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Presented a special course aimed at mastering the students basic knowledge of the possibilities

and limitations of computer simulation in general and in condensed matter physics and chemistry in

particular. A review of methods and algorithms for simulation of atomic structure and physical

properties of materials, such as Monte Carlo and molecular dynamics and their modifications.

Consider the examples of application of these techniques to describe the atomic structure and the

wide range of physical properties of condensed matter (crystals, amorphous materials, liquids, dense

plasma). A review of methods for calculating the interatomic forces, including energy methods and

calculations of effective Hamiltonians. Practical lessons on a special course include assignments for

students to model a number of micro-and macroscopic properties and tasks for programming methods
for calculating the properties of the simulation results.

OcHOBHBIE 00J1aCTH PUMEHEHUS] KOMIIBIOTEPOB — 3TO HH(OPMAIIMOHHBIE CHCTEMBI M CPECTBA
KOMMyHI/IKaHI/II/I; aBTOMAaTHU3alusI U praBJICHI/IC paBHI/I‘-IHI)IMI/I BUIaMU quOBeqCCKOﬁ JACATCIIBHOCTH,
MaTeMaTHYECKOE MOJICIIMPOBAHKIE OOBEKTOB U TIPOIIECCOB Pa3HOOOPA3HON PUPOIBI.

Otu Tpu chepsl MPUMEHEHUS BBIYUCIUTEIHPHON TEXHUKUA HEPA3JCIUMbI, U UX JTATbHCUITUN
CHUHTEC3 HCI/I36C)KGH. CDaKTI/I‘-IeCKI/I MBI BCECra B TOI\/JI NN I/IHOI71 CTCIICHU UMEEM ACJI0 CO BCEMHU TpCMSI
chepamu.

CJ'IeIlyeT FOBOpI/ITL [0) HCI/I36€)KHOCTI/I HpI/IMCHCHI/IE[ BBIYUCIINTCIIBHOT O 3KCHCpI/IMCHTa B CaMbIX
pa3JII/IT-IHI)IX O6J'IaCT$IX HaYKI/I U TCXHUKH. OHI)IT IIOKAa3bIBA€T, 4YTO METOA MaTECMAaTHYCECKOI'O
MOJICTTUPOBAHUSL COCAMHSICT B ce0c MPEUMYIIeCTBA TPATUIIMOHHBIX TCOPETHUSCKUX U
BKCHepI/IMeHTaHBHBIX METOOO0B HUCCIICIOBaAHUA, CI/IHTG3I/IpyeT 3HAHUSA U YCI/IJ'II/ISI quHBIX pa3J'II/I‘IHI>IX
CHEIUATBLHOCTEH, CTUMYIUPYET (yHIaMEHTAIbHBIE HCCIEIOBaHUS, YACHICBISET W YOBICTpSET
HHUOKP.

Uro Takoe BBIYMCIUTENBHBIN 3KCHEpUMEHT? SIApo BBIYMCIUTENBHOIO HKCIIEPUMEHTA
COCTaBJISIET TpHaaa "MOJENb — aITOPUTM — MporpaMma’’, a CyIIHOCTh €T0 JIydIlle BCero MOHATh Ha
npuMepe 3a1ad GU3NKU U XUMUHU. 11 CTyIeHTOB HE0OXOJUMO J1aTh CUCTEMAaTHYeCKHUe 3HaHUS O
BO3MOXHOCTAX U OFpaHI/ILIeHI/Iﬂ HpI/I HUCITIOJIB30BAHUHN BBIYUCIUTCIBHOTO BKCHCpI/IMeHTa BOO6HIC U B
¢u3MKe M XMMHUU KOHJEHCHUPOBAHHOTO COCTOSIHHUS B 4YacTHOCTU. W310XHUTH 0030p METONIOB U
QITOPUTMOB MOJIETTMPOBAHUS ATOMHOU CTPYKTYPHI M (PU3MUECKUX CBOWCTB MaTepUalIOB, TAKMX Kak
MeTosibl MonTte-Kapino u MonexkynsipHas JUHamMHKa M UX Moaudukanuu. PaccMoTpeTs nmpumepsl
MPUMEHEHUS 3TUX METOJOB ISl ONMHUCAHMS aTOMHOM CTPYKTYpPHI U IIMPOKOTO Kpyra (pu3m4ecKux
CBOMCTB BEIIECTB B KOHJIEHCUPOBAHHOM COCTOSIHUH (KPUCTAJUIbI, aMOp(HbIE MaTepuabl, )KUAKOCTH,
TUIOTHAS I1a3Ma). [I0CKOIbKY METO Bl MOJICITMPOBAHHS TPEOYIOT 3HAHUS XapaKTepa MEKUYaCTHIHOTO
B3aUMOJICHICTBUSI B HCCIEAYEMBIX CHCTEMax, HEOOXOIMMO JaTh 0030p crocoOOB WX pacdyeTa,
BKJIOUAsi HHEPreTHUecKhe MeETOJbl U pacueThl 3()(PEeKTUBHBIX TaMuiIbTOHHAaHOB. Kpome TorO,
ClIeIyeT OINHCaTh BO3MOXKHOCTH OoJiee TIyOOKOro aHajw3a JaHHBIX MOJICIIHPOBAHUS ITYyTEM
CTaTUCTUKO-TEOMETPUYECKOT O aHAIN3a ATOMHOM CTPYKTYPBI METOIAMH MHOI'OTpaHHUKOB BOopoHOT0
W CUMILIEKCOB [lemone.
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CoaeprkaHue crerKypcea:

