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I. AHHOTAIIUA
1. leap n 3aga4y AMCUUILIMHBbI
[lenbt0 OCBOEHUA JUCIHUIUIMHBI SABJISETCS 3HAKOMCTBO C COBPEMEHHBIMU
METOJJaMi  KOMIIBIOTEPHOTO  MOJCJIMPOBAHMS, BKIIOYAasi TMEPBONPUHIUIIHOEC U
ATOMHCTHYECKOE MOJCIMPOBAHMUE, TMpekaAe Bcero, Metoabl Monte-Kapino wu
MOJISKYJISIPHON JTMHAMUKH, OBJIaJlcHHE 0a30BBIMU HaBBIKAMHU peaIu3allMi yKa3aHHBIX
METO/IOB MPUMEHUTEIBHO K HCCIICOBAHUIO KPUCTALIMYECKUX U aMOP(HBIX TBEPABIX
TeJl, B TAK)KE TBEPJIbIX HAHOYACTHUI] U TBEPAOTEIILHBIX HAHOCUCTEM.
3agadaMi OCBOCHUS TUCIUIIINHEI SIBIISIOTCS
® 3HAKOMCTBO C OCHOBAMH METOJIOB MOJICIUPOBAHUS M PA3HOBUIHOCTIMU
MOJICTIMPOBAHUS, OTBEYAIOIIMMHU PA3JIMYHBIM YPOBHEM HMUTAIIMUA HUCCIEAYyEMOMH
CUCTEMBI: YpPOBHIO DJIEKTPOHHON CTPYKTYpPhl, aTOMHUCTHYECKOMY YPOBHIO,
KOHTUHYAJIbHOMY YPOBHIO;
® U3y4YCHUE OCHOB METOJOB CTAaTUCTHUYECKOTO U  JETEPMUHUCTHYECKOTO
moaenupoBanus (Monre-Kapio u MonekyisipHast JTHHAMUKA));
® 3HAKOMCTBO C IporpaMMaMH, @peJHA3HAYCHHBIMUA IS  MOJCIMPOBAHUS
HAHOCHCTEM MW BBINIOJHEHHE 3aJJaHUM, CBSI3aHHBIX C HMCHOJIB30BAaHHEM JTHX
IPOTPaAMM.
e (OcBoeHHE HEKOTOPBIX IIpOorpaMM sl 00pabOTKH pe3yJbTaTOB aTOMUCTHYECKOTO

MOACIUPOBAHUA.

2. MecTo nucuuimuidaabl B cTpyktype OOII

Huciunnuaa MojaenupoBaHue TBEPIOTEIbHBIX CHUCTEM OTHOCUTCS K bioky 1.
JTUCHUTUIMH 00s3aTeIbHON YacTH y4eOHOro MIaHa.

Metonpl ¥ METOHOJIOTHS  MOJECIUPOBAHMS, BKJIIOYAs  KOMIIBIOTEPHOE
MOJICJINPOBAaHUE, BCE IIUPE HCIOJB3YIOTCS B HAayKe M TEXHUKE, B TOM 4YHCIIE B
r'yMaHUTapHBIX HaykaxXx. B paMmkax JaHHOTO CIElKypca paccMaTpuBaroTCs 0Oa30BbIC
MOHATHUS TEOPUU MOJECIUPOBaHUS (OpPUTHMHAN, MOJENb, VYIPOIICHHAs MOJEIb,
roMoMop¢Hasi MOJIENb U Ap.). DTU MOHATUS U3yYalOTCs HA CEPhE3HOM HAYYHOM YPOBHE

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



BOIPOCOB MMEET OOJbIIOE 3HAYCHHE U1 (POPMHUPOBAHUS Y CTYJEHTOB METOAOJIOTHH
COBPEMEHHOT0 HAYYHOT'O MCCIEJIOBaHUS, a Takke s (POPMHUPOBAHUS Y HUX HAYYHOTO
MHpOBO33peHus. [loMUMO 0a30BbIX MOHATHM M KOHUEMIMN H3J1aratoTcs OCHOBBI JIBYX,
HanOoJiee IIUPOKO TPHUMEHSIOMIMXCA TOAXOJAOB K  MOJCITUPOBAHUIO  ATOMHO-
MOJIEKYJIIDHBIX CHCTEM — AaTOMHUCTUYECKOTO W IEPBONPUHIMIIHOIO MOJAEIMPOBAHUS, a
TaKKE JIByX OCHOBHBIX METO/I0B aTOMHCTHYECKOTO MOJEIMPOBAHUSA: METOJOB MOHTe-
Kapio n MonexynsipHOi JTUHAMUKHY.

JlaHHplld  Kypc TecHO cBszaH ¢ pazgenamu  «KBaHTOBasg — MeXaHMKay,
«TepMoauHaMuKa M cTaTUCTHYECKas (PU3MKa» Kypca TEOPEeTHYECKON (PU3UKH, a TAKKe C
PSAZIOM CHELKYPCOB, CBA3AHHBIX C (PU3MKOW KOHJAEHCHUPOBAHHOTO COCTOSIHUSI BELIECTBA U
KpHUcTauorpadue.

