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1. Hesan u 3a1a4m y4eOHOM AUCHUILIHHBI

1.1 llean ocBOeHUS TUCHHUILIHHDI

1.1 Heaum u3ydyeHUs AUCHUILIUHBI OINpPEACIICHbl TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApTOM BBICHIET0 IPOPECCHOHATBLHOIO O0pa30BaHMsI U COOTHECEHbI C OOIIMMH LEISIMU
OOIl BO 1o HampaBieHHIO NOArOoTOBKM  «MaremaTuueckoe  oOecrnieueHue U
aJIMUHUCTPUPOBAaHME HMH(DOPMALMOHHBIX CHUCTEM», B pPaMKax KOTOpOW Impenojaercs
JUCLUILINHA.

Heabto ocBoeHNs y4eOHON AUCHUIUTMHBI «CHCTEMbl MUMUTALIMOHHOTO MOJEIUPOBAHMS
ABJISICTCA pa3BUTHE NPO(PECCHOHANBHBIX KOMIETEHTHOCTEH NpUOOPETEHHsI NPaKTHYECKUX
HAaBBIKOB MCIIOJIb30BAaHUS U IOCTPOEHUSI KOMIIBIOTEPHBIX MOJENEH SKOHOMUUYECKUX MPOILIECCOB,
peaau3yoLUMX THHOBAI[MOHHBIN XapaKkTep B BbICIIEM ITPO(ECCHOHATLHOM 00pa30BaHUH.

1.2 3agauyu AUCHUILIMHBI:

. aKTyaJlu3anus U Pa3BUTUE 3HAHUI B 00JIACTH KOMITHIOTEPHOTO MOJICITMPOBAHWS;

. UCIIONIb30BaHUE 3HAHUM O KOMIBIOTEPHOM MOJCIUPOBAHUM MATEMATHUECKUX
3azady;

. pa3paboTKa ¥ MPOEKTUPOBAHUE KOMITBIOTEPHBIX MOJIEICH.

1.3 Mecto y4yeOHoi1 nucuuniauabl B crpykrype OOII BO
Jucuunnzaa «CrcTeMbl MMUTALMOHHOTO MOJIETIMPOBaHus» K BapuatiuHoi yactu (b1.B).

Hannas aucuummHa (CucTeMbl MMHUTAIMOHHOTO MOJEIMPOBAaHUS) TECHO CBfA3aHa C
mucuurmuHaMu: OCHOBBI  pa3paboTKu  Kpocc-TaTGopMeHHBIX npuiiokeHui, KommbrorepHoe
Mozenupoanue, [Iporpammuast urkenepust. OHa HanpapiieHa Ha (POPMHUPOBAHUE 3HAHUHN U YMEHUI
oOyyaroluxcsi pa3zpabarelBaTh M HCHOJIB30BaTh KOMIIBIOTEPHBIE MOJEIU B PEIICHUU
npodeccuoHanbHBIX 3agad. OOecneuMBaeT CIOCOOHOCTh Yy OOy4aroLUMXcs K TEOPETHKO-
METOJIOJIOTMYECKOMY ~ aHAM3y HpoOJeM  METOAaMH  KOMIBIOTEPHOTO  MOJEIUPOBAHMS;
(dopMHpoBaHHE KOMIETEHLUI MpH pa3paboTKe M HUCIOIb30BAHMM KOMITBIOTEPHBIX Mojenei. B
COBOKYIHOCTH M3YY€HHE 3TOM JUCHUIUIMHBI TOTOBUT OOy4YaeMbIX KaK K pPa3JIMYHBIM BHAaM
IPAaKTUYECKOM, TaK U K HAyYHO-TEOPETUUECKOM, NCCIIEI0BATENBCKOMN IEATENBHOCTH.

W3ydenne naHHOM MUCLMIUIMHBI Oa3upyeTcs Ha SKOHOMHKO-MaTeMaTHUECKOM MOIrOTOBKE
CTYJICHTOB, OTy4eHHOH npu npoxoxxaeHnu OOIT 6akanaBpuara, a Takke Ha 3HAHUSX, OTYYEHHBIX
B paMKax JUCIHUIUIMH MaTeMaTHYeCKOrO0 M 3KOHOMHYECKOTO, ecTeCTBeHHOHaydHoro mmkia OOIT
OakayaBpuara.



14 IlepeyeHb mIaHHpPYEeMBIX pe3yJbTATOB OOy4YeHHUs] 10 JAWCHMILIMHE,
COOTHECEHHBIX ¢ IJIAHUPYEMbIMH Pe3yJIbTATAMH 0CBOCHHS 00pa30BaTeJbHOI MPOrpaMMbl

Komnerenmuu oOyuatomerocsi, Gpopmupyemble B pe3yiabTaTe ocBoeHus Kypca «CHCTeMbl
MMUTAIMOHHOTO MOJICJIUPOBAHUSI:

Kon xomnerenuuu ®dopMmynupoBKa KOMIIETEHIIUN

K-3 TOTOBHOCTBIO K pa3paboTKe MOACIUPYOLINX aIrOPUTMOB U peali3aluy X Ha 06ase si3bIKOB U
MAaKETOB NPUKJIAJAHBIX NPOTPaMM MOJICITHPOBAHUS

3Hath — OCHOBHBIE JTalbl IIOCTPOCHHUS  AJITOPUTMOB HWH()OPMALMOHHBIX, MaTeMaTHYECKHX,
MMHTALMOHHBIX KOMIIBIOTEPHBIX MOJIENEi 00BEKTOB Pa3IMYHON IPUPOIBI
— paspabaThiBaTh MOJCIHMPYIOIINE AITOPUTMBI M PEaJM30BBIBATH MX Ha 0a3e S3BIKOB U

Ymets MaKeTOB NMPUKJIAJHBIX MPOrpaMM MOJEIHPOBAHUS, IMPOSKTHPOBATh KOMITBIOTEPHBIE MOJEIN
JUIs penieHust 3aa4 Ha 0a3e s3bIKOB M TAKETOB NPHKJIAIHBIX IPOrPaMM MOJICIHPOBAHUS
—  CIOCOOHOCTBIO K pa3paboTKe MOJIENUPYIOMIMX aJITOPUTMOB U peanu3alud ux Ha Oase

Briazets S3BIKOB M AKETOB MPUKJIATHBIX IPOrPaMM MOJICITUPOBAHUS, IPUMEHATh CHCTEMHBII OAXO0 1

MaTeMaTHYeCKHe METOIbl K PEHICHHI0 X 3aJad C IOMOINBIO CHCTEMBl HMHUTAILIMOHHOTO
MOJCIIPOBAHUS

2. CTpyKTYypa U cojiep:KaHHe U CHUTLIHHBI

2.1 PacnpeaesieHne TPYA0eMKOCTH JUCHUILJIMHBI 10 BUIAM padoT

OOmass Tpyno€MKOCTh JAMCUMIUIMHBI cocTaBiaser 3 3aud.en. (108 wyacoB), wux
pacmpeiesieHre 1Mo BujaaM paboT MpeICTaBICHO B TaOJIHIIe

Bun yae6HO# paboTh Bceero CemecTpbl
4acoB (dacel)
7
KonrTakTHas padora, B TOM 4ncje:
AyIuTOpHBIE 3aHATHS (BCEro): 72 72
3aHATHSA JIEKIIUOHHOTO TUIA 18 18 - - -
JlaGopaTopHblie 3aHITHS 54 54 - - -

3aHATHS CEMUHAPCKOTO TUIMA (CEMHHAPHI,
NPAKTHYCCKHUE 3QHSTHSI)

HNnas koHTaKkTHasA padora:

Kontposs camocrosarensHoil padotsl (KCP) 4 4

ITpomexyrounas atrectanus (MKP) 0,2 0,2
CamocrosiTesbHasi paboTa, B TOM YHcJIe:

Kypcosas paboma - - - - -
IIpopabomra yuebnoeo (meopemuueckoeo) mamepuana 31,8 | 318 | - - -

Buvinonnenue unousudyanvHuix 3a0anuii (no02omosxa
coobwjenull, npeseHmayuii)

Pechepam

IToaroroBka k TCKYIIEMY KOHTPOJIIO - - -

KonTpoas:

