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OT3bIB BEJIVIIEN OPTAHU3AIINNA

IlenTpa HeTera3oBhIX TEXHOJIOTHHA U HOBBIX MAaTePHAIIOB
I'ocy1apcTBEHHOIO aBTOHOMHOT'O Hay4HOTr0 YupexxaeHus: « MHCTUTYT
CTpaTernyeckux uccienoBanuil Pecry6nuku bamkoprocran» (TAHY MCU PB)
Ha JuccepTalMoHHyIo padboty Hurmarymnuaa Omuis Haunesnua
«CoBepIIeHCTBOBaHUE TEXHOJIOTHH OJIOKUPOBaHKS 00BOJHEHHBIX 30H ILIACTA
resie00pasyroUMMU COCTaBaMUy, MIPEICTABIECHHYIO HAa COMCKaHWe YIEHOH CTEeHN
KaHOuaaTa TEXHHYECKUX HayK 10 cnenurainbHocTh: 25.00.17 — Pa3zpabotka u
SKCIUTyaTallusl HEQTSHBIX U Fa30BbIX MECTOPOXKIEHUM

HuccepranuonHas pabora u3nokeHa Ha 178 CTpaHUIIAX M COCTOUT U3
BBEIICHHsA, 6 IJIaB, OCHOBHBIX BBIBOZOB, OuOHMOrpaduyeckoro crnucka u3 110
HauMeHOBaHWK. Matepuan paboTel BKitodaeT 30 tabmui u 74 pucynka. ITo Teme
Auccepranyy onyoaukoBano 10 paboT, B TOM 4ucie 3 B pelieH3HPYyEeMBIX HAyYHBIX
M3IaHMAX, |1 IaTeHT U 6 B OCTAIbHBIX HAYYHBIX paboTax.

Ilocnme o3HaKoMiIEeHHS C ,ZII/ICCCpTaL[I/IOHHOﬁ pa60T0171, HY6HI/IKaHI/I5IMI/I
COHCKATECJIs1 YCTAHOBJICHO CIICAYIOIIEC MHEHHUE:

1. AKTya/IbHOCTB TeMBbI JHCCEPTALHOHHOI PatoThI
Ha nosgHed cramum paspaloTKH MECTOPOXIEHUM ¢  OOIIMPHBIME

POMBITBIMH 30HaMH METOIBI OTPaHUYCHUS ABUKEHUS BOJ B HUX SIBIISIFOTCS OOHUM
A3 OCHOBHBIX METOIOB PEryJIMpOBaHUSA 3aBOJHEHHUS U IIOBBIIIEHUSA He(i)TeOTI[a‘II/I



IUIaCTOB. AKTyaJbHBIM HaIlpaBlIeHUEM peIIeHHUs NaHHOW NpoOJeMBbl SBISETCS
pa3paboTKa HOBBIX TEXHOJOTHH C HCIOJb30BaHHEM Oosiee 3GhdEKTUBHBIX
BOJIOM3OJISIIUOHHBIX COCTAaBOB, HAlPABJIEHHBIX Ha OJOKHpOBaHHE OOBOIHEHHBIX
30H U OrpaHUY€HHE BOJOIPHUTOKOB B AOOBIBAIOLIMX CKBa)XXKMHax. Vmeromuecs B
3HAYUTEJIHPHOM  KOJMYECTBE BOJOHU3OJISLMOHHBIE COCTaBbl M  TEXHOJIOTMH
XapaKTepu3yloTCs HEBBICOKOH 3((heKTUBHOCTBIO, KOTOpash B JIydllleM cliy4yae
coctaBisieT okoio S50%. IlosToMy aKkTyaJlbHOCTh TEMBI JUCCEPTAIMOHHBIX
uccnenopanuid Hurmarynnuna 3.H., HampaBneHHas Ha pa3paboTKy HOBOIO
BOJIOU3OJIUPYIOIIEr0 COCTaBa C PEryJUpyeMBIMH CBOWCTBAMH IPUMEHHUTENBHO K
KOHKPETHBIM TI'e0JIoro-Gu3n4ecKuM yClIOBUSM POMaIIIKMHCKOIO MEeCTOpPOXKICHHUS,
HE BBI3bIBAET COMHEHHH.

