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1. O0mas XxapakTepuCcTUKA TUCUUIIIHHBI
1.1. Heap AMCHUNUIMHBI M 324a4d AU CIUILIMHBI

Heas aucuunmauHbl — (HOpMUPOBaHHE Yy OOYYAIONIMXCS IMPEICTABICHUS W HABBIKOB
KOMITBIOTEPHOI'0 MaTEMaTHYECKOr0 MOJCIUPOBaHMs pabouuX MPOIECCOB TEXHUYECKHX CHCTEM,
KaK OJHOI'0 U3 OCHOBHBIX COBPEMEHHBIX MHCTPYMEHTOB Pa3pabOTKH U OTIAJAKU aBTOMATHU3HPO-
BaHHBIX U MHTEJUICKTYaJIbHBIX TEXHUUECKUX CPEJICTB U UX CUCTEM YIIPABICHHUS.

1.2. 3agaum AUCHUATLINHBI

3agaum mucuunmiMHbl: ChopMHUpoBaTh Y 00yYaOLIMXCS 3HAHUS, YMEHUS U HAaBBIKM METO/10JI0-
UM U IPAKTUYECKUX PUEMOB KOMITBIOTEPHOTO MOJIEIUPOBAHUS CIIOKHBIX TEXHUYECKUX CUCTEM
C HUCMOJb30BAHUEM NAKETOB IMPHUKJIAAHBIX IMPOrpaMM, HEOOXOTUMBIX JJsl HCIOJIb30BAaHUS B
MPAKTUYECKON JEeSATENIbHOCTH; (POPMUPOBAHNE MPAKTUUECKUX HABBIKOB U YMEHUI NPUMEHEHUs
KOMITBIOTEPHOT'O MOJICTUPOBAHMS Ul PELICHHs 3a/ad HUCCIIEOBAHUS TEXHHUUYECKOro OOBEKTa,
CUCTEMBI, pa3pabOTKH MPOrpaMMbl U METOJIMKU MTPOBEJICHUSI HAYYHOT'O HCCIIE0BAaHNS Ha OCHOBE
YHCJIEHHOI0 3KCIIEPUMEHTA, AJIFOPUTMA €T0 pealu3aluy, perucTpaluy JAHHbIX; CO3/IaHUE yCIIOo-
BUH JUIsI peaju3aluyd BO3MOXKHOCTH Pa3pabOTKH aBTOMATHU3MPOBAHHBIX U MHTEIJIEKTYaJbHBIX
CUCTEM YINPABIEHUS HA OCHOBE MOJEIbHO-OPUEHTUPOBAHHOIO IIPOEKTUPOBAHMS Ui CO3/aHUs
ABTOMATU3UPOBAHHBIX U UHTEIEKTYaJIbHBIX TEXHUUYECKUX CPEACTB B 00JIACTH arpOMHKEHEPUH.

1.3. [IpeameT AUCHUNJIMHBI

Texnonorus CO3aaHusd KOMIIBIOTCPHBIX Moneneﬁ CJIOKHBIX TCEXHHYCCKUX CHUCTEM,
NOJY4YeHUs] aJEKBATHBIX MOJeNiel, OTPaKaloLIMX IOBEJCHHE TEXHUYECKOT0 OO0beKTa Ipu
HN3MCHAIOMUXCA YCIIOBUAX OKPY)KaIOHICI\/II Cpe)II)I; MCTOHOJIOTHA MPOBCACHUA HAYYHBIX UCCICOO-
BaHUI HAa OCHOBE KOMIIBIOTEPHBIX MOJIeNIell TEXHUYECKUX CUCTEM; WHCTPYMEHTHI pa3paboTKH U
OTJIagKHA MOJEJIEH.

1.4. MecTto y4yeOHo#i tucuuniimabl B cTpyktype OIIOII BO

Hucuumnuza b1.B.03 «KoMnbroTepHoe MOJETUPOBAHME TEXHHUYECKUX CHCTEM» OTHO-
CUTCS K 4acTH o0Opa30BaTeNbHON MpOorpaMMbl, (OpMHUPYEMOH ydacTHUKaMH 00pa3oBaTelbHBIX
OTHOIIEHUH, 0JIoKa 1 «J{MCIMITUHED.

1.5. B3aumocBs3b ¢ APYrMMH JUCHUILIHHAMHA

Hucuunnuna b1.B.03 «KomnbrorepHoe MoieTupOBaHNE TEXHUUECKUX CUCTEM) SIBIISIETCS
pasButieM aucuuiuinHbel 51.0.01 «MeTogoa0rust 1 METO/IbI UCCIIEOBaHUS B MPO(eCcCHOHAIIb-
HOU JIeATEeTFHOCTHY U OCHOBOH ISl M3ydeHus Takux auciurummH, kak b1.B.01 «Pa3paboTtka aB-
TOMAaTU3UPOBAHHBIX CUCTEM YIpaBICHHUS TEXHUYECKUMHU cpencTtBamuy», b1.B.05 «becniunoTHbie
neratenbHble  anmapate», b1.B.04 «TexHuueckue cpeacTBa TOYHOTO — 3E€MIICIACTHSY,
b1.B./12.02.01 «Pobororexnuka», b1.B./13.02.02 «MexaTpoHHbIE CUCTEMBI yIpaBieHus». Pa-
Oouas mporpamMma SIBISI€TCSI 0a30BBIM METOAMYECKUM JIOKYMEHTOM, COOTBETCTBYIOIIUM TpPeOO-
BaHMsIM DenepalbHOrO TOCYAapCTBEHHOT0 00pa30BaTEeIbHOTO CTaHAApPTa, YIYUTHIBAOIIUM CIIe-
UKy 00ydeHHs] 00yJarolUXCcs MO HAMPABICHUIO TIOJTOTOBKHA MaruCTPaHTOB HampaBlIEHHO-
CTU «ABTOMATU3UPOBAHHBIE U UHTEIJIEKTYaJIbHbIE TEXHUYECKHUE CPEJICTBAY.
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2. [lnanupyembie pe3yJabTaThl 00YUEeHHUsI O JUCIUIJINHE

KomMmnerennus

NuaukaTop 10CTHKEHUS] KOMIIETEHIUH

Kon

Coaep:xkanue

Kon

Coaep:xanue

I1K-4

CriocobeH pa3pabaTbiBaTh aBTOMaTH3HPO-
BAaHHBIC CUCTEMbI YIIPABJICHUA TCXHUYCCKUMU
CpeacTBaM U KOMIBIOTEPHBIC MOACIIN SABJIC-
HHH, 00BEKTOB U CHCTEM

32

COBpeMeHHHC METOAbI MATEMATHUYCCKOI'O
MOACINPOBAaHUA, B TOM YUCJIC UMHUTALIMOHHO-
To, pa60q1/1x MpOoHeCCOB TCXHUYICCKUX 00BEK-
TOB U CUCTEM C HUCIIOJIb30BAHHUEM ITaKETOB
MPUKIIAAHBIX IIPOTpaMM, METOAbI PCIHICHUS
3a1a4 1 CITIOCOOBI OIICHKHU TOYHOCTH PCIICHUA

V2

Peanu3oBbIBaTh COBPEMEHHBIE METO/IbI MaTe-
MaTUYECKOr0 MOJICIIUPOBAHUS Pab04UX MPO-
LIECCOB TEXHUYECKUX OOBEKTOB U CHCTEM C
HCIIOJIh30BAHMUEM MTAKETOB MPUKJIATHBIX MTPO-
IpaMM, BBITOJIHATE OIICHKY TOYHOCTH PE3yJib-
TaTa U IPEACTABIATh PE3yJIbTaThl BHIIIOIHEH-
HOW pabOTHI

V3

Co31aBaTh KOMITBIOTEPHBIE MOJIEIN OT/IEIb-
HBIX PabOYMX MPOLECCOB WM TEXHHYECKOTO
00BEKTa B [IEJIOM C YYETOM MPUHIUIIOB H
ocobeHHocTel paboThl

H2

COS,Z[&HI/IG " OTJIaZIka KOMIIBIOTCPHBIX MOJC-
Jeu pa60q1/1x MpOoHEeCCOB TCXHUYICCKUX 00BEK-
TOB U CUCTEM, OTHOCAIIUXCA K HpO(bI/IHIO JCs-
TEJIBHOCTH, B IIPUKIIAAHBIX IIPOTPaAaMMHBIX
IMaKETaX UMUTAIIMOHHOI'0 MOACIIMPOBAHUA

3. O0béM QMCUUIIMHBI M BUABI padoT
3.1. Ounas ¢popma o0yueHus

IMoka3aresnun CeM2e “IP | Beero
OO6mmas Tpya0éMKOCTb, 3.€./9 4]144 4144
OO0m1as KoHTaKTHas paboTa, 4 36,75 36,75
OO6m1as camocTosATeNbHAs padoTa, 4 107,25 107,25
KonTakTHas paboTa mpu MpoBeIeHUU YUEOHBIX 3aHITHIA, B T.4. (1) 35,75 35,75
JIEKIIUU 12 12,00
nabopaTopHbIE - -
B T.4. MPAKTHYECKAsl MOJATOTOBKA - -
MPaKTUYECKUE 22 22,00
B T.4. IPaKTHYECKas MOJATOTOBKA - -
WHIMBUTyaTbHBIC KOHCYJIBTAIMN TIPH BBITIOJTHEHUH KYPCOBOTO MPO- - -
eKTa
WHAMBUYyaJIbHbIE KOHCYJIBTALIUK ITPH BBIIOJHEHUH KYPCOBOU pabOThI 1,75 1,75
CamocrosiTenpHas padoTa MpH MPOBEJCHUN YUeOHBIX 3aHATUH, U 68,05 68,05
KonrakTHass pa®oTa Tpu NPOBEJCHHM TNPOMEKYTOYHOH AaTTECTAIlUH 100 100
oOyuaromuxcsl, B T.4. (1) ’ ’
TPYIIIOBBIE KOHCYJIBTAIIMH 0,50 0,50
KYPCOBOM IPOEKT - -
KypcoBas paboTa 0,25 0,25
3a4er - -
3a4eT C OLUEHKOU - -
3K3aMEH 0,25 0,25
CamocTrosTeapHas padoTa Ipy MPOMEKYTOUYHOM aTTECTAINH, B T.4. (4) 39,20 39,20
BBITIOJTHEHHE KYPCOBOT'O MTPOEKTa - -
BBITIOJITHEHHE KYPCOBOH paOOThI 21,45 21,45
MOJITOTOBKA K 3a4YETY - -
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IMOAT0TOBKA K 3a4YCTy C OLICHKOH

MOATrOTOBKA K 9K3aMEHY 17,75 17,75
dopma NPOMEKYTOUHOM aTTeCTaluu 3ammMTa | 3almTa
KYpPCOBOM | KypCOBOM
paboThl, | paboTHI,
9K3aMeH | JK3aMeH
3.2. 3aounas ¢opma o0y4eHus:
IMoka3zarenu K)épc Bcero
OO6m1as TpyaJ0€MKOCTb, 3.€./9 4/144 4/144
OOGm1as KOHTaKTHAs padoTa, 4 14,75 14,75
OO0m1as caMoCTOsTelIbHAs padoTa, 4 129,25 129,25
KoHTtakTHas paboTa npu MpoBeJICHUN YY€OHBIX 3aHATHH, B T.4. (1) 13,75 13,75
JIEKIIAU 4 4,00
71a00paTOpHBIE - -
B T.4. IPAKTHYECKas MOITOTOBKA - -
MPAKTUYECKHUE 8 8,00
B T.4. IPAKTHYECKas MOJITOTOBKA - -
WHAVBUIYaIbHBIC KOHCYIBTAIUU MIPH BBHITIOTHEHUH KYPCOBOTO MPO- -
eKTa )
WH/IMBUAYAJIbHBIC KOHCYJIBTAIIMH ITPH BBIMIOJIHEHUH KYPCOBOW PabOTHI 1,75 1,75
CamocrosiTenpHas padoTa IpU NPOBEICHUH YICOHBIX 3aHATHH, U 85,65 85,65
KontakTtHass paGoTa mpu NpPOBEAECHUM NPOMEXKYTOUHOW AaTTECTAlUU 1,00 100
oOyyJaronuxcs, B T.4. (4) '
TPYIIIOBBIE KOHCYJIBTAIINN 0,50 0,50
KYPCOBOW IPOEKT - -
KypcoBasi pabota 0,25 0,25
3a4er - -
3a4eT C OLIEHKOU - -
JK3aMeH 0,25 0,25
CamocTosaTenpHas padoTa Ipu MPOMEKYTOUHOM aTTeCTaIly, B T.4. (1) 43,60 43,60
BBINOJIHEHHE KYPCOBOTO MIPOCKTA - -
BBITIOJTHEHHE KYPCOBOM pabOThI 25,85 25,85
MIOJITOTOBKA K 3a4ETy - -
MOATrOTOBKA K 3a4€TY C OLEHKOMN - -
MOJITOTOBKA K 9K3aMEHY 17,75 17,75
dopma NPOMEKYTOUHON aTTECTALUN 3ammra 3amura
KYpCOBOM | KypcOBOit
pabotbl, | paboTshl,
9K3aMeH | 9K3aMeH
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4. Conep:xxanme TUCHUATIIAHBI
4.1. Conep:xaHue TMCUMIJIMHBI B pa3pe3e pa3/ieJioB U MOAPa3iesioB

Pa3gen 1. CoBpeMeHHOe KOMNBbIOTEPHOE MO/IeJIMPOBaHUE B HayKe W TexHHKe. Mo-
eIbHO-OPHEHTHPOBAHHOE NTPOEKTHPOBAHME.

