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OELUAÜ XAPAKTEPHCTHKA PAEOTEI

AKTyajibHOCTb m CTeneHb Msy’ieHHOCTM TeMbi IIoncK 
hobbix pemeHiın, npıiMeıweMbix jpifl Haııöonee nojiHoro iBBJieqeHiıa 
yrneBoaopoaoB, aBnaeTca oahoii H3 rnaBHBix 3anaH OTpacneBon 
HayKn HecJnerasoBoro KOMiuıeKca. IIo aBTopııreTHbiM oneHKaM, npn 
cymeciByıoımıx b HacTosmee Bpewjı ycnoBiıax pa3paöoTKn 
Hec|)T5iHbix 3a;ıe>Ken (okojio 4 MJipa. t eacero^Ho), nosBonatomııx 
ıi3BJieKaTb, b cpe^HeM, He öojıee 40% MHpoBbix reojıornnecKHX 
3anacoB, pecypcbi yraeBonoponoB oyayT ncTonjeHbi k KOHny XXI 
Bexa. Brnecre c təm, coBpeMeHHoe pa3Birrne (fjynqaMeHTajibHon n 
npıiKJiaaHon HayKn no3BonaeT nporHO3npoBaTb yBejımıeHne 
KO3(J)4)nuneHTa ıi3BJieneHnM Heıjrrn (KIIH) b cpe^HeM Ha 8%. JJna 
MecTopoaqıeHnn AsepoannataHa, Haxoaamnxca b anıiTejiLHon 
pa3paöoTKe, əıJx^eKT ot yBejımeHiıa KIIH Ha 1%, conocTaBHM c 
bbohom b əKcaryaTamno hoboto KpynHoro MecıopoaqıeHna. 
rioəTOıMy, pocı oöbeMa Hecjneaoobrın Ha ajıırrejibHO 
əKcwıyaTiıpyeMbix MecTopoaçzjeHHflx, 3a cner noBbimeHiw 
pe3yjiBTaTHBHOCTiı BO3HencTBH5i Ha nponyKTHBHbie njıacTbi, - ohho 
H3 npnopırreTHbix HanpaBJieHiın Ha nyrn HHHOBannoHHoro 
pasBHTiıa, BbiopaHHoro focyaapcTBeHHon He^TaHon KoMnaHiıen 
A3ep6aftn>KaHCKon Pecnyöjnnaı (SOCAR).

MexaHII3M 4>OpMHpOBaHIUI HHHOBaHHOHHOTO noaxoaa K 
pa3BHTHK) HetJ)Tera3OBoro KOMnneKca (HrK) ocHOBaH Ha 
öoraTenmeM onbiTe, HaKonneHHOM b oojıacTiı aoöbraı Heıjmı n ra3a. 
OHHaKO, Ha naHHOM ƏTane pa3Birrna HetJtTenpoMbicjıoBoro aena, 
BO3MO»CHOCTn MeToaoB yBejnnıeHiıs HetJtTeomaHH (MYH) 
cynjeciBeHHO orpaHiraiBaıoTca HeaocTaTOHHOcTbto HH^opMamnı o 
AHHaMHKe TeKymero coctoahim nnacTOBbix nponeccoB.

Hecj)T5iHoe MecıopoaKaeHne Ha 3pejıon CTajjnn pa3paöoTKH npn 
cymeciByıoıneM Ha aaHHbrii nepnoa BpemeHn ypoBHe ero 
nH(J)opMaTii3annn - wıoxo ynpaBnaeMaa cııcreMa. JJaHHbie o 
4)n3nKO-XHMmecKHX npopeccax, nponcxojunnııx b nnacroBon 
cncTeMe, HeaocraTOHHO aocTOBepHbi n hocat c^parMeHTapHbin 
xapaKTep. MHoroypoBHeBbie cbh3ii Nie>Kjy oOteKiaMH nnacıoBon
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cncTeMBi - cKBajKim ıı rnıacra, oSteaıiHuncb b emiHbin cjiojkhbiiİ 
opraHiBM, npıiBoaar k noflBJieHino hobbix cbohctb ii 
3aKOHOMepHOCTen. Il3MeHeHiıe peacıiMa əKcnjyaTamııı orpaHiı- 
neHHoro MHoacecTBa BsaıiMo^encTByıomııx Meaqıy coöoıı 
aoobiBaıoımıx ıı HarHeTaTenbHbix cKBaacıiH, c TeneHiıeM BpeMeHiı 
Tax iijiii ımane oıpaacaeTca Ha paöore Bcex ocıanbHbix. OıcyrcTBiıe 
Ha HecJiTenpoMbicnax opraHiniHO BCTpoeHHon KOMnneKCHon ıiHiJıop- 
MamıoHHon cncTeMbi, Biononaıomeıı KownbioTepiBOBaHHbnı cöop ıı 
BCeCTOpOHHIIH aBTOMaTII3IipOBaHHbIH aHaJIH3 IIH^OpMaHIIII o 
He^TUHOM nnacre, He no3BonaeT noBbicıiTb ə^eKTiiBHOcib 
npouecca Hecjneaoöbnnı Ha coBpeMeHHbiiı ypoBeHb. Meıononorna 
OOpaOOTKII KaneCTBeHHOH II KOJIIFieCTBeHHOII npOMblCJIOBOII II 
jıaöopaTopHO-əKcnepıiMeHTanbHon ıiH(J)opMamnı o aoöbiBaeMon 
npoHyKHinı ıı xepHOBOM Marepuane, cöop, xpaHemıe ıı aHanıi3 
pe3yjibTaTiiBHOCTiı TexHonoriPiecKiıx MeponpıwTiın, npnMeHaeMbix 
ana ıiHTeHcıı4)iiKamııı HetJneaoöbPiıı, no3Bonaıomaa oiitiimii- 
3IipOBaTb Bblöop TeXHIIKII II TeXHOJIOriIII BO33eHCTBIW Ha 
npoayKTHBHbie nnacTbi, Moraa öbi craTb ochoboii ətoii cııcıeMbi. 
IIcnojib3OBaHiıe 
cncTeMaTii3amııı 
C(|)OpMHpOBaTb

cöope n 
no3BOJiaeT 

pa3paöoTKiı

npeanaraeMoro noaxoaa npn 
npoMbicjıoBoıı HH(|)opMamra 

eaıiHoe BimcHiıe npouecca
MeCTOpOJKaeHHfl.

HeoöecneneHHOcTb npoeKTHbix ıı ynpaBaeHHecKiıx pemeHiın 
AHHaMiniHoıı HHiJıopMamıen o ^aKTiraecKOM coctoxhiiii 
ııccaeayeMbix npoueccoB npoTiiBopeHHT ıiHTepecaM pamıoHanbHoro 
peıneHiıa 3aaarı pa3paöoTKiı. Co3aaHiıe MeToaoaonnı 
mıarHocTiıpoBaHiM naacTOBon cııcreMbi Ha ocHOBe oöpaöoTKiı 
npoMbicjıoBoıı ıı JiaöopaTopHO-əKcnepıiMeHTajibHon HH^opMamnı c 
pejIbK) yBejIIIHeHIW flOCTOBepHOCTH II nOHHOTbl ıiH^opMapıııı o 
cocroaHinı npoayKniBHbix wıacTOB MecTopoacaeHiıa, npııoöpeıaeT 
ocoöyıo aıcryajibHOCTb. Ocoöyıo aKTyaabHOCTb pa3paöaTbiBaeMoe 
HanpaBneHiıe nccaeaoBaHiın ıiMeer ana Mopcxııx MecTopoxcieHiın. 
IIo oueHKaM cnemıanııcTOB, npeanoaaraeMbie reoaonnıecKiıe 
Hec|)T5iHbie 3anacbi, pacnonaraıomııeca b ocaaoHHbix rıopoaax 
Mopeıı, aocrnraıoT 70% ot coBoxynHbix MiıpoBbix oöbeMOB ıı MoryT 
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COCTaBIITb COTHII MUJUIIiapaOB TOHH. B HaCTOaiHee BpeMfl B 
A3ep6afm>KaHe pa3paoaTbiBaeTca okojio 20 Mopcxııx 
MecTopozxaeHiın, neTBepTb 113 hiix - rnyöoxoBoaHbie. Ha Taxnx 
MecTopoaqjeHiıax aoobina Hec|)Tiı npoıi3BoaıiTca, xax npaBimo, Ha 
rnyöıiHe xıopa ot 50 xıeTpoB ıı öonee. JJoöbwa Hetjmı Ha Mopcxııx 
ynacTxax conpajxeHa c öonbinıiMiı 3aTpaTaMiı n TexHiınecxıiMiı 
cjıoacHocTaMH. Co3aaHiıe jjonojiHHTejibHbix cjıoacHOCTeıı 
ooycjıoBneHO BnııaHiıeM HeönaronpnaTHbix 4>axTopoB oxpyacaıomefi 
cpeabi, x xoıopbiM MoacHO OTHecTiı rıoroHHbie ycnoBiıa, BeTpbi, 
Mopcxoe BOJiHeHiıe n np. 3aTpaTbi Ha ııccneaoBaHiıa cocToaHiıa 
wıacTOBon cncTeMbi npn pa3paöoTxe Mopcxnx MecTopojxaeHim 
3HaınrrejibHO Bbime, aeM ana MecTopoacaeHiın cymn. Hapaay c 
npnpoaHbiMH 4>axTopaMH, npenaTCTBiıeM ana npoBeaeHiıa 
anarHocTHnecxnx ııccneaoBaHiın, no3Bonaıomııx BbiaBHTb 
HeoöxoaıiMbie ycnoBiıa ana ə^exrnBHbix pe3ynbTaroB 
HetJtTeaoöbPin Ha xıope, 3anacTyıo, cnyacaı Bbicoxne 3HaneHiıa 
rnyönHbi xıopa n öonbinne rnyoıiHbi cxBaacıiH, a Taxjxe oTcyrcTBiıe 
aocraTOHHbix pe3epBOB ana pa3xıemeHiıa oöopyaoBaHiıa n 
npoBeaeHiıa nccneaoBaTenbcxırx paooT b ycnoBiıax xıopcxnx 
rnapocoopyjxeHnn. Kax npaBimo, 3aTpaTbi Ha npoBeaeHiıe 
noaoÖHbix xıeponpııaTirii BO3pacTaıoT nponopunoHanbHo myoıme 
xıopa n nnomaan, ncnonb3yexıon ana pa3xıemeHiıa HeooxoaıiMoro 
oöopyaoBaHiıa. YpoBeHb əxcnnyaTamıoHHbix pacxoaəB 
yBeaıraiBaeTca no xıepe HapamıiBaHiıa rnyöıiHbi aoöbFiıı, TBepaocTiı 
ıı TonmıiHbi nopoabi, a Taxnce yaaaeHHOCTiı npoxibicna ot 
noöepeacba ıı ycno>KHeHHa peabeıjıa aHa xıe>xay 3ohoii ıi3BnexıeHiıa ıı 
öeperoxı.

II3 Bbimecxa3aHHoro cneayeT, xito b HbiHeniHiıx 
HetJrrenpoMbicnoBbix ycnoBiıax A3epoanan<aHa ıiHHOBaynoHHaa 
TpaHc^opMamıa HrK He xıojxeT obitb mthobchhoh ii 
noBcexıecTHon, noəToxıy OHa aon>XHa ocHOBbiBaTbca Ha co3aaHim 
Tax Ha3biBaeMbix 3oh pocTa Hecjneaoöbraı Ha paanıniHbix 
MecTopoasaeHiıax. 3oHaabHoe BO3aeııcTBiıe Ha nnacTbi, 
ocymecTBJiaeNioe c ueabio noBbiıneHiıa HecJiTeaoobiHiı Ha oTaenbHbix 
ynacTxax, MoaceT CTaTb OTnpaBHOH tohxoti b peıneHim oomen 
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salamı noBbimeHiw Hetjrrenoöbimı MecTopo^meHim, no3BomiB co 
BpeweHeM nepeırrn əTOMy npopeccy c KonmıecTBeHHoro ypoBHM Ha 
KanecTBeHHbin 3Tan. IIpenMymecTBOM 3OHajibHoro BO3aeııcTBim Ha 
rıpoHyKTHBHbie nnacTbi aBnaerca Hamımıe ınnpoKiıx BO3Moa<HOCTeıı 
3JM ncnojib3OBaHiıa TexHOJiorımecKiıx pemeHim ıı MeTonojıornn 
aHanına ət^eKTiiBHOCTiı npoBomiMbix MeponpıiOTirii, öe3 
npnBJieneHHa 3HamiTem>Hbix ıiHBecTimnn n aoporocToamnx 
nporpaMMHbix KOMimeKcoB.

fljm HejıeHanpaBJieHHoro noBbimemıa KIIH nyıeM 
BO3aencTBiw Ha nnacı, HeooxomiM npeaBapıiTejibHbin aHami3 
TeKymero cocToamıa oSbcktob nccjıeaoBaHiw, reımeHmın pasBirrmı 
npouecca BO3aeııcTBim, noTeHmıanbHbix pecypcoB nnacroBon 
cncTeMbi n OHcıuaeMbix cpoxoB aocTiDKeHiw nocTaBJieHHofı Hejııı. 
Bce 3tii cBeaeHiw no3BonwT oueHHTb npeanonaraeMbrii ıı
BO3MO>KHbie nocnencTBiM ot npoBeaemıa MeponpıwTiın no 
noBbimeHiiK) He^Teornamı nnacra.

B aaHHon paöore npernıoaceHa Mero^ojıorım mıaraoc- 
TiıpoBaHim TeKymero coctoshiw MecTopoameHiw ıı ero oraejibHbix 
3oh c uejibio Bbiöopa ə^^eKTiiBHoro BO3aeııcTBiw Ha roıacT. 
IIcnojib3OBaHiıe npemıaraeMon MeToaojıonnı no3BonaeT noBbicıiTb 
3(j)(|)eKTiiBH0CTb npouecca Hetjrrenoöbmıı 3a cner oSecneneHim 
KOHTpojıa Haa TexHOJiorımecKiiMiı npoueccaMiı no BoanencTBiııo Ha 
ıuıacT, npnMeHseMbiMH npn pa3paöoTKe MecTopoameHiın ıı 
onTiiMii3amın pejKiiNia əKcnjTyaTamm aoöbiBaıomııx CKBajKim ıı 
paooTbi HarHeTarejibHbix cKBaacıiH. B cooTBeTCTBim c 
npemıaraeMoıı MeToaojıorııen, npıiHHTiıe TexHOJiorımecKiıx 
pememm ocymecTBjmerca c npıiBJieneHiıeM 3Kcnpecc-aHami3a 
npoMbicjıoBbix saHHbix ıı Bii3yami3amnı rıojıyneHHon HH^opMamra, 
npoBomiMMX c noMombK) cnennanbHO pa3pa6oTaHHbix npor- 
paMMHbix ıiHcrpyMeHTOB, pa3paöoTKa ıı ııcnojib3OBamıe Koropbix 
BO3MO>KHbi Ha jnoöofi ^ocTynHoä nnaT(})opMe. Əto no3BonaeT 
CHH3HTB ypoBeHb HeonpeaejıeHHOCTiı 3HaHim o reKymeM coctohhiiii 
oöbeKTa BO34encTBiw ıı cnocoöcTByer npıımmııo oöocHOBaHHbix 
pememm b ycjıoBiwx HeaocraTOHHOH ıiH^opMamnı.
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PaccMOTpeHiıe BbimeHasBaHHbix BonpocoB BecbMa aKTyanbHO 
n HMeeT BaacHoe HayHHO-npaKTimecKoe 3HarıeHiıe.

OoteKT h npejjMeT Hcc.ne’ioBaHMH - MeıojiM anaraocTiiKiı 
TeKymero coctoshiih npejjMeıa mıarHOCTiıpoBaHiım remieHmın ero 
pa3BiiTiın b npouecce BO34encTBiın ıı oueHKiı noTeHiınajibHbix 
pecypcoB. LIpemıeTOM mıarHocTiıpoBaHiiH MoaceT obiTb KaK 
MecTopoaqjeHiıe b uejıoM - cjıoatHaa, BbicoKoopraHinoBaHHaa 
mmaMirnecKaa cııcreMa, TaK ıı ero omenbHbie KOMnoHeHTbi - 3ohbi 
npoayKiıiBHoro ropınoHTa b npeaenax ÖJioxa, rpynnbi CKBaacıiH iijiii 
3ohbi apeHiıpoBaHiw OTaenbHbix cKBaacıiH. B KanecTBe rıpemıeTOB 
mıarHocTiıpoBaHiM MoryT paccMarpımaTbca oraenbHbie əjıeMeHTbi 
cncTeMbi, HanpnMep, ropHbie nopo^bi, (Jjjnoımbi, npoıjeccbi 
B3aıiMoaencTBiM Menay hhmh, npoiBBOjcTBeHHbie (jjyHKijını, 
pecypcbi ıı opraHii3amıoHHaa cTpyKTypa Hec{)Tera3O4o6biBaıomııx 
npeAnpıiOTiın, ceöecToıiMocib TexHOJiorımecKiıx onepamın ıı t. a.

fjejib m ocHOBHbie 3aaaıııı Mcc.ne’ioBaHHfl. ÖcHOBHaa ıjejib 

BbinojiHeHim nccjıeaoBaHiıa b mıccepTamıoHHon paöore 
3aKjnoHaeTca b pa3paöoTKe hoboii MeTommonm aHanma coctohhiw 
MecTopoaqjeHiıa ıı npoiBBomırejibHocTiı cKBaacıiH, no3BOJiaıomen 
onepaniBHO BbiaBmiTb TeKymııe ıi3MeHeHiıa b 4>yHKmıoHiıpoBaHim 
wıacTOBon cncTeMbi.

Ecjiii ynecTb, hto Ha Kaaqjoe ıi3MeHeHiıe b wıacTOBOiı cpeae 
BO3HiiKaeT OTBeTHaa peaKmw öojıee Bbicoxoro nopmiKa ıı b npoıjecc 
BOBJieKaıoTCfl Bce HOBbie ıı HOBbie KOMnoHeHTbi ıı no^cııcTeMbi 
wıacTOBOiı cncreMbi, cTaHOBiiTbca mcho, hto, peaKmm cpem>ı Moacer 
obitb HenocpeacTBeHHon Ha onpe^eneHHoe aencTBiıe, a Moacer obitb 
BTOpiIHHOII, OÖyCJIOBJieHHOII KaKHMH-TO JipyniMH (JtaKTOpaMII. 
Ilcxoas ıi3 əToro, onpe^ejıseTCfl HananbHaa salana mıaraocTiiKiı - 
OTJHFiıiTb ıı pacno3HaTb b KaaçjoM KOHKpeTHOM cnyHae, hto 
aBnaeıca aencTBiıeM, a hto peaKmıen Ha əto nencTBiıe.

PenıeHiw no BO3aencTBiııo Ha ımacTbi, npıiHUTbie Ha ochobc 
AiıarHocTiiKiı TeKymero cocToamıa npoHyKTiiBHbix ropmoHTOB 
IICnOJIb3yiOTCM HJI5I 4>OpMIipOBaHmi 3OH pOCTa aIOOBIHII Ha 
Hec{)Tera3OBbix MecropoameHiıax.
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JJna aocTiDKeHiw əToıı nejııı, b paooıe Hanuııı CBoe pemeHiıe 
cneayıomne 3aaaLiıı:

Ihy^ıeHiıe nyıen noBbimeHiıa HetJtTeaoöbraı Ha 
MecTopoaqjeHnax Mopa n cymn A3ep6ana>KaHa. OnpeaejıeHiıe 
KOMnneKca npoöJieM, cBaaaHHbix c reHe3iıcoM 3OHanbHoro noaxoaa 
k 3aaane noBbiıneHiıa Hetjrreaoöbnnı Ha paspaoaTbiBaeMbix 
MecTopoameHHflx;

Co34aHiıe hobbix ii ycoBepmeHCTBOBaHiıe ııcnonb3yeMbix 
anarHocTiınecKiıx mctohob onepaTiiBHofı ohchkh TeKymero 
coctoshim nnacTOBOH cncTeMbi Ha BbueneHHOM ynacTKe 
MecTopoaqjeHiM, rıpeHHasHaneHHoro ana npoBeaeHiıa MeponpuaTirii 
no noBbimeHino He<|)TeoTaamı;

Bbiöop cTpaTernn n MeroaoB BO3aeiicTBiıa Ha npoayKTiiBHbie 
naacTbi ana noBbimemıa HecJneoTaaHiı no aaHHbiM HopMaabHon 
əKcnnyaTannn CKBaacıiH Ha He<|)Tera3OBbix MecTopoameHiıax Ha 
cyrne n Ha Mope.

ÄHaan3 3aBncnMOCTn Me>Kjy KOMnoHeHTHbiM coaepacaHHeM 
pacTBopeHHoro b npoayKmııı aoöbiBaıomnx cKBaacıiH ra3a n 
noKasaTejMıMH. xapaKTepıısyjomıiMH cocToaHiıe naacroBon cncTeMbi 
xax anemeHT mıarHocTiiKiı TeKymero cocToamıa npoayKTiiBHbix 
ropıi3OHTOB, npoBoaHMOH ana BbiaBnemıs nyTen noBbimemıa 
Hetjrreomann nnacroB.

MeToaw pemeHHH nocTaBJieHHbix 3aaaıı
IIocTaBJieHHbie 3aaamı pemanııcb nyreM rıpıiMeHemıa 

MeToaoB MareManmecKoro MoaennpoBamıa n MaTeMaranecKon 
4)H3hkh, Teopnn ıiH^opMamnı, nporpaMMiıpoBaHiıa, BepoaraocTHO- 
CTaTiıcTirıecKoro aHanıi3a. JJocTOBepHocTb nonyneHHbix
TeopeTiraecKHX pe3ynbTaroB npoBepaaacb JiaoopaTopHO- 
3KCnepHMeHTaJIbHbIMH II npOMblCJIOBBIMII IICCJieaOBaHIiaMII.

3amHmaeMbie nonoaceHHH
1. Meroaonorııa aııarHocTiıpoBaHiıa nnacroBon cncreMbi 

no3Bonaıomaa npoıi3BecTiı KaaecTBeHHyıo ıı KonunecTBeHHyıo 
oneHKy noKa3areneıı pa3paöoTKiı c yaeroM ıiHTepc|)epeHmm 
CKBaatHH.
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2. ƏKcnpecc-MeToanKiı oueHKiı reKymero cocToaHiw 
pa3paöoTKn MecTopoameHiw c yueroM ıiHTepc^epeHunn cKBaacıiH.

3. Merou oueHKiı noKasareneıı, xapaKTepınyıomııx cocrosHiıe 
npoayKTHBHoro roıacıa, no couepacaHino CO?.

4. Merou oueHKiı rpamm CTamnı pa3paöoTKiı MecTopoacueHiw 
c npuMeHeHneM HH^opMaunoHHbix noKasaıenen Onrnepa 11 
IIIeHHOHa.

