
OT3bIB opHuuaTbHOro onnoHeHTa Ha IMcceprauHOHHYO paboTy Ha 
cOHCKaHHe yueHOH CTemeHH KaHÊHJATa u3HKO-MaTeMaTHYeCKX Hayk 
OHHeHKO Aprëma AnapeeBH4a Ha TeMy "MoneupOBaHHe 
HHØpakpacHbIx cneKTpOB CTOJIKHOBWTeJTbH0-MHIYUHpOBaHHOrO 
noriomeHHA MeTO1OM KIACCHYeCKHX TpaeKTopHü" no cnennaJbHOCTH 
1.4.4- OH3H4eCKas XHMHA 

AuccepraLHOHHas paÑoTa A. A. OHHeHKo nocBAMeHa passuTHIO MeTOJOB 
OnHCaHHA xapakTepHcTHK MeKMOJIeKyJIAPpHbIX B3aHMOneHcTBH� 

CTOJIKHOBHTeJIbHO-HHIYLMpOBaHHBIX cneKTPOB C 

HCIOTB30BAHHeM opMaIHIMa KlaccuyecKHX TpaeKTOpH�. Pabora A. A. 
OHHeHKO HaxoIMTCA B pycne pazBHTHA COBpeMeHHO� yHnaMeHTaTBHOD 

MONeKyIAPHOG cneKTPoCKOIIHH, CBA3aHHOTO C MOIEIHpoBaHHeM 

cieKTPaIbHBIX xapakTepHCTHK H3 InepBbIX npHHUHIIOB. MccienOBaHHA 

cneKTpaBHBIX 9H¢eKTOB, CBA3aHHLIX C IIpoABJIeHHAMH MeKMOJIeKyJAPHbIX 

B3aHMOIeHCTBHM, IIpencTaBJIAKOT TeopeTH4eCKH� H IIpaKTHYecKH� HHTepec, B 

MONeJIHpoBaHHIO 

TeopeTHYECKOM IJIaHe, HCcJIeI0BaHHA HHAYL;HpOBaHHLIX CIIeKTPOB IIO3BOJIAOT 

ycTaHOBHTE ipupony cIneKTpaIBHbIX ipoBIeHH� MeKMOJIeKy IAPHBIX 
B3aHMOneHcTBH�H. B IipakTHYeCKOM IJIaHe, HaIHIÊO BCe B03pacTakoMAA 

IIOTpeHOCTH B BLICOKOTOYHOM MONeJHpOBaHHH jKe oTHOCHTeJTbHO CIaÑoro 

KOHTHHYaTBHOTO IorNOmeHH B nIOTHbIX IMaHeTHbIX aTMOCHepax, yro 

iponeMOHCTPHpOBaHO B HacTOAIeH paQore Ha npuMepe TuraHa. Takas 
noTpeOHOCTH B03HMKaeT I+p� pacCMOTPeHHH pauHa;nOHHOro OaiaHca 

aTMOC)epbI HJIH npH peiieHHH 3a1a4 IHCTaHI;HOHHOro 30HIupOBaHHA B 

cneKTpaIbHOÄ O61acTH oTHOCHTeNbHOm IpozpaHocTH aTMOc)epbi. Bce 
BO3pacTakoIHe TpeQOBaHHA K TOYHOCTH OIHcaHHA ILJIOTHBIX aTMOCpep 

4acTHOCTH, AJIA aTMOchepHbIx n ac+poqusHYeCKHX punoKeHHÄ. B 

+pHBenH K TOMY, YTO MaHHbIe o PuHapHbIX cneKTpax IOrIOLIeHHA BKJIIOHAOTCA 



B OCHOBHbIe Pa3bI CIneKTPpalbHbIX NaHHbIX, HapuMep, B MeKIYHapoNHYIO basy 
naHHbIX HITRAN, B NocIeNHeM O6HOBJIeHHH KOTOPOA IpHHHMai yyacTHe 

IHCcepTaHT. 

lenbIO HacTOAIIem IHCcepraUHH ABJAETCA pa3BHTHe yHHBepcaTbHbIX 
MeTOIOB noCTPOCHKA TIanKHX H BbICOKOTOYHBIX annpokcHMau� ab initio 
nOBepxHOCTeG nOTeHLHaTbHOA 9HeprHH H HHIyuupOBaHHOTO AHNOJIBHOro 

