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1. IEJI OCBOEHMSI YUEBHOM JUCHUTIINHBI

Llenbio n3ydeHus TUCIUIUIMHEI ABIISICTCA TPUOOPETEHNE TEOPETUYECKIX 3HAHUNA U
IIPAKTUYECKUX HaBBIKOB I10 MMUTALIHOHHOMY MOJEINPOBAHUIO HHHOBALIMOHHBIX ITPOLIECCOB U
CHCTEM, U3Y4YEeHHE METOJIOB U PUEMOB (DOpPMANIM3ALUHU U AITOPUTMHU3ALIUH, PeaTH3aluy Ha
OBM Moenupyromux aaropuTMOB UCCelyeMbIX 00bEKTOB U IIPOLECCOB B 00JaCTH
MHHOBATHKH. B X071e 00yueHHsI CTYIeHThI 3HAKOMSTCS ¢ TEOpPUEH M TEXHUKOH pa3paboTKu
MOJIEIUPYIOLIMX AJITOPUTMOB, TEXHOJIOTUEN INIAHUPOBAHUS U IPOBEACHUS MAIMHHBIX
UMHUTALMOHHBIX 3KCIIEPUMEHTOB, 00paOOTKHU M aHAJIN3a PE3YJIbTaTOB MOJICIUPOBAHUS U
IIPUHATHS HAa UX OCHOBE YNPABICHUYECKHUX U IE€JIOBBIX PEIICHUN.

[TpakTHyeckue aceKThl JUCLHUILUIMHBI CBSI3aHbI ¢ pabOTOH B Cpezie MPOrpaMMHOM CUCTEMBI
UMUTALMOHHOT0 MoaennpoBanus GPSS, cucteMbpl IMUTaIMOHHOTO MOJENIN-POBAHHUS
npousBoacTBeHHbIX cucteM ARENA, cucreMbl MozennpoBanus 6usHec - npoueccoB ARIS.
O¢ddexkTrBHOE HYHKIIMOHMPOBAHNE COBPEMEHHBIX OpraHU3aLUi PEAIOoIaraeT CBOEBPEMEHHOE
U THOKOe pearnpoBaHKe Ha IEPEMEHBI BO BHEIIHEN OKpYXKaIOLIeH cpesie u ajanrtanus K
nepeMeHaM. Y CIIeIIHOE BHEAPEHHE OPraHU3allMOHHBIX U3MEHe-HUM (HOBIIECTBAa M MHHOBALIUU B
00J1aCTH HOBBIX TOBAPOB U YCIYTH, HOBBIX CTPaTETUil U CTPYKTYp YIPABJIEHUS U T. 11.)
npezrnonaraeT mupokoe BHeapeHue coBpeMeHHbIXx CASE — TexHomoruii, KoHIenuu, MeToA0B 1
CHUCTEM MMUTALIMOHHOTO MOJICIINPOBAHUS.



2. MECTO YYEBHOM JJUCHUILJIMHBI B CTPYKTYPE OII BO

VYuebnas qucuuiuiiHa "MIMUTAalmOHHOE MOJIEIMPOBaHHE" OTHOCUTCS K OJIOKY |
"ucuumauHbl (MOAYIU)" U BXOAUT B €T0 BAPUATUBHYIO YaCTh.

2.1. HauMeHOBaHUSs NMpeAIeCTBYIOMIUX JUCHUIIIHH

Jis u3y4eHust JaHHOW JUCIMILTUHBI HEOOXOIUMBI CIICTYIOIINE 3HAHUS, YMCHUS U
HaBBIKU, POPMUpPYEMbIE TIPEIIIECTBYIOUMMH IUCHUTUTMHAMU:

2.1.1. MudopManMoHHbIE TEXHOJIOTHHU:

3HaHuA: - MCTOABI U IPUEMBI pa6OTBI Ha IEPCOHAJIBHOM KOMIIBIOTEPEC;- HA3HAUYCHUEC OCHOBHBIX
MAaKETOB IMPUKIIAAHBIX ITPOrpaMM- 3HATh HA3HAUCHUC CPCACTB KOMMYHUKAIIMOHHBIX TCXHOJIOI! Wi

VYMeHus: -UCI0Ib30BaTh EPCOHAIbHBIN KOMIBIOTEP U MAKEThl IPUKIIAJIHBIX IPOIPaMM JUIs
pelieHus OpUCHBIX 3a1a4.

HaBbiku: - TexHOMIOTMSAMHU pabOTHI C KOMIIBIOTEPOM U CPEICTBAMU KOMMYHHUKALIUH.
2.1.2. CucteMHbIii aHAJIU3 U IPUHATHE PelIeHH:

3HaHMA: OCHOBHBIE MMPUHIUIIBI U ITIOAXOAbI CHCTCMHOI'O aHAJIW3a U ITPHUHATHA peHleHI/Iﬁ,
MMPUMCHCHHUC UX IJIA (bOpMaJII/I?,OBaHHOFO OIIMCaHHuA HpO6JIeMHI>IX CHTyaHHﬁ, IMOCTPOCHUC
MAaTEMATUYCCKHUX MOI[GJ'IGﬁ, IIOCTAaHOBKA ONITUMHU3AIMOHHLIX 3a/1a4, ITPOTpaMMHUPOBAHNC HA 9BM
M MMOCTAaHOBKA MAIIMHHBIX 3KCIICPUMCHTOB C MOACIIAMHA, ITOUCK U Bblpa6OTKa " pcajin3anusa
MpCAIOYTHTCIIbHBIX peH_ICHI/Iﬁ HpO6JI€MBI;