[ToaroroBka K 9K3aMeHy - -

OO0masi Tpy10€eMKOCTh gac. 108 108 - - -

B TOM 4YHCJI€ KOHTAKTHASA
padora
3a4. eJ 3 3

76,2 | 76,2




2.2 CTpyKTypa yueOHOH TUCIHHIINHBI
PacnipeencHue BUIOB y4eOHON paOOThI M UX TPYJAOEMKOCTH TI0 pa3JiesiaM JIUCIUILTHHBI.

Paznienbl qucuuIuivHbL, U3ydyaeMmble B 7 ceMECTpe

No Bcezo Ayoumopnsie Cp
n/n mpyooe 3aHAmMUA
HaumeHoBaHue pa3jaeiia, TeMbl MKOCHb Jek. Jao.
1 ba3oBble MOHATHS KOMIILIOTEPHOT0 MO/IEJIMPOBAHUS
1. OcCHOBHBIE IOHATHUSA 1 1
2. Bb160p MHCTpYMEHTaIBHON CPEJIb 3 1 2
MOJICTTUPOBAHUS
2 KomnblotepHoe moaeauposanne CMO B VBA
3. Hcnonp3oBaHue CiiydailHbIX YHCET 3 1 2
B MOJICJTUPOBAHUH
4, VYrpasneHue 3anacamu 4 1 3
5. 3aaur MaccoBOTO 0OCITyKUBAHUS 6 1 3 2
6. CrarucTrueckoe KOMIbIOTEPHOE 4 1 3
MOJICIIUPOBAHHE
3 Komnblorepnoe moaeanposanne B GPSS
7. OcHoBHble npuHLUIHI A3b1ka GPSS 4 1 3
8. @dyHKuMoHanbHas cTpykrypa GPSS 3 1 2
9. ®dopmatsl oniepatopoB GPSS 6 1 3 2
10. W3ydeHue 6I0KOB TMHAMUYECKOM 6 1 3 2
KaTeropuu
11. | U3ydeHue 6;10KOB KOMUPOBAHUS, 6 1 3 2
YHUYTOXKEHUS,
0e3ycI0BHON U yCIOBHOM
ajipecaliuu
12. | Cucremsl ¢ pa3HOPOTHBIMU 6 1 3 2
notokamu coObITuil. CTaTUCTHKA
ouepeneil.
[{uknnyHast 06paboTKa.
13. | YnupaBneHue MOTOKOM COOOIIEHHUH. 6 1 3 2
CucTeMbl ¢ HAaKOTIUTENSIMHU.
14. | [IporpammupoBaHue IS 5 3 2
CTaTUCTHYECKOM
Y 3aITOMUHAIOIIENH KaTEroOpHii
A3bIKA
15. | Cucrembl MaccoBOTO 8 1 3 2
o0CTyKUBaHUS
C 9KCIIOHCHIIMAIbHBIMU KaHAJIaMH
00CITy’)KUBaHUS U OTPAaHUYEHHON
ouepepio.
4 KomnbloTepHoe moeaupoBanue B Matlab
16. | Ocuossl paboTsl B Matlab 6 1 3 2
17. | OCHOBHBIC HHCTPYMEHTBI 6 1 3 2
18. | SIMULINK — unctpymenr 6 1 3 2




No Bcezo Ayoumopnoie Cp
n/n mpyooe 3anamus
HaumeHoBaHue pa3jaeJia, TeMbl MKOCHb Jlek. Jlao.
BH3YaJIbHOT'O MOJICTTUPOBAHUS
19. | bubnuoteka Moyneit (6J10KOB) 8 1 3 2
SIMULINK
20. | SIMULINK + MATLAB, GPSS + 6 4 2
MATLAB
21. | OG30p npoiinEHHOTO MaTepuana u 5 3 2
NpHUEM 3a4eTa
Hroro: 103,8 18 54 31,8
[TpomexxyTouHas aTTecTalus 0,2
(UKP)
KonTpose camoctosTensHON 4
pabotsl (KCP)
NTOI'O no aucuuIuinHe 108

2.3 Coneprxxanue pa3/ie/ioB AUCHUNIHHBI:

Ne
a dopMa TeKylero
p HaumenoBanue p i
3K KOHTPOJIA
paszena/Moayns
e (no nedensim cemecmpa)
a
1 2 4
1 | ba3oBsie nonsaTus koMietoTepHoro | 1. Ompoc o pesynbratam

MOACIINPOBAHUA HHIUBUIYAJIbHOT'O 3a1aHUA

1. MloaroroBka pedeparos, npe3eHTALH],
BBICTYIUICHH.

2. Pesrome, aHanuTHueckuii 0030p Mo
npooeme.

1. Ompoc no pe3ynpTaram
WH/IMBHYyTEHOTO 3a/IaHHsI.

2. 3amura NpOEeKTHOTO 3aJIaHMsl.

1. Ompoc no pe3yabTatam
WHAWBUYAIBHOTO 3a/IaHHs.

2. 3amuTa MPOSKTHOTO 3aJIaHus.

3amura nabopatopHoit pabotsl (JIP), Bemmonnenue kypcosoro npoekra (KIT), kypcoBoii paboTs
(KP), pacuetno-rpaduueckoro 3ananus (PI'3), nanucanne pedepara (P), acce (), KOIokBUYM
(K), rectupoBanmue (T)

2 | KomnbroTepHOe MOJCTUPOBAHHE
CMO B VBA

3 | KomnbroTepHoe MojienupoBaHue B
GPSS

4 | KoMIbIOTEpHOE MOJICITHPOBAHKE B
Matlab

2.3.1 3aHaTHA JeKIIHOHHOI0 TUIIA



®opMa TeKylero

P34 Haumenosanne KOHTPOJIA
31 Copepxanue pazzena/Moays
o pazzaena/mMoxys (no neoenam
. cemecmpa)
1 2 3 4
1 | bazoBbie moHsATUsA | Tema 1. OCHOBHBIC TOHATHS 1. Omnpoc o
KoMmnbloTepHoro | Monenuposanue. [Ipouecc moenupoBaHus. pe3ysipTaTamMm
MonenupoBanus | Llens MopenupoBanusa. MogenupoBanue n WHJUBUlyaJIbH
Hay4YHBIH SKCIIEPUMEHT. AJIEKBaTHOCTb U Oro 3a/laHus
TOYHOCTb MOJEJIEH.
Tema 2. BiOOp HHCTPYMEHTAIBHOI Cpelibl
MOJEIINPOBAHUSA
OO61as XxapakTepUCTHKA HHCTPYMEHTAIbHBIX
CPECTB MOJIETUPOBAHUS. SI3bIKU U CUCTEMBI
MozenupoBanusi. Kpurepuu Bsidopa.
CoBpeMEHHbIE TEHICHIIUU
2 | KomnbrotepHoe Tema 1. Mcnionb3oBaHue ciaydyailHbIX YHCEIN B 1. Iloaroroska
MOJICJIUPOBAHUE | MOJIEITIMPOBAHUU pedeparos,
CMO B VBA Pa3paboTka KOMIBIOTEPHBIX MOCIICH. MIPE3CHTALINH,
Crnyuaiinele yncna. Mcnonbs3oBanue ciydailHbIX BBICTYILICHUH.
YHCeN B MOJCIIUPOBAHHH. 2. Pestome,
Tewma 2. YrpaBnenue 3anacamu AHAUTUTAYECKU N
MopenupoBanue crpoca. YIpaBieHue 0030p 1O
3anacamu. BosHukHoBeHue neduuura. Yuet npobieme.
3arpaT. CpaBHEHUE CTpaTEruil yrnpaBieHHe
3aracamu.
Tema 3. 3agaun MaccoBOTo 0OCITYKUBaAHUS
Bpems oxxunanus. AHanu3 10X010B/pacxo/loB.
MonaenupoBaHre HOPMAIBHON EPEMEHHOM.
Tema 4. CTaTUCTHUYECKOE KOMIIBIOTEPHOE
MOJIETTUPOBaHUE
Meton MonTe-Kapio. CymHocTs
CTaTUCTUYECKOTO KOMITbIOTEPHOTO
MoenupoBanus. aeHTudukamnus 3akoHa
pactpenenenus. Csizs CUM ¢ Teopueit
MaccoBOT0 00CITy>KHBaHUSI.
3 | KommbroTepHoe Tema 1. OcHoBHBIE TpUHIMIIEI s13b1Ka GPSS 1. Ompoc no

MOJIEJIMPOBaHUE B
GPSS

Tema 2. ®ynkunonanbHas ctpykrypa GPSS
Tema 3. ®opmatst oneparopoB GPSS

Tema 4. M3yuenue 6J10KOB JUHAMUYECKOI
KaTeropuu

Tema 5. 3yuenue 6J10Kk0B KOMUPOBaHMS,
YHUUYTOXKEHUS, 0€3yCIOBHON U YCIOBHOI
azpecanuu

Tema 6. Cuctemsl ¢ pa3HOPOIHBIMU ITOTOKAMU
coObITuil. CratucTuka ouepeneit. Lluknuunas
obOpaboTka.

Tema7. YrpaBineHue MOTOKOM COOOIICHU.
CucTeMbl ¢ HAKOITUTEIISMH.

Tema 8. [IporpammupoBanue ass
CTaTUCTUYECKOW M 3aITOMUHAIOIIECH KaTErOpHil

pe3ynbTaTtam
WHIUBUTyaJTbH
Oro 3aJaHus.
2. 3ammra
MIPOEKTHOTO
3a7aHus.




®opMa TeKylero

Haumenosanue KOHTPOJISI

311 Copepxanue pazzena/Moays

o paszena/MoayIs (no Hedensim

. cemecmpa)

1 2 3 4

A3bIKA

Tema 9. Cuctembl MacCOBOI0 00CTYKUBaHUS C
HKCIIOHEHIIMATBbHBIMU KaHaJIaMH 00CTy>KUBaHUS
Y OTPAaHUYEHHOU 0YEPEIbIO.