5. JJnarHocTUKa nnacıoBon chctcmbi MeTouaMH (JıpaKTajibHoro 
aHajın3a c ııcnojib3OBaHiıeM reopıuı BenBJieTOB.

6. Merou aeıaubHoro cKpıiHiiHra ujm Bbiöopa BO3ueucTBiw Ha 
KOHKpeTHyiO WiaCTOByK) CHCTeMy.

7. KoMineKC nporpaMMHbix Moayuefi, peajni3yeMbin b 
HHTepaKTHBHon cpeue nporpaMMHoro KOMimeKca «Matlab».

HayHHaa HOBiıma MccjıeuoBaHiuı
1. Pa3pa6oTaHa HayuHO-oöocHOBaHHaa Meıouojıonuı 

unarHOCTiıpoBaHiM roıacTOBOH cııcreMbi noaBo.raıoıuan npoiBBecnı 
KanecTBeHHyıo 11 KommecTBeHHyıo oueHKy noKa3arejıen pa3pa6oTKiı 
c yueroM ıiHTep^epeHuım cKBaauiH, b tom uııcjıe:

2. OnpeueueHiıe 3acrouHbix 11 aKTiiBHbix 3oh (jmnbTpaumı 11 Ha 
ero ocHOBe oueHKa HeoöxojjıiMoro KommecrBa peareHTa uim 
oopaooTKiı boubi, 3aKamiBaeMou b ıuıacr;

3. OnpeuejıeHiıe npocTpaHCTBeHHO-BpeMeHHbix rpamm 
Bo;ıoHe(|)T5iHoro KonraKTa;

4. Pacuer reKymero pacnpeuejıeHiw nnacroBoro uaBJiemıa 11 
4>a3OBbix npoHimaeMOCTeıı;

5. Bbiöop MeponpıwTiiH no KOHTpomo oÖBomıeHiıa npouyKuıın 
CKBaJKHHJ

6. OnpeuejıeHiıe rpaaneHTa uaBJiemıa pa3pbiBa uopou, 
HeooxouıiMoro unu pe3yjibiaTiiBHoro BO3uencTBiw Ha ırracr.

7. IIpennoaceHbi əKcrıpecc-MeıomiKiı oueHKiı TeKymero 
COCTOKHIM pa3paÖOTKII MeCTOpOHQeHIM C yueTOM IIHTep4>epeHUIIII 
CKBaJKHH.

8. IIpennoaceH Meroa oueHKiı coctoshiw npojyKTiiBHoro 
ırracra n upeHiıpyeMon 3ohbi BOKpyr cTBOJia cKBaacıiHbi no 
couepjKaHiııo CO2 b uoobiBaeMon npouyKunıı.
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9. Pa3pa6oTaH Meroa oueHKiı rpaHim CTaamı pa3paöoTxn 
MecTopoaqjeHna c npnMeHeHiıeM HH^opMamıoHHbix noxa3aTenen 
Oımıepa n IIIeHHOHa.

10. Pa3paöoTaHM mcto^bi mıarHocnıxn nnacTOBon chctcmm Ha 
ocHOBe c|)paKTaabHoro aHajurea c ncnonb3OBaHneM reopını 
BeÖBJieTOB.

11. Pa3pa6oTaH Meroa ÄieıajibHoro cxpıiHHHra Bbioopa
Mero^a BO3aencTBna Ha xoHxpeTHyıo nnacroByıo cncreMy.

12. IIpeaJioaceH xoMwıexc nporpaMMHbix Moayjıefi, 
peajın3yeMbifi b HHTepaxTHBHon cpe^e nporpaMMHoro xoMiuıexca 
«Matlab».

TeopeTirıecKaa h npaKTHHecKaa neHHOCTb paöoTbi.
Teoperanecxaa n npaxranecxaa neHHOCTb BbinojiHeHHbix 

HCCJieaOBaHIIH COCTOIIT B pa3BHTHH HayHHO-MeTOflHHeCKHX OCHOB 
anaraocTiiKn rexymero cocroaHiıa pa3paöoTKH HecJneraaoBbix 
MecTopoaqıeHnn. KanecTBeHHbriı n xojımecTBeHHbin aHanns, 
ocHOBaHHbin Ha ynere pe3yjibTaroB peajııi3annn pacneTHbix cxeM, 
npeflJioaceHHbix b saHHon paöore, no3BOjnnoT noBbicırrb 
TexHOJiorıiHecKnn ypoBeHb npnHanuı pemeHiın no noBbimeHino 
3(|)(|)eKTHBHOCTn nponecca HetJ)Tera3oao6braı, xax b nenoM no 
MecTopoaqjeHHK), Tax n b orpaHioıeHHbix 3OHax BO3^eHCTBna Ha 
ıuıacT. OoocHOBaHHbin Bbioop MeTonoB BO3aencTBiw Ha njıacı n 
aenpeccnoHHyK) 3OHy cxBaacıiH oöecnennBaeTca 3a cner 
xojnraecTBeHHOH oneHxn 4>iLTbTpamıoHHbix xapaxTepncTHX 
ABiDxeHiifl wıacTOBbix (JjjnonaoB b nponyxTHBHOM wıacre 
3OHanbHoro ynacıxa c yneroM HHTep^epeHnnn cxBaacıiH n 
BH3yajiH3amnı nx rexymero pacnpeaejıeHiw. CrpaTerım 
BO3aencTBiw Ha nnacr, BbiöpaHHaa Ha ochobc aHanına BpeMeHHbix 
pa/joB naHHbix ncropnn pa3paöoTxn c npnBJieııeHiıeM Mero/joB 
4>paxTanbHoro ananına, reopnn BenBJieroB n reopnn oopaooTxn 
HH(J)opMamnı, no3BOJMeı əxcnjıyampoBaTb MecropoameHiıe He 
tojibxo Ha npıiHHHnax nonaepacaHim nnacroBoro aaBJieHim, ho ii 
ynıiTbiBaTb nponecc caMoopraHinannn cncıeMbi.

Pe3yjibTaTbi pacneroB n ananına, npoBeneHHbix b 
cooTBeTCTBiın c npe^JioaceHHoä Meroaonornen, HeojjHoxpaTHO 
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ncnojib3OBajıncj> nccnenoBaHim ^HHaMHKH H3MeHeHiıa
TeKymero cocroaHiw wıacTa no n nocne npoBeneHiıa Meponpmrnrii 
no BO3nencTBHio Ha ıuıacr c nenbio noBbnneHiıa Hec^Teomann Ha 
MecTopoaqjeHHax A3ep6aim>KaHa Ha cyrne n Mope n Ka3axcTaHa. 
CpejjH hiix: Ha cyrne - MecropoaqıeHHa «BajıaxaHbi-Ca6yHHH- 
PoMaHaw, «nHpajuıaxıı», «3CeTe6an» (Ka3axcTaH), Ha Mope - 
MecropoaqıeHiM «rıoHenLTn», «He(J)T JJaınnapbm, «repön 
A6mepoH». Ha ocHOBe pe3yjibiaT0B oooömeHiuı rıonyneHHoro 
onbiTa npoBonnnocb ycoBepmeHCTBOBaHiıe MeToaojıornn oopaooTKH 
pe3yjibTaT0B, anarHocTiiKiı n nporH03npoBaHiıa nccjıeayeMbix 
npoueccoB.

AnpoöauHH h npHMeHeHiıe.
OcHOBHbie nojıoaceHiw mıccepTannoHHon paöoibi 

noKnaAbiBanncb h oocyamajıncb Ha:
- MejKayHapoaHbix KOH^epeHmwx «Xəzənıeftqazyataq», 2002, 

2004, 2006, 2008, Eaxy, AaepoafmxtaH;
- «Natuıal cataclysms and global problems of the modern 

civilization” Special editioıı of Tıansactions of the International 
Academy of Science H&E 2007, Baku-İnnsbruck,

- lOth International Coııgress on "Energy, Ecology, Economy", 
2009, Eaxy, AaepoannHtaH;

- PoccnııCKOiı HecJ)Tera3OBon TexHiınecKon KOH^epeHnnn n 
BbicTaBKe, 2010, MocKBa, Poccıw;

- II MeaujyHapo^HOH HayHHO-npaKTnnecKon KOHtjpepeHmnı 
“HoBbie TexHOJiornn b HecJjTenoobine”, 2012, Eaxy;

- Ha MeacAyHapoaHon HaynHon KOH(|)epeHnnn
«HeHbK)TOHOBCKne cncreMbi b HetJ)Tera30B0H OTpacnn», 2013, Eaxy;

- Ha HaynHbix ceMHHapax: noapa3nejıeHiw noobinn HecjjTiı n 
ra3a HIIIIII «He<j)Tera3», HIIII «reoTexHOJiormecKne npoÖJieMbi 
He^mı, ra3a n xhmhs», ATHA, HIIII npnıoıaaHon MaTeManiKiı 
EaKHHCKoro TocynapcTBeHHoro yHHBepcnreTa Eaxy, A3epoafuH<aH;

- SPE Aıınual Caspiaıı Technical Confeıence and Exhibition, 
2015, 2017, 2021, Baku, Azerbaijaıı;
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- X Azərbaycan beynəlxalq geofizika konfransı “Cənubi Xəzər 
və oxşar çökəkliklərin karbohidrogen poteıısialinin geofiziki 
tədqiqatlarla qiymətləndirilməsi”, Bakı, Azərbaycan;

- 6-8tlı hıtenıatioııal Coııfereııce on Coııtrol and Optimizatioıı 
witlı Industrial Applications (COIA-2018, COIA-2020, COIA-2022). 
2018,2020, 2022 in Baku, Azerbaijaıı;

- «EynaTOBCKne ıiTeHiıa» MaTepnajibi MeHuyHaponHon
HayuHO-npaKTmıecKon KOH^epemınn, 2018, 2020, 2022r.,
KpacHonap, Poccim;

- hıtenıatioııal Coııfereııce Dedicated to tlıe 90tlı Aımiveısary 
of Academiciaıı Azad Mirzajartzade 13-14 December, 2018, Baku, 
Azerbaijaıı.

- MexqryHapoAHon HayuHO-npaKTmıecKon
KomjıepeHmın «TexHOJiorntıecKiıe ıiHHOBamm b coBpemeHHOM 
Miıpe», 28 Hoaöpa 2019 r., r. Yıjıa.

IIo TeMe ÄiıccepTamnı b nenara onyojniKOBaHbi 59 Haymibix 
paooT, b tom mıcjıe 32 cıaıen b acypHajıax, peKOMennoBaHHbix BAK 
AsepoafuHvaHa, 27 uoıuıanoB b cöopmiKax MeHuyHaponHbix n 
pecnyöjniKaHCKiıx HayuHbix KOHcjıepeHimn.

Ha3BaHiıe opraHinamm, rne öbi.ıa BbinojiHeHa paöoTa. 
HayuHO-ııccjıeaoBaTejibCKnn npoeKTHbrii ıiHCTnryT «Hec|)Tb n ra3», 
SOCAR, Eaxy, AsepoanjHvaH.

OGiiimm oöbeM jjMccepTamııı c oTaejibHbiM yKaramıeM 
orae.ibHbix CTpyKTvpHbix uacTeft jjMccepTamiM.

JJncepTaunoHHaa paöora coctoiit 113 BBeneHiıa, ınecTiı raaB, 
31 naparpaıjta, 11 bbibohob n peKOMenqanmı, cnncxa 
ncnojiB3OBaHHon JiıiTepaTypbi, npeucTaBJieHHoro 339 
HanMeHOBaHiıaMH, 10 npnnoaceHHH n 6 aKTOB BHejiHeHiın 
pe3yjibTaTOB paöoT Ha npoıi3BO,acTBe. OoteM paöoTbi, BKJHonaa, 111 
pncyHKOB n 19 Taojıım, cocTaBJiaer 367 cTpaHim neuaTHoro reKcıa. 
OöteM mıccepTamnı: BBenemıe: 11112 ciimbojiob, I raaBa 111932 
ciimbojiob, II rjıaBa 58979 ciimbojiob, III rnaBa 450557 ciimbojiob, 
IV raaBa 72346 ciimbojiob, V raaBa 56147 ciimbojiob, VI raaBa 
30467 ciimbojiob. Oömıın ooneM nııccepTaunıı cocTaBJiaer 791540 
ciimbojiob.
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JlHMHbiH BKJiaa. Abtop HenocpeacTBeHHO 3aHHMajıca 
nnaHnpoBaHiıeM, pa3paöoTKon n peajıiBamıen HanpaBneHiın, 
npeacıaBJieHHBix b mıccepTamnı HaynHbix nccaeaoBaHnn, 
nOCTaHOBKOH 3a4aH, BblOOpOM MeTCUOB IICCJieaOBaHIM, 
npoBeaeHiıeM əKcnepHMeHTajibHbix n JiaoopaTopHbix nccaeaoBaHnn, 
noaoopoM təm Bcex onyoxıiKOBaHHbix HayHHbix paooT n aoıuıaaoB, 
oxBaTbiBaıomııx Tewy .mıccepTannn, oöocHOBaHiıeM, co3aaHiıeM 
MeTo^ojıonnı nccaeaoBaHiM, aHHOTammııı HayHHon nnTepaıypbi n 
aHa^ınoM pe3yjibTaıoB.

Abtop Taoce xbjmjicx OTBeTCTBeHHbiM ncnojiHirrejıeM 
HayHHO-ııccjıeaoBaTejibCKirx paooT, b ocHOBy Koropbix bxoäst 
pa3paöoTaHHbie b anccepTamıoHHon paöore axropıiTMbi n 
nporpaMMHbie npımoaceHna.

ero Ha Bcex
Abtop c rnyöoKon ÖJiarojapHocTbK) BcnoMHHaeT noKofiHoro 

axa^eMiiKa |a,X. Mnp3aja<aH3aje|, KOTopbin HanpaBnan 

əTanax paooTbi.
Abtop BbipaacaeT ÖJiaroaapHocib CBoeMy HayaHONiy

pyKOBoaıırejiK), HJieHy-KoppecnoHaeHTy HAHA, aoKTopy
TexHiPiecKirx HayK, npoı^eccopy E.A. CyjıeiiMaHOBy, OKa3aBinero 
orpoMHoe BnıwHne Ha Bbioop HanpaBJieHiın ııccneaoBaHiw n n hx 
peajiH3amno.

Abtop Taoce BbipaacaeT cboio ÖJiaroaapHOCTb HJieHy- 
KoppecnoHaeHTy HAHA T.H. .ZJ^canajıoBy 3a OKa3aHHyıo noMonib n 
ueHHbie coBeibi b rıpouecce paöoTbi Haa aııccepıamıen.

Abtop BbipaacaeT ÖJiaroaapHOCTb BceM, kto OKasbiBan 
noaaepjKKy n coaencTBiıe npn BbinonHeHnn anccepTamıoHHOH 
paöoTbi.

KpaTKoe coaep^caHHe paöoTbi.
Bo BBe^eıııııı oöocHOBaHa aKTyaabHocib npoBeaeHHbix 

HccneaoBaHnn, iBaoaceHbi ııenb, ocHOBHbie 3aaaHiı n Meroabi hx 
pemeHiw, noKa3aHa HOBii3Ha n npaKTirrecKaa 3HanıiMOCTb 
nojıyaeHHbix pesyjibTaTOB.

nepBasr r.ıaBa nocBameHa Kaaccn^HKamnı n cncTeMHOMy 
aHaaıny coBpeMeHHbix MeToaoB n cpeacTB aııarHocTiıpoBaHim 
coctoshim Hec|)T5iHbix wıacTOB. npoBeaeHO HayHHO-npaKTiınecKoe
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M

•nıiHəDKodoıəəıv xıaaoeBJƏKpəH nnüBiaXifnəxG ıı 
əxıogBdead ndn biobiüi ojoHanıxÄrodn nəhBüioəıcfıəH KHHƏifaudnÄ 
aodıəıvedeıı sdogıaa əıəaə a ıaıvəıənə KiiHKOləoə ojoHaEBHonnxHÄıp 
ıı oaoHdÄıxÄdıə KiiHEaodıııəoHJBiır xbüoiəiv o nıiHəıraaıəttədıı 
xıaHHəıvədaoə xnüıgo bxhəüo Bnəüəaodn •nxnıəoHJBnü 
iiimbiiBübe ə KəiKəonıooə KinreaodıııəoHjreııiz' aoıxəago 
KiiHƏEənıaa ıannümıdu ənüıgo xas ‘oHədıoıvəəBj ııııIreıvdocfiHiı 
HOHCoxən noıvəÄeaırouəıı x əıaıvəKL'aKxrədij ‘KiiHBaogədı 
ıı ııiıBüioəıcfıəH KiiHəmıaaou oıaL'ən ə Kiıaıənəüeoa aoüoıərv ədogıaa 
udu aoıəpıoı xıaHamxÄüodn ıvəıiHEaodıuəoHJBiır nədən xııüınoıə 
‘übübe ıı nəııəü oniHəııəttəduo HəlüKaəou ^adasdan nıaadən

ao^BdiBdBU ıııvəə en uıoıəoə bbbiij ’iixAbh noaoifəıaıvoduəı^əH 
ıııəBh HOHaaıəoə xax ‘ııxıııəOHjaıiE' KiiHBaodnıvdoıp 
uııdoıəıı BHəıraBiəüədn oxıodox ‘KiiHaaodnıəonjBiıir əiukhou 
owaə OHBaosndəıxadaxo ‘Kiuoııonınvdəı KBHaoHəo KəıəKirəüədno 
‘Kiuııaaad xn aıuxəuədəıı ıı EiiHəifaBdnBH ‘aoıəsım xixhkkJjəh 
KIIHKOləOə IIXHƏÜO KKÜ XlXIVəXeaiIOUəlI ‘KIIHBaodlIJLəOHJBIÜr 
aıəüədə ıı aoüoıəıv xıxHHəıvədaoə aıXə xxıxdxəad ıagoih 

übübe xıxHHəıraBiəou KiiHəxcıuəoir kkü ladəıv əıqHHƏL'aaduBHƏırən 
aıeıogedıqa ıı aoiHoendoı xıxHamxACodn ərədə noıəııdou 
a aornonxp əıiHəüəaou bh •ÄiıiagoüəıcfıəH xnüıoreüxKoaoduoə 
‘aoəəəüodn xıxHhiiL'Ead əıiHKiiL'a aııiHəno loiKnoaeou Kiııreaottəifəəıı 
əııxəəınııəoHjaııtf BiəBiın en aoüodoüoaəiLiÄ nnıagoK aHəaodÄ bh 
əıiHKiiL'a xnInoreaıxEBXo ‘aoəəəüodn ııınreaottəifəəıı ıvəHHodoıəəəa 
bh KəaiBaıaaoHəo ohxüioC ‘nnüamdoc^Hiı noHHƏEƏüəduoəH 
XKiıaoifəÄ a aoəəəüodn xixhii iiiüi xəı KiiHƏL'aKodu ııxsHeııdn 
xiBaodıuəoHJBiıü OHHƏiMədaojaifgae XHüıonıifoason ‘aorvmdojEB 
II xnifoləw ƏHHBÜEOə ’KHHBHEOn O JOXəƏIıIIlXBdlI-OHIıÄBH
HəıəBirgo xıaHiıimcad en ıaüoıəıv aiBxəırandn oraıroxgoəH ‘aoıəaıru 
ııiıBirıoəi(f)ƏH əıiHƏHəıveıı bh xııüıoiKiiL'a ‘aoəəəüodn oniHƏhXeıı 
x ‘əHaodÄ ıvoxoəıaa bh BiəBirn iiübüioək^əh əıiHuxtdəKn'ou 
‘oHHəaıəıəaıooə n aoəBuae xıxHiıOiBiəo KiıüBeıııvıiHinv KəıəKt'aK 
nnıagonəıcfıəH ohiiəü noHaoHəo xbx xbj •KinııaeBd xn amxənədən 
n KiiHBaoüəifəəıı nıınənaBduBH xıxHHadgıaa əıiHeaoHəogo



Bo btopom naparpaıjıe Ha ocHOBe ncropıııı (JtopMnpoBaHiw 
mıaraocTiiKiı, KaK cocTaBHon nacm He^TerıpoMbicnoBon HayKn, 
öbijnı BbmejıeHbi ocHOBHbie əTanbi pasBiırıın mctohob 
nnarHOCTiıpoBaHiM nnacroBon cncreMbi, paccMOTpeHbi npnHunnbi 
Bbiöopa MYH n ohchkii rpaHim nx npıiMeHiiMOCTiı. OnpeaeneHO 
Mecıo 3OHanbHoro BO3nencTBiM Ha nnacr b oomen reopını 
4>OpMIipOBaHIIH IIHHOBaHIIOHHOrO nojjxona K pa3BIITIIIO HrK1.

IIpeaJioaceHO paccMarpıiBarb 3OHanbHoe BO3nencTBiıe Ha 
nponyKTiiBHbin nnacr KaK cııcreMHbrii (JtaKTop, neıib Koroporo 
coctoiit b coxpaHeHiııı ıı noBbimeHinı He^Teomann, He3aBiıcıiMO or 
BbiopaHHoro k npıiMeHeHino Meıona. IlroroM BO3^encTBna, 
onpe^enaıoınHM ycneniHocTb npoBomiMbix MeponpıwTiın, a TaKace 
npıi3HaKOM, yKa3biBaıoımiM Ha HeooxomiMocTb ıı nenecoo6pa3HocTb 
npıiMeHeHiM BO3nencTBiw, mojkho cnuraTb KOMneHcaropHbie 
peaKmnı nnacroBon cncreMbi. IIpenJioaceHO Ha ocHOBe oneHiiBaHiw 
coctoshim nnacra Ha paanıiHHbix ynacTKax MecroponqıeHinı, 
BbmejMTb 3ohbi, oonanafomne aocraroHHbiM noTeımnajıoM 
nopaapaooTKiı ıı Hyaqjaıoınııeca b npoBeneHiın CTiiMyjıııpyıoımıx 
MeponpıiMTiın. Ət^eKTiiBHoe BO3nencTBiıe BbioııpaeTcn npn 
HeacejıarejibHbix ıi3MeHeHiwx xapaKTepııcniK nnacra, b 
COOTBeTCTBIIII C KpiITepiWMII, COCTaBJieHHblMII Ha OCHOBe HayHHO- 
npaKTirrecKiıx 3HaHiın ıı npennoaceHHoro MerononormıecKoro 
nonxona. MoHiiTopıiHr otkjiiikob nnacTOBon cncreMbi Ha 
npoBeneHHoe Meponpıwrae no3Bonaer Knaccıı4>ımııpoBaTb 
BosnencTBim Ha ıuıacr He no nıny, a no cBoeBpeMeHHOcnı, 
HeoöxoaHMOCTiı, nejıecoo6pa3Hocrn ıı nocraroHHOCTiı Ha naHHOM 
əTane pasBiiTim MecroponqıeHiw. Ilcnonbayn npennoaceHHbin 
mıarHocTiHiecKiın rıonxon ıı cyınecTByıoınııe Meroabi noBbiıneHiın 
3(|)(|)eKTiiBHOCTiı HetJrre.goGbrrıı, MoacHO OKa3biBaTb BO3^encTBiıe Ha

1 rycefiHOBa H.II. O npeıiMyınecTBax 30HanbHoro noaxoaa npn 

Mone.mpoBaHim rnjponıiHaMirıecKiıx nponeccoB b ruıacTax HecfjTSHbix 
MecropoameHnn Ha no33Hen CTanını pa3paöoTKH. CTpoırrenbCTBO HecJjTSHbix 
n ra3OBBix CKBaaaiH Ha cyıne ıı Ha Mope. ISSN 0130-3872, 2017, N°8, c.37-39 
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npoayKTOBHbie mıacTbi Ha noKanbHbix ynacTKax MecroponqjeHiM, 
reM caMbiM rpaHc^opMiıpyn 3OHbi c hii3kiim K03(})(l)imneHT0M 
Het^Teomann b 3ohbi pocra HecJneHoobraı. Ər o no3BOJMer 
coxpaHirrb n yBejıiPiıiTb HetJrreoraaHy npoayKTiiBHbix nnacroB, 
npenynpemiTb npeaqjeBpeMeHHbin nepexoj MecropoaqıeHiw k 
cjıeayıomeıı cTamııı pa3paöoTKiı.