VYMeHus: pa3pabareiBaTh (GOPMaATN30BAHHbBIE MOJIENIN aHATIN3A U IPUHATHUS CUCTEMHBIX
pelIeHUI; IPUMEHSTh MOJIENU ccTeM MaccoBoro oociyxkuBanus (CMO), MapKOBCKUX
HPOIIECCOB U TEXHUKU UMUTAIIMOHHOTO MOAEIUPOBAHHUS, IPYTUX CPEACTB (OPMATU30BAHHOTO U
He(OpMaIbHOTO aHAIM3a U PEIIEHUs I TOMCKA U 0O00CHOBaHUS ONTUMANIbHBIX TPOEKTHBIX,
IUTAHOBBIX U YIIPABJICHYECKUX PEIICHNN B yIIPaBICHUHM HHHOBALMSIMHU Ha OCHOBE
(dbopManu30BaHHBIX U IBPUCTUUYECKUX METO/I0B, AKETOB MPUKJIAJAHBIX IPOrPaMM, SI3bIKOB
MMUTALMOHHOTO MOJEJINPOBAHUS U JP.

HaBpIkM: HaBBIKAMHM MaTEMaTHUE€CKOTr0 MOJCINPOBAHUSA, TNITAHUPOBAHUS U IIPOBCACHU
MAaIIMHHBIX 3KCIICPUMCHTOB, c6opa M aHaJin3a pe3yJIbTaTOB, MIOATOTOBKH HAYYHBIX OTYCTOB,
MOCTPOCHUS CLICHAPUECB pa3BUTUs, OLICHKA U pCKOMCHAAIIUS K HeﬁCTBHIO.

2.2. HauMeHoBaHue nmocJie Ay omux JUCHUIIINH



3. INIAHUPYEMBIE PE3YJIbTATBI OBYYEHUA 11O JUCIIMIIJIMHE (MOAYJIIO),
COOTHECEHHBIE C IINTAHUPYEMbIMH PE3YJIbTATAMHU OCBOEHMUAA
OBPA3OBATEJIbHOM ITPOT' PAMMBbBI

B PE3YIbTAaTC OCBOCHUA NUCHUIUIMHBI CTYACHT JOJIKCH:

Ne
i Kon n Ha3BaHNE KOMIIETEHIINN OsxupaeMble pe3yIbTaThl
1 IIKC-2 CnocoGHOCTh OpTaHU30BBIBATE H [TKC-2.4 CriocobeH naTh OLEHKY YPOBHS

YIPaBJIATh UHHOBALIMOHHOW HKOCUCTEMOM B
peanu3anuy HHHOBAIIMOHHOTO MPOEKTa.

WHHOBAIMOHHOCTH TEXHOJOTMYECCKUX ITPOLIECCOB B
HayYKOCMKOM ITPOU3BOJACTBE.




4. OBPBEM JUCIHHUIIVIMHBI (MOAYJIs) B BAYETHBIX EAMHUIIAX U
AKAJEMHUYECKHUX YACAX

4.1. O0mas Tpya0eMKOCTb AU CHUIJINHBI COCTABJIAET:
3 3avetHble equHUIBI (108 ak. 4.).

4.2. Pacnpenesienue 00beMa yueOHOM JMCUMILIMHBI HA KOHTAKTHYI0 padoTy ¢
NnpenoaaBaTejieM U CAMOCTOSITEILHYIO Pa00Ty 00yUYarO X cst

KonmgectBo yacoB
} Bcero no Cemectp

Bun yaeOHOM paboThI yaeOHOMY 5

TIaHy
Konraktnas pabora 56 56,15
AynuropHsble 3aHATHS (BCETO): 56 56
B Tom uuce:
nexmun (JI) 32 32
npaxktuaeckue (I13) u cemunapckue (C) 24 24
CamocTosTenpHas padora (BCero) 52 52
OBLIAS TpyOeMKOCTh TUCIUILINHEI, Yachl: 108 108
OBUIAS Tpya0eMKOCTbh AUCHUILUIMHBI, 3a4.€]1.: 3.0 3.0
zsﬁﬁii)xomponb yCIIeBaeMOCTH (KOJIMYECTBO U BUJI TEKYIIETO K1 K1
Bupl mpoMexyToyHOM aTTecTanuu (3K3aMeH, 3a4eT) 3a0 3a0




4.3. Copepxanue JMCHUIIMHBI (MOAYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM
(pa3nenam)

Cemectp

Tema (paznen)
y4eOHOM TUCIUITITHHBI

Bunpl yueOHOM IeATeILHOCTH B yacax/
B TOM YHCJIC HHTEPAKTUBHOM (hopMme

DopMbL
TEKYLIET0
KOHTPOJIS

YCIIEBAEMOCTU U
IIPOMEKY-

TOYHOMU

aTTeCTalluu

3

IS

10

oo N

Paznen 1

Paspen 1. Bonpocsl
METO0JIOTHHU
MOJICITAPOBAHHSA
CHCTEM; HOHATUHHBIN
ammapart Kypca
Meton
MOJICTTUPOBAHUS B
CHCTEME HAYK, 3aJ]auH
MHHOBAaTHKH.
Knaccugukarus
METOJIOB
MOJICITAPOBAHIS,
[Ipouecc UM,
cuctemsl UM

P
N (o T13/TIT
~| KCP
»|oof CP

5©| Beero

Pasnen 2

Paznen 2.
Maremarnyeckue
CXEMBI
MOJICTTUPOBAHUS
MIPOIIEC-COB U CUCTEM
JleTepMUHUPOBaHHBIN
MOJIXO0/I,
HENpPEpBIBHBIE U
JUCKPETHBIE CXEMBI
CToxaTH4eCKHit
IOIX0,
HENpPEpBIBHBIE U
JUCKPETHBIE CXEMBI U
MOJIENH

