YTBEPXJIAIO

3aMecTUTETh AUPEKTOPA M0 HAYIHON
pabore

FOCyILapCTBeHHOFO ABTOHOMHOTO
DEXXACHUA ((I/IHCTI/ITYT

OT3bIB BEJVILEN OPI AHW3ALIMU

I“ocy)iapCTBeHHoro AaBTOHOMHOI'O Hay4yHOro yupexnaeHus «Mucrurtyr
cTparermueckux uccienoanuit Pecry6nuku bamkoprocran» (I'AHY WCH Pb)
Ha jguccepraioHHyro pabory CasxoBa Baauma AnukoBuya 1o Teme
«OKCIepuMeHTaIbHOe ~ OOOCHOBaHME  KOMIIO3ULIMM  pPAacTBOPUTENST UL
MapoTeIyIOBOrO0 MeToAa J0OBIYM CBEpXBSI3KOW He(TW», NpenCTaBICHHYIO Ha
COUCKaHUE YYeHOW CTeleHH KaHIuJaTa TEeXHUYECKUX HayK IO CIIEeLUATbHOCTH
25.00.17 — Pa3paboTka 1 SKCIUIaHTalus: He(QTSHBIX U Ta30BbIX MECTOPOKICHHH.

HuccepraurionHass paboTra COCTOMT K3 BBEIEHHUs, YeThIpeX TIJIaB,
3aKJIFOYEHUs, CIIMCKA JIUTepaTypsl, BKItovarouero 164 sanmenoBanus. Marepuan
IUCCepTallMyd MU3JIoKeH Ha 146 crpanumax, Bkmoyaer 25 Tabmun u 36
WLTIOCTPALIUH.

B pesynprare O3HAaKOMIIEHHsS C AUCCEPTALIMOHHONW paboTOM, Hay4HBIMHU
TpyZaMU COUCKaTelNs U aBTopedepaToM, yCTAaHOBIEHO CleAyIolee:

1. AKTyaIbHOCTB TeMbI IUCCEPTALMOHHON padoThI
AKTyanbHBIM HaIlpaBI€HUEM COBEPLICHCTBOBAHHS TEXHOJIOTHH J0OBIYM

CBerBﬂ3KOfI He(l)TI/I SBISETCS WX OOOCHOBAaHHE Ha OCHOBE OLCHKHU H yqéTa



M3MEHEHMsl COCTaBa M CBOMCTB JoObiBaeMoro Qurouga B Impouecce pa3paboTKu
3AJIeNKH.

ABTOpOM  paboTBI  paccMOTpeHa  mpoOieMa  COBEpIICHCTBOBaHMS
IaPOTEILIOBOTO MeTo/a JOOBIUM CBEPXBA3KOH HEPTHU C MOMOLIBIO IIPEIaraeéMoro
KOMIUIEKCA DKCIIEPUMEHTAJIBHBIX HCCIEIOBAaHUM HW3MEHEHUs COCTaBa M CBOMCTB
nepTn. B muccepranmonHoit pabote 000CHOBaHAa HEOOXOAMMOCTbH INPUMEHEHHUS
pe3yJbTaToB 9KCIIEPUMEHTATBHBIX UCCIIeJOBaHUM HEOJHOPOJHOCTH
KOMITOHEHTHOTO COCTaBa, PEOJIOTUYECKUX M ONTHYECKUX CBOMCTB CBEPXBS3KOU
He()TH, BBIIEICHHON U3 OUTYMOHACHIIIEHHOT'O KepHa, U J0OBIBaeMON CBEPXBSI3KOM
Hedptu (co CKBAKHHHBIX npo0) AIIaJTbYUHCKOIO MECTOPOXIEHHUS, IpHU
COBEPIIIEHCTBOBAHUY TEXHOJIOTHUH JOOBIYU CBEPXBSI3KOM HeTH.

Takum oOpa3om, BbIOpaHHas TeMa AUCCEPTALIMOHHOW paboThl SIBISIETCS
aKTyaJbHOH, IIOCKOJIbKY TpeJIO)KeHHBble B HEW TMOJIXOJbl  IO3BOJISIFOT
YCOBEpILIEHCTBOBATh  TEXHOJOTHYECKUE TIPOIECCHI Npu  pealu3anuu
MapOTEIIOBOTO METO/1a JOOBIYHM CBEPXBSI3KOH HE()TH B YCIOBHUAX AIIAIBYHMHCKOTO
MECTOPOXKIEHUSI.

