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Aunnomauyun. B cmamve npedcmasien KOMNJIEKCHbIL NOOX00 K  KOJUYECMBEHHOU OYEHKe
Koappuyuenma evimecrnenus uegmu 6oodou (KBHB) 6 mpewunosamo-nopucmolx KapOOHAMHbBIX
KOJIIEKMOPAax HA OCHOB8e MHO20(aKkmopHo2o anaiusa. Paccmompenvt 2eonoco-ghusuueckue u
MexHoN02UYecKue napamempsl, onpeoesiowue 3QHekmusHocms nPoyecco8 3a800HeHUS 8 PUPOBLIX U
0enpecCUOHHbIX MUNAx KapOoHamuwix nopod. lIpeodnodcenvl yco6epueHCmMBO8aHHble PecPecCUOHHbIe
mooenu, ceszviearowue KBHB ¢ kosgguyuenmom nopucmocmu, npomMuleKU niacma, HeOOHOPOOHOCMbIO
U 8000HACHIWEHHOCMbIO. Buvinonnena cmamucmuueckas oopabomxa oanuvix no 21 mecmoposrcoeHuro
Byxapo-Xusunckoeco pecuona, nocmpoenvl KOppensiyuoHuble Mampuybl U Npo8eoeHd eepupurayus
pe3yrbmamos Ha npomwsicioswix oovexkmax Cesepuviii Ypmaoynax u Kykoymanax. Ycemanogneno, umo
KO3(hhuyuenm npomvleKu niacma oKaswvleaem OoMuHupyioujee eausHue Ha 3HauyeHue KBHB.
Ionyuennvle 3asucumocmu Mmo2ym OblmMb UCNOIBL30BAHLL Ol NPOSHO3UPOBAHUSL NOKA3amelell
BbIMECHEHUS. HeQhmu 1 ONMUMUZAYUL CUCTEM NOOOEPICAHUSL NIAACTOB020 OABNICHUSL 8 YCIL0BUIX O80UHOU
nopucmocmu.

Knrwoueewvie cnosa:. rosghguyuenm evimecnenus Hegpmu 000U, KapOOHAMHbBIE KOJIEKMOPYL,
MHO2OMDAKMOPHBLL AHAIU3, KOIPPuyuenm npomMuleKU NiACmd, pespeccuoHHble MOOeau, NOGblUleHUe
Heghmeomoauu.
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Annotatsiya. Maqgolada darzli-g ‘ovakli karbonat kollektorlaridan suv bilan nefini siqib chigarish
koeffitsiyentini ko ‘p omilli tahlil asosida migdoriy baholash bo ‘vicha kompleks yondashuv taqdim
etilgan. Rif va depressiya tipidagi karbonat jinslarida suv haydash jarayonlarining samaradorligini
belgilovchi geologik-fizikaviy va texnologik parametrlar ko ‘vib chigilgan. Qatlamni yuvish koeffitsiyenti
va suvga to ‘yinganlik koeffitsiyentlari bilan bog ‘laydigan takomillashtirilgan regression modellar taklif
etilgan. Buxoro-Xiva mintaqgasidagi 21 ta kon bo ‘yvicha ma lumotlar statistik jihatdan qayta ishlangan,
korrelyatsion matritsalar tuzilgan va natijalar Shimoliy O ‘rtabulog va Ko ‘kdumaloq kabi obyektlarida
verifikatsiya gilingan. Qatlamni yuvish koeffitsiyenti SNSK qiymatiga ta ’sir ko ‘rsatishi aniglangan.
Olingan bog ‘ligliklar neftni siqib chigarish ko ‘rsatkichlarini prognoz qilish va ikkilamchi g ‘ovaklilik
sharoitida qatlam bosimini ushlab turish tizimlarini optimallashtirish uchun qo ‘llanilishi mumkin.