14

Pasnen 3

Paznen 3. Ipornecc
KOHCTPYHUPOBaHUS
UMHUTAITUOHHBIX
MoJienen

Oransl pa3paboTKu
MMUTALIMOHHBIX
MOJeIeH
Anroput™Mu3anus u
MallIdHHAs
peanu3anus
UMHUTAITUOHHBIX
MoJienen
CraTucTHYECKOE
MOJICTUPOBaHNE:!
KOHIIEIIIH,
AITOPUTMBI U
MIPOLENYPHI

16

IK1




n/m

Cemectp

Tewma (paznen)
y4eOHOH TUCTIHTUTHHBI

Bust yueOHOM A€ATENEHOCTH B yacax/
B TOM YHCJIC HHTEPAKTHBHOU (hopme

Dopmbl
TEKYIIETo
KOHTPOIIS

YCIICBAEMOCTH H
MIPOMEXY-

TOYHOU

aTTecTaluu

[N

IS

10

oo N

Pazgen 4

Paznen 4.
IIporpammuo-
TEXHUYECKHE CPeACTBa
HUMHUTALUOHHOTO
MOJIeIUPOBaHUS
S3bIKN
MMHTAIOHHOTO
MOJIETTMPOBAHHUS, HX
CpaBHHUTEIbHAS
OIIEHKa
Mopaenupyrouiue
CHCTEMBI, UX
CTPYKTYpBbI, GYHKIHH,
pabora B cpene

P
o [I3/TH
~| KCP

Sle| CP

5l©| Beero

Pazgen 5

Pazgen 5.
Opranuzanus
MAIIMHHOTO
SKCIEPUMEHTA C
MOJIEIISIMU CHCTEM
3a/1a4n TAKTUYECKOIO
TUTAHUPOBAHHUS
MAaIIHHHOIO
SKCIICpUMEHTA
3amaun
CTPaTEru4eCcKOro
[UTAHUPOBAHHUSI
MAIIMHHOTO
JKCIIEPUMEHTA

14

Pasnen 6

Paznen 6.
Opranuzauus
00paboTKH U aHATH32
pe3yIbTaToOB
AMMTAIL[HOHHOIO
MOJICITAPOBAHHUS
O11eHKa TOYHOCTH U
JIOCTOBEPHOCTHU
pe3yIbTaToOB
AMMTALMOHHOIO
MOJICITUPOBAHUSL.
Ocobennoctu
¢bukcamu u
CTATUCTHYECKOM
00paboTkH pe-
3yJIBTaTOB
MOJICIAPOBAHHUS

15

Pazgen 7
Paznmen 7.
MopaenupoBanue

19




Cemectp

Tewma (paznen)
y4eOHOH TUCTIHTUTHHBI

Bust yueOHOM A€ATENEHOCTH B yacax/
B TOM YHCJIC HHTEPAKTHBHOU (hopme

CP

Dopmbl
TEKYIIETo
KOHTPOIIS

YCIICBAEMOCTH H
MIPOMEXY-

TOYHOU

aTTecTaluu

N

3

P
o| [I3/T

~| KCP

©| Bcero

10

HEIPEPBIBHBIX U
JUCKPETHBIX MPO-
HU3BOJICTBEHHBIX
CHCTEM
MopenupoBanue
HEMPEPHIBHBIX
MIPOU3BOICTBEHHBIX
CHCTEM
MopaenupoBaHue
JUCKPETHBIX
MIPOU3BOJCTBEHHBIX
CHCTEM

Pasnen 8
JubdepunnpoBaHHbIi
3a4er

3a0

Bcero:

32

24

52

108




4.4. JlabopaTopHbie padoThI / NPAKTHYECKHE 3aHATHS

JlaboparopHbie pabOThI y4€OHBIM TUTAHOM HE MPETYCMOTPEHBI.

[IpakTUyeckue 3aHATHS IPEyCMOTPEHBI B 00beMe 24 ak. .

Ne
cemecTpa

Tema (pazaen)
Y4eOHOI TUCIIUTUTAHBI

HaumMmeHoBanue 3aHaTHi

Bcero ga-
COB/ U3 HUX
JacoB B
WHTEpaK-
THUBHOU

bopme

4

5

Paspen 1. Bonpocsl METO0JI0rMU MOJEIUPOBAHUS
CUCTEM; NIOHATUIHBIN anmnapaT Kypca

Merox MOeIMpPOBaHUs B CUCTEME HayK, 3alauu
nHHOBaTuKK.Knaccudukarus MeTo 08
mozenuposanus; [Tponecc UM, cucrtemsr UM

2

Paznien 2. Marematudeckue cXeMbl MOACTHUPOBAHUS
MIPOLIEC-COB U CUCTEM

JleTepMUHUPOBAHHBIH OAXOM, HEIIPEPhIBHBIC U
JVMCKpeTHbIE cXeMbICTOXaTHIECKUi OaX0 I,
HETIPEPHIBHBIC U JUCKPETHBIE CXEMBI H MOJACIH

Paznen 3. Ilponecc KOHCTpYyHPOBaHUA
MMHUTAIIMOHHBIX MOJIENIENH

Oransl pa3pabOTKH IMUTAIIMOHHBIX
MoOJIeNIeHANTOpUTMH3AaINS U MAIIMHHAS peaTn3aliis
UMHTAIMOHHBIX MojeneiCTaTucTinyeckoe
MO/JIETTMPOBAHNE: KOHIEIIINS, aJITOPUTMBI 1
MIPOLEAYPHI

Pasznen 4. I[IporpaMMHO-TEXHUYECKHUE CPEJICTBA
MMHTAIIMOHHOTO MOJICITUPOBAHUS

SI3pIKH UMUTAIUOHHOI'O MOJCIIMPOBAHUA, X
CpaBHHTENbHAS OlleHKa MoJeNUpYIOIINe CHCTEMBI,
UX CTPYKTYpHI, pyHKIMH, paboTa B cpeze

