gas wells selections.
Key words: condensate, condensate recovery, production for depletion, condensation, filtration flows, gas con-

densate, the distribution of the gas sampling

BBEJIEHUE

VYBenuueHne KOHJICHCATOOTJa9N Ta30KOH IeH-
CaTHBIX MECTOPOXKACHUH IMpH WX pa3paboTke Ha
HCTOIICHUE Ha 0a3e CyIlecTBYIOIIEro (GoHma 10-
OBIBAIOIINX CKBAXXHH NMPH HEM3MEHHOM CyMMap-
HOM J1eOUTE MECTOPOXKICHHS BO3MOXKHO 3a CYET
nepepacnpeneneHus (QUIbTPAIMOHHBIX TTOTOKOB
rasa, 4ro MPUBOJMUT K BBIPABHUBAHHUIO JaBJICHUS
MO0 TEPPUTOPHUH MECTOPOXKJCHUS U YMEHBIIICHHIO
CYMMapHBIX [TOTEph KOHJCHCATA.

Pabora mocesmeHa mnpoOiieMe yBETHYCHHS
NOOBIYM Ta30BOTO KOHJCHCATa HA Ta30KOHJICHCAT-
HBIX MECTOPOXKIICHHSX 3a CUET PEryJMpOBaHUS
neOuTOoB JeicTByomero (oHga CcKBaxuH. Jlis
TOr0, YTOOBI OIICHUTH CTEICHb BIUSHUS BHYTPHUII-
JIACTOBBIX TIEPETOKOB Ha JIOOBIYY Ta30BOrO KOH-
JIeHCaTa paccMaTpPUBACTCSI TP Pa3IMYHBIX BapHa-
HTa pa3pabOTKU MECTOPOXKICHHS C Pa3IHYHBIM
KOJTMYECTBOM JIOOBIBAIONIMX CKBAXKHH, MPH KOTO-
PBIX 00BEMBI AOOBIYM ra3a, MPUXOIAIIMECS Ha OJI-
HY CKBa)KMHY, Pa3lMYHBI, OJJHAKO CyMMapHas J0-
Oblua raza ocraercs Hen3MeHHOH. OnTHMHU3aIHS
JOOBIYN JTIOCTHTAETCS 32 CHET YMEHBIICHHUS PacXo-
JIOB B CKB)KMHAX, PACIIOJIOKEHHBIX HEAATIEKO IPYT
OT JIpyra, U yBeIHYeHUs IeOUTOB Ha nepudepuii-
HBIX CKBaXHHaX. JIJIsl TECTOBOW peasn3aniu mpe-
JIO)KEHHOTO METOJ]a ONTHMHU3AIUK OblIa HCIIOJNb-
30BaHa CIeAyIomas TeoJoro-TuApOAnHAMUYEcKast
MOJIETTb.
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MNOCTAHOBKA 3AJJAYHN

CHoXXHOCTB MpoIeccoB MHOTO(Ga3HON (UIIBT-
pauuu, IPOUCXOASAIIMX B HEOAHOPOIHBIX IJIacTax,
ompesensieT HeoOXOMUMOCTh MTPUMEHEHUST THIPO-
AMHAMHUYCCKOI'0 MOIACIHNPOBAHUA IIpHU PCIICHUHU
3a]a49 ONTUMAIILHOTO yIpaBlieHUs. Takoe MoJIelu-
pOBaHUE TO3BOJIIET YYECThb CIIOHUCTO-30HATBHYIO
HEOJIHOPOTHOCTD IJIacTa, TEOMETPHUECKYIO hopMy
3aJIeXH, XapaKTepPUCTUKU IJIaCTOBOW BOJIOHAIIOP-
HOH CHCTEMBI, UIBMCHCHHUEC OTHOCHTCIBbHBIX (1)330-
BBIX TPOHUIIAEMOCTEH W CBOMCTB (hJIFOHMIIOB, pac-
MOJIOYKEHUE CKBAKMH U X UHTEP(EPEHITHIO.

