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I. AHHOTAIIUA

1. leap n 3aga4y AMCUUILIMHBI

Llenpr0 OCBOCHMS JUCIUTLIMHBI SIBIISICTCS:

OBnajicHUEe YUCJICHHBIMU METOJAMH, B TOM YHCJIE€ METOJaMU KOMIIBIOTEPHOTO
aTOMHCTHYEeCKOro MojaenaupoBanus (Monte-Kapimo ©  MOJeKyJIsIpHOM JUHAMHKH)
MPUMEHUTEIIBHO K UCCJICOBAHUIO HAHOYACTHUIl U HAHOCHUCTEM.

3aauyaMy OCBOCHMS JUCIUILINHBI SBJISIOTCS:

® 3HAKOMCTBO C OCHOBAMH METOJIOB MOJICIUPOBAHUS U PA3HOBUIAHOCTSIMH

MOJICTTUPOBAHUS, OTBEYAIOIIMMHU PA3JIMYHBIM YPOBHEM HMUTAIIMUA UCCIEAYyEMOMH

CHCTEMBI: YPOBHIO JJICKTPOHHOW CTPYKTYpPbl, ATOMUCTHYECKOMY YPOBHIO,

KOHTUHYaJIbHOMY YPOBHIO;

® U3YYCHHME OCHOB METOJOB CTAaTUCTUYECKOTO U  JAECTCPMHUHUCTHYECKOTO
moenupoBanus (MonTe-Kapio u MosiekysipHasi TMHAMUKA);

® 3HAKOMCTBO C IIpOrpaMMamu, IIPEIHA3HAYECHHBIMU IS MOJICIIMPOBAHUSA
HAHOCHUCTEM U BBINIOJHCHUE 3aJaHHWM, CBA3aHHBIX C MCIIOJIB30BAHUEM JTHX

Mporpamm.

2. Mecto nucuuniannbl B cTpykrype QOII

HucuunnnHa «YucieHHble MeTOAbl B (PU3MKE HU3KOPA3MEPHBIX CHUCTEM)
u3ydaercsi B Moayie «Pu3nKa U TEXHOJIOTHS MAaTEpUaAIOB Pauo3JIeKTPOHUKM» biioka 1.
JMcuuminHbl 4acTu y4eOHOro IiaHa, popMUpYyeMOW y4acTHUKaMH 00pa30oBaTEIbHBIX
OTHOILICHUH.

UucieHHblE METOABI, BKJIIOYas KOMIIBIOTEPHOE MOJEIMPOBAHHUE, BCE IIUPE
UCIIOJIb3YETCSl B HayKe M TEXHUKE, B TOM YHMCJIE€ B TYMaHUTAapHBIX HaykKax. B pamkax
JAHHOTO CIIELKYypca paccMaTpUBaIOTCs 0a30Bble MOHATHUS TEOPUU MOAEIMPOBAHUSA
(opuruHal, MOJIeNb, YIPOILIEHHAs MOJIeNb, TOMOMOpP(hHAST MOJENb U JIp.). DTU NOHITHUS
M3Yy4aloTCd Ha CEPbE3HOM HAYYHOM YpOBHE B KHMOEpHETHKE, T.€. HAyKe 00 yIpaBjeHUU
B CJOXHBIX CHCTeMax. V3yueHue 3THX BONPOCOB HMeEET OO0JbIIOe 3HAUYCHUE MAJis
(GbopMHUpPOBaHUS Y CTYAACHTOB METOJIOJIOTUM COBPEMEHHOTO HAYyYHOTO MCCIEAOBAHUS, a

Takke s GOpPMHUPOBAHUSA y HHX HAy4dHOTO MHUPOBO33peHusa. [lomumo 0a30BBIX



MOHSITHH U KOHI_IGHI_[I/Iﬁ H3J1aratoTcsa OCHOBLI IBYX, Haunoboee MU POKO MPUMCHATOIINXCA

METOOOB MO CIIMPOBAHHUA

MOJICKYJISIPHOI?I JUHAMHKH.

ATOMHO-MOJIEKYJISIPHBIX

cucreM: Monte-Kapno wu

JIaHHBII KypC TECHO CBS3aH C pasnesioM «TepMOaMHaMHMKa M CTaTHCTUYECKas

¢u3MKa» Kypca TEOpETHYECKON (PU3MKH, a Takke C PSIJAOM CIEIKYPCOB, BKIIOYAs

((9KCHCpHM€HTaJIBHI>IG H TCOPCTHUYCCKHC MCTOIbI B (bI/ISI/IKe KOHIACHCUPOBAHHOT'O

COCTOAHHA BCIICCTBA».

3. O0beM aucuMmIuMHbI: 4 3adeTHple eauHUNGl, 144 akageMHYECKHUX 4YacoB, B

TOM YHUCJIE:

KOHTAKTHAasl ayIuTOPHAasi padoTa: jeKkiuu 26 4acoB, JabopaTopHbIe pabOThI 52

yaca, B TOM YHUCJIE MPAKTAYECKasi TOATOTOBKA 52 yaca;

camMocTosiTe/IbHAs padoTa: 66 4acoB, B TOM 4KCIIe KOHTPOJIb 27 4acoB.

4. HﬂaanyeMble PE3YJIbTATHI Oﬁy‘leHl/IH nmo JUMCHHUILINHE, COOTHECCHHBIC C

IUVIAHMPYEMbIMH Pe3yJIbTATAMH OCBOCHHA 00pa30BaTeIbHOM MPOTrPAMMBbI

[Tnanupyemble pe3ysbTaTbl OCBOCHUS
o0pa30BaTeIbHOM MPOrpaMMbl

(bopMupyembie KOMIETEHITUH )

HJIaHI/IpyeMBIe PE3YJIbTAThI 06yquI/151 IO AUCHUIITIMHEC

VYK-1. CnocobGeH oOCymecTBIATh IOUCK,
KPUTHYECKHUI aHAIM3 U CUHTE3 UH(OpMALINH,
MPUMEHSATh CUCTEMHBIN MOJIXO0/ I PEIICHUS
MOCTABIICHHBIX 3a7au.