Pazgen 5. Opranuzanusi MallMHHOTO SKCIIEPUMEHTA €
MOJIEJISIMU CHCTEM

3a}1aq1/1 TAKTUYCCKOI'O INITaHUPOBAHWA MAILTMHHOT O
3KCH€pI/IMCHTa3aﬂa‘H/I CTPAaTeru4eCKoro
TJIAHUPOBAHU S MAIMHHOT'O SKCOCPHUMCHTA

Pazpen 6. Opranusanus o0paboTKH 1 aHaTU3a
PE3YIBTATOB UMUTAITUOHHOTI'O MOACIIUPOBAHUA

O1ieHKa TOYHOCTH U IOCTOBEPHOCTH PE3yJIbTaTOB
MMUTAIMOHHOTO MoJenupoBanus. OcoOeHHOCTH
(uKcaIMK ¥ CTAaTHCTUIECKOH 00paboTKHU pe-
3yJIbTATOB MOJICITUPOBAHHS

Pasnen 7. MoaenupoBaHue HENPEPHIBHBIX U
JVCKPETHBIX PO-U3BOACTBEHHBIX CHCTEM

MogenupoBaHue HEPEPHIBHBIX IPOU3BOACTBEHHBIX
cucreMMoaenpoBaHNe TUCKPETHBIX
MIPOU3BOJICTBEHHBIX CHCTEM

BCEI'O:

24/0




4.5. IIpuMepHasi TeMaTHKA KypPCOBBIX POEKTOB (padoT)

[Tporpamma gaHHOTO Kypca HE MPEeroiaraeT BhIMOJIHEHUS KYPCOBBIX paboT.



5. OBPA3OBATEJIBHBIE TEXHOJIOT' T

HpOL[GCC OGY‘-IGHI/ISI 10 AUCIOUITIJIIMHEC «I/IMI/ITaHI/IOHHOG MOZACIIMPOBAHUC) OCY-ILICCTBIIACTCA 110
JICKIITMOHHO-CEMUHAPCKOH 3aueTHOM cucteme. JlaHHasi cucTeMa J1aeT BO3MOXKHOCTh
CKOHIICHTPUPOBATh MaTeprai B OJIOKH U MPETMOJHOCUTH €0 KaK €ANHOE IIeJI0e, a KOHTPOJIb
MIPOBOJIUTH IO MPEIBAPUTEIILHOM MOTOTOBKE 00YUYAIOIIAXCSL.

Jlex1iuu IpOBOAATCS B TPATUIIMOHHON KIACCHO-YPOUYHOM OpraHU3aIMOHHON opMme ¢
NPUMEHEHHEM METOJIOB HHTEPAKTUBHOTO 00yUueHwMsI (IpeICTaBICHHE CIIaiI0-BOr0 MaTepuasa,
BUJIEO-YPOKOB).

JlaGopaTopHbIie pabOThI TPOBOMSATCS B ayIUTOPHH, 000PYAOBaHHOW POTrpaMMa-MH MPOAYKTAMH
HEOOXOIMMBIMH JIJIsl CO3AaHUsI MMUTAIIMOHHBIX MoJieneid. 50 % mpo-BOAMMBIX 1a00paTOPHBIX
paboThI BeJieTCsl B MHTEPaKTHBHOM Gopme. Ha mpumMepe Ha SKpaHe MPOUCXOIUT HATIISIHOE
IpeJCTaBICHNE CO3IaBaeMOi B paMKax JIabopaTopHO-TO Kypa paboT U 3aTeM WHTepIpeTaus
YUYaIIAMUCS.



6. YAEBHO-METO/MYECKOE OBECIIEYEHHUE JIJI1 CAMOCTOATEJBbHOM

PABOTbBI OBYYAIOHIUXCS IO AUCHUIITTUHE (MOAYJIIO)

Bun camocTosTenpHOM pa60T1>1 CTyACHTA.

No No Tewma (paznen) Bcero
n/n cemecTpa | y4eOHOH AMCIMIUINHBI Hepesetn yqe6H0-MeTOIlI/I‘IeCIfOFO 4acoB
obecrnieyeHust Uil CaMOCTOSITENbHON paboThl
1 2 3 4 5
1 8 Paznen 1. Bommpocsr Wzyuenne ponu aHATUTHIECKOTO 4
METOJIOTIOTUHI MMHTANHOH-HOTO MOZEINPOBAHUS B
MOJETUPOBAHUS COBPEMEHHOM cucTteMe HayK. Teopusi NO3HaHUS
CHCTEeM; TIOHATUIHBIA | ¥ MOJEIMPOBAHKE: ME-TOJI0JIOTUS U TEXHUKA
anmapar Kypca
2 8 Paznen 2. MaremaTH4yeckue CXeMbl MO/ICITUPOBAHUS 4
Maremarunyeckne CHCTEM: HETIPEPbIBHO- M AUCKPETHO -
CXEMBI JIETEPMUHUPOBAHHbIE, HETIPEPHIBHO- U
MOJICTTMPOBAHUS JICKPETHO — CTOXaCTHYECKHE, MApPKOBCKHE
MPOLIEC-COB M CHCTEM MOJIETIH 1 TIPOIIECCHI.
3 8 Paznen 3. Ipomecc [TocnemoBarenbHOCTE pa3pabOTKH W MAITHHHON 10
KOHCTPYHUPOBAHUS peanuzanun
MMHTALIUOHHBIX
Mojenen
4 8 Paznen 4. 3HaKOMCTBO C IIPOTPaMMHO-TEXHUYECKUMHU 10
[TporpammHO- CpEeACTBaMU MOJICTUPOBaHUS; YHUBEPCAIbHBIC
TEXHUYECKNE CPEACTBA | S3BIKH U S3BIKM MIMHUTALHOHHOTO
MMHTAIHOHHOTO
MOJICTIMPOBAHHUS
5 8 Pasgen 5. Peammzanms Ha OBM koHuenuun 10
Opranuzanus CTPATErNIeCcKOro M TAKTHYECKOTO
MaIIMHHOTO MO/JICTIMPOBaHus; QyHKIMOHAIIBHAS 1
IKCIIEPUMEHTA C CTPYKTYpHasi MOJIEIIb, JJIEMEHThI
MOJICIISIMH CUCTEM TUIAHUPOBAHUS IKCIIEPHUMEHTA
6 8 Paznen 6. W3y4yeHue TeopeM TEOpUH BEPOSITHOCTEH U 5
Opranuzanus MaTeMaTHYECKOH CTaTUCTUKH, C TTOMOIIBIO
00pabOoTKU M aHANIM3a | KOTOPBIX MPOBOIUTCS 00padOTKa, aHAIH3 U
pe3yJIbTaToB MHTEPIPETALHS PE3YJIbTATOB MOJEIHPOBAHNUS
MMHTAINOHHOTO
MOJICTTMPOBAHHUS
7 8 Paznmen 7. IIpumeHeHrEe COBPEMEHHBIX CPECTB 9
MozenupoBanue CTPYKTYPHOTO aHaJIN3a U POEKTHPOBAHHUS
HENPEPBIBHBIX U (SADT- TexXHOIOTHH) MOCTUPOBAHHS CUCTEM
JIICKPETHBIX TPO- M UX KOMIIOHEHTOB; pa3paboTKa U peaan3aius
M3BOJICTBEHHBIX MO/ICTIMPYIOIIUX aJrOPUTMOB AUCKPETHBIX U
cucTeM HEeTIpephIBHBIX
BCEI'O: 52