CHOXXHOCTh TOCTABJICHHOHW ONTHMH3aIOH-
HOM 3a7a4u 00yCJIOBJIeHa OOJIBIIMM KOJHWYECTBOM
HNCKOMBLIX IMEPEMCHHBIX N HeJTNHEHHBIM BUJIOM IIC-
neBoit GyHkimH. {7 ee pemeHns UCIob30Bajcs
METOJI HaucKopeiimero ciycka [1]. O4eBuaHO UTO,
METO/I pellleHHs TPENCTaBIsAeT coboil 0ObeanHe-
HHUC aJITOPUTMOB ONTHMH3AIMU U PCUICHUA YpaB-
HeHnid MHorodasznoil ¢unbrpanuu. s peanuza-
WU MIPUBEACHHOIO METOJIa CO3/IaHa MporpaMmma B
cpene Delphi.

IToBenenne MHOTOKOMIIOHEHTHON CMECH B Ta-
30HOCHOM TOJIIE, TPU paboTe CUCTEMBI 3KCILTya-
TAIIOHHBIX MOXXHO OIHCATh CIEIYyIoUIel CcHcTe-
MoOMi ypaBHeHU# [2, 3]
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h @ — div(kohz; B;grad p)=
NW
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p= p(x,y,t)— JIaBJICHUC,
X, y — IUIaHOBBIE KOOPJIUHATHI 00JacTH Bu-

JIbTpalny;
t — Bpems,
h(x, y) — a¢(eKTUBHAS TONIIMHA IJIACTa;
ko =k (x,y) ,m= m(x, y) — abcomroTHas

IIPOHUIAEMOCTDL U IOPHUCTOCTD,
Zi— MOJIbHas J0JIA i-TO KOMIIOHEHTA B CMECH,
Yi, X;— MOIBHBIC JOIHU i-r0 KOMIIOHEHTa B
ra30BOM M KUIKON (pa3ax COOTBETCTBCHHO;
W — MoJbHas OIS Ta30BOH (asbl;
0 - OOIIIMI Pacxo] ra3a Ha j-Oil CKBa)KUHE;

Pnog — TNIOTHOCTb CMECH I'a3a B HOPMAJIbHBIX
YCIIOBUSIX;

0, npu X =1, U y=3&,;
0, npu x#n, ww y#&,

— nenbra-pyHkiys upaxa;
n; U &; — KOOPIAMHATbI PAaCIOIOKEHNUs j-Oif

Slx—ng,y—¢&))=

CKBaYKUHBI;
Nc, Ny — KommuecTBO KOMIIOHEHTOB B

CMECH M KOJINYECTBO CKBAYKUH COOTBETCTBEHHO;
Pgs Py — TIOTHOCTH ra3oBod M KHUJKOU

(bas;

S — HaCHIIEHHOCTh MMOPOBOTO MPOCTPAHCTBA
KHUJIKOH (hasbr,

HckoMbiMi (QDYHKIHSAME TUIAHOBBIX KOOP.IH-
HAT X, Y W BPEMEHH [, B 3alIMCAHHBIX BBIIIE ypa-
BHEHHSIX, SBIISIOTCS JABJICHUE p M MOJBHBIC JIOIH
YIIIEBOJIOPOJHBIX KOMIIOHEHT B CMECH X;, V;, Z; -
Bonee moapoOHO mocTaHOBKA 33729l MHOTOKOM-
MOHEHTHOU (QUIBTPAIMK C y4eToM (a3oBbIX Iepe-
XOJIOB M €€ PelIeHNE YUCIICHHBIMI METOJaMH OITH-
cana B paborax [4.5. 6].

