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YBAXXAEMBbIE KOJITETU!

3a MuHyBllee [ecATWneTMe MWpOBas WHAYCTPUS chenana
3HaYMTENbHbIN War Bnepes. VIHGopMaLuMoHHbIE U KOMMYHMKALMOH-
Hble TEeXHOJIOMMW OTKPLIIM 3MOXy 4YeTBepTOi MNPOMbILLNEHHOW
peBosiloLUMK. B HacTosLlee BpeMs KitoyeBble aneMeHTsl VHaycTpun
4.0, Takne kak ViHTepHeT Bellel, Lndposble ABONHMKM, Knbepduan-
YecKre CUCTeMbl KapfMHalbHO MeHSIOT Haly Xu3Hb. Lindposnsa-
LWS KOCHYNach NpakTU4ecku Bcex chep feaTesbHOCTU: yCTpoicTBa
1 MeXaHW3Mbl 0CHaLLATCH BOMbLUNM KOMYeCTBOM DecnpoBOAHbIX
natunkos, cobupatowmx bonblune AaHHble 0 NMPOM3BOACTBEHHbIX
npoueccax. Yepes MHTepHeT-MaluMHbl U MexaHW3Mbl B3anMoge-
ACTBYIOT C CynepkoMnbloTepaMu, KOTOpbIE ONepaTMBHO aHann3unpy-
0T OrpoMHble 06bEMBI MHPOpMaL UK, YToDbI 0becneunTs Npon3so-
[,CTBO NPOAYKUMW ANs NoTpebuTenei 1 KIMeHToB B yCTaHOBAEHHbIN
cpok. [ina wvccneposatenei, NpakTMkoB v BusHeca o4eHb BaxHO
BbITb «Ha rpebHe BOMHbI» C TNABHLIMW MUPOBBLIMU TPEHAAMMU,
COXpaHsATb KOHKYpPeHTOCNoCOBHOCTb, CBOEBpPEMEHHO BHeApAs
nepefoBble TeXHONOrMN UMGPOBOIA MHAYCTPUM U TbKO pearvpys Ha
M3MeHEeHWsA NOTPebHOCTEN NII0AE 1 PbIHKOB.

B 2018 ropy tOxHO-Ypanbckuid rocyflapCTBeHHbIN YHUBEPCUTET
oT™eTun 75-netunit bunen. B pamkax undposoit TpaHcopmaLmm
YHWBEPCUTET YCMeLHo peann3osan v bl y4acTHUKOM MHOXECTBa
MeponpuaTuin. KnioueBbiM 13 HUX, 0e3 COMHEHWs, aBnfeTcH
MexpayHapoaHas KoHpepeHumns «Lindposas nHayctpua: coctosHve
M nepcnekTusbl passutua» (UWMCIM'2018), koTopas Bnepsble
coctosnack B Poccun Ha nnoliaake Halero yHusepcuteTa npu
noafepxke TpaHCHaLMoHanbHol kopnopauun Emerson. Okono 500
npeAcTaBuTeneil MMPOBOM Hayku w busHeca u3 Poccun, CLUA,
Kutas, ®paHunu, Bennkobputanuu, Moptyranuu, Mekcvkn, Utanum
1 APYrUX CTPaH B TeYEHME HeCKOoNbKUX AHel rnobanbHoro ¢opyma
0bMeHMBaNnCh pesynbTaTamMm CBOVX UCCel0BaHWNIA, paccKasbiBann
06 MHHOBALMOHHbLIX MeTofax U MHCTpyMeHTax B obnactv umdposoit
WHAYCTPWK, OTMEYas 3HA4YUMOCTb B3aMMOCBA3W HayKV U NPOMBbILL-
nerHoctv. OHol 13 3apay HxHO-Ypanbckoro rocyaapcTBeHHoro
yHUBEpPCUTETa ABNAETCS ero CTaHOBAeHWe KaK MCCNef0BaTeNbCKoro
1 NpeanpUHMMATENbCKOro By3a, M 3T0 03HavaeT, 4To pa3paboTku,
KOTOpble CO3[al0TCH 3[eCh, [LOSXKHbI HaxoAUTb NpUMeHeHWe B
MPOMbILUNEHHOCTM HaLLe i CTpaHsl.

Mbl rnobanbHo ycuamam Hawm no3uumun bnarofaps akTMBHOM
peanv3auuu bonee TpPUALATY MPOEKTOB MPOrpaMMbl MOBbILLIEHUS
KoHKypeHTocnocobHocTu HOXXHO-Ypanbckoro rocyfaapCTBeHHOro
yHuBepcuteTa. AKTMBHO BHEAPSIOTCA B NMPOM3BOACTBO pa3paboTku
yueHblx HOYplY B cdepax cynepKOMbHOTUHIA, MHXUHUPUHIA,
eCTeCTBEHHbIX HayK W Hayk o 4YesnoBeke. Bce HanpasreHus
06benHATCA B paMkax UMdpPOBOI MHAYCTPUN.

B konnabopauymn ¢ BepyliMmu 3apybexHbIMU  yYEHbIMU U3
Asctpanun, Benwukobputanuu, [lepmanun, Wnauw, KaHapgb,
Mekcuku, CLUA, ®paHumn B By3e ycrnewHo GYHKUUOHUPYIOT
BOCEMb MeXJyHapoAHbIX Hay4YHbIx flabopaTopuit. [Mo pesynstatam
paboThl AaHHbIX NabopaTopuii onybarMKkoBaHO 1 NPOMHAEKCUPOBAHO
B B/l Scopus nWeb of Science 77 ctateit, n3 Hux 508 Q1, Q2.

3aMeTHO pacTeT KoiMYecTBO MybnuMkauuii B MeXAyHapoaHbIX
Hay4HbIX U3LaHUAX C BbICOKUM PEUTUHIOM UnTpoBaHusa. B 3,5 pa3
BO3POCSIO KONMYECTBO NybavKkauuii B XXypHanax, WHLEKCUPYeMblX
aHanuTu4eckumu basamu ganHbix WoS 1 Scopus no cpaBHeHwuo ¢
2014 rogom. lMpu atom B 2018 rogy Bo3pocna pona nybnukauuii B
xypHanax Ton 10% ¢ 3,5% 1o 6,3% v B xypHanax Ton 25% (Q1) ¢ 10%
00 24%.

Cpean 3Ha4YuMbIX NybAMKAUWIA Hay4YHO-MeAarornyeckmnx
paboTHMKOB yHWBepCWTETa ClefyeT BblAeNWUTb cTaTblo «[pesHue
Bupychl renatuta B oT Bponsosoro Beka fo CpegHeBekoBbs»,
KoTopas bbina onybnukosaHa B Mae 2018 roga B 0f4HOM M3 caMbix
aBTOPUTETHLIX U3AaHWI B akagemuyeckon cpege Nature (SNIP =
8,524). CoasTopomM co ctoporbl HOYplY BbicTynun gokTop vctopu-
YeckMXx Hayk, rnaBHbIA Hay4YHbIA CcOTpyAHUK HayuHo-
0bpa3oBaTeNbHOro LeHTpa eBpasuinckux uccienoBaHunii AHapei
Bnapnmuposuny Enumaxos. CtaTbs cTana pesynbtaToM MacltabHo-
ro NPOeKTa, B KOTOPOM MPVHMMaNM y4acTue yueHble u3 YHueepcuTe-
Ta Kembpupgxa, KoneHrareHckoro yHMBepcuTeTa v ele Lesioro psaga
Hay4dHbIx LeHTpoB LUseunn, [Janun, Poccun, KasaxcTtana u apyrux
CTpaH.

PekTtop KOYplY (HWY),
Mpepcepartens CoBeTa pekTopoB By3oB Yp®0
A.T.H., npodeccop

Cpeau Apyrx AOCTVXEHWA B WU3[ATeNbCKOW [eaTenbHOCTH
MOXHO OTMETUTb BXOX/EHME MEeX/yHAapOAHOro Hay4YHOro XypHana
HOYpl'Y Supercomputing Frontiersand Innovations 8 Ton-50 6a3bl
nanHbix Scopus no SNIP (1,071]; seinyckatowmii peaaktop xypHana

- npopekTop no uHdopMmatTMsauuu, AOKTOp U3MNKO-
MaTeMaTuyeckumx Hayk, npodeccop CokonuHckninJ1. B.

HemanoBa>kHbiM nokasaTenem npu oLleHKe Hay4YHol AesTesbHOC-
TV YHVBepCHTETa ABASETCS KONMYECTBO M KauyecTBO LIUTUPOBaHWUN
ero nybaukaumin. Cymmapro 3a 5 ner (2014-2018 rr) cratbu
yHuBepcuteTa bbinn npountrposaHbl 5088 pa3 no paHHbIM ba3bl
Scopus. TakvM obpa3som, cpefHuWid NokasaTtesnb LUTUpyemMocTn Ha |
HIMP no ctaTbam Scopus okasancs 3,42, Npu NAaHOBOM 3HaYeHUM
nokasatena 1,2.

[pynne y4eHbIx yHVBepCUTETa COBMECTHO C MasbiM MPeAnpusaTu-
em 000 «[I" «YpanApm» yaanoch co3aaTb YHUKANbHYIO KOHCTPYK-
UMI0 ¥ TEXHONOrnio MpoW3BOACTBA 3arMopHO-PEryanpyioLLero
LapoBOro KpaHa, He MMelollero aHanoros B Mupe. KoHCTpyKuWs
Buina ycnewHo 3anaTeHToBaHa B KuTae [(naTeHT Ha noseswyio
momenb CN 207848468). B HacToawmin MomenT KYplY v 000 NI
«YpanApmM» 3aHaTbl MOWCKOM MNapTHEpPOB ANA OpraHusayuu
KpynHocepuiiHoro nponseoncTea 1 cbeita B Poccrmn v B Kntae. C
aTon uensto 000 MM «YpanApm» 3ak104MI0 [OrOBOP O COTPYAHM-
vecTse ¢ pupmoit «Eurazia Development td» (Kutait, ToHkoHT).

BesycnoBHo, 3Tn 1 Apyrue cobblTns ABASIOTCS NMLLIb NPOMEXY-
TOYHbIM PE3YNLTaTOM Ha NyTU K H0NbLIOV LenV — BCTYMNEHWIO B 31UTY
MUpoBoro obpasoBaHus 1 Hayku. B pamkax undposoii TpaHcpopma-
ummn HOYplY cdokycupyetcs Ha pas3sutum obnacteit npopbiBa —
MCCNefoBaHN, MHTErpUPYIOLLIMX KOMMbIOTEPHbIE HAYKW C MHXUHWN-
PUHIOM, 'YMaHUTapHbIMUW, SKOHOMUYECKMMUN HayKaMu 1 MpoY., 4To
CBSI3aHO C akTMBHbIM BHEAPEHWEM B MPOMbIWAEHHOCTb HONbLLNX
[aHHbIX; HEWpOTeXHONOrMU U WCKYCCTBEHHOTO WHTeNNeKTa;
CUCTeMbl pacnpefeneHHOro peecTpa; KBaHTOBbIX TEXHOOMMWNA;
HOBbIX MPOM3BOACTBEHHbIX TEXHOMOTWW; MPOMBbILEHHOMO
MHTEpHEeTa; KOMMOHEHTOB PODOTOTEXHUKYM U CEHCOPUKI; TEXHOOM U
BecnpoBoAHOM CBA3U; TEXHONOTMW BUPTYanbHOW W [LOMOAHEHHON
peasibHOCTEN.

Bnepenn Hac xpyT eule bonee MaclwTabHble Uenu, Hosble
nobefbl, 3HauYMMble OTKPbITUA. YBEPEH, YTO MMES 3HEPrUYHYo,
npodeccnoHanbHylo KOMaHAy Y4eHblX, npenogasaTeneit w
COTPYAHWKOB, C KaXAblM FOAOM MPEyMHOXAIOLMX HaLUK [OCTUXeE-
HUS, He XanelLlmnx CUN 1 BPEMEHW ANS pPasBWUTUS POLHOrO By3a,
yHuBepcuTeT B byayLem [OObeTCs 3HaUNTENbHBIX pe3ynbTaToB!

A WecTtakoB
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B 2018 r. peanusoBaHbl MpoekTbl B pamkax [locTaHoBReHWs
MpaeuTensctea PO ot 9 anpens 2010 . N2 218:

- COBMeCTHbIV npoekT yHusepcuteta ¢ 000 [MponsBoacTBeHHas
KoMnaHua «XofoBble cucTeMbl» Mo pa3paboTke beccTyneryatoro
anddepeHLManbHOro MexaH3Ma NoBopoTa Co crefdLleit CUCTeMon
ynpasneHvs 415 BHEAOPOXHbIX W [OPOXHO-CTPOWUTENbHbIX MalUVH
HOBbIX MoKoeHNd, 0bwnii 06beM nHsectuumin B HVOKP, Bozmelae-
Mbix cybenpmnen B 2018-2020rr., coctasnset 130 MaH. pyb.

- COBMeCTHbIi npoekT yHusepcuteta c [TAO «KAMA3» no
C03[aHWI0 BbICOKOTEXHOI0MMYHOMO MPON3BOACTBA HOBOTO MOKONEHNS
3HeprospdeKTUBHbLIX TPAHCMUCCUIA ANS rPy30BbIX aBTOMObOUNEn 1
asTobycos, obwwmii obvem unsectnumin 8 HOKP, Bo3meliaembix
cybenanen 8 2016-2018 rr., coctanset 180 MaH. pyb.

Takxe B 2018 r. peann3oBaHbl NpoekTbl B pamkax denepanbHbix
uenesbix nporpamm, [loctaHosneHwe [lpasutensctea PO or 3
okTa6pa 20151 N2 1060:

- COBMECTHbI# MpOeKkT YyHMBepcuTeTa C WHAYCTPUAJIbHBIM
naptHepom 000 «Pycckaa npubopocTpouTenbHaa kopnopaums
«CucTteMbl ynpaBneHus» no paspaboTke WHTErpuMpoBaHHOM
CaMOoHaCTpanBaloLLencs CUCTEMbI YNPaBIEHUS CJIOXKHbBIM TEXHOOM M-
4eckMM KOMMJeKcoM MpoW3BOACTBa, Nepefayn u nortpebnexus
TEnsoBoOW aHeprum u Bofbl Ha ocHose BIM n BEM TexHonorum c
NpUMEHEeHWeM MNPefUKTVBHOIO aHanM3a fAaHHblX HecnpoBofHbIX
CEHCOPOB U WHTENEKTyasbHbIX MUKPOMPOLLECCOPHbIX YCTPOMCTB,
0bwmin obbem nHsectnumii 8 HNOKP, Bo3mellaeMeix cybcuanenn B
2018-2020 rr., coctaBnset 75 MAH. pyb., B T.4. 06beM duUHaHcHpoBa-
H1a B 2018 T. - 25 MaH. pyb.

- COBMECTHbI# MpOeKkT YyHMBepcuTeTa C WHAYCTPUAJbHBIM
naptHepom 000 «YpanbCKU WHXUHUPUHIOBLIA LEHTP» MO
C034aHNI0 3HeproaddeKTUBHOM U 3IKONOTUYHOW TEXHONOruwu
HaHeceHWs TBEPAOXPOMOBLIX MOKPLITUIA Ha Tena BpalleHus, obLmin
obbem nHBecTuumii B HUOKP, Bo3mellaembix cybenpuneri s 2017-2019
rr., coctasnaeT 90 MaH. py6., BT.4. 0bbem duHaHcnpoBanusa 8 2018 . -
33,9 MAH. pyb.

- COBMECTHbI NpoeKkT YyHWBepcuTeTa C WHAYCTPUAbHBIM
napTtHepoM 000 «3n MeTpo lpynn» no paspaboTke oTeYecTBEHHOIO
MaccoBOro KOPWMOMMCOBOro pacxofoMepa [ANg HedTerasoBow
MPOMBIWNEHHOCTU C GYHKLMEN M3MepeHus pacxofa MHOrodasHbix
notokos, obwmin obbem unsBecTuumit B HWOKP, Bo3MmellaeMbix
cybenaneit B 2016-2018 rr., coctaBnseT 24,8 MaH. pyb., B T.u. 0bbem
duHaHcnposarusa B 2017 . - 12 MnH. pyb.

Jletom 2018 ropa yHMBEPCUTET NPUHSAN y4acTue B MeXAyHapoAHOW
BeicTaBke VIHHOMPOM - rnaBHas dpmapka npoMbILLIEHHON
TexHuku, obopynosaHusa n ycnyr. KntioyeBoil TeMOIA BbICTaBKM CTasno
«Undposoe nponssoacteo». B Meponpuatumn npunano ydactue 107
CTpaH B Ka4yeCTBe 3KCMOHEHTOB, AENeratos, MOYETHbIX FOCTEW U
npefcrasutenelt busreca. Ha BeicTaBoyHoi nnowaam 8 50 Toicay
KBaApaTHbIX MeTpoB bbinn BeICTpoeHbl cTeHAabl bonee 600 komnaHuii
n3 20 ctpan mupa. Yuenble HOYplY Takxe npefcrtaBuan csow
paspaboTku, KOTOpPbIMW 3aWHTepecoBanuCb MNpefcTaBUTENM
KpynHenwmx npeanpusaTtuin. o utory yyactvs B MeXyHapogHOM
MeponpuUaTUM BbIAeNeHbl Cleayloline Klo4YeBble HanpasieHus:
npoMblluneHHas poboToTexHuka, npoMbilneHHas kubepbesonac-
HOCTb, roCyfapCTBeHHas nofaepxka VHHOBALMA ANS NPOMbILLNEH-
HOCTW, YMHble TEXHOOTUN )1 TOPOAOB U fpyrne. YHMBEPCHTET, Kak
LIeHTp Hay4HOro pa3BUTUS perMoHa, akTMBHO BKJlOYaeTCs B y4acTue
M0 AaHHbIM BbI30BaM.

Manble HHOBaLMOHHble NpeanpuaTua HOYplY pewatoT wnpokui
Kpyr 3agay s pa3BUTUS SKOHOMMKIN PErMoHa v CTpaHbl B LiesioM. x
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NOCTUXKEHWNA HAYYHO-
CCJIEAOBATE/TbCKOW
SALIMOHHOM

SHOCT W HOYPTY

OCHOBHas Lieflb - BbIBOJ, MPOAYKLUMMN U TEXHONOMMIA Ha MHHOBALMOH-
HbIA  pbIHOK, peanu3auus cBoer npogykumm u ycnyr. PaboTta
nofpasfeneHnii VHHOBaAUWOHHON WHPpacTpykTypsl HOYplY
no3BoSifAeT [OBOAWNTb MHHOBALIMOHHbIE peLleHus yYeHbIX By3a A0
KOMMepYecKoro NpofaykTa. bonbluias 4acTb MasnbiX MHHOBALMOHHbIX
npeanpuaTnii YHrBepcuTeTa cBA3aHa C MHHOBaLMAMKU B obnacTsax
KOMMbIOTEPHbLIX TEXHONOrMit, 0bpa3oBaHWUA, MallMHOCTPOEHUS,
MeTanypruun, BO30DHOBNSEMON 3HepPreTVkW W aBToMaTM3auuu,
3KONOrMK, reonHbOPMaLMOHHbBIX TEXHOMOTMIA 1 faxke MeLULMNHCKON
TEXHUKMN.

000 «CteHpAn WMHHOBaumv» 3aHMMAlOTCS WMHTEPAKTUBHbIM
obopyfoBaHveM v NPeTBOPSIOT NyYLlMe NHHOBALVOHHbIE TeXHOO-
Ty B CBOW pa3paboTku Ans pa3BuTUS AOLWKONbHUKOB. VIHTepakTnB-
Hble UTPOBble KOMMNEKChl CErofHA He MMeloT aHanoros B Poccnm v 3a
pybexom. B 2018 rogy komMnaHus paspaboTtana HOBbI KOMMIEKC -
«VIHTepakTnBHbIA ckanoppom», nobeaunno B IT-wkone Ypansckoro
depepansHoro okpyra - 3tane Bcepoccuiickoit nporpammbl IT-
START ¢ npoekToM MHTepakTuBHas necoynunua. PopmrpoBaHmnem
coBpeMeHHo obpa3oBaTeNbHOW cpefdbl N8 BY30B, TeXHUKYMOB,
Konnenxen n y4ebHbiX LEHTPOB NPeAnpUaTUiA 3aHNMaeTcs «YuTex-
Mpodwm». Co cBoei npomykuMen OHW ABASIOTCS MPU3HAHHBLIM
nnpgepom Ha pbiHke CHI™ no paspaboTke, cepuiiHOM 1 MenKocepuii-
HOM NPOW3BOLACTBE MHHOBALMOHHOW y4ebHOM NpoayKumnu. YeneLwHo
NpOXoAMT KOMMepLManm3auns pa3paboTok B CeKTope NpOMbILLIEH-
HOCTW W aBToMaTM3aumMu TexHonormyeckux npoueccos. 000 M
«Ypanbckoe apMaTypoCTpOeHVe» OCYLLeCTBIAA BbIXOL Ha MeXyHa-
pogHbin poitok (KHP). 000 «WMHnpomasToMatvka» ¢ MoMoLLbio
CO3[aHHOro afanTWBHOIO W3MepuTens-peryasTopa Ha OCHOBe
MHHOBALMOHHbLIX MOAXOLOB K W3MEpPEHWI0 W ynpasieHuto ¢
1ncrnonb3oBaHWeM caMoobyyalowencs UCKYCCTBEHHOM HeNpOHHOM
ceTn obecrneymBaloT MoBbIWEHWE TOYHOCTM paboTel cucTem
peryinpoBaHus U HafexXHoCcTU paboTbl aBTOMaTU3MPOBAHHbIX
CUCTEM YNpPaBlieHUs TEXHONIOMMYeCKMU NMPOoLLeCccaMu NpeanpusaTunii.

YueHble YHMUBepcUTETa U Masble MHHOBALMOHHbIE NMPefnpusaTUs
NPVHMMaIOT akTUBHOe yyacTe B nporpammax QoHpa copeiicTeus
pa3BUTUIO Mabix GOpM NpeanpuaTUIA B HayYHO-TexHUYeckol chepe
(Porp coperictma nHHoBaumam). 000 «HayuHo-TexHonorMyeckuii
LLeHTp YrepoAHbIX U KOMNO3UTHBIX MaTepuanoB» ofepxano nobeay
B nporpamme CTAPT-2 c npoektom «Pa3pabotka sHeproapdpektns-
HOW TeXHoNorMy MONyYeHUs HOBOro knacca cneu-rpadura c
yNyyYlWeHHbIMY  QYHKUMOHaNbHbIMK XapakTepucTukamu. [lBe
KomaHabl ydeHbix HOYplY Takxe opepxanu nobepy B nporpamme
CTAPT-1.

B 2018 roay B HOYpl'Y oTkpbinvch HOBble MpopbiBHbIE NabopaTo-
pun. B Havane yyebHoro roga — «Ckanofpom», KOTOpbIV pa3MecTuiu
B CropTKkoMMiekce yHuBepcuTeTa. CnopTrBHOe ckanonasaHve —
HOBOE W aKTyaslbHOe HarnpaBieHue, 3TOT BWA CropTa BOLWeN B
nporpammy nethux Onumnuiickux urp B 2020 rogy. OTkpbiTue
cKanoApoMa siBASeTCH BaxHbIM cobbiTveM He Tonbko ans OYplY, Ho
n ond sceit YenabuHckoit obnactu.

B aBrycte 2018 r. Ha dakynbreTe BoeHHOro obyueHus HYplY
COCTOANOCH TOPXECTBEHHOE OTKPbITUE ABYX3TaxHow nabopatopuu
OpOHETAaHKOBOro BOOPYXEHWS W TeXHUKM U pakeTHO-
apTuanepuitckoro Boopyxenus. Jlabopatopus cocTonT 13 YeTbipex
KOpMycoB, pa3MeLleHHbIX B 0fHOM 3aaHunn. OHa no3BonseT BeCTu
NOAroToBKY BCeX CreuuanbHocTell kadenpbl TaKTOBbIX BOWCK —
conpat, cepxaHToB 1 oduLepoB 3anaca. 3aech chywatenn byayt
[eTaNbHO U3y4aTb YCTPOMCTBO BOOPYXXEHMSA 1 TeXHWKW: B NabopaTo-



pUV  pa3sMelieHbl MakeTbl CWNOBLIX arperaToB W pABuratene,
XO[0BON YacTu u Tak panee. JlabopaTopuii Takoro macwTaba u
KauyecTBa HeT HM Ha OfHOM dakynsTeTe BOEHHOro obyueHus B
Poccun.

OceHbto 2018 r. otkpbincs LleHTp TexHonoruin pa3sutns brsHeca
Boicwelt wkonbl skoHoMUKM 1 ynpasnexns HOYplY- eavHcTBEHHas B
Ypanbckom okpyre nnoLLazka no 0byyeHwio CoBpeMeHHbIM TEXHONO0MM-
AM ynpasneHus. 34echb CTyLeHTbl COBMECTHO C COTPYAHMKAaMM BEAYLLNX
pervoHanbHbIX NPeAnpUSTUIA 0CBaUBaOT COBPEMEHHbIE KOHLienuum
Beictpopearupytoero npoussogctsa (QRM), Tubkoro npouseoscTea
(Agile) n Bepexnusoro npovssoactsa (Lean), asnsiowmecs MUpoBbI-
MU TPEHaMM Pa3BUTUA SKOHOMVIKN.

B Hosbpe 2018 r. nauana paboTy yHukanbHas nabopaTopus
«lOYpl'Y-Emerson». 3pecb npefctaBneHbl camble COBpeMeHHble
TEXHONOrWY, MO3BOMSHOLIME MPOBOAUTL MCCNefoBaHWs B obnactu
LMPOBLIX TEXHOSOMMIA aBTOMAaTV3aLWM: NPOBOLHMKM TexHoaornyec-
KX MPOLLECCOB BbICOKOW TOYHOCTW, MOHUTOPUHI TEXHONOrMYecKoro
obopyfnoBaHWs, LMGPOBONA MOHWUTOPUHT, BbIYMUCIEHUS, MODBUNbHbIE
NPWOXEHNS, TO eCTb BCe KIIOYEBbIE 371eMeHTbI LidpoBoI TpaHcdop-
MaLMW NPOMBILLNEHHbBIX NPEANPUSTUIA.

B 2018 Ha kadeppe «[luwieBble u BuoTexHonorvmn» Beiclien
MeavKko-bronornyeckoit wkonsl KOYplY bbina otkpeita «Poccuiicko-
KUTalickas CoBMeCTHas MeX[ayHapoaHas HayyHo-ucciefoBaTesbekas
nabopatopus nuuesblx buoTexHonorui». [anwas nabopatopus
paccMaTpuBaeTcs Kak MepcrnekTMBHash BO3MOXHOCTb AasibHewmnx
0bMeHOB BU3MTaMK, COTPYAHMYECTBa B 001aCTV HayYHbIX UCCNefoBa-
HWIA, COBMECTHOro 0By4YeHWst 1 pa3fnyHbIX akajeMudecknx obmeHos
MeX [y yHMBEpCUTETaMK-NapTHEPaMU.

AN

CONFERENCE

B pamkax MeponpusTWiA, MOCBSALWEHHbIX MeXAYHapoLHON
KoHdepeHumn Lindpposas vHayctpus B HKOYplY npowno oTkpbiTve
yHUKanbHOM nabopatopun dyHKLMOHANbHBIX MaTepuanos.
Bosrnasun nabopatopuio Ceprein Tackaes, [foktop ¢u3snko-
MaTeMaTuyecknx Hayk. Llenb cosgaHus nabopatopun: paspabotka
MaTepuasnos ¢ 3afjaHHbIMU CBOWCTBAMU, MPUrOAHbIX A1s NpUMeHe-
HUS B HOBOWM MEpCMeKTUBHOM TEXHONOTUM CXMXEHWUs rasoB C
NOMOLLbi0 MarHuToKanopuyeckoro apdekra. HayyHoe pykoBoncTso
LaHHOM nabopaTopuelt cornacuacs OoCyWecTBNATb npodeccop
Buiktoputo ®patko (YHusepcuter CeBunibu), BU3UT KOTOPOro B
HOYpl'Y oxxmnpaetcsa BecHon 2019 1.

15 Hosibps 2018 ropa B HOXHO-YpanbckoM rocynapcTBEHHOM
yHVBepCcUTeTE COCTOANOCh OTKpPbITUe Nabopatopun «loT Akapemus
Samsung» Ha ba3se BbicLuei WKoNbl 371EKTPOHNKN U KOMMBIOTEPHbIX
Hayk. OTkpbiTvie nabopatopun — 3To pesynbTaT paboTel No peanvsa-
UMK CoBMecTHOro cornawenuns wexgy HYplY un komnanwei
Samsung. HHo-Ypanbckuini rocyaapcTBeHHbIV YyHMBepcUTET
ofepxan nobefy B KOHKypcHOM oTbope Ha oTKpbITVe nabopatopun
loT Akapemun Samsung, ctas ogHumM 13 10 By30B Poccuu, B KoTopbIx
CTapTyeT NpakT1KO-OpUEHTUPOBaHHas obpa3oBaTesibHas nporpam-
Ma no ViHTepHeTy BeLLen.

13 pekabpsi 2018 roga coctosnock OTKpbITME BTOPOI o4epenu
MexayHapoaHo nabopaTopun MexaHuku, NasepHbiX NPOLECCOB 1
UMGPOBLIX MPOWU3BOAUTENbHbIX TexHonorui. JlabopaTopuio
BO3rnaBisieT npodeccop BbICLIEH HALMOHANBHON WHXEHEpHO
wkonbl CeHT-OTbeHa Oununn BeptpaH. WMHaycTpuanbHbiM
napTHepoM nabopaTtopuu ABASeTCSH BeyLMIA MAPOBOI NPOV3BOAN-
Tenb MeTannypruyeckoro obopygosaHusa SMS-Group.
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HOBOI'O IMOKOJIEHWA
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SALAHN
Pa3paboTka u cospaHue |_| PO E KTA

BbICOKOTE@XHOJIOTMYHOIo = I'Iposeﬂ,eHme l/ICCJ'Ieﬂ,OBaHI/Il;I B obnactu
npoussopcTBa beccTyneH- OCHOBHbIX HanpaBfeHWt pas3BUTUS
yaToro AMpdepeHumab- 1 COBEPLUEHCTBOBAHWSA KOHCTPYKLMIA
T REEIIEAE) I EE MEXaH13MOB MOBOPOTa U CUCTEM

S0 ERIT0) EUEErTL ynpaBneHUs ryCEHNYHbIX JOPOXHO-

ynpasneHus (panee - ~
BIMM ¢ CCY) ins BHeRo- cTpouTesbHbIX MalvH (ganee — [ICM).

POXHBIX U [OPOXKHO- =) ﬂpOBeﬂ,eHVle KoMMekca pac4eTHo-
CTpOUTENIbHbIX MaLlUUH TEOPETNYECKMX NCCIefoBaHNN

HOBOrO NMOKOJIEHUA. 6€CCTy|'|eHLiaTO|—O ,D,l/lq)q)epeHLl,l/laﬂbHOl—O
MexaHu3Ma nosopoTa (nanee - [IMM)
CO CrlefiALIeN CUCTEMON YrpaBeHus
ONA BHEAOPOXHbBIX U [OPOXHO-

nyBsAuKALUNMN CTPOUTEJIbHbBIX MallH HOBOTO

NOKONEHNS.
Hay4Hble 2 Paspabortka v koppekTnposka KI
cTaTby Beccrynenyatoro guddepeHLmansHoro

MexaHV3Ma NoBopoTa Co CeadLLlen
CUCTEMOW yNpaBieHns.
2 M3roToBneHune MakeToB 1 OMbITHbIX
obpasuos BAMI ¢ CCY
L)1 NPOBEAEHNSA UCMbITaHUI
CcTaTbs 1 0TPaboTKM KOHCTPYKLWMN.

B Scopus © MWasrotosneHue Ha base TpakTopos
Tarosoro knacca 100 kH cteHgoB

L7151 BBINOJIHEHWS MCCNefoBaTeNbCKIX,
CTaTbU npeaBapuTesibHbIX U MPUEMOYHbIX
UCMbITaHWIA.

2 [lpoBefeHvie KoMMnekca
1CCNenoBaTeNbCKUX, NpeBapuTeNbHbIX
1 PYEMOYHBIX UCTIbITAHUIA.

o OtpaboTka KOHCTPYKTOPCKMX peLleHni
No pesysbTataM UCMbITaHWA.

© OpraHu3auys BbICOKOTEXHONOMMYHOMO
npou3BoAcTaa becctyneHuatoro
nnddepeHLManbHoro MexaHmsma
noBOpOTa CO CNeAsaLLen CUCTEMOI
yrnpasieHus.

PASPABOTKA BECCTYINEHYATOIO
OAVNOOEPEHUMATIBHOT O MEXAHN3MA
MOBOPOTA CO CHEOALLEN CUCTEMOW
YIPABJTEHVA LJTA BHELOPOXKHbBIX

N JOPOXHO-CTPOUTEJIBHBIX MALLIVIH

PykoBoauTenb npoekTa - JOKTOP TeXHUYecKux Hayk, npodeccop A.A. IbakoHOB

OXVLOAEMBIE
PE3YJIBTATHI
[TPOEKTA

Co3paHue HOBbIX NOTPebUTENbCKUX
CBOWCTB AOPOXHO-CTPOUTENBHBIX MaLLUH,
a VIMeHHo:

9 noBblLLEHNE NPOV3BOANTENBHOCTM
3a CYeT yBeMYeHNs CKOPOCTY BbINOSHE -
HWUS onepaLyii 1 ynyylleHns ynpasnse-
MOCTV Ha KPUBOAIMHEMHBIX y4acTKax
TPaeKTopVK NpW BLIMOHEHNMN TEXHOS0-
FMYeCcKoro LnKna;

S nosbllLeHne 3GPeKTVBHOCTM NCNONB30-
BaHWS 3a CYET yNyULLIeHWS 3ProHOMY -
4eckyx nokasatesiei, CHUKeHUs
YTOMASIEMOCTU OMepaTopa v YpoBHS
TpeboBaHWii K ero KBanupuKaLmu;

9 crepsllas cucteMa ynpasneHns
KPUBOMMHENHBIM [BVXEHNEM
c 0bpaTHOI CBA3bI0 MO YTy 1 CKOPOCTU
noBopOTa, Cco3fatoLLas MpeAnochUIKM
B JasibHelilleM ANs NOoHON aBToMaTh-
3aLMun npoLiecca ynpaBieHus ABUXeHN-
eM MaLLVHbI.

[TEPCIEKTVIBbBI
[TPAKTVHECKOI'O
MCTHOJIb30OBAHA

BesycnosHas npakTuyeckas
peanu3aLusa npoekTa onpefensercs
pPALOM 00bekTUBHbIX GaKTopOB:

[V] BbICOKWM TEXHUYECKMM YPOBHEM

BAMIcCCY, koTopblit He ycTynaerT,

a B HeKOTOpbIX Clly4asix npeBbiluaeT

poccuiickune 1 3apybexHble aHanoru;
M 6naronpusaTHOM KOHKYPEHTHOM

1 KOHBIOHKTYPHOWM CUTyaLMen Ha pbiHKe

cbuiTa;

[V] BbicOKMM NpodeccroHanbHbIM YpoBHEM



konnekTvea cospateneit BAMMcCCY; KX, CUOBBIX M MPOYHOCTHBIX pacyeTos (puc. 2) y3nos
M BeinonHeHvem komnnekca HAOKTP no gocTtuxeHuto BIOMIcCCY, nossonvBLIMiA onpeaennTe reoMeTpuyec-

3HaYEHW TEXHUYECKMX XapaKTepUCTUK, YCTAHOBIEHHbIX Kne napamerpel v obocHoBaTs pekoMeHaaLum Ans

TexHuyeckumu TpeBoBaHUaMM; JanbHeliLlero COBEPLUEHCTBOBAHWS NPOEKTVPYEMOro
M cosnaHvem, napannensHo ¢ paspabotkoit BAMIcCCY, MEXaHnsma.

BbICOKOTEXHOMIOMMYHOI0, poboTN3MpOBaHHOMO M Paspaborara maTematnueckas mogens (aanee - MM

npou3BoACTEa. KPVUBOSIMHENHOrO YNPaBASeMoro ABUXKEHNS ryCeHnY -

HOWM MalUWHbI C CUCTEMOM ynpasieHna 6ECCTyI'IeHL-{aTbIM
MexaHM3MOM MoBOpOTa.

P ESyﬂ bTAT bl Lenbio cozpaHuna MM asnsetca otpaboTka anropMTMoB

ynpasieHna I'VI,EI'pOCTaTVILIeCKOIZ nepep,aqelﬁ MeXxaHM3Ma

VICCNEQOBATENBCKOM  roserers

Ha ocHoBaHuu pe3ynbratoB UMUTAUMOHHOIO MaTeMaTn-

PABOT bl ' |_| OﬂyL_l E H H bl E 4EeCKOro MOLESIMPOBAHUS YNPABIEHNS rMAP00OBLEMHONM

rlepe,u,aqel?l MexaHn3Ma NoBOpOTa TPpakTopa B HEKOTO-

PbIX CTaHAAPTHBIX YCNOBUsAX pa3paboTaH anroputM

B 20 1 8 r. JOMOJHATENBHOTO yNpaBfeHns nofjadeil Hacoca

VI B nepsom nonyroamu 2018 roaa BeinonHeHa npeasapu- MAPOCTATUHECKOM NEPEAAHI, MOBONAOWIMA COXpa-
TenbHas KOHCTpyKTOpckas NpopaboTka MexaHu3Ma HWTL KPUBUSHY TPAEKTOpUN NPV yBENNHEHMM CONPO-
W aHanns pasnnuHbix saprantos BAMIMcCCY, koTopble TVIBNIEHNA [ABVXKEHIIO.

MO3BONMAM YTOYHUTB TEXHUUECKHME 1 TEXHUKO- YTouHeHbl TpeboBaHWs, NpefbaBAfeMble K CleasLLiei
3KoHOMMYecKme TpeboBaHNs K 13aenuio (TexHnyeckue cucTeme ynpasnenus (nanee —VCCY], KoTOpas CayxuT
XapaKTepucTUKU, NMokasaTeny kadecTsa v ap.). ANA NOAABPAKAHNA MOCTOAHHON TPACKTOPMM ABVXKEHNS

M MNpoBeaeHbl NaTeHTHble UCCe0BaHUSA B HaCTU TeXHU- ACM, sapantoit axoiictnkom. CCY npeactasnaer
4EeCKOro YPOBHS U TeHAeHUMIA pa3BuTua. CpaBHUTENb- coboli cuctemy ynpaenenus ¢ obpatHoii ceasbio,

HbIYt aHaNN3 TeXHUYEeCKUX xapakTepucTVK nokasas, YTo KoTopast OcyLLecTBAAET Mpuem 1 0bpaboTky BXOAHbIX
pa3pabatbiBaemblii BAMIMcCCY aBnseTcs KOHKypeHTO- CUrHaNO0B 1 BbIPABOTKY BLIXOAHOTO cUrHana ynpasne-
CNOCOBHbIM, N0 OCHOBHBIM NapaMeTpaM He ycTynaer, HWA B COOTBETCTBUMN C 33A3HHOI NepeaaTodHoi. ccy
a B HEKOTOPbIX Cly4Yasx NpeBbillaeT poccuiickue u BKJIIOHGET B CBOM COCTAB CNBAYIOWME SNEMEHTDI:
3apybexHble aHanorw. - proiicTuk [puc. 3);

] PaspabotaHbl yepTex obuiero suaa (puc. 1) u noacHu- - undposoii rrpockon [c akcenepomeTpom);

TeNlbHas 3anmcka K TEXHUYeCKoMY NpeasioxkeHnto, — AaT4MKK CKOPOCTM BpaLLEHMs BEAYLLNX KONEC;
NO3BOMNBLLNE YCTAHOBUTL KOHCTPYKTUBHbIE 11 KOMMOHO- - MUKPONpPOLLecCopHli 6ok ynpasneHus (MBY);
BoyHble ocobeHHocT BAMICCCY, Takxke npuHLMN ero - aneKTpornapopacnpenenvTens.

paboTbl M B3aMMOAEICTBISA OTAE/bHbIX COCTAaBHbIX BbinonHeH BeIGOP NOKYMHbIX KOMMAAEKTYIOLLMX 31eMeH-
yacrei. ToB nepudepniiHbix yctpoiicts CCY.

M Bo sropom nonyrogum 2018 roga Ha ctaguu sckusHoro M Hapsigy ¢ pacueTHbiMi paboTamu Bbina paspabotaHa
NPOEKTMPOBAHMA BbIMONIHEHa NpeABapuTebHan KOHCTpyKTOpCKas foKymMeHTaumns Ha maket BAMIcCCY
komnoHoska BAMIMcCCY, ero rpynn n 0CHOBHbIX y3/108. v ctenn (puc. 4) ang ncenenoBatenbCkmx UCMbITaHNR
PelueHbl 3afa4m BeIbopa NPUHLUMNMANBHBIX KOHCTPYK- MakeTa.

TUBHbIX peLLIeHVIlZ C y4eToM NpnMeHeHnda TUNoBbIX,
CTaHAapPTU3NPOBAHHBIX U yHl/Id)IALI,IApOBaHHbIX COCTaBHbIX

vacTeit, paHee pa3paboTaHHbIX U UCMbITaHHbIX HAPT H E P |_| PO E KTA

Ha NpaKTVKe Y3108 1 MeXaHU3MOB.
[ BEINOsHEH KOMMEKE NPOeKTUPOBOUHbIX KuHemaTuuec B 000 MK «Xonosble cuctembi»

Puc. 2. KapTHa Hanpsi>keHHOro COCTOSIHUS MOLLeNN
Puc. 1. ®parmeHT yepTexa obuiero suna BAMMcCCY kopnyca BAMI

Puc. 3. Oxoictuk cepun YJ0T ncnonHenne: HD10b1 Handlell Puc. 4. Cxema ycTaHOBKM MakeTa MexaHM3Ma MOBOPOTa Ha CTeHf,
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Pa3paboTka u opraHusa-
LiUa NpOU3BOACTBA
3HeproapPeKTUBHbIX
TPaHCMUCCUM BNS TPaHC-
nopTHbIX cpeacTs (rpy3o-
BbIX aBTOMoGuMnewn

1 aBT06YCOB) C NOBbILEH-
HbIMW NOTPEeBUTENBCKUMM
cBoycTBaMu, obecneuymBa-
IOLLIUX TEXHONOFUYECKYIO
He3aBUCMMOCTb OTeYec-
TBEHHOrO FPy30BOro
aBTOMObMIECTPOEHUS.

NYBAWUWKALMUMU

Hay4HbIX
cTaTteu

cTaTteu
B Scopus

cTaTthbu
B Web
of Science

SALAYV
[TPOEKTA

=

PaspaboTka nepcnekTuBHbIX
TpaHcMUccuin (BefyLLyX MOCTOB) HOBOTO
ceMeiicTBa A8 TPAHCMOPTHBIX CPeacTs
W VX COCTaBHbIX YacTel (kaptep MocTa,
KapTep peLyKkTopa, KONeCHOo-CTynMYHbINi
y3en, 3ybuaTble Koneca ¢
ONTUMM3MPOBAHHbLIMK NapameTpami,
y3en Befyllen 1 BeOMON LLEeCTepeH,
TMNOWAHO-NNaHeTapHbIN
[IBYXCKOPOCTHOW peflyKTop, MMOVAHbIN
peLykTop, aBToMaTnyeckas bnokvposka
avddepeHLmanos, TOpMO3Has YacTb)

C NOBbILLEHHbLIMW NOTPEBUTENBLCKUMM
CBOWICTBaMM, a Takke COOTBETCTBYIOLLINX
NepcneKTUBHbIM MeXAYHAPOLHbIM
TpeboBaHusAM.

Co3faHvie 1 opraHusaums
BbICOKOTEXHOMOMMYHOIO NPOM3BOACTBA
Ha mnowaagax MAO «KAMAS» HoBoro
NOKONEHWSA 3HEPro3hPeKTUBHbBIX
TpaHcmuceui (Beayuyx MocTos) ang
rpy30BbIx aBToMobunelt 1 asTobycos,
obecneynBaloLLX TEXHONOTMYECKYIO
HE3aBWCKMOCTb OTEYECTBEHHOIO
rpy30BOro aBToMobunecTpoeHus.
Oxunpaemblin 3bPekT Npy AOCTUKEHNM

MOCTaB/IEHHbIX uenelﬁ:

=

=

“MnopTo3amMeLlLlieHe MOCTOB 1 ero
KOMMOHEHTOB;

yMeHblUeHve Lyma npu pabote
BefyLL|ero MocTa v ero rasHou
nepegayv;

NOBbILIEHVIE TOMINBHOWM
3KOHOMWYHOCTY TPAHCMOPTHOIO
Cpe[ncTBa;

yAyULEHVe 3KONOrvKn OKpYyXKatoLLLEen
cpenbl;

CHUXEHMe CTOMMOCTH 1 TPYA0EMKOCTU
13roTOBEHNS;

COSLOAHNE BbICOKOTEXHOJIOT MHYHOT O

[MTPOV3BOLACTBA HOBOI O MOKOJIEHNHA

AHEPTO3DDEKTVIBHbLIX TPAHCMUCCUI
ONA TPY30BbIX ABTOMOBWIEN

N ABTOBYCOB

PykoBoauTenb npoekrta - fokTop TexHuyeckunx Hayk A.B. Kennep

2 noBbilleHWe cpefiHel CKOpOCTU
IBVIXKEHWS W TOMINBHON
3KOHOMMWYHOCTY 33 CYET CHUXEHUS
NPOAOIKUTENBHOCTU/YCTpaHe NS
ByKcoBaHMs BefyLLIMX Kofec
B CNOXHbIX AOPOXHbIX YCIIOBUSX,

a Takke B ycnoBusax obneneHenbix
11 3aCHeXeHHbIX Tpacc (B ToM yucne
[U19 TPAHCMOPTHBIX NepeBo30K

B ycnosusix Apktnku, CeBepa,
Cvbwvpu, OansHero Boctoka) nytém
aBToMaTV3aummn 61oKMpoBOK
MEXKONECHbIX Y MEXOCEeBbIX
anddepeHLManos.

OXVOAEMBIE
PEIYJIBTATB
[TPOEKTA

B pamkax npoekTa
npegycMmatpvsatotcst paboTb,
No3BoNSIOLLME OCYLLECTBUTL HaMeyeHHble
Lenv v 3apaun:

9 VHHOBALMOHHO-MEPCNeKTUBHbIE
TexHUYeckune pelLeHns B obnacty
BeZyLLIMX MOCTOB HOBOTO CeMelCTBa
LIS TPHCTMOPTHBIX CpeacTs (kapTep
MOCTa, KapTep pefdykTopa, KonecHo-
CTYNUYHBI y3en, 3ybuaTble koneca
C ONTVMU3KMPOBAHHbLIMKM MapaMeTpamu,
y3€en Befyllei 1 BEAOMOW LLECTepeH,
FMMNOWAHO-NNaHEeTapHbIV
JBYXCKOPOCTHOW pedyKTop, MMMouaHbIN
pefnykTop, aBToMaTnyeckas
bnokvpoBka auddeperLyanos,
TOpPMO3Has YacTb)  C MOBbILEHHbLIMY
noTpebuTenbCKMIU CBOMCTBaMU;

O OonTUMasbHble MHHOBALMOHHbIE
anroputMbl pabotel
3HeproapdeKTUBHBIX TPAHCMUCCUI,



no3BosALLIME J0DUTHCH MaKCUMasbHbIX MokasaTtenem
apdeKTUBHOCTH;

KOMMJIEKC pacyeTHO-TEOPETUYECKMX NCCEA0BaHWIA;
3D-Mofenn 1 KoMMIeKT KOHCTPYKTOPCKOM AOKYMEHTaLmMm
Ha NpOTOTWM;

KOHCTPYKTOPCKME pelleHns no pesynbtaTaMm CTeH0BbIX U
LOPOXKHbIX UCMbITAHWIA arperaTos 1 y3nos;
KOHCTPYKTOPCKME pelleHuns no pesynsratam CTeHA0BbIX U
LOPOXHO-3KCMNYaTaLMOHHbBIX UCMbITAHWIA
MaKeTHbIX/0MbITHBIX 06pa3L08 (Fpy30BbIX aBTOMObKNEN
v aBTobyCOB);

KOHCTpYKTOpCKas [IOKyMeHTaLMs No pe3ynstataMm
UCMbITAHWIN arperaToB W y3/0B;

KOHCTpYKTOpCKas AOKYMEHTaLMs No pesyssTatam
UCMbITaHUI MaKeTHbIX/OMbITHBIX 06pa3LoB (rpy30BbIX
asToMobunein 1 asTobycos);

METO/b! MOBbILLEHUS CTAaTUYECKOM N LNMKIMYECKOM
MPOYHOCTU KOHCTPYKLIMK, TAFOBO-AMHAMUYECKMX
XapakTepmuCTMK OTHOCUTENIBHO CYLLIECTBYIOLLMX aHaNoroB
(koHKkypeHTOB);

HOBble MeToabl GopMo0bpa3oBaHns MaTepUanos;
aHanM3 KOMMOHOBOYHbIX PelleHunii 1 onpefeneHune
KOHCTPYKTMBHbIX NapamMeTpoB MaKeTHbIX/OMbITHbIX
obpasuos;

COCTaB M KOMMJIEKTHOCTb OCHALLEHUA HOBbIX
TEXHOOMMYECKMX Y3108 U KOMTIEKTYHOLLIMX

IS CEePUIHOMO M3roTOBNEHUS TPAHCTMOPTHbBIX CPEACTB;
onpefesneHne onTMMansHo-NPUOPUTETHOMO Bbibopa
NOCTaBLUMKOB Cblpbs 1 MaTepuanos B PO,

Ha TEPPUTOPUM TAMOXEHHOTO CO33;

TpeboBaHWs Mo CO3LaHMI0 aBTOMAaTU3VPOBaHHbIX
pabounx MecT (BkN0Yan Cneyyani3npoBaHHble
BbIYMCIWTENbHBIE PECYPCHI, MporpaMMHoe obecrnevetne,
MeToawKU, cTeHoBoe obopyaosaHue;

nccnepoBaHne U aHanma BO3MOXHOCTU NMPYMEHeHNs
ansTepHaTVBHbIX (pe3epBHbIX) BUAOB Chipbs,
maTepuanos, nonybabprkaTos, KOMNAEKTYIOLLMX;
KOHeYHbI NPOAyKT — BeAyLLME MOCTbI FPY30BbIX
aBToMobunen 1 aBTobycoB v X CoCTaBHbIE YacTu.

[MEPCIEKT/BbI
[TPAKTNHECKOT O
MCTOJIb30BAHWHA

PaspabateiBaeMble sHeproaddekTMBHbIE TPAHCMMCCKN

ByyT MCMoNb30BaTLCS B TPAHCMOPTHLIX CpeAcTBax (rpy30Bbix

asToMo6uUnsx 1 aBTobycax) ¢ NoBbILEHHLIMM
noTpebuTeNbCKMMY CBOMCTBaMMU.

PE3YJIBTATbBI
NCCNEOOBATENTBCKOM
PABOTbI, NMOJTYHEHHDBIE
B 2018 r.

M M3rotoBneHsl CoCTaBHbIE YaCTV OMbITHbIX O6pa3LLOB

rMnouaHeix Moctos asTomobunen KamA3 5490 nog 11,5 T;

5308 - nop 10 T; 65206 - nop 10 7 (3agHwii, cpeaHuin);
4307 - nop, 6 T, NpoBefeHbl X CTEHA0BbIE UCMbITaHUS, a
TakKe NpoBefeHbl NpefBapuTesbHble CTeHA0BbIe

MCMBITaHWSA OMbITHBIX 06Pa3L0B MMNONAHBIX MOCTOB

asTomobunen KamA3 5490 - nog 11,5 1; 5308 - nog, 10 T;

65206 - nop 10 T (3agHnit, cpeanuin); 4307 - nop 6 7.

] M3rotoBneH akcnepuMeHTanbHbIi obpasel, rmnonaHo-
nnaHeTapHoro MocTa asToMobuna KamA3 65208 nop,
Harpysky 10 T. 1 npoBefeHbl ero MccnefoBaTenbekme
UCnbITaHNS.

[MAPTHEPbBI NMPOEKTA

M 000 «YpanbCkunii MexaHU4eckunii 3aBoa»;

M 000 «KnurkeHbepr»; 000 «ABaHC MHXUHUPUHT;
M AO «Ypanbckuii Hay4HO-TEXHONOMMYECKMIA KOMIIEKC;
V] 000 «CapaTtoBckuil 3aB0f LIECTEPEH.

|—I/II'IOI/I,D,H|:>II;I MOCT rpy30noAbeMHOCTbIO 6 TOHH and aBTO6yCOB
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®ENEPANIbHASA LEENIEBAA NPOrPAMMA

Lienbto npoekTa
siBnsieTcs paspaboTtka
3Hepro3¢p¢peKTUBHOM

M 9KOJIOFTMYHOW TEXHO-
NOrMn HaHeceHus
TBEPAOXPOMOBbIX
NOKpbLITUI Ha JeTanu,
npepcTaBnasowme
coboi Tena BpalleHus.
TexHonorusa Takxe
LOo/KHa obecneymnTb
opraHusauuio npouecca
3aMKHyTOro LuKna
XpoMupoBaHus b6e3
coobLeHMs ¢ oKpy>Kalo-
Len cpepomn, 4To
No3BOJIUT 3HAYUTEJNIbHO
CHM3WUTb HarpysKky Ha
oKpy>KatoLLyto cpeay u
obcny>xnBatoLwmim

nepcoHan 3a cuyet
oTcyTcTBMS BbibpocoB
TOKCUYHbIX COEAUHEHUI
XpoMa.

NYBAUKALMUMU

4

MHOLEKCUPOBAHWE

Hay4Hble
CTaTbM

cTaThu
B Scopus

HAHEC
[10KPb

TN HA T

CO3OAHVE SHEPT O3OOEKTI
/I AKOJIOTNYHOW TEXHOOT
-HA TBEPLIOXPOMOBbBIX
'EJ1A BPALLEF

SAIAUA
MPOEKTA

CospaHvie 1 pa3sutne B Poccrn HOBbIX
9HeproapHEKTUBHbIX 1 3KONOTMYHbIX
TEXHOOMN HaHeCEHNSA XPOMOBbIX
NOKPbITWIA, KoTopble Havbonee BocTpebo-
BaHbl KPYNHENLIMMMN HALMOHaNbHbIMK
NpeAnpUATUAMMU MaLLMHOCTPOEHMS 1
MeTannypruu.

OKNOAEMbBIE
PE3YJIBTATb
[TPOEKTA

1. PaspaboTtka onTManbHbIx pexxrMmoB
yCTaHOBOK XPOMMPOBaHUS.

2. 0bL1as KOMNOHOBKA M KOHCTPYKLMS:
2 nabopaTopHoOii YCTAHOBKM C HEMOLBWIX-

HOW 271eKTPONNTMYECKON BaHHOMN

LJ19 XpOMMPOBAHWS 3aroToBoK AvameT-

pom fo 140 mm, gnuHoit go 1000 mm;

2 nabopaTopHOW YCTaHOBKM C MOABUXKHOMN
371eKTPOIUTUYECKOW BaHHON

[19 XpPOMMPOBaHWS 3aroToBOK AVaMeT-

pom go 320 MM, gnuHon fo 2000 Mm;

O NPOMBbILAEHHOIO KOMIJIeKca

I19 XPOMUPOBaHMWsS 3aroToBOK AMaMeT-

pom fo 320 MM, gnuHoit go 4000 MM

(c BO3MOXHOCTBIO MoCNeaytoLLero

yBenuyenva no 8000 mMm).

3. Co3paHve cneumnanmanpoBaHHoro
OnbITHOrO NabopaTopHO-Npon3BOAC-
TBEHHOTO y4yacTka ¢ obecneyeHvem
TexHonornyecknm obopynoeaHmem ans
HaHeCeHVs TBepLOXPOMOBbIX MOKPbITUIA.

BHOW
4

A

PykoBoauTenb npoekTa — KAaHAMAAT TEXHUYECKMX HayK, goueHT [1.B. Appawes

4. N3roToBneHue IKCMepnMeHTalbHbIX
O6p83LI,OB C TBEPAOXPOMOBBLIM MOKPbITUEM.

[TEPCIMEKTVIBbI
[TPAKTVHECKOIO
NCTMOJIb30BAHVIA

Pa3pabotaHHas TexHonorvst 1 13roTos-
NIeHHbIVi B COOTBETCTBUMW C NPeasIoKEHHO
TEXHOSOr1e MOIHOMO 3aMKHYTOrO Liyk/a
N1abopaTopHbIN OMbITHBINA KOMMNEKC
XPOMMPOBaHWS NO3BOAWT B MOC/IEAYIOLLEM
HaHOCWTb MOKPbLITUSA Ha AeTanu BaskoB
1 TYAPOLMIMHAPOB — OLHOMO 3 OCHOBHBIX
BWIOB NMPOAYKLWW, BbiNyckaeMoit VHaoycTpu-
anbHbiM naptepoM — 000 «Ypansckui
VHXVHUPUHIOBBIA LIEHTP».

Pa3paboTaHHyto TexHosorvo, ABASIOLLYI0-
CSl pe3ynbTaToM NpoekTa, BO3MOXHO byaeT
MHTErpMpoBaThb NPakTUYECKK B Kaxpoe
npefnprsTUe CTaHKOCTPOWUTENBHON OTpachy
Be3 bonbLLKX 3KOHOMUYECKMX 3aTpaT
1 B KOPOTKME CPOKM, MOCKONbKY TEeXHOMOMMS
He TpebyeT cneLmduyeckoro foporocrosiLe-
ro v gebuumTHOro obopynoBaHus.

Bo3MoxxHble noTpebutenu oxxnpaeMbix
pesynbTaToB

[NepBbIM NoTpebuTeneM pesynsraTos
[MHW cranet VHoycTpyanbHblii napTHEP —
npeanpusatie 000 «YpanbCKnit MHXUHN-
pUHroBbIN LeHTp», ¢ 2011 r. ocywecTensio-
Lee paboTbl N0 BHEAPEHWIO ankTepHaTVB-
HbIX TEXHOJOMU HAHECEHNS YPOYHSIOLLMX
NOKPLITUI Ha feTanu MalnH MeTannypru-
4ecKoro 1 MPOMBbILLAEHHOTO 0bopya0BaHUS.

OnHako notpebutens pesynstatos — 310
He TONbKO faHHoe NpeanpusaTHe; yH1Kab-
HOCTb pa3pabaTbiBaeMol TEXHONOMMN B TOM,



YTO MoNyYaeMble Mpu ee peanv3aLny TBEpPLOXPOMOBbIE
NOKPBLITUS LMAVHAPUYECKMX 3ar0TOBOK HaldyT NMprYMeHeHKe
BO BCEX OTPaC/AX MPOMbILUAEHHOCTW, e TpebyloTcs ynydllieH-
Hble MPOYHOCTHbIE ¥ KOPPO3MOHHbIE XapakTepucTkL obopyno-
BaHWS, @ 3T0 NPeANPUSTUS MaLUMHOCTPOUTENBHOW OTPaC/N,
NpUBOPOCTPOEHNS, OTPACAM THKENOr0 MaLLUMHOCTPOEHWS 1
CTaHKOCTPOEHWSA.

PE3YJIbTATB
NCCEJOBATE/IbCKOW
PABOTHI, MNMOJTYHEHHDBIE
B 2018 r.

1. PazpaboTaHa 3cKk13Hasi KOHCTPYKTOpCKas [JOKYMeHTaLMs Ans:

] nabopaTopHoit yCTaHOBKM C MOABUXKHOM 3NEKTPOAUTUYECKON
BaHHOW A9 U3rOTOBMEHNSA XPOMMPOBaHHbIX AETANeN;

M komnnekca BcrioMoraTesibHoro 0bopyaoBaHNs;

M onbiTHoro 0bpa3stia NpoMBILLIEHHOTO KoMMneKkca Ans
M3rOTOBNEHWS XPOMUPOBAHHbIX leTanei;

M crcTeMbl 3aLLMTI OKpY>KaloLLe cpefbl Ans NabopaTopHoi
YCTaHOBKM C MOABWXHOM 3/EKTPONUTAYECKOI BaHHOW;

M cucTeMbl 3aLLMTLI OKpYKaloLLe Cpefibl A1 OMbITHOMO
obpasLia NPOMbILLIEHHOrO KOMMNEKCa;

M skcnepuMeHTanbHbIX 06pa3LoB C TBEPAOXPOMOBbIM
NOKPbITVEM, U3rOTOBAEHHbIX MO TPALULMOHHON 1 3KCNepu-
MeHTa/IbHOM TeXHONOMUAM.

2. 3roToBneHbl: nabopaTopHas ycTaHoBKa C MOABVXKHOWM

3NEKTPONUTUYECKON BAHHON N1t HAHECEHWSI TBEPLOXPOMOBbIX

NOKPbITUIA; cUCTEMA 3alUMThl OKPYXKaloLLEN cpefipl; chcTemMa

yrpaBieHns TEXHONOMMYECKMM MPOLLECCOM XPOMUPOBaHUS.

3. [NpoBepeHbl MccneaoBaTenbCkMe UCMbITaHWS SKCNepUMeH-

TasbHbIX 06pa3LOB XPOMUPOBAHHbIX [leTaneld; BbiNoHeH

aHanM3 pesynsTaToB MCCNeLoBaTeNbCKMX UCMbITaHWIA 3KCnepy-

MeHTasIbHbIX 06pa3LLOB XPOMUPOBAHHbIX feTanei.

[APTHEP TMPOEKTA

M 000 «YpanbCKuit MHXUHAPUHIOBbIN LIeHTP>»

HO,D,BI/I)KHB‘F! KapeTka C 3J'IEKTpOJ'II/|TI/I'4€CKOI7| BaHHOM

XpoMmpoBaHHble obpasLibl

YcTaHoBKa ¢ ITO,EI,BVIXHOI;I 3ﬂeKTpOJ'II/ITl/ILIeCKOI;\ BaHHOM LA HaHeCeHUA TBepL0XPOMOBbIX I'lOKprTVIl;I Ha Tesla BpalleHna
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®ENEPANIbHASA LEENIEBAA NPOrPAMMA

PaspaboTka koMnnekca
Hay4YHO-TEXHUYECKUX
peLueHni, HanpaBfieH-
HbIX Ha co3paHue
HOBOW UHTErpUpoOBaH-
HOW caMoHacTpauBalo-
Lwencsa cucTeMbl
yNpaBneHus CJI0XHbIM
TEXHOOrMYeCcKnM
KOMMAeKCOM Npou3Bo-
LCTBa, nepefayu

1 notpebneHus Tenso-
BOW 3HEPruun n Boabl

Ha ocHoBe BIM- n BEM-
TEXHOI0FUI C NpUMeHe-
HUEM NpeauKTUBHOIO
aHanu3a AaHHbIX
6ecnpoBoAHbIX

CeHCOopoB U UHTEeJJ1eK-

TyanbHbIX MUKPOMNPO-
LLeCCOPHBIX YCTPOWCTB
(nanee - Cuctemsl).

Mepuvop BbinonHeHus npoekTa 2018-2020 rr.
YHukanbHbI upeHTUPUKaTop npoekta RFMEFI57818X0265

3ALAUN
MPOEKTA

2 [lonydeHune 3HAYMMBIX HaY4YHbIX
pe3ynsTaToB B 06NacTW MHTENNeKTY-
aNbHOro aHann3a AaHHbIX, napanienb-
HbIX BbIYVMCIEHWI U MPOrHO3MPOBaHMS.

© [lonyveHre 3HaYMMbIX HayYHbIX
pe3ynsTaToB B 061aCTV KOMMAEKCHO0
ynpasneHus Tenno-, BoLocHabxeHneM
notpebuteneit n onTuMmsaumnmn pabotsl
MCTOYHVKOB TEMNOCHABXEHNS.

OKMNIOAEMBIE
PESYJIBTATb
[TPOEKTA

ANropuUTMbI HTENNEKTYanbHOro
aHanu3a AaHHbIX, OLEHKMN X JOCTOBEPHOC-
TW, MOMCKa aHOMasIbHbIX 3HAYeHNIA,

a Takxe MeTOf0B BOCCTAHOB/IEHNS
NPOMYyLLEHHbIX AaHHbIX; yripaBaeHus
Tenno-, BofoCHabXeHVeM Ha 0CHoBe
KpaTKOCPOYHOIO MPOrHO3MPOBaHUS
noTpebneHns aHepropecypcos Ha ypoBHsX
notpebutens (keapTupsbl), 30aHna

v mMeranonuca. [porpamMmHoe obecneye-
HU1e 3KCnepuMeHTanbHoro obpasta
CucteMbl. 3kcneprMeHTasbHble 0bpa3Libl
pafMoMofyns A1t KOHEYHbIX YCTPOCTB
(MHTENNEKTYanbHbIX CEHCOPOB 1 UCMOJHN-
TENIbHbIX MEXaHN3MOB) C BO3MOXHOCTHI0
aHanuTyeckoi 0bpaboTkn faHHbIX U
NPOrHO3MPOBaHWS; LLN03a UHTENeKTyaNb-
HOW CEHCOPHOW CeTW; aBTOHOMHbIX
VIHTEsNIeKTyalbHbIX CEHCOPOB

PA3PABOTKA MHTEMPMPOBAHHOW CAMOHACTPAN-
BAIOLLIEMCA CUCTEMbI YNPABEHA C/10XKHbLIM
TEXHONOT MHECKNM KOMTTJTEKCOM TTPOVISBOLCTBA,
NEPEJAYN 1 MOTPEBNEHNA TEMI0OBOM 3HEPT AU

1 BOObl HA OCHOBE BIM- 1 BEM- TEXHO/IOM M

C NMPUMEHEHVEM TTIPELANKTVBHOTO AHAJTNSA JAHHbBIX
BECIMPOBOLHbBIX CEHCOPOB I MHTEJUIEKTYAJIBHBIX
MIIKPOMPOLIECCOPHbIX YCTPOWCTB

MpoekT BbINONHSAETCA NpU PUHaAHCOBOW Noaaep>kke MuHobpHayku Poccumn B pamkax peanusauum
depepanbHoO LeneBoit NporpamMMel
«MccnepoBaHus U pa3paboTku No NPUOPUTETHLIM HaNpPaBNEHUSIM Pa3BUTUS HAYYHO-TEXHOJIOMMYECKOro
koMmnnekca Poccum Ha 2014-2020 roabi»
CornaweHue B 36 N2 075-02-2018-209 ot «27» Hosi6psi 2018 r., BHYTPEHHWI HOMep cornalleHuns

PykoBoguTenb npoekTta - AOKTOp TexHM4Yyecknx Hayk A.J1. Kaptawes

LaB/IeHUs 1 TemnepaTypbl C pagnoMoay-
feM fanbHero paguyca fencrans

C BO3MOXHOCTbIO aHaMTUYECKON
06paboTkn faHHbIX 1 MPOrHO3MPOBaHNS;
aBTOHOMHOIO UHTENNEeKTya bHOro
TepMoperynaTopa co BCTPOEHHbIM
CeHcopoM TeMnepaTypbl Bo3ayxa

B NOMeLLEHNN C pagnomMoaynem
JanbHero pagvyca AeicTBUS 1 BO3MOX-
HOCTbIO aHanuTU4ecko obpabotkn
JAHHbIX 1 MPOrHO3MPOBaHVIA; aBTOHOM-
HOrO MHTENNEKTYaNbHOro KBapTUPHOIO
BOAOCYETYMKA CO BCTPOEHHbIM 3amnop-
HbIM KNanaHoM 1 CeHCOpoM Temneparty-
pbl C pasMoMOoayNeM AanbHero pasuyca
LeNCTBUSA N BO3MOXHOCTbIO aHanuTuyec-
Kot 06paboTku AaHHbIX 1 MPOrHO3MPO-
BaHWs. KCnepuMeHTanbHbIM obpasel
CucteMbl B Lie/IOM.

[TEPCTEKTVBbI
[TPAKTNHECKOIO
VCTTOJIb3OBARVIA

PaspabotanHyio B pamkax [MTHW cucremy
YNPaBEHNs CIIOKHbIM TEXHONOMMYECKMM
KOMMIEKCOM MPOV3BOACTBA, Nepefaqn
1 NoTpebneHns TennoBo SHeprm v Bogpl
Ha ocHoge BIM- 1 BEM- TexHonorui
C NPUMEHEHNEM NPEAVKTUBHOIO aHanm3a
JaHHbIX BeCrpoBOAHbIX CEHCOPOB
N VHTENNEKTYanbHbIX MUKPOMPOLLECCOPHBbIX
YCTPOWICTB MOXHO ByaeT BHeapUTb
Ha NPOMBILLEHHbBIX NPefnpUATHNX,

a Takke 0bbekTax XUANLLHO-KOMMY-
HanbHol cohepbl.



PE3YJIBTATB
NCCNELOBATE/ILCKOW
PABOTbI, TTOJTYHEHHBIE
B 2018 .

[NpoBeaeH aHanUTUYeCcknin 0b30p coBpeMeHHOoM
Hay4YHO-TEeXHUYECKOM, HOPMaTUBHOW, METOLUYECKOW
NINTEpATypbl, 3aTparnBatoLLe HayYHO-TEXHUYECKYIO
npobnemy, nccnefyemyio B pamkax npoekra. lposefeHs
TeopeTuyeckune nccnefoBaHng: pexxnmMos paboTsl cucTem
Tenno-, BOAOCHabXeHNSA N METOL0B KOMMIEKCHOIO
ynpaseHnsa MK C BbIIBJIEHNEM KPUTEPHEB 3aBUCHUMOCTY
C y4eTOM COBPEMEHHbIX MOAXOL0B K OLLeHKe
3bPeKTUBHOCTAN NCMONBb30BaAHMSA S3HEPTUN; METOLL0B
NOCTPOEHNS KNMbepPrnanyecknx CUCTEM Ha OCHOBE
BecrnpoBOAHbIX CEHCOPHbIX CeTel HoNbLWON JanbHOCTU

TpeXMepHaﬂ Modenb 30aHna

CeBepHbiit pacag kopnyca 3A

V aHanu3 cyLlecTByOLL VX Mogenel Tpadurka U NPOTOKONOB
MapLupyTv3auumn u T. A. PaspaboTtaHa cxema
GYHKLMOHANBHOW CTPYKTYpbl MHTErPUPOBAHHON
caMoHacTpaunBaLLencs cucTeMbl ynpaBneHns CaoXHbIM
TEXHONOTMYEeCKMM KOMMAEKCOM NPOU3BOACTBA, Nepedayn
1 noTpebneHuns Tennosov aHeprnn 1 Boabl. Pa3paboTaHsl
MMUTaLMOHHbIE Mofdenu (3 Mogenwn] TennosHepreTuyeckmx
NpoLLeccoB B crcTeMax Tenso-, BOAOCHabxeHNs

c npuMereHneM BIM- 1 BEM- texHonormii.

[MTAPTHEPBI TTPOEKTA

M WHoycTpuanbHeli napTHep npoekTa — 0bLiectso
C OrpaHWYeHHo 0TBETCTBEHHOCTLIO «Pycckas
npubopocTpouTensHas kopnopauns «Cuctemsl
ynpaBReHns».

M Cowncnonuutens npoekta — O6WeCTBO C orpaHUYeHHo
0TBETCTBEHHOCTbIO «HXXHO-YpanbCKuIA MHHOBALMOHHO-
TEXHONOTMYECKUIA LLEHTP».

TexHonorus Turbo roaming

b | ool

W UL TLULE B R BT e s e

CeBepHbiit dacap kopnyca 3A_TennoBoe cocTogHMe
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®opMupoBaHue
NoNOXKMTENbHOIO0
obpasa Poccuum

3a py6exxoM, noBbiLe-
Hue ee MeXAYHapoaHo-
ro astopuTteTa. [lpog-
BWXKEHWUE PYCCKOro
f3blka U 0bpa3oBaHuUs
Ha pyCcCKOM si3blKe KakK
OCHOBbI MeXAyHapop-
Horo guanora. Co3pa-
HMe NapTHEpPCKOW ceTu
L,eHTpoB nog, bpeHpoM
«WHecTutyT MNywknHa»
C Lienbio NpPoABUKEHUS
pyccKoro si3blka

B MMpPOBOM obpa3oBa-
TeJIbHOM MPOCTPaHCTBE.

NYBAUKALMUMU

Hay4Hble
CTaTbyU

LleHTpoB
«WHcTuTyT
MywknHa» B KHP

MHOLEKCUPOBAHWE

cTaTha
B Web
of Science

cTaTby
B XXypHanax,
BXOASALLUX

B nepeyeHb BAK

3ALAUN
MPOEKTA

2 PaspaboTtats, anpobrposaTth
Y BHEAPUTbL KOMMIEKC MeponpusaTHii,
obecneunBaloLLIMX AeiNCTBEHHbIE
MexaHW3Mbl MONyNApM3aLLMmn pycckoro
A3blka U KynbTypbl Poccun cpeau
MHOCTPaHHbIX rpaxaaH: KOHKYpCbl,
onvMnnagsl, KoHbepeHUMn 1 gpyrve
MeponpuaTus, cnocobcTeyiolime
paclmperunio cdepsl GYHKLMOHUPOBa-
HWUS pPycCKOro f3blka, popmupyloLime
ToflepaHTHOEe OTHOLUEHWe K CTpaHe,
Hapoay, KyneType, 0bpa3sy Xun3Hu.

O Pa3pabotath 3dpdekTVBHbIE MEXAHN3-
Mbl Hay4YHO-METOMNYECKON 1 pecyp-
CHOW nofaepxkun obpasoBaHums
Ha pycckoM a3bike B Poccun n B Kutae
(B ToM Yncne ¢ ucnonb3oBaHeM
OVICTaHUMOHHbIX TEXHOOMMIA).

© Pa3BunBaTh MHTEPEC K U3YYEHUIO
PYCCKOro A3bIKa Yy MHOCTPAHHbIX
rpaxniaH nocpencTsoM cneunduyec-
KMX, LOCTYMHbBIX, NONYASPHbBIX
1 BoCcTpeboBaHHbIX B MOOAEXHOMN
cpene dopm.

OKNOAEMbBIE
PE3YJILTATDI
[TPOEKTA

Komnnekc npoBefeHHbIX MEPONPUATHIA
NpefocTaBuT: BO-NepBbIX, 3GPeKTHYyIo n
NPOAYKTUBHYIO GOPMY MEXHaLMOHANbHOIO
M MeXAyHapoAHOro obuleHns; Bo-BTOPbIX,
dopMy TpaHCAALMN pyCCKOW naew,

/|E

3 KHP HA BA3E OPTAHM3ALNN,
SELYLLX ObYHEH
HA PYCCKOM HASbBIKE

PykoBoauTenb npoekTta — okTop ¢punonornyeckux Hayk, npopeccop E.B. XapueHko

BOMJIOLLEHHO B Ny4yLivx obpa3uax
PYCCKOWM MaTepuanbHON 1 LyXOBHOM
KYNbTYypbl KaK OCHOBbI KOHCONMAALNM
obuecTBa; B-TpeTbMX, GOPMY BAUAHNS
Ha YMOHaCTpOeHUs, nNpex/ie Bcero,
MOSI0A0r0 NMOKOSIEHUS, KOTOPOE LOSIKHO
BocnpuHumMaTh Poccuio kak cTpaHy
BbICOKOrO CTaTyca, npuBaeKaTenbHyto

B Nf1aHe NoANTMYECKOro, 3KOHOMNYECKO-
ro, KyNbTypHOro B3aMMOLENCTBUA U
COTPyAHMYeCTBa.

B pesynbraTe npoekTa pa3paboTaHa
cMcTeMa KOMMIEKCHOM Hay4YHo-
MeToAMYecKoi Nnoanepxkmn obpasoBaHms
MHOCTPaHLEeB, M3y4aloLLWX pyCCKUt A3bIK,
co3paHa addekTMBHaA MeToAKa,
KOTOPYIO MOXHO MCM0/1b30BaTh B
Ka4ecTBe YHMBEPCANbHOM NpakTUKM
NPOABWXKEHNS PYyCCKOro f3blka v
0bpa3oBaHNs Ha pyCcCKOM s3blke
3a npefenamu Poccun. B pesynbrate
peanu3aunu NpoekTa yKpenieHbl
MO3MLMK PYCCKOTrO A3blka, a Takxe
POCCUICKON HayKu, KynbTypbl U
0bpasoBaHuNs B LETCKOW 1 MONOLEXHOW
MeXAyHapoLHOW cpefe.

[TEPCHEKTBbI
[MTPAKTUHECKOIO
CT10JTIb30BAHNA

[NepcnekTrBbI UCMOB30BaHKS B Hay4YHO-
MeToanYeckoi chepe HalayT NpUMeHeHue
B:00M1aCTW 3aLWUMTbl, NOAAEPXKKN 1 Pa3BUTUS
pYCCKOro si3blka:

O B pe3y/bTaTe NpoekTa paspaboTaHa

M BHe[peHa YHVIKaslbHasi MeToAvIKa,

no3BosistoLLas obecneunTs NoaaepxKKy



1 pa3BUTME PYCCKOro A3bIKa, YCOBEPLUEHCTBOBATL NporpaM-
My MPOABWXeHWs KynsTypel Poccum 3a ee npegenamu;

O NpoABMXKEHWW 06pa30BaHVs Ha PYCCKOM #3blke Yepe3
0byyeHwe pycckomy si3bIKy.
3KCNopT poccuitckoro obpasoBaHus 3aBUCKT OT KOAMYECTBa
NofleN, B TOM UK MHOW Mepe 3HaOLLMX PYCCKUI A3bIK
n kynbtypy Poccum. CozpgaHve noctynHoi obpa3oaTenbHom
cpefbl NO3BOSINT 3aMHTEPECOBaHHbIM MOTEHLMabHbIM
obyyatoLLmMMEs HayaTb CamMOoCTOsITENbHOE M3yYeHWe pyccKoro
A3blka, NPeoAoNeB MUd 0 ero COKHOCTU.

PE3YJIBTATDI
NCCNEJOBATE/IbCKOW
PABOTBI, TMOJIYHEHHDBIE
B 2018 .

M B 2018 roay coznaHa ceTb LeHTpos «VHCTUTYT MylkuHa»

B Kntaiickor HaponHoin Pecnybnvike, coctosiLen u3

9 LeHTpOoB. LleHTpbl OTKPbITHI B Takux ropofax, kak: [lekumH,
TaHuzsaHb, LaHbaH, YxaHukoy, CloiyaH, XaHbuxoy.
Co3naHa KoMnnekcHas cncteMa obpasoBaTesnibHbIX,
Ky/IbTYPHO-TPOCBETUTENBCKNX MEPOMNPUATUIA, OPUEHTHPO-
BaHHbIX Ha MONYNSpPMU3aLLMi0 PYCCKOro A3bIKa U KYALTYpbI
Poccun B MrpoBoM coobuiectse. [NpoBeaeHa cepust HayyYHO-
0bpa30BaTenbHbIX, KyNbTYPHO-MPOCBETUTENBCKUX MepOonpus-
TV, HanpaBneHHbIX Ha BoBsleYeHne Monogexu Poccum

1 Knutas B COLMOKYNBTYPHBINA KOHTEKCT POCCUICKOrO
[lyXOBHOI0 MPOCTPAHCTBa: NMPoBefeH KOMMIeKe Meponpus -
WA N9 KUTaUCKMX LUKOMBHWKOB 1 CTYAEHTOB: OHMAMH-
ONMMMMaZa Mo PyCCKoMy si3biKy, KOHKYPC NMPOEKTOB Mo
Nonynapv3aLmMm pycckoro a3bika; GOTOKOHKYPC; KOHKYPC
pyccKol kannurpadum.

V] OpraHu3oBaHbl U NpoBefieHbl KypChl MOBLILLEHUSA KBanidu

3akntoyeHune cornawerms ob OTKPbITUW LieHTpa <<MHCTMTyT
HyU_IKMHa» B LLI3HbAHCKOM TEXHONOrMYECKOM yHuBepcuTete

Pextop tOYpl'Y AJ1. LLlectakoB, NpopekTop No Mexa. AesT-T1
0.H. AApowerko, Ha oTkpbITUK LeHTpa «HCTUTYT MyliknHa»
B KutaiickoM HedpTsHOM yHMBEpCUTETE.

Kaumw, BebrHap 1 MacTep-Kfacchl, Hanpas/ieHHble
Ha pelleHne NpaKTUYecKkMxX 3afay, BO3HUKAOLLWX Y
nHocTpaHLes. Mpusneyero bonee 1000 MHOCTpaHHbIX
YYaCTHVKOB MEPOMPUATUIA.

M CospaH caiiT naptHepckoii ceTu «MHCTUTYT MytiknHas»
FOYpI'Y [pushkin.susu.ru)

HAPTHEPbIHPOEKﬂA

M TocynapcTBerHbIit MHCTUTYT pycckoro s3bika UMeHi A.C.
MywkuHa (r. Mocksa, PD);

[YaHbLOYHCKMIA YHUBEPCUTET MHOCTPaHHBIX A3bIKOB

1 MexayHapogaHoi Toprosau (r. [yaHbyxoy, KHP);
USKIHYKOYCKMIA YHUBEPCUTET a3poHaBTVKM (I, YKaHUxOY,
KHP);

CroituaHckuin yrmsepewntet (1. Yioiiuan, KHP);
XaliHaHbckuit yHsepcuTeT (r. Xaiikoy, KHP);

XalHaHbCKMil aBuaLMoHHbIN yHuBepcuTeT (. Xaiikoy, KHP);
MeknHCKNiA yHuBepcuTeT a3bikoB 1 kynbtyp (1. Mekun, KHP);
MekunHcknin obbeamHeHHsIn yHsepenter (r. MekuH, KHP);
LLIsHbAHCKMI TexHonorvdeckuin yHeepenTeT (1. LLsHbsH,
KHP);

UK3L3AHCKMIA YHUBEPCUTET MHOCTPaHHBIX A3bIKOB

(r. Xanbuxoy, KHPJ;

UK3USAHCKMIN OKeaHUYeCKMiA yHBepeuTeT (I, YxoyLiaHs,
KHP);

TAHBLU3WHBCKMIA YHUBEPCUTET MHOCTPAHHbIX A3bIKOB

(r. TaHbU3sHBL, KHP);

CeBepo-KMTANCKMIN 3N1eKTPO3HEepreTUIYeCcKnii YHBepCuUTeT
(. Nekwmn, KHP);

Xawixackuii yHmsepcuter (r. Xaiixa, KHPJ;

Kuraiicknit HedraHol yHusepeuter (1. Mekun, KHP);
@enepansbHoe areHTcTBo No aenam Coppyxkectsa Hesasucu-
MbIx [0CYAapCTB, COOTEYECTBEHHMKOB, MPOXMBAIOLLMX

3a pybexxoM, 1 Mo MexzayHapoAHOMY ryMaHUTapHOMY
cotpyaHuuectsy (PoccoTpyaHuyectso).