OcBoeHue JHUCUMIUIMHBI OyAeT BOCTPEOOBAHO TMPU  BBINOJHEHUH HAy4HO-
UCCJIEI0BATENILCKON pabOThl M MPOXOXKAECHUM O3HAKOMUTEIBHOM W MperauIIOMHON
NPaKTUKH.

JUis  ycnemHoro OCBOEHHMs Kypca JOCTaTOYHO 3HAHUW M HABBIKOB,
c(OopMHUpOBaHHBIX B OakalaBpuaTe NpU H3YYEHUH KypcOB OOLIEW M TEOPETUUECKOU
¢u3uku. byner Takxke npeaycMOTpeHa BO3MOKHOCTh YCIIEIIHOTO OCBOCHHUS Kypca JIMIaMU

C TEXHUYECKIUM 00pa30BaHUEM.

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

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

4. Ilnanupyemblie pe3yJbTaTbl 00y4eHUS IO JUCHUILINHE, COOTHECEHHbIE C

IUVIAHMPYEMbIMH Pe3yJbTATAMH OCBOCHHA 00pa30BaTeJIbHOM MPOrPaMMBbI

IInanupyemvie pe3yromamel 0coeHus IInanupyemvie pe3yromamsi 00yueHuss no OUCYUNIUHE
0b6pazosamenvHol NPOCPAMMbl

(hopmupyemvle komnemenyuu)

VYK-2.Cnocoben ympaBnate mnpoektoM Ha | YK-2.2. Pa3paGaTbiBaeT KOHIENLUIO TPOEKTa B
BCEX 3Tallax ero XKU3HEHHOTO 1MKJIa pamkax 0003Ha4eHHON mpoOieMbl: (opmynupyer




1enb,  3adadd, OOOCHOBBIBACT  aKTyalbHOCTb,
3HaYMMOCTb, OKHJAaeMbIe PE3YyJIbTAaThl U BO3MOXKHBIC
cdepsl uX MPUMECHEHHUS,

VK-2.4. OcymecTBisieT MOHUTOPUHT xoza
peanu3aluu TMPOEKTa, KOPPEKTHUPYET OTKJIOHEHHS,
BHOCUT JOIOJHMTEILHBIE HW3MEHEHHS B  IIIaH
peanu3anuu MIPOECKTA, YTOUYHSET 30HBI

OTBCTCTBCHHOCTH YYAaCTHHUKOB IIPOCKTA.

OIIK-1. Crniocoben MIPUMEHSITh
dbyHnamMeHTaNbHBIE 3HAHUSA B 0O0IacTH
¢u3ukn W paguoU3MKUA I PELICHUs
HAYYHO-HMCCIICIOBATEIbCKUX 3a/1a4, B TOM
qucie B cdepe Me/1arOrMYeCKOn
JeSITeTbHOCTH

OIIK-1.1. ®opmynupyeT caMOCTOSTEIIBHO Hay4HO-
UCCIIEIOBATENbCKYIO 3a7]auy U IUIAHUPYET JTallbl ee
BBITIOJIHEHUS, ONIUPAsiCh HA (yHJAMEHTAIbHbBIC 3HAHUS
B o0y1acTu (pU3UKH B paTuoPU3HKH;

OIIK-1.2. BpImONHSET TIOCTAHOBKY JKCHEPUMEHTA
W/WIM TIOCTPOCHUE alNTOpUTMAa AJisi MOJETUPOBAHUS
(¢u3NYeCKUX TMPOLECCOB B paMKax pealu3aluu
HAyYHO-HCCIIEeIOBATEeNIbCKHUX 33724

OIIK-3. CriocobeH mpUMEeHSITh COBPEMEHHBIC
UH(POPMAIMOHHBIE TEXHOJIOTUH,
WCTOJNB30BAaTh  KOMIIBIOTEpHBIE CETH U
IPOrpaMMHBIEC TPOIYKTHI JUISl PEIICHHS 3a1ad
pohecCHOHATLHOM IS TEIILHOCTH.

OIIK-3.2. IlpumeHsieT COBpEMEHHBIE IMPOTPaMMHBIE
HOPOAYKTBl JJIsl aHanu3a U O0OpabOTKH pe3ysabTaToB
HAay4YHOU JEATEIbHOCTH.

5. ®opMa nNpoMeKYTOYHOM ATTECTALMU M CeMeCTP IMPOX0KACHUSA

DK3aMeH B 3 ceMecTpe.

6. SA3bIK NMpenogaBaHusA. PyCCKUI.




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

YKazaHue€M OTBCACHHOIO0 Ha HHX KOJIUYECTBA aKaAACMUYCCKUX YaCcOB H BH/IA0B

Y4eOHBbIX 3aHATHH.

