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Abstract. The report presents the main provisions of quantum-chemical calculations using the Hartree-Fock
method. The concentration of quantum chemical calculations for materials possessing a crystal lattice
is described. The concept of application of methods of molecular dynamics in the conduct of quantum chemical
calculations is formulated. On its basis, the concept of performing automated calculations using certain

automation algorithms is constructed.

Beenenne. IlpuknanHas 3ajada KBaHTOBOM XMMHUHM — pacueT CBOMCTB MOJEKYJ, CIJIABOB, KPUCTAJIIOB
u T4 Moryr ObITh paccyMTaHbl KaK MHKpPOCBOWCTBa (aTOMHBIE 3aCENICHHOCTH, IMIIOJBbHBIN, KBaJPYIOJIHBIN
MOMEHT H T.JI.), TaK U MaKpOCBOMCTBA (30HHAs CTPYKTYpa, LIMPHUHA 3alPELICHHON 30HBI, 3JI€KTPOIPOBOHOCTS,
JVIIEKTPUYECcKas IPOHUIIAEMOCTb | T.1.). OZJHaKO MHTEpeC K KBAHTOBON MEXaHHUKE IPOSBIIAETCS HE TOIBKO B €€
CHOCOOHOCTH K pacueTy OONBIIOTO CIEKTpa CBOWCTB MPAaKTHUECKH AN JIOOBIX CTPYKTYp, HO M IIPOBEJCHHUE
BBIYHMCIICHUH 0€3 KaKUX-IM00 IMIIMPUYECKUX JaHHBIX. FIMEHHO TIO3TOMY pacueThbl C UCIOJIb30BaHUEM METOJIOB
KBaHTOBOH XHMMHH Ha3bIBAIOT HEIMITUPUUECKMMH (HET HEOOXOIMMOCTH B IKCIIEPUMEHTAIbHBIX JaHHBIX IS
MIPOBEICHUS PACUETOB).

Takum 00pa3oMm, 3Hast TEOMETPUUECKYIO CTPYKTYPY M XUMHYECKHE 3JIEMEHTHI B 9TOH CTPYKTYpPE, MOXKHO
MIPOU3BECTH PACUEThl MHTEPECYIOLINX CBOWCTB, HE MpHOEras K JOPOTOCTOSIIEMY 3KCIEpUMEHTY. KBaHTOBas
XMMUsI, Ha CETONHAIIHUHM [eHb, 00ONagaeT CaMbIMH TOYHBIMH METOIAMH pacueTa CBOWCTB MAaTEpHAaJIOB,
MOCKONBKY OINMPAETCs Ha KBAaHTOBYI) MEXaHMKY U, CIEA0BaTelIbHO, YYHMTHIBAET KBAHTOBO-MEXAHHYECKHE
a¢dexTsl. HecMoTpst Ha 3TO, MOTPEHIHOCTh PACUETOB U SKCIEPUMEHTA HECOMOCTABUMBI, OHAKO PacyeT MOXKET
CHSITh HaYaJIbHYIO HEOIPEIEIEHHOCTh UCCIIE0BATEN U HAIIPAaBUTh €r0 B HYXXHOE HAIPaBICHHUE UCCIEIOBaHM,
OTMPAsiCh Ha BEPOSITHOCTHBIE PACCUYNTAHHBIE XapaKTEPHCTHKH.

Teoperuueckoe wuccienopanue. IlpeamonaraeTcss NPOBEAECHHE KBAHTOBO-XUMHYECKHX pPACUYETOB
o merony Xaprpu-®oka ¢ ucnonp3oBanneM ypaBHeHuid Pyraana B npubmxenun MO JIKAO (MounekysisipHble
Op6uranu kak Jluneitnas KomOuHauns Aromusix Opouraneit) [1]. Meron 3akimodaeTcss B pellieHUH ypaBHEHHS

H_[pe[erepa C UCTIOJIb30BAHUEM psia HpH6HHX<eHHﬁ, OCHOBHBIMHU U3 KOTOPLIX ABJIAKOTCA:
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1. Slapa aTOMOB SIBISIFOTCSI HEOZABHKHBIMU M MIX KOOPAMHATHI ONPE/ICIICHBI € 33/IaHHOH TOYHOCTBIO.