Ha 6a3e BermevnomsiHvTol (bhn3nko-maTema-
THYECKOW MOJIENN OBLIO MPOBEJCHO UCCIIEOBaHNE
MO0 BBHIOOPY ONTUMAILHOTO pPEXKHMa JOOBIYM Ha
HCTOIICHUE C ILEIbI0 YBEIUYCHHSI OOIEH MOOBIYM
ra30BOro KOHJEHCATa JUIsi MOJICIBHOI'O Ta30KOH Ie-
HCAaTHOTO MecTopokaeHus. s pacuera HCHONb-
30BaJICs METO HaucKopeimero cinycka [1, 4, 7, 8]
C IpOOHBIM IIATOM, YTO MO3BOJIWIIO MONYYUTH pe-
3yNbTaThl ¢ OOJBIIEH TOYHOCTHIO, YEM JJIsl TIOCTO-
STHHOT'O 111ara, a TaKkKe JIOCTUTHYTh CXOJMMOCTH.

OnTuManbHbIe pacxojibl Ha CKBaXKMHAX Tepe-
CUMTHIBAIMCH MPOrPAMMHO-ANIAPATHBIM KOMILIE-

20 )
180 )

KCOM KaXIblii pa3 KaK TOJBKO BKIIOYAJIaCh/BbI-
KJTfodaach B paboTy XOTs Obl OJJHa CKBa)KUHA HITH
MEHSUICS OOIMi AeOuT A00bIuM Ta3a ais (oHza
CKBKHH 110 CPAaBHEHHIO C TPEIBIAYIIHM MECSIIEM
pa3paboTku. B naHHOW cTaThe pacXoibl JEHCTBY-
fomero (hoHAa CKBaKWH OBbLIM BBIYMCIICHBI, Kak
apryMeHThl MakcUMyMa (QYHKIHH J0ObIMH KOH-
JIeHCaTa M TIEPEMEHHBIMHU, TJe M — KOJIHYECTBO
CKBKHH Pa0OTAIOIINX HA TEKy4YHil MOMEHT pa3-
paboTKu.

F(X): X >R, )

rae xz(Ql , Or,\ oy Qn), 0Q; — pacxon Ha i-oi
CKBa)KHHE, a JIOITYCTUMOE MHOXKECTBO
X ={3[0;20,i=12,.,njcR".

Toraa 3agaya BEIOOpa ONTUMAIIBHOTO PEXKUMA

JOOBIYM Ta30BOr0 KOHJIEHCATa HAa UCTOILCHUE MPH-
BOJIUTCA K BU]LY:

F(X)— max 3)

xeX
W TIpE/ICTaBIIsIeT cOOOW CHUCTEMY M ypaBHEHUH OT-
HOCHMTEIIBHO HCKOMBIX pacxofoB QO;, O, ..., 0,

NOOBIBAIOINMNX CKBAKHH, UISI PEIICHUS KOTOPOM
ObLTa pa3paboTaHa MUTEPALMOHHAS CXeMa Ha OCHO-
BaHHUHM METOJIa HAUCKOPEHIIIEro CIycKa ¢ APOOHBIM
1aroMm:

U] 2 5014 4l] VF()?[j]), 4)

e ),[j]

VF ()? l ]) — TpajueHT QYyHKIUK CyMMapHOH J100bI-

JUIMHA IIara Ha j-Oi HTepaluu, a

91 32 BECh MIEPHOJ] pa3pabOTKU MECTOPOXKICHUSL.
B kauectBe HyneBoro (HayajabHOro) MpHOIHU-

ObLT BBIOpAH PacXoj CKBaKMHBI Ha
KaX bl pacueTHbIN TIEPUOL BBIOHMpAJICS
0p, 0y, ..., O} COpeaslaylero MOMEHTa BpeMe-
Hu a, Op, = 7 MITH.M’/MeC., COOTBETCTBYIOIIMIT

00111eMy He0OXOAMMOMY 00beMy JOOBIYM Ta3a Ha
MECTOPOKICHHH.

KeHns x\0

Pacuer BrIONHSETCI ¢ TOYHOCTBIO & =10_5
JI0 TEX TI0p, MOKa CIPaBEIJIUBO HEPABCHCTBO

‘F()?[j“])—F()?[j]] >e. )

B nporuBHOM Cciydae =30ty pacuer

CUHMTACTCS 3aBEPIICHHBIM.

