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Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus

HaNMEHOBAHMUE |HMHJUKATOPA JOCTHKEHUS

KOMIIETCHITNHU KOMIICTCHITUHN
1. OIIK-1 OIIK-1.1 3HaTh: OCHOBBI |3HaHMSA: 3HATH: OCHOBBI MATEMAaTUKH, (PU3UKH, BHI-
Cnocoben MaTeMaTHuKH, GU3HKH, YUCJIUTEIbHOU TEXHUKU U IPOTrPAMMUPOBAHUS.
IIPUMCHSATD BEI-YUCJIUTEIbHOU YMEHUs:
€CTECTBEHHOHAY [TEXHUKHU U HABBIKM:
YHBIC U OIIK-1.2 YMerb: pemiaTh |3HAHUA:
OOIUCHHKCHEPH |CTaHIaPTHbIE YMeHHs: YMETh: pelaTh CTaHJapTHBIE
bIC 3HaHUA, npodeccroHanbHbIE po¢eCCHOHANIbHBIC 33/1a4U C TIPUMEHEHUEM
METOBI 3aJ1a4M C IPUMEHECHUEM  |eCTECTBEHHOHAYUHBIX U OOIIEUHKEHEPHBIX 3HAHUH,
MAaTEMAaTHUYCCKOT (€CTCCTBECHHOHAYYHBIX U METOJOB MAaTEeMaTHYCCKOI'0 aHAJIIM3a U
0 aHajau3a u 0OIIENHKEHEPHBIX MOJICTMPOBAHMS.
MOJEIUPOBAHUS, [3HAHUH, METOI0B HABBIKH:
TEOPETUUYECKOTO [MaTeMaTH4ecKoro
u aHam3a u
SKCIEPUMEHTAb [MOACIMPOBAHUS.
HOTO OIIK-1.3 MiMeTh HaBBIKH: |[3HAHUSA:
HCCJIEI0BAHUS B |TEOPETUYECKOTO U YMEHHUs:
npo¢ecCHOHAIb |IKCICPUMCHTAILHOIO HaBbIKM: IMeTh HABBIKU: TEOPETUUECKOTO U
HOM MCCIIEJOBAHHS OOBEKTOB AKCIIEPUMEHTATILHOTO UCCIIEeIOBAaHUS OOBHEKTOB
JEATENLHOCTH  |npOoeCCHOHATBHOM po(eCcCHOHANLHON JEATENBHOCTH.

JICATEIIbHOCTH.

2. OINK-2 OIIK-2.1 3unars: 3HaHMsA: 3HATh: COBPEMEHHbIE HH(OPMAITHOHHBIC
CnocobeH COBPEMEHHBIE TEXHOJIOTHH U MPOTPaMMHBIE CPEJICTBA, B TOM YHUCIIE
MMOHUMAaTh nH(pOpMaIMOHHBIE OTE€YECTBEHHOT'O MPOU3BO/ICTBA, IIPU PEIICHUH 3a/1a4
MPULUIIBI TEXHOJIOTUH 1 PO eCCHOHAIBHON JEATEIHBHOCTH.
paboTsl MporpaMMHBIE CPEJICTBA, |YMEHHSI:
COBPEMEHHBIX  |B TOM YHCIIE HaBBIKH:
MH(OPMALIMOHH |O0TE€YECTBEHHOTO
BIX TEXHOJIOTHM |[TPOU3BOJCTBA, IPU
Y TIPOTPAMMHBIX |pEIICHUH 3a1a4
CPEICTB, B TOM |mpodeccuOHAIbHON
qucie JICITCIIbHOCTH.
otedyecTtBeHHOTO [OIIK-2.2 YM™MeTh: 3HAHMA:
MPOU3BOJICTBA, U |BBIOUPATH COBPEMCHHEIC |ymeHMs: YMETh: BHIOUPATh COBPEMEHHBIE
HCIIOJIB30BATh MH(OPMAIMOHHBIE WH(pOpPMAIIMOHHBIE TEXHOJIOTHH M MIPOTPAMMHBIC

WX MPHU PEIICHAH
3a/1a4y
npodeccruoHalb
HOM
JIESITCIIBHOCTH

TEXHOJIOTUU U
MPOrpaMMHBIE CPEJICTBA,
B TOM YHUCJIC
OTEYECTBEHHOTO
NPOU3BOACTBA, IIPU
pelIeHnH 3a1a9
npodecCHOHATbHON
JCATCIIbHOCTH.

CpEeZCTBa, B TOM YHUCJIE OTEYECTBEHHOTO
IIPOU3BOJICTBA, U PELICHUH 3a/1a4
npodecCHOHATBLHOMN 1eATEIbHOCTH.
HABBIKH:




OIIK-2.3 NmeThb
HABBIKU: IPUMEHEHUS
COBPEMEHHBIX
UH(OPMAIIMOHHBIX
TEXHOJIOTHH U
MPOTPaMMHBIX CPEJCTB, B
TOM 4YHCJIE
OTCUCCTBCHHOI'O
MIPOU3BOICTBA, IIPH
pELIeHUH 33124
npodeCCHOHAIBHON
JICSITCIIbHOCTH.

3HAHUA:

YMEHHs:

HaBbIKH: VIMETh HaBBIKU: IPUMEHEHUS
COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHH U
IIPOIPaMMHBIX CPEJCTB, B TOM YHCJIE OTEYECTBEHHOTO
MIPOU3BOJICTBA, IPU PELICHUU 3314
npodecCuoHaNbHOM NeSTENbHOCTH.

3. OIIK-8
Cnocoben
IPUMEHSTh
MaTeMaTHYeCKre
MO/JIENIU, METO/IbI
U CpE/ICTBA
IPOEKTHUPOBAHUS
MH(OpPMaLMOHH
BIX U
aBTOMATH3UPOBA
HHBIX CUCTEM

OIIK-8.1 3Hatsb:
METOIOJIOTHIO U
OCHOBHBIE METO/IbI
MaTeMaTHIeCKOTO
MOJIeTTUPOBAHUS,
KJIACCU(PUKALIUIO U
YCIIOBUSI IPUMEHEHUS
MoOJIelIei, OCHOBHBIE
METOJIbI U CPENICTBA
MIPOSKTUPOBAHHUS
MH(GOPMAILMOHHBIX U
ABTOMATHU3MPOBAHHBIX
CHUCTEM,
WHCTPYMCHTAILHBIC
cpezacTBa
MOJICITUPOBAHHUS U
MPOEKTUPOBAHUS
MH(OPMALMOHHBIX U
ABTOMATHU3MPOBAHHBIX

3HaHMs: 3HATh: METOJOJIOTHIO U OCHOBHBIE METO/IbI
MaTEeMaTUYeCKOr0 MOJICITUPOBAHUS, KJIACCU(UKAIUIO
Y YCJIOBUS PUMEHEHHUS MOJICIIE, OCHOBHBIE METObI
U CPEJICTBA MPOCKTUPOBAHUS HHPOPMAITMOHHBIX U
ABTOMAaTU3UPOBAHHBIX CUCTEM, UHCTPYMEHTAJIbHbIE
CpEeACTBA MOJEIIUPOBAHUS U IIPOECKTUPOBAHHUS
MH(POPMAIIMOHHBIX U ABTOMATHU3UPOBAHHBIX CUCTEM
YMEHUSA:

HABBIKH:

OIIK-8.2 YMeThb:
MPUMEHSITh Ha IPAKTHKE
MaTeMaTHYECKHE MOIEIH,
METOJIbI U CPENICTBA

3HAHUA:

YMEHUsA: YMeTs: INPUMCHATDH HA IIPAKTUKE
MaTeMaTU4ICCKHUEC MOJCIIN, MCTOABI U CPCACTBA
MPOCKTUPOBAHUA U aBTOMATHU3allUH CUCTEM Ha

MIPOSKTUPOBAHUS U IPAKTHKE.
ABTOMATHU3AIUU CUCTEM  |HaBBIKH:
Ha IIPaKTHKE.

OIIK-8.3 NmeTb 3HAHHA:
HABBIKH: MOJIEIMPOBAHUS |yMeHHS:

Y TIPOEKTUPOBaHUS
MH(OPMaLMOHHBIX U
ABTOMATHU3MPOBAHHBIX
CHCTEM.

HABLIKHU: IMETh HaBBIKH: MOJCIIMPOBAHUSA U
MMPOCKTUPOBAHUA I/IH(bOpMaHI/IOHHI)IX u
ABTOMATHU3UPOBAHHBIX CUCTEM.