2. U3 Bcex ¢msnmueckux 3¢((ekToB B pacueTe YUMTHIBAIOTCS TOJBKO NPHUTHKCHHE IIIEKTPOHOB K SAPY
1 OTTAJIKWBaHHUE APYT OT APyra HE YUUTHIBAIOTCS.

3. AToMHas cucTeMa CTaloHapHa (€€ SHePTHs He 3aBUCHUT OT BPEMEHH).

Tperbe ycioBue Ha3pIBaeTCs anuabaTHYeCKUM NPUOIMIKEHHUEM U, HE CMOTpS Ha NPOTHBOpPEYHE
NPUHLMIY HEOINpPEJCICHHOCTH (HEBO3MOXKHO OJHOBPEMEHHO 3HATh KOOPAMHATHI M HMIIYJIbC), SIBISIETCS
NIPUOJIMKEHUEM, COTJIACHO KOTOPOMY S/Ipa JOCTaTOYHO TSDKENBIE M JIEKTPOHBI YCIIEBAIOT «IOACTPANBATHCS
ITOJT TIOJIO’KEHHUS aTOMOB, HE BIHSSA Ha X KOOPAWHATEI.

Jis pacdera SNEKTPOHHOH CTPYKTYPHl MAaTEpHANOB, OOJANAIOMNMX KPHUCTALTMYECKOW pPEUIeTKO,
HeoOxoanmo Bocnonbs3oBateest npudmmkenneM KO JIKAO (Kpucrammueckue OpOuranu kak JlnHelHas
Komo6unaruss Aromusix Opb6uraneit). [Tpuommkenne KO JIKAO orimuaercs ot knaccuyeckoro MO JIKAO
TEM, YTO B CHCTEMax C TPAHCISIIMOHHOW CHUMMETpPHEH KpUCTAJUIMYECKHE OpOMTalId 3aIlMCHIBAIOTCS B BHUJIE
OJIOXOBCKHUX CYMM aTOMHBIX (DyHKITHH [2-3].

B pesymbraTe aHamm3a JHMTEpAaTypHBIX HMCTOYHMUKOB ObUTa CcQOpMHpOBaHA KOHICIIMS pacdera
9MEKTPOHHON CTPYKTYpPHI B YCIOBHSAX ITOJHOW HAYAIFHOW HEOMPEIEICHHOCTH — B TOM YHCIIE HEW3BECTHBHI
rapameTpbl KPUCTAIMYECKOH PELIeTKH.

CyTh KOHIEIIMM 3aKII0YaeTcsi B NMPUMEHEHHH METOJOB MOJEKYJSPHOH JWHAMHUKH IIEpej] HadalloM
MPOBEACHUS KBAaHTOBO-XMMHYECKHX pacdeToB (puc. 1). MeToabl MONEKyIApHOH AWHAMHUKH TO3BOJISIOT
MpeacKa3aTh KPUCTANIMYECKYI0 CTPYKTYpPY BEIECTBa C 33JlaHHBIM JaBIICHHEM WM TemmnepaTypoil. [Ipm manHOM

KOHICIIIUHU HE 00s13aTeNIbHO 3HATh KPUCTAJUIMIECKYIO CTPYKTYPY UCCIEAYEMOTO MaTe€puraa.
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Puc.1. Kom;enuuﬂ K8AHMOBO-XUMUUECKUX pacientos

C UCNONIb30BAHUEM MEMOO08 MOJZeKyJZ}lpHOIZ OUHAMUKU

[pemnaraercss no0aBUTH e€lIe ONUH OJIOK B KOHICHIMIO PACYCTOB CBOMCTB MAaTepUANOB. ITO
«AnropuT™BI aBToMaTu3aum» (puc. 2). Ilpu ero ycmemHoi pa3paboTke M HHTETPAi MOIb30BaTENh MOXKET HE
00namaTh 3HAHUSAMH KBAaHTOBOW XMMUH IS TOTO, YTOOBI MPON3BOANTE pacdeTsl ee MertonamMu. OH MOXKET 3a7aTh
JMara3oH MPOTOPLHNH, BHEITHIX BO3JACHCTBUH, BRIOpATh IIAr M 3aIlyCTUTHh pacdeThl. Ha OCHOBE MOITydeHHBIX
Pe3yIBTaTOB, AITOPUTMEL, BO3MOXKHO, OyIyT CAMH OIIPEICIIATh, B KAKYIO CTOPOHY YBEIHUYCHHS WA YMCHBIICHUS