2. 3HaYUMOCTD Pe3y/JIbTAaTOB IHCCEPTANHOHHBIX HCCIeJOBAHHUN,
NOJy4YeHHbIX aBTOPOM, IJIsI HAYKH

B pabore sKcneprMeHTaNbHO BBISIBIEHBI Pa3IMYMs B COCTaBE M CBOMCTBAX
CBEPXBSI3KOM He(TH, BBIJENEHHOW M3 KepHA, U CKBaXUHHBIX Mpo0 100GBIBaeMOM
cBepxBs3KoM HepTH. Ha ocHOBe onrTuueckoro wmeroma uccienoBaHus (C
INpUMEHEHHEM omThudeckoro mnokasarens D440D490/D590D665) u meronos
MaTeMaTHYECKOM CTATUCTUKY yCTAHOBIIEHO KONUYeCTBeHHOe paznuuwe (Ha 40%) B
COZlep)KaHUHM apOMaTHYECKUX COEJMHEHUH B COCTaBe CBEPXBS3KOM HEPTH U3 KepHA
¥ B 100BIBA€MOM CBEPXBA3KOHM HE(PTH ALIATEYUHCKOTO MECTOPOXKIEHHSI.

Ha ocnose pe3ynpTaToB XpoMaTorpadhuuecKux UCCIIENOBAHUN YCTaHOBIEHO
Konu4yecTBeHHOe pasnuure (Ha 30%) B KOHIEHTPAILMH BBICOKOMOJEKYISIPHBIX
ankaHoB (C3-C49) B cocTaBe CBepXBsA3KOM He(TH W3 KepHa M B H0OBIBAEMOM

CBEPXBA3KON HEPTH AIIATBYHHCKOTO MECTOPOXKIECHHUSI.



C mnpuMeHEeHHWEM DJJIEMEHTOB MaTeMaTH4YeCKOH CTATUCTUKU IOJIyYEHBI
3aBHCHMOCTH BIMSHHS TeMmrepaTypsl Bo3aeiictBus (10-80°C) Ha cremeHb
HEOQHOPOMHOCTH  (K03(PHIMEeHT Bapualuy) KOMIIOHEHTHOIO C€OCTaBa U
JTWHAMHYECKON BS3KOCTH HEPTH AIIAIBUAHCKOTO MECTOPOXKIAEHHUS. Y CTAHOBJIEHO,
YTO Hpu NOBBIEHUH TemnepaTypbl oT 20 no 80°C cremeHb HEOJHOPOAHOCTHU
KOHIIEHTPAllUA YTJIEBOJOPOAHBIX KOMIIOHEHTOB U BEJIUYMHBI JUHAMUYECKON
BsI3KOCTH HeTH Bo3pacTaeT Ha 6% u 10% COOTBETCTBEHHO. \

Ha ocHOBe pe3ynbTaroB XpomarorpaduuecKux HCCIIEOBaHUM I10Ka3aHo,
YTO HCIOJB30BaHHE pa3pabOTAaHHOW KOMIIO3ULIMM PACTBOPUTENSI COBMECTHO C
MapOTEIUIOBEIM  CIIOCOOOM  BO3JEHCTBUSL  CIIOCOOCTBYET — CYIIECTBEHHOMY
TIOBBIIIEHUIO KOHILIEHTpalu (Ha 78%) BBICOKOMOJIEKYJISPHBIX YIJIEBOJIOPOIHBIX
KoMITOHeHTOB psiia C30-Cq B COCTaBE M3BICKAEMO CBEPXBSI3KOM HEDTH, YeM NpHU
MapoTeIUIOBOM criocobe BO3eHCTBHS.

OcHOBHBIE pe3ynbTaThl PabOTHl MPOLUIA anpobaluio Yepe3 OTKPBITHIE
nyONMKalMK, a TaKXe BBICTYIUICHHS Ha MEXIYHApOJIHBIX, BCEPOCCHHCKHUX,
pEervoHaNbHBIX KOH(pepeHIusx u ¢gopymax. [lo Teme muccepTallnOHHOW PabOTHI
omy6nukoBaHo 19 Hay4yHbIX paboT, W3 HHX 2 pabOTBEl OIyOJIMKOBAaHBI B
PELICH3UPYEMBIX HAyYHBIX U3JaHUSIX.