7. IEPEYEHb OCHOBHOA U IONIOJIHUTEIbHOM JIUTEPATYPBI,
HEOBXOJNMOI JJIs1 OCBOEHUS U CIATITAHBI (MOYJIST)

7.1. OcHoBHas1 IUTEpaTYpa

Hcnonb3yercs
Ne HauMeHoBaHie Astop (1) I'on u MecTo M3nanus NIPY U3YYCHUHU
n/n Mecto nocryna pasienoB, Homepa
CTpaHUI]
1 | UmutanmonHoe Emenbsinos B.B., Nza-so MI'TY um. Bce paszens
MOJICITUPOBAHIE SAcuncknit C.1. H.3. bayma-na, 2009
HTB PYT MUUT
2 | MonempoBaHHe CHCTEM. Cogeros b.4., SIkoBnes Bricmas mxoma, 2005 Bce paszenst
C.A. HTBE PYT MUUT
3 | AHamuTHYeCcKOE 1 Capkucss P.E. M.: MUUT, 2008 Bce paszenst
MMUTALIOHHOE MOJEIMPOBAaHNE HTBE PYT MUUT
MPOLIECCOB U CUCTEM MacCOBOTO
obcmy)KuBaHus
4 | MamuHHast UMUTalIUsA U Capkucss P.E. M.: MUUT, 2006 Bce paszenst
3KCIIEPUMEHTHI C MOJEIISIMU HTB PYT MUUT
CHCTEM MacCOBOTO
obcmyxxuBanus B cpene GPSS.
7.2. JlonosiHMTEIbHAS JIUTEpPATypa
Hcnons3yercs npu
Ne HanMeHoBaHMe ABTOp (b1) T"on 1 MmecTo U3naHus U3Yy4YEHUHU
n/n Mecro nocrymna pa3zenos, Homepa
CTpaHuI|

8. NIEPEYEHH PECYPCOB WH®OPMAIIMOHHO-TEJJEKOMMYHUKALIMOHHOM
CETM "MHTEPHET", HEOBXOJIMUMBIE JJISI OCBOEHHUS M CHUATIIVHBI
(MOY.JIS)

1. http://library.miit.ru/ - snexTpoHHO-OMOIHOTEYHAs cucTeMa Hay4dHo-TexHu4eckoi Ono-
muorexku MUHAT.

2. http://elibrary.ru/ - Hay4HO-35EeKTpOHHAsT OHOIHOTEKA.

3. ITouckossle cuctemsl: Yandex, Google.

9. HIEPEYUEHb MTH®OPMALIMOHHBIX TEXHOJIOT Wi, TPOTPAMMHOTO
OBECHEYEHUS U ”THOOPMALIMOHHBIX CIIPABOYHBIX CUCTEM,
MCHOJIL3YEMBIX TPY OCYILECTBJEHUU OBPA30BATEJIBLHOI'O MMTPOLECCA
MO JUCHUILIMHE (MOLYJIIO)

Jlnis ipoBeieHust TISKIMOHHBIX 3aHATUH He0OX0MMa CIIelUaIN3UPOBAHHAS JICKITUOHHAs
ayIUTOPHS C MYJIbTUMEIAA aIlIapaTypo.

Jlnis mpoBeieH sl MPaKTUYECKUX 3aHATHIA HEOOXOIMMBbI KOMITBIOTEPHI ¢ pA0OYUMH MECTaMU B
KOMIIBIOTEPHOM KJIACCE.

10. OMUCAHUE MATEPUAJBHO TEXHUYECKOWM BA3bI, HEOBXOIUMOM 1151
OCYIIECTBJEHMS OBPA3OBATEJILHOI'O MTPOIIECCA IO JUCHUATIJINHE
(MOJIYJTIO)

Jlnst mpoBeieHust ay TUTOPHBIX 3aHSATHI U CAMOCTOSTENBHON pabOTHI TpeOyeTCs:

1. PaGodee mecTo mpenoaaBaTelis ¢ MepCcoOHATbHBIM KOMITBIOTEPOM, TTOKITIO-YEHHBIM K CETAM
INTERNET u INTRANET.

2. Cnenmanu3upoBaHHas JICKIIMOHHAS ayIUTOPHUSI C MYJIbTUMEIAA anmnapaTypoun u

MHTEPAaKTUBHOMN JOCKOM, yCTaHOBJIEHHBIE TporpaMMHble MpoaykTel ARENA, GPSS,
ANYLOGIC.




