IOV BIO «TOHEIIKUHA HAIIMOHAJIbHBIY YHUBEPCUTET»

(I)I/I3I/IKO-TEXHI/I‘IECKHI71 ®AKYJIBTET

Kadenpa TeopeTHuecKkol GU3UKH 1 HAHOTEXHOJIOT UM

YTBEPXKJIAIO:

TIIPOPEKTOP 10 HAYYHO-METO/IYECKOH
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PABOYAS TIPOTPAMMA YUEBHOM JUCHUILTAHBI

TEOPETHYECKOE U KOMITIBIOTEPHOE MOJIEJTMPOBAHUE
MATEPHAJIOB

Hanpasienye MoAroTOBKH:

Maructepckas nporpamMma:

O6pazoBaTebHas MporpaMma:

Kpamuduxarms:

dopma 00yIeHHUS:

28.04.03 HanomarepHaibl

Hanomarepualibl 1 HAHOTEXHOJIOTUH

aKaJeMHUdecKas MarucTpaTypa

MarucTp

oyYHas, 0YHO-3a04Has, 3a04Has

Tlonerk 2020
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IIporpaMma cocTaBieHa ¢ yderoM (DelepalbHOTO TOCYAapCTBEHHOTO 00pasoBaTebHOrO
CTaHJapTa BBICIIETO OOpa3sOBaHHA MarucTpatypa HampaeineHus noxarorosku 28.04.03
HaHomaTepHasIbl, YTBEPXKICHHOr0 mpHKasoM MuHHCTepCTBA 00pa3oBaHHS W HayKH Poccutiickoit
®enepaumn ot 22 centabps 2017 r. Ne 966; Ha ocHoBarHH ['0Cy1apCTBEHHOr0 06Pa30BATELHOTO
CTaHjapTa BhICIIEro TpodeccHonanbHoro obpasoBanus Jonenkoii Hapoanoit PecryGmiku (roc
BIIO JIHP) manpasienns momroroku 28.04.03 HaHomarepuaibl (KBaTMQUKAIMs: «MArucTpy),
YTBEPXKIEHHOTO MpHKa3oM MunucTepeTsa o6pasopanus 1 Hayku JIHP or 28 mas 2020 T. No 85-nm;
IMopsimka opranusamui ydeOHOro mpomecca B 00pasoBaTeNbHBIX OpraHM3alMAX —BBICIIETO
npodeccuonansroro obpasosanus Jlonenkoi Haponuoit PecryOumiku, yTBEpikICHHOTO NPHKa3OM
MusrcTepersa obpasosanust u Hayku JIHP Ne 1171 ot «10» mos6ps 2017 r.; y4eGHOro miana u
OCHOBHOH o06pasoBarenbHOM mporpaMMbl HaHomarepuanbl M HAHOTEXHOJOTMM HANPABICHHA
noxrotosku 28.04.03 Hanomarepuans, paspaboranusix B OV BIIO «/loHenkuii HaMOHANBHBIH
YHHBEPCUTETY.

PazpaboTumk:

Kanmunar ¢us-mat Hayk, y, )

JloneHT Kaheaps! TEOPETUIECKOH _/ )

(M3MKH ¥ HAHOTEXHOJIOTHi <~/ ®unoxun B.1.

[/

ITporpamMma yueGHOM IMCIMIUMHEI YTBEPK/ICHA Ha 3ace/IaHui Kadepbl TeOpeTHIECKOH
(M3HKH H HAHOTEXHOJIOTHH

IIpotoxon Nel9 ot «11» mionst 2020 1.
3aB. Kadye/[pbl TEOPETHYECKOH (U3MKA M HAHOTEXHOJIOTHH e Baproxun B.H

IporpaMma yue6HON JMCIMIUIHHEI Of00peHa y4eOGHO-METOMHYECKOH KOMHCCHEH
(u3snko-TexHuIecKOro daxynbTeTa

ITporokon Ne 6 ot «23» mroms 2020 .

[pencenarens yueOHO-METOMMYECKOM

KOMHCCHH (haKyIbTeTa Korenko B.H.




1. OBJIACTh MIPUMEHEHUSI U MECTO JUCIHUILIMHBLI B YYEBHOM
MMPOLIECCE:

Hucuuumna «TeopeTnueckoe ©  KOMIIBIOTEPHOE MOJICIIMPOBAHUE MaTEPHAIIOBY
OTHOCUTCS K BapuatuBHOM uyactu broka 1 «/lucuumiumbel (MOAynH)» IO HAMpPaBICHUIO
noaroroBku 28.04.03 Hanomarepuansl (Maructepckas mnporpamma: HaHomarepuansl u
HAHOTEXHOJIOTHH).

HucuumiuHa  peanusyeTcss Ha  (QU3UKO-TEXHUYECKOM  QakylnbreTe  Kadeapoi
TeopeTnuecko  (Gu3ukum WU HaHOTexHoJorud. Ilporpamma  y4eOHOM  TUCHUTIIMHBI
«Teopernyeckoe U KOMIBIOTEPHOE MOJECTUPOBAHUE MAaTEPHATIOBY COCTOHUT U3 COACPIKATEIBHOTO
monyis: «TeopeTnueckoe 1 KOMIIBIOTEPHOE MOICTUPOBAHNE MATEPUATIOB).

OnHa OCHOBBIBAeTCS Ha CICIYIOIUX AUCHUILIMHAX Y4€OHOTO IUIaHA IO HaIpaBJICHUIO
noarotoBku 28.03.03 «Hanomarepuansl». «MoaenupoBaHue MHKPO- M HAHO CTPYKTYP»,
«Du3uKa TeTepodNMUTAKCUATBHBIX HAHOCTPYKTYpP», «MaTepraibl ¥ METObI HAHOTEXHOJIOTHIA.
[TomyueHHble 3HAaHUS HCIONB3YIOTCS CTYJEHTAMH BO BpeMs BBINOJIHEHHUS HAy4YHO-
HCCIIEIOBATEIHCKOW Pa0OTHI IPU HAMMCAHUHA MAarUCTEPCKOM JUCCEepTaLUu.