4 | KomnerotepHoe Tema 1. OcHoBbI paboThl B Matlab 1. Omnpoc o
monenupoBanue B | [lons3oBatensckuii untepdeiic MATLAB. pe3yibTaTam
Matlab O6prunas rpaduka MATLAB. CriennanbHas WHIUBUTyaJIbH

rpaduka. Oneparopsl 1 QyHKIINH. Oro 3aJ1aHus.
CreunanbHble MaTeMaTUYECKUE PYHKITHH. 2. 3ammra
Onepanuu ¢ BEKTOPaMH U MaTPHUILIAMHU. MIPOEKTHOTO
Tema 2. OCHOBHBIE HHCTPYMEHTBI 3a/laHusl.

MHoromepHbie MacCUBbl. MacCHUBBI CTPYKTYP.
Maccussl siueek. UuciieHHbIe METO/IBI.
O6paboTka nansbix. PaboTta ¢ CMMBOJIBHBIMU
naHHbIMU. Pabora ¢ daitnamu. OcHOBBI
IPOrPaMMHUPOBAHUSI.

Tema 3. SIMULINK — unCTpyMEHT
BU3yaJIbHOT'O MOJICITUPOBAHUS

OcHoBHble Bo3MoxHOCTH nakera SIMULINK.
OOGmras xapakTepucTuka. JleMoHcTparus
Bo3MoxkHocTet SIMULINK. PaGora ¢
JIEMOHCTpPAIIMOHHBIMU TIpuMepamu. Co3anue
Mojiesneil. OCHOBHBIE TPUEMBI IOATOTOBKH H
pEIaKTUPOBAHUS MOJEIIECH.

Tema 4. bubnuoteka mozyneit (6;10koB) Sources
- ICTOYHUKU CUTHAJIOB. Sinks - MPUEMHUKHU
curnanoB. Continuous — aHaIOTOBBIE OJIOKH.
Discrete — nuckpetnbie 61oku. Nonlinear -
HenuHelHble Ooku. Math — 6moku
MareMaTthyeckux oneparuii. Signal&Systems -
O1oKu MpeoOpa3oBaHUs CUTHAIOB U
BCrioMoratenbHbie 0soku. Function & Tables —
Omoku pyHKIMHA U Tabnui. Subsystem —
MOACUCTEMBI. MacKHUpOBaHHE MOJICUCTEM
Coznanue TMHaMUYeCKU OOHOBIISIEMBIX OKOH
maaorSIMULINK

Tema 5. SIMULINK + MATLAB
[InanupoBaHue SKCTIEPUMEHTOB U 00pabOTKa
pPE3yIbTaTOB MOJCIUPOBAHHUS.

[TnanupoBanue skciepumMeHTOB. OO6paboTKa 1
aHaJIMU3 pe3yNbTaToB MoaenupoBanus. Co3xanue
CIIEHApUEB aHAJN3a JJAHHBIX.

Tema 6. GPSS + MATLAB

MonenupoBanue MHOTO(a3HbIX CUCTEM
MaccoBOTO OOCITyXHBaHUS. MoJenupoBaHKE B
cucreme MATLAB. MonenupoBaHnue B cUCTEME




®opMa TeKylero

HaumeHnoBaunue KOHTPOJIS
30 Coneprkanue pasuena/MOILyIs
o paszena/MoayIs (no neoensim
. cemecmpa)
1 2 3 4
GPSS.
2.3.2 3aHATHS CEMHHAPCKOI'0 THIIA.
3aHATUS CEMUHAPCKOTO THUIIA HE MPEyCMOTPEHBI.
2.3.3 JlaGopaTopHble 3aHATHUSA
No
pa ®dopma TeKyliero
- HanmenoBanue | Conepsxanue pasaena/Momyis KOHTPOIA
pasznena/Moayis
en (no nedensim cemecmpa)
a
1 2 3 4
1 | KomneroTepHoe Hcnonb30BaHue CiiydyaHbIX YUCET B [IpoBepka BBITTOTHEHUS
MOJICIIUPOBAHUE MOJICTTUPOBAHUHT nabopaTopHbIX padoT Ne |
CMO B VBA
VYrpasnenue 3amacamu [TpoBepka BBIMOTHEHUS
nmabopaTopHbIX paboT No 2
3ajaun MaccoBOTO 0OCITYKUBAHUS [TpoBepka BBIMOTHEHUS
nmabopaTopHbIX pabot No 3
CratucTrueckoe KOMIbIOTEPHOE [TpoBepka BBIIOJIHEHUS
MOJIETUPOBaHUE nabopaTopHbIX padot Ne 4
2 | KommbroTepHoe OcHoBHbIe TPUHIUTHI s13b1Ka GPSS IIpoBepka BBITIOTHEHUS

MOJIETTUPOBaHKE B
GPSS

nabopaTopHbIX pabot Ne 5

®opmartsl onepatopoB GPSS

[TpoBepka BBINOIHEHUS
nabopaTopHbIX pabot Ne 5

N3ydenue 6;10k0B AMHAMHYECKOM
KaTeropuu

[TpoBepka BBITTOTHEHUS
nmabopaTopHbIX paboT Ne 5

N3ydenue 6;10Kk0B KOMUPOBaHUS,
YHUUTOKEHUS,

0€3yCIIOBHOW M YCIIOBHOM aJpecainu

[TpoBepka BBITTOTHEHUS
nmabopaTopHbIX paboT Ne 5

Cucremsl ¢ pa3HOPOJHBIMU TOTOKAMH
coObIThii. CTaTUCTHKA OYepeei.

Huxnmanrast o6padboTka.

[TpoBepka BBINOIHEHUS
nabopaTopHbIX paboT Ne 6

VYnpasieHrne NOTOKOM COOOIIEHUA.
Cucrembl ¢ HAKOIUTEISIMHU.

IIpoBepka BBIIOJIHEHUS
nabopaTopHbIX padboT Ne 6




pa HaumenoBanue Cozeprkanne pasziesia/MoyIis ®opma TeKyIIEero
oA pazaena/Moays KOHTPOJIS
el (no nedensim cemecmpa)
a
1 2 3 7

[IporpammupoBanue aiis
CTaTUCTUYECKOMN

Y 3alIOMUHAIONIEH KaTErOpUui si3blKa

[IpoBepka BBITOTHEHHUS
naboparopHbeIx paboT Ne 7

CHcTeMBbl MacCOBOTO O6CJ'Iy>KI/IBaHI/ISI

[IpoBepka BBITOTHEHHUS

naboparopHbeIx pabot Ne 7
C OKCIIOHCHIMAJIbHBIMHU KaHaJIaMH

O6CJ'Iy>I(I/IBaHI/I$[ n OFpaHHqCHHOﬁ
0oUuCpCabLoO.

3 | KommbrorepHoe
MOJICTTUPOBAHUE B
Matlab

OcHoBsbl paboTsl B Matlab IIpoBepka BBITOTHEHHUS

nabopaTopHbBIX paboT Ne 8

OcHOBHBIE HHCTPYMEHTHI IIpoBepka BBIIOJIHEHUS

nabopaTopHbIX paboT Ne 8

SIMULINK — uncTpy™MeHT

[IpoBepka BBITTOTHEHUS

nabopaTopHbIX paboT No 8
BU3YaJIbHOTO MOJICIIUPOBAHUS

bubnmnorexka monyneit (6710K0B)
SIMULINK

[TpoBepka BBINOIHEHUS
nabopaTopHbIX padboT Ne 9

SIMULINK + MATLAB

[TIpoBepka BBITTOTHEHUS
nabopaTopHbIX padboT Ne 9

GPSS + MATLAB

[TpoBepka BBITTOTHEHHUS
nabopaTopHbIX padot Ne 10

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)

KypcoBble paboTbl — He PeyCMOTPEHbI

2.4 TlepevyeHb Y4eOHO-METOANYECKOTO 00ecTedYeHNsl 1JIsl CAMOCTOSITEIbHOI padoThl
00y4yarierocs no AUCHUIINHE

[enpro caMOCTOSATENBHON PaOOTHI CTYACHTA SIBISIETCS YTIIyOJIEeHUE 3HAHUM, MOTYYeHHBIX
B pE3yJbTaTe ayAUTOPHBIX 3aHATHH. BbIpaGaThIBalOTCS HABBIKM CAaMOCTOSATEIHLHON pPalOOTHI
3aKpersSoTCs OMBIT ¥ 3HAHMSI TOJIYYCHHBIE BO BpeMsl Ia0OpaTOPHBIX 3aHSATHI.
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Hanmenosanue o
Ne BBINOJIHEHUIO CAMOCTOSITENbHOM paboThI
pasznena
1 2 3
1. MonenupoBanue |CosnoBeeB, B. B. (OcCHOBbBI HEYETKOro MOJAEIUPOBAaHUA B

B cpeae Matlab

cpeae Matlab [Dnextponnsiii pecypc] : yuebnoe mocobue / B. B.
ConoseeB, B. B. Illagpuna, E. A. IlectoBa ; MunHHCTEpCTBO
obpazoBanusi u Hayku P®, FOxHbIii (enepanbHbIi YHUBEPCUTET. -




Pocror w/]] : U3a-Bo FOxHOTO denepansHoro ynusepeurera, 2015. -
99 c.
https://biblioclub.ru/index.php?page=book_red&id=462029&sr=1.