[Mogpazaen 1.1. MonensHO-OpUEHTHPOBAHHOE MPOeKTHpoBaHUE. CHCTEMHBIN TOIXO0 B
MOJICJIMPOBAHUH TEXHUYECKUX CUCTEM.

ConeprkaHuie M 3a1a4d Kypca, ero 3HaueHHe, CBsA3b ¢ NpyrumMu aucuuruimHamu. CoBpe-
MEHHOE KOMITBIOTEPHOE MOJIEIMPOBAHUE B HAYKE M TEXHUKE. MOJIeIbHO-OpUEHTHPOBAHHOE TPO-
extupoBanre. OcHOBHBIE TOHATHS. CHCTEMHBIN IMOAXO0J B MOJCIMPOBAHUHM TEXHUYECKHUX CH-
creM. Onpenenenus. [IpuHIMITBEI CHCTEMHOTO MOJIXOAA.

Marematuueckoe moaenupoBanue. [IpaBuna, stanel. CTpyKTypa MaTeMaTU4eCcKoOnl MoJjie-
mu. CBoifcTBa maremaTnueckux mojeneil. Llenn mopenupoBanus. Knaccuduxanus. Ilposepka
NPaBWIHHOCTH MaTeMaTHUECKUX COOTHOIIEHUH. OOmre TpeOoBaHUS U PEKOMEHIAINH TTPH MO-
JIeTUpOBaHUU. MeTOo/bl peLIeHUs MaTeMaTHUYECKUX 3a/1ad.

[Moxpaznen 1.2. UMUTaIMOHHOE MOJICTUPOBAHUE TEXHUICCKIX CUCTEM.

[ToHATHS UMUTALMOHHOTO MojenupoBanus. JloctonHcTBa U HenoctaTku. Iloaxonel umMu-
TAIMOHHOTO MoJienupoBaHus. OCOOEHHOCTH UMHUTAIMOHHOTO MOJICTHPOBAHUS TEXHUIECKUX CH-
creM. CBoiicTBa Mozenel u kiaccupukanus. IMUTalMOHHOE MOJIETMPOBaHHUE CIIy4YailHbIX MpO-
ueccoB. Meroa MonTte-Kapiio.

Pasnen 2. ABToMaTH3HPOBaHHOE MO/ICJINPOBAHNE TEXHHYECKHX 00BEKTOB H CHCTEM.
HNucTpymMeHTaIbHBIE CPEACTBA MOEIHPOBAHMS.

ITonpasnen 2.1. UHCTpyMeHTalIbHBIE CPEACTBA MOJCIIUPOBAHMS.

@DaKTopbl, CIOCOOCTBYIONIME BHEAPEHUIO CHCTEM aBTOMATH3WPOBAHHOTO MOJIEIHPOBA-
HUs1. OCOOEHHOCTH COBPEMEHHBIX CUCTEM aBTOMATHU3UPOBAHHOI'O MOJEIMPOBaHUSA. MHOroypoB-
HEBOE MOJICIIMPOBAHUE TEXHUUYECKUX cHcTeM. CTPYKTypa CHCTEMBI aBTOMAaTH3UPOBAHHOTO MO-
nenupoBaHus. @opMbl rpauueckoro npeacTaBieHuss UHGOPMAIMKM O MOJICIUPYEMON CHCTEME.
3amaun rpaduueckoro WHTEpdeiica CHCTEMbl aBTOMAaTU3UPOBAHHOTO MozenupoBanus. OcoOeH-
HOCTH SI3bIKOB MOJIeTIMpOoBaHus. THCTpyMeHTaIbHbIE CpeacTBAa MOICIUPOBAaHUS. XapaKTepUCTH-
KA MaTeMaTHYeCKOTO 00ECIeYeHUs] CUCTEMbl aBTOMATU3UPOBAHHOTO MOJICITMPOBAaHUS. MeTOo b
MOCTPOCHUS MOETUPYIOIUX HporpaMM. [IpuMepsl cucTeM aBTOMAaTU3MPOBAHHOTO MOIEIUPO-
BaHUS U UX Ha3HAUCHHE.

[Mompasmen 2.2. TexHOIOTHS MOICTUPOBAHUS TUHAMHYECKUX MPOIIECCOB.

[Tporpammuas cpega Mathlab. OcHoBHBIE BO3MOXHOCTH. OCHOBBI MATPUYHBIX OIIEPAITHIA
B Mathlab. Simulink Bo3sMoXHOCTH U CTpYKTYpBI NTakeTa. Haznauenue u coctaB 6a30BOro makera
Simulink. IMpwaIHIE NocTpoeHus Moaeneit B Simulink. Beibop MeTona pemeHust CUCTeM ypas-
HeHuid. Hactpoiika mapameTrpoB pemarens. CrocoObl BBOAAa HMCXOIHBIX JaHHBIX B MOJIEINb
Simulink. Peructpanus curnanos. IIpeacraBinenue pe3ynbTaToB MojnenupoBaHus. Cpeactsa
agaimsa B Simulink. Omiaaka monenu B Simulink. Co3manue noacucrem B Simulink. Penrenne
cucreM auddepeHnnanbHeix ypaBHeHui B Simulink. Pemenne cucreM nmHeHHbIX anreOpande-
CKHX ypaBHeHHUH B Simulink.

[Tonpaznen 2.3. TexHonorust Gu3NYECKOr0 MyJbTUAOMEHHOTO MOJEIMPOBAHUS CIIOKHBIX
TEXHUYECKHX CHCTEM.

Hasnauenue u BO3MOXKHOCTH Taketa Simscape. OCHOBHBIE OJOKM Takera Simscape
Foundation, Ha3HayeHHe W TpUMEHEHHE. TEXHOJOTHS MOJICITUPOBAHHS C IMOMOIIBIO ITaKeTa
Simscape Foundation. OcHoBHbIe O650kH maketa Simscape Fluid. TexHonorust MoenupoBaHus ¢
nomoIipio makera Simscape Liquid. OcHoBHble Oiioku makera Simscape Drivline. TexHomorus
MOJICIIMPOBAHMs C MOMOIIBbI0 makera Simscape Drivline. OcHoBHBIE OJIOKM TakeTa Simscape
Multibody. TexHonorus MojenupoBaHus ¢ MOMOIIBIO nakera Simscape Multibody. Mcnonb3o-
Banue 3D moneneii B Simulink. OcHoBHBIE O510KM makeTa Simscape Power Systems. TexHonorus
MO/JICJIIMPOBAHMSI C MMOMOIIIBIO nakera Simscape Power Systems. [IpiMeHeHHe TaTYNKOB M BHIBOJT
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UHpOpPMALIMU O MOJETHN Ha OCHOBe Simscape. Peructpanus u aHaiau3 pe3yjabTaToB ¢ IOMOIIbIO
Simscape Mechanics Explorer.

Paznen 3. ABTOMaTH3alusA ¥ ONTHMHU3AIMS MOIETHPOBAHHS.

[Mompasmen 3.1. ABTOMaTH3aIMs MPOBEJACHUS YHCICHHOTO UMUTAIIMOHHOTO SKCIIEPUMEH-
Ta.

CyTbh TEXHOJOTMM aBTOMAaTH3UMPOBAHHOTO HccienoBaHusi oobekta B Mathlab. Crioco6sl
perucTpanyy pe3yabTaToB MMHUTALMOHHOIO MojenupoBaHus. lIpumeHeHue pacmpeeneHHbIX
BBIYUCIICHUH MTPH UMUTAMOHHOM MoJienpoBaHu. [lakeTHas 00paboTKa CUTHAIOB TaTYNKOB.

IMonpasnen 3.2. OTnagka ¥ ONTUMU3ALMS MOIECTHUPOBAHUS.

Hactpoiika u oTiagKa JUHAMHYECKHX MOJENed. ABTOMATH3AIUS YUCICHHOTO HMHUTAIIH-
oHHoro 3kcniepumenta B Matlab. ITon6op u ontumusanus napamerpos moaenu Simulink.

4.2. PacnipenejieHne KOHTAKTHOI U CAMOCTOATEILHOM PadoThI MPH MOATO0TOBKE K 3aHATH-
SIM 110 TO/APa3aeiaM

4.2.1. Ounas ¢opma o0yueHus

KonTakTHas padora
Pazpnensl, moapasnesibl AMCHUILNIMHBI exunn | JI3 3 Cp
Paznen 1. CoBpeMeHHOE KOMIIBIOTEPHOE MOJEINPOBAHUE B
HayKe U TexHUKe. MoJeabHO-OpUEHTUPOBAHHOE MPOEKTHU- 2 2 4
pOBaHUe.
[Togpaznen 1.1. CoBpeMEHHOE KOMIIBIOTEPHOE MOACIHPO-
BaHME B HAyKE U TEXHUKE. MOJEIBbHO-OPUEHTHUPOBAHHOE 1 — 1
IPOEKTHUPOBAHUE.
[Tonpaznen 1.2. UMuTainoHHOE MOJIENMPOBaHUE TEXHUYE- 1 2 3
CKUX CHUCTEM.
Pa3znen 2. ABTOMaTH3MpoBaHHOE MOJIEIMPOBAHUE TEXHUYE-
CKHX OOBEKTOB M CHCTeM. MIHCTpyMeHTaIbHbIE CPEICTBA 8 16 24
MOJIETTUPOBAHUSL.
[Tonpaznen 2.1. HCTpyMeHTanbHBIE CPENCTBA MOAEIUPO- 5 5 4
BaHUSI.
[Tonpaznen 2.2. TexHosorus MOJENIUPOBAHMS AMHAMMYE- 3 4 7
CKHX MPOIIECCOB.
[Mogpasznen 2.3. TexHomorust (GpU3NYECKOr0 MYJIbTHIOMEH- 3 10 13
HOT'O MOJIEJIMPOBAHHUS CIOXKHBIX TEXHUUECKHX CUCTEM.
Paznen 3. ABTOMaTH3a1MA U ONTUMU3ALUSA MOJICTUPOBAHMS. 2 4 6
[Mogpasnen 3.1. ABTOMaTH3a1Msl IPOBEACHUS YUCIEHHOTO 1 2 3
MMUTAIMOHHOT'O 3KCIIEpUMEHTA.
[Toxgpaznen 3.2. Otnanka 1 ONTUMM3ALMS MOJACITUPOBAHUS. 1 2 3
Bcero 12 - 22 34
4.2.2. 3aounas popma o0yueHust
KonrakTHas pabora
Pasnenbl, moapasaesbl AUCHUNIMHBI Cp
JeKIMHU | I3 m3
Paznen 1. CoBpeMeHHOE KOMIIBIOTEPHOE MOJEIMPOBAHUE B
HayKe M TeXHHKE. MOICIbHO-OPHEHTHPOBAHHOE MPOEKTHU- 0,5 — 10
pOBaHHeE.
[Togpaznen 1.1. CoBpeMeHHOE KOMIBIOTEPHOE MOIEIUPO-
BaHUE B HayKe U TEXHHUKE. MOEIbHO-OPHUEHTHPOBAHHOE 0,2 — 4
IPOEKTHUPOBAHUE.
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[Tonpaznen 1.2. UMuTaninoHHOE MOJIETMPOBAHIE TEXHHYE- 03 - 6
CKHUX CHUCTEM. !

Pasnen 2. ABTOMaTu3upoBaHHOE MOJICTHUPOBAHUE TEXHUYE-

CKHX 00BEKTOB U cucTeM. IHCTpyMeHTalbHBIE CPEICTBA 3,0 6.0 60
MOJICJTUPOBAHUSI.

[Tonpaznen 2.1. MHCTpyMEHTaNbHBIE CPEACTBA MOJIEIUPO- 10 2 20
BaHUS. '

[Togpaznen 2.2. TexHomoruss MoAECIUPOBAHUS JUHAMHYE- 10 2 20
CKHX IIPOLIECCOB. '

[Toapaznen 2.3. TexHonorus ¢Gu3HUECKOTr0 MYJIBTHIOMEH- 10 2 0
HOT'O MOJICJIMPOBAHUSI CIOKHBIX TEXHUYECKUX CUCTEM. '

Paznen 3. ABromaTuzanus 1 ONTUMHU3ALUS MOACIUPOBAHUS. 05 2 14
[Tonpaznen 3.1. ABromMaTu3anusi MPOBEIEHUS YUCIEHHOTO 03 1 8
MMHTAIMOHHOTO SKCIIEPUMEHTA. ’

