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PaGouasi mporpamMma y4eGHOM NMCLHMIUIMHBI SBAETCA YaCTBHIO OCHOBHOM
npogeccrHoHanbHOM 06pa3oBaTeIbHOH NPOrpaMMBI 1A OArOTOBKH MarucTpoB I10
Hampapneruto noarotosku 09.04.04 IporpamMmHas HEXXCHEPHA OYHOW ¥ 3a0YHOH
dbopM oOyueHus.

Pa6ouas mporpaMma y4eGHOMN AMCIHILTHHEBL pa3spaboTana B COOTBETCTBHH C
®I'OC BO — marucTpaTypa 110 HalpaBJIeHUIO IOArOTOBKH 09.04.04 «ITporpaMMHas
MEKEHEPHs», YTBEP)KISHHBIM Mpuka3oM MuHHMCTEPCTBA obpa3zoBaHMs ¥ HayKH
Poccuiickoii ®egepammu ot 19.09.2017 No 932 (¢ #3MeHEHUSIMH 1 JIOTIOJIHEHUSIMH )
u TlpodeccHoHATBHBIM CTaHAAPTOM, YTBEPKIECHHBIM ITpukazom MuHHCTEPCTBA
Tpyaa M couuanbHoil 3amutel Poccuiickoi denepaiun  «O6 yTBEpXKIEHHH
npod)ecCHOHANBHOTO  CTaHAapTa 06.017  «PykoBomutenb  pa3paboTKy
IIPOrpaMMHOro obecredeHus» oT 20.07.2022 No 423=n.

COCTABUTEIJIb:
noueHT Kabeapsl MHGOPMALHOHHBIX 00pa3oBaTENbHBIX TEXHOJIOTHI U CHUCTEM
KaHIMIAT TEXHUYECKHX Hayk, noueHT Kopon I'ennanuii BukropoBi4

VTBepkJleHa Ha 3acejaHuu Kadenpsl HHPOPMALIMOHHBIX 00pa3oBaTeIbHBIX

TEXHOJIOTHH ¥ CHCTEM
IIpoTokon oT «24» HoAGpPs 2023 r. Ne8

3apenyromuii  kadenpoil WHPOPMALMOHHBIX 00pazoBaTe/IbHBIX TEXHOJIOIHHd |

CHCTEM JI.A. KamycTun
(moamnuce)

Opnobpena Ha 3acelaHUM y4eOGHO-METOANYECKOH KOMHCCHH HUucTuTyTa QU3UKO-

MaTeMaTHyeckoro oOpa3oBaHus, MHGOPMALMOHHBIX M O0CIYXKMBAIOLIUX

TEXHOJIOTHH
IIporokon ot «06» nexadpsa 2023 r. Ne5

IIpencenarens — yueGHO-METOAUYECKOH  KOMHCCHH Unctutyra  QU3HKO-
MaTeMaTH4ecKoro 00pa3oBaHMs; —  HHQOPMALMOHHBIX M 00ciTy)KMBaIOLIUX

TEXHOJIOIUH ’
\d// O.B. JlaBbickuba

(rmyé1
/
COTI''TACOBAHO:

3aBeayromuii y4eOHO-METOIUYEeCKHM OTAETIOM /
7 B.B. CaBeHKOB

/

(noanuce)



1. llesan v 3a1a4u AUCHUILINHBI

Lenn w3ydeHHWs] OUCHUIUIMHBI: WM3y4YEHUS JUCUUIUIMHBL  HU3yYEHHE
MPUHILIUIIOB ONITUMHU3AIMHA CUCTEM MIPH MOJEIUPOBAHUH CHCTEM Ha OCHOBE TEOPUU
AKCTPEMAaNbHBIX 3a/lad C MCIHOJb30BAHUEM AQHAIUTUYECKUX, UHUCICHHBIX U
UMUTAIIMOHHBIX METOOB.