NN R N B N RNRNRRAA ®H H

k e
KoopauHaTop passutus naptHepckor cetn «HcTuTyT MylukmHa»
B KHP J1.M. LLlecTakoBa u pektop lNekunHckoro obbeguHeHHOrO
yhusepcuteTa Jln C1o3B31 Ha 0TKpbITUM LeHTpa «HCTuTyT MNywknHa»

[MpoBeseHVe MacTep-knacca Ans CTyeHToB
M0 PYCCKOMY A13bIKy Kak MHOCTPaHHOMY

HauuoHanbHbIN
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®ENEPANIbHASA LEENIEBAA NPOrPAMMA

PaspaboTka nepBbix
0Te4YeCTBEHHbIX MacCOBbIX
KOPUOJIUCOBbIX pacxofoMe-
POB, NO3BOJIAOLUX
13MepaTb 06beMHO-
MaccoBble MapaMeTpbl
CJIOXKHbIX ra3o-
XXMAKOCTHBIX CMECEWA.

NYBAUKALWUMNU

10

AOKNanos
Ha Hay4HbIX
KoHpepeHLUMax

Hay4HbIX
cTaTten

cBUAeTenbCcTBa
0 perucrpauum
nporpamMm

ana 3BM

3

1 3asBKa
Ha nsobpeteHue

WHAEKCUPOBAHMUE

cTateit
B Scopus

CTaTbyU

SALAHV

[TPOEKTA

2 PaspaboTka MaTemaTnyeckoit Mogenu

PASPABOTKA OTEHECTBEHHOTO
MACCOBOI 0O KOPMNOJTMCOBOT O
PACXOOMEPA 019 HEOTEA30BOW
[MPOMbILLNTEHHOCTN C OYHKLNEW
N3IMEPEHNA PACXOLA

MHOT OGAZHBIX TTOTOKOB

PykoBoauTenb npoekTa - AOKTOP TeEXHUYeckux Hayk, npodeccop A.J1. LLlectakoB

OKNOAEMbBIE
PE3YJIBTATb
[TPOEKTA

KOpMO/MCOBOIO pacxofiomMepa C y4eToM & MatemaTuyeckas MoAesb KOPUOINCOBOMO

TekyLen AByxpa3HoN cpefbl, CUCTEMBI
ynpasneHus 1 0bpaboTkn nepBUUHbIX
CUIHanoB..

2 WccnepnoBanune pusnyeckmx MexaHuns-

MOB B3anMMoLeNCcTBUS ABYXPa3HOM
CMEeCH «KMAKOCTb-Tas» ¢ febopMupy-
eMbIMUK CTeHKaMu KonebsoLlerocs
Tpybonpoeoga. OueHka ponan razosoin
$a3bl B 3TOM B3aMMOAENCTBUM.

2 Monyuenve (B 3aBMCUMOCTH

0T 06LEMHOM A0AK ra3a B XM4KOCTM)
KOSIMYECTBEHHbIX PACYETHBIX OLLEHOK
BLIXOfIHbIX MapaMeTpoB pacxofoMepa,
NpoBepAeMbIX 3KCMepUMeHTanbHbIM
nyTem.

=) CTeH,EI,OBbIe MCMbITaHNA MakKeToB

9KCNepuMeHTabHbIX 06pa3LoB
KOPMOSIMCOBbIX PacXoLoMeposB,
paboTatolLmx B yCNoBUSAX TeYeHus
nByxda3Hon cpefpbl.

S PaspaboTtka [Ha ocHOBe pesynbTaTos

pacyeToB 1 3KCMEPUMEHTOB) anropuT-
MOB 1 MpPOrpaMMHO-anmnapaTHoro
obecneyeHuns, NO3BONANOLLIENO
NPOM3BOAWTL U3MEPEHUS MacCOBOr0
pacxofa KOMMOHEHTOB ra30XXMAKOC-
THOWM CMecH Npu Hann4uu B TEKyLLEN
cpefe rasosoit dasbl.

pacxopomepa ¢ GyHKLMEN U3MepeHns
pacxoAa MHOrodasHbIx NoTOKOB.

HoBble anropuTMbl yrpaBaeHns 1 OLEeHKM
pasHocTh dpas MexaHudeckunx konebaHuii
13MepuTesbHbIX KaTyllek, obecneyumsato-
wme pabotocnocobHoCTb pacxopomepa

B YCNOBUAX TeueHns AByxpa3Hoi cpefbl.

3KcnepuMeHTanbHble MakeTbl KOPUOU-
COBbIX pacxofoMepoB, obecneunBatoLme
paboty B coorBetcTBUM c TOCT P 8.615-
2005.

[TEPCITEKTBbI
[TPAKTHECKOT O
NCMOJIb30BAHNA

2 3awmelleHne nmnopTa usgennii npubo-

poCTpoeHuns B HedTen00bIBatOWEN
oTpacnu.

CHV>XeHWe CTOMMOCTU N3roTOBNEHNS
aBTOMATM3MPOBAHHbIX FPYNMOBbLIX
3aMepHbix yctanosok (A3Y) 3a cuer
CHUXeHUs TpeboBaHMil K KauecTBy
cenapaumm.

MprYMeHEeHNEe MaccoBbIX KOPUOSNCOBbIX
pacxofoMepoB ¢ GyHKLUMEN N3MepeHus
napaMeTpoB MHOrodasHbIX NOTOKOB
[U19 yyeTa ra3oBoro KoHAeHcaTa u
CKMXKEHHbIX YrNeBOA0POAHbIX Fa30B.



PE3YJILTATDI
NCCNELOBATE/ILCKOW
PABOTbI, MOJTYHEHHbBIE
B 2018 .

VI MposeseHbl MccnenoBaTenseke UCNbITaHUS MakeToB
aKCMeprMeHTaNbHbIX 06pa3LL0B KOPMONNCOBbIX
pacxo0MepoB.

M MpeanosxeHsl HOBbIE BbICOKOCKOPOCTHbIE METOAb
OLLEHKM MepBUYHbIX NapaMeTpoB pacxogomepa.

M MpeanoxeH cnocob pacwumpeHns BeKTOpa nepsuYHbIX
napameTpoB, MO3BOMSIOLLMIA 3@ CHET KOPPEKTUPOBKM
10 anekTpoHHOro 610Ka CHM3UTb MOTPELIHOCTb OLEHKM
pa3HocTu $pas noToka NPMMEPHO B TPU pasa 0THOCK-
TesSIbHO NCXOAHbIX BAPUAHTOB.

M PaspabotaHbl 3D-Moaeny TedeHus rasoxuaKoCTHO
cMecu no HepebopMmmupyemoit npsaMoit Tpybke, gedop-
MVIpyeMOoW KpVBOIMHEHOM TpybKe.

M PazpaboTtaHbl 1D-Mogenu gedopmupyeMoii NpsMoil
TPybKW ¥ KpMBOAMHEWHOM TPYOKM B YCNOBMAX TEHEHUS

L
]

Laed i

KoHeuHo3nemMeHTHasa Mofenb pacxofomepa

WNcnbiTanne pacxofomepa Y15
Ha rMAPONPONMBOYHOM CTEHAE

asyxdasHoi cpeapl (no pesynstatam pacyeta 3D-
mopnenen).

M PazpaboTaHbl HoBble 3pdekTnBHbIe 1D MaTeMaTuyec-
Kre MoLenn KOpMoMCOBbIX PaCX0L0MEPOB, 06befNHS-
tolme B cebe anroputMbl ynpasneHus, obpabotkn
NepPBUYHbBIX CUTHANOB, ONpPeeNeHns NIoTHOCTA
MaccoBOro pacxofa v MofeNb TeyeHuns AByxpa3Hon
cpefibl B BUE C/ly4aiHOro pacnpegesnenns Bo3ayxa
no AaviHe TpybKuW, Noly4eHHOro No pesynbraTam
pacyeTa 3D-Mofenu Teverns oByxdasHol cpeabl.

VI BoinonHeHa KoppekTMpoBKa pacyeTHbIx Mofesei
pacxofoMepoB Mo AABAEHMIO 3a CYeT yyeTa U3MeHe-
HWS BHyTpeHHero obbema.

M MonyueH HayYHO-TEXHWYECKUIA 3aes1, MO3BONAIOLL NI
npv ganbHelweM pa3suTum paboT obecneunTts paboTty
KOPVOSIMCOBOI0 PacXofoMepa B YCIIOBUAX TEYeHUS
HedTerasoBoAsAHOW CMeCH.

M MposeneHbl 4ONONHUTENbHbIE MaTeHTHbIE WCCeaoBa-
Hua B cooTtBeTcTBUM ¢ [OCT P 15.011-96.

[MTAPTHEP TTPOEKTA

M 000 «3nMeTtpo lpynn», Yenabunck

3KcneprMeHTanbHOE onpefeneHne
nepenaTouHbIX GYHKUMRA

Wcnbimanusa pacxogomepa Y50
Ha rMAPONPONNBOYHOM CTEHAE

100
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rOCYAQAPCTBEHHOE 3AAAHUE

Pa3paboTka HOBbIX
MoAXof0B K NPpoeKTUpoBa-
HUI0 afanTUBHOW NOABECKU
TPaHCMNOPTHbIX CPEACTB,
obnapatlLmx NoTeHLMaNoM
KapAWHaNbHOro yny4lieHus
KoMdopTabenbHocTH,
yBeNMYEHUS NAABHOCTU
X0[a TPAHCMOPTHbIX
CPeAcTB, 3HAYUTESIbHOTO
CHWXEHWS YPOBHS AMHaMU-
YeCKUX Harpysok

Ha NepeBO3UMbIV rpys,
3KMNax, MaccaXxmupos, y3bl
1 3BEHbS TPAHCMOPTHOFO
cpefcTBa.

NYBANWUWKALMUMU

Hay4Hble
CTaTbu

CTaThs
B Scopus

cTaTbu
B Web
of Science

CTaTbA

PykoBoauTenb npoekta - A.C. AntokoB

SALAHV
[TPOEKTA

2 Pa3paboTka HOBbIX MOAX0M08B

K CO3AaH1i0 MaTeMaTUUecKnx Mogenei
ynpyroro afieMeHTa NoABeCKM

C HeNMHelHoN paboyeit xapakTepucTu-
KOW; afanTUBHOIO AMCCUNATUBHOMO
3NeMeHTa C CeMeNCTBOM HeNIMHEeNHbIX
paboyyx xapakTepucTyK; TpaHcmnop-
THOrO CPeACTBa C BblLLeYKa3aHHbIMK
MaTemMaTU4eCcknMK MOAENsiMu

v fanbHelwas skcnepuMeHTansHas
nposepka pa3paboTaHHbIX MOAene.
[aHHble NoaxofAbl MO3BONAKT 3HaUM-
TeSIbHO MNOBLICKUTb TOYHOCTb UHXEHep-
HBIX PAaCYeTOoB, SBIAIOTCS MPOCTbIMU

B MCMONb30BaHUM U MOTYT NMPUMEHATb-
csi NS LWIMPOKOTO Kacca TpaHcnop-
THBIX CPeACTB.

Paspabotka nporpamMmHoro obecneye-
HUS AN NPOBEAEHNS UMUTALMOHHbIX
VCMbITAHWIA Pa3IYHbBIX KOHCTPYKLINIA
aAanTUBHbIX NOABECOK TPAHCMOPTHBbIX
CpeAcTs.

PaspaboTtka HOBbIX NOAXOA0B

K pelleHuio oNTMMM3aLVOHHON 3aaaun
NpoeKTUPOBaHWA aganT1BHOWM
NoABECKM TPaHCMOPTHOro CPeaCcTBa.
Co3paHve NporpaMMHOro Komrmekca
INs pacyeTa onTUManbHbIX

Mo KPUTEPMSAM YPOBHS AMHAMUYECKHX
Harpy3oK v ynpasiseMocT TpaHcnop-
THoOro cpefcTBa pabounx xapakrepuc-
TVK afanTVBHON NoABECKU.
YcTaHoBneHvie 3apybexHblx akageMu-
4ECKMX U HayYHbBIX KOHTAKTOB.
N3yyeHne HemeL Ko obpa3oBaTenb-
HOV C1CTeMbl B HEMEeLKMX YHUBepCUTe-
Tax Npu NOAroToBKe CMeLnanuncTos B
0b1acTu MalWrHOCTpoeHNS.

TEOPUNA YITTPABJIEHWNA -
ALANTUBHAA TMTOLABECKA
TPAHCITOPTHOI'O CPELCTBA

OKVMOAEMBIE
PE3YJIBTATb
[TPOEKTA

MeToanka nccnenoBaHna ouHamMmuyec-
KMX CBOMCTB Pa3fIM4HbIX TPAHCMOPTHbIX
CPeACTB C alanTVBHOMN NofBeckon
NPV ABVXKEHWM NO PasnyHbIM TUNaM
LOPOXHOMO NOKPbITUSA.

[MEPCTEKTVIBbI
[TPAKTNHECKOT O
NCTOJIbSOBAHNA

lcnonb3oBaHWe NoyYeHHbIX pe3ysbTa-
TOB MpW NPOEKTMPOBaHUM aBToOMObMEN
cnocobcTByeT BbICOKOIPDEKTUBHOMY
peLUeHnto 3aga4n KapamHanbHoOro
ynyylieHns komdopTtabenbHocTy, yBennye-
HWS N1aBHOCTY X04a TPAHCMOPTHOIO
CPeACTBa, 3HAUNUTENBHOIO CHUXEHUS
YPOBHHA AVHAMUYECKMX Harpy30K Ha
NepeBO3NMBIV TPy3, MaccaxmpoB, KMMax,
Y3716l U 3BeHbs TPAHCMOPTHOrO CPefCTBa.
OcobeHHO 3T0 BaXKHO NpuW NepemMeLLeHn
N0 AOPOXHOMY MOKPLITUIO MOHMXXEHHOTO
KauyecTBa, YTO XapakKTEPHO, B YaCTHOCTH,
L9 BOPOXHbIX yCnoBmit Poccuitckoin
®epnepaunmn. 0bnacTb NpUMeEHeHNs
KOHCTPYKLWMI, NPU NPOEKTUPOBaHMN
KOTOPbIX MOTYT ObITb MCMONb30BaHbI
pe3ynbTaTbl NMPOBELEHHbIX NCCIef0BaHW,
0Y4eHb LIMpOKas: NOABECKM NpaKTUYeCKu
NtoBbIX TPAHCMOPTHbIX CPEACTB, KpoMe
«BOJOMNABaLLMX»: 3TO 1 aBTOMObUNIN
(rpy3oBble, nerkosble, aBTobyChI),
1 BbICTPOXOLHbIE YCEHNYHbIE MaLUVHBbI, B
TOM 4YuMCile CNeLnanbHoro Ha3HaueHns,



M NpULENbI, NeTaTenbHble annapaTbl pasfnyHoro
Ha3HAYEHWs, XKeNe3HOLOPOXHbIN TPAHCMOPT, B 0cobeH-
HOCTW BbICOKOCKOPOCTHOW, MOTOUMKIIbLI 1 T.N. Vicnonb3osa-
HUe pe3yNnbTaToB NPOBEeAEHHbIX UCCeA0BaHNIA NO3BOANT
OMTMManbHO COrnacoBaTh pa3nnyHble TpeboBaHUs K
9KCMJyaTaLUMOHHbIM XapaKkTepUCTMKaM TpaHCMOPTHbIX
cpencTs. [pu UX NpYMEHeHUN TPaHCMOPTHOE CPEeLCTBO
Bynet cHabxeHo NoABecKow, KOTopast MOXeT Mo CBOMM
TEXHUKO-3KOHOMUYECKMM MOoKa3aTeNsaM KayecTBEHHO
NpeB30MTV N3BECTHbIE OP3HAbI.

PESYJILTATBI
NCCJIEOOBATE/IbCKOM
PABOTHI, MNOJIYHEHHBIE
B 2018 1.

M MpoBegeHbl NaTeHTHbIE MCCIEA0BaHWS U aHanu3s
CYLLIECTBYIOLLMX METOAOB M KOHCTPYKLMI a[anTUBHbIX
NOABECOK TPAHCMOPTHBIX CPEACTB.

PaspaboTaHbl HOBble MOAXOALI K CO3AaHUI0 MaTeMaTyi-
Uecknx Mofefel, NpoBefeHbl MMUTALMOHHbIE 1 MoseBble
UCMbITaHUS 151 NPOBEPKM TEOPETUUECKIMX PE3yI5TaTos.
Pa3paboraro nporpammHoe obecrneyeHne, No3Bonsio-
Lee vccnefoBaTh AMHaMUyeckme CBOMCTBa TpaHCrop-
THOTO CPeACTBa C afanTUBHOM NOABECKON, @ TakkKe
peLLaTh ONTUMK3aLMOHHbIE 3aAa4K NPOEKTUPOBaHWS
NOABECKM.

4]

KOMI’]bPOTepHOG MofennpoBaHne ABVOKEHNA TPaHCMOPTHOIo cpedcTBa C a,D,aFITVIBHOM I'IO,D,BeCKOIZ

[TAPTHEP TTPOEKTA

M Texnuyeckuit YuusepcuteT BpayHiuselir, r. BpayH-
weeir, lfepManus

3KCnepUMEHTaNbHbIN CTEHS,
«CuncreMa ynpaBneHuns aganTMBHOW NOABECKON»

Frumu T regw

LRy e

L ddilim

CewmelicTBO ONCCUMATUBHBIX XapakKTepuCTUK afanTMBHOIO aMopTMn3aTtopa

o

10

HauuoHanbHbIN

uccnepnoBaTeJ1bCKUnN

YHUBEPCUTET

IO>kHO-YpanbCkumn

rocynapCTBEHHbIN
yHUBEpPCUTET

.

1943



HAYYHbIE PASPABOTKU HOYplY - 2018

ucciiegoBaTeJ1IbCKUU

HaluMoOHanbHbIN
YHUBEPCUTET

rocynapCTBEHHbIN

IO>xHO-YpanbCrum
yHUBEpCUTET

1943

CO31A
YIPOY

PASPABOTKA TEX

MATEPV

rOCYAQAPCTBEHHOE 3AAAHUE

BobisBneHue ycnoBui
B3aUMOAENCTBUSA aucnep-
CHbIX YacTuy, kapbugos

C pacnnaBaMu passiuiHoro
cocTaBa c Lenbto obecneye-
HUS Heo6Xo4MMOro YpoBHS
CMayuBaHUs YacTuLy
pacnnaBoM u obecneyeHus
nosiy4aeMon NpoayKLumm
NoBbILLIEHHbIMU MeXaHU-
YeCKUMKU CBOMCTBaMMU

NYBAWUWKALMUMU

HAy4HbIX
CTaTbu

poknaga
Ha Me>XAYHapOoAHbIX

KOHdepeHUUax

cTaTtbu
B Scopus

9 TPALL
EHHbIX J
AS

AT

SALAHV
[TPOEKTA

= I'IpOBeAeHme TepMOANHaMM4YeCKoro

MOLeNnpoBaHNA B3EII/IMO,EI,EVICTBVIF|
AVCNEepCHbIX YacTul, ¢ MeTannamun
pas3nn4HoOro cocrtaBa B NpUCyTCTBUN
pasnnyHbIX BeWecCTB, NCMNOoJIb3yeMblX
npwv Noay4YeHn" nnTbIX ﬂ,eTaJ’Ielﬁ.

[lpoBefeHne KOMNbIOTEPHOIO MOLEN-
poBaHVA 3anofiHeHVa Mofenen

C LieNbto BbISIBIEHNS 3aKOHOMEPHOCTe
YPOBHS NPONUTKK GopMUpyeMoro cios
C NOBbIWEHHbLIMW CBOMCTBAMY

B 3aBMCKMMOCTM OT Pa3INUHbIX
dakTopoB: TemnepaTypbl pacnnasa,
TOJILLMHBI POPMUPYEMOro cos, Tuna

M AVMCNEepPCHOCTU YacTuL,.

BbifgBneHne ycnoBumii B3anMogencTens
bopMmupyemMoro cnos yactul,

C MeTanfIM4yecknM pacnnasBom

B 3aBVCMMOCTM OT TUMNa aTMocdhepsbl
(BoccTaHOBUTENbHASA, OKUCANUTENBHAS,
BaKkyyM).

BbisBneHne 3akoHoMepHoCTeN
M3MeHeHNA MUKPOCTPYKTYp nosyyae-
MblX MaTepuanos B 4acTu onpegene-
HUS TONLLMH GOpMUpyeMOro

Y NMepexofiHOro cros.

BbifgBneHne 3aBncrMocTeit nonyyae-
MbIX CBOWCTB FPafiMeHTHbIX INTbIX
MaTepuasnoB 0T TUMa v ANCMNEPCHOCTY
4acTuWL, COCTABOB pacnnaea, TONWMHbI
noay4aemoro caos.

MaTemaTtnyeckas obpaboTka akcnepw-
MEHTasIbHbIX PE3YbTaToB C Lesblo
BLISIBNIEHWS YPOBHSI TECHOTHI CBSA3EN

M YPOBHS BIIUSIHWS Pa3NNYHbIX TUMNOB
4acTWL, Ha CBOICTBA NoJlyYaeMblxX
MaTeprasoB pasjvyHOro cocTasa.

0B J1A H
PECYPCOLOBbBIBAI
OTPACJTEV MPOMBILLTEHHOCTW

HOJ10T NI
NEHTHO-
bIX

YK

111X

PykoBoauTenb npoekTa — KaHAMAAT TexHU4Yecknx Hayk A.H. AHnkees

OXKVOAEMBIE
PESYJILTATbBI
[TPOEKTA

=

=

Pe3yntraTbl TepMOAMHaMKYeECKOro
MOZENMpoBaH1s B3aMMOAENCTBIS
LVCriepCHbIX YacTuL, U pacriaBoB
pa3/IMYHOro CocTaBa B MPUCYTCTBUM
pasNMYHbIX BELLECTB, NCMONb3YeMbIX
NPy NONYYEHWUM NUTbIX AeTanei.
3aBMCMMOCTY, 3aKOHOMEPHOCTH,
MoZeslbHble NapaMeTpbl, MosydeHHble

B pe3yJibTaTe KOMMbOTEPHOrO MOAENpPO-
BaHMS 3anofiHeHUs MOAEEN C Lesbio
BbISIBfIEHVISt 3aKOHOMEPHOCTEN YPOBHS
nponuTkX GopMUpyemMoro cnos

C MOBbILIEHHBIMW CBOVICTBAMM

B 3aBWCMMOCTY OT PasfinyHbIX GaKTopoB:
TeMrepaTypbl pacmiasa, TOALWMHbI CNos,
TMNa U AUCNEPCHOCTY YaCTuLL.
3aBVCMMOCTY YCNOBWIA B3aUMOAECTBUS
$opMMpyemMoro cnos HacTuL, ¢ MeTasu-
YeckvMK pacrnnaBami B 3aBUCKHMOCTU
oT Tna atMocdepsl (BoccTaHOBUTENb-
Hasl, OKMCWTESbHAR, BaKyyM).
3aKoHOMEPHOCTY V3MEHEHWS MUKPO-
CTPYKTYp Mosly4aeMblx MaTepuanos
(TOALLMHBI OPMMPYEMOTO 1 MEPEXOAHOIO
C/0eB, U3MeHeHUs CTPYKTYpbl MeTasna
OCHOBHOM OT/INBKM).

3aBVCMMOCTU MOSly4aeMblx CBOCTB
PafVEHTHbIX UTLIX MaTepasnos

OT TWNa 1 ANCMEPCHOCTM YacTULl, COCTaBOB
pacrnasa, TOLLWHbI MOy4aeMoro Crosl.
PesynbtaThl MaTeMaTyyeckorn obpabotku
3KCMNEePUMEHTaIbHbBIX Pe3yNLTaToB C
LeNbIO BbISBAEHNS YPOBHS TECHOTHI
CBSA3ell U YPOBHS BAUSHUSA Pa3NYHBIX
TUMOB YacTUL, Ha CBOICTBa Mosy4aeMbix
MaTepuasnos pasnMyHOro cocTasa.



2 Pesynbratom paboTel CTaHYT HOBbIE AaHHbIE, MOBbILLEHHbIE MEXaHUYECKNE, N3HOCOCTOMKME, Tennopu-

nossonsioLine paspaborars IKOHOMUYECKN P dek- 3n4eckue v Apyrue ceoncTaa. lonydeHHble faHHble CTaHyT
TUBHYIO TEXHOIOTWIO CO3LaHMSA TPafUEHTHbIX NUTbIX

MaTepuanos. JaHHasa TexHoNorva no3BoinT nonyyathb
HOBble MaTepuabl C BbICOKMMUN MeXaHWyecknmu
CBOWICTBaMU ¥ NOBbILWEHHbIM PECYPCOM paboTsl,
npefHasHavyeHHble AN HyX[ pecypco-ao0bbiBatoLLei
oTpacnu, NpeanpuaTUiA BOEHHO-MPOMbILLNEHHOTO
komnnekca. [pon3BoACTBOM MaTepranos As
LaHHbIX 0Tpac/et NPOMbILAEHHOCTY 3aHUMaeTCs
MHOXeCTBO NPeAnpuaTUil MeTanNypruyeckon

MaLLIMHOCTPOUTENbHOM OTPaCM, PACNONOXEHHbIE P Egyﬂ bTAT bl

no BCeW CTpaHe, MO3TOMY Mocile 3aBeplueHus

MpOeKTa 11 MONy4eHNs HOBbIX AaHHBIX BOIMOXHA NCCJ] E,D‘O BATEJIBCKO |7|

6yp,eT MHTerpauna TeXxHoNnornn B npakTnyecku

KEXR0€ 13 ITUX MpeANpUATA PABOTDbI, TOJTYHEHHbBIE

MEPCMEKTMBbI B 2018 1.
Mn i
NPAKTVUYECKOT O c3anoRSCTaNS GopMUBYENORD Crom dacTaLe
ICMOJ/Tb30BAHINYA arvocseps lownenenuran, o,
PesynbTaThl npoekTa ByayT BOZMOXHbBI K MPUMEHEHIO M nogroToska 1 uccnefoBaHme M3MEHeHNS MUKPOCTPYK-

BO BCEX 0TPAC/AX NPOMBbILLAEHHOCTH, Fae TpebyioTcs Typ nojy4aembix MaTeprnanos.

At | L))
PLOL AL Jpca €A

PEEHE SR Ee-E S ST E T T P8 B e e - e | T T P S A TR il T

OCHOBOW 11151 TEXHONOMMW NPOM3BOACTBA MaTEPUANoB C
YHVKaNbHbIMW 33a4aBaeMbIMy CBOINCTBaMM, BoCcTpeboBaH-
HbIMV Pa3IMYHbIMU OTPACASIMY MPOMBbILLTEHHOCTU.
MonyyeHHble pe3ynbTathl byayT BocTpeboBaHbl AaHHbIMM
NpeAnpUATUAMU AONITOE BPEMS, MOCKOSbKY NpeAnaraeMas
TEXHONIOMNSI CMOXKET 3aMeHWTb 3HAUYNUTENbHYIO YacTb
MaTepuasnos, NoCTaBASEMbIX U3 LPYTrUX CTPaH.
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CYNMEPKOMMBHOTEPHbLIN
NHXXKNHWPWHE TEXHOJ1IOT MHECKWX
[TPOLLECCOB ObPABOTKV
BbICOKOTOYHbIX 3OENN
MALLUWVHOCTPOEHN{A

rOCYAQAPCTBEHHOE 3AAAHUE

PykoBoauTenb NpoekTa — KaHAWAAT TEXHUYECKUX HayK, poueHT [1.B. Appawes

M sbicline yuebHble 3aBefieHns, cpefHe-
cneunaneHele yyebHble 3aBefeHns,
ocyLlecTBASIOWME NOATOTOBKY
BakanaBpoB ¥ MarncTpos no
MalUVHOCTPOUTENbHOMY HanpaBneHuo.

SALAHV
[TPOEKTA

2 TeopeTnyeckoe v aKCNepUMeHTanbHoe
ncecnenoBaHue npotuecca obbeMHoro
bpesepoBaHUs CNOXHOMPODUIBHBIX
netanen.

MoBbiweHMe 3ppeKTUBHOC-
TN TEXHOJIOTMYECKUX
NpoL,EeccoB U3roTOBNEHMS
BbICOKOTOYHbIX feTanen
nyTeM COBepLUEHCTBOBAHMS
TEXHOJI0rM4Yeckon Noaro-
TOBKW NPOU3BOACTBA
onepauui abpasmeHou

1 ne3BuiiHoi 06paboTkm °
Ha OCHOBe KoMMeKca
MaTeMaTuyeckux Mopenemn
HOBOrO MOKOJIEHUS,

AENDTSERAILRL SR S YucnenHas peanusaums MateMartu-
LLeCTBa CynepKOMMbIOTUH-

ra. 4eCKMX MofiesIell MPOM3BOANTEIbHOC-
M 1 KadecTBa abpa3nsHol 0bpaboTku
NMUTELMOHHBIMWU METOAEMU.

PE3YJIBTATB
MCCJIELOBATEJ1b-
CKOW PABQOTDI

B 2018 r.

M PazpabotaHa MeToayKa NHXEHEepPHOro
NpoeKTVPOBaHWS NPOV3BOAUTENBHO
onepauuu yncrosoro 3D-
dpe3epoBaHNa NPOCTPAHCTBEHHO-
CNOXHbIX MOBEPXHOCTEN CO
CTyneH4aTbiM NPUMYCKOM.

TeopeTnyeckoe v aKCneprMeHTanbHoe
nccnefoBaHne npotecca popmoobpa-
30BaHMA pe3bboBbIX MOBEPXHOCTEN.

NYBAWKALMUMU

Hay4YHbIX
cTaten

[MEPCIEKT/BbBI
[TPAKTVHECKOIO
MCTOJIb30BAHVIA

CospaHvie pekoMeHaauunin B Buae

poknaga
Ha KoHbepeHLUUsX

V] PaspaboTtaHa mMeToauka pacyeTa
TOYHOCTU pe3bDbl 3aroTOBKU C y4ETOM
BANSHKUS Ha dopMmoobpasoBaHue cun

ucciiegoBaTeJ1IbCKUU

HaluMoOHanbHbIN
YHUBEPCUTET

rocynapCTBEHHbIN

IO>xHO-YpanbCrum
yHUBEpCUTET

.
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cTaTbu
B Scopus

cTaThd
B Web
of Science

CTaTbU

KaTanoros, CPaBOYHWUKOB 1 p. HOpMa-
TUBHO-TEXHMYECKON AOKYMeHTaLUWKn no
PEXVMMHO-UHCTPYMEHTaNbHOMY OCHalle-
HUto onepaLumit MexaHnyeckol obpaboT-
kv. MNoBbiweHne 3ddeKTUBHOCTM
GYHKLMOHMPOBaHNSA TEXHONOMNYECKNX
cnyxb NpefnpuaTniA 3a cHeT BHEAPEHW
n ncnonbzosaHua CAMP TTM, conepxa-
wen CAE-Mopynb.

MoTpebutenu oxxugaeMbix pesynbTaToB:

M MalwHoCTpoUTENbHEIE NPeanpUATUS
KOCMMWYeCKOW 1 TPaHCMOPTHOMN
oTpacnu;

4| KOMMaHmn, 3aHnMMatoLlimecsd paapa60T—

KOWM 1 peanu3sauyen NporpamMMHbIX
npoaykToB - CAIMP TT1;

pe3saHus. PaspaboTaHa MeTofmka
pacyeTa Cua pe3aHus nNpu cBoboagHOM
1 HecBObOAHOM pe3aHuu Ha ocHoBe
MK3 B KOHTaKTHOW NOCTaHOBKE C
y4eToM SUHAMUYECKMX 1 NNaCTUYECKMX
ABNEHUN CTPY>XKoobpa3oBaHums.

M BeinonHera yMcieHHaa peannsaums
KOMMIEKCHOM MMUTALIMOHHOM
cToxacTuyeckon Mogenm
B3auMMOAeNCcTBUS WNudoBanbHOro
Kpyra v 3arotoBkv 1 ¢opMmMpoBaHuns
0bpaboTaHHOM NOBEPXHOCTY C YHETOM
BEPOSATHOCTHOW CTRYKTYpbI
MNHCTPYMEHTa 1 ero U3Hoca BO
BPEMEHMU.



Busyanusauma npouecca 4nctoBoro gpesepoBaHns

PacnpegneneHve skBrBaneHTHbIX fedopMaLinii
B 3aroToBKe Npu HeCcBOBOAHOM pe3aHum
B pa3nnyHble MOMEHThLI BpeMeHH

[nockoCTb, NpuaerarwLlas K BepLlinHaMm
HEePOBHOCTEN Ha NPSMOM 1 0BpaTHOM
xofe WnndoBansHoro Kpyra

100

ucciiegoBaTeJ1IbCKuUU

HalMoHanbHbIN
YHUBEPCUTET

rocynapCcTBeHHbIU

IO>kHO-YpanbCkumn
YHUBEpPCUTET
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rOCYAQAPCTBEHHOE 3AAAHUE

MopenupoBaHue

W U3yyeHue CBOWCTB
HeKoBaNeHTHbIX B3aumoge-
WCTBUI U BbiABNEHMKE

ux ponu B GopMUpoBaHMU
KPUCTann4yecknx CTpyKTyp
¢ 1D- opraHusaumen
Lenemn, 4To Ba)KHO AN
nony4yeHusl MaTepuanos

c TpebyeMbIMU HENIMHENHO-
ONTMYECKUMU CBOMCTBAMM,
3J1TaCTUYHOCTbLIO U AN3NEeK-
TPMYECKoM NpoHuL.aeMoc-
Tbto. AHaNM3 B3aMMOCBA3U
ynpyrux Mogynen

CO CBOMCTBaMM 31€KTPO-
HHOW MJIOTHOCTW KpUCTan-
JIOB NpU BHELLHEM fJaBne-
HUU. CUHTE3bI M U3y4eHue
aacopbLMOHHBIX CBOMCTB
HOBbIX OKCUIHbIX MaTepua-
JIOB AJ1S UCNOJIb30BaHUS

B KayecTBe KaTa/M3aTopoB.

NYBAUKALMUMU

Hay4HbIX
cTateu

noknapa
Ha MeXayHapoAHbIX
KOHpepeHUusX

cTaTten
B Scopus/WoS

CTaTbA

OKNOAEMbBIE
PE3YJIBTATbI
[TPOEKTA

2 CuHTe3bl HOBbIX MOJIEKY/ISPHbIX
KpWCTanfoB CO CTPYKTYPHO yNopsifo-
YeHHbIMW MOTMBAMW Ha OCHOBE
peakuuit NOAMPOBaHUA 1 NOALMKAN3A-
UMW C y4acTMeM Cepumn TMOMPOM3BOA-
HbIX @3MHOB 1 a30J10B.

9 VI3yyeHvie cnekTpanbHbIX CBONCTB
MoAVA0B TPUA3MHOBOIO psja v
OTHeceHwue nonoc konebaHun NyTém
COMNOCTaBAEHMUS IKCNEePUMEHTabHbIX
M pacyeTHbIX CNeKTPOB KOMBUHALMOH-
HOro paccesHus.

9 Pa3zpaboTka cunosoro nons
N9 ranoreHHbIX CBA3en noaa B
3ajavax npefckasaHus KpucTanimn-
YeCKMUX CTPYKTYpP, MPOSBAAOLLMX
HeNMHEeNHo-oNTUYeckne CBOMCTBA.

2O TeopeTUYeckuin aHanms n3MeHeHun
pacnpefeneHns 31eKTPOHHON
NAOTHOCTW B KpWcCTanne aubopmia
MarHus B 3aBMCUMOCTUW OT NPUSTOXKEH-
HOro r’MAPOCTaTMHECKOTO AaBAEHNS
W M3ydeHune BANAHUA rmapoctaTnyec-
KOro cxkaTusl Ha M3MeHeHe ynpyrom
aHm3oTponuun v Mogynei KOHra
W cABMra B MONEKYNSPHbBIX KpUcTannax.

2 MogenvipoBaHne MHOrOKOMMOHEHTHbIX
KMIOKOKPUCTaNIMYecknx a3 MeToom
ypaBHOBELLEHHOW MeTagnHaMUKN
C OMOPO Ha 3KCMepPMMEHTaNbHble
[aHHble 0 V3NeKTPUYeCcKol NpoHMLa-
eMOCTV 1 AUMNONbHOV Nongpr3anmm
basbl.

2 CuHTe3 1 nsyderve afcopbLMOHHbIX
CBOWCTB CMeLLaHHbIX OKCUA0B TUTaHa-
KpeMHMS AN UX UCNOoNb30BaHMA
B KayecTBe KaTafNM3aTopoB.

MHOI OMACLUTABHOE MOLEJTMPOBARWNE
CTPYKTYPbl M MCCITELOBAHNE
BJIINAHNA TUTTA HEKOBAJIEHTHBIX
B3AMMOOENCTBUW HA MPOBOOALLNE,
YIPYTVE N KATAJTIMTUHECKWE
CBOMCTBA MATEPMAJIOB

PykoBoauTenb npoekTa - AOoKTOp XMMuyeckux Hayk E.B. bapTawesuy

[MEPCTEKTVIBbI
[TPAKTUYHECKOT O
NCTOJIbSOBAHNA

Pa3pabaTtbiBaeMble MoAeNN KoMyec-
TBEHHOW B3aMMOCBSA3M «CTPYKTypa
KpucTania — CBOMCTBO» NpefHa3HayatoTcs
[19 MPOrHO3a M anpuopHOI KOIMYECTBEH-
HOW OLLeHKM TaKMX CBOMCTB, Kak HellnmHen-
HO-OMNTUYECKME CBOICTBA, CNOCOOHOCTb
K reHepaLuy BTOPOW rapMOHUKM, Xpyn-
KOCTb WM 3N1aCTUYHOCTb 1S NaaHupye-
MbIX K CUHTE3Y HOBbIX COANHEHN.

PESYJIBTATDBI
NCCNELOBATH 1b-
CKOW PABOTb

B 2018 .

V] CwHTe3MpoBaHbl HOBbIE MOHOKPUCTaIIbI
Tpu- v nenTanogmaa 1-metnn-3-
METUNTNO-5-beHunn-1,2,4-TprasnHug,
MX CTPYKTypa paclunmdpoBaHa MeToLoM
PCA, nonydeHsl Kpuctanibl Andpakum-
OHHOTO Ka4ecTBa passIMYHbIX raforeH-
NPOMN3BOAHBIX TETPAMETUNAMMOHUS.

M Ycranoenero, uto peakuus 1,4-6ucl4-
METUNXUHOAMH-2-1ATHO)ByT-2-1Ha
C 0[,0M MPMBOANUT K GOPMUPOBaHUIO
1,2-aurnapo-[1,1"-6utnasono(3.2-al4,4'-
aumeTunxvHonunnl-10,10'-guna
Tpuvoamaa. Takxke peakuns nupuanH-2-
NATVO NMPOU3BOAHbIX MPOTEKAET
B OCHOBHOM M0 NyTW NPUCOELNHEHS
rafioreHa rno TpoviHoW cBA3M ByTMHOBOIO
bparmenTa.



IZI l/l3yl—{€HbI CreKkTpbl KOM6VIHaLlI/IOHHOI'O pacceaHund

KpUCTanInyecknx CTpykTyp MoAM40B TPUasnMHOBOIO
pAaa v LOCTUIHYTO cornacue akCrepuMeHTanbHbIX

M pacyeTHbIX AaHHbIX MPU OTHECEHWW M0J0C
KonebaHW ANs KpUCTaN 0B MOHO- U TPUAOANAOB.
[MonyyeHbl cnekTpbl KOMBMHALMOHHOMO paccesHs
nof AaBfEHUEM M NPU BapbMPOBaHWUM TeMnepaTypbl.
OHu yKa3biBatoT Ha Ga30BbI Nepexos B MOHOKpUC-
Tannax AunogobyTeHnn-buc-TMOXMHONMHNS TPUIAO-
A1Aa B HELEHTPOCUMMETPUYHYIO MPOCTPAHCTBEHHYHO
rpynny npv gasnexHun Boiwe 2.4 ITla, conocTtaBnMbIi
Mo CBOWM napameTpaM C HU3KOTeMMepaTypHbIM,
npovicxogsimm Huxe 140 K.

PaspaboTaHbl Ba HOBbIX MPOTOKONA NpPefcKasaHms
KpUCTananyeckmx CTpYKTyp C HENMHERHO-
onTuyecknmu ceoicteamu. [pencraBneHa MeTono-
N0rvs yNy4YlleHns napameTpoB CUI0BOMO Noss

ons ranoreHHeix ceaselt |...I. Cneunduka B3avmo-
nencTeuii ..l xopollo BOCNPOM3BOAMTCA C MOAKIIO-
YeHVeM KBaLpynoabHOM 31eKTpoCTaTnyeckon
KOMMOHeHTbI. [Mocne ynyylieHnsa napaMeTpos
CMIOBOTO MOJIS CTaNlo0 BO3MOXHbIM KOPPEKTHO
BOCMPOM3BECTN KpUCTaNanMYeckmne CTpyKTypbl
TpuioabeH300B.

HalpneHa bnvakas no aHeprum K skcneprMeHTansHoml
HOBasi HELLeHTPOCUMMETPUYHASA NoanMopbHas
mMoamndukaums, obnapatowas HenmHenHo-
ONTUYECKMMU CBOMCTBAMM.

YCTaHOBAEHO, YTO HanpaseHne MakcManbHoro
COMPOTUBEHMNS KakK OflHOOCHOMY, TakK 1 U30TPOMHOMY
BHeLLHeMY CKaTuio CJI0UCTOM KpUCTanamnyeckoi
CTpyKTypbl MgB2 napannenbHo naockocT, B KOTOPOM
HaxonATCs KOBaNeHTHO-CBA3aHHble aToMbl bopa.
[pn 04HOOCHOM BO3AENCTBUM HanpaBieHve
MVHUMaNbHOro ConpoTnBIeHns 6a13ko Hanpaene-
Huio cBA3n Mg-B, uTo cBA3aHO C noBefeHMEM
3N1EKTPOHHOI NAOTHOCTM BOKPYT KPUTUYECKMX TOYEK

CBSI3M W PUHTa, NOKaflbHble CBOMCTBA NAOTHOCTY
9HEepPrumn B KOTOPbLIX MOTYT 3aMETHO U3MeHAThCS

Npu yBeNMYEHUN BHELLIHEro HanpsikeHus. pu
M30TPOMHOM BO3LEVCTBMI Takoe HanpasneHune
OpTOroHasbHO M0CKOCTM aToMOB bopa. YMeHblueHue
YHVBEPCanbHOro MHAEKCA YNpyroi aHn3oTponuu,
aHusotponuu moaynsa HOHra u Mofyns casvra npu
yBeNYEHNN MMAPOCTaTUYeCKOro 4aBNEHUS CBA3aHO
co chbnuxeHveM cnoéB KOBaNEHTHO-CBA3aHHbIX
aTomos bopa.

Moka3aHa NPUMEHUMOCTb MeTOZla YPaBHOBELLEHHOW
MeTalMHaMUKN K MOAESTMPOBAHMI0 XXULKNX KPUCTas-
J10B MHOTOKOMMOHEHTHOI CUCTEMBI C y4acTUeEM
XVpanbHOro KoMmnoHeHTa napa-6uc-[4-(rexc-2-
nnokcukapboHun)-deHunlbersona. CmoaenvposaH-
Hble CTPYKTYpbl BOCMPOW3BOAAT Takne 3KCMepuUMeH-
TanbHO HabnlofaeMble XapakTepUCTUKK, Kak ananek-
Tpuyeckas NPOHMLAeMOoCTb U AUNobHasa nonapusa-
uns dasbl.

Moka3aHo, 4TO NPOKCUAHBINA METO NO3BONSAET
NoayYnTb HOBbLIM MaTepran Ha ocHoBe Mukpochep
Si02-Ti02, cpeaHWin AMaMeTp KOTOPbIX KOHTPOMpPYeT-
csi pacTBopuTEneM. Takme oKCUAHble MaTepuansbl
MOTYT NPUMEHATLCS B KaYecTBe HocuTenel ans
KaTanusatopa, npu 3TOM MoAndUKaLUa HoCUTENS
MOXET OCYLLEeCTBAATLCA B OHY CTafMI0.

[MTAPTHEPbBI TTPOEKTA

X

M WHctutyT dunsmkm nm. J1.B. Knpenckoro CO PAH,
KpacHosipck, Poccus

Poccrickmnini XMMmnKo-TeXHONOrMYeCKUin yHBEPCUTET
nmenn ./, Menpeneesa, Mockea, Poccuga
HayuHo-nccnenoBatenbckuii GU3NKO-XMMUYECKUIA
NHcTuTyT um. J1.9. Kapnosa, Mocksa, Poccus
University of Central Florida, Orlando, USA

Kpl/lCTaJ'IﬂbI NHTEeprajoreHngoB TeTpaMeTnsiaMMoHnA

100

HauuoHanbHbIN

uccnepnoBaTeJ1bCKUnN

YHUBEPCUTET

IO>kHO-YpanbCkumn

rocynapCTBEHHbIN
yHUBEpPCUTET

.

1943



HAYYHbIE PASPABOTKU HOYplY - 2018

ucciiegoBaTeJ1IbCKUU

HaluMoOHanbHbIN
YHUBEPCUTET

rocynapCTBEHHbIN

IO>xHO-YpanbCrum
yHUBEpCUTET

.

26

1943

rOCYAQAPCTBEHHOE 3AAAHUE

OuLeHKa BO3MOXKHOCTM

W yCTaHOBNEHMWE rpaHuL,
NMPUMEHUMOCTU pPacUEeTHbIX
NnoAXxof0B K MOAeNINpoBa-
HUIO NOBEAEHUS MEeXaHW-
yeckou YyacTu Tpybonposo-
[,a NpMMeHeHneM coBpe-
MEHHbIX BblYMCINTENIbHbIX
CPeACTB NPOrHO3MpPOBaHMS
B3aumopencTeusa gedpop-
MVpyeMoro TBepAoro Tena
W XXMAKOCTM.

NYBAUKALUMU

Hay4Hble
CTaTbu

Hayu4Hble
KOHdepeHuun

cTaTtbhu
B Scopus

3ANAYM
MPOEKTA

© BoinonHeHWe YMCAEHHbIX 9KCNEePUMEH-
TOB M aHaNWUTUYECKMX OLEHOK A9
Mofeneit cucteMsl «Tpybonpo-
BOA—NOTOK» /19 U3YYEHUs BAUAHUS
cocTaBa 1 pexuma AByxpasHoro
noToka Ha Habngaemble napaMeTpbi
LBVXeHusa Tpybonposofa.

O Paspabotka v anpobauus cxembl
pelleHns obpaTHo 3aaun ANHAMUKM
- BOCCTaHOBfEHWE NapaMeTpoB NoToka
no HabnwaaemMbiM napameTpam
LBUXeHns Tpybonposoaa.

2 BbinonHeHe HaTypHbIX 3KCnepuMeH-
ToB. Bepudwkauvsa pazpabotaHHbix
Mogenen.

OKVMOAEMBIE
PE3YJIBTATb
[TPOEKTA

CBsi3aHHas ynpyro ruapoanHaMun-
Yeckas MOJLleNlb pacxooMepa,
BK/tOYatollas B cebs Moaens Tekyllen
nByxda3Hoi cpeabl v No3BoASOWARA
npeackasbiBaTh ee oTKIuK (pasHocTb da3
MexaHuyeckux konebaHwmii)
npu M3MEHEHWM NapaMeTpoB NoToka
(nasneHuna, pacxoga, NAOTHOCTK,
06beMHO 101M ra30B0 Gasbi).

[TEPCIMEKTVIBbBI
[TPAKTVHECKOIO
MCTOJIb30BAHVIA

[osiBNeHVe HOBbIX METOAMK
1 MHCTPYMEHTOB C Liefiblo pa3paboTku

NCCNEAOBAHVA OBVKEHNM
YHPYIOIO TPYBOIPOBOLA,
BbISBAHHbBIX TPAHCIOPTUPYEMBIM
HEQLHOPOLHBIM TTOTOKOM

PykoBoauTenb npoekTa — AOKTOP TeEXHUYeCcKux Hayk, npodeccop B.I1. Beckauko

0TeYeCTBEHHbBIX MyNbTUdA3HBIX PacXofo-
MepoB s beccenapauoHHOro n3mMepe-
HUS pacxopa HedTerazoBofAHON CMeCH.

PESYJIBTATDBI
NCCITELOBATE 1b-
CKOW PABQTH,
[OJTYHEHHBIE

B 2018 .

V] PaspaboTaHa MeToauka pelleHns 3a0aqm
0 KonebaHuax TpexmepHoro aedopmumpy-
eMOro KpMBOAMHeHoro TpybonpoBoaa,
B036y>KAaeMbIX MOTOKOM TeKyLLEeN
OAHOPOLHOV CPefpl ¥ BHELLHEW
BbIHY>JatoLLLe COCpeJOTOYEHHOW CUMON.

M BbinonHeHo conocTasaeH1e aMnanTya,
pasHocTeln $a3 1 gekpemMeHToB Koneba-
HUIN TpEXMepPHOW KOHEYHO3IEMEHTHOM
MOLENV KpMBOAMHEeNHOro TpybonpoBoaa
B YC/I0BUSAX TeueHus opgHobasHoi cpensl
C pe3ynbTaTamu pacyeta banoyHoi
1D-Moaen 1 HaTypHOro 3KCNepUMEHTa.

M MonyueHbl pacueTHble OLEHKM fekpe-
MEHTOB KonebaHuin B 3aBUCMMOCTH
OT TPEHWst B MaTepuase, MoAenu
LBYXx(pa3HOro noToka 1 pexrma TeYeHns.

M PaspaboTaHa MeToamka oLeHKu
pacnpefeneHns no LIMHe KPUBOINHEN -
HOW TPYOKM CpefiHMX MO CEeYEeHMI0 Macc
1 ckopocTeit AByxdasHoli TekyLLen
cpenbl.
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ICCNEOBAHUE ®U3NKO-
XMMWYECKMX MPOLIECCOB CUHTE3A
KOMMO3ULMOHHbBIX
MUHEPATM3ATOPOB COJTEBbIX
PACTBOPOB TAXE/bIX METAJ1/10B

I PAIVIOHYKSIMAOB 419 CO3OAHNS
HOBbIX 9KOMOTMYECKMX TEXHOS10M M

rOCYAQAPCTBEHHOE 3AAAHUE

PykoBoauTenb npoekTa — AOKTOP XMMUYECKUX HayK, aoueHT [.A. BUHHUK

ByneT ABNSTLCH OCHOBOW ANd paspaboTtkn
HOBbIX 3KOSIOrMYECKMX TEXHOIOT WA,
HeobxoanMbIX N5 peabunntayun
NPOTSAXKEHHbBIX TEPPUTOPUI 1 BOLOEMOB,
3arpA3HEHHbIX MPOMBbILIEHHBIMK CTOKaMK
ropHofobbIBaloLLEN U METaNNypPruyeckoin
NPOMbILLNEHHOCTH.

[MEPCHEKTVBb

SALAHV
[TPOEKTA

WccnepoBaHue pusmnko-

POADRIEEROP ML) 9 VccnepoBaHue CTpYKTYpbl 1 CBOICTB
CMHTe3a KOMMO3ULMOHHbIX

MWHepann3aTopoB COoMeBbIX pa3pa60TaHHoro MnHepanmsaTtopa.
PacTBOpPOB TAXebIX = MO,D,eJ'Il/IpOBaHl/Ie npoLeccoB B3anMMo-

ASUCLBRIS [ RSBV nevicteuns n ¢aszoobpasoBaHmns Ha

L,0B /19 CO3[,aHMNS HOBbIX
3KONI0rMYeCKMX TEXHOJIOMnin rpaHunle pasaena MimHepanmsatop -
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NYBAWUWKALMUMU

A

Hay4Hble
CTaTbu

cTaTby
B Scopus

cTaTb
B Web
of Science

CTaTbA

coneBble pacTBOPbI TAXKENbIX MeTas-
noB.

2 Onpepenenne BANSHUSA CTPYKTYPbI U
CBOWCTB MMUHepanusaTopa Ha adpdek-
TUBHOCTb B3aVMOLENCTBKS C CONEBbI-
MW pacTBOpaMu.

O OU3MKO-XMMUYECKNIA aHanu3 nony-
4eHHbIX HOBOODPa30BaHWI, aHaNU3 KX
YCTOMYMBOCTH.

2 Onpepenexune nocnenoBaTenbHOCTA 1
npeeMCTBEHHOCTY peakuuit, obecne-
4MBaloLLMX NepeBof, BOAOPACTBOPU-
MbIX KATUOHOB 1 aHMOHOB B BOAOHE-
pacTBOpPMMOe COCTOsIHME B COCTaBe
MUHepanunsaTopa.

OKNOAEMbBIE
PE3SYJIBTATbI
[TPOEKTA

PesynbtaToM npoekTa byaeT ABnAThHCA
CWHTE3 arperaTMpoBaHHOro KOMNO3nLUM-
OHHOTO MaTepuana MvHepanusaTtopa ¢
3a[laHHOW CTPYKTYPHOM 1 $pa3oBo
HeoAHOPOLHOCTbIO, 0becneynBatoLLen
Hann4une Ha MOBEPXHOCTMN LLEHTPOB A5
KOHLEHTPUPOBaHMs KaTUOHOB 1 aHMOHOB
B BU/E YCTOMUMBBIX CTPYKTYPHbIX U
ba3zoBbix 0bpa3oBaHUii. MuHepanu3aTop

[TPAKTUYHECKOT O
NCTOJIbSOBAHNA

PesynsTaThl ccnegoBaHnii No CUHTE3y
MaTepuanoB-M1Hepann3aTopoB ABAAKTCH
0CHOBOW )19 Pa3paboTku HOBbLIX 3KOOMN-
4eCKMX TeXHOSTOTWI, aHaNorNYHBbIX
NPVPOLHbIM NpoLeccam, NO3BONAOLLAM
pewnTb rnobanbHyto npobnemy
N0 YTUAN3aLMM NPOMBbILLIEHHbIX OTXOA0B.
[pn 3TOM TAXENbIE MeTanbl — 3arpa3Hu-
TeNu BXOAAT B CTPYKTYpY MUHepann3aTtopa,
4TO MOSIHOCTBIO UCKIOYAET VX MNOBTOPHbIN
nepexof B OKpyxatoLyto cpefly. Paspabo-
TaHHble TEXHONOM MW MOTyT BbITb MCMOB30-
BaHbl NPeAnpUATUSAMU Masoro U cpefHero
Bu3Heca 4na NpoM3BOACTBa HOBOrO BMAA
maTepuanos. B HacToqllee Bpems
019 nepepaboTku 0BLMPHbLIX TEXHOTEHHbIX
3arpa3HeHni, HakoMIeHHbIX 3a fecATue-
VA Ha Tepputopun Poccuu, npaktuyecku
He CyLLLeCTBYeT TeXHON0MM 3KOHOMUYECKU
1 akonornyeckn apdeKTUBHBIX, MO3TOMY
1CMoJIb30BaHWe HOBOro MaTepuana-
MUHepanusaTtopa bygeT BocTpeboBaHo
B TedeHue ANNTENBbHOrO BpeMeHK
OJ19 PeKyNbTUBaLMM 1 BO3BPALLEHNA
B X0351MCTBEHHOE 1CMOJIb30BaHNe NoyB
1 BOAOEMOB.



PE3YJIBTATbI
NCCNELOBATENTECKOW
PABOTHI,
[TOJIYHEHHBIE B 2018 .

Llenbto aTana Hay4yHo-nccnegoBaTeNbCkoi paboTsl

Bbino:

M wccnenoBaHve CTPyKTypbl U CBOWCTB pa3paboTaHHOro
MVHepanusaTopa, MOAeIMpoBaHMe NpoLeccoB
B3avMoAencTBna 1 Gasoobpa3oBaHus Ha rpaHuLe
pasfena MYHepanus3aTop — CojieBble pacTBOpSbI
TAXENbIX METANN0B;

M onpeneneHue nocnenoBaTesbHOCTY
¥ MPEEMCTBEHHOCTH peakuyii, obecneunBaloLLmx
nepeBof BOAOPACTBOPMMEIX KaTMOHOB ¥ aHMOHOB
B HEpPaCTBOPMMOE COCTOSIHME B COCTaBe
MUHepanmnsaTopa;

M nposeneHue CMHTE3a arperatMpoBaHHOro
KOMMO3MLMOHHOro MaTeprana ¢ 3afaHHoMn

KapTa pacnpefeneHus Taxenblx MeTa 0B
Mo CTPYKTYPHbLIM 3/1eMeHTaM MUHepasmsaTopa
(ronybolt uBeT — kKaTUoHbl Meau)

CTPYKTYPHOM 1 $a30B0oM HEOZHOPOLHOCTbIO;
obecneunBaloLLel HanMuMe Ha MOBEPXHOCTH
0CaAUTeNIbHbIX U NOTIOTUTENbHBIX LLEHTPOB 4J15
KOHLEHTPMPOBaHMA KaTUOHOB 1 aHWMOHOB B BUE
YCTOMYMBLIX CTPYKTYPHbIX 1 $pa30Bbix 0bpasoBaHuii.
[Mpv BEINOSHEHWW 3Tana:

onpefeneHo BANSHME CTPYKTYpbl 1 CBOMCTB
MUHepanusaTopa Ha 3GpPeKTUBHOCTM B3aUMOAeNCTBUS
C CONeBbIMM PaCTBOPaMU TAXKENbIX MeTa0B;
npoBefeH GUINKO-XMMNYECKNI aHaNN3 NofyYeHHbIX
HOBOODpa3oBaHWNi, aHann3 Ux yCTOMYMBOCTY;

|Z[ YCTaHOBJIEHO, YTO nNpoLlecc MMHepannsaunn aBnaeTca

CNOXKHbBIM MHOTOCTaAMAHBIM MPOLLECCOM,
NPOMCXOAALLMM Ha rpaHuLLe pasgena TBEPLOW 1
xunpkon das. CocTosiHMe 1M cocTaB MOBEPXHOCTU
MUHEepanun3aTopa onpeaensT CKOPOCTb XMMUYECKINX
peakunii. CoctaB NpofyKTOB MMHepanm3aumm 3asmucut
OT TUMa MUHEPANM3yeMbIX KATUOHOB 1 aHWOHOB.

[MTAPTHEP TTPOEKTA

M Tpynna «MarnesnT».

KR e OB LD ] B i Rt M. WA 6

CHUXeHWe KOHLEeHTpaLuumn KaTMoHoB Mean
Npu KOHTaKTe pacTBopa C MUHEepPanM3aTopom

-

MouBa n BOLOEM, 3arpA3HeHHble TEXHOTEHHbIMK OTXO04aMU [F. Kapa6a|_|_|]
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rOCYAQAPCTBEHHOE 3AAAHUE

MpoekT HanpaBneH

Ha pa3paboTKy aHepro-

u pecypcocbeperatowmx
HaAEXHbIX 3JIEKTPOTEXHU-
YyeckuUx KOMMNIeKcoB

Dns 06bekToB
HedTerasoBoro cekTopa

NYBAUWKALMUMU

Hay4HbIX
cTaTem

cTaTen
B Scopus

SALAHV
[TPOEKTA

9 Paspabotatb MHOrodasHble 31eKTpo-
MexaHu4eckue npeobpasoBaTenu ans
0bbekToB HedTerasosoro cekropa.

2 Co3paTb MaTeMaTnyeckune Mogenu

MHOI'OC')aBHbIX INNeKTPNHEeCKMNX MallnH.

=) F’a3pa60TaTb 3aKOHbI ynpasneHna

q)aBHbIMI/I TOKaMKn, KOTOPbIe Yy4NTbIBAtOT

COBMECTHYt0 paboTy anekTpryeckon
MalUMHBI 1 NOAYNPOBOAHUKOBOO
npeobpasosaTesns.

OKMOAEMbBIE
PE3YJILTATDI
[TPOEKTA

KoMnnekcHble METOAbI MPOEKTUpOBa-
HWS 1 NpoM3BOACTBa 06beKTOB BypOBbIX

OQHEPTO- M PECYPCOCBEPETAROLLE
SJIEKTPOTEXHWHYECKWME KOMITJTEKCDBI
1A OBbEKTOB HEDTETASOBOIO
KOMMJTEKCA (HA TTIPMMEPAX OBbEKTOB
POCHEDTb-BYPEHUE, BKE,
CIrK-BYPEHME]

PykoBoauTenb npoekTa - JOKTOP TeXHUYeCKuX Hayk, npodeccop M.A. lpuropbes

PE3YJIBTATDI
MCCJIELOBATE 1b-
CKOW PABQTH,
[OJTYHEHHbBIE

B 2018 r.

™

™

YyCTaHOBOK, OT/IMYaloWmecs ynyyweHHbiMn /]

MaCCOI’aﬁaplATHbIMV] nokasatenamMmun.

[TEPCMEKTVIBbBI
[TPAKTVHECKOIO

MCHNOJIb30BAHNA

TexHnyeckne peweHna MOoryT NcnoJjib-
30BaTbCA: NpU NPOV3BOACTBE perynnpye-
MbIX 21eKTPONpUBOLOB NepeMeHHOoro Toka

06bekTOB BypOBbIX YCTAHOBOK.
BoamoxHble noTpebuTenn TexHuyec-
KWX pe3ynbTaToB: MHXUHVPWUHIOBbIE

KOMMNaHMn, 3aHnMatoLlimnecsd pa3pa60TK017|

31ekTpoobopyaoBaHMs 1 CUCTEM
aBTOMATMKKM Ans 06bekToB bypoBbIX
yCTaHOBOK.

4]

4]

HoBble BbICOKOHAAEXHbIE BapMaHThI
MHOTOGa3HbIX 371eKTPOMEXaHNYEeCKMX
npeobpasoBatenen, yunTsiBatoLme
COBMECTHYt0 paboTy ¢ NMonynpoBoAHMKO-
BbIM Npeobpasosatenem (anekTponpu-
Boabl ¢ CPMHB, crHXpoHHble BEHTUSb-
HO-VHAYKTOPHbIE 31eKTPOMNPUBOAbI).
BbinosfiHeH aHanus cteneHn ysenumde-
HUA HaJEXHOCTHbBIX NokasaTtenen

Npw Nepexofie Ha HOBble TEXHUYeCcKe
pelueHus (B 4acTHOCTW Npw yyeTe
MHOTOha3HOro MCMoNHEeHWS INEKTPY-
4eCKoM MaLLWHBbI).

MpennoxeHbl ONTUMabHbIe 3aKOHbI
ynpasneHus GasHbIMK ToKaMu.
Moka3aHo, 4TO yBENMUYEHNE KOMYECTBa
ha3 cxeM cUoBbIX Lienei NonynpoBos,-
HUKOBbIX Npeobpa3oBaTenei,

npw KoTopoM da3Has obmoTka ABuraTe-
N9 BBINOAHAETCA MHOrodasHoM,

a CUNoBble MOMYN @aBTOHOMHOIO
MHBEPTOPa, paHee BKIIKYEHHbIe

B Napanfesb, ralbBaHNYeckn pa3Bs3bl-
BaIOTCA U MOAKTIOYAKTCH OTAEIbHO

K Kaxaoi 13 ¢as aBuratens, no3sonser
YBENNYUTb HAAEXHOCTHbIE NnokasaTenu
cucTeMbl be3 Kakux-a1Mbo AONoaHUTENb-
HbIX KanuTanbHbIX 3aTpar.
TeopeTnyeckn ycTaHOBAEHO 1 KCnepu-
MEHTasIbHO MOATBEPXK/EHO, YTO 3a CcYeT
Pa3BUTUSI COBPEMEHHOW 31IEMEHTHOM
6a3bl 3KOHOMKUYECKN 060CHOBAHO
NpVYMeHeHMe TpexypoBHeBbIX Npeobpa-



30BaTenielt HacToTbl 419 YPOBHSA HanpsixeHnsa go 1 kB.
[1pn 3TOM ycTaHOBEHO, YTO KPOME CYLLeCTBYIOLLMNX
NPeUMyLLLECTB TakoM CXeMbl ([CHUXEHW KOMMYTaUMOH-
HbIX NOTEPb W NepeHanpaxeHusa Ha pasHol obMoTke
nguratens) yaaetca fononHuTeNnsHo nosbicuts K[
npeobpasoBaTtend YacToThl 3a cyeT bosbLIero Yncna

Ilewn !, 57 A

At

cTeneHemn CBO6OJ:I,bI npun nepexone K MHOI'Od)EBHbIM
CXeMaM.

[TAPTHEP IMPOEKTA

V] O6uiecTBO C OrpaHUYeHHOM 0TBETCTBEHHOCTLIO «Puk-
AHepro» (Henaburck).

3aBUCUMOCTb yOeNbHbBIX LLeH Ha 3/1eKTpoMexaHn4yeckre I'Ip606pa3OBaTeJ'II/I
OT TOKa N KOMYeCTBO NOoJToCOB MallWH
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3aBMCUMOCTb yOeNbHOro MOMeHTa ABuUratesid 0T MOWHOCTV ON1A pa3HOro Kojin4ecTBa nap rnojitoconB
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oT AP

BPEM

rOCYAQAPCTBEHHOE 3AAAHUE

MocTpoeHune onucaTenbHbIX
Mojesie B3aMMoLencTeus
rpynn HaceneHus

C MPUHLUMNUANBHO pa3HbIMU
COLMOKYNbTYPHbIMU
cucteMamu; o6ocHoBaHue
Te3unca o norpaHuybe Kak
CaMoCTOSATe/IbHOM 30He,
onpepensBLIei BeKTop
pasBUTUS TEPPUTOPUIA

B A,0J/IFOCPOYHON peTpoc-
nekTuee.

NYBAUWKALMUMU

Hay4HbIX
cTaten

LOKNafoB
Ha KoHpepeHumsX

cTaTtbhu
B Scopus

cTaTten
B Web
of Science

cTaTten

3

Hl/

SALAHV
[TPOEKTA

2 [lpoaHanu3unpoBsaTb nctoprorpadm-
4ecknit naHgwadT n3ydeHuns norpa-
HWYHbIX COOBLLECTB B €BPa3MINCKOM
pervoHe; BblAENNTb HepeLlleHHble
W aKTyaNlbHble BOMPOCHI.

© Paspabotath MeToponornyeckme
OCHOBbI V1 METOLMKY KOMNapaT1BHOIO,
MYNLTUAVCLUMIVHAPHOTO UcCclie0Ba-
HUSA MEXKYITYPHbBIX B3aUMOLENCTBIUN
B MorpaHuybe.

2 [MononHuTts 6a3y NCTOYHUKOB
no npobaemMam NorpaHnYbs KynbTyp-
HbIX MMPOB 3a CYeT HOBbIX MaTepunanos
NoaeBblX apXeoflornyeckmx nccnepo-
BaHM M apXMBHbBIX U3bICKAHWI
no Tepputopuu KOxHoro Ypana.

2 0bocHoBaTb NepeyeHb YCTOMYMBbIX
couManbHbIX CTPYKTYP NPUrpaHUYHbIX
coobuiecTs, obecrneymnBatoLmx
VX yCnelwHyto aganTtauuio K HOBbIM
YCNOBUAM MPVPOLHON W COLMaNnbHOM
cpegbl.

2 BriaBuTb KtoueBble GakTopsl,
onpefensailLe xapakTep 1 pesynbTa-
Tbl B3aVMOLEVCTBYS B YCII0BUAX
norpaHnybs.

OKNOAEMbBIE
PE3YJIBTATbI
[TPOEKTA

MonyyeHne BbICOKOKAYECTBEHHbIX
MCTOPUYECKUX, apXeonornyeckmnx
1 aTHOrpaduyeckmx MaTepmanos.
Co3naHune BaHKa apXMBHbIX AaHHbIX MO
TeMaTtuke B3aMMOAENCTBUA HaceneHus

1O PAHNYBE KYJIBTYPHbBIX
MUPOB (KOXHbIV YPAJT
OCTV 10 HOBOT O

PykoBoauTenb npoekta — fOKTOp Uctopnyeckux Hayk A.B. Enumaxos

norpaHuyba. Pa3paboTka MeTogonorun
KoMMapaTWBHOIO, MyAbTUANCLUNANHAP-
Horo nccnepoBaHuga. Co3paHune onvca-
TeNbHbIX MOAENEN B3aMMOAENCTBUS
KYNbTYPHBIX MUPOB AN TPAANLMOHHbIX
1 MofepHbix obulecTs. Beifenexune

1 0b0CHOBaHME NepeyHs YyCTONUYMNBbIX
coumanbHbIX CTRYKTYP MPUrPaHNYHbIX
c00bLLEeCTB — OCHOBbI yCrelHom aganTa-
UMM K UBMEHSIOLLMMCS YCITOBUAM
MPUPOLHOM U COLManbHON cpeabl.

[MEPCMEKTVIBbBI
[TPAKTHECKOIO
NCIMOJIb30BAHNA

[Npoliecchl B MpUrpaHnUYHbIX 30Hax
ABNSIOTCSA BaXKHbIM GaKTOPOM, BANSIOLLMM
Ha MHOIMe acnekTbl XM3HWU COBPEMEHHbIX
rocyaapcTB. HefocTaTouHOCTb 3HaHMN
0b anroput™ax, onpefensBLUVX xapakTep
NpOLLECCOB B3aUMOAENCTBUSA B NMOrpaHnybe
KYNbTYPHbIX MMPOB B MPOLUIOM, OCIOXKHAET
bopMurpoBaHne NpaBUILHON KyNbTYpPHOM,
HaLMOHaNbHOM, CoLManbHON NOAUTIKM,
He y4YWTbIBaOLLEN peanuu, yxoasLine
KOPHSIMY B MpefLLecTBYiOLLVE 3MOXM.

Pe3ynbTaThl NpoekTa No3BondT BKI0-
4aTb B IKCMEPTHbIE 3aKOYEHWSA HayHHO
3HauMMble BbIBOAb! 00 YCTOMYMBBIX
npoueccax B cpefe npurpaHnyHbIX
Co0bLLECTB, O KyBETYPHO-MCTOPUYECKMX
0COBEHHOCTAX NorpaHnYbs, UrHOPUpPOBa-
HUe KOTOpbIX MPVBOAMT K OLIMOKaM
B perynvpoBaHumn murpaumin. Coopmmnpo-
BaHHble B pe3yfibTaTe NpoekTa MoAenu
NOrpaHnYHbIX COODLLECTB MOTYT CIYyXUTb
TeopeTnyeckoi 0CHOBOW ANS AaNbHeRLW X
Hay4YHbIX pa3paboTok.



PE3YJIBTATb
NCCNELOBATENTECKOW
PABOTHI,
[TOJIYHEHHBIE B 2018 .

M TeopeTuueckoii bazoit npoekTa usbpaHa KoHLenums
bpoHTMpa.

M OnybavikoBaHbl pesyasTaThl UcToprorpadunyeckoro
o630pa u case-study.

M TMononHeH BaHk AaHHbIX NaneoreHeTUYeCcKMxX

1 pagmoyrnepoaHbIX aHann3o0B Ans OpoH30BOro Beka.

HayaTta BblpaboTka MeTOAMKM AMarHOCTVPOBaHMS

MODOUNBHOCTK MO AaHHbLIM aHanu3a cTabunbHbIX

M30TOMOB.

M 3ageplueHbl paboTbl Mo aHanK3y COCTORHUS
3/10pOBbS HaceseHVs BPOH30BOro BeKa.
[TpoaHanu3npoBaHbl cnefbl B3aMMOAENCTBUS
HaceseHns CTEeNHOW WU NEeCHOW 30H C NPUHLMAMANBHO
pa3HbIMU KyNbTYPHbIMUW CTepeoTUNaMu B NEPUOA,
OpoH30BOro Beka.

CounanbHblll aHanus norpebexuit

C TPYMOCOXOKEHWUAMM 3M0oxXM No3gHen bpoH3bl FOxHoro

Ypana nokasarsn, Yto eiMHNYHble norpebeHuns

C KpeMaumaMu npu obuiem rocnofcTee obpsaa

MHTYMalUny CBULETeNbCTBYIOT 00 yCTOMUYMBBIX CBA3AX

beopoBCKON, anakyabCkoln v cpybHOM KynbTyp.

BospacT, reHfep v ropusoHTanbHas coumansHas

no3nLMsA yMepLUMX Takxke BNVSAN Ha Beibop cnocoba

norpeberua. Hanbonblunii NpoueHT KpEMUPOBAHHbIX

WHAMBUAOB NPUXOAMTCS Ha CUHKPeTUYeckne cpybHo-

anakynbckue NaMsaTHUKK, YTO FOBOPUT

0 3aMMCTBOBaHUW He TONbKO NpesMeToB MaTepranbHON

KYNbTYpbl 1 TEXHONOTWIA, HO W KyNIbTYPHbBIX CTEPEOTUNOB,

BKJIl04as ocobeHHoCTH norpebansHoro noBefeHuUs.
M3meHeHne knvmata B HOxHOM 3aypanbe B KoHLe V -

Hayane IV B. §o H. 3., BbI3BaHHaA 3TUM MUrpaLms

3aypanbCkux KoyeBHMKOB B HOxHoe [Tpuypanbe

M YCUAMBLUAACH BHELWHSAS yrpo3a obycnosuam nepexop

4]
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Kapta pacnpoctpaHerus renatuta B (6poH30BbIN 1 paHHNIA enesHbIi Beka)

[emorpadus HaceneHns 6poH30B0ro Beka.
CpaBHUTENbHbIN aHanus.

paHHUX KoyeBHMKoB KOXxHOro Ypana oT ceTeBON NOANTUKO-
9KOHOMUWYECKOW CTpaTernu K KopnopaTvBHON.
Apxeonornyecknm oTpaxkeHWeM 3Toro CTanun N3MeHeHUs

B norpebansHoM obpsige 1 apxutekType norpebanbHbix
COOpYXXeHW. ApKVMM CBUAETENbCTBOM Nepexona
ABNAIOTCA TakXKe MOHYMEHTasbHble Ky/bTOBble 00beKThI

Ha nnaTto YCTiopT, BO3BeAEeHHbIE I0XKHOYPabCKMMM
KOYeBHMKaMMW.

HoBble MmaTepuansl no nctopuun 3aypanss XVI-XIX BB.
NoATBEPAMIN NepecefieHne rpynn TIOPKCKOro HaceneHns
¢ HOxHoro Ypana 8 BocTouHble paiioHbl (Tobonbckoe
v Tapckoe MpunpToilbe). [lononHUTeNbHbIE apryMEHTHI
NoAYYMA Te3nc 0 no3gHeM GopMUpOBaHMM Fpynn
3aypanbekux bawkmp v cnbupckrx TaTap, T. K. OCHOBY Tex
M APYrvx COCTaBNAOT NPeLCTaBUTENN OQHUX U TEX Xe
pofonfneMeHHbIx rpynn. Pasnuuns bawkmpckon
1 cnbrpcko-TaTapcKol MAEHTUYHOCTU 3aypanbs
obycnosseHbl pasfeneHnemM eanHON Npexe TeppuTopuy
Ha ye3abl Poccuiickoro rocyfapctsa v cucTeMon
0003HauYeHNs TIPKCKOro ACaYHOro U CAYXXMIoro
HaceneHus. ficayHoe HaceneHve Youmckoro yesna
Ha3biBany bawwkpamu B TIOMEHCKOM U TypUHCKOM ye3aax
- «fiCaYyHbIMK TaTapaMmn», B OTANYME OT «CAYXUIbIX TaTap».
Ha ocHoBe cocfioBHbIX rpynn balwkmp 1 sicayHblx TaTap
1 chopMMpPOBaNNCE 3THUYECKME TPynMbl. BbisiBieHbl HoBble
[LOKYMEHTbI M0 CUTYaL MK B NPUrPaHNYHON Tepputopmm,
KapTbl 1 MAaHbl, yTOYHAOLWME ¥ AONONHSAOLWME
NpeAcTaBieHNs 0 pacceneHny TIOPKCKOro HaceneHuns
B NePUOA, BXOXAEHUS TeppuUTOopun 3aypanbs B COCTaB
MockoBcKoro rocyfapctea, pasBuTUy NNaHMpPOBKN
M 3aCTPOVIKM HEKOTOPbIX KpenocTeit 1 3aBofoB (Tponuk,
CoicepTckuil, 3natoycToBCkmid, KbllUThIMCKI 3aBOAbI).

[MTAPTHEPbBI TTPOEKTA

M WncTuTyT uctopuu 1 apxeonoruu Yp0 PAH:;
M Ynusepcutet KonewrareHa;

M YuusepcuteT leTebopra;

M Yuusepcutet MutTcbypra;

M Yuusepcutet lete (DparkdypT-Ha-Maiire);
M Ceo6oaHbii yHnBepcuteT bepnunHa;

M lapBapackas MeAMUMHCKas WKosa.

M LT
(T

Cocyn bpoH30BOro Beka
(MorunbHMK KoMcomonbeknia 2)

3D-Mopens KypraHa 1o packonok
(MorvnbHMK KoMcomonbekmit 2)
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rOCYAQAPCTBEHHOE 3AAAHUE

Co3paHue pyHpaMeHTanb-
HbIX OCHOB N1l U3y4YeHuUs

METOOVKA PAHHEV ONATHOCTUKW
HAPYLLEHWI NATTEPHA X0 bbbl

N BETA C MCIOJIBSOBAHMEM
TEPMOTI PAONYECKWX
N BUOMEXAHWUYECKWX TTAPAMETPOB
JTOKOMOLW YEJTOBEKA

PykoBoauTenb npoekTa - KaHamMpaaTt buonormyeckux Hayk, goueHt B.B. Enuwes

COCTOAHUA YesloBEKa
npy NOMOLUU OLEHKH

TeMnepaTtypbl KOXXHbIX

MOKPOBOB.

NYBAUWKALMUMU

4

Hay4Hble
CTaTby

cTaTbs
B Scopus

cTaThbi
B Web
of Science

SALAHV
[TPOEKTA

2 Onpepenexve B3aMMOCBA3EN MeXy
KOMMOHEHTHbIM COCTaBOM Tefna
M TemMnepaTypomn KoXU.

2 CocTaBneHvie «TeMnepaTypHOI KapTbl
JenoBeka».

2 Onpepenexve B3anMMOCBA3EN MexXay
TeMnepaTypor B pasfiM4HbIX YacTax
Tena v 3aboneBaHMAMUN ONOPHO-
LBWraTesbHOro annaparta.

2 Paspabotka MeToanKy BeCKOHTaKTHOM
AnarHocTnkm 3aboneBaHuin KpynHbIX
CyCTaBOB.

2 PazpaboTka AnMarHoCcTupytoLLmx
YCTPOMCTB AN BeCKOHTaKTHOM
AMarHocTkn 3abonesaHnii onopHo-
LBUraTenbHOro annapata, U3MepeHus
KOMMOHEHTHOro cocTasa Tena.

OKNOAEMbBIE
PE3YJILTATDI
[TPOEKTA

MonyyeHHble B3aMMOCBA3N Mexy
TemnepaTypoii OTAENbHbIX y4acTKoB Tena
Kak MHTerpasbHOro napamMeTpa cocToaHMs
4esioBeka Nno3BosIUT 3HAYUTESBHO
MOBbICUTb BO3MOXHOCTM 1 CHU3WUTL
CTOMMOCTb AMarHoCTUkK 3abonesaHuii
onopHo-ABuratensHoro annapata. Kpome
TOro, KOHTPOJIb 3@ COAEPXKaHNEM
XMPOBOI TKaHW B OpraHn3mMe MoXHO
ByneT ocyLLecTBAATb NPY NMOMOLLM
N3MEpPEHNs TeEMMNepaTypbl, YTO 3HAYNTENb-
HO YNPOCTUT MOHUTOPUHT COCTOSHUS
yesoBeka.

[MEPCHEKTBbI
[TPAKTUYHECKOTO
NCTOJIb30BAHWA

B pesynbrate peanusauun npoekra
OynyT onpenenerbl dyHAaMeHTanbHbIe
NPUHLMMNbI BECKOHTaKTHON TepMOMETPUN
[151 3KCNPecc-AMarHoCTUKM COCTOSIHMS
KpYMHbIX CYCTaBOB, N5 M3MepeHUs
KONIMYeCcTBa XXMPOBOM, MblLLIEYHON TKaHWM
B opraHuame. byaeT co3gaHo TexHuyec-
Koe 3afiaHne v pa3paboTaHbl TeXHNYeC-
Kne cpeacTBa ansa beckoHTakTHOM
OVNArHOCTUKM 1 KOHTPOIS COCTOSIHMS
yesoBeka.

PESYJIBTATHI
NCCJIELOBATEI1b-
CKOW PABQTHI,
[TOJTYHEHHBIE

B 2018 1.

Llenbto fanHoro stana vccnenosaxuii
ABNANOCH MOATBEPKAEHME TMMOTESbI, YTO
onpefieNieHe KYEBLIX 30H AN N3Mepe-
HWS TemnepaTypbl KoK/ MO3BONT CO3AaTh
anropuT™ 1 He[oporoi npubop
AN [MarHOCTVKM COLEPKaHUs XUPOBOW
TKaHM.

[nst NoATBEpXAEHNS NoNyYeHHbIe
flaHHble bbinn obpaboTaHbl ¢ nomoLbio R
(ver. 3.5.1). Bbin NpUMeHeH KoppensauMoH-
HbI @HaNN3, Ans ycTpaHeHus npobrem
KOMMIMMEHTAPHOCTY — SIMHEIHbIN perpec



CUOHHbIV aHanu3. B panbHelwem, ong nssneyeHns
HEKOPPEenMpPUPYeMbIX KOMMOHEHTOB, BblN MPpUMeHeH MeTog,
rnasHbix komnoHeHT (PCA) n npumenen VARIMAX rotation
(orthogonal rotation). Beino BblaeneHo 6 raBHbIX KOMMO-
HEHT, koTopble ¢ ToyHocTbio 83 % (p<0,01) nossonsaioT
NPOrHO3MpPOBaTh COAEeP>KaHNe XMUPOBOI TKaHW Mo Temnepa-
Type KOXMU.

®akTnyeckn PCA no3sonui Ham onpeaennTs Bkiam
TeMnepaTypbl KOXM pas3sivyHbIX y4acTKoB Tena. [MaBHble
KOMMOHEeHTbI B MOPSIAKE 3HAYUMOCTY PacnoNoXmUInNCh
cnegytowmm obpasom: “Legs” - 26.0%, “Back side” -
18.0%, “Neck” - 14.0%, "Hands" - 10.0%, “Torso” - 8.3%
and “Antro” 5.3%.