Kalit so“zlar: Suv bilan nefini siqib chiqarish koeffitsiyenti (SNSK), karbonat kollektorlari, ko ‘p omilli
tahlil, gatlamni yuvish koeffitsiyenti, regression modellar, neft gazib olishni oshirish.
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Abstract. This paper presents an integrated methodology for the quantitative assessment of Oil
Displacement Efficiency by Water (ODEW) in fractured-porous carbonate reservoirs using a
multivariate statistical analysis. We examine the geological-physical and engineering parameters crucial
for defining the efficacy of waterflooding processes in both reefal and depression-type carbonate
formations. The study proposes advanced regression models that correlate ODEW with parameters such
as porosity, areal and vertical sweep efficiency, heterogeneity, and initial water saturation. Statistical
analysis was conducted using a database encompassing 21 fields in the Bukhara-Khiva region, resulting
in the construction of correlation matrices and subsequent verification of the models against field data
from the Severny Urtabulak and Kukdumalak assets. Our findings establish that the sweep efficiency
factor exerts the most significant influence on the resultant ODEW value. The derived dependencies
provide a predictive tool for estimating oil displacement performance and can be utilized to optimize
Pressure Maintenance Systems (PMS) in reservoirs exhibiting dual-porosity characteristics.

Keywords: Oil Displacement Efficiency by Water (ODEW), carbonate reservoirs, multivariate analysis,
sweep efficiency factor, regression modeling, Enhanced Oil Recovery (EOR).

BBenenne. B 1mocnennne  AeCATHIIETHS
HaO0TaeTCsl YCTOWYMBAsT TCHICHIUS YBEITMYCHUS
IO TPYAHOM3BJIEKAEMBIX 3alacoB  YIJIEBOJO-

[Ipobrnema omeHku kKod(hduImeHTa BHITEC-
Henuss Heptu Bomoit (KBHB) B TpemmHOBato-
MMOPUCTBIX ~ KapOOHATHBIX  IIACTaXx OCOOCHHO

pPOJIOB, MPUYPOUEHHBIX K KapOOHATHBIM KOJIJIEK-
Topam [1; c. 116-124, 2; c.1-3]. KapOonaTHble
MECTOPOXKACHHUSI ~ XapaKTEPU3YIOTCAd  CIOKHOU
re0JIOTHYECKON CTPYKTYPOU, BBICOKON HEOAHOPO/I-
HOCTBIO U TPEUIMHOBATOCTHIO, YTO 3HAYUTEIBHO
OCJIO)KHSIET NPOLECCHl 3aBOAHEHMSI M CHUXKAET

3¢ PeKTUBHOCTHh BBITECHEHHUS HePTH Bomou [3; C.
45-49, 4; ¢.150].

akTyanpHa Juis byxapo-XuBuHCKOro Hedrera-
30HOCHOTO peruoHa, rae Oonee 70% HedTIHBIX
3armacoB JIOKaJM30BaHO B KOJIEKTOPax JaHHOTO
tuna [5; C.]. Tpamunmonnsie mozemun KBHB,
OCHOBaHHBIC Ha YIPOUIEHHBIX 3aBUCHUMOCTSAX, HE
YUUTBHIBAIOT pPeajbHYI0 MHOTOMAPaMETPUIECKYIO
MIPUPOIY TMPOIECCOB (UIBTPAMU U TPUBOJIAT K
CYIIECTBEHHBIM OINUOKAM TPHU MPOSKTUPOBAHUU
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CHUCTEM TOJJIEp>KaHUs TIACTOBOTO AaBieHus [6; C,
7;¢.1012-1024].

CornacHo nonoxenusiM CTpaTeruu pa3BUTHs
«HoBr1il Y30ekucTan Ha 2022-2026 roanl», 0qHON
U3 TPHUOPHUTETHBIX 3a7ad SIBISICTCS TOBBIIICHHE
3 PEKTUBHOCTH MCIOJIB30BaHUS YTIIEBOJOPOIHBIX
pPECypcOoB Ha OCHOBE HAay4YHO OOOCHOBaHHBIX
TEXHOJIOTHH W HHU(POBBIX METOJOB YIIPaBICHUS
paszpabotkoit [8; €.108-115]. B »Tux ycrnoBusx
pa3paboTKa KOMIUIEKCHBIX Mojenei onenku KBHB
nproOpeTaeT HE TOJBKO TEOPETUYECKOe, HO H
CTpaTeTUYeCKoe 3HAaYeHUEe I  YCTOMYHUBOTO
pa3BuTHs He()TEra30BOro CeKTopa crpausi [9; CJ.