3amaun:

— W3Y4YE€HHE OCHOBHBIX THUIIOB ONTHUMU3AIIMOHHBIX MOJENIEN U MOAXO0I0B K UX
UCCJIEJJOBAHUIO TPU MOJEIMPOBAHUN CUCTEM; M3YYEHHE U OCBOCHHME MPHUHIIUIIOB
IOCTPOEHHUSI YHCIEHHBIX aJFOPUTMOB ONTHUMH3ALMH, OPUEHTUPOBAHHBIX Ha
pa3IMYHbIE KJIACChl MOJIETIEH;

— 00pa0oTKa M aHAJIU3 PEe3yJIbTATOB BBIYUCIUTENBHBIX SKCIEPUMEHTOB IO
PEIICHHUIO SKCTPEMAIbHBIX 33]1aY;

— W3Y4YEHHE OCHOBHBIX MPHUHIMIIOB PELICHUs COAEPKATENbHBIX MPOOIeEM ¢
UCIOJIb30BAaHUEM METOA0B ONTHUMM3ALIH.

2. Mecto nucuuninubl B cTpykrype OITOII

VYueOnast pucuuiuinHa «MogenupoBaHue HWH(POPMAIMOHHBIX CHCTEM»
OTHOCUTCSL K 0a3zoBoil (oOs3aTenbHOM) uactu yuyeOHoro tianHa (b1.0.06).
JucuunnuHa peanusyeTrcss Kadempoi wuHDOpMANMOHHBIX 00pa30BaTENbHBIX
TexHoJorud U cucteM (4) HWHCTUTYT (U3MKO-MaTEMAaTHYECKOTO OOpa3oBaHUs,
uH(pOpMaIMOHHBIX U 00cyx)uBaomux TexHojaoruid ®I'bOY BO «JITTIY ».

HeobxoaumbiM yCioBHEM Il OCBOEHHUSI Y4€OHOM JMCLMIUIMHBI SBISIOTCS
3HAHUSI OCHOBHBIE THUIIBI ONTUMHU3ALMOHHBIX MOJIENIEH, TOJAXO0AbI K UX YUCICHHOMY
U aHAJINTUYECKOMY HccieqoBaHuio Ha DOBM; yMeHus ymers (popmann30BbIBATh
coJiepKaTeNbHbIe MPOOJIEMBI B BUI€ TOCTAHOBOK ONTUMHU3ALMOHHBIX 33]1a4;YMETh
oOpa0aTeiBaTh M TPAKTOBaThb pE3YJIbTaTbl BBIYUCIUTEIBHOIO 3KCIEPHUMEHTA;
HABBIKM COBPEMEHHBIMH IPOIPAMMHBIMHM CPEICTBAMM PEIICHHS] SKCTPEMAJIbHBIX
3azay.

Copepxxanue aucUUIUIMHBL «MojenupoBaHue MHPOPMAIMOHHBIX CHCTEM»
SABIISIETCSI JIOTUYECKUM IPOJOJKEHUEM coJiep KaHus TUCLUIUINH
«IIporpammupoBanue», «Teopust CHCTEM M CHCTEMHBIN aHaIM3», «MeTonosorus
NPUHATHS PELICHUNW». W OCHOBOW JUIA JAJIBHEHIIEr0 OCBOCHUSA JUCIUILINH:
«Metoapl MPOEKTUPOBAHMS U aHanu3a cereid DBMy, «Teopus nHhopmManmoHHbIX
CUCTEMN.

3. IlepeyeHb NMIAHMPYEMbIX Pe3yJbTATOB 00y4YeHHs] MO JUCHMILUIAHE
(MOayJ110), COOTHECEHHBIX C HHAUKATOPAMH JOCTHKEHHUSI KOMIIETEeHIU M

Pe3y.]'II>TaTI)I 06yqennﬂ mo

Koa mo ®I'OC BO HNuaukaTop 10CTHKEHUS
AUCHUILINHE

O6ienpodeccHOHaIbHbBIC




OIIK-8. Cnocoben
OCYIIECTBIATH 3PPEKTUBHOE
yIpaBiieHue pa3paboTKOi
NpPOTrPaMMHBIX CPEJCTB U
MIPOEKTOB

OIIK-8.1. 3HaTb MeTObI

3¢ (HeKTUBHOTO yIpaBIeHUS
pa3paboTKOIl MporpaMMHbBIX
CpPE/CTB U MPOCKTOB
OIIK-8.2. YMeTh NpUMEHSITh
s dexTrBHOE yrpaBiIcHHE
pa3paboTKOIl MporpaMMHbBIX
CPE/CTB U MPOCKTOB
OIIK-8.3. BnaneTs HaBbIKAMH
3¢ heKTUBHOrO ynpaBIeHUS
pa3paboTKOIl MporpaMMHbBIX
CPE/ICTB U MPOCKTOB