JUisl BBINIOJIHEHUSI TIOCTaBJIEHHOW 1IEJIM IO MOBBIIIEHUIO 3 (HEKTUBHOCTH
BbIpabOTKM  3anexeid HedTH, TNPEIACTABIECHHBIX CIIOHUCTO-HEOIHOPOIHBIMH
KOJJIEKTOpaMH, myTeM OIOKUpOBaHUS BBICOKOTIPOHHUIIAEMBIX 30H
reneo0pa3yrolMMU COCTaBaMHi aBTOPOM OBLTH ITOCTaBJICHBI CIEIYIOLIUE 3a1a4H, a
MMEHHO: BBINOJHUTH aHAIU3 COBPEMEHHOTO COCTOSIHHS NPUMEHEHHUs TEXHOJIOTHMA
OIPaHUYEHUS BOJOIPUTOKOB H PEryJUPOBaHUsS IPHUEMHCTOCTH OOBEKTOB
pa3paboTKi B pa3jMYHBIX Te0JOro-QU3MYECKUX YCIOBHUSAX, B TOM 4YHUCIIE B
ycaoBusx BoctouHo-JleHMHOrOpckoi romniaaM PoMamkiHCKOro MeCTOpoXIeHuS,
C NPUMEHEHUEM TUJIPOJIMHAMUYECKOH MOJENHd M3MEeHEeHUs He(TeHaCBIIEHHOCTH
HEOJHOPOJHBIX  KOJUIEKTOPOB,  OLEHUTh  3(G(EKTHBHOCTh  NPUMEHEHHS
NOJMCHUIMKATHOIO COCTaBa Ha OJTOW IUIOMIand, OOOCHOBaTh W MOA00OpAaTh
MHIUOUTOp resieo0pa3oBaHus IS HOBBIX OoJiee MepCIeKTHBHBIX Ieie00pa3yromux
CHCTEM Ha OCHOBE IOJUCHIMKATOB, YCTAaHOBUTh MEXaHHM3M HWHTHOMPOBAHUSA B
JAHHBIX CHCTEMax, M3Y4YUTh PEOJIOTUYECKHE CBOMCTBAa HOBBIX CHCTEM M HX
BIIMsSHHAE Ha QUIBTPAIIUOHHBIE XapaKTEPUCTHKH ITOPO]] KOJIJIEKTOPOB.

2. 3HayuMOCTL I HAYKH  pe3yJbTaTOB  JHCCEPTALMOHHBIX

HCCJIeI0BaHU I INOJIY4YE€HHBIX aBTOPOM.

B pesynpraTe wHccieloBaHMH 3aKOHOMEPHOCTEH reileoOpa3oBaHus IIpU
B3aWMOJIEHCTBUHU IOJIMCUIIMKATa HATPUS C PAa3IMYHBIMU KHUCJIOTaMU YCTAHOBJIEHEI
obnacTd 3aMe/IeHHs MNaHHOTO Ipolecca B KHCIOM M IIENOYHOM cpeje.
Ompenenena obnacte ObICTpOro reneoOpa3oBaHUs, KOTOpas HAaxXOMUTCS B
nauanasone 6,7<pH<7,9 npu ucnons3oBaHu# JH000H KHUCIOTEL.

O60cHOBaHBl TPU BO3MOXHBIX MEXaHH3Ma TIeje00pa3OBaHUs B CHCTEME
«moucuinkara Hatpus — kucinora» - CCA - mexanmsm, JIJICA — mexaHuswm,
HJICA - wmexanusMm. TepMOXUMHYECKHE WCCIENOBaHHMSA releo0pa3oBaHUs



MOATBEPIUIN TOT (GaKT, YTO CTPYKTYpPHBIM 3BEHOM Trejisi SBISIETCS KIacTep,
COCTOSILIIMKA M3 MOJIEKYJ IOJMKPEMHHEBOW KHCIOTHI M IIOJMCHIMKAT HOHOB B
cooTHoueHuu 1:2 u 2:1.

Ompenenen  TpexcTaluHWHBIA  MeXaHHW3M HHCHOMPOBAHUA  mpolecca
rejaeodpa3oBaHUs MOHOITAHOJIAMUHOM.

YcTaHoBIEHa CIIOCOOHOCTh MHOTOOCHOBHBIX KHCJIOT — OpTO(GOCHOpHON H
HuTpuiorpumeruiaeHpocdonosoit (HTD) — obpas3oBbiBate OyhepHBIE CHCTEMEI,

NO3BOJISIIOIINE PEryjIMpoBaTh BpeMs reineobpa3oBaHUs B 0Oojee MIMPOKOM
JYana3oHe TeMIeparyp.