YpaBHeHWe perpeccuy npefcTaBneHo cneayoLiim
obpasom:

FATkg = 4.93+0.55 Legs+0.79 Back side-0.71 Neck-
1.78 Antro

B nancHeiweM onga oueHkn BAUAHUS GakTopa ANNHbI
1 Maccel Tena bein nposeaeH pacyeT PCA 6e3 3Tux
napameTpoB. VickntoueHwne pocta 1 Beca 13 PCA
He NPUBENO K KaknM-11bo KapAnHanbHbIM U3MEHEHNEM,
KpOMe OTCYTCTBUS KOMMOHeHTbl “Antro”.
KoppensaunoHHble CBA3M BHYTPU KOMMOHEHT Takke
0CTaNNUCh CXOXUMU. AHANN3 U3MEHEHU BHYTPU
KOMMOHEHTOB MoKa3aJ, YTo pasinyHble Mo xapakrepy

M3MEHEHWS NMPOM30LLIN B 4 KOMMOHEHTax, kpoMe “Torso”.

B “Legs” n3-3a cHmxerus r ke 0.4 ncknounancs
napameTpbl HipBL and HipBR. B komnoHeHTax “Back
side”, "Hands” and "Neck” octanwuce Te e nepemeHHbie,
HO M3MeHUNach HanpaBNeHHOCTb KOPPENALMOHHbIX

Mpumep TepMorpaduryeckoro nccnefoBaHuns

cesizeit: “Back side” and “Neck” ¢ oTpuuatensHoi

Ha nonoxuTesbHylo, a B "Hands”- ¢ nonoxuTtenbHo

Ha oTpuuaTenbHyto. B kayecTse npeanonoXxeHns MOXHO
yTBEpXAaTb, YTo 6e3 yyeTa aHTPONOMETPUYECKMX LaHHbIX
IS8 nporHo3unpoBaHus FAT BaXHO gnarHocT1poBaTh
TemnepaTypy B U3MEHUBLLNX HanpaBaeHve Koppensumm
KOMMOHEeHTax, T.e. CerMeHTax Tefa no 3afjHei YacTv Tena,
pykax 1 wee. KOCBEHHO 3T0 NOATBEPXKAAETCS POCTOM
3HaumMmocTy KomnoHeHT "Back side” (+3%),"Neck” (+1%)
and "Hands" (+3%).

[MaBHble KOMMOHEHTbI B MOPSAAKE 3HaYMMOCTM
pacronoxunuce cnegyoumnm obpasom: ‘Legs” - 26.0%,
“Back side” - 21.0%, "Neck” - 15.0%, “Hands” - 13.0%,
“Torso” - 10.0%

lpoBeseHMe perpeccMoHHO0ro aHannsa no3sosnio
OLEHWTbL TOYHOCTL nporHosa FATKg Ha yposHe 52.5% (p<
6,84-10), uto Ha 21.4 % HuXe, YeM C AaHHbIMK pocTa
v Beca. B perpeccyio Bownu Tonibko 2 KoMnoHeHTa: Back
side” and "Neck”, a He Bowen BaxHbI g1a Full set
komnoHeHT “Legs”. Hanbonee anaunmbim (Estimate] cran
komnoHeHT "Neck”, gonga kotoporo noytv B 3 pasa bosblue,
dem komnoHeHTa “Back side”.

YpaBHEeHWe perpeccum NpefCTaBAeHO CNeayioLim
obpasom (p<6,84-10):

FATkg = 4,45 - 0,58 Back side + 1,53 Neck

[MTAPTHEPBI TTPOEKTA

M Universite Paris-Sud 11
M LanbHeBoCTOUHbIN defepanbHblii yHUBepcuUTeT
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rOCYAQAPCTBEHHOE 3AAAHUE

TeopeTuyeckoe u 3Kkcnepu-
MeHTallbHoe uccnepoBaHue
npoL,eccoB KpUcTaninsa-
LUK, NpoTeKaLWnxX

B CTPYKTYpe MHOroKOMMo-
HEHTHbIX 60POCUNIMKATHBIX
MaTpU4YHbIX MaTepuasnoB
npuv ux BbicoKoTEMNEpaTyp-
HOM CUHTe3e 1 B npolecce
ONUTENIbHOTO XPaHeHMus.
HepoctaTouHas TepMuyec-
Kas U rmgpoTepMalsibHas
YCTOMYMUBOCTb CYLLECTBYHO-
LMX MATPUYHbIX MaTepua-
JIOB 4151 3aXOPOHEHUS
pPaAMoaKTUBHbIX OTXOA0B

1 HeobxoauMoOCTb yBenmye-
HUS1 EMKOCTU MaTPUYHbIX
MaTepuasioB Mo OTHOLUEHUIO
K paflM0aKTUBHbIM 3/1EMEH-
TaM onpeaensioT Heo6xo-
OUMOCTb NPOJOJIKEHMUS
nomcka HoBbiX MoguduUKa-

LMA MaTPUYHBIX MaTpUL,
IS 3aX0pPOHeHUa paguoak-
TUBHbIX OTXOL,0B.

NYBAWUWKALMUMU

6

Hay4HbIX
cTateu

noknaga
Ha Me>XAyHapoaHbIX
KOH(pEepeHLMsIX

cTaTten
B Scopus/WoS

VICCNEAOBAHME
KPUCTANIM3ALIMOHHBIX MPOLIECCOB,
MPOTEKAKLLINX MPY CUHTESE

/I IIATEIBHOM XPAHEH MM
50POCUINKATHBIX CTEKSTOCOAEPXKALLIMX
MATPUYHbBIX MATEPVAJIOB

N9 3AXOPOHEHWSA PANMOAKTBHbIX
OTXOA0B

OKNOAEMbBIE
PE3YJIBTATb
[TPOEKTA

WccneposaHue basnpyetcs
Ha NpefcTaBaAeHMI 0 TOM, YTO HeA0CTaTKM
MacCOBO MPUMEHSEMbIX CTEKIIOCOAEePXKa-
LLMX MaTPUUHbIX MaTEpPManoB MoryT BbiTb
yCTpaHeHbl Ha CTafiun CUHTE3a KOHTPOSIU-
pyeMbIM yBesIMYeHNEeM X pacKpucTanim-
30BaHHOCTW 3a CHET NPaBWIbHO NOL0-
OpaHHbIX 00aBOK Pa3NMYHbIX KOMMOHEH-
TOB 1 MeToA0B TepMoobpaboTku.
MMonyyaeMble cTeksIoKepaMmnyeckmne
MaTepuanbl byayT LEMOHCTPUPOBaTh
BonbLUyto yCTOMUMBOCTL MPU ANTENBHOM
XpaHeHun 3a cHET bonbllen ctabunbHoc-
TV yCcTaHOBMBLUMXCS $a30BbIX paBHOBE-
CWIA C y4acTMeM KpucTanamyeckux epas.
Monnda3HOCTb NOAYYEHHbIX MaTepuanos
ByneT cnocobcTBOBaTH bonbLIEN UxX
EMKOCTM Mo OTHOLWEeHWIO K bonee
LUIMPOKOMY Habopy pafnoakTUBHbIX
M30TOMOB.

[TEPCMEKTVIBbBI
[TPAKTNHECKOIO
MCTOJIb30BAHVIA

3HauMOCTb MOAYYEHHbBIX PE3YNbTaToB
onpeAenseTcs BaXHOCTbIO UCCNef0BaHMA
MaTepuanoB, NpYMeHAEMbIX ANS pelleHuns
npobnem TeXHONOrnit aTOMHOM 3HepreTu-
kn B YacTu besonacHoro obpatleruns
C pafiMoakTUBHbIMU 0TX04aMu v oTpabo-
TaBWWM SAepHbIM ToNAKBOM. [1o
pesynsTaTaM npoekTa byayT chopMupoBa-
Hbl MONOXEHWs, onpefensiollne xapakrep

PykoBoauTenb npoekTa — AOKTOp XMMUYyeckux Hayk B.E. EpemMawes

NpoLeccos, NPoTeKaloLLMX B MaTPUUHbIX
MaTepuanax npuv uMmobunmsaumm
PafMoaKTUBHbIX OTXOLOB, 1 peKoMeHAa-
LMW N0 COBEPLUEHCTBOBAHWMIO COCTABOB

1 YCNOBUWIA MCMONb30BaHMS CTeknokepa-
MUYeCcKMXx MaTepunanos Ais MMMobunmsa-
UMW paamoaKkTUBHbIX OTXOJ0B.

OCHOBHbIM Hay4HbIM pe3y/bTaToM
NPOBOAMMbIX UCCAEA0BaHWUI ABASETCS
BO3MOXHOCTb OMpeAesieHns paLoHaib-
HbIX MOAXOA0B K CO3AaHUI0 TeXHOMornyec-
KWX peLleHnit, HanpaBieHHbIX
Ha NoBbILIEHWe KayecTBa 1 beaonacHocTu
nepepaboTkn pagmnoaKkTUBHbIX OTXOL0B.
Bce 370, B cBOW ouepefpb, byaeT cnoco-
BcTBOBATL Y/YHLLEHNIO IKONOTMYECKOA
06CTaHOBKM B pervioHax v Ha npeanpus-
TUSX, 3a4eMCTBOBaHHbIX B r1yboKoi
nepepaboTke 1 yTWAM3aLMKN PafMOaKTUB-
HbIX 1 TOKCUYHbBIX OTXOLO0B.

PE3YJIBTATbB
NCCJIELOBATE) 1b-
CKOW PABOTb,
[OJTYHEHHbBIE

B 2018 .

BbINoaHeH CMHTE3 HOBbIX CEPUN
cTeknocofepxalumx bopocuamnkaTHbIX
MaTpUUHbIX MaTEpManoB LUMPOKOro
cnekTpa cocTtaBoB. Metogamn AMP, KPC
n NKC yctaHoBAEHbI CTPYKTYpHbIE
0C0BEHHOCTW CMHTE3MPOBaHHbIX MaTepua-
nos. MeTogom anddepeHUmansHoi
CKaHVpyloLLel KanoprMeTpr BeIMOIHEHO



nccnenoBaHune BAnaHUA fobaBok okcnaoB MonmbaeHa un
Lepus Ha TepMUYeckme CBOINCTBa M KPMUCTanIM3auUmoH-
Hyt0 CMOCOBHOCTb BbICOKOLLENOYHbBIX DOPOCUANKATHBIX
cTekosn. AnpobrpoBaHbl cnocobbl ynpoyHeHMa MeTanno-
KepaMmyeckmnx MaTepunanos, MCNOAb3yeMblX 415
M3roTOBNEHUS KOHTEHEPOB 419 AIMTENbHOIO XpaHeHus
cTekocofepKaLluyx MaTpUyHbIX MaTepManos.

[MTAPTHEPBI TTPOEKTA

M VctutyT MuHepanorim YpO PAH,

M VHcTuTyT BbicOKOTEMMEPATYPHO 3nekTpoxuMmmn YpO
PAH,

M Cankr-lNeTepbyprekuii rocyiapcTBEHHLIA YHUBEPCUTET,

M Yuusepcutet Perencbypra (Tepmanua).

¥ 0.8,

TEET

X 18,00 204

®azbl, opmupyroLLMecs Ha MOBEPXHOCTY MONMbAEH- U Liepuiicofepkalimx obpa3uos.
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Mowuck n paspabotka
3¢pPeKTUBHbBIX NOAXOL,0B

K CUHTE3Yy HOBbIX KOHJEeH-
CMPOBaHHbIX reTepoLUKIN-
YyeckuUx coeguHeHun,
obnaparLwmnX BbICOKOMN
61onormyeckon akTUBHOC-
Tbi0, HA OCHOBE AOCTYMHbIX
MHOrodyHKLMOHaNbHbIX
NpeKypcopoB psiAa a3osoB
W a3suHOB

NYBAWUWKALMUMU

10

L0KNafoB
Ha KoHpepeHLuUsX

Hay4HbIX
cTaTten

cTatemn
B Scopus

cTaTen
B Web
of Science

CTaTbW

SALAHV
[TPOEKTA

2 VccnepnoBaHue paHee He M3yYeHHbIX
N-, O-, S-ankeHUnbHbIX 1 Nponapruib-
HbIX MPOM3BO/HbIX a30J10B 1 a3VHOB
B peakUuax retepounkamsanmm
C rasoreHamu, ranoreHBoL0pPOAHbLIMU
K1cnoTamu n Apyrumu anekTpodusb-
HbIMV peareHTaMK C LieNlblo C1HTEe3a
HOBbIX MOTEeHLMaNbHbIX Bruonornyecku
aKTUBHbIX KOHAEHCHPOBAHHbIX
reTepoLMKINYECKNX COeANHEHNI.

2 /3yyeHne MexaHM3MOB reTepoLUKIn-
3aLMum yKasaHHbIXx 06bekToB Mccneno-
BaHWA, MOCKONIbKY M3BECTHbIe
MexaHV3Mbl He 0BbACHSAIOT BCErOo
MHoroobpaswsa obpa3syowmxcs
coeUHEeHUN.

2 VpeHTndurkaumsa 1 LoKa3aTeNbCTBO
CTPYKTYpbl CHTE3MPOBaHHbIX reTepo-
UMKANYECKMX COEAMHEHMI KOMMeK-
COM QU3UKO-XMMUYECKMX METOLL0B
ananuza (MX-MC, MK, AMP "Hu °C
cnekTpockonug, PCA).

2 WccnenosaHune npotueorpubkoBol,
aHTVBUPYCHOW 1 aHTMbakTepranbHoM
aKTUBHOCTU CUHTE3MPOBAHHbIX
COELIMHEHWNN, BKtOYas ee CpaBHUTENb-
HYI0 OLLEeHKY C aKTUBHOCTbIO M3BECTHbIX
aHanoros.

OXKVMOAEMBIE
PE3YJIBTATbI
[TPOEKTA

LLInpokuii psig HOBbLIX reTepoLKInyec-
KUX coefjHeHuit, 0bnagatolwmx noTeHLm-
anbHol b1oNorMYeckoi akTMBHOCTbIO
1 ABNFIOLLMXCS LieHHbIMY 06bekTamu
A5t fanbHeLero TOHKOro opraHM4eckoro
CWHTe3a. Pe3dynbTatbl BUocKkpyHNMHIa
BbI6OPKM CUHTE3UPOBAHHbBIX COEAVHEHNIA.

CVHTE3 N CCNELOBAHWE
CBOMCTB KOHOEHCUPOBAHHbIX
[ETEPOUVKITMHECKMX CCTEM
C Y3J10BbIM ATOMOM ASOTA

PykoBoauTenb npoekTa — AOKTOP XMMU4eckux Hayk, npodpeccop A.I. Kum

[MEPCHEKTWBbI
[TPAKTNHECKOIO
NCTOJIb30BAHVIA

®yHaaMeHTanbHble UcCnefoBaHNs,
BbINOMHEHHbIE B paMKax HacTosLLEero
npoekTa, B YaCTHOCTY, pa3paboTaHHble
MeTofbl M MOAX0fbl, MOTYT ObiTb MPUMEHEHI
K Bonee LLIMPOKOMY Kpyry reTepoumkImyec-
KX coefiMHeHwit. B pe3ynktate nocnepnyto-
Lee pa3BUTWE NpoekTa B JaHHOM Hamnpas-
JIEHVW NO3BOMNUT NONYYNTb HOBblE COefMHE-
HWS, NEPCNEKTUBHbIE B NaHe WX fafibHeN-
LIEro CMHTETUYECKOrO ¥ NMPakTUHeCKoro
NPUMEHEHMS.

PE3YJIBTATHI
NCCJIELOBATE1b-
CKOWV PABQTD,
[OJTYHEHHDBIE

B 2018 r.

M Pa3spaboTaHbl MeToabl C1HTE3a paHee
He n3yderHbix N-, O-, S-HenpefenbHbIX
NpPoV3BOMHbIX a30/108 (BeH3uMmaason-
2-TnoHa, 1,3,4-okcagunason-2-tmoHa, 4-
amuHo-1,2,4-Tpnason-3-TmoHal
Y a31HOB (XMHa30AMH-4-THOHA, NYPUH-
6-TVNOHa, 6-aMVHONUPUMUAVIH-2-TUOHA,
2-aMUHONWPUAWHA, 5-HWUTPO-2-
NVpWAOHa, 3-UnaHo-4,6-nuMeTnn-2-
nMpuaoHa, 5-pennn-1,2,4-TpnasmH-3-
THOHa 1 2-cynbdaHnn-HUKOTUHOBON
KMUCNOoTbI).

M VisyueHbl peakuum reTepoLMKAN3aLmm
2-nponapruncynsdanmn-5-R-



BeH3nMKnaazonos, 2-anauncynbdaHunn- un 2-
nponapruncynbbaHun-6-aMuHo-nupuMuanH-4(3H)-
OHOB, aNKeHUbHbIX MPON3BOAHbLIX 2-NUPKUIAOHA, D-
HWUTPO-2-NUpnaoHa 1 3-umnaHo-4,6-gumeTnn-2-
nupuaoHa, 3-ankenuncynbdanun-4-amvHo-1,2,4-
Tpwasonos, 2-annuncynbdarun-1,3,4-okcagnasona
nog nencrenem ranoreHos (woga v bpomal, 2-
ankeHUNCcynbGaHUNHUKOTUHOBOW KMCOTbI, FranoreHu-
108 T-ankerun(nponaprvn)-2-aMUHONMPUANHNS.
YCTaHOBNEHO, YTO CTPOEHME NOJTyYEHHbBIX KOHAEHCUPO-
BaHHbIX reTepoLMKINYECKNX CUCTEM OMpeaensaeTcs
CTPYKTYpPOW MCXOAHOTO reTepoLunKia 1 ycaoBUaMu
peakumu (COOTHOLWEHME NCXOAHbBIX PEAreHTOoB,
pacTBoOpUTESb, TEMNEPaTypa, NPOLOSIKNTENBHOCTD
peakuum).

HalpneHo, 4to geictre bpomMa nnn noga B Anxnopme-
TaHe Ha MPAHC-5-GeHnn-3-unHHaMuncynbdaHun-

Cnextp AMP 13C noapunaa (7E)-7-noametvnngeH-7,
8-nurnppo-3H-[1,3ltnazonol2,3-inyputuna-6

Fpeeamm } pams s1n1 S oosoms L mrEnps nev] L2 < funsiem a1 s
Kpl/ICTaﬂJ'IOI’paq)MLleCKI/I He3aBMCKMad 4acCTb
3J'IeMeHTapHO\7I Ayernkm Kpuctanna Tpunoanaa 3—I/IO,£I,MeTI/Iﬂ-
3-Metvn-2,3-auruapotrasonol3,2-clxuHasonuHus

OeymepHblit AMP noanpa (7E)-7-noametunuaeH-7,
8-anrnapo-3H-[1,3]ltnazonol2,3-nypuHna-6

1,2,4-tpnasun npun 0-5 °C npuBOAWT K ranoreHumnkIn-
3alMK, CONpoBOXAAIOLIENCS aHHENNPOBaHVEM
TWa3MHOBOrO UMKna 1 obpasoBaHueM conen 7-rano-
3,8-pudenun-7,8-gurnapo-6H-[1,3]tmasuro-[3,2-
bl[1,2,4]tpnasnHus.

M VipeHTndnumpoBaHbl 1 JoKkasaHbl CTPYKTYpbl BCEX

CUHTE3MPOBaHHbIX COEANHEHNI PUBNKO-XUMUYECKUMU
MeTodaMu aHanusa (rasosas xpomaTto-macc-
cnektpomeTpus, VK cnekTpockonus, AMP 'H u °C
CMeKTPOCKOMUS, PEHTIeHOCTPYKTYPHbIV aHanns).

[MTAPTHEPBI TTPOEKTA

M ®TAQY BO «Ypansckuin befepanbHblil yHUBEpCUTET

nmerun nepsoro Npe3ungeHta Poccun B.H. EnbumHa»,

M NHctuTyT opraHnyeckoro cuHtesa nm. W.9. MoctoBcko-

ro YpO PAH,

M YenabuHcknit rocynapcTBeHHbIN yHUBEPCUTET.

Cnextp AMP 1H vogunpaa (7E)-7-noametnnnaeH-7,
8-nurnppo-3H-[1,3lmazonol2,3-nypuHua-6

Kpuctannorpadudecku HesaBMCMMas YacTb
3M1EMEHTapPHON AYeNK KprcTania TpUoanaa 4-
noameTun-3,4-aurnapo-2H-[1,3ltmaznHol3,2-clxnHazonmuna

Kpucrtannel rekcabponnatnHata 2-bpomMmeTna-3,4-ournapo-
2H-nupwnaol2,1-bl[1,3lokcaznHng noa Mukpockomnom
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Co3paHue JMarHocTuyecko-
ro MHCTpyMeHTapus

1 cnocoboB KoppeKuum

Ha 0CHOBE UCCJIef0BaHuUS

U COOTHOLLEHUs MeTabosno-
MOB M NoBefeHYeCcKNX
peakumit YyenoBeka npu
XPOHUYECKOM CTpecce.

NYBAUKALWUMNU

Hay4HbIX
cTaTten

cTaTbu
B Scopus

cTaTbu
B Web
of Science

3ANAYM
MPOEKTA

Co3faHue BbICOKOIhPEKTUBHOMO
cnocoba BbISIBNIEHUS ¥ MPOrHO3a
L,e3aanTUBHbIX COCTOAHWIA OpraHn3Ma
4enoBeka, NO3BOJAIOLLENO CKOPPEKTUPO-
BaTb NaToNorMyeckoe CoCTosHME eLlle
[0 NOABMIEHNMS NEPBbIX KINHUYECKNX
NpU3HaKOB.

OXVMOAEMBIE
PE3YJILTATDI
[TPOEKTA

2 Pe3synbrathl npoekTa byaeT BaxkHO
y4MTbIBaTL NpW CO3LaHUN TEPPUTOPU-
anbHbIX MPOrpaMM 34,0pOBOro NUTaHWS,
a Takxe paLMoHOB fleyebHoro
NUTaHWUS, OCHOBAHHbLIX Ha HO30/10T -
4eCKOM NMpuHUMme.

2 PazpabateiBaeMsblii cnocob byaet
MMeTb 3HayeHve B CMOPTUBHON
MeAMLMHe 1 NO3BOSNT YBENMNYNTb
pe3ynbTaTUBHOCTL CMNOPTCMEHOB
pasHbIx KBanudukaumni.

2 3ddeKkTMBHOE NPUMEHEHWE pe3ynbTa-
TOB NpoOeKTa BaxHO ANs NpoduIakTUKm
NnpexXAeBPeMEHHOr0 CTapeHns 1
pasBWTUA B paMkax peanmsaumm
HaLMOHaNbHOM TEXHONOrMYeCKoN
nHuumnatuebl FoodNet.

[TEPCMEKTVBbBI
[TPAKTVHECKOIO
MCIMOJIb30BAHVIA

Mpodunaktnyecknii noaxos B
LMarHoCTUKe ¥ KOPPeKTUPOBKe Mpn

MINKPOBWOTA KAK GAKTOP
OMEOCTASA B ALATTTALN

K CTPECCY

PykoBoauTenb npoekTa — KAaHAUAAT CeNbCKOX03ANCTBEHHbIX HayK H0.U. KpeToBa

HapyLleHNM afanTUBHbIX MPOLLECCOB Mpu
LMCCTpecce MOXeT MolyYmnTb fanbHelllee
pasBuTWe B NOMYNALMOHHbBIX MCCNefoBa-
HUWSIX, MOCTPOEHHbIX Ha KPOCCKYNLTypasb-
HbIX MPVHLMMNaX, 0COBEHHO akTyabHbIX

B YCJIOBMSAX MacCOBbIX MUTpaLyii

1 rnobanmsaunn.

[poeKT HaLeseH Ha 3[0POBbIX JIl04ei
C PUCKOM HapyleHWit agantaunm 1 nogfen,
HaXOAALLMXCA B CUTYaLMN XPOHUYECKOTO
cTpecca.

[Npennaraemas paspaboTka n npaktvi-
yeckas anpobauns vHGopMaTUBHOWM,
9KOHOMMWYeCKM Mano3aTpaTHOi BanuaHoN
CHCTEMbI OLLEHKM COCTOSIHUS HeliporyMo-
panbHbIX, NCKUXOBEreTaTMBHLIX U COLMONCH-
XOSIOrMYeCKMX MexaH1M3MoB roMeocTasa
NO3BOIUT MPOrHO3MpOBaTh falbHelillee
pa3BUTVE NOCTCTPECCOBbIX HapyLLEHWA
afanTaumn.

OTpenbHas npakTuyeckas LeHHOCTb
“ccnepoBaHus 3aknoyaeTcs B GopMmpoBa-
HMM 0BOCHOBAHHbIX C BUONOTNYECKMX
1 NCUXONOrMYecknx nosmumii cnocobos
BANAHWS Ha COCTOSHME MUKPOBMOTSI
NULLEBAPUTENBHOIO TpaKTa ¥ U3MEeHeHWe
MULLEBOrO NOBELEHWS, BKOYas Npeasioxe-
H1E NepCOHMPULIMPOBAHHbIX CTPeCC-
NPOTEKTOPHbIX MPOLYKTOB U PaLIMOHOB
nUTaHus, a Takke GopMmpoBaHme
VHAVBUAYaNbHbIX CTPATErniA NOBbILLEHWS
afanTVBHOIoO pecypca IMYHOCTY B
CUTYaLMK XPOHNYECKOro CTPecca.

[popUNaKTUHeCKNIA NOLAX0S, B AMarHoCTV -
Ke ¥ KOPPEKTUPOBKE MpW HapyLleHnm
afanTBHbIX NPOLIECCOB MpW AMCCTpecce
MOXET Mosy4nTb JanbHelillee passutie
B NONYNSLMOHHBIX MCCNEeN0BaHUsX, MOCTPO-
EHHbIX Ha KPOCCKYIETypasbHbIX MPUHLMMAX,
0COBEHHO aKTyasbHbIX B YCIIOBMSIX MACCOBbIX
MUrpaumin 1 rnobanvaumn.



PE3YJIBTATb [TAPTHEP TTPOEKTA

M ViHcTuTyT 300poBbs «[JokTopSlab».

100

NCCNEOOBATE/ILCKOM
PABOTBI, MOJIYHEHHDBIE
B 2018

[V TMpoBeneHb! KMHWUYeCK1e UCCNefoBaHNs C ANMarHoCTUKOM
MWKPOBMOTMYECKOrO CTaTyca Ha ypoBHE OpraH13ma
yenoseka ¢ GopMMpoBaHMEM IPynn CPaBHEHNS.

[V1 PaspaboTaHbl MeToAbl U pexvMbl BO3AENCTBUIS
Ha MUKpObKOTY B Lensx NpopunakTukL 1 ae3afanTBHbLIX
COCTOAHWNIA ¥ NOBbILLEHNSA CTPECCOYCTOMYMBOCTM
Ha pa3nMYHbIX YPOBHAX XXM3HEAEATENbHOCTY.

[ [NpoBefeHo NUNOTHOE BO3AENCTBME Ha MUKPOBMOTY
B pasHbIX rpynnax.

V] BeisiBieHbl KpUTMYeCKre TOUKM B TOMEOCTase U cumbrose
OpraHvsMa 1 MMKpoBbUoTHI.

V] BoisieneHbl v anpobypoBaHbl TeXHOMOMUU BAVAHMS
Ha MUKPOBMOTMYECKYID COCTaBASAIOLLYIO MOCPEACTBOM
bopmMMpoBaHNA NMLLIEBOTO NOBEAEHNS Yepe3 GOpMUpo-

BaHWe nuLy, oboratleHHoN GyHKUMOHaNbHBIMM

MULLEBLIMU UHIPeaUEHTAMU.
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al®

Llenbto npoekTa aBnsieTcs
NMOWUCK HOBbIX METOA,0B
CUHTEe3a, N03BOJIAOLUX
NoJlyYUTb HAHOCTPYKTYPU-
poBaHHbIE KaTann3aTopbl,
npuMeHsieMble

NS BecTpyKuumn TpyLHOO-
KMCNsieMbIX OpraHu4eckux
MONIKOTAHTOB U MPOMbILL-
JIEHHO 3HAYUMbIX XUMUYec-
KWUX NPOLLECCOB C 3afaHHOMN
CTPYKTYPOM U KaTanutuyec-
KOM aKTUBHOCTbIO Bonee
BbICOKOW, YEM Y CYyLLEeCTBY-
IOLLMX KOMMEpYEeCcKuX
aHasnoros.

NYBAWUWKALMUMU

Hay4HbIX
cTaTten

cTatei
B Scopus/WoS

cTaTbA
B XXypHane
n3 nepeyHs BAK

SblE
HAHOCTPYKTYPVPOBAHHDIE
CATAJTM3ATOPB
LA PECYPCOCBEPETIAKD
TEXHO0I I

SALAHV
[TPOEKTA

Ona poctukeHwsa gaHHoOM uenu
naaHupyeTcs NpYMeHUTb pa3paboTaHHbIi
paHee MoAX04 UCMOAb30BaHNS NepoKCo-
METOL0B, OCHOBaHHbIX Ha 30/1b-reflb
TeXHOMIOrMM, rMapoTepMasbHoM cnocobe,
C MCnoNb3oBaHWeEM v Be3 Ucnonb3oBaHUs
CTPYKTYpOHaNpasasowmx (TeMnnaTHbIx)
BellecTs. [Ingd noncka nyTen ynpasneHus
CTpYKTypoobpa3oBaHueM byayT ncnonb3o-
BaHbl pe3ynbTaThl MccnefoBaHug Grusmnko-
XMMUYECKMX CBOMCTB 00pa3LLoB, NonyyeH-
HbIX MPW BapbMpOBaHUN YCIOBUI
CWHTE3a, B TOM YMCNIE MOJIbHbIX COOTHO-
LEeHWIA peareHToB.

OKNOAEMbBIE
PE3YJIBTATbI
[TPOEKTA

BynyT paspaboTaHbl HOBble MeTOAbI
CUHTE3a MEeTaNNoKCUAHBIX U rpaduTono-
[06HbBIX HUTPUAYrNepoaHbIX (ho-
To)KaTaNM3aTopos, NPOABNRIOLIUX
3ddeKTUBHOCTb Honee BbICOKYO, YEM
CYLLLECTBYIOLLME aHaNor B peakLumsax
pasnoXeHUs TPYLHOOKNCAAEMbIX
OpraHmMyecKkmx 3arpasHeHnin nog,
yAbTPadUoONEeTOBLIM U3JyHEHNEM,

B CeNIeKTVBHbIX peakLusax opraHn4eckoro
cvHTe3a. MeToapl byoyT ocHoBaHbI

Ha HETOKCUYHbIX peareHTax. byayt
M3yyeHsbl MexaHU3Mbl GOPMUPOBAHNSA
BbICOKO3bPEKTUBHbIX [P0

X

PykoBoauTenb npoekTa - KaHaMAAT xuMmnyecknx Hayk U.B. Kpueuos

T0) KaTanU3aTopoB U HalAeHbl HoBble
cnocobbl ynpasneHus cTpykTypoobpaso-
BaHWEM HeopraHM4YeCcKUx HaHopa3MepHbIX
MaTepuanos.

[MEPCHNEKTNBbI
[TPAKTNHECKOT O
NCTO0JIbSOBAHNA

MpuMeHeHue cyllecTByloLWmx GoToKa-
TaNN3aTopOoB B NPOMbILLIEHHbIX MacLUTa-
Bax orpaHW4eHHO BBUAY TOrO, YTO
nx abdpekTMBHOCTL 0becneyeHa ManbiM
pasmepom rpanyn (ok. 50 HMJ, yTo
3aTpyLaHSEeT VX n3BneveHune n3 obpabo-
TaHHOI BoAbl. Hamun nonyyeH KOMMo3nT-
HbII KaTann3aTop, BKIOYAOLWMIA aKTHB-
Hble HaHopasMepHble (oK. 10 HM) YacTuubl
doTokaTanmsaTopa, BHeAPEHHbIE
B MHEPTHYI0 MaTpuly cunvikarens. Pasmep
rpaHy/a Npu 3TOM BO3pacTaeT B COTHU pa3
npuv coxpaHeHun Tpebyemoit apdekTns-
HOCTW, YTO NO3BOASIET NPUMEHATL faHHbIE
doTokaTanmsaTopsl B KPYMHON NPOMbILL -
neHHocTW. B HacToAWwee BpeMs BefETCH
pa3paboTka TeXHOM0rMK AOOUNCTKM
PeLMPKYALMOHHON BOLbI METaNNypri-
4eckoro NPoM3BOACTBa OT deHona,

YTO 3HAUYMTENBHO YMEHbLINT ero BbIbpoChI
B aTMocdepy v MONOXUTENbHO NOBANSAET
Ha 9KONOrMYeCKylo CUTyaLMIo B PErvoHe,
a B NMepcneKkTnBe v B ApYrux MeTannyprv-
yecknx pernoHax Poccuu. Nnanupyetca
[,0BeCTu pa3paboTky J,0 KOMMepPYeCKoro
npoaykTa.



P Egyﬂ bTATbl obpa3zew, PCN noka3san bonee Bbicokyto koHBepcuio HMF
no cpaBHeHMto ¢ KoHBepcuen agaykta PCN-H,0,,
Ho nocnefHnin bonee nsbupatenen k obpasosanuio FDC.

Vl C Cﬂ EIDIO BAT EJ_I bC KO |7| KrHeTnyeckoe nccnefoBaHmne nNokasblBaeT, YTO KOHCTaHTa

CKOpOCTW MCeBAO-MepBOro nopsagka okncneHns HME

PA B OT bl ’ Bbllle B Cilydae 4ncToro ¢0T0KaTan|/|3aTopa M 4YTO

KOHCTaHTbl paBHoBecHo afcopbuny HMF Bbilwe B cnyyae

[TOJTYHEHHDBIE B 2018 1. xaranmsaropa anayxra PCN-H,0,. Msysero sacrusnoe

OKMcneHne AByX apoMaTnHeCcKMX CN1MpToB, TO eCTb
VICCJ’Ie,EI,OBaHa peakumnmoHHad cnocobHoCTb o6pa3|_|,os

afiyKTOB MoNUMepHoro HuTpUaa yrnepoaa (PCN]J

n PCN-H,0, anqa peakumin doTokatanntnyeckoro
CenekTUBHOro okucnerus nog YO nsnyyermem
conHeyHoro cgeTa. [loagTBepxeHa 3G deKTUBHOCTb 3TUX

MaTepuanos Ha ocHoBe CsN, Ang cenekTvBHOro HAPT H E P bl |—| PO E KTA

YacTuuHoro okuchnernna HMF go FDC (2,5-

6ensunosoro cnupta (BA] n 4-meTokcnbeHannosoro
cnupta [4-MBA), no 6enzansaernaa (BAJT) n 4-
MeTokcubensanbgervaa (4-MBAJT) cooTBeTcTBEHHO.

byparavkapbokcansaerua) 8 BogHomn cpefe M YuusepcuteT Osbego (Mcnatua),
B poTOpeakTope NUIOTHON YCTAHOBKM, 0ByYEeHHOM M ViHcTuTyT opraruyeckoit xumun um. H.[1. 3enntckoro
€CTECTBEHHbIM COSIHEYHbIM CBETOM. [1epBUYHbIN PAH (Mockgal.

[oTOBbIE KaTanmsaTopsl

TiO, - Si0, hydrogel

[lepokcuAHbI MeTo CUHTe3a
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rOCYAQAPCTBEHHOE 3AAAHUE

MpoBepeHne MHoromac-
WwTabHOro MoAenvMpoBaHus
XKENe30-XpOMUCTbIX
CMJIaBOB C LLeJiblo BbISICHE-
HWUSA BaXXHbIX acnekToB
$a3oBbIx NpeBpaLLeHUH,
CTPYKTYpbl, MPOYHOCTH U
OXpYNuYMBaHUS U CO3[AHUS
Ha 3TOM OCHOBE MeTo0B
NporHo3mMpoBaHusi NoBepe-
Hus cnaaBoB U ¢opMUpoBa-
HUS UX CBOUCTB Npu
TepMuyeckomn obpaboTke.

NYBAWUWKALMUMU

Hay4Hble
cTaThu

Ha MeXpayHapoaHou
KOHpepeHLMU

cTaTbA
B Scopus

B )XypHane
u3 nepeyHs BAK

BapvaHTa Teopuu NpeBpaLLeHnii
aycTeHWTa M NPUNOXeHNe eé ang
MPOrHO3MPOBaHUS KMHETUKK NpeBpa-
LLeHWI B XeNe30-XpOMUCTbIX CraBax.
PaspaboTtka MeToankm pacyéTa
CTPYKTYPHOro cocTaBa v TBEPLOCTH
KeNe30-XpPOMUCTLIX CMaBoB

B 3aBMCKMOCTH OT pexuMa TepMmuyec-
Ko obpaboTky.

[epBONPUHLMMHOE KOMMbIOTEPHOE
MOLenMpoBaHmne NoKanbHbIX 0CobeH-
HOCTel noBefeHUs Npumecei
(bocdop, Bogopon) B xeneso-
XPOMUCTBIX CMNaBax v OCHOBAHHbIN
Ha 3TOM TepMOAMHAMUYECKNIA aHann3
BAVNAHMA NPUMeCcei Ha oxpynynBaHune
cTanen.

AHanus BAVAHUSA AOMONHUTENBHbIX
NEervipyloLmnx afneMeHToB Ha Gpa3oBble
NpeBpaLLeHNs B Xene30-XpoMUCTHIX
CnaaBax, BbiICHEHWE ONTUMaNbHbIX
TUNOB NerMpoBaHns Afas NoBbiWeHNs
KoMMJieKca CBOWCTB.

PaspaboTtka Ha ocHoBe Mosy4YeHHbIX
pe3ynbTaToB HOBbIX PEXMUMOB TEPMU-
Yecko 06paboTKu BbICOKOXPOMMCThIX
TpybHbIX CTanen ons HedTerasosoMn
NPOMbILLIEHHOCTU.

PE3YJIBTATb
[TPOEKTA

9 KuHetuueckas Teopyisi npespaLLeHus

ramma-dassl (aycteHuta) B anddysnoH-
HOW, MPOMEXYTOYHOW 1 MapTEHCUTHOMN
001acTN B Xene30-XpoMUCTbIX CMiaBax.

TEOPUA GA30BbIX MPEBPALLEHN

N YTNPOYHEHWA CTTJTABOB XKEJTIESA

C XPOMOM HA OCHOBE MCCJIELOBAHNHA
B3AMOLENCTBMI ATOMOB
MPUMECEV N NEDEKTOB CTPYKTYPbI
METOLAMWN MHOTIOMACLUTABHOI O
MOOETNPOBAHVA N EE MTPUTOXKEHNE
K PASPABOTKE HOBbIX CIMJTABOB

PykoBopguTenb npoekTa — OoKTOp $M3NKO-MaTEMATUHECKUX HAYK,
npodeccop [1.A. Mup3saes

SALAHV
[TPOEKTA

9 PaspaboTka ycoBepLIEHCTBOBAHHOMO

S MeToamka pacyéTa CTpYKTypHOro
cocTaBa v TBEPLOCTY Xeneso-
XPOMUCTbIX CMaBOB B 3aBUCUMOCTY
0T COAlePXKaHWs XpoMa v yriepoaa
N pexuvma TepMumyeckolt obpaboTku.

2 [lonyyeHHble MeToAaMM KOMMbIOTEPHO-
ro MOLEeNMPOBaHNS 3HaUEHVA SHEPTUY
pacTBOPEHUs aTOMOB BPEHbIX
npumeceit [Bogopoaa, docdopal
1 X B3aUMOLENCTBUA ¢ fedekTamm
PeLIETKN — rpaHnL,aMun 3epeH —

B XKeNle3e M Kene30-XpoMuCTbIX
cnnaBax.

© [laHHble 0 BAUSHWUW LOMNONHUTENbHbIX
NernpytoLwmnx aneMeHToB Ha Ga3oBble
npeBpaLLeHns, CTPYKTypy 1 CBOCTBA
Kene30-XPOMUCTbIX CNNABOB.

© PaspaboTka Ha 0CHOBE MONyYeHHbIX
pe3yNbTaToB HOBbIX PEXMMOB TepMU-
Yyeckoi 0bpaboTku KoMMnnekcHonerv-
POBaHHbIX XPOMUCTLIX CTanen
19 npov3BsoacTea Tpyb HedTerasosoin
NPOMBILLIEHHOCTW, 0becneynBaloLLx
ONTUManbHble CBOMCTBA.

[TEPCITEKTBbI
[TPAKTVHECKOT O
MCHNOJIb30BAHNA

Pe3ynbTaThl NnpoekTa MoryT 6bITh
MCMoNb30BaHbl ANs pa3paboTki METOAMK
peanucTMYHoro pacyéTa auarpamMm
npeBpaLleHunii B pasnyHbIx TemnepaTyp-
HbIX 061acTaX, Ha OCHOBE KOTOPbIX MOTYT
noAbunpaTbCst COCTaBbl NMPOMbILLIEHHbIX
CMaBOB W HAa3HauaTbCa PeXMMbl X
TepMuyeckoit obpaboTku, B ToM uncne
LJ19 BICOKOXPOMUCTbIX TPYDHbIX CTanei,
npvMeHseMblx B HedTAHOM 1 ra3oBoii
NPOMbILLAEHHOCTU.



LPYrnX 3/1eMeHTOB, BCTPeUatoLMXCS B MPOMbILLIEHHbIX
cnnasax paccMatpriBaeMoro Tuna (MonubaeHa,
Bonbdpama, BaHaaus, Hukens, Mapradual. Ing
KapbnaoobpasyloLLMX 3/1€MEHTOB NMPUHSATO, YTO OHK
pacTBopsioTCs B 0CHOBHOM KapbugHoi dase (Cr, Fel,C,,
B OT/IMYME OT BaHaAWA, KOTOPbIA HAaX0AUTCS B BUAE
Kybuyeckoro kapbuaa VC, He yyacTByioLlero B $pa3oBbIx
npeBpalleHnsax B TBEPLOM COCToAHMUW. BnnaHue
Hekapbupoobpasyiollero HUKeNs CBOANTCS
K yBENIMYEHWIO YCTOMYMBOCTM NepeoxNaxaeHHoro
ayCTeHWTa M K CHUXKEHWIO MapTEHCUTHOM TOUKN.
HakoHeLl, MapraHeL, Kak nokasaHo, pacnpegensercs
Mexzy ramma-dasoit u kapbugom (Cr, Fel,C,
¢ koaddurumeHToM pacnpegeneHuns okono 1,0, noatomy
nposiBAsieT oba TMNa BANSHUS.

M lMposeneHa cepua pacHEToB «M3 NEPBbIX MPUHLMANOB»
noBefeHVs aTOMOB BOLOPO/A B XKene30-XpOMUCTbIX
CMaBax 1 ero B3avMOAENCTBUS C rpaHnLaMmn 3EpeH.
[Moka3aHo, 4To 3Heprus aToMa BoAOPOAa
B TeTpPasApuU4ecKmx nopax NepBoro OKpyxXeHus
nprYMecKH xpoMa o4eHb BbICOKA; 3aXBaT BOAOPOAA
NPOMCXOANT B TETPA3LpMUYecKmne Nopbl TpETbEro
OKpY>XeHUs C o4eHb Hebosblion aHeprveit 3axsaTa 0,03
3B. PaccMoTpeHHble Tpy TMNa cneumanbHbiX rpaHumL
HaKnoHa Takxke cnocobHbl K 3aXBaTy aTOMOB BOA0OPOLA
c aHeprveit 3axeata 0,4-0,8 3B.

M MposefeHbl pacyéTsl «13 NEPBbIX MPUHLMMOB» IHEPTUM
aTOMOB Yrnepoa B pasMyHbIX NMOIOXKEHUAX B PeLIETKe
kapbuaa xenesa Fe;C (uemenTtnTal. MokaszaHo,
4YTO Pa3HOCTb 3HEpruin Mexay Hanbonee ctabunbHoM
KoHbUrypaLmen «HopManbHbIX» MPU3MaTUHECKUX Nop
Y «HOPMasbHbIMU» OKTa3ApUYeCKMMU coCTaBnseT
Bcero 0,27 3B. Bo3MoxHO Takxe pacnonoxeHune 4actu
aTOMOB Yrfepofa B «MCKaXEHHbBIX» NPU3MaTUYeCKMX
nopax (0,45 3BJ, Toraa kak «MckaxeHHbIe»
OKTasApuyeckmne NoaHOCTbIO BIOKMPOBAHbLI OT 3aHATUS
aToMaMmu yrinepoga. TepMognHaMmnyeckmne oLeHKku
noka3sbiBatoT, 4to npw 1000 K go 20 % atomoB yrnepoaa
MOTYT NEPeXoanTb U3 «HOPMasbHbIX» MPU3MATUHECKUX
nop B NOPbI MHbIX TUMOB.

[MTAPTHEP TTPOEKTA

M Kadepnpa maTepuanosefeHns v GUanNko-xmMum
maTepwuanos HOYplY

PE3YJIBTATbI
NCCNELOBATENTECKOW
PABOTHI,
[TOJIYHEHHBIE B 2018 .

M PaspaboTaHa ycoseplueHCTBOBaHHaA Teopus
npeBpaLLeHns raMmma-hasbl B MPOMEXYTOUHON
(6eiHMTHOM) 0BnacTh, conpoBOXaatoLLErocs
andbdysnent yrnepona. B ocHoBy pacuéTos bbino
NOJSIOXKEHO NMPeAnosioXKeHWe, YTO NepepacnpepeneHme
yrnepona Mexny raMmma- u anbda-pasamu gocturaet
Takol BENNYMHBI, KoTopas obecrneynBaeT CyMMapHbIn
TepMOAMHAMMUYECKMIA CTUMYN NpeBpaLleHns Takon
Xe, KaK ANns MapTeHcKTa. 3T0 NpUBOAUT
K HebONbLWNM N3MEHEHWAM B BbIpaXeHUn
[151 CKOPOCTM 3aPOXAEHUSA: Pa3HOCTb CBODBOAHbIX
SHEprui BXOAWUT B HEro B TPeTbel CTeneHn,

a 3Hepruns akTMBauuu BkItoYaeT B cebs aHepruto
aktmBauuun ouddysnn yrnepoga. CpaBHeHne

C 3KCMEepPUMEHTOM Nokasano, 4To oHa [OBOJIbHO
XOPOLLO OMMChIBAET KaK KUHETUYECKME KpUBbIE
130TepMuYecKoro npespatlenus, Tak u C-obpasHble
KprBble 0bpa3oBaHus beliHnTa B KOOpAMHAaTaX
TeMnepaTypa-BpeMs.

M PaspaboTaHa Teopus KMHETVKM 0Bpa3oBaHNa
M30TEPMUYECKOro MapTeHCcKTa, 0TMYaloLLasncs TeM,
4TO B OCHOBY aHanv3a addekra TopMOXeEHUS
MapTeHCUTHOrO NpeBpaLleHns bbino NonoxeHo
npeacTaBfieHve 0 TOM, YTO €ro 0CTaHOBKa
BbI3bIBAETCS HE MOMI0LEHMEM CYLLLECTBYIOLLMX
3apopbilei obpasytollenica anbda-dasoi,

a U3MEHEHVEM COCTOSIHUS MCXOAHOM raMma-da3sbl
(BCnencTeve Haknéna u Ap.), KoTopoe NpUBOAUT

K yMeHbLIeHNo 3ddEKTUBHON pasHOCTH CBODOAHbIX
sHepruit a3 (TepMoMHaAMUYECKOro CTUMYa
npeBpalleHns), a TemM caMbiM 1 CKOPOCTH
3apoXaeHuns peek, H10KOB 1 NAaKeTOB MapTeHCHUTa.

M PaspaboTanHas Ha NpepblayliemM 3Tane npoekTa
MOLENb KMHETUKM ANDEDY3NOHHBIX NMpeBpaLleHnii
B XKes1e30-XpPOMMCTbIX CMlaBax paclivpeHa
Bnarofaps y4eTy BAMAHUSA HebonbLIMX KONUYecTB
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PAS
XM

rOCYAQAPCTBEHHOE 3AAAHUE

WccnepoBaHue pusmnko-
XUMUYECKUX NpoL,EeccoB
nosly4eHusi MOHOKpUcTan-
NoB rekcadeppuToB

NYBAWUWKALMUMU

10

foknapa
Ha MeXayHapoAHbIX
KOHpepeHUmax

Hay4HbIX
cTatei

cTaTteu
B8 WoS/Scopus

CTaTbU

SALAHV
[TPOEKTA

[ekcadeppuTbl M-Tna co cTpyKTypoW
MarHeTonntoMbuta n3secTHbl bonee
nonyseka 1 bnarofaps cBoMM CBONCTBaM
- XUMWUYeCKo MHEPTHOCTU, MexaHnyec-
KOV TBEPLOCTH, BEICOKMM 3HaYEHUSAM
Temnepatypbl Kiopu, KO3pLUUTUBHOR CUAbl
1 NONA @aHU30TPONUYM — NOSYHUNN
LUIMPOKOE PacrnpocTpaHeHue B pasamnyHbIX
0Tpacisax Hayku v TEXHUKK, B NepBYHO
ouyepeab B YCTPOMCTBaX XpaHeHwMs
1 3anucu nHdopmMaLumnm, a Takxke npu
M3roTOBIEHNMN MNOCTOSHHbBIX MarHUTOB.

B 7o ke BpeMms pa3BuTMe METOLO0B

1 YCTPOMCTB AN UCCNefoBaHNs MaTepua-
J10B B NocnefHve ABa AecATuneTus
CyLLLeCTBEHHO pacwupnio chepsl

1 BO3MOXHOCTW MCMOJb30BaHNS paHee
13BeCTHbIX MaTepuanos. B nocnegHue
LecaTUNeTsa HTepec Kk rekcadpepputam
BO3poc bnarofaps BO3IMOXHOCTH UX
MCMNONb30BaHNA B 9N1EKTPOHNKE B BUAE
06bEMHbIX MaTepranosB — B MarHMToonTu-
Ke, aKyCTOaMeKTPOHNMKe, B KayecTse cdhep
ons yctpoincts CBY-gunanasona, B Buae
TOHKMX NIEHOK — B YCTPOMCTBAX XpaHeH!s
1 nepesanuncu MHopMaL MM BbICOKON
NAOTHOCTY.

MonyyeHure rekcadeppnToB Nocpe-
LCTBOM pacnfaBHOl TexHonorny Tpebyet
HafeXHbIX AaHHbIX 0 pa30BLIX paBHOBeE-
CUAX, peanmn3ylLLmnxcsa B cuctemMax Buaa
Me0-Fe203-Rn0Om. lMpwn 3T0M 06CTOR-
TeNbHbIV 0030p NMTepaTypbl NoKa3biBaeT,
4TO MHPOPMaLWS 0 Takmx Ga3oBbIX
paBHOBECUSAX OYEHb OTPLIBOYHA
1 npoTMBopeyrBa. Jaxe faHHble
0 0BOWHbIX cnucteMax Buga MeO-Fe203,
npeAcTaBieHHble B IUTepaType cyliec-
TBEHHO pasnuuatoTcsd. HemHorve
npeAcTaBieHHble B IMTepaType, BapuaH-
Tbl $a30BbIX AUarpaMM Takmx CUCTEM
OTNMYAIOTCH HE TONbKO KOMYECTBEHHO,
HO 1 KayecTBeHHO. EWE xyxe obcTonT

PABOTKA ONI3NVKO-
NHECKINX OCHOB
[TOJIYHEHWA MOHOKPWCTAJTJT0B
[EKCADEPPVITOB

PykoBoauTenb npoekTa — AOKTOP TeEXHUYecKux Hayk, npodeccop I.I. Muxannos

neno c bonee CNOXHbIMK crUcTeMaMy,
HauYMHas C TPEXKOMMOHEHTHbIX. [10 HUM
NpaKTU4eCcKK OTCYTCTBYIOT IKCMEepUMEH-
TasbHble AaHHble, @ MOMbITKM MOAENNpPO-
BaHWA NOCPEACTBOM CaMblX COBPEMEHHbIX
0a3 NpuBOAAT K IBHO HEYA0BNETBOPY-
TeNbHLIM pesynisTataM (4To, 04eBNAHO,
CBS13aHO C pPaccornacoBaHHOCTbIO AaHHbIX
Jaxe gns psafa ABYXKOMMOHEHTHbIX
cvictem). BocnonHnTs odeBnaHbie
npobesbl B MHGopMaLMK GyHLaMeHTanb-
HOro xapakTepa, koTopble NpenaTcTBYOT
pa3BUTMIO pacrnaaBHOM TEXHONOTUN, —
3aflaya HacTosLero nccnefoBaHus.

[MEPCHEKTWBbI
[TPAKTNHECKOIO
NCTOJIb30BAHVIA

CoBpeMeHHas a11eKTpoHwKa et
no NyTVi MUHWaTIOpPU3aLWK 1, Kak cne-
ICTBUeE, yxKecTovaloTes TpeboBaHmns K
YMCTOTE MCXOLHbBIX MaTepuasos, a Takke K
BO3MOXHOCTV ONTUMU3ALNM HICTbIX
Matepuanos (Kpuctaninyeckmx Matpuu)
nof, koHKpeTHble 3agaun. Ocobele
BO3MOXHOCTV N0 MoAudYKaLMmM cocTasa,
CTPYKTYpbI 11, KaK CleACTBYe, CBOMCTB
NpefCcTaBASHOT UMEHHO reKcaroHanbHble
bepputsl M-Tna. 370 obycnoeneHo
HanM4neM 5 pasnnyHbIX Kpuctanorpadu-
YeckKMx Mo3uLWii kenesa B UX KpUcTau-
4eckoit peLLeTke, KOHTpoNMpyeMoe
3aMelLieHne KOTOPbIX PasSiInyHbIMU MOHaMK
MeTasls1I0B No3BOMSET BapbUpoBaTh
CBOWCTBA Nojly4aeMblx Takum obpasom
CTPYKTYp B LUMPOKOM AManasoHe.

MepcneKkTUBHbLIM Ha HaCTOSALLMIA MOMEHT
BpeMeHI HamnpaBieHVeM 1CCNef0BaHu
SBNSAIETCH CO3AaHMe MOKPLITUMA 1 0BbeMHbIX
3/1EMEHTOB Ha 0CHOBe GeppuToB ANA
neTaTeNbHON TexHUKM, BpoHeMalLuH,



Kopabneit 1 npyrvnx obbeKToB, NpeAcTaBAAOWMNX CTpaTe-
FMYECKMii MHTePeC, a TakxKe MaTepUanoB afsa yCTpoOMCTB
TenekoMMyHuKaumu. [laHHoe HayuHoe HanpasieHue
OTMeYeHO B KauecTBe nepcnekTuBHoro B «[1porHose
Hay4YHo-TexHonornyeckoro passutns Poccum: 2030,
cocTaBneHHoM MuHmucTepcTBoM 06pasoBaHms U Hayku
Poccuiickoint ®epepaunn n HaumoHanbHbIM nccnegoBate-
NbCKUM YHUBEPCUTETOM «Bhicllas LWKona SKOHOMUKM».

CnepnyeT cka3aTb, UTO K HAacToALLEMY BPEMEHN
pa3paboTaHo MHOXeCTBO crnocoboB, obecneynBaloLmx
nonyyeHune rekcadepputoB M-Tuna B pasHon ¢opme. [Ing
MONIYYEHNS TOHKMX MIIEHOK MPUMEHSAIOT XMNAKODA3HYI0
3MNUTAKCUIO, MMMYNbCHOE N1a3epHOE HanblneHue, Tpada-
PETHYIO MeyaTb, 0CaXAeHNe MeTann00praHnyekmx
coefivHeHnin. OCHOBHbIMK cnocobaMu noayYeHns HaHo-
M MUKPOYACTUL, SBAAIOTCS METOALI XMMMUYECKOro COOCax-
LEeHUs, TMApOTEPMaAsbHbIN, 30/1b-reflb, METOA, OKUCEHUS
B pacnnase, CrekaHue, MexaHoTepMmuyeckoit obpaboTka
“ MeTo, MUKPO3aMynbcun. OBbeMHble MOHOKPUCTaNIbI
nofly4atoT MeTolaMm 30HHOW NIaBKK AW 13 pacTeopa
C UCMoNb30BaHMEM B KadyecTBe Gtoca ofMH 13 pasa
Na20-B203, Ba0(Sr0)-B203-Pb0, BaF2(SrF2)-Fe203,
BaCl2(SrCl2)-B203, Ba0(Sr0)-B203, Bi203, NaFe02,
Na20.

Kaxnabiin 13 MeTopoB obnafaet npenMylecTBamMm
M HepocTaTkaMmu. CNOXHbIA U Manon3yyeHHbli xapakTep
nnaeneHus rekcadeppmnToB NPenaTCTBYET LUMPOKOMY
pacnpocTpaHeHwo pacniaBHbIX METOL0B NMONYyYeHMS.
I HecMoTps Ha 3To pacTBOpHbIE MeTofbl ABAloTCA bonee
YHVMBEPCANbHbIMU 415 NONyYeHNst 00bEMHbIX MaTepuasnos.

M3BecTHO, 4To fobaBneHne B pacnnas BellecTs,
yMeHbLUAKLLMX TeMNepaTypy NAaBaeHnsa pacnnasa, MoxXeT
MPUBOAUTL K MX MUKPO- N MaKpPOBKIIOUYEHUSIM B MaTpuLy
pacTtywero kpuctanna. Boobuie, gobasneHune HoBbix
KOMMOHEHTOB B PacniaB MOXET 0Ka3aTb TPYAHONPOrHO3M-
pyemoe BAUSHWE Ha pe3ynbTaTel npolecca. [omMuMo
CHUXeHWS TemnepaTypbl NnasneHvs obaBka MoxeT
NpMBECTU K GOPMUPOBAHMIO HOBBIX, HEHYXXHbIX $a3,
NpenaTcTBYOLLMX pocTy KpucTtanna. C Lpyroid CTOpoHsI,
BKJIIOYEHVEe B COCTaB KpUCTanna fONONHUTENbHbIX
KOMMOHEHTOB MOXHO paccMaTpuBaTh Kak nermposaHue,
KOTOpoe B psifie C/ly4aeB MOXET 0Ka3blBaTb MNOOXMUTENb-
Hoe BAUSIHWE Ha QYHKLMOHANbHbIE XapaKTepucTnKu
nofyyaemMoro matepwuana. [1oaToMy TpyHO NepeoLeHnTb
3HayeHue n3ydyeHns Ga3oBbIX PaBHOBECKIA B MCMONb3Ye-
MbIX 4715 BblpallyBaHWea KPUCTaNI0B CUCTEMAX C TOYKM
3peHuns NoTpebHOoCTel CoBepLleHCTBOBaHWS pacniaBHoii
TEXHONOMNN.

PE3YJIBTATbI
NCCNEOOBATE/ILCKOW
PABOTbHI, MOJIYHEHHDBIE
B 2018 r.

B xone atana H/AP BbinonHeH aHanus skcnepumen-
TaNbHbIX UTepaTypHbIX AaHHbIX Y 9KCNepuMeHTanbHoe
n3yderune $GasoBbiX paBHOBECHI B TPOMHbBIX OKCUAHBIX
cucTemax Ans obnacreit CoOCTaBOB 1 TeMNepaTyp,

NpeACTaBAAOLWMX MHTEPEC C TOYKUW 3peHWs aHanm3a
npouecca BblpallMBaHWUs KpUCTanios rekcapeppuTos.
OcyllecTBneHo TepMOANHAMUYECKOe MOJeNNpOBaHMe
ba30BbIX paBHOBECHIA, PeanunayoLLIMXCa B TPOMHbIX
OKCUIHbIX CHCTEMaX, BKJloYalollee B cebsa pacyét
$a30BbIX AMarpaMm M3yveHHbIx cucteM. [poBeaéH
Bonblwoi 0bbEM paboT no BelpalymBaHuio 0bpasLos
MOHOKPWCTaNN0B, MPUrOAHbLIX A5 UCCNef0BaHUSA CTPYKTY-
pbl 1 CBOMCTB rekcadpeppuToB. BeinonHeHo nccnegosaHue
Mopdonorvyeckrx ocobeHHoCTelt, coctaBa W CTPYKTYpbI
MOHOKpWCTannoB rekcadepputos. [MoaroToBneHs
nybnukaummn, caenanbl LOKNaAbl Ha Hay4HbIX KOHGEpeHLM-
AX.

PesynbtaToMm nccnepoBaHns Ha NPoBeAEHHOM aTane
cTana uHdopmaums GyHaaMeHTanbHoro xapakrepa
0 TPOWHbIX OKCUIHbIX CUCTEMAX, SBASIOLLMXCA OCHOBOW
bntoca fnsa BblpalyMBaHMa KpUcTannos rekcadeppuTos,
a TakxXe HOBble A@HHbIE O METOAMKE BblpalliMBaHus
MOHOKPWCTannoB rekcadpepputoB 13 pacnnasa v o
CBOWCTBaX Nofly4eHHbIX TakMM 00pa3oM KpUCTanos.

PesynbtaThl paboTsl, NosyYyeHHble Ha JaHHOM 3Tane,
BynyT MCNoNb30BaHbl Ha clefdylolieM aTane HacTosLero
nccnefoBaHns.

[MTAPTHEPbBI TTPOEKTA

M VIHCTUTYT reonorum u MUHepanorum nMeHu
B.C. Cobonesa CO PAH;

M VIHcTUTYT 06Leit GU3MKM NONYNPOBOAHNKOB UM,
A.B. PxaHosa CO PAH.

06Lwmit BUA pocToBoi ycTaHoBkM (1 — LaxTHas
aneKkTponeyb, 2 — pama yCcTaHoBkK, 3 —
HanpasasoLwme MOAYAA TNHENHOro
nepeMelleHuns, 4 — NpMBOL MOLYNS IMHENHOTO
nepeMelleHuns, 5 — KPOHLWTEMH BpallatolLlerocs
LaroBoro npneoaa,
6 - BpallaoLWMInca Warosblii Npusos)
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rOCYAQAPCTBEHHOE 3AAAHUE

3D/4D QSAR uccnepoBaHue
W MONEKynspHbIA AU3aiH
NPOTMBOOMYXO0JIEBbIX,
NPOTMBOBUPYCHbIX CPeACTB
U NPOTUBOBOCMANIUTENbHbIX
CPeACTB, BK/OYatlolLee
KOMIMJIEKCHYIO OLLeHKY
MeXxaHW3Ma LeneBoro
nencrTeusa, Metabonmueckux
N ToKCU4Yecknx ap¢pekToB.

NYBAUKALMUMU

HAYy4YHbIX

HayuHbIX
Joknapga

cTatemn
B Scopus

cTaTbu
B Web
of Science

SALAHV
[TPOEKTA

2 CospaHue mofenei Ang NnporHosa

Bronornyeckoi akTUBHOCTK

B MYNIbTUKOHPOPMaLMOHHO-
MYNbTUTaYyTOMEPHOM pexXnMe

C ncnonb3oBaHneM anroputmos BiS

n CiS, paspaboTaHHbix B nabopatopun.
Pa3paboTka BbICOKOMPOrHOCTUHECKMNX
mogenen gna oueHkn ADMET ceonicTs
MOJIeKYN 1 BO3MOXHOCTM UX CUHTE3A,
KOTOopble BaxHbl 419 MPOEKTOB

No UCCNefo0BaHNIo neKapcTs.
PaspaboTtka nonvdapmakonormyeckoi
MOLENN /15 MPOrHO3MpoBaHuMs
Bronornyeckol akTMBHOCTN CoOeanHe-
HWUIM Ha OCHOBE M3BECTHbIX AaHHbIX.
PazpaboTka HoBbix noaxonos 3D/4D
QSAR Ha ocHoBe MonekyspHoro
VHTepuopa v aKkcTepuopa.
MonekynsipHbIi BOKUHT A1S onpefene-
HWUS 0COBEHHOCTEN aKTUBHbIX COeM-
HEeHN.

KBaHToBbIE pacueTbl 414 KOMMNIEKCOB
«J1eKapcTBO — GepMeHT» AnA BbicHe-
HWUSA TOHKKX 0CODEHHOCTER 3NeKTPOH-
HOW CTPYKTYpbl aKTVBHbIX BELLECTB.
Co3paHuve NporHoCTMYeCcknx Moaenein
I8 npeackasaHuns bruonornyeckux

n ADMET cBoiicTs.

MonekynsipHbIi An3alH HOBbIX
KaHAWMLATOB B JlekapcTga.

OXKVMOAEMBIE
PE3YJIBTATbBI
[TPOEKTA

2 B pamkax anroputma MultiGen bynet

NPOBELEHO NOCTPOEHNE MYSBTUKOH-
dbopMaLMOHHOM MOAENN MONeKyn

3D/4D QSAR MCCIELOBAHNE
MPOTUBOOMYXOJIEBOW,
[MPOTUBOBVPYCHOW AKTUBHOCTW
JIEKAPCTBEHHbBIX CPELCTB

PykoBoauTenb npoekTa - KaHAUAAT XuMUYecknx Hayk B.A. MMoTEMKUH

NPOTMBOBWPYCHBIX CPEACTB C YCTaHOB-
JIEHHOW 3KCMepUMEHTabHO BENVYMHO
aKTMBHocTU. B cnyyae conell — nposecTu
MOZleNMPOBaHMe OpMeHTaLMN KaToHa

¥ aHWOHa B MPUCYTCTBMU BOAHOTO
OKPY>KEHWS C UCMOb30BaHMEM
anroputMa MOPS.

B pamkax 3D/4D QSAR anroputMmos BiS
n CiS bynet npounssepeH otbop
KOHPOPMEPOB, OTBEYAIOLLVIX

3a CBA3bIBaHWE coefnHeHni ¢ broMu-
LIEHAMMN.

ByneT npoBefeHo MofenMpoBaHue nons
MoneKys, NPeACTaBAeHHOro kak cyMma
KyJIOHOBCKOTO W BaH-Aep-BaanbCcoBa
noTeHUuMana.

ByaeT npoBefeHo NocTpoeHune Koamyec-
TBEHHbIX MOfleNel Mexay BeanynMHamu
Buronornyeckoi akTMBHOCTM 1 nNapameT-
paMu BHeLHero noss Mosekys

¢ kayectBoM He Huxke 0,90 no TexHuke
«CKOMb3ALWMIA KOHTPOSIB».

ByayT BblgeneHsl Hanbonee akTvBHbIE
KoHpopMepbIl, pacyeTHas bronoruyeckas
aKTMBHOCTb KOTOPbIX SBASETCS Makch-
MaJsIbHO.

B anropwtme CiS bynet nposegeH
pacyeT CUIOBbIX MOCTOSIHHbIX B3aKMO-
LLeViCTBMS, NO3BONSIOLLMIA UMUTMPOBATD
aMnAnTydy ABVXXeHMS caliTa pelientopa
NpW NOACTpOViKe K KaxaoMy buonoru-
4eCKM aKTUBHOMY COELMHEHMIO.

Bynet oueHeHo pacnpepenerme
3/1eKTPOHHOI MNOTHOCTU B MOsekynax

C WICMOMb30BaHNEM KBAHTOBO-XUMUYECKHX
nopxopos 1 anroputMom AlteQ.

B pamkax anropvtma ConGO bypet
NPOBEAEHO HaNoXeHWe CTPYKTYp

[0 MaKCMMasbHOro COBMNageHns
9N1EKTPOHHOI MAOTHOCTW.

BynyT HalpeHbl KonnMyecTBeHHble
B3aMMOCBS3M XapakTepuUCTUK NeKTPOH-
HOMO CTPOEHWSt MONEKYS C aKTUBHOCTbIO



¢ kayecTBoM He Huxe 0,90 no TexHnKe «CKONb3ALLININA
KOHTPOJb>.

S bypnet npoBefieH An3aiiH HOBbLIX KaHAWMAATOB
B NPOTUBOBMPYCHbIE, MPOTUBOBOCMANNTESNbHbIE,
NpPOTMBOONYX0NEBbIe CPEACTBA C BbICOKOW akTUBHOC-
ThiO U HU3KMMU HexXenaTeNbHbIMU NODOYHbIMU
NEeNncTBUAMMN.

[MTEPCTTEKTNBbI
[MTPAKTNYHECKOIO
NCMOJIb3OBAHNA

[peackasaHHble B pe3ynbTaTe BbINOAHEeHWs NPOTUBO-
BUPYCHble 1IeKapCTBEHHbIE CPEACTBa B AaibHelleMm
MOTYT ObITb CMHTE3MPOBaHbI, MOLBEPrHYTHI iN Vitro, in vivo
N KIMHUYECKUM UCTBITAaHUAM C NOC/eyoLIMM NPon3Bo-
[CTBOM U BHEAPEHVEM B TEPANEBTUYECKYIO NMPAKTHKY.

PE3SYJIBTATbI
NCCNELOBATE/ILCKOW
PABOTbI, MOJTYHEHHbBIE
B 2018 .

M MponsBeneHo onpefeneHue xapakTepucTuk Nons
Monekysl, NpeAcTaBAeHHbIX Kak CyMMa KyNOHOBCKOrO
¥ BaH-Jep-BaajbcoBa NoTeHuMana.

M MocTpoeHbl KoANYeCTBEHHbIE B3aWMOCBA3M MEXY
Be/IMYMHaMu bronornyeckoi akTMBHOCTU U NapameT-
paMun nonsa Monekyn ¢ kadectsoM He Huxke 0,90 no
TeXHVIKe «CKOJTb3SILLMIA KOHTPOSTb».

M BoigeneHsl Hanbonee akTUBHbLIE KOHGOPMEPHI,
pacueTHas bronornyeckas akTMBHOCTb KOTOPbIX
ABJSIETCS MaKCUMasbHOI.

KeaHToBble DYHKLMU NeKapCTBEHHOMO CPe[CTBa:
a) pacnpepneneHve aNeKTPOHHON MIOTHOCTH;

b)] pacnpeneneHvie BepxHei 3aHATON MONEKYNAPHOM
opbutanv [B3MOJ; ¢) pacnpenenerue HixxHe
csoboaHoi MonekyngpHoi opbutanu (HCMOJ;

d) koMbuHMposaHHoe pacnpenenerme HCMO - B3MO;
e] pacnpefeneHrie aneKTpoOCTaTUYECKOTO NOTeHUMana;
f] pacnpenenerue nannacvana

M MpousseneH pacyeT CUNOBbIX MOCTOAHHBIX B3aUMO-
Le’iCTBMS, NO3BONSAOLLMI MMUTUPOBATL aMNANTYAY
LBVIXXeHWS caiiTa peL,enTopa Npu NOACTPOKe
K KaX[,oMy B1ONOrMYecky akTBHOMY COEANHEHNIO.

VI MpoBepaeHa ouerka pacnpeneseHns 3NeKTPOHHON
MAOTHOCTV B MOJIEKYaXx C MCMOMb30BaHMEM KBAHTOBO-
XMMUYeCcKMx Noaxonos 1 anroputmom AlteQ.

M MposeneH an3aliH HOBbIX KaHAMAATOB B MPOTUBOBUPYC-
Hble, MPOTVBOBOCNANNUTENbHbIE, MPOTUBOOMYXONIEBLIE
CPefCTBa C BbICOKOW aKTMBHOCTBIO U HU3KUMU Hexena-
TesIbHbIMU NOBOYHBIMUW AENCTBUSMU.

V] MpoBeaeH NporHo3 BolLeNepeYnCieHHbIX BUL0B
aKTMBHOCTW Anst KoMbuHaTopHoi brbnuoTekn, npego-
KEHHOW VIHCTUTYTOM OpraHmnyeckoin XuMmun
um. H.[l. Benntckoro, conepxallen 2688 cTpykTyp.

B HacToALWMIN MOMEHT BeleTCH CMHTe3 Hanbonee
NepcnekTVBHbIX, MO MPOBELEHHbIM MPOrHO3aM,
coefiMHeHW. B cnyyae ycnelwHbix nocnenyouwmx
Bronornyecknx NCNbITaHWMn BO3MOXHA fafibHelLas
KOMMepUManv3aumsa pe3ynsTaTtoB UCCNeLoBaHNNA.

M Monyunn pa3suTMe WHTepHeT-pecypc
www.chemosophia.com, No3BOASIOWMIA NPON3BOANTL
OHNaH-NPOrHO3 BCEX BbllleNepeYncieHHbIX BUAOB
akTuBHoCTHM, a Takke ADMET xapakTepucTtuk coemHe-
Huit. Beb-noptan nmeet ceeiwe 1900 nonb3oBaTenei
U3 44 cTpaH Mupa. TakuMm 06pa3oM, HET COMHeHN
B QyHLAMEHTaNbHOM 1 NpakTU4ecKon 3HaYNMOoCTH
paboTbl.

[MTAPTHEPbBI NMPOEKTA

M NHcTuTyT opraHnydeckoit xumum nm. H.I. 3ennHckoro
PAH, Mocksa.

M WHctutyt Heopranunyeckoin xumumn CO PAH, Hosocu-
Bupck.

M YuvsepcuteT SpnatreHa - HiopHbepra um. ®pugpuxa-
AnexcaHppa, 3pnaHreH, lepmanus.

M Yuusepcutet Jenw, Nenu, Nnpua.

[n3alit HOBbLIX NleKapCTBEHHbIX CpeAcTB. BapuaHTel
3aMeHbl aTOMOB 1 GparMeHToB B M3BECTHOM
NPOTMBOBMPYCHOM CPEACTBE.
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rOCYAQAPCTBEHHOE 3AAAHUE

MpoekT HanpaBneH

Ha paspaboTky u BHeppe-
Hue 6MoTEXHONTOrNYECKUX
NoaxoAoB AN MoJly4eHUs
pacTutenbHbIx Nnonypabpu-
KaToB C MOBbILEHHbIM
cofiep>xaHneM pyHKLMO-
HabHbIX NMULLEBbIX
uHrpeanenTos (PN n nx
npuMeHeHWe B NPOU3BO-
LCTBE NPOAYKTOB NUTaHUSA
C alanTOreHHbIMU CBO-
ncrteaMu. BoinonHeHune
npoekTa ocyLlecTBAsieTcs
C UCnonb3oBaHUEM
METOL0B MOJIEKYNSIpPHOM
6uoTexHonormu B cekTope
arponpoMbILLeHHbIX
TEXHONOrMUN, TeMaTuyeckas
obnactb «lMuwesble
6uoTexHonornun», Ha
OCHOBE NPOpPbLIBHOIO
HanpaBneHUs B paMKax
nporpamMmmbl pasBuTUs
«buotexHonoruu 2030».

NYBAUWUKALWUMU

Hay4HbIX
cTaten

foknapa
Ha MeXAyHapoAHbIX
KoHbepeHuunsax

3alMLLEeHO
aucceprauuu

WHAEKCUPOBAHMUE

cTaTen
B Scopus/WoS

SALAHV
[TPOEKTA

2 PaspaboTka TeXHONorny noBbIWeHns
Brof0CTYNHOCTM 1 BMOAKTUBHOCTU
OTM Ha ocHoBe yNbTPa3ByKOBOIO
Bo3gencTausa (Y3B).

o PaspaboTka TexHonorum nosyvexns
KOMMAEKCHbIX B1OKOMMNO3MTOB
Ha ocHoBe 3 deKToB CUHEpPr3ma,
ONTUMU3NPOBAHHbIX Mo BUOAOCTYNHOC-
T 1 B10aKTUBHOCTY.

2 OnbITHO-NpoMbIWNEHHas anpobayus
pa3paboTaHHbIX TEXHONOMMIA nonyYe-
HWs B1MOKOMMNO3MTOB, HOPMAaTUBHOE UX
obecneyeHrwe.

OKNOAEMbBIE
PE3YJIBTATbI
[TPOEKTA

B pe3yntTaTe BbINONAHEHNSA NpoekTa
ByayT paspaboTaHsl TexHonorum spdek-
TUBHOTO M3BeYeHUst GYHKLMOHAMbHbIX
NULLEeBbIX MHrpeareHToB. [lonyyeHHble
GYHKUMOHANbHbIE NULLEBble UHIpefneH-
Tbl ByAyT MCNONb30BaHbI B KayecTBe
OCHOBbI AN15 CO3[aHNsA BMOKOMMNO3UTOB,
obnafatoLmnx BolpaxeHHbIM aganToreH-
HbIM fleficTBreM. TeopeTuueckre
1 3KCMepUMeHTalbHble UCCef0BaHNs
TEXHONIOrMYeCcKnX CBONCTB BUOKOMMNO3M-
ToB8 OMW no3sonat paspabotats onTy-
MasibHble peLenTypbl U TEXHOMOM MK
NULLEeBbIX NPOAYKTOB C aAanToOreHHbIMM
cBOMCTBaMMU.

CospaHHble nabopaTopHble 0bpasLibl
afanTOreHHbIX MULLEBbIX MPOAYKTOB

PASPABOTKA TEXHOJIOI I CUHTESA
[TVLLEBBIX MHITPEOVNEHTOB

N3 PACTUTEJIBHOTI O CblPb{

LJTA COSOAHVA MNMPOLYKTOB
[TNTAHWA C ALATTTO EHHBIMIA
CBOMCTBAMY

PykoBoauTenb npoekta — JOKTOP TeXHU4Yeckux Hayk, npogpeccop W.H. MoTopoko

B JanbHelLeM MoryT BbiTb MCMOb30Ba-
Hbl 419 MacluTabHol pa3paboTku, B ToM
4ucie B YCNOBKSX peasbHoro Npon3Bso-
L,CTBa, ¥ KOMMepLManm3aLum MHHoBaLU-
OHHbIX pa3paboTok B NULLLEBO 0TPaCc/N.
Pe3ynbTaTel npoekTa NAryT B OCHOBY
[TporpaMMbl pa3BUTUS MPOU3BOACTBA
NpoJyKTOB 340POBOr0 MUTAHMS Ha OCHOBE
MHHOBALMOHHbIX MULLEBbIX UHIPEANEHTOB
B YpanbckoM pernoHe Ha nepuog go 2030
r. B paMKax NpopbIBHOIO HamnpasieHuns
nporpammsl «buroTtexHonorvm 2030».

[TEPCIEKTNBbI
[TPAKTNHECKOT O
NCHNOJIB30OBARNVIA

OTtpaboTaHHble anropuTMbl U peXuMbl
3KCTPaKLUMW MOTyT BbITb MCNOMb30BaHbI
N5 M3BeYeHns GyHKUMOHANbHBIX
NVLLEBbIX UHIPESMEHTOB M3 ApYrvX BUAOB
pacTUTENIbHOMO CbIPbS U MNOyYeHNS
BrokoMno3nToB Ha Kx ocHoBe. [TonyyeH-
Hble pe3y/bTaTbl MOryT COCTaBNATb
onpefenéHHbli NPakTUYeCKnin nHTepec
ans npeanpuatuin AMNMK v nuweson
oTpacnu.

PESYJIBTATDB
NCCJTELOBATE 1b-
CKOW PABQTH,
[OJTYHEHHBIE

B 2018 .

Mpw peanusauum npoekTa NonyYeHsl
pe3ynsTaThl, BHOCALME BKNAM B PELIEHWE
OfHOM U3 OCHOBHbIX GyHAGMEHTaNbHbIX



npobsiem B 0bnacTv paLMoOHaNbHOro NPUPOAONoNbL30Ba-

HWUS — CO3AaHNe COBPEMEHHbIX 3KONOrMUYeCKn 0pUeHTU-

POBaHHbIX TEXHOOTMI NepepaboTku pacTUTENbHOMo

Chlpbd:

V] cospaHbl 1 anpobupoBaHbl UHHOBALMOHHbBIE TEXHOS0-
r1V NOBbILLEHNS BUOLOCTYMHOCTH U B1OaKTUBHOCTH
OMNU (amrnapoksepueTuHa v dykomaaHa) Ha ocHose
COHOXMMMYECKON MUKPOHM3ALMNK;

V] C NOMOLLbIO OPUTMHANTBHBIX U YCOBEPLLIEHCTBOBAHHbIX
MEeTOAMK onpefiefieHbl BuoxnuMuyeckme xapakTepmncTm-
KW pacTuTeNbHbIX OMOKOMMO3WTOB, BblAENEHbI
Havnbonee nepcnekTUBHbIE COYETAHNS PaCTUTENbHbIX
MHTPeLVeHTOB ANs obecneyeHns MakCMManbHo
6uoakTmueHoctn O, nonyyeHbl paboune Monenu,
afeKBaTHO onucbiBatoLL e CBOMCTBa BMOKOMMNO3UTOB;

V] cospaHbl NpUHUMNMANbHLIE TEXHONOMMYeCcKNe CXeMbl
nonyuyerus brokomnosumtos O, Ha ocHoBe TexHosO-
FUM MHKaNCynaumMmn B KpaxmasbHble nonucaxapunisl;

M npovsseneHa oNbITHO-MPOMbILLINEHHas anpobauus
pa3paboTaHHbIX TEXHONOM NI NofyYeHrs BruokoMno3n-
ToB B pamkax aeatensHoctn 000 «BuoTex». Paspabo-
TaHbl v yTBepxaeHbl 000 «Buotex» TY Ha npounsso-
ACTBO pacTuTebHbIX BOKOMMO3MTOB.

___]
LK 1 e

doTtorpadumm ncxonHom 98,9

[MTAPTHEPBI TTPOEKTA

KoMMepueckue napTHepbl:

M Arponapk «TOFMHO»,

M 000 «Boposoe»,

M AHO PKL| no Ypany u Crbupu,
M 000 «BbuoTex»

Hay4Ho-uccnepgoBatenbckue nabopatopum u By3bl:

M Nabopatopua «TecT-MywmHo,

M WHcTutyT Bruodusmkm knetkm PAH,

M HaunoHanbHbIN TEXHONOMMYECKII MHCTUTYT I. BapaH-
ran, Nuous;

M JanaHckuii TexHonornyeckuin uHetutyT, Kntai;

M MeanupHckuin yausepcutet BapHbl, Bonrapus;

M WeHbaHcknit yHueepcuTeT, Kutait;

M CroBaukuil CenbCkoxo3aicTBEHHbIN YHUBEPCUTET,

CrnoBakng.