1.l cTyAeHTOB 04HOI (pOpMBI 00yUeHHS

Y4eOHas mporpaMMa — HAMMEHOBAHHE PA3JIeJIOB M TEM Bcero Konrak | Camocrost
(wac.) | THas pabota TeJIbHas
(dac.) pabora, B
TOM YHCJIE
KonTtpons
(uac.)
Jlexuun
B T.4.
I1I1
1. BBenenue 2 2 0
2. TeopeTnuecKkre OCHOBbI MOJICITMPOBAHMUSI. 2 2 0
3. OcHOBBI (PU3UYECKOTO MOJICITUPOBAHUSI. 5 4 1
4. OCHOBBI CTATUCTUYECKOT'O MOJICITHPOBAHUS 16 2 14
5. Merong Monte-Kapno B ¢usmke KOHIEHCHUPOBAaHHOTO | 32 4 28
COCTOSIHUS
6. MeTo MOJEKYIISIpHOW JUHAMUKH. 58 8 50
7. OCHOBBI IEPBOIPUHIMITHOIO MOJIETUPOBAHUS. 29 4 25
DK3aMeH 27 27
UTOro 144 26 91
Conep:xkanue TeM (pacumndpoBKa pa3aesion)
1. BBenenue
MecTto MoOJenUpoBaHWS B METOJIOJOTMM HAaydyHOro TBopdecTBa. CBs3b

MOACIUPOBAHUA C BBIYUCIIUTCIBHBIM OJOKCIICPUMCHTOM. KJ'IaCCI/I(bI/IKaI_[I/IH METOJ0B

MOJCINPOBAHUA: MAaTEMATHIYCCKOC U (1)I/ISI/I‘I€CKOC MOJACIUPOBAHHUC U UX B3aNMOCBA3b.

JIBa cimydast MaTeMaTHYECKOTro onmucanus cucteM. [loHsaTHe o KubepHETHKE Kak HaykKe,

00 yIpaBJ€HUU B CIOXKHBIX CHCTEMaX U €€ MECTO B TEOpUHU MojenupoBanud. [Ipunumn

I/ISOMOPCI)HOCTI/I MaTECMAaTHYCCKHUX Moneneﬁ Ppa3In4YHbIM (I)I/ISI/I‘-ICCKI/IM SABJICHHAM.

[TpumMepsl: TepeHoC UMITYJIbCa, IEPEHOC TEIIa, IEPEHOC MACCHI, IEPEHOC 3apsia.

Knaccudukanus mateMaTHYeCKUX MOJENEH: HKECTKHUE (IeTePMUHUPOBAHHBIE MOJIENH),

BEPOATHOCTHbIE Mojenu (Merog Monte-Kapno).

CCTCCTBCHHBLIX M T'YMAHUTAPHLIX HAyKaX.

MeTtonsl

MOACIMPOBAHHUA B




2. TeopeTn4yeckue OCHOBbI MO/ICTUPOBAHMS.

O000uIeHHOE TMOHUMaHUE JABWXKEHUS B KuOepHeTHke. COCTOSIHME CHCTEMBI.
[IpocTpancTBO cocrosinuii. [lapamerpsl cocTostHuM (KOOpAUMHATHI cucTeMbl). [loHsATHE O
¢dazoBoMm mpoctpaHcTBe. [Ipumepbl IBMKEHUS: MEXaHUYECKOE JIBUKCHHE, U3MEHEHUE
CBIPbEBBIX 3aI1aCOB, U3BMEHEHHE CYMMbl Ha OaHKOBCKOM cueTe. OpUrMHaI U MOJENb.
[Ipumepsl cxonactBa (1MOa00Us): BHEIIHEE CXOJCTBO, CXOACTBO CTPYKTYpPBI, CXOJICTBO
noBeneHus. «YepHsnii saumk». [loHsTHe 00 M30MOPQHBIX cHcTeMaX. YNIpPOIICHHAs
Mozenb. CUCTEMBI-aHAJIOTH. AHAJIOTOBBIE BBIUHUCIUTENIBHBIE MAIWHBI U YCTPOMCTBA.
OOmuit monxoa K pa3pabOTKe KOHKPETHBIX MOJENEH, MHOTOCTYNEHYAThId IMOAXO:
ONKMCAHUE HCXOJHOW CHUCTEMBI U BBIICIIEHHE OCHOBHBIX MapaMeTpoB (OpPUTHHAN),
HOCTpOeHUE (U3MUECKOH MoJeau, (QOpPMYJIUPOBKA 3aMKHYTOM MaTeMaTH4eCKOU
MOJENM,  NOCTPOCHHE  AITOPUTMUYECKOM  MOJENIH,  YHCICHHAs  MOJEIb,
IPOrpaMMHUPOBAHKE, OTJIAJIKA U IPOBEPKA C YTOUHEHUEM BCEX YPOBHEH OMMUCAHUS.

3. OcHOBBI PU3HIECKOT0 MOAETMPOBAHMS.

Teopusa mogoOus Kak TeOpeTHYecKass OCHOBA (PU3MYECKOTO MOECIHPOBAHUSL.
Kputepun nogobust mu ux cootHouieHus. Teopema momodusi: HEOOXOJUMOE YCIOBUE
noaodusi, JocTaroyHoe YyciaoBue mnoaodus, Il-reopema bykunrama. IIpoGiemsl
yCTOWYMBOCTH du3nueckux mojenent. [Ipumepsi.