2. CTPYKTYPA JUCHUIIJINHBI

Xapaxmepucmuka yueOHOU OUCYUNTUHDL

Hanpanenune noarotoBku

28.04.03 HanomaTepuassl

Marucrepckas nmporpamma

HaHOMaTepI/IaJ'ILI 1 HAHOTCXHOJIOTHH

OO6pa3oBarenbHasl mporpaMmma

aKaJeMHUEeCcKasi MarucTparypa

Kpanudukamus

MarucTp

KonngecTBo conepkarenbHbIX MOAYJIEH

1

JucnuninHa 00s3aTenbHO / BapuaTuBHON
yacTH 00pa30BaTENIbHOMN MPOrpamMMbl

JlucuunnuHa BapuaTUBHOM 4acTH

®opmel kouTpoIIs (MK, sk3amen, 3auer)

3aueT, MOAYJIbHBIH KOHTPOJIb

ToKasarenm ouHas hopma 3ao4Has Gpopma
00y4eHus oOyueHus
KonnuecTBo 3aueTHBIX eAMHUIL (KPEIUTOB) 6 6
I'ox moaroToBku 1 1
Cemectp 1
KonnuecTBo yacos 216 216
- JIEKIIMOHHBIX 9 2
- IPAKTUYECKNX, CECMHUHAPCKUX 27 2
- 1a00PAaTOPHBIX
- CAaMOCTOSTEJIbHOM pabOoThI 180 212
B T.4. HHMBHIyaJbHOE 3a/IaHUEC

HenenbHOC KOIMYECTBO YACOB, 2 4

B T.4. ayTUTOPHBIX 2 4

3. OIMIUCAHUE JJUCHUITJINHBI

Ieau u 3agaun

lleJlb npenoaaBaHusa yqe6H0171 JHUCIUITIIMHBI «TCOpCTI/I‘-ICCI(OC U KOMIIBFOTECPHOC MOACTIUPOBAHNC

MaTepUajoBy ABIAECTCS.

-npuoOpeTeHNEe TEOPETHUECKUX 3HaHUM,

MO3BOJIAIOIMIUX  HUCIOJB30BATH KOMIIBIOTCPHBLIC

TEXHOJIOTUH B chepe MOJEIUPOBAHUS (PU3UUECKUX MTPOIIECCOB.
- OBJIaZICHHE METOJaMH U NMpUEMaMH KOMIIBIOTEPHOI'O MOJEIUPOBAHUS (PU3NUECKHX MPOLIECCOB,
BKJTIOYAIOIIETO MOCTPOCHUE M aHAINW3 MAaTEeMAaTU4YeCKON MoJenu, pa3paboTKy BBIYHCIUTEIbHBIX




QITOPUTMOB W TPOrPaMMHOTO OOecredeHus] Il KOMITBIOTEPHOW peamu3aluud MOJEIH,
MPOBE/ICHUE BBIYMCIUTEILHOTO SKCIIEPUMEHTA, TPUMEHUTEIBHO K MCCIIEIOBAHUIO (PH3NUECKUX
00BEKTOB U CBSI3aHHBIX C HUMU IIPOLIECCOB U SIBJICHUM.

3aoauu oucuuniunsl:
- MMOJIyYeHNEe 3HAHUH O BUJIaX BBIYUCIUTEIBHBIX aJITOPUTMOB, CIIOCO0AaX WX 3aIKCH.
- O3HAKOMJICHUE C BO3MOXXHOCTSIMH COBPEMEHHBIX CUCTEM KOMIIBIOTEPHOTO MOJAECIUPOBAHUA U
OBJIQJICHHE HaBBIKAMHU PaOOTHI B ATHUX CUCTEMAX.
- HUCIIOJb30BAaHME 3HAHUM OCHOBHBIX YHCIEHHBIX METOJAOB IIPU PEUIEHUH HAYy4HO-
HCCJIEI0BATENIbCKUX 3a1a4 B 00J1aCTH (PU3UKU KOHACHCUPOBAHHOTO COCTOSHUS.
- U3YYEHHE OCHOBHBIX METOJ0B KOMIIBIOTEPHOTO MOAEIMPOBAHUS, BKIIOYAIOIIUX IOCTPOEHUE U
aHaJM3 MaTeMaTHUYECKOW MOJENH, Pa3padO0TKy BBIYMCIUTEIBHBIX AITOPUTMOB M IMPOTPAMMHOIO
obOecrieueHUsT I KOMITBIOTEPHOW peaju3alud MOJENH, TPOBEACHUE BBIYMCIUTEILHOTO
SKCTIIEPUMEHTa, TPUMEHUTEIBLHO K OOBEKTaM M MpolreccaM (PU3HKH KOHIACHCUPOBAHHOTO
COCTOSIHUSL.

TpeboBanus K pe3yibTaTaM O0CBOEHUS IMCUMILIUHBI:

[Ipouecc wusyuenus aucuuruinHbl «TeopeTnueckoe W KOMIBIOTEPHOE MOJEIUPOBAHUE
MaTepuajioB) HampaBieH Ha (OPMHUPOBAHHE HIEMEHTOB CJIEAYIOIIMX KOMIIETCHIIUA B
coorBerctBuM ¢ ®I'OC BO P® no nHanpasnenuto noaroroBku 28.04.03 Hanomarepuanbl u
OCHOBHOH 00pa30BaTeNbHOM MPOrpaMMBI  BBICIIETO MPO(GeCCHOHATFHOTO 00pa30BaHUs HaIPABIICHUS
nogrotoBkn  28.04.03  Hanomarepuanmsl  (Marucrepckas —mporpamma: HaHomartepuanbl U
HAHOTEXHOJIOTUN):

a) ynuesepcanvnoix (YK):

CTIOCOOCH OCYIIECTBIIATh KPUTHUECKUH aHAIM3 TMPOOJIEMHBIX CHUTYallMlii Ha OCHOBE
CHCTEMHOTO TI0AX0/1a, BhIpabaTeiBaTh cTpareruio aeictuii( YK-1);

CIIOCOOCH ONpEeNeNsiTh M PEaTH30BBIBATH MPUOPUTETHI COOCTBEHHOW NEATEIBHOCTH U
CIOCOOBI €¢ COBEPIICHCTBOBaHMsI Ha OcHOBe camoolieHKH (YK-6).