VK-1.5. PaccmarpuBaer u npeiaraeT BO3MOXKHBIE
BapHaHThl PELICHMsI ITIOCTABJICHHOMN 3aJa4uy, OLEHUBAs
UX TOCTOMHCTBA U HEJOCTaTKHU.

[IK-4. CnocobeH mpoOBOAUTH  HAYYHO-
UCCleI0BaTeIbCKHUE U OTIBITHO-
KOHCTPYKTOPCKHE pa3palboTku o

OTACJIbHBIM pa3/icjiaM TCMBI.

[K-4.1. OcymectBusier cOop, 00pabOTKy, aHATU3 U
00001IeHne MepeI0BOro OTE€YECTBEHHOIO 51
MG)KIIYHapO)IHOFO OIIbITa B COOTBCTCTBYIOHICﬁ
0071aCTH HCCIIeT0OBaHMIA.

I[1IK-4.4. Pemaer aHaauTH4YeCKHE 3aJadud B oOJacTH
(U3NYIECKOT0 MaTEPUAIOBEICHUSI.

5. ®opMa NpoMeKYTOYHON ATTECTALMU M CeMeCTP MPOX0KACHUSA

JK3aMeH B 8 cemecTpe.

6. SAI3bIK MpenogaBaHusA. PyCCKUI.




Il. Conepxxanue IMCHMIIMHBI, CTPYKTYPHMPOBAHHOE N0 TeMaM (pa3gesiam) ¢

YKazanueM OTBCACHHOI0 Ha HHX KOJAHYECTBA AKAICMHUICCKHUX YacoB M BHUAOB

Y4eOHbIX 3aHATHH.

1.l cTyAeHTOB 04HOI (pOpMBI 00yUeHHS

Y4yeOHast mporpaMmMa — HAMMEHOBAHHE
pa3zesioB U TeM

Bceero
(dac.)

KonraktHas pabora
(gac.)

Camocros
TenbHast
pabora, B
TOM YHUCIIE
Kontpous
(dac.)

Jlexuun JlaGopaTopHbl
€ paboThI

BCErO0 | B T.4. | BCETO | B T.4.
111 111

1. BBemenme. Mecto MoJenupoBaHusl B
METOJIOJIOTUH HAay4YHOTO TBOpuecTBa. CBs3b
MO/JICIIUPOBAHUS c BBIYMCITUTEIHHBIM
skcnepuMeHTOM. Kitaccudukanus MeTonoB
MO/JICIIMPOBAHUS: MaTeMaTHYECKOe u
dusnyeckoe  MOJIEIMPOBaHWE U HX
B3aMMOCBsI3b. JIBa cilydas MaTeMaTHYECKOTO
onucanus cucteM. [loHsTHE O KUOEpHETHKE
KaKk Hayke, 00 YIpPaBJICHUH B CIOXKHBIX
cucreMax W € MecTo B TEOpUHU
MonenupoBanus. [lpuniun wuzomopduOCTH
MaTeMaTHYECKUX  MOJENeH  pa3iIMYHBbIM
¢busnveckuM siBiIeHUsAM. [Ipumepsl: mepeHoc
UMIIyJbca, TIEPEeHOC Teria, MEePeHOC MACCHI,
MepEeHOC 3apsija. Knaccudukanus
MaTeMaTHYeCKUX MoJIeNe: KECTKHE
(IeTepMUHHUPOBAHHbBIE MOJIETN),
BEPOSTHOCTHBIE Mojaenu (merox MonTe-
Kapno). Meroasl  MoaenupoBaHus B
€CTECTBEHHBIX U TYMaHUTAPHBIX HayKaXx.

2. Teoperuueckne OCHOBBI
MO/1eJTUPOBAHUS.

O06001IeHHOe MTOHUMAaHYE IBIKCHUS B
kubepHeTrke. COCTOSIHHE CUCTEMBI.
IIpoctpancTBO cocTosuuil. [Tapamerpsl
COCTOSTHUH (KOOpauHATHI cucTeMbl). [TonsTHe
o ¢azoBom npocTpancTBe. [Ipumepst
JBMOKCHUS: MEXaHUYECKOE JIBHKCHUE,
M3MEHEHHUE ChIPhEBBIX 3aM1acOB, U3MECHEHUE
CYMMBbI Ha 0aHKOBCKOM cueTe. OpuruHan u
Mozenb. [Ipumepsr cxoacTBa (moaoous):
BHEIIIHEE CXOJICTBO, CXOJICTBO CTPYKTYPBHI,
CXOJICTBO MOBEJCHHUS. «UEpHBIN SITUK.
[TonsaTue 06 M30MOPQHBIX CUCTEMAX.
YupouieHHas Mmoaenb. CHCTEMbI-aHAJIOTH.

16




AHAaJIOrOBBIC BEIYUCIUTENbHBIC MAINHBI 1
ycrpoiicTBa. O0muii moaxon Kk pazpaboTke
KOHKPETHBIX MOJIEJICH, MHOTOCTYCHYaThIN
MOJIXO/1: OTIMCAHUE UCXOIHON CUCTEMBI U
BBIJICJICHE OCHOBHBIX IIAPAMETPOB
(opurunaim), nocTpoeHue GPU3NIECKOM
MoJeH, GOPMYIHPOBKA 3aMKHYTON
MaTeMaTU4eCcKONH MOJENH, IOCTPOCHUE
ANITOPUTMUYECKONW MOJEIH, YUCIICHHAS
MO/IeJIb, TIPOTPAMMHUPOBAHHE, OTIAKA U
IPOBEPKa C yTOYHEHHEM BCEX YPOBHEH
OTMCAHMS.

3. OcHOBBI (PM3HYECKOTO MOJAEJTUPOBAHMS.
Teopust momobus Kak TeopeTHdecKass OCHOBA
¢busznueckoro MozenupoBanusa. Kpurepuu
momobusi W WX COOTHOmIeHHWs. Teopema
nonoousi: HeoOX0IMMOE YCIIOBUE MOJ00uS,
J0CTaTOYHOE ycloBUE monodus, [I-teopema
bykunrama.  IlpoGmembl  ycTOHYMBOCTH
busnueckux mojaenei. [lpumepsl.