Pazpen 2. MECTO JUCHHUIUIMHBI B CTPYKTYPE OITOIT

JucuunianHa oTHOcUTCs K 00s13aTenbHoi yactu OITOIL.
JucnunianHa sBiseTcs 00s3aTeIbHON

Jlns

MPOAOJIKEHUS

(dbopmMupoBaHUS

3as4BJICHHBIX

KOMHGTGHL{HP'I H€06XOI[I/IMBI 3HaHUA

npeamecTByomux guciuiuind: OcHoBsl mporpammupoBanus (OITK-1), Uadopmanmonnsie




texuosoruu (OITK-2), ba3sr nanubix (OITK-2)

W3yuaemas IUCHMIUIMHA SIBJISIETCS OCHOBOM JJIsi TPOJOJDKEHUS (OPMHPOBAHUS YKAa3aHHBIX
KOMIETEHIIMM B  CJHEIYIOIIMX JUCHUIUIMHAX: MeToasl M cpeAcTBa  MPOEKTUPOBAHUSA
uHpopMmannoHHbIX cucteM u TexHonorui (OIIK-1), Metoxasl u cpeacTBa NPOEKTUPOBAHHS
nHpopmanmoHHbix cucteM u TexHosoruit (OIIK-2), MammnaHOEe 00ydeHHWe W aHaau3 JIaHHBIX
(OIIK-2), Metoabl 1 cpeacTBa MPOSKTUPOBAHMS HHPOPMALMOHHBIX cucTeM U TexHnonoruit (OIK-
8); rocymapCTBEHHOH HWTOTrOBOW aTTecTaluu B ¢dopme: BrimonHeHWe W 3ammTa BBITYCKHON
kBanuukannoHHoi padotel (OIIK-1), BrimonHenune u 3ammrTa BBITYCKHOW KBaTH(PUKALMOHHOM
pa6otsl (OITK-2), BeimosHeHne | 3aiuTa BeITyCKHON KBanudukainontoi padotsr (OITK-8)

Pazzen 3. OLIMCAHUE OBPA30BATEJILHBIX TEXHOJIOI' WA

Jns dopmupoBaHus 3asBICHHBIX KOMIIETCHIUN HCIIOJIB3YIOTCS METOAOJIOTMYECKHE TEXHOJIOTHH,
peau3yrone JeATENbHOCTHBIN, JIMYHOCTHO-OPUEHTUPOBAHHBIN, ITPAKTUKO-OPUEHTUPOBAHHBIN
IIOAXO/BI.

OCHOBHBIMHU CTPAaTErMUECKUMU TEXHOJIOTHSMHU SIBISIFOTCS: JIGKLIMOHHBIE 3aHSTHUS, IPAKTUUYECKUE U
1a0opaTOpHbIE 3aHATHUS, IPOLEAYPBl CaMOOOYUEHHSI, UMUTALMOHHOE MOJICIINPOBAHHE

Ha pocTixkeHuMe KOHKPETHBIX Leneil OOydeHHs HalpaBlCHbl IPUMEHsEMble TaKTUYECKHUE
TEXHOJIOTMH: 3aJJaHUs, KJIACCUYECKAs] JIEKIUS

Paznen 4. COAEPXXAHUE JUCHUITJIMHBI

S cemecTp

. Konuuectso | Dopmupyembie
Bubl v TeMBI 3aHITHIA

4acoB KOMITETEHIIHH

OCHOBBI TEOPHH MOACJIMPOBAHUSA CUCTEM 46 OIIK-1, OIIK-
2, OIIK-8

Jlexuus. Beenenue. CoBpeMeHHbIE COCTOSIHUE TEOpUU 2

MOJICIUPOBAHMs cUCTeM. MoieTMpoBaHNEe KaK METO/I HAyYHOT O

no3HaHus. Mcrnonb3oBaHue MOIEUPOBAHUS TIPU UCCIIEJOBAaHUM U

NPOEKTHUPOBAHUU CIIOKHBIX cUCTEM. [IpecrnieKTuBbI pa3BUTHUS

METOJIOB M CPEJICTB MOJIETUPOBAHUS CUCTEM.

Jlexuus. Tema 1. OCHOBHBIE OHATHS TEOPHH MOJICINPOBAHUS 2

CHCTEM.

[TpUHIMIIBI CHCTEMHOTO MOAX0/1a B MOJIETTUPOBAHUU CHCTEM.
OO0m1as XxapakTepuCcTUKa MPOOIEMbI MOACIIUPOBAHUS CUCTEM.
Knaccudukanus BU0B MOJAETUPOBAHHUS CUCTEM. BO3MOKHOCTH 1
2GPEKTUBHOCTH KOMIILIOTEPHOIO MOJEIUPOBAHUS CUCTEM.

Jlexuus. Tema 2. OcHOBHBIE IOJIXO/IBI K IOCTPOEHHIO 4
MaTeMaTH4YecKuX Mozenen cucrem. HenpepriBHO-
JeTepMUHHpOBaHHbIE MozeH (D-cxemsl). JluckpeTHo-
netrepMuHupoBanHble Moaenu (F-cxemsr). JluckpeTHo-
croxactuueckue mozaenu (P-cxemsl). HenpepbiBHO-CTOXacTHUECKHE
mozienu (Q-cxemsbl). CereBble Mozenu (N-cxembl).
KomOunaupoBanuble Moaenu (A-cXeMbl).

Jlexuus. Tema 3. ITocTpoeHne KOHIENTYATBHBIX MOJIETIEN CUCTEM U 2
ux (popmanuzanus. AJropuTMH3aLKs MOJENEH CUCTEM U HX
MalllmHHas peanusanus. [lodydyeHne u nHTepnpeTanys pe3ynbTaToB
MOJCIHUPOBAHHUA CUCTEM.

Jleknus. Tema 4. CtaTucTHYECKOE MOJEITUPOBAHUE CUCTEM HA 4
OBM.
OO01as XapakTepUCTHKA METOAA CTATUCTHYECKOTO MOIEIMPOBAHHA.




IIceBnocayyaiiHble IOCIEA0BATENBHOCTH U MPOLIETYPBI HX
MalIMHHOM reHepauuu. IIpoBepka u ynydnieHue KkayecTna
II0CJIE0BATENBHOCTEN IICEBIOCIIYYalHbIX YKcell. MoaenupoBanue
CIIyYalHBIX BO3JCHCTBUI HA CUCTEMBI

JlaboparopHnas pabota. [locTpoeHne maTeMaTuuecKux Mojesen
CUCTEM.
MeTo1MKa MaIIMHHOTO MOJICIIMPOBAHUS CUCTEM

JlabGopaTtopnast pabora. [locTpoenue Moaesn TMHAMUYECKHUX
cucteM B BuJie nudhepeHInaNbHBIX ypaHeHui. MccnenoBanue
MaTeMaTHUEeCKOU MOACIN (1)I/I3I/I‘-IGCKOI‘O MasiTHHKA.

JlaboparopHas paboTa. MeToJ CTaTUCTUYECKOTO MOAECTUPOBAHUS.
IIceBnocityyaiiHbI€ MMOCIEI0BATEIIBHOCTH U METOIbI UX MAIIUHHOM
TeHepaIuu.

3anaHus AJi1 CaMOCTOSITENIbHON padOThI, B TOM YHUCIIE BBIIIOJIHEHHUE
ITpopaboTka TeopeTHuecKoro MaTepuaa, U3JiaraeMoro Ha
JEKUUSAX, BBIIOJHEHUE UHIUBUAYAIbHbBIX 33/1aHUN, U3yUYEHHE
JIOMOJIHUTEIBHOI0 MaTepraa, IoAroToBKa K JJabOpaTOpHbIM
paboTaM M_IOJrOTOBKA K TEKYIIEMY KOHTPOJIIO.

20

HNHcTpymMeHTANIbHBIE CPEACTBA MOIEJIMPOBAHNUS CHCTEM.

42

Jlexnus. Tema 5. OCHOBBI CHCTEMATHU3AIIMHU SI3EIKOB
MMUTAIMOHHOTO MoAeupoBanus. CpaBHUTEIIbHBINA aHAIHU3 S3BIKOB
MMHUTAIMOHHOTO MOIeIUpOBaHUs. [1akeThl MPUKIIAIHBIX TPOTPAMM
MOJEIUPOBaHUS cucTeM. ba3bl TaHHBIX MOJEIUPOBAHUS.
I'uOpuaHbIE MOAETHUPYIOIINE KOMIUIEKCEI.

Jlexuus. Tema 6. [InanupoBaHue MAIIMHHBIX 3KCIEPUMEHTOB IPU
MOJIEJTMPOBAaHUH CHCTEM.

MeTto/1bl TEOpUH TUTAHUPOBAHUS SKCTIEPUMEHTOB. CTpaTernyeckoe
IUTAHUPOBAHKUE MALIMHHBIX dKCIIEPUMEHTOB C MOJIEIISIMU CHCTEM.
TakTudeckoe IIaHUPOBAaHUE MAILIMHHBIX SKCIIEPUMEHTOB C
MOJIETISIMU CHCTEM.

Jlexuus. Tema 7. O6paboTka 1 aHaIU3 PE3yIbTATOB
MOJICTUPOBAHUSI CUCTEM.

Oco0eHHOCTH CTaTUCTUYECKOW 00pabOTKU PEe3yabTaTOB
MoJienupoBaHus cucteM Ha DBM. AHanu3 u MHTEpIpeTanus
PE3yNbTATOB MAIIMHHOI'O MOJICINPOBAHNS.

JlaGopatopHas pabota. IlakeTbl IpUKIaIHBIX IPOrpamMM JUIs
KOMIIBIOTEPHOI'O MOJIETUPOBAHUS CHCTEM.