eas wuccaengoBanus. lLleap HacToslIero
WCCJICIOBAHMS 3aKJIIOYaeTcss B pa3paboTke W
BepU(pUKALUU yCOBEPIICHCTBOBAHHBIX MHOTO(haK-
TOPHBIX PErPECCUOHHBIX MOJICIICH, TIO3BOJISOIINX C
BBICOKOW TOYHOCTBIO OIIEHHWBATh, IPOTHO3UPOBATH
U UHTEPIPETHPOBATH KOIPPHUIMEHT BHITECHEHUS
Hetn Bogoi (KBHB) B TpemmHOBaTO-MOPUCTHIX
KapOOHATHBIX KOJUICKTOpaX pPa3jIMYHOTO TECHETH-
yeckoro tuma [10; ¢. 62-69].

OcHoBHas 3aJa4a 3aKJIF0YaeTCs HE TOJILKO B
MOCTPOSHUHU IMITUPHUECKUX 3aBUCUMOCTEH, HO U B
YCTaHOBJICHUH (PU3HUECKA OOOCHOBAHHBIX 3aKOHO-
MEPHOCTEH MEXIy Teonoro-pu3nuecKuMu Xapak-

TEPUCTUKAaMH  TOpoja  (MMOPUCTOCTHbIO,  IPO-
HUIAEMOCTBIO, TPELIMHOBATOCTBbIO, HEOJHOPOA-
HOCTbIO, BOJIOHACBHIIIEHHOCTbIO) W TEXHOJIOTH-
YeCKMMU TapaMeTpaMu  pa3paboTKu  (MHTEH-
CHUBHOCTBIO  TNPOMBIBKM  IIJIacTa,  PEXKUMOM
3aBOJHEHUS, JIMHAMUKON IJIACTOBOTO JaBJICHUS)
[11; c.38-45].

B pamkax naHHOM 1eny NpeaycMaTpuBaeTCs:
IPOBEJCHUE KOMIUIEKCHOIO AaHaJlW3a BIHSIHUSA
HOPUPOJHBIX M TEXHOJOIMYECKUX (aKTOPOB Ha
IIPOLIECCHl BBITECHEHUSI HE(PTU BOJOM B YCIOBHSX
JIBOMHON IMOPUCTOCTH;IIOCTPOCHUE CTaTUCTUYECKU
YCTOMYMBBIX MOJIENEH IS pa3IuyHbIX (armaib-
HBIX THIIOB KOJIJIEKTOpPOB (pucoBble W Jenpec-
CHOHHBIE KapOoHaTHble mopoasl) [12; ¢.1210-
1224]; cpaBHEHHME TIOJYyYEHHBIX MOAEIEH C
CYLIECTBYIOIIMMU OTEYECTBEHHBIMU M 3apyOex-
HbIMM aHAJIOTaMHU C LEJIbI0 BBIABICHHUS UX
OPUMEHUMOCTH K MecTopoxkaeHusiMm byxapo-
XUBUHCKOTO PETrMOHa;pa3paboTKa PEeKOMEH Al
[0 MHTETPAllUM pe3ylbTaTOB MOJEIMPOBAHUS B
cucreMy ULU(GPOBOro YHpaBiICHUs pPa3pabOTKON
MECTOPOXKACHUM U ONTHUMH3ALMH  METO/OB

noBbIeHus: HepTeoTnauu [13; €.77-84].

Takum o0pa3zom, HccieJ0BaHNE HANPaBIECHO
Ha (OPMHUPOBAHUE YHHBEPCAIBHOW METOAUKU
nporuosupoBanus KBHB,  oGecneunBaromieit
MOBBIIIEHUE JTOCTOBEPHOCTHU MPOEKTHBIX PEHICHUH,
COKpallleHUEe HEONpeleNEéHHOCTH B  MOJEISIX
3aBOJHEHUS M POCT 3()(HEeKTUBHOCTH pa3pabOTKH
HE(QTSAHBIX MECTOPOXKJIEHUH ¢ KapOOHATHBIMU
koyutekropamu [14; €.312, 15; c].