B nepBoii rnaBe Taoce nposeaeHO oöocHOBaHiıe 
KoppeKTHOcnı npeanaraeMbix MeToaoB MoaejnıpoBaHinı nnacroBbix 
npoıjeccoB npn 3OHajibHOM BO3aencTBiın Ha nnacr, nonbsyncb 
KoıopbiMiı mojkho neneHanpaBJieHHO rpynnııpoBaTb ynacTKiı no 
BbiopaHHOMy npıi3HaKy ıı pa3paöaTbiBaTb crpaTenm 
npeo6pa3OBaHiın pasnıiHHbix tihiob orpaHinıeHHbix 3oh BO3aeııcTBiw 
b ynacTKiı pocra Hetjrreaoöbrrn.

B rpeTbeM naparpaıjıe paccMOTpeHbi coBpeMeHHbie Meroan ıı 
cpe^cTBa nojıyneHiw ıı xpaHeHiıa HH^opMamıoHHbix MaccıiBOB, 
ııcnojib3yeMbix ana aııarHocTiıpoBaHiuı coctoahiui npoayKTHBHbix 
ıuıacroB npn pa3pa6oiKe He^mHbix MecTopo>xjeHiın a Taoce 
ııcnonb3OBaHiıe MeroaoB MareMarmıecKoro MoaejnıpoBaHiın, 
nporpaMMHbix cpeacTB pacnera ıı Bii3yajııi3amııı npn 
mıarHocTiınecKon oopaooTKe ıı ıiHTepnpeTamm npoMbicnoBbix 
aaHHBIX. OflHHM 113 Cpe^CTB nO3BOJI5HOimiX OOOCHOBaTb 
3(|)(|)eKTHBHOCTb npOBOJHMblX MeponpiWTIIH nO nOBbimeHIIIO 
Hetjrreoraamı naacıa aBnnercn ncnonbsoBaHiıe nnclıpoB inanını 
npoueccoB npoııcxoaamııx b nnacre. Peanıi3amııo pacneTHbix 
MeroaoB, ocHOBaHHbix Ha nepeaoBbix HaynHbix ıi3bicKaHiıax, 
npeajıaraerca npoBoaıiTb nyTeM ncnojib3OBaHiw nporpaMMHbix 
Moayaefi, npeacTaBJieHHbix b 4>opMe aonojiHiırejibHbix 
nporpaMMHbix namen (progranı patch), a Bbioop napaMeTpoB 
ynpaBJieHiuı cocrosHiıeM nnacroBon cncreMbi npn pa3pa6oTKe 
MecTopoaqjeHiıa - c no3imnn cTpyKTypHon, 4>yHKmıoHanbHon ıı 
MOaeJIbHOH miarHOCTIIKII.

HeTBeprbin naparpac}) nocBsineH MeroaaM anarHocrııpoBaHiw 
wıacroBoıı cncreMbi c noMoınbio hobmx noaxoaoB k 
MoaenııpoBaHino pa3pa6oTKiı MecropoaqjeHiıii ıı ıiHTepnpeTamnı 
npoMbicjıoBbix aaHHbix c nenbio noBbimeHim HecjneoTaann.
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IIpoBeaeHa oueHKa npenMymecTB n He^ocıaTKOB mıarHocTiiKiı 
TeKymero cocroaHiıa MecTopoacaeHiw Ha ocHOBe rao6anıi3iıpoBaH- 
Horo n 3OHanbHoro no^xo^a npn Bbioope cTpaTerıın pa3pa6oTKiı. 
HeaocraTOHHbin ıiHTepec k MeTOHOJiorıııı 3OHanbHoro BO3aencTBiw 
Ha nnacT, TexHinıecKiıe ıı comıanbHO-əKOHOMiFiecKiıe TpyaHOCTiı, 
CB5I3aHHbie CO COOpOM II XpaHeHIieM npOMBICJIOBblX HaHHblX, 
ııcnojib3OBaHiıe rjıo6ajııi3iıpoBaHHoro no^xona npn 
nupomiHaMiınecKOM MoaejıııpoBaHiın nnacroBbix npoueccoB, 
oxBaTbiBaıonjeM Bce MecropoaqıeHiıe b uejıoM, caepacıiBaıoT 
pa3Birrııe ıı ııcnonb3OBaHiıe 30HajibH0H nııcj)poBii3aHiııı b 
HecJjTenpoMbicjioBOM aene. Pa3pa6oTKa MeTOHOJiorıııı 3OHajibHoro 
BO3aencTBiw Ha nnacr Ha ocHOBe co3aaHiıa hobbix ii 
ycoBepıneHCTBOBaHiın yace ıi3BecTHbix Mero^oB oueHKiı ıı 
Bii3yajııi3amnı H3MeHeHiiM c|)iLTbTpamıoHHoro coctoshiw wıacTOBOH 
cncTeMbi Ha BbiaeneHHOM ynacTKe MecTopoaKaeHiw, co3saHiıe 
KopnoparıiBHbix oaHKOB aaHHbix o pe3yjibTaTiiBHOCTiı MeroaoB 
3OHajibHoro BO3aeııcTBiıa Ha nnacT, Hapaay c oomen cııCTeMon 
cöopa ıı cııcTeMaTH3amııı HOCTOBepHon npoMbicnoBorı ıiH^opMamnı, 
no3BOJHK)T peınıiTb BbimenpıiBeaeHHbie npoöjıeMbi.

PaccMOTpeHbi bo3mojkhocth MOHiiTopımra ıı aeTajibHoıı 
craTiıcTiiKiı npouecca pa3paöoTKiı MecTopoaKaeHiw c ue;ibio 
BbMBJieHIIH KpirriFieCKIIX C0CT03HHH nJiaCTOBOII CHCTeMbl. 
PeryjınpHbiii Bii3yanıi3iıpoBaHHbin aHanus ıi3MeHeHiıa 
nupomiHaMiiHecKiıx ıı reoMexaHirıecKiıx xapaKTepucTiiK 
coaencTByeT ocymecTBJieHiııo kohtpojw ıı ynpaBJieHiıa npoueccoM 
pa3paöoTKiı HecJneraaoBbix MecropoaqıeHiın. Jpın peıneHiw 
nocTaBJieHHbix 3aaan Taoce npemıaraeTca ııcnojib3OBaHiıe MeroaoB 
4>paKTanbHoro ıı MyjibTiı^paKTajibHoro aHannsa naHHbix c 
ııcnojib3OBaHiıeM reopını BeiiBJieTOB, əJieMeıiTOB reopım oopaooTKiı 
cıiTHajıoB ıı u. TaKiiM oöpa3OM, b nepBon rnaBe npe^JiaraeTca 
paccNiaıpıiBaTb pa3pa6oiKy hobbix MeronoB HiıarHocTpoBaHiM 
wıacTOBOH cııcreMbi KaK cocTaBHyıo nacTb peıneHiw o6mnx 3a^aH 
noBbimeHiw Hecjne.roobraı Ha MecropoaqıeHiıax. Əthm 
ocymecTBJweTca peanbHbin bbixoh k ynpaBJieHino nnacTOBbiMiı 
npoHeccaMiı, no3BOJiaıomeMy hoctiihb onepeacaıomero pa3BiiTiw 
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Bcen OTpacjın, hto aBnaeıca neHTpanbHOH cTpaTenınecxon 3aaaxıen, 
CToamen rıepen SOCAR.

Ha ocHOBe npoBeneHHbix nccjıenoBaHiın öbuın caenaHbi 
cneayıonıne bbibohm:

- Ha nyrn HaynHO oöocHOBaHHoro Bbioopa Haııöojıee 
3(l)(l)eKTnBHbix TexHOJiornn BO3nencTBiıa Ha nnacTbi c neıibio 
noBbimeHiw He^rreoTaann, BO3HiıxaeT HeooxonıiMocTb b peıneHiın 
sanan no ycoBepıneHCTBOBaHino nnarHocTiHiecxııx mctohob n 
KpnTepneB oneHxn coctohhim nnacTOBon cncTeMbi n 
cBoeBpeMeHHOcın BO3aencTBiM Ha roıacT. flpn ətom, onmaxoBO 
BaacHbi xax TeopeTnnecxne, Tax n npaxTiınecxne acneKTbi ətoii 
3aaaHH.

- HeooxonıiM noncx anbTepHaTHBHbix nyren noBbimemıx 
34>4>eKTnBHOCTn nnarHocTinıecxnx mctohob, nosBonxfoınnx 
npnHiiMaTb peıneHiw no onTiiMii3amın paooTbi cncTeMbi cxBaacıiH, 
otjihhhoh ot TpannnnoHHon onTHMH3amra peacnMa paooTbi xajxjjon 
CKBajKIIHbl no OTae.TbHOCTH.

- HoBbie MeTonbi nnaraocTiıxn nojnxHbi opraHiniHo 
BnncbiBaTbCM b cncreMy nn^poBiBannn TexHononnecxnx 
nponeccoB, aBTOMaTH3iıpoBaHHoro cöopa, oopaooTxn n ananına 
naHHbix n ymiTbiBaTb (JıaxT B3aıiMOBmıaHiıa paöoTbi cxBaacıiH 
Moxny cooon. Ər o no3BOJHiT rıpoBomiTb aHanın cıiHepreTiınecxoro 
B3aıiMoaencTBiM mıacTOBbix nponeccoB, oöecnemiBaıoınııx 
noBe^eHiıe nmpo- ıı raaoHHHaMinıecxnx (JniJibTpamıoHHbix noToxoB, 
xax b apeHiıpyeMon 3OHe cxBajxıiH, Tax ıı b MejxcxBajxnHHOM 
npocTpaHCTBe nponyxTiiBHoro nnacTa.

- BocTpeooBaHbi MeTonbi mıarHocTinecxoro aHanma 
Texymero coctoshiw pa3paöoTxıı ıı ero cootbctctbim 3axoHaM 
caMoopraHiBamm ıuıacTOBbix nponeccoB npn nnaHiıpoBaHiın 
oomen cTpaTenın pa3paöoTxıı MecTopoacıeHiıa. Hajınnne mcto^ob, 
n03B0Jwıoınııx OTÖpacbiBaTb ınyMOBbie ncxaaceHiıa b noToxe 
HH^opMamnı ıı BbpjenflTb 3axoHOMepHocnı BHyTpeHHero nopanxa b 
ooıneM neTepMiiHiıpoBaHHOM xaoce nnacTOBbix nponeccoB, 
no3BOJMK)T ynpaBnaTb hm, b to BpeMfl xax ınyMOBOiı xaoc 
cTaHOBiiTca HeynpaBJweMbiM.
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- CHiDKeHiıe ypoBHM HeonpeaejıeHHOcnı npn Bbioope cnocoöa 
B03nencTBiw Ha nnacT npenocTaBJMer bo3mojkhoctb BO3jjepacaTbca 
ot npnMeHeHiıa aoporocToanjnx n əHeproeMKHX TexHOJiornn n 
ııcnojib3OBaTb ecıecTBeHHbie ƏHepreTinecKne cnocoÖHOCTiı 
npoayKTHBHoro ıuıacra. noBbimemıe tiiökoctii ynpaBnemw 
nponeccoM pa3paöoTKH co3aaeT ycjıoBiw ana c^opMnpoBaHiıx 
npoayMaHHon TaKTiiKiı n cTpaTernn pa3paöoTKH MecTopoHcaeHna.

- Tax xax npoayKTiiBHbin nnacT HBnaeTca reTepo4>a3Hon 
MeTacTaonnbHon caMoopraHn3yjomenc5i cncreMon, to bbicokiih 
noTeHnnan ıiMeeT KOMonHiıpoBaHHoe ııcnonbsoBaHne 
anarHocTnnecKHX MeToaoB aHannsa, Koma peaynbTaTbi ohhiix 
nccaeaoBaHnn aBnaıoTca oobeKTOM nccnenoBamıx apyrnx MeroaoB. 
TaKon noaxoa no3BoaaeT öoaee ooocHOBaHHO BbiaenaTb napaweTpbi 
ynpaBJieHiuı rıponeccom pa3pa6oTKir.

BTopan rnaBa nocBameHa pa3paöoTKe MeToaa npoBeaemıx 
ƏKcnpecc-MOHHTopıiHra TeKynjero rnaponıiHaMiınecKoro cocToamıa 
npoayKTHBHbix naacTOB He(|)TXHbix MecTopoacaeHim c yneroM 
HHTep^epeHnnn CKBaaniH npn 3OHanbHOM BosaencTBnn c nenbto 
noBbimemM He^TeoTaann3. Heooxoaıiıvıo otmctiitb, hto 
pa3pa6oTaHHbin rıoaxoa oneHKiı cocto^hiih naacTOBon cncTeMbi 
HMeeT öojibinııe nepcneKTHBbi rıpıiMeHemıx b ycaoBiuıx MopcKirx 
MecTopozKaeHnn, TaK xax nocTpoeH Ha ochobc MaTeMaranecKofi 
oopaooTKiı cTaHsapTHO 3aMepaeMbix aaHHbix HopMaabHon 
əKcwıyaTannn cKBaacıiH n He TpeoyeT cnennanbHoro oöopyaoBaHiw 
nan aonojiHiırejibHbix 3awepoB KaKiıx-aııöo rıoKasaTenen. MeToa

2
~ CyjıenMaHOB B.A., ryceiİHOBa H.II. IIporHO3iıpoBaHiıe He^Te^oöbraı ot 
njıaHiıpyeMoro MeponpıwTiw, c yneTOM ınrrep^epeHmnı CKBa^cını. H 
Proceedings 2014, Nəl

3 ryceiİHOBa H.II. rımpo^ımaMiFiecKinı OKcnpecc-MOHUTopınır 3OHanbHoro 
BO3,neHCTBiiH Ha npo^yKTHBHbie njıacTbi He4)THHbix MecTopo^oıeHinı c 
yneTOM ıniTep^epeHixıııı CKBa^am. // He4>Tera3OBoe .nejıo, y$a, 2017, t.15, 
No3,c. 41-47.
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AnarHocTiiKn nıaponıiHaMiınecxoro coctohhim nnacTOBon chctcmm 
Ha nccjıeayeMOM ynacTxe npoayxTHBHoro ropmoHTa pa3paöoTaH Ha 
ocHOBe npnMeHeHiıa mctohob Teopnn (jjyHxmrii xoMnnexHoro 
noTeHunajıa. PnaBa coctoiit 113 Tpex naparpac|)OB. B nepBOM 
naparpat|)e npoBeaeHO oöocHOBaHiıe BbiopaHHon TeopeTiFiecxoıı 
öa3bi, npıiBoaaTca HeooxoaıiMbie cBeaeHiıa 113 no^3eMHOH 
rnnpoflHHaMHKH, Teopını (JıyHxmrii xoMimexcHoro nepeMeHHoro, 
H3JiaraK)Tca npnHunnbi n anropıiTMbi, nonoaceHHbie b ocHOBy 
rnnpomiHaMiınecKoro əxcnpecc-MOHiıropnHra 3OHajibHoro 
BO3aencTBiw Ha npoayxTiiBHbie wıacTbi Hec|)T5iHbix MecTopojxaeHiın 
c yneroM ıiHTepc^epeHmnı cxBaacıiH, nojıyneHHbie pe3yjibiaTbi 
OÖOCHOBblBaiOTCa MaTeMaTHHeCKHMH BblKJia^KaMH. Pe3yjIbTaTOM 
rıpoBeneHHbix nccnenoBaHiın aBJisnoTca (jjopMyjibi, no3BOJisıonıne 
paccHiıraTb ana xancaon snenxıı ceTKH, HaaoaceHHon Ha 
nccjıeayeMyK) 3OHy MecTopoacaeHiıa, 3HarıeHiıa (JjyHxmıii Toxa n 
noTeHHiıajıoB Fı n F2, xapaxTepncTiwecxon cjjyHxnnn TeneHiıa nan 
xoMnaexcHoro noreHmıana F, xıoayaa cxopocTiı ^nnbTpamnı W, 
rpaaneHTa (JjyHxmnı F(x,y). HarHeTaTeabHbie cxBaacıiHbi 
npnHHMaıoTca xax hctohhiixh (deöum < 0), a aoobiBajomne 
cxBajxıiHbi - ctoxh (deöum > 0). 3aaana pemaeTca b aexapTOBbix 
(xk, yk) n nonapHbix xoopaıiHaTax (r,<p):

B cooTBeTCTBHiı c npHHUHnoM cynepno3imnn x 
oaHOBpeMeHHO paooTajomıiM b naacıe cıoxaM n ııcTOHHiıxaM :

(3)
Moaynb cxopocTiı ^njibTpamnı:

(4)
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PpamıeHT (JjyHKijnn F(x,v) :

grad(F) = (dF(x,y)/dx) ■ iv+(dF(x,y)/dv) jv (5)

Fae: :k, xk, yk - cooTBeTCTBeHHO KOMimeKCHaa n
aencTBirre’ibHbie KoopmiHaTbi k-toh cKBaacıiHbi;

rK, <?k - cooTBeTCTBeHHO paccTOHHiıe ot cKBaacıiHbi ao Hanana 
KoopaıiHaı n nonnpHbin yron; k =1, ...n -KommecTBO cKBaaniH Ha 
paccNiaTpıiBaeMOM ynacTKe, i - MHHMaa emiHima, qK . F ı, F2 - 
CooTBeTCTBeHHO, HeOIIT K-TOII CKBaaKIIHbl, nOTeHHIian CKOpOCTII 
4>ıınbTpamııı 11 pacxoa tkiukoctii Ha enıiHimy cenemıa nnacra (T.e. 
Ha İm (JıiLibTpa);

BbnnenepeHiıcjıeHHbie nupomiHaMiınecKiıe xapaKTepııcTiiKiı 
onpeaennıoTCM b cooTBeTCTBim c npıiHmmoM cynepno3iımııı k 
oaHOBpeneHHO paöoTaıomıiM b nnacre croKaM 11 ııcroHHiiKaM. B 
xanecTBe ııcxonHbix aaHHbix ana npoBeaeHiın pacneTOB 
HeoöxoaıiMbi 3Hanemıa TeKymero aeöıiTa aoöbmaıomnx cKBaacıiH 11 
oobeMa saxankh HarHeraTejibHbix CKBancriH, KoopaımaTbi (xt,yt) 
Kaxmoıı 113 n cKBaacıiH, paooTaıomnx Ha aaHHOM ynacTKe c 
paccMaTpıiBaeMoro ropıi3OHra. KoopmiHaTbi cKBaaxıiHbi 
HeooxomiMbi ana onpeaejıeHiıa paccTosmıa Meacay moöon mıeıiKon 
ceTKiı c HHaeKCOM k, j 30 z-Tofi CKBancriHbi 11 nojwpHoro yrna, 
onpeaennıomero nononceHiıe pamıyc BeKTopa no oraomemııo k 
emiHIIHHblM Öa3IICHbIM BeKTOpaM iv, jv.

OcHOBbiBaacb Ha cymecTBOBaHim ıiHTep^epeHmm Meamy 
CKBaaaiHaMH, KOTopbie npıiHHTbi b KanecTBe IICTOHHIIKOB II CTOKOB, 
paspaöoTaHa cncreMa MeroaoB mıaraocTiıxıı TeKymero 
(JmnbTpamıoHHoro cocTOSHiw npoayKTiiBHoro nnacTa Ha ynacTKe 
pacnojıomeHiw cKBamıiH. C ııcnojib3OBaHiıeM ubctoboh ımcanbi 
npoBomiTca mı^poBaa Bii3yajııi3amıa hiihiih TOKa 11 
SKBiınoTeHunajıen, clınnbTpamıoHHon cKopocTiı nnacroBoro noroKa 
11 ııx rpamıeHTHbie BeKTopa, oöjıacrıı nsMeHeHiın aaBJieHiıa 11 apyrııe 
xapaKTepııcTiiKiı nnacroBon cncreMbi. Ha pııcyHKe 1 npıiBeaeHbi 
pe3yjibTaTbi npoBeaemıa Bii3yami3amm pacnpeaeneHiın rıupomı- 
HaMimecKiıx xapaKrepııcTiiK c|)iınbTpamıoHHoro cocToaHiw 
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npoayKTOBHoro nnacTa KCB Ha oiimthom ynacTKe MecTopoacaeHiw 
ÜHpajiJiaxn.

IIojıo>KeHne ərııx reoMeTpnnecKHX oSbcktob OTHOcırrejiBHO 
apyr apyra, xax Ha iijiocxocth, Tax n b npocTpaHCTBe, no3BOJiseT 
BbiaBHTb ocHOBHbie HanpaBneHiıa aBiiJxeHinı (JjjııoımoB b 
npoayKTOBHOM nnacıe, BbiaejııiTb axTiiBHbie n naccıiBHbie 
(l)iLibTpaunoHHbie yqacTXiı, oöycnoBJieHHbie paooTon cxBajxıiH b 
ycnoBiıax nHTep^epeHmnı n reonoro-^iBiınecKiiMiı cBoiicTBaMH

Phcvhok 1. Pacnpe’ie.TieHHe rııjjpo^HHaMHHecKiıx 
xapaKTepııcTHK (jjıı.'ibTpamıoHHoro coctohhhh npojjyKTHBHoro 
naacTa KCB Ha onbiTHOM vnacTKe MecToponcaeHHH IlnpajiJiaxM.

IIpn əTOM BH3yajiH3amw ocynjecTBJiaeTca HenocpeacTBeHHO 
3ohbi njıaHiıpyeMoro BO3aefıcTBiM, öe3 npasneneHiıs 

CHMyjumuoHHOH nmpo^HHaMHHecxoä Mo^ejın Bcero 
MecTopoHQieHna b uejıoM. IIpoBeaeHHbie pacneTbi conpoBoaqjaıoTca 
pa3bacHeHiıeM cnocoöoB nHTepnpeTamnı nojıyneHHbix pesyjibraTOB. 
Bo btopom n TpeTbeM naparpaı^e aaHBi cBeaeHiw o xone 
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nccjıeaoBaıejibCKiıx paöoT no BbinBJieHino nocTOBepHOCTiı 
nojıyneHHbix pe3yjibraroB. IIpenjıoaceHHaa MeTonıiKa rıpe^Ba- 
pıiTejibHO anpoonpoBaHa b JiaöopaTopHO-əKcnepıiMeHTanbHbix 
ycjıoBiwx npn npoBeneHinı aHaniBa naHHbix, nojıyneHHbix b xone 
nccjıenoBaTejibCKirx paooT no BbiTecHeHino Heıjmı ib nnTiiTOHeHHon 
Moaejnı nnacra. Pe3yjibrarbi anpooannn cpaBHiiBaıoTca c 
pe3yjibTaTaMiı npejjBapHTejibHO npoBeneHHbix pacneTOB. 
JJocıoBepHocTb pe3yjibiaTOB, nonyneımbix npn anaraocTiiKe 
nnacTOBofi cncreMbi c ncnojib3OBaHiıeM npeajıoaceHHoro nonxona, 
nojiTBepauıeHa pe3yjibTaTaMiı TpaccepHbix nccnenoBamın, 
npoBeneHHbix Ha MecTpoxcıeHim «HetJ)T ^anuıapbi»4. Pe3yjibraTbi 
ııccjıenoBaHnn npıiBeneHbi b TpeTbeM naparpaı^e. Anpoöamw 
npeflJioaKeHHoro Merona b xone 3OHaxbHoro BO3nencTBiw Ha 
nponyKTiiBHbie nnacibi c nejibio noBbiıneHiw HetJrreornaHiı Ha Taxnx 
MecropoaqıeHnax Ha cyrne n Ha Mope, xax EanaxaHbi-Caöymıy- 
PoMaHbi, üııppajıaxıı, He^TSHbie xaMHiı, TıoHeınnn (A3epoannx<aH), 
«3Keibi6an» (Ka3axcıaH) no3BOJiıiJia pa3paöoraTb npıiHnnnbi n 
nopaaoK HHTepnpeTannn nojıyneHHon pacneTHon n 
BH3yajni3annoHHon ınnjjopMamnf.