JlaboparopHas paboTa. Peanu3zaius MoieupoBaHus CUCTEM B
cpene Matlab&Simulink

JlaboparopHas pabota. UccnenoBanue B cpene Matlab&Simulink
HENPEPBIBHO-ICTEPMUHHPOBAHHBIX MOJISIICH

3agaHus Ui CAaMOCTOSITENIbHON pabOThI, B TOM YHCIIE BBITIOJIHEHUE
[TpopaboTKa TEOPETHIECKOTO MaTepualia, H3JIaraéMoro Ha
JEKIMSIX, BBIMOJIHEHUE WHANBHIyalbHbIX 3aJJaHUH, HU3yuyeHHE
JIOTIOJTHUTEIIFHOTO MaTepraa, OAr0TOBKa K JIA00OpaTOPHBIM
paboTaM M_TOJATrOTOBKA K TEKYIIEMY KOHTPOJIIO.

20

OIIK-1, OIIK-
2, OIIK-8

Hcnosb3oBanue MOIeTUPOBAHUSA B PO(PeCCHOHATLHOMN
JAeATEeJbHOCTH

56

Jleknus. Tema 8. MoaenupoBaHie CUCTEM C UCTIOJIb30BAHUEM
TUTOBBIX MAaTEMAaTUUYECKUX MOJIeIeH (cxem).
Hepapxuueckne MOJEIH MPOIecCcOB (YHKIIMOHUPOBAHUS CUCTEM.

OIIK-1, OIIK-
2, OIIK-8




MoaenvupoBaHue poieccoB (GYHKIIMOHUPOBAHUS CUCTEM Ha 0aze
Q-cxem. MoaenupoBaHue IporeccoB (pyHKIIMOHUPOBAHUS CUCTEM
Ha 0a3e N-cxeM. MoenrpoBaHue mpoieccoB HyHKIIMOHUPOBAHUS
cucTeM Ha 0aze A-cxem.

Jleknus. Tema 9. MonenvupoBaHue 1JIM MPUHATHS PELICHUN TTPU 4
yIpaBJICHUH.

['Hoceonoruyeckue u MHGOPMALIMOHHBIE MOJICIH [IPH YIIPABICHUU.
Mogenu B alaliTUBHBIX CUCTEMAX yIipaBieHus. MojaenupoBaHue B
CUCTEMaXx YIIpaBJICHHsI B peaJIbHOM MacliTabe BpeMeH!

Jlexuus. Tema 10. Mcnons3oBanue MeToaa MOAEIMPOBAHNUN IIPU 2
pa3pabOTKe aBTOMATHU3HPOBAHHBIX CUCTEM.
Jlexuus. Tema 11. ABTomMaTHu3anus MOCTPOCHUS MOJIECH 4

UckyccTBennsblil untemiekt. [loctpoenne moaeneit B Buie
orieHOYHOU (yHKIUH. [TocTpoeHHE FKCIIEPTHON CHCTEMBI. 3a/1auu
knaccudukani. HelipoHHbBIE CeTH.

JlabopatopHas pabota. MoaenupoBanue B cpeae Matlab&Simulink 8
CUCTEM C UCIOJIb30BaHNEM THIIOBBIX MAaTEMATHUECKUX MOJIENeH
(cxem) [uist perieHus mpodeccnoHaIbHBIX 3a1a4. MoieIupoBaHue
CHUCTEM MacCOBOTr0 00CIykuBaHus. MoieIrupoBaHue
ITPOM3BOJICTBEHHBIX IMPOIIECCOB M CHCTEM.

JlaGopaTtopHnas padota. Mcronp30BaHHE TEXHOIOTHI 4
MCKYCCTBEHHOT'O MHTEJICKTA B 33]1a4aX MOJICIIMPOBAHUS CUCTEM.

3agaHus Ui CaMOCTOSITENIbHONW pabOThl, B TOM YHCIIE BBIIIOJIHEHUE
PTP

[TpopaboTka TeopeTHuecKoro MaTepuaa, U3J1iaraéMoro Ha
JIEKIMSX, BBIOJHEHWE HHIMBUAYAIbHBIX 3aIaHAN, U3YYCHHUE
JIOTIOJTHUTEIBLHOTO MaTepraa, MoAroToBKa K JJabOpaTOpHbIM
paboTaM M MOATOTOBKA K TeKylIeMy KOHTpouto. Beinonnenue PI'P

"MopenupoBanue cucteM B cpeae Matlab&Simulink™. 32
WNnas xoHTakTHas pabora: nuddepenurponannsblii 3auet (bPK), 0
KOHCYJIbTAIMU

Pasnen 5. METOJMUYECKUE VKA3AHHUSI JUISI OBVYAIOLIMXCS TIO OCBOEHMIO
JIACHTUTUIMHBI

V3yvyeHrne AWCHMILTUHBI PEKOMEHIYETCs HavaTh C O3HAKOMIICHHUs C pabodeid mporpaMMmon, ee
CTPYKTYpOH U coJep)KaHHEeM pa3leloB. Y4eOHbII Marepualnl CTPYKTYpPUpPOBaH, HU3Yy4EHHUE
JUCITUTLIAHBI OCYIIIECTBISETCS B TeMaTH4YeCKOU MOCIIEI0BATEIHHOCTH.
3aHATHSA JIEKIIHOHHOIO THNA JalOT CHUCTEeMaTU3MpPOBAaHHBIC 3HAHUA 10 AWCIUIIIMHE
KOHILOCHTPUPYIOT BHUMAaHHWEC HaA HanOOoJIEe CIIOKHBIX U BaYKHBIX BOIIpoOCax. Bo BpeMs JICKIIUOHHBIX
3aHATUN PEKOMEHIyeTCsl BECTH KOHCIIEKTHpOBaHUE y4eOHOro MaTepuaia; oOpaiiaTe BHUMaHUE Ha
GOpMYITUPOBKH U KaTErOpHH, pacCKpBIBAIOIINE CYTh TMPOOJIEMBI, SBICHUS WM TpoIlecca;
3a(UKCHPOBATH BBIBO/IBI u MPAKTHYECKHE PEKOMEHTAIINH.
[lonroroBka K 3aHATHSIM CEMHHAPCKOr0 THINA BKJIIOYAaeT O3HAKOMJIEHHE C ILJIAHOM
1a00pPaTOPHOTO 3aHATHS; PAbOTy C KOHCIIEKTOM JICKIHH, BBIMIOJHEHUE JOMAIHETO 33 aHus,
paboty ¢ y4eOHON W y4eOHO-METOIMWYECKOW IUTEepaTypoil, HAyYHBIMA W3AAHUSAMHU W
DIIEKTPOHHBIMU  00pa30BaTeIbHBIMU pECypcaMH, PEKOMEHIOBAaHHBIMU paboueil mporpammon
JTUCITUTUIAHBI.

CopnepxaHie caMOCTOATEJBLHOI PadoThI omnpenensercs padouedl mporpamMmon AUCHMILIUHBI |,
OLICHOYHBIMU M METOAMYECKHMMH MaTepHuajlaMu, 3aJaHUsIMH M YKa3aHUSIMH IPENoJaBaTels.
CamocrosTenbHas paboTa MOXET OCYLIECTBISATHCS B ayIUTOPHOM M BHEAYJUTOPHON (opmax.
O} PeKTUBHBIM CPEICTBOM OCYIIECTBICHUS CAMOCTOSITENILHON pPabOThl SBISIETCS AJICKTPOHHAS
nH(pOpMaIMOHHO-00pa3oBaTeIbHAS Cpe/la YHUBEPCUTETA, KOTOpas 00€CTICUnBAET TOCTYII K



oOpa3oBaTenbHOl mporpamMme, pabouell mporpamMme JUCHUIUIMHBI , K  3JIEKTPOHHBIM
OMOIMOTEYHBIM CUCTEMaM, MTpodeccHOHABHBIM 0a3aM JaHHBIX ¥ HHPOPMAIIMOHHBIM CITPABOYHBIM
CHUCTEMaM.

W3ydyeHne  NUCUUIUIMHBI  BKJIIOYAeT  BBINOJHEHHE  pacy€THO-Tpaduyeckoil  paboOTHI.
[lepuoanunocTh npoBeaeHMs, GOPMbI TEKYILEIO KOHTPOJS YCIIEBAEMOCTH, CUCTEMa OLICHUBAHUS
xozaa OCBOEHHUS JUCLUIUTUH MIPEJCTABIICHBI B paboueit Iporpamme.
DopMON TPOMEKYTOUHOM ATTECTAUUM IO JUCLUIUIMHE SIBJISETCS 0aITbHO-PEUTHHTOBBIT
KOHTPOJIb.