4. OCHOBBI CTATUCTUYECKOT0 MoeiMpoBanusi (MeTtoaa Monte-Kapiio).

Teopernueckne ocHOBbI MeToaa Moure-Kapno. Ilonstue o reHepartope
IICEBOCIIYYaiHBIX ~4uceld. PaBHOMEpHOE pachpeleleHUuEe  IOCIEeI0BATEIbHOCTH
CIy4YalHbIX Benu4MH. [IpocTeiimme 3a1a4M CTaTUCTUYECKOTO MOAEIUPOBaHUA. Meton
Momnre-Kapiio B BBIYMCIUTENBHON MaTeMaTUKE, pACUET ONPEAEIEHHOIO MHTErpaia 1o
metony Monte-Kapno. [Ipumep BblumcieHUs] BUPHAIBHBIX KOA(P(UIIMEHTOB BBICHIMX
MOPSAJIKOB.

5. Meroa Monrte-KapJio B craTructuyeckoi pusuke.

Kpatkue cBenenus o merone ancamOmueit ['m66ca. OCHOBHBIE CTAaTUCTUYECKUE
ancamOnu. [lpuHuunuanpHas cxemMa pacueTa KaHOHMYECKHX CPEAHMX BEJIIMYUH IO
Metrony Monte-Kapno. Cxema Metpononuca. Mapkosckue nenu. Ilepuogmueckue

rpaHnuHble yciaoBusi. Boamoxuoctu metona Monte-Kapiio.



6. MeToa MOJIeKYyJISIPHO TMHAMUKH.

[loHATHE O MPUMEHEHUN METOJA MOJIEKYJISIPHOM TMHAMUKHU B TEOPUU KUIAKOCTEH,
¢usuke TBepAOro Tena M (U3MKE HAHOCUCTEM. TEOpeTHYECKHUE OCHOBBI METO/OB
KJIACCUYECKOM M KBAaHTOBOW MOJIEKYJSIDHOW JUHAMMKHU. J[Ba BapuaHTa MOJIEKYJIIPHOU
IMHAMHMKM ~ (aguabaThyeckas W M30TEpPMUYECKass MOJIEKYJSIpHas  JTUHAMHKA).
CoBpeMEHHOE  COCTOSIHUE  aTOMHCTMYECKOTO  MOJEIMpPOBaHUS B 00JacTH
MOJEIIMPOBAHUS MAJIBIX OOBEKTOB M MAKPOCKONMUYECKUX CUCTEM. DKBHUBAJIEHTHOCTh
MeTo10B MoHTe-Kapiio 1 MOJIEKyIsIpHOM JMHAMUKH. DProandecKkas TeopeMa.

7. OcHOBBI NEPBONPUHLUMITHOI0 MOJCJTUPOBAHMS.

PasznuuHbple anrOpuTMBl MOJEIMPOBAHUSA W3 MEPBBIX NPHUHIUIOB. Meton

(yHKIIMOHaa 31EKTPOHHON MIOTHOCTH U €r0 MpUMEHEHHUE B (PU3UKE TBEPJOrO TeNa U

(u3nKe MajabIx OOBEKTOB.

I11. O0pa3oBaTenbHbIE TEXHOJIOTHH

VYuebHas nporpaMmax- Bun 3ansarus OO0pa3zoBarenbHble TEXHOJIOTUI
HaMMEHOBaHME PA3eIOB U TEM
1. Beenenue Jlexuun 1.M3noxxeHne  TEOPETHYECKOTO marepuana
(mpe3eHTanus)

