OT3bIB
Ha aBTOpedepaT ancceptaumn B.M. HASBAPbIYEBA
"MOSTHOATOMHOE KOMNbIOTEPHOE MOAENUPOBAHMUE TEPMOMNACTUYHbIX
nonMmmmaoB C BAPBUPYEMOU CTPYKTYPOU OAUAMUHHbIX ®PATMEHTOB",

npefCcTaBfeHHON Ha CONCKaHNe y4eHon CTeneHn kaHanaara nuanko-maTeMaTn4ecknx Hayk
no cneymansHocTn 02.00.06 - BbICOKOMONEKYNApPHbIE COEAUHEHUS.

YuCneHHbIN aKCNepuMEHT, Be3yCcrnoBHO, ABMSIETCA B HACTOsLLEe BpEMSA OHUM U3 Haubonee
3(PPEKTUBHLIX MOAXOAOB B W3YYEHUM LUMPOKOTrO Kpyra MONEKYNAPHbIX CUCTEM, BKMOYas u
nonumepHbie cucTembl. Mo Mepe pasBUTUA KOMMbIOTEPHLIX METOLOB, C OAHOW CTOPOHBI, 1 pocTa
MOLLUHOCTU CaMMX KOMMbIOTEPOB, C APYroi, CTano BO3MOXHbIM MoAenuposaTb BcE Oonee
CIOXHbIE CUCTEMbI, Brn3kne K HabngaembiM akcnepumeHTansHo. B pabote B.M. Hasapbiyesa
N3yyaloTCsl TEpMONNacTUYeckue MorMMepbl — MONUUMMUABI, KOTOpble HaxoAsT Oornbluoe
npakTUYeckoe MPUMEHEHVe B aBMa- W PaKeTOCTPOEHUM W B psge APYrx COBPEeMEHHbIX
npunoxexnsx. [Ins aaekBaTHOrO ONUCaHUSA TakuxX CrOXHbIX 0OBEKTOB, Kak NpaBurio, HEBO3MOXHO
MCMOMb30BaTb YMCTO aHanNUTUYECKUe MOAXOAbl, U YUCNEeHHOe MOoJEeNupoBaHWE OKa3biBaeTcs
KpailHe HeobxogumbiM. Becbma akTyanbHbiM  MpUMEpoMm, B 3TOM CBA3WN, £BNgeTCA
npeacTasneHHoe B auccepTauum  B.M.  HasapbldeBa wnccneposaHue € MpUMEHEHWEeM
NONHOATOMHOrO MOMNEKYNAPHO-AUHAMUYECKOrO MOAENNPOBAHUA.

B aBTOpedepare kpome obLLeit xapakTepucTukn pabdoTbl NPUBOANTCA KpaTkoe CoAepxkaHue
Tpex eé rnas.

Masa 1 sensieTcs 0630pHON. [NaBa COAEPXUT aHanu3 npeacTaBfeHUid O XUMUYECKON
CTPYKTYpe TEPMONAcTUYHbIX NONMMMUAOB U BKIlOYaeT 0630p paboT, rae BbIABNAETCSA BNUsHUE
N3MEHEHNS] XWMUYECKOM CTPYKTYpbl Ha MX TepmMuyeckue cBoiicTBa. PaccMoTpeHbl npobnemb
MOAENVUPOBAHUS 3TUX CUCTEM METO[OM MONeKynspHoi AuHamuku. Cioaa OTHOCATCA: KpuTepuu
[IOCTVXKEHUS] PABHOBECHbBIX KOH(DUTypaLii; napameTpusauns SHepruii B3anmMoaeincTaus; Noaxoab!
K onpeaeneHvio TemnepaTtypbl CTEKNOBaHWs U psiaa Apyrux TEPMUYECKUX XapakTepucTuk B
(U3MYECKOM U YUCTIEHHOM 3KCMepuMeHTax. PaccmoTpeHbl Teopuu npouecca CTekroBaHuUS
aMopdHbIX NOMMMEPOB 1 BNMsiHWE pada hakTopoB Ha 3TOT npouecc.