21

4. OcHoBBI CTATHCTUYECKOI0
MoaeaupoBanuss (Merona Monrte-KapJio).
Teoperuueckue ocHOBBI MeTona MoHTe-
Kapuo. [TonsiTue 0 reHeparope
nceBJoCay4YailHpix  uucen. PaBHomepHOe
pacnpezeneHue MOCJIEI0BATEILHOCTH
ciydaiiHpix BenuuuH. [lpocteiimue 3amayn
CTATUCTUYECKOTO MoJieTupoBanus. Mertox
Mounrte-Kapio B BBIYHCIIUTEIIBHOM
MaTeMaTuKe, pacyer OIIPEJIEIIEHHOTO
uHTerpasia 1o  Merogy  Monte-Kapio.
[Tpumep BBIYUCIICHHS BUPHUATBHBIX
K02 (HUIIMEHTOB BBICIIMX MOPSIKOB.

24

12

12

5. Meroa MonTe-KapJio B cTaTUCTHYECKOM
(pusuxe.

Kpartkue cBenenust o metoie ancamoiei
I'u66ca. OcHOBHBIE CTATUCTUYECKHE
ancamOmu. [IpuHIMnManpHas cxema pacyera
KaHOHMYECKUX CPEAHUX BEJIMYUH MO METOY
Mounre-Kapno. Cxema MeTtponomnuca.
Mapkosckue uenu. [lepuonnueckue
rpaHUYHbIE yCcIoBUs. Bo3MokHOCTH MeToAa
MonTe-Kaprno.

24

14

14

6. MeToa MOJIeKYISIPHOI IUHAMUKH.
[lonsiTHe 0 NPUMEHEHUHU METO/1a
MOJICKYJIIPHON JUHAMUKH B TEOPUHU
xuakocted. TeopeTuueckrne OCHOBBI
METOJIOB KJIAaCCUYECKON U KBAHTOBOU
MOJIEKYJIIpHOM AMHAMUKH. /[Ba BapuaHTa
MOJICKYJIIPHOM AUHAMUKH (aauadaTrudeckas
Y U30T€pPMUYECKas MOJIEKYISIpHAst
nuHamuka). COBpeMEHHOE COCTOSTHUE B

24

14

14




00J1aCTH MOJICTTUPOBAHUS MAJIBIX OOBEKTOB U
MaKpOCKOIUYECKUX CUCTEM.
DKBUBAJIEHTHOCTh MeTOA0B MonTe-Kapiio u
MOJICKYJIIPHON AMHAMUKU. DProaudeckas
Teopema.

IK3AMEH | 27 27
HUTOI'O | 177 26 52 66
I11. O0pa3oBaTebHbIE TEXHOJIOTHH
Y4eOHast mporpaMMax- HAMMEHOBAHHE Bun 3anartus OO0pazoBarenbHbIE
pa3ziesioB U TEM TEXHOJIOTHH
1. BBenenume. Mecto MonenupoBanusi B | Jlekyuu Axmuenoe cayuanue.
METOJOJOTUU HAyyHOTO TBOpYecTBa. CBs3b Tpaouyuonnas nexyus

MO/JICIIUPOBAHUS c BBIYMCITUTEIHLHBIM
skcnepuMenToM. Kiaccudukanus MeTonoB
MO/ICJIMPOBAHUS: MaTeMaTHYECKOe u
¢usznvyeckoe  MOIENMpPOBaHME U HX
B3aMMOCBsI3b. JIBa cilydas MareMaTHYECKOTO
ornucanus cucrteM. lloHsTHe 0 KuOEepHETHKE
Kak Hayke, 00 yIpaBICHHMH B CIOXHBIX
cucreMax U4 €€  MECTO B  TEOpUH
MojnenupoBanus. [lpuHnun wuzomopdHOCTH
MaTeMaTHYECKUX  MOJENeH  pasIMYHBIM
busnveckuM siBICHUsAM. [IpuMepsl: mepeHoc
UMITYJIbCa, TIEPEHOC TeIia, MEePEeHOC MAaCCHI,
MepPEHOC 3apsiia. Krnaccudukanus
MaTeMaTHYECKUX MOJIeJIeH: KECTKHE
(meTepMUHUPOBAHHBIE MOJICIIN),
BEPOSTHOCTHBIE Mojenu (meron MonTe-
Kapno). Meroasl  MoaenupoBaHus B
€CTECTBCHHBIX U TYMaHUTAPHBIX HAYKAaX.

2. Teoperuyeckue OCHOBBI
MO/1eJIUPOBAHUS.

O060011eHHOE TOHUMAaHHE JBI)KEHUS B
kuOepHeTuke. COCTOSIHME CUCTEMBI.
IIpoctpancTBO cocTosguuil. [Iapamerpel
COCTOSIHUH (KoopauHaThl cucteMsbl). [Tonstue
o (azoBoM npocTpancTse. [Ipumepst
JBUKEHMSI: MEXaHUYECKOE JABM)KEHUE,
M3MEHEHHUE CBIPBEBBIX 3aI1acOB, N3MEHEHUE
CYMMbI Ha OaHKOBCKOM cueTte. OpuruHai u
Mmojienb. [Ipumeps! cxoacTsa (mogodus):
BHEIIHEE CXOJICTBO, CXOJCTBO CTPYKTYPHI,
CXOJICTBO MOBEJCHHUS. «UEpHBIN SITUK.
[TonsaTne 06 M30MOPQHBIX CUCTEMAX.
VYnpouienHnas moaenb. CHUCTEMbI-aHAJIOTH.
AHaJIOrOBBIE BBIYMCIUTEIbHBIE MAIIMHBI U
ycTporicTBa. OOt moaxoa K pa3paboTke
KOHKPETHBIX MOJIEJIEN, MHOT'OCTYIIE€HYAThIN
MOJIXO/JI: OTIMCAaHNE UCXOJHON CUCTEMBI U
BBIJIEJICHUE OCHOBHBIX [1APaMETPOB

Jlexyus, nabopamopmvie
pabomul

AxmueHoe crywanue
Pewenue epynnogvix
UHOUBUOYATILHBIX 3a0aY
ouckyccus

u




(opuruHa), mocTpoeHne GU3NIECKOM
MoJIeNd, POPMYJIMPOBKA 3aMKHYTOMH
MaTEeMaTHYeCKON MOJIENIN, TOCTPOCHUE
AITOPUTMUYECKOIN MOJIEIH, YUCICHHAS
MOJIeJIb, POTPAMMHPOBAHUE, OTJIAJKA U
MPOBEpPKA C YTOYHEHUEM BCEX YPOBHEU
OIHCaHUSI.