2.Pemenue 3amau

3.CaMOCTOATENbHOE H3YYEHHE TEOPETHUECKOIO
marepHaia

4. PerieHue WHIMBHTyaTbHBIX 3324

2. Teopernueckue  ocHOBHI | Jlekiuu 1.A3noxenue TEOPETUYECKOTO Marepuaia
MOJEIUPOBAHUS. (mpe3eHTarus)

2 .Pemenue 3amau

3.CaMOCTOATENIbHOE HU3YYEHUE TEOPETUUECKOIO
Marepuaia

4. Pemienrie MHAUBUAYAIbHBIX 3a/1a4

3. OcHoBBI ¢usnueckoro | Jlexuuu 1. UznoxeHue TEOPETHUECKOr0 MaTepuaia
MOJEIIMPOBAHHS. (mpe3eHTanus)

2.Pemenue 3anau

3.CaMOCTOATENBHOE HW3Y4YEHUE TEOPETUUYECKOIO
MaTepuaia

4. Pemienne MHAMBUIYAIbHBIX 33]1a4

4. OcHOBBI cratucTUyecKoro | Jlekuuu 1.3noxenue TEOPETUYECKOTO Marepuaia
MOJEJIUPOBAHUS (mpe3eHTarus)

2.Pemenue 3a1a4y

3.CaMOCTOATENIbHOE HU3YYEHUE TEOPETUUYECKOIrO
MaTepuaia




4 T'pynnoBoe pemenue 3agad. S.Pemenue
WHAUBUAYaAJIbHBIX 3a/1a4
6.Mudopmannonnsie (11udpoBoIe)
7. UIrpoBbI€ TEXHOJOTHH
5. Merog Monte-Kapno B | Jlekuuu 1.13noxenue TEOPETUYECKOTO Marepuaia
(¢u3MKe  KOHJIEHCHPOBAHHOTO (mpe3eHTarus)
COCTOSIHUS 2.Pewienue 3anau
3.CaMOCTOATENbHOE HW3YYEHHE TEOPETHUECKOIo
MaTepuaia
4.I'pynnoBoe  pemieHre  3amad.  S.Pemenue
WHJUBUIyaJIbHBIX 33124
6.adopmanronnsie (¢ poBbIC)
7. UI'pOBBI€ TEXHOJOTHHU
6. Meron MoJieKyJsipHoH | JIekunu 1.znoxenue TEOPETUYECKOTO Marepuaia
JTUHAMUKH. (npe3enTarus)
2.Pemenue 3amau
3.CaMOCTOATENbHOE H3YYEHHUE TEOPETHUECKOIO
MaTepuaia
4 I'pynnoBoe pemienue 3agad.  S.Pemenue
WHAUBUAYaAIbHBIX 33/1a4
6.Muadopmannonnsie (1udpoBoIe)
7. UrpoBbI€ TEXHOJIOTUU
7. OcHOBBI nepBoNpUHUMIHOIO | Jlekuun 1.U3noxenue TEOPETUYECKOTO Marepuana
MOJICITMPOBAHUS. (mpe3eHTaIus)
2.Pewienue 3anau
3.CaMOCTOATENbHOE HW3YYE€HHUE TEOPETHUYECKOTO
MaTepuaia
4.I'pynnoBoe  pemienue  3axad.  S.Pemenwue
WHIUBUIYAJIbHBIX 33124
6.Mudopmannonnsie (udpossie)
7. UIrpOBBIE€ TEXHOJOTHH

IV. Ounenounble MaTepuaJbl VISl MPOBeeHUs] TEKYyIlell U MPOMEKYTOYHOM

arTrecranmmmu

Dopma nposedeHUs NPOMENCYMOYHO20 KOHMPOJIA.!

CTYACHTBI, OCBOHMBIIHC

nporpaMmy Kypca « MoJenupoBaHr€e TBEPAOTEIbHBIX CUCTEM» MOTYT CAATh SK3aMEH 10

uToram CCMeCTpOBOfI arTecraiuu  COIJ1aCHO

«llonoxeHnro 0 NPOMEKYTOUHOU

aTTecTanuu (PK3aMEHaX W 3auerax) OOydYallMXCi IO MporpaMmaM BBICIIETO

obpazoBanust TBI'Y» (mpotokoin Nell ot 28 anpenst 2021 r.).

1. Texkymuii KOHTPOJIb YCIIEBaeMOCTH

OIIK-1




Bomnpocs! AJ1s1 npoBepKky 3HAHWMA PH OCBOEHUH M CIUNJIMHBI:
1. Meton MonTte-Kapiio: ocHOBa MeTO/1a ¥ €r0 TPUIIOKEHHUS.
2. Cxema Metpomnoduca.
3. MeTo MOJIEKyJISIpHON JTUHAMUKHU.
4. N3o6pazute rpad, 1eMOHCTPUPYIOMINA KUZHEHHBINA IUKI OJJHOJICTHETO PACTCHHS.
3amayvu 1JI9 NPOBEPKU YMEHHMd IPH OCBOEHNH 1M CIUTJIMHBI

3aoanue Nel.
Hccnenoarh MOBEAEHWE MEXAHMYECKON cucTeMbl ['aMUIIBTOHMAH KOTOpPOM 3aliaH
cieayroniei ¢ynkmuenn H=1/2(px"2+py”~2)+V(X,y), ITOTOIHUTEIBLHO MPEANOIaracTcs
m=1, E<O0:

a) rapmonmdeckuii notenmuan: V(X,y) = 1/2 (ox X> + oy y?);

b) Bo3MymieHHBII rapmonnyeckuii notenman V(X,y) = 1/2 ( X2 + y?) + x%y -

1/3 y?.

Onpenenuth TpaHUIBl OOJACTH JIBIKCHHUS B 3aBHCHUMOCTH OT HAYaJbHOW SHEPIrHUH
CUCTEMBI (OTPAaHMYECHHOE W HE OTpaHWYeHHOe ABMkeHue). 3nauenus W1 u w2, r(0) u
v(0) sBisiroTCS mMapaMeTpamMu 3aJadyd U 3a7aloTcsid U3 BHE. B KkadecTBe oTuera
NpeACTaBUTh rpaduKu MoBeaeHUS 3aKoHa aBrokeHus (t) B 3aBucumoctH oT Ep .
3aoanue Ne2
C nomoipto Merona Monrte-Kapiio BBIYMCIUTD TPETUM M YETBEPTHIA KOAD(HUIIMEHTHI
BUPHUAJIBHOTO PAa3JOKEHUsS B cllydae NOTeHIMana TBepabix cdep. PeanusoBarhb
MpOIIeIypy BBIYKCICHUS STUX KO3 duimentoB merogom Cumrcona. MccriemoBaTh

3aBUCUMOCTb TOYHOCTH H CKOPOCTH BBIYHUCIICHHA B 3aBHCHMMOCTH OT YHKCJIa IIAroB



uHTerpupoBanus. CaenaTh 3aKIIOYEHHS O CIIydasx IeJ1ecO00pa3sHOCTH UCTIONb30BAHMS
[IEPBOT'O M BTOPOTO METO/A.

