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BBenenue
Poct  nmpou3BOIWUTENBHOCTH  BBIYMCIMTEIbHON
TEXHHKH  JaeT Oojblle  BO3MOXKHOCTEH  JId

BBINMOJIHEHUST pacyeToB. OIHOBPEMEHHO C JITUM
pa3BUBaeTCS TeopeTHueckas 0asza, 3agaddl KOTOPOI
HaMpaBlIeHHBl Ha ONTHMU3AIMIO CYIIECTBYIOIUX H
CO3/1aHUE HOBBIX METOJOB PACUETHON OLIEHKU CBOICTB
ATOMHBIX CTPYKTYp. [IpakTHUeCKH BCeraa CymecTByeT

CIpOC HA HOBBIE MAaTepHANbl C YHUKAIbHBIMH
CBOWCTBaMH, IPUMEHSEMbIE B CaMbIX pPa3HBIX
00J1acTsX.

[MpeumyimiecTBa  OT  NPUMEHEHHST  CPEICTB

KOMIIBIOTEPHOTO MOJICIMPOBAHMUS CBOWCTB HOBBIX
MaTepHaJIOB Tepell HKCHEPUMEHTOM 3HAYUTEIHHBI.
[TonyueHne TeopeTHYECKMX 3HAYEHUA O CBOMCTBax
TOTO WM  HWHOTO  MaTrepuaja  OCBOOOXKHaeT
ucciefoBaTenel or pyuHsix pacderoB. C apyroi
CTOPOHBI, MOXXHO HCIHOJb30BAaTh KOMIIBIOTEPHOE
MOJEINPOBAHUE TIPH HCCICAOBAHUHM CBOWCTB YXkKE
CYIIECTBYIOIMX MaTepuaioB. B mobom ciyuae
MOJEIUPOBAaHUE SIBIIIETCA BBITOTHBIM KaK
SKOHOMHUYECKH, TaK M IO BPEMEHHBIM 3arparam. K
TOMY K€, €CIM HCIOJNb30BaTh PACHpPEIeICHHbIE
BBIUUCIIEHHS], TO BPEMSI MOJENUPOBAHUS CYIIECTBEHHO
COKpamaeTcs. Y CyIIECTBYIOIIMX MPOrpaMMHBIX
KOMIUIEKCOB paclpe/ielieHHbIe BBIYUCICHUS JTHOO
OTCYTCTBYIOT, JINOO JOCTHTalOTCSl IyTEM YCTaHOBKH
JIOTIOJTHUTEIBHOTO  MPOTPaMMHOr0  oOecreyeHus,
KOTOpPOE YHHKAIBHO JJIsl PA3JIMYHBIX IIaT(OPM.

MeToanl pacyeTa aTOMHBIX CTPYKTYP

Hambomee W3BECTHBIMH W3  HEIMITHPHUYCCKHIX
METOZOB SBILTIOTCS MeTo] Xaptpu-Poka (XD) u
teopus ¢pyaknnonana mwiotHoctu (TOIT). Merog X
MpeIecTBoBal co3nanmio Metoma TOII m Obun
BIIOJIHE  CaMOJIOCTaTOYHBIM B  YacTH  COCTaBa
OTIpEIeNIAEMbIX CBOWCTB W TO4YHOCTH. OJHAKO 3TO
BBITIOJIHAJIOCH TOJIBKO JIA OJICMCHTAPHBIX COC}II/IHCHI/Iﬁ
M DJJIEMEHTOB. YK€ INpH pacyeTrax CpPeIHHX CUCTEM
CIIOKHOCTh ~ MaTeMaTH4YecKOro ammapara pocia
OKCMOHECHIMAIBHO,  CIIEIOBAaTENIbHO,  pocna |
pecypcoeMkocTh. BrobaBok KO BceMy, 3HAYUTEIHHO
CHWXXaJlach TOYHOCTh Bbluucienuid [1]. Tloreps
ToYHOCTH B MeTosie X®P o0ycioBieHa TeM, YTo OH He

YYUTBIBaCT KOPPEILUU  AJIEKTPOHOB  (BIHMSHUE
JJIEKTPOHOB IpyT ZIpyTa). CymiecTByoT
MoauduIupoBaHHBlE  MeToAsl XD, Trme dTa