3. OcHOBBI (QU3NYECKOTO MO/IeINPOBAHUS.
Teopus monoOust kak TeopeTuyeckas OCHOBA
¢usnyeckoro MojnenupoBaHus. Kpurepun
nogoduss M MX CcooTHouleHus. Teopema
noao0usi: HeoOXOAMMOE YCIOBHE MOAO0OMS,
J0CTaTo4HOE ycioBue noaobus, Il-reopema
Bykunrama.  IIpoGiemsl  ycroifumBOCTH
busndeckux moueneit. [lpumepsr.

Jlexyus,
pabomol

1abopamopHule

AxmusHoe ciywanue
Pewenue epynnoguix
UHOUBUOYATILHBIX 3A0aY
ouckyccus

u

4. OcHoBBI CTATHCTHYECKOI0
MoaeaupoBanusi (merona Moute-KapJio).
Teopetnueckne OCHOBBI MeTojna MoHTe-
Kapno. [lonsTtue 0 reHepaTope
IICEBIOCITyYalHbIX  4ucen. PaBHOMepHOeE
pacnpezeneHue IIOCJIEZI0BATENBHOCTH
ciny4yanHbeix BenuuuH. [Ipocreiimme 3anaun
CTaTHUCTUYECKOI0 MoJenupoBaHus. Meton
Momnte-Kapno B BBIYMCIIUTEIBHON
MaTeMaTHKe, pacuer OIIPEECIIEHHOTO
uHTEerpasa 1o Merogy  Monte-Kapio.
[Tpumep BBIYHCIICHUS BHUPHAJIbHBIX
K02 PHUIIMEHTOB BBICHINX MOPSIIKOB.

Jlexyus,
pabomol

1abopamopHule

AxmusHoe ciywanue
Pewenue  epynnoguix
UHOUBUOYATILHBIX 3A0aY
ouckyccus

u

5. Metroa MonTe-KapJio B cTaTHCTHYECKOMH
Ppusuxe.

Kpartkue cBeneHus o Mmerose aHcaMmOieit
I'n66ca. OcHOBHBIE CTATUCTUYECKHE
aHcam6iu. [IpyHIMIIHANIBHAS cXeMa pacyeTa
KAaHOHUYECKHUX CPETHUX BETUYHH 10 METOAY
Mounre-Kapno. Cxema MeTtponosnuca.
Mapxkosckue nenu. llepuognyeckune
rpaHuYHbIE YCI0BHA. Bo3MoxHOCTH MeTOaA
Mownre-Kapo.

Jlexyus,
pabomul

1abopamopHule

AxmueHoe ciywanue
Pewenue epynnoswvix
UHOUBUOYATILHBIX 3a0aY
ouckyccus

u

6. MeToa MOJIEKYJISIPHOI TNHAMUKH.
[ToHsiTHE O TIPUMEHEHUU METO/IA
MOJIEKYJIIPHON AUHAMUKH B TEOPUU
xuakocred. TeopeTnyeckne OCHOBBI
METOJIOB KJIaCCUYECKON U KBAHTOBOU
MOJIEKYJIIPHOW TUHAMUKH. J[Ba BapuaHTa
MOJIEKYJISIPHOM THHAMUKHU (aanabaTrdeckas
Y U30TEPMUYECKAsT MOJIEKYJISIPHAS
nuHaMuka). COBpeMEHHOE COCTOSIHUE B
00J1aCTH MOJIETUPOBAHUS MAJTBIX OOBEKTOB U
MAaKpPOCKOIIMYECKUX CUCTEM.
DKBUBAJICHTHOCTh MeTO0B MoHnTe-Kapio u
MOJIEKYJIIPHON AUHAMUKH. Dproauydeckas
TeopeMa.

Jlexyus,
pabomul

JnabopamopHyvle

AxmueHoe crywanue
Pewenue epynnogvix
UHOUBUOYATILHBIX 3a0aY
ouckyccus

u




IV. Ouenounble MaTepHaJIbl VIS NPOBeIeHUs] TEKylled U MPOMEKYTOYHOM
arrecTalum

dopma NpoBeNCHUS PK3aMEHA: CTYJICHTBI, OCBOMBIIHE MPOrPaMMy Kypca, MOTYT
IIOJYYNUTHh OLEHKY II0 HTOraM CEMECTPOBOM M IOJIYyCEMECTPOBOM PEUTHHIOBOU
arrectaiuu cornacHo «llomoxkeHuto o pedTuHroBor cucreme oOydeHuss TBI'Y»
(npotoxoi Ne8 ot 30 anpens 2020 r.).

Ecmu ycnoBusa «llonoxeHnsi 0 peMTUHIOBOW CHCTEME ...» HE BBIIIOJHEHBI, TO
AK3aMeH caaeTcs coryiacHo «IloyiokeHnIo 0 MPOMEXXYyTOUHOM aTTecTaluu (SK3aMeHax U
3adeTax) OOydaromuxcsi Mo mporpamMmam Beiciiero obOpaszoBanust TBI'Y» (mpoTokoin
Nell ot 28 anpens 2021 r.)

Jliis mpoBeeHus TeKyLel U MPOMEKYTOYHOM aTTeCTALUM:

YK-1. Cnoco0eH ocymecTBIAsTh IOMCK, KPUTHYECKHUN AaHAJIU3 M CHHTE3
HH(POpPMALMH, NPUMEHATH CHCTEMHBIH MOAXOA /I PEIICHUs INOCTABJICHHbIX
3ajga4:

YK-1.5. PaccmaTtpuBaer u mpeuiaraetT BO3MOXKHBIE BAPUAHTHI PEMIEHUS ITOCTABICHHOU
3a/1ayy, OLICHUBAs UX JOCTOMHCTBA U HEJIOCTATKHU.