0) oowenpogpeccuonanvnuix (OIIK):

CHOCOOEH CTaBUTh U PEelIaTh WHKEHEPHBIE U HAYYHO-TEXHHUECKUE 33]a4i B 00JIaCTH
MOJIYYCHUS ¥ UCCIICIOBAHMSI HAHOMATEPUAJIOB M HOBBIX MEXIUCIIUTUIMHAPHBIX HANPaBIEHUN C
UCIIOJIb30BAHUEM €CTECTBEHHOHAYUHBIX U MaTeMaTudeckux mojeneit (OITK-1);

CrOCOOEH BBHITIOJIHATH UCCIICIOBAHUS TIPU PEIICHUN WHXKEHEPHBIX U HAYYHO-TEXHUYECKUX
3a/1a4, BKJIIOYasl NIAHUPOBAHUE U TOCTAHOBKY CIIOKHOTO 3KCIEPUMEHTA, KPUTHUECKYIO OLICHKY
U uHTepnperanuo pesyiapraro (OI1K-4);

Cnioco0eH UCToIp30BaTh HHCTPYMEHTapuid (hopMamu3aluy HHKEHEPHBIX, HAYYHO-TEXHUIECKIX
3a/1a4, MPUKJIaJHOE MPOrpaMMHOE O0ecrieueHue Il MOJICTMPOBAHUS U IPOEKTUPOBAHUS
00bekToB, cucteM u mporeccos (OITK-5);

8) npogpeccuonanvuvix (I1K):

HAYYHO-UCCNIE006aMeNbCKAA 0eAMENbHOCHb:

crocobeH (hopMynupoBaTh 33/1a4H, CBSI3aHHBIE ¢ peanu3anrell mpopecCuOHaIbHBIX
dynxuuii (IIK-1);

CIOCOOEH CaMOCTOSITENIbHO MPOBOIUTH HAYYHO-UCCIIEI0BATENIbCKUE PAabOThI MO
CO3JIaHUI0, UCCIICIOBAHUIO M TPUMEHEHHIO HaHOCKCTeM 1 HaHoMaTepuaiioB (ITK-2);

nPOU36800CHEEHHO-MEXHOI02UYECKAA OeAMETbHOCHb:

croco0eH K npodeccuoHAbHOM dKCIUTyaTallid COBPEMEHHOTO 000pyI0BaHUS U IPUOOPOB (B
COOTBETCTBUH C IIEISIMU MarucTepckoi nporpammsi) (ITK-6);

B pe3yabrare uzydenusi yueOHOMH IMCUUIJIMHBI CTYACHT H0JI2KEH

3HamMb:

— OCHOBHBIE METO/Ibl KOMITBIOTEPHOTO MOJAEIUPOBAHUS (PU3UUECKUX CHUCTEM;
— OCOOEHHOCTH MOJICIUPOBAHUS (PU3UUECKUX CHUCTEM;

— 0COOEHHOCTH MOJEIMPOBAHUS palualliOHHbBIX 3(()EKTOB B KpUCTAIIAX;



ymembp:

— aHAJIM3UPOBATH KOMIIBIOTEPHBIE MOJIENN (PU3NYECKUX MTPOLIECCOB;
— YMETh MIPUMEHSATH Ha PAKTUKE MPOTrPaMMBbI OOIIETO U CTICUATIEHOTO HA3HAUYCHUS JUIS
MOJIEIMPOBaHMS (PU3NMUECKUX POLIECCOB B KOHACHCUPOBAHHBIX CHCTEMAX;

é1aoemsp:

— IPUHLUIIAMY Pa3padOTKU KOMITBIOTEPHBIX MPOTPAMM ISl MOAECTUPOBAHUAPUINIECKIX
MIPOLIECCOB B KOHJICHCUPOBAHHBIX CHUCTEMAX;
— HaBBIKAMH aHaJIHM3a Pe3yIbTaTOB KOMIBIOTEPHOIO MOJICIHUPOBAHUSI.

4. COAJEP)KAHME JUCHUIIVIMHBI 1 ®OPMbI OPTAHU3ALIUUA YYEBHOI'O

MPOLIECCA

IHopsiakoBbIA HOMeEP
U TeMa

Kparkoe cogep:kanue TeMbl

Cooepycamenwvnotit moodyns 1

«Teopernueckoe M  KOMIIBIOTEPHOE

MOJCIMPOBAHUC MaTCPUAJIOB»

mponeccoB U CUCTEM

. MozenupoBanue cucrem
. IlonsTue npouecca
. [locTpoeHue mozenei CUCTEM U IPOLIECCOB.