3. 3HAYNMOCTDb pPe3y/IbTATOB JUCCEPTANHOHHBIX HCC/IEI0BAHMN,
NOJy4eHHbIX AaBTOPOM, 1JIsl MPAKTHKH

ABTOPOM Ha OCHOBE HCCJIEIOBAaHUS HEOJHOPOJHOCTH COCTaBA M CBOMCTB
N0OBIBAEMOM CBEPXBA3KOM HeDTH M CBEPXBS3KOM HE(PTH M3 KEepHA IPEIIOKEH
KOMIUIEKC ~3KCIIEpUMEHTAJbHBIX HCCIENOBAaHUM Ui BBIOOpa KOMITO3UIMH
pPacTBOpHTEJIsl, HAIIPABJIIEHHOI'O HA MOBBILICHUE CTENIEHU M3BJIEUEHHS CBEPXBI3KOM
He(TU IIpU NMapOTEIIOBOM METOE JT00BIYE.

[IpennoxenHas KOMILIEKCHAs METOIUKa 9KCIIEPUMEHTAIBHBIX
VICCIICIOBaHUH I03BOJIHIIA Pa3paboTaTh KOMIO3UILIUIO PACTBOPUTENS, COBMECTHOE
UCIIOJIb30BaHME KOTOPOM € NapOTEIIOBBIM CIOCOOOM BO3IEMCTBHS CIIOCOOHO
MOBBICUTh ~ CTENICHb  M3BJIE€YEHHs  BBICOKOMOJIEKYJSIPHBIX  YIVIEBOIOPOIHBIX

KOMITOHEHTOB CBEPXBA3KON HE(GTH B yCIOBUAX AIIATEYUHCKOTO MECTOPOKICHHSI.
]



BrisiBlIeHHBIE 3aBUCHUMOCTH W3MEHEHHsI COCTaBa M CBOMCTB He(TH IIpH
TETJIOBOM BO3JEHCTBUM, a TaKXKe 3aBUCUMOCTH H3MEHEHHUs YIJIEBOJOPOIHOIO
COCTaBa CBEPXBSI3KOH HE(TU MPU Pa3IMUHBIX CIIOCOOAX BHITECHEHMSI MOTYT OBITH
UCIIOJIB30BaHbl  MpH  OOOCHOBAaHMM  TEXHOJOTMM  HOOBMM B YCIOBHSX
AIIanTbYUHCKOTO MECTOPOKACHHUS.

4. KoHkpeTHble peKOMEHAAIHH MO HCNI0Jb30BAHHIO Pe3yJIbTaTOB H
BBIBO/IOB IHCCEPTALHHU “

[TomyyeHHBIE aBTOPOM AMCCEPTALMOHHOM pabOThl pe3ysbTaThl U BBIBOJIBI
PEKOMEH/IyeTCSl HCIIONb30BaTh B HAYYHO-UCCIENOBATENbCKUX, IIPOEKTHBIX U
HerTeﬂoﬁblBa}OHlI/IX. opraHuzanusx. Marepuansl JUCCEPTAIMOHHONW paboThI
PEKOMEHI0BaHO HCIIOJIb30BaTh B y4eOHOM IIpoliecce MpU MOArOTOBKE MarucTpoB
HampaBneHuss mnonrotoBku 21.04.01 «HedrerazoBoe neno» mpu U3yUEHUH
TUCIUILIHHEI «Pa3paboTka MeCTOPOXK/IeHUH BBICOKOBSI3KUX HEPTeH M MPUPOIHBIX
OUTYMOBY.

PesynpTaThl paboThl HCIIONB30BaHbI IIPU COCTABICHUU IPOrPaMMBbI OMBITHO-
NPOMBIIUIEHHBIX ~ pabOT  Ha  CKBaXHHAaX-KaHAWAATax  AIIAIBYHHCKOTO
MECTOPOXKJEHUSI IpU peanusauuu pabor mo mnpoekty «Pa3paboTka HaydHO-
TE€XHOJIOTMYECKUX DEIICHWH 110 OCBOEHUIO HETPAAUIMOHHBIX KOJUIEKTOPOB
(IOMaHMKOBBIE ~ OTJIOXEHHMsA) M  TPYAHOU3BIEKAEeMBIX  3amacoB  HedTH
(buTymMHHO3HBIE He(TH) Ha OCHOBE OSKCIIEPUMEHTAIBHBIX MCCIIEIOBAHUN» B
pamkax @enepanbHoi LeneBod mporpammsl «lccrnemoBaHust U pa3paboOTKH 110
IIPUOPUTETHLEIM HAIPAaBJIEHUSIM PAa3BUTHS HAYYHO-TEXHOJOTHYECKOIO KOMILIEKCa
Poccun na 2014-2020 roms» Mo cOTrNAIIEHWIO O TMPENOCTABIEHUH CYOCHIUN
Nel4.607.21.0195 ot 26.09.2017 (yHuMKanpHbIA HAEHTUPUKATOP pabOT
RFMEFI60717X0195).