3ananue:

Otget Ha Bonpoc: 1. Cxema Metpononuca metona Monte-Kapio npennonaraer,
YTO Ha KaXJOM IIare MOJEINPOBAHUS T€HEPATOP ICEBAOCITYYaHBIX YHCEII TEHEPUPYET
4 ncepnociaydaiHbixX yncia. C Kakod HEJIbI0 OHU HUCIOJIB3YHOTCS?

2. UTO mOHUMAIOT MOJ MPOCTPAHCTBEHHBIM COCTOSIHUEM CHUCTEMBI, HalpuMep,
nrHamudeckon cucteMbl? [Ipusenure 3 nmpumepa.

Croco0 arrecTauMu: yCTHBIN

Kpurepuu oueHku:

- Bricokuit ypoBenp (3 Oamra): Ilonumaer (uU3MKy SBJICHUS, COCTABISET
MaTeMaTUYECKHUE BBIPAXKEHUS I MonydeHus pemenus. [loayyaer npaBuiIbHbIA OTBET.

- Cpenuuii ypoBenb (2 Oamma): Ilonumaer ¢usuky sBiaeHus. lMcnbIThIBaeT
CJIO)KHOCTH C COCTaBJICHHEM MAaTEMATHYECKHUX BBIPAKEHUU ISl MOJYYEHUS PEIICHUS.

Ilomy4yaer npaBUIIBHBIN OTBET.



- Huskuit ypoeenp (1 Oamn): Ilonumaer ¢usuky sBneHus. HMcnbIThiBaeT
CJIO’)KHOCTHU C COCTaBJICHUEM MAaTEMAaTHUYECKUX BBIPAKEHUU ISl MOJY4YEHUS PEIICHUSI.
N3-3a anrebpanueckoil HETOYHOCTH HE TOJTyYaeT MPaBUIIbHBIN OTBET.

IIK-4. CpnocofeH NpoOBOAMTL  HAYYHO-MCCJIEAOBATENbCKHE M ONBITHO-
KOHCTPYKTOPCKHe Pa3padoTKH MO 0T/AeJbHBIM pa3iejiaM TeMbl:

[IK-4.1. OcymectBisger cbOop, 00pabOTKy, aHanu3 U 00O0OIIeHHE TEPEeIOBOrO
OTEUECTBEHHOI0 M  MEXKIYHAPOJAHOIO OMNbITa B COOTBETCTBYIOIIEH 00JacTH
HCCIIeOBaHUM.

[1K-4.4. PemnraetT aHaTuTHYECKUE 33/1a4l B 00J1aCTH (PU3UUECKOTO MaTepUATIOBEACHHUSI.

3aganue:

1. OnummTe KPaTKO AIrOPHTM pacuyéTa OXHOMEPHOro MHTerpama | 07
MeronoM Monre-Kapino, ecnu obnacte omnpeaeneHus (YHKIMH OTBEYAET MHTEPBAILY
3HaueHui ot 0 1o 1.

2. TlpocToit UTepallMOHHBIN aNrOPUTM FeHEpaTOpa MCEeBAOCTYYalHbIX YU CEIL:

x = (aX,, + b) mod m, rae f; mod f, — ocTaTok OT AcneHus f; Ha f,,
Vo1 = Xpp1/m

3necs m = 2% + 1 (k=15 nmm 31),

a, b, X, — uensle yncna u3 auanasona [0, m-1].

Cnenaiite 3 mepBbIX 11ara, T.€. HAMANUTE TIceBIOCTyYaiiHbie uncna Yy, Y, u Y; mpu k=3,
a=7, b=8, X,=6

Cnoco0 aTrrecranum: NUCbMEHHBIN

Kpurepuu oueHku:
- Bwicokuit ypoens (3 Oamra): Ilomumaer ¢Gu3MKy SBIEHUSA, COCTaBISET
MaTeMaTUYECKUE BhIpXKEHUS JJIsl TOJTydeHusl petienus. [lorygaeT npaBUIbHBIN OTBET.
- Cpennuii ypoBeHb (2 6amna): Ilonumaer pusnky siBieHusi. ICIBITHIBAET CI0KHOCTHU C
COCTABJICHUEM MATEMaTUYECKUX BBIPAXKEHUW ISl TMOdydeHus pemeHus. [lomyuaer

IIPaBUJIbHBIA OTBET.



- Huskuii yposens (1 6amn): Ilonumaer ¢pusuky siBieHus. VCHBITBIBAET CIOXKHOCTH C
COCTaBJICHHEM MAaTEMAaTHYECKUX BBIPAXKECHUM JUIsl HoJydeHus pemenusd. H3-3a

aHF€6paI/I‘{€CKOﬁ HCTOYHOCTHU HC I10JIY4aCT HpaBI/IHBHBIfI OTBCT.

V. YueOHo-MeTOAN4YEeCKOe U HH(pPopMALIMOHHOE 0O0ecneyeHue JUCITUTIMHBI
1) Pexomennyemas auteparypa
a) OCHOBHAafl JIUTepaTypa:

1. U6parumoB WM. M. OCHOBBI KOMIBIOTEPHOTO MOJICIUPOBAHUSI HAHOCUCTEM
[DnexkTponHBIH pecypc]: yaed. mocodue / U.M. U6parnmos, A.H. Kosmios, FO.D.
HazapoB. — Dnekrpon. nad. — CII6.: Jlans, 2010. — 384 ¢. — Pexum nocryna:
https://e.lanbook.com/book/156.

2. boes B.J., Cemuenko P.II. Kommeroteproe woaemupoBanue. 2010. //

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

0) J0MOJTHUTEIbHAS JUTEepaTypa:

1. Ilopmmer C. B. KommnbioTepHoe MopaenupoBaHue (U3MYECKUX MPOIECCOB B
nakete MATLAB. + CD [OnekTpoHHbIi pecypc]: yued. nmocoomue — DJIEKTPOH.
nan. — CII6.: Jlanms, 2011. — 736 c¢. — Pexum pocryna:
https://e.lanbook.com/book/650.

