TE€XHUYECKU I'PaMOTHO TIOCTPOUTH THIIOBYIO MOJIENb, HO M OCYIIECTBUTH CAMYIO
TPYAHYIO U OTBETCTBCHHYIO pabOTy MPH MOAEIHPOBAHUU — MOCTAHOBKY 3aja-
9i. JTO, B CBOIO OUYEpe.b, MO3BOJHT MOIYIUTh KaYECTBEHHYIO MOJENb, C €€
MOMOIIIBIO TTONYYUTh ONTHMAIBHOE pEelIeHHe M JOOUTHhCS HYKHOTO pe3yibTa-
Ta — TIOBBIIIICHAUS Ka4eCTBA XO3SHCTBEHHON JIEATEIEHOCTH.
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Annomayus. Pacumpenue cdepbl NpUMEHEHUS! ONTHMU3AMOHHBIX MOEIeH
TpeOyeT KOHCTPYHUPOBaHUS 0a30BBIX MOZENEH /sl KaXKIOW IpyIbl OJHOPO-
HBIX 00BEKTOB.

Abstract. Expanding the scope of application of optimization models requires
the construction of basic models for each group of homogeneous objects.
Kniouegvie cnosa: nuuelHOe IPOrpaMMHUPOBAHHE, MOJIENb, aBTOMATH3UPOBAH-
HOE TTOCTPOCHHE.
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Beenenne

Moyenu JIMHEHHOrO MPOrpaMMHUPOBAHHS IONYYMIM IIHPOKOE pacHpo-
CTpaHEHNE IIPH PEICHUH 3a/1a4 ONTHMAIIBHOTO ITAHUPOBAHKS U YIIPABICHUS U
aHaJM3a XO3IHUCTBEHHOH amesTensHOcTH. OIHAKO, €M Mporpecc B Pa3BUTHH
MAaKEeTOB NPHKIAAHBIX obecrniedrnn 3((eKkTHBHOE BBINOIHEHUE HEOOXOIUMBIX
B])ILII/ICJ'IGHI/II‘/II, TO B IIOAT'OTOBKE MOﬂeHeﬁ JJIA peUICHUA ONTHUMHU3AIIMOHHBIX 3a-
Jlad OJJOOHOT0 Mporpecca He HabJIro1aeTcsl.

KoHeuyHo, mocTpoeHHe MOJENN YHUKAIFHOTO O0BEKTa — 3TO TBOpYECKas
paboTa, TpeOyrolas IOHUMaHHs OTPaHMYCHHUH, KOTOPBIE CIEIYeT Y4eCTh, J10C-
TOBEPHOCTH HCIOJIb3YeMBIX JAHHBIX W MOTPEOHOCTEN 3aKa3uuKa, KOTOPBIH Oy-
JIET peliaTh, KaKk MCIOJIb30BaTh pe3yiabTaThl. OHAKO, OOJBIIUHCTBO XO3SHCT-
BCHHBIX €IMHULl YHUKAJIbHBIMU HE SABJIAIOTCA U AK€ IPU HE3aBUCUMOM paspa-
00TKe Mojielieil OOJIBIIMHCTBO MEPEMEHHBIX M OrpaHnueHui OyJyT COBIAaTh.
[TosToMy 1 peanbHOrO paclupeHus chepbl IPUMEHSHUS ONTHMHU3aLHOHHBIX
MOJENeH HY)XXHO IS BCel TPYNIBI OXHOPOJHBIX OOBEKTOB KOHCTPYHUPOBATh
TOJIEKO OHY 0a30BYIO MOJENb (TeHepaTop MoJeneit).