S. 3amevaHus no JMccepTANMOHHOMN paboTe

1. Bo 2 rnaBe mnpuBeneHB! pe3yNibTaThl KCCIENOBAHMS KOMIIOHEHTHOTO
cocTaBa, pEOJOTMYECKMX M  ONTHYECKUX CBOWCTB  CBEpXBA3KOM HedTH
AIIaNEYMHCKOr0 MecTopoxkaeHus. C MpUMEeHEHHEM 3JIEMEHTOB MaTeMaTU4ecKOil

CTaTUCTHKH TIIOKa3aHO BIIMAHHE TEMIIEpPATyphl BO3JICMCTBUST Ha CTEIEHb

\



HEOJHOPOJHOCTH KOMIIOHEHTHOTO COCTaBa M JUHAMUYECKOH BA3KOCTH HedTH,
OJHAKO HE TPUBENEHBl CBEJEHUS O TOM, KAaK M3MEHWIUCH ONTHYECKHE
XapaKTePUCTHUKH.

2. VI3 BBIABJIEHHBIX Pa3M4Mil B COCTaBe M CBOMCTBAX CBEPXBA3KOH HedTH
AIIanbYuHCKOIO MECTOPOXKACHHUS clenyer, 4TO KOHLIEHTPALIHS
BBICOKOMOJIEKYJISIpHBIX ~ KOMIOHEHTOB  (psma C3p-C4) ¥ apomMaTHUecKux
coemuuennii (Mo mokazaremo D440D490/D590D665) B HedTé H3 KepHa
3HAYUTEJIHO BBIIIE, YeM B HEPTH K3 CKBAXUHHBIX Npod. B 4 rmase npu
HCCIIEIOBAHMHM CBEPXBS3KOM He(TH, BBHITECHEHHOM W3 HACBIIIHOW MOZEIIH,
CJIeI0BaJIO Hapsuly. C XpoMarorpaguuecKuMU HCCIIeIOBAaHUSMU BBINOJIHUTH
CIeKTPO()OTOMETPUUECKHE HCCIENOBAHUS, OLEHUB H3MEHEHHE OINTHYECKUX
XapaKTepUCTUK BEITECHEHHOH CBepxBsi3kol HedTu. Kpome 3Toro, npu nposeneHuu
TaNbHEHIINX WCCIEeOBAaHUM U pPa3BUTHH TEMBI PEKOMEHJIyEeTCSl OIOJHHUTEIHHO
U3Yy4YUTh COCTaB U CBOWMCTBA 3KCTPAKTa U3 KEPHOBOI'O MaTepualia, OCTABIIErocs B
HACBIITHOM MOJIENIN IIOCJIe BHITECHEHUS HEDTH.

6. 3akiII04eHHe 10 AUCCePTALMOHHOMN paboTe

VKasaHHble 3aMeyaHUsi HE CHIKAIOT 3HAYUMOCTH U OOIIYIO OLEHKY
IUccepTalMOHHON paboThl. [IprMeHsieMble MOAXOAb! U peau3alus MOCTaBIEHHbIX
3aJa4 B JUCCEPTALMOHHON paboTe JOCTaTOUHO OPUTHHAIBHBI, ITOCIIEI0BATEIbHBI U
JIOTUYHBI, YTO MOJYEPKUBAET UX HAYIHYIO LIEHHOCTb.