MeToquka M HCXOJHBbIE  /IaHHBIE.
HccnenoBanne  mpoBOOMIIOCE  HAa  OCHOBE
KOMIUIEKCHOTO ~ aHajlu3a  IPOMBICIOBBIX U
7a00paTOPHBIX JAaHHBIX MO 21 MECTOPOXKICHHIO
Bbyxapo-XuBHHCKOTO He(TEra3oHOCHOIO PErxoHa,
HAXOJAIIMXCS B PAa3JIMYHBIX CTaIusX pa3pabOTKu
(ot 24 no 67 ner skcmayaranuu) [3; €.45-49].
Ncnonb3oBanbl nannbeie mo 450 obpasnaM kepHa,
IIPOMBICIIOBBIE OTYETHI, PE3yJbTaThl TUAPOJUHA-
MHUYECKHUX HCCIEJOBAaHUNA ¥ IH(PPOBBIE MOJEIH
ITACTOB.

Jlig cratuctudeckoit 00paboTKU MPUMEHSIICS
meton Kynpbaka, obecreunBaromMii KOJIUYECT-
BEHHYIO OLIEHKY MH(OpMaTUBHOCTU (PakTopoB [7;
€.1012-1024]. IToctpoeHue MoeIIel BBIMOTHEHO Ha
OCHOBE MHOTO(AaKTOPHOTO PErPEecCCHOHHOTO aHa-
JIM3a C MPOBEPKOM YCTONYHMBOCTH MO HE3aBUCHMBIM
BBIOOpKAM U OILIEHKOM OCTaTOYHOU aucriepcuu [9;
cl.

Oco0oe BHUMaHHE yJIeJI€HO CPAaBHEHHUIO IBYX
TUIOB KapOOHATHBIX KOJJIEKTOPOB — PU(OBBIX U
nenpeccuonnbix Ganmii [10; ¢, 11;¢.38-45]. Jlns
KaX/J0r0 TUNA TIOCTPOEHBbl OTAEIbHBIE KOp-
PEISIIMOHHBIC MATPHIIBI M YPAaBHEHHS PETPECCHH.

Pe3yabTaThl aHAIN3Aa U MOJETUPOBAHMSA.

1. MonenupoBanue st puGOBBIX KOJJIEK-
TOPOB.

[To pesynbpTaTam 00pabOTKH CTATUCTUYECKHUX
JAHHBIX JUIs pU(OBBIX KapOOHATHBIX KOJJIEKTOPOB
MoNTy4eHo ypaBHeHume perpeccun [12; ¢€.1210-
1224]:

Kopr = 0,4280 = Vo, — 0,7142 « Ky, +
3,1175 *m — 0,0079 * S — 0,183 1)

JlaHHOE ypaBHEHHE JEMOHCTPUPYET BBICO-
Kyto uyBcTBUTENbHOCTE KBHB k ko3 dunmenty
MIPOMBIBKH IUTacTa M mopucroctu [13; €.77-84].

Tabmuma 1 oTpakaeT pe3yabTaThl KOp-
PEISAIUOHHOTO aHaIM3a MEXAY OCHOBHBIMH Iapa-
METpaMHy, BIMSIOUIMMH Ha KOA(p(UIUEHT BBITEC-
HeHust HepTH BOJOH B PU(DOBBIX KapOOHATHBIX
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KOJUIEKTOpax. Bolcokue 3HaueHus Koppeasuuu (10
0.82) yKka3pIBalOT Ha JOMHHHUPYIOUIYIO POJIb
K0d(ppHLIMEeHTa MOPUCTOCTH M MPOMBIBKY IJIacTa B
dbopmupoBannn KBHB, Torna kak orpunarenbHbie
KOX(P(UIIMEHTHl KOPPEJSIAK ¢ BOJOHACHIIICH-
HOCTBIO CBHJIETEILCTBYIOT O CHUKEHUU (D (HEeKTHUB-
HOCTH BBITECHEHHUSI TMpPHU YBEJIMYEHUU HACHIIICH-
HOCTH BOJIOH.