[Tongpaznen 3.2. Otiaaka 1 ONTUMHU3ALMS MOACITUPOBAHUS. 0,2 1 6
Bcero 4 8 84

4.3. IlepeyeHb TeM M Y4eOHO-METOAMYECKOr0 odecrevyeHHs A1 CAaMOCTOSITeJIbHOIH padoThl

00yyarImmuxcs
No O0BEM, U
/1 Tema caMOCTOATENBHON PabOThI VyebHOo-MeToaruecKoe o0ecreueHre (opma 00yyeHms
OYHas | 3a04Has
Iompazmen 1.1. CoBpeMeHHOE KOMITBIOTEPHOE MOJICTTUPOBAHUE B HAYKE U TeXHUKE. MOJIEBEHO- 1 4
OpUCHTHPOBAHHOE MPOCKTUPOBAHHE.
1. CoBpeMeHHOe KOMIBIOTEpHOE Moje- | 1. MeTomonorus W METOABl HCCIICIOBAHHS.
JTUPOBaHHE B HAayKe M TEXHHWKe. Mo- | AHaNW3 JaHHBIX U MOJICIIMPOBAHUE : YIeOHOE
JISIIEHO-OPUCHTUPOBAHHOE TIPOCKTUPO- | mocodue / A.B. XuMueHko,
Banue. OcHoBHble ToHATHA. Cucrem- | B.M. OpobuHCcKui, 1.B. Backakos,
HBIN ITOX0J] B MOJACIHPOBAaHNH TexHU- | B.A. ['yneBckwid, B.B. Octpuxos,
geckux cucreM. Omnpenenenus. [Ipun- | E.C. Cxkpemmank. — Boponex : ®I'BOY BO
LMAIIBI CUCTEMHOTIO ITOAXO0/1A. Boponexckuit [AY, 2024. — 266 c. 0,5 2
2. KoMnbproTepHOE MOJETMPOBAaHHE TEXHHUYE-
CKHUX CHUCTeM : ydeOHOe mocobue / A. B.
Xumuenko, H. . Mumenko. — CaparoB :
By3oBckoe obpazoBanue, 2021. — 165 ¢. —
ISBN  978-5-4487-0794-0. —  URL:
https://www.iprbookshop.ru/110116.html
2. MartemaTudeckoe MonenupoBanue. | 1. MeTomomoruss @ METOIBl HCCIICHOBAHUS.
IIpaBmna, stanmel. CTpykTypa MareMa- | AHANW3 JaHHBIX U MOJICIIMPOBAHUE : YIeOHOE
THYecko Mozpenu. CBoMcTBa MareMa- | rmocoodue / A.B. XumMueHKo,
tnaeckux moxened. Llemm momemmpo- | B.U. OpoOuHCKwHiA, N.B. backaxos,
Banus. Kiaccuuranms. IIposepka | B.A. I'yneBckwid, B.B. Octpuxos,
npaBUIbHOCTH MaTeMaTudeckux cooT- | E.C. Ckpeimuuk. — Boponex : ®I'bOY BO
HoureHnid. OOmue Tpeboanust u pe- | Boponexckuii [AY, 2024. — 266 c. 0,5 2
KOMCHIOAIIUU npu MOJCIUPOBAHNH. 2.KOMHBIOTepHOC MOJCIMPOBAHNE TCXHUYC-
Mertonpl pelieHHs MaTeMaTH4ecKHX | CKHX cHcTeM : ydeOHoe mocobue / A. B.
3a1a4. Xumuenko, H. M. Mumenko. — Capatos :
BysoBckoe obpazoBanue, 2021. — 165 ¢. —
ISBN  978-5-4487-0794-0. —  URL:
https://www.iprbookshop.ru/110116.html
[Moapaznen 1.2. UMuTaniioHHOE MOAEIUPOBAHUE TEXHUUECKUX CUCTEM. 3 6
3. | [loHATHS WMHUTAIIMOHHOTO MOIENUpo- | 1. MeTomonoruss U METOABl HCCIEIOBAHUS.
BaHUS. JOCTOMHCTBA ¥ HEIOCTaTKH. | AHAIU3 JTAaHHBIX ¥ MOJICIUPOBAHUE : yU4eOHOE 15 3

Toax0/1pl UMHUTALUMOHHOTO MOJIEITUPO-
BaHusa. OCOOEHHOCTH WMHTAILMOHHOTO

A.B. XumMuenko,
1.B. backaxos,

mocobue /
B.1. OpoOuHckuid,



https://www.iprbookshop.ru/110116.html
https://www.iprbookshop.ru/110116.html
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No O0BEM, U
/1 Tema caMOCTOATENBHON PabOTEI VyebHo-MeToaruecKoe 00eceueHue (opma 00yyeHus
OuHas |3a04Has
MOJIEIUPOBaHUs TeXHUYeCKUX cucteM. | B.A. I'yneBckuid, B.B. Octpuxos,
E.C. Cxpemmank. — Boponex : ®I'BOY BO
Boponexckuit [AY, 2024. — 266 c.
2. KoMnproTepHOE MOJETMPOBAHHE TEXHHUYE-
CKHUX cucTeM : ydyeOHoe mocobme / A. B.
Xumuenko, H. 1. Mumenko. — CapatoB :
By3oBckoe obpaszoBanue, 2021. — 165 ¢. —
ISBN  978-5-4487-0794-0. —  URL:
https://www.iprbookshop.ru/110116.html
4. | CpoiicTBa Mojeneii u knaccupukanus. | 1. Merogonoruss U MeETOJbl HCCIIETOBaHUS.
HiMuTanimoHHOE MOJIENTMpPOBaHUEe CIy- | AHaJIM3 JaHHBIX U MOZEIMPOBAaHHUE : y4eOHOE
yaliHBIX mpoueccoB. Meron MonTte- | mocobue / A B. XumueHko,
Kapmo. B.U. Opobunckwit, N.B. backakos,
B.A. T'ynesckuii, B.B. Octpuxos,
E.C. Cxpemauk. — Boponex : ®I'bBOY BO
Boponexckuit [AY, 2024. — 266 c. 15 3
2. KommproTepHoe MOJEIMPOBAHHE TEXHUYE-
CKHUX cucTeM : ydyeOHoe mocobme / A. B.
Xumuenko, H. 1. Mumenko. — CapatoB :
By3oBckoe obpazosanue, 2021. — 165 ¢. —
ISBN  978-5-4487-0794-0. —  URL:
https://www.iprbookshop.ru/110116.html
IToapasnen 2.1. UHCTpyMeHTaIbHBIE CPEJICTBA MOJISTUPOBAHUSI. 4 20
5. | dakropsl, cnocobcTBytomue BHenpe- | 1. Meromonoruss M METOABI HCCIEIOBaHHUS.
HUIO CHCTEM aBTOMAaTH3MPOBAHHOIO | AHaJM3 JaHHBIX U MOZEIMPOBAaHHUE : yueOHOe
MoenupoBanust. OcoOeHHOCTH coBpe- | mocodue / A.B. XumueHko,
MEHHBIX CHCTEM aBTOMaTH3upoBaHHO- | B.M. OpoOuHCKUH, N.B. backakos,
ro mozaenuposanus. MHoroyposHeBoe | B.A. I'yneBckuid, B.B. Octpuxos,
MojenupoBanue TexHuueckux cucreM. | E.C. CkpeinmHuk. — Boponex : ®I'bOY BO
Crpykrypa cucTeMbl aBTOMaTu3upo- | Boporexckuit [AY, 2024. — 266 c. 2,0 10
BaHHOTO  MopenupoBaHus. @opmel | 2. KoMmbloTepHOE MOJASTHPOBAHUE TEXHHYE-
rpadUYeckoro TpEACTaBICHUS WH- | CKHX CHCTeM : ydeOHoe mocobme / A. B.
dhopmarnm 0 mMozenupyeMoi cucreme. | Xumdaenko, H. M. Mwumenko. — CapatoB :
B3amaun rpaduueckoro wuHTepdeiica | ByzoBckoe obpazosanue, 2021. — 165 ¢. —
CHUCTEMbI aBTOMAaTH3HUpOoBaHHOTO Moje- | ISBN 978-5-4487-0794-0. — URL:
JIUPOBAHUSI. https://www.iprbookshop.ru/110116.html
6. OCOOCHHOCTH SA3BIKOB MOACIUPOBaHUs. | 1. MeTOmOIOrusT M METOABI HCCIICIOBAHUS.
WHcTpyMeHTanbHBIE CpeAcTBa Moje- | AHaiIM3 JIaHHBIX U MOZEIMPOBAaHHUE : y4eOHOe
JUpOBaHUs. XapaKTCPUCTUKHU MaTreMa- | mocoowue / A.B. Xumuenko,
THYECKOro obecneuyenust cucreMsl as- | B.M. OpoOuncknii, N.B. backakos,
TOMAaTU3UPOBAHHOTO MoaenupoBaHus. | B.A. I'yneBckuid, B.B. Octpuxos,
Metoas! noctpoenuss moaenupytomux | E.C. Ckpeinauk. — Boponex : ®I'bOY BO
nporpamm. [Ipumepsl cucteMm aBroma- | Boponexckuii [AY, 2024. — 266 c. 2,0 10
TH3HPOBAHHOIO MOJCIUPOBaHUS M MX | 2. KOMIBIOTepHOE MOJSIMpPOBaHUE TEXHHYE-
Ha3HAuCHHE. CKHX cucTeM : ydeOHoe mocobme / A. B.
Xumuenko, H. . Mumenko. — CaparoB :
By3oBckoe obpaszoBanue, 2021. — 165 ¢. —
ISBN  978-5-4487-0794-0. —  URL:
https://www.iprbookshop.ru/110116.html
Ionpasnen 2.2. TexHOIOTHsI MOJICIUPOBAHMS JTUHAMUYECKUX MTPOLIECCOB. 7 20
7. | IlporpammHas cpena Mathlab. OcuoB- | 1. MeTtomonoruss ¥ METOABI HCCIIEIOBaHMUS.
Hble BO3MOXHOCTH. OCHOBBI MaTpuy- | AHaJIM3 JIaHHBIX U MOZEJIMPOBAHHUE : Y4eOHOE
HbIX omnepauuii B Mathlab. Simulink | nmoco6ue / A .B. XumueHko,
BO3MOXKHOCTH H CTPYKTypsl maketa. | B.M. OpoOuHCKUH, N.B. backakos, 20 5

Hasnauenwne u cocraB 0a30BOro mnakera
Simulink. CriocoObl BBOJa HMCXOIHBIX
ITaHHBIX B MoAenb Simulink.

B.A. T'ynesckuii, B.B. Octpuxos,
E.C. Cxpbmauk. — Boponex : ®I'bBOY BO
Boponexckuit [AY, 2024. — 266 c.

2.Simulink User’s Guide. MathWorks:



https://www.iprbookshop.ru/110116.html
https://www.iprbookshop.ru/110116.html
https://www.iprbookshop.ru/110116.html
https://www.iprbookshop.ru/110116.html
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/1 Tema caMOCTOATENBHON PabOTEI VyebHo-MeToaruecKoe 00eceueHue (opma 00yyeHus
OYHas |3a0yHas
Documentation R2024a. MathWorks,
2024. — 4850 p. — URL: [https: //ch.
mathworks.com/help/pdf_doc/simulink/
simulink_ug.pdf
8. | Perucrpaums curnanos. Ilpeacrasie- | 1. KomMmbloTepHOE MOJACIMpPOBAaHUE TEXHHYE-
HHE pEe3yJbTaTOB  MOJCIMPOBAHMWS. | CKUX CHCTeM : ydeOHoe mocobue / A. B.
Cpenctra ananmmza B Simulink. Otman- | Xumdaenko, H. . Mumenko. — CapatoB :
ka monenu B Simulink. Co3nanue nox- | Bysosckoe obpasoBanue, 2021. — 165 ¢. —
cucteM B Simulink. ISBN  978-5-4487-0794-0. —  URL:
https://www.iprbookshop.ru/110116.html 2,0 5
2.Simulink User’s Guide. MathWorks:
Documentation R2024a. MathWorks,
2024. — 4850 p. — URL: [https: //ch.
mathworks.com/help/pdf_doc/simulink/
simulink_ug.pdf
9. | Ilpuanuner moctpoeHus Mmoxened B | 1. KommbroTepHOe MoJenupoBaHHE TeXHHUE-
Simulink. Pemenue cucrem mudde- | ckux cuctem : yuebHoe mocobue / A. B.
peHIManbHEIX ypaBHeHud B Simulink. | Xumuenko, H. M. Mumenko. — Capatos :
Pemenne cucrem nmHeHHBIX anreOpa- | ByzoBckoe obOpasoBanme, 2021. — 165 ¢. —
nueckux ypaBHenuid B Simulink. Bei- | ISBN  978-5-4487-0794-0. —  URL:
6op Meroma pereHUs] cucteM ypasae- | https://www.iprbookshop.ru/110116.html
uuii. Hactpoiika napamerpoB pemare- | 2. Korkun, I'. JI. KomnberoTepaoe mopaenupo- 30 10
TSl BaHUE (DU3UYECKUX IPOIIECCOB C UCIOJIb30Ba- '
HueM MATLAB : yue6noe nocodbue / I'. JI.
Kotkumn, JI. K. Tlonos, B. C. Uepkacckuii. —
2-e m3n. — HoBocubupck : HoBocuOupckwuii
rocynapcTBeHHbIl yHuBepcurer, 2017. —
203 c. — ISBN 978-5-4437-0608-5. — URL:
https://www.iprbookshop.ru/93459.html
Monpazznen 2.3. Texnonorust Gu3N4ecKOro MyJIbTHIOMEHHOTO MOJICITUPOBAHMS CIIOXKHBIX TEX- 13 40
HUYECKHUX CHCTEM.
10. | Hasnauenne u Bo3MOxHOcTH mnakera | 1. KommbloTepHOe MopenupoBaHWE TeXHHYE-
Simscape. OCHOBHBIE OJIOKM TIaKeTa | CKHX CHCTeM : ydeOHoe mocobme / A. B.
Simscape Foundation, nHaswauenwe u | Xumuenko, H. M. Mumenko. — Caparos :
npuMmenenue. TexHonorust Moaenupo- | BysoBckoe obpasoBanue, 2021. — 165 ¢. —
BaHUS C moMompl0 makera Simscape | ISBN 978-5-4487-0794-0. — URL:
Foundation. https://www. iprbookshop.ru/ 110116.html 2,5 7
2.Simscape Users Guide. Math Works: Doc-
umentation R 2024a. MathWorks, 2024. —
1134 p. URL: https://ch.mathworks.com
/help/pdf_doc/physmod/simscape/simscape_u
g.pdf
11. | OcHoBuble Omoku makera Simscape | 1. KommbioTepHoe MopenupoBaHHE TeXHHYE-
Fluid. TexHomoruss MopmenupoBaHUs C | CKHX cHcTeM : ydeOHoe mocobme / A. B.
nomompo makera Simscape Liquid. | Xumuenko, H. Y. Mumenko. — Capatos :
OcHoBuble 0OJ70ku makera Simscape | By3oBckoe obpasoBanue, 2021. — 165 ¢. —
Drivline. Texnosnorus mozaenupoBanusi | ISBN 978-5-4487-0794-0. — URL:
¢ momoIreio makera Simscape Drivline. | https://www.iprbookshop.ru/110116.html 3,0 10
2.Simscape Users Guide. Math Works: Doc-
umentation R 2024a. MathWorks, 2024. —
1134 p. URL: https://ch.mathworks.com
/help/pdf_doc/physmod/simscape/simscape_u
g.pdf
12. | OcHoBHble Onoku makera Simscape | 1. KommbloTepHoe MopenupoBaHUE TeXHHYE-
Multibody. TexHomoruss MonenupoBa- | CKHX cucTeM : ydeOHoe mocobue / A. B. 30 10