IIcnojib3OBaHiıe pa3pa6oTaHHoro Mero^a aHaniBa aaHHbix c 
yneroM ıiHTep^epeHmııı cxBajxıiH panııoHajıiBiıpyeT 3OHanbHoe 
BO3nencTBiıe Ha wıacibi, BiByaniBiıpya otxjiiix nnacroBon cncreMbi 
Ha nnaHiıpyeMoe Meponpuanıe. PerynapHbin aHaniB nıiHaMiıxn 
iBMeHeHiıa BbimenepenııcjieHHbix (jmjibipanHOHHbix xapaxTe- 
pııcrıiK, Bii3yajni3iıpoBaHHbix c noMombio npeflJiaraeMoro Merona,

4
HoparıiMOB X.M., ryceiİHOBa H.II., Ta^^aıeB A.A. Pa3pa6oTKa hobbix 

MeTOflOB KOHTpOJM Ha,U BO3JjeHCTBIieM Ha npoayKTIIBHbie IUiaCTBI Ha 
npıiMepe MecTopoaçueHiDi ”He4>T ^annapbi'7/«Scientifıc Petroleum», 2021, 
c. 37- 42.
5 Suleimanov Baghir, Hüseynova N.İ., Rzayeva Sabina & Tulesheva Gülnar 
Results of Acidizing Injection Wells on the Zhetybai Field (Kazakhstan) 
//Journal: Petroleum Science and Technology Petroleum Science and 
Technology,Volume 36, 2018 - Issue 3 Pages 193-199. 
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coaencTByeT ocyınecTBJieHino xohtpojw n ynpaBneHiıa nponeccoM 
pa3paöoTKn He<|)Tera3OBbix MecTopoaqjeHiın.

Pe3yjibTan>ı nccjıeaoBaHiın npıiBejnı x cjıenyıoınıiM BbiBonaM:
- Pa3pa6oTaHHaa n anpoönpoBaHHaa MeToanxa npoBeneHiw

əKcnpecc-MOHiıropıiHra nnacTOBon cncTeMbi c yneroM HHTepı^e- 
peHmın cKBaacıiH Moacer öbitb ııcnojib3OBaHa 
^ııarHocTiıpoBaHiM rııapoaıiHaMiHiecKoro coctoshiw

npoayKTOBHbix wıacıoB He4)TSHbix MecTopojKjıeHnn, Haxonamııxca 
Ha 3pejıon n noB^Hen cTamnı pa3BHTna, npn 3OHajibHOM 
BO3aencTBnn Ha roıacT c neıibio noBbimeHiıa Hec^Teomann.

- MeToanxa ocHOBaHa Ha npıiMeHeHnn mctohob Teopnn 
KOMnneKCHbix noreHmıanoB. Kax no. Tax n nocne BO3nencTBiw Ha 
nnacT npoBoanTca pacner n Bii3yajııi3amuı pacnpenejıeHiw 
rıınpoanHaMinıecxııx xapaKTepncTHK aBiı^ceHiıa HtnnxocTiı b 
nopoaax nponyKiıiBHoro wıacra - 4>yHxmnı Toxa n noreHmıanoB, n 
hx rpajnıeHTOB, cxopocTiı (JnuibTpamnı. OneHiiBaeTca n 
cpaBHHBaeTca (^mibTpannoHHaa oocıaHOBxa b roıacre c cncTeMofi 
B3aıiMonencTByıoınııx Meaçay coöoıı cxBajxıiH, paöoTaıomHX c 
naHHoro ropınoHTa.

- Meroa BXjnonaeT b ceöa nponenypy aBTOMaTimmnı 
pacnera u BH3yajni3amnı ochobhbix xapaxTepııcnıx pacnpeneneHiw 
4>iLTbTpamıoHHoro nojıa, peanıi3OBaHHbie b ıiHTepaxTHBHOli cpene 
nporpaMMbi "Matlab". Becb nponecc ananına ot coopa 
HH^opMannn oö ynacTxe no reHepnpoBaHiw orneTa c 
HHTepnpeTannen aHanımınecKiıx pe3yjibraTOB anıiTca 1-3 nH5i. 
üponeaypa pacneTa amiTca oxojio 30 MHHyr.

- nojıyneHHbie pe3yjibraTbi noaTBepaqjaıoTCM aaHHbiMiı,
nojıyneHHbiMH npn JiaöopaTopHO-əxcnepıiMeHTanbHbix
ııccjıeaoBaHiıax BbrrecHeHiuı Hecjmı Ha (jjiBiraecxon MO/jenn nnacTa 
n npoMbicjıoBbix ycjıoBiwx c npoBeaeHiıeM TpaccepHbix 
ııccjıenoBaHiın, hto noHTBepntneHO axTOM npoBeneHHbix 
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ncnbiTaHnn6. Pa30Baa əkohomiih 3aTpaT Ha nouyneHiıe pe3yjibTaroB, 
3aMeHSK)njnx npoBeaeHiıe TpaccepHbix nccnenoBamın, cocTaBiuıa 
62,9 Tbic. MaHaıoB.

- Bo3MO>KHOcTb onepaTHBHoro npoBeaeHiw
anarHocTiınecKoro nccjıeaoBaHiıa TeKymero c^iLTbTpamıoHHoro 
coctoshiw njıacra-KOJiJieKTopa, Ha ocHOBe oopaooTKH 
cııcreMarmıecKn 3aMepaeMbix noKa3arejıen npoayKTHBHOCTH 
HarHeraTejibHbix n jjoobiBaıomnx cxBa>KiiH Ha BbmeneHHOM ynacTKe 
MecTopoameHiıa noHTBepxmeHa MHoroneraeıı npaKTHKon 
ncnojib3OBaHiıa ııaHHoro MeToua Ha HeclrmHbix MecropoameHnax 
A3ep6afmacaHa npn 30HanbH0M BoıaencTBinı Ha npoııyKTiiBHbie 
nııacTbi c uejibio noBbimeHiıa HecJiTeoTHann.

MeToa no3BOJweT ncnojn>3OBaTb öonee TOHHyıo HH^opMamno 
3JM Bbioopa jıymnen cxeMbi BO3aencTBna Ha nnacT-KomıeKTop n 
coBepmeHCTBOBaTb ncnojib3yeMbie Meroabi BoıaencTBiıa Ha 
npoayKTiiBHbin njıacr c ııenbio noBbimeHiıa hx He^reoruamı.

TpeTbH r.ıaBa nocBxmeHa pa3paöoTKe MeTojıa oueHKiı 
HanpmKeHHO-ae^opMnpyeNioro coctoshiih (HJJC) rnıacra 
rpamıeHTa uaBJiemıa, HeooxomiMoro ana BosjıencTBiıa Ha nnacr c 
HejibK) peryjınpoBaHiıa ero nponycKHon cnocoÖHOCTiı b ycnoBiıax 
HHTepcjıepeHHnn CKBajKHH.

JJe^opMamıa okojioctbojibhoii 3ohbi ƏKcrnıyaTupyeMbix 
cKBajKHH, b cbok) onepeım, Beaer k HeoaHopoaHOMy 
nepepacnpeaejıeHino (JmjibTpamıoHHO-eMKOcTHbix cboiictb Ha 
OTaeıibHbix yaacTKax MecTopoamemıa. CooTBeTCTBeHHO, MeHaeTca 
KanecTBO n KommecTBO aoobiBaeMon Ha cKBajKimax npojıyKmnı. 
IIoəTOMy, b paöore npeaaaraerca npn npoBeaeHiın Meponpmrnm, 
HanpaBneHHbix Ha noBbimeHiıe Hec^TeoTaann rnıacra, npoBomiTb 
oıjeHKy BoaaencTBiıx Ha nnacT, c yneTOM He tojibko

6 racbuow A.M., rycefiHOBa H.IL, MycaeBa EU.O. ÄHajnrs pacnpeje.ıeHira 

4)iwbTpamıoHHoro noToxa, co3jaHHoro b 4>n3naecKon wojıejın n.ıacTa. / 
YneHbie 3aımcKiı HIIII «reoTexHo.ıonıtıecKiıe npoö.ıeMbi Hecjmı n ra3a n 
xiimimw, 2012, XIII tom, c. 100-113.
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(l)iınbTpamıoHHbix, ho n ero reoMexaHinıecKiıx cbohctb, MeHaıo- 
mııxca npn əKcnayaTamııı MecropoacaeHiıa. Il3MeHeHiıe HJJC 
naacra, oöycaoBaeHHoe nepepacnpeaeaeHiıeM ero 
4>iLnbTpamıoHHbix xapaKTepııcııiK, OHeHiiBaeTca c yneroM ıiHTep- 
4>epeHmın cKBaacıiH Ha BbiaeneHHOM ana BO3aencTBiıa ynacTKe7.

B rpeTbeıı raaBe peınaerca 3aaana onpeaeaeHiıa HanpaaceHiıa 
ıı naacTOBoro aaBaeHiıa npn (JnıabTpamııı jkiiäkoctii b 
BO3MynjeHHon 3OHe Boxpyr mwıiHapiFiecKOiı BbipaooTKiı b cpeae, 
noBeaeHiıe xoropon ıiMeeT ynpyrıın ıı Baaxoynpynın xapaxTep. Ha 
ocHOBe ətiix ııccneaoBaHiın bo3mo>kho npoBeaeHiıe oueHxn 
pacnpeaeaeHiıa noaa HanpanceHiın Ha ııccaeayeMOM ynacTxe c 
yneTOM ıiHTeptjəepeHmnı cxBaacıiH. JJaa peryanpoBaHiıa nponycxHon 
cnocoÖHOCTiı naacra b ycaoBiıax ıiHTep^epeHmııı cxBaacıiH 
npeaaojxeH Meroa oneHxıı ocHOBaHHbrii Ha onpeaeaeHim rpaaneHTa 
aaBaeHiıa, 3HaaeHiıe Koroporo 3aBiıcırr ot ıi3MeHeHiıa KOMnoHem 
cpeaHero HopManbHoro HanpaaceHiıa rıopoa naacra, NieHaıomııxca c 
TeaeHiıeM BpeMeHiı noa BO3aencTBiıeM claıabTpanııoHHbix nponeccoB 
b nnacTOBon cpeae. no 3HarıeHiııo rpaaneHTa aaBaeHiıa mojkho 
onpeaeaıiTb rpaHiniHbie 3HaaeHiıa aaBaeHiıa, HeooxoaıiMoro ana 
OKa3aHiıa pe3yabTaniBHoro BO3aencTBiıa Ha naacr. Ha ochobc 
npeaJiO/KeHHbix aaropımıoB npoBoanrca HiıcaeHHoe pemeHiıe 
nocTaBJieHHbix 3aaan.

TnaBa coctoiit ıi3 ınecTiı naparpaıJıoB. B nepBbix asyx 
naparpac|)ax npıiBoaarca nocTaHOBxa 3aaarnı, HeooxoanMbie ana ee 
pemeHiıa CBeaeHiıa 113 reopını cnaoniHbix cpea ıı MaTeMannıecxııe 
BBIKJiaaKH.

PemeHiıe 3aaaan onpeaeaeHiıa cpeaHero HopMaabHoro 
HanpaateHiıa o, BO3HiiKaıomero b ynpyrofı B03MymeHH0iı 3OHe 
BOKpyr cTBOJia xajxaoii cxBaacıiHbi npn (jnıabTpaıjıııı TXiıaKocrn,

7 rycefiHOBa H.II. OneHKa rpaaneHTa jjaBJieHna npn BO3flencTBinı Ha nnacT c 
yneroM b.timhim ıniTep^eperannı cxBaacilH Ha aec|)opManilOHHE>ıe ıı 
cj)iı.ibTpamıoHHbie nponeccbi Ha BHaeaeHHOM ynacTxe MecTopoacgeHiM.// 
SOCAR Pıoceedings No. 1 (2017) 070-82.
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COCTOHT H3 JJByX DTaiIOB, THK KHK npe£CTaBJI5ieTC5I B BH^e CyMMbl 
HanajibHoro HanpoceHim n HanpM^cemiM, ıi3MeH5iK)meroc5i c 
TeneHneM BpeMeHiı:

a=oH+</ . (6)
r^e: nımeKCbi oöo3HaHaıoT COOTBeTCTBeHHO h - HanaxbHoe; t - 
BpeMeHHoe 3HaneHiıe HanpaaceHiw.
Ha nepBOM əTane paccMaTpıiBaerca 3aaaHa onpeaejıeHiw 
HanpaateHnn b ynpyron cpene, Korna cncreMa «cKBaacıiHa-nnacT» 
Beaer ce6a KaK oöbeMHO-caaiMaeMoe reno. B HanaubHMİi momcht 
ynpyroro noBe^emm cpe^bi BbinommıoTCM cneayıomne ycnoBim: 
t=0, Ap = 0, <yf = 0. OnpeaejıeHiıe TeKymero HanpoteHim o' 
npoıi3BomiTca npn (JniKcııpoBaHHOM nepenane aaBJiemiH 
/\p = corıst. npn 3tom, Ha BHyrpeHHen rpamme BO3MynjeHHon 
3ohm SHaneHiıe HanajibHoro HanpaaceHiıa o" ypaBHOBemeHO rmıpo- 
CTaTiraecKHM aaBJieHiıeM b cTBOJie cKBaacıiHbi, a Ha BHeniHen - 
öoKOBbiM ropHbiM jıaBnemıeM ıuıacTa:

r = 'o

r = rt

Tne:
Jjk, jn ~ COOTBeTCTBeHHO, ILTOTHOCTb JKimKOCTII II TOpHblX 

nopon, kt/m3;
Iı = I12 -hı- moihhoctb mıacra;
İl] İl 2 - COOTBeTCTBeHHO TJiyÖHHa KpOBHII II noaOIHBbl 

npoayKTiiBHoro ropınoHTa, m;
H- BepTiiKanbHaa rjıyöıma cKBaacıiHbi;
Pr - nıapocTaTiPiecKoe aaBJieHiıe b cKBaacıme, na;
Pö - öoKOBoe ropHoe aaBJieHiıe, na;

noa jjeiıcTBiıeM nocTonHHbix BHeııiHiıx cıuı, pajuıaJibHaıı 
cocTaBJWiomaa TeKymero HanpaaceHiw o' oöpamaeTcn b Hynb Ha 
rpammax BO3MymeHHOH 3OHbi:
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BO3MynjeHHon 3OHe nnacra, 
paauyc BO3MynjeHHon 3OHbi 
KOMnoHeHTbi aec|)opMamnı 

cneayromıiM o6pa3OM:
cıı ıı

£.. =----- II £„„ = - ■

B pesyjibTaıe HapymeHiıa ııcxoaHoro HanpaoKeHHoro cocıoaHiıa b 
cpeaa nosBepraeıca ae^opMamın, 

nojıynaeT rıpnpameHiıe ıı (ıı > 0).

£ır n eoo BbipaacaıoTca rıepes ıı

(9)

Tae:
e- ae^opMamıa;
£ - KOMnoHeHTa remopa ae^opMamın;

Gxy - KOMnoHeHTa remopa HanpaaceHiın, Ila;
ıı - BeKTop nepeyeıneHiıa. npupanjeHiıe paanyca r npn 

aeıJıopMamnı cpeafai b BcmıymeHHon 3OHe, m;
II3 oopaTHon (JıopMbi oooomeHHoro 3aKOHa fyxa iBBecrao, hto npn 
ocecıiMMeTpmıecKon nocTaHOBKe ıı BbinojiHeHiııı ycaoBiıa £..= 0

HananbHoe HanpaateHHoe cocıoaHiıe onııcbiBaeTcu cjıeayıoıuıiM 
o6pa3OM:

2G

l-2p

du ıı

Iae:
p - KO3(j)4)imııeHT üyaccoHa;
G - Mojjyjib caBiıra b cKeaeıe ropHoiı nopoatı, Ila;

JJjih ae^opMamrii, oöycaoBaeHHbix (JnıabTpamıoHHbiMiı 
npopeccaMH, ııcnonbayıoTcu oomııe 4>opMbi cbh3ii Meacay 
HanpaateHiıaMiı o ıı ae(|)opMamiflMiı e, ycTaHOBaeHHbiMiı ana 
flByx4>a3HOH cpeafai:
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Dje:
Äxa^p

k = —------B - KO3(J)4)imneHT ae^opMamnı, Bbi3BaHHon
3Yb

^iLibTpaunoHHbiMn npopeccaMiı b rıopcuax, c'1;
K(p - KOƏ^ıııjııeHT (JjHJibTpamın, m/c;
ön, a^K - COOTBeTCTBeHHO MO,qyJIb 061>eMH0r0 OKaTIM 

nopoabi n Hacbimaıomeıı ee jkhäkocth;
Ap - nepenajj ^aBJieHim Meamy njıacTOM n CKBa^ıiHofi, 
Oönjee peıneHiıe cncTeMbi (11) HaxojjıiM, ııcnojib3yn ypaBHeHiıe 
paBHOBecım:

co ——+ ----- 99=() Q2)
or r

rpaHiniHbie n HanajibHbie ycjıoBiıa n npıiHmm cynepno3iımııı 
nO3BOJI5IK)T ÜOJiyHIITb 3aBIICIIMOCTb KOMnOHeHT HanpM^KeHIIM OT 
xapaKTepncTiiK cpe^bi:

(2M-1)C3
1-H

+ —— &pk1-H r
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i,- KO34>4nmneHT öokoboto pacnopa;
Aı, Aı, A3, Cı, C?, C3 - Koaı^nıjneHTbi, 3aBiıcamne ot 
peocJjiBirıecKiıx noKa3arejıen nnacroBon cncreMbi; Ila
TaıoKe paccMaTpıiBaeTcn cnynan, xorna noBenemıe 
paccMaTpıiBaeMon cpenbi hociit BU3Koynpynın xapaKTep. AKTHBHan 
BO3MynjeHHaa 3OHa BOKpyr cTBOJia cKBaacıiHbi cnocoÖHa 
pacmnpuTbcu b ookobbix HanpaBJieHiıax. HanpoceHiın n 
ae(J)opMamnı b ətom cjıynae 3aBiıcaT or BpeMeHH. B KOHTaKraon 
3OHe, Ha rpaHime BO3MynjeHHon n HeTpoHyTon 3oh, HanpaaceHiıa 
HMeıOT pejıaKcamıoHHbriı xapaKTep. flııa on ucamın TaKon cpenbi 
ncnojib3OBaHa Monenb MaKCBejHia (Maxwell).
Ha ocHOBaHiın BH3Koynpyron aHanornu Anc^pen. k rıonyneHHbiM 
BbipaaKeHiısM KOMnoHeHT cpe^Hero HopManbHoro HanpoceHiıa 
npıiMeHaeTca oaHocropoHHee npeo6pa3OBaHiıe Jlawıaca:

(S) = (O„)/S
" . (14)

<c=<%)/5

as = (a..)/S rr **
T^e:
S- nepeMeHHoe npeo6pa3OBaHne;
B.y. - noBe^eHne cpe^Bi onncbiBaeTCM B5i3Koynpyroii

Mo^ejibK);
PemeHiıe zjjiji B5i3Koynpyrofi cpe^Bi mo;kho nojıyHHTb b pe3yjibTaTe 
oöpaTHoro npeoöpa3OBaHii5i Bbipa^eHHÖ u6y (S\uey (S), aey (S\ 

npe^BapırrejibHO 3aMeHiiB nocToaHHbie ynpyrocTH b ypaBHeHiuıx 
cncTeMbi (13) onepaTopaMH B5i3KoynpyrocTn.

B pe3yjibTaTe npoBe^eHHbix nccjıe^oBaHiıii nojıyneHO 
aHajııiTiPiecKoe Bbipa^ceHne, OTpa^caıomee ıi3MeHeHne 3HaHeHnn 
HanpjDKeHiifl BOKpyr CTBOJia CKBa^KiiHbi b ropH3OHTe, rae 
npeoöJia^aıoT necKiı, necHaHHKiı, 6a3ajibTbi, to ecTb nopojjbi, 
noBejjeHne KOTOpbix onncbiBaeTca c noMonjbK) ynpyroii Mo^ejın:

+ 3(l-p)' 1 + cJ + ——Apk (15)
3’ 3(l-p) P
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B KanecTBe ncxoaHbix aaHHbix npn pacneıe Hanpancemın 
ııcnojib3yK)TCfl 3HaneHiıa (JnBHKO-MexaHnHecKHX n peo^iBinıecKiıx 
noKasaTenen, xapaKTepnsyıoıınıx cııcTeMy «cKBancıiHa-nnacT».

TaıoKe nonyneHO aHanıiTiınecKoe BbipanceHiıe ana pacnera 
3HaneHnn HanpanceHiıa b B03MymeHH0iı 30He Boxpyr cTBona 
cKBajKiiHbi, b KOTopoıı npeoönaaaıoT nopoabi c conepacamıeM 

ApkCT«j ı+^z+^h) + (2a-i) (c,-c,+c,)e'e' +
3(1-H)

rmiHbi, a Taoce coneHOCHbie oTJioaceHiıa n rnnc, noBeaemıe
Koıopbix onncbiBaeıcM c noNiombio BM3Koynpyron Moaenn: 

r|(e~9,-l)+lG(l + n) J
(16)

3

IIcnojib3ya nonyneHHbie Bbipaacemw, onpeaenaeTca 
H3MeHeHiıe 3HaneHiın Hanpantemıa BOKpyr CTBona CKBaacıiHbi b 3OHe 
aenpeccmı CKBancıiH, b 3aBiıcıiMOCTiı ot H3MeHwnıııxca c TenemıeM 
BpeMeHH 4)H3HKO-MexaHnHecKHX n peo^iBnnecKiıx noKa3aTenen, 
xapaKTepınyıoınııx cncreMy «CKBancıiHa-nnacT». Ilpn pacneıe 
ynıiTbiBaeTcn, hto ae^opMamıoHHbie nponeccbi BOKpyr CRBaanma 
HMeıoT MecTO c Hanana öypemıa ıı npoaonacaıoTca no TeKymen aaTbi 
nepnoaa əKcnnyaTaıjnn cKBaacıiHbi. JJnn ynera (JıaKTopa nojBynecTiı 
nopoa, öbuıo npıiMeHeHO npeo6pa3OBamıe Jlannaca. Peınemıe ana 
BJBKoynpyroii cpeabi nonyneHO b pesyabiare oöparaoro 
npeo6pa3OBamıa Bhipancemın, nonyneHHbrx ana onpeaeneHiw 
3HaneHiıii KOMnoHeHTHbix cocTaBnmoınııx Hanpantemıa, 
npeaBapııreabHO 3aMeHiiB nocTOHHHbie ynpyrocTiı onepaıopaMiı 
Bii3KoynpyrocTiı. JJna onpeaenemın anHaMHKn ıi3MeHeHiıa 
KOMnoHeHT HanpsDKeHiuı b cpeae, noBeaeHiıe Koıopon ıiMeeı 
BS3Koynpyrırii xapaıcrep, TaıoKe öbiaa ncnoab3OBaHa leopeıwa 
pa3no2KeHiw. B cooTBeTCTBinı c Taönımen opnrımanoB ıı 
H3o6paaceHHH (JjyHKUim npoBeaeH nepexoa ot ıi3oopa>KeHiın k 
opnrnHajıaM.