Temal. 1. ITonsiTHsI MOZENB U MOJEIIUPOBAHHE
Teopernueckue 2. @yHKIMU MoJeIen
OCHOBBI 3. AKTyaJIbHOCTb MOZEIMPOBAHUS U MHOKECTBEHHOCTb MOJIEJIEH
MOJEIUPOBAHUSL. 4. Bunbl mogeneit
Tema 2. Cucremusiii | 1. [IpuHIMIBI CHCTEMHOIO NOIX0/A.
HOJIXO0J B | 2. [lonsaTue cucremsl
MOJICJINPOBAHUU. 3. B3aumogeiicTBre CUCTEMBI U OKPYKAIOILEN CPe/Ibl
4. CucTeMHBIN IOJXO0J B MOEIMPOBAaHUU
Tema 3. 1. KomnbrorepHoe MOJAEIMPOBAHNE
KomnerorepHoe 2. ITakeTbl MOAETUPOBAHHUS
MOJIETTUPOBAHUE. 3. Marematrnyeckue MOJENN U MaTEMaTUYECKOE MOJEIMPOBAHNE
4. TlocTpoeHre MaTeMaTHYECKUX MOJIETIEH
5. Buabel MaTeMaTHYeCcKUX MOJEIIeH
Tema 4. 1. Buner cucrem.
MopenupoBanue 2. CBoiicTBa cUCTEM.
3
4
5
1
2
3
4

Tema 5 | 1. IloHATHE MIMUTALIMOHHOTO MOJEIIUPOBAHNUS
NmMurtannonnoe . AKTyaJIbHOCTh MMUTALIHOHHOT'O MOJIEJIMPOBAHUS CUCTEM
MOJIETUPOBaHUE . BuJibl NMUTAlIMOHHOTO MOJIETMPOBAHMUSL.

. BeruncnuTenbHbIA SKCIEPUMEHT
Tema 6. 1. Onucanue npoueccoB B paclpeieIeHHbIX CUCTEMAX
MoaenupoBanue 2. Moaenu npoueccoB NepeHoca, TEMIONPOBOIHOCTH, BOJTHOBBIX
CUCTEM C | IPOLIECCOB.
pacnpeeneHHbIMU 3. MeTopl MOZIETMPOBaHUS CUCTEM C pacIipeieIeHHbIMU MTapaMeTpamMu
napameTpamu
Tema 7. 1. IToctpoenne moaeneit o 3D onepanusim
I'padmuueckoe 2. Iloctpoenne moaeneit 3D cucrem
MoaenupoBanue 3D

00BEKTOB U CUCTEM.

TemaTnueckunii miian




Copep:karenabHblii Moayab 1-« Teopemuueckoe u komnvromepHoe MooeIuposarue

mamepuailos)

KoauuecTBO 4acoB

QOunas popma o0yueHust

3aounas popma o0OyueHust

B T.4. B T.4.
= = = =
Ha3zBanus coepKaTe/IbHbIX 2l 3 % % 215 % %
MoyJieii u Tem Sl =|8|a&l5=Ed 2 =| 8 |&l5 <8 =
O = o o) i S, H ) = 2} ol B E C;‘ =
M = El s | 8 © B¢ M Z = AR A=
(D) = Q| g S|8N d ) = Qg SIS
Bl E] Q] 2 & { = 21918 HE &
&8s & 2 1§18 |&
= < os! = == an!
1) = 15} =
T 1. T
ema COPCTHICCRUC | 99 | 1 | 3 25 304 | 0,2 | 0,2 30
OCHOBBI MOJIEJTMPOBAHHSL.
Tema 2. CucteMHBIM HOIXO
AXOM 29 | 1 | 3 25 30,6 | 0,3 0,3 30
B MOI[eJ'H/IpOBaHI/II/I.
Tema 3.
KommerotepHoe 33| 2 |6 25 304 | 0,2 10,2 30
MOJICIIMPOBAHUE.
Tema 4.
MonenupoBanue mporeccoB [ 29 | 1 | 3 25 30,6 | 0,3 0,3 30
U CUCTEM
T 5 U allMOHHOE
ema MHTAIUORAOC | 93 | o | g 25 30,6 | 0,3 0,3 30
MO/JICIIHPOBAHHUE
Tema 6.
MopenupoBaHue CHCTEM C 29 | 1 |3 o5 306 | 0303 30
pacnpeneIeHHbIMA
napameTpamu
Tema 7.
I'pagpmccioe 34|13 30 32,8 | 0,4 | 0,4 32
MozenupoBanue 3D o0beKkTOB
U CUCTEM.
Hmozo 01216 | 9 |27 180 216 | 2 | 2 212
cooepiricamenbHomy Mo0yJiio
Bcezo uacoeé no oucyuniune
216 9 27 180 216 2 2 212

SMETOAUYECKHUE PEKOMEHJIALIIUU JIUISA TIPOBEAEHUSA JTEKIHIUOHHBIX,
MMPAKTHYECKWUX U JABOPATOPHBIX 3AHSITHIA.

TeMbl JIEKIITHOHHBIX 3AHATHH

Ne Konuuecmeo
Has3zeanue memut
n/n uacos
1 [Teoperuueckune OCHOBBI MOJICTHPOBAHUSI. 1
2 |CucTtemHBIN TOIX0] B MOJECIUPOBAHUU. 1
3 [KommbloTepHOE MOJIEIMPOBAHUE. 2
4 |MogenupoBaHUE MPOLIECCOB U CUCTEM 1




MMuTarmoHHoe MOACIIUPOBAHUC

MozenmupoBaHHe CHCTEM C paclpeIeIeHHBIMHU TTapaMeTpaMu

['padpuaeckoe MmoaenupoBanue 3D 0OBEKTOB M CHCTEM.