KOHICHTpAaIu XUMHUYECKOI'0 3JICMCHTA ABUTATHCA.
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Puc. 2. Kom;enuuﬂ npoeeéenuﬂ aAsmomamu3upoeaHHblX K6AHNMOB0-XUMUHECKUX BbIYUCTICHUL

Takum 00pa3oM, MOJIb30BATENh 3aJIa€T AUAMA30H KOHIICHTPAIMi U JWAa30H BHEIIHUX BO3aeicTBuil. Ha
OCHOBC JIMana30Ha KOHIICHTPALUi, KOMIUIEKC OyJeT MOIIArOBO PACCYMTHIBATH KAXKAYI KPUCTAJUTUYCCKYIO
CTPYKTYpY, CHauaa ONpe/elisis FTeOMETPHUYCCKIE MapaMeTPhl, a 3aTeM B HEOOXOJUMBIC CBOHCTBA.

AJITOPUTMBI aBTOMATU3AI[MH OCHOBAHBI HA M3MCHCHHM CBOWCTB MaTEpHaa MOCJC PACYCTHON HUTEpaIluu
B CIEICTBHH HM3MECHEHHUSIX KOHTPOJFHBIX MapamMeTpoB. KOHTPOJIBHBIMH TapamMeTpaMHd MOTYT SIBISITHCS Kak
BHEITHUH (PaKTOPHI, TAK ¥ N3MEHEHHS B IIPOIIEHTHOM COCTABE AJIEMEHTOB, COCTABIIAIONINX aTOMHYIO CTPYKTYPY.

3akurouenne. ABTOMAaTH3alMs HAYYHBIX HUCCICJOBAHHWNA MOJBEpraerTcs Ooyiee IPUCTATBHOMY
HCCIICIOBAHUIO MPONOPIIMOHAIBFHO PA3BUTUIO BBIYHCIMTEIBHBIX CHCTEM. JTa KOPPEIIUs OCOOCHHO 3aMETHA
B KOHTCKCTC KBAaHTOBOW XUMHH, IIOCKOJBKY [UIS TPOBEICHHS pACUCTOB KPUCTAJUIMYECKUX CTPYKTYP
HE00X0IUMO OOJBIIIOE KOJMYECTBO BHIYHCIUTEIBFHBIX PECYPCOB HAa OAHY UTepanuio. [IpuHSAB 3TO BO BHUMaHUE,
CTAaHOBHUTCS OYEBUIHBIM HEOOXOJIMMOCTh B PACIIMPEHUH CTaHAAPTHBIX AJITOPUTMOB IPOBEJCHUS PacueToOB
C Y4E€TOM TEeMIIa POCTa IPOU3BOIUTEIHHOCTH KOMITBIOTEPOB.

B Hactosmueir paboTe MpENCTaBlICHAa KOHICMIHKSA MPOBEACHUS aBTOMATH3HPOBAHHBIX PACYeTOB
JJIEKTPOHHON CTPYKTYpPHl M €€ HHTEepHpeTanuu mo MeTony XapTpu-doka ¢ HCHOIb30BAHUEM YpPaBHCHHU
Pyraana B mpubmmxeann MO JIKAO u KO JIKAO wu wuHTerpammeil MEeTOIOB MOJEKYISPHOW TUHAMHKH
1 QITOPUTMOB aBTOMAaTH3AIINH.

HccrenoBanusi TpOBOAWINCH TIPH (PHMHAHCOBOM mMoOAnep)Ke MUHHCTEpCTBa 00pa3oBaHMS W HAYKH

Poccuiickoit @enepanun. Cornamenne RFMEFI5S7816X0198.
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