Tabnuna 1.

Koppenayuonnasa mampuya 01s pughoesvix
KapooHamHvIxX KO11eKmopoe

Ko T Koppesum

PAKTOPLI B
NMOKAATET

Jneneperns

Koaddrmment
BEITCCHEHIA HeiTH 1 08244 -0.3105 04277 -0.1613 0,228 0.1923
Bl
Koadppmmment 0.8244
TPOMBIBER
Koapumment
BOJOHACKIIEHHOCTH
Koaumment
MOPHCTOCTH
Koadpepmmment
HEOIHOPOTHOCTH

2. MopnenupoBanue s JAENPECCHOHHBIX
KapOOHATHBIX KOJIJIEKTOPOB.

Hns  mopox  #enpecCMOHHOM
3aBHCHUMOCTH TpuHsia Buz [14; ¢. 312]:

Kopr = 0,7472 % Vo, — 0,2702 x K, +
3,7901 *m — 0,0542 * S — 0,2740 (2

Tab6mumna 2.
Koppenayuonnaa mampuya 011 0enpeccuonHHblx
KapooHamHvixX KO1eKmopoe

1 0 0 0 0,458 0.3706

-0.3105 0 1 0 0 0.260 0.0836

04277 0 0 1 0 0.14 0.0264

01613 0 0 0 1 4,503 3.9686

danuu

Koypdunnent koppensmmn

‘-l’i'll\"lﬂphl 0 moKkazareab

Jlucnepens

Cpeanne suadenns

g
Koodpumment surtecHens 07477 | -04716 |0.238

0.2149
He()TH Bodoil

KoadpnimeHT npoMbIBEN 0.6491 1 0 0 0 0,324 (0,1867

Kosdypmrmient
BOJTOHACKITIIEHHOCTH

-0,1350 0 1 0 0 0,300 |0,1077

Koaduuent nopucrocti 0,7477 0 0 1 0 0,15 |0,0424

Kosdprmmment
HEOIHOPOIHOCTI

N3 Tabnuue 2 criexyer, 4To HamOobliee
BIUSHUE Ha KO3(PQUIMEHT BBITECHEHUS HepTU
BOJIOM B 0OBEKTax IMpeICTaBICHHBIX Jerpec-
CHOHHBIMH KapOOHATHBIMH IOPOJIAMH OKa3bIBAET
KOA(P(UIIMEHT TOPUCTOCTH U KOIPDUIIUEHT
NPOMBIBKH TIIACTa W B 3HAYUTEIHFHO MEHBIICH
CTereHd  KOA(PQUIMEHT  HEOJHOPOJHOCTH U
KO PUIMEeHT HaYaIbHOW BOJIOHACHIIIEHHOCTH.
AHanu3 mokasaj, 4To HauOoJiblllee BIMSHHE Ha
KBHB oka3biBaloT KO3(QQUIUEHT MOPUCTOCTH U
K02(pPUIIMEHT MPOMBIBKH IJIaCTa, YTO COTIACYETCS

0 0 0 0 1 4.007 |1.8718

C pe3yJibTaTaMu 3apyOeKHBIX HCCIeA0BaHul [5; C,
6; c, 8; ¢.108-115].

IIpakTnyeckas anpodamus. Pazpaborannas
MeToJIMKa Obla anpoOMpoBaHa Ha MECTOPOXK-
nenusx CesepHbliil Ypradynak u Kyknymanak [9; C,
10; c. 62-69].

Ha CeBepnom VYprabymake ONTHMHU3ANUS
cuctembl [IIIJI mo3BOmMMIIA COKpaTHUTh OO0BEM
3akadyku Bojabl Ha 250 ThIC. M?/TON W CHU3HTH
00BOJTHEHHOCTH TTPOYKIIUK HA 4,1%.

Ha Kyknymanake BHeIpEeHUE IIEHHBIX CUCTEM
BO3JICHCTBUS Ha IJIACT 00ECIIEYMIIO POCT CYTOYHBIX
nebutoB Hedptm Ha 1,3 T/Cyr W CHHXKCHHE
o0BoguénHocTy Ha 4%.