MOMeHTa ciaboCBA3aHHbIX CHCTeM H HX BHeNpeHHe B PacieTbI CIIeKTpoB 

CTOJIKHOBHTeJIbHO-HHIYIHpOBaHHOrO IIOrIOIIeHHA B paMKax KJIaccHYeCKoro 

KOJIHYeCTBeHHOrO oiHcaHHA paIHauHOHHLIX CBOMCTB þopMaIH3Ma IJIA 

aTMOC)ep acrpou3HYeCKHX o6beKTOB. 
CrpykTypa H o0beM AHCceprauuH. luccepTaHA cocTOHT H3 BBeIeHHA, 

IIATH riaB, 3aKJIHO4eHHA, CIIHCKa coKpaueHH� CIIHCKa WTHPyeMO� 

JIHTepaTypbI H3 235 HauMeHOBAHH� H MByx npHIOKEHH�. PaQora H310KeHa Ha 

186 cTpaHH;ax H BKJIOYaeT 38 pucHKOB H 13 TaóIHL. 

B InepBOH rJIaBe paccCMOTpeHbI 06He acrneKTBI pacueTOB 9HeprHH H 
IHINOIbHOTO MOMeHTa ciaboCBA3aHHbIX KOMIIJIeKCOB. Ha IIpHMepe cHCTeMbI 

NgAr pacCMOTPeHEI IIpeNcTaBIEHHA DHepreTHYeCKHX H IHNOIBHbIK CBO}CTB B 
BHIe paIOB INO yrIOBBIM yHKIHAM H O6cyKIaeTCA BLIYHCJIHTeTbHbI� IONXOn 

K HaxoKIeHHIO HX I+apaMeTpOB. 
BTOpaA rIABA noCBAmeHa pa3BHTHIO OnHcaHHOTO B InepBOG rJJaBe 

IIODXOIa 1JIA CITy4aA MOJTeKyJIApHOM Ilapbi CHMMeTPHH la-Doh Ha ipuMepe 

CH4-N2. Ha nepBOM 3Taie ipou3BOIHTCA CHMMETPH3aluA Pa3HCHbIX yHK;H� 

yrnOBOro pasioxeHnA npH nOMOH MeTOna coÑcTBeHHbIX )yHKUHÄ, 3aTeM 
BbICTpaHBaeTCA MHOrOMepHas KBanparypHas ceTKa H3 I101MHOKeCTBA y310B 

KBaIpaTYp Cob0J1eBa, nO3BOJIAIOIMaA HaxoNHTb CKaJiApHbIe ipOH3BeNeHHA 

CHMMETPu30BaHHbIX yriOBbIX yHKUH�. B y31ax nOcTpoeHHOG KBanparypbI 
IpoH3B01ATCA pacueTbI 9HeprHH H AMIIOJTbHOrO MOMeHTa paccMaTpHBaeMOD 



CHCTeMbI IIpH nOMOIIIH MeTONOB KBaHTOBOA XHMHH CCSD(T)-F12u CCSD(T), 
COOTBeTCTBeHHO. HaaFeHHLIe nOBepXHOCTH 10TeHLLHaNbHOÝ 9HeprMH 

IHINONbHOrO MOMeHTa 6bJIH HCHOJIL3OBaHbI JIA pacyeTa TeMIIepaTypHBX 
3aBHCHMOCTeG BTOPoro BHPHaNBHOro KO3H;HeHTa H HyneBoro H BTOPOro 

cIieKTPaIbHbIX MOMeHTOB poTOTpaHcIALIHOHHOH nOJIOCHl. BJIH3Koe coriacHe 

TeopeTHYeCKHX H 3KCIepHMeHTaJIBHBIX 3HaYeHHö IOITBepK+aeT BLICOKOe 

KavecTB0 IIOCTPOeHHbIX anpokcHMaL\HH. 
B TpeTbeH rJIABe pasBHBaeTCA MeTOI IOCTPOeHHA MauIHHH0 

obyyaeMbIX IIOBepXHOCTeH 9HeprHH H AMIIOTBHOrO MOMeHTa CJiabocBA3aHHLIX 
CHCTeMC HCnOJIB30BaHHeM IIepecTaHOBOHO-HHBApHaHTHbIX MHoro4IeHOB. 
PaccMoTpeHo HeCKOJI5KO BapnaHTOB cOKpaueHHA IIOJIHOro OasHca 

CHMMETPHYHBIX MHOTO4JIEHOB, YTO IIO3BOJIAeT YBeJIHYHTE TOYHOCTH MOJeIeD B 

naTbHOneHcTBYOmeH o6nacTH, a TaKKe o6ecneYHTH BbICOKYKO 

BLI4HCJIHTeJTBHYIO 30eKTHBHOCTb. Takxe IJIA OIMHcaHHA IipaBAJIbHOrO 
acHMIITOTHYECKOro IOBeNEHHA 3Heprun H IHIIOJLA B 00JIaCTH 3HaYHTEJTBHLIX 