HUS C TIOMOINBIO TMakeTa Simscape
Multibody. Mcnons3oBanune 3D moze-

Xumuenko, H. . Mumenko. — CaparoB :
By3osckoe obpasoBanue, 2021. — 165 c. —



https://www.iprbookshop.ru/110116.html
https://www.iprbookshop.ru/110116.html
https://www.iprbookshop.ru/110116.html
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OuHas |3aouHas
neit B Simulink. ISBN  978-5-4487-0794-0. —  URL:
https://www.iprbookshop.ru/110116.html
2.Simscape Users Guide. Math Works: Doc-
umentation R 2024a. MathWorks, 2024. —
1134 p. URL: https://ch.mathworks.com
/help/pdf_doc/physmod/simscape/simscape_u
g.pdf
13. | OcHoBHble Onoku makera Simscape | 1. KommbloTepHOE MOIEIUPOBAHHE AIIEKTPO-
Power Systems. TexHonorus Mojenu- | MEXaHWUYECKUX CHCTEM ITOCTOSHHOTO U Mepe-
POBaHUs ¢ MIOMOIIBIO MakeTa Simscape | MeHHOro Toka B cpene MATLAB Simulink :
Power Systems. yuebnoe nocobue / HO. H. /lementnes, B. b.
Tepexun, U. I'. Onnoxonsinos, B. M. Pynes-
ckuif. — Tomck : ToMckuil MOAUTEXHUYE-
ckuii yauBepcuret, 2018. — 497 ¢. — ISBN 2,5 5
978-5-4387-0819-3. — URL:
https://www.iprbookshop.ru/98983.html.
2. Simscape Users Guide. Math Works: Doc-
umentation R 2024a. MathWorks, 2024. —
1134 p. URL: https://ch.mathworks.com
/help/pdf_doc/physmod/simscape/simscape_u
g.pdf
14. | IlpumeHeHHe aTYMKOB M BeIBOA HH- | 1. KommbroTepHOoe MopaenupoBaHUE TEXHUYE-
dbopMarii 0 MOJENM Ha OCHOBE | CKHX CHUCTeM : ydeOHoe mocobue / A. B.
Simscape. Perucrpaums u anamus pe- | Xumuenko, H. M. Mumenko. — CapaToB :
3ynpTatoB ¢ nomomplo  Simscape | ByszoBckoe obOpazoBanme, 2021. — 165 ¢. —
Mechanics Explorer. ISBN  978-5-4487-0794-0. —  URL: 20 8
https://www.iprbookshop.ru/110116.html '
2. Simulink User’s Guide. MathWorks: Doc-
umentation R2024a. MathWorks, 2024. —
4850p. — URL.: [https: //ch. mathworks.
com/help/pdf doc/simulink/simulink ug.pdf
[oapazzaen 3.1. ABroMaTH3alHsl MPOBEICHUSI YMCICHHOTO UMHUTAIIMOHHOTO SKCIIEPUMEHTA. 2 8
15. | Cyth TexHONmOruM aBTOMATH3MpOBaH- | 3. KOMMbIOTEpHOE MOACIMPOBAHUE TEXHHYE-
HOTO  WcclenoBaHWs OOBEKTa B | CKHX cHUCTeM : ydyeOHoe mocobme / A. B.
Mathlab. Crnoco0bl peructpanuu pe- | Xumuenko, H. Y. Mumenko. — Caparos :
3yJIbTaTOB UMHUTAIMOHHOTO Moenupo- | By3oBckoe obOpasosanue, 2021. — 165 ¢. —
BaHMSI. ISBN  978-5-4487-0794-0. —  URL:
https://www.iprbookshop.ru/110116.html
1,0 4,0
4.TlnanupoBaHue OSKCIEpUMEHTa : y4deOHOe
nocobue / A. B. Xumuenko, H. . Mumienko,
B. B. beikoB. — Caparos : By3zosckoe o0pa-
3oBanme, 2021. — 127 ¢. — ISBN 978-5-
4487-0793-3. — URL:
https://www.iprbookshop.ru/ 110117.html
16. | Ilpumenenne pacmpenencHubix  BbI- | 5. Simulink User’s Guide. MathWorks: Doc-
YHCIICHUI TIPY MMHUTAIMOHHOM Moje- | umentation R2024a. MathWorks, 2024, — 10 40
nupoBanuu. [Taketnas o6paborka cur- | 4850p. — URL: [https: //ch. mathworks. ' '
HAJIOB JIATYHKOB. com/help/pdf_doc/simulink/simulink_ug.pdf
[Toxpazaen 3.2. OTnagaxa ¥ ONTUMHU3AINS MOJISTUPOBAHUSI. 2 6
179 | Hactpoiika u omiaaka quHamudeckux | 6. KommbloTepHoe MOAENMpOBaHHE TeXHHYE-
Mojeneil. ABTOMaTH3aIMsI YUCICHHOTO | CKUX CHUCTeM : ydyeOHoe mocobme / A. B.
UMHUTALMOHHOTO  3KcmepuMmeHTta B | XumueHko, H. M. Mumenko. — Capatos :
Matlab. Tlogbop u ontumumsaims mna- | ByzoBckoe obpasosanue, 2021. — 165 ¢. —
pameTpoB Mozenu Simulink. ISBN  978-5-4487-0794-0. —  URL: 2,0 6,0

https://www.iprbookshop.ru/110116.html

7.Simulink User’s Guide. MathWorks: Doc-
umentation R2024a. MathWorks, 2024. —
4850p. — URL.: [https: //ch. mathworks.
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No O0BEM, U
n/n Tema caMOCTOSTENBHON paboThI V4ebH0-MeTOANYECKOE 00€ECTIEUEHHE opma oGyuenus
OuHas |3aouHas
com/help/pdf_doc/simulink/simulink_ug.pdf
Bcero 34 84

5. MOH/I OLIEHOYHBIX CPEeACTB /JIsl MPOBeIeHUs IPOMEKYTOYHOM ATTeCTAllUM U
TeKYILIero KOHTPOJIs

5.1. OTanbl (OPMUPOBAHUS KOMIIETCHIIUMH

NuaukaTop 10cTHKEHUS
Hoapa3aen MMCUMIUINHBI Komnerennus KOMITETeHIHI
[Toapaznen 1.1. CoBpeMeHHOE KOMITBIOTEP- 32
HOE MOJIEIMPOBaHUE B HAYKE U TEXHUKE. K-4
MopenbHO-OpUEeHTUPOBAHHOE TIPOEKTHPO- v
BaHHC.
[Toxgpaznen 1.2. UIMUTallMOHHOE MOJCIUPO- K-4 32
BaHHE TCXHUUECCKUX CHCTEM. V2
[lonpaznen 2.1. MHcTpyMeEHTanbHBIE CPEL- [K-4 32
CTBa MOJICJINPOBAHUSL. y2
32
[Tonpaznen 2.2. TexHomoruss MoaeIupoBa- K-4 V2
HUS JUHAMUYECKHUX MIPOLIECCOB. V3
H2
[onpaznen 2.3. TexHonorust puznyecKoro 32
MYJIbTHIOMEHHOT'O MOAECIUPOBAHUS CIIOXK- K-4 V2
HBIX TEXHHYECKUX CHCTEM. V3
H2
[Toapaszaen 3.1. ABToMaTu3aus mpoBeie- V2
HUS YUCJIEHHOT'O UMUTAIIMOHHOTO 3KCIIEpH- I1K-4 y3
MEHTA. H2
n V2
onpasnen 3.2. OTiaaka U ONTUMU3AIUS K-4 V3
MOJICITHPOBAHHUS. D

5.2. llIkanpl U KPUTEPUH OLIEHUBAHUS JOCTUKEHUS] KOMIIEeTEeHIIUI

5.2.1. llxansl oeHUBAHUSA JOCTHKEHUS KOMIIETCHIINA

Bun oneHku OneHkn
AxazemMuueckas OIeHKa 1o 4-x
N HEYIOBJICTBOPHUTEIILHO | YIOBJICTBOPHTEIBHO XOPOILO OTJIMYHO
OaJIILHOM IIKaje

5.2.2. Kputepuu olleHUBAHUSA TOCTHKEHHUS KOMIIETeHIUM

KpI/ITepI/II/I OIICHKH Ha 3K3aMCHC

OueHka, ypoBeHb
JOCTHKEHUS
KOMIIeTEeHIM I

Onucanue KpuTEepUeB

OTANYHO, BEICOKHI

CTyZ[eHT Imokasall IIOJIHBIC 1 FJ'IY6OKI/I6 3HAaHHA NPOrpaMMHOI0 MaTepuajia,
JIOTUYHO U apTYMCHTHPOBAHO OTBETUJI Ha BCE BOIIPOCHI OK3aMCHAIIMOHHO-
To GI/IJIeTa, a TaK)X€ Ha JOIOJIHUTCIbHBIC BOIIPOCHI, CITOCOOEH CaMOCTOSI-
TCJIbHO PCIIATh CJIOKHBIC 3aJa491 JUCIUTIJIMHBL

Xopo11o, MPOABUHY TN

CTyZ[eHT TBCPAO 3HACT HpOFpaMMHLIﬁ Marepuall, rpaMOTHO €T0 U3Jiaracrt,
HC OOITYCKACT CYINCCTBCHHBIX HETOYHOCTEH B OTBCTC, JOCTATOYHO ITOJIHO




Crpanuna 13 u3 29

OueHka, ypoBeHb

JTOCTHKEHUS Onucanne KpuTEepuen
KOMIIeTeH il
OTBETHJI Ha BOIPOCHI SK3aMCHAIIMOHHOTO OWJICTa M JIOTIOJIHUTEIBHBIC BO-
MIPOCHI, CIIOCOOEH CaMOCTOSITETTFHO pellaTh CTaHIapTHBIC 3aJa4Ml JUCIIH-
TUTHHBI
CryneHT mokasaj 3HaHUE TOJIBKO OCHOB MPOrPaMMHOTO MaTepuala, yCBO-
W €ro MOBEPXHOCTHO, HO HE JIOMYCKal IpyObIX OIMMOOK MM HETOYHO-
Y 10BNE€TBOPUTENHHO, N
T — cTell, TpedyeT HaBOASAIIMX BOIPOCOB IS ITPABMIIBHOT'O OTBETA, HE OTBETHII
Ha JIOIMOJIHUTEIHHBIE BOIPOCH], CIIOCOOCH pemaTh CTaHMApTHBIC 3aIadu
JUCITUIUIMHBI C TOMOIIIBIO IPEToaBaTes
Hey I0BICTBOPHTEIBHO, CryneHT He 3HaeT OCHOB MPOTPAMMHOTO MaTepuaia, JOMyCKaeT rpyoble

KOMIICTCHIIMA HC OCBOCHA

OIMMOKH B OTBETE, HE CIIOCOOCH pelIaTh CTaHTAPTHEBIE 3aMa9d TUCITUATIIH-
HBI JTa)Ke€ C TIOMOIIIBIO TTPETIOIaBaATENs

Kpurepuu onieHkH Ha 3auere

OueHka, ypoBeHb
JOCTHIKEHHS
KOMIIeTeHIU i

OnucaHue KpuTEpHUeB

3a4TeHO, BHICOKHI

CTyneHT BBIIONHWI BCE 3alaHus, MPEeIyCMOTpEHHbIe pabodell mporpam-
MOH, OoTyMTancsi o0 WX BBHINOJHEHUH, AEMOHCTPUPYS OTIMYHOE 3HAHUE
OCBOEHHOTO MaTepuala U YMEHHE CaMOCTOSATENbHO pellaTh CIO)KHbIE 3a-
Jaud TUCUUIUIMHBL

3auTeHO, MPOIBUHYTHIN

CTyzmeHT BBITIONHIII BCE 3aJaHHA, NMPETYCMOTPEHHBIE pabodeil mporpam-
MOH, oTyuTaNcs 00 WX BBINOJHCHHWH, NEMOHCTPUPYS XOpoIlee 3HAHWE
OCBOCHHOT'0 MaTepHalia U yMEHHE CaMOCTOSITENIbHO peliaTh CTaHIapTHHIC
3a/1a4d TUCLUILIUHBI

3a4TeHo, MOPOrOBBIN

CTyaeHT BBIIONHWI BCE 3a/laHMs, MIPEIyCMOTPEHHbIE pabodell mporpam-
MO, OTYUTAaJICs 00 WX BBINOJHEHHUH, IEMOHCTPHUPYS 3HAHHE OCHOB OCBO-
€HHOI'0 MaTepuaia u YMEHHUE pellaTh CTaHJapTHBIE 3aa4l JUCIUIIIINHEI C
MOMOIIBIO NTPENOAABATENS

He 3auteno,
KOMIICTCHIIMS HE OCBOCHA

CTyIneHT BBIIONHWI HE BCE 3aJaHusi, IpeAyCMOTpEeHHble paboueil mpo-
TpaMMOi, WJIM HE OTYMTAJICS 00 MX BBIOJHEHHH, HE TMOATBEPIKIAET 3Ha-
HUE OCBOEGHHOIO0 MaTepuaja M HE yMEeT pellaTh CTaHJapTHBIE 3ajaydu
JUCLUIUIMHBI JAXKE C IOMOIIBIO MPENoiaBaTesst