TaıoKe b paooTe BbiBeaeHa 3aBiıcıiMocTb, OTpaacaıomaa 
H3MeHeHiıe naacTOBoro aaBnemıa P b 3OHe aenpeccım cKBaacıiHbi c 
TeneHneM BpeMemı ana cnynaa (JnınbTpamın aaıaKocTiı b 
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ae^opMnpyeMoä nopııCTofi cpeae. Bbipaaceraıe, ncnoabsyeMoe ana 
onpeaeaeHiıa H3MeHeıma aaBaeHiıa, coaepacıiT b ceöe 
KO3(J)4)imneHTbi pa3aoa<eHiıa Tm,n(t,), mıaıiHapınıecKiıe (JjyHKijnn 
Eecceaa mhhmoto apryweHTa Zo(pm,r),ZC0 (p„,r0) Hyan (jjyHKijnn 

Eecceaa Ä?o(pr) p»ı, 3Ha'ieHiıe Koropbix, b cboio oaepeab, 
onpeaeaaıoTca c ııcnoab3OBaHiıeM aaHHbix, xapaKTepnsyıomııx 
cncTeMy «CKBaacHHa-naacT». Cpean hiix aaBaeHiıe b naacre, 
cymeciByıomee ao npnaoaceHiıa ae^opMamıoHHbix Harpy3OK Ha 
nopoay po, Texymee naacroBoe aaBaeHiıe Ha BHyrpeHHen n 
BHeniHen rpaHime B03MynjeHH0iı 3ohbi pı, p2, Koa^ıJamııeHT 
nopoBoro aaBaeHiıa p, Koaı^ımııeHT, xapaKTepmyıoınıın ooneMHbie 
cBoncTBa nopoabi, HacbimeHHon HtnaKocTbio B, nopncTOCTb nopoabi 
m, oöbeMHbrii Bec Boan an. KoopaıiHaTbi CKBaacıiHbi b 
HnaHHapınıecKOH cncreMe (r, (p, z), oomee KoamıecTBO
aoöbiBaıomnx n HarHeraTeabHbix cKBaacıiH (z=7,...m) Ha 
paccMaTpıiBaeMOM ynacTKe, KOHCTaHTbi, xapaKTepnsyıoıııne 
noasyaecTb cpeabi X, a. Taoce npn pacnere KOMnoHem cpeaHero 
HopMaabHoro HanpaateHiıa BOKpyr CKBaacıiHbi yaıiTbiBaıoTca 
aaHHbie, xapaKTepiByıoınne rıpocpnab n TpaeKTopıno cKBaacıiHbi, 
Taxne xaK OTKaoHeHiıe cKBaacıiHbi ot BepTHKaan /, yroa OTKaoHeHiıa 
cKBaacıiHbi ot BepTHKaan a, KO3(J)4)imııeHTbi, 3aBiıcamııe ot 
3HaHeHiın 3eHHTHoro yraa, a3HMyra n yraa noBopora paanyca 
cKBaacıiHbi öı, a?, <*3, 04, as, aaıiHa (JıiLTbTpa CKBaaaiHbi d, rayöıiHa 
cKBaacıiHbi no cTBoay n no BepTHKaan,.

TaıoKe npeaaoaceHa (jıopMyaa onpeaeaeHiıa rpaaneHTa 
pa3pbiBa nopoa, SHaneHiıe Koroporo 3aBiıcnr KaK ot 3HaneHinı 
KOMnoHeHT cpeaHero HopMaabHoro HanpaaceHiıa, TaK ıı npoHHOcrn 
nopoa Ha pa3pbiB b OKpecTHOcrn paccMaTpıiBaeMon cKBaacıiHbi Tj ıı 
KoamıecTBa HarHerareabHbix 5 11 aoSbiBaıomux cKBaacıiH » - s Ha 
paccMaTpıiBaeMOM ynacTKe:

= 3o;„' “ ’COS((X) + -sin(a) + T} + P} (17)

rae:
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Dl/H ivəhhəhəiv£h oıoHHəi'aoifəÄgo ‘kitou ojoHHOıınEdıariKp 
XHləndəiMEdEX KIIHƏIfƏirəduəEdədəU E1ƏI1Ä əaoHəo
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wəmÄirÄg a oniHəirəaodu x oıowəXdHHBifn rrondəu eh ıihiagoirəKpəH 
noıvəsinıxco exhəHo KEHHəaıəəhnırox KEHaiıəındEalz'ədu 
EHEirəCə BEiag ‘ioeiui a rairoa exiiBxee aəsifniroaodu 
ƏH ElTJOXHH ƏƏHEd Əti ‘KIIHƏlTXCOdoiəəlV 3OXOIfg EH OJOHlTO 
KEÇ KHHƏL'aEir OJOaOlƏEIfH ElıEUƏdəH II HHHƏXtKdUEH KIIHƏHƏIVEII 
EiəhəEd nxniroıən oıqrnoıvou ə •ımnıəHoıj nıiHəirxcodoıəəıv 
xıaHHEir ədəıvndn eh aoiroıəw xıqHHEiogsdEEd ıııınsEiıifsəd 
noHHəırəniı ıaısıqifXEəd ıaHəirəaodu ə^Bdısdun woıəəm g 

•XE(|)EdjEdEn IVO1KH II 
woıdəaıəh a ıaHəxcoırlTədH xəEim eh KnaıəHəireoa oıoHaniEiaırXEəd 
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n HiDKEaxə nnnHədə([)dəiHn ivoiəhä ə əxiəehä wowəXiTəifəən 
EH HIIHƏXtKdUEH KL'OII KIIHƏIfƏlTədnəBd IIXHƏHO IHlTOləJV
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- PeryjınpoBaHne nponycKHon cnocooHocnı nnacra 
npeanaraerca npoBoaırrb Ha ochobc Meroaa oueHKiı rpaaneHTa 
aasneHna, HeooxoaıiMoro ujm OKa3aHiıa BO3aencTBiıa Ha nnacr.

- Pa3pa6oTaH anropırrM n nporpaMMHbrii Moaynb pacuera 
HanpaateHiıa n aaBneHiıa b nnacTOBon cııcreMe c yueroM 
nHTep^epeHmnı CKBanuiH, aencTByıoıunx Ha BbiopaHHOM yuacTKe 
MecTopoTKueHiıa, peaniBOBaHHbie b ıiHTepaKTiiBHon cpeae 
nporpaMMbi "Matlab".

- Il3MeHeHiıe HanpaaKeHHO-ae^opMiıpoBaHHoro cocroaHiıa b 
cncTeMe «cKBaauiHa - nnacrw oneHiiBaeTca c noMombio pacuera 
cpeuHiıx HopManbHbix HanpaaceHiın, KaK ana ynpyron, TaK n ana 
Ba3KO-ynpyron cpeabi.

JJnaraocTnpoBaHne reKymero cocToaHiıa nnacTOBon cncTeMbi 
Ha ocHOBe ynera nepepacnpeaeneHiıa xapaKTepncTHK 
4>iLUbTpaunoHHoro nona, oöycnoBneHHoro iBMeHeHiıeM HflC 
nnacra c yueroM ıiHTep^epeHmııı CKBaacıiH, paöoıaıoıunx Ha 
BbiaeneHHOM ana BO3aencTBiıa yuacTKe, no3Bonaer ooocHOBaTb 
MeponpHMTiıa no BO3aencTBino Ha nnacT, HanpaBneHHbie Ha 
noBbimeHiıe HeıJrreoTaamı.

HeTBepTaa maBa nocBameHa pa3paöoTKe TexHonornn 
ncnonb3OBaHiıa aaHHbix o coaepacaHiııı nnacroBoro yrneKiıcaoro 
ra3a b cocıaBe pacTBopeHHoro b aoobiBaeMon npoayKunn ra3a ana 
anarHocrnpoBaHHa cocToaHiıa nnacTOBon cııcreMbi ıı peıueHiıa 
3aaau, cBa3aHHbix c noBbimeraıeM HecJneoTaanıı nnacra, 
peaniBOBaHHbie b HHTepaKTiiBHon cpeae nporpaMMbi "Matlab".JJna 
anara octiikii cocToaHiıa nnacroBon cııcreMbi npeanaraeTca 
ncnonb3OBaTb CBeaeHiıa o cocTaBe npoayKmııı aoSbiBaıoıunx 
cKBaacıiH. JJna əroro TpeoyeTca npoBeaeHiıe ııccneaoBaHiıa CBa3en 
Meacay BHeniHe Mano3aMeTHbiMiı iBMeHeHiıaMiı b anana30He Manbix 
nopaaKOB MiiKpo- ıı aBHO 3aMeTHbiMiı MaKpo-xapaKTepncTHKaMH 
nnacroBon cııcreMbi. K Maxpo- xapaKTepııcrıiKaM cocroaHiıa 
nnacroBon cııcreMbi OTHOcıiTca iBMeHemıe nnacroBoro aaBneHiıa, 
reMneparypbi ıı HeKoropbix ooreMHbix xapaKTepııcniK nnacroBon 
cpeabi.
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K MHKpo- xapaKTepncTiiKaM OTHOcurca nepepacnpeaeaeHiıe 
XHMHHecKoro paBHOBeciM Meaçqy KOMnoHeırraMiı nnacroBoıı 
aaıUKOCTiı, KOTopoe oöycnaBnıiBaer MaccooÖMeHHbie n 4>a3OBbie 
nepexoabi Mencay hciukoctbjo ii ra3OM.

DıaBa cocroıır 113 ceMiı rıaparpac^oB. B nepBbix asyx 
naparpa<|)ax rnaBbi npıiBeaeHbi nocTaHOBKa 3aaamı n HeooxoanMbie 
cBeaeHiıa o cBoncTBax nnacroBoro yrneKiıcnoro ra3a n oöocHOBaH 
Bbioop reopenmecKou öa3bi ana pememıa nocTaBneHHofı 3aamı. B 
TpeTbeM naparpaı^e n3Jio>KeHbi pe3yjibiaTbi aHanına 
HecJnenpoMbicjioBofi ıiH^opMamuı c uenbio BbiaBneHiıa 
3aKOHOMepHOCTen b npopecce oöpa3OBaHiıa n iBMeHemıa 
KOHueHTpamnı CO? b nnacre. OöocHOBaHa HeooxoaıiMocTb ooıueii 
cncreMbi aHanma noKaaaTenen pa3paöoTKiı ana KOHTpona n 
ynpaBneHiıa o6pa3OBamıeM CO2 b nnacre. B ueTBepTOM naparpaı^e 
paccMaTpıiBaerca cBa3b Me>Kay xıiMmıecKHMiı cBoııcTBaMiı 
nnacroBon Boan n ıi3MeHeHiıeM KOHueHTpamnı CO2, 
o6pa3yK>meroca b Hetjrrecoaepncaımıx nnacrax. Ha npıiMepe 
noKa3arenen pa3paöoTKiı Ha MecTopoacaeHinı rıoHemnıı BbiaBneHbi 
3aKOHOMepHocrn o6pa3OBaHiıa n H3MeHeHiıa KOHueHTpamnı CO2 b 
nnacre, CBa3b Meacay MirnepaniBamıen nnacroBon Boabi n 
noKa3arenaMiı pa3paöoTKiı. B naTOM naparpaı^e npeacraBneHbi 
pe3ynbTaTbi nccneaoBamıa B3aıiMOCBa3iı Meacay ıi3MeHeHiıeM pH 
nnacroBon Boabi n oöpa3OBaHiıeM yrneKiıcnoro ra3a b nnacre. 
Pe3ynbraTbi əKcnepiiMeHTanbHbix nccnenoBamııi iBMeHemıa 
KOHneHTpannn CO2 nyTeM ncnonb3OBaHiıa ^nsıiKO-xıiMiiHecKoro 
cnocoöoB BO3aencTBiıa nnacT npeacraBneHbi b rnecroM naparpaı^e. 
B ceabMOM rıaparpat|)e npeacraBneHbi pe3ynbraTbi pa3pa6oTKiı 
Meroaa npoBeaemıa MOHiiTopımra 4>a3OBon npoHiınaeMocrıı 
npoayKniBHoro nnacTa no anHaMince ıi3MeHeHiıa KOHueHTpamnı 
CO2 b npoayKumı CKBaauiH. JJna anarHocniKiı cocroamıa 
npoayKniBHbix nnacroB 11 aHanırea noKa3areneıı pa3pa6oTKiı Ha 
orpammeHHOM yuacTKe HeıJrraHoro MecTopoacieHiıa 
pa3paöaTbiBaıoTca 11 npıiMemnoTca pa3nmiHbie Meroabi, 
ocHOBaHHBie Ha onpeaeneHim napaMeTpoB cncreMbi "cKBaauiHa- 
nnacr" no (JniKcııpoBaHHbiM BxoaHbiM 11 BbixoaHbiM cnraanaM. B 
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ycaoBiıax ynpyroro peacıiMa, nocae nycxa n ocTaHOBKiı cxBaacıiHbi, 
b OKpecTHOcın 3aöoa cxBaacıiH nccaeayeMoro ynacTxa HexoTopoe 
BpeMfl npoTexaıoT nponeccbi nepepacnpeaeaeHiıa aaBaeHiıa. 
IhNieHeHne 3a6oiİHoro n naacTOBoro aaBaeHiıa npıiBoanT k caBiıry 
XHMHHeCKHX paBHOBeCIIİİ B IIJiaCTOBOH JXIiaXOCTII, KOTOpbie 
ooycaaBaıiBaıoT 4>a3OBbie nepexoabi xıejxay acnaxocTbio ii ra30M. 
Ilpn 3tom MeHaeaca xoaıınecTBeHHbin n xanecTBeHHbin cocıaB 
naacTOBon acnaxocTiı ii pacTBopeHHoro b Hen ra3a, 3aBiıcamıın 
Taxace n ot aıiToaonıaecxoro cocıaBa nopoa Koropbie ohii 
HacbinjaıoT.

Il3MeHeHiıe cl)ii3iiKO-MexaHiınecKiıx napaMeTpoB naacTOBon 
cncTeMbi HanpsMyıo 3aBiıcıiT ot nponeccoB, npoTexaıonınx b 
naacae. Cpean hiix - xıiMiıaecxne peaxmnı, KOTOpbie rıpaxTiıaecxıı 
MTHOBeHHO peanıpyıoT Ha ıi3MeHeHiıe naacTOBoro paBHOBecna. 
Bpexıa, KOTopoe yxoaırr Ha ıi3MeHeHiıe (JnBnxo-MexaHHHecxnx 
napaNieTpoB naacTOBon cncTeMbi 3anacıyıo HaMHoro öoabine 
BpemeHiı npoxoacaeHiıa xıiMiıaecxııx peaxmın Meacay əaeMeHTaMiı, 
cocTaBjmıomıiMiı naacTOBbie nopoabi ıı 4>aıoııabi. üoəTOMy, 
pe3yabTaTbi 3aMepa KOHneHTpamm KaKiıx-aııöo npoayxaoB 
XHMHHecKHX peaxmın, nponcxoaamnx xax b oxoaocTBoabHon 3OHe 
naacTa, Tax ıı b cTBoae cxBaacıiHbi, Hanpıınep, yraexncaoro ra3a 
(CO?), no3BoaaıoT no nocTpoeHHbiM xpıiBbiM iBMeHemıa 
xoHneHTpamm oneHirrb cocToamıe naacTOBOii 3ohbi.

3aıwepbi xoHneHTpamııı CO2 b cocTaBe pacTBopeHHoro ra3a 11 
xoHneHTpamnı iiohob yroabHon xııcaoTbi b naacTOBon Boae Ha 
ycTbe cxBaacıiHbi mojxho ncnoab3OBaTb b xanecTBe cBoeoöpa3Horo 
ıiHaııxaTopa, peanıpyıoınero xax Ha ıi3MeHeHiıe aaBaeHiıa Ha 3aöoe 
11 b npıi3aöonHoıı nacTiı naacTa, Tax 11 Ha cocToamıe 
npoHinjaeMOCTiı b 3OHe apemıpoBaHiıa cxBaacıiHbi (cxıiH-ı^axTop).

Ətot BbiBoa 6bia caeaaH Ha ocHOBe BbiaBaeHHbix 
3axoHOMepHOCTen Meacay oöpa3OBaHiıeM 11 H3MeHemıeM 
xoHneHTpamm CO2 b naacTe 11 H3MeHeHiıaMH napaxıeTpoB, 
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xapaKTepiByıomnx cncreMy "cKBaacıma-nnacT", Hannana Meacay 
HIIMII 3HaHHMbIX KOppeaaUIIOHHblX CBH3eHS.

IIpoBeneHHBie ııccneaoBaHiıa no3Bomımı pa3paöoraTb 
MeroaıiKy KonınıecTBeHHon oneHKiı 3Ha*ıeHiın 3a6oiİHoro n 
nnacroBoro aaBneHiıa öe3 ncnonb3OBaHiıa cnemıanbHoro 
ooopyaoBaHiıa, cnycKaeMoro b cKBaacımy ana ımıepeHiıa əmx 
napaMeTpoB. IlHTepnpeTamıa KpıiBbix, nocıpoeHHbix no 
H3MepeHHbiM 3HaneHn£M KOHneHTpannn CO? n pacnembix 
3HaneHHn nx npoıi3BoaHbix no norapu^My BpeMemı cxoaHa c 
nponeaypofi nHTepnpeTannn KpıiBbix naaeHna n BoccTaHOBneHiıa 
aaBneHiıa (Kü# n KBJJ COOTBeTCTBeHHO).

rpa^nK Jiorapn^MmıecKoıı npoiBBoaHon or ancRpembix 
3HaneHHn KOHneHTpannn CO2 H3MepeHHtıx b onpeaeaeHHbie 
MOMeHTbi BpeMeHH, mojkho nojıynnTb c noMombio pacnera 
KOHenHbix pa3Hocren n npıiMeHeHiıa weToaoB HiıcneHHoro 
an4>4)epeHnnpoBaHna. C noMombio nporpaMMbi "Matlab" 
rıpoBeaeHO nncaeHHoe MoaennpoBaHiıe npeanonceHHOii nponeaypbi.

AHajiH3 aaHHbix b npeanojKeHHon nocTaHOBKe 3aaann - əto 
aHaaıi3 peaKijnn KOHneHTpannn CO2 b cocıaBe pacTBopeHHoro ra3a 
Ha H3MeHeHne 3aöoiiHoro aaBneHiıa, n nocpeacTBOM ətoto, Ha 
H3MeHeHiıe aeoıiTa npoayKnnn Ha 3aöoe cKBaacıiHbi. Ilpn ətom 
y^iHTbiBaerca BmıaHiıe ooreMa CTBona cKBaacıiHbi, Koropoe 3aBiıcıiT 
xax ot obreMa (Jıaıonaa b cTBoae, Tan n or aaBneHiıa Ha 3aöoe. 
BmıaHiıe ooneMa CTBona cKBaacıiHbi pa3nıiHHO ana 4>OHTaHHbix 
cKBaacıiH n CKBaacım c HacocHon aoobinen. Ilpn npoBeaeHHbix 
ııccneaoBaHiıax nonyneHbi cneayıoımıe pe3ynbraTbi:

- Bbiconaa KOHneHTpanııa yrneKiıcnoro ra3a xapaKTepHa ana 
MHorııx MecTopoacaeHiın Asepoana>KaHa. B npoayKTiiBHbix 
ropıi3OHTax MecTopoaueHiıa rıoHemmı HaonıoaaeTca nocTeneHHoe 
yBeaııneHiıe KOHneHTpannn yrneKiıcaoro ra3a b pacTBopeHHOM ra3e. 
Ha MecTopojKaeHinı Heıjrr ^Jaınnapbi, Ha HeKoropbix ropıi3OHTax b

Q
ryceiİHOBa H.II. AHajıiB bcbmotkhoctii ynpaBJieHiiH KOHijeHTpaıjnen 

yrjıeıaıcjıoro ra3a b ıuıacTe. // AHX, 2007, N°2, c. 26-30.
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wıacTOBOiı Bojje BO3pocjıo KOJimıecTBO iiohob yrojibHon kiicjiotbi. 
IIo BceM MecTopojKaeHiuiM AnmepoHa oTMeneHa 3aKOHOMepHocib 
H3MeHeHiıa xıiMinıecKoro cocıaBa ıuıacroBon boubi, a iimchho, 
yBejnFieHiıe KOHneHTpanmı iiohob yrojibHon kiicjiotbi HCCV.

- üpeaejibi ıi3MeHeHiıa KOHiıeHTpamııı CO? b cocıaBe
pacTBopeHHoro ra3a paiJiiHHbi pa3Hbix npojıyKTiiBHbix
ropiI3OHTOB. KoJIIFieCTBO İİOHOB yrOJIbHOII KIICJIOTbl B IHiaCTOBOII 
Boae TaıoKe yBejınııiBaeTcn c TeneHiıeM BpeMeHiı.

- XıiMiwecKiıe npoueccbi, b pe3yjibTaıe BsaıiMOHencTBim 
Koıopbix npoııcxomiT ıi3MeHeHiıe cocıaBa njıacTOBbix (Jjhioiuob b 
iHiacre, b tom nııcjıe, o6pa3OBaHiıe CO? nponcxoaar 3a BpeMX 
nopaaKa HecKOJibKiıx cyrox. üoəTOMy, coaepacaHiıe CO2 b 
npojıyKnnıı cKBa>KiiH mojkho ııcnojib3OBaTb KaK mıarHocTiınecKiın 
ıiHjııiKaTop ıi3MeHeHiıa cocToaHiıa njıacroBoıı cncreMbi.

- Ha MecTopoxcıeHiııı fıoHeınnıı 11 HecJiT JJaınjıapbi Mexay 
KOHueHTpaıjııeıı CO2 11 co^epacaHiıeM MeTaHa (CH4) 11 ero 
roMOJioroB b cocTaBe pacTBopeHHoro ra3a ecTb oöpaTHaa 
KoppejıamıoHHaa cbjbb. O6pa3OBaHiııo CO2 b ıuıacre cnocoöcTByer 
OKiıcjıeHiıe HacjiTeHOBbix kiicjiot. KoHueHTpamıa CO2 b cocraBe 
pacTBopeHHoro ra3a He aBjmerca BeniPiıiHon nocTOSHHon juih 
jiaHHofi CKBa>KiiHbi ıı H3MeHxeTcx b ınııpoKiıx npenejıax.

- BbinBJieHa nepııomriHocTb KoppejısmıoHHon cbjbii Meacuy 
ıi3MeHeHiıeM 3HarıeHiın KOHneHTpamın CO2 11 BpeMeHeM Mexay 
3aMepaMH. B npıi3aöonHoıı 3OHe CKBaacıiHbi npoııcxomiT 
nocreneHHoe HaKonjıeHiıe yrjıeKiıcjıoro ra3a, Koropoe jocTiıraeT 
HeKOTOpOTO KpiITIPieCKOTO 3HarieHIW 3a HeKOTOpblH npOMe>KyTOK 
BpeMeHiı (ot 1.5-3 Mecana). 3HarıeHiıe KpnnınecKon KOHueHTpamın 
3aBIICIIT OT (jlIISIIKO-MexaHHHeCKIIX, XIIMIineCKIIX, aecjlOpMamiOHHblX 
11 reıuıoBBix cbohctb ıuıacra b npiBaöoıraon 3OHe cKBaacıiHbi. B 
cbh3ii c TeM, hto əni cBoncTBa MeHnıoTcn c TeneHiıeM BpeMeHH II 
pa3JIHHHbI JIJIH pa3HbIX CKBajKIIH, 3HalieHIie KpiITIWeCKOH 
KOHueHTpamın CO2 b pa3JiııxiHbie nepnoubi BpeMeHiı Taoce öyner 
paSJIHHHblM.