1. Bsenenue
2.  BpluucnuTenbHBIE 3KCIIEPUMEHTHI B PAa3IMUHBIX 00JaCTAX HAYKH U TEXHUKH.
3. B03MOXHOCTH MaTeMaTHYeCKOro (KOMIIBIOTEPHOT0) MoenupoBanus (MM) B pusuke u
XUMHU KOHJIEHCUPOBAHHOT'O COCTOSHUS.
4.  Meronsl MOJAETHPOBAHUS ATOMHOW CTPYKTYpHl M (U3UKO-XUMHUYECKHUX CBOMCTB
MaTEepUasoB.
4.1. wmeron Monte-Kapno (MK).
4.2. wmeron MonekynspHoit nuHamuku (M/]).
5. MeTtoapl pacueTa NOTEHLIMAIOB MEXYACTUYHOIO B3aUMOAECUCTBUSA I MOJIECIUPOBAHUS
1 YUCIICHHBIE METO/Ibl pacueTa aTOMHON U JIEKTPOHHOM CTPYKTYPBI:
5.1. BbluncieHuss HPQPEKTHBHBIX NOTEHIMAJIOB: AMIMPHUUECKUE METOJbI, METOJ
IICEBJIONIOTEHIIMAIIA (MOAEIBHBIN U alPUOPHBIN);
5.2. npubmmwkenue 3pGEKTUBHON CPEIbl U METO/I MOTPY>KEHHOTO aToMa;
5.3. CTaTHCTUKO-TEOMETPUYECKHH  aHATU3  aTOMHOHM  CTPYKTYphl  METOJaMHU
MHOTOrpaHHUKOB BopoHoro u cumiiekcoB Jlenoxe.
6. 3amaHus MO MOJEIMPOBAHWIO W 3aJaud Il MPOTPAMMHUPOBAHHUS METOJIOB pacyera
CBOMCTB 110 pe3yiaprataM MM
7. CeMHHaphbl U KOJJIOKBUYMBI.
8.  3ammTa KypCOBBIX padoT.

I[IpumMmepHBIE 3a0aHUs JUI KYPCOBBIX pPaldoT.
1. PeanuzoBars anroputm M/] i 1BymepHoii cuctemsl U3 64 yactuil

2.  Peamm3zoBate anroputM MJI m1s TpexMepHO# cucteMsl U3 128 yacTuir

3. Hcnonesys nporpammy M/I, Beruncauts @PP u pynkiuio Ban Xoaa.

4.  Bpruucnuth ko3¢ unpest camoaupdysun no faHasM M1 o kBajpaTe CMEICHHS.

5.  Bpumcouts kodxpduuueHT camoauddy3uu MO  aBTOKOPPENSLIUOHHOW (YHKIHU
ckopoctu Merogom M/I.

6. MoaenupoBanue OpOYHOBCKON TMHAMHKH ITPU OCTOSHHON TeMmepatype i JIenHapa-
JI>KOHCOBCKOM CUCTEMBI.

7.  Peamuszosate anroput™m Metponoiauca MK.

8.  PeammusoBatp anroput™m Bo3BpaTtHoro MK.

9. Monens U3unra merogqom MK.

10. Ilepxomsmust meroqoM MK M ee mpuMeHeHHe A OLEHKH 3JEKTPONPOBOIHOCTH,
CKOPOCTH XMMHUYECKON PEAKIUH U T.II.

11. Poct ¢pakTanbHBIX CTPYKTYp, TEHEPUPOBAHHBIX CTOXaCTHYECKUM 00pa3oM.
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This article connected with the problem of informatization of science and education. In Russia,

there is a network of «centers for collective use of scientific equipmenty. These centers are designed

to provide access to a wide range external users of unique equipment, including undergraduate and

graduate students for educational purposes. Due to the development of high technologies and

automated systems the interactive automated information system has been decided to create. It will

be Internet portal where any potential user might find required unique scientific equipment or

services and to contact the appropriate center. In addition, the system will collect a unique date
information about scientific equipment base of the Russian Federation for government.

