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I. AHHOTAIIUA
1. leap n 3aga4y AMCUUILIMHBbI
[lenbt0 OCBOEHUA JUCIHUIUIMHBI SABJISETCS 3HAKOMCTBO C COBPEMEHHBIMU
METOJJaMi  KOMIIBIOTEPHOTO  MOJCJIIMPOBAHMS, BKIIOYAash TEPBONPUHIUIIHOEC U
aTOMHCTHYECKOE MOJCIMPOBAHMUE, TMpEekaAe Bcero, Metoabl Monte-Kapino u
MOJICKYJISIPHOM JTMHAMUKH, OBJIaJieHHe 0a30BBIMH HaBBIKAMHU peaM3allMi YKa3aHHBIX
METOJIOB MPUMEHHUTEIBHO K UCCICHOBAHUIO KPUCTAITMYECKUX U aMOP(HBIX TBEPJbIX
T€JI, B TAK)KE TBEPJIbIX HAHOYACTHIL U TBEPAOTEIBLHBIX HAHOCUCTEM.
3amagaMu OCBOCHUS JUCIUILINHBI SIBISIOTCS:
® 3HAKOMCTBO C OCHOBaMHM METOJIOB MOJCIUPOBAHUS U PA3HOBUIHOCTSIMHU
MOJICTIMPOBAHUS, OTBEYAIOIIMMHU PA3JIMYHBIM YPOBHEM HMUTAIIMUA HUCCIEAYyEMOMH
CUCTEMBI: YpPOBHIO DJIEKTPOHHON CTPYKTYpPhl, aTOMHUCTHYECKOMY YPOBHIO,
KOHTUHYAJIbHOMY YPOBHIO;
® W3YYCHHME OCHOB METOJO0B CTAaTHUCTUYECKOTO U  JICTEPMUHUCTUYECKOIO
moaenupoBanus (Monre-Kapiio u MosiekysipHast JTHHAMUKA));
® 3HAKOMCTBO C MporpaMMaMH, NpPEeIHA3HAYCHHBIMH ISl MOJCIUPOBAHUS
HAHOCHCTEM U BBINOJHEHUE 3aJaHMii, CBS3aHHBIX C MCIIOJIH30BAHUEM JTHUX
IPOTPaAMM.
e (OCBOEHHE HEKOTOPBIX IPOrpaMm sl 00pabOTKU pe3yabTaTOB ATOMUCTUYECKOTO

MOACIUPOBAHUA.

2. Mecro nucuuniannsl B cTpykrype OOII

Hucrunnuaa MojaenupoBaHue TBEPIAOTEIbHBIX CHUCTEM OTHOCUTCS K bioky 1.
JTUCHUTUIMH 00s3aTeIbHON YacTH y4eOHOro IIaHa.

Metonpl ¥ METOHOJIOTHS  MOJECIUPOBAHMS, BKJIIOYAs  KOMIIBIOTEPHOE
MOJICJINPOBAaHUE, BCE IIUPE HCIIOJB3YIOTCS B HAayKe M TEXHUKE, B TOM YHUCIIE B
r'yMaHUTapHbIX Haykax. B paMmkax JaHHOTO CIElKypca paccMaTpuBaroTCs 0Oa30BbIC
MOHATHUSI TEOPUU MOJECIUPOBaHUS (OpUTHMHAN, MOJENb, YOPOIIEHHAs MOJIEIb,
roMoMopgHasi MOJENb U JAp.). DTU MOHATUS U3y4alOTCs HA CEPhE3HOM HAYYHOM YPOBHE

B KUOEpHETHKe, T.e. HayKe 00 YINpaBJIE€HUWU B CIOXKHBIX cucTeMax. M3ydenwe 3Tux



BOIPOCOB MMEET OOJbIIOE 3HAUCHHE A (POPMHUPOBAHUS Y CTYJEHTOB METOAOJIOTHH
COBPEMEHHOT0 HAYYHOI'O MCCJIEJIOBaHUS, a Takke I (POPMHUPOBAHUS Y HUX HAYYHOTO
MHpOBO33peHus. 1loMUMO 0a30BbIX MOHATHM M KOHUEMLIMN W3JIararoTcs OCHOBBI JIBYX,
HanOoJiee IIUPOKO TMPHUMEHSIOMIMXCA TOAXOJAOB K  MOJCITUPOBAHUIO  ATOMHO-
MOJIEKYJIIDHBIX CHCTEM — AaTOMHUCTUYECKOTO W IEPBONPUHIMIIHOIO MOJAEIMPOBAHUS, a
TaKK€ JIByX OCHOBHBIX METOJOB AaTOMHUCTHYECKOTO MOJICIIMPOBAHUSA: METOJ0B MOHTe-
Kapio n MonexynsipHOr JUHAMUKHU.

JlaHHplld  Kypc TecHO cBszaH ¢ pazgenamu  «KBaHTOBasg — MeXaHMKay,
«TepMoauHaMuKa M cTaTUCTHYECKas (PU3MKa» Kypca TEOPETHUUYECKON (PH3UKH, a TaKKe C
PSIOM CHELKYPCOB, CBA3AHHBIX € (PU3MKOW KOHJEHCHUPOBAHHOTO COCTOSIHUS BELIECTBA U
KpucTauorpadue.

OcBoeHue AUCUUIUIMHBI OyneT BOCTPEOOBAHO TMPU  BBINOJHEHUH HAy4HO-
HCCIIE/IOBATENILCKOW PabOThl M MPOXOKACHUM O3HAKOMUTEIbHOM W MperUIIOMHON
NPaKTUKH.