T~

%-How cybctanumm AIK ysennyenne x5000:
a - K xonTtpone; 6 - [ATKwM

C3M mukpodoTorpadmm HaHoUaCTUL, KpaxMana, 3arpy>KeHHOro ackopbHOBOM KNC0TOM
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rOCYAQAPCTBEHHOE 3AAAHUE

Pa3paboTka koMnnekca
Hay4YHO-060CHOBaHHbIX,
KOHLLeNTyanbHO CBA3aHHbIX
TEXHUYECKUX PeLUeHUN,
obecneynBatoLnx NoBbI-
LUeHne 3HepreTMyecKom
3¢ PeKTUBHOCTU U pecyp-
cocbeperxeHue npu
NpoV3BOACTBE TONCTONNC-
TOBOr0 NpokaTta us
TpyAHOLEeDOPMUPYEMbIX
MapoK CTasiv Ha oTeyec-
TBEHHbIX MeTannypruyec-
KUX NpeAnpuaTusx

NYBAWUWKALMUMU

Hay4Hble
CTaTbM

Aoknapa
Ha Me>XAYHapoAHbIX
KOH$epeHLmax

3almuLeHa
puccepTaums

WHOEKCUPOBAHMUE

cTaTby
B Scopus/WoS

SALAHV
[TPOEKTA

2 Paspabotka cnocobos, anroputmos
1 CUCTEM B3aKMMOCBA3aHHOro aBToMa-
TUYECKOro peryampoBaHus TeXHOI0M-
4eckMx napameTpoB, obecneymBaloLLmx
noBbllWeHne 3HeproapPeKTBHOCTY,
CHUXeHVe pacxofHoro KoadpduumeHTa
VI NOBbILEeHWe Ka4ecTBa TONCTONNCTO-
BOro npokata w3 TpyaHogedopmupye-
MbIX MapoK CTau.

2 PaspaboTka MateMaTuyeckmnx Momenei
3N1eKTPOMEexXaHU4eCcknx 1 rugpaBnn-
4eCKMX CUCTeM NPOKaTHbIX CTaHOB;
pa3paboTka AMHaMU4eckmx MoLenen
aBTOMaTM3MPOBAHHbIX CUCTEM
ynpaBneHus TexHoN0rM4ecknm
NpoLLeccoM, B3anMOCBA3aHHbIX
B NpoLiecce HenpepbiBHOM 06paboTku
MeTanna.

9 WccnepnosaHne paspaboTaHHbIx
aBTOMaTW3MPOBAHHbIX 3]1€KTPONPUBO-
[,0B W CUCTEM ynpaBieHns MeTogamu
MaTeMaTU4eCcKoro MoLennpoBaHus.
[MpoBeaeHune aKcnepUMeHTaNbHbIX
MCCnefoBaHuil B NPON3BOACTBEHHbIX
yCNOBWSX Ha TOSCTOSIMCTOBOM CTaHe
5000 1 wurpokononocHom ctane 2000
ropsiyeit npokatku MAO «MarHuTorop-
CKWIA MeTanypruyeckuii kKombuHat»
(MAO «MMK>»).

OXVMOAEMBIE
PE3YJIBTATbI
[TPOEKTA

KOHerTHbIMI/I npakTn4ecknmMmn
pe3ynbrataMun ABNATCA pa3pa60TaHHble
CncCTeMbl ynpasieHund, o6e(:|'|el4V|Ba|0|_|_w|e

[MTPOBELEHWME KOMIJEKCA HAYHHbBIX
NCCIEOOBAHMMN 1 PASPABOTOK,
OBECHNEYMBAKLLUMX TTOBBILLUEHWE
QHEPTETUYECKOW 3ODPEKTUBHOCTM
N PECYPCOCBEPEXEHWE

[P NPONSBOLCTBE
TOJICTOJTNCTOBOT O MPOKATA

PykoBoauTenb npoekTa — JOKTOP TeEXHUYeCKuX Hayk, npodeccop A.A. PagnoHos

NOBbILLIEHVE KOHKYPEHTOCMOCOBHOCTH
NPOAyKLWMN 0TeYeCTBEHHbIX MeTannypru-
4eCKMX 3aBOL0B 3a CHET NOBbILLIEHNS
3HepreTnyeckoit apdekTUBHOCTH,
CHUXEHUS MaTepuanoemMKocTu, yayyLie-
HVS KayecTBa TPYOHOW 3aroToBKy.

CoBOKYMHOCTb MiaHUpyeMbIX Hay4HO-
TexXHU4eckmx pa3paboTok MOXHO
XxapakTep130BaTb Kak HOBOe KpymnHoe
JoCTVXeHve B 0bnacTy npokaTHoro
NPOV3BOACTBA W Kak pelleHKne BaxHO
NPOMBbILLIEHHO-X035MCTBEHHO 3aauM.
PesynbtaThl uccnepgosanumii byayT
cnocobcTBOBATL MHHOBALMOHHOMY
pa3BUTMIO OTEHECTBEHHOI MeTannypru-
4eckow oTpacnu.

[MTEPCIEKTBbI
[TPAKTMHECKOIO
NCIMOJIb30BAHINA

ObbeKTbl BHEAPEHWS pesysbTaToB npoekTa
— TO/ICTONIUCTOBbIE W LUIMPOKOMOSOCHbIE CTaHbl
ropsiyelt npokatkut. PaspabotaHHsle crocobel,
anropuTMbl 1 CUCTEMBI YNIPaBAEHUs B MOSTHOM
obbeme NPoiayT ONbITHO-NMPOMBILLIEHHbIE
UCMbITaHKs Ha LWpokononocHoM ctaHe 2000
v TonctonuctosoM ctare 5000 MAO «MMK».

MaTteMaTnyeckue mogpenv byayt npe-
[OCTaBJIEHb! MPOEKTHBIM 1 Hay4HO-
VCCNEAoBaTeNbCKMM OpraHv3aLmMamM ons
VCMOMb30BaHNS MPK COBEPLLIEHCTBOBAHMN
TEXHOMOMWIA 1 aBTOMATU3VPOBAHHbIX
INEKTPOTEXHUYECKMX CUCTEM MPOKATHBIX
CTaHOB.

[MonyyeHHble pe3ynsTaTbl BHECYT
CyLLLeCTBEHHbIN BKaZ B TEOPWIO W MPaKTUKY
CO3AaHNs aBTOMAaTV3MPOBAHHbIX 3MEKTPONpK -
BOZOB MW CMCTEM aBTOMaTWYeCKoro ynpasne-
HWUS B3aUMOCBA3AHHbIX TEXHONOMMYECKHIX
KOMIJIEKCOB.



P E 3yﬂ bTAT bl HaTAXKEHWI B MEXKIIETEBbIX MPOMEXYTKAX, COrNacHo
KOTOpPOMY OCYLLeCTBAAIOTCH aBTOMaTU4yeckas Koppekuus
v CKOPOCTU 3/1€KTPONPMBOAOB NEPBOW UM NOCNefHeN
l/] C Cﬂ EHO BAT Eﬂ bC KO |/l KneTen NoArpynnbl Npv NpokaTke B ABYX KNETAX U1

KOCBEHHOE pPerynnpoBaHue HaTsaXeHns B GyHKLMK

PAB OT bl ' |_| OﬂyL—l E H H bl E Pa3HOCTM CTAaTUYECKMX TOKOB NPU COBMECTHOW NpokaTke

B Tpex KneTsix.

B 2 0 1 8 I M PaspaboTaH cnocob cornacoBaHns ckopocTeil anek-
TPOMpVBOLOB MNPV COBMECTHO MpoKaTke, COrnacHo
KOTOPOMY OCYLLLeCTBIAETCSH KOMMEHCaLMs CTaTu4ecKow
OLUINBKM perynupoBaHmus CKopocTu 31eKTponpusoaa
cnepytoLLelt KneTu, BO3HKKaloLLel nocne 3axsaTa
noJockl BasikaMu, NyTeM aBTOMATU4eCKOM KOppeKLnn
CKOPOCTY 371eKTPONprBOAA NPefbayLLei KneTu.

M BbinoniHeHbl aKCneprMeHTabHbIe UCCIeA0BaHNA
PEXMMOB 3/1eKTPOMEXAHUYECKMX CUCTEM MPU NPUMEHe-
HUW pa3paboTaHHbIX anropuTMOB.

M PesynsTaThl 0nyBAKKoBaHbI B Tpex CTaTbax, MHAEKCHpYe-
Mbix B ba3ax Web of Science 1 Scopus, cienaHsi
J0oKNafdbl Ha Tpex MexXayHapoLHbIX KOHEpPeHLNsX.
3almileHa kaHaupaTckas guccepraums.

M Ha ocHoBaHWMM KOMMEKCa UCCNEA0BaHN, BbIMOMHEH-
HbIX Ha AENCTBYIOLLMX MPOKaTHbIX CTaHax, AaHo
obocHoBaHWe KoHLenuun pecypcocbepexeHns 3a cyeT
COKpaLlLleHns 3HeprosatpaT U CHUXeHWS YAeNbHOro
pacxoda MeTanna Ha BbIMyCK MPOAYKLMU.

V] OBocHOBaH KOHLENTyabHbIA MOAX0[ K PeLleHMio
npobnemMbl orpaHnyYeHns AMHaMUYECKMNX Harpy3oK
371eKTPOMEXaHNYECKMX CUCTEM HEMPEePbIBHOW rpynmbl
KfeTei NpokaTHOro CTaHa 3a CYeT Noc/eL0BaTesIbHOro
COrnNacoBaHWs CKOPOCTM BbIXOAA NOSIOCH U3 BasKOB
npenblayLwien KnetTn 1 TMHENHON CKOPOCTN BaNikOB
nochefytoller KNetTu ¢ nepegaden perynnpyroLLero
BO3/eMNCTBMS MO XOAY NPOKATKW.

M PaszpaboTaHa aMHaMmuyeckas MaTemMaTnyeckas Mofesb
[IBYXMaCCOBOW 31€KTPOMEXaHUYECKON CUCTEMDI HAPT H E P bl |_| PO E KTA
NpOKaTHOW KIeTK, onuncbiBatoLLLas MpoLLeCcChl B pexmmax
3axBaTa MeTasula BasikaMu 1 YCKOPEeHUA 31eKTPonpuBo- M MybnnuHoe akumoHepHoe obuiectso «MarHuToropckmii

[,a Nof, Harpy3koii. BelnonHeHo vccnefoBaHvie CA0BON MeTannypruyeckuin KombuHar»,
B3aMMOCBA3U 3/1eKTpOMEeXaHN4eCcknx cucTeM BepTn- M MybnanuHoe akumoHepHoe obliecTBo «HenabuHckuit
KaflbHbIX M FOPV30HTaNbHbBIX BaJKOB YHVBEPCaNbHOM TpybonpokaTHbI 3aBOA»,
KneTu. M ®OrB0Y BO «MarHmtoropckumii rocyiapcTBeHHbIi
M PaspaboTaH cnocob aBToMaTU4ecKoro peryampoBaHus TexHUYeckunit yansepcuteT um. LW, Hocosa».

OcumnnorpaMmbl M3MeHeHNs HaTSKEHWIA NPy
npokaTke nosocel B 5-i 1 b-i knetax ctana 2000

CDyHKLI,l/IOHaJ'IbHaﬂ CcxeMa pa3pa60TaHHO|?| CNCTEMDI OCLI,I/IJ'IJ'IOI'paMMbI CKOpOCTelZ, MOMEHTOB U HaTAXEHWI
adBTOMaTM4eCKOro perynmpoBaHna HyJ1eBOro HatqaxxeHun4d npu p83p86OTaHHbIX anropuTMax ynpaBsieHuna

o
O

l‘lll

ucciiegoBaTeJ1IbCKuUU

HauuoHanbHbIN
YHUBEPCUTET

rocynapCcTBeHHbIU

IO>kHO-YpanbCkumn
YHUBEpPCUTET

.

53

1943



HAYYHbIE PASPABOTKU HOYplY - 2018

ucciiegoBaTeJ1IbCKUU

HaluMoOHanbHbIN
YHUBEPCUTET

IO>xHO-YpanbCrum
rocynapCTBEHHbIN
yHUBEpCUTET

.

54

1943

rOCYAQAPCTBEHHOE 3AAAHUE

®opMUpoBaHME HOBBIX
OpraHuYecKux noJsiynpo-
BOAHUKOBBIX CUCTEM

Ha 0CHOBE KOHA,EHCUPOBaH-
HbIX XaJlbKOreHasunbHbIX
reTepoumKIioB

NSl NpYMeHeHus

B 6e3MeTanbHOM 3nek-
TPOHMUKE.

NYBAWUWKALMUMU

Hayu4Hble
cTaTbu

cTaTbu
B Scopus

cTaTbMu
B Web
of Science

SALDAHA
[TPOEKTA

[Ov3aiit HOBbIX MOJIEKYN, COAEpPXKaLLUX
[1,2,5]xanbkoreHagmason, kotopsie
0bnafatoT CBOMCTBAMM, MPUMEHUMbIMY
B MeVLMHE U MHXEeHEepuu.

OXVMOAEMBIE
PE3YJIBTATb
[TPOEKTA

Monck 3pdeKTUBHOro 1 NPOCTOro NyTu
cuHTesa [1,2,5]xanbkoreHannasonol3,4-
dInupraasmHoB Kak nepcnekTMBHOMO
MaTepvana Ans CBETOMOrNOLLAOLLIMX
CUCTEM BUAMMOrO AnanasoHa v GyHKUMO-
HabHbIX MaTepuanos.

[TEPCHEKTMBbI
[TPAKTUYHECKOT O
MCTOJTIb3OBAHU{A

OpraHuyeckune cBeTonsnyyatolme
LMOLbl MOAYYMAW WKPOKOe pacnpocTpa-
HeHWe B TeXHUKe BBUAY NPOCTOThI
nofy4YeHns, HU3KOM CTOMMOCTU U BbICOKOM
addexTBHOCTYM. [TonyyeHme HOBbIX
CBETOM3/YYaIOLLMX CUCTEM Ha OHOBE
KOHAEHCMPOBAHHbIX XaNbKOreHa30THCTbIX
reTepoUVKIOB VIMeeT NepcrneKTuBeI
KauecTBEHHOIO yBennyeHuns adpdexkTns-
HOCTY.

MATEPVABI 019 OPTAHWYECKQOW
SJIEKTPOHVIKM HA OCHOBE
XAJTBKOT'EHASWJIBHbBLIX
[ETEPOLUMKITOB

PykoBoauTenb npoekTa — AOKTOP XMMUYeckux Hayk, npopeccop 0.A. PakntuH

PESYJIBTATHI
MCCIELOBATH 1b-
CKOW PABOTH,
[TOJTYHEHHBIE

B 2018 .

4,7-nuxnopol1,2,5]okcanunasonol3,4-
dlnupuaasun 1-okeup Buin nonydeH
peakunen 3,6-AnNxnN0po-5-
HUTPONWPMAA3NH-4-aMMHa
C OKUCNAOWIMMU areHTaMu; Hanynyyunia
BbIXof, OblN NoyYeH Npy MCNOAb30BaHUM
nmnauetokcumonosobeHsona B beHsone
Npy KUNAYEHMN B TEUEHME ABYX YACOB.
CTpyKTypa BHOBb CUHTE3MPOBAHHOIO
coefjMHeHUs oxapakTepn3oBaHa
MeToAaMN A4ePHOr0 MarHWTHOro
pesoHaHca 1H, 13C, macc-cnekTpomeTpuy
1 3/1EMEHTHOro aHanmaa.

Be3onacHblit 1 3$pdeKTUBHbIN METOA,
cuHTesa 4,7-anbpomol1,2,5]
Tnagmasonol3,4-dlnupuaasuna
13 KOMMEpPYeCKM [OCTYMHOro
NaviMHoManeoHuTpuna bbin paspabotaH
Bnepsble. ONTVMU3NPOBAHbI YCNOBMS
CENEKTMBHOMO HYKI1eobUNbHOro
apoMaTMyecKkoro 3aMeLleHuns ogHoro
nnu aByx atomos bpoma O- mnn N-
Hykneodunamu. Peakumm c S-
Hykneobunamum naeT UCKIYNUTENBHO
c obpasoBaHuneM buc-3aMeLleHHbIX
npov3BofHbix. Peakymsamn byxsanbaa-
XapTtBura n YnbMmaHa ycnewHo
MHKOPMOpMPOBaHbI B A4pO
[1,2,5]tmannasonol3,4-dInnpraasmna



cnabble a30THble OCHOBaHMA, Takmne Kak Kap6a3on nero HAPT H E P bl |_| PO E KTA

npou3sofHsle. PopMupoBaHme cTabuNbHbIX aTOMHON

koHourypauum S-C (sp2)-N=N 8 4,7-6uclankmnontnol- M MununcTepcTgo obpasosaHus v Hayku PO,
[1,2,5]tnagnasonol3,4-dInnpnanHax nenaet mx
nepcrnekTYBHBIMUY B MAaHe UCMob30BaHWUs B KayecTBe
KULKNX KPUCTanmoB.

MHz

PlA ar PIF& N

M. =

MO,

CuHTes HoBoro coeguHermns 4,7-nuxnopol1,2,5] MonekynapHbiii rpad 4,7-6uclMmetnntro)
[1,2,5]tvapnasonol3,4-dInvpraasmna

okcagmaszonol3,4-dlnupugasvn 1-oxkcug

MonekynapHoiii rpad 4,7-nou(9H-kapbazon-9-unl1,2,5ltnaguasonol3,4-dlnupugasuna

DyHKkUWSA Nokanusaumm snektTpona 4,7-an(9H-kapbason-9-unl(1,2 5ltmagvasono
[3,4-dlnupugasvna

M ®uznyecknin nHctutyT uM. M.H. Jlebenesa PAH.
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rOCYAQAPCTBEHHOE 3AAAHUE

Pa3paboTka coctaBoB

N cTabnnbHbIX TEXHONIOTUI
npov3BoACTBa HOBOFO
KJlacca 3K0N0rnyeckm
6e3onacHbIx nerkoobpaba-
TbIBaeMbIX CTaneu.

NYBAWUKALMUMU

Hay4Hble
CTaTbU

foknapa
Ha MeXXayHapoAHbIX
KoHbepeHUmax

3a9BKU

Ha nateHT P®

cTaTthu
B Scopus

PA3PABOTKA HAYYHbIX
I TEXHONOTMYECKMX ACMEKTOB

NPOW3BOACTBA BECCBMHLOBUCTBIX
BN-COAEPXALLMX
NEFKOOBPABATBIBAEMbIX CTANEW

PykoBoauTenb npoekta - goueHT A.B. Pabos

SALAHV
[TPOEKTA

2 Peanusauuns npoekta obecneyunt
noay4eHne HOBbIX 3KOOrMYeCKM
4UCTbIX NlerkoobpabaTbiBaeMbix Mapok
cTanu, KoTopble UCMOMb3YIoT 419
NOBbIWEHNSA NPOUN3BOANTENBHOCTH
MeTaIopexyLLVX CTaHKOB;

[)19 3KOHOMUUN PeXyLLErO MHCTPYMEH-
Ta; 419 NONyYeHWS BbICOKOW YMCTOTbI
NOBEPXHOCTH; ANS NOBbLILWEHNA
CKOPOCTW pe3aHus; AN MexaHn3aumm
npouecca ybopku cTpyxKu

be3 3HauMTeNbHOrO yBEANYEeHUS
KOAMYeCTBa MCNOb30BaHUS ernpyo-
LWVX 2/1eMEHTOB, a TakXXe 1CNoJib30Ba-
HUS cneundryecKoro LOPOrocTosLLero
obopypoBaHus.

O Pa3paboTaHHbI KOMMNEKC peLleHnit,
ABNALWMINCS pe3ynbTaToM NpoekTa,
BO3MOXHO, ByleT MHTerpmupoBaTb
npakTuyecku B Ntoboe MeTanaypruvec-
Koe npennpusaTve 6e3 bonbLnx
9KOHOMMWYECKMX 3aTpaT U B KOPOTKME
CPOKM, NOCKOJIbKY TEXHO0INA
noay4yeHuns ctanu He TpebyeT cneum-
dryeckoro foporoctodtilero obopyao-
BaHuA

OKNOAEMbBIE
PE3YJIBTATDI
[TPOEKTA

2 3kcnepvMeHTanbHble nabopaTopHble
obpa3sLbl anbTepHaTUBHbIX Nerkoobpa-
baTbiBaeMbIx CTanei B BUAE CIUTKOB
(sarotosok).

O Pesynbtathl M3ydeHWs BANAHUS
KOHCTPYKTUBHbIX W TEXHONOMMYECKNX
$aKTopoB Ha YCBOEHWe NernpyroLLmX
3/IEMEHTOB U WX pacrnpeaeneHus B CTanu.

O [lpennoxeHus 1 pekoMeHLaLWK
NO NPOMbILLAEHHOMY NPOV3BOACTBY
ansTepHaTUBHbIX NerkoobpabaTbiBaeMbix
cTanem.

9 Pa3pabotaHHas TexHonorvs Npoun3eo-
[ICTBA aJIbTEPHATUBHbIX CTanei nosbi-
LLIeHHOW obpabaTbiBaemMocTy
Ha KOHKPETHOM MpeanpusaTun.

[TEPCTIEKTVIBbI
[MTPAKTNYECKOTO
NCIMOJIbSOBAHNA

MaccoBoe Npon3BoACTBO aBTOMOOUb-
HOW, MaLWWMHOCTPOUTENBHOW, CTPOUTENBHON
Vv APYrux BUAOB NPOAYKLMW NpeabsBaseT
BbICOKVe TpeboBaHMsA K aBToMaT3aL K
NPOV3BOACTBEHHBIX MPOLLECCOB C LieSblo
yMeHbLUEHWs BpeMeHW LKkna v 3atpat
Ha npow3soacTeo. ObpabaTeiBaeMocTb
MaTepuanoB UrpaeT BaxHYiO posib.

Ha npoueccel pesaHus npuxoguTes
npuMepHo 42...67 % ot obuiero obbema
3aTpaT Ha M3roToBNeHWe U3Lenns.
CnepoBsaTenbHo, HeobxoAuMbl MaTepuanbi
VICXOJHOW 3aroToBKM, KOTOPbIE MO3BOASIOT
YUUTbIBATb TEXHOOrMYECKME OrpaHnyeHs
3KCnyaTaLmmn CTaHKOB, NPOU3BOACTBEHHbIX
MPOLLECCOB, PEXYLLNX UHCTPYMEHTOB 1
MaTepuanos.

OCHOBHbBIM 3/1EMEHTOM, MPUMEHSIEMbIM
IN4 ynydwenus obpabaTsiBaemMocTi cTanu
pe3aHveM, siBaseTcs cBuHel,. CBuHel,
BbIAENAETCA Ha BCeX CTafMsx NPOM3BOACTBA
cranw (Bbinnaska, pasnueka v obpabotka



MeTasna fiaB/eHvieM), B mpolecce nepeniasa CBUHeLCO-
fepXalLlinx cTanennaBuibHbIX 0TXOA0B, 40Ka3aHo ero
npesbllleHne NpefenbHO LONYCTUMOI KOHLEHTPaLMM Ha
pabouem MecTe npu 0bpaboTke pesaHreM CBUHeLCOAep-
KaLlMX CTanemn Ha BbICOKMX CKOPOCTSX. TakmnM obpasom,
MCMoNb30BaHMe CBMHLA B KaYECTBE OCHOBHOIO Nernpyio-
LLero afeMeHTa And yiydlleHus obpabaTeiBaeMocT cTanu
pe3aHVeM JOMXKHO OblTb MOCTABAEHO MO COMHEHWE.

B HacTosLee BpeMs CyLLeCTBYIOT afbTepHaTUBHbIE
CBUWHLY NermpytoLye aneMeHThbl, Takmne Kak bop 1 asor,
KoTopble 0bpasyioT BkloYeHns HUTpuaa bopa, nosbiwato-
Wne 0bpabaTbiBaeMoCTb CTanm pe3aHneM, coxpaHsioLme
MexaHV4eckune CBOCTBa ee U He OKka3blBalolye oTpuLa-
TeNbHOrO BAMUSHWSA Ha 3arpsi3HEHHOCTb OKPYXXatoLLew
cpensl.

[aHHble nccnenosarmns byayT BocTpeboBaHbl
B CTpaHax C pa3BuTbiM aBToMobMIecTpoeHreM: AnoHuu,
CLUA, Poccun, ctpaHax Espocotosa (Tepmanug, Wtanng,
®panuus, Anrnusa n apyrune), Kntae, tOxHoin Kopee
1 page opyrux.

PESYJIBTATbBI
NCCEOOBATE/ILCKOM
PABOTBI, MOJIYHEHHDBIE
B 2018 .

B pabote nonyuyeHbl skcneprMeHTanbHble nabopatop-
Hble 06pa3Lbl anbTepHaTUBHbIX lerkoobpabaTbiBaeMblx
cTaneii B BUae cnuTkos (3arotoBok]) ctanu Tuna
A3BXIMAP, A30XMAP 1 A45AP. MpoBeneHo MaTeMaTnyec-
Koe MOAenvpoBaHue NpoLecca KpUcTanam3aLmy ctanm
npu pasHbix cnocobax pasnmBknu. IKCNepUMeHTbI
NpoBOAWAV B NaBOPaTOPHOM NeYn MHOYKLUMOHHOMO TUNa,
nocne nNpeaBapuTeNbHOO packUCAEHUS CTanu nepeuy-
HbIM aflloMUHKEM, MPOU3BOAMAN NErMpoBaHue cTanu
azoToM 1 bopoM. B pamkax npoekTa nsyyeHo BAUSHME
KOHCTPYKTUBHbIX 1 TeXHOMOrMYeckunx hpakTopos
Ha ycBoeHMe a3oTa v bopa v 1x pacnpepenexve
B CTasibHbIX ciuTKax (3arotoskax). [peacrasneHs
NpenfioXeHNs 1 peKoMeHaL UK No NPOMbILLIEHHOMY
NpoV3BOACTBY anbTepHaTBHbIX BN-cogepxatumx
nerkoobpabatbiBaeMbix cTaneit. PaspabotaHa TexHonorus
NPOV3BOLCTBA anbTepHaTUBHbIX CTanelt NOBbILLEHHON
0bpabaTbiBaeMoCTN AN MHAYKLMOHHOM 1 [yroBOM Neun .

-
= -

e i
o .f-"'f

MopgenvpoBaHune pasnneku CBEpXy
ctanu A30XMAP

Cnutok ctann ASOXMAP maccon 18 kr.
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rOCYAQAPCTBEHHOE 3AAAHUE

OTpaboTka TexHonoruyec-
KMX MPUMEMOB U co3paHue
TEXHONIOTUMN U3roTOBIEHUSA
AeTanen TeXHUYeCcKux
cucTeM U3 rpadpuTonnacro-
BbIX KOMMO3ULMA METOA40M
BbICOKOCKOPOCTHOFO
IMHaMuyeckoro dbopMoBa-
HUS, NPUMEHMUMbIX

B peasibHOM NpPoOU3BOACTBE
AN NoJlyYyeHUsi NpoayKuuu,
KOTOpasi N0 CBOMM noTpe-
6UTEeNbCKUM XapaKTepuUcTu-
KaM CyLL,eCTBEHHO NPeBOC-
XOAUT uMeloLLnecs
aHanoru.

NYBAUKALMUMU

Hay4HbIX
cTaTem

cTaTtbhu
B Scopus

cTaTbi
B Web
of Science

CTaTby

OKNOAEMbBIE
PE3YJIBTATDI
[TPOEKTA

2 PekomeHgaumm no onTuMu3annm
COCTaBOB rpaduTONNACTOBLIX KOMMNO3M-
Ui (Npu HeobxoAMMOCTH colepXKalLmx
MeTasIIMYecKylo CoCTaBsoLLyo)
obecneunBaloLLyx NOCNE U3rOTOBAEHUS
M3 HUX U3LeNnin pa3pabaTbiBaeMbiM
MeTOAO0M TpebyeMble XapakTepuCcTUKy
(MexaHunueckue, Tennodusndeckme,
3leKTpOTEXHNUYEecKMe U np.).

2 3CcKM3Has KOHCTpYKTOpcKas AOKyMeHTa-
umMs Ha obopynoBaHMe 41f BbICOKOCKO-
POCTHOrO AMHaMUyeckoro GopmMoBaHUs.

D 3CcKM3Has KOHCTPYKTOpCKas [OKyMeHTa-
LMs Ha BCcnomoraTesibHoe obopynoBa-
HUe 419 BbICOKOCKOPOCTHOMO AMHAMM-
deckoro GopMoBaHMS.

2 [aHHble 06 onTUManbHLIX NapameTpax
NPOLLeCCOB NPUrOTOBAEHNSA KOMMO3M-
LMK, BbICOKOCKOPOCTHOMO AMHaMumyec-
Koro popMoBaHus 1 nocnegytoLlei
TepMoobpaboTkn, obecneynBatoLLmx
ONTManbHble NoTpebutensckme
XapakTepUCTUKM CO3LaBaeMbIX
N3nenunm.

2 PesynbTaThl M3y4YeHWs CBONCTB
NOJTy4eHHbIX MaTEpPVanoB v U3LENNN
B /1aDOpaToOpHbIX YCI0BUSAX.

2 Pesynbrathl M3yyeHns notpebute-
NIbCKMX CBOWCTB MONTyYeHHbIX M3AeNunit
B YCNOBUAX PErYASPHON aKcnnyaTaumum.

2 JlabopaTopHble TexHonornyeckme
pernameHThl onucbiBaloLLne paspabo-
TaHHbIE TEXHONOT UM,

2 bonee 10 nybnukaumii B oTe4eCTBEHHbIX
1 3apybexHbIX N3AaHNAX, MHLeKcupye-

PASPABOTKA HOBbBIX CITOCOB0OB

N TEXHOOT M CO3OAHUA U3OENN
SJIEKTPOTEXHWMYECKOT O
N KOHCTPYKUNOHHOI O HASHAHEHINA
N3 YTTIEI PAOUTOBbBIX
KOMMNO3NLUWNOHHBIX MATEPWAJIOB
[MOCPELCTBOM BbICOKOCKOPOCTHOTO
OAVHAMNYECKOTIO ®OPMOBAHUA

PykoBoauTenb npoekTa - KaHAMAAT TexHU4Yeckmnx Hayk, M.H. CaMmopypoBa

mbix B Web of Science n Scopus.

S [loknagbl, NOCBAWEHHbIE pe3ynbTaTam
paboTbl Ha Befywmx, Hanbonee
aBTOPUTETHbBIX MEXYHAPOLHbIX
KOHbepeHLMaX.

O PesynbtaTtel 419 NOATOTOBKM U 3aLLUThI
LLOKTOPCKOW AnccepTaLmm 1 AByX
KaHAMOATCKUX AuccepTaumii.

S [leBATb 00bEKTOB MHTENEKTYaNbHOW
cobcTBEHHOCTW.

BHenpeHwue pesynstaTtoB paboTt

Ha NPOMBbILAEHHBIX NPEANPUATUNAX

MalWHOCTPOWTENbHOrO KoMmaekca PO

NpuBeLET K CyLLeCTBEHHOMY MOBbIWEHWIO

KauyecTBa peTaneit U3 rpaduTONNacToBbIX

KOMMO3WLMIA, 4TO B KOHEYHOM CYETE

NOJOXMTENBHO CKaXeTCs Ha KayecTse

MalWH 1 MeXaHW3MOB B COCTaB KOTOPbIX

OHU ByZyT BXOAWTb, @ Takxe noBavsaeT

Ha pacwwpeHvie chepbl NpUMeHeHNs

rpaduTOBbIX feTanei Npu n3roToBAEHUN

Pas3NMYHOro pofia MalluH 1 MEXaHM3MOB.

[MEPCHEKTWBbI
[TPAKTUYHECKOIO
NCTOJIb30BAHWHA

Mony4yeHHble B xoae paboThl pesynbTa-
Tbl CTaHYT BaXHbIM BKIaf0M B pa3BuTue B
Haluel CTpaHe TeXHOMOr1IM, HanpaBaeH-
HbIX Ha MCMOAb30BaHWe rpaduTa B
KayecTBe MaTepuana Ans U3roToBeHNs
LeTaneit MallnH 1 MexaHn3moB. [poBefe-
HWe nnaHupyembix paboT npexpe Bcero
CuaMmn OTeYeCTBEHHbIX 1CCiegoBaTesel
B POCCMICKOM MCCNeA0BaTeNIbCKOM
LleHTpe MOXeT N03BO/IUTb HaLLel cTpaHe
BbIVTW Ha IMOMPYIOLLME NO3ULUN B 3TOW
cTpaTernyeckn BaxHon obnactu TexHono-
. KnioyesbiMM NpenmyLLecTBaMm
pa3pabaTbiBaeMbIX pPeLLIEHWi, KoTopble
LO/KHbI BbITh BocTpeboBaHbI



NPOMbILNEHHOCTBIO, CTaHYT CYLLLECTBEHHOE CHUXEHWe nateHTa Ha nsobpeterue «Cnocob nonydeHns anexkTpo-
CTOMMOCTW U3rOTOBAEHUS U3LENNIA HA OCHOBE rpaduTOBbIX TEXHNHECKMX NSAENNN N3 MOPOLLIKOBBIX KOMMO3MLNN
KOMMO3MLWIA, paclupeHHas BO3MOXHOCTb ynpaBfieHus Ha OCHOBE yriiepoaa».

CBOICTBAMM ¥ COCTaBOM MaTepwuana u3nenuin. YkasaHHble

0bCcTOATENBLCTBA NO3BOAAT pacmpuTb cdepy NPUMEHEHNS HAPT H E P |—| PO E KTA
M3Lennii Ha ocHoBe rpaduTa 1 ero KOMMO3nLMIA B

KayecTBe feTaneln pasnyHbIX TEXHUYECKMX CUCTEM. M 000 MK® «Agepc» [r. YenabuHck).

PESYJILTATbB
NCCNEOOBATE/IbCKOW
PABOTDBI, NMOJIYHEHHbBIE
B 2018 r.

V] CoBeplueHCTBOBaHME COCTABOB rpaduTOMNIacToBbIX
KOMMO3uMLUMIA, obecnednBatoLLmMX NOCae N3roTOBIEHNS
U3 HUX U3aennii Tpebyemble xapakTepucTuki (MexaHu-
ueckue, Tennoduanyeckre, a1eKTpoTexH1Yeckue).

[V PaboTbl N0 MCMbITaHUI0 OCHOBHOTO 0BOpYA0BaHMA ANs
BbICOKOCKOPOCTHOrO AMHaMNYeCcKoro GopMoBaHMs.
PaboTbl Mo coBepLUEHCTBOBaHMIO BCMOMOraTeflbHoro
0bopynoBaHMS 419 BEICOKOCKOPOCTHOMO AVHAMMUYeCcKo-
ro popmMoBaHus.

M PaboTbl no nonbopy TexHoA0rMYeckmx napaMeTpos
MpOLLEeCCOB MPUIOTOBEHMS KOMMO3MLMI, BEICOKOCKO-
POCTHOIO AMHaMmUyeckoro GpopmMoBaHus v nocneayto-
wen TepMoobpaboTku, obecneynBaloLLMx NpreMnemMble
noTpebuTenbckne xapakTepmucTMKmM Co3AaBaeMblX
N30enui.

M PaboTbl N0 U3yyeHMio TeXHONOrMYeckmnx u Guamko-
MEXaHMYEeCKNX CBOWCTB MONYYEHHbIX MaTepuanos
1 n3nennii B nabopatopHbIX yCIOBUSX.

M 3aknioyeH JTnueHsvoHHbI gorosop ¢ 000 MKO
«ABepc» 0 NpefoCTaBNeHNN NpaBa MCMnonb30BaHNs

MvapocTaHums pa3paboTaHHoro npecca
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Pacrlpe,ueﬂeHme OTHOCUTENbHOM MIOTHOCTM B MOMEHT OKOHYaH S npeccoBaHn4A
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PASPABOTKA METOAMKW PACHETHO-
3KCMEPUMEHTAJIBHOW OLIEHKW
XPYTIKOW 1 KBASUXPYMKOW MPOYHOCTW
CBAPHbBIX COEAVHEHWI

C KOHLEHTPATOPAMU HAMPAXEH
TUNA OBYTPAHHbBIN YT OJ1

rOCYAQAPCTBEHHOE 3AAAHUE

PykoBoauTenb npoekTa — JOKTOp TeXHUYeckux Hayk, npodpeccop C.b. CanoxHukos

HbIX OLLeHOK CTaTU4eCcKoi MPOYHOCTU
SAAAL' A CBapHbIX KOHCTPYKLMI B 0bnacTsax

aBUALMOHHOM 1 KOCMUYECKON TEXHUKH,
|_| PO E KTA KopabenbHbIX KOHCTPYKLMIA, Ha3eMHOr0
1 TpybonpoBoHOro TpaHcnopTa.
Pe3ynbTaThl MOTyT MCN0b30BaTLCS NPU
pa3paboTke knaccndrkaTopos fedpekToB
CBapHbIX COeIMHEHNIA.

Co3paHue pacyeTHoOM
OLLEHKM MPOYHOCTU Pa3BuTMe Noaxon0B MexaHnKm

eI OBCEADHDIX pa3pyLleHUs 1 NosyYeHne HOBbIX
KOHCTPYKLMI C OCTPbIMU .
V-06pa3HbIMM KOHLLEHTpa- CBefleHNit 0 nmpolecce paspyweHuns
TOpaMu HanpsXXeHWM. CBapHbIX KOHCTPYKLMI NyTeM coBeplle-
HCTBOBaHMWS annapata MPOYHOCTHbIX
NYBAUKALUMK pacyeToB, NPUMEHAEMOro Npun co3gaHmnm PEgyﬂ bTATbl
nepcneKkTUBHbIX BUL0B BOOPY>XEeHUS,
BOEHHOW 1 CneunanbHom TEXHUKM, B |/| CCJ" E O BATEJ" b
2 Hay4Hble TpyBHOI 0Tpacau 1 And peLierHns |£|| -
CTaTbu npobniem 3aunTbl 0KOSI03EMHOIO C KO l7| PABOTbl
NpoCTpaHCTBa. '

[MOJTYHEHHBIE
OKVMOAEMBIE B 2018 r

P E 3yﬂ bTAT bl HpOBe,D,eHbI SKCMeprMeHTanbHble

Sl 1 pacyéTHble UCCNefoBaHNs KpaTKoBpeMeH-
B Scopus |_| P O E KTA HOM NMPOYHOCTM PacTATVBAEMbIX CTEPXKHEN
13 nNnacTuyHoro Matepuana ¢ U- n V-
0bpasHbIMK OCTPBbIMKM Hafpe3aMu.

B kauecTBe MogenbHoro Matepunana BoibpaH
TepMonnacT — akpun-byTagmneH-cTpon
(ABC). OBpasLibl AMamMeTpoM oKoso 5 MM
nonyYeHbl Ha OLHOLLIHEKOBOM 3KCTpyaepe
nnasfieHvieM rpaHys. B nepsoii yactu
paboTbl M3y4yeHa 3aBKCMMOCTb MexaHUyec-
kux ceoricte ABC B WUMpOKOM nanasoHe
KBa3WCTaTM4eCKUX CKopocTei aedbopMmnpoBa-
s (0,02...10 mun"). Mokasako, yto

B 3TWX YCNOBUAX NPW OLHOKPATHOM
Harpy>KeHn1 Matepuran MoxHO CUMTaTh

|_| E PC |_| E KT|/| B bl YMPYroniacTMyeckmM ¢ MOoLyNieM yrnpyroctu

2200 Mla, npefenomM Teky4ecTu, paBHbIM 41

|_| PAKTM Ll EC KO |_O Mra 1 HezaBMCALLMM OT ckopocTh fedop-

MUPOBaHKS C MOrpeLlHoCcTLIo He bonee 5 %.
|/| C |—| Oﬂ b3 O BAH |/I ﬂ [Ins pecstvikpaTHbIX 006pa3LoB 0CTaToYHble
npofosibHble aedopmaLmm nNpuy paspyLLeHnm
coctaBunu 15...25 %, ocTaTouHoe cyxeHne
TOB — MOBbILIEHME HANRKHOCTA pacHeT- nonepeyHoro cevenus coctasuno 30...50 %.

[MpakTyecknMu pesynbtatamMu paboTsl
ByayT anropuTMbl pacyeTa MPOYHOCTY
3/1eMEHTOB CBapHbIX KOHCTPYKLMIA Npu
HaAMYUN KOHLEHTPATOPOB HaMpPSXKeH N
TVNa ABYrpaHHbIN yron.

HayuyHble pesynbTaTbl cMOryT ObITb
MCMoNb30BaHbl 419 NpOBeAeHNS
MPOYHOCTHBIX pacyeToB MpY HaNUYUK
OCTPbIX KOHLLEHTPaTOPOB HaMpsxXeHM
TVNa ABYrpaHHbIN yron Ana cBapHbIX
KOHCTPYKLMIA.

[pakTu4eckoe NpUMeHeHWe pesynbTa-



Obpasubl Ans ncnbitannii nmenn U-obpasHble Hagpessl ¢ 1 pa3pyLieHns (MCcronb3oBany HeaoKanbHbIA NOAX0M, ABHYIO o
pagunycoM 3akpyrienns 1,6 MM. Yron ocTpbix V-0bpasHbix cxemy nHTerpuposaHus B nakete ANSYS Workbench). Pacuétsl o
Happe3os coctaBnsan 60. [ybuHy 0AHOCTOPOHHYVX HaApe30B  rnokasanu, YTo NnpedesibHas Harpyka ornpeaenseTcs auLlb -
Bapbuposanu B AnanasoHe 0...3,5 MM. npesenoM Teky4ecTv MaTeprana U KoHpurypalmeii Belpesa.
[MonyyeHo, 4To NpefefibHaa Harpyska, BblaepxrBaeMas PaspyLieHue Ha yactu (B ANSYS 370 - TexHonorus yganeHus
Y Py Y,
obpasuamn ¢ V-0bpasHbiMK Bbipe3amu, NpeBbilLaeT KPUTUYECKN 1edOPMUPOBaHHBIX KOHEYHBIX 371IEMEHTOB)
COOTBETCTBYIOLLYIO Harpy3ky obpa3suos ¢ U-obpasHbiMu NPOMCXOLMT MPU MEHBLUMX Harpy3kax, 3aBMCALLMX OT pecypca
Bblpe3amu Toi xe rybuHbl 13-3a bonbluero cTecHeHus NAacTUYHOCTX MaTepuana 1 KoHGurypaumum Beipesa. Pacyét-
nnactuyeckmx gedopMaLmnii Matepriana B 30He Bblpesa. Hble 3HaYeHWs NPefeNbHbIX U Pa3pyLIaIoLLMX Harpy30K XOpOoLLO
Bbipesbl rybuHoit go 0,7 MM nNpakTU4eckn He CHUXaoT COMIacyloTCs € 3KCNepUMeHTaNnbHLIMK AaHHbIMK. MeToamnka
npeAenbHON Harpy3kn oTMeYeHHbIX 06pa3LoB. MOXET bbITb pekoMeHA0BaHa A5 OLEHKM NMPOYHOCTU feTanei
Bo sTopoit wactn pabotel ¢ nomolpto MK3 BbinonHeH CNOXHOM GOPMbI U3 MAACTUYHbBIX MaTepPVaoB C NPOV3BOSbHbI-
p
PacUET KMHETUKM yNpyronnactMyeckoro fedopMmpoBaHus MU KOHLIEHTPaTOpaMm HanpsikeHuiA.
3 d
Pacnpenenexus HanpsxeHuit Baone ocn X ans U- n V-obpasHbix Bbipe30B 0fgHOM rybuHbI.
OcpenHénHble (a 1 B) 1 nokanbHbie (6 1 r): cTpenkamm oTMedeHbl MakCUMarbHble HanpsixkeHus.
g
=
X
6]
15 g
Q
280
sl o 3 1] (1] L4, ‘%g;
19
[pefenbHble U pa3pyLlatoLine Harpysku z 2 a
[NpefenbHble 1 paspyLllatolime Harpysku ong 5 U- of So@
obpa3uoB ¢ V-0bpasHbIMK Hagpe3amu Ans 00pasuUos C U- 00pasHbiMU Hajipesamu d9%
pa3nuyHoON rnybuHbI Pa3fNMYHON rNyOMHbI TS 5
v§ )E
Bz
z
288
O
s
Q.0 o
”» Qg
oo
Ha
B
%032
Q B A

.
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rOCYAQAPCTBEHHOE 3AAAHUE

®opMUpoBaHUEe HaY4YHbIX
OCHOB pa3MepHOro MexaHu-
4ecKoro AVUCMeprupoBaHus
KOH[EHCUPOBAHHbIX Cpeq,
obecneyeHHOro BBEAEHNEM
B 30HY pa3pyLLEeHuS
MaTepuana pacyeTHOro
ynpaBnsieMoro BUbpaLoH-
Horo BO3AencTems,

Il NPOeKTUPOBaHUs .
BUOPaLIMOHHbIX TEXHOMOFUIA
1 BbICOKOTEXHONOMMYHOIO,
3Heproa¢ppeKTUBHOIo
obopypoBaHusi, Heobxoan-
MbIX Ha Npon3BoACTBE
rpaHynonopobHoM CTpy>XKy,
BOJIOKOH 1 MOPOLLKOB

U3 pas3nuyYHbIX MaTepuarnos,
NPUMEHSIEMbIX, FMaBHbIM
006pa3oM, NPy U3roTOBAEHWUM
u3penuin U3 KoMNo3uToB,

B TOM Yuciie, NocpeficTBOM
aAAVTUBHBIX TEXHOMONUA,

a TaloKe NpuY yTUnusauum
OTXOA0B.

NYBAUWKALMUMU

J

HAYy4YHbIX

3a9BKa
Ha NaTeHT

CTaTbu
B Scopus

CTaTbA

SALAHV
[TPOEKTA

9 PaspaboTath 1 vccnefnoBaTth HOBblE
NPMHUMMBl BUOPALMOHHOrO Ancnepru-
POBaHWS BA3KMX, XPYMKMX U BOSOKHUC-
ThIX KOHAEHCVYPOBAHHbIX CPes.

2 PewwTb 3agavy MofenvnpoBaHus
npouecca ynpasneHusa ¢opmoin
¥ pa3MepamMu YacTul, Npu BUbpaLmoH-
HOM IMCNEepPrupoBaHnmn pesaHmnem
BA3KMX, packasibiBaHNEM XPYNKMX
M CKONb3SLLE-PEXYLLMM BONOKHUCTbIX
MaTepuasnos ¢ Lenblo cTabunmsaumm
bopMbl 1 rpaHyoMeTpuYecKoro
cocTaBa noJsly4aeMblx 4acTuL,
¥ NPOBepPUTL afleKBaTHOCTL pa3pabo-
TaHHbIX Mofenei.

S Paspabotath HoBble cnocobbl pa3mep-
HOro AMCNeprupoBaHns U Uccnepo-
BaTb MX BO3MOXHOCTU.

9 Pa3paboTtaTb METOAOMOMNIO N KOHLEMN-
TyanbHble OCHOBbI aNrOpUTMOB
NPOeKTUPOBAHMSA CTAHKOB-
BMbpofMcnepraTopoB HOBOro nokose-
HUS.

OKNOAEMbBIE
PE3YJIBTATb
[TPOEKTA

MpUHUMNManbHO HOBbIE MpoLecchl
pa3MepHOro MexaHWu4eckoro AnCneprupo-
BaHWs KOHAEHCMPOBaHHbIX Cpes,
OCHOBaHHble Ha Tak Ha3blBaeMoM
BOKCENbHOM noaxofe, obecneyeHHble
nyTeM NpUHYANTENbHOrO BBEAEHWS B 30HY
paspylleHns MaTeprana pacyeTHoro
ynpasasieMoro BubpaLMOHHOro BO3feN-
cTBUs. Takoll Nofxo[ CTaHeT Hay4Ho
OCHOBOW NPOEKTVPOBaHUS BMOpPaLMOH-
HbIX TEXHONOTN U BbICOKOTEXHOMOMMYHO-

NCCJTELOBAHNE OUN3NYHECKWX
MEXAHW3MOB 1 MOLEJTMPOBAHWE
BO3LENCTBUNA YIIPABITAEMOW
BUBPALMW HA CTABVJTNSALMIO
TPEBYEMOW TEOMETPUI
OVNCHNEPCHBIX HACTVL
[PV PASMEPHOM OWNCTTEPT MPOBAHINY
KOHLEHCNPOBAHHBIX CPE/]

PykoBoauTenb npoekTa — KAaHAMAAT TEXHUYECKMX HayK, goueHT C.B. Ceprees

ro, aHeproaddekTnBHOro obopynoBaHms
L5 pa3MepHOro AMCrneprupoBaHms
MaTepuanos Npu Npou3BOLCTBE rpaHyso-
Nofo6HOI CTPYXKW, BOJOKOH W MOPOLLKOB
13 pasnMyYHbIX MaTepranos, NpuMeHse-
MbIX, faBHbIM 06pa3oM, Npu NPor3Bo-
LCTBE U3JeNNii U3 KOMMO3UTOB, B TOM
yucne 1 NoCpeCcTBOM affUTUBHbIX
TeXHONOrui, a Takxe npu nepepaboTke
NPOMBILLIEHHbBIX 1 BbITOBBIX OTXOLOB.

B nnaHe Hayku:

— BO-MEePBbIX, UMEHHO TaKoW NOXOA,
NO3BOSINT NEepeiTH 0T TPaSULMOHHOIO
(xaoTuHOro) K HOBOMY — BbICOKOOpPraHum-
30BaHHOMY, TO €CTb YNOPSLOHEHHOMY
¥ ynpasnsemMoMy npoueccy paspylleHus
BA3KMX, XPYMKUX 1 BONOKHWUCTbIX KOHAEH-
CUPOBaHHbIX CPef, Pas3finyHbIX Mo
CTPYKTYpE;

- BO-BTOpbIX, NapanjenbHble TeOpeTH-
Yeckue 1 aKcnepuMeHTanbHble Nccnefo-
BaHWsA HOBbLIX cCnocoboB BO3DyXAeHMS
ynpasnsemMon Bubpauunmn v Bo3eliicTBns
ee Ha npoLecc ynpaBnisgemMoro gncnepru-
pOBaHWSA NMO3BOJAT, C OAHON CTOPOHBI,
cenaTb Bkiag B Teopuio KonebaHunit
(cozpatb MaTeMaTyeckoe onvcaHue
npoLeccoB caMoBo3byxaeHNsa 1 camo-
CUHXPOHW3aUMMN BbICOKOYACTOTHbIX
KonebaHWin N MexaHW4yeckn MoLynvpye-
MbIx koniebaruit). C apyroi cTopoHsbl,
pe3ynsTaThl N03BOAAT Pa3BUTb 3HAHUS
B Teopyun BMOPaLMOHHOMO pe3aHus,
BMOpoyAapHOro paspyLlueHns 1 subpaum-
OHHOrO WCTUPaHUS MaTepuasnos..

[MEPCIEKTBbI
[TPAKTUYHECKOIO
NCTOJIb30BAHVIA

Pesynbtathl yxxe BocTpeboBaHsbl
1 MO3BONSAT MONyYaThb AUCMEPCHbIE YaCTULLbI
(Kpouwika, MesnkoaMCrepcHble 1 MopoLwKm)



TpebyeMoro ka4yecTBa be3 3MeHeHUs ux prsnko-
XMMMUYECKMX XapakTepUCTUK, Yero 0XMAatoT NPOU3BOAM -
Tenu U3aenuii N3 NopoLLKOB, a Takxke nepepaboTynkm
TBEP/bIX MPOMBbILINEHHbIX 1 DbITOBBIX 0TX0A0B. Ha ocHoBe
CUHTE3a NoJyYeHHbIX HOBbIX 3HaHWI B obnacTsax Bmubpa-
LIMOHHOW MexaH1KkW (Teopun pesanns 1 Teopun paspylie-
Hus) ByayT chopMyMpoBaHbl anroprUTMbl pacyeTa
KMHEeMaTU4eCckux CBA3ei CTaHKOB-LMCNepraTopoB HOBOrO
NOKOIEHWS, YTO OYEHb aKTyaslbHO B YCI0BUAX MMMOPTO3a-
MeLLeHna.

PESYJIBTATbI
NCCNEOOBATE/ILCKOM
PABOTBI, MOJIYHEHHDBIE
B 2018 .

M Bnepsble usyyeH dusmnyecknii MexaHusM ynpaBneHns
reoMeTpueit IMCNepCHbIX YacTUL, Ha OCHOBE BOKCESb-
HOro noaxona npw BMbpoyaapHOM AMCheprupoBaHmm
XPYMNKWX MaTepuanos.

M MpoBeneHbl TeopeTUdeckue 1 3KCNepUMeHTabHble
MccneaoBaHUs NPoLLECCcoB pa3MepHOro Ancneprupo-
BaHWs XPYNKMX MaTepuano., B pesynbraTe KOTOPbIX
noJsly4eHbl 3aBMCYMOCTH Pa3MepoB ANCNEPCHbIX
4acTuL MaTepuana oT TeXHOM0rMYecKrx napaMeTpos
npoLecca BMbpaunoHHoro ApobneHns — aMnanTy sl
¥ 4acToTbl kKonebaHui, a TakxKe reoMeTpuYeckmnx
napameTpoB BMbponprBoaa. YcTaHoBNEHa BO3MOX-
HOCTb ynpaBneHuns GopMMpoBaHMeM reoMeTpumn
OTAENAEMBIX AUCMEPCHbIX 4aCTUL, MyTeM KOPPEKTUPOB-
KW npoliecca TpeLMHoobpa3oBaHus B paspyLlaemol
cpege.

M MposeneHbl TeopeTUyeckne U 3KCNepUMeHTabHbIe
MccneaoBaHns xapakTepucTuK BUBpaLMOHHbBIX Monei
KonebaTenbHbIX CUCTEM B BUAE ABYX Pa3/INYHbIX
YCTPOICTB: BbICOKOYACTOTHbIX BUOPOMPUBOAOB C ABYMS
napannefnbHo pacnonoXeHHsIMK poTopamu (nateHt PO
N2 2347627) v nByMs poTopHO-aebanaHCcHbIMK
Bubponpusonamu (natent PO N2 2533743), HapeneH-
HbIMI @MMNANTYLHO-MOLYIMPOBaHHbIMU CBOMCTBAMM
reHepupyeMbix konebaHwii. [ins ysennyeHuns npobs-
Let CUAbl onpeaeneHsl YCa0BUS NPUHYAUTENbHOM
CUHXPOHM3aLMM 1 CAMOCKHXPOHM3aLMK KonebaHunit
CABOEHHbIX BMBpONpMBOA0B HOBOW Apobunku.

M BeisBneHb! kpUTepuansHble 3aBUCUMOCTH, ONpeaena-
foLLME BO3MOXHOCTM AVCNIEPTMPOBAHUNS XPYNKMX
MaTepvanos, No3BONAIOLLME OLEHUTL NpefenbHble
reomMeTpuyeckre napameTpbl YacTuL, U3MenbYeHHOro
MaTepvana c y4eToM peryavpoBaHuns napameTpoB
BMOpauUMoHHbIX Noneit BubponepemelleHnii paboyero
opraHa Apobunku.

M CdopMynnpoBaHbl KOHLENTya bHble OCHOBbI —
napaMeTpbl BUOPaLMOHHbBIX MO AN Pa3NnNYHbIX
CXeM peanusauum BubponpuUBOAOB C Lenblo 1X yyeTa
NpY NPoOeKTUPOBAHMM 1 HacTpoiike BMDpoyLapHbIX
CTaHKOB HOBOTO MOKOJIEHUS.

M BoinonHero koMMbiOTepHOE W HaTypHOE MOJiennpoBa-
HWe pa3MepHOro BUOPOAMCMEPr1POBAHUS XPYNKHX
cpef, Mo3BOAMBLUME NPaKTUYeCcKn peann3oBaTsb
NPVIHLMN YNPaBASEeMOro pas3pyLLleHns ¢ 3afaHHbIM
ycunveM BrBpaLVOHHOro BO3AeNCTBUSA Ha Cpesy.

napameTpoB KofebaHuin paboyero opraHa MallWHbI

B 30He pa3pylerus. [TpruyeM, oueHKy reoMeTpuyeckmnx
napameTpoB LMCMEPCHbIX YacTUL, MPOU3BOAAT Ha OCHOBE
npvHUMna cybTpakTMBHOCTM obbeMa Tena, B cooTBe-
TCTBWW C KOTOPbIM MaccuB M3MeslbYaeMoro Matepuana
NPeLCTaBAAIOT Kak COBOKYMHOCTb 3/1eMEHTapHbIX Ten
LOMCMEPCHBIX YacTUL, OTAENEHHbIX NOCAe Kaxaoro yaapa
pabouero opraHa apobunku. 3To Tak Ha3biBaeMbIi
BOKCEbHbIA NPUHLMM.

M PaspaboTaH HOBbIN cNocob, NOBbILIAIOWA NPON3BOAM-
TeNIbHOCTb Pa3MepPHOro AMCNeprupoBaHung, Npu KOTOPoOM
Kax[oMy yaapHoMy aneMeHTy paboyero opraHa, kpome
X COBMECTHOMO BPaLLLeHUs 334al0T CTeneHb NMOoABUXKHOC-
TV BOKPYr COBCTBEHHbIX OCeW, pacnoNoXKeHHbIX 3KBUANC-
TaHTHO OT OCW BPALLLEHUS, MPY 3TOM AOMNOSHUTENBHO
coobulatoT nynbcaumy CKOpOCTH BpalleHus paboyemy
OpraHy, a ero ocv — NPUHyAUTEeNbHOE NPEeLEeccnoHHoe
OBVXeHVe ¢ HyTaumell (NopaHa 3asBka Ha usobpeterne).

[MTAPTHEPDBI [TPOEKTA

M 000 «[panynaTop», . 3naToycT;

M 000 «MoHonuT 74», r. 3naToycT;

M MpowvssoacTeeHHasa Komnanus «Ypan-anut», r. Kyca;

M AO «HOHO-YpanbCckuii creumanm3upoBaHHblil LeHTp
yTunusaunm», r. Munacc;

M MAO «Arperat», r. Cum;

M MpounssoacteeHHan KoMnanna «Kyca kameHb», T. Kyca.
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ucciiegoBaTeJ1IbCKuUU
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CdopmMynmpoBaHbl OCHOBHbIE MPUHLMMLI HOBOW
METOLOIOMMI OpraHM3aumny nNpoLeccos GopMuposa-
HUS! MOBEPXHOCTEN AMCNEPCHbIX YacTuL, pobaeHneM
c ynpasnsemoii Bubpaumein paboyero oprana. OHa
NoCTpoeHa Ha eAMHOM MexaHWu3Me ynpaseHns
NpoL,eccoM TpeLmHoobpasoBaHns Npu paspyLleHum
XpYMKoii cpefibl. YnpaeneHue NponssoasT nyTem
nepepacnpesieneHuns CeTkn TPewH U3SMeHeHneMm

CxeMa BO3bYXAEeHUS CUHXPOHHbBIX aMMAWUTYAHO-
MOLYNMPOBaHHbIX KonebaHui: a — cxeMa
CUHXPOHM3aLMK BbICOKOYACTOTHbIX
M HM3KOYACTOTHbIX KonebaHuit; 6 - gnarpamma
dopMupoBaHmns BBPaLLMOHHOIO NOAS CIOXKHOM

bopmbl

IO>kHO-YpanbCkumn
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.

63

1943



HAYYHbIE PASPABOTKU HOYplY - 2018

ucciiegoBaTeJ1IbCKUU

HaluMoOHanbHbIN
YHUBEPCUTET

IO>xHO-YpanbCrum
rocynapCTBEHHbIN
yHUBEpCUTET

.

64

1943

rOCYAQAPCTBEHHOE 3AAAHUE

Pa3pabotka, uccnepoBanue
W BHepeHue Mopenewn,
MeTOf,0B M aJiFOPUTMOB,
no3BonsLWUX 3pPeKTUBHO
paboTaTb c 60nbLIMMY
DaHHbIM B 3agavax
MCKYCCTBEHHOI0 UHTeNNEeK-
Ta C UCNONb30BaHUEM
BbICOKONPOU3BOAUTENbHbIX
KJ1acTepHbIX BblYUCAUTENb-
HbIX CMCTEM M 06naYHbIX
TEXHOJIOTnN.

NYBAUWKALMUMU

Hay4HbIX
cTaTtemn

cTaTei
B Scopus

cTaThd
B Web
of Science

SALAHV
[TPOEKTA

2 PaspabotaTb AWCKpeTHY MOgesb

LeCKpunnTopa rosoca 4enoBeka,
MO3BONIAIOLLYIO BbIANATDL U l/lﬂ,eHTl/lq)l/l-
LlMpoBaTb ero cpean opyrnx ros1ocoB

M MOCTOPOHHEro WwyMma.

Pa3p860TaTb N peann3oBaTb A3bIKK
onpegeneHna n MaHUNynnpoBaHNA
ONA KOJTOHOYHbIX MHOEKCOB.

[ocTpouTs MaTemMaTUyeCckylo MOAesNb
napanienbHbIX BbIYUCNEHNI

Ha pacnpefeneHHol NaMsaTh Ha OCHOBe
dperimBopka «MacTep-paboyne».

[MpoBecTu aHanuTU4eckoe Uccnefosa-
Hve MaclwTabupyemocTn dperiMBopKa
«MacTtep-paboune».

Pa3paboTaTb 1 peann3oBaTb MeToAbl
napannenbHoi obpaboTkn cBepxbonb-
LWMX MaCCUBOB MHOTOMEPHbIX JaHHbIX
Ha KNnacTepHbIX BbIYNCAUTENbHbIX
cucTeMax ¢ MynbTUSAEPHBIMY
npoueccopamu. MiHTerpauuns paspabo-
TaHHbIX aAropMTMOB B CBOOOAHYIO
CYB[lPostgreSQL.

PaspabotaTb 1 peannsoBaTb MMUTaLW-
OHHYI Mogenb 0bpaboTku BonbLmx
LaHHbIX C UCMONb30BaHME KONOHOYHO-
ro NpefcTaBAeHNs Ha KNacTepHbIX
BbIYMCAUTENbHBIX CUCTEMAX C MYyAbTU-
A0epHbIMU NpolieccopaMu. BeinonHuts
C noMolLbio paspaboTaHHot MoLenn
aHanu3 nepcnekTUBHbIX MHOTOMpoLLeC-
COPHbIX apxUTeKTyp B KOHTeKCTe
0bpaboTky BonblUMX JaHHbIX.

MOLEJIN, METOLblI N AJITOPNTMb
ObPABOTKWM BOJIbLLUMX JAHHBIX

B SAHAHYAX MCKYCCTBEHHOIO
NHTEJITEKTA, HTEJINEKTYAJIBHOT O
AHAJTNSA V1 TTTYBOKOTO MALLVIHHOTO
ObYHEHNA

PykoBoauTtenb npoekTa - AokTop $MU3MKO-MaTeMaTUUYECKUX HayK, npodeccop
J1.B. CoKkonuHcKui

[MEPCHEKTVBbI
[TPAKTUYHECKOTO
NCTOJIb30BAHWHA

2 006nayHbIN cepBUC MO BLILENEHWIO 1
nOeHTUdMKaLMM peyn Yenoseka u
oTAeneHunio ee oT GOHOBBIX LLYMOB.
MoxeT Mcnonb3oBaThCa 41d CO3LaHUs
MHTENNEeKTyanbHbIX CYX0BbIX annapa-
TOB HOBOrO MOKONEHUS.

9 06nayHblll cepBUC AN OpraHM3aumm
KOJIOHOYHOrO conpoleccopa ba3
NaHHbIX; nnarvH ans ceobonHon CYB/]
PostgeSQL ansa noaknoyeHms
K KOJIOHOYHOMY conpoueccopy 6a3
LaHHbIX. MoryT ucnonb3oBatses ois
co3faHns MHGOPMALMOHHbIX CUCTEM,
obpabaTbiBatoLLmx cBepxbonblve
0bbeMbl filaHHbIX (371eKTpOHHas
KOMMepUWs, 34paBooXpaHeHme,
CUCTEMbI NOALEPXKKN NPUHATUS
peLleHnit, coumanbHele CeTH, MOUCKO-
Bble CUCTEMbI U Ap.).

> bBubnunoteka anga paspaboTkm MacwTa-
BrpyeMbIx NapannenbHbIX NporpamMm
Ha 6a3e ppelimBopka «MacTep-
paboune» Ans KNacTepHbIX BbIYUCAN-
TeNbHbIX cucTeM. MoxeT ncnonb3o-
BaTbCHA HaYYHbIMW OpraHM3aunamMm n
KOHCTPYKTOpCKMMY Biopo ans
CynepKoMMbIOTEPHOTO MOLENNPOBaHNS.

2 [lnarun gna ceobopron CYB[
PostgreSQL, nossonstowmit obpaba-
ThiBaTb HONbLUIME MACCUMBbLI MHOTOMEP-
HbIX AaHHbIX. MOXeT ncnosb30BaTbCs
opraHv3aunsaMu, 3aHuMaLWwmMncs
KapTorpaduen v reopassefkon.

S Cumynatop BDP (BigDataProcessing)
no3BOAWT pa3paboTunkamM cynepkoM-
NbIOTEPOB BbIOMPaTh ONTUMasbHbIE
ApPXMTEKTYpHbIE PELUEHUS A5 pPeLleHns
3afa4 06paboTkn bonbWMX LAHHbIX.



PESYJIBTATDB

NCCINEJOBATE/IbCKOW
PABOTBI, NOJTYHEHHBIE

B 2018 r.

Pe3ynbTaThl BTOpOro atana npoekTa nokasbiBatoT
BO3MOXHOCTb WX YCMELWHOro OCYLLeCTBAEHMS.

BbinonHsemsle paboTbl no paspaboTke
NporpaMMHOro KoMnaekca, CnocobHoro peLaTs 3agady
pacrno3HaBaHms NCUXONOrMUYeckoro Tuna YenoBeka Ha
OCHOBE ay[lM0 BME03anuncK C MOMOLLbIO HepOCeTeBbIX
TEXHONOMMIA, HAXOAATCS B pychle TekyLLMX MUPOBbIX
nccnenoBaHuii 1 paspaboTok B 06aacTu pelweHns 3agau
MCKYyCCTBEHHOr0 UHTennekTa u 0bpaboTke
cBepxbonblnx HabopoB Nonb30BaTENbCKMX AaHHbIX.
PaboTbl BbINONHEHbI Ha BEICOKOM Hay4YHO-TEXHUYECKOM

YpOBHe.

ApxuTekTypa aHcamMbns HeMpOHHbLIX ceTel:
pPeKyppeHTHOW HEMPOHHOWM CeTn 1
CBEPTOYHOW HEVPOHHOM CeTu

NHTepdeiic npunoxeHns EmoDetect
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rOCYAQAPCTBEHHOE 3AAAHUE

Pa3paboTka cBA3aHHOM
MaTeMaTU4ecKoi Mogenu
pacxopoMepa, BK/loYato-
Wen B cedba nogcucTeMbl
ynpaBneHusi u obpabotku
CUTHaNoB, MeXaHUYeCKYyHo
KonebaTtenbHy nogcucre-
MY U MofeJib TeKyLuen
cpeabl AJis COBEPLUEHCTBO-
BaHUSA CYLLECTBYHOLLMX

1 noBblWeHns 3pPeKkTnB-
HocTK pa3paboTky HOBbIX
pacxofoMepHbIX YCTPOMCTB.

NYBAWUWKALMUMU

Hayu4Hble
cTaTbM

Hayu4Hble
KOHpepeHLUMHn

cTaTthu
B Scopus

SALAHV
[TPOEKTA

2 3JKcnepvMeHTaNbHoOe UcCcnefoBaHue
OVHaMUYECKMX XapaKTepuUcTuK
pacxogoMepa C TekyLel cpefow
NPV ero BbIHYXAeHHbIX KonebaHusax
B 3aBMCKMMOCTM OT KOHCTPYKTUBHbIX
M PEXMMHbBIX NapaMeTpoB CUCTEMBI.

2 PazpaboTka BepuduLMpoBaHHOR
pesynbTaTaMu MoLaNbHbIX M NPONK-
BOYHbIX MCMbITAHWI MEXANCLUNAN-
HapHOW GYHKLUMOHaNbHOM MOLEeNN
pacxogoMepa C TekyLlel cpefow
C Y4eTOM YyCJI0BUI 3aKpenaeHns
M NoacucTeM ynpasneruns n obpabotku
curHana.

OKNOAEMbBIE
PE3YJIBTATDI
[TPOEKTA

CsaizaHHasa GyHKUMOHaNbHAsA MoLeNb
pacxogomepa, Bklloyatowas B cebs
TpybonpoBofbl, NOACUCTEMbI YNIPaBAEHNS
1 06paboTku cUrHanoB, MexaHnyeckyio
KonebaTeNbHylo NOACUCTEMY U MOLEND
TekylLel cpeabl U no3sonsioLas
npeAckasblBaTb OTKAMK pacxofoMepa

([pasHocTb dba3 MexaHnyeckux Konebanui)

npv n3MeHeHUn AnvH Tpybonposoga,
MacCcoBO-reoMeTpMYeCcKMX CBONCTB
pacxofomepa v napameTpoB Tekylen
cpeasl.

[TEPCHEKTMBbI
[TPAKTUYHECKOT O
NCTOJIbSOBAHNA

PesynbtaThl ccnefoBaHus npegHas-
HauveHbl ANA NpeanpuUATUI-

OYHKUVOHATBHBIX MOOENEN
PACXOLOMEPOB M0 PE3YJIBTATAM
PACHETHBIX N IKCMEPUMEHTAJIBHbBIX
NCCIEQOBAHW

PykoBoauTenb npoekta - KaHAMAAT TexHU4Yecknx Hayk MN.A. TapaHeHKo

npov3BoAWTENell pacXo4oMEpPOB

VI peKoMeH/0BaHbl K MCMOAb30BaHWIO NpK
MOHTaxe Ha MecTe 3KCnayaTaumu,

[J151 COBEPLUEHCTBOBAHMS CYLLECTBYIOLLMX
1 pa3paboTKu HOBBIX U3MEPUTENbHbIX
npubopos.

PESYJIBTATHI
NCCJIELOBATE/1b-
CKOVI PABOTB,
[OJTYHEHHbBIE

B 2018 1.

M MonydyeHa skcnepuUMeHTanbHag
3aBUCKMMOCTb caiBUra ¢a3 uaMeputesb-
HbIX KaTyLUeK pacxofoMepa OT XKeCTKoc-
Tel NpycoefMHeHHbIX TpybonpoBoOAOB.

M PaspabotaHa bano4yHas KoHeyHo3e-
MEeHTHas Mofeslb pacxofomepa
C yyeToM TpybonpoBoaoB 1 Bo3fe-
MNCTBYA TekyLleln 0OAHOPOAHON cpefbl,
BepndULMPOBaHHas pe3ynsratamn
MOJaNnbHbIX 1 MPOAMBOYHbIX UCMbITa-
HI.

M C ncnonb3oBaHneM pacyeTHbIX
YaCTOTHbIX MepefaToUHbIX QYHKLNIA,
NoflyYeHHbIX Ha BepUPHLIMPOBAHHON
6anoyYHoOM KOHEYHO3IEMEHTHOM
mMofenu, paspabotaHa MMUTaLMOHHaSA
MOfe/b PacxofoMepa, yHuTbiBatoLwas
BO3eCTBME TeKyLLER cpefbl, CUCTeMY
ynpasneHus 1 obpaboTku NepBUYHbIX
CUrHanoB.

] PazpaboTaHa MeTofvKa NOCTPOEHUS
pacyYeTHOM MMUTALMOHHOW Mofdenw
pacxofoMepa Mo 3KCnepuMeHTanbHbIM
nepenaToyHbIM QYHKLMSM.
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CxeMa MoflafnbHbIX MCMbITAHWIA pacxoaoMepa Pabouasa dopma konebaHnin pacxonomepa
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rOCYAQAPCTBEHHOE 3AAAHUE

Lienbto npoexTa siBnseTcs
pa3paboTka TeopeTUyeckmx
MoJIOXKeHWU U NpakTuyec-
KX METOA0B yNpaBneHus
ONTMManbHOW TpaeKTopuen
ycTonymBoro v 3¢ $pekTuB-
HOro pasBUTMS MPOMbILL-
NEeHHbIX NPeanpUATUIA

B YCNIOBUSAX CTOXaCTUYHOM
BHeLLHeNn cpefabl.

NYBAWUWKALMUMU

HayuHble
cTaTbu

Hay4YHbIX
[OKNaaos

cTaTten
B Scopus

cTaTen
B Web
of Science

cTaTbu
B PUHL,

SALAHV
[TPOEKTA

S PaspaboTka KOHLEeNTya bHbIX Nonoxe-

HUI 1 NPUHLMNOB yNpaBiaeHns
MPOMBILLIEHHBIM NPeAnpUaTUEM

C MO3MLMN YCTONYMBOrO N 3P PeKkTHB-
HOrO Pa3BUTUSA B YCOBMUSAX CTOXaCTUY-
HOW BHelLHel cpefbl, 0bycnaBnmeato-
LWen AMHAMUKY BXOAHbIX NapaMeTpoB
MUHWN-3KOHOMUYECKOW CUCTEMBI.

AHanu3 BAVAHWSA CTOXaCTUYHON cpefbl
Ha TPaeKTOpMIo YCTOMYMBOro pa3BuTHS
POCCUIACKMX NPOMBbILINEHHbIX Npef-
NpuATUIA B KOHTEKCTe GUHaHCOBOTO,
9KOHOMMNYeCcKoro U GUHAHCOBO-
3KOHOMMWYECKOro NoAXo0B K onpeae-
JIEHWI0 YCTOMYMBOCTH NPEeANnpUATHS.

BbiasneHune dakTopos, NpenaTcTByto-
WX MOCTPOEHMNIO ONTUMaSbHOW
TpaeKkTopuK yCTOMYMBOIO Pa3BUTUA
POCCUICKMX MPOMbILLNEHHbIX NPef-
NpUATUIA.

AHanus BANAHWUS CMeHbl 00LLLeCTBEH-
HbIX MapaiurM Ha KOHLUEenTyanbHble
NoAXonbl K yNPaBAeHNIo yCTOMYMBBLIM
1 3bPeKTUBHBIM pasBUTUEM NpPeLnpu-
ATUSA.

PazpaboTka MeToguueckyx Noaxon08
K ynpaBsieH1to onT1ManbHol TpaekTo-
puen ycTonunBoro n ahpPekTnBHOro
pa3BuUTKA X03aicTBYIOLLEro cybbekTa
Ha OCHOBe MPUHLWMNOB LienenonaraHns
Vi LLeneopueHTUPOBaHHOCTY.

PaspaboTtka KoMnnekcHon Mofenn
ynpaBfeHvs onTUMasnbHON TpaekTopu-
el ycTonunsoro v adpdekTMBHOrO

PASPABOTKA METOLOJ0T NV
OOPMWPOBAHNA MEXAHVSMOB
YCTOMYMBOIO PA3BUTIS
MPOMBILUJTEHHBIX MPEOMPUATIAN
B YCNOBWAX CTOXACTUYHOW
BHELLHEW CPE[bI

PykoBoauTenb NpoekTa — KaHAUAAT 3KOHOMUYECKUX HayK, aoueHT T.A. XyasakoBa

pa3snTnA pOCCVIIZCKI/IX npoMblLlINEeH-
HbIX I'Ipe,EI,I'IpVIﬂTVIVI B yCnoBunax
CTOXaCTUYHOCTM BHELUHEN cpefbl.

9 Paspabotka MeTogonornyeckmx
NOAX0L0B, BK/OYAKOLLMX B cebs
pa3paboTKy 3KOHOMMKO-
MaTeMaTu4ecKux Mofenen, K onpege-
nexuto addeKTUBHOCTK NpoLecca
ynpaBieHVs B KOHTEKCTE MOCTPOEHUS
ONTUManbHOW TPaeKTopMM YCTOMUMNBO-
ro 1 abdeKTVBHOIO pa3BUTUS
x034icTBYytoLLero cybbekTa B paspese
LenenonaraHus.

S [lporHosnpoBaHue BANAHMSA CTOXac-
TUYHO cpeabl PYHKLMOHMPOBaHWS
Ha CTOMMOCTb NpeAnpuaTs B paspese
aBTOPCKOro NoAxoAa K yCToN4MBOMY
pa3BUTKIO X035MCTBYIOLLEro cybbekTa.

[TEPCMEKTVBbI
[TPAKTNHECKOT O
MCMOJIb30BAHNA

[MonyyeHHble 1 oxuaaeMble Ha
fanbHeNLnX 3Tanax peanmsauny
npoekTa pe3ynbTaTbl UCCaefoBaHnsa byayt
[l0BefleHbl [10 YPOBHA KOHKPETHbIX
NpakTUYeCKMX peKoMeHAaumni u MoryT
BbITb MCMNOb30BaHbI MPU GOPMUPOBAHMY
MEexXaH13MOB YCTOMYMBOIO Pa3BUTUS
POCCUINCKMX NPeANPUATUI B YCOBUAX
GNYKTYaUMOHHbIX BO3MYLLEHMI. 3T0
MO3BOJINT, B YaCTHOCTH, MOBLICKTb
GUHAHCOBO-3KOHOMUYECKYHO YCTONYM -
BOCTb CyObeKkToB 3KOHOMUKM B pa3pese
LenenonaraHvg, a cnefoBaTesbHO,
NOBLICKTb YPOBEHb PE3UCTEHTHOCTU
KPW3MCY POCCUINCKON 3KOHOMUKM.



TpaeKkTopunu yCTOl;Il-HABOI'O pa3BnUTUA Cy6'b8KTOB
P ESyﬂ bTATbl pOCCl/IIZCKOI'O MPOMbILLIEHHOTO K1acTepa Ha 0OCHOBe
v HECKOJIbKMX MoAxXon0B K peLlleHnto nocTaBEeHHOMN
|/| C CJ—l Eﬂlo BAT EJ_I bC KO |/| 3aja4mn: BEPOATHOCTHO-CTATUCTMHECKOro nogxona,

noaxona, OCHOBAHHOIO Ha TeopuKn MapKOBa, a Takxe

PAB OT bl y noAaxofa, onMpatoLerocd Ha Teopunto He4eTKnx

MHOXecTB. Pa3paboTka Heckonbknx Mofenein
|—| OﬂyL-l E H H bl E B 20 1 8 I MO3BOJSET CYLLECTBEHHO PacLUNPUTL CNeKTp
NPUMEHEHNS Pe3yNbTaToB MCCAeA0BaHUS Ha NpaKTUKe.
M MonyyeHHble pe3ynbTaThl AOKNAAbIBAIUCEH
Ha MeX[yHapoaHbIX KOHpepeHUMaxX, BXOASLLMX B ba3bl
naHHbIx Scopus 1 Web of Science, v ncnonbaytorcs
B y4ebHOM MpoLecce B paMkax MarmcTepckoin
nporpamMmel «YnpasreHne yCToMYnBbIM pasBuTreM

M Ha paHHoM aTame NpoekTa, Ha 0CHOBE paHee
pa3paboTaHHbIX KOHUENTya bHbIX MONOXeH W
W NIPUHLMMNOB YNPaBIEHUS NPOMBbILUIEHHbIMU
NPeAnpUATAAMM C MO3ULMM YCTOAUNBOrO
1 3bdEKTUBHOIO pa3BUTUS B YCIOBUAX CTOXaCTUYHON
BHelLHel cpefbl, MPOV3BeleH0 MMUTALMOHHOe ‘
MOJleIMpoBaH/ie MOCTPOEHUS ONTUMANbHON COBPEMEHHON KOpnopaunn>.

[ M Ty |
-3aBNCUMOCTb BEPOSITHOCTM YCTOMUYMBOTO PYHKLMOHNPOBAHNS NMPOMBILLIEHHOI0 NPeAnpuaTUs
0T K03ddurLMEHTa BapmaL MM 3anaca yCTon4nBoCTy

IR F 5 el =
k d E.I}

3aBMCKMMOCTb BEPOSTHOCTU YCTONYMBOTO GYHKLMOHMPOBAHUA MUHN-3KOHOMUYECKOW CUCTEMBI
0T cpefiHero 3HavyeHuns koaddurLMeHTa 3anaca ycTon4YmMBOCTH

CF v T 5 | B
CFpeniyit ) Tyt 1

Madumyeckas MHTepPNpPETaLMS OLeHKM pesynbTaTMBHOCTI YNPaBieHns YCTOMUMBLIM pa3BuTUeM NpeanpuaTis
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CEPOTO

ICCNEN
HHEPTUYECKMX

HEPOF

rOCYAQAPCTBEHHOE 3AAAHUE

OnpepeneHue BAUAHMUS
CEepPOTOHUHEPrMYeCcKunx
HeMpPOHOB Ha aKTUBHOCTb
uutoxpoma P450 npu NTCP

NYBAUKALWUMU

13

Hay4HbIX
cTaTten

cTaTthu
B Scopus

cTaThbi
B Web
of Science

B ERICH PLUS

OBAHWE COCTOAHWHA

OB NP1 CHAPOME

SALAHA
[TPOEKTA

MccnenoBaHue poau CepoTOHMH-
epruyecknx HeMPOHOB B OrpaHNYeHNN
nporpeccuu MNTCP.

OKNOAEMbBIE
PE3YJILTATDI
[TPOEKTA

S BbifBneHve kpUTUYeCKMx Touek
B pa3sutun [NTCP.

2 ObHapyxeHKWe Koppensunmn Mexay
aKTUBHOCTbIO MUKPOCOMAsIbHbIX
bepMeHTOB NeyeHU 1 BbIpaXkeHHOCTbIO
noBefeHYeCcKnX pacCTpPONCTB
npun MTCP.

© OnpegeneHune BO3MOXHOCTN KOpPpeK-
umum MNTCP nHrmnbutopammn mmnkpoco-
MasibHOro OKUCIeHUS.

2 ObHapyxeHKWe Koppensunmn Mexay
YPOBHEM aKTVBHOCTW CEPOTOHWUHEPru-
YeCKMUx HEMPOHOB 1 aKTMBaLMel
kaTabonunsma cepoToHMHa.

2 Onpegenexne broxumun MTCP
¢ ncnonb3oBaHnem AMP- cnekTpocko-
nuu.

© ConocTaBieHue akTUBHOCTU CepoTO-
HUHEPr1YeCcKUX HEMPOHOB Y XUBOTHbIX
C pasnMyYHbIMU GEeHOTUMNAMM MUKPOCO-
MasnbHOro OKUCAEHNS.

o OnpepeneHvie xapakTepa BAWAHUS
ctepouaHoit Tepanuum npu MNTCP
Ha aKTMBHOCTb CEPOTOHMHEPrUYECKMX
HeWpoHOB.

O bypeT npoBepeHa BO3MOXHOCTb
aKCnepuMeHTanbHol koppekumun MNTCP

[TOCTTPABMATYHECKIX
CTPECCOPHbBIX PACCTPOWCTB

PykoBoauTenb npoekTta - BOKTOp MeauumHckux Hayk 0.b. Lennmkman

HOBbIMU BELLLECTBAMU, CMHTE3MPOBaH-
HbiMn B YpO PAH, neiictaytowmmm
Ha CepOTOHMHEPTMYECKYD CUCTEMY.