OIIK-3

Bonpocs! 1J1s1 NpoBepKH 3HAHUI NPH OCBOCHUM JMCUMIINHBI:
1. Ilpumenenue metoga Monte-Kapmo B pannodusuke u 31eKTPOHHKE.
2. [lpumenenne  MeToga  MOJEKYISApHOW  JUHAMHKH K MOJEIMPOBAHUIO

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. Metonom
Monte-Kapinio MHUHMUMU3MpOBaTh SHEpruu kimacrepoB npu [=1K. Onucarp
MOJIy4eHHbIE CTPYKTYpbl. OPopMieHre oTyeTa.
3aoanue Ne2
HccnenoBarh CTpyKTypHBIE TIepexoibl B HaHokimactepax 13Ar, 55Ar, 92Ar B
3aBUCUMOCTH OT TEMIIEPATypbl CHCTEMBI METOJIOM MOJIEKYJISPHONW AMHAMUKHA. OnucaTh
BJIMSHUE YHUCJIa YacTHIl Ha TEMIIEpaTypy IUIABJICHHUsS W HCIAPEHUS HAHOKJIACTEPOB.
IToBTOpUTH pacuersl MeTotoM MonTe-Kapno. Crenats BEIBOABI O Pa3HULIE TEMIIEPATYP
NepPEeXo0B JlaBaeMbIX IByMs MeTojgaMu. OdopmiieHne oT4era.

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. AZAUTUBHOCTD 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 IPH OCBOCHMH THCUHUIIIMHBI

Pazpabotath anroputM u KOMIIBIOTEPHYIO TIpOrpaMMy JJisi HaXOXKJICHHS

OJHOMEPHOIO ONPEAEIEHHOr0 uHTerpana rno merony Monte-Kapio.

o /2
Haiitn fo cosfdf aHamUTHYECKM M YHUCIEHHO C IOMOMIBIO MeTona MoHre-

Kapino. CpaBHUTH pe3yiabTaThI.

[IpoBecTu TeCTUPOBAHUE TEHEPATOPA MCEBIOCITYYAUHBIX YHCEIL.

OIIK-3

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

Oco00EHHOCTH JKHJIKOTO COCTOSIHHSI BEIeCTBA. Pa3BUTHE TEOpUM KUIAKOCTEH,
MOHSATHE O OJIMKHEM M JTalIbHEM TOPSIKe, paauanbHas QYHKIHS pacipeeicHus.
[Tapnas koppensiroHHas GyHKITHS.

Monekynsipuble GyHKIMU pacnpeneneHus. OnpeaesieHue paauaibHON QyHKITUU

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, 0CHOBHbIE IPUHIIMIIBI.

8. Mertoa MOJIEKYJISIpHOM TUHAMUKU. Y paBHEeHUE JlaHKeBeHa.

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

10. [IpuHuMnManpHas cxema pacuera CpelIHHUX BeIMYMH B MeTtoje Mourte-Kapiio 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. Y cOopmmka aeraneii 50% neranei (BamoB) umeroT auamerp 0 OoJbIire

HomuHanma (d > d,, ) U 50% wmenbme HomuHaNa (d < d,,, ). B wusgenun

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. Pa3paboTaTh KOMIBIOTEPHYIO MpOTrpaMMmy JUIS  peanu3aluu

MPEJICTABICHHOTO HIKE aITOPUTMA T€HEPATOPa MICEBIOCTYYalHbIX YUCEIL.



Bo Bcex OCHOBHBIX aJITOPUTMUYECKHX SI3bIKAX MUMEETCS CTaHmapTHas QyHKmus Y =
RND(X) wmu RANDOM(X), kotopas HCHOIb3yeTCS B KadecTBE JaTdhKa
ClydaiiHbIX grcen (TouHee meeBaocaydaiiibix). Oosruno X=1, .e. Ye [0,1].
[IpocTol uTepaliMOHHBIN aJITOPUTM

Xpe1 = (a*x X, + b)modm

X
Yne1 = n+1/m

3nece m = 28 + 1 (k = 15 uanm 31);

a,b, X, — uenpic ymciaa u3 aumanaszona [0,m — 1]. Beibop mapamerpos a, b, X,
BIMSCT Ha JUIMHY OTpPe3Ka alepuoJUYHOCTH T'eHEPUPYEMBIX IICEBIOCITyYaliHbBIX
qrCel.
Ipumep: k=3, m=23+1=9, m—-1=8

a=7 b=28 X,=6

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

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

X3 =57mod9 =3; Y; =0.33; Y, =0.78
YK-2
NuauBuayanbHOE 3a/laHE 10 aTOMUCTHYSCKOMY MOJICITHPOBAHUIO TBEPIOTEIHLHOU
CUCTEMBbI WJIM MaJioTO OOBEKTa C HCIOJb30BaHueM oo mporpammbl LAMMPS
(Sandia National Laboratories, USA), 1100 KOMIBIOTEPHOH MPOTrPAMMBI,
pa3paboTaHHOH TI0]] PyKOBOJICTBOM H ITPH YYACTHUH TIPEIIOAaBaTEIIs.