3.3nauynmocTs AJisi  NPOHU3BOACTBA Pe3yJIbTATOB [JUCCEPTAUHOHHBIX

HCCJIeJOBAHNH aBTOpa

C npuBiedyeHMEM TUAPOAUHAMHYECKOTO MOJEIUPOBAHUS npoiiecca
BO3JEHCTBUS  reneoOpasyloOlIM COCTaBOM, OIpeJelieHa TEeXHOJOrMYecKas
5} (GEeKTUBHOCTh IPUMEHEHUS BOJOU3OJALMOHHLIX JKPAaHOB B HU3KOJEOMTHBIX
BBICOKOOOBOJHEHHBIX ~ KOJUIEKTOpPaX  BoCTOYHO-JIEHMHOrOpCKOM  ILIOmamu
PomalkuHCKOro MecTopoxaeHus.

IIpoBeieHHBIM aBTOPOM aHalM3 OIBITHO — IPOMBICIIOBBIX HMCCIIEJ0BAHHM
re;jieo0pasylolero cocraBa Ha OCHOBE CHIIMKATa KajbLUS BBIIONHEHHBIX Ha
POMaIIKMHCKOM ~ MECTOPOXKAEHHHM  IOKa3ala BBICOKYIO  TEXHOJIOTHYECKYIO
5(Q}eKTUBHOCTE  reneo0pa3yrollero  BOJOM3OIALMOHHOIO  COCTaBa:  Tak,
AOTOJHUTEBHO M3 KaXI0H 100bIBarOIIed CKBaXXMHBI U3BJIEYEHO B cpeaHeM 370
TOHH HE(TH, a 10 ydacTkaM — B cpexHeM 3000 TOHH Ha OJHY CKB./06p.

ABTOpPOM paspaboTaHbl TaK)Xe HOBbIE resic00pa3yrolIe COCTaBbl HA OCHOBE
JOCTYIHBIX IMOJIMCUIIMKATOB HATPHS M CYXUX MOPOIIKOOOpa3HeIX KucioT — HT® u
Cyab(aMHHOBOM, OOIaNaOIMX BBICOKAMM IIPOYHOCTHBIMU CBOMCTBAMH U
peryiupyemMbiM BpEMEHEM TrelleoOpa3oBaHUs, JOCTATOYHBIM, 4YTOOBI YCIETh
3aKauyaTh CMeCh B IUIaCT JO Hayajga 3arejluBaHus. [IpuMeHeHHe CyxXux
KOMIIOHCHTOB IT03BOJIUT 3HAYMTENBHO CHU3UTH 3aTpaThl Ha TPAHCIIOPTHPOBKY UX
Ha MECTO NpOBeeHHs paboT.

4. KOHerTHbIe PEKOMEHJAlHH 10 HCHOJb30BAHHIO Pe3yJjIbTAaTOB H

BbIBOAOB JHCCEPTALINH

PaspaboTaHHble aBTOPOM reieoOpa3yroliie COCTaBbl Ha OCHOBE CyXHUX
KOMITOHEHTOB: CHJIMKATa HAaTpHs, CylbpaMuHOBON KUCIOTHI 1 HT® mus ycnosuit



Bocrouno-Jlennnoropckoit mmomans PoMaliKHHCKOro MECTOPOXKAEHUSA MOTYT
IIPOXOIUTH  ONBITHO-IIPOMBICIIOBBIE UCHBITAaHHSA Ha obObektax IIAO AHK
«bamuedTe», OAO «Camapanedreras» co CXOKHMHU reoJIoro-pu3nYeCKUMU
XapaKTePUCTHKAMHU I1IACTOB U (DIIFOHIOB.

BblsiBlieHHBIe  aBTOpOM  06macTH  3aMeIEHHOro  u ObICTpOrO
reneoOpa3oBaHusl, a TAK)Ke TPU BO3MOXKHBIX MEXaHH3MA reneo0pazoBaHus OyayT
TIOJIE3HBI IIPH II0A00PE HOBBIX KOMIIOHEHTOB IeJIe06Pa3yIOIHX COCTABOB.