3. KomnprorepHslit KJ1ace ¢ KOHAUIHOHEpOM. Paboune MecTa CTy/IeHTOB B KOM-TIBIOTEPHOM
knacce, nmogkimod€Hubie K ceTsiM INTERNET u INTRANET

4. J1nst npoBeieHUsl NPAKTUUECKUX 3aHATUI: KOMIBIOTEPHBIN KJ1acc; KOHAULIMO-HED;
KOMIThIOTEPHI C MUHUMAJIbHBIMU TpeboBanusamu — Pentium 4, O3Y 4 I'b, HDD 100 I'b, USB 2.0.

11. METOJUYECKHUE YKA3AHUS JIVIS1 OB YUAIOIUXCS 10 OCBOEHUIO
JUCHUILIMHBIL (MOLY.JIS)

JIeKIIMOHHBIE 3aHATHUSL COCTABIISIOT OCHOBY TEOPETHUECKOT0 00YyUEHUS U 337]aI0T OCHOBY IIpH
W3Y4YEHUU Kypca.

['maBHas 3a7aya JIEKIMOHHOTO Kypca — c(hOPMHUPOBATh y 00YUaIOIIMXCSl CUCTEMHOE
npeJcTaBiIeHne 00 U3y4aeMoM MpeaMeTe, 00eCednTh YCBOCHHE Oy IyIIUMHU CIEIUAINCTaMU
OCHOBOIIOJIATAIOIIET0 Y4eOHOT0 MaTepuaa, MPUHIIMIIOB U 3aKOHOMEPHOCTEH pa3BUTHUS COOT-
BETCTBYIOIIEH HAyYHO-TIPAKTUYECKOM 00IaCTH.

Brinonnenue mabopatopHbeix padboT HEOOXOAUMO TSI ITOTHOTO OCBOCHHE TEOPETHUE-CKUM
KypcoMm. JIabopaTtopHbie pabOThl MOMOTAIOT Pa3BUTh TBOPUYECKOE MBIIIIJICHHE U UCKATh
HECTaHJIapTHbIE MOJAXOAbI K PELIEHHUIO 33]]a4 UMUTAIMOHHOTO MOJIEJIMPOBaHMUsI, OoJiee
AKTHBHOMY OCBOCHHUIO YU€OHOT0 MaTepHaa, sIBISIFOTCS BAXKHON IMPEaNOChUIKON (hOpMUPOBAHHUS
pohecCuOHANBHBIX KayecTB OyIyIHX CIIELIUAIUCTOB.

JlaboparopHble pabOTHI MIPEAHA3HAUEHBI ISl TOTO, YTOOBI C TOMOIIIBIO CPEJCTB UMUTA-IIUOHHOTO
MOJICIIMPOBAHMS HAYYUTHCS CTPOUTH MOJIENN M cucTeMbl. OOydaronuiics J0KeH 3HaTh, KaKue
3aKOHBI pacHpeeIeHUs UCIIOIB30BaTh AJIsl TOTO, YTOOBI OTYYUTh PadOTAIOIIYIO
MMUTAIMOHHYIO MOJIEIb.

[Tpu moAroToBKE K 3a4€Ty, HEOOXOAUMO MOJTHOCTHIO BIA/IE€Th JEKIIMOHHBIM MaTepHAIIOM,
OTBEYaTh Ha BOMPOCHI, MpeACTaBiIeHHbIC B pasaene (6.3. [lepeuenb BOMPOCOB K 3a4eTy).
[HOJAPOBHAA PABOYAS ITPOTPAMMA KYPCA «MMUTALMOHHOE MOJEJINMPO-
BAHUE»

1. Boripockl MeTO0JI0THH, TIOHATUWHBIN annapar Kypca

MecTo Mozeneit 1 MoieTMpOBaHNUs B TPOOJIEMaTUKE YIIPaBICHHUSI MHHOBALMOH-HBIMU
IIpoLeCCaMH U NHHOBAIIMOHHOM JEATEIBHOCTBIO COBPEMEHHBIX Oprann3anuid. [Ipumenenune
METOJI0OB MOJICJINPOBAHUSI B PEIIEHUN CUCTEMHBIX 3a/1a4, CBSI3aHHBIX C IPOEKTUPOBAHUEM,
CO3aHMEM, DKCIUTyaTallied U COBEPIIEHCTBOBAHUEM CUCTEM U UX KOMIIOHEHTOB.
MogenupoBanue 1 HaydHOe TTo3HaHue. CBs3b MOJICTUPOBAHUS C TUCIUILTHHAMHA
CIEUAIBHOCTb.

Omnpenenenne Mosenu U MoaenupoBanus. OCHOBHBIE KJ1acChl MOAeNel: Gu3n-uyeckue u
MaTeMaTUYeCKHe, aHATMTUYECKUE U UMHUTALIMOHHBIE MOJIETN, UMUTALIMOHHAsl CUCTEMA U
MMUTAIMOHHBIN SKcriepuMeHT. OCHOBHBIE (YHKIIMM UMUTALMOHHOTO MojieinupoBanus. [Iponecc
MMUTAIMOHHOTO MOJICJIMPOBAHUSI U €0 KOMIIOHEHTHI. TOYHOCTD U a1eKBaTHOCTh UMHUTALIUU
npoiiecca GyHKIMOHUPOBAHUS CUCTEM U mpolieccoB. I1yTH pa3pemienns KoMnpoMucca MexXIy
MPOCTOTON M TOUHOCTHhKO UMUTAIMOHHON MOJieau. CyIIHOCTh METOJIOB CTaTUCTUYECKOTO
MOJICJIUPOBAHUS U CTATUCTUYECKOTO UCTIBITAHUSI.