MeKMOJIeKyJIAPHBIX pacCTOAHH� npenjlaraeTCA MOIHOHKalHA IepeMeHHbIX 
CHMMETpHYHLIX MHOrO4IeHOB H IpencTaBJIeHHe cyMMapHOm ainpokcHMaHH B 
BHIe cynepno3HIHH IBYx cy6-MONeTem, IIOCTPOeHHLIX NO ab initio 3HaYeHHAM 
BHeprHH HJH AHNOIA npu 3HayeHHAX MeHbIIHX H 60IBIIHX BbIPpaHHOm 

MeKMOJIeKyJIAPHOMY paccTOAHHIO, COOTBeTCTBeHHO. 
IlpejiaraeMag TeXHHKa ObJ1a HCIIOJIB30BaHa AJIA IIOCTPOeHHA IOJIHOMePHO� 
InOBepxHOCTH IOTeHIHaIbHOm 9HeprHH CHCTeMbI CH4-N, yHTbIBaOmeH 

OTCeYKH 

B rJJaBe 4 oIHcaH BLIYHCJIHTeJILHbI� IIOIXOA K pacueTy cIneKTPOB 
CTOJIKHOBHTeJIbHO-HHIYIHpOBaHHOro IIOrIIOleHHA C HCIHOJIb3OBaHHeM MeTONa 
KJIacCHYeCKHX TpaeKTopH�. KpoMe TOro, o0cyxIaeTCA pacueT nepBbIX 

BHYTPHMOJIeKYJIAPHbIe CTeIIeHH CBOOONbI MOHOMepoB, a TaKKe nOBepXHOCTH 
InOTeHUHATbHO� 9HeprHH H HHIyupOBaHHOrO AHIOJIA IJIA CHCTeMbI N-Ar. 



pasoBoMy 
npoc+paHCTBY H cpaBHeHHe TeOpeTHYecKHX 3HayeHM�, IOJTyYeHHbIX 

KJIaCCHYeCKOM hopMaiH3Me, C IKCNepHMeHTAIBHO InOJTYYeHHLIMH 

BeJIHYHHaMH. B rJIaBe 5 II01X0I InpuMeHAETCA 

MONeNHpOBaHHA HHAYLHPOBaHHBIX nOIOC B CHCTeMax N,-Ar u N,-CH4. 
IpogemOHCTPHPOBaHa seKTHBHOCTb paspaboTaHHOrO nonxona, KOTOpbI�, 
Kak BHAH0 H3 +peNcTaBI©HHBIX pesynbTarOB, NO3BONAET C BEIcOKom TOHHOCTbIO 

OIIHcaT5 9KCnepHMeHTaTbHO HaôTHonaeMbIe pe3yIbTaTbI, He ycTYIlas B 

pacyeTaM. Cneyer OTMETHTb, YTO 

peueHHe KBaHTOBOG 3anayH pacceAHHA IBYX HecoepuyecKHX MOJIeKyJIAPHbIX 

CHCTeM C yyeTOM aHH30TPOiHH MeKMOJIeKYJIAPHOro IIOTeHIHara H pacyeT 

HHTeHCHBHOCTH nepexoIOB MeKIY COCTOAHHAMÃ pacceaHHA ABJIAeTCA 

ype3BLI4aHHO TpyIoeMKOG 3anayeH. IlonooHbIe pacyeTEI K HacTOAIIeMy 

BpeMeHH ynaiocs peaIH30BaTB TOJIBKO JIA MaNoaTOMHBIX CHCTeM, HaHÑonee 
CJIOKHO� H3 KOToPBIX bI1a MOJIeKyJIAPHaA napa N-N2. PaccyHTaHHbIE B 

HacTOAmeD paboTe HHIyIHpOBaHHbIe cieKTPbI N-CHy O5IJIH HcHOIL3OBAHbI 

A1A MONenHpOBAHHA CBeTHMOCTH B ycnoBMAX aTMOCheps1 THrana. EiJa 
npeioKeHa noTY9MIIHPHYeCKai CxeMa KoppeK[HH TpaeKTOPHbIX cneKTpOB, C 

HCHOJIb3OBaHHeM KOTOpoD bbIIO 10CTHIHYTO HaHIy4Iee Ha naHHbM MOMeHT 

coriacHe c Ha6IIOnaeMbIMH CIeKTpaMH CBeTHMOCTH, 3aperHcTPHpOBaHHbIMH 
annapaTOM "KaccHHH". PaQoTocnocoOHOcTb +penioKEHHOH CXeMbI 

KoppeKIHH HHÊIyIHpOBaHHbIX CcneKTPOB Ôb1J1a TakKe ipOBepeHa nyTeM 

cpaBHeHHA CO CIneKTpaMH CH-Nz, 3aperHcTPHpOBaHHbIMM B JlaÑoparopHBIX 
yciOBHAX. 