Ipy ycioBuy npexaeBpeMeHHOro 06BOIHEHHS CKBAKUH, HAXOISIIAXCS HA
yHacTkax C BBICOKMMU 3HAYEHMSAMH OCTaTOYHBIX 3allaCOB PEKOMEHIYeTCs
IPUMEHATE U30/LHOHHBIE cOCcTaBbl Ha 00bekTax ITAO AHK «BammedTs», [IAO
«TaTHe()Tb» 11 JMKBHIALMHK BOIONPOSIBIEHMI pasnyHOi npuponsl. [ToxGop
KOMITOHCHTOB COCTaBa CJEIYeT OCYIIECTBIATh C YYETOM BIHMSHHUS PA3IMYHBIX
(axropo: pH cpensl, MUHepaIu3anum, TeMIIepPaTyphl, HEPTEHACBIIIEHHOCTH, a
TaK XK€ IPEITI0KEHHOI0 aBTOPOM MEXaHM3Ma 3are/IMBaHmsl.

Ilpu  BBIOOpe  mepBOOUYEPENHEIX  y4acTKOB s [IPOBENIEHUS
BOJOM3OJILMOHHBIX ~ PabOT  IeoNOrHYecKHM  Ciyk6aM  HedTeHoOBIBAIOIIIX
komnanuit [IAO AHK «bammuedts», [TAO «TataedTs», OAO «Camapanedrerasy»
CICAYCT HCIOB30BaTh MPENIOXKEHHble B paboTe KpuTepud 3h(HeKTHBHOro
NPUMEHEHHS IeIe00pasyIOIIMX COCTABOB ISl PEIIEHHs BOIPOCOB YCTaHOBJIEHUS
M30JISLMOHHBIX 0apbepoB Ha Iy TH (QUILTPAIIHH BOJIEL.

MeTtoauka npoBeeHus peonoruyeckux u (GUIBTPaLMOHHBIX HCClleI0BaHMIA
reneodpasyioluX — COCTaBOB  MCIIONb3yeMble aBTOPOM IPH  IIPOBEICHUU
OKCICPUMEHTATBHBIX PA0OT C BBICOKOM CTEMEHBIO YCIEHIHOCTH MOXET OBITH
PEKOMEHJI0BaHa TPU OOOCHOBAaHWM ONTHMANBHBIX Tee0OpPasyOLMX COCTABOB
crenramicraMm OO0 «PH-YdaHUIIMHedTE», OO0 «bamtHUITWHehTEY», dhumman
«HYKOﬁH-HH)KHHHpHHF» «KoransiMHUITNHehTHY, OO0 «CamapaHUITH-
He(TEY, a TaK)Ke NpU NPOBEAECHUH 1abOPaTOPHBIX U MPAKTHYECKUX 3aHATHH, [IPH
TOArOTOBKE KypCOBBIX, BbIIYCKHOH KBAIN(UKALMOHHBIX pabOT M MarMCTEPCKUX
AUCCEPTALlMH CTYICHTOB CIIEUMANBHOCTH «Pa3paboTka 1 9KCILTyaTanus HedyTAHbIX
1 Tra3oBeIX MecTopoxaeHui» OGI'bOY BO "VIHTVY", TOVY BIIO «TroM[HI'V»,
I'bOY BIIO «ATHU», a Takke [pH YTEHHH NeKIMii IIpEenoaaBaTeIsIM 10
aucuuridHaMm: 13568  «TexHonorMs W TeXHHKA METOJIOB  YBEJIMYEHUs
KOMIIOHEHTOOT/Ia4l IIacToB», 28987 «Mertombl UHTEHCU(DHUKAUKU J0OBIYM
HeQTH», 13244 «KanuTansHelit i TeKyLmit PEMOHT CKBaXKUH.

Ilpu mpoBeeHUH MPOMBICTIOBBIX HCITBITAHUH rejieo0pasyIonuX COCTABOB Ha
OOBEKTaX CO CXOKHUMH YCIOBHSIMH pazpaborku Bocrouno-Jlenunoropckoit
Iomany POMAIIKMHCKOTO MECTOpPOXXIEHHsS IS OrpaHHYeHHs BOZOIIPUTOKOB
peKoMeHIyeTCs HayYHO-HCCIIEI0BATEIbCKUM nabopaTopusm ITAO
«Camapanedreras», I[TAO «balHedTb» MCHONB30BaTh METOAMKHM KOHTPOJIS 3a



npoueccaMu  rejgeoOpa3oBaHusi  (IUIOTHOCTBIO, TEeMIIEpPAaTypod) C  LEelblo
peryIvpoBaHus MHIYKIIMOHHOTO IIEpUO/Ia 3areIMBaHusl.