Komnerorepnoe
MOJIETUPOBAHUE
CMO B VBA

Canvuna, H.IO. UmuTtanimonHoe MoieMpoBanue : yaeOHoe mocooure
/ H.YO. Canmuna ; MunuctepcTBo 00pa3oBanus u Hayku Poccuiickoit
Oenepanuu, Tomckuit ['ocynapcTtBeHHblt YHuBepcuter Cucrem

Ynpasnenus u Panuosnexktponukun (TYCVYP). - Tomck 16113
Kontent, 2012. - 90 c. : Tabin., cxem. - ISBN 978-5-4332-0067-8; To
Ke [DnexTpoHHbIN pecypc]. -

URL.: http://biblioclub.ru/index.php?page=book&id=208690

ba3oBrle moHATHS

Canmuna, H.1O. MuTanmonHoe MoieTMpoBaHue : yadeOHoe mocodue

kommbrotepHoro |/ H.}O. Canvuna ; MuHHCTEpCcTBO 00pa3oBaHus U Hayku Poccuiickoit
MonenupoBanus |®Penepanuu, Tomckuit ['ocynapcrBeHHblii YHuBepcurer Cucrem
VYupasnenus u Pamuosnextponuku (TYCVYP). - Tomck 16113
Kourent, 2012. - 90 c. : Tadi., cxeMm. - ISBN 978-5-4332-0067-8; To
xKe [OnexTpoHHbIN pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=208690
4. MopenupoBanue MIMUTalMOHHOE  MOJEIMPOBAaHUE  HKOHOMHUYECKHMX  IPOLIECCOB
B cpene Matlab  |[DnexTponHbIid pecypc] : yae6HOe mocodue / H.H. JIprakuna. - M. :
NHOPA-M, 2014. - 254 c. -
http://znanium.com/bookread2.php?book=429005.
5. KomnbrorepHoe |(MIMUTaMOHHOE  MOJEIUMPOBAaHUE  HKOHOMHUYECKHMX  IPOLIECCOB
MOJICTTUpOBaHuE |[ DNEKTpOHHBIA pecypc] : yaeOHoe mocodue / H.H. JIprakuna. - M. :
B GPSS NH®PA-M, 2014. - 254 c. -

http://znanium.com/bookread2.php?book=429005.

Y4eOHO-METONUYECKUE MaTepHambl NIl CaMOCTOSITENIbHON pPabOThl 00YyYaroIIUXCs U3
YuCiIa MHBAJIUAOB M JIUI C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3710poBbst (OB3) npegocraBistoTcs
B (hopMax, aanTHPOBAHHBIX K OTPAHUYEHHSIM UX 3[JOPOBBS M BOCIIPHUATHS HH(POpMALINU:

JUig U1 ¢ HapyIIEHUSIMU 3pEHUS:

— B MieyaTHOU popme yBeTHMUEeHHBIM HIpUPTOM,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA,

J17i U1 ¢ HApYIICHUSMHU CITyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JIjis U1 ¢ HapyLIEHUSIMA OTIOPHO-JBUTATEIBLHOTO amnmapara:

— B I1e4aTHoM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOydJaronuxcs.

3. O0pa3oBaTebHbIE TEXHOJOTHH

C TOUKM 3peHMs IPUMEHSEMBIX METOJOB HCIONB3YIOTCA KakK TpaJaULMOHHbBIE
UH(POPMALIMOHHO-00BACHUTENbHBIE JIGKIIMM, TaK W WHTEpaKTUBHAs I[0Jlaya Marepuaiga ¢
MyJIbTUMEAUMHON cucTeMoil. KoMnbploTepHble TEXHOJOTMM B JAHHOM Cilydae OOecHedHuBarOT
BO3MOXXHOCTh Pa3HOIUIAHOBOTO OTOOpPa)XEHHs aJlTOPUTMOB M JEMOHCTPAIIMOHHOTO MaTepuaa.
Takoe coyeTaHwe MO3BOJSAET ONTHMAJIBHO MCIIONB30BaThb OTBEIECHHOE BPEMs M PACKpBIBATh
JIOTUKY U COACPKAHUE TUCLUTIIIUHBI.

Jlekyuu TpPEACTaBIAIOT CcO00H cucTeMaThyeckue O0030pbl  OCHOBHBIX — acCIEKTOB
WHHOBALlMM B KOMIIBIOTEPHOM MOJEIMPOBAHUM, NP 3TOM, CTYJIEHTHI IIOJIY4arOT JULIb CAMBIE



npeaBapuTeNbHble W OOIIMe TMPEACTaBICHHs O CYHOIHOCTH, HampaBlIeHHAX U ¢dopmax
KOMITbIOTEPHOI'0 UMUTAIL[MOHHOI'O MOJEIINPOBAHMS.

Jlabopamopuoe 3anamue I103BOJIIET HAYYUTh CTYIEHTA IPUMEHATh TEOPETUYECKUE
3HAHUS NPU PELIEHUH U UCCIIEAOBAaHMM KOHKPETHBIX 3a7ad KOMIbIOTEPHOI'O MMHMTALMOHHOIO
MojenupoBaHus. JlaboparopHble 3aHATHS MPOBOAATCS B KOMITBIOTEPHBIX KJIACCAX, IPU 3TOM
npaktukyercs pabGora B rpynmax. lIlogxon pa3dopa KOHKPETHBIX CHUTyalMd HIMPOKO
UCIIOJIb3YETCS KaK IPErnoaaBareieM, Tak U CTyJeHTaMU IpU NPOBEACHUN aHAJIW3a pe3yJbTaToB
CaMOCTOSITENIbHOW paboThl. DTO OOYCIIOBIEHO TEM, YTO B IPOLECCE HCCIEAOBAHUS YacTO
BCTPEUAIOTCS 3a/a4yM, JJIs KOTOPBIX €IUHBIX MOJAXOJO0B HE cyliecTByeT. Kaxnas KOHKpeTHas
3ajjaya MpPU CBOEM HMCCIEIOBAaHUM MMEET MHOXECTBO IOAXOJOB, a 3TO TpedyeT pa3dopa u
OLIGHKM LEJIOM COBOKYIMHOCTH KOHKPETHBIX CHUTYyalil. DTOT MOAXOJ OCOOEHHO IIHMPOKO
UCIIONBb3YeTCsl MpPU ONpPENEIeHUN aJeKBaTHOCTH MaTeMaTH4eCKOM MOJENH U pe3yibTaToB
MOJICIIMPOBAHMS JIJIsl aHAIHM3a M OLCHKH (PMHAHCOBO-3KOHOMUYECKOTO COCTOSIHUSI KOHKPETHOTO
HOPENPUATHS U PErHOHA.

Hnoueuodyanvnvle 3a0anus npoeKmHo20 muna CBS3aHO C HacTosAuled wnu Oynyiien
npodeCcCHOHATIBHOM J1eATeIbHOCTBIO CTYIeHTa. B 3TOM KadecTBe MOTyT UCHOJIb30BATHCS:

® 33JaHMs] HA IPOBEJECHUE MUKPOMUCCIIEJOBAHUHN (COCTABIEHUE OTYETa U IIPOBEACHUE
KOMITBIOTEPHOI'0 MOJIEIMPOBAaHUS KOHKPETHBIX 3a/1a4, HAONI0/IeHHE 332 KaueCTBEHHBIMU
XapaKTEePUCTHKAMHU IIPOLIECCOB OLIEHKH, OIIPOC YKCIIEPTOB);

® 3aJaHMd Ha Pa3pabOTKy CONOCTaBUTEIbHBIX AHAIM30B PE3YJIBTATOB KOMIIBIOTEPHOIO

MOJEIINPOBAHUA;

e 33/1aHMA Ha pa3pabOTKy NMPOEKTHOW JOKYMEHTAlMU IPHU MPOBEAECHUU KOMIIBIOTEPHOTO
MOJEIINPOBAHUS.
Cemunapovl-npakmuxkymot MIPEAIO0JIararT HCIIOIb30BAHUE MHOX€ECTBA

B3alMOCBS3aHHBIX U B3aMMHO-JOIOJIHAIOIIUX METO/I0B, B TOM YHCJIE:
e JIOKJIaJ] 110 MaTepuaaM CTaTbu (UCCIIEIOBaHU);
e MpoOieMHas MUKpOJEKIMs — JeKIUOHHas (opma, B KOTOpoil mporecc oO0ydeHHs
CTYACHTOB MPHUOIMKEH K MOMCKOBOM, UCCIIEI0BATEIbCKON AESITEIbHOCTH;
® (KpYIJbId CTOJI», OPUEHTHUPOBAHHBIM Ha BBIPAOOTKY YMEHHUH 00CYXIaTh MpOOIEMBbI,
000CHOBBIBATh MPEIIOIAraeMble PEIICHNs U OTCTauBaTh CBOM YOEKICHUS;
® «MO3rOBOM IWITYpM», aKTyaJU3UPYIOUUN OPraHMU3aLUI0 KOJUJIEKTUBHON MBICIUTEIBHON
NeSITeIbHOCTH MO TOUCKY HETPAaJUIMOHHBIX IMyTed M crnocoOOB pemeHHs KOHKPETHOMH
po0OJIEMBI.
[IpennodTuTeNnbHBIM — SBISETCS  MPOBEACHHE 3aueTa B (QOpME  CTYAEHYECKOH
KOH(pEpeHIIUH, TMOCBSIIEHHON 0030py NpPOUCXOJSIMIMX B 00pa30BaHUM WHHOBAIIMOHHBIX
IIPOLIECCOB U, OTHOBPEMEHHO, IPOEKTUPOBAHUIO OPUTHHAIbHBIX MHHOBALIMOHHBIX PEIIECHUN.