KOppeJslus yu4TeHa, OHAKO, B CPABHEHHHU C METOJIOM
T®I1, oHU MPOUTPHIBAIOT B CKOPOCTH BBIYHUCTICHHUH [2].
IIpuunzoil sBiserca TO, yTo Meron X ONUCHIBAET
CHCTEMY MHOTORJIESKTPOHHOM BOJIHOBOW (DyHKIHEH, B
1O BpeMs Kak MeTo] TOII onucsiBaeT ee 2IEeKTPOHHON
INIOTHOCTBIO. ClieiyeT OTMeTUTh, uto Metol TDII ne
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SBISIETCSI aHAJMTUYECKHM M JOCTOBEPHBIM, 00 3TOM
CBUIETENbCTBYET  pabora  [3],  MOCBsIICHHAs
yTBepKIeHHIM, 03ByueHHbIMH B. KonoM (T1e xpatko
onucanbl ocHOBBI TOI1) Ha HOOENEBCKO# JIEKIINH.

Cxema NOCNENOBAaTENBHOCTH PACYETOB CBOWCTB
MaTepHalioB MOXeT ObITh 0000IIeHa KaK TOKa3aHO Ha
pucyske 1.
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Puc. 1. O600menHas cxema anropuTMa pacdyera
CBOICTB MaTepuaioB

AJITOPUTM /11 HEOTPAHHYECHHOI0 MeToAa XapTpH-
Doka

Ha pucynke 2 mpencraBieH — yHpOUICHHBIH
ITOPUTM pacueTa Jjisi HEOrpaHUYeHHOTO METoJa
Xaprpu-Poka. AIropuT™ npencTaBiseT codoi donee
rryOOKWI BapuHaHT BETKH M3 pUCYHKa 1 171 Merona
Xaprpu-®oxka. [laHHbII anropuT™ paspabarbiBajcs C
MIPUMEHEHHEM MOAYJIFHOTO NpUHIMNA. B Hero moryt
OBITH TOACTABICHBI pa3Hble Oa3WCBl U METOABI (U3
Moaudukamii Xaptpu-Poka) 6e3 n3MeHeHHH 0011ero
Kozma. MecTo ansl MOJACTAHOBKM 0Oasuca BBIIEICHO
NyHKTUpOM. B 1muknax pacuerta KUHETHUYECKOH,
HOTeHHI/IaHI)HOﬁ OHEPIruu, a TaKXeE MaTpHIlbL
NMEPEKPbIBaAaHUA PaCUCTbl KOHKPETHBIX OJJIEMCHTOB
BBIHECEHBI BBUY X HHANBU/IYaJIbHOCTH JIIS KOXKAOTO
6azuca.
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Tlonyuenne HOBOI
MaTPHIIBI IIOTHOCTH
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MATPHIIBI TIOTHOCTH

Pacuer n3mMeHeHHs NOTHOM
SHEPrHH

Pesynurar ynonnernopser
TpeGOBaIAM TOHOCTH
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BbiBoJ1 3HAUEHHS NOTHOM
SHEPTUH
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Puc. 2. AnroputmM pacueta st HEOTPaHUYEHHOTO
Merona Xaptpu-doxka

Pacuer nonHoii sHeprun

AJIropuT™ padoThl NPOrpaMMbl
C ToOuKM 3peHHs [OJb30BaTeNs IporpamMma
MOJIEIMPOBAHUS CBOWCTB aTOMHBIX CTPYKTYp C
NpPUMEHEHHEM Teopud (yHKIMOHANA [UIOTHOCTH
MOXeET OBITh PE/ICTABIICHA, KaK TOKa3aHO HAa PUCYHKE

3.

< Havano >
BBoj nuHelHHOM
(hopmyitsr
Bri6op 6azucHoro
Habopa

CuutbiBaHHE JTAHHBIX 00
aToMax, B T.4. MX KOOpIMHAT

Cuimbipanite Kod(pimenTon i
ypastenyit juis Gasncroro HaGopa

I Pacuer no
BBIOPAHHOMY MCTO,ELyJ

Jla

Bri6op merona
pacuera

JlocTuriyTa HeoGXouas
TouHoCTH?

Tlpmenin mt werox K
QHHOMY THITY XHMHSECKHX
IneeHTos?

Cooraercrayer i Gaswcusit
waGop verony?