BCEI'O

[Co B ol B ol l )

TeMbl NPaKTHYECKUX 3aAHATHIA

Ha3zearnue memuwi

Konuuecmeo
uacoe

Pazgesn: MoaeJupoBaHue nNpoueccoB U CHCTEM

. [loctpoenue moesneil HempepbIBHBIX MPOLIECCOB

. [locTpoenne THOPUIHBIX MOJIETICH

. [loctpoenue mojieneil TUCKPETHBIX CUCTEM

. Unentuduxanus napameTpoB MoaeIn

. MozaenupoBaHue CUCTEM YIPABICHUS

. [locTpoeHne ONTUMU3UPOBAHHBIX MOJEIIEN CUCTEM
. MoaenupoBanue 00pa3oBaTeIbHON CHCTEMBI

NN N kW —

Pasnen: UMuTannonHoe MoJeIMpOBaHKe

1. [locTpoeHne MOAENH «YEPHBIN ALK

2. MoaenupoBaHue TUCKPETHBIX U HEPEPBIBHBIX CITyYaiHbIX
[IPOLIECCOB

3. [TocTpoeHne MOaENH «KJIETOYHBIA aBTOMAT

4. MoaenupoBaHHE CITy4aliHBIX COOBITHI

Pa3nes: MojeJupoBaHue CHCTEM ¢ pacnpeeleHHbIMHM IapaMeTpaMH.
1. MogenupoBaHue nepeHoca
2. MonenupoBaHue TEIIONPOBOAHOCTH
3. MoaenupoBanue nuddysuu

BCEI'O

27

6. METOAUYECKHUE PEKOMEHIAIIMHA 11O OPTAHU3ALIUN

CAMOCTOSTEJBbHON PABOTHI CTYJEHTOB.

Opranu3anus caMoCTOSITeIbHON Pad0oThI CTYICHTOB

IS

S
N

Ha3zeanue memuwi

[loHsTHS MOAEIL U MOZACIINPOBAHUC

DyHKIUUA MOJEIIEH

AKTYaJIbHOCTh MOJICIIMPOBAHMS U MHOKECTBEHHOCTb MOJIEJEH.

Buaer Mmoneneit

CHUCTEMHBIN aHAITN3 00BEKTA

OOBEKTHI M UX CBS3HU

BI)IBO}IBI AJI1 MOACTTUPOBAaHUA C TOUKHU 3PEHUA CUCTEMHOI'O IIOJAX0aa

KOMHBIOTepHOC MOACIINPOBAHUC

Olo|N|oO|O|R|WIN]|F-

[lakeTsl MOZACIINPOBAHUA

SV EN] BN ENY N BN BN ENY BN




10

MaTteMaTHdecKue MOACIN U MaT. MOACIIMPOBAHUC

11

[TocTpoeHre MaTeMaTUUYECKUX MOJIETIEH

12

Bunpl MaTeMaTUUECKUX MOAEIEH

13

Bunel cucrtem

14

CBoiicTBa cUCTEM

15

Mo ienMpoBaHie CUCTEM

16

[TonaTue npouecca

17

[locTpoeHne MozeIIel CUCTEM U IIPOLIECCOB

18

MozenupoBaHue CUCTEM YIIPABIICHUS

19

HOCTpOGHI/IC MOACIN «‘IeprIﬁ SITUK»

20

MOI[GJ'II/IpOBaHI/Ie JUCKPETHBIX U HEMTPCPBIBHBIX CJ'Iy‘l&fIHI:IX IIpoLecCoB

21

HOCTpOGHI/IC MOACIN «KJICTOYHBIN aBTOMAT

22

MoenrpoBaHue cy4yallHbIX COOBITUI

23

MOI[GJ'II/IpOBaHI/IC IIEpeHOCa

24

MOI[GJ'II/IpOBaHI/IC TCILIOIIPOBOJAHOCTHU

25

MonenupoBanue nuddy3um

DO |OH|OH|OH|0O0|0CO0|0O0|0CO|0CO|0O|O0O|CO|0CO[0O|~

BCEI'O

180

Nk~ wWNE

8.

BOooo~NoORWDNE

7. UHJIMBUY AJILHBIE 3AJJTAHMSL.

Tembl 1J151 BBINOJTHEHNS] HHAMBHAYAJIbHON PadoThI
DyHKIUHA MOJEIIEH
Knaccugukanuu monenei
Bunsl cucrem
[TakeTsl MOnETMpPOBaHUS
MonenupoBanue HHPOPMAIIMOHHBIX CUCTEM
MopaenupoBaHue Ciy4alHbIX IIPOLIECCOB
Mopnenu npoueccoB ¢ pacpeleIeHHBIMU IAPaMETPAMHU.
MozenupoBaHue nporecca IByxctaauiiHon auddyzuun

OCHOBHBIE TIOHSITHS] TEOPUH CUCTEM.

Oco0eHHOCTH MaTeMaTHYeCKOro ¥ UMUTAIIMOHHOT'O MOJIETTMPOBAHUSI.
Oco0eHHOCTH UMHUTAIITMOHHOTO MOJICIIUPOBAHUS.

CriocoObI MO/IETMPOBAHUS CITyYalHBIX COOBITHIA.

®pakTaabHbIE MOJEIH.

Camornionobue. Boruncienne ¢ppakranbHON pa3sMepHOCTH.

MonenupoBanue ppakranos. Cuexxunka Koxa u koBep CeprnuHCKOro.
[Tonsitue pexypcuu. IlpumeHenne B MOI€TMPOBAHUH.

ANTOpUTMBI TOCTPOEHUS PpaKTabHBIX MHOKECTB Maniens0pota u XKronua.

0. HpI/IMCHeHI/IC B MOJCIIMPOBAHUU KUHCTUYCCKUX MCTOAOB MOHTC-KapJIO.

11. OcHOBHBIE MOJIENTH B3aUMOJICHCTBUSI YACTHUIL C TTOBEPXHOCTHIO.
12. CniydaiiHoe ocak/IeHUE YacTHUI[ Ha TIOBEPXHOCTb.
13. OcaxieHre 9acTHuIl C TOBEPXHOCTHOW pellaKkcaIuei.

14.

MPOIECCOB HAHOTEXHOJIOTUH.

15. I'enepaTop crnyuaiinbix yrcen. CToxacTHueckas MOJIeIb MOPUCTOTO MaTepuana.
16. MonenupoBanue mnporecca Au¢Gy3ud HAHOYACTUIIBI B CpPEJIe.
17. Monenb 4acTHUIlbl B KIIETOYHOM aBTOMATe.