OcHoBHBbIE 371IeMeHTHI Teopuu cucteM. [loHsTHE CUCTEMBI, €CTeCTBEHHBIE U UC-KYCCTBEHHbIE
CUCTEMBI, OTKPBITHIE U 3aMKHYTBIE CUCTEMBI, IETEPMUHUPOBAHHBIE U CTO-XaCTUUECKHUE CUCTEMBI,
HEeNpEephIBHBIE U TUCKPETHBIE CUCTEM. 3aJ]aul aHaIn3a U CUH-Te3a cucteM. OCHOBHbBIE
MPUHIUITB CHCTEMHOTO aHau3a: (PU3NYHOCTH, MOJCTUPYEMOCTH, 1IeJICHANPABIEHHOCTH U UX
noctynatel. [IpeacTaBienne cucteM B BUJIe OTHOIICHUM, OTOOpaKeHUH, (PYHKITHHA, TTPOIIECCOB U
JIOTHYECKUX CXEM. DJIEMEHThI TEOPHH M0100uS, H30MOPPHU3M U TOMOMOP(HHU3M B
dbopManM30BaHHOM OMHUCAHUU CUCTEM U MPOIECCOB B HUX.

2. MaTtemaTuuecKue CXeMbl MOJEIINPOBAHUS CUCTEM

OCHOBHBIE TOJIXO/1bI K TOCTPOECHNUIO UMUTALIMOHHBIX Mojieniel cucteM. JIokanu-3anus u
CTPYKTYpHU3aLUsl CUCTEM U UX KOMIIOHEHTOB. DK30I'€HHBIE U SHIOI€HHbIE IIEpE-MEHHbBIE
napameTpsl U nepeMeHHble. CXeMbl «BXOJ — COCTOSIHUE - BBIXO». [[pumeps! onucanus
npoiiecca GyHKIMOHUPOBAHUS CUCTEM B IPOCTPAHCTBE COCTOSIHUM.



HenpepbiBHBIE U JUCKPETHBIE IETEPMUHUPOBAHHBIE TIOJXOAbI U MOJENH; 1U(-PepeHIaTbHbIE
Y MHTETPAIIbHBIE YPABHEHUS U CUCTEMBI, MOZIEIIb AUCKPETHOTO aBTO-MaTa. KOHEYHO-Pa3HOCTHBIE
cxeMsl. [lyTn uaeHTnuKanum 1eTepMUHUPOBAHHBIX MO-JICIIEH.

HenpeprIBHBIE U TUCKPETHBIE CTOXACTHYECKUE IOAXO0AbI U MoJeNn. IHTerpanb-Hele
CTOXACTUYECKHUE YPAaBHEHUs, BEPOSATHOCTHBIE aBTOMATHI, lienu MapKkoBa U Map-KOBCKUE
nporecchl. AHATUTUYECKHE U UMUTAI[MOHHBIE MOJEIN CUCTEM MacCOBOI0 00-CITy>KHBaHUS
OKCHEPUMEHTAIBHO-CTATUCTUYECKHE METO/IbI IIOCTPOEHUS M OLIEHKU MOJIEIEH CTaTUYECKUX U
JUHaMU4eckux cucteM. O0mas cxema uACHTU(PHUKALIMY U OLEHUBAHUA. AJITOPUTMBI IOCTPOCHUS
Y OLIEHKH PErpeCCUOHHBIX Mojenel. CTaTUCTUUECKUE KPUTE-PUU 3HAYMMOCTH OLIEHOK
I1apaMeTpoB.

3. IIpouiecc KOHCTPYHPOBaHMSI UMUTALMOHHBIX MOJEIEN

[TocnenoBarenbHOCTh Pa3pabOTKU M MAIIMHHON peanu3annu mozeneit cucreM. [loctpoenue
KOHIIETITyaIbHOM MO/IeH U ee (hopMann3anus. AJTOpUTMH3AIMS MOJICNIN U €€ MalllHHAS
peanu3anus. Moaenupyromui anropuT™M 1 UCKycCTBO €ro noctpoenus. Jlornueckoe
N300paKeHNE MOAEIUPYIOLIUX aITOPUTMOB KOMIIOHEHTOB UMUTALlMOHHON MoJenu. JIucCKpeTHo-
coObITHitHOE MozaenrpoBaHue. CrocoObl OpraHu3aly yuyeTa BpeMeHHU, COObITUN U IeHicTBUI B
UMUTALMOHHON Mozenu. C0KHOCTh MOJIENH, MOJIEIUPYIOIIETO aIrOPUTMa U METOBI UX
oueHku. [Ipouecc nomyueHus pe3ynbTaToB MOJAEIUPOBAHUSA U UX UHTEPIIPETALIUY.

OcHOBHBIE KOMIIOHEHTHI ITPOLIecca CTATUCTUYECKOT0 MoenupoBanus. [1ceBno-cinyyaiinbie
quciia U IPOrpaMMHBIE CPEICTBA UX T€HEpaluy U IpoBepKu. KoHrpyeHTHble
MYJIbTHITHKATUBHBIE aITOPUTMBI. MOIENMPYIOIIKE alTOPUTMBI CITy4aifHBIX COOBITHH,
JUCKPETHBIX U HENPEPBIBHBIX BEJINYMH, CIIy4alHBIX ITPOLIECCOB.