Kpurepuu onieHKH TECTOB

Ouenka, ypoBeHb
JTOCTHIKEHHUS
KOMIIeTeHIIUH

Onucanue KpuTepues

OTJIMYHO, BEICOKHI

ConeprkaHue NpaBUIIBHBIX OTBETOB B TecTe He MeHee 90%

Xopo1o, MPOABUHYTHIHA

CopeprkaHue NpaBUIIbHBIX OTBETOB B TeCTe HE MeHee 75%

Y 10BIE€TBOPUTENBHO,
MOPOTOBBIN

CopneprkaHue NpaBUIIBHBIX OTBETOB B TecTe He MeHee 50%

HeynosnerBopuresnsHo,
KOMIIETEHIIUsI HE OCBOEHA

CozneprkaHue npaBUIbHBIX OTBETOB B TecTe MeHee 50%

Kpurepun o1ieHKH ycTHOro onpoca

Ouenka, ypopeHb
AOCTHKEHUS
KOMIIeTeHIHi

Onucanue KpuTEpHEB

3a4yTeHO, BBICOKHI

CTyIoeHT AEMOHCTPUPYET YBEPEHHOE 3HAHUE MaTepHaa, YeTKO BBIPaKaeT
CBOIO TOYY 3pEHMsI 10 paccCMaTpUBAEMOMY BOIIPOCY, MPHBOJS COOTBET-
CTBYIOILIME TIPUMEPHI

3a4TeHo, MPOIBUHYTHII

CTyoeHT AEMOHCTPUPYET YBEPEHHOE 3HaHHE MaTepHaja, HO JOIyCKaeT
OTJEJIbHbIE IOTPEIIHOCTH B OTBETE
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OueHka, ypoBeHb
JOCTHIKEHHSI
KOMIIeTeHIINii

Onucanue KpuTEpUeB

3a4TeHo, MOPOTOBBIi

CTyZ[eHT JACMOHCTPUPYET CYLIECCTBCHHBIC npo6em:1 B 3HAHUAX MaTEpuUaja,
JOITYCKacCT OIIMOKHU B OTBETAX

He 3adureno, koMmeTeHIMA
HE OCBOCHA

CTyleHT JEMOHCTpUPYET HE3HaHHME MaTrepuaja, IOMyCKaeT IpyObie
OILIMOKHU B OTBETAX

Kpurepuu onieHKH penieHus 3a1a4d

OueHka, ypoBeHb
JOCTHIKEHHUS
KOMIIETeHIIUH

Onucanue KpuTepUen

3auTeHo0, BEICOKHUHI

CTyI[eHT YBEPEHHO 3HACT METOAUKY U aJITOPUTM PCHICHUA 3aaa4u, HC 10-
ITyCKacT OIINOO0K I1pU €€ BBINIOJIHCHUU.

3ayTeHo, NPOJBUHYTHIN

CTyneHT B IEJIOM 3HAET METOJUKY W JITOPUTM PEIICHUS 3a/a4H, He J0-
MycKaeT rpyObIX OTMOOK NPU €€ BBIIOJTHCHHUHU.

3a4TeHo, MOPOTOBBIHA

CTyZ[eHT B IICJIOM 3HACT MCTOAUKY U AJITOPUTM PCHICHHUA 3aJa4u, JOITYC-
KaeT omMOOK IIpu €€ BBINIOJIHCHUH, HO crnocobeH HCIIPaBUTH UX IIPHU II0-
MOIIH MMPEIoAaBaTeIIA.

He 3adreno, KoMIeTeHIMSA
HE OCBOCHA

CryneHT He 3HAaeT METOAWKY U aJTOPUTM pEIICHUs 3aJadd, IOIMyCKaeT
rpyOBIe OMMOKH TIPH €¢ BBHIMIOJHEHUH, HE CIOCOOCH HCIPABUTh UX IPH
TTOMOIITH MTPEToIaBATES.

5.3. MaTepuaJibl JJis1 OLEHKH JTOCTUKEHUsI KOMIeTeH i
5.3.1. OneHo4HbIe MATEPHAJIBI IPOMEKYTOYHOM aTTeCTALNHU

5.3.1.1. Bonipochl K 3K3aMeHY

Komme-
Ne Coaepxxanue — NAK

1. CyTh U mpuMepbl UCMOJIB30BaHUs MOJeNIbHO-OpHueHTupoBanHoro | [1K-4 32

POEKTUPOBAHHUS.
2. MonenupoBanne KakK METOJT HCCIIEeIOBaHMS. Buner | TIK-4 32

MOJICTTUPOBAHUSI.
3 CBoMcTBa MOJEIIEH. T1IK-4 32
4 KomnbrotepHoe MoaenupoBanue. OCHOBHBIE 3Talbl. [1K-4 y3
5 CyTbh CHCTEMHOT0 MOJX0JIa B MOJICIIUPOBAHUH. T1IK-4 V2
6. OCHOBHBIE OHSITHSI CHCTEMHOTO MOIX0/1A. I1K-4 32
7 [TpHHIMIIBI CHCTEMHOTO MOJX0/a B MOACIUPOBAHHUHU. [1K-4 y3
8 [TpenmyniecTBaMM MaTEMATHYECKOTO MOJACIUPOBAHUS. I1K-4 32
9 [IpaBuna MoIEIMPOBAHUSI TEXHUYECKUX CUCTEM. [1K-4 Y2
10. | Drampl NOCTpOEHUS ¥ MPUMEHEHUS MaTEeMAaTHUYECKUX MOJIEIICH. I1K-4 V3
11. | CrpykTypa MaTeMaTHYECKON MOJIEIIH. [1K-4 32
12. | CsoiicTBa MaTeEMaTUUYECKUX MOJIEIIEH. T1IK-4 32
13. | llenmn MOAETMpPOBAHHSI. I1K-4 32
14. | Knaccudukammsi MaTeMaTHIeCKIX MOJICTICH. [1K-4 32
15. | IIpoBepka npaBUILHOCTU MaTEMAaTUYECKUX COOTHOILIEHUH. [1K-4 32
16. | Obume TpeOoBaHUS M PEKOMEH/IAIIUH ITPH MOJICIIMPOBAHHUH. [1K-4 32
17. | Meroapl pelieHusl MaTeMaTHICCKUX 3a71a4. [1K-4 32
18. | IloHATHS MMHUTAIIMOHHOTO MOJEITHPOBAHHSI. [1K-4 32
19. | JIocTOMHCTBA M HEOCTATKA UMUTAIIMIOHHOTO MOJICIIUPOBAHHSI. I1K-4 32
20. | I[Togxoapl MMUTAIIMOHHOTO MOJCITMPOBAHHUS. TIK-4 V2
21. | OCOOEHHOCTH HWMHTALMOHHOTO MOJENUpOBaHus TexHudyeckux | [IK-4 v2

CHUCTEM.
22. | OcHOBHBIE KJacChl OMMOOK MPU UMUTAIIMOHHOM MojenupoBanuu | T1K-4 Y2
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TCXHHNYCCKHUX CUCTCM.

23. | Buasl npoBepOK MMUTAIIMOHHBIX MOJIENICH TEXHHUECKUX CHCTEM. [1K-4 y2

24. | UmuTanmoHHOE MOJENUpoOBaHHUe cilydailHbIX mpoueccoB. Merton | IIK-4 v3
Momnte-Kapio.

25. | dakTopsl, CIOCOOCTBYIOLIME BHEJIPEHUIO cucrem | [IK-4 32
ABTOMATU3HPOBAHHOTO MOJICITUPOBAHUSI.

26. | OcoOeHHOCTH COBpPEMEHHBIX CHCTEM aBToMarusupoBaHHoro | [IK-4 32
MOJIETTUPOBAHUSL.

27. | MHOTOYypOBHEBOE MOJICTTMPOBAHNE TEXHUYECKIX CHCTEM. [1K-4 y3

28. | CTpykTypa CUCTEeMbl aBTOMATU3UPOBAHHOTO MOICITUPOBAHHUSI. [1K-4 32

29. | ®opmbl  Tpaduueckoro mpenctaBieHuss —uHGopMmammm o | [IK-4 v2
MOJEIUPYEMOM CUCTEME.

30. | Bamaum rpaguIecKoro uHTepderica cuctemsl | I1K-4 Vv3
ABTOMATH3UPOBAHHOTO MOJICIHPOBAHUSI.

31. | OcoOeHHOCTH SI3BIKOB MOJICITMPOBAHHSI. T1IK-4 32

32. | UHCcTpyMeHTaJIbHBIE CPEACTBA MOJICIIMPOBAHMUSL. [1K-4 y3

33. | XapakTepuCTHKH MaTeMaTthdeckoro obecrnedenus cucremsl | [1K-4 Vv3
ABTOMATH3UPOBAHHOTO MOJICIMPOBAHUSI.

34. | MeToapl OCTPOCHUS MOACTUPYIOLIUX MTPOTPAMM. [1K-4 32

35. | [Ipumepsl cucTeM aBTOMATH3MPOBAHHOTO MojaenupoBanus W ux | IIK-4 H2
Ha3HauEHHE.

36. | IIporpammHas cpena Mathlab. OcHOBHBIC BO3MOKHOCTH. I1K-4 Y2

37. | Simulink BO3MOKHOCTH U CTPYKTYPBHI ITaKeTa. [1K-4 y2

38. | Ha3znauenue 6a3zoBoro nakera Simulink. CoctaB nakera. [1K-4 y2

39. | lIpuanuns! noctpoeHus mMojenei B Simulink. [1K-4 y2

40. | Beibop wmetoma pemenuss cucreM ypaBHeHuil. Hacrtpoiika | IIK-4 Vy2
napaMeTpOB peraTels.

41. | Cosmanue nmoacucreM B Simulink. [1K-4 V2

42. | Otmanka mogenu B Simulink. I1K-4 H2

43. | OcHoBHbIe Ooku 6a3oBoro makera. [lpumenenue npu cozmanmu | [1K-4 H2
MOJIEIIEN.

44, | CrocoObI BBOJA UCXOOHBIX JAHHBIX B MoIelb Simulink. TIK-4 H2

45. | CriocoObl BBIBOJIA PE3YIbTAaTOB MoieaupoBanus B Simulink. I1K-4 H2

46. | Peructparus curHanoB. Cpencrea ananmsa B Simulink. I1K-4 Y2

47. | IlpencraBieHue pe3ylbTaTOB MOACIUPOBAHUS. [1K-4 H2

48. | Pemenue cucrem muddepeHIanbHbIX ypaBHeHud B Simulink. [1K-4 Y2

49. | Pemenue cucrteM JIMHEWHBIX anreOpaumdeckux ypaBHeHuid B | IIK-4 Vy2
Simulink.

50. | Ilocrpoenue rpadukoB Ha OCHOBE PE3yJIbTaTOB MojenupoBanus B | [1K-4 H2
Simulink.

51. | Hacrpoiika napameTpoB MozenupoBanus B Simulink. [1K-4 H2

52. | Ha3HaueHue 1 BO3BMOXXHOCTH MaKeTa Simscape. I1K-4 ¥3

53. | Perucrpammst w aHamu3 pe3ysibTaroB ¢ momomipio Simscape | T1K-4 H2
Results Explorer.

54. | OcuoBuble Ojoku maketa Simscape Foundation. Hasnawenwe u | IIK-4 v3
IpUMEHEHHE.

55. | TexHomoruss MoOJEIMpOBaHMs ¢ TOMoImIblo makera Simscape | [IK-4 v3
Foundation.

56. | OcuoBuble Ojokm makera Simscape Liquid. Hasmauenue u | IIK-4 Y3

IPUMEHEHUE.
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57. | TexHomoruss MOJCIUPOBAHUS C MOMOIIbIO MakeToB Simscape | ITIK-4 V3
Liquid.

58. | OcHoBHble Onoku makera Simscape Drivline. Hasnauenne u | IIK-4 y3
pUMEHECHHE.

59. | Texnonorust MoOJenUpoBaHHs C TOMOIIpI0 mnakera Simscape | I[IK-4 v3
Drivline.

60. | OcHoBHble Omoku makera Simscape Multibody. Hasnauenme u | IIK-4 v3
IpUMEHEHHUE.

61. | Texnonmorust MOJeNUpoBaHHs C TOMOIIpI0 mnakera Simscape | [IK-4 v3
Multibody.

62. | Ucnonp3oBanue 3D mozeneii B Simulink. [1K-4 H2

63. | Ananu3 pe3ynbTaTa M OTIaJKa Mojenu ¢ nomoiibio Mechanics | TIK-4 H?2
Explorer.

64. | OcHoBHble Onoku mnakera Power Systems. Hasnauenme wu | IIK-4 v3
IpUMEHECHHE.

65. | TexHomorust MoJenupoBaHHs C moMolIpl0 mnakera Simscape | I[IK-4 v3
Power Systems.

66. | [IpumeHenne naT4MKOB M BBIBOJA HHGpopMmamuu o moaenu Ha | [IK-4 H2
OCHOBe Simscape.

67. | CyTb TEXHOJOTHMM aBTOMAaTU3UPOBAHHOTO HccienoBanus oobekra | [IK-4 H2
B Mathlab.

68. | Croco6b1 perucTpanuu pe3yJIbTaToB umutanuonnoro | [1K-4 v2
MOJICJIMPOBAHMSIL.

69. | [IpumeHeHHe pacnpeneeHHbIX BRIYUCICHHNA TpH UMUATaimoHHoM | [TK-4 y2
MOJICJIMPOBAHHH.