OIIK-8.1. 3naer metozbl

3¢ (HEeKTUBHOTO yTpaBICHUS
pa3paboTKOIl MpOorpaMMHBIX
CpPE/CTB U MIPOCKTOB
OIIK-8.2. YMeeT npuMeHSATh
s¢(dheKkTUBHOE yIpaBiIeHHE
pa3paboTKOl MpOorpaMMHBIX
CPE/CTB U MPOCKTOB
OIIK-8.3. Bnaneer HaBbIKaMH
3¢ (HEeKTUBHOTO yIpaBICHUS
pa3paboTKOI MPOrpaMMHBIX
CPE/ICTB U MPOCKTOB

[TpodheccrnonanbHbIC

IIK-2. Bnagenue MeToaamMu
MIPOrpaMMHOM peaTu3au
pacrpeiesIeHHbIX
MH()OPMAITMOHHBIX CUCTEM

TIK-2.1. 3uaTh MeTOABI
IPOrPaMMHON peanu3aiuu
pacrpeeIeHHbIX
UH(GOPMAIIMOHHBIX CUCTEM
IIK-2.2. YMeTh UCIIOJIb30BaTh
METO/IbI TPOTPAMMHOI
peanu3anun pacrpeaesieHHbIX
UH(GOPMAIIMOHHBIX CUCTEM
11K-2.3. BnageTh HaBBIKAMU
HCIIOJIL30BAHUSI METOI0B
MIPOTrpaMMHON peanu3aiuu
pacrpeeeHHbIX
WH(POPMAITMOHHBIX CUCTEM

IIK-2.1. 3HaeT MeTOaBI
MPOrpaMMHON peanu3aiun
pacrpeaeeHHbIX
MH(OPMALIMOHHBIX CUCTEM
[IK-2.2. YMeeT HCII0a630BaTh
METObI IPOTrPaMMHOMN
peanu3anuu pactpeaeIeHHbIX
MH(OPMALIMOHHBIX CUCTEM
I1K-2.3. Bnageet HaBBIKAMHU
HCIIOIL30BaHUS METO/IOB
IIPOrpaMMHOM peann3aun
pacrpeesieHHbIX
MH(POPMAIIMOHHBIX CUCTEM

4. CTpyKTYypa U CoAepKaHUe TUCHUILIHMHBI

4.1. O0beM yueOHOM TUCHMILIJIMHBI M BUbI Y4€0HO padoThI

. O0bem yacos (4 3a4. en.)
Buna yueOHoii padoThl
QOunas popma 3aounas gopma

Oo0mas yueOHasi Harpy3ka (Bcero) 144 144
Oobs3aresnbHast ayauTopHAast yueOHas
Harpy3ka (Bcero 4acoB), B TOM 4YHcJIe:
Jlexun 8 2
CeMHMHApCKHE 3aHSATHS
[IpakTyeckue 3aHATHS 10
JlaGopaTopHbIe pabOTHI 30 14
KypcoBas paboTa / KypcoBOM MPOEKT
Hpyrue  dopmbl  opraHuzanmmu  y4eOHOTO 4 4
nmporecca (KOHTpOJIbHBIE paboTsl,
WHIWBHIyJIHHBIC 3aHATHUS, KOHCYJIBTAIMH H JIP.)
CamocTosiTesibHAsi padoTa cTy/ieHTa (BCero) 92 124
dopMa aTTecTalus 3aueT 3aueT

4.2. Coaep:xaHue QM CHUNINHBI
Tema 1. KinroueBble NOHATHS JUCHUILTHHBI




OcHoBHass TepmuHONOTHSA. PasmepHocTh (a3oBoro mpocTpaHcTBa. BekTop
cocTosiHuA. Bextop ynpasneHusl.

Tema 2. Pa3HOBHAHOCTH MOEITMPOBAHMS

MopnenupoBanne Ha CcTaauu HKcnepuMmeHTa. Duszndeckoe MOAECITUPOBAHMUE.
AHaIUTAYECKOE MOJICIMPOBaHNE. BhIYMCINUTEIBHOE MOJAETUPOBAHUE.