B maBe 2 paccmaTpuBaloTcsi MOAENb U MeToa MopaenuposaHus. OCHOBHOE BHUMaHUE
yOeneHo MeTogukam — napaMmetpusauui  noTeHuuanos B3aMMoOAEeNCcTBMA  parMeHToB
MakpoMOneKysl C UCMOMb30BaHMEM KBaAHTOBO-XMMUYECKMX METOAOB Ans nocneayiolero
/CMONb30BaHNS 3TMX MOTEHUMANoB B MOMHOATOMHbIX pacyeTax metogom M. B kavectse
NCXOoAHOro Bbin Ucnonb3oBaH Habop NOTEeHUManoB C1NOBOro nons Gromos53a5. [lanee nposeaeH
pacyeT napuuanbHblX 3apsAoB M AUNOMNbHBIX MOMEHTOB  OTAEMbHbIX  aTOMHbBIX  rpynn
nccneayembix NonvMepos (B 4aCTHOCTU AnA AndeHnncynb@oHa) ¢ UCNonNb30BaHNEM HECKONbKUX
Pa3MYHbIX KBAHTOBO-XVMMMWYECKNX MeToAoB. [lanee C NOMOLbIO MOCTPOEHHbIX TakuM obpaszom
noTeHumanbHbIX yHKUuUiA nposoautca M-moaenupoBaHue. N3yyaemble obpasupl BkoYanu 27
LenoYyek co CcTeneHblo nonumepusauyun 8, NoMeLLeHHbIX B Nepuoaunyeckyto KyOu4yeckyro siYeinKy.
Penakcauus obpasLia BKIoyana Asa atana — nocrnefjoBarefibHoe CxaTe 1 paclupeHue n 3atem
namereHne Temnepatypbl oT 300 K go 600 K n obpatHo. [lanee cneposano npeasaputernibHoe
MOAENMPOBaHMe B 2 MKC, NPUBOAMBLLEE K OKOHYATENbHOWU penakcaumm CUCTeMbI. Takum obpasom,
6bIno co3gaHo 11 obpasLoB paBHOBECHBIX Lienei, npu 3Tom elle 6es BKNioYeHns napunanbHbIX
3apsao0B, KOTopble Obiny BBEEHbI U y4YTEHb! B AarnbHENLINX AONONHUTENbHbIX pacieTax.

B MaBe 3 npeacTasreHbl pesynbTaTbl UCCMNEAOBAHWSA TEPMUYECKNX 1 AWHAMUYECKUX
CBOWCTB MONUUMMUAOB 3-X TUMOB U AaHO noApobHoe obcyXaeHne NonyyYeHHbIX pe3ynbTaTos. JTa
rmaBa oTpaxeHa Hanbonee noApobHO C NpeAcTaBneHneM YeTbIpEX ee pasaeros. B pasgene 3.1
(ouleHKa rmbkocTu Lenen) npuBeAeHbl CTPYKTYPHbIE dopmynbl noBTOPSAOLLErocs parMeHTa Tpex
nccreayeMblx NONMAMULOB, pasfinyne KOTOpbIX Mexay COOOi COCTOMUT TOSbKO B oaHon cesAsun. B
nepBoM criyyae Tam UmeeTcsi CyNnb(OHOBas rpynna, BO BTOPOM — 3TO NpsAMas XecTkas C-C cBsa3b
N B TPETbeM — 3TO CBSi3b Yepe3 aTom kucnopopa. [ns cpaBHEHWs pesynbTaToB pacyeTos C
[aHHBIMU (PU3NYECKMX SKCMIEPUMEHTOB ApYrMX aBTOpPOB Haubonee NOAXOAAWMMYM Okasanuck