JUis  ycnemHoro OCBOEHHMs Kypca JOCTaTOYHO 3HAHUW M HABBIKOB,
copMHUpOBaHHBIX B OakalaBpuaTe NpU H3YYEHUM KypcOoB OOLIEW M TEOpPETUYECKOU
¢u3uku. bynet Takxke npeaycMOoTpeHa BO3MOKHOCTh YCIIEIIHOTO OCBOCHHUS Kypca JIMIaMU

C TEXHUYECKUM 00pa30BaHUEM.

3. O0beM aucHUIUIMHBI: 4 3adeTHBIX enuHMIB], 144 akageMHYecKHX daca, B
TOM YHCJIE.
KOHTAKTHAasl ayJAUTOpHas padoTa: jekiuu 26 9acos;

camMocTosiTe/IbHasi padora: 118 yac, B TOM uncie KOHTpOJIb 27 4acoB.

4. Ilnanupyemblie pe3yJbTaTbl 00y4eHUS IO JUCHUILINHE, COOTHECEHHbIE C

IUVIAHMPYEMbIMHU Pe3yJbTATAMH OCBOCHHA 00pa30BaTeJIbHOM MPOrPaMMbI

IInanupyemvie pe3yromamel 0coeHus IInanupyemvle pe3yromamsi 00y4eHuss no OUCYUnIUHe
0b6pazosamenvHol NPOCPAMMbl

(hopmupyemvle komnemenyuu)

YK-2.Cnocoben ympaBisath npoekroM Ha | YK-2.2. Pa3pa0arhiBacT KOHIICIIIUIO TIPOSKTa B
BCEX JTarax ero »XKU3HEHHOTO IMKJIa pamkax 0003Ha4eHHOW TMpoOieMbl: (Gopmynaupyer




1neiab,  3a7add, OOOCHOBBIBACT  AKTYaJbHOCTH,
3HAYUMOCTb, OXHUAAEMbIE PE3yJIbTaThl U BO3MOKHBIE
chepbl UX TPUMEHEHUS,

YK-2.4. OcymiecTBisier MOHUTOPHUHT xoJa
peanu3aniy TMPOEKTa, KOPPEKTUPYET OTKIOHEHHS,
BHOCUT  JIOTIOJIHUTENbHBIC WM3MEHEHUS B  IUIaH
peanu3anuu IPOEKTa, YTOYHSIET 30HBI

OTBCTCTBCHHOCTH YYAaCTHUKOB IIPOCKTA.

OIIK-1. Cnocoben MPUMEHSTH
(dbyHIaMEHTaIbHBIE 3HAHWS B 0O0OJACTH
bu3ukn W paaMoPU3UKU UL PEIICHHS
HAYYHO-HMCCIIEJOBATEIIbCKUX 3a/1a4, B TOM
qHCIe B chepe MeIarOrHYeCKOM
JeSTebHOCTH

OIIK-1.1. d®opmMynupyeT CcaMOCTOATEILHO HAy4HO-
MCCJIEIOBATENbCKYIO 3a7auy U IUIAHUPYET 3Tallbl €e
BBITNIOJTHEHMSI, ONTUPAsACh Ha (yHIaMeHTalbHbIE 3HAHUS
B o0acT (pU3MKH U pagroU3NUKH;

OIIK-1.2. BpimogHseT NOCTAaHOBKY SKCIEPUMEHTA
W/WIN TIOCTPOEHHE alNropuTMa IS MOJEIUPOBAHUS
buznyecKux TMpOLECCOB B paMKax pealu3alnuu
HAy4YHO-HCCIIEI0BATENbCKUX 3a]a4

OIIK-3. CnocobeH npuMeHsTh COBPEMEHHBIE
nH()OpPMAIMOHHBIC TEXHOJIOTHH,
UCIIONIb30BaTh  KOMIBIOTEPHBIE CETU U
MIPOrpaMMHBIE TIPOYKTHI IJIsl PEIICHUS 3a/1a4
npoecCHOHANLHOM IS TENLHOCTH.

OIIK-3.2. IlpuMeHsieT COBpPEMEHHbIE IPOrpaMMHBIE
NPOAYKTHl JJIsl aHainM3a U O0OpabOTKH pe3ybTaToB
HAyYHOU JESTEIbHOCTH.

5. ®opMa nNpoMeKYTOYHOM ATTECTALMU M CeMeCTP IMPOX0KACHUSA

DK3aMeH B 3 ceMecTpe.

6. SA3bIK NMpenogaBaHusA. PyCCKUI.




1. Conepxxanue IMCHMIIMHBI, CTPYKTYPHMPOBAaHHOE N0 TeMaM (pa3gesiaMm) ¢

YKazaHue€M OTBCACHHOI0O Ha HHUX KOJIUYECTBA aKaJCMHUHYCCKUX YaCcOB U BHU/I0B

Y4eOHbIX 3aHATHH.

1.l cTyAeHTOB 04HOI (pOpMBI 00yUeHHS

VYyeOHast mporpaMma — HAaMMEHOBaHHUE Pa3/IeioB U TEM Bceero Konrak | Camocros
(dac.) | THas pabora TeIbHas
(gac.) pabora, B
TOM YHCJIC
Kontpous
(dac.)
Jlekuun
B T.4.
I1I1
1. Benenue 2 2 0
2. TeopeTndeckue OCHOBBI MOACIUPOBAHUS. 2 2 0
3. OcHOBBI (PM3HYECKOTO MOJICITHPOBAHMS. 5) 4 1
4. OCHOBBI CTATUCTUYECKOT'O MOJICIIMPOBAHUS 16 2 14
5. Merong Monrte-Kapno B ¢usnke KOHIEHCUPOBAHHOTO | 32 4 28
COCTOSTHHSI
6. MeToa MOJIEKyIIpHOU JMHAMUKH. 58 8 50
7. OCHOBBI IEPBONPUHLIMITHOTO MOJEIUPOBAHMUSL. 29 4 25
DK3aMeH 27 27
NUTOIrO 144 26 91
Conep:xkanue TeM (pacumndpoBKa pa3aesion)
1. BBenenue
MecTto MoOJenUpoBaHWS B METOJIOJOTMM HAaydyHOro TBopdecTBa. CBs3b

MOACINUPOBAHUA C BBIYUCIIHUTCIBHBIM OKCIICPUMCHTOM. KJ'IaCCI/I(l)I/IKaI_II/IH METOO0B

MOJCINPOBAHUA: MAaTCMATHYCCKOC U (1)I/ISI/I‘I€CKOC MOJCINPOBAHUC N UX B3aUMOCBA3b.