CXomuMOCTh pE3yJbTAaTOB JOCTHUTAJach B
npenenax 15-Tu uTepanuid, KOJIMYECTBO KOTOPHIX
MOXHO ObLTO OBl YMEHBIIUTH 3a CYET BHIOOpA Ha-

YaJIbHOTO TPHOIMIKEHHUS )?(0), Oosiee OIM3KOro K
ONITHMAJIEHOMY.

PE3YJIbTATBI U AHAJIN3

Huxe nmpuBeneHsl pe3ynbTaThl ONTUMHU3ALNU
NOOBIYM Ta30BOTO KOHJEHCaTa NpU pa3paboTKe
MOJIEIbHOTO MECTOPOXKIACHUS UIA Pa3IUYHBIX Ba-
PHAHTOB PEryJIMPOBAaHUS JOOBIYM Ta30BOTO KOH-
JIeHcaTa B PeXUMe Ha UCTOIIEHUE.

MopnenbHas 06nacTh MECTOPOXK/ICHUs HMEeT
¢dbopMmy KBaspaTta TUIOMAABIO 3X3 KM~, a CKBaXKH-
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HBI pacIlONOKEHbI TaKXKe B y3/1ax KBajpaTa, Ha
OJIMHAKOBOM PAaCCTOSIHWUHU JPYT OT Jpyra C IMATOH
CKBOXMHOW B IeHTpe kBajaparta. Cpernuss s¢dek-
THBHasl ToMmUHA coctaBisier 40 M, cpenHee 3Ha-
yenue mnopucroctd 10%, mNpoHUIIaeMOCTh —
11-10™" m*.

[peamnonaraercs, 4To mIacToBasi ra30KOH/ICH-
caTHas CHCTEMa XapaKTEePU3HUPYETCS BBICOKUM
COZICp)KaHUEM KOHJEHcaTa B IIJIACTOBOM Tase
342 r/v’. TlnacroBas Temnepatypa 401 K. Cocra
rasa: 7.33% yranesonoponos Cs, , 66.88% meraHa,
14.35% orana, 6.10% mnpomana, 1.62% OyraHa,
0.54% azota u 3.17% muokcuna yriepoma. Cxema
MOJIETTLHOTO Ta30KOHJICHCATHOTO MECTOPOXKICHHS
MpuBeneHa Ha puc. 1.

3 Em

2]

Pucynoxk 1 — Cxema MecTOpOKIeHUSA

CymMapHbIi pacdeTHbINH niepuos coctasm 40
MecsIeB. 3a STOT TEpPHOJ JaBJICHHE MO IJIacTy
cuu3minochk ¢ 34 Mlla go 6,7 MIla. Kaxaeie 10
MecsIleB B pa3pabOTKy MECTOPOXKACHUS BKIOYa-
JIaCh HOBas CKBa)XMHA TaKUM 00pa3oM, YTOOBI Cy-
MMapHBIH MECSYHBIN AEOHUT raza yBeIHYHBAIICS Ha
7 mnH. M. TTOpSAI0K BKIIOUEHHUs CKBAXKHH C yKa3a-
HUEM 3aIIAHUPOBAHHOTO 00IIero jeduTa ra3a Juis
JeWcTBYIONIEro (OH/IA CKBaXXWH IPEICTaBICH B
Tabmuie 1.