4. OueHoYHbIe CpeICTBA Jsl TEKYILIero KOHTPOJS YCHeBAeMOCTH, NMPOMEKYTOUYHOM
aTTecTallMy 10 UTOraM OCBOEHMS M CHHIJIMHbI

4.1 ®oHA OLIEHOYHBIX CPEACTB VI MPOBEACHHUS TeKYIIelH ATTeCTAUN

VYyeOHasi JeATeTbHOCTh MPOXOAUT B COOTBETCTBUHU C TpadukoM y4eOHOro mpoiliecca.
[Tpouiecc camocCTOSITENbHON pabOThl KOHTPOJIUPYETCS BO BpEMsl ayIAUTOPHBIX 3aHATUH U
WHANBUAYAIbHBIX KOHCyNbTanuil. CamocTosiTensHas padoTa CTYIEHTOB MPOBOIUTCS B (dopMme
W3YYCHHUS OTCIBHBIX TEOPETHICCKUX BOIIPOCOB I10 TIpe/IaracMoi JIUTepaType.

@DOHJ OIIEHOYHBIX CPEACTB AUCIUILIMHBI COCTOUT U3 CPEACTB TEKYIIETO KOHTPOJS (CM.
CIIUCOK JTAOOPATOPHBIX padoT, 3a/1a4 U BOIPOCOB) M UTOTOBOM aTTECTAINH (3a4€Ta).

B Ka4ueCTBEC OLCHOYHbIX CpCacCTB, HCIOJIb3YCMBbIX JJISL TCKYLICTO KOHTPOJIA
YCIIEBaEMOCTH, TPEAJaracTcs IMepeYeHb BOIPOCOB, KOTOPHIE MPOpPAOATHIBAIOTCS B IPOIIECCE
OCBOCHHS KYypca. I[aHHBIﬁ NEpCUCHL OXBATBIBACT BCC OCHOBHBLIC pa3acCiibl KypcCa, BKJIIOYas
3HaHUS, TOJy9aeMbIe BO BpPEMs CAMOCTOSITENILHONW paboThl. Kpome TOro, Ba)KHBIM AJIEMEHTOM



TEXHOJIOTMHM SIBJIIETCS CAMOCTOSITEJIbHOE pEIICHHE CTyJEeHTaMU M cJada 3aJaHuid. ITo
MOJIHOCThIO MHAMBHIYyalbHAs (opma oOydenus. CTyOeHT paccka3blBaeT CBOE pELICHHE
IIpenoaaBaTeslo, OTBEYAET HA JOIIOJHUTEIbHBIE BOIIPOCHI.



IIpumepHbIE 321aHUA HA Ja00PATOPHbIE PA0OThI

18 SIMULINK — uHCTpYMEHT BH3YaJIbHOTO MOJIeJTUPOBAHMS

Kaxaplii U3 CTYAEHTOB TPYNIBI JEMOHCTPUPYET IHOHHUMaHHE OMOIMOTEKH MOTYiel
SIMULINK. Jng 3T0ro, M3 KaXIOro U3 CEMM IPEICTaBICHHBIX HIDKE 3aJaHUM CTYIEHTY
HEOOXOMMO PEHIUTh TO 33JaHUe, KOTOPOMY COOTBETCTBYET €r0 HOMEPY B CITMCKE IPYIIIIHI.

3aganue Nel

1) Hcrounuk nocrostHHOTO Bo3neicTBust Constant (mpuMepbr)

2) HcrouHuk cMHycOMAaIbHOTO curaaia Sine Wave

3) HcTouHuK TMHEHHO H3MEHSIOIIETOCsS BO3AeiCcTBUs Ramp

4) TeHepaTop CTYIEHYATOrO CUrHaNa Step

5) Teneparop curnanos Signal Generator

6) HMcrounuk ciaydailHOro curhaiga ¢ paBHOMEpHbIM pacrpenencaueM Uniform Random
Number

7) HcTouHuK cny4aiiHOro CMTHANa ¢ HOpMallbHBIM pactpenencaneM Random Number
8) Hcrounuk ummynbcHoro curnana Pulse Generator

9) T'enepatop nuHeiHO-U3MeHstomIekcs yactoThl Chirp Generator
10) I'eneparop Genoro mryma Band-Limited White Noice

11) Ucrounuk BpemenHoro curnaia Clock

12) [udposoii ucrounnk Bpemeru Digital Clock

13) biok cuuteiBanus naHHbIX U3 (aitna From File

14) Biiok cUMTHIBaHMS IaHHBIX U3 pabouero mpoctpancTBa From Workspace
15) biiok curnana Hynaesoro yposus Ground

16) Biiok nepuomuueckoro curnaina Repeating Sequence

17) biok BxojaHoro mopTta Inport

18) Ocuummnorpad Scope

3aganue Ne2

1) Ocuummnorpad Floating Scope

2) I'padonocrpoutens XY Graph

3) Ludporoit qucrueii Display

4) Bbriok ocTaHOBKH MojeupoBanus Stop Simulation

5) biok coxpanenus aaHHbIX B Qaiine To File

6) bnok coxpaHeHus JaHHBIX B paboueit oomactu To Workspace
7) Konunesoii npuemuauk Terminator

8) Biok BeixoaHOTO MOpTa Outport

9) bnok BerumcIeHUs nmpou3BoAHOM Derivative

10) Unurterpupyroruii 6110k Integrator

11) ok Memory

12) briiok pukcupoBaHHOM 3a1epxkKku curnana Transport Delay

13) brok ynpasnsiemoit 3anepxkku curHana Variable Transport Delay
14) bnok nepenarounoit Gpyukimu Transfer Fen

15) biok nepenarounoit Gpyukimu Zero-Pole

16) biiok Mozenu auHaMuYecKoro oobekTa State-Space

17) brok enuHnyHOM auckpetHo# 3anepxkku Unit Delay

18) Biiok skcTpamnonsTopa HyseBoro mopsaka Zero-Order Hold
3aganue Ne3

1) Bmok skcrpamnonsTopa mepsoro nmopsaka First-Order Hold

2) bnok guckperHoro unTerparopa Discrete-Time Integrator

3) Juckpernas nepenarounas Gyukius Discrete Transfer Fen

4) Bnok nuckpetHol nepenarouHoi Gpynkiuu Discrete Zero-Pole



5) bnok guckpernoro ¢uibrpa Discrete Filter

6) Biok Mogenu muHammuueckoro oobekra Discrete State-Space

7) bnok orpannuenus Saturation

8) Buok ¢ 30mH0it HeuyBcTBUTENbHOCTH Dead Zone

9) Peneiinblii 6siok Relay

10) birok orpaHruYeHHs CKOPOCTH U3MEHECHHS curHaia Rate Limiter

11) biiok kBaHTOBaHHUsI 110 YpoBHIO Quantizer

12) biiok cyxoro u Bsazkoro Tperust Coulomb and Viscous Friction

13) brok mogra Backlash

14) biok nepekitoyaress Switch

15) biok MHOrOBX010BOTO TIepekitouaTesnss Multiport Switch

16) biiok pyusoro nepekimouarens Manual Switch

17) Biiok BeIYMCIICHUS MOIYJIsI Abs

18) Biiok BeIYHCIICHUS] CyMMBI Sum

3aganue Ne4

1) Brok ymHoxenust Product

2) bnok onpenencHus 3HaKa curHaia Sign

3) VYcumurenu Gain u Matrix Gain

4) TlonzynkoBbiii peryisrop Slider Gain

5) Buok ckanspaoro ymHoxenus Dot Product

6) bnok Berumcienus MateMatndeckux ¢ynkuuii Math Function

7) bBnok BeIYKCIEHUS TpUTrOHOMETpHYecKuX (yHKiuit Trigonometric Function
8) bnok BbIY. ACHCTBUTEILHON U (MJIM) MHHMOW 4acTH KoMIUIeKcHOro umcia Complex to
Real-Imag

9) bnok BbluMCIeHHS MOAyJs W (WIM) aprymMeHa KomiuiekcHoro uucia Complex to
Magnitude-Angle

10) bs10K BBIY. KOMIUIEKCHOTO YHMCIIa TI0 ero JeHCTBUTEeNbHOM 1 MEUMO# yacTu Real-Imag to
Complex

11) briok BBIY. KOMIUIEKCHOTO YHCIa MO €ro MOAYJI0 W aprymeHTy Magnitude-Angle to
Complex