2) [IporpammMHOe obecrieueHue

a) JIulieH3MOHHOE MPOTPaMMHOE 00ECTICUCHUE

JInst  BBIMONHEHWS TNPAKTHUECKUX  3aJaHUN  CTYJIEHTaM  PEKOMCHIYeTCS
CaMOCTOSITEJIbHO BBIOpATh MPUBBIYHYIO ISl HUX Cpeay pa3paboTku mporpamm. B
Ka4eCTBE TAKOBBIX CTYJIEHTBHI MOTYT HCIIOJIb30BaTh cpexy paspadorku Delphi wmm
Builder. B »stom ciydae s BH3yalW3alldd  BBIYMCIACHHUH CTYACHTHI MOTYT
UCTIOJIB30BATh MAKET MaTeMaTuieckoi rpaduxu Origin.

C 1enbl0 SKOHOMHH BpPEMCHU CTYJIEHTaM pPEKOMEHIYETCS HCIOJIb30BaTh
MaTematudeckue nakeTsl Maple u Mathcad. Brarogapst MOIIHON HMHTEIICKTYa bHOM
cpeie TpPOTPaMMUPOBAHUSI CTYJACHTBI MOTYT TIOJHOCTBIO COCPEIOTOYHMTHCS Ha
pa3paboTKe M HCCIICJOBAHUM MATEMATHYECKUX MOJENel, MHHYsS 3Tal HaluCaHUs

BCIIOMOTaTeJIbHBIX MOANPOrpaMM IO AU(PPEPEHIIMPOBAHUIO UHTETPUPOBAHUIO U T.1.


https://e.lanbook.com/book/156
http://www.intuit.ru/lector/592.html
http://www.intuit.ru/lector/593.html
http://www.intuit.ru/department/calculate/compmodel/1/
https://e.lanbook.com/book/650

Jlist ObICTpOi BBIPAOOTKM HEOOXOIUMBIX HABBIKOB HMCIOJIB30BAHMS JTHX IMAKETOB K
JTAaHHOMY METOAMYECKOMY KOMIUIEKCY WPHJIAraloTCs dJICKTPOHHBIC YUYEOHUKH T10
JTAHHBIM TIAKETaM.

6) CB0OOHO pacmpocTpaHsieMOe MPOrPaMMHOE 0OeCTIeueHNE

3) CoBpemeHHbIe podeccHoHaNbHBIE 0a3bl JAHHBIX U HHPOPMAITMOHHBIC

CIIPAaBOYHBIC CUCTCMBI

1.9BC«ZNANIUM.COM» www.znanium.com;

2.9bC «YHuBepcurerckas 6mbauoTeka onnaia»https://biblioclub.ru/;

3.9BC «Jlanby http://e.lanbook.com

4) Ilepeuenb pecypcoB HH(DOPMAIMOHHO-TEIEKOMMYHUKALIMOHHON  CETH

«I/IHTepHCT», HCO6XOI[I/IMI)IX JJIA OCBOCHUA JUCHHUITIMHBI

VI. Meroauyeckue MaTepuajdbl sl OOy4YalOUIUXCS MO OCBOEHMIO
TUCIHUANIIMHBI

1. Texymiuii KOHTPOJIb YCIIEBAEMOCTH

Boripocs! a1 mpoBepKy 3HAHUM MPU OCBOCHUH JTACHUTLIIUHBI:

1. Meron MonTe-Kapio: ocHOBa MeTO/1a ¥ €ro MpUI0KEHUS.

2. Meton MonTe-Kapiio B craructudeckoi hu3uke.

3. Cxema Metpomnonuca.

4. Metoa MOJIEKYISIPHOM TMHAMHUKH.

5. M3obpazure rpad, 1eMOHCTPUPYIONINN KU3ZHEHHBIN ITUKIT OJTHOJIETHETO PACTCHUSI.
3amaun 1)1 MPOBEPKU YMEHUH TIPU OCBOCHUY JTUCIUTUTHHBI

3ananue Nel.

HccnenoBaTh MOBEACHUE MEXAHUYECKOW CUCTEMBI [ 'aMAJIbTOHUAH KOTOPOH 3aJ1aH
cienyromer ¢yakiueit H=1/2(px"2+py”*2)+V(X,y), TOMOIHUTEIBLHO IPEaIoiaracTcs
m=1, E<O0:

a) rapMonndeckuii motenuman: V(X,y) = 1/2 (wy X* + ©y Vo)
b) Bo3MymieHHBIH rapMoHmdecknii motermuan V(X,y) = 1/2 (x> + y?) + X%y -

1/3 y*.


http://www.znanium.com/
http://e.lanbook.com/

OnpenenuTs rpaHUIlBl 00JACTH ABMKCHUS B 3aBUCUMOCTH OT HAYaJIbHOW YHEPTUN
CUCTEMBI (OTPAaHUYCHHOE W HE OTpaHWYeHHOE ABMkKeHue). 3nauenus W1 u w2, r(0) u
v(0) sBisitoTCs MapaMeTpaMu 3aJadyd M 3a7aloTcsd U3 BHE. B kadecTBe oTuera
MPEJICTaBUTh TpaduKy MOBEICHUS 3aKoHa JBWkeHH I(t) B 3aBHCHMOCTH OT Ej .

3aganue No2

C nomompro Meroga MoHrte-Kapino BBUHMCINTE TpPETUA UM YETBEPTHIU
KO3 (UIIMEHTHl BUPUATBHOTO PA3NIOKEHUS B Ciydae TMOTEHIHala TBEpAbIX cdep.
Peanu3oBarh mpoueaypy BbIUMCICHUS 3TUX Kod(pduiumeHTtoB meroaoM CuMIiCOHa.
Uccnenosarh 3aBUCUMOCTh TOYHOCTH U CKOPOCTH BBIUUCIICHHS B 3aBUCUMOCTH OT
yycla MIaroB MHTErpupoBanus. Chenarbh 3aKIIOYEHHUS O CIydasx LeaecooOpa3HOCTH
HCIIOJIb30BaHUs IIEPBOTO U BTOPOTO METOAA.