JIBa ciydasi MaTeMaTHYECKOTO onmucanus cucteM. [loHsaTne o kubepHeTHKe Kak Hayke,

00 yIpaBJEHUU B CIOXHBIX CUCTEMaX U €€ MECTO B TEOpUU MojenupoBanud. [Ipunumn

I/I30M0p(1)HOCTI/I MaTEMAaTHYCCKHUX MOI[GJ'IGI\/JI Ppa3In4YHbIM (I)I/ISI/I‘-IGCKI/IM SBJICHHUSAM.

[TpuMepsl: TepeHOoC UMITYJIbCa, IEPEHOC TEIIa, IEPEHOC MACCHI, IEPEHOC 3apsia.

Knaccudukanus mateMaTH4eCKUX MOJENEH: HKECTKUE (IeTEPMUHUPOBAHHBIE MOJEIIN),

BEPOATHOCTHbIE MojJenu (Merong MounTte-Kapno).

CCTCCTBCHHBIX M T'YMAHUTAPHLIX HAyKaX.

MeToabl

MOACIMPOBAHHUA B




2. TeopeTnueckue OCHOBbI MOAEJTMPOBAHUS.

O000uIeHHOE TMOHUMaHUE JABWXKEHUS B KuOepHeTHke. COCTOSIHME CHCTEMBI.
ITpocTpancTBO cocrosinuii. [lapamerpsl cocTostHUM (KOOpAUMHATHI cucTeMbl). [loHsATHE O
¢dazoBom mpoctpaHcTBe. [IpuMepbl NBIKEHUS: MEXaHUYECKOE JIBIKEHUE, U3MEHEHUE
CBIPbEBBIX 3aI1aCOB, U3BMEHEHHE CYMMbl Ha OaHKOBCKOM cueTe. OpuUruHaiI U MOJENb.
[Tpumepsl cxonactBa (1Moa00Ms): BHEIIHEE CXOJCTBO, CXOACTBO CTPYKTYpPBI, CXOJICTBO
noBeneHus. «YepHslii sumk». [loHsTHe 00 H30MOpQHBIX cHUcTeMaX. YMPOIICHHAs
Mozenb. CUCTEMBI-aHAIOTH. AHAJIOTOBBIE BBIUMCIUTENIBHBIE MAIIWHBI U YCTPOMCTBA.
OOmuit moaxoa K pa3pabOTKe KOHKPETHBIX MOJENEH, MHOTOCTYNEHYAThId MOAXO:
ONKMCAHUE HCXOJHOM CHUCTEMBI W BBIICJIIEHHE OCHOBHBIX MAapaMeTpoB (OpPUTHHAN),
NOCTpOCHUE (pu3Mueckor Mojaenu, GOopMyJIUpPOBKa 3aMKHYTOM MaTeMaTH4YecKOM
MOJENH,  NOCTPOCHHE  QITOPUTMUYECKOM  MOJENIH,  YHCICHHAs  MOJEIb,
IIPOTPaMMHUPOBAHUE, OTJIAJIKA U IIPOBEPKA C YTOUHEHUEM BCEX YPOBHEW ONMCAHUS.

3. OcHOBBI PU3HYECKOT0 MOAETMPOBAHMS.

Teopusa mogoOus Kak TeOpeTHYecKass OCHOBA (PU3MYECKOTO MOECIHPOBAHUSL.
Kputepun nogobuss m ux coorHomieHus. Teopema momoOusi: HEOOXOJUMOE YCIOBUE
noaodusi, aocraroyHoe ycioBue mnoaodus, II-reopema bykunrama. IIpoGnemsl
yCTOMUMBOCTU (pu3ndeckux mojeneil. [Ipumepsi.

4. OCHOBBI CTATHCTHYECKOTO MOAeupoBanns (Meroga Monte-KapJo).

Teopernueckne ocHOBbI MeToaa Moure-Kapno. Ilonstue o reHepartope
[ICEBAOCIyYanHbIX 4ucen. PaBHOMEpHOe pacmpenesieHue  I0CIEA0BaTEIbHOCTH
CIIy4YalHbIX BenW4MH. [IpocTeiimme 3a1a4M CTaTUCTUYECKOTO0 MOAENIUPOBaHUsA. Meton
MomnTte-Kapiio B BBIYMCIUTENBHONM MaTeMaTUKE, pACUET ONPEAEIEHHOIO MHTErpajia 1o
Merony Monte-Kapno. [Ipumep BbrmclieHUs BUPHAIBHBIX KOA(GOUIIMEHTOB BBICIIIUX
MTOPSKOB.

5. Meroa Monrte-KapJio B craTuctuyeckou pusuke.

Kpatkue cBenenus o merone ancamOmueit ['m66ca. OCHOBHBIE CTAaTUCTUYECKUE
ancamOnu. [lpuHuuMnuanpHas cxemMa pacueTra KaHOHUYECKHX CPEJAHHMX BEJIMYUH TI0
Merony Monte-Kapno. Cxema Metpononuca. Mapkosckue nenu. Ilepuogmueckue

rpaHnnyHble yciaoBusi. Boamoxuoctu metona Monte-Kapiio.