Taoauna 1
[epuon PaGoratorue OGHI?; faOGan
pa3paboTKu CKBaYKUHBI 37
MJIH. M~ /Me€c.
1-10 mecs1a Nel-2 14.0
11-20 mecsia Nel-3 21.0
21-30 mecsma Nel-4 28.0
31-40 mecsia Nel-5 35.0

B kax0oM U3 nepuogoB pacxojl M0 OTAEIbHO
B3SITOM CKBa)XUHE OCTAaBaJICsi IOCTOSHHBLIM. BEBIIO
MPOBEJICHO TPU MPOTHO3HBIX pacuera C Yy4YEeTOM
Hau0oJIee ONTUMAIBHOIO MO CYMMapHOH TOOBIYM
ra3okoHjicHcaTa. B ciyyae ¢ BBHIOOPOM ONTHMAlIb-
HOrO0 peXHMa JOOBIYM Ha HCTOIICHWE, HPU KaX-
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JIOM HOBOM HM3MEHEHUHU MOCTOSHHOM 00Iel Mecs-
YHOH JOOBIYM Ta3a C IOMOIIBIO IPOrPaMMHO-
anmnapaTHoro KOMIIJIEKCA MPOBOJUIICA pacueT OIl-
TUMAaJIbHOTO pacipeAesieHUs] pacX0J0B ISl IEUCT-
Byto1iero oHma ckBakuH. bok cxema anropurma
MpeaCcTaBlieHa Ha pucC. 2

Beon
OaHHBIX

BblGop ONTHMaNBHOTO
pacnpegeneHu1A

.

PacueT cneywwero
MEeCALA

'

HeT

faa Mpoeepka Ha

BKA./BbIKA.

Boieog
peIvILETaToR

Pucynok 2 — biok-cxema anropurma

BapuanT 1. Pa3paboTka coBepiiaercst msThiO
CKBRXMHAMH COTJIACHO TIOPSJKY, MPEICTaBICHHO-
My B TaOauIle 1 ¢ MOCTOSHHBIM JeOUTOM JI0 MOMeE-
HTa BKJIIOYCHUS HOBOM CKBa)XKHHBI B Pa3paboTKy.
[MpryeM neOUTHI CKBaXKWH HAa TPOTSHKCHUM K-
JIOr0 TIEpUOJia BBIOPAHBI TaKUM 00pa3oM, YTOOBI
obecriednTh OOJNbIIME BHYTPHUILIACTOBBIE TEPETO-
KH, KOTOpPbIE MPUBOAAT K YBEITHYCHHUIO BBITIA/ICHHS
KoHJeHcaTa. B Tabmuiie 2 mnpuBeAH NOPSIOK
BKITIOUCHHSI CKBXXWH B pa3pabOTKy, pacXoibl Ha
KaXIyI0 CKBaXXHHY, a TAKXKE KOJIHYECTBO JOOBITO-
rO Ta30BOr0 KOHJEHCATa 3a YKa3aHHBIH MEpUOJ
pa3paboTKH.

BapuanT 2. Pazpaborka ocymiectBusiercs msi-
THIO CKBQXHHAMH, COTJIACHO TOPSJIKY, NPEACTaB-
JICHHOMY B Ta0iuIile 1 ¢ MOCTOSHHBIMH JAeOMTaMU
Ha BECh MEPUOJ Pa3pabOTKH Ta30KOHCHCATHOTO
MECTOPOKJIEeHHUs. TakuM 00pa3oM, Kakmas pabo-
Talolias CKBaXMHA NOOBIBaeT Mo 7 MJIH. M Ta3o0-
KOH/JIEHCATa €KEMECSIIHO.

B aToMm ciydae rutacToBbIe MEPETOKH CYyIIeCT-
BEHHO YMEHBIIATCS, OJHAKO OHWU HE OYIyT OITH-
MaJbHBIMHU.