70. | TexHoJOrHUA CO3aHUS U cOCTaB 0T4éTa 0 Mojenu Simulink. TIK-4 H2

5.3.1.2. 3agauu K IK3aMeHy
Komme-

Ne Conep:xanue S HNAK

1. Boruncnenue 1 no meroay MonTe-Kapio. [1K-4 H?2

2. Co3matp rpaduyeckyio cxemy-mozaenb pemieHust auddepennu- | 11K-4 v2

d*x dx ¢
a7TbHOTO YpaBHEHUS —- = aX+h—+—
dt dt  x

3. Coznarbh MOJIENb MasiTHUKA C TpeMs 3BEHbsMH. 3anucath Tpaek- | [1K-4 V3
TOPHUIO MEPEMEIEHUs] CepPeANHbI OJJHOTO U3 3BE€HBbEB IPU OTCYT-
CTBHH 3aTyXaHHS

4, Onpenenuth Tpaduveckuid xapaktep u3MeHeHHs nasienus B | [1K-4 H2
THJIPOIMIIMHIPE OJHOCTOPOHHETO JECHCTBUS TMPH CTYHNEHYATOM
HOSIBJICHUH NPEMSATCTBUS K IEPEMEIEHUI0

5. ITo umeromeiicsa cxeme monenu B Simulink Boccranosurs mare- | I1K-4 H2
MaTHYECKYIO 3aIUCh MOAEIH

6. B npuBenenHoit paboueit monenu cucreMbl BbIMONHUTH peru- | [1K-4 H2
CTpaIMM YKa3aHHBIX (PU3NYECKUX CUTHAJIOB

7. [Mpu nammuun 3D moneneii cobpats B Simscape Multibody pa6o- | TIK-4 V3
TOCIIOCOOHYIO MOJIETTh KPUBOIIUITHO-IIATYHHOTO MEXaHU3Ma

8. Coznath Mozenb 3-BalbHOTO 2-CTyNEHYAaTOro nonmxaromiero pe- | I[1K-4 V3
JTYKTOpa C MepelaTOuHbIM OTHOLIeHHeM 12,3

9. C nomoIpl0 UMeEroIIeNcss MOJeu TpakTopa onpeaenuts usme- | I[IK-4 H2

HCHHUC 3aTpaT MOIIHOCTHU U3MCHCHHHU COITPOTUBJICHUSA arperara




Crpanuna 17 u3 29

10. | CpaBHUTH M3MEHEHUE TOYHOCTU peuieHus auddepenunansuoro | [1K-4 y2

dx
ypaBHEHUs pr =aXx+c meronamu Oiuepa u Pynre-Kyrra 4-ro

MnopsiaAKa ¢ OAMHAKOBBLIM IIaromM

5.3.1.3. Bonpocsl K 3a4eTy ¢ OLeHKOM
He npenycmotpensl
5.3.1.4. Bonipochl K 3a4eTy
He npenycmotpensl

5.3.1.5. 3agauu Kk 3auéty
He npenycmorpen

5.3.1.6. [lepevyeHb TeM KypCOBBIX IPOEKTOB (PadoT)

Ne HaumeHoBaHue TeMbl KYPCOBOI'O ITPOECKTA

1. Pa3pa60TKa 1 oTJIagKa MOJCIIN rHﬂpaBHquCKOﬁ CUCTCMbI OIIPBICKMBATCILA.

2. Pa3pa60T1<a 1 OTJIaaKa MOJACIM CUCTCMbI aBTOMATU3HPOBAHHOI'O ITPHUBOJIA arperaToB.

3. | MonenupoBanue pabOThI TPAHCMHCCHUU TPAKTOpa (CaMOXOMHON CEIbCKOXO3SHCTBEHHOU
MAIIMHbI) IPU IBHXKEHUU 110 TPYHTY CO CJIOXKHBIM PerbedoM.

4. |MonenupoBaHue paOdOTHI CUCTEMBI TIPU TOJKIIOYEHUH K Bally OTOOpa MOIIHOCTH TPAaKTOpa
JIOTIOJTHUTEIIBHBIX arperaToB

5. | MogenupoBaHue paboThI 3JIEMEHTOB KOHCTPYKLHUN MOOMIBHBIX SHEPreTUYECKUX CPECTB,
aBTOMOOMJIEH M CEIbCKOXO03HCTBEHHBIX MAIIHH

6. | Monenp TEXHOJIOTHYECKOTO IpoIiecca Uil ONTHMHU3AIMH MapaMeTpoB padOdYMX OpraHOB
CEJIbCKOXO35IIICTBEHHBIX MAIIUH

7. | Monenb TEXHHYECKOTO CPEJICTBA, JIEMEHTA CEeIhCKOXO03UCTBEHHBIX MAIIHH, TPAKTOPOB U
aBTOMOOMIIEH /ISl pa3paOOTKH aBTOMATU3UPOBAHHON CHCTEMBI YIIPABJICHUS

5.3.1.7. Bonipocsl K 3al[iTe KYpCOBOT0 MPoeKTa (padoThl)

Ne Conepxanue Komme- NAK
TeHL U

1. Kakum 06pa3zom mojienu 3aJ1aHbl HCXOAHBIEC YCIOBHS MOJICTUPOBAHUS? I1K-4 y2

2. | Kak obOecrnieunBaeTcst HE€0OX0uMasi TOUHOCTh IPU MOJICTUPOBAHUH CH- K-4 32
CTEMBI?

3. | B kakux BHEUIHUX yCIOBUSAX MPOBOIUINCH UCTIBITAHUS TPOSKTUPYEMOI K-4 D
TEXHHUYECKOU CUCTEMBI?

4. |Ilouemy ObLIO BHIOpaHO MOCTPOEHHSI MOJEIM Ha OCHOBE (PU3NYECKHUX K-4 1
ceren?

5. | Kak obecrneunBaioch B3aMMOJEHCTBUS MEXAY pa3iMYHBIMH (u3nye- K-4 V3
CKHMH CETSIMU (MYJIbTUIOMEHHBIC CBSI3H)?

6. | Kak oGecrieunBanache peructpanus pe3yabTaToOB YUCIEHHOTO AKCIEpPH- K-4 e
MeHTa?

7. Kakum o0pazoM BO3MOXKHO OBICTPOE CpaBHEHHE PE3yJbTATOB CHUMYJIsi- K-4 m
IIUHU B PA3ITUYHBIX YCIOBUSIX?
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Conep:xxanue

Komme-
TeHIUA

WK

Kakue gaTyuky MCMONb30BalU ISl U3MEPEHHS YPOBHS CUTHAJIOB WHTE-
PECYIONIUX BEJIHYUH?

I1K-4

v3

Kakum 00pa3oM MOKHO OLIEHHUTH aJICKBAaTHOCTH pa3paboTaHHON Mo/ie-
u?

I1K-4

V2

10.

Kak uccienoBanocs BIMSHHE UHTEPECYIOMHUX (PAKTOPOB HA TIOBEIICHUE
CHUCTEMBEI?

I1K-4

H2

5.3.2. OneHo4YHBIC MATEPHAJIBI TEKYIIEr0 KOHTPOJIS

5.3.2.1. Bonipochsl TeCTOB

Conep:xanue

Kommne-
TeHI A

UK

[Ipu MOAENTBEHO-OPUEHTHPOBAHHOM MPOEKTUPOBAHUU

1. Ba)KHO NMPaBUIIBHO COPUEHTUPOBATH MOJEIb B IPOCTPAHCTBE;

2. TIpU IMIPOEKTHPOBAHMH CO3JAIOT MOJIENIb 00BEKTA U MUCCIEAYIOT eTo Xa-
PaKTEpPUCTUKH;

3. MPOEKTUPOBAHKE BHIMIOJIHIIOT Ha OCHOBE aOCTPAKTHBIX (DEHOMEHOJIO-
TMYECKHUX MOJIEJIEH ITPOLIECCOB U SIBJICHUM.

[IK-4

32

CucTeMHBIN OJIX0 B MOJEIUPOBAHUH MIPEATIONATAET

1. paccmoTpeHne OO0BEKTa KaK 4YacTh CHCTEMbI C Y4E€TOM B3aWMOJEH-
CTBHSI C BHEIIHEN CPEeAOH;

2. paccMOTpeHHEe O0BEeKTa KaK 4acTh CHUCTEMbl Oe3 ydera B3auMOJCH-
CTBHSI C BHEIIHEN CPEeAOH;

3. cHUCTEeMaTH3aIuio0 00BEKTOB CUCTEMBI IPHU MOJCITMPOBAHHUH.

[IK-4

32

Jnst Toro, 4To6 06ecrneynTh OTHOCUTENBbHYIO MOTPEIIHOCTh METOJa pe-
HIeHUs1 cucTeMbl TudepeHanbibpX ypaBHeHuid pasuyio 0,01, cnenyer
BBIOPATH CIIETYIOIIUI METOT

1. meron Diinepa;

2. meron Pynre-KyTThl 4-ro mopsiaxa;

3. meron Pynre-KyTthl 2-ro nopsijka;

4. meton Anamca-bamdopra-MoyniToHa ¢ IEpeMEHHBIM IIAaroM.

[1K-4

V2

K npuHIMIaM cucTeMHOro 1MoAxo/1a HeE OTHOCSTCS.:

1. mocnenoBaTenbHOE NPOJBUKEHUE 10 dTAlAM CO3/IaHUS MOJEIIH;

2. corjacoBaHHe MH()OPMAIIMOHHBIX, PECYPCHBIX, HAJEKHOCTHBIX U JPY-
I'UX XapaKTEePUCTHUK;

3. MpaBWIbHOE COOTHOILIEHUE PA3IMYHBIX YPOBHEH MOCTPOCHHUS MOJIEIIH;
4. 1EeNOCTHOCTh CUCTEMBI JOCTOBEPHBIX 3HAHUM;

5. LIEJTOCTHOCTb OTJIEJIbHBIX CTAMHA MPOSKTUPOBAHUS MOJIEITH

[1K-4

32

[Tpu poBepKe UMHUTALIMOHHBIX MOEICH TEXHUIECKUX CUCTEM CIIEIYET

1. npoBeputh paboOTy MOJIEIH CUCTEMBI B U3BECTHBIX YCIIOBUSX;

2. COIOCTaBHTH EAWHHUIIBI U3MEPEHUS Ha BBIXOAAX M BXOJAX IMOJCHUCTEM
H OJIOKOB MOJIEIIH,

3. OICHHTh COBMECTHMOCTh HAYaJbHBIX YCIOBHMI B Pa3lUYHBIX IOJCH-
cTeEMax.

[1K-4

v2
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Conep:xkanue

Komme-
TEeHLUA

NIK

K ocHOBHBIM 33/1a4aM rpaduueckoro uuTepgeiica He OTHOCATCS

1. KOHTpOIH 3a COONIO/ICHHEM HEKOTOPBIX MPABUII B TPOLIECCE CO3IaHUS
rpaduuecKoro n300paxkeHus;

2. mpeoOpazoBaHHe WHPOPMALUU O CXEME B KOMAH/BI JUISI MOJIEIHPYIO-
LIEN IPOrPAMMBI;

3. KOHTpOJIb 32 JIOKAJILHOW JeTann3anneil 00beKTa;

4. KOHTpOJIb 3a MPOLECCOM MOJICIIMPOBAHUS, BU3yaTU3alUsl Pe3yIbTaTOB
MOJIETTUPOBAHUSI.

[IK-4

v3

Kak BO3MOXHO 00BEIUHUTH MOJICNIN C Pa3HbIMH (U3HMUYECKUMU CETSIMH B
OJIHYy CUCTEMHYIO MO/JIENb

C IOMOIIBIO CHEIUATBHBIX IEPEXOIHBIX OJIOKOB;

yepe3 0e3pa3MepHbIe CUTHAbI,

HEBO3MOKHO;

MIOCPEACTBOM JIOTHYECKHUX OIEpaLHii;

MpaBUJIbHbIE OTBETHI | U 2;

._TpaBuJibHBIE OTBETHI 1 1 3.