6. MeToa MOJIEKYJISIPHO TMHAMUKH.

[loHATHE O MPUMEHEHUN METOJA MOJIEKYJISIPHOM TMHAMUKHU B TEOPUU KUIAKOCTEH,
¢u3uke TBEpaOro Tena M (U3MKE HAHOCUCTEM. TeopeTHyecKue OCHOBBI METO/OB
KJIACCUYECKOM M KBAaHTOBOW MOJIEKYJSIDHOW JWHAMMKHU. J[Ba BapuaHTa MOJIEKYJIIPHOU
OMHAMMKM ~ (aguabaThyeckas W M30TEpPMUYECKass MOJIEKYJSIpHas  JTUHAMHKA).
CoBpeMEHHOE  COCTOSIHUE  aTOMHCTMYECKOTO  MOJEIMpPOBaHUA B 00JacTH
MOJEIIUPOBAHUS MAJBIX OOBEKTOB M MAKPOCKONMYECKUX CUCTEM. ODKBUBAJIEHTHOCTb
MeTo10B MoHTe-Kapiio 1 MOJIEKyIIpHOM JUHAMUKH. DProandeckas TeopeMa.

7. OCHOBBI NEPBONPUHLUMITHOI0 MOJCJTUPOBAHMS.

PasznuuHbple anrOpuTMBl MOJEIMPOBAHUSA W3 MEPBBIX NPHUHIUIOB. Meton

(GyHKIIMOHAJIA 3JEKTPOHHON IUIOTHOCTU M €r0 IPUMEHEHUE B (PU3UKE TBEPIOTO Teja U

(u3uKe MabIX 0OBEKTOB.

I11. O0pa3oBaTenbHbIE TEXHOJIOTHH

Y4eOHast mporpaMmmax- Bup 3anstus OO6pa3zoBaTenbHBIC TEXHOJIOTHU
HaVMEHOBAHUE Pa3/IesIOB U TEM
1. BBenenue Jlekuun 1.13noxenue TEOPETUYECKOTO Marepuaia
(mpe3eHTarus)

2.Pemrenne 3amau

3.CaMOCTOATENbHOE HU3YYEHUE TEOPETUUYECKOIO
Marepuana

4. Penienne MHAMBUAYaIbHBIX 3a7a4

2. Teopernueckue  OCHOBHI | Jlekuun 1.U3noxenne TEOPETUYECKOTO marepHaia
MOJEIIUPOBAHUS. (mpe3eHTanus)

2.Pemenue 3amau

3.CaMOCTOSATENbHOE HW3YYEHHE TEOPETHUYECKOIo
marepuaia

4. Perienne MHIMBUIYAIBHBIX 3324

3. OcHoBBI ¢usnueckoro | Jlexkuu 1. U3noxeHue TEOPETUYECKOTO MaTepHuala
MOJICIUPOBAHMUSL. (mpe3eHTaIuN)

2.Pemenue 3aga4

3.CaMocTOSITENbHOE H3YUYEHUE TEOPETHYECKOIO
Marepuaa

4. Perienne MHIUBUIYATIbHBIX 33124

4. OcHoBBl crartuctTudeckoro | Jlekuuu 1.U3noxenne TEOPETUYECKOT O MaTepuaia
MOJEIINPOBAHUS (mpe3eHTanus)

2.Pemenue 3anau

3.CaMOCTOATENBHOE HW3Y4YEHUE TEOPETUYECKOIO
MaTepuaia




4.I'pynmoBoe  pemienne  3aaad.  S.Pemenue
WHIWBUIYAIbHBIX 33129
6.adopmanronnsie (¢ poBHIS)
7. I'pOBBIE€ TEXHOJIOTHH
5. Merog Monte-Kapno B | Jlekuuu 1.A3noxenue TEOPETUYECKOTO Marepuana
busnke KOHJICHCUPOBAHHOT'O (npe3enTarus)
COCTOSIHUS 2.Pemienue 3agau
3.CaMOCTOATENbHOE HW3YYEHHE TEOPETHUECKOIO
MaTepuaia
4.I'pynnoBoe  pemienue  3agad.  S.Pemenue
WHAUBUAYaAIbHBIX 33/1a4
6.Mudopmannonnsie (udpoBwIe)
7. UrpoBbl€ TEXHOJOTHH
6. Meron MOJIEKYJIsIpHOH | Jlekuuu 1."U3noxenue TEOPETUYECKOTO Marepuana
JTUHAMUKH. (mpe3eHTarus)
2.Pewienue 3a1ay
3.CaMOCTOATENbHOE HW3YYE€HHUE TEOPETHUECKOTOo
MaTepuaia
4.I'pynnoBoe  pemenve  3agad. S.Pemenue
WHIUBUIyaJIbHBIX 33]1a4
6.apopmanonHble (IU¢POBHIS)
7. UIrpOBBIE€ TEXHOJIOTHHU
7. OcHOBHI TiepBonpuHIMIHOTO | Jlekuuu 1.U3noxenue TEOPETUIECKOTO MaTepuaia
MOJEIIUPOBAHUS. (mpe3eHTanus)
2.Pemenue 3agau
3.CaMOCTOATENbHOE H3YYEHHUE TEOPETHUECKOIO
MaTepuaia
4.I'pynnoBoe  peuieHue  3agad.  S.Pemenue
WHAWBUAYaAIbHBIX 33/1a4
6.Mupopmanronnsie (1udpossie)
7. I'poBbI€ TEXHOJIOTUHU

IV. Ounenounble MaTepuaJbl VISl MPOBeeHUs] TEKYyIlell U MPOMEKYTOYHOM

arTrecranmmmu

Dopma nposedeHUs NPOMENCYMOYHO20 KOHMPOJIA.!