CneKTpaTbHbIX MOMeHTOB poToTpaHcJIAUHOHHOG IONOCHI 

oHcaHHLIM 

TOYHOCTH KBaHTOBOMeXaHHYeCKHM 

B 3aKJII04eHHH oÑ06neHbI OCHOBHbIe HayyHbIe pe3yIbTaTbI 

AHCcepTauHOHHOH paboTLI. lononHHTeJIbHaA HHOopMaLAA, He BOLIIeAuas B 
OCHOBHOG TeKCT, npHBeAeHa B IpHJIOKEHHAX A H B. 

B 



AocTOBepnocTb nonyqeHHbIX 
HcnoJJb3OBAHHeM 

coriacOBaHHOCTbIO 

npoBepeHHOrO 

B pabOTe pe3yJIbTaTOB 0becIeYHBaeTCA 

pe3ynbTaTOB 

MMeOTCA HeKOToPbIe 3aMe4aHHA: 

MaTeMaTHYecKOro 

yyeT HeKeCTKoCTH? 

pacyeTOB 

9KCIHepHMeHTAJIbHBIMH naHHLIMH. O 1OCTOBepHOCTH H HayYHoA 3Ha4HMOCTH 

pe3yIbTaTOB TaKKE CBHIeTeJIbCTBYIOT IyoJIHKauHH B BeIyIIHX KyPHalax H 

1OKJM�NBI Ha MeKIyHaponHbIX KOH)epeHIMAX. 

ainapata, 
H3BeCTHLIMH 

1. Ha CTp. 16 aBTOpeepara mpencTaBJTeHLI pesyIbTaTbI paceTa 

TeMITeparypHoú 3aBMHMOCTH BToporo BupaTBHOrO KosþHLmeHTa 
IJIA CHCTeMbI N-Ar. McxonA H3 1aHH5IX, IIpeICTaBJIeHHbIX Ha pHcyHKe, 

CJIeNyeT, YTO yyeT HeKeCTKOCTH N He IIpHBOIHT K yIyYIeHHKO 

CorJiacHA C 39KCIHepHMeHTaIbHbIMH laHHbIMH, B OcobeHHOCTH IIpu 

HH3KHX TeMIIepaTypax. O3HayaeT JIH 3TO, YTO HeyYTeHHLIe 

AHCcepTaHTOM KBaHTOB5Ie IIOnpaBKH HIparor b0JIee BaKHYIO poJIb, YeM 

2. Ha pHc. 2.7 AHCcepraHH IpencTaBJ+eHBI nOTeH;HaIbHbIe KpHBble 
CHCTeMbI CH4-N2, pacCYHTaHHbIe MeTonOM CCSD(T) c pa3JHYHBIMH 

Oa3HCHLIMH HabopaMH. M3 TeKCTa He ACHO, OTHOCATCA JIH IIpHBeNeHHbIe 

KpHBLIe K cobcTBeHH5IM pacyeraM IHCcepraHTa HJIH AaHH5Ie yaCTHYHO 

3aHMCTBOBAHbI H3 JIHTepaTypbI. EcIH peYb HÊeT O coõCTBeHHbIX 

pacyeTax, TO XOTeJIOCb ObI BHIeTb, B KakoH CTeNeHH 3TH pe3y JIbTaTbI 

corlacyIOTCA C IMOTyTeHH5IMH paHee ApyrHMH aBTOpaMH. 

+pegcTaBJIeHMIOo IuIIOJIbHOí nOBepxHOCTH 

3. B paz1ene 3.6 AHCcepTauHH OIHcaH HeHpoceTeBoH noNXOA K 

HCIIOJIb30BaHHeM 

CHMMETpuYHBIX MHOrO4JIeHOB. llpH anpokcHMa\AH IOBepXHOCTH 
AHnOJIA IJIA CHCTeMbI N-Ar B pas1eie 3.6.1 IHCcepTaHT IpHBJIeKaET 



BHPTYaIbHbIe aTOMbI, O0pazyouHe KBaIpar NX. HescHO, IJIA Yero 
IIpHBIeKakoTCA BHPTyaJlbHLIe aTOMbI, HMeHHO B TaKOM YHCTe H IO4eMY 

npu noMOIH HHX 0ópa3OBaH KBaipaT, a He MeHee cHMMETPHYHaA 
þurypa? 