PexoMengaumuu mo caMocTosATeJIbHOM padoTe.
OcHoBHas nuTeparypa

1. Cosemos, B.A. MojaenupoBaHHe CHUCTEM . Y4YeOHHK IS aKaJeMH4YecKoro OakanaBpuarta /
b. 5. Coseros, C. A. SIxoBieB. — 7-¢ u3n. — Mocksa : M3narensctBo FOpaiit, 2021. — 343 ¢. —
(bakamaBp. Axamemuueckuii Kypc). — ISBN 978-5-9916-3916-3. —Tekcr : anekTpoHHbIH //
OopasoBarenbHas wiatdopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/488217/

Tema 1. OCHOBHBIC TIOHSATHSI TEOPUU MOJACITUPOBAHUS CHCTEM. [[pHHIMITEI CUCTEMHOTO MOAX0/1a B
MojenupoBaHuu  cucteM. OOImIas XapakTepUCTHKAa MPOOJEMbl  MOJICITHUPOBAHUS  CHUCTEM.
Knaccudpukanuss BHIOB  MOJICIMPOBAaHUS  CHCTEM. BO3MOXHOCTH H  3(PPEKTUBHOCTD
KOMITBIOTEPHOTO MOJICITUPOBaHUsI cucteM. Jlumepamypa. [1] C. 20 — 44

Tema 2. OcHOBHBIE TOJXO/bl K INOCTPOCHUIO MaTEMaTHYECKUX Mojenel cucreM. HempepsiBHO-
nerepMuHupoBaHHble Mozenu (D-cxemsr). JluckpeTHO-neTepMuHUpoBaHHbIe Monenu (F-cxemsr).
JuckperHo-croxactuueckue wmozenu (P-cxemsr). HenpepsiBHO-cTOXactudeckue Momenu (Q-
cxembl). CereBbie Mmonienu (N-cxembr). KomOuaupoBanHbie Mojienu (A-cxemsl). Jlumepamypa. [1]
C.45—83

Tema 3. [locTpoeHue KOHIENTYaJbHBIX MOJENEH cucTeM M UX (opManu3anus. AIropuTMHU3ALMS
MOJIeJe CHCTeM M MX MallMHHasg peanu3anus. [lodydeHne u MHTepnperanus pe3yabTaToB
MojienupoBanus cucteMm. Jlumepamypa. [1] C. 84 — 10

Tema 4. CtatucTideckoe MoJieupoBanne cucrem Ha DBM.

OOmass  xapakTepUCTHKAa METOJa CTaTUCTUYeCKoro wmonenupoBaHus. [lceBmociydaiinbie
MOCJIEA0BATEIBHOCTH U MTPOLEAYPHl UX MAIIMHHOM reHepanuu. [IpoBepka U ynydnieHne KayecTBa
MOCJIEA0BATEIBHOCTEN IICEBAOCIYUYaHBIX YuceNn. MOJAEIMPOBAaHUE CIyYalHbIX BO3JAEHCTBUM Ha
cucremsl. JIumepamypa. [1] C. 108 — 143

Tema 5. OCHOBBI CHCTEMAaTH3alMH S3BIKOB MMHTAIIMOHHOTO MOJenupoBaHusi. CpaBHUTEIBHBIN
aHaJ M3  S3bIKOB ~ MMHTAIIMOHHOTO  MOJENUpOBaHUS. [lakeTsl MPUKIATHBIX  [POTPaMM
MOJICTTMPOBAHMS CHCTEM. ba3bl JaHHBIX MOJCIHPOBaHHSA. [ HOpUAHBIE MOJACIUPYIOIINE
KOMIUTEKCHL. Jlumepamypa. [1] C. 144-206

Tema 6. [I1aHupoBaHUe MAIIUHBIX SKCIIEPUMEHTOB MTPU MOETMPOBAHUN CHCTEM. METOIbI TEOPHU
IUTAHUPOBAHMS JKCIepuMeHTOB. CTparernueckoe IMIaHMPOBAHUE MAIIMHHBIX IKCIICPHMEHTOB C
MoieNsIMH chcTeM. TakTHYecKoe TUIAHUPOBAHWE MAIIMHHBIX SKCIIEPUMEHTOB C MOJIEIISIMU CHCTEM.
Jlumepamya. [1] C. 207 — 239


https://urait.ru/bcode/488217/p.20-44?utm_campaign=rpd&utm_source=web&utm_content=952a539e1ca08de26fbbf6e0bf58efa9

Tema 7. O6paboTka u aHamu3 pe3yJIbTaTOB MOJIETUPOBAHUS CHCTEM.
OcoOeHHOCTH CTaTUCTUYECKOW 00pabOTKM pE3yJabTaTOB MOJAEIMPOBAaHUA cucteM Ha OBM.

AHanu3 U MHTEpIpeTays pe3yJbTaToB MAIIMHHOTO MojaenupoBanus. Jumepamypa . [1] C. 240
— 259

Tema 8. MogenupoBaHue CUCTEM C UCIOJIb30BAHUEM TUITOBBIX MAaTEMaTHUYECKUX MOJENEH (cXeMm).
Hepapxuueckre MOAETH HPOLECCOB (PYHKIMOHUPOBAHUS CUCTEM. MoenupoBaHUE MPOIECCOB
dbyHKIIMOHUpOBaHUs cucTeM Ha 0aze Q-cxem. MopenupoBaHue MPoLEccOB (YHKIIMOHUPOBAHUS
cuctem Ha 0aze N-cxem. MopaenupoBanue mnporeccoB (pyHKIMOHUPOBAaHUS CHUCTEM Ha Oaze A-
cxeMm. Jlureparypa. [1] C. 260 — 306

Tema 9. MogenupoBaHue W NPUHATUS PELICHUWH NOpH yOpaBi€HUU. ['HOCEOJIOrMYecKue u
UH(POPMALIMOHHBIE MOJIENH IPH YIPABICHWU. MojeNH B aJalTHUBHBIX CHCTEMax YIpaBJICHUS.

MopenupoBanue B CHCTEMax yIPaBICHUsS B pealbHOM Maciitabe Bpemenu. Jlumepamypa. [1] C.
307 — 322

Tema 10. Hcnosb3oBaHue MeTO/la MOJEIMPOBAHUU IpU pa3pabOTKE aBTOMATHU3MPOBAHHBIX
cuctem. Jlumepamypa [1] C. 323 — 335

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE n YYEBHO-METONMYECKOE
OBECIIEYEHUME AMCHUIJIMHBI

6.1. YueOHO-MeTOAUYECKOE 00eCcIeUeHIE

KonuuectBo
9K3EMILIAPOB MEYATHBIX
NoNe . W3IaHUH, UMCIOIINXCS B

CIrcoK UCTIONB3yeMOH JIHTepaTyphl
n/m OnoONIMoTeKe, Uin
ANIEKTPOHHBIN apec U3JaHUs
(pecypca) B cetu MuTepHer

YYEBHBIE, YYEBHO-METOAMYECKHWE U HAVYHBIE NU3JTAHUA

1. |CosetoB, bopuc SxoBiaeBud. MoaenupoBaHue CHCTEM 19
[Texct] : [yueO. uis CTYAEHTOB BY30B IO HAaIpaBJICHHIM
"Undopmaruka u Beruuci. Texuuka" , "Mudopm. cucremsr"] /
b. 4. Cosetos, C. A. fIkoBneB. 4-e¢ nu3n., crep. M.: Bricias
mkona, 2006. - 342 c. ISBN 5-06-003860-2. Ox3eMruisipsbi:
Bcero 19.

2. |TomyGeBa, H. B. Matemarndeckoe MOAECTHPOBAHUE CUCTEM U
nporieccoB [DnekTponHsbIit pecype] / I'omydesa H. B. 3-e usn.,| https://e.lanbook.com/book/1
crep. Cankr-IlerepOypr: Jlanb, 2021. - 192 c. ISBN 978-5- 79611

8114-8721-9.

3. |Adonmn, B. B. MonemupoBanue cucteMm [DII€KTPOHHBIN
pecype] / Adonun B. B., ®enocun C. A. 2-¢ u3a. Mockga:| https://e.lanbook.com/book/1
NHTYMUT, 2016. - 269 c. ISBN 978-5-9963-0352-6. 00659

4. |[IlerpoB, A. B. MoaenupoBaHue MpPOILECCOB U CHCTEM
[DnexTponnsiii pecype] / IlerpoB A. B. Cankr-Ilerepoypr:| https://e.lanbook.com/book/2

Jlanp, 2022. - 288 c. ISBN 978-5-8114-1886-2. 12213
5. |CoBeroB, bopuc SxoBneBuu. MopaenupoBaHue CHCTEM 25
[Texkct] : mpakTukyMm : yudeb. mocoOue JUIsi BY30B 11O

HanpaBieHuto "MHdopmaTnka © BBIUMCI. TEXHUKA' W
cneuuansHoctu "Undopm. cuctemsr" / b. 5. Coseros, C. A.
SIxoBineB. 3-¢ u3A. M.: Briciras mikoia, 2005. - 294 ¢. ISBN 5




-06-004087-9. Dx3emmsipsl: Bcero 20.