SouhrwnE

[IK-4

y3

Ha npuBenenHoM pucyHke

pC€ain30BaHO PCIICHUE CUCTCMbI ypaBHCHHﬁ

X dx X dx
a+b—=— a+b—=-——
Q:cx+d chx+d
dt dt
a+b5=% a+b1=d—X

3 y dt 4 y dt
%:—cx+d —%:cx+d

[1K-4

H2
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Kommne-
Ne Conep:xkanue NIAK
TeHIHs
9. dx
a— b X = E
Pemenue cucremsl ypaBHEHUIM q X MIPUBEJICHO HA PUCYHKE
Y ex+d
dt
a »- 1
+ s
il
b X
| _ 3
—U
d
A
L « _‘—>+ s
c >
1. ;
a »- 1
— o+ Ll ;
b > ; . T1K-4 H?2
il
L o
» R s
¢ X »—u |
2. ;
-a - 1
+ P
|
b P x
_> ™
d
I—
+ Lot B
- (g S
3.
10.| Meroasl MonTe-Kapiio mo3BoJstoT MOJEIHPOBATh BO3JCHCTBUE ... CO- K-4 0
OBITHS Ha MOBEJIEHNE 00BEKTA MCCIICIOBAHMUS.
11, 3anuce curnana B (pailyt uiu ... CUTHAJIA MMO3BOJIAET B JaJIbHEHIIIeM oOpa- K-4 1
0aThIBaTh PE3yJIbTaThl MOJICITUPOBAHMSL.
12, ITocne monmenupoBanust B Simulink m peructparuum curHanoB B Data
Inspector monmy4yeHHble TpaguKH MOTYT OBITH COXpaHeHbl 0e3 motepu uH- | [1K-4 y2
dbopmaruu B haigax ¢ paclIMpeHHEM ....
13.| [Ilpy WMHTATMOHHOM MOJCIUPOBAHUHA B YacTH MOJICIM Ha PHUCYHKE
_> -
A [1K-4 y2
_’ -+ Y

U3 JByX OyIeT 3amuchIBaThCA
TOJIBKO CUTHAJI ...
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Kommne-
Ne Conepxanue NAK
Aep TeHIHs A
14.
[K-4 V3
Ha mpuBeneHHOM pHCYyHKE NpUBE/ICHA
MO/I€JIb O3BOJISIFOILAS. MCCIIEIOBATD ... CUCTEMY.
15.
[K-4 V3
[TpuBeneHHbIE Ha PHCYHKE OJIOKH TIO3BOJISIFOT
MOJICIMPOBATh MEXAHU3MbI, COBEPIIAIOLIHE ... JIBHKEHHE.
16.| ITogOop mapamMeTpoB MOAETH BO3MOXKHO aBTOMATH3HPOBATH C TIOMOIIBIO K-4 Y
METOJIOB ...
17| Yemy Oyner paBHO 3Ha4YeHHE CUTHaja X Ha 8 CEKyHJE CUMYJISIHUH AJIs
[K-4 H2
MOJIeJIM Ha PUCYHKE
5.3.2.2. Bonipochl /1Jisl yCTHOTO ONpoca
Kommne-
Ne Conepxanue NAK
ep TeHI s A
1. | B ueM cyTh MIMHTAIIMOHHOTO MOJICTHUPOBAHUS ? [1K-4 32
2. | B uem 3akimrouaeTcs YMCICHHBIA DKCIEPUMEHT? [1K-4 H2
3. | UeM oTiMUarOTCs MOJIETTH HA OCHOBE CUTHANILHBIX I'padoB OT MoJIenei Ha K-4 3
OCHOBE (PM3MUECKHUX CeTeH?
4. | Kak OlleHUTh TOYHOCTh MOJICITUPOBAHUS? TIK-4 32
5. | Kakue ectb criocoObl peructpaiuu curaaioB B Simulink? [1K-4 y2
6. | Kakue ecThb crmocoObI perucTpalii CUTHaJIOB B Simscape? I1K-4 y3
7. | Jlns yero HY>KHBI TaTYMKHU B Simscape? [1K-4 y3
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Ne Conep:xxanue Komme- NIAK
TeHIHs
8. | Uro mpoucxoaut B 610Kkax Simulink? [1K-4 V2
9. | Yro Takoe pemaresb 1 4eM OHHU OTJIMYAIOTCS MEXKTY co00H? I1K-4 32
10{ Bo3MOXHO 1T MPU WMHUTALMOHHOM MOJICTHPOBAHUH CUMYIJIUPOBATH U3-
MEHEHHMsI OJTHOM (PU3MYECKOW BEJIMYMHBI OTHOCHUTEIBHO Npyroi, a He B | I1K-4 H2
3aBUCHUMOCTH OT BpeMEHU?
11| B xakux pu3ndyeckux equHUIAX OyJeT 3allicaH CUTHAJ IIPH PErUCTPALINH K-4 o
u3 Simscape?
12| YTo Takoe moacucTeMa? [1K-4 y2
13] Yro Takoe mojcucTeMa BapuaHTOB? I1K-4 y2
14| Jlns yero Hy>KHbI MOJICNIU C BapUaHTaMU MOJCUCTEM? [1K-4 Y2
15| Kakum 06pa3oM aBTOMaTU3UPOBATh MPOIECC UCTIBITAHUI HA UMUTAI[UOH- K-4 V3
HOM Mozenn?
16| Yro Takoe mapaysienbHbIe BBIYUCICHHS U JIJI YETO OHU HY)KHBI? I1K-4 H2
17| Yem oTnuyaroTCs NOJICUCTEMBI PA3IMYHOTO YPOBHSA? I1K-4 y3
18| Kakue ectb cnocoObl 3aJaHUsl HAYaJIbHBIX YCJIOBUN MOJEIUPOBAHUS B
Y [1K-4 y2
Simulink?
19| Kakue ectb cmocoObl 3aJaHUsl HAa4YallbHBIX YCJIOBUNW MOJICIUPOBAHUSA B K-4 V3
Simscape?
20) Yem oTimuaetcs pabodee MPOCTPAHCTBO MOJIEIH OT padOYero mpocTpaH-
[1K-4 H2
ctBa Matlab?
21| Kak BbIBECTH pe3yabTaThl MUMUTAIIMOHHOTO MOJICTUPOBaHUs B pabouee K-4 V7
npoctpanctBo Matlab?
22| Kak BBIBECTH pe3yJIbTaThl UMUTAIMOHHOTO MOJICTTMPOBAHUS B (aii? I1K-4 y2
23| Kakuie OCHOBHBIE THUITBI IEPEMEHHBIX HCIIOIB3YIOTCS /7S 3aMTUCH CUTHA- K-4 V3
JIOB MPU UMHUTAIIMOHHOM MOJICTTUPOBAHUU?
24| Yem oTnm4vaeTcs BIBOJI CUTHAJIOB B OCIIMUITIOTpad OT BBIBOJA CUTHAJIOB B K-4 v
BUJIe rpaduKoB?
25/ Kakue o6s13aTenbHbIe OJ0KH TOMKHBI TPUCYTCTBOBATh B MOJACTH
) . [1K-4 v3
Simscape Multibody?
26, Kakwue o6s13aTenbHbIe OJ0KH TOMKHBI TPUCYTCTBOBATh B MOJACTH K-4 V3
Simscape Liquid?
27| Kak BrusieT Ha CKOPOCTb MOJICTTUPOBAHUSI OTHOCUTENbHASI TOYHOCTh MO- K-4 1
JICIIAPOBAHHUS ?
28| Kak BrusieT Ha CKOPOCTh MOJICTTUPOBAHUS BEIMUMHA II1ara MOJEINPOBa- K-4 1
HUS?
29/ Kakas onepaius MpoOUCXOIUT MEepe HadalioM MPoIiecca MOJICTUPOBAHUS K-4 3
B HOPMaJbHOM pekuMe?
30, Kakue 3a1aun BeimonHseT Simulation Data Inspector? I1K-4 y2
31} I'ne ocymiecTBISAIOTCA HACTPONUKY KOJIMYECTBA JAHHBIX JJI PETUCTPALIUN K-4 o
[PV UIMUTAITMOHHOM MO/ISITHPOBAHUH?
5.3.2.3. 3agaun 1J1si IPOBEPKU YMEeHUIi H HABBIKOB
1. | CoctaBuTh MaTeMaTHIECKYIO (POPMYITY MO UMEIOIIEHCS MOJICITH. I1K-4 y2
2. | Boibpath KOoMOMHaIIMIO OJIOKOB, oOecneunBaromux Jorudeckoe Betnie- | [1K-4 V2
HUE pacyeTa MPH HeCOOIOICHUH YCIIOBHSL.
3. | YMeHbIIHUTh 00bEM PETUCTPUPYEMBIX ITPH CUMYJIALIUN JAHHBIX. [1K-4 H3
4. | YMEHBIIUTh TOYHOCTh COOPKH MOJIeNH (PU3NIECKON CHCTEMBI. I1K-4 v3
5. | IIpeobpa3zoBaTh MOJCUCTEMY B MOJCHUCTEMY BApUAHTOB U HACTPOUTH BhI- | [TK-4 H3
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00p uepe3 BHEIIHIOW MEPEMEHHYIO

6. | I[IoBBICHTH CKOPOCTH MOJEIUPOBAHMS MPH CHIKCHUH TOYHOCTH monyde- | [1K-4 H3
HUSI MHTEPECYIOIEero curuaia He 6osee 1%
7. | Co3gaTh MPOU3BOJIBHYIO MOJIENb THAPABINYECKON cUCTeMBI ¢ MOTOpHBIM | [1K-4 V3

maciaoMm 10W40

He npenycmorpensl

5.3.2.5. Bonipocsl AJis1 KOHTPOJIbHOM (pacueTHO-rpaduvecKkoii) padoThl

He npenycmorpensl

5.4. CucremMa OLleHUBAHMA JOCTHKECHHUS KOMIIETCHIIUMI

5.3.2.4. Ilepeuennb TeMm pedepaToB, KOHTPOJbHBIX, pacueTHO-TpaguYecKuX padoT

5.4.1. OIIeHKa JOCTHKEHUS KOMIIETEHIIMH B X0/1e HpOMe)KyTO‘lHOﬁ aTrrecralnum

Komnerenuus I1IK-4 CriocoGen pazpadaTbiBaTh aBTOMATH3HPOBAHHBIE CHCTEMbI YIPABJIEHUS TEXHHYECKHMMU
CpeICTBAMM M KOMIIbIOTEPHBIE MO/IeJIU sIBJIEHHI{, 00bEKTOB H CHCTEM

HNuaukatopsl qoctixkenns komnerennuu IMK-4

Homepa Bonpocos u 3aga4

BOIPOCHI
3aja4M | 3a4a4M 1o Kypco-
Koxn Conep:xanune BOTPOCHI K K K 3aué- | POMPOCHIK BOMY IIPO-
IK3aMeHy 3a4eTy
IK3aMeHy Ty eKTy (pa-
0oTe)
CoBpeMeHHbIE METOABl MaTeMaTHYECKOTO
MOJICIIUPOBaHUs, B TOM yucie umurtaiuon- | 1,2,3,6,8,11,
Horo, paboymx mporeccoB TexHudyeckux | 12,13,14,15,
32 | 0OBEKTOB M CHCTEM C HCIOJIb30BaHueM ma- | 16,17,18,19, — — — 24
KETOB NPHUKJIAJHBIX Mporpamm, Merons! pe- | 25,26,28,31,
IIEHUS 3a74a4 U CIIOCOOBI OIEHKH TOYHOCTHU 34
peIIeHus
Peanu3oBbIBaTh COBPEMEHHBIC METO/bI Ma-
TEMaTHYECKOTO MOJeTUpoBaHus padounx | 5,9,20,21,22,
MPOIIECCOB TEXHUYECKUX 00beKTOB U cuctem | 23,29,36,37,
Y2 | ¢ wucnonp3oBaHueM TmaketoB mnpukiagHeix | 38,39,40,41, 2,10 — — 19
MpOrpamM, BBIMONHITE OICHKY TouHocTH | 46,48,49,68,
pe3ynbTata W TPEACTaBIATH PE3YJbTATHI 69
BBINIOJHEHHOH paboThI
Co3naBaTh KOMITBIOTEPHBIC MOZETH oTaeisb- | 4,7,10,24,27,
HBIX pabounx mporeccoB wian texuuueckoro | 30,32,33,52,
Y3 | oObekTa B 1enmoM ¢ yuéroM mpuHIMNOB u | 54,55,56,57, 3,78 — — 58
ocobeHHocTEel paboTh 58,59,60,61,
64,65
C0v3z1aHHe M OTJIaJIKa KOMITBIOTEPHBIX MOJIe- 35.42.43.44,
Jel paboymX MPOLECCOB TEXHHYCCKUX O00B-
45,47,50,51,
H2 | ekTOB m cucTeM, OTHOCSIIUXCS K MPOQUITIO 5362 63.66 145,69 — — 3,6,7,10
JIESITENFHOCTH, B TIPUKJIATHBIX MTPOTPAMMHBIX ’671,70’ '

IMaKETaX UMHUTAIIMOHHOI'O MOACIIMPOBAHUA

5.4.2. OnleHKa 10CTHKEHHsI KOMIIETEHIIMIi B X0/1e TEKYIIEr0 KOHTPOJIsI

Komnerenuus I1K-4 Crioco6en pazpaéaTbiBaTh aBTOMAaTH3HPOBAHHBIE CHCTEMbI YIPABJIEHUS TEXHHYECKHMH
CPeACTBAMH H KOMIIBIOTEPHbIE MO/Ie/IH SIBJICHHI, 00bEKTOB U CHCTEM

Nupukatops! nocTmxkenns komnerennnu INK-4

HOMepa BOIIPOCOB U 3a/1a4

3aJavum nJist

BOMPOCHI TMPOBEPKH
Kon Copep:xanue BOIIPOCHI TECTOB .
YCTHOTO OTpoca yMeHwuii n
HABBIKOB
CoBpeMeHHBIE METOIBl MaTEeMAaTHYECKOTO
32 MOJICTMPOBAaHUSA, B TOM YHCIIE MMHUTAIIH- 1,2,4,10,11 1,3,4,9,27,28,29 —

OHHOT0, pabOYNX IPOLIECCOB TEXHUIECKUX
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OOBEKTOB M CHCTEM C MCIOJIb30BaHUEM
MMAaKEeTOB MPUKIATHBIX MPOTPaMM, METOIBI
peuIeHus 33124 ¥ CIIOCOOBI OIEHKH TOYHO-
CTH pEIICHHS

y2

Peann3oBbIBaTh  COBPEMEHHBIE  METOJIBI
MaTeMaTHIECKOTO MOJEIUPOBaHus pabo-
YHUX TPOIECCOB TEXHUIECKUX OOBEKTOB M
CHCTEM C HCIOJb30BaHUEM MAKETOB IPHU- 3,5,12,13
KJIIaTHBIX HpOFpaMM, BBIIIOJIHATH OI_ICHKy
TOYHOCTH peSynLTaTa u HpeZ[CTaBJ'[HTI)
Pe3yJIbTAThI BBIMOJIHEHHON pabOThHI

5,8,12,13,14,18,
21,22,24,30

1,2

V3

Co3naBaTh KOMIBIOTEPHBIE MOJEIH OT-
JIETBbHBIX PaOb0YUX MPOLECCOB MM TEXHH-
4ecKoro 0OBbEeKTa B IEJIOM C YYETOM IPHH-
LIMIIOB ¥ 0COOEHHOCTEH paboTh

6,7,14,15

6,7,15,17,1923,
25,26

4,7

H2

Co3naHue U OTiajgKka KOMIBIOTEPHBIX MO-
neneid pabodnx IPOLIECCOB TEXHUYECKHX
00BEKTOB M CHCTEM, OTHOCAIINXCS K TIPO-
(U0 esATeNbHOCTH, B MPUKIAJHBIX IIPO-
rpaMMHBIX MaKeTaX UMHUTALMOHHOTO MO-
JeTTMPOBaHUS

8,9,16,17 2,10,11,16,20,31

3,5,6

6. YueOHO-MeTOAMYECKOE U HH(POPMANIMOHHOE oDecTeYyeHne TUCIHIIHHbI

6.1. Pexomenayemast iureparypa

bubmmorpadudeckoe onmucaHue

Tun
W30aHUS

Bug yuebHoit
JUTEPATyPhI

Xumuenko, A. B. KomnbeloTepHoe MojaeNIupOBaHHEe TEXHUYE-
CKUX cucTeM: yueOHoe mocobue / A. B. Xumuenko, H. U.
Mumenko. — Caparos : By3oBckoe obpasosanue, 2021. —
165 c. — ISBN 978-5-4487-0794-0. — TekcT : 3MEKTPOHHBIH
/I udposoit odpazosarenbublil pecypc [IPR SMART : [caii].
— URL: https://www.iprbookshop.ru/110116.html. — Pexum
JOCTyNa: JUIs aBTOPU3UP. TIOJIb30BaTeIeH

VYyeOHoe

OcHoBHas

Metoznonorusi 1 METOABl HCCIeNOBaHMs. AHAIW3 JaHHBIX U
MoJenupoBaHue.  yueOHoe  mocobue/  A.B. XumueHko,
B.1. Opobunckui, N.B. backakos, B.A. I'ynesckuii,
B.B. Octpuxkos, E.C. Cxpeinauk. — Boponex : ®I'BOY BO
Boponexckuii AV, 2024. — 266 c.