- CO2 Miırpııpyer no ıuıacry c pa3JnniHOiı cKopocTbio 
npoaBiDKeHiuı. CKopocTb ııcreneHiK yraeKiıcnoTbi c yqejibHbiM 
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BecoM 1,52 noTOi b 8 pa3 MeHbine cKopocın ncTeneHiıa 
yrneBoaopoAHon nacTiı ra3a c yjjeJibHbiM BecoM 0,580. 
CjıeaoBarejibHO, conepacaHiıe CO? b njıacTOBOM ra3e BO3pacıaeT.

- yBejımıeHiıe KOHueHTpaunn CO2 b cocıaBe pacTBopeHHoro 
ra3a cB«3aHO c yMeHbineHiıeM njıacTOBoro aaBJieHiw b 
npOSyKTHBHOM ropiI3OHTe.

- YcTaHOBJieHa KoppejısmıoHHaa cbh3b wexcıy KOHueHTpamıeıı 
CO2 n MecTonojıO/KeHiıeM BojjoHe(|)THHoro KonraKTa.

- Mexcıy 3HarıeHiuiMiı neöıiTa bojibi ii KOHiıempamıen CO2 
ecTb 3HaHHMaa: KoppejısmıoHHaa cbm3b.

- Ha MHonıx MecropoaqıeHiwx A3epoafuH<aHa reMnepaTypa 11 
naBJieHiıe b njıacTOBbix ycjıoBiıax Bbime KpıiTirrecKiıx 3HaneHiın hjm 
CO2. CneaoBaTejibHO, b ıuıacre oh HaxoaıiTca b cBepxKpıiTiFiecKiıx 
ycjıoBiwx. noəTOMy oh npaKTiPiecKiı nojiHocTbio pacTBopaeıca b 
Boae. B njıacTOBOiı Bone CO2 mojkct Haxoaırrbca b pa3JHPiHon 
4>opMe: b Biı^e cboöo/jhoii yrjıeKiıcjıoTbi H2 CO3 11 b Biı/je iiohob 
HCOy, CO32.

- KoHueHTpamw iiohob b njıacTOBOii Bone 3aBiıcıır ot 
COJieHOCTII (iIOHHOII CHJIbl) II meJIOHHOCTII BOHbl (pH).

- Mexcıy coaepacaHiıeM nepBoro noHa yrojibHoıı kiicjiotbi 
HCO3- oÖHapyjKeHO Hajııpıııe npwon B3aıiMOCB5i3iı c iiohhoii 
CHJIOH BOJJbl, COJiepjKaHIieM İİOHOB CO32, COJiefl HacjjTeHOBblX 
kiicjiot, Na', K'. II3 xapaKTepııcniK najibMepa npaMaa cbh3b 
HaönıoaaeTCM c nepBiriHon mejıoHHOcTbio. Oöparaaa B3anMOCBS3b 
HaönıoaaeTCM Mexcıy cojjepjKaHiıeM nepBoro noHa yrojibHoıı 
kiicjiotbi HCÜ3' 11 coaepjKaHiıeM iiohob Ca+211 Mg+211 ocTajibHbiMiı 
xapaKTepucTHKaMiı najibMepa - nepBHHHon 11 BTopıriHon 
COJieHOCTblO, BTOpiIHHOII HjejIOHHOCTblO.

- MföKjjy cojepjKaHiıew BToporo noHa yrojibHoıı khcjiotbi 
CO32 oÖHapyjKeHO Hanıımıe npwon B3anMOCBH3iı c co;ıep>KaHiıeM 
iiohob HCÜ3', cojıeıı HatJrreHOBbix kiicjiot. II3 xapaKTepucTiiK 
najibMepa npıiMan cbjbb HaöjHojjaeTCfl c nepBiiHHon mejıoHHOcTbio. 
OöpaTHaa B3aıiMOCBa3b HaöjııouaeTca c conepacaHiıeM iiohob Ca+211 
Mg+2 11 ocTajibHbiMiı xapaKTepııcTiiKaMiı najibMepa - nepBiFiHoıı 11 
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BTopıiHHon cojıeHocTbio, BTopıiHHOH njejıoHHOcTBK). Hannnııe 9TIIX 
cB5Befi MoaceT öbitb ııcnoab3OBaHO npn pa3paöoTKe mctohob 
BO3aencTBiw Ha nnacı.

- Ha ocHOBe npuMeHeHiıa reopıın noHHoro paBHOBecna JJeöaa- 
Xıoxxejnı k pe3yjibTaTaM xıiMiınecKoro ananına wıacTOBOiı Boabi 
pa3paöoTaHa pacneTHaa nponeaypa onpeaeaeHiw nponeHraoro 
co^epacaHiM paanıriHbix 4>opM CO2 xax b naacTOBbix, Tax n b 
CTaımapTHbix ycaoBiwx.

- Pa3pa6oTaHbi Meıoaıraecxne ochobbi pacnera pH naacTOBon 
Boabi, xax b nnacTOBbix, Tax n b cTanaapTHbix ycaoBiıax Ha ochobc 
pe3yjibTaTOB ııccaeaoBaHiw cbm3h Meacay xoHneHTpannen CO2 b 
pacTBopeHHOM ra3e n pH naacTOBon Boabi, ee iiohhoii chjioii ii 
conep>xaHneM b Hen rıupoxapooHaT-noHOB.
CoaepacaHiıe yraexncaoro ra3a b nnacTOBon Boae B3aıiMOCBH3aHO c 
xoHneHTpannen iiohob Ca+2. no pe3ynbTaTaM pacneTa xonnnecTBa 
cBoöoaHoıı yraexncjıoTbi n xoHneHTpannn iiohob xanbinıa b 
wıacTOBOiı Bone onpeaenaeTca 3HaııeHiıe xoHneHTpannn 
yrjıexncjıoTbi, npn xoTopon npoııcxomiT pacTBopeHiıe xapooHaTHbix 
nopoa9.

ÜHTaH rjıaBa coctoiit 113 neTbipex rıaparpat^oB. B nepBOM 
naparpa<|)e paccMaTpnBaeTca 3aaana pa3paöoTxn MeToaa oneHxıı 
BpemeHHbix rpaHim cTaaniiHon əbojuouhh MecTopoaqjeHiıa Ha 
ocHOBe ananTiıpoBaHHoro BpeMeHHbix paaoB anropıiTMa
pacneTa HH^opMannoHHbix noxaaaTenen. Pa3paoaTbiBaeMbiii MeToa 
onpeneneHiM coctohhiui wıacTOBOiı cııcTeMbi npoayxTiiBHoro 
nnacTa ocHOBaH Ha pacneTe ƏHTponıın Oıımepa, IUeHHOHa 11 npynıx 
HH(|)opMamıoHHbix noxaaaTenen ana BpeMeHHbix pnaoB, 
cocTaBneHHbix no oöteMaM aoobiBaeMon 11 3axanıiBaeMon

Q
ryceiİHOBa H.II. IbMeHeHiıe KOHijeHTpaıjını CO2 b He^Teco^ep^camııx 

ıuıacTax n BJiımHiıe ƏToro 4)aKT0Pa Ha noKa3aTejm pa3pa6oTKiı 
MecTopo^eHiıa. // AHX, 2006, Nə 12
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npoayKijnn10. IIo nx mnıaMnKe npoBoaıiTca paHHaa anarHocniKa 
BpeMeHHbix rpaHim CTaaıriİHOiı ƏBoaıomra MecropoacaeHiıa n ero 
OTaeJIBHMX 3OH, OIjeHKa COOTBeTCTBIW COCTOaHIia HecJiTe^OObimi 
iLiaHnpyeMbiM BO3aencTBiıaM Ha naacr. 3aaana peınaerca Ha 
npıiMepe npoMbicaoBbix aaHHbix Hec|)TaHoro MecTopoacaeHiıa 
QopTiıc (Fortis) 3a 27 aeT (??=324).

B naparpaı^e iBJioaceHa nocTaHOBxa 3aaaHiı a Taoce 
HeoöxoaıiMbie cBeaeHiıa 113 reopmı HH^opMamın n MaTeMaTiraecKiıe 
BbiKJiaaxn. Bo btopom naparpaıjıe npoBoanrca pa3paöoTKa 
aaropımıa pemeHiıa nocTaBJieHHon 3aaaHiı Ha npıiMepe peaabHbix 
aaHHbix. CTaH^apTHon nponeaypon npoBepKH onpeaeaaerca 
pacnpeaeaeHiıe 3aaaHHbix BpeMeHHbix paaoB. 3HaneHiıa b 
npeacTaBJieHHbix paaax aBaaıoTca ancKpeTHbiM npeacTaBaeınıeM 
cıiTHana HenpepbiBHon npupoabi n ıiMeıOT pa3Hyıo BepoarHocTB 
noaBaeHiıa, hto cynjecTBeHHO Baııaer Ha oneıncy əHTponnn. 
üoəTOMy, ana pacneıoB ncnoabayıoTca 4>opMyjibi c (JıyHKmıen 
pacnpeaeaeHiıa iltothocth BepoaraocTH. flaa Kaacaoro 113 
BpeMeHHbix paaoB BbinoaHaıoTca caeayıoınııe pacneTbi:

Ilocae HopMiıpoBaHiıa, b pe3yabTare Koroporo ana Kaataoro 
BpeMeHHoro paaa noayneHa (JtyHKmıa pacnpeaeaeHiıa F, 
npoBoaıiTca noaıiHOMnaabHaa annpoKcıiMamıa pacnpeaeaeHiıa bo 
BpeMeHiı. flaa Kaataoro BpeMeHHoro paaa paccnıiTbiBaıoTca 
MaıeMaTiınecRoe oaaıaaHiıe n ancnepcııa. JJaaee, no 
cooTBeTCTByıomıiM (|)opMyaaM, aaa Kaacaoro BpeMeHHoro paaa 
onpeaeaaıoTca ıiH^opMannoHHbie xapaKTepncTHKn no Oıımepy FIM 
n IUeHHOHy H, moihhoctb ƏHTponıın N u KoaımecTBO ınnjjopMamnı 
no Qıınıepy If n IIIeHHOHy ISh, Ckopoctb H3MeHeHiıa ƏHTponını 
COOTBeTCTBeHHO no Oıınıepy n IIIeHHOHy Dlf, DIsh. flaa noayneHiıa 

cooTBeTCTBymmııx pesyabTaTOB npeaBapırreabHO npoBoaırrca

10 CyjıeiiMaHOB B.A. rycefiHOBa H.II. ÄHajım coctoshiis pa3paöoTKiı 

MecTopoacaeraıs Ha ocHOBe HHcjıopMamıoHHbix noKa3aTe.ıen Onmepa n 
IUeHHOHa.//«ABTOMaTHKa n TejıewexaHHKaw, 2019, No. 5,pp. 118-185.
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pacner raKiıx rıoKasaıenen KaK c[)yHKmıa BKnaaa BbioopKiı Ur 

4>yHKUiM Jiorapn^MiFiecKoro npaBaonoaoöna L, cooTBeTCTBeHHO b 
caynasx HenpepbiBHon reHepanbHofi coBOKynHocrn c c|)yHKmıen 
iliothocth pacnpeaeaeHna fx(x,&) n ancKpeTHOH reHepanbHoö 
coBOKynHocrn c pacnpeaeaemıeM BepoaTHOcren P(x,ö) ( 
y, P{x,Ə) = 1). flna Kaacaoro pacnpeaeaemıa F onpeaeaaerca 

napaMeTp pacnpeaeaemıa ö = (ö e 0 - caynanHon

aencTBirrenbHOH BeaıraiHbi X . B KaneciBe napaMeıpa 0 Moncer 
OBiTB paccMOTpeHa aıoöaa mıcnoBaa xapaKTepııcniKa ətoii 
cjıyHaÜHOH BeaıraiHbi (MareMaTinıecKoe ojKnaamıe a, ancnepcna cr 
n T.n.) nan aıooaa KOHcrama, sbhmm o6pa3OM Bxoaaınaa b 
BbipaaceHiıe pacnpeaeaemıa. OnpeaeaeHiıe BbiıneneperacaeHHbix 
(JıyHKmın npoBoanrca c yneroM BpeMemı. flaa ynera (JıaKTopa 
BpeMemı npeanaraeTca ııcnonbsoBaTb nonnHOMnajibHyıo 
3aBiıcıiMocTb. CreneHb noaıiHOMa m BbröııpaeTcu ıaK, nroöbi 
3aBiıcıiMOCTb p(t) omıcbiBana x(f) c HaıiMeHbinen norpeniHocTbio. 
CKopocTb ıi3MeHeHiw əHTponmı cooTBeTCTBeHHO no Oıımepy ıı 
UleHHOHy Dlf, DIsh ncnoab3yeTca ana aHaama HeoaHopoaHocrıı 

pacnpeaeaeHiıa ıiH^opMamm BpeMeHHoro paaa ıı onpeaeaaerca KaK 
OTHomeHiıe npupaıneHiıa ƏHTponım k npııpameHino BpeMemı. IIo 
nojıyneHHbiM aaHHbiM cTpoıiTca naaH ömnepa-IIIeHHOHa. Ha 
ocHOBe npıiBeaeHHbix Hiıace npıiHmmoB, cnpaBeanıiBbix ana 
aıoöoro BpeMeHHoro pana, npoBoaıiTca ıiHTepnpeTamıa 
noayHeHHbix pe3yabTaTOB:

a. Ecan, H=0 u FIM=0, to cocToamıe naacTOBon cncreMbi 
MecTopoaKaeHiıa He MeHaeıca. tIeM MeHbine HeonpeaeaeHHOcren b 
paccMaTpıiBaeMoiı cncreMe, reM MeHbine cocToamıiı 0Ha cnocoÖHa 
peaaıi3OBaTb (H yöbiBaer). LIeM öoabine HeonpeaeaeHHOcrıı b 
cncreMe, reM ooabine cocıoamın OHa cnocoÖHa peaaıi3OBaTb (H 
BO3pacTaeT). MaKcıiMaabHO BO3MoacHoe 3Hanemıe əHTponna 
npıiHiiMaeT b cnynae, Koraa Bce BO3MoacHbie cocroaHiıa 
paBHOBepoaTHbi.

42



b. FIM xapaxTepıi3yer H3MeHeHiıe ancnepcnn 4>yHxmnı BXJiaaa 
Bbioopxn BpeMeHHoro pana, noəTOMy ıiHTepnpeTiıpyerca xax Mepa 
HeonpeaejıeHHOCTn orxjıoHeHiıa 3HaneHiın pana ot cpe^Hero Ha 
xaacaoıı hoboii CTaaını pa3Birnıa MecropoacaeHiıa. Hanıımıe 
ƏKCTpeMyMOB 4>yHKijnn pa3Hoıı aMnmıryubi (cxanxoB), 
nocjıeaoBaTejibHo cneayıoımıx jıpyr 3a jıpyroM no3BOJiaer 
pacno3HaTb ycnoBiıa ana BO3MO>KHoro nepexoaa nnacroBoıı 
cncreMbi x cneayıomen eramın pasBimıa.

c. ILıaH Onmepa-LUeHHOHa noKa3biBaer, xax H3MeHeHiıe 
BHyrpeHHero cocroaHiıa cncreMbi, npoaB.naıomeeca b 
xojnmecTBeHHOM ıi3MeHeHiın noxa3arejıen, xapaxTepıi3yer ycnoBiıa 
nepexoaa cncreMbi or ohhoh eramın pasBiıma x apyron. JJaHHaa 
3aBiıcıiMocTb ıiMeer cTynemıaTbin xapaxrep. Kaaciaa cTyneHb 
cooTBeTCTByeT nepnoay aencTBiıa eramın parBimıa cncreMbi.

d. Hajınmıe əxcrpeMyMOB b 3aBiıcıiMOCTiı I/ (ISh), 
ıiHTepnpeTiıpyerca xax HacTynjıeHiıe npeanepexoaHoro cocroaHiıa, 
Beaymero x CMeHe eramın pa3pa6oTxıı MecTopojxneHna. IIpmıeM 
Hanajıo əToro nepuoaa coBnajıaeT no BpeMeHH c ıi3MeHeHiıeM Dlf 
Eojibinoe 3HaHeHiıe HMeeT 3Hax, BemnniHa u xapaxTep ıi3MeHeHiıa 
Dlf ıı Dlsh, no xoropbiM mojkho cymiTb o reMnax, $a3e ıı 
HanpaBJieHiın ƏBonıomııı nnacroBoıı cncreMbi b rexymıın momcht. 
Ecjiii 3HaııeHiıa. npıiHiiMaeMbie ətiimii (jjyHxmıaMiı, yBemımiBaıoTca 
c TeneHiıeM BpeMeHiı, ro cncreMa cTpeMiırca x CBoeMy Hanöonee 
BepoaTHOMy coctohhiik) c yBemmeHiıeM OHTponnn - b nnacre 
npoııcxoaar pe.raxcamıoHHbie nponeccbi. Ecjiii >xe 3HaııeHiıa Dlf ıı 
Dlsh yMeHbinaıoTca, ro cncreMa bxohiit b 4>a3y caMoopraHii3amııı, b 
Hen BO3HiıxaeT ıı pa3BiiBaerca Hexaa HOBaa ynopaaoHeHHOcib. Ecjiii 
>xe Dlf ıı Dlsh He ıi3MeHaıoTca bo BpeMeHiı, ro cncreMa Haxomırca b 
4>a3e 3acroa.

e. Eojıee aeıajibHbin aHanın npejınepexojiHoro nepuoaa eramın 
pa3pa6oTxıı no3BOJiaer ncnojib3OBaHiıe nojTyjıorapıı^Minıecxııx 
xoopaıiHar. IIpn TaxoM rpat|)iiHecxoM npeacraBJieHinı BpeMeHHoro 
pana, BbiaejıaıoTca Majıeiiınııe ıi3MeHeHiıa b peacıiMe nocTynneHiıa 
HHcjjopMannn ıı BbiaBJiaıoTca 3axoHOMepHocm, xoropbie He 
no3BOJiaeT ooHapyacıiTb aexapTOBa cncreMa xoopmiHaT. Tax,
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ZBiHaMiiKa If(T), npeacraBJieHHaa b nojiyjiorapncJjMirıecKiıx 
KoopanHarax, no3BOJMer He tojibko pacno3HaTb rıepexon k hoboii 
CTaaını HenocpeacTBeHHO no naHHbiM pa3pa6orKiı, ho ii BbinenıiTb 
npeanepexoaHbie nepuonbi. JJıiHaMiiKa Ish(T) b 
nojıyjıoraputjiMinıecKiıx Koopaımaıax, noKa3biBaeT, 1ito Bce 
3HaneHiıa nenuTcjı Ha 4 rpynnbi, Kaaqjaa 113 Koropbix xapaKTepmyeT 
cocıoaHiıe cııcreMbi ıı ıiMeer cboio 3aKOHOMepHyıo nacrory 
noaBneHiM. Haııöonee nacTO BCTpenaıoTca 3HaHeHiıa BepxHen 
aMiunuynbi. 3ro no3BonaeT nporHO3iıpoBaTb aıiHaMincy 
HeonpenejıeHHOCTiı cııcreMbi ıı BbiaBiiTb, Kaxııe coctohhiiii OHa 
cnocooHa peaniBOBaTb. rpa^mıecKiıe 3aBiıcıiMocrıı IrfT) ot ISh(T) b 
nojıyjıorapiK^MinıecKiıx KoopmiHaTax noKa3biBaıoT, HacxojibKO 
cocroaHiıe cııcreMbi cooTBercrByer ion inin iihoii CTamnı. 
MaccoBoe cxoıneHiıe Tonex BbiqenseT BpeMeHHbie ynacTKiı, xorna 
cocTOHHiıe nnacroBon cııcreMbi MeHnerca b paMxax o ah on cıaaını. 
Onnpaacb Ha pe3yjibTaTbi pacnera, npoBeneHHoro no HaxonneHHon 
ııcTopım pa3paöoTKiı MecropoTKAeHiM, Bbi^enaıoTca BpeMeHHbie 
rpaHimbi nponneHHbix cTaaıın pa3pa6oTxıı MecTopoacaeHiw. IIo 
H3MeHeHino 4>yHxmnı U(x,0) BbiöııpaeTca BpeMeHHon nepııon, AJia 
öojıee AeTanbHoro aHaniBa cocroaHiıa pa3pa6oTKiı MecropoaqıeHiw. 
Əto no3BOjmer yıonHiiTb cnoacıiBinyıocA b rnıacre cıiTyamno c 
nenbio npıiHaTiw peıneHiın nnn BO3nencTBii5i Ha nnacr, axTyanbHoro 
HMeHHO AJm paccMaTpıiBaeMoro nepuona BpeMemı ıı coctohhiui 
ıuıacTOBon cııcreMbi. Becb BpeMeHHon nepııon paanenneıcu Ha 
jıoKanbHbie BpeMeHHbie ynacTKiı, ana Koropbix noBTopHO 
npoBOASTca pacneTbi BbimenepemıcneHHbix ıiHclıopMamıoHHbix 
xapaKTepııcniK.

AHanıi3 nonyneHHbix pe3yjibraroB noxaaajı, hto əxcnnyaTaıpıa 
MecropojKAeHiM 6e3 ynera nıiHaMiıxn ıiH(|)opMamıoHHbix 
noKa3arejıen npıiBonıiT k cHinxeHino aoSbihii He^nı, yBenııneHino 
oÖBOAHeHHOcrıı nponyxmm, HepamıoHanbHOMy peacıiMy 
BO3AencTBiw Ha rnıacr. IIpn npoBeneHHbix ııccnenoBaHiıax 
nojıyneHbi cnenyıoınııe pe3yjibiaTbi:

- npeAJiO/KeH MeroA ananına coctoahiia pa3pa6oTxıı 
MecıopoTKAeHiın, ocHOBaHHbin Ha pacnere əHTponıın Qınnepa ıı 
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IUeHHOHa n apynıx ıiHclıopMamıoHHbix noxasaTenen ana 
BpeMeHHbix paaoB, cocıaBJieHHbix no nambiM oö ooxeMax 
aoobiBaeMon ıı 3axaHiiBaeMon npoayxnnn.

- CoBMeCTHblH aHaniI3 AHHaMHXH IIH(J)OpMaHIIOHHbIX 
noKasaıenen, paccmiTaHHbix no aambiM BpeMeHHbix paaoB 
3HaHeHiın aeöırra Hetjmı, boabi ii ooxeMa aaxamiBaeMon boabi 
no3BonaeT npoıi3BecTiı paHHee AnarHocnıpoBaHiıe BpeMeHHbix 
rpaHim cıaAHHHOH ƏBonıomııı xax MecTopoacneHHa b nenoM, Tax ero 
OTAeABHBIX 3OH, OHeHIITB COOTBeTCTBIie BO3AeHCTBIIA Ha naacT c 
cocTOflHiıeM pa3paöoTKiı MecTopoaçAeHiıs. IIpn aHanıne He 
TpeoyıoTca CBeacHiıa 06 ıi3MeHeHiııı (Jııısııxo-MexaHiHiecxııx ıı 
nıiTononiHecKiıx cboiictb nopoa n HacBimaıoınııx ııx (Jjaiohaob11.

- AHanıi3 pa3paöoTKiı MecTopojxaeHiıa Oopnıc c 
ııcnonB3OBaHiıeM npeAAO>KeHHoro ıiHclıopMamıoHHoro Meroaa 
noxa3an, hto əxcnnyaTanna MecTopoaçaeHiıa öe3 y^ıera AHHaMiıxıı 
ıiHcjıopMamıoHHBix noxaaaTenen npıiBoaıiT k cHiıaceHiııo aoobihii 
Hetjmı, yBenııneHino oÖBOAHeHHOCTiı npoAyKmm ıı 
HepamıoHanBHOMy pejxıiMy BO3aencTBiıa Ha nnacı.