Kyry3oB, O. U. MonenupoBanue cucreMm. VMUTalnOHHBIN
Meron [Tekcr] Yueonuk mnsa By3oB / Kytyzor O.
., Tatapuukoa T. M.; Kyry3os O. U. Cankr-IlerepOypr:
Jlanp, 2024. - 224 c¢. ISBN 978-5-507-44696-4.

https://e.lanbook.com/book/3

65882

Tpyxun, M. II. MogaenupoBaHue CUTHAJIOB M CHUCTEM.
Cucrema MaccoBOro o0ciyKuBaHUs [ DIIEKTPOHHBIN pecypc] :
yuebHoe mocobue / Tpyxun M. II. ITopmaeBa C. B. CaHkT-
IletepOypr: Jlans, 2022. - 232 ¢. ISBN 978-5-8114-3922-5.

https://e.lanbook.com/book/2

07092

3aronckwuii, A. B. MonenupoBanue 0OBEKTOB yIpaBJICHUS B
MatLab [DnekTpoHHBIH pecypc] ydueOHOe mocooue /
3aronckuii A. B.,Tyramosa JI. I'. Cankr-IlerepOypr: Jlaus,
2022. - 144 c. ISBN 978-5-8114-3270-7.

https://e.lanbook.com/book/2

06033

6.2. MaTtepuanbHO-TeXHUYECKas 6a3a v MPorpaMMHOE 00ecrieueHue

NoNe

/o

AyIuTopuHu IS TIPOBE-
JIeHUS YIeOHBIX 3aHSITHHA,
CaMOCTOSITEIILHOU Pabo-
ThI U TIPOBEJICHUS TOCY-
JapCTBEHHOM UTOTOBOM
aTTeCcTaluu

HepequL OCHOBHOI'O O60py,Z[OBaHI/IH

IIporpammuoe
obecrnieueHue

333r (1ID)
(1),
(D,
JIOTIOJTHUT.000pYI0BaHUS

ITAMK/7710/KIIB(aBTOreHEpaTOp

Telecommunication

CucreM.010K

naboparopubiii  crenn LESOI1
YuebHblit  mabopaTopHBI
LESO2 Kowmruiekr

(6).

N3meputensubiit npubop "BerCut-E"
Kommnexkc ITAWK/77100/KI1B
Kommiekt

K

AnCom wu aBroorBetynk AO AT-3)

(1), Kommnsrorep P4-
3.0/2*256Mb/HDD 200Gb/128
6600GT/DVD-

RW/KM/FDD/MBIi945P/UPS (1),
Kcepokc ~ Canon  FC-860 (1),
JlaGoparopHbIit MPaKTUKYM
"AHanorosas u udposast
anextponuka" (10), JlaGoparopHsiii

pakTUKyM "OCHOBBI PaIMOTEXHUKH U
tenekommyHukanuii" Emona DATEx
(10),
MexauciunanHapHas jgabopaTopHas

iargpopma B KOMILJIEKTE c
anmnapaTHO-IPOrPaAMMHBIM

koHTporuiepom NI ELVIS 1II
+Hardware (10), Mouutop

19"Samsung 940N (LKSB) TFT (1),
[Ipuntep HP Laser Jet 1100 (1),
Core2
DUOE6300/1024Mb*2/320Gb/DVD-
RW/knaB.mpimb.koBp. (1), YueOHbIi

(6),
CTCH]I
yueOHOH

Windows
CnpaBoyHas
cucrema

Microsoft
Enterprise,
IIpaBoOBast
"Koncynprant  Ilmroc",
Microsoft Office
Standard, Areat Dr.Web,
Kommiext I'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommiekt 10
IJi1 p€IICHUA OCHOBHBIX
IIOJB30BAaTCIABCKUX 3aaay,
Mathcad University
Classroom Perpetual - 40,
LABVIEW




Pasgen 7. ®OPMbI KOHTPOJISI OCBOEHUS AUCLUIUIMHBY ®OHJI OLIEEHOYHBIX
CPEJICTB

Kputepuu onieHrBaHUs HHAMKATOPOB TOCTHXKEHUSI KOMIIETEHIIUN HANIPpaBJIEHbI HA!

- YCBOGHHE TCOPETHUYECKOTO MaTepuaina (00beM 3HaHUH, TTTyOMHA yCBOGHUS), MPETyCMOTPEHHOTO
paboueii mporpamMmmoi;

- YMEHHUE U3J1aratb Marepuai (4YeTKOCTb, FPAMOTHOCTD M3JIOKEHUSI MaTepraia, TOYHOCTh U MOJTHOTA
BOCIPOM3BEICHUS Y4eOHOTO MaTepraa);

- YMEHHUE MIPUMEHATh TEOPETUUECKUE 3HAHUS MPU PEIICHUH MPAKTUYECKUX 3aJaHuM.

[Ikana olleHUBaHUS IPEJICTABICHA HUXKE.

YpoBeHb
c(OpMHPOBAHHOCTH [Mkana
Kpurepun oneHnBanus
JJIEMEHTOB OLICHUBAHMUSI
KOMIIETEHIINT
IToporosslii OOyyaromuiics MMeeT 3HaHHWA OCHOBHOIO Marepuana,| YyAOBIET-
YPOBEHB IPOSBIAET YMEHHE JIOTUYHO €ro usjaratb, HO MOXET| BOPUTEIBHO

A0IYyCKaTh HCTOYHOCTH B N3JI0KCHUU Martcpuaia,
HCAO0CTAaTOYHO IIPpaBUJILHBLIC q)OpMy.]'IPIpOBKI/I, HUCIIBITBIBACT
3aTPYAHCHUA B BBIIIOJITHCHUHW ITPAKTUUCCKHUX 3a11aH1/1171.

[IponBunyteiii  [OOydaromuiics TBEpIO 3HAET MPOTrPaMMHBIM MaTepHal,| XOpOIIo

YpOBEHb U3JIaraeT €ero rpaMoOTHO M IO CYLIECTBY, HE JIOMYCKAeT
CYILIECTBEHHBIX HETOYHOCTEN B OTBETE HA BOIIPOC, IPABUIBHO
IPUMEHSIET TEOPETHUECKHUE TIOJIOKEHUS MpU  PELICHUU
MPAKTUYECKUX BOMPOCOB U 3a/iay, BIaZeeT HEOOXOIUMBIMU
HaBBIKAMH ¥ TIPUEMaMH UX BBITOTHEHUS

Beicokuit ypoBenp |OOydaronuiics r1yOOKO M MPOYHO YCBOMJ MPOTPaMMHBINA|  OTIMYHO
Marepuay, 'paMOTHO M JIOTUYECKH CTPOMHO €ro M3JIaraer,
JIaeT MCUEPIbIBAIOLIME OTBETHI HA IIOCTABJIICHHBIE BOIIPOCHL. B
OTBETE TECHO YBS3BIBACTCA TEOPHUS C IMPAKTUKOW, IPU 3TOM
oOyyaromuiics  He  3aTpydHseTcsi C  OTBETOM  IpHU
BUJIOM3MEHEHNN 3aJJaHUs, CBOOOJHO CIPABIISIETCS C 3aJa4aMH,
BOIIPOCAMM UM JIPYTUMH BUJAMU IIPUMEHEHHS 3HAHWM,
MOKAa3bIBA€T 3HAKOMCTBO C MOHOTPAa(pHUUECKON JUTEpaTypou,
NEPUOJIMYECKUMHU  W3JaHUSIMH, TPABUIBHO OOOCHOBBIBAET
NPUHATHIE PEHIeHMs, CBOOOIHO BJaJEET Pa3HOCTOPOHHUMHU
HaBBIKAMU, IPHEMaMH BBIIIOJHEHUS IPAKTUYECKUX paboT

7.1. Texymunii KOHTPOJIb YCIIEBAEMOCTH

Texymmii KOHTPOJIb YCIEBAEMOCTH 00ECHEeUMBACT OLIEHMBAHHME XOJa OCBOCHMS JUCIHILTMHBI
(MOyJIs) ¥ MPOU3BOAUTCS C IPUMEHEHUEM TEXHOJIOTMH PEHTHHIOBOTO KOHTPOJISL B COOTBETCTBUU C
TEXHOJIOTUYECKOM KAapTOM AUCUMIUIMHBL. 1IOpsiAok cocTaBieHUs TEXHOJOTHMYECKOM KapThl H
QITOPUTM  TPOBEACHUS MPOIEAYpbl OIEHMBAHHS BHUJOB  JESATEIBHOCTH  OOy4arouuxcs,
HANPaBIIEHHBIX HAa OCBOCHHE 3HAHWN, yMEHWW, HABBIKOB W/ WM OIMbBITA JAEATEIHHOCTH, IO
HaKOIMHUTEILHON CUCTEME B OaJllaX yCTaHaBIMBaeTcCs nojioxkeHueM o cucreme PUTM B ®T'BOY BO
(II'TY»

7.2. IlpoMexxyTouHast aTTECTaIUs 00yJaroIuXCs
[TpomexxyTouHas arTecTansi 0OOydyarOIIMXCsl HANpaBiIeHA Ha OLCHUBAHUE PE3yJIbTATOB OOYydEHUS
M0 TUCIUIUIMHE (MOYJII0) U MMPOBOJUTCS C UCIOJIb30BaHUEM (DOH/I0B OLICHOUHBIX CPEJICTB.




[Ipumepsl THUMOBBIX KOHTPOJBHBIX 3alaHWid #W3 0a3bl (POHIA OIEHOYHBIX CPEJICTB TIO
00pa30BaTeNIbHON NpOrpamMmme.