KOHTPOJIbHBIE BOITPOCHI K TIPOMEKYTOUYHOM ATTECTAIIUM

Tumnossle NporpaMMHbIE IPOAYKTHI M rpadudeckue OUOINOTEKH Il MOJCTUPOBAHUS




18. Cnyuaiinoe O6my>kaaHue U JBHKEHUE OPOYHOBCKOW YaCTHIIBI.
19. Knaccudukarus TunoB aud @ y3MOHHOTO JTBUKCHHUS.

9.0BPA3ELl MOAYJBHOI'O KOHTPOJISA
(obpaszey sapuanma u Kpumepuu OYyeHU8aHUs1)

TrOY BIIO (JIOHEIKHUA HAIIMOHAJIbHbIIA YHUBEPCUTET»
@u3NKO-TeXHUUECKUH (PaKyIbTeT

Hanpasnenue noocomoexu: 28.04.03 Hanomamepuanwi

Maeucmepckas npoepamma: Hanomamepuanvl u HAHOMEXHOIOZUU
IIpoepamma noozcomosku: Mazucmpamypa

Cemecmp 1

Yuebnas oucyuniuna TEOPETHYECKOE H KOMIIBIOTEPHOE

MOIE/INPOBAHUE MATEPHAJIOB

MOOYJIbHASA KOHTPOJIBHASI PABOTA
BAPUAHT Nel
1. CaydaitHOoe ocaJIeHHE YaCTHUI] HA TIOBEPXHOCTD.
2. ®pakxTaabHBIC MOJCIIH.
3. OCHOBHBIC TIOHATHUS TEOPUU CHCTEM.

VYTBepKIIeHO Ha 3aceaHnu Kadeapoil TEOPeTUIeCKO (PU3HKKM U HAHOTEXHOJIOTHH,
poTOKOJ Ne or“ ” 20 T

3aB. kadenpoit

IIpenonaBareins

KpnTepml OLCHUBAHUSA MOAYJBHOI'0O KOHTPOJIHA

Homep 3a0anusn Konuuecmeo 6annoe
3ananue 1 10
3ananue 2 10
3ananue 3 10
Bcezo 30

10. OBPA3EIL 3AYETA (TEOPETUYECKHUE BOITPOCHI K 3AYETY,
KPUTEPUM OIIEHUBAHUS)

1. TlonsTtue Moaenu GU3UIECKOTro Mporecca B 001acTH (PU3NKH KOHAEHCUPOBAHHOTO
COCTOSIHUS.

Knaccudukanus pusnko-MaTeMaTH4ecKux Moieei 00beKTOB U MPOLECCOB (PU3NUKU
KOHICHCHUPOBAHHOI'O COCTOSHUA.

[enu, 3a1a4u ¥ BO3MOKHOCTH MaTeMaTUYECKOTO MOIEIUPOBAHUS.

OCHOBHBIE TTOI0KEHHUS CHCTEMHOT'O noaxoJa B MOACITIUPOBAHNH.

OCHOBHBIE TIOHATHS TEOPUU CUCTEM.

OCco0EHHOCTH MaTEMAaTHUECKOTO U HMUTAIMUOHHOI'O MOACIIUPOBAHUAA.
OC00eHHOCTH UMUTAIMOHHOTO MOJICTUPOBAHHMSL.

CriocoObl MOIETUPOBAHUS CITy4alHBIX COOBITHH.

IIporpaMMHBIE KOMILIEKCHI MOJEIUPOBAHUS.

N

©CoNo Ok ®



10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.
21.
22.
23.
24.
25.
26.

217.
28.

29.
30.
31.

32.
33.
34.
35.
36.
37.

CpencTBa aBTOMaTU3aIUH Pa3pabOTKU MOJIENEH CUCTEM.

MaremMaTHueckue METO/Ibl aHalIN3a Mpolecca 00pa3oBaHUsA U pOCTa HAHOCTPYKTYP.
MonenrpoBaHue MOJIEKYJISIPHBIX U KJIACTEPHBIX cUCTEM. DpaKkTalbHbIE MOJEIH.
Camornionobue. Beraucinenue ¢ppakraabHON pa3MEpPHOCTH.

MonenupoBanue gpakranos. CHexxnnka Koxa u koBep CeprnuHCKOTO.

ITonstue pexypcuu. [Ipumenenue B MOJECINPOBAHNH.

ANTOpUTMBI IOCTPOCHUS (PpaKTATBHBIX MHOXKECTB Manaensopora u XKromua.
MogenupoBaHue yriiepoaHbIX HAHOTPYOOK.

MeTo bl MOJIEKYIISIPHON IMHAMUKH B MOJIEIIMPOBAHUU KIACTEPHBIX CUCTEM U
HAHOOOBEKTOB.

[IpuMeHeHre B MOJAEIMPOBAHUY KHHETUYECKUX MeTO10B MoHTe-Kapiio.
OcHOBHBIE MOJEJIN B3aUMOJECHCTBHS YaCTHUL] C IOBEPXHOCTHIO.

WMMuTanus pocTa mEepoXoBaThIX NOBEPXHOCTEN. OCHOBHBIE THUIIBI MOJIEIEH.
CrnyuailHOE OCaKICHHME YaCTHL] Ha TIOBEPXHOCTb.

OcaxxieHue yacTul] C IOBEPXHOCTHOM pelaKcaiuei.

bamnucrtnyeckoe ocakI€HUE YaCTHUL] Ha TIOBEPXHOCTb.

KomMmnbrotepHast peanusanusi MOJAEINPOBaHHSI HAHOCUCTEM U HAHOTEXHOJIOTHH.
Tunossle mporpaMMHbI€ IPOIYKTHI U Irpaduueckue ONOINOTEKN A1 MOAETUPOBAHUS
MPOLECCOB HAHOTEXHOJIOTUH.