[MEPCMEKTVIBbBI
[TPAKTMHECKOIO
NCTOJIb3OBAHNA

MpoeKT MOXeT HalUTK NprMeHeHKe Ans
onTUMK3aLVK dapMaKoaornyeckon
koppekumn MTCP. Ha ocHoBaHuK
NOJlyYeHHbIX pe3y/bTaToB BO3MOXHa
pa3paboTka bonee apdeKTUBHbIX
NekapCTBEHHbIX NpenapaToB no cpaBHe-
HUIO C MMEILLVMUCS aHanoramu.

PESYJIBTATHI
NCCJIELOBATEJ1b-
CKOW PABQTHI,
[MOJTYHEHHBIE

B 2018 1.

YcTaHoBnEHO:

M addekT yrHeTeHns akTMBHOCTK
CEPOTOHMHEPrNYeCKMNX HENPOHOB
MHIMBUTOPaMMU MUKPOCOMAsIbHOIO
OKMCNEeHNS;

[V akTvBaLuMs CEpOTOHUHEPrMYECKMX
HepOHOB Bbi3BaHa CHUXEHHbIM
YPOBHEM MIIOKOKOPTUKONOB;

M cHUXeHHbI ypoBeHb MIOKOKOPTUKON-
[10B BbI3BaH akTvBaLmeln n3opopm
CYP3A, BbI3blBalOLLEN yCUNeHMe
MeTabonv3Ma roKOKOPTUKOMA0B.



[MTAPTHEPBI TTPOEKTA

%} Eliyahu Dremencov PhD,Senior Researcher, Institute
of Molecular Physiology and Genetics, Slovak;
M [okTop bronormnyeckmx Hayk M.B. Konpalesckas,

pykoBoguTeNb rpynnbl GyHKLUMOHaNbHOV MOpdonorum
ctpecca WHctutyta Mopdonornu yenoseka PAMH;
M Fred Downey Professor Department of Integrative -
Physiology, University of North Texas Health Science :
Center at Fort Worth;
M Daniel Fishman PhD Senior Researher - Ben-Gurion i Fn—
University of the Negev, Beer-Sheva, Israel. 3ddekT xpoHUYeckoro cTpecca

Ha 5-HT HelpoHsl

*p<0,05, two-tailed Student's t-test, n=33 neurons
from 3 control and 11 neurons from 3 stressed rats

Fumwwihip

Firing rate 1.25 Hz Firing rate 4.47 Hz

Peﬂpe3eHTaTMBHaﬂ3aﬂMCbKOHTpOﬂbeM N CTpeCCMpPOBaAHHbIX KpPbIC

ViccnepoBaHue
CEPOTOHUHEPTUYECKMX HEMPOHOB Yy KPbIC

Mopenb MNTCP «3anax xuwHmnka»
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PASBIW
3JIEME

COELW

rOCYAQAPCTBEHHOE 3AAAHUE

Pa3BuTMe MeTonOB CUHTE3a
W yCTaHOBJIEHWUE CTPOEHMS
OpraHUYecKux coefMHeHumn
CypbMbl U BUCMYTA, a TaK-
>Xe KOMMNeKCoB MeTaJIoB
NAaTMHOBOW rpynmnbl KaK
noslynpoayKToB U MaTepua-
JIOB C NpaKTU4Yecku
Ba>XHbIMWU CBONCTBaMMU.

NYBAWUWKALMUMU

Hay4HbIX
cTaten

cTaTten
B Web
of Science

cTaTen

OKNOAEMbBIE
PE3YJIBTATbI
[TPOEKTA

Pe3ynstaToM nccnenoBaHns METOA0B
CUHTE3a 31eEMEeHTOopraHnyecKmx
1 KOMTMIEKCHBIX COeANHEHWIA byayT
HafeXHble MeToMKM, MO3BONSOLLNE
nosly4atb COeAMHEHUS 3a4aHHOI0
CTPOEHUS C BbICOKMM BbIXOL0M U BbICOKOW
CTeneHbl YNCTOTbI, KOTOpPble MOTYT bbiTh
MCMNONb30BaHbl B Hay4YHbIX MPOGUIbHbIX
poccuiickmx u 3apybexHeix nabopatopu-
ax. YcTaHoBneHne ocobeHHocTel
MOJTEKYNIAPHbBIX U KPUCTANNIMYECKMX
CTPYKTYp BHOBb CMHTE3MPOBaHHbIX
coefVHEeHW yrnybuT TeopeTnyeckue
npencTaBieHns o NPUPOAE XMMNYECKON
CBSAI3N U MEXMOJIEKYNAPHbBIX B3aUMOLeit-
CTBWW, pacluMpuUT MHOroobpaswve CTpyKTyp
mexayHapogaHoro Kembpupxckoro baHka
panHbix (CCDC) u ctaHeT 0oCTynHbiM
MWPOBOMY Hay4YHOMY co0bLLecTBY.
13y4eHne CBOMCTB HOBbIX COEMHEHNIA
CYLLLECTBEHHO pPa3fBUHET rpaHuLLbl Ux
NPUMEHEHNS B pasinyHbIx obnacrsax
XMMUWU, B YACTHOCTW B TOHKOM OpraHuyec-
KOM CUHTe3e v kaTanuse. Pe3ynbTatsl
Hay4HbIX MccnenoBaHunin byayT ncnonb3o-
BaHbl B y4ebHOM npoLecce npu U3ydyeHun
KypcoB «OCHOBbI XMW 3N1E€MEHTOOpra-
HUYecKnx coefnHeHnn», «MeToabl
3M1EMEHTOOPraHNYeCcKon XMUM» (nekLmnm
1 nabopaTopHbIit NpakTukyM), «PeHTre-
HOCTPYKTYpHbI aHanu3» (nabopatopHbiii
npakTukym), Npy BbINOIHEHUN KYPCOBbIX
1 BbINYCKHbIX KBaNMPUKaLMOHHbIX paboT
cTyaeHTamu bakanaspvara U Maructpary-
pbl, NP NPOXOXAEHMIN HAay4YHO-
nccnenoBaTeNbCkol NPakTUKK.

ME METOLOB CUHTESA
HTOOPTAHNYECKKX

EHM 1 KOMMJTEKCOB
METAJTJ10B

PykoBoauTenb npoekTa — AOKTOP XMMU4eckux Hayk, npodpeccop 0.K. LUapyTtuHa

[MEPCIEKTBBI
[TPAKTHECKOIO
NCIMOJIb30BAHINA

B03MOXXHOCTb MPakTUYecKoro 1crosb-
30BaHWs pe3ysLTaToB NpoekTa CBA3aHa
C BbIiBJIEHNEM BMOXUMUYECKON aKTUBHOC-
TV NONYYEHHbBIX 3N1EMEHTO0PraHNYecKnx
COefIMHEHWN, a Takxke poToKaTanuTuyec-
KO aKTUBHOCTW COEUHEHWI CypbMbl NpK
PasfNoXEHMN OpraHnyecknx CoeanHeHU,
ABAIOLMXCS 3arPA3HUTENSAMU OKPYXato-

e cpeapl.

PE3YJIBTATBI
MCCJIELOBATEJ1b-
CKOVI PABOTb,
[TOJTYHEHHBIE

B 2018 r.

V] OtpabotaHbl 3ddekTBHbIE METOAMKM
CVHTe3a AMKapboKCMNaToB, AMAapoKCUA0B,
LVOKCVIMATOB TPUapWICypbMbl, COaep>Ka-
LLYMX 31EKTPOOTPULIATENbHbIE aTOMbI
dTOpa B apomMatnyeckux KonbLax,
KOTOpbIE MOTYT BbITb MCMONB30BaHbI B
nabopaTopHoi nNpakTuke. Ha ocHoBaHMK
PEeHTreHOCTPYKTYPHbIX UCCNeA0BaHNIA
BonbLLIOrO YKCcna CoeavHeHNIA ycTaHoBNe-
Hbl 3aKOHOMEPHOCTU B M3MEHEHMM
reoMETPUYECKMX NapaMeTpoB UX MOSEKyS.

M Mo peakumy OKUCINTENBHOMO MPUCOeM-
HEHUSA CYHTE3MPOBAHbI KOMMEKChI
LLIECTVKOOPAVHUPOBaHHON CypbMbl
¢ bupgeHTatHbiMK O,0'-nuraHgamu u
N-LLOHOPHBIMW MosIEKyIamu.

M BeisisneHb! ycnosws, kotopsle obecreun-
BalOT CUHTE3 MOHO-, B1- 1 TpexbAAepHbIX
OpraHoCcyNbGOHATOB TPHUAPUICYPLMBI.



M YcraHoBneHo, UTo kapbokcunaTsl TeTpaapuicypbMbl
1 arkapbokcunatbl TpUapuaCypbMbl MPOSBASIOT
doToKkaTanUTNYeCKy akTUBHOCTb NMPK Pa3I0XKeHUH
CNOXHbIX OPraHNyecknx coegnHeHnin. 3ddekTBHOCTL
poTokaTanunsa 3aBUCKT OT NpUpoabl kapbokcunaTHoro
AVraHfa v NpUpoAbl apuibHOro paavkana.

M CuHTesupoBaHbl 1 CTPYKTYpHO OXapakTepyn30BaHbl
HOBblE KOMMNEeKChl pyTeHUs, Nannagus v niaTuHbl
¢ PochoHMEBLIMY KaTMOHAMMU.

M CunTesnposaro okoso 50 HensBecTHbIX paHee
3/1eMEHTOOPraHUyYeckKUX CoeJUHeHNM 1 KOMMIEKCOoB,
CTPOEHMe KOTOPbIX YCTAHOBNIEHO METOAOM PeHTreHo-
CTPYKTYpHOrO aHanwsa, v CTPYKTypHble AaHHble
LernoHnpoBaHbl B MexayHapoaHoM baHke Cambridge
Crystallographic Data Center.

CtpoeHue koMnnekca
[Ph,Sb(DMS0-0)]'[RuCl,(DMS0-S),-trans],
nony4YeHHoro B AMMeTuncynbdokcmnie

Crpoetne komnnekca [PhsPC,Ysl, TRuCL)”
NOAYYEHHOrO B AMMETUCYAbGUI0KCE

CTpoeHve MOHOSLEPHOTO KOMMIEKCa CypbMbl
6uc(2,5-aumeTunbensocynsdorata)
Tpuc(2-meTokcu, 5-bpoMbeHun)cypbMbi

CrpoeHvie busgepHoro KoMnneKca CypbMbl
u-okcobuc (TpudTopMeTaHcynsdoHaTal
Tpuc(3-pTopdeHmnn)cypbmbl

Fi3l . Fi2l

=]
umﬁ Fi|

5

CTpoeHve TpexbaLepHOro KoMraeKkca CypbMbl
HoHa (3-¢pTopderun]tpuctnbokcan-1,5-gumn
buc (tpudTopmetaHcynbdoHaTal
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rOCYAQAPCTBEHHOE 3AAAHUE

WccnepoBaHme Bo3pacTHbIX
dusnonornyeckmx

1 ncuxodpusnonornyeckux
ocobeHHoOCTel cuctemore-
He3a opraHusMa cropTcMe-
HOB CUTYaTUBHbIX BULOB
criopTa npv aganTtauuu

K cneunduryeckuM ycnoBu-
SIM CNOPTUBHOM pesATenb-
HOCTU.

NYBAUKALWUMNU

Hay4HbIX
cTaTten

cTaTeit
B Scopus/WoS

SALAHV
[TPOEKTA

2 BbiABneHue Bo3pacTHbix ocobeHHoC-
Tel pasBUTUS U COBEPLUEHCTBOBaHMS
HelpoaMHaMmnyeckmx GyHKLUMOHab-
HbIX CMCTeM NpK aganTauun
K cneundunyeckon geaTensHoCcTn
CMOPTCMEHOB CUTYaTUBHbLIX BU0B
crnopTa.

O BrisBneHve Bo3pacTHbix 0cobeHHoC-
Tel NCUXoNornyeckon agantaumnm
CMOPTCMEHOB CUTYaTUBHbIX BU0B
crnopTa K cneynduyeckmM ycnosusam
TPEHWPOBOYHOM 1 COPEeBHOBATENbHOM
NeaTenbHOCTH.

2 Onpepenexune Bo3pacTHbIX GK3M00-
FMYeCKMUX 1 NCUXOPU3NON0TrMYeCcKmx
ocobeHHocCTeN cnucTemoreHesa
B agantaummn K cneynduyeckmm
YCNIOBUSAM CMOPTVBHON AeATeNbHOCTH
CUTYaTUBHbIX BUL0B CMOpTa.

2 Paspabotka v anpobauus HenHBa3nB-
HbIX CMOCOBOB OLEHKM PYHKLMOHANb-
HOMO COCTOSIHWUS W YPOBHS QyHKLMO-
HaNbHOWM MOArOTOBNEHHOCTM CMOPT-
CMEHOB pa3/IM4yHOro Bo3pacTa,
3aHMMAIOLLMXCS CUTYaTUBHbBIMN
BMAaMu crnopra.

OKNOAEMbBIE
PE3YJIBTATbI
[TPOEKTA

HoBble nHTerpaTMBHble cBefeHMs 06
0cobeHHOCTAX cUCTeMoreHesa BaXxHen-
WX GYHKLMOHANbHbIX cucTeM, obecne-
YMBalLWMX afanTaumnio opraHmaMa
CMOPTCMEHOB B Hanbosee CNOoXHbIX
No HeMPOAMHAMUYECKOMY U MCUXMYECKO-
My KOMMOHEHTaM COpeBHOBATENIbHOIO
ynpaxHeHus Bugam cnopta. PaspaboTka

BO3PACTHbBIE OCOBEHHOCTW
CVICTEMOI'EHESA B ALDATTALNI

K CMEUNDOUNHECKMM HATPY3KAM
CHNOPTCMEHOB CUTYATVIBHbBIX
BIOOB CMOPTA (GU3N0O10T MHYECKNE
N TTICUXODOU3NOJTIOT MHECKINE
ACTEKTbI)

PykoBoauTenb npoekTa - goktop buonornyeckmx Hayk, npodeccop B.B. Ipnux

1 anpobnpoBaHne HeMHBA3NBHbIX
cnocoboB oLeHKN GYHKLMOHANbHOrO
COCTOAHUS 1 YPOBHSA GYHKLMOHANBHOM
NOArOTOBAEHHOCTH CMIOPTCMEHOB
CWUTyaTUBHbBIX BUOB cropTa (Mrposble
BUAbI criopTa, earHobopcTeal.

[MEPCHEKTVBb
[TPAKTNYHECKOT O
NCTOJIb3SOBAHNA

PesynbTtaThl peanusauyun npoekTa
LOMIKHbI ObIT MOOXKEHbI B OCHOBY
JanbHeNWnx TeopeTUKO-NpakKTUYeCKHX
pa3paboTok B 0b6nacTv BO3pacTHow
pusvonorum, ncuxodusnonorumn cnopta n
3KCTPeMasbHbIX BULOB AeATeNbHOCTY.
PaspaboTaHHble cnocobbl oueHkm
PYHKLMOHAIBHOMO COCTOAHMUA U YPOBHS
GyHKLMOHANbHOV MOArOTOBAEHHOCTH
CMOPTCMEHOB C y4eToM BKAa CropTa K
BO3pacTa MoryT bbiTb MCMOb30BaHbI 415
pa3paboTky HOBbIX MPOrpaMMHO-
annapaTHbIX NpoaykToB defepasbHbIX
npoekToB «HelpoHeT» 1 «XencHeT».

PE3YJILTATbBI
NCCIELOBATE1b-
CKOW PABOTHI,
[OJTYHEHHbBIE

B 2018 r.

PaboTa ocHoBbIBaNach Ha JaHHbIX,
nonyyerHblx B 2012-2018 1. 1., BbINOAHEHHbIX
Ha paH4OMM3MPOBaHHbIX BbIDOpKax
CMNOPTCMEHOB, CreLyani3npyoLLmxcs
B eanHobopcTBax (A31040 1 TX3KBOHMO).



Bbinut BbISiBAEHE 0COBEHHOCTM afanTaLum CNOPTCMEHOB,
CcreLyianmsmnpyioLLImMxcs B AaHHbIX BUA@X cropra C y4eToM
BO3pacTa v YPoBHS KBanuuKkaLyu, a Takke onpeeneHs
BO3paCTHble NMepuo/ibl HaNpPsKeHNs CUCTEMOreHesa.
BbisiBNeHo, 4To 0THOCUTESNIBHO CMIOPTCMEHOB UMPOBbIX
BMIOB criopTa B eAnHobopcTBax bosbliee 3HaveHWe AN
YPOBHS CMOPTUBHOrO pe3ynsTaTa vMeeT KayecTBO
dopMUpoBaHMS COMATNYECKOrO KOMMOHEeHTa GyHKLMO-
HasbHbIX CUCTEM Ha GOHe U3MeHEHWS aHTPONoMeTpU-
deckoro npoduns. Mpu 3ToM 3G deKTUBHOCTL CHCTEMO-
reHesa npw agantauuy K cneundrnyecknM Grsnyecknm
Harpyskam onpepessieTcs He TOJIbKO BO3PacTHbIMY
3aKOHOMEPHOCTAMM afanTaLuum, reHeTUu4eckumm
dakTOpaMu pa3BUTUS BLICLLKX CTPYKTYp CUCTEM
ynpaBneHus ABVXEHUSAMU, HO Takxe KONMYeCTBEHHbIMU
nokasaTensMu IMHAMUKK Macchl Tefa B MOAPOCTKOBOM
nepvosie pa3suTua. CnopTcMeHbl, B peryaaumm KoTopbix
npeobnafaeT akTMBHOCTb aBTOHOMHOIO KOHTYpa
perynsauum cepaeydHo-CcocyancToi fesTeNbHOCTbio B 14—

S ulck e 8
[l

\‘.

.
e .ﬂF

16 neT MMeloT Nyyllre NepcnekTUBLl Pa3BUTHS
JanbHelweill kapbepbl B cnopTe. AganTuBHble pe3epBbl
BereTaTVBHOW perynsLum cnopTcMeHoB-eanHobopLes
oTNnYatoTCH HoNbWMMU 3HaYEHUAMI B MOAPOCTKOBOM
nepuofe pasBuTus.

Ha ocHoBaHwuM pesynbTaToB UcCnefoBaHus bbina
pa3paboTaHa 1 anpobripoBaHa KOMMNEKCHas MeTOAMKa
OUeHKM GYHKLUMOHANBHOr0 COCTOSHMSA 1 YPOBHS GYHKLMO-
HanbHOV NOArOTOBAEHHOCTY CMOPTCMEHOB CUTYaTVBHBbIX
BMAOB cropTa.

[TAPTHEPbBI TTPOEKTA

M MuHwncTepcTBo No GU3MYeCKon KynbType 1 CnopTy
YenabuHckon obnactu,
M YnpaBnexvie no Gpusnyeckom kynsType, CnopTy
1 Typu3My AaMuUHUCTpaumm ropoaa Yenaburcka,
M ®epepaums TxaksoHao BT® Yenaburckolt obnactu,
M ®epepaums a3topo Yenaburckon obnactv v ap.

CnexTpanbHbIA aHanu3 BapuabenbHOCTH
puTMma cepaua (eauHobopcTea)

0
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rOCYAQAPCTBEHHOE 3AAAHUE

3kcnepuMeHTanbHoe

1 TeopeTUyecKoe nccnepo-
BaHWe BO34eNCTBUSA
MHTEHCMBHBIX MOTOKOB
KOpMyCKyNnsipHOro

1 3/1eKTPOMarHMTHOFO
M3Ny4YeHMs Ha KOMMO3ULM-
OHHble MaTepuabl

Ha 0CHOBE MUKPO- U
HaHOMOPOLUKOB AJiA
paspaboTku HOBbIX
3pPeKTUBHbBIX METOAOB
CO3[aHUs NepCcrneKTUBHbIX
MaTepuanos.

NYBAWUWKALMUMU

Hay4HbIX
cTaTteu

Hay4YHbIX
[OKNafoB

cTaTtbu
B Scopus

cTatbs
B Web
of Science

CTaTbX

SALAHV
[TPOEKTA

2 JKcnepvMeHTanbHoe uccnenoBaHme
CTOMKOCTW CUHTE3MPOBAHHbIX MaTepw-
anoB K yAapHbIM, TeNn0BbIM
M pafrauMOHHbIM BO3AENCTBUAM.

2 YucneHHoe nccnenoBaHne NoseaeHms
KOMMO3ULMOHHbIX MaTepranos npu
MHTEHCVBHbIX YAAPHbIX, TENI0BbIX
Y paAvaumnoHHbIX BO3AENCTBUSAX.

2 MogenvpoBaHune MHTEHCKMBHOMO
pafnaLMOHHOro BO3eNCTBIA
Ha anekTpodu3nyeckme CBOMNCTBa
(snexkTponpoBoAHOCTD, ONTUYECKME
CBOMCTBA) HaHOKOMMO3MLMOHHbBIX
mMaTepuanos.

OKNOAEMbBIE
PE3YJIBTATb
[TPOEKTA

Ha ocHoBe TeopeTuyeckux v akcnepu-
MeHTasIbHbIX MCCNenoBaHmii ByayT noayyeHs
3aKOHOMEPHOCTW BO3LENCTBNS MHTEHCUBHBIX
NOTOKOB KOPMYCKY/SIPHOTO, 3/1eKTpOMarHuT-
HOTO M3My4eHMiA 1 MOTOKOB My1a3Mbl Ha
METaIbl M PasfiMyHoro pofia AMCrepCHble
cpegpl. B yactHocTw, ByayT onpegeneHsi
OMTUMasbHbIE PEXMMbI CriflaBeHus
KOMMOo3WLMOoHHOro nopotuka 3M648-Al203
0191 MOSTyYeHNst MI0THOrO 0BbeMHOro
KOMMO3ULMOHHOTO MaTepuana, a Takxke
NoNyYeHbl faHHble 0 CTOMKOCTW CUHTE3MPO-
BaHHbIX MaTepuasnos K yAapHOMy, TEMNoBOMY
1 pagMauyoHHOMy BO3LENCTBIIO.

OUNSNHECKWE MPOLLECCH
B3AMMOOENCTBNA MHTEHCBHbIX
[TOTOKOB KOPIYCKYJTIAPHOT O

N IJTEKTPOMATHUTHOTO N3JTYHEHIA
C KOMIMO3NUVOHHBIMIA
MATEPVIAJTAMIV HA OCHOBE
MNKPO- M HAHOMOPOLLKOB

PykoBoauTenb npoekTa - goktop ¢$uM3mko-MaTteMaTuyeckux Hayk A.lN. Anosey,

[TEPCIEKTVIBbBI
[TPAKTNYHECKOT O
MCHNOJIB30BAHINA

HpOBEﬂ,EHHbIe JKCneprMeHTalbHble
n TeopeTnyeckmne nccnenoBaHnd npeacraB-
NAK0T Hay4YHYo 6a3y ANA Co3haHuA nepcnek-
TUBHbIX q)yHKLI,VIOHaJ'IbeIX MaTepmnanos.

PESYJILTATHI
NCCJIELOBATE1b-
CKOVI PABOTB,
[TOJTYHEHHDBIE

B 2018 r.

M B nabopaTtopuu «MyikponopoLuKoBble
TEXHONOTUW» KCCIIeA0BaCs npoLecc
NoNy4YeHVs MeTaNNoMaTpUUHOo
KOMM03uLMoHHOro MaTepuana 3MM1648-
Al,03 ¢ nprMeHeHKeM TexHonorm
CeneKkTUBHOIO Na3epHOro CniasneHus
(SLM).

B kayecTBe MCXOQHOTO ChIpbS
MCM0Mb30BaNCs cheprueckunii NopoLLoK
>KapomnpoYHOro HUKENEeBoro Criaea
3N648 dpakumn 20-63 mMkm [puc.1 al,
NonyYeHHbIN pacnblieHneM B CTpye
aproHa, 1 NopoLIOK OKCKAA altoMUHNS,
cofepXkallnii Kak KpyrnHble YacTuusl 4o
50 MM, Tak 1 Menkue 1o 1 Mk (prc.1
6). [lna nonyyeHns KOMMO3MLMOHHOMO
nopoLUka NpuUMeHsnack niaaHeTapHas
MenbHMULA, MPW 3TOM MCMONb30BaNOCh
COOTHOLLIEHVWE Nopollka crnasa 31648 u
okcuaa anoMuHma 95 k 5 no macce.
[Mosy4YeHHbIN KOMMO3MLUMOHHBIA MOPOLLIOK



COCTOSI1 U3 OTLENbHBIX KPYMHbIX YacTuL, okcuaa
aMmoMMHUS 1 YacTul, cnnasa 31648, nokpbIThix
MESIKMMU YacTuiaMm okcuaa anomuHma (puc.1 ).
[lanee 10T NOPOLIOK MCMONL30BANCS 417 NMONyYeHUs
KOMMO3MLWOHHOro MaTepunana metofoM SLM Ha
Mawmre Sinterstation® Pro DM125 npu pasnuubix
napameTpax crnaeneHus. Ha puc. 2 npeacrasnensi
n306paxeHns NoBepxHocTen 06pa3LoB, BblpalleHHbIX
NPV PasMYHbIX BpeMeHax NnasaeHns O4HON ToukM
(ET - exposure time). C ysenunyennem ET nosepxHocTb
MaTepuana ctaHoBUTCS Donee NIOTHON W rNagKown, Ang
nosy4YeHuns NaoTHoro Matepuana Heobxogumo ET He
meree 200 MKc (puc. 2 ), Npu 3TOM a8 nonydeHns
NAOTHOro MaTepuana v3 nopolka cnnasa 31648
noctatouHo 100 MkM, 4To 0bbACHAETCA yXYALLIEHEM
PEoIOrMYeCckmnx CBOMCTB KOMMO3ULMOHHOMO NOPOLLIKa
B CPABHEHWW C UCXOAHBLIM METaNIN4YeCcKUM NOPOLLKOM,
a Tak>xe BbICOKOW TeMnepaTypor NNaBaeHUd U HU3KUM
K03PUUMEHTOM NOTIOLLEHNS N1a3EPHOI0 U3NyHeHUs
OKCUAA antoMUHUS.

[ony4eHHbIR KOMNO3WLMOHHBIV MaTepvan nMeet
BosbLLyo TBEPAOCTb U M3HOCOCTOMKOCTb, YEM CMAaB
3M648. [laHHbIn MaTepunan MoxXeT UCMNONb30BaTHCS
TaM, rae TpebyeTcs BbICOKas XaponpoYHoOCTb B
CoYeTaHWK C BbICOKOW TBEPAOCTLIO U M3HOCOCTOMKOC-
Tbto. KpoMe Toro, nonyy4eHHbI KOMMNO3MUMOHHbIN
MaTepvan MMeeT MEeHbLLYIO MIOTHOCTb, YeM UCXOLHBbI
cnnas 31648, 4yTo No3BONANUT 0bNErYUTL U30ENNA U3
Hero.

MccnepoBaHo BAMsHME pa3MepoB HaHOYaCTUL, Ha
4YBCTBUTENBHOCTb K pafMalMOHHOMY BO3AENCTBHUIO
HaHOKOMMO3ULMOHHOro MaTepuana. YnucneHHbimMu
nccnefoBaHNAMM YCTaHOBIEHbI 3aKOHOMEPHOCTY
BAVISIHMA NapaMeTpoB BKNOYEHW Ha pafMalMoHHble
CBOWICTBa HAHOKOMMO3ULMOHHbIX MaTep1anos.

[MToka3aHo, YTO OCHOBHYIO POJib B 3aBUCUMOCTU
NPOBOAALLMX MU ONTUYHECKMX CBOMCTB HAHOKOMMO3WLM-
OHHbIX MaTep1asnos oT pafMaLMOHHOI0 BO3AENCTBUS
MrpaeT COOTHOLLEHVE NOKaAN30BaHHbIX COCTOSIHUNA,
06yCcnoBneHHbIX BKIIOYEHNEM HAHOYaCTULL, C JoKanu-
30BaHHbIMUW COCTOHUAMM MaTpuLbl. Hanbonblas
4yBCTBUTENBHOCTb HAHOKOMMO3ULMOHHOrO MaTepuana
K BO3LEVCTBUMIO MOHU3MPYIOLLEro U3nyyeHns Habnwoaa-
eTCcs y HAHOKOMMO3WTOB C KOHLeHTpaL el HaHovac-
TWL, He NpeBbILaloLWei KOHLEHTPALLMIO 1OKANN30BaH-
HbIX COCTOSIHWI MaTpuubl. [1pK BKIOYEHUN HAHOYaC-
1y SrO pagnyca 2 HM 1 KOHLeHTpaumm 5x107° 06.% 8
OKCUJ, aNOMMHNSA KOHLLEHTPALLMS NOKaNVN30BaHHbIX
COCTOSIHUIA, 0BYCNOBAEHHbBIX BKIIOYEHWEM HAHOYACTULL,
Ha NOpPALOK MeHbLUe KOHLLEHTPaLMM JI0KaAN30BaHHbIX
COCTOSIHUIA MaTpuLbl. B aToM cnyyae 3aBMcKHMOCTb
TEPMOCTUMYAMPOBaHHOM NtoMuHMcUeHLuuu (TCIT)
HaHOKOMMO3U1Ta OT MOTNOLWEHHON SHEPI UM U3NYYEeHNS
cTaHoBUTCS Doslee YyBCTBUTENBHON K U3MEHEHWIO
nornoueHHon sHepruv (kpuneag 2, puc. 3}, yem B
4CTOM oKcufle anomuHua (kpueas 1, puc. 3).

Poct uysctBUTensHoctn TCJ1 k nornouleHHon
9Heprun HaHOKOMMO3ULMOHHOMO MaTepurana
Al,03+5r0 B cpaBHeHMM C YNCTBIM OKCUOM antoMUHKS
MMEET MeCTO U 4J1f PEXMMOB MMMYNbCHOro 0bayYeHns
(100 Hc) ¢ MowrocTbio ot 105 o 10" Br/kr.

[aHHbIN pe3ynsTaT CBUAETENbCTBYET 0 BO3MOXKHOC-
TV CO3[aHMA AO3MMETPOB Ha OCHOBE HAHOKOMMO3MLM-
OHHbIX MaTepurasnos ¢ bonee BbICOKMMY XapakTepucTm-
KaMu B CpaBHEHWUW C [,O3MMEeTPaMMn Ha OCHOBE YMCTbIX
mMaTepuanos.

Puc. 1 a) ncxoaHblii nopolok cnnasa 3648; 6)
MCXOAHbIN MOPOLIOK OKCUA antoMUHNS; B)
KOMMO3ULMOHHbIN nopowok IM648-Al,0;; r)
CTPYKTYypa KOMMO3ULMOHHOI0 MaTepuana
3M648-Al,05, nonyyeHHOro MeTOLOM
CeNeKTUBHOIO 1a3epHOro CraBneHus

Puc. 2 N30bpaxeHns noBepxHocTeit 0bpa3Los
komnosuTa 3MM648-Al,0,, BblpallleHHbIX Npu
PasIMYHbLIX BpEMEHaX MaBAeHUsA OQHON TOYKM
(ET - exposure time):

a) ET=75 mkc: b) ET=100 mkc: c) ET=150 mkc: d)
ET=200 mkc

I 1

=
1

Hurencnunoer., Briv

1=

A
+

¥

(et T T I I0
Mormmenpan aeprng, s
Puc. 3. 3aBMCKMMOCTb MHTEHCUBHOCTM OCHOBHOTMO
nvka TCJ1 0T NOrNOLWEeHHOM 3Heprm
MOHMN3NPYIOLLEro n3nydeHus: 1 — YNCTbIN oKCup,
antoMuHng; 2 — Hadokomnosut Al,O5+5r0.
PexuM KBa3nHenpepsIBHOro 0bnyyeHuns
LJIMTENBHOCTBI0 0T 3 ¢ U MowHocTbio 0,002 BT/kr.
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BbisBneHue ycnosui
B3aUMOAENCTBUA Ancnep-
CHbIX YacTuy, kapbupos

€ pacnsiaBaMu pasfiuyHoro
cocTaBa C uenblo paspa-
60TKM HOBOFO NOKOJIEHUS
6poHemMaTepuanos,
NPMMEHUMbIX B KayecTBe
NaccuBHOWM NPOTUBOMYJIb-
HOM 3alnTbl GpoHEeTEXHU-
Kn.

NYBANWUWKALMUMU

Hay4Hble
CTaTbM

noknapa
Ha MeXAYHapOoAHbIX
KOH}epeHumnsax

WHOEKCUPOBAHUE

CTaTbu
B Scopus

cTaTbs
B Web of Science

CTaTbd

SALAYN
[TPOEKTA

2 AHanus cyuwecTylowmx B Poccum
1 3a pybexxom TeXHONOrnit co3nanus
BpoHemaTepnanos, NpUMeHAEMbIX
B KauecTBe NMacCUBHOM NPOTUBONYb-
HOW 3aLLUNTbI.

2 lopbop pasnuyHbIx coveTaHuit nap
«AucnepcHas YacTuua — MeTananyec-
Kas MaTpuLa», kotopble byayT
ncnosnb3oBaTthes Npu paspaboTke
MaTepuanos.

S PacyeTbl TEpMOAMHAMMYECKMX
napameTpoB $a30BbIX PaBHOBECU,
NoJflyYeHHbIe B pe3yfibTaTe MOAENVpo-
BaHMA GU3NKO-XMMUYECKMX NpoLec-
COB, YCTaHaB/VBaIOLLMXCSH B METaNN-
4eCcKOM pacrnaBe Npu BBeEHUY
LMCMepCHbIX YacTul, kapbuaos.

2 lNpoBefeHune pafa sKCNeprMeHToB
No MOLENNPOBaHWIO pacnpeneneHns
BbIOpaHHbIX AVCNEPCHbBIX H4acTuL,
no obbeMy KpucTannusyiolierocs
MeTasIMYeckoro pacnnasa B ycioBusx
LeHTPOBEXHBIX cui.

2 lpoBefeHne ceprn HaTYPHbIX
3KCMNEPUMEHTOB M0 MONYHEHMIO
aKCMeprMeHTaNbHbIX bBpoHemMaTepura-
N08B.

2 Pa3paboTka pexumoB rnybokoi
nnacTnyeckon fedopManmn u
TepMuyeckor 0bpaboTky NoayyeHHbIX
OMbITHbIX BpoHEMaTepranos.

2 PaszpaboTka pekomeHgaunii no
Nosly4eHnto HoBbIX bpoHemaTepunanos
Ha NPeAnpUATUAX MeTannypruu,
MaLWWHOCTPOEHWS, UMEIOLLMX B CBOEM
pacrnops>eHuy COOTBETCTBYIOLLEe
obopypoBaHue.

PASPABOTKA CJIONCTbIX BPOHEBbBIX
KOMNOSVUMOHHBIX MATEPWNAJIOB,
OCHOBAHHbIX HA BSAUMOJENCTBUM
METAJITMYECKOW MATPULLBI

C KEPAMUYHECKUMI HANOJTHUTEJTAMN,
OBJIAHARO LMW HEBBIPAXKEHHBIM W

[ PAHVNLAMIW PA3IEJTA CJTOEB

PykoBoauTenb npoekTa - KaHAMAAT TexHUYecknx Hayk A.H. AHunkees

OKVMIOAEMBIE
PE3YJIBTATbI
[TPOEKTA

2 nokasaTenn CywecTByrLmx

OpoHeMaTepunanos;

2 TepMonHaMmyeckne napamMeTpbl

bazoBbix paBHOBECH,
yCTaHaB/IMBaloOLLMXCH

B MeTann4eckoM pacnnase

npv BBEAEHUN ANCMEPCHbIX YacTuL,
kapbuaoB B AnanasoHe Temnepatyp
600-1800 °C;

2 [aHHble 0 CTeneHn pacnpeneneHnd

LOVCMNepCHbIX YacTul, B obbemMe
LEeHTPobEeXXHO-NMTON 3aroToBKMY;

2 3aBUCUMOCTU U3MEHEHUA

NPOYHOCTHBIX XapakTepUCTNK
nosy4yeHHOoro MaTeprana B 1MTOM
COCTOAHWM OT TUMa U KoNn4yecTBa
BBEAEHHbIX AVCNepCHbIX Kapbuaos,
nocrenoBaTeNbHOCTU BBeAEHMS
YacTui;

2 nabopaTopHbIi TEXHONOMMYECKHIA

perfaameHT No U3roTOBAEHMIO
aKCnepuMeHTanbHbIX 06pa3Los,
TpeboBaHWs K 0bopyLoBaHMIO

Ha NPeanpuUaTUN, K MCNOb3YIOLLMMCH
MaTepuanam, pexxnMaM nnacTnyeckom
nedopmaumnn, TepmoobpaboTky;

2 pexkoMeHAaumu no nojly4eHmto HoBbIX

OpoHeMaTepuanoB Ha NpeanpUATUNX
MeTannypryum, MalmHOCTPOEHHMS

n /unun BIK, uMetoLmx B cBoeM
pacrnopsikeHnn COOTBETCTRYIOLLEE
TexHosnornyeckoe obopynoBaHue.



[MTEPCMEKTVBbI
[TPAKTUHECKOIO
NCMOJTb3OBAHNA

MonyyeHHble pe3ynbTaThl 3@ OTYETHbIV nepuof byayT
MCMONb30BaTLCHA U MOCHYXKaT UCXOAHBIMU TOUKaMU
B fanbHelwwnx paboTtax npu npoBegeHnn
MeTannorpaduyecknx NCCNefoBaHMin NONYYEHHbIX
MaTepuanos, UX MEXaHUMYEeCKMX CBOWCTB, pa3paboTku
pPeXMMOB MX NaacTuyeckon gebopMaumu 1 TepMmyeckom
0bpaboTku. Takxke c NoNyYeHHbIMM
aKcnepuMeHTanbHeIMK bpoHemaTepranamu byayT
npoBefeHbl bannucTuyeckme ncneitaHusa. Ha ocHoBe yxe
NofyYeHHbIX Pe3ynbTaToB v pesynsTaTos, KoTopblie byayT
noflyyeHbl B lanbHelieM, byaeT npovnsBeaeHa
KOpPeKT1pOBKa TexHoAorMKn 1 paspaboTtka
pekoMeHfauunii Ans noayyeHus bpoHeMaTepuanos.

PE3SYJIBTATbI
NCCNEOOBATESTbCKOW
PABOTbHI, [MTOJTYHEHHbBIE
B 2018

M Ananus TexHonorui cosgaHua bpoHemaTepranos

M nopBop coueTaHuin Nap «aucnepcHas 4actuua -
MeTanauyeckas MaTpuLa» Ans Co3faHnsa akcnepu-
MEeHTaNbHbIX MaTepuanos;

M TepMoavHaMmnyeckoe MOAENVMpoOBaHWe B3auMosen-
CTBWS AMCTMEPCHBIX YaCTUL, U METanIM4eckux
pacnnaeos;

M coseplieHcTBOBaHME MOAENM, MOAENMPOBaHME
C y4eToM nokasaTefel ANTeRHbIX NPOLLEeCcCoB;

V] skcnepuMeHTanbHble bpoHeMaTepuansl, M3roToBseH-

Hble C Y4eTOM paHee NpoBefeHHbIX paboT.

- 3 Eoey -
MUKpOCTPYKTypa NMonyyYeHHbIX OTAMBOK: a — oTameka N°T1; 6 — otnmeka N2, x60

o}
Ctpyktypa otnmekmn N°2: a — obwmin Bua, x300; 6, B - cnoxHble BKIOYEHWS, 0bpa3oBaHHble
B3anmopencTemneM kapbuaa bopa n aneMeHTaMmn MeTannmyeckoro pacnnaea, x3000

100
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FPAHT NPE3UOEHTA POCCUUCKOU OEOEPALIUMN

),

TutaHoBbIN cnnaB. TiAl6V4
obnapgaeT KOMMNIEKCOM
CBOWCTB, ONpeaensoLmnum
€ro LuMpoKoe NpuMeHeHue,
B TOM YucJie B @a3pOKOCMU-
Yyeckon U MeauLMHCKOMN
oTpacnsix, Bcnepcreme
4yero NpUMeHeHWe MeToaa
CeNleKTUBHOIO Jla3epHoro
cnnasnexnus (SLM)

LNS U3roToBJieHUs
heTaneun u3 3Toro crnjaea
BeCbMa aKTyaJibHO.

NYBAWUWKALMUMU

Hay4HbIX
cTaTteun

J0KJ1afo0B
Ha MeXayHapOoAHbIX
KoHpepeHLuax

WHAEKCUPOBAHMWUE

cTaten
B Scopus/

cTaten

CEJIEKT

NCCJIELOBARHNE
/IBHOI' O JIASEPHOI O
CIJTABIEHWA TVITAHOBOI O

CIJTABA TIAL6VA

SALAYN
[TPOEKTA

2 Onpepenexune pexvMa CenekTMBHOro
N1a3epHOro CnaaBeHns ¢ codeTaHnem
napameTpos npouecca (Laser power,
Layer Thickness, Hatch Space, Point
distance, Exposure time, Vertical
Shrinkage, Horizontal Shrinkage, Base
Plate Preheating, Focus Offset],
obecneunBaloLLero nosyyeHune
NJ0THOW CTPYKTYpbl MaTepuana,
OTCYTCTBME MENKUX U KPYMHbIX 0P,
obpasoBaHHbIX B pe3ysbTate balling-
addeKTa M He,OCTaTOHHO Pa3BUTON
BaHHbI pacnnasa.

2 Onpepgenexve onTMManbHOM cTpaTerum
LWTPUXOBKM CNOS NOpOLLKA Sla3epHbIM
nyyoM: stripe hatching, meangp,
waxmatHag, offset filling hatch;
onpefeneHve napaMeTpos oNTUMasb-
Ho¥ cTpateruu (stripe width, stripe
angle, angle increment, stripe overlap,
contour space, chessboard
confuguration, field output order,
offset hatch),nozsonaowmx nonyunts
MaTepuan ¢ OTHOCUTENbHOM MOTHOC-
Tl 99 % 1 Bbile, C OTCYTCTBUEM
TPELLMH U MUKPOTPELLMH, BbI3BaHHbIX
OCTaTOUYHBLIMU HAMPSKEHNAMN.

2 Vcnonb3ys noayyeHHble oNTUManbHble
PEXMMBI, U3rOTOBKTH 06pa3Lbl
MaTepuana Ans MexaHnyeckmx
MCMbITaHWIA: Ha pacTaXXeHue,

Ha ckaTue, Ha TBepAOCTb, Ha M3HOCOC-
TOMKOCTb.

2 OnpefeneHne oNTUMasnbHOM cTpaTerum
LWTPUXOBKM CNOSI NOPOLLKA Jla3epHbIM
NYYOM 19 TOHKOCTEHHbIX U3L4ennit,
NO3BOASIOLLMX MONYUNTE MAOTHbIN
MaTepuan C HU3KOWM LWepoxoBaToCTbio,
BbICOKOW yNpyrocTbio.

PykoBoauTenb npoekta - KaHAMAAT TexXHUYeckux Hayk P.M. bantumepos

OXKNILAEMbBIE
PE3YJIBTATDI
[TPOEKTA

Ycnex afiuTUBHbLIX TeXHON0MMIA (B TOM
yucne TeXHONOrMU CenekTUBHOMo
nasepHoro crnnasnenns (SLM))

B Ka4yecTBe ajlbTepHaTUBbI
TPaAMLMOHHBIM Cocobam 13roToBeHNs
MeTannnyecknx getaneit 3aBucuT ot
paboTbl UccnefoBaTeneit, NPOBOANMOW

B HacToslee Bpems. Manenns,
nonyyaemble MetofoM SLM,

Ha CerofHALWHWIA feHb UMeloT paj
HeLOoCTaTKOB, TakMX Kak: MOPUCTOCTb,
0CTaTOUHbIE HaNpsKeHWs,
LLepOoX0BaTOCTb, aHM30TPOMHOCTb
CBOWCTB, He0CTaTOYHas TOYHOCTb,
HeobXxo4MMOCTb B MocheayioLLe
obpaboTke. BonbWMHCTBO 3TUX
HeLOoCTaTKOB MOXHO pellnTb NofbopoM
ONTUManbHbIX PEXMMOB CNaBNeHus, 4to
TpebyeT 3HaUYNTENbHbIX TEOPETUYECKNX

1 IKCMEPUMEHTANbHbBIX MCCAeA0BaHWA
Kaxgzoro meTanna v cnnasa. daHHoe
nccnefoBaHne NOCBALWEHO
CeneKkTUBHOMY Nla3epHOMY CMJIaBEHMIO
TuTaHoBoro cnnaea TiAl6V4

1 NpeanonaraeT ciefyoune pesynstathl:
D MoNyyYeHre HOBbIX HaYUYHbIX 3HaHWI

0 Mpoueccax, NPonUCXoAsALLIX

npu CeneKTBHOM Na3epHOM

cnnaBfAeHny TUTAaHOBOro CNaBa

TiAl6V4 (MHTEHCMBHOCTL NpoLeccos,

LOCTUraeMble TeMnepaTyphbl, BANSHWE

sddekTa MapaHroHu Ha npouecchl);
S TMoNyYeHre HOBbIX 3aKOHOMEPHOCTEN,

CBSA3bIBaOLLMX NapaMeTpsl

CeNeKTUBHOrO S1a3epHOro CnaBaeHus

cnnaga TiAl6V4 co cBocTBaMM

NosyYeHHbIX U30enni (3aBNcUMocTb

OTHOCUTENbHOM MNAOTHOCTU 34NN

OT YAEbHOI 3HEeprun NasepHoro



N3NyYeHNs), 3aBUCUMOCTb OCTATOYHbIX HAMPSXKEHNA
B 0bpasuax oT cTpaTerum WTPUXoBKMJ;

2 onpefeneHne pexxnMoB CeNeKTUBHOMO Na3epHoro
cnnasnenus cnnasa TiAl6V4, no3BongioWwmMx NoayYnThb
MaTepvan C 0THOCUTENbHOM NoTHOCTbIO 99 % v BbIWe,
C OTCYTCTBMEM TPELLMH, MUKPOTPELLUH U NOop.

[MTEPCITEKTNBbI
[TPAKTUHECKOI O
NCIOJIbSOBAHNA

TuTaHoBbIN cnnas TiAl6V4 (oTeuecTBeHHbIM aHanor -
cnnas BTé) obnagaeT KOMNIEKCOM BaXHbIX CBOMCTB:
NAacTUUYHOCTb, BblCOKas yAeNbHas NpoYHOCTb
1 KOPPO3MOHHas CTOMKOCTb MpW BBICOKMX TeMMepaTypax,
BbICOKasi CBApWBaEMOCTb 1 KOBKOCTb, BbICOKas
BroCcoOBMECTMMOCTb. 3TNM 0OBACHAETCH ero WHpoKoe
NpUMEHeHWe B pPasiMyHbIX OTPACasX, HaumMHas
C a3poKOCMUYeCKo (feTanw ra3oTypbuHHbIX
ABurateneit), 3akaHunsas MeIMUMHCKON (xupypruyeckue
W cToMaToflornMyeckre MMnNaHTaHTbl). TexHonorms
CenekTMBHOro nasepHoro crnaenerus (SLMJ) nozsonaer
nofyyaTb AeTann CNOXHOM GOpPMbl METOAOM MOCOMHOIO
CneKaHWs MeTanIM4yeckmnx NopoLLKoOB, YTO 3HAYNUTENbHO
YCKOPSIET MOJIyYEHME HOBbIX U 3KCMEPUMEHTaNbHbIX
fneTanen, a Takxke CHMUXaeT CTOMMOCTb U3T0TOBAEHNS
YHUKANbHbIX N3NV, HaNpUMep MHANBUAYANbHbBIX
MMnnaHTaHToB. Taknm obpasom cnnas TIALGV4A aBnseTca
naeanbHbIM KaHOULATOM aKTUBHOMO MCMOb30BaHUA
B TexHonorum SLM, ofHako, kak nokasanu
MccnefoBaHNUs, Npu CNnasieHny AaHHoro cnnasa
C MCNONb30BaHNEM BbICOKWX YAENbHbIX MOLLLHOCTEN
(470 HEObX0AMMO 419 NOSTYHEHNS MIOTHOR CTPYKTYPHI
6e3 nop) conpoBoXaaloTCH 3HAYUTESIbHBIMU OCTAaTOYHbIMM
HanNpPs>KeHUAMU, NOABAEHNEM TPELLMH U MUKPOTPELLMH.
PelweHwne faHHon npobnemMbl BO3MOXHO 3a cyeT
ONTMMU3aLMN PEXMUMOB CMIaBAeHNS, 3T0 MO3BONNT
YBENWYUTb BbIMYCK NpoayKuuu, byaeT nonesxo
[15 HayYHbIX MCCNef0BaHN B a3pOKOCMIMYeCKon
M MeAMLMHCKON oTpacnsx.

PE3YJILTATBI
NCCNELOBATE/ILCKOW
PABOTbI, TOJTYHEHHbBIE
B 2018 .

VI OnpeneneHbl pexuMbl CENEKTUBHOIO 1a3epHOTo
cnnasnenus cnnasa T1AL6VA ana nonydeHns
TOHKOCTEHHbIX fieTanei (MUHUMabHas noslyYeHHas
rapaHTMpoBaHHas TonwmHa 0,22 MM, npu 3T0M
LOCTUTanvCh BEAMYMHbI LLIEPOXOBATOCTM MO NapaMeTpy
Ra menee 10 MKM).

M ViccnenosaHa MUKPOCTPYKTypa NonyyeHHbIX 06pa3Lios.
MuKpoCTpyKTypa MMeeT MeNKoAMCNepPCHbIN
MapTEHCUTHbIN xapakTep, WWPUHa UM MapTeHCUTa
nopsigka 1 MkM, gnvHa — o1 50 go 150 MkM.

M VccnepoBaHo BAVAHWE PEXXMMOB TEPMUYECKO
06paboTky Ha MUKPOCTPYKTYPY U MexaHnyeckmne
CBOWICTBa Nosly4YeHHOro MaTepuana. Yeenmyerume
TemMnepaTypbl ¥ AAUTENBHOCTA TEPMUYECKOI
06paboTky NpUBOAWT K YKPYMHEHWIO MUKPOCTPYKTYPbI,
CHUXXEHWIO TBEPAOCTU ¥ Npefena npoYyHocTu.

M MonyyeHbl 3aBUCUMOCTI MEXAHUYECKMX CBOMCTB
obpasuyos 13 cnnasa TiAL6VA, nonydYeHHbIX METOAOM
CeneKTMBHOrO Na3epHOro CNaaBAeHMs, B MCXOLHOM

He TepMoobpaboTaHHOM COCTOAHUM OT TemnepaTypsbl
NpoBefeHUs UCMbITaHWI. VcnbiTaHna NpoBoAMAnCh

no Temnepatypsl B 350 rpagycos Llenscus, koTopas
CYMTaeTCs MakCUManbHOW TeMnepaTypol akcnayaTaunm
cnnasa TiAl6V4. Ha Bcex paccMaTtprBaeMbix
TemnepaTypax npefen NpoYHOCTM 0Ka3asncs Bhile, YeM
Ins KoBaHoro cnnaga. [Tpu Temnepatype 350 rpasycos
Llenscus npepen npoyHoctn coctasmn 837 Mfla,
koBaHbIN TIAL6VA npu Takol TemnepaType MeeT Npeaen
npoYHocTu nopsigka 515 Mlla.
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Pa3paboTaTtb 1 peanuso-
BaTb camMoobyyaroLuytocs
CMCTeMy aBTOMaTU3UPO-
BaHHOrO NPOEKTUPOBaHUA
BbICOKOCKOPOCTHbIX
onepauuin pns cTaHKoB
cyny.

NYBAWKALMUMU

1 3 Hay4HbIX
cTaten

cBMAeTeNbCTBa
0 peructpauuu
nporpaMMbi

WHOEKCUPOBAHUE

cTaTby
B Scopus

B Web of Science

OXVMIOAEMbIE
PE3YJILTATDI
[TPOEKTA

[MnaHvpyeTcs paspaboTaTb
nporpamMMHbIi MOAyNb, 6asvpyloLmincs
Ha MeToAVKe NpoeKTMpPOBaHUS

OnNTUMasibHOro Unkna BbICOKOCKOpOCTHOM

o0bpabotku gns ctankos ¢ YIY. Linkn
N03BOJISET HA OCHOBE BBEAEHHbIX
NPOEKTUPOBLLMKOM aHHbIX pa3paboTaThb
abPeKTUBHbBIN 1 Hanbonee
NPOUN3BOANTENBHbIN LKA
BbICOKOCKOPOCTHOM 06paboTku

Ha cTaHkax c YIY. PazpaboTaHHbin
MOZy/b NpeaHa3HayeH Ans MHXeHepoB-
NpOrpamMMmMCTOB Ha MaLLMHO-
CTPOUTENBHbIX MPEANPUATUAX, a Takke
MOXET OblTb MHTErp1poBaH

B CAM-cucTemy anqa ero fanbHeiwero
MCMNONb30BaHMS.

[TEPCMEKTVIBbBI
[TPAKTVHECKOIO

NCHNOJIb30BAHNA

Pa3pabotarHoe nporpaMmHoe
obecneyeHune HaifeT cBoe NprMeHeHVe
Ha BbICOKOTEXHOSOMMYHBIX
MaLLMHOCTPOUTENBHBIX NPEANPUSTUSX, FAe
MMEIOTCS KpyroWnnoBasbHble CTaHK
C YUCNOBBIM MPOrPaMMHBIM yrpaBfeHeM
(4Y). MprmMeHeHre NporpaMMHOro
obecneyeHnst MO3BOAUT NOBbICUTL
MPOV3BOAUTENBHOCTb U 3HAYUTESBHO
CHW3UTb NPOLEHT BpakoBaHHbIX V3Aenuii.

CAMOOBYHARLWAACH CVICTEMA
ABTOMATNSMPOBAHHOT O

[TPOEKTVPOBAHINA
BbICOKOCKOPOCTH
HITA CTAHKOB C YTy

bIX OMEPALNI

PykoBoauTenb npoekTa — [OKTOP TeXHU4YeCKUX Hayk, npodeccop A.A. [IbsikoHOB

PE3YJIBIATbI
VICCJTELOBATE 1b-
CKOVI PABOTH,
[TOJTYHEHHbBIE

B 2018 r.

B pesynerate BbINOAHeHWs pabot
pa3pabotaH NporpaMMHbIA MofyNb
NPOEKTUPOBaHUS LKA
BbICOKOCKOPOCTHOM 06paboTki Ha CTaHKax
¢ Yr1Y, npoBeaeHo 1ccnenoBaHve BANSHASA
>KECTKOCTU TEXHONOMMYECKOI CHCTEMBI
Ha NPOU3BOANTENBHOCTL
BbICOKOCKOPOCTHOIA OrepaLyn 1
cHopMMpOBaHbl pekoMeHIaLMK No
NPOEKTVPOBAHWIO BbICOKOCKOPOCTHBIX
onepaunii Ha craHkax ¢ YrY, a takke
onpefiesieHbl HarnpaBeHns aBToMaTu3aLm
[iaHHbIX PAaCYeTOB Ha OCHOBE MpUMEHeHNs
CAM-cwctem. OcHoBoW 15 peanmn3aLmn
Mogyns sBnsieTcst paspaboTaHHas
aBTopaMn MeTofyKa NMPOeKTVPOBaHUS
LMKII0B BbICOKOCKOPOCTHOM OrepaLmu
wnmdoBaHWs As cTaHkoB ¢ YITY,
NO3BONSIOLLIAS PACCHMUTLIBATL PEXMMBI
0bpaboTkn ¢ aBToMaTUHeCKUM
popMMpoBaHYEM KONMYECTBA CTyMeHel
umKna.

MAPTHEP
MPOEKTA

M 000 «Ypanbckoe otnenerre ADEMs .
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MNMopanok dopMMpoBaHMA ONTUMANBHOMO LIMKA BbICOKOCKOPOCTHOM 06paboTki Ha cTaHkax ¢ YITY
(S - papuansbHasa nofava WAMGOBANLHOMO Kpyra MM/MUH; Smin - MUHUMAaJIbHAA pafiManbHan
nogada wnundoBanbHOro Kpyra no nacnopTy cTaHka; S1 - HayanbHasa pafavanbHas
nogava wWindposanbHoOro kpyra MM/MuH; I - yaanaemsiii ¢ 3aroTosku npunyck, Mm; Mmax -
MaKCMManbHbIM NPUNYCK yaanaeMblld ¢ 3aroToBku, MM; Mo - MUHUMaNbHbIV NPUMNYCK YAanaeMblit
C 3aroTOBKU, MM; hnpux - F1ybuHa gedextHoro cnos (npuxoral, Mum.)
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POCCUMCKUUN ®OHA ®YHAAMEHTAJIbHbIX UCCJIEAOBAHUN

B.H. AneeBa

Llenbto npoekTa aenseTcs
nccnepoBaHue ¢ NoMoLLbio
KoHUenuuu Q-geTepMMHaHTa
pecypca napansienvsma
YMCNeHHbIX anropuTMOB U
ero peanu3auuu Ha
napasiesibHbIX BbIYUCIIN-
TeNbHbIX CUCTEMaX.

NYBAWUWKALMUMU

Hay4HbIX
cTaTteu

LOKIaf0B
Ha Hay4HbIX
KOHpepeHLMsX

cTaTbu
B Scopus

cTaThs
B Web
of Science

cTaTten

METO/ VICC/IELOBA
PECYPCA MAPANIES
UUCSIEHHbBIX ATOP
A CYMEPKOMMbIOTE
KOAN3AMH HA OCHOBE

KOHLIEMUMM Q-AETEPMUHAHTA

SALAYV
[TPOEKTA

O PaspabortaTb MeTonbl AN aHanmsa
pecypca napaniennsama YncieHHbix
anropuTMOB Ha OCHOBE KOHLEMLMK
Q-peTepMUHaHTa.

2 BbINonHUTL NporpamMmMHyto
peanv3auunto paspaboTaHHbIX METOAOB
IN19 aHanusa pecypca napannenvama
YMCIEHHbIX aNrOpPUTMOB 1 MPOBECTY ee
JKCMepuMeHTanbHoe nccnefoBaHme.

2 PaspaboTaTh pacluvipeHHyto Moaenb
KoHuenuuu Q-aeTepMUHaHTa ¢ Lesbio
ydyeTa noTepb, BO3HUKAIOLLMX
npu paboTe ¢ NaMATbIO NPU BbIMOAHEHN
anropuTMa Ha napasiesnsHoi
BbIYMCIIMTENBHON CUCTEME, 1 MPOBECTY
ee aKCnepuMeHTasbHoe 1ccnefoBaHue.

OKVMIOAEMbIE
PESYJIBTATbI
[TPOEKTA

Ha ocHoBe ncnonb3osaHus equHoro
ONMCaHMs YNCIEeHHbIX anropuTMOB —
npefcTaBieHUs anropuTMoB B popme
Q-peTepMuHaHTa NNaHUpyeTcs pelieHne
CneayoLUmnxX BaxHbiX Npobiem, CBA3aHHbIX
c 3pPeKkTUBHON peanusaumei
anropuTMOB Ha NapannesbHbIX
BbIUMCANTENBHBIX CUCTEMAX:

S aBTOMATU3MPOBaHHbIM aHanus pecypca
napannennsmMa YnCcneHHbIx
anropuTMOB, YTO [ACT BO3MOXHOCTb
nccnenoBaTb pecypc napannennsma
M060Oro YNCNEHHOIO anropuTMa,

a Takxke ona noboro knacca

anropuTMOB, peLlaloLLnX OflHY U Ty Xe

H /1A
N3MA
/I TMOB
PHbII/

PYKOBODMTeﬂb npoekTa — KaHaunaat (I)VIBMKO-MaTeMaTVI‘-IeCKMX HayK, OOUEeHT

anropuTMmuyeckyto npobnemy,

HaXo4WTb afiroOpUTM C JyYLLINM

pecypcoM napannennsma;

2 peanusauus pecypca
napanfnennaMa YNCNeHHbIX
anropuTMOB Ha napanfienbHbiX
BbIYUCANTENbHBIX CUCTEMAX.

B HacTosLLee BpeMs KoHLEeNuMs
Q-peTepMuHaHTa AaeT BO3MOXHOCTb
nccnenoBaTh TOSIbKO MalLMHHO-
He3aBMCKMble CBOICTBA anropuTMOB,
0[HaKO He yuynTeiBaeT ocobeHHOCTH
BbINOJHEHWS anropuTMoB
Ha napanienbHbIX BbIYUCAUTENbHbIX
cuctemax. OxupgaeTcd, 4to
pacliMpeHHas MoLesb KOHUEeNumnn
Q-peTepMmUHaHTa pewwnT 3Ty 3aaa4y,
4TO NO3BONNT Hanbonee NoaHO
MCNnonb30BaTb PeCypc napasinennsma
YUCNEHHbIX anropuTMOB NMPU KX
BbINOMHEHWUW Ha NapanienbHbIX
BbIYMCINTENbHbIX CUCTEMAX 1 TEM
CaMbIM MOBbLICUT 3DPEKTUBHOCTbL KX
peanusauuu 1 byaet cnocobcTBoBaTb
noBbllWeHMo beicTpogencTamsa
napannenbHbIX BbIYNCINTENbHbIX
cucTeMm.

[EPCTEKTNBbI
[TPAKTHECKOIO
CTOJIB30BAHNA

Mcnonb3oBaHue HayyHbIX
pe3ynbTaTos, KoTopble
npennonaraeTcs noay4mnThb
npu BbINOSHEHUN NpPOeKTa, AacT
BO3MOXHOCTb pa3paboTumky
nporpaMMHoro obecneyeHuns ans
napanienbHbIX BbIUMCANTENbHBIX
CUCTEM UcCneoBaTh pecypc



napannennsma nprYMeHseMblX YUCAEHHBIX aropuTMOB,
BbIOMPaTh M3 HUX anropuT™ C NYYLWKM PeCypcoM
napannennsma, a Takxe paspabotaTb A1 BbibpaHHOro
anroputMa apbeKTUBHYO NPOrpaMMHyto peanmnsaumio.

PE3YJIBTATDI
NCCNELOBATE/ILCKOW
PABOTbI B 2018 .

M Paspabotara nepsast Bepcua NporpamMMHoil
CUCTeMbl, peanunayioLleit MeToabl ANA aHanmsa
pecypca napannennama YUCNeHHbIX anropuTMoB,
nonyyeHHble B 2017 rogy, 1 nposefeHo ee
aKkcnepuMeHTanbHoe nccnefosaHvie. OHa nonyynna
HasBaHue «Q-cuctema». Q-cuctema NpegHasHaveHa
I8 UccnefloBaHWs pecypca BHYTPEHHEro
napannennama nboro YNCNEHHOro anropuTMa.
Kpome Toro, oHa gaeT BO3MOXHOCTb BblbpaTh
aNropuT™ C NyYWmM pecypcoM BHYTPEHHErO
napaniennsmMa v13 HeckoNbkunx anropuTMosB,
peLlaoLLMX O4HY M Ty e anropuTMUyeckyto

rams on ‘the

Eongik Lyl Siabs Unsmrmiy (Haborsl Nemack Lnssreiz)
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Loknan Ha MexayHapoLHOW KoHbepeHL MK

npobnemy. B HacTosee Bpemsa Q-cuctema
Haxo4WTCS B OMbITHOW 3KCMyaTaumu.

M HopabotaHa pacwvpeHHas MOfAesb KOHLENumum

Accelsration

Q-peTepMUHaHTa € y4eToM pe3ynbTaToB anpobaumnn
ee npototuna, nonyyeHHoro 8 2017 rogy. ns
anpobaumm bbIn MCNoNb30BaHbl METOLbI PeLleHNs
CETOYHbIX YPAaBHEHW C ManbiM 1 BObLIMM pecypcom
napannennsMma, a Takxe anropuTMbl,
Q-peTepMUHAHTbI KOTOPbIX MMEKT CHOXHYH
CTpyKTYypy. [poBefeHHble CCNefoBaHums, Kak

n nceneposanna 2017 ropa, nokasanu, 4to
NPUMEHEHME K y4aCTBYIOLLMM B 9KCMepUMeHTax
anropvTMam NpoToTMna pacllMpeHHOoW MOaenn
KoHuenuuu Q-fgeTepMUHaHTa ¥ OCHOBAHHOIO Ha HeM
MeTOAa NPOeKTMPOBaHWA NapasieNbHoR NporpaMmel
aBnsetca addekTMBHLIM. KpoMe Toro, Ha ocHoBe
nceneposannit 2018 roga MoxHO cenaTb BbIBOJ, YTO
YMCNEHHble anropuUTMbl YCTPOEHbI Tak, YTo
MCNoNb30BaTh A1 HUX BCE COCTaBngAoLLME
paclyvipeHHo Mofenn koHuenumnv Q-netepMnHaHTa
He Bcerpa uenecoobpasHo. BeluncnntensHole
9KCMEePUMEHTEI MPOBOAMANCE Ha CynepKoMmbloTepe
«TopHapo HOYply».
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POCCUMCKUUN ®OHA ®YHAAMEHTAJIbHbIX UCCJIEAOBAHUN

MpoekT HaueneH

Ha CMCTEMHOE U3y4YeHune
npoLeccoB pasBUTHUS

1 pyHKLMOHMPOBaAHUSA
MOCKOBCKOM OBLLMHbI
pPUMO-KaTONMKOB

B KOHTEKCTE NepBbIX
ONbITOB MOAEpHM3aL UK
CTpaHbl, YTO Npegnonaraet
pelieHue Bonpoca 06
yyactum NMaTtpuka lopaoHa,
BJIMATENbHOIO MHO3EeMLA

M oCcHOoBaTeNs Katoaunyec-
KO LuepkBu MockBbl,

B AAHHbIX NpoLeccax.

B pamkax npoekTa peliaeT-
csl opurnHanbHas npobne-
Ma BJIUSIHUS PeJIMTUO3HOM
JIMMHOCTU Ha CTaHOBJIEHUE
rocynapCTBEHHO-
LLepKOBHbIX U MeXXKOHpec-
CUOHaNbHbIX OTHOLLUEHWUN

B Poccun koHua XVII B.

NYBAUWKALMUMU

Hay4HbIX
cTaten

cTaThbd
B Web
of Science

CTaTbW

CATOJTNHECKAS
COHUA XVII BEKA

SALAYV
[TPOEKTA

2 AHanus npoueccos pa3sBuTus

MOCKOBCKOW pUMCKO-KaToan4eCKon
06LUIVHbBI B TECHOW CBA3M C NPaBOBOWN,
couManbHOW 1 KynbTypHON
TpaHcpopmauwmen Poccuum B koHue XVII
cTonetus.

BeisiBneHve pennrnosHoro obnnka

1 YPOBHSA KOH(MECCUOHANBHOMN
moTuBaunn Matpuka fopfoHa, oleHka
ero ponv B GopMm1poBaHUM PUMCKON
0bLWMHBI 1 NpeofoeHnH
npaBOCNaBHO-KaTONNYECKMX
NpOTUBOPEYUI.

BoccospnaHune coumansHo-
NCUXONOrMYeCKOro NopTpeTa
MOCKOBCKMX KaTONIMKOB, PaCCMOTpeHMe
MX y4acTUs B TOCYAAPCTBEHHbIX

1 coumanbHbIx NpeobpasoBaHMsX
Poccuun yepes npunsMy 3anafHbix
PENUTMO3HbIX LLeHHOCTEN.
NccnepoBaHue peakumm
npasocnasHoro obuiectsa (B nepsyio
ouepenb geatesen PrL)

Ha CTaHOBJ/IEHMNE KaTONMYeCcKom
0bumHbI B MockBe, oLleHKa ponu
nocneAHen B pa3BUTUM NapTHEPCKOW
MOZenv MexKoHdeCCUoHanbHbIX
oTHoWeHu B Poccuu.

PackpbiTvie B3avMocBA3ein Mexmy
cneunduryeckmMm napaMmeTpamm
bYHKLMOHMPOBaHNSA MOCKOBCKOM
KaTtonuyeckon obuwmHbl koHua XVII B.
1 XapaKTepoM poCCUIACKON
MOAEepHU3aLUN.

OBLLIMHA

PykoBoauTenb npoekTa - AOKTOP UCTOpUYeCcKuX Hayk, aoueHT A.H. AHapeeB

OKVIOAEMbIE
PE3YJIBTATbI
[TPOEKTA

VcTopryeckas pekoHCTpyKLMs
MOCKOBCKOW pUMCKO-KaTONNYeCKo
o0bwmHbl KoHua XVII ctoneTtns
1 TeopeTuyeckoe obocHoBaHKe
cneunduyeckmnx 4epT pa3suTns
PENUNTMO3HbIX CTPYKTYP B M3HaYasbHO
BpaxaebHOM K HVM COLMOKYNBTYPHOM
OKpYy>XeHun. [onyyeHne HOBbIX
HayYHbIX JaHHbIX O NpoLeccax
CTaHOB/IEHNA MEXKOHBECCHOHaNbHbIX
1 rocyf,apCTBEHHO-LLePKOBHbIX
OTHOWeHM B Poccnn Ha paHHeM
3Tane eBponen3aLun, a Takke HoBbIX
CBefeHWI 0 B3aNMOCBSA3AX PYCCKOW
1 3anafHOeBPONEeNCKON Peanrno3HbIX
KynbeTyp. PaclumpeHune npefcraBneHui
0 PeNNr1O3HbIX MapameTpax IMYHOCTK
BblAAIOLLErocs BOEHHOr0
1 rocynapcTeeHHoro geatens Poccuun
BTOpoi nonosuHel XVII B. MaTpurika
fophoHa.

[TEPCIEKTVIBb
[TPAKTNHECKOIO
CTAJIB30BAHNA

MeTopnbl MccnenoBaHUA 1 ero
pe3ynbTaTbl MOTYT ObITh UCMOB30BaHbI
B X0 CUCTEMHOMO aHanm3a
napaMeTpoB POCCUIACKON
mogepHusaumm XVII-XVIII BB. Beisogebl
MOTYT HANTW NpUMEHeHWe Npu



peLleHNN KOHKPETHbBIX UCClefoBaTeNbCKUX 3aday B
061aCcTN NCTOPKIK PYCCKOM KyAbTYpbI,
MEeXKOHpeCCHoHanbHbIX OTHOLLEHWI, rocyaapcTsa u
npaBa, AMNAOMaTUN U BHELHEW NOANTUKN.

PESYJILTATBI

NCCNEOOBATESILCKOW

PABOTBI B 2018 .

V] PekoHCTpyKLMS COLManbHO-MCHX0I0rMYecKoro
06/1MKa MOCKOBCKMX KaTOMMKOB (MOCTOAHHbIX YIeHOB
obunHbl) Ha nexogpe XVII B, Mpy oMol MeToaa
npoconorpaduu. BeiacHeHOo, 4To TMAMYHbIN
MOCKOBCKMIA KaTonnk bbln npefcTaBneH
3anagHoesponeiilemM bnaropogHoro
NPOUNCXOXKIEHNS, YENOBEKOM CEMENHBIM, YCMeBLINM
yKopeHUTbCH B «MockoBUM», 06pasoBaHHbIM
1 CBefyW MM B CBOEI Npodeccuu, 3aHMMaBLLINM

(B BOEHHO-TEXHOIOMMYECKOM U KYNBTYpHO-ObITOBO
cdepax). M. fopaoH, M. Mensuc, P. Wrpacbypr, Ox.

Jlnma, K. Tpare cbirpanu ko4eByio posb B CO3AaHNUN

v nopaepxaHun 0coboro KaHana NPOHUKHOBEHUS
B Poccuio 3anagHoeBponenckmx BOEHHO-
VHXeHepHbIX naei (T. H3. «<MUANTapHOro
WHTENNeKTyanmsma»). TpaHcaupys csou
npodeccroHanbHble 3HaHWA 1 YMEHUs, a Takxe

NCcnonb3yqa Wwmnpokne colnanbHble N MeXAYyHapo4Hble

CBSI3M, YeHbl KaToNMYyeckom O6LLJ,l/IHb| yxe

B nocnenHen tpeTn XVII ctonetns aktmeHo cbnunxanu

Poccwto co ctpanamu 3anagHon EBponbl.

M VicTopus obuimHbl nokaseiBaeT, 4to B Poccum KoHua
XVII B. bbina n3bpaHa akyMeHUCTUYECKN
OPUEHTMPOBaHHasA MoJeNlb MOAepHM3aLVU, NprYeM
MPOM30LLN0 3TO NPW HEMOCPEACTBEHHOM YHacTun
kaTonvKkoB. Byayun KpynHbiMK areHTaMu
eBPOMeNCcKOro BANSHMUSA, MOCKOBCKME KaTONNKK elLLe
[10 NMepBbIX caMoCToATeNbHbIX Waros [leTpa | cBoel
npodeccroHanbHOM 1 coLnanbHol 4edTeNbHOCTbIO

obo3Hayvanu BekTop byayLlen TpaHcopMaLmm
«MockoBuun». BecbMma Benuko bbino nx 3HaveHve

B CO3JaHMV cBOe0bpa3HoW COLMOKYNLTYPHON Cpefbl,
B kKoTopol byayuwimii MNeTp Benukunii Bel3peBan kak
NoAUTHIK.

[TAPTHEPDBI NMPOEKTA

M Poccuiickuii rocylapcTBEHHbIN apXWB APEBHNX aKTOB

BblCOKOEe colyanbHoe nosoxeHne. CoumnanbHble
KayecTBa MOCKOBCKMX KaTONIMKOB Npefonpeaenuimn
NX aKTMBHOE y4YacTue B MofepHu3aumnmn Poccun
B POJIM OCHOBHbIX MPOBOJHNKOB MOZEPHM3ALMOHHbIX
MHULMATKB, a TakXe 1X yCKopuTenei.

M YcTanoBneHo, 4To BEpyIOLLMe MOCKOBCKOrO KOCTea
B kKoHUe XVII B. okasanu HenocpeacTBEHHOE,
bukcrpyemoe B UCTOYHMKAX BANSHWE Ha BbIbOP

nyTen pocCUINCKOWM eBponen3aumnn 1 BHeCIun (Mocksal;
OLLYTUMbIA NONOXWTENBHBIN BKAL B peannsaumio M HauwnonansHas 6ubnunoteka Yewckoit Pecnybaviku
PaHHWUX MOAEPHM3AUMOHHbIX NNAHOB NPaBUTeNbCTBA (Mparal.

Matpuk (MeTp Mearosuu) fopaoH (1635-1699).
HewnsBecTHbIN xypoxHKK XIX B.

KaTonuueckuit xpam cB. Tpousl B Mockse.
Pucyrok 1706 1. 13 [OHECEHWI Me3yWUTCKMX MUCCUOHEPOB.

Morwuna Matpuka lopaoHa v ®patua JlepopTa Ha
BeeperckoM knapbuule (nepeHecena 8 1877 1. u3

Hewmekoit cnoboasl) A.H. Benya. B Hemeukon cnoboge (1911)
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POCCUMCKUUN ®OHA ®YHAAMEHTAJIbHbIX UCCJIEAOBAHUN

MpoekT HanpaBneH

Ha ycTaHoBneHue pyHaa-
MeHTaJIbHbIX 3aKOHOMEep-
HocTei ¢popMUpoBaHUS
HEeKoBaJIeHTHbIX B3auMope-
NCTBUW B KpUcTannax,
TaKuX KaK ranoreHHsble,
XanbKoreHHble, MHUKTOreH-
Hble U TeTpeJibHble CBA3MU.
B ocHoBe HoBoW cucTtema-
TU3aLuMK 3a10KEH NPUHLMN
aneKkTpodpunbHOro canta
atomoB 14—17 rpynn
Mepuopmueckon Tabnuubl
0.U. Menpeneesa.

NYBAWUWKALMUMU

Hay4Hble
CTaTby

AoKnapos

Ha Hay4HbIX
KOHpepeHLMsX

cTaTby
B Scopus
n Web of
Science

CTaTbsA

OXKVMIOAEMbIE
PE3YJIBTATb
[TPOEKTA

[MpoekT HaleneH Ha paspaboTtky
KONMYeCTBEHHON MOAENN, MPUTOLHON
IJ19 OLLeHKW CUbl HEKOBANEHTHOrO
CBf3blBaHWS B KpucTannax. [naHupyetcs
pa3paboTka yHWBepcanbHOro Kputepus
Vi BbISIBNEHVE 3aKOHOMEPHOCTEN, KOTOPbIM
cneaytloT NapameTpuyeckme ypaBHeHNs,
CBSI3bIBatOLLME SHEPTMIO B3aUMOLENCTBUN
C XapaKTepUCTUKaMU raforeHHbIx,
XanbKOreHHbIX, MHUKTOreHHbBIX
Vi TeTpesbHbIX CBA3EI B MONEKYASPHbIX
kpucTannax. [lepeuncnerHble TnbI
HeKoBaneHTHbIX CBA3el obpa3ytoTcs
B C/leACTBME aHMU30TPONUU
3M1eKTPOCTaTMYeCcKoro noTeHumana,
npusoasLLen kK GopMmrpoBaHuio obnacTu
MOHWXXEHHOr0 3KpaHUpPoBaHUs apa
3N1eKTPOHaMU Ha NPOAOIKEHNM
KOBaNeHTHON CBA3MN.

[TEPCMEKTMBb
[TPAKTUYHECKOT O
NCTOJIbSOBAHNA

[pOrHo3bl CTPYKTYPbl ¥ HEKOTOPbIX
CBSA3aHHbIX C HUMU QU3NKO-XMMUYECKIX
CBOWCTB HOBbIX MOAUMOPPHbBIX
MonvdUKaLWIA MONEKYNSAPHbIX
KPUCTaNIoB, MMEILLMX BblpaXKeHHble
MOTWBbI FaflOreHHbIX, XaNbKOreHHbIX,
MHUKTOTEHHbIX ¥ TETPEsbHbIX CBA3EN.

bIX CBASEN
'BEHHOW OLEHKE CWJ1bl

KORUEMUWA TTHNKTOI EHHBIX,
XAJTBKOTI EHHBIX, TAJTOT'EHHBIX
/I TETPEJTbH
83 KOJIMYEC
HEKOBAJIEHTHBIX
B3AVIMOENCTBUI B KPUCTAJIIAX

PykoBoauTenb npoekTta - fOKTOp XMMunyeckunx Hayk E.B. bapTawesuy

PESYJIBTATB
VICCIIELOBATH 1b-
CKOM PABQTHI

B 2018 r.

Bo BTOpO#t rof, BbINONHEHVS NpoekTa
yAanocb cHopMynMpoBaTh 1eKTPOHHBIN
KPUTEPWIA, OTBEYAIOLLMIA 33 OOHO3HAYHYIO
1 HEMpOTVBOPEUMBYIO KaTEropu3aLyio
ranoreHHbIX, XanbKoreHHbIX, MHUKTOreHHbIX
W TETPENbHbBIX CBA3EN B MOJIEKYNISIPHbIX
Kpuctannax. BeinosHeHo ero TlaTensHoe
TecTMpoBaHWe Ha OBLMPHON rpynne
HeKoBaNIeHTHbIX B3aMUMOLeVCTBII
B KpUCTaniax opraHn4eckyx COefNHEHWN.
[Noka3aHo, 4To ynpolLieHHas ¢opma
3NeKTPOHHOIO KpuTepus, Aomyckatolas 10
aHanM3 Aycno3numn MUHUMYMOB
371eKTPOHHOW MI0THOCTU
V1 3/1eKTPOCTaTNHECKOro noTeHLMana
npy CNeRoBaHNN BLOMb IMHUW CBA3AHHbIX
aToOMOB, MO3BOSISIET OHO3HAYHO
YCTaHOBWTb, KaKoM V3 JaHHOM napbl
aToOMOB MpefoCTaBIAET CBOV
aNeKTPOPUIBLHBIV CalAT, @ 3HAUMT, ANKTYeT
1MSA HEeKOBaNEHTHOrO B3aUMOAENCTBIA.
Kputepwii nokasan csoto
BOCTPebOBaHHOCTb 1 HaAEXHOCTb
B YCNOBMSIX HEABHOW reOMETPUYECKOW
OpMeEHTaLMM 3NeKTPOPUIBHBIX CalToB
aToMoB ¢ bnviskon
3/1eKTPOOTPMLATENLHOCTBIO S...l, okasancs
3HAYMMbIM A1 CNabblx TETPesbHbIX
cBazen Hal-...C B kpuctannax. Kpome
TOrO, HaMW HaKOMeHbl pacyeTHble
[iaHHble A1 MONEKYNIAPHBIX KOMMIEKCOB
W cvcTeMaTv3npoBaHa MHdopMaLms o



33KOHOMEPHOCTSIX B M3MEHEHWI JIOKaNbHbIX CBOVICTB
ranoreHHbIX, XanbKoreHHbIX, MHUKTOrEHHbIX 1 TETPesbHbIX
CBA3eM Ha 0CHOBE QYHKLMI 3M1EKTPOCTATUHECKOrO
noTeHuUMana v noteHumana, LeiCTBYIOLLEro Ha 3MEKTPOH B
Monekyre.

Hulagen hond

[MAPTHEP TMPOEKTA

[ Poccuicknin XMMMKO-TEXHONOMMYECKUIA YHUBEPCUTET
nm. .. MeHpeneesa, MockBa

e beirgen bonil

dispt di!

asyel Dy

paduryeckoe npefcTaBeHvie 3NEKTPOHHOIO KPUTEPUS /1S pacrio3HaBaHNs aToMa,
NPeAoCTaBAAIOLLENO CBOW 371eKTPOPUIbHbIA CalT.

CBepxy BHU3: @) cynepnosnuyist rpaHmLy,
aTOMHbIX HacCetHoB B 3MEKTPOHHOM
MAOTHOCTV W 3NeKTPOCTaTUHECKOM MoTeHLyane
L5 B3aumogeiicTana S...I B kpuctanne
SEJQAC; 6) HampaBneHst BEKTOpoB
rPaVEHTHOMO MOAS 3M1eKTPOCTaTNYECKOro
NOTeHLMaNa; B) KOHTYpHas KapTa 3/1eKTPOHHO
MAOTHOCTU C MexDacceliHOBbIMM CBA3EBLIMY
NYTAMU 11 KPUTUHECKV MW TOUKaMI CBA3N.
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Wnnoctpauus 3D GyHKUMM NoKanM3aumm 371eKTPOHOB, nosydeHHas ¢ nomolbio TOPOND (Gatti
& Casassa, 2016) v 3DPlot (Stash & Tsirelson, 2014), ana kpuctanamdeckoi cTpyktypsl NAKROH.