Tema 3. TumoBble MaTeMaTHYecKHe MOJAEJIH CHCTEeM H  JTalbl
MAaTEeMaTH4YeCKOr0 MOAEJTUPOBAHUSA

Mopenp CTaTUYECKOM 3aMKHYTOM aBTOHOMHOW CHUCTEMBbI. JluHamMuudeckas
3aMKHYyTasg aBTOHOMHAs cucTeMa. Mojeinb JIUHAMHUYECKOM  3aMKHYTOU
CUCTEMBI. MoJenb JUHEWHON IMHAMHYECKOW YIPaBIISIEMOM CHUCTEMBI. JTarlbl
MaTEMaTHUYECKOTO MOJECITUPOBAHUS.

Tema 4. OcHOBHbBIE IPUEMBI YMCJIEHHOT0 MOAEJTMPOBAHUS CHCTEM

YucneHHble METOABI MOUCKA CTAllMOHAPHBIX TOYEK CTATHYECKOM CHCTEMBI.
YucieHHoe MOJEIUPOBAHUE TUHAMUKU U MEPEXOJHBIX MPOIECCOB B HEJTWHEHHBIX
cucreMax. YHCIIEHHOE MOAEIMPOBAHUE NUHAMHUKH JIMHEHMHBIX CUCTEM, MMEIOIINX
€IMHCTBEHHOE CTAlIMOHAPHOE COCTOSTHUE.

4.3. Jlekuuu
Ne Ha3Banue Tembl O0bem yacoB
n/n Ouynasn 3aouHas
¢popma ¢dopma
3 cemectp / 4-5 TpuMeCTp
1 KiroueBble NOHSITHS JUCHMIIMHE 2 2
Pa3HOBUIHOCTH MOJCITMPOBAHUS 2
3 TumoBbic MaTeMaTHYCCKHUE MOJCIIH CHCTEM M JTaIlbl 5
MaTEeMaTHYECKOTO0 MOJICITUPOBAHHMS
4 OcHOBHBIE TIPUEMBI YUCIICHHOTO MOJICIIMPOBAHUS 5
CUCTEM
Hroro: 8 2
4.4. IlpakTuyecKue 3aHITHS
He npexycMoTpeHs! yaeOHBIM IIaHOM
4.5. JIadboparopHblie padoThI
Ne Ha3Banue Tembl O0bem yacoB
n/n Ounasn 3aounas
¢popma ¢dopma
3 cemectp / 4-5 TpuMeCTp
1 Jluzarperaiys ¥ CUHTE3 JIMHEWHBIX CUCTEM 2 2
2 OcHOBHBIC TPHUEMBI AHATMTHYSCKOTO MOJASIUPOBAHHUS 2 2
3 HEJIMHEWHBIX CUCTEM 2 2
4 Yucnennoe MOZIEPOBAHHE TIEPEXOHBIX [IPOLIECCOB U 2 5
JUHAMHMKU HEJIMHEHHBIX CHCTEM
5 [TonsiTHe 0 KaTacTpodax B TMHAMHYSCKHX CHCTEMaX. 2 2




6 Hauvaio pa6otsl B cpeie MATLAB 2 2
7 OcHoBbl nmporpammupoBanusi B cpene MATLAB 2 2
8 Pa3zpaboTka npukiagaeix nporpamm B cpeae MATLAB 2
9 Busyanusanus u padora ¢ rpadukoi 2
10 Co3ganue aHuMaluu 2
11 | Co3manue rpaduueckoro nHrepdeiica mojabp30BaTes 2
12 | MogenupoBaHue CIyYalHbIX YHCET 2
13 MopenrpoBaHue Ciy4yalHbIX YUCEN C 3aaHHBIM 2
3aKOHOM pacIpeesIeHUs
14 | IInaHupoBaHKE MAIMHHBIX YKCIIEPUMEHTOB 2
15 MonenupoBaHUe CUCTEMbI MACCOBOTO OOCITY>KUBAHUS C 2
OJIHUM YCTPOMCTBOM OOCITYKUBaHHMSI
Hroro: 30 14
4.6. CamocTosiTeJibHasi padoTa CTYJA€HTOB
Ne HaszBanmue pa3nesna / TeMmbl Bua camocrosiTeibHOM O0beM yacoB
n/n padoThI Ounas 3aounas
dopma ¢opma
3 cemectp / 4-5 TpuMecTp
1 3ajaun BeKTOpHOU onTuMu3aiuu | KoHCHEKT ek 18 26
2 OnTuManabHOE YIIPaBJICHUE KoHcnekT nexmui 18 26
3 Hunaweckoe Koncnexr nexuuit 18 24
IPOrpaMMHUPOBaHHE
4 Croxactuaeckoe KoncnekT nekiuii 18 24
IPOrpaMMHUPOBAHUE
5 JuckpetHnoe nporpamMmmupoBanre | KoHcnekT nekui 20 24
Hroro: 92 124