CTYACHTBI, OCBOMBIIHC

nporpamMmmy Kypca « MoJienupoBaHU€e TBEPAOTEIbHBIX CUCTEM» MOTYT CAATh AK3aMEH 110

uTroram CGMCCTpOBOfI arTecraiuu  COIriaacHO

«lTonoxeHnro 0 NPOMEKYTOUHOU

aTTecTaly (PK3aMEHaX U 3auerax) OOydYallMXCs IO MPOorpaMmaM BBICIIETO

obpazoBanust TBI'Y» (mpotokos Nel1 ot 28 anmpens 2021 r.).

1. Texkymuii KOHTPOJIb YCIIEBaeMOCTH

OIIK-1




Bomnpocs! AJ1s1 npoBepKky 3HAHWMA PH OCBOEHUH M CIUNJIMHBI:
1. Meton MonTte-Kapiio: ocHOBa METO/1a ¥ €r0 TPUIIOKESHHUS.
2. Cxema Metpomnodnuca.
3. MeTo MOJNIEKYJISIpHON JTUHAMUKHU.
4. N3o6pasute rpad, 1eMOHCTPUPYIOMINIA KUZHEHHBINA IUKI OJJHOJIETHETO PACTCHHS.
3amayvu 1JI9 NPOBEPKU YMEHHMd IPH OCBOEHNH 1M CIUTJIMHBI

3aoanue Nel.
HccnenoBarh MOBEAEHUE MEXAHMYECKOM CHUCTEMbl ['aMUIBTOHMAH KOTOpPOMl 3allaH
cieayroniei ¢ynkmuenn H=1/2(px"2+py”~2)+V(X,y), MTOTOIHUTEILHO MPEAOIaracTcs
m=1, E<O0:

a) rapMoHndeckuii motermman: V(X,y) = 1/2 (oy X* + Oy V2 ):;

b) Bo3MyIEeHHBIH rapMoHndeckuii moternuan V(X,y) = 1/2 (3 + y*) + X%y -

1/3 2.

Onpenenuth TpaHUIBl OOJACTH JIBIKEHUSI B 3aBHCHMOCTH OT HAYaJIbHOW DSHEPIHUH
CUCTEMBI (OTPaHUYEHHOE W HE OTpaHWYeHHOE ABMkKeHue). 3Hauenus W1 u w2, r(0) u
v(0) sBisirOTCS mMapaMeTpaMu 3aJadyd U 3a7aloTcsid U3 BHE. B KkadectBe oTuera
PEICTaBUTh TPapUKH MOBEACHUS 3aKOHA JABMKeHUs () B 3aBHcHMOCTH OT Eq .
3aoanue Ne2
C nomoipto Merona Monrte-Kapiio BEIYMCIUTD TPETUM M YETBEPTHIA KOA(D(HUIIMEHTHI
BUPHUAJILHOTO PA3JIOKEHHUs] B Cilydyae IMOTeHIuanda TBepAblx cdep. PeannzoBaTh
MpOIIeypy BBIYKCICHUS STUX KO3 dunuentoB merogom Cumrncona. McciemoBaTh

3aBUCUMOCTb TOYHOCTH H CKOPOCTH BBIYHUCJIICHHA B 3aBHCHMOCTH OT YHKCJIa IIAaroB



uHTerpupoBanus. CaenaTh 3aKIIOYEHHS O CIIydasx IeJ1eCO00pa3HOCTH UCTIONb30BAHMS
[IEPBOT'O M BTOPOTO METO/A.

OIIK-3

Bonpocs! 1J1s1 NpoBepKH 3HAHUI NPH OCBOCHUM JMCUMIINHBI:
1. Ilpumenenue metoga Monte-Kapio B pannodusuke u 31eKTPOHHKE.
2. [lpumenenne  MeToJa  MOJIEKYJIAPHOM  JUHAMHUKA K MOJEIUPOBAHUIO

MOJIyITPOBOJJHUKOBBIX MaTEPHUAIIOB.

3agaum I NPOBEPKH YMEHUI NPU 0CBOCHUH M CHHUIIHHBI
3aoanue Nel
B makere HyperChem moctpouts Hanboee SHEPreTUIECKU BBITOIHBIE KOHPHUTYPALIUH
KJIaCTEpPOB aTOMOB aproHa oOpaszoBaHHbIX u3 13, 55, 92 u 147 wyactuu. Metomom
Monte-Kapinio MHUHUMU3MpOBaTh HSHEpruu kimacrepoB npu [=1K. Onucarp
MOJIy4eHHbIE CTPYKTYpbl. OPopMiieHne oTyeTa.
3aoanue Ne2
HccnenoBath CTpyKTypHBIE TIepexoisl B HaHokimactepax 13Ar, 55Ar, 92Ar B
3aBUCUMOCTH OT TEMIIEPATypbl CHCTEMBI METOJIOM MOJIEKYJISPHON AMHAMUKUA. OnucaTh
BJIMSIHAE YHWCJA YacTHUI[ Ha TEMIIEpaTypy IUIABJICHUS W HCIAPEHUsS HAHOKJIACTEPOB.
IToBTOpUTH pacuersl MeTotoM MonTe-Kapno. Crenats BEIBOABI O Pa3HULIE TEMIIEPATYP
Mepexo0B 1aBaeMbIX AByMs MeTojaMu. OdopmiieHue oTyeTa.