Bormnpock! ajis mpoBepKu 3HAHUH TTPU OCBOCHUU JUCHUTUIAHBIL:

1. [Tpumenenue metona Monte-Kapio B paanodusuke u 371€KTpOHUKE.
2. [lpumenenne  MeTroja  MOJIGKYJSIDHOM ~ JAMHAMUKA K MOJCIHUPOBAHUIO
MOTYTPOBOHUKOBBIX METEPHUAIIOB.

3agauu 11 MPOBEPKU YMEHUM ITPU OCBOEHUU JUCHUILIHHBI

3aganue Nel

B makere HyperChem moctpouth Hanboiee 3SHEPreTHYSCKH BBITOIHBIC
KOH(HTrypaiuu KJacTepoB aTOMOB aproHa oOpa3zoBaHHbIX u3 13, 55, 92 u 147 yactu.
Meronom Monte-Kapno MunumusupoBaTh dHepruu kiactepoB npu [=1K. Onucatb
MOJIy4eHHbIC CTPYKTYphl. OPopMieHrE oTyeTa.

3aganue Ne2

HccnenoBath CTPYKTypHBIE Tiepexoabl B HaHokjactepax 13Ar, 55Ar, 92Ar B
3aBUCHUMOCTH OT TEMIIEpaTypbl CUCTEMbI METOJAOM MOJEKYJSPHON nMHAMUKU. OnucaTh
BJIMSIHUE YHWCIA YacTHUI[ Ha TEMIIepaTypy IUIABJICHUS W HCIAPEHUS HAHOKJIACTEPOB.
IToBTOpUTH pacuersl MeTo10M MonTe-Kapno. Crienatb BEIBOABI O pa3HUIIE TEMIIEPATYP
MepPEeX0I0B 1aBaeMbIX AByMs MeTonamu. OdopmieHue otyera.

2. HDOMC)KVTO‘IH&H aTTeCcTanusia

BOHpOCBI AJIS ITPOBEPKU 3HAHUU IIpu OCBOCHHWHN AUCIHUIIIINHBI:

1. WHrterpan cocTosiHUM, KOHPUTYPAIIMOHHBIA UHTErpajl, ypaBHEHUE COCTOSHHUSL.
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10.

11.

12.

13.

14.

15.

16.

YpaBHEHHUE COCTOSIHUSI U BUPHAIBLHOE PA3JI0KEHHE

OOJBITION KAHOHWYECKHUI aHCaMOJTb, OOJTBITIOE KAHOHMYECKOE pacIipeiesieHue.
MexmoneKkysspHble cuibl. [IOHSITHE 0 XUMUYECKON U BOJOPOJHOM CBS3AX
MopenbHbIE TOTEHIMAIBL: TOTCHIMAN JKEeCTKuX cdep, nmoreHnuan Jleonapma-
JlxoHca, Cazepnenna, llITtokmaiiepa. ALIUTUBHOCTh BaH-AEP-BaaIbCOBCKUX CHIL.
['pynimoBoe pasnoxenue (Metoq Maiiepa).

Teopus mogo0us U 3aKOH COOTBETCTBEHHBIX COCTOSTHUM.

[IpuBenenHoe ypaBHeHUE COCTOSIHUM. TepMoanHaMuieckoe rnoaooue.
YpaBuenue Ban-nep-Baanbca.

3agauu 1J11 MPOBEPKU YMEHUM ITPU OCBOCHUU JUCHUILIUHBI

PazpaboTtaTh aiaropuTM W KOMIBIOTEPHYIO TIpOrpamMmy il HaXOXKJICHUS

OJHOMEPHOIO ONPEAEIEHHOr0 uHTErpana rno merony Monre-Kapio.

. /2
Haiitu fo/ cos0dO aHamUTHYECKH M YUCIEHHO C IOMOINBIO Merojna Monre-

Kapio. CpaBHUTB pe3yabTaThI.

[IpoBecTu TecTUpoBaHKE reHEpaTOpa NCEBAOCTYYAHBIX YUCEIL.

Bonpocs! 1u1st mpoBepky 3HaHUN ITPU OCBOCHUHU JUCLIUILIINHBL:

OCc00EHHOCTH >KHJIKOTO COCTOSIHUSI BellecTBa. Pa3BUTHE TEOpUM KUAKOCTEM,
HOHATHE O OJIMKHEM U JaJIbHEM MOpSAIKe, paauaibHas QyHKIUS pacrpeaeieHusl.
[TapHast koppensunoHHas QyHKIIHS.

Monekynsipuble GyHKIIMU pacnpeneneHus. OnpeaesieHue paauaibHou (GyHKIIUU
U3 HKCIIEPUMEHTAJIbHBIX IaHHBIX TI0 PACCEIHUIO PEHTT€HOBCKUX JTyUeH.
KoppenstuHbie QyHKIINN, MITA e KOPPETATUBHBIE (PYHKIINH, UX IPUMEHEHHE
K pacueTy BHYTPEHHEH S3HEPIHH CUCTEMBI.

CpenHee 3HaueHHE BEJIWYMH aJAUTUBHOIO M OWHApPHOro THUMOB. DIyKTyarus
YKCIa YaCTUL B KUAKOCTAX. [laBneHue B UAKOCTH (YpaBHEHUE COCTOSIHHUS).
[lerouka wuHTErpo-AuQhepeHIMaIbHbIX ypaBHeHUN boromroboBa, perieHue
enouku boroaro0oBa i1 rasa.

Cynepno3urinoHHoe mpubamxeHue. YpaBHenue boromto0oBa miisi paauraabHOM

(GyHKIIH.

Meton MonTe-Kapio, OCHOBHBIE IPUHITHUIIHI.



17. MeTon MONIEKYJIIpHOM TUHAMUKHU. Y paBHeHUE JlanxkeBeHa.

18. ['mmote3a spromuyHocTH. PaBHOMEpHOE pacmpeneneHue MOoCIeA0BaTeIbHOCTH
ciydaitHeix BenuuuH. Cxema Metpomnoduca.

19. [IpuHIIMTIIanBHAS CXeMa pacueTa CpeIHUX BEMWYMH B MeToqe Monte-Kapio u

BJI0JIb (DA30BBIX TPACKTOPUN B METOJIE MOJIEKYJISIPHOU TUHAMUKH.

Bo3moxxkHocTn MeTo1a MosiekymsipHO TMHAMUKU U MeToga MounTte-Kapiio.