KO3 pULUMEHTBI TEPMUYECKOrO pacLUMpeHus, npusedeHHsle B pasgene 3.2 Ha puc. 3. Ha puc. 4
nokasaHbl TemnepaTypHble 3aBMCUMOCTU MNMOTHOCTU ANS BCEX TPEX CUCTEM, MOSyYeHHble npu
pasnuyHblx cnocobax ydéTta napuuanbHbiX 3apsgoB. Bce 3aBUCUMOCTM HOCAT Ka4eCTBEHHO
OAVHAaKOBbIA MajarwLlnii XapakTep C HanuyMem us3noma, KOTopbli COOTBETCTBYET TemnepaType
cteknosaHus. Pasgen 3.3 nocesweH AuHamuke nonuumuaos. PaccuntaHa 3aBUCUMOCTb
cpegHekBagpaTUYHOrO CMELUEHUs LeHTpa MacC MnofMMepoB OT BPEeMEHM MO TpaeKTopusim
anntenbHocTblo 100 He, puc. 5. Xoa KpyBbIX aHanornyeH Ansa Bcex cnocobos yyeTa napumanbHbiX
3apsi4oB, OAHAKO cCaMy 3aBMCUMOCTU KOSNMMYECTBEHHO CUIMbHO OTNUYalTCa Apyr oT gpyra. [Janee
M3yYeHO BNUSHWE cCnNeundukn CTPYKTYpPbl MOMEKYN Ha WX JOKanbHY0 OpUEeHTAUMOHHYH
NOABMXXHOCTL. [Insa 3TOro nonyyeHbl aBTOKOPPENSUMOHHbIE DYHKLMKU yrna noBopoTa Hopmanen kK
NNOCKOCTAM (PEHMNEHOBLIX KOMeW, PacnosfiOXeHHbIX CUMMETPUYHO OTHOCUTENbHO CBA3MW,
crneumduyHon aAnsa Tpéx TMNoB Monekyn (puc. 6). Ha puc. 7 npuBeaeHsbl 3aBUCMMOCTU obpaTHOro
BPEMEHN penakcauuv Anst 3Tux PyHKUMA OT obpaTHOM TemnepaTypbl, NOMyYeHHble Kak npu
OTCYTCTBUM 3neKTpocTaTuyecknx 4obaBoK B NOTeHUuManbl, Tak U Npu UX BKIoYeHun. B nocnegHem
pasgene 3.4 u3y4alTCa CTPYKTYpHble CBOWCTBA nonuumuaoB. Ha puc. 8 npuBeneHbl napHble
KoppensunoHHble yHKUUN Mexay aToMamu cepbl (MoniMMmep NepBoro Tuna), paccynTaHHble npu
OTCYTCTBMM W MNpu y4y€Te napumanbHbIX 3apsfoB Mpu pasHbiX crnocobax ux yy4éta u npu
TemnepaTypax Bbllle W HMXKe TemnepaTypbl cTeknoBaHus. [lpuBedeH aHanu3 nonyyYeHHbIX
KpVBbIX.

ABTOpedepaT 3akaH4YMBaAETCS NSATbIO BbIBOAAMMU U CMCKOM Nybnukauun asTopa.

Matepuan B aBTopedepate W3NoOXeH AocTtatoyHo 4eTko. Paborta B.M. HasapbiveBa
npeacrtaenseT coboil MHTepecHoe, BecbMa noapobHoe U BCECTOPOHHEEe WccnefoBaHue,
UMEelLLIee Kak TeopeTuveckoe, Tak W npuknagHoe 3HadyeHuwe. PaboTa 3acnyxuBaeT BbICOKOWA
oueHkn. Ha ocHoBaHun aBTopedepaTa MOXHO 3akno4vnTb, 4TOo Aucceptauua B.M. Hasapbiyesa
«MonHoaTOMHOE  KOMMbIOTEPHOE  MOAENUPOBAHME  TEPMOMMACTUYHBIX  NONUMMUAOB  C
BapbUPYEMOW  CTPYKTYPOM  AMAMUHHBLIX  pparMeHToB»  yaoBneTsopsieT  TpeboBaHUSM,
npeabsBnsSeMbIM K KaHAWAATCKMM Aucceptaumam  (MyHKTbl 9-14  «[lonoxeHua o nopsake
NPUCYXKOEHUS YYEHBIX CTENEHEW», YTBEPXKAEHHOrO NOCTaHOBMNEHNEM npasutensctesa Poccuiickoit
depepaunu ot 24 ceHTabpa 2013 r. Ne 842). OyesngHo, 4to eé aBTop, Bukmop Muxatinosuy
Hasapbiyes, OOCTOUH MPUCYXAEHUS eMy YYE€HOW CTeneHu KaHaugaTta pusnko-maTeMaTnyeckmx
Hayk no cneumanbHocTn 02.00.06 - BbICOKOMOMEKYNAPHbIE coeanHeHus. Pesynbrarthl
[auccepTaunm OTpaXeHbl B NPUBEAEHHbIX B aBTopedepaTte ccbinkax Ha 24 nybnukauuu, B TOM
yucne Ha 8 craTell B peueH3upyeMblx XypHanax, pesynbTaTbl Obinn OONOXEHbl Ha 8 Hay4YHbIX
KOHepeHUUnsX.
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[lokTop chmsmko-maTemaTn4eckmnx Hayk, npodeccop,
Mpodheccop pusnyeckoro akynbTeTa
CaHkT-leTepbyprckoro rocyaapCTBEHHOIO yHUBepcuTeTa

: : Masen Hukonaesny
s BopoHLoB-BenbsimMuHoB
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