VYcraHoBieHHBIE B paboTe  MexaHM3M  MHTMOMpOBAaHUS  SBISETCS
YHUBEPCAIBHBIM M MOJXET MPHUMEHSTCS B JaJbHEMIINX HCCIEAOBAaHUSX IIpU
pacIIMpeHUu  accopTUMeHTa  J(PQEeKTUBHBIX  UHIHOUTOPOB  Ipolecca
reiaeo0pa3oBaHUs B NOJUCUIMKATHBIX CHCTEMaX. YKa3aHHBIM IOAXOJ Takxke
PEKOMEHIyeTCsl K IPUMEHEHHUIO B dKCIIepUMEeHTaNIbHBIX J1abopaTopusix OO0 «PH-
YoaHUITMuepTs», I[TAO «TarHUMHWHedTH» uM. B.J. Illamwuaa, OOO
«bamtHUT T HEDTEHY.

5.1lo AHCCEPTALHH HMEKTCH CJIEAYIOHE 3aMEeYaHHUs !

1) B pabote aBTOp OrpaHu4mics BEIOOPOM TOJBKO OJHOTO MHTHOHUTOpa —
MOHO3TaHONaMKHa. [Ipy ycTaHOBIEHHOM MeXaHHW3Me WHIMOMPOBAHUS MOXKHO
OBUIO pacHIMPUTH ACCOPTUMEHT PeareHTOB HHIMOUPYIOLIETO BO3ACHCTBHS.

2) Jlns  omeHKH  TexHoJOormueckod  3(PQPeKTUBHOCTH  MpPUMEHEHHUS
KOMIIO3MLIMM Ha OCHOBE CHJIMKarta Kaiupliuig Ha BocrouHo-JlennHoropckoit
Iomaad PoMalIkuHCKOro MecTopoXxJeHus ObLia IpeiJiodkeHa MaTeMaTH4ecKast
MOJIENb, MO3BOJISIOIIAS OTCJICTUTH U3MEHEeHHe K03 unyeHTa
He(TEHAChIIEHHOCTH B  XOJe IPOMBICIOBOrO  3KcrmepuMmeHTta.  OpHako,
NpeANoXKEeHHas MOJelb He I03BOJISIET YYHUTHIBATH HEOJHOPOJHOCTh IUIACTA IO
MPOHUIIAEMOCTH U OTCIIEAUTH BEPOSITHOCTh OJOKUPOBAHUS BBHICOKOIIPOHHUIIAEMBIX
TUIaCTOB rejieBod kKommo3unued. Kak NomKHA M3MEHHUTHCS TUAPOIUHAMUYEcKast
MOJIeNb, YTOOBI JaHHBIN BOIIPOC UMEI 3HaYeHHE?

3) B pabote o6bem reneoOpasyrolieli KOMITO3UIMU JUIS JOOBIBAIOIIUX M
HarHeTaTeNbHbIX CKBAXXUH PAaCCUUTaH 10 OJHOW Qopmyie, KOTopas yYUTHIBAeT
TOJIIMHY IUIacTa, HO HE YYHUTHIBAe€T MPOYHOCTHBIE CBOMCTBA Iellsl, OCTATOYHBIH
(GaxkTop CONpPOTUBIEHUSI U OCOOCHHOCTU MPUMEHEHHS KOMITO3UIMM Ui Pa3HBIX
KaTeTOpUU CKBaXKUH.

4) B pabGore He mpHUBENEHb PEKOMEHIALMM, Kacarollyecss BoIpoca
IPOBEPKU 3asBIIEHHOTO CBOMCTBa CEJIEKTUBHOCTH refieo0pasyromieil KOMIO3UIHUN
Ha OCHOBE CUJIMKAaTa KaJlbLUs, a TaKXKe OTCYTCTBYeT MHEHHE aBTOpa O BO3MOXKHBIX
TEXHOJIOTUYECKUX TNpUEMAX, KOTOpblE CleAyeT IPUMEHATb IPU aJPECHOU
JOCTaBKe KOMIIO3UIMH B IIJIACT.

5) B pabore mnpuBOAATCS KOHEYHBIE pe3ylbTaThl TEPMOXUMUYECKUX
I/ICCJ'ICIIOBaHI/Iﬁ nponecca B3aHMOﬂeﬁCTBHH IMOJIMCUJIMKAaTa HaTpus C pa3JIMIHbIMHA



krcnoramMud. OaHako, B pabOTe OTCYTCTBYeT METOJMKA ITPOBEIEHUs ITaHHBIX
HKCIIEPUMEHTOB.