PacnonoxeHne MUHNMYMOB 3ﬂeKTpOHHOI;1 MNAOTHOCTU [BepTVlKaﬂbHaﬂ MyHKTMPpHaA J'H/\HI/I‘H] M 3NeKTpocTaTn4eckoro noteHunana

(BepTvikansHag cnnowHaa nuHus) Boonb S...| ranorenHoil ceasn B kpuctanne YEWPAR; cTpersika yka3biBaeT Ha aToM, NpefoCTasasiowmii

31eKTPOPUIbHbIN CaT.
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POCCUMCKUUN ®OHA ®YHAAMEHTAJIbHbIX UCCJIEAOBAHUN

Hawwe uccnepoeanue
nocesiLeHo pa3paboTke
Teopun 0606L1eHNUS,
cucTeMaTu3aumm U UHTep-
npeTtauuu obLumMpHoro
3MNUpPUYECKOro MaTepuana,
HaKoMJIEHHOro 3a TPMALATM-
JIETHIOK UCTOPMUIO CyLLec-
TBOBaHUs 3Toro ¢punocod-
CKOro HanpaBieHus.

Ha ocHoBe 3Toi Teopuu
NosIBUTCS BO3MOXKHOCTb
nctopuko-puiocogpckoro
BMAEHUS JAHHOrO HanpaB-
JieHus.

NYBAWUWKALMUMU

Hay4Hada
CTaTbA

CBUAETENIbCTBO
o roc.
perucTpauum

cTaThs
B Scopus

cTaTten
B Web
of Science

OXKNOAEMBIE
PESYJILTATb
[TPOEKTA

2 CpaBHWTENbHO-NCTOPUYECKNI
aHann3 HanpasNeHWi W WKoN
burnocodckon npakTnkm,
NocTpoeHve TUNoNornn

burnocodckon npakTnkm.

2 CpaBHWTENBHO-UCTOPUYECKHUA
aHann3 poCcCUINCKOro 1 MYPOBOTO
onbiTa dunocodckor NPaKTUKK.

2 VccnepoBaHue ocobeHHocTEN
bunocodckon npakTnkm
NPUMEHUTENBHO K KaXA0My Noaxogy,
npencTaBleHHOMY B Hallel
TUNONOrMW Ha OCHOBE aHanm3a
NnTepaTypbl, @ TakXe Ha 0CHOBe
MHTEPBbLIO MM INYHOTO y4acTus
B MHAVBUAYANbHOM UK FPYNMNOBOM
KOHCYNbTUPOBaHWW NpeacTaBuTenei
TOW UM UHON LLKObI
MK HanpasneHns punocodpckon

MPaKTnKn.

S OTKpbITUE NOCTOSAHHO LENCTBYIOLLENO
CeMUHapa, NoCBALLEHHOIO0
nccnefoBaHmio
beHoMeHoNOrMYeckmx
M 3K3UCTEHLMaNbHbIX OCHOBaHWM
coBpeMeHHbIXx dunocodckmx

npaKkTmnk.

TEOPWA W TTPAKTINKA
ONJT0COBCKOTN0
KOHCYJIBTMPOBAHNA:

KOMMAPATUBUCTCKINI
104X01

PykoBoguTtenb npoekTta - goktop ¢unocodpcknx Hayk, npodeccop C.B. bopucos

[TEPCIEKTINBBI
[ TPAKTNHECKOIO
CTAJIB30BAHNA

2 PazpaboTaHHas HaMuK TMNoNoruns
noen, MeTooB, WKOM U TeYeHUN
bunocodckoi NnpakTkn gacTt
BO3MOXHOCTb OpPVEHTMPOBATLCH
B COBpeMeHHOW 3apybexHol
dmnocodunm Ansg BO3IMOXHOCTH
OTANYUTL 3TO dunocodckoe
HanpaBfieHve OT pa3IMyHOro poja
KBa3MHay4HbIX
1 KBasndburnocodckmx TeveHnn
COBpPEMeHHO MaccoBom
KynbTypbl.

2 [locpeacTBoM Hallero
CPaBHUTENBHO-UCTOPUYECKOTO
nccnefoBaHus bygeT HanaxeHo
B3auMopelicTeue
M COTPYAHMYECTBO C MUPOBbLIMMU
LueHTpamu punocodckoi
NpakTUKK A4S opraHusanmm
HOBbIX GOPM COLMANBHOW
1 MCUX010ro-nefarornyeckon
paboTbl, NOCTPOEHHON Ha 0OCHOBE
NPUHLMNOB, METOA0B U NAen
burnocodpckon npakTUkn.

2 Hawe nccnefosanune No3soanT
0bbeanHNUTL yeunus punocodos-
npakTukos Poccun gna cozHaHug
cobcTBeHHOM accoumaumm



C Lesblo pacwnpeHuns coTpyaHmMyecTea, obMeHa
naesMun 1 B nepcrnekTuBe nposefeHusa B Poccun
oYyepefHOM MexXAyHapoLHON KoHbepeHumn

no punocoPpckom npakTuke.

PE3YJIBTATb
NCCNEJOBATEJIbCKOW
PABOTBI B 2018 T.

M MposeaeHue cpaBHUTENBHO-NCTOPUYECKOTO
aHaNm3a poccUiNCKOro M MMPOBONO ONMbITa
COBPeEMEHHbIX GUNoCOPCKUX NpakTUK, 1xX
HanpaBJ/IeHUI W LWKOJ, NOCTPOEHWE TUMOA0rnK
dunocopckmx NpakTUK Ha OCHOBE UCCe0BaHMA
X GEeHOMEHONOMMYECKNX U IKIUCTEHLMANbHbIX
OCHOBaHWA.

M Mepesop Ha pycckuii a3k MoHorpadun P. Jlaxasa
«Bblxoaa M3 nnatoHoBCKOW NeLlepbl».

M OuHoe yyacTue B paboTe 15-i MexayHapoaHO
KoHdepeHuMn no dpunocodpckon npakTrke 8 2018 r.

(Mexuko, Mekcukal, anpobauma noayyeHHbix

PHILCSOPHY DHEUMENTATIUN CENTER

2= )

'

[MocTep-npe3seHTauus

pe3ynbraTtos, 0bMeH onbiToM, NpeseHTaunmn Poccun
B Ka4ecTBe NPUHUMalOLEN CTPaHbl NS 04epeaHON
MeXAyHapoaHou KoHdepeHUMM No dunocodckom
npaktuke B 2020 rogy.

M OuHoe yyactue B pabote cekunn «dunocodckoe
KOHCynbTUpoBaHue 1 Tepanua» u «®unocodus ang
feteit» Ha 24-M BceMupHoM dunocodckom
koHrpecce B asrycte 2018 r. (MeknH, Kutaiickas
Hapopnas Pecnybnukal, untepeblonposaHue,
y4acTue B KOHCYNbTaLMOHHON Nn
vccnefoBaTenbCckoii paboTe ¢ NpeAcTaBUTENAMY
TOW WAKN UHOWM WKONbI AN HAanpaBneHus

bunocodckoit NnpakTmku.

[TAPTHEPBI TTPOEKTA

M3BecTHble 3apybexHble yyeHble, 0CHOBaTENN
HanpasneHus ¢unocodckon npakTnkm . AxeHbax
(Tepmanual, P. Naxas (CLUA), O. Bperndbe
(Ppanuwnal, X. bBappuenTtoc (Mcnanwual, Y. Koxan
(Bpaznnunal cTanu akTUBHLIMM y4aCTHUKAMU Halero
npoeKTa, 0CyLIeCTBAANN Hay4HOe KOHCYbTNpOBaHue

M 3HAKOMCTBO CO CBOMM @aBTOPCKUM METOLOM.

®unocodus ans geteir - 3anag n Boctok
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POCCUMCKUUN ®OHA ®YHAAMEHTAJIbHbIX UCCJIEAOBAHUN

Lienbto paHHOro uccnepoBa-
HUS ABNSIETCS SKCNepUMeH-
TaJIbHOE M TeopeTUyecKoe
nccnepoBaHue $pa3oBbIx
paBHOBECUIA B OKCUAHbIX
cUcTeMax, BKJIHOYaOLLMX
$epputbl bapus.

NYBAWUWKALMUMU

Hay4Hble
CTaTbu

CTaTbu

B WoS
n Scopus

DA30Bb
3 OKCV/
-OL_
SAPUS

3ALAYY
MPOEKTA

B pamkax paboTbl BbimofHsAeTCS
TepMofMHaMuyeckoe MoAennpoBaHme
$a30BbIX paBHOBECUIA, peanm3yioLnxcs
B cuctemax BaO-Fe,0,, BaO-Fe,0,-FeO,
BaO-Fe,0,-Na,0, BaO-Fe,0,-Pb0,
BaO-Fe,0,-B,0,, BaO-Fe,0,-Pb0-Na,0,
Ba0-Fe,0,-Pb0-B,0, (a Takxe B gBOMHbIX
cucTeMax, BXOASALLMX B 1X cocTas).
Oxupanocs, 4To pesynsTaTsl byayT
npefcTasneHsl B popme Gpa3oBbix
amnarpamm.

TepMmoayHamMmn4eckoe MofeMpoBaHie
npepnonaranocb CONPOBOXAaTb
aKCNepuMeHTanbHbIM U3ydeHneM $pa3oBbIx
paBHOBECUII B MEPEYNCNEHHbIX CUCTeMaX,
pe3ybTaTbl KOTOPOro VICMOMb3YTCH
B npoLiecce onpeneneHns MofesbHbIX
napameTpoB.

[TEPCITEKTBDI
[TPAKTNYECKOT O
NCMOJIb30BAHNA

Pesynetatel pabotsl byoyT
MCMoNb30BaHbl AN BbIpaboTKy
pekoMmeHAaumnin no paspaborke
V¥ COBEpLUEHCTBOBAHMIO NMpoLjecca
BbIpaLLLMBaHUS KPUCTANI0B rekcadepputa
Bapwus U3 okcraHoro pacnnasa.

PESYJIBTATHI
VICCJIEAOBATE] 1b-
CKOW PABQOTDI

B 2018 .

M MMpogomkunnce HavyaTble paHee
paboTbl Mo aganTaummn anropuTMoB 1
Mozlenel s NoCTpoeHns Ga3oBbix
AVarpaMm 1ccnefyemMbix CUCTEM.

- PABHOBEC
HbIX CCTEMAX,
AOLLNX OEPPUTHI

/1]

PykoBoguTenb npoekta — LOKTOP XMMUYECKUX HayK, aoueHT [1.A. BUHHUK

M 3KCI'IepVIM8HTaJ'IbHO N3y4eHbl

paBHoBeCHble $pa3oBble COCTaBbI
B MCCleyeMblx cucTemax
(BaO-Fe,0,-Fe0-Na,0,
Ba0-Fe,0,-Fe0-Pb0,
Ba0-Fe,0,-Fe0-B,0,, a Takxe
bonee cnoxHele — BKIOYAIOLLMX
OKCWABI NErvpyioLmnx 31eMeHTos)
I Tex ux obnacTeit cocTaBoB
 TeMnepaTyp, KoTopble
HEeMocpefCTBEHHO NpuieraoT

K rekcadeppuTHO TBEPAON dase.

M ConocrasneHsi nojlyd4eHHble

aKcneprMeHTanbHble faHHble 1
3KCMeprMeHTanbHble JaHHble
Lpyrvix aBTopoB. BeinonHeHa mx
KpUTMYeckas oLeHKa, a Takxke
nononHeHa 6a3a cornacoBaHHbIX
TepMOLMHAMUYECKMX AaHHbIX,
N03BONAOLLMX aleKBATHO
onucbiBaTb Gpa3oBble paBHOBECUS
B V3YYEHHbIX CUCTEMAX.

M lMpoBenéH pacuéT koopamHaT

IVarpaMm CoCTOSHUS CUCTEM:
BaO-Fe,0,-Fe0-Na,0,
Ba0-Fe,0,-Fe0-Pb0,
Ba0-Fe,0,-Fe0-B,0,, a Takxe npwu
Heobxo4MMOCTH B ApYrux cucTeMax,
M3YYEHWIO KOTOPBIX MOCBALLEHO
HacTosiLlLee NccnefoBaHue.
OcHoBHOE BHUMaHWe
npeanonaranoch yaenuTb
00nacTsiM, BKIIIOYAIOLLIM
nosepxHocTb nuksuayca. Pasosble
AvarpaMmbl NNaHypoBanoch
npencTaBnTb Kak B Haubonee
TpaguunoHHon popme T-x uaum p-T-
X Avarpamm, Tak v B Bue
NOBEPXHOCTEN NMKBMUayCa
MCCNefoBaHHbIX CUCTEM.

[V MoproTosneHsl TEKCTbI NybanKaumi

B Hay4HOW NepmoAmnYecKon nevatu,
B paMKax KOTOPbIX HaLAu
OTpaxkeHue pe3ynbtaTel paboT Hag
NpPOeKTOM.

Bce atn MeponpuaTus

HenocpefCTBEHHO CBA3aHbl C 3a/ia4ei
[poekTa v BbIN NpefyCcCMOTPeHbI
M3HauabHbIM M1aHOM.



3KcneprMeHTanbHOe M3yYeHne OKCUAHBIX CUCTEM
NpoBOAMNOCE MeToAoM AnddepeHLManbHom
CKaHVpyloLEel KanopuMeTpun, a Takke MeToaamMu
PEHTIrEeHOCMNEeKTPanbHOrO U peHTreHo$ha3oBoro
nccnenoBaHma 3akaneéHHbix 06pa3uoB, 0TobpaHHbIX
13 pacnnaBoB PasMyHbIX COCTABOB MPU Pas3nyHbIX
TemnepaTtypax. [na akcneprMeHToB HbI10 MCMONB30BAHO
B 4aCTHOCTM BbICOKOTEMMNepaTypHoe obopyaoBaHue ans
pocTa KpUCTasIoB Ha BO3ayxe U/Uan MHepTHOM
aTMocdepe, KOTOpOe NO3BOASET BECTM NPOLLECC NPK
TeMmnepatypax 1o 1300°C (bexpanesblit HarpesaTesb),
1o 1500°C (Harpesatens 13 SiC), no 2200°C
(Bonbdpamosbint HarpesaTesb). danHoe obopyaosaHue
XOpOLIO 3apekoMeHAo0BaNo cebsi Npu BbipallMBaHum
MOHOKPUCTaNI0B MOANGULMPOBAHHBIM METOAOM
YoxpanbCKoro, a Takxxe MeToA0M CMOHTaHHOM
Kpuctannmsaumm.

3KcrnepuMMeHTHI BKloYann B cebs nofroToBky
06pa3L0B 33/laHHOI0 COCTaBa U3 CMecel OKCUA0B
n kapboHaToB, NnasnexHve obpasLos B neyn, otbop nNpob
C nocnepywoLen Ux 3akankon. ns peanusaumnn
nocneaHero stana beiNo 3a4eMCTBOBAHO YCTPOMCTBO
BpalleHWa/BbITATMBaHUA KpUCTaa, 4To Nno3sonso
oTbrpaTh Npobbl B OMHAKOBLIX YCI0BMAX (BpeMeHn
0bMakmBaHNs NNAaTMHOBOMO CTEPXKHSA U CKOPOCTU €ro
nepemeLLeHus).

Mocne 3akanky obpasubl MccnepoBanyvcs
Ha pacTpoBOM 31eKTPOHHOM MuKkpockone Jeol
JSM7001F c sHeprogMcnepcroHHbIM
peHTreHodnyopecueHTHbIM cnekTpomeTpoM Oxford INCA
X-max (ong nccneposanua ogHopoaHocTv obpasua u
ero XMMMYeCKoro CoCTaBal; A9 BbICOKOTOYHOTO
MccnenoBaHus 3/1eMEHTHOMO COCTaBa bbil MpUMEHeH
aTOMHO-3MUCCUOHHbI CNEKTPOMETP C UHAYKTUBHO-

"3] !

Kpussie ITA obpasuos depputos: a) Ba,Fe,0,, 6) Ba,Fe,0,,, 8] Ba,Fe,0., r)

BaFe,0,. ononHutenbHo ykasaHsl TeMnepaTypbl NaaBneHns u
KpucTannusaymum

cBA3aHHol nna3moit Perkin-Elmer Optima 2100 DV.
PeHTreHo}a308BbI 1 PEHTrEHOCTPYKTYPHbLIN aHanu3

npoBefeHbl Ha NopolkoBoM Andpakometpe Rigaku
Ultima IV.

C nomouybto npubopa Netzsch 449C Jupiter meTogom
anodepeHLManbHOM CKaHVpYIOLLLENR KanopUMeTpUK
vccnefoBaHbl Tennosble 3gdekThl B AranasoHe
Temnepatyp ot 20°C go 1500°C.

100

MononHeHne ba3sbl NapameTpuyeckoro obecneveHuns
L1591 MOJEIMPOBaHNS OKCUAHbIX PacniaBos,
OTHOCALLMXCSA K MCCAeayeMbliM CUCTEMAM,
OCYLLECTBAANOCH C MOMOLLbIO CreLmanbHo
pa3paboTaHHbIX C 3TOM Lenbio npoekToB ang MathCad.

[MocTpoeHne NoAnTEPMUYECKNX Pa3pe3os,
xapakTepu3yiolmx ¢pa3oBble paBHOBECUS B NpoLecce 1
nocfie OKOHYaHwWs npouecca KpucTanamsaunm,
OCYLLIECTBJIEHO C MCMOMIb30BAHWEM aNropnTMOB
CALPHAD, cooTBeTCTBYIOLLMX COBPEMEHHOMY YPOBHHO
pasBUTUS TEPMOAMHAMUYECKOTO MOLENMPOBAHUS.

YacTb paboT no MogenMpoBaHuio NpoBefeHa
C MOMOLLbIO NporpaMMHoro KoMnnekca FactSage (B
paMkax KOTOporo cosfjaHa nosb3oBaTtesibckas basa
JaHHbIX, MoA0BbpaHHbIX B Npouecce ncciefosaHms).

MogenunpoBaHue nocpefCcTBOM NOAXO0B,
MCNOMb30BaHMe KOTOPbIX HE MPefyCMOTPeHo
anroputMamu FactSage, ocylecTBASN0CH C MOMOLLbIO
crneumanbHo pa3paboTaHHbIX C 3TOW Lebio MPoeKkToB
nnga MathCad.

[TAPTHEP NMPOEKTA
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MonutepMunyeckuin paspe3 $a3oBoi AnarpaMMbl CUCTEMbI
Ba0-Fe,0,-Pb0-B,0, Ha nurmm B,0,(0,9)Pb0(0,1)-BaFe,,0,, B
MOSIbHbIX Aonsx. HaHeceHsl 1306apbl, oTpaxalole paBHoBECHOE
napuvansHoe agasneHve PbO
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MOLEJIMPOBAHWE TMPOLECCOB B TOHKOM
CMASOYHOM CJIOE TAXEJIOHAT PY>XKEHHDBIX
TPVBOCOMPAXEHWI B YCIIOBUAX
PA3JINYHBIX PEXMMOB TPEHWA C YHETOM
PEOCJ10T NI CMAZOYHOI O MATEPUAJTTA

N TOMOT PAOUNIN KOHTAKTNPYHLLNX
[MOBEPXHOCTEM

POCCUMCKUUN ®OHA ®YHAAMEHTAJIbHbIX UCCJIEAOBAHUN

PykoBoguTenb NpoekTa — AOLEHT, KAaHANAAT TexHuueckux Hayk K.B. laBpunos

SALAHN OXKMIOAEMbBIE
[TPOEKTA PE3YJILTATD

=] CO3,EI,aTb pacyeTHyto MoLeb

Llenbio nccnepoBaHus
fBNisieTcs pa3paboTka
Mopenen 1 MeTof0B

ucciiegoBaTeJ1IbCKUU

HaluMoOHanbHbIN
YHUBEPCUTET

rocynapCTBEHHbIN

IO>xHO-YpanbCrum
yHUBEpCUTET

.
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pacyeTa TsHKeNnoHarpy>eH-
HbIX Tpuboconpsi>keHUN
(TC) wwupokoro psga
MeXaHW3MOB M MalLUWH,

B KOTOPbIX OHOBPEMEHHO
YUYUTbIBaeTCA KOMMEKC
¢aKTopoB, BANSAIOLLUX

Ha TpuboTexHu4eckne
XapaKTePUCTUKM compsike-
HWM C OLLEHKOM 3HeprosaT-
paT u pecypca.

NYBAUWKALMUMU

Hay4YHbIX
cTaten

LOKNAf0B
Ha Hay4HbIX
KoHdepeHUusx

cTaTten
B Scopus

cTaTten

rmapofamHammnyeckoro TC,
BK/touatoLLyto B cebs yyeT Ha pasHbIx
MaclTabHbIX YPOBHSX reoMeTpum
MOBEPXHOCTEN TPEHUS, UX
TennoMaccoobmMeHa CoO CMa304HbIM
CNOeM ¥ OKpy>KatoLen cpefon,

a TaKkxe y4yecTb B MOLeNn
HEeHbIOTOHOBCKME CBOMCTBA CMa304HON
KMLKOCTU.

BbinonHuTe cpaBHeHve pesynsTaTos
pacyeTa C UCMob30BaHNEM
pa3paboTaHHbIx Mofienei U MeTof0B

C pe3sy/ibTaTaMu pacyeTa oTeHeCTBEHHbIX
1 3apybexHbIx nccneposatenew,

a TakXe C pe3ynsraTamu
3KCMEepPUMEHTaNbHBIX CCNeA0BaHMINA.

[TpoBecTn akcnepuMeHTanbHble
1ccnenoBaHMa napaMeTpoB TPeHUS
M3HawmnBaHmsa obpasuos
TpuboconpskeHWii.

PaspaboTath v NpMMeHUTL TEOPETUKO-
IKCNEPUMEHTaNbHbIN MeToL ANS
onpefeneHus NMHenHowm
MHTerpanbHoM MHTEHCUBHOCTM
M3HaLIMBaHWA 1 OLEHKMN pecypca
THXKENOHArpy>KeHHbIX
TprboconpsaXXeHNN.

BripaboTtath pekoMeHaaLmmM no Makpo-
1 MUKPONPOGUANPOBAHUIO
NOBEPXHOCTEN TPEHUS, MPUMEHEHMIO
COBPEMEHHbIX CMa30Y4HbIX XMUAKOCTe
1 MaTepranoB TpMBOCONPAXEHW.

[TPOEKTA

2 Martematuyeckas Mogenb,

onucbiBatoLLas NpoLecchl B TOHKOM
CMa304HOM CJl0e
TSKENOHarpy>XeHHbIX
rMAPOAMHAMUNYECKNX
TprboCoNpsXXeHUA, OTAMUYNTENBHOW
0C0bEHHOCTbI0 KOTOPO ABNAETCA Kak
y4eT perynspHoi reoMmeTpum
TprboconpsaxeHwuit (M1kpo-

1 MakponpodunuposaHue), Tak

1 HeperynapHoi reoMeTpum
(wepoxosatocTu). 310 No3BOUT
y4ecTb Kak feTepMUHMPOBaHHbIE
[TexHonormueckue), Tak

1 BEPOATHOCTHbIE (pexumMHble)
bakTopbl.

MeToguka 1 anropuTM pacyeTa
XapaKkTepuUCTUK TMAPOANHAMUYECKMNX
TpuboconpsixeHnin basupytoTca

Ha onpefeneHnn nong
rMAPOAMHAMUNYECKNX AaBaeHI

Ha ocHOBe MOAVULPOBAHHOIO
ypaBHeHus 3npoaa,
obecneunBatoLLero BbinosiHeHve
Hanbonee TOUHbIX FPAHUYHBIX
ycnosuit AP0 (AkobcoHa-Drobepra-
Onbcenal. Takoit noaxon,
3HaAYUTESIbHO YTOUHUT rpaHunLbl
paspbiBa v BOCCTaHOBMEHUS
CMa304HOr0 CNos, YTO ABASETCH
KntoueBbIM GaKTOpOM Mpw pacyeTe
XapaKTepuUCTUK NOALLIMMHMKA.



2 Hosble fononHeHUs B METOMKE PacYeTHOro
aHanusa TpnboconpsaxkeHwuid, MO3BONSIOLLME YHECTb
TeMmnepaTypHble v ynpyrve aedopmanmn
NOBEPXHOCTEW TPEHUS Nof AeNCTBUEM
TepMOMexXaHUYeCcKMX HanpsxXeHWi, a Takke
LOMOSTHUTESbHBIE UCTOYHMKIN TeNN0BbIAeNeH NS
B KOHTaKTe B3aVMOAENCTBYIOLLMX LLIEPOX0BaTbIX
MOBEPXHOCTEN.

2 YcoseplueHCTBOBaHHaa MaTeMaTnyeckas Mofeb
KOHTaKTHOr0 B3aMMOAENCTBUSA LepoXoBaTbIX
NOBEPXHOCTEN TPEHUA OPUTUHANBHbBIM YHETOM
HaNM4Msa CMa304yHOro MaTepuana B obnacT KoHTakTa
BbICOT MUKPOHEPOBHOCTEW, BNUSHINE KOTOPOro
COCTOMT B HalM4MK CMa3KyM B 3a30pe ABYX
KOHTaKTVpYIOLLMX Tes, KoTopas NpoTMBOAeNCTByeT
BHeLLUHel Harpy3ke, 1 NOTOMY Harpyska B CMa3aHHOM
KOHTaKTe KOHTPTeN CHUXaeTcs. Takoe yTouHeHue
MOJeV MPUBOANT K CHUXKEHWMIO PaCHETHbIX 3HaYeHM
KOHTaKTHbIX AaBNEeHWI W, KaK CNefCcTBMe, YTOYHEHWIO
TPUDOTEXHUYECKMX U KOHTAKTHbIX XapakTepucTuk
CONPSAXEHUS.

S PacyeTHbIn KoMMIeke, BKIoYaoLWwmnii B cebq
pa3paboTaHHble MaTeEMaTUYECKME MOAENN U METOAbI
pacueTa TAXeNoHarpy>XeHHbIx TprboconpsaxkeHwui
C YUYETOM WX KOHCTPYKTUBHbIX 0CODEHHOCTEN,
crnocoboB Nogaun cMasku, xapaktepa AenCcTBYOLLNX
Harpy3oK, peosorM4yeckmx CBOMCTB CMa3oyHoro
MaTepuana. Pa3paboTtaHHbIli koMmneke MoxeT BbiTb
MCNOoNb30BaH Ha paHHeN cTafun NPoeKTUpPOBaHUA
TAXENOHArpy>XeHHbIX Y3/10B TPEHMS, B 4aCTHOCTK,
NOPLUHEBbIX MaLLVH.

[TEPCITEKTBbI
[TPAKTNYHECKOT O
NCMOJIb3OBAHWA

PaspaboTaHHble MeTOAbI, aNropuUTMbl U NPOrpaMMHoe
obecneyeHne byayT MCMNONb30BaHbl B pacyYeTHbIX
MCCnefoBaHUsaX rMApoOANHaMUYECKIMX Y3N10B TPEHNS
SHEPreTUYECKMX 1 TPAHCTOPTHbLIX MallWH Ha paHHen
CTafMM VX NPOEKTUPOBAHMUS U B NPOLIECCe 0BOLOUYHbIX
NCMbITAHWNA.

PE3YJIBTATDBI
NCCNEOOBATE/ILCKOW
PABOTBI B 2018 .

M PazpabotaH opuriHasbHbIN TEOPETUKO-
3KCNEepUMEHTaNbHbIV METOL, OLEHKM NapameTpos
TPEHUS 1 M3HALIMBAHUA KOHTAKTUPYIOLLMX
noBepxHocTel TpUboCONPSKEeHNS, NO3BONTIOLLMIA Ha
paHHel CTagum NPOeKTUPOBaHUS MaLLUWH U
MEXaHV3MOB OLIEHUTb UX pecypc.

M BeinonHeHHas pacyeTHas oljeHka pecypca
BasnpyeTcs Ha 0CHOBE 3KCMEPVMEHTaNIbHOO
onpefieNeHns 3aBUCKHMOCTEN, YUNTHIBAIOLMX BAWSHE

Harpy3ku, CKOpoCTn CKOJTbXXeHNA, yCJ'IOBl/IVI

CMa3blBaHNA, MUKPOreoMeTpri MOBEPXHOCTUN TpEeHUA
Ha npmnMmepe Tpl/I6OCOI'Ip9|>KEHVI‘F| «MNoplweHb —
UnnnHap>» nepcnekTmBHOro CIJOpCl/IpOBaHHOI'O ansend.

M Pa3paboTaHbl pekoMeHAaumnm no npoduanpoBaHuio
TAXKENOHArpy>XeHHbIX TPMDOCOMNPSXEHN Ha NpuMepe
nap TPeHWs: HanpaBAaoLLasa NOPLWHSA — rMNb3a
UMAVHAPA, NOpLIHEBOE KONbLO — FMAb3a UMANHAPA,
KOpPEHHbIe W LWaTyHHble MOALIMMHWKK KOJTEHYaToro
Bana A13ens C y4eToM TeopeTUYecKmX
1 9KCNEPUMEHTaNbHbIX MCCNEf0BaHMIA, @ TakxKe
peKkoMeHAaLmMmn no Bbibopy cMa3oyHoro Matepuana,

B HamnbonblLLel cTeneHn COOTBETCTBYIOLLENO
ycnosuam paboTbl TpuboconpsixxeHmit.

[TAPTHEPbBI MNMPOEKTA

M 000 «HT3-Ypanpak»

[V 000 «Ypanbckuit n3enb-MOTOpHbIN 3aBof»

BHewwHwit Bug TprubomeTpa SRV ¢ UMPKYNSLMOHHBIM KOHTYPOM
CMa304HOro Macna

Falkd Bl §a i poas
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MalunHbI AN UCbITaHKs MaTepuanos Ha TpeHve u naHoc U 5018

HauuoHanbHbIN
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ucciiegoBaTeJ1IbCKuUU

YHUBEPCUTET

IO>kHO-YpanbCkumn

rocynapCTBEHHbIN
yHUBEpPCUTET
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ucciiegoBaTeJ1IbCKUU

HaluMoOHanbHbIN
YHUBEPCUTET

IO>xHO-YpanbCrum
rocynapCTBEHHbIN
yHUBEpCUTET
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POCCUMCKUUN ®OHA ®YHAAMEHTAJIbHbIX UCCJIEAOBAHUN

MN3yunTtb BNMsSHMe 3aMeLle-
HUA anloOMUHUEM

U MapraHueM Ha CTpYKTypy
u ¢pusmyeckme cBOMCTBA,

B TOM YuC/ie MarHUTHbIe,
3NeKTpUu4eckue U MUKpoO-
BOJIHOBblE, B MOHOKPUCTaJI-
nax coctaBa SrFe(12-x)
Me(x)0,, (Me=Al, Mn),
nepcneKkTUBHbIX

IONs NpUMeHeHUs

B CBY-3anekTpoHuke.

NYBAWUWKALMUMU

VA LTS
CTaTb¥

AoKnapa

Ha Hay4HbIX
KOHpepeHLMsX

cTaTbu
B Scopus

1 MCCNEL

MATHTH

3ALIAUN

[TPOEKTA

S PaspaboTka MeTOAMKM NOTyYeHNS

06BEMHbIX MOHOKPUCTANANYECKMX
CTPYKTYp rekcaroHasnbHbIx GeppuToB
cTpoHums Srke,0,, c paamepom

He MeHee 5x5x2 MM’

3 BbICOKOTEMMEpPATYpPHOro pacTeopa
MeToAaMM CrOHTaHHON
KpUCTannmsaumm u Ha 3aTpasky
(MOAMGMUMPOBAHHBIM METOAOM
Yoxpanbckoro).

2 OnTUMM3auMs MEeTOAMKM pocTa

MOHOKPWCTaNIUYeCcKMX MaTpuLL, Ans
Nosly4eHUs YaCTUYHO 3aMeLleHHbIX
aNOMUHWEM 1 MapraHueM CTpyKTypbi
rekcadepputa ctpoHums Srie(12-
x)Me(x)0,, (Me=Al, Mn) pasmepom

40 3x3x1 MM’ npu x o 2.

) l/|3yqu|/|e BIINAHNA CTEeNneHn

3aMelleHnd atomos Fe atomamum Al
n Mn B MaTpuuax rekcapepputa
CTPOHLMSA Ha CTPYKTYpY KPUCTaNoB.

= V]3y'~IEHl/Ie BIVAHNA N3MEHEHWA

CTeMNeH 3aMeLLeHNs X
B MOHOKpUWCTaINax 4acTuyHo
3aMellleHHoro rekcadeppuTa CTPOHLMA
SrFe(12-x)Me(x)0,, [Me=Al, Mn] Ha
OCHOBHbIE MarHUTHbIE XapaKTepUCTUKM
W UX TeMnepaTypHble 3aB1CUMOCTH
(KO3pUMTUBHYIO CUAy, TemnepaTypy
Kiopu, HamarHmueHHoCTU 1 ap.).

) l/lsyqume BIAVNAHNA N3MEHEHNA

KOHUEeHTpaLMiA NPUMECHbBIX aTOMOB
aNOMUHWS 1 MapraHua

Ha MUKPOBOJIHOBbIE CBOICTBA
rekcabeppuTa CTPOHLMS B AManasoHe
yacTtot 75 — 110 IMw.

I3YUEHWE YCTOBUW MOJTYHEHNA
MOHOKPWVCTAJIJIOB
SrFe(12-x]Me(x]O,, (Me=Al, Mn)
OBAHVE BJINAHWNHA
SAMELLUEHWNA HA CTPYKTYPY,
blE, IJTEKTPUHECKWNE
I MVIKPOBOJTHOBBLIE CBOVICTBA

PykoBoguTtenb npoekTta - KaHAMAAT pM3nMkKo-MaTeMaTmyeckux Hayk C.A. [yakoBa

2 Onpepenexvie KosdbuLumeHTa
TEMI0BOro pacluvpeHns
MOHOKPWCTaNOB C Lefbio
YCTaHOB/IEHWSA BO3MOXHOCTY
npuMMeHeHus MaTepuana
B YC/I0BMSAX peasbHoi
KIMMaTUYeCKOn cpefpbl.

O Ha ocHoBe nosy4YeHHbIX
pe3yLTaToB KOMMIEKCHbIX
nccnefosaHnii obocHoBaTb
BO3MOXHOCTb MPYMeHeH!s
NOTyYeHHbIX MOHOKPUCTANIOB
cocrtasa SrFe(12-x)Me(x)0,, (Me=Al,
Mn] kak MaTepranos 31eKTPOHHO-
KOMMNOHEHTHOI Ba3bl 31eKTPOHUKN.

OKNOAEMbBIE
PE3YJIBTATB
[TPOEKTA

> MeToanka nonyyerus
rekcadepputa cTpoHumns Srke,,0,,
rekcadeppuTa CTPOHLMSA
NerMpoBaHHOro antoMmnHMeM
SrFe(12-x)Al(x)O,,, rexcadepputa
CTPOHLMSA NerMpoBaHHOro
MapraHuem SrFe(12-x)Mn(x)Q0,,
CO CTeMneHblo 3aMeLleHns X Ao 2.

o Komnnekc nccnenosaHni
CTPYKTYpbl U CBOMCTB (B TOM umnche
MarHUTHbIX 11 MUKPOBOJSTHOBbIX)
MorokpucTannos SrFe(12-xJALX]O,,
n SrFe(12-x)Mn(x)0,,,
N03BOAAOLWMIA oNpefennTb
BO3MOXHOCTb MPYIMeHeHus
nofly4YeHHbIX MaTepUanos Aas
anekTpoHukn CBY-guranasoHa.

2 MeToanka nosnyveruns
MOHOKpUCTannoB rekcadepputa



ctporuma Srfie(12-x)AUX)O,, n SrFe(12-x)Mn(x]0,,
C BBICOKO/ CTeneHblo 3aMellerus (x bonee 2
13 pacTeopa.

S JkcneprMeHTanbHble 06pasLbl MOHOKPUCTaNOB,
SrFe(12-xJALx)0,,, SrFe(12-x)Mn(x]0,, ¢ BbIcOKOW
cTeneHblo 3aMeLl,eHua ANA Co3faHNs MakeTa
anemeHTa anekTpornkn CBY-guranasona.

[TEPCHEKTWBbI
[TPAKTNHECKOI O
NCTOJIb30BAHNA

MonyyeHre 0BbEMHbBIX MOHOKPUCTANIOB U 13ydeHne
MarHWTHbIX ¥ MUKPOBOJIHOBbIX CBOWICTB
MOHOKpUCTaNNYeckoro rekcadepputa CTPOHLMS,
pa3paboTka METOAMKM 3aMeLLIeHMs MOHOB Xese3a MoHaMu
anoMUHMS/MapraHLa, a Takxe U3ydeHne BIUAHUS CTeneHn
3aMelleHns Ha CTPYKTYpY, MarHUTHbIE U MUKPOBOJTHOBbIE
CBOIACTBA NlerMpoBaHHoro rekcadeppuTa CTPOHLMS OTKPOET
HOBble NepCrneKkTVBLI A9 NCMOb30BaHWs aHHbIX
MaTepu1asnoB B MUKPOBOJIHOBLIX YCTPOICTBax B bonee
LUIMPOKOM [ManasoHe 4acToT. Tak, Hanpumep, roBbilleHvie
yacTtoTel PMP no3BonnT NoBbICUTL 06beM Nepeaaqn
JaHHbIX MeX [y CyTHUKaMW, 4T NPUBEAET K Pa3BUTUIO
TeNeKOMMYHUKALUMOHHBIX YCIyr HOBOrO MokoneHus Ha base
KOCMUYECKUX CUCTEM.

PESYJILTATB
CCIEJOBATE/TILCKOW
PABOTHI B 2018 .

V] PazpabotaHa MeToamka nonydeHns rekcadepputa
ctpoHums Srfe,,0,, 1 NerMpoBaHHOro antoMUHVEM
rekcadepputa crpoHums Srie(12-xJAlXI0,,
MOAMGULMPOBAHHBIM METOL0M Y0oXpansckoro U METOAOM
CrMOHTaHHOW KpUCTanam3aumm v3 dnioca.
SkcneprMeHTabHbIM NyTeM NofobpaHb! YCroBuMs pocta
MOHOKPUCTAOB C MUHUMabHBIM COAEpXKaHNeM
npuMecei.

M PaspabotaH kommnieke Gpramnko-X1MIMIeckux NapamMeTpos
AN BblpalLyBaHusa MoHokpuctanios Srfe 0., n Srie(12-
xJAUX)O,,, MOMyHEHa 33BMCUMMOCTbL XMMUYECKOTO COCTaBa
MOHOKPUCTA/OB OT cocTaBa WuxTbl. s noareepxkaeHms
$a30Boro 1 XMMMYECKOro cocTaBa NMpoBeAeHbI
MCCNEfoBaHNs KPUCTAIMUECKON CTPYKTYpbl METOAAMM
IMdpaKLMK 1 ONpedeneH 3M1eMeHTHbIN cocTaB
NacpeacTBOM PacTPOBOrO 31EKTPOHHOMO MUKPOCKON
C MPVCTaBKOW 3HEProAMCnepCcMoHHOMo aHanmsa. [ns
nccnefoBaHns GasoBbix MEpPEXOfOB B VHTEpBase
Temnepatyp ot 20°C po 1500°C mcnonb3oBaH MeTog,
InddepeHLManbHON CKaHMPYIOLLEN KanopuMeTpum. Takmm
0bpazoM, ycTaHoB/EHbI NapaMeTpbl KPUCTANIMYECKOi
peuetkn Srie(12-xJAUX)0,, (x go 2), coctas da3
(nomTBEpmKEHVE MOHObA3HOCTV 0BBEKTOB 1CCEn0BaHMS),
BbIsiB/IEHa 3aBMCYIMOCTb MapaMeTpOB KpUCTAINMYECKON
peLLeTKN rekcadepprTa CTPOHLMS OT CTEMeHW 3aMeLLieHIs
aToOMOB >Kenle3a atoMaMu asloMUHYIS.

V] Ha ocHoBaHMW NpoBeAeHHbIX UCCNEA0BaHUIA MarHUTHbIX
ceoncte Srie(12-xJAIX)O,, nonyyeHb! 3aBrUcUMOCTM

HaMarHM4eHHOCTN HaCbILLEHNSI, KOSPLIMTUBHOW CIIbI,
Temnepatypsl Kiopu oT cTeneHn 3amelLleHns X B
KpucTannax.

¥ W3ydeHre MYKPOBOJHOBLIX CBOVCTB MO3BOMNIO
NOATBEPANTb CMELLEHUS HacTOTbl GeppoMarHUTHOro
pe3oHaHca B bonee BhICokylo 06M1acTb NpK yBENMYEHNM
cofiepXaHus amoMUHUSA B KpUCTaiax rekcapepputa
CTPOHLMSA.

V1 lNpoBeaeHsbl UccnenoBaHWs 3aBUCUMOCTEN KOIGOULIMEHTOB
TeNaI0BOro PacLUMpPEHKs OT CoCTaBa rekcadpepputa
CTPOHLYS, TEMMPOBAHHOTO AIIOMUHNEM, MPU PasINYHbIX
TeMnepatypax, 4/ BbISIBNIEHVS TEMMepaTypHOro AuanasoHa
npuMeHnMocT MaTepuana B CBY-anekTpoHuike.
[Mony4eHHbI pe3ynsTaTsl MO3BONSAIOT CAeNaTh BbIBOA,

0 npuMeHnMocTu MoHokpucTanios Srfe(12-xJAlXI0,, B
CBY aneKTpoHuKe B KayecTse 3almTHbIX (MormowatoLmx)
MaTepuanoB, U3nydaTteneil, aHTeHH, reHepaTopoB

1 PE30HATOPOB.

[MAPTHEP TMPOEKTA

M VIHCTUTYT HeopraHU4eckon xuMmumn YHuBepcuTeTa
LWtyTrapTa.

60,0k q
55,0k

10.0k 4

5.0k
0.0 “|" \IIIH'Jl |!h|'|| )
4

0 50 60 70 80 90

€33-1340

2 Tera (epaa.)

[undpakTorpamma ¢ kpuctannos rekcadpepputa CTPOHLMA 1
rekcapeppuTa CTPOHLIUS, NerMpoBaHHOMO antoMUHKEM

in Hs w8 0
Vs apiavysa C
3aBVCUMOCTbL NapamMeTpoB KPUCTaNIMYeCKON pelleTkn 1
OTHOCUTENbHOTO yanuHeHus obpasua SrFe12019 ot TemnepaTypbl

DoTorpadus KpucTannos rekcadbeppuTta CTPOHUMS 1 rekcadepputa
CTPOHLMSI, TEMMPOBHHOTO aloMUHIEM
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PASPABOTKA YACTEHHbLIX MOLAENEN
NEOOPMUNPOBAHNA N PASPYLLUEHWA
CETYATBIX KOHCTPYKLI W

CO CJTABBIMN NMOBEPXHOCTHBIMI
CBAIAMU MNP BAJUTNCTUNHECKOM
HAI PY>XEHNV

POCCUMCKUUN ®OHA ®YHAAMEHTAJIbHbIX UCCJIEAOBAHUN

PYKOBO,ELVITeﬂb NMpoeKTa — KaHAnpaT TeXHN4eCKUX Hayk, AoUueHT H.10. ﬂOﬂFaHMHa

SALAYN [TEPCIEKTBbI
mimeaai  [1POEKTA [TPAKTINHECKOIO

HOBbIX BbICOKO3pdeKTUB-

3apavamu rccnefoBaHUs SBNAETCS:
X MATCRMAI08 Ha OHO: VICTO/Ib30BAHNA
HbIX MaTepuanoB Ha 0CHOBe o paspabotka komnnekca
apaMuUAHbIX BOJIOKOH, MaTeMaTnyeckmnx
KoTopble byayT obnapatb
NoBbILLIEHHON, N0 CPaBHe-

HUIO C 06bIYHBIMUY BONOK-
HUCTbIMU KOMMNMO3UTaMM, NPOnNCXo4ALLMX NMPW T0KalbHOM

Pe3yJ'IbTaTbI, nojslydyeHHble B Xxone

¥ CynepKOMMbIOTEPHbIX MoLenen
peanv3alumn gaHHOro NpoekTa, NO3BONAT

ebopMIpoBaHNS 1 paspyLLleHws,
Redopmup paspy co3paTb HoBble bonee addpekTnBHbIE

6p0Her|aHenm, nMerLe B CBoOeM CocCTaBe

cnocobHocTbIo nornowars YAapHOM B3aUMOAENCTBIN MHAEHTOPa
3HEpruio BbICOKOCKOPOC- bannnctuyeckue TkaHu. Micnonbsosarie

THOrO yAapa npu HesHauu- C ceT4aTbIMN KOHCTPYKUMAMUN

NOBePXHOCTHOM 0bpaboTku TkaHe No3BONUT
TeNbHO OT/INYAIOLLNXCS €O cnabbIMu MOBEPXHOCTHBIMU CBA3AMMU;

CHU3WTb NPOrMBbl ThiNIbHOW CTOPOHBbI
OT UCXOAHBIX NOBEPXHOC- S npoBefjeHVe aKCnepuMeHTanbHbIX

THbIX NJIOTHOCTAX. 6pOHeﬂaH8J'Il/l, COOTBETCTBEHHO 3aLLI,l/1LLLBEMbIVl

nccnefoBaHuin ona Bepudrkaumm
B 0ObeKT NOABEPrHETCH MEHee MHTEHCUBHOMY
KOMMNnekca Mogeneit; y
WY 1Bl G L2 WL Bo3feicTBMI0. [Py 3TOM NOBEpPXHOCTHaS
S onpefeneHune oNTUManbHoOro
obpaboTka HeE3HaUMTENbHO YBENNYMT Maccy

coYyeTaHWsa NapaMeTpoB

roToBOro M3LEeNws.

HaY4HbIX
cTaTeu

NOBEPXHOCTHOM 06paboTkM ceTyaThIX

PE3Y/ILTATH
DARVIAAEMBIE ) conenoBATEND-

PESYNBTATBL  ~voi PABOTH
TN [1POEKTA 32018 -

K KOHLY CpOKa BbIMOJIHEHNA MPOeKTa

pa3paboTaH KoMnaekc MateMaTuyeckmnx lpoBeaeHbl sKCNepUMeHTansHele

cTaTbu 1 CYyNnepKOMMbIOTEPHbBIX MOAeNen nccnenoBaHns no onpeneneHnto
15 U3y4eHNsi NpoLLeccoB BannucTuyeckoro npegena TkaHen
[edOpMUPOBaHS 1 pa3pyLLIeHNs C NOBEPXHOCTHOM 0bpaboTkoit 1 bes Hee
CeTuaThiX KOHCTPYKLWIA Co cnabbimMu Ha nabopaTopHOM pasroHHOM bannucTuyeckom
NOBEPXHOCTHLIMU CBA3AMU NPU yaape cTeHge. B akcnepumeHTax bbina ncnonb3osaHa
VHOEHTOPOM AF CO3aHNUA HOBbIX apamuiHas TkaHb Twaron® 709 nonoTHaHOro

BbICOKOIPPEKTUBHbIX BpoHeXMIeToB. nepenneTeHns.




PaccMoTpeHbl Ba BMAa TKaHeBbIX NakeToB M3 5
cnoes TkaHu, paamepoM 100x100 MM c obuyei
noBepxHOCTHOM roTHocTbio 1,0 Kr/ke.M. B nepsom
ObINM MCNoNb30BaHbl C1oun TKaHu be3 obpaboTky,

BO BTOPOM CJ10M CO CMJIOLIHOW NOBEPXHOCTHOM
obpaboTkoi BopHoW amynbeueit NMBA. YTaxeneruve
TkaHu coctaBuno 5,7 %. B pesynynsrate
BannucTnyecknin npegen B nakete ¢ obpabotaHHbIMK
TKaHAMM YBENUYMNCS B 1Ba pa3a Mo CPaBHEHWIO

C NaKeToM, COCTOALLMM M3 UCXOLHBIX TKaHeNn.

[ns naketoB 13 5 cnoes Tkauu Twaron® 709
NOSIOTHAHOTO NepensieTeHNs CO CrIOLLIHON
noBepxHoCTHoW obpaboTkol BoaHoOM amynbcuelt [BA
pa3mepom 300x300 MM Bbi10 nosyyeHo,

uTO BannucTnyecknin npenen paseH 297 m/c.

BbinonHeHbl pacyeTHble NcCnesoBaHNs
no onpefeneHntio oNTUMasnbHbIX FeOMeTPUYECKMX
napaMeTpoB AMCKPETHOM (He monycKatoLle paspbisa
HUTEN NpK KBa3UCTaTUYECKOM BbITATUBaHMM] 0bpaboTku
BannucTnyeckon TkaHy Npu NoKanbHOM yAapHOM
Harpy>xeHun Ha cynepkomnbioTepe «TopHago HOYplY».
Hannyywwin pesynstaT Bbin nonyyeH ans TkaHu
C YaCTMYHOM NoBEPXHOCTHOW 0bpaboTkoi nonocamu
BLL0/1b OfIHOM M3 CTOPOH TKaHM (Baonb ocn X) ¢ WwmnpuHoi
nonocel 10 MM 1 paccTosiHneM Mexay nonocamu 10 Mm.

[poBefeHbl pacyeTHble UCCef0BaHUA
no onpegenexuto bannuctTmyeckoro npepfena TkaHemn
C pasHbIMW BULEMUN NOBEPXHOCTHOM 0bpaboTkn
Ha cynepkomnbtoTepe «TopHano HOYplY». Ha nepsom
aTane B pacyeTtax bbin MCnonb3oBaH BTOPOW TUN
pa3paboTaHHbIX HAMW Mofenel TKaHel, B KOTOpOM
NOBEPXHOCTHYt0 06paboTky cTponnn obonoyeyHbIMM
3neMeHTaMu, KOTopble COeAMHSANM HUTK OCHOBbI M yTKa
C Hapy>XHOW CTOPOHbI. BbiNK NpoBeeHbl pacyeTsl
019 NakeToB, COCTOABLUMX 13 5 cnoes TkaHu Twaron®
709 pasmepamu 100%100 mm 1 300%300 MM
CO cnoWHoOM noBepxHocTHoW obpaboTkon MNBA. Beino
NOJly4YeHO, YTO pacyeTHble 1 IKCNEePUMEHTasIbHbIE
BESIMYMHbBI OCTATOYHbIX CKOPOCTEN XOPOLLO COrnacyoTcs
Mexzy coboit. Ha BTopom 3Tane Obian npoBefeHbl
pacyeTbl 419 NakeToB, COCTOABLUMX U3 O CI0eB TKaHW
pa3mepom 300x300 MM cO CMAOLIHOM NOBEPXHOCTHOMN
obpaboTkoit kaHndonbio. B 3ToM cnyyae bbin
MCMOMb30BaH NepBbIi TN Moaenu (mosepxHocTHas
obpaboTka y4nTbIBaNachk M3MeHeHNEM INLLb OAHOMO
napameTpa - kosdpduLMeHTa Cyxoro TpeHus).

B pacyetax bbino nonyyeHo, 4To pasHuLa Mexay
BannmcTnyecknMmn npefenamm ¢ NoBepXHOCTHON
obpabotkoit [NBA 1 kaHndonbsio He npesbiwaeT 10%.

[poBefeHbl pacyeTHble U 3KCNepUMeHTabHble
“ccnefoBaHNs no onpegenexunio banancTnyeckoro
npefena ona naketa TKaHew ¢ AUCKPETHON
noBepxHoCcTHOM obpaboTkon MNBA. [MakeTsl cocToanm
13 5 cnoes apaMuaHo TkaHu Twaron® 709

nonoTHaAHoro nepenneteHus pa3mepom 300x300 mm.

YacTtnuHasa obpabotka [NBA npeacTasnset coboi
nosocsl BAosb ocu X (Boons yTkal, kotopsle bbiin
wpunHor 10 MM 1 paccTosdiHmrem Mexay nonocamu 10 mm
(HaUy4YWW BapuaHT No pesynsTaTaM pacyeTHbIX
nccnefoBaHuit), yraxeneHme TKaHU No CPaBHEHMIO
¢ HeobpaboTaHoit pasHo 2,9 %. B akcnepumeHrTe 66110
nosy4deHo, 4to bannuctuyeckuii npeaen pasex 303 m/c.
Bbinio nonyyeHo, 4To pacueTHble 1 3KCNeprMeHTanbHble
BEJIMUMHBI OCTATOYHbBIX CKOPOCTEN XOPOLLO COrnacyoTes
Mex [y cobol. Takxe bbII0 Noy4eHo, 4To
BannucTnyeckne KprBble 4151 NakeTOB TKaHen 13
5 cnoes pa3zmepom 300%300 MM co cntowHoM
1N 4aCTUYHOWN NOBePXHOCTHbIMK obpaboTkamu MBA
npakTuyeckn cosnafatT. OfHaKo CTOUT OTMETUTD, 4TO
yTsXKeneHue TkaHW Npu YacTuyHol obpaboTtke B 2 pasa
MeHbLLe.

B xofe BbinonHeHws npoekTa paspabotaH Komniekc
MaTeMaTU4ecKyx U CynepkoMnbloTEPHbIX MOLEeNen
OJ19 M3yYeHuns npoueccos AedhopMUpoBaHNS
1 pa3pyLLUeHuns, MPOUCXOLAALLMX NPY B3aUMOLENCTBIM
MHAEHTOPOB C CeTYaTbIMU KOHCTPYKLMAMM CO CnabbiMu
NOBEPXHOCTHBIMU CBA3AMM (TKaHAMU C MOBEPXHOCTHON

obpaboTkoit).

XapakTep nedopMMpoBaHUg 1 pa3pyLleHns S cioes
TkaHn Twaron® 709 pasmepom 100%100 MM co
CMJIOWHOW NoBepxHoCTHOM obpaboTkow MMBA,
HauasbHas cKopocTb uHAeHTopa 361 M/c

100

HauuoHanbHbIN

ucciiegoBaTeJ1IbCKuUU

YHUBEPCUTET

IO>kHO-YpanbCkumn

rocynapCTBEHHbIN
yHUBEpPCUTET

.

1943



HAYYHbIE PASPABOTKU HOYplY - 2018

ucciiegoBaTeJ1IbCKUU

HaluMoOHanbHbIN
YHUBEPCUTET

IO>xHO-YpanbCrum
rocynapCTBEHHbIN
yHUBEpCUTET

1943

),

POCCUMCKUUN ®OHA ®YHAAMEHTAJIbHbIX UCCJIEAOBAHUN

Mob6anbHas Lenb NpoekTa
3aKkJitoyaeTcs B paspabotke
CUCTEMbl MaTeMaTUYeCKUX
Mogenen U MeToioB
pelleHus 3apay AUHaAMUKK
Hen3oTepMUYECKOro
TeYeHUs HEHbIOTOHOBCKOM
>XMAKOCTU B TOHKOM cJioe,
pasgensiiolleM OBUXKyLme-
CSl NOBEPXHOCTM.

NYBAWUWKALMUMU

Hay4Hble
CTaTby

Joiiaga
Ha Hay4HbIX
KOHpepeHLuax

cTaTbu
B Scopus

cTaTbu
B Web
of Science

TypbokoMnpeccopa bbin NoCTpoeH.I
KOHEYHO-3/1eMEHTHas 1 CTepXXHeBas
mogenu. [ocnegHas boina
MCnonb3oBaHa AN pacyeTa AMHaMUKK
poTOpa Ha YCTaHOBUBLUMXCS PEXMMAX.
KoHe4Ho-3neMeHTHas Mofenb poTopa
C MHOFOCNIOMHbIMW NMOALINAHUKAMMU
CKONbXeHWs bbina ncnonb3osaHa

L)191 OLLeHKM pacnpocTpaHeHns
TeMnepaTypHOro nons no AanHe
poTOpa, OMOPHLIM M YMOPHEIM y3/1aM
TPEHWS U APYrVM 3NeMeHTaMm
KOHCTPYKLMU.

[NonyyeHHble nong TeMnepatyp bbiiu
MCMONb30BaHbl B Ka4YeCTBe rPaHUYHbIX
YCNOBWI NPU peLleHnm
TEPMOrMAPOAMHAMUNYECKON 334K
CMa3Ku Kax/oro 13 y310B Tpenns (nsa
paavanbHbIX NOALWMMHUKE U OLMH
YMOPHbIA NOALINMIHUK].

lpwn pacueTe AvHaMUKK rMbBKoro
poTopa bbIN 1Ucrnoab30BaH
pa3paboTaHHbIl MeTo pacyeTa
TENI0BOr0 COCTOSIHUA
TpuboconpsixkeHui. [pu 3Tom Bbinn
yUYTEHbI He TOSIbKO HEeHbIOTOHOBCKME
CBOICTBa CMa3blBaloLLLEN XMAKOCTH, HO
¥ pasnuyHble TemnepaTypHble YCoBKs
bYHKLMOHVPOBaHMS OMOPHbIX Y3108
TpeHws, a Takxxe reoMeTpuyeckme
0C0BeHHOCTV MOBEPXHOCTEW TPEHUS.
Pesynetathl pacyeTos
MMAPOMeXaHNYecKmx XxapakTepucTmnk
KaX[,0oro y3na TpeHus cpaBHVBanu

C pe3ynsTaTaMu aKCneprMeHTanbHbIX
MccnepoBaHniA, BbIMONHEHHbIX

Ha NpeanpUsTUM-U3roToBUTENE
Typbokomnpeccopos. [MonyyeHHble

B XO4e TEPMOMETPMPOBaHNS pPe3ynbTaThl
ObINN MCNONB30BaHbI ANS CPaBHEHUS
pa3paboTaHHbIX MOAeNen 1 MeToA0B.

9 PaspaboTaH MeTof pacueTa nons

NCCJTELOBAHWE BJTNAHINGA
HEM3OTEPMYECKOI O TEHEHWHA
HEHBIOTOHOBCKOW XMNAOKOCTH

B TOHKOM CJ10E, PASLEJTAOLLEM
OBVOKYLWNECA MOBEPXHOCTW,
HA TETTJIOHANPAXEHHOCTb

N PABOTOCITOCOBHOCTb
TPNBOCONMPAXEHWA

PykoBoauTenb npoekTa — LOKTOP TEXHUYECKUX HayK, aoueHT E.A. 3agopoyHas

SALAHV TIPOEKTA

2 [ns rubkoro acMMMETpUYHOro potopa

TMAPOAVNHAMUYECKNX AaBleHNI

B CMa304HOM CJ10€ HEHbIOTOHOBCKOM
KUIKOCTW C y4eTOM MaKpo-
reoMeTpuK NOBEPXHOCTEN TpeHus,
pacnpefeneHus Temnepatyp

¥ B3aWMHOI0 BAUSIHUS
HEaBTOHOMHbIX
CNOXKHOHArPy>KEHHbIX
TpuboconpsxeHuit. Ha npumepe
pacyeTa Ly1HaMuKu rrbkoro
ACYMMETPUYHOIO poTopa, a Takxke
CNOXKHOHArPY>KEHHbIX COMPFAXEHNIA
IBurateneil BHyTPEHHEero cropaHums
(Ha npuMepe pacueTa conpsixeHNs
«MOpLIeHb-UMANHAP») Bbina
BbIMOJIHEHA CEPUS CPAaBHUTENbHBIX
pacyeToB L9 OLEHKM
pabotocnocobHocTK
FMAPOANHAMUYECKMX COMPSXEHNIA
C Y4eTOM WX TemnnoBoit
Harpy>XeHHoCTH.

PESYJIBTATDI
[TPOEKTA

Ha ocHoBe HenzoTepMuyeckoro
noaxoaa paspabotaHa MaTemaTuyeckas
MOZEeNb 1 METOJ, pacyeTa TemnaoBoro
COCTOSIHUS CITOXKHOHArPY>KeHHbIX
TpuboconpsikeHit ¢ y4eToM
pacrnpefeneHvs TeMnepatypsl
B OKPY>XHOM W pagvanbHOM
HanpaBNeHKsAX B TOHKOM cJloe
HEHbIOTOHOBCKOW CMa3blBatoLLel
xupkocTn. B npouecce
MOLENVPOBaHUS UCMOb30BaHa
pa3spaboTaHHas aBTopamu npoekTa
MaTteMaTuyeckas Mogesb
HEHbIOTOHOCKOM XWOKOCTH,
YYMTHIBAIOLLLASA 3aBMCUMOCTb BA3KOCTM
CMas0y4yHoro Matepuana
OT TeMMepaTypbl, AaBNIEHVS 1 CKOPOCTU
cagura. ns obocHoBaHWs napaMeTpoB
MaTeMaTU4YeCcKon mMoaenu
HEeHbIOTOHOBCKOW XKNOKOCTA



BbINOJIHEHbI IKCMEepUMEHTaNbHbIE UCCeL0BaHNS
CMa304HbIX MaTepVanoB Npw NOBbILWEHHbIX CKOPOCTSX
CABUra 1 ypoBHax Temnepatypbl (HTHS - BaskocTs),
nocturarowmx 3Havennin 1076 1 150 rpag.
COOTBETCTBEHHO.

MeTop pacyeTa nons rMApoAMHaMUYecKnX AaBneHni
B CMa304HOM C/l0€ HEHbIOTOHOBCKOW XMNAKOCTY Bbin
pa3paboTaH. [peflycMoTpeHa BO3MOXHOCTb yyeTa
PacrnofoXeHHbIX Ha MOBEPXHOCTAX TPEHWSA NCTOUHNKOB
CMa3Kku, BbIMOSHEHHbIX B BUAE OTBEPCTUIA, KAPMaHOB MK
KaHaBOK Pas/IM4yHON NPOTAXEHHOCTU. ANFOpPUTM Takxe
npefycMaTpuBaeT pacyeT BO3MOXHOIO YCTaNOCTHOMO
M3Hoca Tp1BOCONPSKEHUIA Ha OCHOBE PacyeTHbIX
TMAPOMexaHnyeckmx xapakTepucTuk. icnonb3oBarue
9TON MOLEenu AaeT BO3MOXHOCTb CHATb JONyLLeHme
Knaccuyeckon ruapofMHaMMyecKkon TeoprMmn CMasKku
0 HbIOTOHOBCKOM MOBEAEHMM CMa304HOro MaTepuana
NPV BbICOKMX CKOPOCTAX CABUIa W TemnepaTypax.

Co3paH anroput™ gNs peLleHns 3agadn gnHaMukm
NOABWXHbIX 31EMEHTOB HEaBTOHOMHbIX

TpuboconpsixxeHWn Ha NprYMepe pacyeTa yCTOMYMBOCTU
9N1EMEHTOB POTOPHbIX MALLMH C y4eTOM YCI0BU
CMa3blBaHMs HEHBIOTOHOBCKMMM XMAKOCTAMU. CrucTema
YPaBHEHWI ABUXKeHWs poTopa npeactasnsana coboit
JIMHENHY0 CUCTEMY, KOTOpas pellanacb COBMECTHO
C LBYMS HEJIVHEMHbIMW CUCTEMaMW, COOTBETCTBYIOLLMMM
NOAWMMNHMKaM CKobxXeHus. [Ins kaxgoro
MHOFOCAIOMHOr0 pafnanbHoro NoAWUNHMKa bbina
COCTaBfIeHa cucTeMa ypaBHeHWin ABuxKeHnsa Land potopa
¥ NNaBaloLLMX BTY0K C y4eTOM CBOMCTB CMa304HOro
MaTepvana, reoMeTpuyt NoBepxXHOCTEN TpeHUs
VI TEN0BOro COCTOSHMA Kaxaoro Tpuboysna.

BbinonHeHa oLeHka TeNNOBON Harpy>KeHHOCTN
3n1eMeHTOB TprboconpskeHWt NpKU UCCAef0BaHNN

OMHAMVKX poTopa C y4eToM M30TepMUYecKoro
Y HeM30TEepPMMUYeCKoro noaxofa npu pacyete TeYeHUs
xugkocTn. MNong Temnepatyp v LaBNEHWIA B C/I0e CMa3Ky
ObINN NOCTPOEHbI C YYETOM PEONOrMYECKUX CBOMCTB
cmasku. [Ina pelueHns 3afayv MCNoNb30BaH
nporpamMHbIi komnnekc Ansys Academic Fluent.
paHWYHbIe YC0BMS, KOTOpble MCMOb30BaHbI
LN pelweHns 3agaun, boinn B3dTLI U3 3KCNepUMEHTa.
BnvsHne akcueHTpUcKTETa Ha pacnpefeneHune faBaeHui
¥ TemnepaTyp B TOHKOM CMa304HOM CJloe
HEHbBIOTOHOBCKOM XWMAKOCTN Bbl10 pacCMOTPEHO.
[NonyyeHHble Nons TemMnepaTyp CBUAETENBLCTBYIOT O
HepaBHOMEPHOI TeNI0BOM Harpy>KeHHOCTW TYPOUHHOIO 1
KOMMpPeccopHOro NoALWMNHUKOB. Pa3paboTaHHbii
anropuT™ 19 OLEHKM TeMna0BOIM Harpy>KeHHOCTY
NOALWMMHMKA CKONbXeHWs Bbln MCNonb3oBaH Ang
NPOrHO31POBaHMA Cpoka Ciy>bbl NOALLIMMHIKOB
koneHyatoro Bana [IBC Ha cTaguu npoekTnpoBaHums.

Pa3paboTaHbl nporpamMMHble KOMAEKCh! A1 PeLlerHns
3aay GUHAMUKUN U CMa3Ku CIOXHOHArPY>XKeHHbIX

TPUBOCONPSXKEHWIN NOPLUHEBBIX U POTOPHbLIX MaLLWH,
CMa3blBaeMbIX HEHbIOTOHOBCKUMU XXUAKOCTAMMY,
nporpamMmMa oLeHKW pecypca NoALUNMHMKOB CKOMbXEHNS

TensoBbIX ABUraTesei C y4eToM HeyCTaHOBMBLUMXCS
pexuMoB paboTsl. Ina oLeHKkM TeNI0BOro COCTOAHMS
NOALWMMHUKOB CKOMIbXeHWs pa3paboTaH 1 oTnpasneH
Ha peruncTpaumio nakeT Nporpamm.

B KauecTBe HEHBbIOTOHOBCKMX CMa304HbIX XXUAKOCTe

BbINN paccMOTpeHbl Kak TPaaWLUMOHHbIE,

Tak 1 bropasnaraeMele CMa3ouHble MaTepuasbl.
MepBoHaYanbHbIN 0630p COBPEMEHHOMO COCTOAHMS
nccnefoBaHWA B 061acT MCMosb30BaHMS
BuopasnaraeMbix CMa3okK 19 Y3/10B TPEHWSA MaLlUWH
I MexaHun3MoB bbin npeacTaBneH. bbin cienaH BbIBOA,

0 TOM, YTO 3aga4a pa3paboTky cMa3o4Horo Matepuana

C 0OLHOBPEMEHHO BbICOKMMM TPMBONOMMYECKUMM

XapakTepUCTUKaMM, yCTOMUYMBOCTBIO K IKCMIyaTaLlMOHHbIM

BO3/eMCTBUAM, KpaliHe HM3KOM TOKCUYHOCTbIO 1 BbICOKOM
BropasnaraemMocTblo ABASETCS 0YeHb akTyanbHOMN.

[MTEPCMEKTVBDI
[TPAKTUHECKOIO
NCTTOJIb30BAHINHA

Pa3paboTtaHHble Mofienn, METOLbI, aNrOPUTMBbI
1 MporpaMMbl pacyeTa BbiIM MCMONb30BaHbI
Npwv MCCNefoBaHMM U NPOEKTUPOBaHNUM
TypbOKOMMNPECCcopoB CUCTEM HafdyBa TEMIoBbIX
ABuraTenein, a Takxxe Ans OLeHKM YCTanoCcTHOro M3Hoca
CNOXHOHArpy>KeHHbIX TPUBOCONPSIKEHNIA MOPLIHEBBIX
1 POTOPHbIX MalWWH Ha OCHOBE PACYETHbIX
rMAPOMEXaHNYECKUX XapaKTepUCTUK.

[MAPTHEP TTPOEKTA

V] HIO «TypboTexHwka», . MpoTBuHO, MockoBckas 061

PacyeTHada ceTka FVIJJ'pO,D,VIHaMVIHeCKOI;\ moAenu ons pagnanbHOro
nogwnnHnKa, ¢ y4eToM BHYTPEeHHUX NpU3MaTn4ecknx cioes

—
~ L=
Pacnpe,u,eﬂeHMe rMApoAnNHaMnyecknx nasneHnn B TOHKOM %
CMa304HOM Coe NnoAwmnnHrKa
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POCCUMCKUUN ®OHA ®YHAAMEHTAJIbHbIX UCCJIEAOBAHUN

Lienbto paHHoro uccnepo-
BaHMWS ABNSETCH U3y4eHue
BO3MOXHOCTU U YCJIOBUMA
obpasoBaHus KpUCTaNIu-
YyecKux TBEpAbIX MHOrOKOM-
MOHEHTHbIX PacTBOPOB

CO CTPYKTypoMn rekcadeppu-
ToB M-TMna B BbICOKO3H-
TPOMUMHbBIX OKCUAHbIX
cucteMmax.

NYBAWUWKALMUMU

Hay4HbIX
cTaten

Joknaga
Ha Hay4HbIX

KOHPepeHLMAX

cTaThbs
B Scopus

1

SALAUY
MPOEKTA

B pamkax npoekTa nnaHupyeTcs
M3Y4YNTb CUCTEMBI, COCTaB KOTOPbIX
MOXET bbITb BblpaxkeH 0006 EHHON
dopmynonn MeR,,0,,. B 31011 popmyne Me
- Ba, Pb, Sr, Ca, Zn, a R - Fe, Mn, Co, Nj,
AL Ti, Cr, In.

K yucny crcteM, KoTopeble 0ba3aTenbHO
BOVAYT B Habop nuccnenyemsix,
oTHOCATCS:

(Ba, Pb, Sr, Ca, ZnlFe,,0,,

Bal(Fe, Mn, Ni, Ti, Al,,0,,

(Ba, Pb, Sr){Fe, Mn, Ni, Ti, Al,,0,,
(Ba, Pb, Sr, Ca, Zn) (Fe, Mn, Al,,0.,.

CocTaB fpyrux cuctem bynet
OMPeAeNnsaTbCsA U YyTOUHATLCS, ONUPasich
Ha pesysbTaTbl UCCef0BaHNs NepBbix
nonyYeHHbIX 06pa3LoB.

OKNOAEMbBIE
PE3YJIBTATbI
[TPOEKTA

OCHOBHbLIMUW pe3ynbTaTaMu npoekTa
CTaHyT:

2 uHbopMauma o cocTaBax
MHOFOKOMMOHEHTHbLIX OKCUAHbIX
cucTeM, B KOoTopbix 0bpasytoTcs
KpucTannunyeckune TBEpAble pacTBOpLI,
nMetoLL e CTpyKTypy rekcadeppuTos
M-tuna;

= PesysbTaThl UCCNeA0BaHNA
TeMMNepaTypHbIX U KOHLEHTPaLMOHHbIX

DOA30BbIE PABHOBECIH,
PEAJTNSYIOLWNECH
B MHOI OKOMITOHEHTHBIX
CNCTEMAX, MUMEKLL WX
CTPYKTYPY EKCAOEPPUTOB
M-TUTTA

MpoexT N218-38-00736
PykoBogutenb npoekrta - 0.B. 3anueBa

rpaHuL, cTabmabHOCTU Tak1X
pacTBOpPOB;

O pe3ynbTaTbl 3KCNEPUMEHTANbHOMO
nccnefoBaHva MarHUTHbBIX U
3NEeKTPOANHAMUYECKMX
XapaKTepUCTUK TBEPLbIX
pacTBOPOB, UMEKLLNX CTPYKTYpPY
rekcadepputos M-tuna;

S TepMoaMHaMuyeckas Moaeb
TBEPAbIX PACTBOPOB, UMEIOLLMX
CTPYKTYypy rekcadepputos M-tuna;

2 paspesbl pparMeHToB Ga3oBbIX
AvarpaMM nccnefoBaHHbIX
cucrem;

S pekoMeHAaumMu No NCnonb3oBaHuo
pe3ynbTaToB paboTkl B Xofe
COBepLIEHCTBOBaHMWA NpoLecca
BblpalLMBaHna GbeppoMarHUTHbIX
MOHOKPMCTaNI0B 13 OKCUIHbIX
pacniasos.

[EPCIEKTVIBbB
[TPAKTHECKOIO
CTAJIB30BAHNA

MccnenoBaHme No3BoanT Nosy4mnTb
pesynbTaThl, KoTopble, be3ycnoBHo,
bynyT BocTpeboBaHbl B xofe
NpUKNagHbIX MCCefoBaHun,
HampaBNieHHbIX Ha co3/aHue
MaTepuanoB Ans netasnei
M YCTPONCTB 3NEKTPOHUKN,

B T.4. CBY-granasoHa.



PE3YJIBTATDI
NCCNEOOBATE/ILCKOW
PABOTHI B 2018 .

M TMpoeepexa nepeas ceprs 3KCNepUMEHTOB Mo
NOyYeHNIO BbICOKOIHTPOMUIAHBIX CUCTEM
CO CTPYKTypoON rekcacdeppuToB, BKIOYAIOLLMX
BbINNaBky M TepMoobpaboTky 0bpa3L,oB 0TobpaHHbIX
MHOFOKOMMOHEHTHbIX CUCTEM C 3KBUMONAPHbLIM
COOTHOLLIEHVEM KOMMOHEHTOB MOApPeLlETOK.

M Wccneposara (MeTofaMm 31eKTPOHHOM MyKpockoniu)
CTPYKTypa Nojy4eHHbIx 00pa3LioB ¢ Lefbio noncka
MHOFOKOMMOHEHTHbIX TBEPLbIX PACTBOPOB
v onpefesieHne coctaBa Takux pacTBOPOB.
CdopMynvpoBaHbl BIBOAbI
0 HeobxoAMMbIX HanpaBIeHNAX KOPPEKTVPOBKY
cocTaBoB 06pa3LioB.

[V ConocTtaBneHbl NostydeHHble 3KCNepuMeHTanbHble
JaHHbIe 1 3KCnepuUMeHTanbHble AaHHble ApYrinx
aBTOPOB MO MCCefyeMbiM, a Takxke bosee NPoCTbIM
OKCUAHBbIM cucTeMaM. [laHa kpuTudeckas oLeHka
v onpefeneHune Habopa AaHHbIX, KOTOPbLIA ByaeT
MCMONb30BaH A7 ONTUMU3aLUN MOAENbHbBIX
napaMeTpos.

M PaspaboTaHbl TepMog/HaMUYecKrie Moaeny
v onpefeseHsbl 3Ha4YeHNS MOLeNbHbIX NapamMeTpoB
ns obHapyXeHHbIX TBEPAbIX PACTBOPOB.

MHOroKoMMoHeHTHas KpucTanamyeckas dasa,
noslyyeHHast Npy UCCNefoBaHUU CUCTEMbI
(Ba,Pb,Sr,Ca,zZn)(Fel,,0,,

MHOI’OKOMHOHGHTHBQ KpVICTaJ’IJ’IVI‘-{eCKaq ¢838,
I'IOJ'I\/‘-leHHaﬂ ﬂpVI M3y‘-IeHMM CUCTEMDbI
(Ba, Pb, Sr)(Fe, Mn, Ti, Ni, Al,,0,,

MHOFOKOMHOHEHTHaﬂ KpVICTaJ'IﬂMHECKaﬂ ¢a3a,
I'IOﬂ\/‘-leHHa';l I'IpVI M3y‘—{eHVH/I CNCTEMDI
BalFe, Mn, Ni, Ti, AU,,0,,

¥ MoproToBneHbl TekCTbl NybaAKKaLWiA
B Hay4YHOW NepmroaMYeckon nevaTu, B paMkax KOTOpbIX
HaloyT oTpaxeHue pesynbTaTel paboT Hag NpoekToM.
Takxe npefnonaranock NpefcTaBieHvie pesynsTaTos
paboTbl Ha MeX/AyHapOAHbIX HaYYHbIX KOHPEpeHLMSX.

Bce atn MeponpunATNA HeNOCPeLCTBEHHO CBA3aHbl
c 3agadent npoexkTa n 66N npenycMoTpeHbl
M3Ha4YaJIbHbIM MJ1aHOM.

Bce 3anjlaHnpoBaHHbIe pa6OTbI yCrnewHo BbIMOJIHEHbI.

PesynbTathl paboThl, NoOAyYeHHble Ha AAaHHOM 3Tane,
ByayT MCNonb30BaHbl Ha ClefyloLleM 3Tane HacTosALLero
ncenenoBaHng.

3KCNepUMEHTaNbHOE U3yYeHre NoNyYeHHbIX
06pa3L0B NpoBOAMNOCH METOAAMMN 3/1EKTPOHHOMN
MUKPOCKOMUM (COBMELLLEHHOM
C peHTreHoCnekTpanbHLIM MykpoaHanusom). Obpasubi
nccnefoBanncCh Ha pacTPOBOM 31€KTPOHHOM
mukpockone Jeol JSSM7001F ¢ aHeprogncnepcuoHHbIM
peHTreHodbnyopecLeHTHbIM cnekTpomeTpom Oxford
INCA X-max. PaspabotaHbl npoekTsl gns MathCad,
KOTOpble MOTyT MPUMEHATLCH B MPOLLECCE MOMOSIHEHUS
ba3bl napameTpuyeckoro obecneveHuna ang
MOJEeNNPOBaHNA TBEPAbLIX PACTBOPOB, OTHOCSALLMXCS
K nccneflyeMbiM cucTeMaM. Micnonbays BO3MOXHOCTK
nporpaMMHoro koMnsekca FactSage (Bepcua 7.2),
co3fjanv noab3oBaTenbekyto 6asy gaHHbIX,
nofobpaHHbIX B X0fe 1cCnefoBaHus.

ccnepoBaHvie BbINOAHEHO Npyt GUHAHCOBOW
nonaepxke POV B pamkax HayuHoro npoekta N2 18-
38-00736.

MHorokoMnoHeHTHad Kpuctannn4yeckas d)aaa,
nony4yeHHaa npu nccnenoBaHnm CUCTeMbI
(Ba,Pb,Sr)(Fe,Mn, Ti,Ni,AUL,0,,

MHOroKOMMOHeHTHas KpucTanamyeckas dasa,
MoayYeHHas npy U3y4eHun CUcTeMsl
(Ba, Pb, Sr, Ca, Zn)Fe,,0,,

MHOrokoMNoHeHTHas kpucTanamyeckas dasa,
noayYeHHas npy U3y4eHun CUcTeMsl
(Ba, Pb, Sr, Ca, Zn](Fe, Mn, Al,,0,,

o
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POCCUMCKUUN ®OHA ®YHAAMEHTAJIbHbIX UCCJIEAOBAHUN

CdopmMupoBaTb cucTeMHOe
npeacTaBneHne o Lensx,
¢dopmMax, 3BonoLmm

U pe3ysbTaTax MeXKayHapon-
HbIX CBSiI3el COBETCKOMU
aApXUTEKTYpPbI Ha NPOTSXKe-
Humn 1930-x rr.

NYBAWUWKALMUMU

Hay4Hble
CTaTby

poknaga
Ha Hay4HbIX
KOHpepeHUnsx

CTaTbyU

cTaTbA
B )XypHane
U3 nepeyHs

MEX]

OXKNMOAEMbBIE
PE3YJIBTATbB
[TPOEKTA

[MpoekT Bnepsble npefnonaraet
KOMMJIeKCHOe ¥ BbICTPOEHHOE
B MCTOPMYECKON AMHaMuKe
nccnefoBaHne MexayHapoaHbIX CBA3EN
coBeTckol apxuTekTypbl 1930-x rr.
MexpayHapoAaHble CBA3N He
paccMaTpuBaloTCs M30MPOBaHO, a
CTaBATCH B UCTOPUKO-KYNBTYPHbIN
KOHTEKCT, YTO, BO-MEePBbIX, MO3BOSET
BKJIIOYNTb MX B 06WMIA Npouecc
KYNbTYPHOr0 B3aMMOLENCTBUS COBETCKOMO
rocypapcrsa c 3apybexbem
1 B KOHLEMNUMIO U NPaKkTUKy COBETCKON
KYNbTYPHOW AMNAOMaTK 1, BO-BTOPbIX,
npoaHann3npoBaTb Ha 3TOM npumepe
CUCTeMy B3aVMOOTHOLEHM TBOPYECKMX
MHTEPECOB 1 NOAMNTUKO-NLEONOMNYECKIMX
3apay. HoBu3Ha 3afaeTcs Takxke
paclypeHneM NCTOUHMKOBOM Ba3bl —
MaKCMMasbHO MOJHLIM NpMBAEYEHNEM
apXMBHbIX MaTepuasnos, 40 HAaCTOALLErO
BpPeMeHM NoYTH Hen3ydYeHHbIX B acrnekTe
3asB/IEHHOW TeMbl 1 BBEAEHNEM UX
Hay4HbIX 060pOT.

O)KI/],D,E:]EMbIe pesynbraTbl NpoekTa:

2 GopmMMpoBaHKE CUCTEMHOIO
1 KOMMNEKCHOrO MpeAcTaBfeHns
0 MeX[yHapOoHbIX B3aMMOCBA3SAX
COBETCKOW apxXMTEKTYpPbl, @ UIMEHHO: Leu,
MOTMBbI, GOPMbI, PE3YNLTATHI U WX
3posounsa Ha npoTtsxkeHnn 1930-x rr;

YHAPOHBIE CBA3W
COBETCKOW APXNTEKTYPbHI
B 1930-e rr.

PykoBoauTenb npoekTa — KaHAMAAT UCKYyCcCcTBOBeAeHus, aoueHT E.B. KoHbiweBa

npefMeT B3aMMHOro MHTepeca

B MEX[yHapOAHbIX KOHTaKTax v ero
TpaHchopMaLUmMs Ha NPOTAXEHWM
1930-x rr.; MHCTUTYLMOHaNbHAS
opraH13aums MexayHapoaHbIX
CBSI3eM; MPUYMHbI, BAVSBLIWE

Ha HanpaneHue, Gopmbl

N MHTEHCMBHOCTb MEX[YHAPOLHbIX
KOHTaKTOB; MexaH13Mbl
roOCYapCTBEHHOMO PeryNnMpoBaHus
MEXyHaPOAHbIX apXUTEKTYPHbIX
cBsi3el v xapakTtep
B3aMMOOTHOLLEHWA TBOPYECKMX

1 NOANTHKO-NLE0N0rNYEeCKMX
MHTEPECOB; B3aVMHbIe OLEHKM
MpOLLecCcoB B 3aMafHol 1 COBETCKON
apxuTekType v GOpMbl UX BbIPAXKEHNS;
npvHLMMbl 0Tbopa 0bbekToB

1 NepcoHanuii B pernpeseHTaLmmn
COBETCKOW apXuTeKTypbl 3a pybexom
1 NpefcTaBneHns 3anagHom
apxutekTypbl B CCCP; dpopmbl

1 3afaun nNybaMYHOro 0CBeLLeHNs
MeX[yHapOAHbIX CBA3EN COBETCKOM
apXMTEKTYPbI 1 VX 3BOIOLMS

Ha npotspkeHnn 1930-x rr;
OMnpeAeneHre XpoHOM0rnyYeckmx
9TanoB B 3BOSIOLMM MEXYHAPOLHBIX
CBHA3el COBETCKOM apXUTeKTypbl

Ha npoTsbkeHnn 1930-x rr. v nx
cneumoukm;

PEKOHCTPYKLMSA NPaKTVKK
M1aHMPOBaHUS, NOLATOTOBKM

1 NPOBefEeHNs MEXIYHAPOAHbIX
MepOoMpPUSTHIA/MepPONPUATUI

C NpurnaleHneM 3apybexHbix
YUaCTHUKOB (BLICTABKM, KOHKYPCHI,
KOHIpecchl v T.n.).