2. IlpomeskyTOUHASE aTTECTALMS
OIIK-1
Bomnpocs! 1J1s1 npoBepKyH 3HAHUI NPH 0CBOCHUM IMCUMILINHBI:

1. UHuTterpan cocTosiHMi, KOHPUTYPAIITMOHHBINA UHTETPAJl, YpPaBHEHNUE COCTOSHHUSI.



VYpaBHEHUE COCTOSHHS U BUPHAIBHOE PA3JI0KEHUE

Bonbiioi kaHoHMYECKH aHCaMOJ1b, OOJIBIIIOE KAHOHUYECKOE pacipe/iesicHuE.
MexmMoneKyssipHble cuibl. [IoHSITHE 0 XUMUYECKON U BOJOPOIHOM CBSI3IX
MopenbHble MOTEHIMANBL: MOTEHIHAN XKECTKUX cdep, noreHuuan Jleonapna-
Jlxonca, Cazepnenaa, llITokmaitiepa. AZIUTUBHOCTD BaH-AEp-BaaIbCOBCKUX CHIL.
['pynnoBoe pasnoxenue (Meron Maiiepa).

Teopust mogo6us 1 3aKOH COOTBETCTBEHHBIX COCTOSTHUM.

[IpuBenenHoe ypaBHEHUE COCTOSIHUM. TepMoanHaMuIecKoe moaooue.
VYpasuenue Ban-nep-Baansca.

3amaum 19 NpOBePKH YMEHHMI IPU OCBOCHMH TUCUHUILIMHBI

Pazpabotath anroputM u KOMIIBIOTEPHYIO TIpOrpaMMy JJisi HaXOXKJICHHS

OJHOMEPHOIO ONPEAETIEHHOr0 uHTerpana rno merony Monte-Kapio.

. /2
Haiitn fo/ cosfdf aHamUTHYECKM M YHUCICHHO C TOMOMIBIO MeTona MoHre-

Kapino. CpaBHUTH pe3yiabTaThI.

[IpoBecTn TeCcTMpOBaHUE TEHEPATOPA MICEBAOCTYYANHBIX YU CEN.

OIIK-3

Bonpocs! 1J151 IpoBepKH 3HAHUI NIPH OCBOCHHUHU M CIUTLIUHbI:

OCc0OEHHOCTH JKHJIKOTO COCTOSIHHSI BEIeCTBA. Pa3BUTHE TEOpUM KUIAKOCTEH,
MOHSATHE O OJIMKHEM M JTalIbHEM TOPSIKe, paauanbHas QYHKIHS pacipeeicHus.
[Tapnas koppensiroHHas GyHKITHS.

Monekynsipuble GyHKIMU pacnpeneneHus. OnpeaesieHue paauaibHON QyHKIIUU

N3 OKCIICPUMCHTAJIbHBIX JAHHBIX IO PACCEAHUIO PCHTICHOBCKHUX nyqeﬁ.



3. KoppenstuBHbie GyHKIINN, MIAAIIAE KOPPETSITUBHBIC QYHKIIUN, UX TPUMEHEHUE
K pacdeTy BHYTPEHHEH SHEPIUH CUCTEMBI.

4. CpenHee 3HaYeHUE BEIMYMH AJJUTUBHOTO W OMHApPHOrO TUIOB. DIyKTyanus
YKCIa YACTHUI B KUAKOCTX. JlaBneHue B KUAKOCTH (YpaBHEHUE COCTOSIHUSA).

5. lemouka wuHTerpo-nupdepeHmanbubix ypaBHeHud boromo0OoBa, perieHue
neno4uku borosroOoBa Ui rasa.

6. Cyneprno3ulMOHHOE NpUONMKEHHE. YpaBHeHUE boromroOoBa as paauaibHOU
GyHKIIUU.

7. Meton Monte-Kapio, 0CHOBHbBIE TPUHIIUIIBI.

8. Mertoa MOJIEKYJISIpHOM TUHAMUKU. Y paBHEeHUE JlaHKeBeHa.

9. T'mnote3a »proauyHOCTH. PaBHOMEpHOE pacmpelneseHue MNOoCIeq0BaTENbHOCTH
ciay4yarHbIX BennuuH. Cxema MeTtponouca.

10. [IpuHuMnManpHas cxema pacuera CpelHHMX BelIH4uH B meTtone Monrte-Kapio u
BJI0JIb (DA30BBIX TPACKTOPUI B METOJIE MOJIEKYJISIPHOU TUHAMUKH.
Bo3moxnoctu MeTtona MonekyisspHoi nuHaMuku U metoga Monte-Kapio.
3amavu 119 NPOBEPKH YMEHMd IPH OCBOEHHH M CUUIIIMHBI

3amaua 1. YV cOopmmka aeraneii 50% neranei (BamoB) umeroT auamerp d Oobiire

HomuHana (d >d,,, ) 1 50% wmenbme HomuHaNMa (d <d,,, ). B wu3genum

ycTaHaBnuBaercs 3 naetanu (Bana). OyHKIMOHUPOBAHUE HAPYUIUTCA, €CIIU B OJHOM

U3JIETIMU OKaXyTcsl 3 JeTald C MOJOXKUTEIbHBIM OTKJIOHEHHEM OT HOMHHAA.

KaxoBa BeposiTHOCTh COOPKH HOPMAJIbHO (PYHKIITMOHUPYIOLIErO MeXaHu3Ma?

3amaua 2. Pa3paboTtaTh KOMIBIOTEPHYHO MporpaMMmy Ui  peau3alluu

MPEJICTABICHHOTO HIKE aITOPUTMA T€HEPATOPa MICEBIOCTYYalHbIX YUCEIL.