Bapuant 3. [locneauuii BapuaHT pacdera siB-
JISieTCsl ONTHMAJIBHBIM C TOYKH 3PEHHUS MaKCHMU-
3alli¥ U3BJICUCHUS JOObIBaeMOro KoHaeHcara. Jlo-
ObIua OCYIIECTBIISIETCS TAKXKE MSTHIO CKBAKHHAMH
COTJIACHO OIMCAaHHOMY TOpSAKy B Tabnmime 1. Ha

—
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Ta6nauna 2
Tepuox JIeOUT CKBAXKUHBI (MITH. M°) CymmapHast
J00bIYa
pa3paboTKu Nel Ne2 Ne3 Ned Nes (TBIC. T.)
¢ loromo W 1 6.0000 | 8.0000 : - 25.01761
¢ oo o 204 | 80000 | 9.0000 4.0000 : : 5537120
¢ 21*}3;230"’15‘ 7.0000 |  6.0000 10.0000 5.0000 - 89.08019
¢ 1o o S0M | 9.0000 | 9.0000 7.0000 5.0000 50000 | 115.57477
Tabonuua 3
Tepuox JIeOUT CKBAXKUHBI (MITH. M°) CymmapHast
J00bIYa
pa3paboTKu Nel Ne2 Ne3 Ned Nes (TBIC. T.)
¢ loromo Wt 1 7.0000 | 7.0000 - - 25.17550
¢ oo o 205 | 7.0000 | 7.0000 7.0000 . : 57.79102
¢ 210 o S0H | 7.0000 | 7.0000 7.0000 7.0000 - 91.84321
¢ 1o o S0M | 7.0000 | 7.0000 7.0000 7.0000 7.0000 | 118.26559
Ta6nuna 4
Tepuox JIeOUT CKBAXKUHBI (MITH. M°) CymmapHast
J00bIYa
pa3paboTKu Nel Ne2 Ne3 Ned NeS (TBIC. T.)
¢ loromo Wt 1 7.0000 | 7.0000 - - 25.17550
¢ H-ro o 1120'1’”“‘ 52052 | 5.2053 10.5895 - - 58.36081
c2lro o S0Mi | 50351 | 5.0350 7.6415 | 10.2884 : 92.48941
¢ 3”136132 Ifo'Hﬁ 56015 |  6.4304 8.3853 3.6506 10.9322 | 119.03186

3Tane BKIIOYCHUS HOBON CKBaKMH IIPOM3BOIUTCS
nepepacder ONTHMAJIBbHBIX PacXoJlOB C COXpaHe-
HUEM 00mmero odbemMa JO0OBIYU COIJIACHO OJIOK-
cxemsl (puc. 2). B Tabnuiie 4 npuBeaeHbI ONTHMA-
JBHBIE PAacXObl JUIsl TOOBIYM Ta30KOHJEHCATa C
tounocThio 107,

W3 tabnuubl 4 cienyer, 4ro Hauboiee ONTH-
MajbHBIA BapHaHT - 3TO YBEJIMYUTh HArpy3Ky Ha
HOBYIO CKB@)XMHY M, Ha00OpOT, YMEHBIIMTH Ha-
TPY3Ky Ui JACHCTBYIOIIMX JIO MOMEHTa BKJIIOUeE-
HUs ckBakuH. CleayeT 3aMeTHTh TakKe, YTO B
CBSI3U CHMMETPHYHOCTBIO OOJIACTH MECTOPOXKIe-
HUS U CUMMETPUYHOCTBIO PACIIOIOKCHUS CKBaXKUH
1o 31-ro mecsia pa3paboTKu i CKBakuH Nel u
No2 (puc. 1) caMbIM BBITOJAHBIM OCTaBAaJICS PEKHUM,
MPH KOTOPOM J00bIYa Ha dTHX CKBaKHHAX OCTaBa-
nace onmHakoBoi. [locme 10-mecsuHON paboTHI
CKBaKUHBI No4 CHUMMETPHUYHOCTh TONS JaBJIEHUH,
BIIMSIFOILIETO HA BBITIAJICHNE KOHICHCATA B KHJIKYIO
¢azy, Oblaa HapyineHa. TakuM 00pa3oM, Mmocieno-
BaJIO YBENTMUEHHNE HATPY3KU Ha CKBaxKHHY Ne2.