Huccepranmonnas pabora CasxoBa Baguma AnmwkoBnya Ha TeMmy
«JKCIeprMEeHTaIbHOE  OOOCHOBaHWE  KOMIIO3WUIIMM  PACTBOPHUTENS IS
NapoTEeIIOBOIO MeToJa HOOBIYM CBEpXBS3KOW He(TH» NpeacTaBiIseT coboit
CaMOCTOSITETIBHYI0O M 3aKOHUEHHYIO HAy4YHO-KBaJTU(HUKAIMOHHYIO  paboTy,
BBIITOJTHEHHYIO Ha COBPEMEHHOM HAy4YHO-TEXHUYECKOM YPOBHE U HMEIOIIYIO
Ba)XKHOE HAyYHO-METOANYECKOe U NPUKIIaIHOE 3HAYEHUE.

HuccepranmonHnas paborta CasixoBa B.A. cooTBeTcTBYeT TpeGoBaHMSIM 1.9
«ITonoxenus o TOpsAAKE MNPUCYKAEHUS YUEHBIX CTeleHei», YTBEPKIEHHOIO
[Tocranosnenuem IlpaButensctBa P® ot 24 cenrs6ps 2013r. Ne842,

NPEABABIAEMBIM K IUCCEPTALIUAM Ha COHUCKAaHHUEC yquOﬁ CTCIICHU KaHauaarta

]



TeXHUYEeCKUX Hayk, a e€ aBrop — CasxoB Bamum AJHMKOBHAY 3acCily’>KMBaeT
MPUCYX/ICHUS] YIEHOU CTETIeHU KaHAUJaTa TEXHUYECKUX HAYK IO CIEeLHATbHOCTH
25.00.17 — Pa3paboTka U 3KCIUTyaTanus HeQTIHBIX U Fa30BBIX MECTOPOXKIEHUH.

Jlokmag couckarenss M OT3bIB BeAyLIeH OpraHu3alydM 3acilyllaHbl Ha
3acemaHuu Jabopatopuu HedrerazoBbix wuccienoanuii ['AHY «Mucturyr
cTpaTernyeckux wuccienoBanuii Pecrny6nuku bamkoprocran». IlpucyrcrBoBanu
Ha 3ace/laHuu ¢ IIpaBoM rosoca 10 genosexk.

Pesynbratel romocoBanus: <«3a» - 10 wuwen., «IIporuB» Her wuemn.,
«Bo3zzmepxanocey - HET 4vel.

[TpoToxon Ne 4 oT «14» HOs10ps1 2019 T.

3aBenyroumii maboparopuell HedTerazoBbIX B.E. Aunpees
UCCIIEJOBaHU Ir'AHY" «HHCcTHTYT )
CTPaTErMYeCKUX MCCIIeJOBaHUMN Pecny6nm<1{
BamkxopTtocTan», JOKTOp TEXHMYECKUX HAYK; -
npodeccop, WIeH-KOPPECIIOHIACHT AKaIeMUH
Hayk Pecry6nnku bamkoprocran

HacwipoBa Ceernana UpexoBHa

Kanaunar s5KOHOMHYECKHUX HAyK

08.00.05 — DxoHOMHUKA U yIpaBICHUE HAPOIHBIM X03SHCTBOM: PETHOHAIBHAS 3KOHOMHKA
3amMecTUTeNb JUPEKTOpa 10 HaAy4YHOU paboTe

['ocynapcTBeHHOE  aBTOHOMHOE  Hay4yHoe  yupexzaeHue «VHCTHTYT  CcTpaTermyecKux
uccnenoBanuii Pecybnuku bamkoprocran»

450008, Pecry6nmxa bamkoproctan, ropox Y da, ynuna Kuposa, gom 15

Ten. +7 (347) 272-78-34

E-mail: mail@isi-rb.ru

AnnpeeB Bagum EBrenneBuyu

JIOKTOp TEeXHUYECKUX HAyK

25.00.17 — PazpaboTka 1 3KCILTyaTalus HeQTSHBIX ¥ Fa30BBIX MECTOPOIKICHHM

3aBenyromuii maboparopuei HedTera3oBbIX HCCIIEI0BAHMI

['ocymapcTBeHHOE  aBTOHOMHOE  Hay4yHOe  yupexaeHue «MHCTUTYT  CTpaTermyecKux
uccnenopanuit Pecy6bnuxu bamkoprocrany

450008, Pecmy6nmka bamkoproctan, ropox Y da, npocnekt OkTsi6ps, 1om 129, kopmyc 3

Ten. +7 (347) 235-77-19

E-mail: AndreevVE@isi-rb.ru