HayuHno-uccienoBatenbckass U 0o0pa3oBaTelibHAsl JEATEIBHOCTh SIBISIOTCS OJAHUMU U3
BaXHEUIIMX cdep oOrecTBeHHON ku3HU. OJHUM U3 MOAXO0J0B K Pa3BUTHIO ATHX cdep SBISETCS
nHpOpMAaTH3aLUs HAYIHOU U 00pa30BaTEeIbHOM e TEILHOCTH.

KittoueBbIM 3BeHOM Hay4HON UHQPACTPYKTYPHI ABISIOTCS UCCIEN0BATENLCKOE 000pyI0BaHNE
Y KOMILIEKCHI. B cuily BBICOKOI cTOMMOCTH MPUOOPOB U crieln(PUKH PEIIaeMbIX HCCIIEI0BATENbCKUX
3aJ1a4 oco0oe 3HaueHue npuodpeTaeT odecredeHre opraHu3ausiMu — IepKaTesIIMU 000pyA0BaHUS
JIOCTYTa K HEMY IIHPOKOT0 Kpyra BHELIIHUX I10JIb30BATENEH, B TOM UUCIIE CTY/IE€HTOB U aCIIUPAHTOB.
B »Tux nensx co3gaHa M QyHKUMOHHPYET CETh LEHTPOB KOJUIEKTUBHOTO MOJb30BAaHUS HAYYHBIM
obopynoBanueM (nanee — LIKII). Oxnoii u3 ocHoBHBIX 1ene co3aanust LIKII sensercs obecnieuenne
IIPOBEACHUS MCCIICIOBAHNUMN, UCIIBITAHUA U U3MEPEHUI 3aMHTEPECOBAHHBIM ITOJIB30BaTEIAM. TaKxke
HEMAJIOBXHYIO pOJIb WIPaeT MpOLECC NpPeNoCTaBiIeHUs 00pa3oBaTeNbHBIX YCIYyr Ha JaHHOM
000pyI0BaHUH.

[Tonp30BaTensiMu MOTYT SABIATHCA KakK MpPEICTaBUTENN 0a30BOM OpraHu3allUy LIEHTPA, TaK U
BHEIIHUE 3aKa3yukd. VIMEHHO 1 BHEMIHMX II0Jb30BaTelIel KpaillHe 3aTpyJHEH JOCTyl K
Heo0X0IUMOMY OOOpYIOBAaHUIO, COCPENOTOYEHHOMY B OOBEKTaX HAy4yHOW HH(PACTPYKTYPHI.
[Ipouecc moucka, CBA3M M IEPErOBOPOB C BIlaJelbllaMd OOOpyHOBaHUS TpeOyeT OOJbIINX
Tpyao3aTpaT U «OyMa)kHOM BOJIOKHTBI», UTO SIBJISETCS TOPMO30M O0pa30BaTeIbLHOrO Mpolecca,
Hay4HBIX HCCIICIOBAHUN U Pa3padbOTOK.

B cBs3u ¢ pa3BUTHEM HAyKOEMKHX TE€XHOJOTMHM M aBTOMaTHU3WPOBAHHBIX MH(DOPMALIMOHHBIX
CUCTEM HaWJE€HO pellleHHue 3TOH NpoOJieMbl B CO3JaHUM HHTEPAKTUBHOM aBTOMAaTHU3MPOBAaHHOU
nHpopmanronHoi cucreMbl. AMC mno obecnedeHnto pabOThl CETH LEHTPOB KOJUJIEKTHBHOIO
nonb3oBanus Poccuiickoit denepanuu OyaeTr pasmemnieHa Ha WHTepHET-TIopTaie, 4TO MO3BOJUT
MOJIO/IBIM HCCIIEIOBATENIM, CTyJIEHTaM W aclUpaHTaM, HAay4YHbIM U Hay4YHO-TIEaroruuyecKuM
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