12) biiok omnpezeseHus] MUHIMAJILHOTO MM MaKCUMaJIbHOTO 3HadeHus: MinMax
13) Biiok okpyrieHus uncioBoro 3HaueHus Rounding Function

14) biok BeramcieHus onepaiuu otHoueHus Relational Operator

15) Biiok noruueckux onepanuii Logical Operation

16) biiox mo6uTOBBIX Jormyeckux oneparuii Birwise Logical Operator

17) Biiok komOuHatopHoii toruku Gombinatorical Logic

18) Biiok anrebpaundeckoro koutypa Algebraic Constraint

3aganue NeS

1) Mynerumiekcop (cMmecutens) Mux

2) Hemynbruruiekcop (pazaenurens) Demux

3) Buok mmuHOTO hopmuposarens Bus Creator

4) bnok mmHHOTO cenektopa Bus Selector

5) Bunok cenexropa Selector

6) Bbnok npucBOeHHs HOBBIX 3HAYEHHI JIEMEHTaM MaccuBa Assignment

7) bnok oObequHEeHHs CUTHATIOB Merge

8) bnok oObequHEeHHs cUTHAJIOB B MaTpuily Matrix Concatenation

9) bnok nepenauun curnana Goto

10) biok npuema curnana From

11) brok mpusHaka Buaumoctu curaana Goto Tag Visibility

12) Briok co3nanus oOrieit oosactu namstu Data Store Memory

13) biok 3amucy JaHHBIX B 001yI0 00acTh mamsati Data Store Write

14) briok cuuThIBaHMSI JAaHHBIX U3 001el obmactu namstu Data Store Read



15) biok npeobpa3oBanus Tumna curnana Data Type Conversion

16) biiok nmpeobpa3zoBaHust pa3MepHOCTH curaaia Reshape

17) bnoxk onpeaenenus pasmeproctu curnana Width

18) biiok ompezeeHuss MOMEHTa TiepecedeH st moporosoro 3Hauenus Hit Crossing
3amanue Ne6

1) Biok ycTaHOBKM HadalbHOTO 3HaYeHHs curHana IC

2) biok npoBepku curHana Signal Specification

3) JlaTuuk cBO¥CTB curHana Probe

4) bnok, 3aaatomuii konmuyectBo urepanuii Function-Call Generator

5) Uudopmannonnsiii 610k Model Info

6) bnok 3aganus pynkuuu Fen

7) binok 3amanus pyukuuun MATLAB Fen

8) bnok 3aganus creneHHOro MHorowieHa Polynomial

9) Buok ogHoMepHo#t Tabaumbl Look-Up Table

10) biok nBymepHoii Tabnuisl Look-Up Table(2D)

11) ok muoromepsoii Tabmuiel Look-Up Table (n-D)

12) brok Tabnuiisl ¢ npsmbiM goctymnom Direct Loop-Up Table (n-D)

13) biok pa6otsl ¢ uaaekcamu PreLook-Up Index Search

14) brok uaTepnosiuuu TadbauyHoi pynkuun Interpolation (n-D) using PreLook-Up
15) BuptyanpHasi 1 MOHOJIUTHAS moJcucTeMbl Subsystem u Atomic Subsystem
16) Yupasnsiemasi ypoBHeM curHaia nojcuctema Enabled Subsystem

17) Yapasnsiemas ppoHTOM curHana noacucrema Triggered Subsystem

18) YopaBnsiemass ypoBHeM u (poHTOM curHaiga mnojcucrema Enabled and Triggered
Subsystem

3aganue Ne7

1) Buok ycnoBHoro oneparopa If

2) bnok nepexiovarens Switch Case

3) VYmpasisemas 1o ycioBuio noacuctema Action Subsystem

4) Vupasnsemas nojacuctema For Iterator Subsystem

5) Vmpasnsemas noacuctema While Iterator Subsystem

6) Koudurypupyemas nmoncucrema Configurable Subsystem

4.2 @oHJ OLIEHOYHBIX CpEeACTB 1Jisl IPOBEACHUS l'[pOMC)KyTO‘IHOﬁ aTTeCTalumn

1. Tlonsatus  «Mmoenby»,  «MoxaenupoBanuey». Ilpomecc  monenupoBanus.  Llens
MO/JICITMPOBAHMUSL.

MopenupoBaHie U HAyYHBIH SKCIIEPUMEHT. AJIEKBaTHOCTh U TOYHOCTh MOJIEJIEH.
Oynknuu mozenen. Kiaccudukanust moaenei.

MecTo 1 posib B COBPEMEHHOM MUPE KOMITBIOTEPHOTO MOJIETTMPOBAHUSI.
Komnerorepnoe MoaenupoBaHue.

OcHOBHBIE 3TaNbl CO3/IaHHS] KOMIIBIOTEPHOW MOJIEIH.

WNHCcTpyMeHTabHBIE CPEICTBA MOICTHPOBAHNSI.

OOm1ast XxapaKTepUCTHKA HHCTPYMEHTAIBHBIX CPEICTB MOACTHUPOBAHHUS.

SI3p1kH U cucTeMBbl MozienupoBanus. Kpurepun Beioopa. CoBpeMeHHBIE TSHICHIINH.
10 JlomuHMpytole 6a30Bble KOHIENIUN (GOpMaTU3aIiK U CTPYKTYpU3AIUH.

11. TexHONMOTHYECKHE XaPAKTEPUCTUKHA COBPEMEHHBIX CHCTEM MOJICITHPOBAHUSI.

12. Ucnonb3oBaHue Cy4aiHBIX YHCENT B MOJECIMPOBAHUH

13. Pa3paboTka KoMIbIOTepHBIX Mojenei. CirydaifHbIe YUCIa.

14. MonenupoBanue cripoca. KomnbrorepHas Moieb « Y IpaBJIEHUE 3al1acaMm.

15. 3agaun MaccoBOTro 0OCITYKUBAHUS.

16. Bpems oxunanus. AHaIU3 J0X0A0B/PacXooB.

CoNOR LN



17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.

30.
31.
32.

33.
34.
35.
36.

37.
38.
39.
40.
41.
42.
43.
44,

45.
46.

47.
48.
49,
50.
51.

52.

53.
54.
55.
56.
S57.
58.
59.
60.

61

MonenrpoBanue HOpMalbHOM nepeMeHHoN. O1leHKa METO0B MOIETTUPOBAHUS.
Komnberorepnas monenb «A3C».

Merton Monre-Kapino.

CynHOCTh CTATUCTUYECKOTO KOMIIBIOTEPHOI'O MOJECIUPOBAHUS.

Wnentudukaius 3aKkoHa pacrpeieeHusl.

Ces3p CUM ¢ Teopueil MaccoBOT0 00CITyKUBaHUS.

ABTOMAaTH3a1Us IPOLECCa CTATUCTUYECKOIO0 KOMIIBIOTEPHOTO MOAEIUPOBAHUS.

Meroa 3KkCeprUMEHTAIBHOW ONTUMU3ALINH.

VYpaBiieH4eCKUE KOMIIbIOTEPHBIE UTPBHI.

OcHoBHbIe TpUHIUIIBI A3bIKa GPSS

HcTopuueckas cripaBka. O6sacts npuMeHeHus. OcHoBbI si3pika GPSS.

dyHKIMoHanbHas cTpykTypa GPSS

®opwmartsl onepatopo GPSS: bnoku, Oneparopsl OIMCAHUS 00BEKTOB,
VYnpasisomuye onepaTopsl.

biioxu tuHaMHUYECKON KaTeropuu

broku xonupoBaHus, YHUYTOXXEHUS, 0€3yCIOBHON U YCIOBHOM aJipecaiuu

Cucrembl ¢ pa3HOPOAHBIMH TOTOKamMHu coObITuH. CtaTtucTuka odepenend. Luxnmanas
obOpaboTka.

VYrpasnenue notokoM cooOmieHnid. CUCTEMBbI ¢ HAKOMTUTEIISIMU.

[IporpammupoBaHue AJig CTATUCTUYECKOW U 3allOMUHAIONICH KaTEropui s3bIKa
CucTeMbl MacCOBOTO OOCTYKHBAHHUS C SKCIIOHCHIIUAILHBIMU KaHAJIaMH 00CITY )KHBaHUSI.
CucreMbl MaccOBOT0 0OCTYKUBAHUS C SKCIIOHEHIIMATLHBIMHA KaHAIAMU U OTPAaHUYEHHON
OuYepeIbo.

Co3nanue U ynpaBieHHe TPYII TPAH3AKTOB

Pazpabotka monenu B GPSS.

OcHoBsl paboTsl B Matlab

[Tonb3oBarensckuit uaTepdeiic MATLAB.

OOb1unas rpajpuka MATLAB.

CrnennanbHas rpaduka.

Omneparops! 1 ¢pyHkuuU. CriennanbHble MaTeMaTHUYECKUE (PYHKITUH.

Onepanuu ¢ BeKTOpaMHU M MaTpuuamMu. MaTpuuHble onepauuy JUHEHHOW anreOpbl.
DYHKIMH pa3peKEHHBIX MaTPHULL.

MHoromMmepHble MacCUBBI. MaccuBbI CTPYKTYp. MacCHBBI sTU€eeK.