DOKoHOMUYECKHH A(PPEKT OT BHEAPCHHS
coctaBui 6ogiee 1,2 murH qosmapos CIIIA B rog, uto
MIOATBEPK1aeT IIPaKTUYECKYIO 3HAYUMOCTh
paspabotanHoii monenu [13; €.77-84, 14; c. 312, 15;
cl.

Oobcyxkaenne pe3yabraToB. CpaBHEHUE pas3-
paboTaHHBIX MoOJENeld C TPaJAULIMOHHBIMU IIOKa-
3aJ10, 4TO TOYHOCTH TmporHosupoBanusi KBHB
yBeiauueHa B 2,5-3,8 pasa, a cpeanss ommOka
cam3uiack 1o 7,5-11,3% [6; ¢, 9; c.].

[IpoBenEéHHBI aHANMM3 IUCIIEPCUU IOKAa3all,
YTO CpeaH BCEX PACCMOTPEHHBIX (PAKTOPOB UMEHHO
Kod(ppuImeHT MpoMBIBKH TiacTa (M) OKa3bIBaeT
JOMHUHHUPYIOIIEE BIUSIHUE HA KOOPDUITUEHT BBITEC-
HeHus Hedtu Bonoit (KBHB), ero Bkiiag B o01miyro
naucniepento Moaenu pocturaet 80% [10; . 62-69].
OT10 03HauaeT, 4To 3(P(PEKTUBHOCTh BHITECHEHUS
He(TH HANpPAMYIO 3aBUCHUT OT TOTO, HACKOJIBKO
[IOJIHO U PaBHOMEPHO HarHeraeMas BOJa MPOMBI-
BaeT NPOAYKTHBHbIH 00bEM miacta. Ilpu
HEJIOCTAaTOYHOM MPOMBIBKE OCTAKOTCS 3aCTOMHBIC
30HBI, B KOTOPBIX He(PTh HE 3aMEIIAETCs BOJOM, UTO
BEIET K CHUXeHHI0 HedreoTnaun.Takoe nomMuHu-
poBaHue KOX(PPUIMEHTa MPOMBIBKH OOBICHSAETCS
¢u3nueckoil mpHpPOAON Tmpolecca: B YCIOBHSIX
TPEIIMHOBATOMIOPUCTHIX KOJIJIEKTOPOB  (UIBTpa-
[IUOHHBIE TTOTOKU (POPMUPYIOTCS HEPABHOMEPHO, U
JTUIIb TP ONTHUMAJIBHOM TPOMBIBKE OOECIedn-
BaeTCs  JIOCTHI)KEHHWE  YCTOMYMBOTO  (PpoHTa
BBITECHEHUS He(TH.

CnenoBarenbHO, KOIPQPHUIMEHT MTPOMBIBKU
BBICTYA€T HWHTErPAJbHBIM MapaMEeTPOM, Xapak-
TEPU3YIOIUM KOMILIEKC TIe0JIOrO-pU3NYECKUX |
TEXHOJIOTMYECKUX YCIOBUU — OT TPEIIMHOBATOCTHU
Y IOPUCTOCTH JI0 PeKUMa 3aKa4KU BOJIBI.
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[TosryueHHbIE 3aBUCMMOCTH MO3BOJISIOT IIPO-
BOJIUTh 0o0Jiee TOYHbIE HWH)KEHEPHbIE pacuéThl
TEXHOJOTMYECKUX  IIOKa3aTelel mnpu  IpOeK-
TUPOBAaHUM CUCTEM 3aBOJHEHUs, BKIOYas BHIOOD
ONTUMAJIBHOTO peXUMa HarHeTaHWs, Pperyiaupo-

BaHME [IABJICHUS ¥ OLEHKY pPaBHOMEPHOCTH
BBITECHEHHSI.