T2 )
182 )

[TpumeuaTenbHO, YTO AaXe JJISI CUMMETPHY-
HOW 00JIaCTH M MpPH CHMMETPHYHOM pacrpeserne-
HUU PacxoJlOB YyJAJIIOCh JOCTHTHYTh HEKOTOpPOTO
YBEITUYEHUS KOIMYECTBA H3BIEKAEMOr'0 Ta30KOH-
JIeHCaTa 3a cueT BbIOOpa ONTHMAaJIbHOTO PEXHMA
pa3paboTKu JercTBytonero (GoHIa CKBa)XXHH, 10
CPaBHEHUIO C BAPUAHTOM 2.

Jnst HECUMMETPUYHOM 007acTH Pe3yNbTaThl
MPUMEHEHHUS ONTUMHU3AIMH MOTYT OBITH Oolee
3HAUYUTENBHBIMU [4] U AOCTUTATh yBEIHYEHUS TIO-
JOBOM 1oOBIYH KoHJeHcaTa Ha 10% obmiero oowe-
Ma.

CpaBHuTenbHas TabiuIa OOIIeH J00bIYM Ta-
30KOHJIeHCaTa Mo Kaxaomy 10-mecsyHOMY Tepu-
o1y pa3pabOTKH MECTOPOXKICHUS Ha HCTOIICHHE
BBITJIZIMT CIICAYIOUIMM 00pa3om (Tabmuiia 5).

Takum oOpa3om, BapuaHT 3 (ONTHMAIBHBIN)
[0 CPaBHEHUIO C BapuWaHTaMHu pacuera 1 u 2 3a
BECh PAacUETHBIN MepUO]| MO3BOJIMI YBETUYUTH JIO-
Obluy KoHIeHcata Ha 2,99% u 0,65% coorBercr-
BEHHO.
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Hayka — BHpPOGHHLITBY

Tadauna 5
IMepuon CymmapHas n1o0b14a (TbIC. T.)
paspadoTKu Bapuanr 1. Bapuanr 2. Bapuanr 3.
¢ 1-ro mo 10-51i1
- 25.01761 (-0,61%) 25.17550 (0%) 25.17550
¢ H-romno 1120'“ 55.37120 (-5,12%) 57.79102 (-0,97%) 58.36081
c 21'F§elggu30'l’lﬁ 89.08019 (-3,68%) 91.84321 (-0,69%) 92.48941
c3l-ronod0-biit | 5 57477 (12,91%) 118.26559 (-0,64%) 119.03186
MecAn
3AKJIIOYEHHUE U BBIBO/bI 6 Kanyrma HO.M. MaTtemaTudeckoe MOICIH-

Pe3y.IIBTaTBI YUCJICHHOI' O MOZICJ'II/IpOBaHI/HI I10-
Ka3bIBaIOT BO3MOYKHOCThH MCIIOJIb30BaHMsI pa3pado-
TaHHOﬁ MOACIIN U nporpaMM OIITUMMU3AIINN IS0
pelIeHus 3a1a4 yrnpaBjieHUs pa3padOTKOM ra3oko-
HJICHCATHOI'0 MECTOPOXKACHHUS C IIENbI0 yBEIHYe-
HUs JOOBIYM ra30BOro KOHAEHCATA.

33 CyeT YMCHBIHCHI/ISI BHYTpI/IHJ'IaCTOBLIX I1C-
peTOKOB nu Hpe}:[OTBpaHIeHI/IH JOITOJHUTCIIBHOT' O
BBIIIaACHUA KOHIACHCATAa, AaXXE I CI/IMMeTpI/I‘IHO-
o OJHOPOIHOI'0 MECTOPOXKACHUS C CHMMETPHY-
HBIM pacnonomeHHeM CKBA>XMH BO3MOXXCH BBI60p
OIITUMAJIBHOI'O BapI/IaHTa, y‘{I/ITbIBaIOIHI/Iﬁ BKJIIO-
YCHUE M BBHIKJIFOUCHHE CKBAXKHH B MPOIIECCE A00bI-
YY HA UCTOILLCHHUE.
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