[EPCIEKTVBbI
[TPAKTMHECKOIO
MCTOJI630BAHNA

PesyneTathl iccnenosaruns byayt cnocobcTeoBaTh
bopMMpoBaHMO MaKCManbHO NOHON 1 0bbeMHO
KapTWHbI MCTOpUM coBeTckol apxutekTypbl 1930-x rr.

C BKJIlOYEHMEM ee B MeX/yHapoaHblli KOHTeKcT. [TpoekT
npefnonaraetcs bbITb YacTbio bonee MacluTabHoro

VI XPOHOMOTMYECKM NPOTHAXKEHHOr0 UCCef0BaHNg

0 MeX/AYHaPOLHbIX CBA3AX 1 UX 3BOMOLMN 1 O
B3aVMOB/IVAHMAX COBETCKON W 3anafHON apXUTEKTYpbI
Ha NpOTSXEeHWUW BCelt MCTOPUM COBETCKOrO 3044ECTBa,
oT 1920-x k 1980-M rT., B TOM YMCie He TOJIbKO

C VHQOPMaLIMOHHOIM, HO U METOA0MI0TUYECKON CTOPOHBI.

Pe3yneTaThl ccnefoBaHus MoryT BbiTb
MCNoNb30BaHbl NpY Noarotoske obobulaoLLIMX TPYAOB
MO UCTOPMYW COBETCKOM apXMUTEKTYPbI, a Takke B y4ebHbIX
Kypcax Ans apxuTekTypoBea4eckmXx,
MCKYCCTBOBEAYECKMX U UCTOPUYECKMX CreLnanbHoCTe.

PESYJILTATDI
NCCIEOOBATENIBCKOM
PABOTBI B 2018 .

M lMpoBeneHa nccnepoatensckas pabota B brbnvotekax
v apxvBax . MockBbl MO MOWCKy MaTepuranos

caraa

-
-
=

b
™

Y

Co103 COBETCKMX apXMTEKTOPOB B CUCTEME COBETCKOM KyTYPHOM
ounnomMatm 1930-x rr.

1 JOKYMEHTOB B COOTBETCTBMM C 3a3fa4aMu UCCNeoBaHS
C cucTeMatusauyen, obobLLgHUeM 1 aHanM3oM
nofy4eHHoro Matepvana.

M MoparotoBnen cnncok nybamkaumuii B COBETCKOW
npodeccuoHansHon npecce 1930-x rr., ocBellaoLLmX
MeXayHapoAHble B3aMOCBSA3M COBETCKOW
apXUTeKTypbl.

M MopgroToBneH aHHOTMPOBAHHbIN XPOHONOrMYECKMit
nepeyeHb MIaHMpPOBaBLUMXCS U OCYLLECTBIEHHbIX
B 1930-e rr. obuuManbHBIX MeXAYHapOLHbIX
meponpusaTuii B CCCP unu ¢ yyacTmeM coBeTCKumX
apxuTekTopoB 3a pybexoMm.

Ha ocHoBe aHanm3a UCTOYHMKOB:

M nana xapakTepucTuka UHCTUTYLMOHABbHOM
opraH13aummn MexayHapoAHbIX KOHTAKTOB COBETCKOM
apX1TeKTypbl U MOKa3aHbl ee BHYTPeHHWe
npoT1BOpeUns;

M BbifBNEHbI MEXaHW3MbI FOCYAAPCTBEHHOTO
peryanpoBaHmna MexXayHapogHbIX OTHOLLEHWI
COBETCKOW apXUTeKTypbl 1 MoKa3aH xapakTep
B3aMMOOTHOLLEHMIT TBOPYECKHMX U FOCY1apCTBEHHbIX
MHTEpecos;

[V pekoHCTpyupoBaHa nNpakTnka naaHvpoBaHus,
NOATOTOBKMW 1 NPOBeAEHUS MeXAYHapOLHbIX
MeponpuaTui;

[Vl nokasaHa fuHaMmka MexayHapoaHbIX MepPONPUATUI
Ha npoTtsxeHnn 1930-x rr. n aBontoumsa dopm
1 HanpaBieHU MexayHapoaHbIX KOHTaKTOB;

[Vl npoaHanuavipoBaHbl GopMbl 1 xapakTep nybnmyHoro
OCBeLLeHNs MeXAyHapoAHbIX CBA3el COBETCKOM
apxuTeKkTypbl B npodeccroHansHol npecce 1930-x rr.
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PenpesenTaunsa coBetckon apxutekTtypsl Ha Xl MexayHapogHoMm
KoHrpecce B Pume (1935)
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POCCUMCKUUN ®OHA ®YHAAMEHTAJIbHbIX UCCJIEAOBAHUN

Lienblo npoekTa siBnseTcs
onucaHue MexaHW3MoB
yNbTPa3BYKOBOMN MHKaMCy-
nauum buonornyecku
aKTMBHbIX BELLECTB

B NULL,EBON MaTPUKC
PYHKLUMOHANbHbIX NPOAYK-
ToB nuTaHusa. Mpepgnocbin-
KaMu gns paspaboTku
pelueHns gaHHomn npobne-
Mbl iBNsieTcs Heobxoam-
MOCTb YCTaHOBJIEHUS
NPUHLMNOB BCTpanBaHuUA
6uonornyeckun akTMBHbIX
Bewects (5AB) B nuwieBoi
MaTpUKC AN COXpaHEeHUs
nx buopocTynHOCTH

C y4eToM pU3MYeCKNX

N XMMUYECKUX CBOWCTB
nULLK.

NYBAUWKALMUMU

Hay4Hble
CTaTby

cTaThbs
B Web
of Science

cTaTby
B NepeyHe

YIbTPA3BYKOBAS
VHKANCYNALMA

BVONOMYECKM AKTUBHbBIX
COEAMHEHUY
B MULLEBO

3ALAUN
MPOEKTA

B pamkax nccnepfosaHuii NnepBoro rosa
OblAM NOCTaBAeHbI CleayoLmne 3afa4n:
2 TeopeTuyeckoe onucaHune

1 3KCNepUMeHTanbHas oLeHka

BAVSAHNSA YNbTPa3BYKOBbIX YAAPHbIX

BOJIH Ha CBOWMCTBA W YCTOMYMBOCTb

HaHoamynbcuin BAB;
© pa3spaboTka TexHonornu obpasoBaHua

HaHO3MYbCUW C UCMOb30BaHNEM

yNbTPa3BYKOBOrO BO3AENCTBUA 419

nHkancynaumm BAB;

2 uccnepfosaHve cTabunbHoCTH

Bronornyeckn akTUBHbLIX COEANHEHN

B HAHO3MYJIbCKW Ha OCHOBE

onpegenenus n3eTa-noTeHumnana

n ananmsa pasmepa vactuy (PSD).

OKVMOAEMBIE
PE3YJIBTATbI
[TPOEKTA

PesynbTaThl npoekTHoO-
nccnepfosaTenbekol pabotsl byayT
CnocobCcTBOBaTbL MOYYEHMIO HOBbIX
HayYHbIX 3HAHWU O MONEKYNAPHbIX
MexaH13Max npoLecca MHKancynaummn
BAB Ha ocHoBe ynbTpa3BykoBOro noaxona
¥ pOAK yneTpa3Byka B npoleccax
BCTPavBaHms BMON0rMYECKN aKTUBHbBIX
KOMMOHEHTOB B HAHO3MYSIbCUOHHYIO
cucteMy. byayT oTpaboTaHbl pexxuMmbl

019 PASMELLEHUS
A MATPUKC

PykoBoguTenb npoekTa — AOKTOP TeXHMYECKMX Hayk, npodpeccop U.H. MoTopoko

Hanbonee adppexkTnBHOM
nHkancynaumv BAB B HaHo3aMynbCUIO
Ha ocHoBe Y3B, nossondioLine
COXPaHUTb X Bronoruyeckyo
abPeKTMBHOCTL Ha BCex aTanax
TPaHCMOPTMPOBaHWMA B CUCTeMeE
opraHv3ma Yenoeka. byget
npesnoxeHa MeTOR0NOMMS
nHkancynaumm bBAB Ha ocHoBe
yNbTPa3ByKOBOro NofxoAa npu
ycnoBuu ¢opMr1poBaHus HOBOTO
ypoBH# addekToB bBrogocTynHOCTH

1 BMOaKTMBHOCTK, B TOM YuncIle 3a cyeT
CMHEepru3Ma Bcex COCTaBHbIX
KOMMOHEHTOB MULLEBOrO MaTpMKCa.

[MEPCIEKTNBbI
[TPAKTHECKOIO
VCTOJ Ib30BAHINA

PesynbtaThl peanv3aumm npoekTa
COMOCTaBMMbl C JOCTUXEHNAMM
MUPOBOI0 YPOBHS ¥ MO3BONAT
NONYYNTb MPUOPUTETHBIE YHUKANbHbIE
nNaHHble. PaszpaboTaHHble MeTofbl
nHkancynaumm BAB B nuuieson
MaTpuKC Ha ocHoBe Y3B byayt
MaclTabnpoBaHbl 1 UCNONb30BaHbI
B TEXHONOrK oboraleHHbIX
NposyKToB GYHKLMOHANBHO
HanpaBieHHOCTH, B TOM Ymncre
B YC/I0BMSAX peanbHOro Npon3BoOACTEa.
MMonyyeHHble pe3ynsTaTbl MOTyT
COCTaBNATb ONpeaenEHHbI
NpakTMYeckuin nHTepec
ans npeanpuatuin AMNMK v nuweson
oTpacnu.



NepcneKTMBHbIE COYETaHMS XMPOBOM dpakLyy
1 3My/IbraTopoB, NosydeHsl paboyne Mofenu, afekBaTHo

PE3YJIBTATbB : :
NCCNELOBATENIBCKON = ‘ZZZ;J'HBS“S?ﬁlﬁ?‘;ﬁfﬁb.Za?{;"iﬁ”oﬁ“fe;KMe
PABOTHI B 2018 .

B HOHO3MYNIbCWW; M3y4eHbl acCoLMaTnBHble
PesynbTraThl MccnepoBaTensbckoi paboTsl

HamnpaBJ/ieHbl Ha pacKkpbiTne U TeopeTnyeckoe ofnmcaHmne

B3anMogelicTeua BAB ¢ vHrpeaveHTaMyt HaHOIMYNBbCHIIA.

[TAPTHEPbBI MPOEKTA

M Kommepueckue naptHepb!:
000 «buoTex», 000 «PnasuT».
M HayuHo-vccnenosatensckuie nabopatopyivi 1 Bysbi:

MOTEKYTAPHBIX MEXaHN3MOB COHOXUMKWYECKOro

BO3,£I,EVICTBVIF| Ha nuueBble ANCNepcHble Cpedbl:

[Z COo3daHbl M1 arlpo6v1posaHb| MHHOBALMOHHbIE TEXHOTOMN
nony4yeHnd YCTOIZLII/IBbIX HaH09MyJ'IbCI/IVI TMNa «Macyo-

BO@» Ha OCHOBE COHOXMMMWYECKOro MOAXoaa; Jlabopatopust «Tect-TytmHo», MHcTUTyT Briodusmku

V] C NOMOLLBIO OPUTUHATBHBIX 1 YCOBEPLLIEHCTBOBAHHbIX knetkn PAH, HaumoHanbHbIn TeXHONOrMYeckuin MHCTUTYT
r. Baparran (MHaus), MegnumHeknin yHusepcuteT BapHbl

METOAVIK orpeaeneHsl GprU3MKo-XMUYeckie
(Bonrapwsl.

XapaKTepnctnkn HaHOSMyJ'IbCI/Il;I, BblAeNeHbl Hanbonee
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MukpodoTorpadum amynbcuit [IFK, nonyyeHHble ¢ npuMeHeHem
koHboKanbHoro Mykpockona (o6bextre HCX PL APO lambda blue 63.0x1.40)
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DparMeHT Komnekca ryaposoi kameamn ¢ 4K B npucyTcTBrmn KOMNOHeHTOB
JIbHAHOTO Macna B BOAHOM cpesie
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KpvBble pacnpepenenmns 4actvL, AVCNEpCHOV CUCTEMbI SMYNbCUIA:
a-K31,6-K3, B-H31, r-H32
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MukpodoTorpadum amynscuin K, nonyyeHHbie ¢ nprimeHeHnem
KoHdokanbHoro Mukpockona (o6bekts HCX PL APO lambda blue 63.0x1.40)
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POCCUMCKUUN ®OHA ®YHAAMEHTAJIbHbIX UCCJIEAOBAHUN

3AIAUM
Llenbio npoekTa agnseTcs |_| P O E KTA

pa3paboTka Mogenu

obnayHou nnathopMbl PaspaboTtats Mogens npobnemHo-

AN BINOJIHEHNS LUGPOBbIX OpUeHTMPOBaHHOW obnavHow
LBOMHWUKOB ANsi MOAeINpo- .
BaHNS! MHAYCTPUANbHBIX BbIYMCAUTENbHON VCI/ICTeMbI,
npoL.eccoB B BUAe NOTOKOB nofAepXKvBaloLLeit BbINOAHEHME
pabor. «UMPPOBLIX LBOVHMKOB», OCHOBaHHOMN
Ha mogenn Container-as-a-Service
NYBAUKALUM (CaaS).

S Pa3pabortaTb MeTOAbI 1 @NrOPUTMBI
ynpasneHus pecypcamu obnayHon

HAy4HbIX .
cTaTel cuUcTeMbl Ha ocHoBe pa3paboTaHHoN
MOAenu.
2 PaspabotaTtb anropuT™ nnaHnpoBaHus
Aoksaaa BbINMONHEHWS MOTOKOB paboT, KOTOPbIN
Ha Hay4HbIX yUMTbIBAET BbIYNCANTENBHbIE
KoHdepeHumax XapakTepUCTNUKN 1 HeonpeaeneHHoCTH

3afady MoaenmpoBaHnd

9 Peanunsosatb NpOTOTUM CUCTEMBI
NAaHUPOBAHUSA BbIYNCANUTENBHbIX
pecypcoB Ans NpobnemMHo-

cTaThm OpUEHTUPOBAHHOM 061a4YHON CUCTEMBI

B Scopus AN NOAAREPXKM «UndpoBbIX

LBOMHWKOB», KOTOpas NpYMeHseT

npeafioXkeHHble METOAbI U aNropuUTMBI.

OXKMIOAEMBIE
PESYJIBTATDI

2 Mopgenb 061a4HOM BbIYUCINTENBHOMN
CUCTEMbI, MCMOMBb3YIOLLEA MOAEb
Containeras-a-Service.

CTaTbU

2 [NpobneMHo-oprUeHTUPOBaHHbIN MeToq
ynpaBneHus pecypcamu obnayHom
BbIYNCIUTENIbHOM CUCTEMBI,
ncnonb3ayouwern mogens Container-as-

MHOYCTPMaNbHbIX MPOLECCOB N CUCTEM.

PA3PABOTKA MOLENEW, METO0B

N AJITOPNTMOB MNJTAHWNPOBAHWA
KOHTEVHEPW3VPOBAHHbBIX
BbIYNCJTNTEJIBHBIX PECYPCOB

TP NCTTOJTHEHWI TTOTOKOBbIX
NPUTOXEHWUIM B PAMKAX KOHLEMLA W
LNDOPOBOTIO NMPEANMPUATNA

PykoBoguTenb npoekTta - KaHAMAaT pM3mMKo-MaTeMaTmyeckux Hayk IU. PagyeHko

a-Service, BbIMOAHAOLLNN
nocTpoeHune cleHapus
pa3BepTbIBaHVSA KOHTENHEPOB

B 0bna4vHom cuctemMe ang
BbIMOMHEHWS Ha HKX 3a[ay NoToka
paboT MogenvpoBaHns
NPON3BOACTBEHHbIX MPOLLECCOB B
paMKax «yMHOro Npovn3BOACTBa.

2 [lpobneMHO-0pUEHTVPOBAHH®IN
aNnropuT™M NIaHWPOBaHMS MNOTOKOB
paboT, yunTbiBatOWMI crieunduky
0611a4YHOI BbIYNCANTENBHOW
CUCTEMbI 1 HEOMpPeLAeNeHHOCTb
BbIYUCIINTENBHbBIX XapaKTepPUCTHK
33434 KOMMNbIOTEPHOTO
MOLENMPOBaHMA NPOLLECCOB
M CUCTEM NPOM3BOLACTBA.

S 3SkcnepuMeHTanbHbI 0bpaszed
CUCTEMbI NN1aHUPOBaHMS
KOHTEMHEPM3MPOBaHHbIX 0D1a4HbIX
BbIUYMCAUTENbHbIX PECYPCOB,
NpUMeHsoWnii pazpaboTaHHble
MEeTOAbl ¥ aNropuUTMBbl
NAaHWPOBaHWSA 1 ynpaBieHus
pecypcamu, obecneynBatoLLmi
NOAAEPXKKY KOHLENUUN «LUdpoBbIX
LBOVMHNKOB.

[MEPCIEKTVIBbB
[TPAKTHECKOIO
VICTOJTb30BAHNA

2 PaspaboTaHHas Mofenb 0bnavHoin
BbIYNCINTENLHOW CUCTEMBI,
MNCMONb3YoLLLEN NOAXOL,
Containeras-a-Service, obecneunt
npeacTasneHne «UnudpoBoro
LBOVIHMKa» B BUAE Mepapxun
MOTOKOB BbIYMCANUTENbHbBIX
CEPBWCOB, KaX[blli N3 KOTOPbIX



4}

4]

onpesensieTcss HabopoM CUCTEMHOMO U MPUKIALHOMO
10, opMeHTVpOBaHHOIO Ha peanv3aluio
onpefieneHHbIX Mofieneit TeXHONOrnYeckmx
MpoLLEeccoB.

3KcnepuMeHTanbHbIM 0bpasel, cucTeMbl
MJaHMPOBaHUS KOHTEMHEPU3UPOBAHHbIX 0bNauHbIX
BBIUNCIIUTENBHBIX PECYPCOB NIAXET B OCHOBY
pa3paboTku obnayHow NnaTdopmbl 41 BbINOSIHEHNS
3a/a4 KOMMbOTEPHOr0 MOLENMPOBaHUS NPOLLECCoB
1 CUCTEM NPOM3BOACTBA Ha YCTPOMCTBaX
MHOYCTPUANbHOMO MHTEpPHETA BELLEN.

PESY/IBTATHI
VICCNENOBATENBCKO
PABOTHI B 2018 r-

PaspabotaHa Mogens «ndpoBoro LBONHMKA»
VHLYyCTpManbHOro TeXHOMOMMYeCcKoro npoLecca
PaspaboTara Mofent 061avHON BbIYUCANTENBHOM
cucTeMsl, ncnonb3ytollel mogens Containeras-a-

Service Ans peannsaumnm «L4MPpoBbIX LBONHWUKOB»
TEXHO0rMYEeCKMX NPoLLeccos.

M PaspabotaH aMynaTop npobieMHo-0preHT1poBaHHOM
obnayHoi cpefbl, obecneynBatoLLielt UCNOAHeEHME
«UNPPOBbLIX [BONHUKOB» B paMKax
KOHTEMHEepU3MpPOBaHHOM BbIYUCANTENBHON Cpeabl.

[TAPTHEP TTPOEKTA

M HayuHblil LeHTp ropoga 3Hcerana (Mekcukal.

Pa3Bepr|BaHme 1 TecTvpoBaHie CUCTeMbl MOAEIMPOBaHNA Ll,VId)pOBOI’O [IBOMHYIKA

Tosynies: COcTOAHKE
CHCTRAR R NpDUecca

Tesyilas |
NpErHoHEVRMAER
NPoHARDIMTRABHOCTY

AnepreTirecHan
sppERTMBHOCTE
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Micro-Workflows: nogxog k ynpasneruto 3agadamm UMdpoBbIX 4BOVHMKOB
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POCCUMCKUUN ®OHA ®YHAAMEHTAJIbHbIX UCCJIEAOBAHUN

Lienbto paHHoro uccnepo-
BaHMWS ABNSETCH U3y4eHue
$pa3oBbIx paBHOBECUM
B cucTeMax, 6asoBbIx
D15 HOBbIX KjlaccoB 6poH3

cneunanbHOro HasHa4yeHwud.

NYBAWUWKALMUMU

Hay4Had
CTaTbA

LOKNapoB
Ha Hay4HbIX
KOHdepeHumax
=
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285
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285 :
IS >
CcTaTby
)§ 15 B Web
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EE of Science
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1943

110

SALAUY
MPOEKTA

=) I'Ipose,ueHme TepMoAnMHaMM4eCcKoro

MOoLennpoBaHnA ¢a3OBbIX paBHOBeCl/IIZ

NS pafa npakTuyeckn 3Ha4nMMbIx
cucTeM (K KOTOpbIM OTHOCATCH
Cu-Ti-C, Cu-Cr-C, Cu-W-C,
Cu-Mo-C, Cu-Cr-0, Cu-Cr-C-0,
Cu-Al-Zr-0, Cu-Al-Cr-0,

Cu-Fe-Ba-0, Cu-Cr-Si-Ni, Cu-Mn-Bi

W ap.). 3o noTpebyeT cyuecTBeHHOIO
Pa3BWTUS METOAMKYM aHaNN3a CUCTeM,
BKJII0YAIOLLMX MeTannnyeckmne
pacnnasbl.

© JkcnepriMeHTanbHas nposepka
pe3ynbTaToB TEPMOLMHAMUYECKOTO
MOAENUPOBaHUS, U3yyeHune

XapaKkTepucTuK 06pasL,oB NonyYeHHbIX

CMnaBoB U nocnegymouiee
MCMoab30BaHne pesynsTaTos
NpoBeLeHHOro aHanm3a

15 BblpaboTkn pekoMeHaaLmnn

no pa3pa60TKe M coBepLUeHCTBOBAHMIO

psfa TexXHoA0rM4ecKmx NpoLLeccos,
a TakXe N0 COBEPLIEHCTBOBAHWIO
CaMol UCMONb30BaHHOM METOANKM

TepMoAMHaMmM4yeckoro MogeampoBaHmna

ba30BbIX paBHOBECUIA.

OKMOAEMBIE
PE3YJILTATb
[TPOEKTA

K koHUy npoekTa byayT nonyyeHbi:

=) afanTrpoBaHHbIe aNroOpnUTMblI

3YYEHWE ®A30BbLIX PABHOBECKI

B CUCTEMAX, ABJTAKLLMXCA OCHOBOW
[MEPCTTEKTMBHbBIX MEOHbBIX CTTJTABOB

C MOBbILLEHHBIMW TMTPOYHOCTHbBIMI
XAPAKTEPUCTUKAMW, XXAPOTMPOYHOCTbBHO
/I OEPPOMATHWTHBIMM CBOVCTBAMM
(2016-2018 rr.]

PykoBoauTenb npoekTa — KaHAMAAT XxuMuyeckux Hayk 0.B. Camoiinosa

TepMOoAVHaMMNYecKoro
MoLennMpoBaHus ¢a3oBbix
paBHOBECUI, peanun3yoLLnXcs

B X0, TeXHON0rM4ecKmx
NpoL,EeCCOB NOJTyHEHWS HOBbIX
KNaccoB cneunanbHbix BpoH3 ¢
3afaHHbIMW XapaKTepucTnkamu
(TakmMMU Kak NpoYHOCTb,
>KapOCTOMKOCTb, M3HOCOCTOMKOCTb,
371€KTPOMNPOBOAHOCTL U Mp.);

Ba3a TepMoMHAMNYECKMX AaHHbIX,
NPUMEHUMbIX 15 aHanmsa
NpoLLEeCCOB B3aUMOAENCTBUS
KOMMOHEHTOB 1CCeayeMblx
METaNNNYEeCKMNX, LLNAKOBbIX
pacnnaBoB, a TakxXke KapbuaHbIX

N CUANLMIHBIX das;

KOOpAMHAThI fjuarpaMM Kak B1Aa
p-T-X, Tak 1 B $opMe NOBEPXHOCTH
MKBMUAyca psaga NpakTnyecku
3HaYMMBbIX CUCTEM BUAA
Me0-Me1(-Me2)-R1(-R2);

METOAVKWN BbIMJ1aBKN
IKCNepnMeHTallbHbIX O6pa3LI,OB
CnnaaBoOB;

aKCneprMeHTanbHble 06pasLbl
CMaBOoB U pe3y/bTaThl
onpegeneHns nx ceoncts. byayt
onpegeneHbl XxapakTepucTuKu
NoSly4eHHbIX CriaBoB

C MCNONb30BaHNEM COBPEMEHHOI0
Hay4HO-MCCNefoBaTeIbCkoro

obopynoBaHus, B 4aCTHOCTK C
MCMONb30BaHNEM
NPOCBEYMBAIOLLENO 3EKTPOHHOIO
MuKkpockona. Hosble
3KCMepMMeHTaNbHble AaHHble Mo
$a30BbIM paBHOBeCUAM B pafe



M3y4eHHbIX cucTeM ByayT conocTaBieHsl co
CBOWMCTBaMM NOJyYeHHbIX 00pa3LoB;

2 pe3ynbTaTbl CPaBHEHNA NOJyYeHHbIX PaCHeTHbIX
N 3KCNepnMeHTalbHbIX AAaHHBIX KakK MeXay cobon, Tak
nc nMerwmMmnca HEMHOTOYNCNEHHbIMK
Pa3poO3HEeHHbIMW TNTEPATYPHBIMW AaHHBIMW.

[TEPCIEKTBbI
[MTPAKTVHECKOT O
NCHOJTb3OBAHWNHA

Bbinnaska mraTtyp n MeTasyioMaTpUYHbIX
KOMMO3UTOB MO NpeasioXKeHHbIM TEXHOTOTUAM, a TakxXe
MPON3BOACTBO HOBbIX MapokK 6pOH3 C NOBbILLIEHHBIMK
MPOYHOCTHBIMU XapakKTepnCTUKaMKn, XXaponpo4YHOCTbIO U

PE3YJILTATDI
NCCIIEQOBATE/IbCKOW
PABOTbBI B 2018 .

V1B xofe BbiNoNHEHUS NPOEKTa 0CYLLECTBIIEHO
TepMoAMHaMMyeckoe MoLenvpoBaHme
M aKCnepuMeHTanbHoe n3ydervie ¢a3oBbIX
paBHoBecwit, peanuaylownxca B cuctemax Cu-Ti-C,
Cu-Cr-C, Cu-W-C, Cu-Mo-C, Cu-Zr-0, Cu-Cr-0,
Cu-Cr-C-0, Cu-Al-Zr-0, Cu-Al-Cr-0,
Cu-Fe-Ba-0, Cu-Cr-Si-Ni, Cu-Mn-Bi.

MHenocpeactsenHo B 2018 rogy 66110 NpoBeAeHo
nccneposaHune cuctem Cu,0-Fe0-BaO,
Cu,0-Fe,03-Ba0 [puc. 1), FeO-Fe,0,-Ba0,
Cu-Fe-Ba-0 (puc. 2).

M PesynbTaThl npeAcTaBeHbl B YeTbipex cTaTbsX,
nHaekcrpyembix B PUHLL, 1 yeTbipex goknagax

deppoMarHUTHbIMU CBOMCTBaMMY

Basl E:.l:}n I Bdoa, %%
Bil:l'-l.':'u_-

Fie=i 14
EHF'\.'|:|:"|-:.

—1g[O, mac.%] =60

—-5.2

11 [BaO)|

1g[Ba, mac.%]

F20—

VII O.p. (CupO, BaO,
Fezog, Fe()

I |CuFeOs]

-1 0
Ig|Fe, mac.%]

Ha MeXAyHapoLHbIX KOHPepeHLMsX.

Puc. 1. Pe3aynbtat pacyeTa NnoBepxHOCTH MKBUAYCA
ana cuctembl Cu,0-Fe,0,-Ba0.

Mcnonb3yemas B paboTe MeToAMKa MOAENMPOBAHNS
N03B0OAINIA OLEHUTb 3HTaNbMNUK, TeMnepaTypbl 1
SHTPONUK NAaBneHUsa coegnHeHni okenaa bapns BaO ¢
okcupom meau (1) (BaCu,0,); c okcupom xenesa (I11)
(Ba,Fe,0,, Ba,Fe,0., BaFe,0,, BaFe,,0,,).

Brepsble onpeaeneHsl KOOpAMHaTLI TOYek
HOHBapWaHTHbIX NPeBpaLLeHUI B cucteMe
Cu,0-Ba0-Fe,0,. OnpepeneHsl ycnosusa obpazoBaHus
MOHOKPUCTanNoB rekcapepputa bapus 13 oKCUAHOIO
pacnfiaBa UccneLyemMon TPOMHOM CUCTEMBI.

Puc. 2. lloBepxHoCTb

pacTBOPMMOCTM KMCOpOAa B MeTasle CUCTeMb
Cu-Fe-Ba-0 onga temnepatypsr 1100 °C.

Obnactb | onpefensaeT coctaBbl XKMAKOro MeTanna,
pPaBHOBECHOMO C YMCTLIM TBepPAbIM okcuaoM meamn Cu,0;
obnactb Il - ¢ uncTbiM TBepAbIM OkcnaoM bapus BaO;
obnactb Il - ¢ uncteiM TBEpAbLIM coeamnHervem CuFeO,;
obnactb IV - c uncTeiM TBepAbIM coenHeHneM Fe,0,;
obnactb V - ¢ 4nCTbIM TBEPALIM OKCMAOM Xenesa FeO;
obnacte VI - ¢ 4ncTbiM TBEpALIM GeppuTom bapus
Ba,Fe,0,; obnactb VIl - c okcuarbiM pacnnasom (O.p.).
CornacHo npoBefleHHOMY TepMOAMHAMUYECKOMY
aHanm3y BeposiTHOCTb 0bpa3oBaHuns depputoB bapus B
MeTanfMyeckoM pacrniaBe Ha 0CHOBe Mean KpalHe
Mana, nuwb Tonbko depput Ba,Fe,0, moxeT
obpaszoBaTbCcs B KayecTBe NpomykTa B3aMMOLeNCTBUSA U
TONbKO [/11 COCTABOB MeTafna, orpaHuyeHHbIX
obnactbio VI.
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POCCUMCKUUN ®OHA ®YHAAMEHTAJIbHbIX UCCJIEAOBAHUN

Lienbto paHHOro npoekTa
fIBNsieTcs onucaHue
BbICOKOTEMMEPaTYPHbIX
$a3oBbIx paBHOBECUI

B MaNlOU3YyYeHHbIX CUCTe-
Max Ha ocHoBe MeaH,
BKJIIOYalOLLMX B cebs
WenoyHble U pefKo3eMesib-
Hble MeTasibl.

NYBAWUWKALMUMU

Hay4HbIX
cTaten

nokaga
Ha Hay4HbIX
KOH$epeHumax

cTaTten
B Scopus

cTaTbu
B Web
of Science

cTaTten

SALAUN
MPOEKTA

2 TepMoanHaMmnyeckoe MofenmpoBaHme
BbICOKOTEMMEPATYPHbIX Ga30BbIX
pPaBHOBECUIA, peanmn3yioLLmxcs B
NpakTUYeCcKn 3HaUYMMBbIX CUCTEMAX:
Cu-Na-0, Cu-K-0, Cu-Li-0,
Cu-Na-K-0, Cu-La-0, Cu-Ce-0,
Cu-La-Ce-0, Cu-Na-K, Cu-La-Ce,
Cu-Ni-La-Ce, Cu-Si-Ni-La-Ce,
Cu-Si-Cr-La-Ce v ap.

2 3kcnepumeHTanbHas npoeepka
pe3ynbTaToB TePMOAMHAMUYECKOro
MOAENNPOBaHMA 1 nocneayiolliee
MCNoNb30BaHWe pesynsTaTos
NpoBeAeHHOro aHanmsa s BbipaboTku
pekoMeHaaLUWii No BHeApeHuio
MCMONb30BaHUSA LWENOYHbIX
I pefKo3eMesibHbIX METasoB npu
nnaske MeAwv U CMJaBOB Ha ee OCHOBe,
a Takxe Mo COBEPLUEHCTBOBAHMIO CaMoii
MCNoNb30BaHHOM MEeTOLMKM
TepMOAMHAMUYECKOro MOAENNPOBaHUS
BblCOKOTEMMepaTypHbIX $a3oBbIx
PaBHOBECUIA.

OKNOAEMbBIE
PE3YJIBTATb
[TPOEKTA

K koHLy npoekTa byayT nonyyeHs:

= @AaNTUPOBaHHbIE aNroPUTMbI
TEPMOLMHAMNYECKOr0 MOLENNPOBaHMS
ba3oBbIX paBHOBeCHI
«MeTaNMYecknin pacnnas — WakoBbIi
pacnnae — NpoayKThl

TEPMOOVHAMWYECKOE OMMNCAHUE
OA30BbIX PABHOBECUW,
PEAJT3YHOLLIXCH

B MHOTOKOMMOHEHTHbBIX CUCTEMAX
HA OCHOBE MELW, BKJTKOYAKLLLMIX
LLIEJTOYHBIEV PEOKO3EMEJTBHBIE
METAJI1bI (2016—2018 rr.)

PykoBoauTenb npoekTa — KaHAMAAT XuMuyecknx Hayk 0.B Camoinosa

B3aMMOLENCTBUS», peannsyloLmxcs
B MHOTOKOMMOHEHTHbIX CUCTEMax
Ha OCHOBE MeflW, COAepPXaLLmX
WenoYHble N peKo3eMesbHble
meTannbl. bynet nposeneHo
CpaBHEeHMVE pas3nnyHbIX MOLENEN,
onucCbIBalOWMX MeTannyeckmne

W LWNaKoBble pacniasbl, C Lenbio
BbIDOpa onTVManbHON Mogenn

OJ19 KaXA0M U3 nccneayemblx
cucTeM. byayT oueHeHbl
TepMofvHaMuyeckme
XapaKTepuUCTUKM OKCUAOB,
CUNNUMLOB U MHTEPMeTanInnos

C Lesiblo OMMUCcaHms yCioBUin nx
TepMoAVHaMMYecKo cTabunbHOCTY
B MCCleflyeMbIX cUcTemax;

0a3a TepMogMHaMUYECKMX OaHHbIX,
NPUMEHVMbIX 4S9 aHanm3a
NpoLLeCccoB B3anMoaeiCTBNS
KOMMOHEHTOB MCCNenyeMblx
MeTaUINYeCKMX, LNaKoBbIX
pacnnaeoB, a Takxke OKCUIHBbIX,
CUNNLNOHBIX

W MHTepMeTananyeckmx ¢as;
KOOpPAMHATLI ArMarpaMm Kak Buaa
p-T-X, Tak 1 B dopMe NOBEPXHOCTU
nMKBUAyca Buaa
Cu20-Me(1)x0y-Me(2)x0y

n Me0-Me1(-Me2]-R1(-R2)

nna cuctem Cu-Na-0, Cu-K-0,
Cu-Li-0, Cu-Na-K-0, Cu-La-0,
Cu-Ce-0, Cu-La-Ce-0, Cu-Na-K,
Cu-La-Ce, Cu-Ni-La-Ce,
Cu-Si-Ni-La-Ce, Cu-Si-Cr-La-Ce
v ap;

MeTOAMKM BblMAaBKm
9KCNepUMeHTaNbHbIX 06pa3LoB
cnnasos cuctem Cu-Na-0,
Cu-K-0, Cu-Li-0, Cu-Na-K-0,
Cu-La-0, Cu-Ce-0, Cu-La-Ce-0,
Cu-Na-K, Cu-La-Ce,



Cu-Ni-La-Ce, Cu-Si-Ni-La-Ce, Cu-Si-Cr-La-Ce

n ap.
3KkcneprMeHTanbHble 0bpa3Lbl CNNaBos u
pesynbTaTbl onpegesneHns ux ceoicTts. byayt

PE3YJIBTATbI
NCCNEOOBATEJIbCKOW

onpefeneHbl XxapakTepnCTKK NoJy4eHHbIX CnJlaBoB

C MCMOMb30BaHNEM COBPEMEHHOTO Hay4YHO-
nccnefosaTtensckoro obopygosarus. Hosble
aKcneprMeHTanbHble JaHHble N0 Ga30BbiM
paBHOBECKSAM B psiie U3YHeHHbIX cucTeM byayT
COMOCTaBJIeHbl CO CBOMCTBAMM NOMYHEHHbIX
obpa3suos.

Pe3yneTaThl CpaBHEHWS MONYYEeHHbBIX PACYETHbBIX

N 3KCMEePNMEeHTalbHbIX AAaHHbIX KakK MexXxay cobon, Tak

nCc nMMernwnMnca HeMHOTOYNCNEHHbIMN
Pa3po3HeHHbIMW NNTEPaTYPHLIMW NAHHBIMUN.

[TEPCMEKTVBbI
[TPAKTNYHECKOIO
NCMOJIb30BAHWA

TexHonorng npruMeHeHnqa ,[I,O6aBOK penKko3eMesibHbIX
3JIEMEHTOB K PaCKUCNALWMM InraTypam Oaq nojnyyvyeHnd

I'J'I)/6OKO packncneHHoro MegHoro pacniaBa

npun nponsBoncTse Medn 1 CrnjlaBoB Ha ee OCHOBE.
I_Ionyqume 6pOH3 cneumnanbHOro HasHavyeHun4d,
NlernpoBaHHbIX peakKo3eMeslbHbIM/ MeTalslaMun.

I.'-Ill:
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Puc. 2. PesynbTaTbl 3KCNepUMEHTanbHOro nccienosanns Gasosbix paBHoBeCHil B cucTeMe
Cu-Si-Cr-La-Ce: a) ctpykTypa obpasua coctasa 96,63 mac.%Cu-1,29 mac.%Si-1,08 mac.%Cr-0,48 mac.%lLa-0,52

PABOTHI B 2018 .

V] OcHoBHbIM pe3ynsTaToM paboThbl Mo NpoekTy cTana
LEMOHCTPaLMs BO3IMOXHOCTU NpoBeeHNs
1 NPOLYKTVBHOCTU UCMOIb3YEMbIX aNrOPUTMOB
MoLennpoBaHna $pasoBbix paBHOBECU B
CUCTEMaX«KOKCUL MM — OKCU A, LLLeNoYHOro
(pefikozeMenbHOro) MeTanna» v B cUCTEMaX «KUAKUI
MeTann — conpsikeHHble dasbl», a Takke
MOZeNnnpoBaHns Ga3oBbiXx paBHOBECUN,
peanuayLmxcs Npyu Kpuctanamnsaumm.

IV B xone BbinonHeHus paboTbl no npoekTy bbi10
npoBefeHo TePMOAMHAMMYECKOe MOAeNVpoBaHe
1 3KCrepuUMeHTanbHoe n3yveHne Ga3oBbIx
pasHoBecuit B cuctemax Cu-Na-0, Cu-K-0,
Cu-Li-0, Cu-Na-K-0, Cu-La-0, Cu-Ce-0,
Cu-La-Ce-0, Cu-Na-K, Cu-La-Ce, Cu-Ni-La-Ce,
Cu-Si-Ni-La-Ce, Cu-Si-Cr-La-Ce.

M HenocpepctserHo B 2018 roay 6bin0 npoBeaeHo
nccnepgosaHue cuctem Cu-La-Ce,
Cu-Ni-La-Ce (puc. 1], Cu-Si-Ni-La-Ce,
Cu-Si-Cr-La-Ce (puc. 2).

Puc. 1. lNonutepMumyeckoe ceveHne ararpamMmMbl COCTOSHNS
cucTeMmsl

Cu-Ni-La-Ce ang koHuUeHTpaunn naHtana 1 mac. % u
KoHUeHTpauumn Hukens 40 mac. % (pesynsTaTsl
MofeMpoBaHma).

CornacHo pesynbtaTaM MOLENVMPOBaHNS Ha PUCYHKe
npefcTaBneHsbl cnefyowme dpasbl: XK — MeTanInyeckuii
pacnnas; (Cu) - TBepAbI pacTBop Ha ocHoBe Meau (crcTeMa
Cu-Ni xapakTepuayeTcs HanvymneM HenpepbIBHOO psaa
TBEPAblX paCTBOPOB; LIepuit 1 naHTaH 0bnafatT orpaHUYeHHoM
pPacTBOPUMOCTbIO B TBEPLON MEAM, He MPEBbILLAKLLEN COTbIX
nonei npoueHtal; coeaunHerne CeNig; coeurerme LaNi..

HalMoHanbHbIN

L0 12

0,8

0,6
Mac.% Si

1.4

IO>kHO-YpanbCkumn

Mac.%Ce; 6) M3MeHeHVe MUKPOTBEPAOCTM B 3aBMCUMOCTYW OT KOHUEeHTpauumn kpemHus (ans obpasuos ¢ I
cogepxaHuem Cr okono 1,0 mac.%, copepxarunem Ce nopsaaka 0,5 mac.% u La nopsaaka 0,5 mac.%).
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POCCUMCKUUN ®OHA ®YHAAMEHTAJIbHbIX UCCJIEAOBAHUN

Llenbto npoekTa aBnsetcs
pa3paboTtka, uccnegoBaHue
W peanusauus B Buae
nporpaMMHoOro KoMrekca
ans cynep-3BM cBepxmac-
WwrabupyeMbix METOLOB

W aNnropuMTMOB peLLIeHus
3apay NIMHeNHOro nporpam-
MUpoBaHus 6onbLuown
pa3MepHocTH ¢ bbICTpo
MEHSIIOLLUMUCS UCXOLHBIMU
OaHHbIMMU.

NYBAUWKALMUMU

Hay4HbIX
cTaTem

A0KNnagoB
Ha Hay4YHbIX

KOHpepeHLUUsIX

cTaTbu
B Scopus

CTaTbA

cTaTbu
B APYrux

SALAYN

[TPOEKTA

2 Ha base ncnonb3oBaHna MeToma

NOCTPOEHWS NCEeBAOMNPOEKLMI

€ nomolLbio dhernepoBCKMx 0TobpaxeHUin
pa3paboTtaTb cBepxMacLluTabupyeMeblit
METOZ, PeLLIeHNs HecTaLMoHapHbIX
3a/ay JIMHENHOro NporpaMMmnpoBaHuns
BosbLLUOI pa3mMepHOCTH.

© Ha ba3ze npepnoxeHHoro MeTona

pa3paboTaTb napannenbHbii anropuTM,
OPMEHTUPOBAHHbIN Ha COBPEMEHHbIe
KnacTepHble BbIYUCANUTENbHBIE
CUCTEMBI, OCHaLLeHHble
MHOTOSePHbIMU MpoLleccopamu.

= HpOBECTVI aHannTn4yeckoe

nccnefoBaHne CXogMMoCTy
pa3paboTaHHOro anropuTMa.

> BbINofHWUTb peannsaumnto

NpemJIOKeHHOro anropmuTMa B Bue
nporpamMmbl Ha a3bike C++

C MCNOMb30BAHVEM TEXHONOT NI
napannenbHoro NporpaMMmnpoBaHuns
MPI n OpenMP.

2 [lpoBecTu BbIYUCAUTENbHbIE

3KCMEPUMEHTBI Ha MOLENbHbIX
1 peanbHblX HECTaLMOHaPHbIX 3agadax
SINHEHOro NporpaMMmpoBaHuns
BonblLLo pa3MepHOCTH

NS nccnefoBaHus 3GdeKTUBHOCTH
npefnoXeHHbIX MOAXOA0B.

OXVMOAEMbIE
PESYJIBTATDI

© Hosbill cBepxMacLwTabupyembii

«Cnepauin» anroputM peLeHuns
3a/ia4 IMHENHOro NPorpaMMMpoBaHns
Bonbluolt pasmepHocTH ¢ BbicTpo
MEHSIOLLVMUNCS NCXOAHBIMU LaHHbIMU.

= ,ELOKa3aTeJ'IbCTBO TeopeMbl CXOONMOCTH

ONd «cnefduiero» anropmutma.

PASPABOTKA CBEPXMACLUTABVPYEMBIX
METOLOB W AJITOPMNTMOB

ONA PELUEHWA SALAY JIMHEMHOIO
MPOrPAMMUPOBAHNA BEOJIbLLON
PASMEPHOCTW C bbICTPO
MEHARLWMNCA NCXOLHBIMI
HAHHBIMI

PykoBoauTenb npoekta — oKTop pM3nKo-MaTeMaTMHECKUX HAyK, Npodeccop
J1.B. CokonunHcKkum

S T[lporpaMMHas peanusauus
«CnefsLlero» anroputMa
C VICMONIb30BaHNEM TEXHOIOMMIA
MPI 1 OpenMP anga knactepHoin
BbIYNCIINTENIbHOW CUCTEMBI
C MHOTOSIlepHbIMY MpoLIeccopamMu.
2 WccnepoBaHue NpYMeEHUMOCTY
«CnefsLlero» anroputMa
B HEKOTOPbIX 33Ja4ax 3KOHOMMUKO-
MaTeMaTU4ecKkoro
npefckasaTesbHOro
MOLENNPOBaHNS.

PESYJIbIATDB
VICCJIELOBATH 1b-
CKOW PABOTH

B 2018 r.

M [Ona pewenns ceepxbonbLumx
HecTalMoHapHbIX 3a4ay JIMHEHOro
nporpamMumpoBaHuns paspaboTaH
MaclwTabupyembiii anroput™m NSLP
(Non-Stationary Linear Program-
Ming), opreHTUPOBaHHbI
Ha KnacTepHble BbYMCANTENbHbIE
cucTeMbl. AnropuTM coctonT
v3 aByx $as: Quest (nouck)

v Targeting (nosuumonuposarue).
Ha ¢ase Quest nponcxoaunt nomck
peleHns CUCTEMbl HEPABEHCTB,
3aJaloLWmx CUCTEMY OTpPaHUYeHN
3ajauu NMHENHOro
NporpaMMnpoBaHns B YyCI0BUSAX
OUHaMMYecKkoro M3MeHeHus
MCXOAHbIX laHHbIX. B kayecTse
pelerus bepeTca
nceBLONPOEKLNA MPON3BOSIbHOM
TOYKM Ha N-MePHbIN MHOTOrPaHHMK,
onpejensembli CUCTEMON
orpaHuyeHunni 3apgaun JIrl.
Onepauuns nceBAoNPoOeKTMPOBaHUS
aBnseTcs obobuieHremM onepaunm



NPOEKTVPOBaHWA U peaansyeTcs C NOMOLLbIO
deliepoBckoro (penakcaynoHHoro] UTepaunoHHoro
npouecca. OTan4nTenbHoi ocobeHHOCTbIO
belepoBcKkoro npoLecca ABnseTcs ero
«CaMOHaBOAALLMINCS» XapaKTep: Npu U3MEHEHUN
NOSIOXXEHUS MHOTOrPaHHKKa BO BPEMS BbIYMCIIEHNS
ncesnonpoekunn beriepoBCKMiA NpoLecc
aBTOMaTM4YeCKN KOPPEeKTUPYET Hanpas/ieHe CBOEro
LBUXEHNS.

M MposefeHo aHanuTUYeCKoe UCcefoBaHme
napasienbHoro Metoga NceBAonpoeKkL i,
ncrnonb3yemoro Ha ¢pase Quest Ans HaxoXAeHNs
pelleHns CUCTeMbl HepPaBEHCTB, 3aatoLLnx CUCTeMy
OrpaHuyeHunI 3afa4ym JTMHENHOTO
NpOrpaMMMpPOBaHNS B YCIOBUSAX JUHAMUYECKOrO
M3MEHEHMSA NCXOAHbIX AaHHbIX. B kayecTse
HavanbHOro NpubnnxeHns BolbrpaeTcs
Npo13BOJbHas To4Ka. 3aTeM C MOMOLLbIO
beltepoBCKMX NpUBANKEHNI CTpOUTCS
NCeBAONPOEKLMSA 3TON TOHKN Ha MHOTOFPaHHMK,
OrpaHNYMBalOLLMIA MHOXECTBO [OMYCTUMbIX TOYeK
CUCTeMbI JIMHEeNHbIX HepaBeHcTs. [na
pacnapannenveaHua GenepoBCKoro npotecca
ncnonb3yeTcs MeTof nofBekTopos. CyTk 3T0r0
MeTofa COCTOUT B TOM, YTO BEKTOP, 3a4atoLLMi
Tekyllee NpubanKeHve, [ENUTCA Ha NOLBEKTOPbI.
[lns kaxporo nofeekTopa napannesbHo
BbINONIHAETCA OnpefesieHHoe Yo GernepoBCKuX
nTepauwuit. 3aTeM MoANPULMPOBAHHbIE MOABEKTOPSI
obbefnHaATCA B eAViHbIN BekTop. BhiuncneHuns
npofoskalTcs A0 Tex nop, noka He byaeT gocTurHyTa
3aaHHan TouHoCTb NpubnmxkeHus. [lokasaHa
Teopema 0 KOPPEKTHOCTU NPUMEHEHUSA 3TOMO MeToa
K afiropuTMy NOCTPOEHMSA NCeBAONPOeKLMN. Takxke
J0oKa3aHa TeopeMa CX0AMMOCTY ANs anroputMa
nocTpoeHus ncesponpoekunn. OnucaHHbI anroputm
nocTpoeHus NceBaonpoekLUmm bein peanmsoBaH

B BUAEe NporpaMMbl Ha a3blke C++ ¢ CNofb3oBaHKeEM
BrbnunoTekn napannenbHOro NPorpaMMmUpPoBaHms
OpenMP. BouluvcanTenbHble akcneprMeHTsl
noareepanan 3ddeKTUBHOCTb NPEIOKEHHOIO
MeTofa pacnapaiienneaHuns s
MHOrONPOL,ECCOPHbIX BEIYNCANTENbHBIX CUCTEM C
obLel namMaTblo. bbino NpoBefeHo aHanuUTnyeckoe
nccnefoBaHne MacTabrpyeMocTy napanaenbHoro
MeTofa NceBAONPOEKLMA C MOMOLLbIO
pa3paboTaHHOW B paMKax 3TOro npoekTa MoLenn
napannensHbix BelbyncneHnin BSF. Viccneposanne
nokasasno, 4To napasiefbHblii METOZ
nceBLONPOeKLUNA, OCHOBaHHbBIN Ha GenepoBCKMX
oTobpaxkeHwusx, N0Xo MacwTabupyeTcs Ha
MHOrOMpPOLECCOPHbIX BbIYNCIUTENBHbIX CUCTEMAX C
pacnpefeneHHon NaMaThio. 370 CBSA3aHO € boNbWMM
06bEMOM JaHHbIX, NepefaBaeMblx Mexay
NPOLLECCOPHbIMM Y31aMK B KaXA0MN nTepaLuu.
[MoaToMy BO3HMKNa HeobxoaMMoCTb BeIbopa Apyroro
MeTofa ANf pelleHns HeCTaLMoOHapHOW CUCTEMb
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DeitepoBCKkUii npoLecc

HepaBeHcTB Ha ¢a3e Quest. B kayecTse Takoro
MeToAa bbin BbibpaH MOANGULMPOBAHHbIA anroputm
YrMMUHO.

B pamkax npoekTa ons nccnenoBaHms
MacluTabupyemMocTu napannesnbHbiX aaroputMoB beina
pa3paboTaHa Mogesb NapanfienbHbIX BoIYNCIEHN
BSF (Bulk Synchronous Farm), asnsatouwasnca
pacwnpernemM monenn BSP v ocHoBaHHasa Ha MeToae
nporpamMmunpoBanus SPMD v napagvrme «macTtep-
paboune». Mogens BSF opneHTrposaHa Ha
BbIUNCIUTENbHbIE CUCTEMbI C MACCOBbIM
napannenv3MoM Ha pacnpefeneHHol namaTy,
BK/ltoYaloLine B cebs COTHU ThICY NPOLLECCOPHbIX
Y3108 ¥ 1MetoLLve 3k3adnonHbli ypoBeHb
NPOW3BOANTENLHOCTY U Ha YUCNEHHblE
VTepaLMOoHHble MeTo/bl C BbICOKON BpeMeHHOM
CNOXHOCTbIO. [TocTpoeHa cToMMOCTHas MeTpuKa

IN19 OLLeHKM BpeMeHY BbinosHeHns BSF-nporpammel.
Ha ocHoBe NpeafioXkeHHOW CTOVMOCTHOW METPUKM
noslydeHa oLeHKa A9 BepXHe rpaHuLbl
MacwTabupyemoctn BSF-nporpamm. [laHHas oueHka
no3sonseT caenath BbiBoA, 4To BSF-nporpamma
Bynet obnapath xopollen MaclTabnpyemMocTsio, ecnu
BpPeMeHHble 3aTpaTbl Ha NOCbIAKY 3afaHna pabodemy
ByayT nponopuyoHanbHbl KybnyeckoMy KOpHio

0T CYyMMapHbIX BPEMEHHbIX 3aTpaT Ha pelleHune
3aga4n pabounm. Takxe noayyeHbl GopMynbl

N9 oueHkn abPeKTBHOCTY pacnapanienmsaHmns
BSF-nporpamm. PaspaboTaHbl ABa paclumperus
mogenu BSF: BSF-M (Map BSF) n BSF-MR (Map-
Reduce BSF), npeanonaratwouime npeacrasneHue
anropuTMa B Bue onepaLmin Hag cnuckamu

C ncnonb3oBaHveM GyHKLMI Bbiclero nopsgka Map
n Reduce, onpegensemsix dopmanvsmom bépaa-
MupTtetca. Ona mogenen BSF-M n BSF-MR
pa3paboTaHbl NporpaMMHble kapkachl Ha fi3bike C++
C ucrnonb3oBaHneM brbnMoTekU NapanensHoro
nporpamMmupoBanus MPI. Ina Bepudrkaumm
mopenen BSF-M n BSF-MR ¢ nomoubio
pa3paboTaHHbIX MPOrpaMMHbIX KapKacoB CO3AaHbl
LB peanu3aluu utepaLMoHHoro metoga fAkobu:
Jacobi-M u Jacobi-MR gns peweHnns bonblumx
CUCTEM NINHENHbBIX YPaBHEHWI

Ha MHOTOMPOLLECCOPHbIX CUCTEMAX C pacrpefeseHHo
NamaTblo. Ha knacTepHoW BEIYUCAUTENBHOM CUCTEME
npoBefeHbl MaclTabHble aKCnepUMeHThI

Ins onpefenerHuns GakTUYeckmx KpUBbIX YCKOPEHUS

1 napannenbHon addeKTUBHOCTY ANs 3aaad

c konmyectsom ypasHeHuin 1500, 5000, 10000, 16000.
PesynbTaThl aKCnepuUMeHTOB Nokasanu, Y4To Mofeb
BSF c BbicOKOW TOYHOCTbIO NPeACKa3biBaeT BEPXHIO0
rpaHvLy MacwTabupyemocTtv anroputmos Jacobi-M

1 Jacobi-MR Hap cnuckamu.

M Wccneposanwe dasbl Targeting.
M Cimmino.

M CunbHaa oTAeNUMOCTb.

BSF-komnsoTep

CimaSmprtafivadd (i

Pafcanms | Paborss 2 [;':ni-:ll-nﬁﬂ PoSoeam 4

IMpoLeccopHbie y3bl
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BcectopoHHee pasButue —
pacwmupeHue, yrnybneHue

U yKperieHve akageMuyec-
KUX U Hay4YHbIX CBS3eW
By30B Poccuu c By3amu
KuTanckon HapogHon
Pecnybnuku.

NYBAWUWKALMUMU

onybnukoBaH
cbopHUK
MaTepuanos
KOHpepeHuUU

MeXAYHapoAHbIX OTHOLLIEHWIA
XapakTepHO yCKOpeHMWe npoLeccos
rnobanunsaunmu, B yCnoBMUaX KOTOPbIX
HalMOHabHble A3bIKM U KYyNbTYpbl
npeTepneBatT 3HaYNTENbHOE
BO3JENCTBME CO CTOPOHbI MHbIX
KYNbTyp, 3bIKOB 1 3bIKOBbIX
COCTOAHWN. B 3Tol cBA3M U3ydeHue

1 BCECTOPOHHWI aHanm3
HaLMOHaNbHbIX TMHTBOKYBTYPHbIX
LleHHocTelt obpeTaeT NepBoCTeNeHHYI0
3HaYMMOCTb, b0 ycnewHocTb
MEXKYNbTYPHOR KOMMYHUKaLMK yKe
Ha NepBbIX 3Tanax HanpsMyto 3aBUCUT
0T BNafeHMs 93bIKOM 1 3HaHNS
0TPa>eHHOW B HEM HalMOHabHON

KyNbTypbl reononTUYeCcKoro napTHepa.

3a nocnefHve gecaTuneTus
CTPeMUTENbHOE Pa3BUTHE 3KOHOMUKMY,
NPOMBILAEHHOCTU 1 MeXAyHapOAHbBIX
cBazen KHP BbigBuHyno ee Ha
BefyLLve No3nLMM B reonosnTUYecKoM
NpoCTpaHCTBe, YTO CO3.as0
BnaronpusTHble yCNOBUSA yKpenaeHus
BCECTOPOHHMX oTHOoWeHwmi KHP

C TakMM CEpPbE3HbIM Fre0MNoNNTUYECKNM
cybbekToM, kak Poccus. Mpexae Bcero
MEXKYNbTypHas KOMMYHUKaLMS ABYX
CTpaH oxmnsmnace B chepe
0bpaszoBaHus 1 B NepBolo 04epeib

B 0011aCTU U3y4eHUs A3bIKOB —
kuTalickoro B Poccun n pycckoro

B KHP. Tockonbky 3Tv 93bIkK
CYLLLECTBEHHO pa3finyaTcs

Ha CUCTEMHOM U JUCKYPCUBHOM

MEXIOYHAPOOHAA HAYYHAS
KOHOEPEHUWA «B3AMMOLOENCTBUE
A3bIKOB W KYJIbTYP» 28—30 MAA 2018 r.,
COBMECTHAA C TAHBbL3NHBCK/M
YHVUBEPCWTETOM MHOCTPAHHbIX
A3bIKOB (KUTAN)

PykoBoguTtenb npoekTta - goktop ¢unonormyecknx Hayk, npodeccop 0.A.TypbuHa

SALAYN
[TPOEKTA

2 [lnsa coBpeMeHHOro atana pasBuTHs

ypoBHAX (Ux TMNonornyeckue
pasnuUuns BeISBASIOTCS B
NPUHLMNaX opraHmn3aumm
rpaMMaTM4ecKoro CTpos,
A3bIKOBOrO ¥ PEYEBOI0 CEMMO3MCA,
a Takxe 0DCNYXMBaOLWMX A3bIK
rpaduyecknx cuctemax), usydeHue
3TUX A3bIKOB, PABHO Kak

1 npenojaBaHyie, Bbi3biBaeT
TPYLHOCTK, 4TO TpebyeT
BCECTOPOHHWUX COMOCTABMUTENbHbIX
NX UCCnefoBaHnin, pesynsTaTsl
KOTOPbIX MOMUMO 3HaYUMOCTH A9
SIMHIBUCTUYECKON Hayku ByayT
MMETb HanBaxHellee
npakTU4ecKoe NprYMeHeHve npu
pa3paboTke HOBbIX 3PDEKTUBHbBIX
MeTOAMK NpenofaBaHng pycckoro
A3blKa KMTaWL,aM 1M KUTANCKoro
A3blka pycckuM. HakoHel, 3HaHWe
HaLUVOHaNbHbIX IMHIBOKYLTYPHbIX
LeHHocTew byneT cnocobcTBoBaTH
YCMEeWwHOCTH MeXKYNbTYPHO
KoMMyHwMKaumnmn PO n KHP Bo Bcex
chepax reononnUTUYecKoro
COTpYAHMYEeCTBA.

TAHBL3UHBLCKNI yHUBEPCUTET
MHOCTPaHHbIX A3bIKOB, FAe BeAeTcs
npenofaBaHie HECKObKIX
[eCATKOB s3bIKOB, BK/0Yas
PYyCCKMIA A3bIK, MO NpaBy cyMTaeTcs
OAHVM 13 CaMblX Cepbe3HbIX By30B
KHP B Hay4HOM ¥ akageMmnyeckom
oTHoweHun. OH coTpyLHMYaeT

C psgoM By3oB Poccuu, Bratovas
tO>xHo-Ypanbckuit
rocyLapCTBEHHBbIN YHUBEPCUTET —
OAMH U3 KPYMHENLINX BY308B
Ypanbckoro pervoHa.
leorpaduyeckoe NofoxeHve
tOYplY (Bys HaxopnTca
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F
pa3BuTKS: yncno obydatouwmxca B HOYpl'Y ctyneHTtos PesynsTaThl, NoyyYeHHble 8 xofe paboTh
M acnupaHToB Ha kadeapax pyCccKoro a3blka Kak KOHpepeHUMN, 3HaYUTEIbHO MPEB30LN NOCTaB/IEHHbIe
MHOCTPaHHOMO, MMHIBUCTUKM WU NepeBoa 1 Apyrux Lenn, NocKoJibKy OHa cnocobcTBoBana yCTaHOB/IEHUIO
PacTeT ¢ KaxabiM rofoM. Kpome Toro, 0ba By3a — M PasBUTUIO HAYYHbIX 1 aKafleMUYEeCKMX CBA3EN He
TYVS 1 K0YpIY — HaxomsTcs B BaxHbix TONbKO MeXAy BYMS By3aMUM-0praH1u3aTopamu, Ho U

MeX[y YYeHbIMU pasnnyHblx pernoHos Poccun,
Benopyccun, Kazaxcrana, KupruscraHa, a Takxe
KoHpepeHUMs cnocobcTBOBaNa YKpenaeHWIo HayYHbIX

MPOMbILWITEHHBIX pernoHax Poccum n Kutaq, uto
cbnmxaeT Ux B Ynucrne npo4yero n B COLLMOKYTbTYPHOM

OTHOLIEHUW. VIMEHHO NMO3TOMY rMaBHbIMU M akafeMnyeckrx OTHOWEHWA y4acTBOBaBLUNX B HEN
y4acCTHUKAMUN MeXAYHapPOLHOM Hay4HON MOJTOfbIX YUYEHbIX U3 flanbHero 3apybexbs (Kutas,
KoHdepeHUnn «B3anmonencTamne a36IK0B U KybTyp» WMpaka) c HOYpl'Y u apyrumu poccuiicknmm sysamu.

™ TIEPCTIEKTUBb
2 [lpepnaraemble Ans obcyxaeHNs Ha MeXAyHapoaHOW
Hay4Hoii KoHbepeHUMK «B3arMonencTeue 93bIKoB 1 |_| PA KTM Ll E C KO |_O
KyNbTyp» TeMbl akTyasnbHbl 419 COBPEMEHHOW
nMHer:TweCKon HaykuW. 3T0: BbIABNIEHWE U aHaNW3 |/| C |—| Oﬂ b8 O BAH |/| ;l
JIMHTBOKYNBTYPHbIX LLEHHOCTEW B MEXHALVOHANbHOM [anbHelilwee passuTe BCECTOPOHHYIX OTHOLLIEHNI

npocTpaHcTBe, pa3suTie U GyHKLMOHUPOBaHNe coTpyaHuyectsa mexay HOYpl'Y n TYUA.
HaLVIOHabHBIX IUTEPaTYPHbIX A3bIKOB B YCI0BUAX

rno6an|/13au,v1|/|, ponb A3bIKOBOW MONUTUKK B yCnoBuAax P E Syﬂ bTAT bl

B3aVIMO,D,eVICTBVIF| HalMOHa/IbHbIX A3bIKOB,

COBepLUeHCTBOBaHWe annapaTa MexXKybTypHON |/| C Cﬂ E,D,O BAT Eﬂ bC KO |/|
.06 6 6
enocosersonars passunno perneranors PABOTBI B 2018 T

N MeXAYyHapOLHOr0o Hay4YHOro COTpyAHNYEeCTBa, YyacTue npodeccopoB v NnpenofaBaTenen
CO3[aHUI0 YCITOBUI POCCUICKMM U KMTANCKUM B MexayHapofgHoW Hay4Hol koHbepeHuumn B TYNA
yyeHbIM ans obMeHa pesynbraTamu UCCefoBaHUN, 16 Hosbpa 2018 1.

cucTeMaTM3almny akTyanbHbIx NpobneM v BbIgBAEHWIO HAPTH E P |—| PO E KTA
TeHAEHLMIA HaYUYHbIX MCCef0BaHUN

no HanpasieHusM, nognaepxmeaemsiM POOU. M MHcTuTyT eBponeiickmx A3bIKoB U kynsTyp TYMSA.
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[NepBoe NneHapHoe 3acefaHune Beictynnenune gupektopa MHcTutyTa YyacTHUKK KoHpepeHLMn
eBpOMnencknx f3blkoB 1 Kynbtyp TYMA _é
npodeccopa JIn VIHuH.
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POCCUMCKUUN ®OHA ®YHAAMEHTAJIbHbIX UCCJIEAOBAHUN

OcHoBHas LieNb AaHHOro
npoekTa — NpoaHann3upo-
BaTb B3aUMOCBSI3b MEXAY
XapaKTepucTukamu
}YHKLMOHANbHOW CBA3aH-
HocTu BroanekTpuyeckomn
aKTUBHOCTM MO3ra B Mokoe

W UHAUBUAYaNbHbIMU
0co0b6eHHOCTAMU UHTEeNNeKTa.

NYBAWUWKALMUMU

Hay4Had
CTaTbA

cTaTbs
B XXypHane
U3 nepeyHs

AHIOVIBY
Y

YAJI

SALAHN
[TPOEKTA

= HpoaHaﬂl/Bl/lpOBaTb B3aMMOCBA3b
MEXAY XapakTepunctnkamMm
CI)yHKLI,I/IOHaJ'IbHOVI CBA3aHHOCTU
N ypoBHEM Bep6aanoro NHTeNneKTa.

9 [lpoaHanusunpoBaTh B3aMMOCBS3b
MeXay xapakTepucTvkamu
bYHKUMOHaNbHOM CBA3AHHOCTH
1 ypoBHeM HeBepbanbHOro MHTeNneKTa.

° BbiiBWTb XapaKTepucTuKy
bYHKLMOHANbHOM CBA3AHHOCTH,
Havnbonee YyBCTBUTENbHbIE
K MHAMBUAOYaNbHBIM Pa3nuyvaMm
B ypoBHe BepbanbHoro u
HeBepbanbHOro MHTeNNeKTa.

OXKVMIOAEMBIE
PE3YJIBTATDI
[TPOEKTA

B pesynbraTe uccnenosanus byayt
nosy4eHbl AaHHble 0 CBA3M
XapakTepucTuk (cpeaHss AnuHa nyTu,
K03QPULMEHT KnacTepusaLunm, MHAeKC
TECHOro Mypa, MOLyNapHOCTb, rnobanbHas
abbeKkTMBHOCTL, KO3IPPULMEHT
LeHTPanbHOCTH) GyHKUMOHANBHOM
cBa3aHHocTv 33[ nokos ¢ ypoBHeM
WHTennekTa. Ha ocHoBaHWW pe3ynbTaToB
BynyT noay4eHbl MOAENN MNOTHOCTH
byHKUMOHanbHoOW cBA3aHHoCcTM 331
NoKOS y NtoAen ¢ pasanyHbIMU
coYeTaHUAMY YPOBHSA pa3BuTUA
BepbansHoro u HesepbanbHOro
WHTeNneKTa.

HEVMPOOW3MOIOTMYECKNE
H/13MDb
>HbIX

/I IHTEJTTEKTA

PykoBoauTenb npoekTa — KaHAMAAT MeAMLMHCKUX HayK, aoueHT U.B. Peknunuesa

[TEPCIEKTVIBb
[TPAKTHECKOIO
VICTOJIB30BAHNA

MonyyeHHble faHHble
0 B3aMMOCBA3U QYHKLMOHANBHON
cBa3aHHocTV 33 Nokos 1 ypoBHS
Pa3BUTUSA MHTENNeKTa A0MOAHAT
noHMMaHue ocobeHHoCTen
opraHv3aumu CBS3el B HEMPOHHbIX
CeTsix Mo3ra y Nofieit C pa3HbiM
YPOBHEM Pa3BUTUS KOTHUTUBHbIX
CcnocobHoOCTeN, YTO B JanbHenem
no3BoAUT pa3paboTaTb HOBbIE
ncvxopusvonornyeckmne MeTogbl
OLLeHKM MHTeNnekTa.

PESYJIBTATDB
VICCJIELLOBATH 1b-
CKOM PABQTH

B 2018 .

B 2018 rogy B npoexT
pekpyTmpoBaHo 20 y4yacTHMKOB —
CTyLeHToB B Bo3pacTte oT 18 no 25 ner,
ydacTue NPOBOAMNIOCH Ha
106poBonbHo ocHoBe (6e3 onnartki). Y
YYaCTHVKOB OLLeHMBaNCs YPOBEHb
HeBepbanbHOro MHTeNNeKTa, ypoBeHb
BepbanbHOro MHTENNEKTa U 0bbeM
cnoBapHoro 3anaca. Takxe
NpOBOAMNACh PErncTpaLLus



anekTpoaHuedanorpadpnyecknx aHHbIX roI0BHOIO
Mo3ra. Ha ocHoBe MoJsTyHeHHbIX JaHHbIX aKTUBHOCTY
FOI0BHOMO MO3ra B Nokoe bbiAn BbIYMCAEHbI Cliedyiolne
nokasaTtenu: MAOTHOCTb, AANHA NYTW, KO3PULMEHT
KnacTepusaumm, MHLEKC TECHOO MMpa, MOAYIAPHOCTb.
B pamkax noctaBneHHbIx 3aaa4 HaMu Bbin npoBeaeH
aHann3 CoBpeMeHHOro CocTosHMS npobnemsl
B3a/MOCBA3M YPOBHS MHTeNNeKTa € QYHKLMOHANBHOM
CBA3aHHOCTbIO HEMPOHHbIX CETEN MO3ra v HanucaHa
TeopeTuyeckas 0b30pHas cTaTbst N0 B3aUMOCBA3M
Mexay GYHKUMOHANbHOW CBA3aHHOCTBIO Pa3inYHbIX
OTAE/I0B MO3ra U YypOBHEM KOFHUTUBHbIX CMOCOBHOCTE.
[anbHelwas oueHka GyHKLMOHaNbHOW CBA3AHHOCTK
NOKOS Ha OCHOBE MOJyYEHHbIX aHHbIX M03BOASET
BbISIBUTb HEMPOHabHble NMPOLLECChl, CBA3aHHbIE

C KOTHUTUBHBIMU QYHKLMSAMU, HEAOCTYMHLIMUI 415
pernctpaumm metogom ¢MPT 13-3a BpeMeHHoro
oTCTaBaHWS reMoAMHaMUYeCcKOro oTKMKa

100

OT U3MEHEeHWI 3NeKTPUYECKON akTMBHOCTUW, NOCPEACTBOM
KOTOPbIX OCYLLECTBAAETCS pUTMUYECcKas CUHXPOHU3aLWs
aKTVBHOCTW PasfiyuHbIX OTAENO0B Mo3ra. TakvM 0bpasom,
OLleHKa XxapakTepa BHYTPU- 1 MEXCETEBON PUTMUYECKON
aAKTUBHOCTW Ha ocHoBe I3 -AaHHbIX MO3BOSIUT OLEHUTL
BPEMEHHbIE 1 YaCTOTHbIE XapaKTePUCTHKM
HeMpoHaNbHOW akTUBHOCTM MO3ra, Jlexallune B OCHOBe
NHAVMBUAYANbHbBIX PA3INYMI UHTENNeKTa.

[TAPTHEP TTPOEKTA

M Mcuxonorvuecknin MHCTUTYT Poccuiickolt akapemum
Hayk (r. Mockgal

uccnepnoBaTeJ1bCKUnN

HauMoHanbHbIN
YHUBEPCUTET

IO>XHO-YpanbCrum
rocyzapCTBEHHbIN
YHUBEPCUTET
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q)yHKLLVIOHaJ'IbHaﬂ CBA3aHHOCTb MeXAYy pas/inyHbIMK OTAeN1laMU MO3ra
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POCCUMCKUUN ®OHA ®YHAAMEHTAJIbHbIX UCCJIEAOBAHUN

M.J1. UbiMbnep

MpoekT HanpaBneH

Ha pa3paboTKy HOBbIX
napanenbHbIX anropuT-
MOB Y METOI0B UHTEeNNIeK-
TyanbHOro aHanusa
pacnpepeneHHbIX AaHHbIX,
obecneunBalLLMX CBEPX-
BbICOKYI0 MacluTabupye-
MOCTb 06paboTKM BAaHHbIX
Ha BbIYUCIIUTENIbHbIX
Knactepax ¢ y3namu

Ha 6a3e MHorosiAepHbIX
ycKkopuTenemn.

NYBAWUKALMUMU

Hay4HbIX
cTaten

pJoknapaa

Ha Hay4HbIX
KOHpepeHLMsi

cTaTbu
B Scopus

CTaTbA

cTaTbu
B )XypHanax
U3 nepeyHs

PASPABOTKA
BbICOKOMACLW TABMPYEMbBIX METO/L0B
N AJTTOPUTMOB MHTEJIJTEKTYAJIBHOT O
AHAJTINSA PACTTPELEJIEHHBIX JAHHDBIX
HA BbICOKOMPOW3BOLWNTEJIBHbBIX
KOMMNBbHOTEPHBIX CUCTEMAX

C KJTACTEPHOW APXUTEKTYPOW

PYKOBO,DMTeﬂb NnpoeKkTa — KaHaunpaTt ¢M3MK0-MaTEMaTMLIeCKVIX HAyK, OOUEeHT

OKNOAEMbBIE
PE3YJIBTATb
[TPOEKTA

© PaspaboTka HoBbIX NapasienbHblX
anropuTMOB MHTENNEKTyanbHOro
aHann3a BpeMeHHbIX PSAoB
IJ19 KNacTepHbIX BbIYNCAUTENBHbIX
cucTeM ¢ y3namu Ha base
MHOrosiiepHbIX yCKopUTene.

2 [MpoBefeHne BbIYUCANTENBHbIX
9KCMEepMMEHTOB C pa3paboTaHHbIMK
MeTofaMu 1 anroputMamu
Ha peanbHbIX 1 CUHTETUYECKMX
naHHbIX. [Nogrotoska nybnvkaumnin
B PELLeH3VPYEMbIX HaYYHbIX M3AaHUAX.

[TEPCHEKTVIBbI
[TPAKTUYHECKOT O
NCTOJIb3OBAHNA

PazpaboTaHHble anropuT™Msl MOryT
1CnoNb30BaTbCH 419 aHanu3a
cBepxbonblWMX BPEMEHHbIX PALOB
B LUMPOKOM CMeKTpe npefMeTHbIX
obnactel, CBA3aHHbIX C YMHbIM
ynpaBieHneM: NpefnKTUBHOE
obcnyxvBaHMe CNOXHBIX MEXaHV3MOB
¥ MalUWH, NepcoHanbHas MeauLmnHa,
aHeproaddekTnsHoe XKX u ap.

PESYJIBTATB
VCCJIELOBATH 1b-
CKOM PABQTH

B 2018 r.

[ PaspaboTtaH HOBbLIN napannenbHbIi
anropuTM NMomncKa MoxXoxmx
nofnocnefoBaTeNbHoCTeN
B cBepxDOoMbLINX BPEMEHHbIX psiAax
Ha KNacTepHbIX CUCTEMAX C y3namu
Ha Da3e MHOrosiAepHbIX CUCTEM
Intel Xeon Phi nokonerwnsa Knights
Landing. 3kcnepuMeHThI,
NpOBEfEHHbIE Ha CUHTETUYECKMX
1 peanbHbix Habopax AaHHbIX,
nokasan XopoLLyto
MacwTabupyeMocTb anroputma.

M PaspaboTaH HoBbIV NapannenbHbIi
anropuTM nomcka aHoManui
BO BpeMeHHOM psfe
L9 MHOrosifiepHbIX cucTeM Intel
Xeon Phi nokoneHus Knights
Landing. SkcnepunmeHTsl,
NpoBeAEeHHbIE Ha peasbHbIx Habopax
LAHHbIX, NMOKa3anun XopoLLyo
MacLTabupyeMocTb anroputMa.

M Pa3paboTaH HOBbIN NapannenbHbiii
anropuTM BbIYUCIEHWSA MaTPULLbI
EBKINA0BLIX pacCTOAHMN
LN MHorosepHbix cuctem Intel
Xeon Phi nokoneHus Knights
Landing (KNLJ. SkcnepnmeHTs
Ha peanbHbIX U CUHTETUYECKMX
Habopax AaHHbIX MoKa3anu, 4To
NpeanoXeHHblI anropuT™M XopoLwo
MaclwTabupyeTcs 1 onepexaeT
aHanoru B cnyyae nNpsiMoyroabHbIX
MaTpuLL, C AaHHbIMK Masol
pasMepHOCTU.
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POCCUNCKUUN HAYHYHBIN ®OHL,

WccnepoBaTb BO3MOXKHOCTb
C034aHUSA BbICOKO3HTPO-
NMUMHBIX OKCUAHBIX a3

CO CTPYKTYpOI MarHeTon-
noMbuTa.

NYBAWUWKALMUMU

Hay4Hble
cTaTbM

CTaTbA

ST elo] o]UE

CO3LAHNE M MCCITELOBARHWE
CBOWCTB BbICOKO3HTPOMUMHBIX
OKCUIHBIX ®A3 CO CTPYKTYPOU
MATHETOTUTHOMBITA

3ANAUM
MPOEKTA

®yHaaMeHTanbHas HayyHas
aKTyaNbHOCTb NpefnaraemMoro
nccnenoBaHus CBA3aHa ¢ TeM, UTo
B MHOFOKOMMOHEHTHbIX CUCTEMAX,
KoTopble NAaHNpPyeTCs N3y4nTb,
peanusylTca HenccnefoBaHHble
C TEPMOAMHAMUYECKUX U C
aKCnepuMeHTanbHbIX NO3ULKit GasoBble
paBHoBecws. [py 3TOM BaxHO
NOAYEPKHYTb, YTO Hay4Has 3Ha4YMMOCTb
nNaHUpyeMbIX pe3ynbTaToB
yccnefoBaHNA BIMAET 3a Npegens
NOJYYEHNS HOBbIX 3HAHWIA 0 KOHKPETHbIX
ncenenyemblx cuctemax. AHanns
NOJYYeHHbIX Pe3ybTaToB NO3BOANT
CAenaTb BbIBOAbl OTHOCUTENbHO 0DLLMX
3akoHOMepHoCTel 0bpa3oBaHus
BbICOKO3IHTPOMUIAHbLIX $a3 v Wwupe Toro -
0 Npefenax BAUSHWSA BENNYNH
KOHOUTYPaLMOHHOR IHTPONUK
cMelleHns Ha npoueccsl ctabunmnsaymm
$a3oBoro coctaBa MHOFOKOMMOHEHTHBbIX
cUCTeM.

HayuHasa npobnema, Ha peleHue
KOTOPOW HanpaBieH HaCTOALLMIA NPOeKT,
- MccnepoBaHune BAUSHUSA BbICOKON
IHTPOMMM CMeLleHUs
MHOTOKOMMOHEHTHbBIX MOHHbIX CUCTEM
Ha BO3MOXHOCTb 0bpa3oBaHua
1 cTabunmnsayum B Takmx cuctemax
BbICOKO3IHTPOMUIHbBIX KpUCTaNANYeCKHX
TBEPAbLIX pacTBOpoB. B pamkax peleHus
370l NpobieMbl B NpoLLEeCCe BbIMONHEHNS

PykoBoguTenb npoekTa — AOKTOP XMMUYECKUX HayK, aoueHT [I.A. BUHHuUK,

npefjaraemMoro uccnefoBaHug

npefnonaraeTcs U3y4nTb BO3MOXHOCTb

06pa30BaHMa TakMx pacTBOPOB B CJIOXKHbIX

OKCMAHbIX CMCTEMAX CO CTPYKTYpPOW

MarHeTonombrTa, NpoBeCTH nccnefoBaHmne

CTPYKTYpbl U CBOMCTB TaKMX CUCTEM.

Llens npoekTa - uccneposaTb
BO3MOXHOCTb CO3J,aHN
BbICOKO3HTPOMMIHbLIX OKCUAHbLIX da3
CO CTPYKTYpOW MarHeTonaombuTa.

KoHKpeTHbIMM 3aia4amu, Ha pelleHne
KOTOPbLIX HanpaBfeH NpoekT, ABNATCH:

2 nonyyeHne obpasLoB HOBOrO kiacca
BbICOKO3HTPOMUIAHbLIX OKCUAHbIX $a3 -
BbICOKO3HTPOMUIAHbLIX $a3 co CTPYKTYpoit
MarHeTonnoMbuTa;

9 wccnefoBaHMe cocTaBa U CTPYKTYphl, @
TakXe CBOWMCTB Noly4YeHHbIX 06pa3Los;

O aHaNU3 NONYYEHHbIX 3KCMEePUMEHTabHbIX
LaHHbBIX C LeNbio GopMynmpoBaHns obLmnx
3aKoHoMepHocTel obpa3oBaHus
BbICOKO3HTPOMMIAHbLIX $a3 Co CTPYKTYpPOi
MarHeTonmombuTa, KoTopble byayT
BK/to4aTh B ceba 1 kputepuu
cTabunbHocTK $pa3 Takoro pofa.

OXMIOAEMbBIE
PE3YJIBTATBI
[TPOEKTA

Pesynbtatamu paboT nepsoro atana
CTaHyT 0bpasLibl U3yYeHHbBIX
MHOFOKOMMOHEHTHbIX OKCUAHbIX CUCTEM,
HOBble AaHHble 06 1X CTPyKType v cocTaBe.
Kpome Toro, byaeT Takxe npoBeaeH



TEOPETUYECKMIA aHaNMU3 NONYYeHHbIX
9KCMepVMEHTasbHbIX aHHbIX, @ TakXXe Nose3HblX

C TOUKM 3peHNs 3a,a4 UCCneaoBaHns NUTepaTypHbIX
cBefeHUn.