OcHoOBHasl YacThb

IMoctpoenue 0a30BON MoOJENM HAYMHACTCS C (HOPMHUPOBAHUS TAOJIHII, CO-
JCPIKAIUX BCE BO3BMOXKHBIC UCXOAHBIC JaHHBIC U OKHUJIAa€MbIC PC3YyJIbTAaThl pac-
yeroB. JIt00oil moka3arenb MOXKET ObITb M3MEHEH KOHEUHBIM IOJIb30BATEINIEM.
Ho eciii HOpMaTUBHOMY TOKa3aTento OyJeT 3aJaHO 3HAueHHE, BBIXOJIIee 3a
pa3yMHbIe TPaHHLBI, TO JOJDKHO MOSBUTHCS COOOIICHHE O BO3MOYKHOU OIIHMOKE.
B peanpHBIX MOJEISIX BCErla MOXKHO BBIICIUTH IPYIIIBI CONEPHKATENBHO CBSI-
3aHHBIX JAHHBIX KOTOPLIC JOJIKHBI OBITH 3alaHbl COBMCCTHO. Henonnora 3ajga-
HHUS JaHHBIX 110 TaKOW rpymie TakXke JOJKHA PacKpbhIBaThCA B MpPEayIpexe-
HUM. Bo3MOXXHO 3aJjaHie BceX MCXOJHBIX MOKa3aTesel, HO JJIs JIIoOoro peasb-
HOTo O0BEKTa OIpe/ieNieHHasl YacTh IoKaszaTelell Oynet orcyrcTBoBath. CoBo-
KyITHOCTb 33JIaHHBIX ITOKa3aTeleil onpenernser nepeyeHb epeMEeHHBIX U orpa-
HUYEHHUH, KOTOpbIE NOJDKHBI BOMTH B cocTaB Moxenu. OIHAKO, eciau BpeMs
pacye€ra HE CYHICCTBCHHO, TO BIIOJHC JOMYCTUMbI B MOJCIIN l/I36I)ITO‘-IHI)Ie I1e-
pEMEHHBIE, KOTOPhIE B PELICHUU OyIyT UMETh HyJEBble 3HAUEHHs  OrpaHuue-
HUS HE BJIMAIOIINE HA PE3YyJIbTAT PCIICHU.

[TocKONBKY O CTPYKTYpe IEepeMEHHBIX M OrPaHUYCHUI KOHEYHBIH MOJIB30-
BaTellb JaXke He 00s13aH 3HaTh, TO NPU NOSBICHHH COOOLICHUS OT ITaKeTa NpH-
KJIaJHBIX NPOrpaMM 00 OTCYTCTBHH PEIICHHUS OH CKOPEe BCEro OTKaKETCS OT
UCIIONIb30BaHMs Takoil Mojenu. CrenoBaresibHO, MOSBICHUE MOJOOHOIO CO00-
LIEHUs HYXXHO CYMTaTh OMMOKOW pa3zpaboTumka OasoBoil Monenu. Ho maxe
Xopomo HpOI[yMaHHbIﬁ KOHTPOJIb MCXOAHBIX JaHHBIX HE MOXKET HUCKIIIOYUTH
HECOOTBETCTBHUSI MEXIY PACIOJaracMbIMH pECypcaMu U HKEJIAEMBIMH Pe3yilb-
tataMd. YTOOBI KOHEUHBIH IOJIB30BaTENb B TAKOW CHTYallMH MOT IIPOU3BECTH
HEoOXOMMbIe KOPPEKTHPOBKH HCXOMHBIX JAHHBIX PYKOBOACTBYSCH TOJIBKO
MOHMMaHHEM (YHKIIMOHUPOBAHUS MOJICIIUPYEMOT0 00BEKTa JOCTATOYHO MOKa-
3aTh KaKOTO MMEHHO pecypca M KaKoe KOJIMYECTBO He XBaraeT. JlonosHuTeNb-
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HBIE TIePEMEHHBIE OJDKHBI JIeJIaTh TEXHUYECKH BO3MOXHBIM BBHITIOHEHHUE JIO-
60T0 OrpaHWYCHUS MOJEIH LICHOW yXyALICHUs 3HadyeHus (yHKIuoHana. Eciu
NEepBUYHbBIC JAaHHBIE, HE COIEP)KaT BHYTPEHHHUX IIPOTUBOPEUMH TO KOHEUHBIH
TIOJTE30BATEIIb O 3TUX MEPEMEHHBIX JaXe HE y3HAeT.

B kauectBe mpumepa OJHOTHITHBIX OOBEKTOB Ul KOTOPBIX €CTECTBEHHO
co3JaBaTh 0a30BYI0 MOJIENIb BO3BMEM CEIIbXO3MPEINPHUATHS OIPEIeICHHOTO
peruoHa. Jlerko cocTaBUThH OOIIUI CIUCOK BCEX BO3MOXHBIX BUJIOB JAESITEINb-
HOCTH M HCHOJIb3yeMBIX pecypcoB. Kak mpaBmio Oomblnast 4acTb HCIHOJIB3Ye-
MBIX IIPH 3TOM MEPEMEHHBIX M HOPMATHBOB OKa3bIBAaeTCs 3a7eHCTBOBAHHON B
Ka)XJIOM pacCUMThIBa€MOM 00BbekTe. TakuM 00pa3oM HCKItOYaeTcst yOsmpo-
BaHME TPYIOEMKOW pabOThl 10 OpPraHW3allMy HUCXOJHBIX JTAHHBIX IOATOTOBKE
HOPMaTHBOB O(OPMJICHUIO pe3ysbTaToB. [IpoaymMaHHas cuctemMa orpaHuyeHni
BMECTE C HEOOXOAMMBIMH PEalIM3yeTCsl C Y4eTOM BO3MOXKHOCTEH HCIIOJIb3ye-
MOTO MaKeTa MPHUKIaJIHBIX TPOTPaMM.