Yucnennsle metoabl. O6paboTka AaHHBIX. PaboTa ¢ cuMBOIBHBIME JaHHBIMH. PaboTa ¢
(aiinamu.

OcHoBbl nporpammupoBanus. [IporpammupoBanue 3anad noas3zosarens ¢ GUILL
SIMULINK — #HCTpYMEHT BU3yaJIbHOTO MOACTUPOBAHHS

OcnoBuble Bo3moxkHocTH nakeTa SIMULINK. OOmiast xapakTepucThka.

Pabota ¢ nemonctparmonasivu mpumepamu SIMULINK.

Coznanne moneneil. OCHOBHBIE NPHUEMBbI NOJATOTOBKM M PEJAKTUPOBAHMUS MOJEINIEH.
Simulink:

HNHCTpyMEHT MOAEINPOBAHNS JUHAMUYECKUX CHUCTEM. OcHoBHbIE IIPUEMBI
MOJATOTOBKU U PETAaKTUPOBAHUS MOJIEIIH.

YcTaHOBKa MapaMETPOB pacyeTa U €ro BHIIOJIHEHHUE.

bubmuorexa moaynei (6moxkos) SIMULINK

Sources - UCTOYHUKH CUTHAJIOB.

Sinks - mpUEeMHHUKH CUTHAJIOB.

Continuous — aHaJIoroBBIE OJIOKH.

Discrete — muckpeTHbIe OJIOKH.

Nonlinear - HenmuHelHBIE OJIOKHU.

Math — 610k MaTeMaTHYECKHX OIEpaInii.

. Signal &Systems - 6;10ku npeoOpa3oBaHKs CUTHAIOB M BCIIOMOTaTEJIbHBIC OJIOKH.



62. Function & Tables — 6oku ¢pyHkuuii u TadbuiI.

63. Subsystem — moacucTeMbL.

64. MackupoBaHHE MOJICUCTEM

65. Co3nanne muHAMHYECKH OOHOBIIIEMBIX OKOH JHAJIOTa.

66. Co3nanue cripaBKd MacCKUPOBAaHHOW TOJCUCTEMBI.

67. Co3nanue aBTOMaTHYECKH OOHOBIISIEMBIX TUKTOrpaMM. KoMaH IbI 0TOOpaKEeHUsT PHCYHKA
u3 rpaduyaeckoro (aiina. Komanasl mocrpoenus rpadukos.

68. Cucrema MeHI0 o0o3peBaresst OndanoTek nmporpammel Simulink.

69. IlnannpoBanue SKCIIEPUMEHTOB U 00pPa0OTKA PE3yIbTaTOB MOJCITUPOBAHHS.

70. TlnanupoBaHuEe YKCIIEPUMEHTOB.

71. O6paboTka 1 aHaJIU3 Pe3yabTATOB MOACITHPOBAHHUS.

72. Co3aHue clieHapyeB aHajIn3a JaHHbIX.

73. Pabota B Macrepckoii Peansaoro Bpemenu.

74. BzaumoeicTBIE ¢ IPYTUMH UHCTpYMEHTalIbHbIME npunoxenusimu MATLAB.

75. CpaBuenue cpen monenupoBanus: GPSS + MATLAB

76. CpaBuenue cpen moaenupoBanus: GPSS + Maple

77. CpaBHenue cpen mogenupoBanus: Maple + MATLAB

78. MozaenupoBaHre MHOTO(a3HbIX CHCTEM MAacCOBOTr0 OOCIy>KUBaHMs. MoaeIMpOBaHUE B
cucreme MATLAB.

79. MoaenupoBaHre MHOTO(a3HbIX CHCTEM MacCOBOI0 OOCITy>KWBaHUs. MoJeTUpOBaHKE B
cucreme GPSS.

80. MoxenupoBaHre  MHOTOKAHAJILHOW  CHCTEMBI ~ MAaccOBOrO  OOCIY)XHMBaHUSI  C
OrpaHUYECHHBIM BPEMEHEM OKUIAHUSA U OTPAHWYCHHOW JUTMHOW OYepe/Iu.

5. IlepeyeHb OCHOBHOII M JOMOJHHUTEJbLHOW y4eOHOH JHMTEPaTypbl, HEOOXOAUMOW
JJIS1 OCBOCHHS IMCHHUIIIHHbBI

5.1 OcHoBHas quTeparypa:

1. Canmuna, H.IO. Umutannonnoe Mmoaenuposanue : yuebHoe nocooue / H.JO. Canmuna ;
MunuctepctBo  oOpa3zoBanuss u  Hayku Poccuiickoin  ®enepauuu, Tomckuit
I'ocynapcrBennslii YauBepcurer CucreM Ynpasnenus u Paanosnexrponuku (TYCVYP).
- Tomck : Dip Konrenrt, 2012. - 90 c. : tadu., cxem. - ISBN 978-5-4332-0067-8; To xe
[Dnextponnsii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=208690

2. VMuTanmoHHOEe MOJCIMPOBAHWE YKOHOMHUYECKHX IPOIECCOB [DIEKTPOHHBIH pecypc] :
yuebHoe mocobue / H.H. Jlprukmna. - M. : HUHOPA-M, 2014. - 254 c. -
http://znanium.com/bookread2.php?book=429005.

3. ConoBbeB, B. B. OcHoBbI HeueTkoro MmozenupoBanus B cpeae Matlab [DnexTponnsrit
pecypc] : yue6noe mocobue / B. B. ConoseeB, B. B. Illagpuna, E. A. IllectoBa ;
MunucrepctBo oOpa3oBanusi u Hayku P®, FOxubiil (enepanbHblii yHUBEpCUTET. -
Poctor w/]l : W3a-Bo IOxnoro ¢enepanpHoro yaumepcutera, 2015. - 99 c. -
https://biblioclub.ru/index.php?page=book red&id=462029&sr=1.

5.2  JlomoaHMTeJbHAsI IUTEPATypa:

1. boes B. /1., Kupux /1. 1., Ceimuenko P. I1. Komnbioteproe monenuposanue: [locodue
JUISL KYpCOBOTO U TUIIIIOMHOTO npoektupoBanus. — CI16.: BAC, 2011. — 348 c.
2. Koposnes A.JI. KomnbiorepHoe moaenupoBanue. — M.: «bunom. Jlaboparopusi 3HaHUI»,

2010.



3. I'yceBa, E.H. MmutanmoHHO€ MOIEIUPOBAHHE HKOHOMUYECKHUX IIPOLIECCOB B Cpere

Arena [DOnekTpoHHBIH pecypc| : ydeb.-meron. mocobue — DIeKTpoH. JaH. — MockBa :
OJIMHTA, 2016. — 132 c. — Pexum goctyna: https://e.lanbook.com/book/85888.
4, Pemvun, b.M. MMuTanmnoHHOE MOJEIMPOBAHWE W CHUCTEMBI YIpaBiCHUSA. Y4eOHO-

MPAKTHYECKOEe ocoOue [ DNEKTPOHHEIN pecypc| : yued. mocodue — DIeKTpoH. gaH. — Bororaa
: "Undpa-Uuxenepus", 2016. — 74 c. — Pexum gocryna: https://e.lanbook.com/book/80296.

5. Npamkun, 10.A. MynbTHareHTHOE MOACIMPOBAHUE B UMUTAIIMOHHON cucTteMe Simplex3
[DnexkTpoHHBI pecype]| : yued. mocobme — DNeKTpoH. JaH. — MockBa : M3garenscTBO
"Jlaboparopus 3uanwmii", 2016. — 361 ¢. — Pexum gocryna: https://e.lanbook.com/book/84074.

6. Ilepeyenr pecypcoB  HHG(POPMANUMOHHO-TEJEKOMMYHMKANMOHHON  ceTH
«HTEepHET», HEOOXOAMMBIX /115l OCBOCHHS TUCHUILIUHBI

1. I[Topran  GPSS.RU, 1OCBSIIEHHBIH  HMMUTAMOHHOMY  MOJCIHMPOBAHUIO  C
ucnosib3oBanueM GPSS [Dnexkrponnsiii pecypc] —http://gpss.ru/

2. Crpanuna 0. HockoBa o GPSS [Dnektponnsiii pecypc] —http://gpss-forum.narod.ru

3. lkoma IT wmenemkmenta - busnec-oOpazoBanne MBA: uHbOpMannOHHBIHA
MEHEKMEHT, HH(opManroHHas 0e30MacHOCTh, SJIEKTPOHHBIM Ou3HeCc [DIeKTpOHHBIA pecypc| —
http://www.itmane.ru/mk-imitacionnoe-modelirovanie

4. [Tnanera nnpopuaruku [AnekrponHsid pecypc] — http://www.infl.info/modeling

o. MynbTHareHTHbIE  HMHTEIUICKTYalIbHBIE CHUCTEMBI  [DJIEKTPOHHBIM  pecypc] —
http://personal-intelligence.ru/solutions/modeling/