SulceTBYeT M AHATOTH IR Ja
Matepia, pacesimanmi Te «BepHyThCH B HAAT0
xe cnocodon? -

Puc. 3. Aiaroputm paboThI IPOTpaMMBbl

IlepBble maru anropuTMa — BBOJ JHHEHHOH
dopMynbl, BBEIOOp MeTOHa pacdyera W 0Oa3HCHOTO
Habopa MpoUCXOIAT B caMoit obomouke. Heobxoanmo,
9TOOBI BBITOJHEHHE 3TOW 3aJaddl y HCCIEeIOBATEN
3aHAMAJIO KaK MOKHO MEHBIIE BPEMEHH, MOCKOIBKY
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HA CerOJHSAIHUI IeHb IS TOTO, YTOOBI 33/1aTh TE WIIH
WHBIE TapaMeTpbl B OOJBIIMHCTBE CYIIECTBYIOINX
MPOTrPaMMHBIX MaKeTOB, HEO0X0ANMO
BOCIIOJIb30BAThCSl TEKCTOBBIM PEIAKTOPOM M BBOJUTH
napaMeTpsl He B (GOpMyJIsip, a B BHJAE TEKCTa. DTOT
(hakTop B COBOKYITHOCTH C OOJIBIIMM KOJMYECTBOM
BXOJHBIX MApaMETPOB CO3MaeT BBICOKUH IOPOT
BXOXJICHUS JJIS1 CIICIIMAIMCTOB U 3a9aCTYH0 OTKPHIBACT
HE BCC BO3MOXKHOCTU. Bce yCloBUS 70 HACTYIUICHHS
pacueToB HEOOXOIUMO WCIOIHUTH, IOCKOJIBKY OT

COOTBETCTBUM  3aBUCHT  PE3yNbTaT  OMNEpamum.
HeoOxoaumo, dTOOBI yCIOBUSL HPOBEPSUINCH B
aBTOMAaTHYECKOM  PEXHME  IIyTeM  BHECEHHA

COOTBETCTBUI 1 peKOMeH a1 (6a3uc — MeTo, 6asuc
— THII MaTepuaa, METO — TUIl MaTepHaa) B allTOPUTM
(hYyHKIIMOHHPOBAHHUS TIPOTPAMMBI.

OCHOBHOM pacdeT BbIJJIEH MyHKTUPHON JIMHHEH.

[Tonmasmnsroniee OOJILIINHCTBO CYIIECTBYIOIINX
METOJIOB pacyeTa UTCPAIOHHBIC U B UTOTE Ka)IOW
UTEpAIliM  TPOBEPSIETCA  YCIOBUE  JOCTHIKCHHS
TOYHOCTH. DTa OCOOEHHOCTH OOBEIUHSET U METOJ
Xaptpu-®oka u  TOIl, Brimouas Bce HX
MOTU(UKAIHH.

PesynbraT mpencraBnser u3 cebs MacCHUB YHCEI,
KOTOpBIE HEOOXOUMO HHTEPIPETHPOBATE.
WaTepnperatopsl  MOTYT  BH3yaldbHO  IOKa3aTh

pacmionoxxenue u popmy opbutainei, pacupeneneHue
9HEPruy, BUJ KPUCTANIMYECKOW PEIIETKH U MHOIOe
npyroe. Tak jke HHTepIpeTaTop MOKET PACCYUTATh 110
MOJY4YEHHOMY MAaCCHBY O3JIEKTPOHHOW IUIOTHOCTH
SHEPrHI0 CBSI3U W JIDyTME CBOWCTBAa aTOMHBIX

CTPYKTYP.
3akaouenue

K mHacrosmemy BpeMeHH ObUTH  U3y4YCHBI

CYIIECTBYIOIIUE  MPOrPAMMHBIC  MPOJYKTHI MO

MOJICTMPOBAHHUI0 MaTEepPHANOB. PyKOBOICTBYSICH HX
JIOCTOMHCTBAMH ¥ HEJOCTaTKaMH, ObUI pa3paboTaH

AJITOPUTM U 061]_[8.5[ KOHICHIINA IMPOTrpaMMHOTO
KOMILJIEKCa.
AnroputM  BKIIIOWaeT B cebgd  MPOBEpKY

COOTBCTCTBHA BBOAUMBIX HCXOJHBIX JAaHHBIX JJIsA
MOJCINPOBAHUA U BO3MOXHOCTH HPOBCACHHSA CCPUUN
paC'-IéTOB B aBTOMAaTHYCCKOM PCIKUME.

Pabota BeImonHEeHa npyu (PUHAHCOBOW MOIIEPKKE
MununcrepcTBa 00pa3oBaHMsS M Hayku Poccuiickoit
@enepannn.  CornameHne O — MPEJOCTABICHUH
cyocunun RFMEFI57814X0095 ot 28.11.2014 .
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