4.7. KypcoBbie padoThl / IPOEKTHI
He npenycMoTpeHbl yueOHBIM MJIAHOM

5. MeToaunueckoe odecriedeHue, 00pa3oBaTe/ibHbIE TEXHOJIOTUHU

[IpenoiaBanyie IUCLUILIMHBI BEAETCS C NPUMEHEHHEM CIEAYIOIIMX BHJIOB
00pa30BaTeNbHBIX TEXHOJIOTHH.

Hapsny ¢ meTonukoill TpaJUIIMOHHOW JEKIIMOHHO-MPAKTUYECKOU pPadoThI
IPEeIyCMOTPEHO HCIIOJIb30BAHME AaKTUBHBIX (OPM H  METOJOB  yueOHOU
JEeATENBHOCTH, B TOM YHCIIE: yUeOHbIE TUCKYCCHH, O€Cebl, MO3rOBOM IITYPM.

Mertoauka npoOIeMHO-IUATOTHYECKOT0 00yUeHUsI MPUMEHSETCS B MpoIecce
JEKUIMOHHOM paboThl HaJ ydyeOHbIM MaTepuajoM B KaXJIOH M3 TeM Yy4YeOHOMU
JUCUUTUIAHBI.

Meroauka oOy4eHHs] B COTPYJAHMYECTBE C MPUMEHEHHWEM KOMAaH]IHBIX,
IPYIIOBBIX BUIOB pa0OTHI UCIIOJIB3YETCs B MPOLIECCE OPTaHU3auU J1a00paTOPHBIX
pabor.

Meroanka ucciieIoBaTeIbCKON ESITEIbHOCTH UCTONIb3YeTCS KaK OCHOBA IS
OpraHu3alMKA CaMOCTOSITEIHHONU PA0OTHI CTYJIEHTOB B 00beMe yUEOHBIX TEM.
[TpumensitoTcs cpeAicTBa MyJIbTUMEIMA: IPE3EHTalUH, BUAEO0, 0a3sl JOP.



Hughopmayuonnvle MEexXHON02UU: UCTIOJIb30BaHNE AIEKTPOHHBIX
00pa30BaTENbHBIX PECYpPCOB  (AIEKTPOHHBIA KOHCIEKT, pa3MENICHHBI BO
BHYTPEHHEW CETH WJIM T.II.) MPU MOJATOTOBKE K JICKITUSAM, JJAOOPATOPHBIM paboTaM
U CaMOCTOSITENIbHOU padoTe.

Paboma 6 wxomanoe, npoexmnas OesamenbHOCmb: COBMECTHas padboTa
CTYJICHTOB B TPYIITIC TIPH BBIMTOJIHEHUH JIA0OPATOPHBIX pabOT.

6. ®opMBbI KOHTPOJISI OCBOEHMS TMCHMILIHHBI

Tekymas arrecTamnusi CTYJCHTOB MPOU3BOAUTCS B JUCKPETHBIC BPEMCHHBIE
UHTEPBAIBl B CIEAYIOMMX (opMax: BBIMOIHEHUE JTA0OPATOPHBIX PabOT; 3amuTa
1abopaTopHBIX PaboT.

[IpoMeXyTOUHBI KOHTPOJL TIO pe3yibTaTaM OCBOCHUS JUCIUTIIUHBI
mpoxoauT B (popme 3auera (BKItOUAET B c€0s1 OTBET HA TEOPETUUECKHE BOMIPOCHI U
BBITIOJIHEHUE TECTOBOTO 3aJIaHMS).