4. Tak KaK cTeneHb TOYHOCTH OHcaHHA 9HepruH MeKMOJIeKyiapHOro 
B3aHMOneHcTBHA H HHIYUHpOBaHHOrO IHIIOJIA pa3HaA, ueTecooópazHO 

o6cynHT5, KakaA H3 ABYx nOBepxHOCTeH JIHMMTHPyeT TOYHOCT5 

cneKTPoB CTOJIKHOBHTeJIbHO-HHJIyIupOBaHHOrO OMHcaHHA 

IIOrIOIIEHHA. 

ABTopeepar u nyQmMKauHH aBTOpa B BeIyIMXx 3apyQexHBEX XYpHanax 
IIOJIHOH Mepe oTpaxakoT OCHOBHOe conepxaHHe McceprauMH. Tema 
HccIeOBAHHA COOTBeTCTBYeT 3aABJIeHHO� HayyHoA cHeLHAIbHOCTH 1.4.4. -

"Ou3H4eCKas xHMHA", 10 KOTOpom OHa npencTaBJ+eHa K 3a\HTe. 
Bce BbIIIeH3IIOKEHHOe IIO3BOJIAET CIeJIaT5 BLIBOA O TOM, YTO JHCcepTauA 

ÕHHeHKO AprMa AHapeeBHYa IIO CBOeMy conepkaHHIO, oQbeMy 
BEIIIOJIHeHHLIX HCCHeNOBaHH�, HOBH3He, HayHO} H IpakTHYeCKOH 3HaYHMOCTH 

pezy+bTaTOB B nOTHOG Mepe cooTBeTCTBYer Tpe6OBaHHSM, ycraHOBJIeHHbIM 
MocKOBCKHM TOcy1apcTBeHHbIM YHBepcHTeTOM HMeHH M.B. JloMOHOCOBa K 
paQoraM IONOOHOro pona. ConepxaHHe AHCcepTauHH cOoTBeTCTBYET 
cIneHaIbHOCTH 1.4.4 - "u3HYeCKaA XHMHA" (10 u3HKO-MaTeMaTHYeCKHM 

Haykam), a MMeHHO HanpaBieHHAM: N0JIy4eHHe MeTONaMH KBaHTOBOH XHMHH H 
KOMIBKOTepHOro MONeJIHpOBaHHA naHHbIX o0 91eKTPOHHoH cTpyKTYpe, 

nOBepxHOCTAX IIOTeHI|HaTbHOH 9HeprHH XHMH4eCKHX coeNMHeHH�, 

HaxonAuHXCA B pas/IHYHOM OKpyxeHHH; co3naHHe M paspaboTKa MeTONOB 

KOMTLIOTepHoro MONeNHpOBaHHA CTpoeHHa XHMHHeCKHX coeMHeHH� Ha 
0CHOBE IpencTaBIeHnH KBAHTOBOH MexaHHKH, pa3/1nMHbIX TONONOTH4eCKHX H 



CTaTHCTHYeCKHX MeTOIOB, BKJIIOYAA MeTOILI MaiHHHOTO oóyyeHHA, a TakKe 
KpHTepHAM, OnpeneJieHHbIM III. 2.1-2.5 T lonokeHHA O IpHcyKIeHHH yyeHbIX 
CTeneHeH B MoCKOBCKOM rOcynapcTBeHHOM yHMBepcHTeTe HMeHH M.B. 
JloMOHOcOBa, a Takxe odopMIeHa cornacHO TpeboBaHHAM IlonOKEHHA o 

COBeTe no 3aI[HTe IHccepTauH� Ha coHCKaHHe y4eHOG CTeIneHH KaHIHnaTa 
Hayk MoCKOBCKOrO rocynapCTBeHHOro 

JIOMOHOcOBa. 
TakHM oopasom, cOHCKareTb OHHeHKO AprëM AHApeeBHY 3aciyKMBAeT 

npHcyKIEHHA yyeHOm CTeIieHH KaHIHIara H3HKO-MaTeMaTHYeCKHX Hayk IIO 

cneLuaIbHOCTH 1.4.4 �"H3H4eCKaa XHMHA". 
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