Teopus nepkosiy: MOAECIUPOBAHNE U TIPUIIOKEHUS.

['moOynsipHas 1 KanuuIsipHas MOZJEIH MMOPUCTON cpeabl. MoJens op MeXy KPYTJIBIMH
CTEPKHAMMU.

du3nyecKkue XapakTepUCTUKN TOPUCTOr0 HaHOMaTepuaia. MoJiebHbIN pacyer.
I'enepatop ciyuaiinelx yncesn. CToxacTHYeCKas MOJENb IOPUCTOTO MaTepuaa.
Brruncnenue nopora nepKoJisiiiuy pu MOAEIMPOBAHNUHN NEPKOJISALUOHHOTO Mpoliecca
OKKYIAaLMK CPENON TUCKPETHOU NPSAMOYTOJIbHON PEILETKH.

MopenupoBanue mporecca 1up y3nr HAHOYACTUIIBI B CpeJie.

Mozenb 4acTHIIbl B KJIIETOYHOM aBTOMATeE.

AATOpUTMBI OJHOMEPHOM U IByMEpHOM AU(PYy31H HAHOUACTHUIIBI B CPEJIE.
CayuaiiHoe O6my>KAaHue U JBM)KEHUE OPOYHOBCKOMN YacCTHIIBI.

Knaccudukanus tTunos 1udy3noHHOTO ABUKEHHUS.

B03MOXHOCTH KOMIIBIOTEPHOTO MOJEIUPOBAHMS B PUIOKEHUH K COBPEMEHHBIM
HAHOTEXHOJIOTHUSIM.

3aueTHas paboTa BKIIOUACT TPH 33JaHHs, 32 KOTOPHIE CTYACHT MOXET MoJayduTh Max 50
0asuIoB.

Kpumepuu ouenueanun zauema

Homep 3a0anusn Konuuecmeo 6annoe
3aganue 1 15
3aganue 2 15
3aganue 3 20
Bcero 50 amaoB

11. KPUTEPUU OUEHUBAHUSA
IIo kypcy «Teopernueckoe U  KOMIIBIOTEPHOE  MOJIEIMPOBAHUE  MAaTEPUAIIOB)

MPEAIoNaraeTcsl MpOBEICHUE MPOMEKYTOUHOM aTTeCTallMd B BUAE MOJYJIBHOTO KOHTPOJIA,
BBITIOJITHCHHE WHANBUIYaTbHONW paOOTHI M 3a4eT. 3a4eT CHAAIOT CTYJAEHTHI C IEIbI0 MOBBIIIECHUS
penTHHra.



Pacnpedenenue b6annos, Komopvie Mo2ynm noJay4uns CHyoeHnbl
6 npoyecce uzy4eHus OUCUUNIUHbL

Oprasn3zaumoHHo CPC Bcero
y4eOnasi pabora NupuBuayanbuasa | MoayabHblil | MaauBuayaabHas
CTyaenTa padora KOHTPOJIb | TBOpYecKasi padora
Max 10 6amnoB max 5 6amioB max 30 max 5 6amios 100 6amioB
OaoB

HlIxana coomeemcmeusn 6a1106 HAUUOHAILHOU WIKAlE

Onenka Onenka no OuneHka 1o rocy1apcTBeHHOM 1IKaJIe Onenka no
no mxkaJje | 100-6amibHOM (3x3amen, 1uddepeHuMpPOBaAHHBI 3a4eT) rocy1apCcTBEeHHOM
ECTS mKaJe mKaJe (3auer)
A 90-100 5 (OTIUYHO) 3a4TEHO
B 80-89 4 (xopor1io) 3a4TEHO
C 75-79 4 (xoporio) 3a4TEHO
D 70-74 3 (yIOBIETBOPUTENHHO) 3a4TEHO
E 60-69 3 (YIOBIETBOPUTEIHHO) 3a4TEHO
FX 35-59 2 (HeyOBJIETBOPUTEIHLHO) HE 3aUTCHO

C BO3MOKHOCTBIO IIOBTOPHOI! cllauu
F 0-34 2 (HeyIOBJIETBOPUTEILHO) HE 3a4TCHO
C BO3MOKHOCTBIO IIOBTOPHOM ClIa4y¥l PU YCIOBUU
00s13aTeIbHOT0 HAbOpa JAOMOTHUTENIBHBIX 0aJIJIOB

11.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O
ITPOLOECCA.

JlekumoHHbIE W TpPAaKTUYECKUE 3aHATHS Mo ydeOHoW aucuuiiuHe «Teopernueckoe u
KOMIIBIOTEPHOE MOJIEIMPOBAHUE MAaTEpPHANIOB» IPOBOJATCS B KOMIBbIOTEPHOM Kiacce Ne304,
000py/TIOBaHHBIM KOMIUIEKTOM Yy4eOHOW wmebenu Ha 28 TOCaJ0YHBIX MECT, KOMILJIEKTOM
pabouero mecra mpernojaBaTess, JOCKOW MeEJNOBOW, KoMIbioTepsl B komiuiekre (10 mT), ¢
JUIEH3UOHHBIM TPOrpaMMHBIM oOecrieueHueM, aoctynoM Kk cetu HMutepuer, 1 cereBoit
KomMmyTarop, 1 wi-fi poyrep, 1 MynbTUMeAUNHHBINA TPOEKTOP, 1 FIKpaH NEPEHOCHOH .

CamocrosiTenbHast paboTa CTyA€HTOB IPOXOIUT B YUTAJIbHOM 3ai1e Ne 4 nmepuoanueckoi
JUTEpATyphl, YKOMIUIEKTOBaH yueOHOI Mebenbio Ha 31 mocajiouHoe MECTO, OCHAIIEH
KOMIIBIOTEPOM B KOMIUIEeKTe (1 1IT.), pacmoyioxkeH o ajapecy r. JloHenk, yia. YHUBepcUTeTCKas,
24, xao. 19.