1) YcnosHblit 06pa3 06beKTa, ONUCaHHbIA C NTOMOLLbIO B3aMMOCBA3AHHbIX KOMMNbIOTEPHbIX Tabauu, 610K-
cxem, AuMarpamm, rpadpuKoB, PUCYHKOB, aHUMALMOHHbIX GParMeHTOB, rMNEepTEKCTOB U T. A. U
oTo6parKaloLmii CTPYKTYpY U B3aMMOCBA3U MEXKAY 3/IeMeHTaMMn 06beKTa, KOMNbIOTepHbIe MoAenu
TaKoro BUAA Ha3bIBAIOTCA...

a) CTPYKTYPHO-GYHKLMOHANbHBIMU;
6) UMUTALIMOHHbIMU

B) A€CKPUNTUBHbLIMMU

2) KonunyectBeHHble BbIBOADI 3TO...

a) BbIBOAblI B OCHOBHOM HOCAT XapaKTep NPOrHo3a HEKOTOPbIX ByAyLWwmMX Nan 06bACHEHUA NPOLLbIX
3HAYEHMI NEPEMEHHbIX, XapaKTEPU3UPYIOLLUX CUCTEMY.

6) BbIBOAbI, NOSIlyYaemMble Mo pesy/ibTaTam aHanu3a, No3B0oAT 0BHAPYKMUTb HEU3BECTHbIE PpaHee CBOMCTBa
C/IOXHOW CUCTEMbI: €€ CTPYKTYPY, AMHAMMUKY Pa3BUTUA, YCTONUMBOCTb, LLESIOCTHOCTb U Ap.

B) BbIBOAb! MO3BO/IAIOLLME BOCMPON3BOANTL (MMUTUPOBATL) NpoLecchl PYHKLMOHMPOBaHUA 06beKTa

3) BbiBoAbl, NoAyyaemblie No pesyabTatam aHain3a, NO3BONAIOT 06HAPYKUTb HeU3BECTHbIE paHee
CBOICTBA CNOXKHOMW CUCTEMDbI: €€ CTPYKTYPY, AMHAMUKY Pa3BUTHSA, YCTOWUYUBOCTD, LLe/IOCTHOCTb U Ap, 3TO
BbIBOADI ... -

a) cymmapHble

6) KoNIMYecTBEHHbIE

B) KayecTBeHHble

4) NetepmuHUcTcKuii (HoloTOHOBCKKMIA) noaxoa K MogennpoBaHUIO 3TO

a) 06BbEKT paccMaTpUBaeTCA KaK YEpHbIN AWMK. Ero paboTa (noBeaeHUe) onmcbiBaeTCcA HEKOTOPOW
dYHKLMEN M CONPOBOXKAAETCA ONpeae/ieHHbIM HabopoM NapameTposB.

6) bopmannsoBaHHOE UK copepKkaTelbHOe (C10BECHOE) onncaHue NpuHUmMna paboTsbl
(dbyHKUMOHNPOBaHMA) CUCTEMBI.

B) yCMeLHbIi pe3ynbTaTt cpaBHeHMA (OLeHKK) nccnegyemoro ob6bekTa ¢ MoAesbio
5) TouHoCcTb Mogenu — ato
a) 3TO KO/IMYECTBEHHAA OLLEHKA CTENEeHU COBMNaAeHUA MOAE/bHbIX PE3Y/IbTAaTOB C HATYPHbIMM

6) 3TO onNpegeneHve cteneHn 6M30CTH, CXOACTBA, MALLUMHHbIX M YE/TOBEYECKMX AeNCTBUMN UAN UX
pesynbTaToB

B) 3TO pelwleHne 3a4a4n NOCTPOEHUA NO pe3y/ibTaTaM Ha6}1|0[J,EHMl71 MmaTeMmaTnyeCkmnx Mop,eneﬁ,
onucbiBaOWNMX ageKBATHO NoBeaeHUe peaanoﬁ Cncrembl.

6) Ana oueHKn NPaBUAbHOCTU MOAEeNN UCNO/Ib3YIOTCA NPOCTbie I'IpVIéMbI:
a) HarnAaAHoOCTHU, O603pVIMOCTVI, AOCTYNHOCTU.

6) nocTpoeHunAa, nccnegosaHmA, MCNONb30BaHUA.



B) NpoBepKa GpM3MYECKOro CMbICNa, MPOBEPKA PasMePHOCTU U 3HAKOB,
npoBepKa npenenios, NPoBepKa TPeHAa,

7) B cKonbKo 3Tanos peanusyertca metog HolotoHa?

a) oanH

6) ABa

B) TpU

8) UHTepnonsaumua — 3to

a) HaxoXAeHue 3HaYeHns TabANYHO 3aAaHHON GYHKLMW BHYTPU 3a4aHHOIO MHTEPBana

6) BoccTaHoBAEHWE GYHKLMM B TOUKaxX 3a Npeaenamm 3aaHHOro MHTepBasia TabanyHoli GyHKUMm
B) YCPeAHEHWNE UK CrIaXkUBaHMe TabanYHOM dyHKUUK

9) Ana yero MoryT NPUMEHATLCA Pe3ybTaTbl NPOBEPKU afEeKBaTHOCTU MaTeMaTUUEeCKOU Mmoaenu u
peanbHoOro o6beKTa, npouecca A cucTembl?

a) TONbKO A1 KOPPEKTUPOBKM MaTeMaTUYeCcKon moaenm
6) TONIbKO ANA pelleHMs BONPOCca O NPUMEHMMOCTM NMOCTPOEHHON MaTeMaTUIECKon Moaenu

B) A1 KOPPEKTUPOBKM MaTeEMATUHYECKOM MOLENN AU S5 PELLEHUA BOMPOCa O NPUMEHUMOCTH
NMOCTPOEHHOM MaTeMATUYECKON MOLENN

10) Kakue mopgenu BXogAT B COCTaB UAeaNbHbIX MaTeEMATUUYECKUX MOoAeNnen?
a) aHanuTUyeckme, GyHKUMOHaA/IbHbIE, UMUTALUMOHHbIE, KOMBUHUPOBAHHbIE
6) aHanoroBble, CTPYKTYPHbIE, TEOMETPUYECKNE, Fpaduyeckmne, undposble 1 KubepHeTUYecKkne

B) CMMBO/TbI, a!'ld)aBVIT, A3bIKX NPOrpamMmmmpoBaHnA, ynopagovyeHHaAa 3anncb, Tonoaornyeckan 3anuch,
ceTeBoe npeacrasieHne

11) Frpadmueckan cpega MMUTALMOHHOTO MOAENMPOBAHUA NO3BONAET:

a) peanu3oBbIBaTb aHAaUTUUYECKME METOAbI pelleHna maTemMaTUYeCcKMX 3a4a4 Ha KomnbloTepe U
npeanonaraeT, YTO UCXOAHbIE AaHHbIE, KaK U pe3y/bTaTbl peLleHns, chopMyanNpoBaHbl B aHaIMTUYECKOM
BMAe.

6) npeobpaszosbiBaTb U paboTaTh C MaTEMATUUECKMMM PaBEHCTBAMM U GOPMYyNamMm KaK C
noc/eA0BaTeNbHOCTbH CUMBOJIOB

B) npun nomouwmn 6}'IOK-AManaMM B BMnAe HanpaB/IEHHbIX rpad)os, CTPOUTb ANHaMNYEeCKMNE MOOENN, BKTHOYAA
ANCKPETHbIE, HEMPEPbIBHbLIE U I'M6pMAHbIe, HeJIMHelHbIe U Pa3pbiBHbIE CUCTEMDI.

12) Nporpamma Simulink oTHocUTCA K nporpammam

a) CUMBONbLHOM MaTeEMaTUKN



6) Mpaduueckol cpegbl MMUTALLMOHHOTO MOAEIMPOBAHNS

B) KomnbloTepHoW anrebpbl

13) Yo o3HauaeT coKpauieHHoe 0603HaueHne mogenu COA?
a) cToxacTuyeckas, AeTePMUHUPOBaHHas, aHaAUTUYeCcKas
6) ANCKpeTHas, CToXacTUYecKan, aHaIMTUYecKas

B) CTOXacCTh4ecCKaa, ANCKPETHAA, aHaINTUYECKaA

14) Kakne matemaTtuueckme mogenm npUMeHAI0TCA NPU UMUTALMOHHOM MOAENMPOBAHUN?

a) C NOMOLLLbIO KOTOPbIX HE/b3A 3apaHee BbIYUCAUTL UM NPeLCKa3aTb NOBEeAEHNE CUCTEMDI, @ /1A
npeAcKkasaHusa noBeaeHMUa CUCTEMbl HEOBXOAUM BbIUMCINTENIbHbIN SKCNEPUMEHT (MMUTaLMSA) Ha
MaTeMaTUYeCcKo MOLENN ANA BCEX BO3MOMXKHbIX MCXOAHbIX AaHHbIX

6) C NOMOLLbIO KOTOPbIX HE/b3A 3apaHee BbIYMCAUTb UK NPeacKa3aTh NOBEAEHME CUCTEMDI, @ ANA
npe/cKkasaHuA NoseaeHUA CUCTEMbl HEOBXOAUM BbIYUCANTENbHbINA SKCNEPUMEHT (MMUTaLMA) Ha
MaTeMaTMYeCcKol MoAenn Npu 3agaHHbIX UCXOAHbIX AaHHbIX