[ToHsiTHs aI€KBAaTHOCTH, BaJIMAHOCTH U BepU(UKALIUY UMUTAIIMOHHBIX Mojenel. [Tytu u
MEXaHU3MbI IPOBEPKU MOJIENIN «B EPBOM MPHOIMKEHU», TOUHOCTH UCXOAHBIX
NPEIOI0KEHUH, TOYHOCTH MPpeoOpa3zoBaHuii MHPOPMAIIUH OT BXO/Ia K BBIXOJY.

5. IIporpaMMHO-TEXHUYECKHUE CPEJICTBA MOJIEITUPOBAHUS

AHanu3 ¥ BbIOOp MHCTPYMEHTAJIBHBIX CPEJCTB UMUTALIMOHHOT'O MOJIETIUPOBAHUS. S3bIKN
00111ero Ha3HAUEHUs U A3bIKM UMUTALIMOHHOTO Mo/ieupoBaHus. OCHOBHAsI apXUTEKTYpa SI3bIKOB
MoienrpoBaHusi. CyIIHOCTb U CpaBHUTEJIbHAS OLIEHKA HEMPEPBIBHBIX, JUCKPETHBIX,
COOBITUIHBIX U MPOLIECCHO-OPUEHTUPOBAHHBIX A3bIKOB MojenupoBanus (MIMIC, ANYLIGIC
DINAMO, GASP, SIMULA, SIMSCRIPT, GPSS, BOSS, CJISHI', HEAMC, API'OH u ap.).
CrpykTypa 1 QyHKIIMOHATbHBIE BO3MOXKHOCTH CUCTEMbl UMUTAIMOHHOTO MOJIE-TUPOBAHMS
obuiero HazHaueHuss GPSS, cpena umurannonHoro MmoaenupoBanus ARENA, cucrema
MoJenupoBaHus OusHec - mpoueccos ARIS.

[Mu¢posble, aHaIOrOBBIE U THOPUIHBIE MOIETUPYIOIINE KOMITIEKCHI. Jlrnanoro-Beiii nuHTEpdEiic,
6a3bl 1 OaHKH JTAaHHBIX U 3HAHUN MOJenupoBaHus cucTeM. OCHOBHbBIE MOJIEH MTPEICTABICHHS
3HaHUW B HHTEJJIEKTYAJIbHBIX CUCTEMAaX (3KCIEPTHBIE CUCTEMBI, CHCTEMBI MOICPKKU IPUHATUS
PELICHMI) 17151 MOJIETTMPOBAHUS CIIOKHBIX MPOLECCOB U cucTeM. [Ipo0ieMbl 1 mepCreKTHBBI
MMUTAIIMOHHOTO MOJIECIIUPOBAHMSL.

6. Opranu3zanys MalIMHHOTO KCIIEPUMEHTA C MOAEIISIMU CUCTEM

CymHOCTh MJIaHUPOBAHUS MAIIMHHOTO KCIIEPUMEHTA C MOJIETIBIO CUCTEM. 3a/1a-UHl
CTPATETHYECKOro U TAKTHUECKOTo IuIaHupoBaHus. CTpyKTypHast U GyHKIHOHAIbHAS MOJIENIN
skcriepuMenTa. [1ytu pemenus npodaeMbl HaYaIbHBIX YCIOBHM, TOUHOCTH U JOCTOBEPHOCTH
pE3yJIbTaTOB, YMEHBILIECHUS JUCIIEPCUU OLIEHOK MOJEINPYEMBIX XapaK-TEPUCTHK. JeficTBEHHbIE
IpaBHJia OCTAHOBKH UMUTAIIMIOHHOTO 3KCIIEpUMEHTA.

7. Opranuzaius 1 00pabOTKM U aHaIM3a Pe3yIbTaTOB MOJIEIUPOBAHUS

OcoOeHHoCTH (PUKCALIMU U CTATUCTUYECKOW 00pabOTKU Pe3yabTaTOB MAITMHHOTO
moaenupoBanus. [Ipumenenne Teopem bepuymu, ITyccona, UeGsimena n MapkoBa, a Takke
[EHTPATHHOU MPEETHbHON TEOPEMBI B 00pabOTKe 1 OI[EHKE CTaTUCTUYECKHUX JaHHBIX. Paboune
(opMYIIBI U MOJICIMPYIOIIME AITOPUTMBI JUI pacdeTa OLEHOK CPeTHUX 3HAUCHUH U AUCTIEpCHi,
KOPPEISLIMOHHBIX OTHOIICHUM, TApaMETPOB CBSA3EH U YPAaBHEHUH. AJITOPUTMBI U MIPOLIETYPBI
OLICHKH YCTOWYMBOCTH U JOCTOBEPHOCTH PE3YJIbTaTOM MOJAEIUPOBAHUS, IIPOBEPKHU



CTaTUCTUYECKUX TUIIOTE3.

8. IIpuMepsl pa3pabOTKH U peain3allii UMUTAIIMOHHBIX MOJIEIe HEeMTPEPhIBHBIX U TUCKPETHBIX
IIPOU3BOJICTBEHHBIX CUCTEM

* Pa3paboTka UMUTAIIMOHHBIX MOJIEIEH OTKPBITHIX M 3aMKHYTBIX CHCTEM MacCOBOT0 00-
CIIy’)KMBaHHs B cpeie UMUTAMOHHOM cucteMbl GPSS;

* MoaenupoBaHue TUCKPETHBIX U HEMPEPBIBHBIX TPOU3BOJICTBEHHBIX MPOIIECCOB B Cpe-/1e
ARENA. [TpumeHeHne nakeTa nporpamm;

* ARIS nist pa3paOOTKH UMUTAIMOHHBIX MOJICNICH OM3HEC — ITPOIIECCOB U MPOBEACHUS
MAaIIMHHBIX SKCIIEPUMEHTOB C HUMH.