V. YueOHO-MeTOAMUYECKOE U MH(OPMAIITUOHHOE OOecTiedeHne JUCIUTITUHbI

a) OCHOBHAf JIMTepaTypa:



1. [Tonyxun B.A., Batonun H.A. MozaenupoBaHue pa3ynopsiiOYEHHBIX U
HAHOCTPYKTypupoBaHHbIX (a3. ExarepunOypr: Muctutyt meramnypruu YPO PAH,
2011. 461 c. (9 3x3. B bubnunoreke TI'Y);

2. Mengsenes, H. H. Monekynspraas nuaamuka. [lonydyenue mojenen :
yaeOHoe ocobue ais By3oB / H. H. Measenes. — Mocksa : M3gatensctBo FOpaiit,
2024 ; HoBocubwupck : UIIL[ HI'Y. — 168 ¢. — (Bricmiee oopazoBanue). — ISBN 978-
5-534-18821-9 (U3marensctBO FOpaiit). — ISBN 978-5-4437-1458-5 (UIII[ HI'Y). —
Texcer : anexTponHsbIi // O6pa3oBatenbHas mwatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/551754

3. Muxaitnos, I'. A. Craructuueckoe mogenupoBanue. Meroast Monrte-Kapio :
yueOHoe nmocobue 11 By30B / I'. A. Muxaiinos, A. B. Bolitumek. — Mockga :
NznmarensctBO KOpaiit, 2024. — 323 ¢. — (Bricmee oopazoBanue). — ISBN 978-5-
534-11518-5. — Texkcr : anexTpoHHbIH // OOpa3oBaTenpHas wiatopma FOpaiT [caitr].
— URL.: https://urait.ru/bcode/540819

0) 10MOTHUTE/ILHAA JIUTEPATypa:

1. lonyxua B.A. MonenupoBaHue HAHOCTPYKTYP M TPEKYPCHOHHBIX COCTOSIHHUH.
Exarepun0Oypr: Uuctutyt meramutyprun YPO PAH, 2004. 208 c.

2. Wupeansan A.I'., Xamatyp ILI. KommbroTepHoe MoaenupoBaHUE MOJIUMEPOB.
YuebHoe nocodue. Treps, 2000. 157 c.

3. Poymuncon [Ix., Yugom b. MonekynspHas Teopust kanwuisipHoctd. M.: Mup, 1986.

4. CmupnoBa H.A. MeToapl CTaTUCTUYECKON TEPMOJIMHAMUKU U (PU3NIECKON XUMUMU.

M.: Bricmas mkosa 1984.



5. Kpokcton K. ®usnka >XUAKOTO COCTOSSHUS — CTAaTHCTHYECKOE BBeAeHHE. M.:
Mup,1978.

6. ®duszuka npocThIx kuaAKocTer (moa penakiued Tumwuepnu, Poymuncona 1. u JIx.
Pom6yka), M.: Mup, 1971.

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

8. I'mpmdensaep ., Keptucc U., bepn P. MonekymsipHas Teopust ra30B U KUIKOCTEH.
M.: 11, 1961.

9. ®penkens A.U. Kunernueckas teopus xuakocteit. M.: U3a-so AH CCCP, 1959.

10.Xwmmn T. Cratuctnueckas mexanuka. M.: NJI, 1950.

2) IIporpammHoe obecrieueHre

Jlnst  BBIMTOJTHEHUS  TPAKTUYCCKUX — 3aJaHUN  CTyJEHTAaM PEKOMEHIYeTCS
CaMOCTOSTEIIFHO BHIOpaTh TMPUBBIYHYIO IS HUX Cpemy pa3paboTkm mporpamMm. B
Ka4eCTBE TAKOBBIX CTYJIEHTBHI MOTYT HCIIOJIb30BaTh cpexy paszpadorku Delphi wmm
Builder. B »stomM cinyuae s BH3yalu3alldd  BBIYHUCICHHH CTYACHTBI MOTYT
MCIIOJIb30BAaTh MaKeT MaTeMaTuieckoi rpaduxu Origin.

C 1menpl0 HSKOHOMHU BpPEMEHHM CTYJEHTAaM PEKOMEHIYETCs HCIO0JIb30BaTh
MmateMatuueckue maketbl Maple m Mathcad. bnaromapst MoIHOW HHTEIIEKTYaIbHOM
cpele TMpOTrpaMMHPOBAHUS CTYACHTHI MOTYT TOJHOCTBIO COCPEIOTOYUTHCA Ha
pa3paboTKke W WCCIEAOBAHWM MAaTEMaTHYEeCKHMX MOJENel, MUHYS JTal HaIUCAHHs
BCIIOMOTATEIBHBIX MOANPOTpaMM 10 TU(PEPEHIIMPOBAHUIO WHTCTPHUPOBAHUIO U T.H.
Jlst ObICTpO BBIPAOOTKM HEOOXOIUMBIX HABBIKOB HCIOJIB30BAHMS JITHX MAKETOB K
JTAHHOMY METOAMYECKOMY KOMIUIEKCY MPHJIAraloTCs DJICKTPOHHBIE YUYEOHUKH T10

JaHHBIM ITaKCTaM.