WnnuBuayanbHbple U TPYNIOBBIE KOHCYNbTALMKM  CTYIAEHTaM Uil IPOBEICHUS
CaMOCTOSITENIbHOW PabOThl MPEOCTABIISAIOTCS B KaOuHeTe Kadeapbl TeopeTHdecKor (QHU3UKU U
HAHOTEXHOJIOTUH, YKOMIUIEKTOBAHHOM KOMIUIEKTOM MeOenu Ha 12 mocaoyHBIX MecCT,
OCHAIIIEHHOM KOMITBIOTEPOM B KOMIUIEKTe (1 IIT.), MPUHTEPOM, CKAHEPOM, PACIIOI0KEHHOM IO
anpecy r. loneuk, np. Tearpanbnsiii 13, aya. 256.

12. PEKOMEHJOBAHHAS JIUTEPATYPA

Koxa-Bo Hanu4yue
Ne IK3EMILIAPOB | JJIEKTPOHHOM
HaunmeHoBaHue
n/n B OubJmoTeke BEpPCHHU B
JouHY IBC
Ocnosnas numepamypa
1. O®unoxuH B.M. Teopernueckoe #  KOMIBIOTEPHOE +
MOJICTTMPOBAaHHE MaTepHaloB [DIEKTpOHHBIH pecypcl:




ydueOHO-MeToanueckoe rmocoobne / B.M.DOunoxun —
Houeux : JonHY, 2020 — DnexrponHbie aaHHbie (1

(aiin)

2. Komnbsroteproe moaenupoBanue B ¢pusuke : [B 2 u.]. U. 1
/ X. T'ynn, 5. Tobounuk; nep. ¢ anria. A. H. Ilomonosa, 2
B. A. [Tanuenko. - M. : Mup, 1990. - 349 c.

3. KommprorepHoe moaenupoBanue B ¢pusuke : [B 2 4.]. Y. 2
/ X. T'ynn, 5. Tobounuk; mep. ¢ anrn. A. H. Tlomogosa, 2
B. A. ITanuenko. - M. : Mup, 1990. - 399.

4, [IsiTneB, FO. I1. MaTeMaTuueckoe
MoaenupoBanue. T. 22, Ne 1. - Mocksa : Hayka, 2010

S) [TerteeB, FO. II. MogenupoBanue CyOBEKTHBHBIX
CYXKJICHUI MOJIENIbepa-ucCaeaoBaTeliss 0 MOJIeI 00bEKTa
uccienoBanus / HO. II. IleiteeB // Matemarudeckoe 1
MojaenupoBanue. - Mocksa, 2013. - T. 25, Ne 4. - C. 102-
125.

6 I'yceB, A. WM. Hanomarepuanbl, HaHOCTPYKTYpHI,
nanorexHoyoruu / A. U. I'yces. - U3n. 2-e. - Mocksa : 1
®dusmataut, 2009. - 414 c.

7 Mertobt MaTeMaTH4eCKOTO MOJICIIMPOBAHUS u
BBIYMCIIUTEIILHOW JTUArHOCTUKHU : CO. Tp. (akK. BBIYHCIL
MatemaTuku W kuOepHetnkn MI'Y / Ilom penm. A. H. 3
Tuxonona, A. A. Camapckoro. - M. : U3g-s8o MI'Y, 1990.
- 300 c.

ﬂonwmumeﬂbuaﬂ Jqumepamypa

8 Meroasl Monte-Kapno B cratuctudeckoit ¢usuke / K.
bunnep, . Cunepnu, XK.-Il. Ancen u ap. ; Pen. K.
bunnep ; Ilep. ¢ amrn. B. H. Hosuxosa, K. K. 3
Cabenbdenpna ; Ilon pen. I U. Mapuyka, I'. A.
MuxaiinoBa. - M. : Mup, 1982. - 400 c.

9 Xeepman, J[. B. MeTo1bl KOMIIBIOTEPHOTO SKCIIEPUMEHTA
B Teopetnueckoil ¢pusuke / 1. B. Xeepman ; mep. ¢ aHri.
B. H. 3aaxoga ; nmox pea. C. A. AxmanoBa. - M. : Hayxka,
1990. - 175 c.

13. HUHP®OPMALMNOHHBIE PECYPCbI
(¢ yrazanuem Hazganus u NOIHO20 NEKMPOHHOLO AOPeCa)
http://donnu.ru/ — caiit JlouHY.
http://library.donnu.ru/ — caiit 6udanorexku JouHY.
hitp:/library.donnu-support. ru/catalog/scriptsinek?2.exe/mb - Drexrpormbiii kararior JJoaHY:
14, TIPOI'PAMMHOE OBECITEYEHMUE (nipu HaTU4Yum)
1. Windows 7 PRO (xopriopatunas nutiensust JOHHY Ne 46484614);
2. Microsoft Office (kopnoparusnas nuuensus JJOHHY nuuensus Ne 46472919);
3. Microsoft Visual Studio (munensus nporpammbl DreamSpark s BbICIIMX yueOHBIX
3aBEJICHUN );
4. Jluuen3un GPL, Apache, BSD nns cBoOOmHOTO mporpaMMHOTO OO€CIIeUeHUS:
Antusupyc Kacnepckoro, Adobe Acrobat Reader, xPDF

Pabowas mporpaMma paccMOTpeHa M TMeEpeyTBEepXKIeHa Ha 3aceJaHuHu Kadeapsl
TeOpeTU4eCcKon (PM3UKU U HAHOTEXHOJOTUN ¢ 3MeHeHUsIMU (0e3 n3Menenuit) Ha 20 TOJI.
13 2

ITporoxoi Ne oT 20 1.
3aB. kadempoit
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