HecmoTpst Ha BBIsIBJI€HHBIE HEJOCTATKH M 3aMe4YaHUsl B JUCCEPTALlMOHHOU
pabore Hurmartyminna 5.H. He cHIbKaeTcsl KauecTBO UCCIEOBAaHUM U BIUsHUE Ha
Hay4HYIO U IPAKTHUYECKYIO0 3HAYUMOCTD €€ pe3yJIbTaTOoB.

6. 3ak/1I0ueHHe MO JUCCEPTAIHOHHOH paboTe

Hucceprannonnas pabora Hurmarymimaa 3.H. B momHOoM 00BEME, €
MO3ULMKA  pacKpbITUS TEMAaTHKWM  HUCCIEJOBaHUM, H3JI0%KE€Ha B  CTaThiX,
MpeCcTaBlieHa B AOKJIadaX Ha HAyYHbIX KOH(MEpeHLIUsIX.

[Tonnepkka HaydyHOM OOIIECTBEHHOCTH OCHOBHBIX IOJIOXEHHUH paboThl, eé
HOBHM3HA CBHUJETEIBCTBYIOT O TIyOOKOH NpopaOOTKe TeMbl [OUCCEepPTAlluu U
Hay4HOU 3PEJIOCTH COUCKATEJIS.

HucceprannonHas pabora Hurmarymnmaa O3O.H. «CogepliueHcTBOBaHHE
TEXHOJOIMM OJIOKUPOBAaHUS OOBOJHEHHBIX 30H IUIACTa TIesleo0pa3yroIuMHU
COCTaBaMM» SIBJISIETCS 3aKOHUEHHBIM HAYYHBIM HCCII€JOBAaHHEM, UMeeT BaKHOE
Hay4YHO-METOAUYECKOE M NpuKIagHoe  3HadyeHue. [lo  akTyanmbHOCTH
paccMaTpuBaeMON TEMBbI, HAyYHON HOBHU3HE, €€ TEOPETUYECKOW U MPaKTUYECKOUN
3HaYMMOCTH JUCCEpTalMOHHAas paboTa OTBedaeT TPeOOBAaHUSAM IPEAbSBIAEMBIM
BAK Muno6pHayku P® k guccepranmssM Ha COUCKaHHWE YYEHOH CTEIEHH
KaHauzaTa TeXHUYECKUX Hayk, a e&€ aBrop Hurmarymaun Owmunbs Haunerwu
3aClIy’)KMBaeT IPUCBOCHUs Y4YEHOW CTENEeHM KaHAuJaTa TEXHUYECKUX HayK IO
crequansHocTd 25.00.17 — Pa3paGoTka U okcruiyaTtanus HePTSHBIX U Ta30BBIX
MECTOPOXKIACHUN.

HucceprannonHas pabora Hurmaryyimmaa 3.H. 3acinyurana u oGcyxaeHa Ha
paclIMpeHHOM 3aceaHuy Jabopartopun «Pa3zpaboTka TeXHOIOTHH BO3AEUCTBUS Ha
mwiact» lLleHTpa He@Tera3oBbIX TEXHOJOIMM U HOBBIX MarepuasioB ['AHY
«MHcTuTyTa cTpareruyeckux uccienoBaHuii Pby.

IIpucyrcTBOBaNO 12 4ieHOB coBeTa. Pe3ynpTaThl roJIOCOBaHUA - «3a» - 12
YeJIOBEK, «IIPOTUBY - 0 YeloBeK, «Bo3AepKaluch» - 0 4enoBek.
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Koros Imutpuii Banepseruu

JIOKTOp 5KOHOMHUYECKHMX HayK
crienranbHOCcTh 08.00.05 « DxoHOMHKA U
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450077, r. Ya, yn. Kuposa 15

ten. 8-(347)2-72-03-91
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Yuxos Anexcannp [Tetposuy
KaHUIAT TEXHUYECKUX HayK
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L[eHTpa He(i)TeFaC%OBBIX TEXHOJIOTHH U HOBBIX MaTepHuajioB
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BEJIyILUI HayYHBIH COTPYIHUK
450075, r.Ya, yiu. ITp. Oxkrsabps 129/3
TenedoH 8-(347)-2-35-76-63
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