[Mone3HsIit pe3ynbTaT OT HPUMEHEHUS TAKOTO ITOIX0/1a K OCTPOSHHUIO MO-
Jeneid He CBOAWTCSA TOJNBKO K OOOCHOBAHHWIO NEPCHEKTUBHOTO IuIaHa. Perpo-
CIEKTHBHBINM aHAJIN3 MO3BOJISAET BHIIBUTH MPOTUBOPEUHS B OTUETHBIX JAAHHBIX,
KOTOPBIE PacKPBIBAIOTCS TOJBKO MPU COBOKYIHOM aHaIM3€ OOJIBIIOro 00beMa
JaHHbIX. [Ipr 5TOM MOXHO OOHApYXKUTh U HE MOJIHOCTBHIO MCIOJIb30BAHHBIE pe-
CYpCHI pocTa Mpou3BOJACTBA. Kak MpenMMyImecTBO aBTOMATH3MPOBAHHOTO MO-
CTPOEHHMSI MOAEJEH ClelyeT 0c000 BBIACINTh U BO3MOXKHOCTH CPaBHEHUS 3(-
(hEeKTHBHOCTH HCIIOIB30BAHHS JOCTYIHBIX PECYPCOB PA3HBIMH XO35HCTBEHHBI-
MU €IMHULIAMH, YTO MO3BOJIIET OL[EHUTh KauecTBO ympasieHus umu. [Ipu He-
3aBUCHMOM DPa3palOTKe YHHMKAJIBHBIX MOJiesieii 0OBEKTOB COINOCTAaBJICHUE pe-
3y/lbTAaTOB PACYETOB OYJET HE BIOJIHE KOPPEKTHBIM.

3akia04yeHue

Pa3paboTtka 0a30BOHf MozenM Uil COBOKYITHOCTH OJHOPOAHBIX OOBEKTOB
CIIOKHEE, YeM Pa3pab0TKa MOIENIN KOHKPETHOTO 00BEKTA, HO 3TO PEaIbHBIN ITyTh
UCIIONB30BAaHNSI METOJIOB ONTHMAJBHOTO YNPABIECHHS XO3SHCTBEHHOW JEATEIb-
HOCTBIO0. Tor/1a KOHEYHBIH OJIB30BATENh MOXET COCPEIOTOUUTHCS Ha COAepKa-
TEJIbHOM SKOHOMUYECKOM aHaJIi3€e, KOTOPHIHM TPy JHO aBTOMaTU3UPOBATh.
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Annomayus. CTaTbsl NMOCBSIICHA IIEPCIIEKTHBAM HCIIOJIB30BAHUS TPEXMEPHBIX
KOMIBIOTEPHON BH3yaIU3alUH IIPH UCCICOBAHUH HAHOCTPYKTYP.
Abstract. The article is devoted to the prospects for the use of three-
dimensional computer visualization in the study of nanostructures.
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Introduction

After the discovery of the nanoworld, scientists found that molecules in na-
ture can be very different from each other, which provides such a diversity of
matter in the world. Simple molecules consist of two or three atoms, however,
there are those that contain thousands of atoms connected to each other in a
complex sequence (for example, a rubber molecule consists of approximately
75 thousand carbon atoms and 100,000 hydrogen atoms). The shape of the
molecules can be just as diverse: some of them are long threads, others -
twisted spirals, and others are rolled into a ball, resembling a soccer ball [1,2].

Main part

There are many different ways to classify nanoobjects. V.V. Eremin classi-
fies nanoobjects by dividing them into two major classes — solid and porous
(Fig. 1). The complexity of conducting a physical experiment with nanoscale
objects is determined by the following factors [3]:

» The colossal difference in scale between objects of the ordinary world
and objects of atomic scale makes extremely difficult experimental research in
the field of nanoobjects. The information obtained in experiments with atomic
resolution is increasingly indirect, and the experiments themselves often do not
allow to obtain sufficient information about complex nanoscale systems, con-

517