6. Caiit Exponenta.ru CIIOI'TIY (kadenpa «PacmpeneneHHble BBIYHACICHUS U
KOMITBIOTEPHbBIE CeTH») «KommbroTepHbie UHCTPYMEHTBI B 00pa3oBaHUI»
N3parenscTBO «DuzmaTiauT» [D5neKTpOoHHBIN pecypc] -
http://www.exponenta.ru/educat/competit/competit_ref4.asp

1. boes B./l., Coimuenko P.I1. KommbroTepHoe MoenupoBaHue [ DJIEKTPOHHBIN pecypc|
— http://www.intuit.ru/department/calculate/compmodel/

8. I'y6aps 10.B. BBenenue B maTeMaTH4eCKOE MOJEIHPOBAHNE [ DIEKTPOHHBINA pecypc]
— http://www.intuit.ru/department/calculate/intromathmodel

9. KomnerorepHoe MoaenupoBanue. Jlekuuu U 3aiaHus Uil 1JaOOpaTOpPHBIX 3aHATUH.
[OnektponHsIii pecypc] — http://www.fizmat.vspu.ru/books/model-m5/

10.  [ucranmmonHoe oOy4yeHune. KommploTepHOE MOJETUpPOBAHHE. [DJIEKTPOHHBIN

pecypc] — http://do.rksi.ru/library/courses/km/

7. MeToauuecKkue PEKOMEHIAUH 110 OPraHu3alui H3YYCHUA TUCHUIIJIMHBI

KontponbHas pabora mpeactaBisieT coO0W CaMOCTOSITENbHYI0 pedepaTUBHYIO paboTy
cTyneHTOB. Kaaplif CTYIEHT BBIMIOJIHAET PabOTy MO OJIHOM TeMe.

Jns HanucaHus pedepata HeoOXOAMMO MoaoOparh jureparypy. OOiee KOJIMYECTBO
JUTEPaTypHBIX HCTOYHHKOB, BKJIIOYas TeKCTbl U3 MHTepHera, (myOiauKanuu B KypHajax),
JIOJDKHO cocCTaBiATh He MeHee 10 HamMeHOBaHMH. Y4eOHUKH, KaK MPaBUJIO, B JUTEpaTypHbIE
MCTOYHUKHU HE BXOMST.

Pedeparsl BbmonHs0T Ha nuctax popmara A4. CtpaHuUIbl TEKCTa, PUCYHKH, POPMYIIbI
HYMEpPYIOT, PHUCYHKH CHa0Xal0T MOPHUCYHOUHBIMHM HaIMUCAMH. TeKcT cienyeT Ievyararhb
mpudtom Nel4 ¢ wmHTEepBaIoM Mexay cTpokamu B 1,5 wHTepBama, 0e3 HEIOMyCTHMBIX
cokpaiteHuil. B konie pedepara 101KHBI OBITH C/IETaHbBI BHIBOJIBL.

B koH1ie paboThl MPUBOAAT CIIMCOK MCIIOJIb30BAaHHBIX HCTOYHUKOB.
Pedepar nomxeH ObITh MOANUCAH CTYICHTA C YKa3aHUEM JaThl €€ 0(hOopMIIeHHUS.

PaGotbl, BeIMOTHEHHBIE 0€3 COOMIOACHMS MEPEUUCICHHBIX TpeOOBaHMIA, BO3BPAIIAIOTCS
Ha J0paboTKy.


https://e.lanbook.com/book/80296
https://e.lanbook.com/book/84074
http://www.inf1.info/modeling
http://www.fml.ru/
http://www.exponenta.ru/educat/competit/competit_ref4.asp
http://www.intuit.ru/department/calculate/compmodel/
http://www.intuit.ru/department/calculate/intromathmodel
http://www.fizmat.vspu.ru/books/model-m5/
http://do.rksi.ru/library/courses/km/

BreimonmHenHas cryneHTOM paboTa ompenensercs Ha MPOBEPKY MPENOoJaBaTeNi0 B
yCcTaHOBJIEHHBIE CpOKH. Ecnu y mpenojaBaTens ecTb 3aMe4aHusi, paboTa BO3BpAILlAeTCs U MOCIIe
UCTIpaBJICHUH JINOO BHOBb OTIPABIISIETCS HA IPOBEPKY, €CJIM UCIIPABJICHUS CYIIECTBEHHBIE, TNOO
MIPEABSIBIISIETCS HAa 3a4eTe, IJ1€ IPOUCXOANT €€ 3allHTA.

TBopueckne 3agaHus (MPOEKTHI), cOCOOCTBYOIME GOPMUPOBAHNIO KOMIIETEHIIHIT
0a3osoii yactu OOII

[TpoBeauTe aHaNM3 MO OJHOM M3 BHIOPaHHBIX BaMu TeMaTuk (He meHee 10 cnainos u 20
JUCTOB TeKcTa). BO3MOXKHO HCMOIb30BaHUE 3BYKOBOTO COIPOBOXKIECHUS, aHUMALUU (ayauo-, U
BHJIeOMaTEpHAIIa).

Ha nepBoii cTpanwuie cnaiiga odsizarensno ykaxure ©.1.0. aBropa, kypc. OnennuBaercs
paboTa 1o CIEIYIOUUM KPUTEPUSIM:

— IIOJIHOTA IIPEICTABIIEHHOI'O0 MaTepuaa;

— oopmiIeHHE;

— IIPE/ICTaBJICHUE U 3allIUTA.

Tembl npe3eHTanui

— IIpe3enrauus «CpaBaenue cpen moaenupoBanusa: GPSS + MATLAB».

— IIpesenranus «CpaBaenue cpen moaenupoBanus: GPSS + Mapley.

— Ilpesenranusa «CpaBaenue cpen monenupoBanus: Maple+ MATLABY.

8. Ilepeuenr MHPOPMALHOHHBIX TEXHOJIOTHI{, HCMOJIb3yEeMbIX MPHU OCYIIECTBJICHUH
00pa3oBaTeIbHOI0 Mpolecca 1o JMCHUILInHEe (MOAYJ/110) (MPU HEOOX0IMMOCTH)

8.1 llepeuenb HHGOPMAIUMOHHBIX TEXHOJOT UM,

— IlpoBepka noMamIHUX 3aJaHUA U KOHCYJIBTUPOBAHUE IOCPEJICTBOM 3SIEKTPOHHOM
IIOYTHI.

— Hcnonb30BaHue 31EKTPOHHBIX NPE3EHTAMI IPH MPOBEACHUH JIEKIMOHHBIX 3aHATHI.

8.2 IlepeyeHb HeOOXOAMMOT0 NIPOrPAMMHOI0O O0ecrieYeHus .

1. Onepanmnonnas cucrema MS Windows (pa3zaenst 2, 3, 4 TUCITUTUIHHBI).

2. WuterpupoBanHoe opucHoe npunoxenue MS Office (pa3zaen 2 TUCHUIIIUHEI).
3. 1C:IIpeanpusitre 8.2 (pa3men 2 TUCIHILIHHEI).

4. GPSS World, Maple, Matlab (pa3menst 3,4 quciiuminHbI).

5. SimWindows 1.5.0. (pa3neinsr 3,4 AUCIUIIIMHBI).

8.3 [lepevyeHnb HEOOXOAUMBIX HH(POPMAIIMOHHBIX CIPABOYHBIX CHCTEM

1. Bukuneaus, ceobotHas sHIMKIONe . [ DnekTpoHHbIi pecype]. — Wikipedia
http://ru.wikipedia.org

2. DnexkrponHas oubnuorexa Kyol'y


http://ru.wikipedia.org/

MartepuajibHO-TeXHHYECKOe o0ecneuyeHne y4eOHOH TUCIUIIMHBI

Bun pabor

MarepuajibHO-TEXHHYECKOE 00ecTieYeHre TUCIUILIMHBI U
OCHAILIEHHOCTh

1.| JlexunoHnHsble 3aHATUA | JIeKIMOHHAs ayquTOpUs, OCHAIEHHAs MPE3EHTAlMOHHON
TEXHUKOHN (IIPOEKTOp, SKpaH, HOYTOYK) U COOTBETCTBYIOLIUM
nporpaMMHbIM obecniedenuem (110): 129.
2.| JIabopaTopHsbie AynuTtopusi, ocHaIeHHas: yueOHOH MeOebio (CTOJIBI, CTYJIb),
3aHATHS COOTBETCTBYIONIIEH KOJIMYECTBY CTYJIEHTOB: 147.
3.| I'pynnoBeie Aynutopus 129.
(MHIUBHTYaTIbHBIC)
KOHCYJIbTaIlH
4.| Texymuii  KOHTpOIb, | Ayautopus 129.
MIPOMEKYTOUHAS
aTTecTaIus
5.| CamocTosTenpHas Kabuner s caMoCTOSTENbHONW pabOTHI, OCHAIICHHBIN
pabora KOMITBIOTEPHON TEXHHKOW C BO3MOXHOCTBHIO MOIKIIOYEHUS K

cetu «/HTEpHET», NPOrpaMMOM 3KPaHHOIO YBEIWYEHUA U
00€CMeYeHHbIN JOCTYIIOM B 3JEKTPOHHYK HMH(OPMAIMOHHO-
oOpa3oBaTenbHYI0 cpeay yauBepcuteTa: 105/1.