Kpome Toro, momenu nar0T BO3MOXKHOCTH
KOJIMYECTBEHHO  OLEHUBaTh  3(PPEeKTUBHOCTH

pabOThl HAarHeTaTeNbHbIX CHUCTEM U IPOrHO3U-
poBaTh OUHAMUKY JOOBIYM HEPTH HA TMO3THHUX
cragusx paspadorku [11; €.38-45, 12; c.1210-
1224]. D10 obecrieunBacT CHUKCHIE HEOTIPEACIEH-
HOCTH TpU TNPOEKTHUPOBAHUU M ONTHUMM3ALHUIO
3aTpaT Ha MoJJIep’KaHue MIIACTOBOIO AABJICHUS.

Takum oOpa3om, pe3ynbTaThl IUCHEPCHOH-
HOTO aHajlu3a MOATBEP)KAAIOT, 4YTO YIPaBICHHUE
KO3(QULMEHTOM TNPOMBIBKM IUIacTa SBJSETCA
KJIIOYEBBIM HMHCTPYMEHTOM IOBBIIICHUST He(Te-
OTJauu B KapOOHATHBIX KOJUIEKTOPax, 0COOEHHO B
YCIOBHSIX JIBOMHOM IIOPUCTOCTM M  BBICOKOM
HEOJHOPOAHOCTH (PUIBTPALIMIOHHOIO MPOCTPAHCT-
Ba.

AHau3 JAMCIepCUH  BBIABWI, YTO KO3(-
(UIMEHT MPOMBIBKH IUIACTa OKAa3bIBACT JOMHHH-
pytomee BrnusHue (o 80%) Ha pe3ynbTaT
BhITeCHEHHS HedTh Bozoii [10; €. 62-69].

[Tony4yennsie 3aBucuMoctu (1,2) MO3BOIAIOT

3aBOJHEHUS, OLEHHBAaTh 3((HEKTUBHOCTH PAOOTHI
HarHeTaTrelbHBIX CHUCTEM U  MPOrHO3HPOBATH
nuHamMuKy nooeran Hedrtm [11; c. 38-45, 12; c.
1210-1224].

IlepcneKTUBHBIM HANIPABJIEHHEM SIBISICTCS
uHTerpamuss MHorodakTopubix mojneneii KBHB B
IU(pPOBBIE  TEOJIOTO-TEXHOJOTHUECKUE CHUCTEMBI
yIpaBJIeHUST MeCTopokacHusimu [13; C. 77-84],
pa3paborka anmanTuBHBIX anroputmoB [T, a
TakkKe Y4YET TeOMEXaHHMYeCKMX U TepMOJIMHa-
MHUYECKUX (DAaKTOPOB, BIUSIONIMX HA H3MEHEHHE
(buIbTpanoHHBIX CBOKMCTB [14; €.312].

JlanpHeWIe WCCIIeAOBaHUs  IUIAHUPYETCS
pacIIUPUTH 32 CUET HOBBIX IPOMBICTIOBBIX JIaHHBIX,

BKJIFOYasi  CJIOKHOIOCTPOEHHBIE — TPEIIUHOBATHIE
cucremsl [15; c].
Bakiaovenue. [IpeUTOKCHHBIC — MOJICIH

OIICHKH Kod(puImeHTa BoITECHEHUSI HE()TH BOJOM
oOecnieunBalOT  0Oojiee  BBICOKYIO  TOYHOCTH
IIPOrHO3UPOBAHMUS U YCTOMUMBOCTH PacyéToB IO
CPaBHEHHIO C TPAAUIMOHHBIMUA METOIaMHU.

PesynbpraThl uccnenoBaHUs MOTYT  OBITb
NpUMEHEHbl sl ontumusauuu cuctem [T,
MOBBIIIEHUS! HEPTEOTAauM IJIAaCTOB M CHHUKCHMS
HEOIPEICIEHHOCTH TIPU TPOSKTHPOBAHUU pazpa-
00TKH KapOOHATHBIX MECTOPOXKICHHUH.

Buenpenue pa3paboTaHHON METOIMKH CIO-
COOCTBYET MOBBILICHUIO YHEPreTudyeckor 3dpdex-

IMPOBOANTH 0oyee TOYHEIC paC‘-IéTBI TEXHOJIOT'U-
YCCKUX
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