B) C NOMOLWbIO KOTOPbIX MOXKHO 3apaHee BblHUC/IUTb WU NPpeacCKa3aTb NoBegeHNE CUCTEMDI, U ONA
npeackasaHMA nosegeHnAa CUCTeMbl HET HGO6XOAVIMOCTVI B NPpUMeHeHUN BbIYUCNTENIbHOTO SKCNepumeHTa
(MMMTaLI,VIM) Ha MmaTemaTU4YecKom moaenn npn 3agaHHbIX NCXOAHbIX AaHHbIX

15) faiiTe onpepeneHue annpoKcUMmaLmm:

a) NPUBANKEHHOE BbipaXKeHNE KaKMX-TMBo MaTeMaTUYeCKMX 06bEKTOB (Hanpumep, Ymcen nam GyHKLMn)
yepes gpyrve 6osnee npoctole, 6osee yaobHble B N0Ab30BaHUM UK NPOCTO Hosiee N3BeCTHble

6) HaxoXKAeHME MPOMENKYTOUHbIX 3HAaYEHMI MeKAY ABYMA (M 6oee) M3BECTHLIMW BEANYMHAMM

B) nepeHocC BbiIBOAOB, CAENNAHHbLIX MO pPe3y/sibTaTtam O,EI,HOVI 4acTun nccnenoBaHnA, Ha gpyrme 4aCctm Uan Ha
ABJIeHNE B LLeZIOM

16) Yto TaKoe cTOXacTUUYECKOe MOoAeNIupoBaHMe:

a) 0T06pa)‘KBET BEPOATHOCTHbIE NpoueCChbl N cobbITuA

b) npouecc yCtaHoB/1EeHNA COOTBETCTBMNA OaHHOMY pea/ibHOMY 06b6KTy HEKOTOPOro matemaTtnyeckoro
O6'beKTa, Ha3bIBAEMOro MaTeMaTUUYECKOM MoAenbko U uccnegoBaHue aTol mogenu Ha 9BM, c uenbto
noay4yeHnA XapakKTepUCTUK paCCMaTpmMBaeEMOro peasibHOIro obbeKkTa

C) oTparkaeT noseaeHue 06beKTa BO BpemeHu

17) Yto Takoe maTemaTHMYeCKOe MoAeNupoBaHue:



a) 0T06pa>+<aeT BEPOATHOCTHbIE NpoueCChbl U cobbITuA

b) npouecc yctaHOBAEHUA COOTBETCTBUA AaHHOMY PeanbHOMY 06bEKTY HEKOTOPOro MaTeMaTUYECKoro
06beKTa, Ha3blBae@MOro MaTemMaTUYeCcKon Moaenbio U UccneaoBaHune 3Tol mogenn Ha 3BM, ¢ uenbio
NoJ/lyYeHMA XapaKTepPUCTUK paccmMaTpUBaeMoro peanbHOro o6bekta

C) OTpa*XaeT noseageHune o6beKTa BO BpeEMeHU

18) 3agaum, npu pelieHUM KOTOPbIX UCCeAyeman CUCTEMA 33[3aeTcA NapameTpamm CBOUX 3/1IEMEHTOB U
napameTpamMm UCXOLHOrO PeXXMMa, CTPYKTYPOi Uamn ypasHeHUMAMU. TpebyeTca onpeaenuTb peakumio
cucTeMbl Ha AEeUCTBYIOLME Ha Hee CUibl (BO3MYLL,EHUA) Ha3bIiBAlOTCA:

a) npamble
b) o6paTtHble

C) MHBEpCHbIE

19) 3agaum, Tpebylowme onpegeneHmMa napameTpoB CMCTEMbI MO M3BECTHOMY NPOTEKaHUIO NpoLecca,
onucaHHomy auddepeHLanbHbIMN YPABHEHNAMMU U 3HAYEHUAMM CU U PeaKLMii Ha 3TU CUAbI
(BO3MyLLEHMA) Ha3bIBaAKOTCA:

a) obpaTHble
b) nHBepcHbIe

C) UHAYKTUBHbIE

20) Npu HepaBeHCTBE MacLITab0B NO KOOPAUHATHLIM OCAM, T.€. €C/IN MX # MY # MZ OCYLLEeCTBAAETCA TaK
Ha3blBaemoe:

a) reomeTpuyeckoe
b) addpuHHoe

c) dm3mnyeckoe

[lepedyens BOMpOCOB AJi MPOBEACHUS TPOMEKYTOUHOM aTTeCTaIluU
B.1 UTo Takoe MOAENbL CUCTEMBI?

B.2. Kak omnpezensercs moHATHE «MOIETUPOBAHUE)?
B.3. UTo Ha3bIBAETCS TMIIOTE30U ®* aHAJIOTUEN U UCCIIETOBAHUU CUCTEM?

B4. UeM OTJIMUAETCS UCITOIB30BAHUE METOA MOJICTUPOBAHUS IIPU BHEIIIHEM U BHYTPEHHEM
IIPOEKTUPOBAHUU CUCTEM?

B.S. KaKI/Ie COBpeMeHHBIe Cpe)ICTBa BBIHHCHHTGHBHOﬁ TCXHUKHU I/ICHOJ'H)BYIOTCH JJIA
MOJIETTUPOBAHUS CUCTEM?

1.1. B 9yem cyImHOCTh CHCTEMHOT'O MOAX0/a K MOJEINPOBAHUIO cucTeM Ha DBM?



1.2. Yrto Takoe mporecc GyHKIIMOHUPOBAHUS CUCTEMBI?

1.3. B kakoM COOTHOIIEHUH HAXOJSATCS MOHATHUS «IKCIIEPUMEHT» U «MAIIMHHOE MOJEIUPOBAHHUE)?
1.4. KakoBbl OCHOBHBIE XapaKTEpHbIE YEPTHl MALTMHHONW MO/IEINU?

1.5. B dyem 3akitouaercs 1eiab MOJEIUPOBAHUS CUCTEMbl Ha DBM?

1.6. Kakue cymiecTByroT KilacCU(PUKAIMOHHBIC IPU3HAKU BUI0B MOJICTUPOBAHUS CHCTEM?
1.7. Yo coboii mpeAcTaBiIsieT MaTeMaTHYECKOE MOJICIIMPOBAHIE CUCTEM?

1.8. Kakue 0coOeHHOCTH XapaKTepU3yIOT HMUTALIMOHHOE MOJIEIMPOBAaHUE CUCTEM?

1.9. B uem cyTh M€TOJ1a CTATUCTUYECKOTO MOIeIUpoBaHus Ha OBM?

1.10. Yem onpenensiercs 3PPeKTUBHOCTh MOACIUPOBAHUS CUCTEM Ha DBM?

2.1. Yro Ha3bIBaeTCA MaTEeMAaTUYECKOU CXEMOI1?

2.2. Yto sBAsIETCS SK30TCHHBIMU * SHJAOTEHHBIMU HEPEMEHHBIMU B MOJIEIH 00BEKTa?

2.3. Uto Ha3bIBaeTCs 3aKOHOM (DYHKITUOHUPOBAHUS CUCTEMBI?

2.4. Yto moHMMAETCs O] aTOPUTMOM (PYHKIIMOHUPOBAHUS?

2.5. Yto Ha3bIBAETCS CTATUYECKON U JUHAMUYECKON MOJEISIMUA 00beKTa?

26 KaKI/Ie THUIIOBBIC CXCMBI I/ICHOJILBYIOTCﬂ HpI/I MO[[GJII/IpOBaHI/IFI CJIOJKHBIX CUCTEM U UX
SJIEMEHTOB?

2.7. KakoBbI yCJIOBHS M1 OCOOEHHOCTH MCTIOIB30BaHUS TIPU pa3pabOTKe MOIeNIel CUCTEM
Pa3IMYHBIX TUIIOBBIX CXeM?

3.1. B 4em cyTh METOUKH MAIIMHHOTO MOJIETUPOBAHUS CUCTEM?

3.2. Kakue ocHOBHBIE TpeOOBaHUSI MPEIBABIISIOTCS K MAITUHHON MOJIETTH CUCTEMBI?
3.3. Yto Ha3bpIBaeTCS KOHLUENTYAIbHOM MOJENBIO CUCTEMBI?

3.4. Kakue rpymisl 0J10KOB BBICTSIOTCS MIPU MOCTPOCHUH OJIOYHON KOHCTPYKIIUU MOJENN
CHUCTEMBI?

3.5. KakoBbI OCHOBHBIE IPUHIIUIIBI TOCTPOSHHUS MOJIEITUPYIOIINX aJTOPUTMOB TIPOIIECCOB
(GYHKIIMOHUPOBAHUS CUCTEM?

3.6. Kakue cxembl HCTIONIB3YIOTCS ITPH pa3padOoTKe alrOPUTMUYECKOTO U TPOTPAMMHOTO
o0ecreyeHrs MalllMHHOTO MOJIETUPOBaHUS?