NmeroTcss  Takke TnpodeccHoHambHBIE KOMIBIOTEPHBIE MPOTPAMMBI ISt
aTOMHUCTUYECKOTO MOJeUpoBaHus TBepAoTelbHBIX cucteM (LAMMPS) u o6paboTku
PE3yJIbTaTOB KOMIbIOTEPHBIX dKcriepuMenToB (OVITO).

Kaspersky Endpoint Security 10 mis Windows

Adobe Acrobat Reader

Google Chrome

Notepad++

Mmuorodyukimonansabsii pegakrop ONLYOFFICE

OpenOffice

3) CoBpemMenHblie ipodeccroHanbHbie 0a3bl JaHHBIX U UH(HOPMAIIMOHHbIE

CIIpaBOYHBLIC CUCTCMBIL

1.D9BC«ZNANIUM.COM» wWww.znanium.com;

2.9bC «YHuBepcurerckas 6ubnnoTeka onnaita»https://biblioclub.ru/;
3.9BbC «Jlanb» http://e.lanbook.com
4) TIlepeueHb pecypcoB HWHGOPMAIMOHHO-TEICKOMMYHUKAIIMOHHON  CETH

«HTEepHET», HEOOXOAUMBIX JJI1 OCBOCHUS JUCIUTLIUHBI

VI. Meroanyeckue MaTepuajJbl ISl OOy4alUIUXCH 1O OCBOEHMIO
AUCHUNIMHBI

NmeroTcss  omMcaHvsi KOMIBIOTEPHBIX MpOrpaMM  JUisl  aTOMHUCTUYECKOIO
MOJIEJIMPOBAHMUS.

VI1l. MaTepuajbHO-TeXHUYECKOe oDecriedeHne

HaunMeHoBaHue crienMaJIbHBIX® OcHaleHHOCTh IlepeyeHb JTUIIEH3UOHHOTO
noMeueHuii cnenuaJIbLHbIX IOMeleHni NMPOrpaMMHOIo odecneyeHns.
M MIOMeIeHUi 1JIst PexBU3NTHI NOATBEPKIAIONIETO
CAMOCTOSITEJILHOM padoThl JOKYMEHTa



http://www.znanium.com/

YyeOHast ayTuTOpus st 1. MynsTUMe IUITHBIT Kaspersky Endpoint Security

NPOBEICHUS 3aHATHI mpoekrop Casio XJ- 10 ms Windows
JICKITHOHHOTO THIIA, 3aHSITUN H2650 ¢ morou. kperu. Adobe Acrobat Reader
CEMHHAPCKOro TUIIa, KypcoBoro | 2. DkpaH Screen Media Google Chrome
npoekTupoBanus (BeinojgHenus | 3. KommiekT yueOHo Notepad++
KYPCOBBIX PaboT), TPYIIOBBIX U | MeOenu Ha 68 MHorodyHKITMOHATBHBIN
WHJUBUTyaJIbHBIX KOHCYJIBTALIMM, | MOCAAOYHBIX MECT penaktop ONLYOFFICE
TEKYILEro KOHTPOJIS U 4. MenoBas J0CKa OpenOffice
IIPOMEKYTOUYHOM aTTECTalUu, 5. IIK

Jlekuuonnas aynutropus Ne 228
(170002 TBepckast 0041., . TBepb,
Canoseiii niep., 1. 35)

JUst IpoBENEHNS OTOYHBIX JIEKIMI U CEMUHAPOB B AyJIUTOPUH UMEETCSI KOJOCKOIT
IS TEMOHCTpalliu  CJlaiiioB, MynbTUMeAuiHas TexHuka (DLP  mpoektop st
JEMOHCTpAIMM TPE3CHTAIM M y4eOHbIX (PWILMOB) M KOMIIBIOTEPHI NIl OOECHeUeHUs
paboThl MyJIbTUMEINHHON TEXHUKHU U 10CTyNA K ceT HTepHeT.

Nwmeercss 5 COBpEMEHHBIX KOMITBIOTEPOB, BKIIIOYAs KOMIIBIOTEPHI, OCHAIICHHBIE
rpaduueckuMH MPOLECCOPaMH, TO3BOJIIOIINE OCYILECTBIISITh BbICOKOIIPOM3BOIUTEIILHbIE

IMapaJlICIIbHBIC BBIYHMCIICHUA.

VIlI. CBenenusi 06 00HOBJIeHUHN padoyell MporpaMMbl TUCUMILTHHBI

Ne .. OOHOBNEHHBIN pa3Aen Ornurcanue BHECEHHBIX PexBu3uTel 10KyMeHTa,
paboueit mporpamMmsI W3MEHEHUHN YTBEPAUBIIETO
JUCLUIIIIUHBI V3MEHECHUS
1.
2.