Bo Bcex OCHOBHBIX aJITOPUTMUYECKHX SI3bIKAX WUMEETCS CTaHfaapTHas GyHKous Y =
RND(X) wmu RANDOM(X), kotopas HCHOIb3yeTCS B KadecTBE JaTdyMKa
CIy4aHBIX Yrces (TouHee MeeBaocaydainpix). Oobrano X=1, 1.e. Ye [0,1].
[IpocTol uTepaliMOHHBIN aJITOPUTM

Xpe1 = (@*x X, + b)mod m

X
Yne1 = n+1/m

3nece m = 2% + 1 (k = 15 uanm 31);

a,b,X, — uensie umciaa w3 aumanaszona [0,m — 1]. Beibop mapamerpos a, b, X,
BJIMSICT HA JJIMHY OTpE3Ka AamnepHOJUYHOCTH TEHEPUPYEMBIX ICEBIOCTYYailHBIX
quced.
Ilpumep: k=3, m=23+1=9, m—1=8

a=7 b=8 X,=6

X;=((7*6+8mod9=5; Y, =5/9=0.56

X, =(7+54+8)mod9 = 43mod9 =7

X; =57mod9 =3; Y;=0.33; ¥, =0.78
YK-2
NunuBuyanbHOe 3a7aHue MO aTOMHCTHYECKOMY MOJICTUPOBAHHUIO TBEPIOTEIHHON
CUCTEMBbI WJIM MaJioTO OOBEKTa C HCIOb30BaHWeM oo mporpammbl LAMMPS
(Sandia National Laboratories, USA), 1100 KOMIBIOTEPHOH MPOTPAMMBI,
pa3paboTaHHOH O] PyKOBOJICTBOM H MPH YYACTUU TIPETIOAaBaTEIS.

V. YueOHO-MeTOAMYECKOE U MH(OPMAIITUOHHOE OOecTiedeHne JUCIUILTUHbI

a) OCHOBHAfl JIMTepPaTypa:



1. llonyxun B.A., Baromun H.A. MogenupoBanue pa3ynopsaOYE€HHBIX U
HAHOCTPYKTypupoBaHHbIX ¢a3. ExarepunOypr: Muactutytr meramtypruun YPO PAH,
2011. 461 c. (9 3x3. B bubnuoreke TBI'Y);

2. boes B.JI., CelmueHko P.II. KomnerotepHoe wmoaenupoBanue. 2010. //

http://www.intuit.ru/department/calculate/compmodel/1/

0) A0MOJIHUTEILHASI JIUTepaTypa:

1. llonyxun B.A. MoaenupoBaHre HAHOCTPYKTYP M MPEKYPCHOHHBIX COCTOSTHUU.
ExarepunOypr: Uuctutyt metamutypruu YPO PAH, 2004. 208 c.

2. WupBansun J.I'., Xamaryp IL.I'. KommbprorepHoe MojendpoBaHHE ITOJIHMMEPOB.
Yuebnoe nocodue. Teps, 2000. 157 c.

3. Poymurcon JIk., Yunom b. Monekymnsipraas Teopust KamwuisipaocTd. M.: Mup, 1986.

4. CmupHoBa H.A. Meroapl CTaTUCTUYECKON TEPMOJIMHAMUKU U (PU3NYECKON XUMUMU.
M.: Boicmias mikosna 1984.

5. Kpokcton K. ®usmka >XHAKOTO COCTOSHUS — CTaTHCTHYECKOE BBeAeHHE. M.:
Mup,1978.

6. ®dusnka mpoCThIX KUAKOCTEH (moj penakuueir Tumuepnu, Poymuucona JI. u JIx.
PomGyka), M.: Mup, 1971.

7. ®umep N.3. Cratuctuyeckas teopus xxuakocteid. M.: Hayka, 1961.

8. T'mpmidensnep H., Keptucc U., bepn P. Monekynsipaasi Teopus ra3oB U *KUIKOCTEH.
M.: NI, 1961.

9. ®penkens .M. Kunernueckas teopus xkuakocteit. M.: M3a-so AH CCCP, 1959.

10.Xwmmn T. Cratuctuueckas mexanuka. M.: MJI, 1950.

2) IIporpammMHoOe obecrieueHre


http://www.intuit.ru/lector/592.html
http://www.intuit.ru/lector/593.html
http://www.intuit.ru/department/calculate/compmodel/1/

a) JIneH3noHHoe mporpaMMHOe 0OeCTICUeHUE

JUis  BBITIOJHEHHWST MPAKTHYECKWX  3aJaHU  CTYIACHTaM PEKOMEHIYeTCs
CaMOCTOSITENIFHO BBIOPATh TPHUBBIYHYIO IJIs HUX Cpeny pa3paboTku mporpamMm. B
Ka4eCTBE TAKOBBIX CTYJICHTBHI MOTYT HCIIOJIb30BaTh cpeay paspabotku Delphi wmu
Builder. B »tom ciywae s BH3yalM3allidl  BBIYHCICHUNW CTYICHTHI MOTYT
UCTIOJIh30BATh MAKET MaTeMaTuieckoi rpaduxu Origin.

C uenpl0 HSKOHOMHUM BpPEMEHU CTYJICHTaM PEKOMEHAYETCS HCIOJIb30BaTh
MaTemaruueckue nakeTbl Maple u Mathcad. Biarogapst MOIHON HHTEIICKTYalbHOM
cpele MNpOorpaMMHpOBAHHUS CTYAEHTbI MOTYT TIOJHOCTBIO COCPEIOTOUYUTHCS Ha
pa3paboTKe M HCCIEOBAHUM MAaTEeMAaTUYECKUX MOJIeNeld, MUHYS STal HaruCaHHs
BCIIOMOTATENbHBIX TOANpOrpaMM Mo Au(PPEepeHIInpPOBaHNI0O WHTETPUPOBAHUIO U T.1.
Jlnis ObICTpON BBIPAaOOTKH HEOOXOIMMBIX HABBIKOB HCIIONB30BAHMS ITHUX IAKETOB K
JAaHHOMY METOJWYECKOMY KOMIUIEKCY TPHUJIaraloTcs OJIIEKTPOHHBIE YYEOHUKH TIO
JTAHHBIM TIAKETaM.