BTopon naparpaıj) nocBameH AnaraocTiiKe nnacTOBon 
cııcreMBi c ııcnonB3OBaHiıeM MeroAOB aHanma 4>paxTanbHbix 
pa3MepHOCTen12. JJna noBBiıneHiıa tohhoctii ii onepaTiiBHOCTiı 
npoBeaeHHa pacneıoB ııcnonb3yıoTca mctoabi reopıııı BefiBneT 
npeo6pa3OBaHiın.

TexHononııı BenBneT-npeo6pa3OBaHiın ncnojibjyıoTca npn 
pacneıe 4>paxTanbHbix pa3MepHOCTen ana onpeaeaeHiıa

11 Suleimanov Baghir, Hüseynova N.İ., Rzayeva Sabiııa & Tulesheva Gülnar 
Results of Acidiziııg Injection Wells on the Zlıetybai Field (Kazakhstaıı) // 
Journal: Petroleum Science and Technology Petroleum Science and 
Technology,Volume 36, 2018 - Issue 3 Pages 193-199.
12 CyjıenwaHOB B.A., Atımım O.A., TyceiiHOBa H.II. OnpeaeneHiıe 
4>paKTajibHon pa3MepHocm 4>poHTa BbrrecHeHiıa Hecjmı boaoh Ha ocHOBe 
gaHHbix HopMajTbHoii 3Kcn.ıyaTamnı CKBaxcım. // «He(]miHoe xo3shctbo», 
2011, N°12, c.ll 1-114.
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KpımrıecKoro cocToaraıa nnacıoBoıı cncTeMbi13. IIpeanaraeTca 
MeıoaıiKa nccaeaoBaHiıa npoıjecca BbipaooTKiı 3anacoB Heıjrnı ib 
3ajıe>Kn MeToaaMH KOMnbioTepiBiıpoBaHHoro pacııera n 
KonmıecTBeHHon Bii3yaaıi3amnı (JjpaKTajibHbix xapaKTepncTiiK 
apeHiıpyeMbix 3anacoB MecTopojxaeHiıa n ero OTaeabHbix ynacTKOB 
pocra Hecjneaoobinıı. raaBa coctoiit ib neTbipex noanaparpa^oB. B 
nepBbix asyx rıoanaparpacjıax npıiBoaarca nocTaHOBKa 3aaaHiı, 
HeoöxoaıiMbie ana ee peıneHiıa cBeaeHiıa ib Teopım (|)paKTaabHbix 
pa3MepHOCTen ıı BeiiBaeroB ıı MaıeMaTiPiecKiıe BbiKJiaaxH. TpeTiın 
naparpat}) nocBameH BbiaeaeHino npocTpaHCTBeHHO-BpeMeHHon 
cTpyKTypbi b aıiHaMiiKe naacroBbix npoueccoB nyreM pacneıa 
noKa3aTeaen c|)paKTaabHbix pa3MepHOCTeii, xapaKTepiByıomııx 
pa3paöoTKy MecTopoacaeHiıa. MoHo^paKTaabHbie pa3MepHOCTiı 
Xaycaopt^a-EeaıiKOBirıa öbiaıı noayneHbi box-MeroaoM, a 
oöoömeHHbie 4>paKTaabHbie pa3MepHOCTiı PeHbiı - Ha ochobc 
npıiMeHeHiıa Meroaa MyjibTiı^paKTanbHoro (JınyKTyamıoHHoro 
aHaniBa. JJaa npoBeaeHiıa pacaıeroB (JtpaKTaabHbix xapaKTepncTiiK c 
Heabio BbiaBaeHiıa npocTpaHCTBeHHon CTpyKTypbi 4>poHTa 
BoaoHet|)TaHoro KOHTaKTa npeaaoaceH hobbih Nieıoa 
MacınTaonpoBaHiıa naacroBoıı cııcıeMbi npoayKTiiBHoro ropiBoma, 
KOTopbin MoaceT öbiTb npıiMeHeH xax b ueaoM k npoayKTiiBHOMy 
ropiBOHTy, Tax ıı k onpeaeaeHHon 3OHe npoayKTiiBHoro naacıa. 
Meroa pa3paöoTaH Ha ochobc npıiMeHeHiıa Meroaa BeÜBaeT 
npeo6pa3OBaHiıa. Ilpn BbiaeaeHiııı npocTpaHCTBeHHon CTpyKTypbi 
4>poHTa BoaoHecliTaHoro xoHTaxra ncnoab3yeTca MOHO^paxTaabHbrii 
noaxoa. IIpeacTaBneHiıe 4>poHTa BoaoHe^rraHoro xonraxıa b 
pa3Hbix Macnrraöax no3BoaaeT npoBecTiı npoueaypy BbiaeaeHiıa ero

13 «ryceımoBa H.II. ^[narHOCTiiKa ıuıacTOBOıı chctcmbi MeToaaMH 
4)paKTajn>Horo aHajni3a c ncnojib3OBaHiıeM Teopım BeiİBJieTOB // CöopıniK 
cTaTefi no MaTepııanaM Me^jyHapo^Hofı HaynHO-npaKTiınecKon 
KOH^epeHuım «TexHOJionnıecKiıe ıiHHOBaıjını b coBpeMeHHOM Miıpe» (28 
Hoaopa 2019 r., r. Y^a). B 3 nacTSX. H.l, Y([)a: ILvı. HIILJ BecTHinc HayKiı, 
2019, C.157-164.
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xapaKTepncTinecKnx ocoöeHHOCTeö Ha TeKynjun momcht 
BpeMeHH14.

IIpe^Jio^KeHa;! cxeMa oueHKH npouecca pa3paöoTKH, coctoht 
H3 cneuyıomnx ochobhbix OTanoB:

- AjıropnTMH3HpyeTca pacneT MyjibTinjıpaKTajibHOH 
pa3MepHOCTH BpeMeHHblX p^JOB /jeÖHTOB He(|)TH, BO^bl H OÖbeMa 
3aKaLniBaeMoro areırra.

Bbmeji5HOTC5i xapaKTepHCTiPiecKHe ocoöchhocth 
pacnpe^ejıeHiüi bo BpeMeHH nojıyHeHHbix MyjibTH(|)paKTajibHbix 
pa3MepHOCTeö.

- B COOTBeTCTBHH C npe^JIO^eHHOİİ MeTO^HKOİİ 
npoBojjHTca HHTepnpeTaıjHM nojıyneHHbix pe3yjibTaTOB ujdi 
mıaraocTiiHecKOH oueHKH coctoahiüi njıacTa, hto no3BOJBieT 
bhochtb H3MeHeHim b CTpaTernıo h TaKTHKy npoBe/jeHim 
pa3paöoTKH MecTopo^qjeHim Ha ocHOBe TeKynjen UHaraocTHKH 
nJiaCTOBOH CHCTCMbL

PemeHiıe 3auaLiH kohtpojbi h ynpaBJieHim 3a npouBiDKeHiıeM 
(J)poHTa 3aKaHHBaeMOH boubi Ha ocHOBe onpeuejıeHim 
MOHO(J)paKTaJIbHOH pa3MepHOCTH (JjpOHTa BblTeCHeHim He(|)TH BO-ZJOH 
hjih /jpyniMH areHTaMH, coctoht H3 cjıeuyıoıunx ochobhbix OTanoB:

-Ha ocHOBe ajıropHTMa pacneTa h BH3yajiH3auHH 
nmpo^HHaMiPiecKnx noKa3aTejıeö, npoBOUHTCü pa3paöoTKa 
reoMeTpmıecKoö cxeMbi h ajıropHTMa noJiyHeHHfl BH3yajibHoro 
H3o6pa)KeHmı (JjpoHTa npouBinKemm 3aKannBaeMOH bojjbi, Ha 
BbmeJieHHOM UJI5I BO3^eHCTBIUI yHaCTKe npO^yKTHBHOTO ropH3OHTa c 
uejibio ocymecTBJiemm nocjıeuyıoıueH aBTOMaTH3auHH pacneTOB h 
npouecca BH3yajiH3auHH.

-Pa3paöaTbiBaeTC5i cxeMa npoBeueHiiM MacnrraönpoBaHmı 
HccjıeayeMoö 3OHbi npouyKTHBHoro njıacTa, no3BOJiwnjaM

14 Suleimanov Baghir, Hüseynova N.İ. Analyzing the State of Oil Field 

Development Based on the Fisher and Shannon Information Measures.//ISSN 
0005-1170. Automation and Remote Contıol, 2019. Vol. SO. No. 5, pp. 882- 
896. © Pleiades Publishing. Ltd.. 2019.
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ÄTDKƏIV KIIHKOləəBd KIlHƏIfƏlTədnO EOIƏIV HiaaOH HƏJKOIfttədu 
ojoic kl'Jq' •JVBHiısKEaaə ıvnmoiBaıqgoE x oniHəmoHio on iucJiəh 
KiiHƏHəəuaa BiHodcf) əiihəxcoeou əoHHəıvəda-OHHəaıəHBdıəodu 
aınaKiaa obdkoiv xməııdəıxBdBX xıaHai'BiMBdcp Kiməırərəduo 
ivəiäu oıiı ‘ohbebxou ınnreaoKəifəən xıaHHəlTəaodn əaoHəo bh

’xıaHHEr xıaHaiTəd ədəıvııdu bh bihəjb oıoıvəBaıihBXBE Bivəago 
n ıaroa ‘iii$əh aouıgəC HwsttKd nıvıaHHəıvəda ıııvııxəəiıiııxüfj) 
n XBgBunəBW xıaHhiıuEBd ndn KiiHƏHəəuaa BiHodıp Kiməxcoııou 
IUəOHdəiVEBd HOHaEBlHBdtpOHOlV IHVKIIHƏIıBHE ‘iIləOHdəiVEBd 
noHaEBixedq[)iııqEÄıv ınvBUKd nıvıaHHəıvəda nıvıaHiəiıəBd ädkəiv 
iKKaə noHHonliKL'əddox EHHəifəlTədno nmreaoHəo bh Kəıuroaodu 
aoiBiauÄsəd xıaHHəiıÄKon ıuəoHdəaoıəoC əıiHBaoHəogo

•HiDKBaxə ııııUBiBÄLUəHC 
Bivııxcəd Kinreaodni'ÄJəd n ləBiru bh KiıaıənəKoa ıaəəəUodu a 
ıaanıxəddox əıaıvııroxooəH auıəoHa ‘bioblu ihhoe uıəoıvəBUiiHodu 
ou əıaHrodoHUoəH aınaKiaa ‘KiiHƏHəəuaa BiHodcp KiməxaıaCodu 
aıəoHdəıvoHaBd aiBaodımodiHox ‘KiiHƏHlToago aoxıasK KiiHəttsKodBE 
ıraıəBHÄ aiBaodıiEOHiodu KBUıomffoasou ‘bioblu KiiHKOləoə iixhəUo 
noMəəhnıəoHJBiır klt aoiBiamfcəd xıaHHƏhXifon KiiUBiədudəiHiı 
Kəmroaodn xBgBiməBW xıaHEBd a oıoHHƏEaBiərədu ‘BiHodıfı 
nıəoHHəgoəo ənxəəiıiııəndəıxBdBX KəıojKifəCıaa xıaHHBU ıraıogadgo 
noxiUToıəıv HOHHƏxcoifCədn ə nnaıəıəaıooə g

•..qBiJB]^,, ıaıvıvBdıodu 
əuədə noHanıxBdəiHiı a əıaHHBaoEiıırsəd ‘ərvdoıp uoxəəiıiıdıəıvoəı 
a xıaıvəKEaBiərədu ‘KiiHəExcodoıəəw BiHosndox oıoHamxÄirodu 
ıawəıənə noaoıəBira xuıəııdəiHBdBX n aoıxəago xıanəXCəifəən 
nəıəoHdəıvEBd xıaHaiıBiMBdcfınıaııAıv n xıaHaEBiXBdcpoHoıv 
BiəhəBd aifACon nıaHivıvBdıodu HBttsoə Brvıııdoxi'B 
əxıogadEBd ou HHHBaoir’əifəən xıaHHərəaodu əaoHəo bh

XBgBiınəBW 
XiaHIıIIEEBd a məoxdisc UOIVƏBaiIIıBXBE BİHOdlp UləOHdəiVEBd 
uoHaEBiXBdcpoHoıv ləhəBd KəıəAdnEiııvıııdoiKV-

•BiHOEiıdoı oıoHauıxÄrodu oıonəXCəifəən ə xıUnoiBiogBd 
‘HIDKBaaə XiaHaEəlBlƏHİBH II XIimOIBaiagOE OUIHƏJKOIfOUəBd 
X OIIIHƏinOHlO OU BİHOdlp IIIIHIIL' OniUBEIIirBXOII aiBaodıiEiiEBÄEiıa



4>poHTOM BMTecHeHiw n rpynnoıı CKBaacıiH, Meaçqy KOTopbiMiı 
aencTByeT ıiHTep^epeHmıa. Meroa ocHOBaH Ha npıiMeHeHiııı hoboii 
Mepbi onpeneneHiıa paccToaHiıa, b KanecTBe Koropoıı ncnonbsyeTca 
MeTpıiKa Xayc4opc|)a. CoBMecTHbin aHanın nnHaMHKH nonyneHHbix 
xapaKTepucTiiK no3Bonaer KOHTponııpoBaTb paBHOMepHocTb 
npoaBiöKeHiw 4>poHTa BbTrecHeHiıa, a Taoce HeneHanpaBneHHO ero 
KOppeKTIipOBaTb npn BblHBJieHIIII 3ap03QiaiOimiXCa H3bIKOB 
oÖBoaHeHiıa. B naparpaı^e 4 iBnoaceHbi pe3ynbraTbi npıiMeHeHiıa 
BbimenepeHiıcjıeHHbix MeronoB Ha npnMepe aaHHbix 
MecTopozKjeHiıa DoHenınn. IIo noKa3arenaM BpeMeHHoro pasa 
cpenHecyTOHHbix 3HaneHirii aeöıiTa Hetjmı, Boabi ii oöteMHon 
cKopocTiı saxan kii öbino ııccneaoBaHO aBiıaceHiıe (JıpoHTa 
BbrrecHeHiıa Heıjmı Boaon.

Ha ocHOBe aHanına pe3ynbraroB npoBeueHHbix pacneTOB c 
npnMeHeHiıeM mctohob npıiKnaaHoro c|)paxTanbHoro aHanına ıı 
TexHOJiorıııı BeiiBJieT npeoöpasoBaHiıa naHHbix caenaHbi cnenyıoımıe 
BbIBOUbi:

- JIıiHaMiFiecKiın aHanın npouecca aoöbinn Hetjmı c 
npnMeHeHiıeM mctouob ^paxTanbHoro aHanına k aaHHbiM, 
npeo6pa3OBaHHbiM c noMombio BenBner rıpeoöpasoBaHiıa aaer 
öonee aeTanbHyıo xapTHHy rıepexoaoB ot nopaaxa k xaocy ıı, 
Haoöopor, c BbMBneHiıeM npoMeacyroHHbix sranoB.

- npejuıoaceH HOBbin nonxon ana onpeneneHiın paccroaHiıa 
Menciy (|)pOHTOM BOHOHec|)T5IHOrO XOHTaXTa II 30H0H, B KOTOpOII 
pacnonojKeHa rpynna cxBaacıiH, Me>xay xoropbiMiı ecib 
HHTep^epeHHiıa.

- npejuıoaceH HOBbrii nonxon ana npoBeaeHiıa HeperynapHoro 
MacniTaönpoBaHiıa ııccneayeMon 3ohbi npoayKTiiBHoro nnacra, 
ocHOBaHHbiıı Ha npıiMeHeHiııı Meroaa KBaapoaepeBa. IIpıiMeHeHiıe 
npeano/KeHHoro noaxoaa no3Bonaer öonee aeıanbHo BbiaBiiTb 
npocTpaHCTBeHHyıo cTpyKTypy (JıpoHTa BoaoHec|)TaHoro xoHTaxTa.

- no 3HaneHiıaM oöoömeHHon 4>paKTanbHoıı pa3MepHocrıı Ha 
pasnıiHHbix ynacTxax BpeMeHHoro pana mojkho BbiaBiiTb xapaxTep 
BbTrecHeHiıa ıı ero npocTpaHCTBeHHyıo noKanınamııo.
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- Bo3aencTBne Ha 3anea<b aonnoıo ocHOBbiBaTbca He TOJibKO 
Ha npıiHmmax noaaepncaHiıa nnacroBoro aaBneHiıa, ho ii 
ynıiTbiBaTb nponecc caMoopraHii3amııı cııcıeMbi. Haııöonee 
aeiICTBeHHblM MeTOaOM KOppeKTIipOBKII əioro BO3HenCTBII5I 
aBnaeıca miHaMiFiecKirii aHanın rıponecca BbipaöoTKiı 3anacoB 
Heıjmı ıi3 3ajıe/Kiı c noNiombio npıiKnaaHoro 4>paKTanbHoro aHanma 
ıı npnMeHna mctob BeiiBJieT npeoopasoBaHiıa aaHHbix.

B uıecToü rjıaBe npeacraBneHbi pe3ynbiaTbi npaKTinıecKoro 
npıiMeHeHiw pa3pa6oTaHHbix MeroaoB ıı nporpaMM ana 
aııarHocTiiKiı cocroaHiıa npoayKiıiBHbix ropmoHTOB QA ıı QD 
MecTopozKaeHiıa «3anaaHbin AnınepoH», c nenbio oöocHOBaHHoro 
Bbioopa MYH. LnaBa coctoiit ıi3 ınecTiı rıaparpac|)OB. B nepBbix 
AByx naparpaıjıax ınnonceHa nocıaHOBKa 3aaanıı, a Taoce KpaTKaa 
xapaKTep ncTiiKa MecTopoacieHiıa "3anaaHbin AoınepoH". Ha 
pııcyHKe 2 npeacıaBneHa aıiHaMiiKa aoobinn Hetjmı, Boabi 
pacTBopeHHoro ra3a ıı 3aKanıiBaeMon Boabi Ha paanıiHHbix 
npoayKiıiBHbix ropıi3OHTax MecTopoacieHiıa.

B TpeTbeM naparpac|)e npeacraBneHO peıneHiıe nocTaBJieHHon 
3aaarııı Ha npıiMepe peanbHbix aaHHbix. pacnpeaeneHiıe Koropbix bo 
BpeMeHiı öbino annpoKcıiMiıpoBaHO. nonıiHoxıoM.

B nepByıo onepeab npoBeaeHO BbiaeneHiıe TeKymen cTaaını 
pa3paöoTKiı MecTopoa<aeHna «3anaaHbin AnınepoH» MeroaoM 
Oıımepa - IUeHHOHa. Ebin nocıpoeH coBMecTHbin nnaH Oıımepa- 
IUeHHOHa no Hetjmı, ra3y ıı Boae ana Kaxcaoro ropıi3OHTa ıı ıı 
pacaırraHa CKopocib nocTynaeHiıa HH^opMamnı no Hetjmı, ra3y ıı 
Boae.

Ha pııcyHKe 3 noKa3aH coBMecTHbin nnaH Qnınepa-IIIeHHOHa 
no HecJ)Tiı, ra3y ıı Boae ana npoayKTiiBHoro ropınoHTa QA. nyreM 
pacneıa n aHami3a ıiH(])opMamıoHHbix noKa3aTeneiı MeroaoB 
Oıımepa ıı IUeHHOHa BbiaBneHa TeKymaa cıaana pa3paöoTKiı 
MecTopoHcaeHna.
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6
PHCVHOK 2. JJlIHaMIIKa JJOÖblHH HetjjTM, BOJJbl 

pacTBopeHHoro raja m jaKannBaeMon bojbi no ropmoHTaM 
QA(a) n QD(6) MecToposRneHMSi "3anaaHbin AöınepoH"

Pmcvhok 3. CoBMecTHbin naaH <I>Hinepa-IIIeHHOHa no 
Hetj)TH, rasv n BOje (QA)
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JJanee npoBejjeHa BiByajıiBamıa pacrıpeneneHiıx (İJiiJibTpamı- 
ohhbix noıoKOB n oıjeHKa oTHOcırrejibHon npoHimaeMocTiı no 
7KII4KOCTII II Ta3y B npOflyKTHBHOM ropiI3OHTe QD MeCTOpOXCieHIM 
«3anaaHbin AnmepoHw.

Ha cjıeayıomeM əTane paooTbi nonyneH cneKTp oöoömeHHbix 
4>paKTanbHbix pa3MepHOCTeıı ıı c ııcnojib3OBaHiıeM oöoömeHHbix 
noKasaTenen Xepcra, nccjıeaoBaHa ero mmaMiiKa. Emji npoBeneH 
pacner MyjibTiH^paKTanbHoıı pa3MepHOCTiı BpeMeHHbix pmıoB 
aeöıiTOB Hetjmı, Bonbi ıı oöbeMa 3aKamiBaeMoro areHTa. Ha ochobc 
MeToaıiKiı BbmeJieHiw xapaKTepııcTimecKiıx ocoöeHHOcıeıı 
pacnpenejıeHiw bo BpeMeHH nojıyneHHbix MyjibTHijıpaKTajibHbix 
pa3MepHOCTefı ıı ıiHTepnpeTamın nony^ıeHHbix pesyxbTaTOB 
paccmiTaHbi napaMeıpbi, xapaKTepıısyıomne mnıaMiiKy (JıpoHTa, a 
HMeHHo: 4>yHKHiııı Toxa ıı noTeHmıanoB, 4>paKTam>Hbie pa3MepHOCTiı 
3JM BpeMeHHbix pmioB 3HarıeHim aeöııra Heıjmı, noöbiBaeMon ıı 
3aKamiBaeMon Bonbi ıı MiiHiiMajibHoro paccToamıa ot (jopoHTa 
BbTrecHeHiıa no aoöbiBaıomnx CKBancıiH. Ha pııcyHKe 4 ıı 5 noKa3aHa 
BH3yajiH3aHHS pacneTHbix naHHbix nocTpoeHiıx jiiihiiii (|)poHTa 
npoaBiDKeHiuı jkhukocth ıı nanbiibi, oöpa3yıomııecM npn aBiıaceHinı 
jkuukocth, b npoayKTHBHOM ropıi3OHTe QD MecTopoameHiıa 
«3ana4Hbin AnmepoH» Ha nary 05.2016.

JJna npoayKiıiBHoro ropiBonra QD npoBeneHa oueHKa 
pacnpeneneHiıx nnacıoBoro aaBJieHiw ıı 4>a3OBon npoHimaeMocTiı.

nonyneHHaa nııarHocnmecKaa ıiH^opMamm no3BOJimıa 
CHenaTb OÖOCHOBaHHBIH Bblöop MYH B COOTBeTCTBIIII C TeKymiIM 
cocToaHiıeM njıacTOBOiı cpenbi. Bbiöop npoiKBoaımca Ha ocHOBe 
MoaepHii3iıpoBaHHoro BTopmiHoro cKpıiHHHroBoro aHami3a.