3amauu 1)1 MPOBEPKU YMEHUH TPU OCBOCHUU JTUCIIUTUTHHBI

3amava 1. YV cOopuruka aetaneii 50% netanei (BanoB) umeroT auamerp d Ooblie
HomuHana (d >dg,,) #u 50% w™enbme HomuHana (d<dg,,). B wusnenun
ycTaHaBiauBaercs 3 netanu (Bana). OyHKIIMOHUPOBAHWE HAPYIIUTCSA, €CIH B OJHOM
U3JIETTUU OKXKYTCS 3 JIeTaM C MOJIOKHUTEIIbHBIM OTKJIIOHEHHEM OT HoMHuHana. KakoBa
BEPOSATHOCTH COOPKH HOPMAJIBHO (DYHKIITMOHUPYIOLIETO0 MEXaHUu3Ma?

3ajmaya 2. Pa3paboTarh KOMIIBIOTEPHYIO TMporpamMmy JUisl  peaiu3aluu
MIPEACTABICHHOTO HIDKE aITOpPUTMa reHepaTopa MCeBI0CTYIaHbBIX YHCEIL.

Bo BceX OCHOBHBIX aTOPUTMHYECKHUX S3bIKaX MMEETCS cTaHmapTHas QyHKOusS Y
= RND(X) umu RANDOM(X), koTopast HCHOJIb3yeTCsl B KAUECTBE JaTUMKA CIyJaiHbBIX
yrcen (TouHee nceBaocaydaitneix). O6srano X=1, .e. Ye [0,1].

[IpocToi uTepaOHHbBIN aNTrOPUTM

Xns1 = (@*X, + b)mod m

X
Yn+1 = n+1/m

3aech m = 2K + 1 (k = 15 unum 31);

a,b, X, — menbie ynciaa u3 aumanazona [0, m — 1]. Beibop mapamerpoB a,b, X,

BIIMSICT Ha JUTMHY OTPE3Ka allepHOANIHOCTH TEHEPUPYEMBIX MTCEBIOCTYYaiHBIX YHCET.
[pumep: k=3, m=23+1=9
m-—1=28

a=7b=8X,=6

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

X, =(7*5+ 8)mod9 = 43mod9 =7

X; = 57mod9 = 3; Y; = 0.33; Y, = 0.78



VI1l. MaTepuajibHO-TeXHUYeCKOe o0ecreyeHne

BbazoBas yueOHas
naboparopust 00mIeH
¢busuku. Jlaboparopus
MOJICKYJISIPHOM (DPU3HKH
Ne 211 (170002 TBepckas
0011., . TBeps, CanoBsIii
nep., 1. 35)

1.Monurop 17" LG Flatron 1751SQ-
SN Silver-Black 8ms TFT TCO 03

2 IlpunTtep nazepubiit HP LJ 1005 (14
CTp./MUH)

3 Dkpan HacTeHHbIH Screen Media
153*203(M082-08150)

4 Dkpan HacTeHHbIH Screen Media
213*213(M082-08157)

5 Kommerorep (DEPO Neos 420MD
WP/OF Pro
AE/E4600/2*1G/DDR667/160G/DV
16/FDD/KBb/Monutop LCD
BenQ17

6 Kommbrorep

7 YcTaHOBKa U1 ONIPEIEICHUS
onpeaenHuus kodd. nupdysun
BO31yxa 1 BogsHoro napa ®IIT 1-4
8 YcTaHoBKa ISl U3MEpPEHUs
Ter1oTel napoodpazoBanus OIIT 1-
10

9 YcraHoBKa /1715 onpeeacHus
YHHUBEPCAJIbHON ra30BOM MOCTOSHHOM
@IIT 1-12

10 YcranoBka aJist onpeeneHus
KO3(. TEIJIONPOBOJHOCTH BO3AyXa
@IIT 1-3

11 YcranoBka Jy1st onpeieneHust
KoadduImeHTa BI3KOCTH BO3/1yXa
@IIT 1-1

12 YcranoBka st onpeneneHus
SHTPONHHU MPH IJIABJIEHUU 0JIOBA
@IIT 1-11

13 YcraHoBKka Juist U3y4eHUs
3aBHCHUMOCTH CKOPOCTH 3BYKa OT
temneparypst OIIT 1-7

14 YcranoBKa 7151 UCCIEI0BAHUS
TermnoéMKOCT! TBepaoro tena OIIT
1-8

15 Kommerorep iRU Corp 510 I5-
2400/4096/500/G210-512/DVD-
RW/W7S/monutop E-Machines
E220HQVB 21.5" (2 mr)

16 YcranoBka aJist onpeiesieHus
OTHOLIECHHUSI TEIUIOEMKOCTEN BO3/1yXa
IIPU NTOCTOSIHHOM JIaBJICHUH U 00BEME
@IIT 1-6

17 YpaBHeHHE COCTOAHUS
UJECAIIBHOTO ra3a ¢ IPUMEHEHUEM
IK

18 JleMoHCTpaIiMOHHBIH HA0Op 1O

Microsoft Windows 10
Enterprise.

MS Office 365 pro plus
Kaspersky Endpoint Security
g Windows
Apxusatop 7-Zip - 6ecruiaTHo
Acrobat Reader DC -
OecmiaaTHo
Google Chrome — 6ecriaTHo
Unreal Commander -
OecIuIaTHO
IToura Outlook — 6ecriatHo
Origin 8.1 Sr2 -
noroBop Nel13918/M41 ot
24.09.2009 ¢ 3A0 «CodrJlaiin
Tpeiin»;




TEPMOIUHAMHUKE

19 YcranoBka i1t GopMHpPOBAHUS U
n3Mmepenus remneparyp MJIN-2

VIlI. CBenenusi 06 00HOBJIeHUH padoyell MPOrpaMMbl JTUCUMILTHHBI

Ne 1.1. OOGHOBJICHHBIN pa3aen Onucanue BHECEHHBIX PexBu3uThI TOKYMEHTA,
paboueii mporpamMmsI A3MEHEHU YTBEPAMBIIIETO
TUCIUILINHEI A3MEHEHU
1.