NmeroTcst  Takke TNpoQecCHOHATIbHbIE KOMIBIOTEPHBIE IPOTPAMMBl  JUIS
aTOMHCTHYECKOTO MOJeNIUpoBanHus TBepaoTeabHbIX cucteM (LAMMPS) u o6pabotku
pe3yabTaTOB KOMITbIOTEPHBIX 3KcriepuMenToB (OVITO).

0) CBOOOTHO pacnpoCTpaHsIeMOe POrpaMMHOE 00ECTICUEHHE

3) CoBpeMeHHbIe NpodecCHOHAIbHBIE 0a3bl TAaHHBIX U MH(POPMAIITMOHHBIC
CIIPaBOYHBIE CUCTEMBI

1.9BC«ZNANIUM.COM» www.znanium.com:

2.9bC «YHuBepcurerckas 6ubinoTeka onnaiu»https://biblioclub.ru/;

3.9bC «Jlanb» http://e.lanbook.com


http://www.znanium.com/

4) Ilepeuenr pecypcoB HWH(DOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHON  CETH
«MHTepHET», HEOOXOIUMBIX ISl OCBOCHHMSI TUCITMILTAHBI

VI. Meroauyeckue MaTepuajbl JAJdsi 00y4alIIMXCSd 10 OCBOEHHIO
AUCIHUTITIMHBI

NMeroTcss  ommcaHuWsi KOMIBIOTEPHBIX MPOTpaMM ISl  aTOMHUCTHYECKOTO
MOJCITUPOBAHUS.

VI1l. MaTepuajbHO-TeXHUYECKOe oDecriedeHne

HauMeHoBaHUe criemuAIbHBIX*
noMeIleHu i

OcCHalEHHOCTh
cnenUuaJIbLHbIX MIOMeLeHHH
M OMEIleHUH 119
CaMOCTOSITEJILHOM PadoThI

IlepedyeHb JTULIEH3UOHHOTO
MPOrpaMMHOT0 o0ecneyeHusl.
PexBU3MTHI NOATBEPKAAIOLIETO
JOKYMEHTa

YuebHas ayauTopus st
MIPOBEJCHHS 3aHATHH JIEKIINOHHOTO
THUTIA, 3aHSITAH CEMHHAPCKOTO THUTIA,
KYpPCOBOTO MTPOEKTHPOBAHUS
(BBITIOTHEHUST KyPCOBBIX paboT),
TPYNIOBBIX U MHIUBUIYATBHBIX
KOHCYJIbTAIUH, TEKYIIETO KOHTPOJIS
Y IPOMEKYTOYHOU aTTECTalUH,
Jlexunonnas aynuropust Ne 228
(170002 TBepckas o6, T. TBeps,
Canossrii niep., 1. 35)

1. MynpTUMe TUHHBINR
mpoektop Casio XJ-H2650 ¢
MIOTOJI. KpeTw.

2. Okpan Screen Media

3. HoyTOyk (mepeHocHoi)
4. KomrutekT yaeOHOU
Mebenn Ha 68 MocagoUYHbIX
MecT

5. MenoBas 1ocka

Microsoft Windows 10 Enterprise
- AkT Ha nepenauy npas Ne785 ot
06.08.2021 r.

MS Office 365 pro plus - Akt Ha
nepeaaudy nopas Nel051 ot
05.08.2020 .

Kaspersky Endpoint Security asns
Windows - AkT Ha epegaqy
mpaB Ne1842 30.11.2020
Apxusatop 7-Zip - 6ecriatHo
Acrobat Reader DC - 6ecruiatao
Google Chrome — 6ecrutaTro
Unreal Commander - 6ecriatHo
[Mouta Outlook - 6ecratHO

JIns mpoBeneHNs OTOYHBIX JIEKIMKA U CEMUHAPOB B ayAUTOPUH UMEETCS KOJOCKOI

JUIE  JIEMOHCTpAIlMu  CllaifoB, MyhbTUMenuiiHas TexHuka (DLP  mpoextop mms

JEMOHCTpAllMM MPE3CHTAM U Y4eOHbIX (PUIBMOB) M KOMIBIOTEPHI Ui OOECHEeYeHUs

paboThl MyJIbTUMEINHHON TEXHUKHU U 0CTyNa K ceT HTepHeT.



Nmeercst 5 COBPEMEHHBIX KOMIIBIOTEPOB, BKJIIOYAs KOMIIBIOTEPBI, OCHAILCHHBIE

I‘pa(I)I/I‘{eCKI/IMI/I mponeccopamMu, IO3BOJLAIOINNC OCYHICCTBILITH BBICOKOIIPOHU3BOIUTCIILHBIC

IMapaJiICIIbHbIC BBIYUCIICHUA.

VIlI. CBenenusi 06 00HOBJIeHUH padoyell MPOrpaMMbl JTUCUMILTHHBI

Ne 1.1. OOGHOBJICHHBIN pa3aen Onucanue BHECEHHBIX PexBu3uThI TOKyMEHTa,
paboueii mporpamMmsI A3MEHEHU YTBEPAUBIIIETO
TUCIUILINHEI A3MEHEHU
1.