Haııöojıee ə^eKTHBHbiii Meron BO3nencTBim Ha ıuıacı 
onpe^ejıanca Ha ochobc cpaBHiiTemmoro aHamna npoMbicnoBbix ıı 
jıaöoparopHbix naHHbix. xapaKTepusyfomııx MecTopoxmeHiıe 
"3anaaHbin AnmepoH" Ha cooTBeTCTBiıe KpıiTepmiM npHMeHemıa 
MiiKpoöııojıormıecKoro, nomiMepHoro BO3nencTBim, npHMeHemıa 
Haradamın ra3a non bbicokiim aaBJieHiıeM, rasoncıuKocTHon cMecıı, 
ııcnojib3OBaHiw BO3nencTBiın c npıiMeHeHiıeM IIAB, menonHoro 
pacTBopa, 3aBoaHeHim, npHMeHemıa saxan ki ı ropxnen Bonbi, napa,
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UHKJiHHecKOH 3aKaHKH napa, npHMeHeHiıa BHyrpnnjıacTOBoro 
ropeHHM n ;jp.

taMIrr

■>
— )

c

-

I

Pmcvhok 4. JIhhhh (JjpoHTa npojBiı>KeHMH jkhzikocth b 
npoayKTMBHOM TOpHJOHTe QD MeCTOpOHCJjeHHH «3anajIHbIH 
AnmepoH» Ha aaıy 05.2016.

Phcvhok 5. üajibHbi, oOpamoniHeca npn jBiı>KeHinı 
SKHZIKOCTH, B npO^VKTHBHOM TOpHJOHTe QD MeCTOpOHCZ(eHHH 
«3anajjHbiH AnnıepoHW Ha aaıy 05.2016.

Ilpn Bbioope cKBajKiiH KammaaTOB Ha npoBeaeHiıe 
BO3aencTBiw peKOMeHayeTca Hcnonb3OBaHne cnemıajibHon 
npoueaypbi OTÖopa cKBaacıiH, Hyac^aıonınxca b npoBejjeHnn 
pasniPiHbix BI140B CTiiMyjınpyıomırx oopaooTOK nx npiBaöoHHOH 
3ohbi Ha paccMaTpıiBaeMOM ynacTKe b nepByıo onepe^b. 3ro 
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nO3BOJWeT CHII3IITB OÖBOaHeHHOCTb npO^yKUIIII CKBajKIIH II 
yBejıınııiTb ooreM Heıjrrenoöbrmı.

TaKiiM o6pa3OM, Ha ocHOBe npoBeaeHHbix ııccnenoBaHim 
noKa3aHO b KaKon nocjıenoBaTejibHocrn HeooxomiMO npıiMeHeHiıe 
Mero^oB HiıarHocTiıpoBaHiB reKymero coctohhihi nnacroBon 
cııcreMbi, mroöbi ooocHOBaTb ət^eKTiiBHOcTb BbioııpaeMbix 
Mero^oB BO3aencTBiw Ha nnacr c uejibio noBbimeHiw Hetjmeornamı 
npoayKniBHbix wıacTOB MecropoameHiıa «3anaaHbin AnmepoH». 
TaKiiM oöpa3OM, npn npoBeneHHbix ııccnenoBaHiıax nojıyneHbi 
cnenyıomne pe3yjibraTbi:

- üpoBeaeHa mıaraocTiiKa coctohhim npoayKTiiBHbix 
ropıi3OHTOB QA ıı QD c noMombio MeroaoB, pa3pa6oTaHHbix b 
npem>mymnx rnaBax paooTbi;

- no naHHbiM miHaMiiKiı HecjiTeHoobiHiı c noMombio Meroaa 
Qıımepa - IUeHHOHa onpeneneHO, hto reKymee cocToaHiıe 
npoayKniBHoro ropıi3OHTa QA HaxomiTcn Ha ƏTane nepexo.ua ko 
BTopoıı eramın pa3paöoTKiı. npom/KTHBHbriı ropıi3OHT QD 
Haxomırcu Ha BTopoıı eramın pa3Biınm c 2015 roaa;

- no saHHbiM npoayKTiiBHOcrıı cKBajKiiH npoBeneHa oueHKa 
pacnpenejieHiıx rımpommaMirnecKiıx noKa3arejıen (4>yHKmııı 
noreHmıajıa, 4>yHKmnı roKa, nx rpamıeHTOB, Moayna cKopocrn ıı 
T.m) c yneroM ıiHTep^epeHmuı CKBaacıiH. no coaepacaHino CO2 b 
cocTaBe pacTBopeHHoro ra3a oueHeHO pacnpeaeneHiıe nnacroBoro 
aaBneHiıa 11 OTHOcıırejibHOH npoHimaeMocrıı no He^nı, ra3y 11 Bone 
Ha ııccjıeayeMOM nponyKTiiBHOM ropıi3OHTe c yneroM 
HHTepcjıepeHHiııı CKBajKHH;

- OnpenejıeHa miHiıa 4>poHTa BonoHe(|)T5iHoro KonraKTa 11 
paccmıraHa ee MOHO^paKranbHaıı pa3MepH0CTb. 3HaneHiıe 
MOHO(|)paKTajibHOH pa3MepHocnı noKa3biBaeT, lıro ([ıpoHT 
BbTrecHeHiıa pacnpocrpaHaeTca KaK no npocTiıpamno, TaK 11 no 
moiiihocth nnacra;

- IIcnojib3OBaH hobbih Meroa oueHKiı KpıınmecKoro 3HaneHii5i 
paccroaHiw Mexcıy (jıpoHTOM BbiTecHeHiıa 11 rpynnoıı cKBancıiH, 
Mexmy KoropbiMiı nencTByeT ıiHTep^epeHmıa;
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- C noMonibio MeroroB pacnera MynbTH(|)paxTajibHbix 
xapaKTepncTiiK BbinBJieHO, Hacxonbxo nporyKTiiBHbin ıraacr 
oxBaneH npoueccoM BbiTecHeHim n xax cooTBeTCTByeT npoBoanMaa 
cTparerıw pa3paöoTxıı MecropoameHiw rexymeMy coctoshhio 
nnacroBon cncreMbi;

-no npoMbicjıoBbiM n anarHocnnıecxıiM raHHbiM, 
cooTBeTCTByıoımiM rexymeMy coctohhiiio mracTa b cooTBeTCTBim c 
XpiITepiIHMII npiIMeHIIMOCTII MeTO.ro B B03renCTBIM Ha 
npoayKTHBHbin rnıacr c uejibio norrepacaHim reMna pa3paöoTxn 
MecTopoameHiıa BbiopaHbi Merom>ı B034encTBiıu Ha roıacT, 
HanpaBJieHHbie Ha BbipaBHiiBaHiıe 4>poHTa Boro-Hec|)TUHoro 
xoHTaxTa, cHiıaceHiıa cxopocrıı npoaBiDxeHiın bo^bi, norrep>xaHii5i 
wıacTOBoro aaBJieHiuı ıı noBbimemıa HetJtTeoTramı nnacTOB. Bbioop 
MeroaoB ocHOBaH Ha pe3yjibiaTax cxpıiHiiHTOBbix ııccjıeroBaHim, 
pe3ynbTaTbi xoropbix OTpaacaıoTca b raGmmHbix aaHHbix, 
cocTaBJieHHbix Ha ocHOBe oooomeHim ııccaeaoBaHiın b oöuacrn 
cymecTByıomnx BTopmiHbix ıı TpenpiHbix MeTO.rob B03aeııcTBim Ha 
ıuıacT.

OCHOBHblE BblBOZIbl II PEKOMEH^AHHH

1. OöoömeH TeopeTimecxıın ıı npaxTmıecxıın onbiT 
mıarHocTiıxıı rexymero coctoshiw rnıacTa ıı cnocoöoB noBbimeHiw 
HecJiTeroobinıı c ynopoM Ha MexaHii3Mbi 3OHam>Horo B03aeııcTBim Ha 
ıuıacT. OnperereH xoMimexc npooreM reHe3iıca 3OHajibHoro 
norxora x noBbimemııo He^Teroöbimı;

2. nperjio>xeHO ııcnojib3OBaHiıe xoHCTpyxmnı «orpaHimeHHaa 
30Ha B03rencTBim Ha roıacTw rm 4>opMiıpoBaHiw 3oh pocra 
Hecjneaoöbimı Ha He(j)Tera30B0M MecTopoameHiıiL OöocHOBaHa 
nepcnexTiiBHOcib 3OHam>Horo norxora npn 4>opMiıpoBaHinı 
yracTXOB pocra HecJiTeroobinıı. OnpereneH nopurox aencTBiın, 
cnocoöcTByıomnx TpaHc^opMamnı 3oh c hibxiim xoə^^ımneHTOM 
HetJtTeoTaamı b 3ohbi pocra Hecjneroobinıı Ha Het^Tera30Bbix 
MecTopoameHiıax;
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3. Pa3pa6oTaHa HaynHO-oöocHOBaHHaa Meroaonorııa 
mıarHOCTiıpoBaHiM nnacroBoıı chctcmbi, no3Boaaıomaa npoiBBecnı 
KaaecTBeHHyıo n KonmıecTBeHHyıo oneHKy noKa3areaen pa3pa6oTKiı 
c yneroM HHTep^epeHmın cKBancıiH, b tom mıcae:

- onpeaeaeHiıe TeKymero noaoaceHiıa 3acTOHHbix n aKTiiBHbix 
3oh 4>iLTbTpamm, oıjeHKa HeooxoaıiMoro KommecTBa peareHTa ana 
oopaooTKiı Boabi, 3aKamiBaeMon b naacr, BbiaBaeHiıe cTaaniiHOCTiı 
pa3paöoTKn ootcktob pa3pa6oTKiı n npocTpaHCTBeHHO-BpeMeHHbix 
rpamm BoaoHec|)TaHoro KonraKTa, pacner TeKymero pacnpeaeaeHiıa 
nnacroBoro aaBaeHiıa, 4>a3OBbix npoHimaeMocren n rpamıeHra 
aasnemıa pa3pbma nopoa, HeooxoaıiMoro ana pe3ynbTaniBHoro 
BO3aencTBiıa Ha naacr;

oöocHOBaHa KoppeKraocTb ncnojib3OBaHiıa Meroaa 
KOMnneKCHbix noTeHmıaaoB ana anaraocniKiı c|)iınbTpamıoHHoro 
cocroaHiıa nnacra Ha BbiaeneHHOM yaacTKe, ao n nocne 
BO3aencTBiıa. YcoBepmeHCTBOBaHa naea ncnonb3OBaHiıa MeToaa 
hctohhhkob n ctokob ana Bii3yanıi3annıı pacnpeaenemıa nnacroBoıı 
aamKOCTH b BbiaeneHHbix ana BO3aencTBiıa 3OHax naacra, KaK b 
npoMbicaoBbix, TaK ıı naöopaTopHO-əKcnepıiMeHTanbHbix ycaoBiıax. 
Ha ee ocHOBe npeanoaceHa cncreMa ƏKcnpecc-MeroaoB anaraocTiiKiı 
reKymero (JmnbTpannoHHoro ıı reoMexammıecKoro cocroaHiıa əthx 
3oh;

yBeaımemıe npoıi3BoanTenbHocTiı ıı HaaeacHocrıı 
naaHiıpyeMbix Meponpnarnn npoııcxoaırr 3a cner 
npeaBapırreabHoro ıı nocaeayıomero aHaaına cocroaHiıa 
BbiaeaeHHbix 3oh npn BO3aencTBinı Ha naacr c neabio noBbimemıa 
HetjrreoTaamı ıı KOHTpona oÖBoaHemıa npoayKmm cKBaacım.

4. JJna peaaıi3amm MeroaoB anarHocTiıpoBaHiıa cocroaHiıa 
naacTOBon cncreMbi npeanoaceH KOMnneKC nporpaMMHbix Moaynen, 
peanıi3yeMbin b ıiHTepaKTiiBHon cpeae nporpaMMHoro KOMiıneKca 
«Matlılab». Becb nponecc aHaaına ot cöopa nmjıopMannn 06 
ynacTKe ao reHepupoBaHiıa oraera c ıiHTepnpeTamıen 
aHaaırrmıecKiıx pe3yabraTOB annrca 1-3 aHa. nponeaypa pacnera 
anırrca okoho 30 Mirayr.
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5. C uejibK) coKpanjeHna BpeMeHH, ncnonb3yeMoro ana 
npoBeaeHiıa pacneTOB, n noBbimeHiıa HaaencHOCTiı nonynaeMbix 
pe3yabTaTOB, Ha ochobc npıiMeHeHiıa əaeMeHTOB Teopım 
4>paKTanbHbix pa3MepHOCTen n TexHoaornn BeıiBaeT 
npeo6pa3OBaHiın, npeanoaceHbi HOBbie Meroan MacnrraönpoBaHna 
ynacTKa BO3aencTBiıa Ha nnacı n onpeaeaeHiıa paccroaHna Me>Kay 
(JipOHTOM BblTeCHeHIia II CKBa>KHHaMH.

6. Ha ocHOBe pacnera MOHO(|)paKTanbHon pa3MepHOCTiı Boao- 
Hec|)TaHoro KonraKTa npeanonceH Meroa paHHero anarHOCTiıpoBaHiıa 
npopbiBa Boabi b cKBaacıiHy.

7. Ha ocHOBe pacnera MynbTiKjıpaKTanbHbix pa3MepHOCTen ıı 
ıiH(|)opMamıoHHbix noKa3aTeaen BpeMeHHbix paaoB ııcıopnıı 
pa3paöoTKiı oneHiiBaıoTca cpoxıı OTKanxa naacroBon cııcreMbi Ha 
naaHiıpyeMoe MeponpnaTiıe, Bbipancaıomeroca b ıi3MeHeHiııı ooneMa 
ıı coaepacaHiıa aoöbiBaeMon npoayKijıııı.

8. Ha ocHOBe pacnera ıiHclıopMamıoHHbix noKa3arenen 
Oıımepa ıı IUeHHOHa npeanoaceHa MeToanxa BbiaBaeHiıa 
cooTBeTCTBiıa cTaanıiHOCTiı npopeccoB Hetjrreaoöbraıı ıı 
BO3aencTBiıa Ha nnacr.

9. npeaaaraeTca ncnoab3OBaTb aımaMincy aaHHbix o 
nponeHTHOM coaepacaHinı CO2 b pacTBopeHHOM ra3e, BxoaameM b 
cocTaB aoobiBaeMon npoayKmni b xanecTBe ıiHaıiKaropa, 
cıiTHaniBiıpyıomero o HeoöxoaıiMOCTiı npoBeaeHiıa Meponpnamn 
no 3OHaabHOMy BO3aencTBino Ha nnacT.

10. npıiMeHeHiıe pa3pa6oTaHHon MeToaononın anarHocTiiKiı 
naacTOBon cııcreMbi n Meroan aeıajibHoro cKpıiHiiHra ana Bbioopa 
MeroaoB BO3aencTBiıa npoBeaeHbi Ha npıiMepe aaHHbix 
MecTopoaKaeHiıa "3anaaHbin AnınepoH".

Pa3pa6oTaHHaa Meroaonorna anarHocTiiKiı npoayKTiiBHbix 
nnacıoB ııcnonb3OBanacb npn BO3aencTBiın Ha npoayKniBHbie 
nnacTbi caeayıomnx Mecropo>KaeHirii:

CaHrananbi-JIyBaHHbi-Xapa-Sııpa (Hfjjy iim. H.HapıiMaHOBa, 
ckbN°446.) Haaary 01.10.2018 npnpocT Heıjrrn cocTaBiın 87t.
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IlnpajLiaxn. JIoKoaTaH-IIyTa-rymxaHa (HTJjy
«AnmepoHHe4>Tb», QDii, ckb N2913). Ha paTy 28.02.2010 npnpocT 
Heıjrrn cocTaBiuı 134t.

Ey3OBHa-ManiTara hmT.3. TarneBa, QüQ, ckb

N2İ278.) Ha aary 15.09.2008 npnpocT HecjiTiı cocTaBHJi 44,İt.
He^THHbie KaMHiı (Hrjjy «He(J)T ^anuıapbiw, X, ckb N°2430.) 

Ha aary 26.01.2017 oTNieneHO cHiDKeHne bopbi npnpocr Hefjrrn b 
npoayKijnn pxja cKBaacıiH Ha ynacTKe nccjıeaoBaHiw.

Ha MecTopoaKaeHinı «He4>TSHbie KaMHHw (Hrjiy «HecJ)T 
^anuıapbi», X, ckb N2İ943, 2126, 2343) npoBeaeH cpaBHHTejibHbrii 
aHaniB pe3yjibiaTOB, nony^ıeHHbix pacneTHbiM nyıeM n 
pesynbTaTaMiı TpaccepHbix nccne^oBaHiın. Pe3ynbTaTbi TpaccHbix 
nccjıeaoBaHiın, nonyneHHbie Ha aary 15.11.2018 noaTBepanjıııcb 
pacneTaMH, npoBeaeHHbiMiı Ha aary 01.06.18 (3a 70-71 cyroK). 
ƏKOHOMIFieCKIIH əC^eKT OT pa3OBOTO HpiIMeHeHIM MeToaa, no 
3aNieHe npoBeaeHiıa TpaccepHbix nccnenoBaHiın. cocTaBim 62,9 tbic. 
MaHaTOB.

OcHOBHoe conep^caHHe jııccepTanuH oTpaaceHO b 
c.ıejyıoıjnııx paöoTax:

OcHOBHbie nojıO/KeHiuı mıccepTamnı OTpaaceHbi b cjıeayıoiHHX 
nenaTHbix paooTax, onyonnKOBaHHbix aBTopoM jiihiho iijih b 
coaBTopcTBe:

1. MoBcyMOB A.A. ryceiİHOBa H.II., ranacneB T.A. BmısHiıe 
nyjibcannoHHoro xapaKTepa noTOKa oypoBoro pacTBopa Ha 
coBepnıeHCTBO ohiictkii 3aooa cKBaacıiHbi. "He4)Tb n ra3", 1996, N2I- 
2, c. 9-13.

2. KepıiMOB H.K., ryceiİHOBa H.II., UIııpıiHOB X.II. K Bonpocy 
o Heoöxo^HMOCTH yneTa H3MeHeHiıa HanpaaceHHO-ae^opMnpyeMoro 
coctoshim ropHbix nopoa npn npoeKTiıpoBaHnn n cTpoırrejibCTBe 
CKBaacıiH. AHX, 2001, JV2I, c. 28-31.

3. ryceiİHOBa H.II. nporHO3npoBaHne BO3HHKHOBeHiw 
noraomeHiw oypoBoro pacTBopa Ha ochobc yneTa HanpaateHHO- 
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ae^opMnpyeMoro coctohhhh okojioctbojibhoii 3ohe>i. AHX, 2003, 
Nəl, c. 25-28, c. 48.

4. FyceıiHOBa H.II. Pa3pa6oTKa MeTomnaı pac^era kohuch- 
Tpamnı CBOöoaHoro yraeKiıcnoro ra3a b nnacTOBon Bon e bbicokoii 
MiiHepajni3amııı. HayuHbie Tpyubi A3HIIIIII He^ra, 2005, Nə5, c. 
32-37.

5. rycefiHOBa H.II. Il3MeHeHiıe KOHueHTpamnı CO2 b Hecjneco- 
aepjKamııx wıacTax n B.TiwHiıe ətoto (JtaKTopa Ha rıoKaaaTenn 
pa3paöoTKH MecTopoHueHiuı. AHX, Nəl2,2005, c.

6. rycefiHOBa H.II. Il3MeHeHiıe KOHueHTpamnı CO2, oöpa3y- 
lomeroca b HecJjTeco^ep^amnx nuacTax. HayuHbie Tpyubi HIIII 
«reoTexHOJiornHecKne npoöJieMbi Hetjmı n ra3a n xiimidiw, 2006, 
VII tom, c. 134-147.

7. rycefiHOBa H.II. Cbh3b Meaciy xhmificckiimii cBoııcTBaMiı 
nnacroBon boubi ii ıi3MeHeHiıeM KOHueHTpamnı CO2, 
o6pa3yıomerocfl b He^Tecoaepacanjnx njıacıax. HayuHbie Tpyıjbi 
HIIII «reoTexHOJiorıiHecKiıe npoĞJieMbi Hetjmı, ra3a 11 xiimiw», 
2005, VI tom, c. 436-448.

8. ryceiiHOBa H.II. 06 onpeuejıeHinı HanpaaceHiın b 
OKOJİOCTBOJİBHOİİ 3OHe CKBajKIIHbl C yneTONl MHOrO(})a3HOCTII 11 
HeoAHopoaHOCTiı njıacTOBOH cncTeMbi HaynHbie Tpyubi HIIII 
wreoTexHOJioriPiecKiıe npoojıeMbi Hetjmı 11 ra3a 11 xiimiw», 2006, 
VII tom, c. 71-78.

9. ryceiiHOBa H.II. IIccneaoBaHiıe npıınıiH iBMeHeHiıa 
KOHueHTpamnı CO2 b HetJtTecouepacaıuııx ınacTax MecTopoacieHiıa 
DoHeınJnı. // AHX, 2006, Nəl, c. 13-21.

10. ryceiiHOBa H.II. MııpoBoıı onbiT no ııcnojib3OBaHiııo yrae- 
kiicjioto ra3a, oopaayıoıueroca b njıacTax HecJneraaoBbix 
MecTopoaqıeHHİi. // AHX, 2006, Nə7, c. 30-36.

11. ryceiiHOBa H.II. Il3MeHeHiıe KOHHeHTpamm CO2 b 
HetjiTecouepjKaıuııx wıacTax 11 BmısHiıe ətoto (JıaKTopa Ha 
noKa3aTeun pa3paöoTKiı MecTopoacneHiıa. // AHX, 2006, Nəl 2
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12. rycemoBa H.II. AHanm bo3mojkhoctii ynpaBJieHiw 
KOHueHTpamıen yraeKncjıoro ra3a b nnacre. // AHX. 2007, N°2, c. 
26-30

13. racbiMJibi A.M., TycenHOBa H.II., AjuıaxBepaneB E.II. O 
pe3yjibTaTax MaTeManFiecKon oopaooTKiı əKcnepıiMeHTajibHbix 
aaHHbix no nccjıeaoBaHino noBbiıneHiw Hec^Teomann nnacra. / 
Hayrobie rpyjjbi ETIITHKP, 2007, N«9, c. 83-87

14. racbiMJibi A.M., ryceiİHOBa H.II., AönyJUiaeBa <D.EL OnbiT 
npnMeHeHiw MnKpoononornnecKiıx MeronoB BO3nencTBiw Ha 
MecToponqıeHnax A3ep6ainj)KaHa (Ha npıiMepe nııpannaxn). // 
Pıoceedings 2010., M4, c. 44-52

15. CyjıefiMaHOB E.A., /Jmiuiih O.A., TycefiHOBa H.II. 
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Pıoceedings 2011, Nç4, c. 36-43
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OnpejejıeHiıe (jjpaKTanbHon pa3MepH0CTiı (jıpoHTa BbiTecHemuı 
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62



3amırra /jHccepTauHH coctohtch 24 oktbSps 2024 roja b İl00 Ha 
3aceaaHHn ,HnccepTaıjnoHHoro coBCTa BED 2.03, .aencTByıoıuero Ha 
6aae ArYHn.

Ajjpec: AZ 1010, r. Eaıcy, yjımıa 4- AjıneBa, 227

C flHCcepTaıjnen mo>kho 03HaK0MHTbca b 6n6jınoTeKe ArYHn. 
ƏjıeKTpoHHaa Bepcmı jjHccepTauHH h aBTOpe(j)epaTa pa3MemeHa Ha 
o(J)HHHajibHOM caiiTe ArYHn.

ABTope(J)epaT pa3ocnaH no cooTBercTByıoiHHM a/ıpecaM

ceHTflöpM 2024 ro/ıa



üo^nııcaHO b nenaTt: 19.09.2024 
(DopMaT: A5 

OGböm: 77933 
Tnpaac: 70