[MTEPCHEKTVIBbI
[TPAKTYHECKOTO
NCTOJIbSOBAHA

TBepable pacTBOpbl Ha 0OCHOBE GepprTOB, B TOM
Yyucne BbICOKOITPONUHLIE Ga3bl CO CTPYKTYpPOR
MarHeTonaoMbuTa, MOryT BbITh MCMONB30BaHbI A5
CO3[aH1S NOrNoLLaoLWNX MOKPLITUIA, @ Takxe
anemeHToB CBY-3nekTporuku. Mpn aToM focturaemoe
B C/ly4ae MHOFOKOMMOHEHTHOIO 3aMellleHns bosee
3HauuTeNbHOE MOANDULIMPOBAHUE CTPYKTYphI
MO3BOSIUT PacCLUMPUTL fMana3oH peryanpoBaHuns
pabounx xapakTepucTuK Co3AaBaeMblx MaTepranos.

v
10pm JEOL 9/
0kV SEI SEM WD 10mm

PE3YJILTATbI
NCCNEOOBATE/IbCKOM
PABOTbBI B 2018 -

[MaBHbIM HayYHbIM pe3ynbTaToM NepBoi YacTu paboT
nepBoOro sTana cTafna aKCnepuMeHTanbHas 4eMOHCTpa-
LM BO3MOXHOCTY MONYYeHMS BbICOKOSHTPOMMIAHbLIX a3
CO CTPYKTypOWi MarHeTonnoMbuTa, a Takke BbIBOAbI

0 HeobxoMMbIX HanpaBieHUAX KOPPEKTVPOBKY
MCXOAHbIX COCTaBOB A CO34aHNS BbICOKOIHTPOMUIAHbIX
a3 B 4aCTV NCKIOYEHUSI KOMTMOHEHTOB, KOTOpbIE He
y4acTByloT B 06pa30BaHWM BEICOKOIHTPOMUIHON dasbl
CO CTPYKTYpOW MarHetonaoMbuta.

[TAPTHEP [MTPOEKTA

M VIHCTWUTYT HeopraHudeckon xuMnun YHueepcuTeTa
LWtytrapTa (Ffepmanus)

10pm JEOL
SEM WD 10

WD 10mm

KpVICTaﬂﬂbl MHOIOKOMMOHEHTHbIX LNVHEeNew

100

uccnepnoBaTeJ1bCKUnN

HauMoHanbHbIN
YHUBEPCUTET

rocyAapCTBEHHbII

IO>xHO-YpanbCrum
yHUBEepcUuTeT

1943



HAYYHbIE PASPABOTKU HOYplY - 2018

ucciiegoBaTeJ1IbCKUU

HauuoHanbHbIN
YHUBEPCUTET

rocyAapCTBEHHbII

IO>xHO-YpanbCrum
yHUBEpCUTET

1943

-

),

-

POCCUNCKUUN HAYHYHBIN ®OHL,

Peanuzauua komnnekcHoro

HOBbIX OY
MATEPWAJT
SJTEKTPOM

CBOMCTBAMMU

MpoekTt N2 18-79-00154

MOLEJIMPOBARVE N PASPABOTKA
HKUMOHAJTbHbBIX

0B C SAHAHHBIMI

Al HATHBIMI

N MEXAHWYECKKMV

PykoBoguTenb npoekTa — KAaHANAAT TeXHUYeckux Hayk, goueHT [.C. Knbiray

SALAHV
[TPOEKTA

noaxona K Co3faHUIO HOBbIX

$YHKLMOHaNbHbIX MaTepu- )
anoB, BKJIOYAKOLLErO

B cebsi: MopenmpoBaHue
3/1€KTPOMArHUTHbIX

CBOMCTB HOBbIX MaTepua-

JI0B, U3roTOBJIeHUE

U uccnepoBaHue CTPYKTypbl

MogennpoBaHue 1 nonydeHune
obpa3uoB HoBOrO knacca dyHKLMO-
HaNbHbIX MaTepKasnoB, coyeTatoLmx
B cebe pag cBoMCTB — HeobxoanMble
3N1eKTPOMarHuUTHbIe NapameTpsl,
MexaHu4yeckune CBOMCTBA B 3a[aHHOM

1 CBOMCTB (aneKkTpuyeckux,
MarHUTHbIX U MexaHu4yec-

kux) paspabaTtbiBaeMbix B
MaTepuanos.

Anana3oHe 4acToT.

ViccnepnosaHwve coctaBsa M CTPYKTYpbl,
a Takke CBOWCTB MONYYEHHbIX
obpa3suos.

NYBAWUWKALMUMU

3

2 llpoBeaeHMe aKCNeprMeHTanbHbIX
ncenenoBaHuil,

Hay4Hble -

CTaTbu

Ananns MONTyHeHHbIX 3KCNepuMeH-

BaHWMS 0DOLLMX 3aKOHOMEPHOCTEN.

OKNOAEMbBIE
PE3YJIBTATbI
[TPOEKTA

B xopne npoekTa bynet pa3pabotaHa
KOHUENUWs MOAENNPOBAHNS 1 UCMOJb30-
BaHWs NepcnekTMBHOro Noaxoaa —
KOMMbloTEpHOE MOfesMpoBaHme —

B KOJIMYECTBEHHOM OMMUCaHWN CBOICTB
3NEKTPUYECKMX, MATHUTHBIX, MEXaHWYec-
KWUX CBSA3eN 1 UX ponn B GopMmpoBaHum
CTPYKTYPHOI OpraHn3auum MaTepranos.

cTaTbu
B Scopus n WoS

[MokasaHa BO3MOXHOCTb MCMOIb30Ba-
HUA nccnenyeMbix MaTepmanoB: CHUXe-

HWe pafy03aMeTHOCTM B iMana3oHe 4acToT
[N 371€KTPOMarHUTHbBIX BOJIH, MexaHuyeckas
NpoYHOCTb. [Ins rpynnbl M3BECTHbIX U HOBbIX
MaTepuanos bygeT nofyyeH v npoaHannuam-
POBaH KOMMJEKC pe3ynbTaTos, ONpeaensio-
LW BO3MOXHOCTb UX MPUMEHEHNS

B COBPEMEHHON TexHuKe. TakvnM obpazom,
LEHTP TAXecTH pa3paboTok nepeHoCHUTCS

Ha YMCNEHHOEe MOoLLeNVpPOBaHKe ¢ GprHaNbHOM
3KCMEePUMEHTANbHON NPOBEPKOM NOAYHEeHHbIX
pekoMeHAaunn.

PE3YJILTATbI
MCCJTELOBATE]Ib-
CKOW PABOTHI

TanbHbIX AaHHbIX C Lenblo GopMyanpo- B 20 1 8 [

B TeuyeHwue nepsoro ropa AencTems
NpoeKTa BbIMOHEHO:

|Zl nojly4eHne a1eKTpoanHaMmnyeckmx
MO,EI,eJ'IeVI MaTepnanos;

M nonyderue nepsoil cepnin akcneprUmMen-
TaNbHbIX 06pa3sLoB;

M vccnenoBaHme cTpykTypbl U $a30B0ro
coctaBa 0bpasuos. [poBegeHne xuMmyec-
KOro v CTPYKTYPHOTO aHanu3a obpasyio-
wwmxcs da3 metonamu PCMA, anekTpoHHON
MUKPOCKOMUM 1 peHTreHoda3oBoro
aHanMsa.

MAPTHEP
MPOEKTA

M 000 «MJTAHAP»
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ObpaseL, MaTepvana Ha 0CHOBe KOpyHAa
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POCCUNCKUUN HAYHYHBIN ®OHL,

Hacroswun npoekr
HanpaBieH Ha pelleHne
dyHAaMeHTaNnbHOM
npobneMbl MonekynspHomn
6uonoruu n buoxmmum -
n3yyeHume MexaHu3Ma
UHrnbmpoBaHus aHTMbuo-
TUKaMu cuHTe3a benka Ha
pubocome.

NYBAUKALMUMU

Hay4Had
CTaTbs

cTaTbs
B WOS
n Scopus

SALAHN
[TPOEKTA

[MpoekToM npenycMaTprBaeTcs
MOJLENVPOBaHMNe CTPYKTYp KOMMIEKCOB
TYHHENbHbIX aHTUBKOTHKOB (aHTUBMOTIKMY,
cBA3bIBatoLLMecs B pubOCOMHOM TyHHene;
K 3TOW rpynne OTHOCHATCH, HanpuMep,
MaKpoUabl 1 OKCa30UAMHOHbI)
¢ bakTepwansHolt pubocomon,
npebbiBatoLLen B TeX NN UHbIX
bYHKLUMOHANBHbBIX COCTOSIHUSAX,
0TBEYaIOLLMX 3NOHraLMK TpaHCAaLMK,
n3y4yeHre B3aMMOLENCTBUNIA 3TUX
aHTNBMOTIKOB C pUBOCOMHbBIM TyHHeNeM
1 nenTuannTpaHchepasHbIM LEHTPOM.
MonekynsipHo-anHammnyeckoe
MO[Ee/IVPOBaHNe B3aNMOLENCTBUIA 3THX
aHTMOMOTUKOB C KaHOHUYECKUMU 1
BO3MOXHbIMU HEKGHOHUYECKMMU,
IOMHamuyecky obpasylolnmMmncs cantamu
CBA3bIBaHWS B prbocoMe No3BonnT
YCTaHOBWTb AETaNbHYIO KapTUHY KX
B3aVMOAENCTBUI C GYHKLMOHUPYIOLLIE
prbocomMon 1 HabnogaTs ToHkMe 3hdeKTh
BAVSHUS 3TVX aHTMOMOTUKOB Ha
bYHKUMOHMPpYIoLLyto prbocomy. 3T paboTbi
NO3BONAT NPOBEPUTL NPEeANoNoXeHKe
0 AMHaMMYyecky obpasyloLimxcs canTax
CBA3bIBaHWS pUOBOCOMHbBIX aHTUBMOTIKOB
1 0BBACHUTDL HAKOMMBLUMICA MaccuB
3KCNEPUMEHTaNbHbIX aHHbIX O BAUSHMN
prBOCOMHBIX aHTVBMOTMKOB Ha
bYHKLUMOHMpOBaHMe pubocoMebl 1, 4To
0cobeHHO BaXHO, CO34aTb OCHOBaHWSA ANs
paLvoHanbHol pa3paboTku HOBbIX
aHTnbakTepuanbHbix NpenapaTtos. Takxe
NpOEKTOM npefycMaTpuBaeTcs
CpaBHWTENbHOE MOLENNPOBaHME
prbocoMbl AMKOro TvNa 1 prbocoMmbl,
copepxallel 2,8-aumeTnnaneHnH
B nonoxeHuun 2503. MocnegHas
0Ka3blBaeTCH YCTOMYMBON K ambeHrKonam,
SIMHKO3aMMAaM, 0KCa30nAMHOHAM,
NAeBPOMYTUAMHAM U HEKOTOPbLIM
makponuaam [Smith, L. and Mankin, A.

NCCIELOBAHVE KOHOOPMALUVOHHBIX
N3MEHEHWW B BAKTEPUAJTEHOW
PNBEOCOME, Bbl3bIBAEMbIX
CBA3bIBAHVEM AHTUBVOTIKOB

N MOONDUKALMEN HYKITEOTUOHbIX
OCTATKOB 235 PPHK

PykoBoguTenb npoekTa - KaHaMAAT xMMmmyeckux Hayk L. Makapos

(2008) Transcriptional and translational
control of the mlr operon, which confers
resistance to seven classes of protein
synthesis inhibitors, Antimicrob Agents
Chemother, 52, 1703-1712]. 310
vcenefoBaHMe No3BOAWT NPOBEPUTL
NpeanoNoxXeHne o HeMpsIMOM, 0NocpesyeMoM
KOH$OPMaLVOHHbBIMU NMepecTponkamm
B pvbocomHon PHK BansiHum
OVMeTUAVpOoBaHus ocTaTka A2503
Ha CBA3bIBaHWE 3TWX aHTUOMOTHKOB.
[TonydeHHble pe3ynsTaThl MO3BONAT Kak
NpeanoxXuTb BO3MOXHbIE NyTV 0bxoaa
PE3UCTEHTHOCTY, Bbi3blBaeMOi 2,8-
oumeTunvposaHvem A2503, Tak 1 oTpaboTtaTb
cnocobbl noKncka anaocTepuyeckoro BAUSHNS
MoamnuKaumii octatkoB pubocomHon PHK.
3agayeil npoekTa ABASETCA MONEKYNAPHO-
IVHaMUYeckoe MOAENMpoBaHue CTpyKTyp
KOMTIEKCOB 3pUTPOMULIMHA, XnopaMdeHukona,
NvHe30AMAa 1 page3onupaa ¢ pubocomoit E.
coli, HaxomsiLLeiics B kaHoHMYeckoM A/A,P/P-
COCTOSIHWM, NMOUCK UX HEKAHOHWMYECKMX CaliTOB
CBA3bIBAHUSA METOAAMMN AOKMHTa
¥ MeTafMHaMVKN. SpUTPOMULMH,
X10paMbEHVKON, NIMHE30NNA U PALe30NNA
BbIDpaHbl B kayecTBe 00LEKTOB UCCef0BaHNg,
Tak Kak aas HUx onybaukosaHsl
3KCnepuMeHTasbHble laHHble
no M3bMpaTenbHOCTU TOPMOXKEHUS
nenTuanaTpaHcdepasHomn peakumm
B 3aBMCMMOCTU OT CUHTE3UPYEMO NenTULHON
nocneaoBaTenbHOCTW. Takxe 3afaqei npoexTa
Bynet MonekynapHo-AMHaMuyeckoe
Mozenuposarme pubocomsl E. coli,
HaxofdLencsa B kaHoHnyeckom A/A,P/P-
COCTOSIHWW, ANst prbOCOMBI AUKOrO TWMNa W A4S
Hecyulein 2,8-quMeTunnpoBaHHblii A2503,
NOWCK KOHGOPMaLMOHHbBIX U3MEHEHWIA,
BbI3biBaeMblx BBegeHneM B A2503
LOMOJIHUTENBHOM METWUNBHOW FpynMbl, KOTOpbe
pacrnpoCTpaHaTCs Ha KaHoOHMYecKue
11 BO3MOXHble HEKGHOHMYeCKue CaThbl
CBSI3bIBAHUS aHTMOMOTNKOB. 2,8-
Oumetvnuposanne A2503 BribpaHo HaMK
Cpeau 4pyrux MogndukaLumni, BedyLimnx
K YCTOM4YMBOCTY pnBOCOMBI K aHTBMOTIKEM,



NOTOMY YTO OHO BbI3blBaET YCTONYMBOCTb CPa3y

K HECKONTbKMM CUBHO Pa3inyatoLLiMMCcs Mo XMMUYECKON
CTPYKType Kaccam prboCoMHbIX aHTMBKOTHKOB (CM.
NpUNoXKeHHbI daiin antibiotics.pdf]. 310 HaBoauT

Ha MbIC/IN 0 TOM, YTO BBEeAeHME 8-MeTUNbHOW rpynmbl

B M2A2503 efBa N1 Bbi3bIBaeT NpsiMoe HapylUeHwve
CBA3bIBaHWS BCEX 3TUX aHTMDMOTMKOB Yepes cTepuyeckoe
NpoOTMBOpPeYne UK yCTpaHeHe BaXKHON BOAOPOAHON
CBSI3M U, CKopee Bcero, Bo3byxaaeT B pubocoMHoM
TYHHENe KOHPOPMaLVOHHbIE NMEPeCTPONKY,
3aTpyfHsioLLME CBA3bIBaHME aHTMBMOoTUKOB. C Lenbto
BbIABSIEHUA [eTa/lbHOro MexaHu3Ma BAUAHNUA
KOH®OPMALMOHHBIX M3MEHEHWI1 B pubOCOMHOM TyHHENE
Ha cBA3blBaHVe aHTMONOTHKOB ByAeT OCyLLecTBNEHO
MOAENMPOBaHVe KOMMIEKCOB xiopaMdeHunkona,
nnHesonuaa v pagesonuaa ¢ pubocomolii E. coli,
cofepxallent 2,8-aumetnnmpoBarHbiin A2503.

OXKMIOAEMBIE
PESYJIBTATBI [TPOEKTA

B pesynsTate BbINOSHEHWS NPOEKTa Mbl OXMAAEM
NOMYy4YNUTb CTPYKTYpbl KOMMIEKCOB XJlopaMmdeHnKkona,
NMHe301WAa, PALe30anaa v 3pUTPOMULIMHA € prbocoMoit
E. coli, HaxoggLeca B kaHoHMYeckoM A/A,P/P
COCTOSAHUM, NpuyemM ByayT onncaHsl KoHdopMaLMoHHbIe
nepexofibl, CONpPOBOXAAloLLME CBA3bIBAHME ITUX
aHTBMOTKKOB. Takke Mbl OXMAAEM NONYYUTb CTPYKTYPY
pubocombl E. coli, HaxoasLlelics B KAHOHUYECKOM
A/A,P/P coctoannm n copepxatlyio 2,8-
AvMeTuanMpoBaHHbIn A2503 BMecTo 2-
MOHOMETUIMPOBAHHOIO (KOTOPbIN CoaepxuTCs
B prbocome avKoro TMna) v onucatb pasnuung
B KoHbopMaumsax octaTtkoB 23S pPHK, cnaratowmx
PUBOCOMHBIN TYHHENb U NEeNTUAMNTPAHCHEPA3HbIA LEHTP
Mexay MoanduumMpoBaHHo pubocomoit 1 pubocomoi
AMKOro Tna. Takke Mbl MpefnofiaraeM CMOAENNPOBaTh
B3auMopeNcTBMe xinopaMmbeHunkona, IMHesonvaa
1 pafe3onuaa ¢ auMeTunmpoBaHHoi no A2503
pubocomoni E. coli n BbIACHUTB, Noyemy 2,8-
avMeTtnavpoBarune A2503 BbI3bIBaET YCTONUYMBOCTb
K 3TUM aHTbMOTHKaM.

OxunpaeMble HaMu pe3ynbTaThl N03BONAT 0ObACHNTL
BaXHble 0CODEHHOCTV B3aMMOLENCTBUS KIMHMUYECKM
BaXHbIX aHTUOMOTUKOB ¢ pubocoMoii 1 No3BonsT
NOCTPOUTL CTPYKTYPHO 0DOCHOBaHHbIA MexaH13M
MHOECTBEHHOI YCTONYMBOCTM K aHTUBMOTHKaM. ITn
cBefeHna HeobxoamMbl Ans pa3paboTki HOBbIX
aHTMbakTepranbHbIX NpenapaTos, CMOCObHbIX
npeogfonesaTb bakTepnanbHylo Pe3nCTEHTHOCTb, YTO
0coBeHHo akTyanbHo, eciu y4nTeIBaTh BCe bonee
LUIVMPOKOE pacnpocTpaHeHue NaToreHos, YCTONUMBbIX
K ynotpebnsemelM aHTMbroTnkam. Kpome Toro, Mbl
oTpaboTaeM MeTofbl MOMCKA M aHafNn3a CorlacoBaHHbIX
KOH$OPMaLMOHHbIX NepexofoB B brononuMepax,
KOTOpble HEOBXOAMMbI A1t U3YUYEHWs MPUPOSHbBIX
MOJIEKYNISPHBIX MaLLUWH 1, BO3MOXHO, B ByayLleM, ux
NpoeKTMPOBaHUS.

KaHoHuueckoe cas3biBaHe xnopamberikona (crnnii ¢ bakrepuanbHol
pubocomoli (seneras). B: Crepuueckoe npotnsopedne Mexay
KaHOHMYECKM CBA3aHHBIM XN0paMpeHNKONoM 1 pubocoMoil,
Haxopgencsa B P,P-coctoannm, u amunoauun-TPHK (sonotucras)

[TEPCITEKTVBbI
[TPAKTNHECKOT O
NCTO0JTb3OBAHWA

B npviknagHoM OTHOLLIEHMM M3y4eHVe B3anMOLENCTBISA
KIVHWYECKM 3HAUYMMbIX aHTUBMOTNKOB C prbocoMoii
W CTPYKTYPHbIX OCHOBAHMWM MHOXECTBEHHOI YCTOMYMBOCTY,
BbI3blBaeMon Moandukauvein metuntparcdepason Cfr
octaTka A2503 23S pPHK, no3sonstoT nponoxmnTs nyTb
K pauvoHanbHOI, CTPYKTypHO obocHoBaHHOM pa3paboTke
HOBbIX aHTMBAKTEpMaNbHbIX NPENapaTos, YTO COBEPLUEHHO
HeobxoMMO, ecin yunTbIBaTL Bo3pacTarLlee
CO BpeMeHeM pacrnpocTpaHeHue NaToreHoBs, YyCTONUMBBIX K
npUMeHsaembIM aHTbuoTukam (cM., Hanpumep, MasaHckuin
H.A., Anabeesa H.M., MoHomaperko O.A., Kynuyenko T.B.,
AptemoBa W.B., Jlazapesa A.B., bpxo3oBckas E.A,,
LlamuHa 0.B., Katocosa J1.K. OnHamuka
pacnpoCcTpaHeHHOCTH CEPOTUMOB 1
aHTUBMOTUKOPE3UCTEHTHOCTY HOCOTNOTOYHBIX
MHEBMOKOKKOB, BblgeneHHbix y fetein 8 2010-2016 rr.:
pe3ynbTaTbl PpETPOCMNEKTUBHOMO KOFOPTHOMO MCCel0BaHus.
Bonpocsl coBpemerHoit neanatpumn. 2017; 16 (5):
413-423). Ocobasi onacHOCTb 3ak/o4aeTcsd B TOM, YTO
Havbonee MHTEHCUBHO YCTOMYVBbIE LUITAMMBI
Done3HeTBOPHBIX MUKPOOPraHN3MOB BO3HMKAIOT
B Jle4ebHbIX YUpexXAeHNsX, TLe, C OLHON CTOPOHBI,
obneryaetcs obMeH reHeTUYeCKM MaTeprasnioM, HeCyLLIMM
MHGOPMALLMIO O 3aLLTHBIX CUCTEMAX, MEXAy naToreHamu,
VM C ApYroi CTOPOHLI, CYLLeCTBYeT aaBneHune
aHT1bakKTepranbHbIX NpenapaToB Ha NONyAfLMK
B0ne3HeTBOPHbIX MUKPOOPraHn3MoB. JTOT npoLiecc
obpallaeTcs Bo3pacTatolLell CMEPTHOCTBIO OT T. H.
rocnutanbHbix MHdGekumii [R. Monina Klevens, Jonathan R.
Edwards, Chesley L. Richards, Jr., Teresa C. Horan,
Robert P. Gaynes, Daniel A. Pollock, Denise M. Cardo
(2007) Estimating Health Care-Associated Infections and
Deaths in U.S. Hospitals, 2002, Public Health Reports,
122, 160—166]. Hanbonee apdektneHbIM Criocobom
BopbbbI ¢ YCTONUMBLIMK NaTOreHaMu ABASETCS BBELEHME
HOBbIX, MPEANOYTUTENBHO MOJHOCTBIO PYKOTBOPHbIX
aHTMbakTepManbHbIX NpenapaTos, K KOTOpbIM bakTepraMu
ewé He BbipaboTaHbl MexaHu3Mbl 3aumTsl [Wilson, D.N.
(2014) Ribosome-targeting antibiotics and mechanisms of
bacterial resistance, Nat Rev Microbiol., 12, 35—48]

PE3YJIBTATDI )
MCCIELOBATEJ1IBCKON
PABOTBI B 2018 .

3a 2018 MeTopaMun [OKWHIa U MONeKYNApHOM AVHAMUKN
BbiIM CMOAENMPOBAHbI CTPYKTYPbl KOMMEKCOB XnopaMde-
HvKona 1 pagesonuaa c pubocomoit E. coli, Haxoasiuencs
B KaHoHW4YeckoM A/A P/P-cocTodHnm.

Bsaumoperictre Mexay xnopamdernkonom v pubocomoit E. coli,
HaxoagLlencs B kaHoHndeckoM A A/P,P-cocTosHum, cMogenvposaHHoe
MeTOLaMMN MOEKYNIAPHOM AUHAMUKM. YepHbIM NYHKTPOM NoKasaHs!
BOJOPO/AHbIE CBSA3N
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POCCUNCKUUN HAYHYHBIN ®OHL,

O.A. Mup3aes

BbinonHeHHbIN UccnepoBa-
TeNbCKUW NPOEKT NoCBsi-
LLleH cucTeMaTuyeckomy
U3y4yeHUIo NpoLEeccoB
ynopsifoyeHus yrnepoga

B MapTeHcuTe cucteMsl Fe-
C Ha ctaguu gByxdasHoro
pacnaga (go Hauana
BblgeneHus kapbupos)

Ha aTOMHOM YpOBHe
METOA0M MOJIEKYNIAPHOM
OVNHaAMUKW.

NYBAWUWKALMUMU

noknap
Ha Hay4HoOM
KoHdepeHUnun

cTaTen
B WoS u Scopus

B )KypHanax
13 nepeyHs

PESY/ILTATL
VICCIEOBA-
TENBCKO
PAGOTHI B 2018 r.

Hawnbonee BaxHble pe3ynstaThl bbinm
nosly4eHbl Mo npobieme TeTparoHanbHoOro
BenHunTa. I3BECTHBIN aHMNIACKMI MeTansno-
du3nk bxagelwmnsa HepaBHo obHapyxwmn
CyLLeCTBOBaHME B KPEMHUCTbIX CTassx
beckapbugHoro beiHnTa, KOTOpbIA NpK
nnactudeckoit gepopmMaLim npespaLlaeTcs
B MapTeHcuT. [TpoYHOCTb Takmx cTanei Ha
pa3pbis foxoauT fo 2500 Mla, npu aTom
oTHocuTenbHoe yanviHeHne pocturaet 30 %.
Mo MHeHWo Bxageluna, NpUYMHY fLoCTUXe-
HUS BBICOKOW MPOYHOCTY MOXKHO 0BBACHUTD
BO3HVKHOBEHMEM TETparoHasbHo
KpVCTannmn4eckon peLeTku y bBelHUTHOro
depputa (BD), 1 3Ta TeTparoHanbHoOCTL
obecneunBaeT bonee BbICOKYO pacTBOPK-
MOCTb yrflepofa, 4To U NpUBOANT
K MOBbILEHHOW NpoYHOCTU. Pe3ynbraThl
Bxapeluns noka ABASOTCA AUCKYCCUOHHbI -
MW, OLHAKO OHW OTKPLIBAIOT COBEPLLEHHO
HOBble MepcnekTUBLI A1 pa3paboTku
CTaneit ¢ o4eHb BoCTpeboBaHHbIM coveTa-
HWeM CBOICTB — BblcOKasi MPOYHOCTb MNPy
[,0CTaToO4HOW yaapHol Bsi3kocTy. [Nposepka
runoTessbl Bxafelwvs npoBoAunack Hamu
no ABYM HanpasfieHUsM.

Bo-nepBbIx, MeTofaMyt KOMMbLIOTEPHOIO
MOAENMPOBaHMA BbiNo NOATBEPXKAEHO, YTO
nernpoBaHue KpeMHuem deppuTa
CYLLLECTBEHHO 3aTPYAHAET BblAeNeHne
Kapbvaos.

Bo-BTOpbIX, NOC/IE UCTpaBReHus

B3AUMOLENCTBME PACTBOPEHHbIX

B XEJIESE ATOMOB C, H, P, OTBETCTBEHHbBIX
SATIPOYHOCTb M OXPYTNYYIBAHNE
[TPEBPALLEHHOIO AYCTEHITA CIMNJTIABOB
KEJIESA, C JIETVPYRLWNMW 3JTEMEHTAMY
SAMELEHNA N TPAHNUAMK SEPEH:
KBAHTOBOE ATOMVCTNYHECKOE

N TEPMOOVNHAMWYECKOE MOLEJTMIPOBAHWE

PykoBoauTenb npoekta - Aoktop $M3nMKo-MaTeMaTUYeCKux Hayk, npodeccop

HeTouHoCTel ¥ oWnboK, LONYyLIEHHbIX
Bapewwa, bbin npoBeféH HOBLIN, Bonee
TOYHbIN TEPMOAMHAMMUYECKIMI pacyeT
JMarpaMMbl paBHOBECUS TeTparoHanbHoro
beppuTa C ayCTEHUTOM NpK OTCYTCTBUM
BbifeneHns kapbunos. [poBefeHHbIN pacyeT
nokasa’, 4To pacTBOpPMMOCTb Yriepoaa B
TeTparoHasbHoM beckapbugHom deppute
MOXET NpeBbILLIaTh PaCTBOPUMOCTb Yrieposa
B kybuyeckoM deppuTe B COTHYM pas.
[TonyyeHHble BaxkHble TeopeTuyeckme
pe3ynbTaThl MOCTaBUAN 33434y 3KCNEPUMEH-
TaNbHOro NMOATBEPXKAEHUS CYLLECTBOBAHMSA 1
BbICOKMX MeXaHU4Yeckux cBoiicTB beckapbua-
Horo beHuTa. C noMolLblo peHTreHOCTPYK-
TypHOro aHanu3a beina onpeneneHa TeTparo-
HaNbHOCTb C/a 6EMHUTHOrO peppuTa OMbITHBIX
KPeMHUCTbIX cTanei ¢ cogepxanuem 1,52
Macc.% Si. MexaHuuyeckume ncnbiTaHmns
NOATBEPAUAN YHUKabHOE COYeTaHye
MexaHM4eCK1X CBOMCTB CTaneit co CTpYKTypoW
beckapbugHoro beiHWTa, B TOM Yncne —
TpelimHocToliKkocTH. B Lenom nposeaeHHsle
MCCNefoBaHUS 3aN0XKMUAN HayYHYK0 OCHOBY
ncnonb3oBaHua beckapbugHoro betHnTta ans
KOHCTPYMPOBaHWS HOBbIX TUMOB CTasei.
BTopbIM no BaxHoCTV pe3ynstaToMm
nccnefoBaHWin B paMkax npoekTa cTano
onpeaeneHne MeToLOM NepBONPUHLKMHOIO
MOJenMpoBaHns 3HTanbNuit 0bpasoBaHuns
kapbunos Fe7C3, Cr7C3 v nx TBEpAbIX
pacteopos (Fex,Cr(1-x)]7C3 Bo Bcem
AVanasoHe KOHUEHTPaUMi 4as ABYX pasnmy-
HbIX TUMOB CTPYKTYpPbl: OPTOPOMbUYECKOW 1
rekcaroHanbHOM. bbino nokasaHo, YTo Kapbua,
Fe7C3 HeycTtoiuns npu 0 K n pacnagaetcs Ha
xeneso u rpadut. Ho TBEpAbIE pacTBOPbI
kapbugos bnarogaps ctabunusupyiolemy
Bo3nenictauio Cr7C3 cywectsyioT npw
KoHUeHTpauusax meHee 38 % Fe. [pn aTom B
obnactu koHueHTpaumii ot 0 go 15 at %
yCTOMYMBOW IBNAETCSA rekcaroHanbHas



pelleTka, a B obnactu ot 15 go 38 at.% — optopombu-
yeckas.

VHTepecHbI Takxke pe3ynsTaThl NepBONPUHLMMHONO
MOAENVPOBaHUA BANAHUA NerupytoLimx npumecein Cr,
Mn, P, S ,Si Ha cerperauuio yrnepoga v dochopa Ha
Mex3epeHHbIx rparuuax OLUK-xenesa. [MonyyerHble npu
MOAENVPOBaHUM pe3ynsTaTbl NPUBOASAT K AOBOSIbHO ACHOM
br3nyeckolt KapTHe BAUSHUS NervipyloLwwmx nprmecei
Ha 3epHorpaHunyHyto cerperaumio dochopa. Yrnepog,
VMeeT oTpuLaTeNlbHOE 3HAYEHVe SHEPrUM Kore3un Ha
Bcex Tvnax I3 1 yBennyMBaeT ee NPOYHOCTb K pa3pbiBY,
Torga kak ¢ocdop, cepa 1 KpeMHMIA BO MHOTUX Cly4asx
VIMEIOT MOJIOKUTENbHYI0 SHEPIMIO KOre3nu, YTo NPUBOAUT
K OXPYNYMBAHMIO MEX3EPEHHbIX FPpaHuL.

ATOMHast CTPyKTypa OpTOPOMOMYECKON peLLeTki kapbuaa
Me7C3. Lipetamn 0bo3HaueHbI CUMMETPUHECKN
HE3KBMBASIEHTHbIE MO3VILMK aTOMOB MEepexofHOro MeTanna

[MTEPCHNEKTNBDI
[MTPAKTVYECKOTO
NCHOJIb3SOBAHWA

PesynbTatbl npoekta GOpMUpPYIOT Hay4YHYI0 OCHOBY AN
COo3[aHuva HOBbIX TMMOB CTanel Uan ycoBepLIeHCTBOBa-
HVS NPUMEHSIeMbIX TeXHONOrMI TepMoobpaboTku m
NpeAcTaBASIOT MHTepec ANs CnelnanncTos no epusmnke

MeTanoB 1 MeTalJ1oBeaoB.

KOOpﬂVIHaU,VIOHHbIe MHOTOrpaHHMKM aTtoMoB yrinepoaa [TpexrpaHHb\e ﬂpVI3Mb\] B peleTke

kapbuaoa Me7C3

:
E
&
£
i

s i

40 L]
HoHUSHTRaUES Fe AT, 5

PaccuntaHHas KOHUEeHTpaLoHHas 3aBNCUMOCTb 3Heprnm o6pa3osaHm9 CMellaHHbIX

kapbunos (Cr,Fe]7C3 ot copepxaHus xenesa.

JKBUNOTEHLMASBbHbIE MOBEPXHOCTU EHEKTpOHHOlZ MJIOTHOCTM aTOMOB MEPEXOLAHOro MeTassia B Kap6w,ue.
[NokazaH aToM xenesa, 3amelLanLLnii aToMm Xpoma
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POCCUNCKUUN HAYHYHBIN ®OHL,

Lienbto npoekTa sABNsioCh
BbIiBNIEHUe cneunpuku

1 cTeneHn sppeKTUBHOCTU
COBETCKOM

KyNbTYPHOM AUMNAOMaTUN

B YCJI0BUSIX XOJI0AHOW BOMHbI
(1949—1989 rr.): kaHanos,
MEeXaHU3MOB U
WHCTPYMEHTOB KYJIETYPHOrO
TpaHcoepa, HerocyaapcTBeH-
HbIX TPAHCrPaHUYHbIX
KOHTaKTOB

npeactaBuTenen pyHKUNO-
HaNbHbIX 3NUT, 06LLLeCTBEH-
HbIX OpraHv3aLuui

W pSIROBBIX FPaXAaH, ponu
NCTOPMYECKOW NaMsTH

B Me>XayHapoaHow ny6nuuy-
HOW MOJIUTUKE.

NYBAWUWKALMUMU

Hay4HbIX
cTatei

cTaTten
B SCOPUS

COBETCKAA
HTTTTOMAT
XO0J10JHOW BOVHb
[1949—1989)

PykoBoauTenb NnpoekTa — JOKTop uctopuyeckmx Hayk 0.C. HaropHas

PESY/ILTATHI
VICCIIEIOBA-
TENBCKOW
PABOTHI B
2016—2018 rr.

] BbisiBneHa orpaHMyeHHOCTb JOMUHWPY-
lOLLLe B Hay4HOW NuTepaType TeHAEH-
UMW CBOLMUTb KYNbTYPHYIO LEeATENbHOCTD
COLManUCTUYeCKNX rocyLapcTB
3a pybexxom k nponaraHge, a akTuB-
HOCTb 3anafiHbIX rocyfapcTB - K
KynbTypHOI aunnomaTuun. Heobxonvmo
y4nTbIBaTL, 4TO 00a narepst yHKLMO-
HWPOBaAN B YCIOBUSAX XONOLHOWM
BOViHbI, cneundurKa KOTOpon 3akioya-
Nacb B BO3HUKHOBEHWNN HOBbIX
NPOCTPAHCTB MEXKYNIbTYPHON KOMMY-
HUKaLWK, YCIOXHEHUW GopM
1 METOL0B KyNbTYPHbIX CBSA3EN,
BOBMEYEHWN B CUCTEMY TPaHCAALMM
BHELHEeNoAUTUYECKNX penpe3eHTaLmii
HenpaBUTeNbCTBEHHbIX MHCTUTYTOB
1 MeXAYHapOLHbIX OpraHn3auui,
BO3pacTaHMu PosiM YaCTHOM MHULMATUN-
Bbl, CTPEMUTENIBHOTO Pa3BUTUA
MeONNHBIX TEXHONOM NI,

[ YcTaHoBneHbl HabnopaBluMecs yxe
B NepBble MoCNeBOEHHbIE rofbl
napannennam SeCTBUIN 1 CXOXeCTb
CUMBOMIMYECKUX MHCTPYMEHTOB,
Mcrnonb3oBaBLINXCS NpoTUBODOPCTBYIO-
LMK BokamMu X0104HON BOMHbI
[15 0Ka3aHWs BNVSHUSA Ha 3apybex-
Hble ayauTopun. OToenbHble MHULMa-
TBbI COBETCKOW CTOPOHbI HE TOJIbKO
BOCMPUMHUMaNUCh Kak CEPbEe3HbIi
BbI30B 1 HaTaNKMBaNMUCh Ha NOMbITKM
>KeCTKOro 0Tnopa OMMnoHeHTOB
B rnobanbHOM NPOTUBOCTOAHWM, HO U
4aCTMYHO 3aMMCTBOBANNCh UMM
B a4anTMpoOBaHHOM BUAe.

YJIBTYPHAA
A B YCJTOBUAX

M KynerypHas gunnomatns bbina

onpefeneHa Kkak 0cobeHHbI BUL NOANTH-
4EeCKOM KOMMYHMKaLWMK C y4acTueM
rocyfapcTBeHHbIX opraHos, (hopmansHo)
0DLLEeCTBEHHbIX OpraHW3aLuii, a Takke
OTAENbHbLIX MHAMBUA0B, KOTOPbIA OpUEHTU-
poBaH Kak Ha 3apybexHyto, Tak 1 Ha
BHYTPEHHIOI0 ayAWUTOPHIO U HaLleneH

Ha popMypoBaHyve No3uTBHOro obpasa
cTpaHbl / cooblecTsa cTpaH NocpecTBoM
BbICOKOM 1 MaccoBo kynbTypsl. PakTopa-
M1 GOPMUPOBAHNS PervoHanbHbIX

1 TeMMopasbHbIX Mofenei KynbTypHO
LMNI0MaTUW BbICTYNatoT KyNLTypHas
TpaAMLMs, NCTOPUYECKMIA KOHTEKCT,
cneunduKa NOAUTUHECKOrO pexkmMa
CTpaHbl W NAOTHOCTb HepopManbHbIX ceTel
KOMMYHMKaLMN.

Ha ocHoBe BbIiBNEHNS BHYTpeHHe
LUHAMWKM pa3BUTKS LUCKYPCOB,
WHCTWUTYTOB U NPaKTNK NOCNEBOEHHOM
KynbTypHoit aunnomatun CCCP nepe-
cMoTpeHa obuenpuHaTas B 3apybexHbix
nccnepoBaHusax nepuoamsaumns ee
pas3BUTUSA C NPUBSA3KON K CMEHe MAEpPOB
rocyfapctaa. MIHepUMOHHOCTb CUCTEMBI
NPVBOAMAA K «OTNOXEHHOW» peakLnn

Ha pelualolLve BHEWHeNoaUTMYeckme
BEXM, AUMIOMATUYECKME N BOBHHO-
NoANUTUYECKME MOBOPOTHI.

[NepecMoTpeHbl coaepxaTtesibHble CoCTaBsio-
LLMe KOHLIerNTa «COBETCKOr0 KysbTYPHOrO
HaCTyneHWs», CBA3bIBABLUErOCs paHee
NCKIIOYNTENBHO C XPYLLIEBCKOI OTTENEeNbIO.
BbisiBNEHo, YTo MMeHHO B MO3AHECTANMHCKMIA
nepuog, paHee xapakTep130BaBLLIMIicS
vcenenoBaTensMm Kak «becnnogHslin»

C TOUKM 3PEHUS MHHOBALMIA, NPOSIBUAUCH
MHOTVie creuyduryeckue ocobeHHoCT

1 TeHOEHUMW, onpeaenvBLLIMe ML NOCNeBo-
eHHOI KynbTypHol gunnomatin CCCP.

BbifiBNeHa peluatoLas posb KpU3ncos
coumanuctuyeckoro nareps 1956 v 1968
rr., CNIpOBOLMPOBABLUMX DOVIKOT NposiBe-
HWI COBETCKOrO B cepe KynbTyphl,
napanuy MeToA0B TPAANLMOHHOM Annno-
MaTWK 1, KakK CnefcTBue, NepecTpoiky



CUCTeMbl BHELIHENONUTUYECKMX penpe3eHTalUui
CCCP, HanpaBneHHbIX He TOIbKO Ha couuanucTnyec-
Kve, HO U Ha KanuTanucTuyeckmne CTpaHbl.

M Onucanbl cneunduyeckme ons XonofHoN BOMHbI
NPOCTPaHCTBA MEXKYNLTYPHOW KOMMYHMKALMK,
B KOTOPbIX OpraHbl COBETCKOW KynbTypHOW Annioma-
TUW NbITaNVCh peann30BaTh BO3MTOXKEHHYH Ha HUX
MUCCUIO.

] YcTaHOBNEHO, YTO K/KOUYEBbIMY LieNleBbIMU Fpyrnnamu
COBETCKOW KyJIbTYPHO AMMNIOMaTUM BbICTYNanm
He TosbKo 3apybeXHble rpaxiaHe, Ho 1 cobcTBeHHoe
HaceneHve, MObWNM30BaBLLEECS Ha NPOsiBIEHWE
NOSNIBHOCTU K CYLLIeCTBYIOLLEI coLManbHo-
nonuTuyeckol cucteme. MprBnederHne «MefnitHbIX
AL K GOPMUPOBAHWMIO BHELLIHENOAUTUYECKIX
penpeseHTaymn CCCP 1 coumanuctnyeckoro nareps
MO3BOJISAN0 0TYACTH KOMMEHCKHPOBaTb PECYPCHbIe
nednumnTel cuctembl. PacluvpeHyve NpocTpaHcTBa
TpaHCHaLMOHaNbHbIX KOHTAKTOB 1 BOBfleYeHUe B Hero
LWMPOKMX PYMM COBETCKMX rpaxkaaH OTHIOAb
He Bcerga cnocobcTBoBano Avckpeautalnm obpasa
couMannamMa — 4acto MexKybTypHblIe KOMMYHVIKaLUK
3aKpennsanmn B CO3HaHUM COBETCKMX 3T U NPOCTbIX
rpaxkhaH cyLlecTByloLiMe NpeACTaBNeHNs 0 MUpe,
o cebe 1 NnepcnekTMBHOM ByayLlleM COBETCKON
MOAenu, CTabunuanpys CUMMBOANYECKINE CTPYKTYPbI.

[ Pe3ynetaTbl NnpoekTa anpobuposaHsl B pamkax 79
[LOKNAA0B Ha KOSIIOKBUMYMaX 1 MeXAyHapOAHbIX
KOHdepeHLUMsX, B TOM yncie 3apybexHbix (AscTpus,
lepMmarmng, Benrpual.

M OnybnukoBaHa KonnekTnBHaa MoHorpagua «CoseT-
cKkas KynbTypHas AunaoMaTvs B ycnoBusx Xoso4HoM
BOWHbI (1945-1989)» (M. POCCMN3H, 2018. 446c.).

[ OpraHun3oBaHa MexayHapofHasa KoHdepeHuns
«KynbTypHasa gunnomatva coumanmima B XX B.:
aKTOPbl, MHCTUTYTHI, Anckypcbi» (9—10.10.2018,
Mocksa), cobpasuas 30 yyeHbix 13 12 cTpaH.
KoHuenuws, xon 1 pesynstatel KOHbEpeHLUM HaLLm
LWVPOKOe OTpaXeHne B OTEHECTBEHHbIX V1 3apybeXHbIX
Hay4HbIX Y Hay4YHO-MOMNYNAPHBIX Meana-pecypcax.

[ OpraHu3oBaHbl CEKLMM TREX MEXAYHapOoLHbIX
koHdepeHunit: «Splitting the Worlds, Bridging the
Gaps: Cultural Diplomacy from 1917 to 1991»

Ha laToM KoHrpecce MMpoBOW 1 rnobanbHoOM ncTopum
(Fifth ENIUGH congress) «Ruptures, Empires and
Revolutions» (31.08—3.09.2017 r., Bynanewr,
Benrpusal; «.Generalbevollmachtigte ohne Mandat™:
Akteure, Kontaktgruppen und Zielgruppen der
Kulturdiplomatie im Kalten Krieg (1945—1991)»

Ha ABCTPMIACKOM KOHIpecce UCTOPMKOB
«Zeitgeschichtentag-2018» (4-7.04, Wien.
Oesterreich); «[pocTpaHcTBa MeXKyIbTYPHO
KOMMYHMKaLMK B rofbl XonogHow BonHbl: CCCP,
counarepb U «TpeTUid MUP» Ha MexayHapoHo
koHdepeHunn «CCCP, 3anag v BocTok»
(27-28.11.2018 r., r. Mockgal.

[MTEPCIEKTKBbI
[MTPAKTVHECKOT O
NCTMOJTb3OBAHWNHA

[NpakTnyeckne pekoMeHAaumMm nNo UToram npoekTa
Hallnn CBOe OTpakeHWe B aHaMTUYeCKON 3anucke
no BOMPOCAM MCMOb30BaHUA PETPOCMEKTUBHOIO OMbITa
B cdhepe peannsaumm KynbTypHOW AUMNIOMaTUM OpraHaMu
BNacTV 1 0bLLLEeCTBEHHBIMW OpraHn3aumamm Poccuiickoi
Qepepaunn. AHanuTryeckas 3anuncka oTnpasneHa
B MM P®, PoccotpynHuyecTtBo, PoHA nopepKu
nybnuuHon aunnomatun um. A.M. TopyakoBsa.

PRI R i
L o 0 b i

EpciaLiT CELMIREL [PLOMBLY BF TRE LITH CENNEEY:
I P, BOTONE, 0 SCTRELE

e i T
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AHOHC MeX/lyHapoaHoW KoHbepeHLmN

0BUAX XONOOHOK
BOMHEI
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POCCUNCKUUN HAYHYHBIN ®OHL,

Pe3synbTaTtbl uccnepoBaHus
MOryT 6bITb UCMOJIb30BaHbI
ana 6onee macwTabHom
PEeKOHCTPYKLUM NpoLecca
3KOHOMWYECKOWN UHTerpa-
LMK MeXay CoLMaNncTum-
YecKMMU CTpaHaMu.

NYBAUWKAL UMK

Hay4yHble
CTaTby

poknaga

Ha Hay4HbIX
KoHdepeHUunax

CcTaTbA

B Scopus

SAOAYN
[TPOEKTA

Peanmaum npoekTa npeanonaraet
pelweHne cnenyrouinx 3anay:

D BO-MepBbIX, NPOaHaNM3NPoBaTh
npoueccsl pa3paboTku 1 peanusaunn
NpoeKTOB A0NEBOr0 y4acTus C y4eToM
KOHKPETHOro onbiTa paspaboTku
YrOIbHBIX 1 PYAHBIX MECTOPOXAEHWI B
CCCP, Monblwe 1 YexocnoBakunu;

2 BO-BTOPbIX, OLEHUTL BANUAHMSA
NpoeKTOB A0/IEBOIO y4acTua Ha
yrnybneHve vHTErpauMoHHbIX
npoueccos B C3B B 1955-1990 rr;

2 B-TpeTbyX, BbIBUTL OCHOBHbIE PUCKM
M NepcnekTBHble HaMpaBeHns
MCM0Jb30BaHNS OMbiTa NPOEKTOB
[0JIEBOTO Y4acTus B npouecce
yrnybnenns nHTerpaunm Ha
NOCTCOBETCKOM MpPOCTPaHCTBe.

OXKNMOAEMbIE
PE3YJIBTATbI
[TPOEKTA

Peanusauuns gaHHoro npoekTa
npefnonaraeT BBeAeHWe B Hay4HbIN
060pOT HOBbIX @pPXVBHbIX [OKYMEHTOB,
KacaloLMXCsH MPOeKTOB A0S1eBOr0 y4acTus
1 B3aumopenctemg ctpaH C3B B
npoLecce 3KOHOMUYECKOW MHTerpaLum.
Bnepsble B 0TeuecTBeHHOM 1 3apybesxHol
ncropuorpaduwm bynet paccMoTpeHa
npobnema peannsaumny NpoekTos
J0NEBOro y4acTUs Ha NpUMepe YrofbHbIX
1 PYOHBIX MECTOPOXAEHWI B CTpaHax

N3IYHEHWE OlNbITA PEAJTSALNN
[TPOEKTOB OOJIEBOIO YHACTNA

B PAMKAX COBETA 3KOHOMMWYECKOW
BSAVIMOTOMOLLUWN KAK MHCTPYMEHTA
NHTEPALMI 3KOHOMIK C BbICOKOW
POJIbHO TOCYLAPCTBEHHOI O CEKTOPA

PykoBoguTenb npoekTa - KaHAMAAT uctopmyeckux Hayk A.A. NMonos

BoctouHoti Esponbl (CCCP, Monbuwe u
Yexocnosakuu).

Bnepsble bynet aaHa oleHka BAVAHMIO
NPOEKTOB 0SIEBOrO y4acTus Ha yrnybnexune
vHTErpaumun Mexay ctpaHamn C3B. [aHHbIN
NpOeKT NpefnonaraeT MogeNMpoBaHue
anbTepHATVBHbIX CLEeHap1eB peann3saumm
NPOEKTOB [10N1€BOr0 Y4aCTUSA C NPUMEHEHVEM
3NEeMeHTOB KOHTpdaKTyanbHOro noaxona ¢
YYETOM 3H/IOMEHHBbIX 11 3K30reHHbIX GakTopoB.
BrisiBneHHble GakTopbl 1 3aKOHOMEPHOCTH
ByayT aganTMpoBaHbl ANS UHTErpaLMoHHbIX
NPOLLECCOB Ha NOCTCOBETCKOM MPOCTPAHCTBE.

[MocTaBneHHas Hay4Has 3azava MoxeT
ObIThb LOCTUMHYTA Ha OCHOBE LLEHTPasbHbIX 1
pernoHanbHbix poHgos Poccuu, Monbluw,
Yexun v CnoBakuu, AaHHBIX 0bMLMANBHON
CTaTUCTVKK, C NPUMEHeHNeM pa3paboTaHHOro
B paMKax 3KOHOMWYECKO I 1CTopum
CrneumanbHOro aHanuTMYeckoro
VHCTpYMEHTapus.

Mo wToram peannsayymn NpoekTa
nnaHupyetcs nybnukaums:

3 cTaTen B kypHanax, MHAeKCMpyembix B
ba3ax faHHbix Web of Science n Scopus;

3 cTaTell B XypHanax, MHAEKCUPYEMbIX
PUHL.

PESYJIBTATHI
VICCJTELOBATEJ1b-
CKOV PABOTH

B 2018 .

MepBbIi 3Tan peanusauun npoekTa
«M3yyeHue onbiTa peanu3aLyn NpoekTos
[LONEBOro y4acTus B pamkax CoseTa
9KOHOMUYECKO B3aMMOMOMOLLY KaK



WHCTPYMEHTa MHTerpaumm sKOHOMUK C BbICOKOMN
pOJIbIO rOCYapCTBEHHOrO CeKTopa» npegnonaran

aHanu3 npoueccoB pa3paboTku 1 peannsaLym NpoekToB
[l0/1eBOM0 Y4aCTUS C y4EeTOM KOHKPETHOMO OMbITa
pa3paboTku YrofNibHbIX U PYLHbIX MECTOPOXAEHWI B
CCCP, Monblue n Yexocnosakum.

OcHoBHble paboTbl B paMkax peannsaumm npoekta
BbINK cBA3aHbI co cbopoM M aHanuTU4yeckon obpaboTkoi
MaTepuanoB LeHTpanbHbix apxusos Poccuu v Monbwm.
[pv 3TOM OCHOBHOE BHMMaHWe BbII0 COCPeaoTOYeHO Ha
doHpe Cekpetapunata C3B B Poccuiickom
rocyfapCcTBeHHOM apx1MBe 3KOHOMUKM, FAe Haxoanamncs
BaXkHelLWwne JOKyMeHTbl No paboTe opraHusaumm.

CoBeT 3KoOHOMMYecKo B3avmMonomoliy (C3B) Bbin
co3gaH B 1949 rosy, HO akTMBHOE COTPYAHUYECTBO
Mexay coumanucTuyeckumu ctpaHamm BoctouHon
EBponbl Hayanocb Tonbko B cepeaunHe 1950-x ronos. B
3TOT Nepurof NOABAAINCE CaMble pa3HoobpasHblie GopMbl
9KOHOMMYECKOro COTPYAHMYECTBA MeXAy CTpaHaMm
CoBeTa JkoHoMMYeckoi Baanmonomowm (C3B). OnHoit
13 Takux GopM BbINN NPOEKTbI LONEBOr0 y4acTus B
CbipbeBOM cekTope. Bonblwas YyacTb Nof0bOHbIX NPOEKTOB
bbina peanusosaHa B yrnenobbiye n fobuiye pys
LUBETHbIX MeTannoB [0 cepefunHbl 1960-x rr.
ObHapy>XeHHble B X0ofe MCCNefoBaHNsA MaTepuanst
CBUETENbCTBYIOT O TOM, 4To B 1960-x rT.
npeanpuHMMan1ch NOMbITKK YHUbUKALUM YCAOBUI
NpoeKToB A01eBOro y4actusa B pamMkax C3B B npouecce

$opMK1poBaHUS «COLMANNCTNYECKOTrO pa3feneHuns
Tpyaa». V1 XoTs 3TV NONbITKM 3aKOHYUAUCH Heyaayel, nx
M3yyeHvie BMecTe C U3yYeHreM caMunx MpoeKToB
[l01eBOr0 y4acTus No3BONAET C HOBOMO pakypca
B3M1AHYTb Ha B3aUMOENCTBME NIaHOBbIX 3KOHOMYIK.
OAHWM 13 3aMeTHbIX BOMPOCOB COBETONOMMK AoNroe
BpeM# Dbl BOnpoc 06 0TCYTCTBUM B3aMMHbIX
WHBECTULNIA B counanuncTuyeckom narepe. Kak
0Kasasoch, MPoeKThl AOJIEBOIO Y4aCcTUs Db UMEHHO
MHBECTULMOHHBIMU NPOEKTaMK, a UX 13yyeHue
MO3BOJIET TOYHEE OMPEeAeNUTb OrpaHNYeHNs ABUKEHUS
kanwTana BHyTpu C3B.

Kpome Toro, B pamkax peanunsauummn npoekTa bbiu
pacCMOTPEHSbI B LIeSIOM He LieHOBble GakTopbl
paclwmpenus cotpyaHunyectsa CCCP, Monbwu 1
Yexocnosakuu B pamkax C3B, npoaHanv3npoBaHbl
cTaTUCTUYeCcKVe faHHble B chepe TOProsu yraem u
PyLoON Mexay 3TUMK CTpaHaMu, PacCCMOTPEHbl Ha OCHOBE
apXMBHbIX MaTepKanoB 0CHOBHble GOPMbl TOProBo-
3KOHOMUYeCKoro B3anmonencTamns sHyTpu C3B u nx
cneunduyeckre YepThl.

Pe3ynbtaTthl peannsalyu nepBoro stana npoekTa
onybavkoBaHbl B ABYX CTaTbAX B >XypHanax,
nHaekcupyemsix Scopus n Web of Science, n ogHoin
cTaTtbe, nHaekcupyemort PUHLL, a Takxe Bbinn
npeAcTaBAeHbl Ha ABYX MeXAyHapoaHbIX
KoHdepeHLMaX.

Pabota c penamu B Apxnse MWL Monblum

[paduk "BansgHve npoekToB [ONEBOro y4acTust Ha MoSIbCKO-YeX0CN0BaLKyto TOProBato cepoin”
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POCCUNCKUUN HAYHYHBIN ®OHL,

MocTpoeHne HeM3BeCTHbIX
paHee reTepoLMKINYeCKNX
CUCTEM, CopepKaLux
aToMbl XanbKoreHa (cepbl
n/vwnun cenexa) n asora,
KOTOpble MOryT npeacTaB-
NATb MHTEpecC B KayecTBe
ceHcubunnsaTopos TMna
AOHOp-aKLenTop-cnencep-

akuentop (D-A-m-A")

NYBNUKALUMU
5 Hay4HbIX
cTaTem

WHOLEKCUPOBAHMUE

cTaTten
B SCOPUS

B Web of Science

HOBbBIE MATE
119 GOTOHY
/I CMUHTPOH
XAJTBKOT
CETEPOLIMKIIOB

PykoBoauTenb npoekTa — AOKTOP XMMUYeckux Hayk, npopeccop 0.A. PakntuH

KA

SALAHA
[TPOEKTA

[naBHOM 3aga4eit HacToALLEro
npoekTa 0CTaeTcs pa3BuTUe pa3paboTaH-
HOWM Hamu B xofe BbinonHeHua [MpoekTa —
2015 MeTof0n0rMK an3aliHa HeU3BECTHbIX
paHee reTepoUMKINYEeCcKMX CUCTEM,
cofepxallnx aToMbl xanbkoreHa (kucno-
posia, cepbl UK cenexal n asota, KOTOpble
MOTYT NpeAcTaBUTbL MHTepec
[J/151 NONyYeHUs KOHKPETHbIX MaTepuanos,
obnagaoLmx NonesHbIMKU CBOMCTBaMM
019 UCNONb30BaHKA B TeXHMKe
1 B bromegnunHe.

OXKNOAEMbBIE
PE3YJIBTATbB
[TPOEKTA

PaspaboTaHa cTpaterns KOMNAEKCHOro
noaxofa K AM3aiHy U cuHTesy GoToBONb-
Tanyeckux MaTeprasnoB Ha OCHOBE
KOHI,EHCUPOBaHHbBIX reTepoLMKIOB,
copepxaumx 1,2,5-
XanbKoreHagmasonsHboli 1 1,2,3-
TaxanbKoreHasosbHbIi LnKbl. ByayT
paccyuTaHbl CBOMCTBa MOJIEKYN CTPYKTYpbI

D-A-77-A Ha ocHoBe 1,2,5-0Kkcaamnasonos,
1,2,5-Tnagnasonos n 1,2,5-
ceneHaanasonos, KOHAEHCUPOBaHHbIX

€ BEH30/bHbBIM, MUPUAVHOBbLIM

NAN NUPUAE3MHOBbLIM LUKAAMU 1
copepxKallinx ManonccneaoBaHHble nam
Hen3BeCTHble paHee JOHOPHbIE KOMMO-
HEHTbI, 1 ByayT caenaHbl pekoMeHaaumm
Ins noncka Hanbonee apdekTUBHbIX
doToBONLTANYECKMX MaTepuanos. byaeTt
CUMHTE3MPOBaH HOBbLIN LOHOPHbIN
1,2,3,4,4a,9a-rekcarnapo-9 A 2-
kapbazonbHbIN bunguHr-bnok. byget
M3ydeHa peakums HyKneopmabHoro
apomatuueckoro 3ameulenns (SNAr) 4,7-
ambpom(1,2,5ltwapgnasonol3,4-

"AJ1B

AKN HA OCHOBE
-HASWJTbHbBIX

dlnvpunasvna u paspabotaHbl ycnosus
CENEeKTUBHOro NoayYeHns NpoayKToB Kak
MOHO-, TaK v DMC-3aMeLLeHns 1 CUHTE3MPO-
BaH psiA NPOAYKTOB, KOTopble byayT UCMbITaHbI
B KayecTBe MaTepunanos, obnagatoLimx
TepMUYeckn akTUBMPOBAHHON 3ana3fbiBato-
e dnyopecueHumet.

[MTEPCHEKTNBbI
[TPAKTNYHECKOT O
NCTOJIb3OBAHNA

@oToBONLTANYECKYE 3IEMEHTbI 3-T0
nokoneHuns npuobpeTatoT peluatoLiee
3HaYyeHne B pelleHn 3HepreTu4eckmx
npobnem byayuiero. CuHTE3 HOBbLIX KOMMO-
HeHTOB GOTOBONBTANYECKMX INEMEHTOB —
boToCEHCMOMNN3ATOPOB Ha OCHOBE HOBOW
KOHLenLuy MOAybHOro COUNeHeHNs
LOHOPHbBIX 1 aKLLenTOpHbIX GparMeHTos —
MO3BOJINT BbIBECTV GOTOBOSBTANKY HA HOBbIN
ypoBeHb 3hPeKTUBHOCTY.

PE3YJIBTATDI
NCCIELOBATE1b-
CKOVI PABOTb

B 2018 r.

[poBefeH pacyeT Monekyn cTpykTypsl D-
A-77-A paga - kpacuteneit OKT1 - OKT7,
CUHTE3MPOBaHHbIX B X0, BbINMOIHEHMS
AaHHoro rpaHTa PHO, a Takxe n3BecTHoro
kpacutens SQ2. Moka3aHo, 4TO Haunyywwe
Koppensaummn GoToBOETaNYeCKMX CBONCTB
COefMHEHWI C KBAHTOBOXVMUYECKMMU
XxapakTepucTukamun HabnogatoTcs ans basnca
DFT B3LYP 6-311G(d,p). YcTarosneHo, 4To
XapakTep XaflbkoreHa B akL,enTopHOM
bparMeHTe He3HAYWTENBHO BANSIET
Ha onTu4Yeckue 1 GoToBOBTaNYecKne
CBOWCTBa paccMaTprBaeMbIX COeAVHEHN.
Takum o0bpasoM, nokasaHbl xopoLuve



BO3MOXHOCTUW pacyeTa GOTOBONLTAUYECKUX U SHEPreTU-
YeCcKMX CBOWCTB COeAMHEHUN KBAHTOBOXMMUYECKUMN
MeToJaMu.

Pa3paboTaH MeTof cvHTE3a paHee HEM3BECTHOIO
LOHOpHOro bunauHr-6noka - 4,6-(4,4,5,5-TetpameTn-
1,3,2-pnokcabopanan-2-un)-9-(n-tonun)-1,2,3,4,4a,9a-
rekcarmgpokapbasona. KnioyeBoli ctagueit asunoch
ncrnonb3oBaHne peakumn Muaypbl Ans BBefeHUS
ocTaTka bopoHoBoro sdpupa obpaboTkoit bpomnpon3Boa-
Horo Guc(nuHakonato)ambopoHoM B NpucyTCTBUY
nannaguesoro katanusatopa (Pd2dba3) n nuranpa (X-
Phos).

Bbino nccneposaHo nosefeHne anbpomtnagmnasono-
nvMpMaa3uHa B peakumsax kpocc-coyeTaHuns no Cysyku

n Ctunne. Noka3aHo, 4T0 NPUMEHEHNE B peakLmm
Cy3ykn kapboHaTa Le3nsa B Ka4eCTBe OCHOBaHWSA B
NpUCYTCTBMM NannafMeBoro Kkatanumsatopa B Tonyone
NPUBOAUT K MOHO@PWMPON3BOLHBIM C YMEPEHHbIMU
Bbixofamu. ViccnepnoBaHme peakuymmn Kpocc-coveTaHuns
no Ctunne nokasano, YTo B 3TOM cjly4ae MoryT buiTb
HalfeHbl ycnoBus 0bpa3oBaHna Kak MOHO-apui-, Tak U
Brc-apunnpon3BoAHbIX, 4TO TpebyeT TUlaTenbHoro

KOHTPONA TeMrepaTypsl NpoLecca B TeTparnapodypaHe.

[MTAPTHEP TTPOEKTA

M YnusepcuTeT r. 3amnHbypra, Benvkobputarus.

PacnpeneneHne: HOMO n LUMO B8 OKT-7

N-N
Ar—%_?—” 2Ar—B(OH), Br Br  Ar—B(OH),
7

Pd(PPh3)s, Cs,CO03, N \N Pd(PPhs)s, Cs;COs3,
toluene s toluene

b,c,d,e, 45-60%

4,4'-nndennn-5,5"-6u-1,2,3-outnason

Me

Q*’\Q*jm

ot

., eae

4-CICgH,

4-MeCgHy  4-MeOCgH, \,f

] h i k

Peakuunn kpocc-coveTaHns
AvbpomMTnagmnasononupuaasmna no Cysyku

- PO ROt

3 Me

Yeaous peaknmii: (i) Pd(OAc),, PBu;, Cs,COs;, wkewrton; (i) HBr, DMSO, Na,CO

stunanetat (iii) B,Piny, KOAc, Pdadbas, X-Phos, muokcan.

CVHTe3 HOBOIo AOHOPHOro bunanHr-bnoka - 4,6—[4,4,5,5—TeTpaMeTMﬂ—1,3,2—ﬂ,MOKca6opaﬂaH—2—Mn]—9—[r|—
Tonun)-1,2,3,4,4a,9a-rekcarnapokapbasona
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POCCUNCKUUN HAYHYHBIN ®OHL,

[laHHbIN NPoOeKT HanpaBJieH
Ha peleHue npobnemsl
NOBbILLIEHUS [,0/11 BOJIOK-
HUCTbIX NOSIMMEPHbIX
KOMMO3UTHbIX MaTepnanos
B KOHCTPYKLMN COBPEMEH-
HbIX 0TEYEeCTBEHHbIX
Typ6opeakTUBHbIX ABYX-
KOHTYPHbIX ABUraTenen.

NYBAWUWKALMUMU

Hay4YHbIX

poknap
Ha Hay4YHoM

KOHdepeHuum

CTaTbu

CTaTbu

SALAHV
[TPOEKTA

o PaspaboTtka KOMNO3WTOB C 3aaHHO
CTeneHblo MexaHn4yeckon
HeNMHeMHOCTN 1 obnajatoLwmx
NOBbILWEHHOW CTONKOCTbIO K yAapHOMY
BO3JENCTBUIO.

O Pa3paboTka HOBbIX METO[0B pacyeTa
TONICTOCTEHHbIX KOHCTPYKLM
N3 KOMMO3UTHbLIX MaTepranos,
N03BONSIOLNX YUNTHIBATD
MEXCNOMHbIE CABMIN U PacCOeHNs.

o PaspaboTka MeToaMK pacyeTHo
OLEHKW YCTaNoCTHON MPOYHOCTH
KOMMO3UTHbIX N3NNI CAOXHOM
bopMmbl.

o Pa3paboTka MeToaMYECKMX OCHOB
pacyeTHOM OLEeHKM MPOYHOCTH
1 XECTKOCTW KpynHorabapuTHbIX
N30eNVIA N3 BONOKHUCTbIX KOMMO3UTOB
npu yoapHoM BO3AeNCTBIN.

OXKNIOAEMbBIE
PE3YJIBTATb
[TPOEKTA

© HoBble TEXHO0MUW U3TOTOBNEHUS
BbICOKOHEMHERHbIX KOMMO3WTHbIX
MaTepuanoB MeTofaMy
rMbpuan3aLNmn U UHKUHWUPUHTa
TKaHeBbIX CNOEB.

2 HoBble pe3ynbrathl
3KCMeprMeHTabHbIX MCCNefoBaHunii

PASPABOTKA HOBbIX IMOJTMMEPHbBIX
BOJIOKHWCTBIX KOMMNO3NTHbBIX
MATEPVAJIOB C YNPABITAEMOW
HEJTMHEVWHOCTBIO MEXAHWMYECKOTO
MOBEAEHVA M METOLOB
[MTPOEKTUPOBAHNA N3 HVX IJTEMEHTOB
TYPBEOBEHTUNATOPHbBIX OBUTATENEN

PykoBoguTenb npoekTa - LOKTOP TeXHU4YecKkux Hayk, npodeccop C.b. CanoxxHUKoB

CTaHOapTHbIX A HeMHEeMHbIX
KOMMO3UTHbIX MaTepnanoB Npu
CTaTn4eCcKoM, UMKIn4yeckoM 1 ynapHom
Harpy>xeHunsx.

2 HoBble YnCNeHHO 3QGEKTUBHbIE NOAXObI

K OLleHKe CTaThyeCcKoW NpoYHOCTY
TONICTOCTEHHbBIX MHOFOC/IOMHbIX
KOMMO3UTHbIX MaTepunanos, paboTtatoLmx
B YC/IOBUSAX CI0XKHOIO HAaNpAXXeHHOoro
COCTOAAHMSA, METOAUKN ONpefeneHuns
napameTpoB YUCNEHHbIX MOJenel.

2 HoBblii TEpMOMEXAHUYECKMI NOAXO[,

K OLLeHKe LMKNINYeCKon NpOYHOCTH
KOMMO3WTHbIX KOHCTPYKLIMIA CTOXHON

bopmbl.

2 Hosble pacyeTHble MOoAeS N N MeTobl ANd

OLLeHKM MEXaHUYeCKoro nosefeHus
KpynHorabapuTHbIX U3LeNnit

113 NOIMMEPHBIX KOMMO3UTHbIX
MaTepuanos, paboTaloLimx B yCNIOBUSX
YO,APHOT0 Harpy>eHus.

[MEPCHEKTVBb
[TPAKTNYHECKOTO
ICTTOJIb30BAHNA

Pa3paboTtaHHble MaTepuansl v MeToAbl
pacyeTa KOHCTPYKLMIA U3 HUX NO3BONAT
CyLLLeCTBEHHO YCKOPUTL pa3paboTky HOBbIX
NepcneKkTUBHbIX 0TEHECTBEHHbIX
TypbOBEHTUAATOPHBIX iBUraTene
V1 NOBBICKTb UX KOHKYPEHTOCMOCOBHOCTb
Ha MPOBOM PbIHKE 3@ CYeT MOBbILIEHUS
BeCOBOW 3PpEKTUBHOCTM KOMMO3UTHbIX
3/1eMEHTOB B COCTaBe [JBUraTeNsi, CHUXEHNS



KONMYeCcTBa HATYPHbIX M MONYHATYPHbIX UCAbITaHM
[ON9 LOBOAKM KOHCTPYKLMM 3@ CYET nepeHoca LieHTpa
TAXeCTW B 06M1acTb NpoBepoYHbIXx pacyeToB. Kpome
TOro, MONyYeHHble B XOAe BbIMOMHEHNS NpoekTa
TeXHONornyeckne n pacyeTHble pelleHns MoryT
NPVMEHATLCS MPK pacyeTax 1 NPOeKTUPOBaHUN
OTBETCTBEHHbIX KOMMO3UTHbLIX 31eMEHTOB

N KOHCTPYKLM B @aBUALMOHHON U
KopabnecTpouTeNnbHOM OTPaCsX.

PE3YJIBTATDI
NCCNEOOBATE/ILCKOW
PABOTBI B 2018 .

M [Ins cnoucToro KOMNO3WTHOTO MaTepuana Ha 0CHOBe
OAHOHaMNpaBeHHbIX C0EB C MPOM3BOSbHOW
yknafkon paspaboTaH pacyeTHbIN MHCTPYMeHTapui,
Dasvpylowmiica Ha rmnoTese KMHEMaTUYeCcKoro
Harpy>keHMs Kaxzaoro cnos ¢ peanvsaume

BOCXOA4A LLI,el7l " HV]CHa,ﬂ,a'OLLLe[Z yacTu ,EI,I/IanaMMbI Bbicoko4acToTHble McnbiTaHs OBpaBLI,OB MOJIMMEPHbIX KOMMO3UTHbIX
MaTepuranoB Ha CaMOpasorpeB Npu pacTaxXeHun

nebopMMpoBaHus, KOTOPbI MO3BONAET MPOrHO3M-
poBaTb Avarpammy AedopMrUpoBaHUS 1 paspyLuato-
wwve nedopmaLmn Ans cTaHAapTHbIX U TMBPUAHBIX
MKM.

[V BbinonHeHHbIV pacYETHO-3KCNEPUMEHTaNbHbIN
aHanu3 BO3MOXHOCTEN NONyYeHUs LANHHON
NNOWanKM «TeKy4ecTn» Npu pacTAXKeHUN KOMMNOo3un-
Ta, COCTOALLErO 13 BOJIOKOH OAHOrO T1Ma, 3a CHYET
NOKaNbHOr0 UX MCKPUBAEHUS nokasan bonblve
nepcrneKkTVBbl Takoro MeToAa.

M MpennoxeH HOBbIN pac4eTHO-3KCMNePUMEHTANbHbIN
MeToA naeHT1dMKaLMm napaMeTpoB Me30ypoBHe-

Bbix CDM-Mopfeneit, He Tpebylownin nposefeHns

IKCNepnMeHTaNbHOro NccnefoBaHngd MHMLMaLmmn Mpumep kapTuHbI AeGOPMUPOBAHHS U Pa3pYLLIEHNs yrAeNnacTvika npu
yfape, noay4eHHol ¢ UCnoib30BaHWEM pa3paboTaHHbIX pacyeTHbIX
N OBVIKEHNA TPELLVHbI B 06pa3|_|,ax. MOAeNew, N CpaBHEHNE C NIMTepPaTypHbIMU LaHHbIMM

| HonyueHu HOBbl€ 3KCNepnMeHTalbHble faHHble
Mo KNHeTnKe caMopasorpeBa cTteknonaactnka npu
HWN3KO- 1 BbICOKOYACTOTHOM LUMKINYECKOM pacTdaXe-
HWUW, Mano- N MHOTOLUMKITOBOM Harpy>XeHunu.

M MposepaeHo nccnepoBarue banaucTuyeckmx
xapaktepucTuk obpasuos KM Ha ocHoBe yronbHbIX
M apaMuIHbIX BOJIOKOH, @ Takxke Mx KOMBMHaUMN.

M Pa3paboTaHbl HOBble Me30ypOBHEBbIE MOAENN
CTaHLapPTHbIX 1 TPEXMEPHO-apMUPOBaHHbIX i 'ﬂ*""*'l
yrnennacTvkoB ¢ MHTePPeNCHbIMU CNosSMU
1 pa3pyllaeMbiMK KOHTaKTaMu, KOTOpble MO3BONAIOT
nosly4aTb afleKBaTHbIe pe3yabTaTbl Kak Mo MPOrHo3y
I'IOI'J'IOLLI,aeMOPI KOMMO3UTOM 3Hep|’|/||/|, McnbitaHus oGpaauOB MONMMEPHBIX KOMMO3UTHBLIX MaTepnanos npn

LMKIMYeCcKoM n3rnbe
TakK 1 No naowann noBpexneHnada Matepmana.
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POCCUNCKUUN HAYHYHBIN ®OHL,

OKNOAEMBIE

Llenbto npoekTa siBNsieTcs P E 3YJ_| bTAT bl

KOMMNNneKCHaa agantauunga
[3KCI'IepMMeHTaJ1 bHada

1 TeopeTuyeckas) TexHoso- |_| P O E KTA

M MarHMTHOTO oxJiaXkae-

HUA K OKUXXEeHUIo npupoa-
HbIX ra30B 1 Bogopoaa

HoBble MaTepuansl 1 cnocod

C ncnoJjib3oBaHnem CKMXEHNA NPNPOAHOro rasa Ha nx

BbICOKMX MarHUTHbIX nonen

no 20 Tn.

OCHOBe. PeByJ'IbTE]TbI npoekTa MoryT
B 3HAUYMTENbHON CTENEHM NOBANATL

Ha MakKpO3KOHOMUKY Hed>Tera30|30ro

NYBANWUWKALMUMU

HAY4YHbIX

cTaten

cTaTten

cekTopa. B kauecTse nuaepa
€BpOMenckon aKoHoMKKK [epMaHus
MOXET CTaTb He TONbKO KPYMHEeMLWnm
notpebutenem CIMI nns BHYTPEHHMX
HY> [, HO 1 CTaTb K/O4EBbLIM UTPOKOM

B TOProBJ/ie 3HEProHOCUTENAMM Ha OCHOBE
CII 8 Epone. Poccus, B cBOIO O4epesp,
KaK 0fiHa 13 KPYnHeNLInX CTpaH-
npoussogntenen CMI bynet nmetb
TeXHON0rMYeckoe NpenMyLLecTBo

B NPOW3BOACTBE, NOCTaBKe U XpaHeHU

CMTI B apyrvie cTpaHbi-NpoV3BOAUTENN.

cTaTeu

8 Scopus [MEPCTIEKTVIBBI
[MPAKTUYHECKOIO
MCTTOJIbSOBAHNA

I'InaHleyeTcsq ajantauna Metona and

MCMNoNb30BaHNA B He¢T€Fa3OBOM CeKTope.

HOAMEHTANBHBIE
HOBbBI CXVKEHMS
APOHOIO FASA
OMOLLBI MATHUTHOIO
OXJIAXKOEHNS

PykoBoauTenb npoekta - foktop $M3mKo-MaTeMaTuyeckux Hayk, goueHT C.B. TackaeB

PESYJILTATbI
NCCJTELOBATEJIb-
CKOW PABOTb!

B 2018 .

Co3paHbl U UCCNefoBaHbl MaTepuanbl co
3HAYNTENbHBIM MarHWTOKaNopUYeCKmM
3hdexToM B AranasoHe Temnepatyp
10..300K, npoBoanTCS KOMMIEKCHOE

nccnegoBaHmne nx CI)I/I3I/ILIeCKI/IX CBONCTB.

[MTAPTHEPDI
[TPOEKTA

M TexHuuecknit yunsepcuteT JapMwTATa
(Darmstadt Technical University, TUDA],

V] TenbMronbL-LeHTP BEICOKUX MarHUTHbIX
noneit [lpesner-Pozennopd (High
magnetic fields Helmholtz zentrum
Dresden-Rossendorf, HZDR].
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MeCcTo TEXHONOTMM MarHUTHOTO OXNaX/eHNs B LIenoYke NocTasku
NPYPOAHOro rasa

Applicaton |skages

HepCHEKTMBHb\e Matepuanbl 09 MarHUTHOro oxna>kaeHns

Schematic project structure

MCE maak sxchangers for R T applicsions

[MpoToTNN YCTPOICTBa BLITOBOTO MarHUTHOro oxnaxaeHus (cnesal;
APCI koMmpeccop [/ CKUXeHWa NprpoaHoro rasa (crnpasal.
Juparcandueting s grnm
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Jperaniag wp s CF,

VICTOYHMK MarHWUTHOTO MOJIst Ha OCHOBE CBEPXMPOBOAHUKOB (Bepx);
COBpeMeHHble CemMeiicTBa CBEPXNPOBOASLLVX MaTepuanos.

CTpyKTypa B3aWMoAeiCTBUSA Konabopatopos NpoekTa.
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POCCUNCKUUN HAYHYHBIN ®OHL,

NpeHTudukaumsa Henssec-
THbIX 3BeHbeB naTtoreHesa
cuHppoma MTCP

NYBAWUWKALMUMU

Hay4HbIX
cTateu

cTaTbu
B Scopus

SALAHN
[TPOEKTA

Onpegnenexue ponu
TMMOKOPTUKOCTEPOULEMUN
B $OpMIMPOBaHIU MOBEEHYECKUX
pacCcTpoWCTB.

OXNOAEMbBIE
PESYJIBTATDI
[TPOEKTA

2 0ObrapyxeHve 3dpdekTMBHOCTH
3aMeCTUTENbHON Tepanuy
KOPTVMKOCTEPOHOM AN Pa3AUUHbIX
PEXMMOB XPOHMYECKOrO CTpecca.

S ObHapyxeHue yBennyeHus
3G deKTVBHOCTY 3aMeCTUTENbHON
Tepanuu KopTUKOCTEPOHOM
npw BbICOKOMHTEHCUBHOM pexume OCT
B C/ly4ae MHBOMOLMM HaANOYEYHUKOB.

o ObHapyxeHve cBA3M Mexay
3G EKTUBHOCTBIO 3aMeCTUTENbHO
Tepanuu KOpTUKOCTEPOHOM
1 UCXOLHBIM COCTOSIHMEM,
onpesensieMblM C MOMOLLbIO
rekceHanoBoro TecTa.

9 YcuneHne TepaneBTnyeckoro adpdekTa
NpW COBMECTHOM BBELEHWM
KOpTUKOCTepoHa ¢ bnokaTopamu
nuayunbensHoit NO crHTasbl,

C VHrvbuTopamu GepMeHTaTUBHOW

aktmeHocT 11 BHSD2, CYP3AT,
CYP3A2, aHtaronuctom IL-103

ans koppekumn MNTCPans Bcex
pexumoB OCT, ocobeHHO B OTHOLIEHWN
NOBPEX/EHNIA BHYTPEHHWX OpraHoB.

N3IYHEHE MEXAHISMOB PASBNTWA
NTNOKOPTNKOWAHOIO COCTOAHNHA

[P CMHAPOME NMOCTTPABMATNYHECKIWX
CTPECCOPHbIX PACCTPOWNCTB

LJTA PASPABOTKM HOBbLIX NMOAXOL0B

K KOPPEKUWW HAPYLUEHWNHA
MOBELEHYECKOW AKTUBHOCTW

N BHYTPEHHWX OPTAHOB

PykoBoauTenb npoekTta - foktop buonormyeckmx Hayk, npodeccop B.3. Lennmkman

2 YcuneHve TepaneBTuyeckoro adpdekTa
FOKOKOPTVKOMA0B KOMBVHMpPOBaHMeM
CTepounfoB ¢ MHrnbutopamu nx
meTabonusma. Mpefnonaraetcs, 4To
nHrnbutop CYP3A TponeaHLoMULMH yCcuanT
[eficTBMe KOPTUKOCTEPOHA NpU pexnme
OCI" ¢ yMepeHHON MHTEHCUBHOCTbIO,

a uHrnbutop 11 BHSD - kapbeHokconoH
yeunuT pevicteue ropmora npu OCI ¢
HU3KON MHTEHCUMBHOCTBIO.

2 [pennonaraetcs, 4To cTeponaHas Tepanus
Ha doHe bnokafbl rMOKOKOPTUKOUIHbIX U
MUHEPaNoKOPTUKOMAHBIX PeLLenTopoB
NPWUBEAET K OrpaHNYEHNI0 UK OTMEHE
KOppUrMpyioLLero aeicrens
KOPTMKOCTEPOHa Ha noBefieHYeckue
paccTpoiicTBa 1 NoBpexaeHne BHYTPEHHNX
OpraHos.

PE3YJIBTATDI
MCCJIELOBATEI1b-
CKOVI PABOTHI

B 2018 .

[TokaszaHo, YTO rMMNoKCMYeckne TPEHVPOBKM
npenynpexaatoT pa3BuUTre TMNoKopPTUKOCTEPO-
MAEMUN NPU NPefaTOPHOM CTpecce yMepeH-
HOM 1 HU3KOM MHTEHCUBHOCTU.

B cnyuyae ynesTpaHmn3Kon MHTEHCUBHOCTH
rMNOKCUYECKNe TPEHMPOBKM ycyrybnsioT
MCXOAHYIO TMNepKOPTUKOCTEPOULEMUIO.
[oka3saHo, 4To 3aluTHbIE 3PPEKTbl TMNoKCK-
YECKMX TPEHMPOBOK L1 Pa3fINYHbBIX PEXVMOB
[TCP peanusyioT cBOe AeiicTBYE NyTEM
YCUNEHWS CTepoMoreHe3a B HafnoYeyHuKax.
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