Cucrema OICHUBAaHUS YYEOHBIX JOCTIKCHHHA CTYJCHTOB, OIICHOYHBIC

CpelncTBa MpeACTaBiIeHbl B (OHAE OLEHOYHBIX CPEICTB K paboueil mporpamme
y4eOHOM NUCHMIUIMHE (B TPUIOKEHUN ).

7. YueOHO-MeTOAMYECKOE 7 NMPOrpaMMHO-UH(OPMALIMOHHOE
o0ecnevyeHne TUCHUILIHHBI

A) OCHOBHas IUTEpATYpa:
1.Bacunmpse @.I1. MeToasl ontumuzanuu: B 2-x kda. M.: MITHMO, 2011. — K&. 1.
620 c., Kn. 2. 433 c.
2.®enopoB B.B., Cyxapes A.I'., TumoxoB A.B. Kypc meTonoB onrumusanuu:
yueOHoe nocooue. M.: DUSMATIINUT, 2011 r.- 368 c.
3. Camapckuii A.A. BBeaenue B unciieHHbie MeToabl. M.: JIans. 2009 r. - 288 c.

b) nononHuTeNbHAS TUTEpATYypA:
1.KapmanoB B.I'. MaremaTtnueckoe nporpammupoBanue: Yueb. [Tocooue. — M.:
OUSMATIINT, 2004. — 264 c.
2.Taxa X.A. BBeaeHue B ucciieioBaHue onepanui. — 7-¢ uzaaunue.: Ilep. ¢ anram.
— MockBa: M3garensckuii noM "Buissamc', 2005. — 912 c.
3.Ceprees 4. /1., KBacos /1. E., /IluaronaabHbie METOBI TI100aTBHOM
ontumuzaiuu, uzmatiaut, M.:, 2008, 352 ctp.

B) UntepHeT-pecypcehr:
1. T'opnymkuaa H.H. CuctemHblil aHanu3 U MOAEIUPOBaHUE UH(DOPMAIMOHHBIX
MPOIIECCOB U cUCTeM. [DnekTpoHHbIipecypc]: — CI16: Yuusepcurer UTMO, 2016

— 120 c. — Pexxum noctyna: https://books.ifmo.ru/file/pdf/2140.pdf (naTa
obpamenus 24.11.2023)


https://books.ifmo.ru/file/pdf/2140.pdf

8. MartepuajbHO-TeXHUYECKOE o0ecnevyeHne U CIUIIIHHBI

JIekMOHHBIE 3aHATHA: KOMIUIEKT 3JEKTPOHHBIX IpPE3eHTalU/Claiios,
ayIUTOpHUsA, OCHAIIEHHAs MPE3EHTAUMOHHON TEXHUKOM (MPOEKTOp, HSKpaH,
KOMIIbIOTEP/HOYTOYK) U T.1I.

JlaGopaTopHbie  pabOTBI:  KOMIBIOTEPHBIM  KJIacC,  OCHAIEHHBIN
MYJIbTUMEIUHTHBIM IPOEKTOPOM, UHTEPAKTUBHOMN JIOCKOM, CeTeBOM
UHQPACTPYKTYpPOH M OpPraHuM30BaHHbIM JocTynoM B WMHrepHer, nmakersl 10 MS
Word, MS Excel .

[Ipouee: pabouee MecTO MpenojaaBaTelis, OCHALIEHHOE KOMIIBIOTEPOM C
noctynom B MlHTepHeT, paboune MecTa CTy/I€HTOB, OCHALIEHHbIE KOMIIBIOTEpaMU
¢ goctynoM B HMHTepHeT, mnpeaHa3HaueHHbIE JJIs1 pabOThl B 3JIEKTPOHHOMN
o0paszoBaTeIbLHOM Cpeie U T.1I.



9. JIucT 10MOJIHEHUH U U3MEeHEeHU I

n/n

Jlara
BHECEHMS
u3MeHeHus /
JIONOJTHEHH S

OcHoBaHue

Conep:xanue n3meHenus /
AOMOJTHEHUS

JIuna, moarBepxkaawmue
U3MeHeHue / 10T0JIHeHHe

3aBeqyronuin
kadempoit
(Damunus,
uHuYUanLl,
NnoONuUCh)

Hupexrop /
JOCKAaH
(D@amunus,
UHUYUATIL,
noonucy)