3.7. Kakue [UKIIbl MOXHO BBIJIETUTh B MOACIIUPYIOLIEM AITOPUTME?
3.8. Uro Ha3pIBaeTCA MPOrOHOM MOJENN?

3.9. Kakas TexHudeckasi JOKyMeHTaIHsI 0(OPMIISETCS 110 KaXJA0MYy dTaly MOJACTUPOBAHUS
CUCTEMBI?

3.10. OcHOBHBIE 3TaIlbl MOAECIUPOBAHUS CUCTEMBI.

4.1. B yeM CyniHOCTh METO/Ia CTATUCTUYECKOTO MOJAETUPOBaHUs cucTeM Ta DBM?



4.2. Kakue criocoObl TeHepalny MOCIe0BaTEIbHOCTEH CIyYaliHbIX YHCEIT UCTIONb3YIOTCS MPH
MojenupoBanun na OBM?

4.3. Kakas 1ociejoBaTeabHOCTb CIy4alHbIX YUCEI UCIIOJIB3YETCS B KaueCcTBE 0a30BON IIpU
CTaTUCTUYECKOM MOJICIMPOBaHUHU Ha DBM?

4.4. ITouemy renepupyemMbie Ha DBM nociienoBaTeIbHOCTH YMCEIT Ha3bIBAOTCS
MICEBJIOCTYyYalHBIMU ?

4.5. Yto cobol mpeaCcTaBISIOT KOHTPYIHTHBIE MPOIEAYPHI TEHEPAITUHU TTOCIE0BATEIIHHOCTEH?

4.6. Kakue CymecTBYIOT METO/IbI IIPOBEPKU (TECTUPOBAHUS) KAYeCTBA TCHEPATOPOB CIydalHBIX
yucen?

4.7. Yto co0oii mpeAcTaBiseT Npolieaypa OnpeaesieHus: UCX0Aa UCTIBITAHUN IO KPeOuto?

4.8. Kakue CyliecTByIOT CIIOCOOBI TeHEpaIH MOCIeI0BaTeIbHOCTEH 7

5.1. Yem oTnny4aroTcs si3blKa UMUTALIMOHHOTO MOJIEIMPOBAHUS OT SI3bIKOB OOIIEro
Ha3Ha4YeHUS?

5.2. Kak MOHO IpeicTaBaTh apXUTEKTYPY SA3bIKa UMUTALIMOHHOTO MOJIEIMPOBAHUSA?

5.3. Kakue ocHOBHbIE TpeOOBaHUS MPEABABIAIOTCS K A3bIKaM UMUTAILIMOHHOI'O MOAETUPOBaHUA?
5.4 Kakue uMeroTcs TPYIIIbI SI3bIKOB MOJIEJIMPOBAHUSI TUCKPETHBIX CUCTEM?

5.5. Kakue ocHOBHbIE UJIeH TOJ0XKEHBI B OCHOBY ITOCTPOEHHS IEpeBa PEIIeHUH HO BBIOOPY
A3bIKa JUIsI MOAEITUPOBAHUS CUCTEMBI?

5.6. Uto Ha3pIBaeTCs MAKETOM MPUKIIAIHBIX IPOTPAMM MOJIETUPOBAHUS CUCTEM?

5.7. Yto siBasieTcst PyHKLUMOHATIBHBIM U CUCTEMHBIM HallOJIHEHUEM MaKeTa MPUKJIAIHbBIX
IpOrpaMM MOJIETUPOBAHUS?

5.8. KakoBbl GyHKIIMU S3bIKA 3aJaHUH TaKeTa MPUKIIAJAHBIX POTPaMM MOAETUPOBaHUA?
5.9. Kakue cymecTByr0T MOAEIUPYIOIINE KOMITJIEKCHI?

6.1. KakoBbl XapakTepoM 0COOCHHOCTH MAIIMHHOTO SKCIIEPUMEHTA 110 CPABHEHUIO C APYTUMHU
BHIaMU SKCIIEPUMEHTOB?

6.2. Kakue Bubl (pakTopoB OBIBalOT B UMUTAIMOHHOM HKCIIEPUMEHTE C MOJICIISIMU CHCTEM?
6.3. Uto Ha3bpIBaeTCA MOJHBIM (PAKTOPHBIM IKCIIEPUMEHTOM?

6.4. KakoBa 11e71b CTpAaTErMYECKOr0 MJIAHUPOBAHUS MAIIMHHBIX SKCIIEPUMEHTOB?

6.5. Kakue npo0ieMbl CTpaTern4eckoro MmiIaHupPOBAHUS MAITMHHBIX YKCIIEPUMEHTOB

C MOJIEJISIMU CHUCTEM SIBJISIFOTCSI OCHOBHBIMU ?

6.6. KakoBa 11€71b TAKTHYECKOIO IUTAHUPOBAHMSI MALLIMHHBIX 3KCIIEPUMEHTOB?

6.7. Uto Ha3pIBaeTCA TOUHOCTHIO H JOCTOBEPHOCTHIO PE3YIBTATOB MOJAEIMPOBAHUS CUCTEM Ha
OBM?



6.8. Kak mOBBICUTh TOYHOCTH PE3Y/IbTATOB CTATUCTUYECKOTO MOACITUPOBAHNS CUCTEMBI
B YCJIOBUSIX OFPaHUYEHHOCTH PECYPCOB HHCTPYMEHTAIbHOM DBM

7.1. KakoBbI 0COOCHHOCTH UMHUTAIIMOHHOTO dKcIiepuMenTa Ha OBM ¢ Touku 3peHust 00paboTku
pe3ynbTaToB?

7.2 B 4eM CylnHOCTh METOJI0B (prKcaIuy 1 00pabOTKH PE3yJIbTaTOB MPU CTATUCTUIECKOM
MOJICJIMPOBAaHUU cucTeM Ha DBM?

7.3. Kakue MeToapl MaTeEMaTHYECKOM CTaTUCTUKU UCIIOIB3YOTCS /ISl aHAJIN3a PE3YJIbTaTOB
MMUTAIIOHHOTO MOJICJIUPOBAHUS CUCTEM?

7.4. Kakoe MeCcTO 3aHUMAOT UMUTAIIMOHHBIE MOJIEIIH P MAITUHHOM CUHTE3€ CUCTEM?
7.5. KakoBa 11e7b OpraHu3aiuy 3aBUCUMbIX UCIIBITAHUN MOJIETH CUCTEMBI

Ha OBM?

8.1. Kakue ocHOBHbIE OJIOKH BBIJIEISIFOTCS PU OCTPOEHUS UEPAPXUUECKON MOJEIU CUCTEMBI?
8.2. Kakue cy1iecTByOT CiocOObI MOCTPOSHUSI MOJCIUPYIOMIUX alropuTMoB Q-cxem”!

8.3. UeM OTIUYAIOTCSI CHHXPOHHBIA U aCHHXPOHHBIA MOJICTUPYIOMIHE anropuT™Mbl Q-cxem?
8.4. B yem cyTh CTpYKTYpPHOTO MOAX0/1a IPU MOJICTHUPOBAaHUY crcTeM Ha 6aze N-cxem ?

8.5. KakoBbl 0COOEHHOCTH HUCIIOJIb30BAHUS S3bIKOB HMUTAI[MOHHOTO MOJIEIMpoBaHus Ha 6a3e N-
cxem ?

8.6. B uem 3akmtouaroTcst ocoOeHHOCTH (hopMaTu3aluy NPOIeccOB (HYHKIMOHUPOBAHUS
cucreM Ha 6aze A-cxem ?

8.7. KakoBO IpeNMyILIECTBO MCIOIb30BaHUS TUIIOBBIX MATEMATUYECKUX CXEM IPU UMUTALIMOHHOM
MOJIETTUPOBAHUS?

9.1. Yto Ha3bIBaeTCst UH(OPMAIIMOHHON MOJAEIBIO CUCTEMBI?

9.7Z. KakoBbI XapaKTEpHBIE YEPThI IBOJTIOIMOHHBIX MOJIEIIEH cCUCTEM?

9.3. Uto Ha3bIBaeTCs TPAKTAOEIBbHOCTHIO MOJIENI CUCTEMBI?

9.4. B uem cyTh ajanTanuy IPUMEHUTENBHO K CUCTEMaM YIPaBICHUS pPa3TIuYHbIMU O0BEKTaMU?
9.5. KakoBa poJib 3TaJJOHHOW MOJIENH B KOHTYPE YIIpaBJIECHUA?

9.6. Kakue Moaenu ncnosbp3yoTcs AJ1s NPUHITHS PEIIEHU?

9.7. Kakue TpeboBaHUs MPEIBABISIOTCA K MOJIETH, peasli3yeMOil B peallbHOM MaciTabe BpeMeHu?

10.1. Kakue ocBoeHue 3Tanbl MOJASTHUPOBAHUS CUCTEMbI MOXKHO BBIJICTUTH?

10.2. Yro npencraBiisitoT co0oi 00Ine mpaBuiia IOCTPOCHHUS B CIIOCOOBI peatn3aliuy MoJemnei
cucrem?



10.3. Kak ocymiecTBisgeTcst mepexo 0T KOHIENTYaIbHOW K MAIIMHHOW MOJIENIA CUCTEMBI?
10.4. Kakue TUIIOBBIE MAaTEMaTUYECKHE CXEMbI MOTYT OBITh UCIIOJIB30BaHBI 7151 (hOpMaIM3aIlin
00BEKTOB MOJEIUPOBAHUS?

10.5. Kakue nuHCTpyMEHTaJIbHBIEC CPEACTBA MOT'YT OBITh BEIOpPAHBI I pealn3aluy Moaenei
00BEKTOB UHPOPMALIMOHHBIX CUCTEM ?