YuebHoe

OcHoBHAas

Kotkun, I'. JI. KomnbioTepHoe MopaenupoBaHue (HU3NUIECKUX
npoueccoB ¢ ucrnonszoBanneM MATLAB : yue6Hoe nocobue /
I'. JI. Kotkums, JI. K. IToro, B. C. YUepkacckuit. — 2-e uzzm. —
HoBocubupck : HoBocuOupcekwmii rocy1apcTBeHHbIN YHUBEPCH-
ter, 2017. — 203 ¢c. — ISBN 978-5-4437-0608-5. — Tekcr :
anektpoHHblidi // LnudpoBoit obGpasoBarenbHEIM pecypc IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/
93459.html (nara ob6pamenus: 25.08.2024). — Pexum nocty-
na: Jyis aBTOPU3UP. TIOJNb30BaTeIeh

YuebHoe

Jormomxau-
TelbHAs

l'opnee, A.C. MoaenupoBaHue B arpovuH>XeHepuu [Diek-
TpoHHbIH pecypc] / TopaeeB A. C. — 2-e u3., UcIp. U 0. —
Cankrt-IletepOypr: Jlanp, 2022. — 384 c¢. — PexoMmeH10BaHO
YMO By30B P® 1o arpowHxeHepHOMY 00Opa30BaHHIO B Kade-
CTBE y4YeOHHMKa [UIsI CTYAEHTOB BY30B, OOYYaIOIIUXCSA II0
HaIPaBICHUIO «ATpOUMHXEHEpHUsD». — KHHra U3 KOJUIeKIHH
Jlanp - Berepunapus u cenbckoe xo3aictBo. — ISBN 978-5-
8114-1572-4. — URL: http://e.lanbook.com/books/element.
php?pll_id=45656.

YyebHoe

Hononuu-
TeNbHAs

Xumuenko, A. B. [lnanupoBaHue JKCHEpUMEHTA : ydeOHOE

VYuebHoe

Hononnau-
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nocobue / A. B. Xumuenxo, H. 1. Munienxo, B. B. brikoB. —
CaparoB : By3oBckoe obOpazoBanue, 2021. — 127 ¢. — ISBN
978-5-4487-0793-3. — Texcr : snekrponHsiit // Ludposoii
obpasoBarenbHblii pecypc IPR SMART : [caiit]. — URL:
https://iwww.iprbookshop.ru/110117.html. — Pesxxum mocryma:
JUIs1 aBTOPU3HP. TOJb30BATEIEH

TCIIbHAas

KomnbroTepHoe MojaennpoBaHHE 3IIEKTPOMEXaHWYECKUX CH-
CTEM IMOCTOSHHOIO M MEpPEMEHHOro Toka B cpene MATLAB
Simulink : yuebnoe mocobue / 0. H. Jlementnes, B. b. Tepe-
xuH, U. I'. OnaokomnsutoB, B. M. Pynesckmit. — Tomck : Tom-
CKUU TONMTEXHWYEeCKHi yHuBepcurteT, 2018. — 497 c. —
ISBN 978-5-4387-0819-3. — Tekcrt : anextpouusii // Ludpo-
Bo# oOpazosarenbHEI pecypc IPR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/98983.html. — Pexum nocrymna:
JUIsL aBTOPU3UP. MOJIb30BaTENEH

VYyeOHoe

Jormomxau-
TECIbHAsA

Simscape Users Guide. Math Works: Documentation R 2024a.
MathWorks, 2024. — 1134 p. URL: https: //ch. mathworks .
com/help/pdf_doc/physmod/simscape/simscape _ug.pdf.

YuyebHoe

HononHu-
TeJbHas

Simulink User’s Guide. MathWorks: Documentation R2024a.
MathWorks, 2024. — 4850 p. — URL.: https: //ch. mathworks.
com/help/pdf _doc/simulink/simulink_ug.pdf.

YuyebHoe

Hononuu-
TeNbHas

Metopmonorust 1 METOIbI HCCIEA0BAaHUS B MPOQPECCHOHATEHON
JeSTeIbHOCTU. PerpeccnoHHbI aHanu3 Ha OCHOBE METOA0B
MAaIIMHHOTO 00y4eHus : YueObHo-MeTonndecKoe nocodune ams
MarucTpoB arpOMHKEHEPHOTO (pakyybTeTa, 00ydaromuXxcs 1o
HanpasieHuto 35.04.06 «Arpourxenepus» / A.B. XumueHko,
B.1. Opobunckuit, 11.B. backakoB. — Boponex : BIAY,
2023. — 167 ¢. — Tekcr : anexkrponnsiii. — URL:
http://catalog.vsau.ru/elib/books/b173155.pdf

Metoaguue-
CKO€e

10.

BeinonHeHne ¥ 3amuTa BBITYCKHON KBaTU(pHUKalMOHHON pa-
00THI [ DIEKTPOHHEBIHN pecypc]: METOAMYECKHEe YKa3aHHs IS
MarucTpoB arpOMHKEHEPHOTO (pakyybTeTa, 00yJaromuXcs 10
HanpasiieHuio 35.04.06 « Arpourskenepus» / Boponexckuit
roc. arpap. yH-T; [cocT.: A.M. I'meBckwuii, B.1. OpoOuHckui,
N.B. Backakog, A.B. Bopoxo6uH, A.B. UepHbIios]. — Diek-
TpOH. TekcToBbIe AaH. (1 daitn: 491 K6). — Boponex: Bopo-
HEXCKUU roc. arpap. yH-T, 2020. — 3arnaBue ¢ TUTYJIBHOTO
sKpaHa. — Pexxum moctyna: uis aBTOpU30BaHHBIX MMOJTE30BaTE-
neit: http://catalog.vsau.ru/elib/metod/m155269.pdf. — Texcro-
BHIi (aitn. — Adobe Acrobat Reader

Metoaguye-
CKO€e

11.

BectHuk BopoHexckoro rocygapcTBEHHOIO arpapHoOro yHH-
BEPCUTETA: TEOPETUUECKUI M HAYIHO-IPAKTHUECKUH KypHAI /
Boponex. roc. arpap. yH-T — Boponex: B'AY, 1998-

Ilepuoau-
YyecKoe

12.

Texnuka B cenbckoM — xo3siiictBe:  IlpousBoacTBeHHO-
TexHr4Yeckuil xxypHan / Yapeaurens: AHO "Penaxmus xypHa-
ga "TexHnka B ceabCcKOM Xo3siicTBe" — MockBa: Pegakmus
KypHasia "TexHUKa B cesbcKoM xo3sicTe", 1958-

Ilepuonnu-
YECKOe

13.

TpakTopbl ¥ CENbXO3MAIIMHBL: EXKEMECAYHbIH  HAY4YHO-
nmpakTudeckuil sxypHar: [16+] / yapemurens: OOO "Penaknus
)ypHasa "TCM" - Mocksa: Penakims sxxypHamna "TCM", 1958-

Ilepuoau-
YeCcKoe

6.2. Pecypcnl cetu UHTEpHET

6.2.1. DneKTPOHHBbIE OUOJINOTEYHbIE CUCTEMBI

Ha3zBanmue

Pa3melnenue

Jlanpb https://e.lanbook.com



https://e.lanbook.com/
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2 | ZNANIUM.COM http://znanium.com/
3 | IOPAUT http://www.biblio-online.ru/
4 | IPRbooks http://www.iprbookshop.ru/
5 | E-library https://elibrary.ru/
6 | DnekrponHas 6udbanorexka BIAY http://library.vsau.ru/
6.2.2. IlpodeccnonanbHble 0a3bl JAHHBIX 1 HHPOPMALMOHHBbIE CHCTEMbI
Ne Ha3zBanue Pazmemnienue
1 |CnpaBouHas npaBoBas cucrema [‘apaHar http://www.consultant.ru/
2 CrpaBouHass mnpaBoBasi cucreMa KoHCynbTaHT http://ivo.garant.ru
ILmoc
3 [Tpodeccuonansubie crpaBounbie cucteMbl «Ko- |https://Texakcnepr.caiit/sistema-
JIEKC» kodeks
6.2.3. CaiiTbl 1 HHGOPMAITHOHHBbIE OPTAJIbI
Ne Haszsanue Pa3smemnienne
1 | LIUTM Dxenonenta https://docs.exponenta.ru/documentati
on-center.html
2 | MathWorks https://mathworks.com/help
3 | JlokymenTanus Engee https://engee.com/helpcenter/
C_pe;[a JAUHAMHUYCCKOIo MOJACIMPOBAaHUA https://simintech.ru/
SimInTech

7. MaTepI/IaHLHO-TeXHH‘leCKOG H nporpamMmMmHoO¢ o0ecreueHue AUCHUIIJINHbBI

7.1. IloMemienus AJ151 BeAeHHs 06pa30BaTeJ’IbHOF0 nmpouecca u 060PYI[0B3HHC

HaumeHoBaHue moMelIeHU IS IPOBEICHUS BCeX BHIOB y4e0-
HOH JeAITeJIbHOCTH, IPeyCMOTPEHHOH Y4eOHbIM ILIAHOM, B TOM
YHCJIe TOMELIeHHUS VISl CAMOCTOATEIbHOMH padoThl, ¢ YKa3aHHEM
nepevyHsi OCHOBHOI'0 000PY10BaHNs, y4eOHO-HATJISIAHBIX N0CO-
Ouii ¥ UCTOJIB3yeMOro NPOrPaMMHOIO0 ofecredyeHus

Anpec (MecTONOJIOKeHNe) MOMeLeHH 1/
NPpOBeJeHUs BCeX BUI0B Y4eOHOM JesiTeJbHO-
CTH, IPeAYCMOTPEHHOM YU4eOHbIM IJIaHOM (B
ciIydae peaau3anuy o6pa3oBaTesbHOI Mpo-
rpamMMmsl B ceTeBOii opMe 10MOJTHUTETHHO
yYKa3bIBaeTcsi HAUMEHOBAHUEe OPraHU3AlNH, C
KOTOPO¥ 3aKJII0Y€EH I0TOBOP)

VYuebHasi ayAuTOpUs ISl MPOBEJCHUSI YISOHBIX 3aHSITHIl: KOM-
IJICKT y4eOHOH MeOenu, TEeMOHCTpaIlMoHHOe 000py0BaHne, yueo-
HO-HaIJISAIHEIE TOCOOHUS

VYueOHast ayAUTOpUs JJisl POBEACHUS YUSOHBIX 3aHITHIl: KOM-
TUIEKT y4eOHOW MeOenu, JEeMOHCTpPAalMOHHOE O0OpyJOBaHHE U
yueOHO-HaIJIsIHBIE TOCOOMS, IPE3eHTAOHHOE O00OpyI0BaHKe,
ucrons3yemMoe nporpammuoe obecrniedenne MS Windows, Office
MS Windows, DrWeb ES, 7-Zip, MediaPlayer Classic, Sumexc
Bbpaysep / Mozilla Firefox / Internet Explorer, ALT Linux,
LibreOffice, AST Test

VYuebHasi ayAuTOpUs Uil MPOBEJCHUSI YICOHBIX 3aHITHIl: KOM-
IJICKT ydeOHOW MeOenu, JeMOHCTpPAIlMOHHOE OO0OpYIOBaHHE H
y4eOHO-HAIISIHBIC TTOCOOHS: BHACOMArHUTO(MOH, TPOEKTOp, Tele-
BU30p, KommbioTep, ckanep EPSON, kabenb ayano, kabenb yiu-
HUTENb, Kononku MK3, nabopaTopHoe 000pymoBaHueE: BECHI

VYueOHasi ayAMTOpUs IJIsl IPOBEACHUs YUeOHBIX 3aHITHIl: KOM-
TUIEKT y4eOHOI MeOesu, KOMIBbIOTEpHAst TEXHUKA C BO3MOXKHOCTBIO
noakitoueHuss k cetn "MHTepHer" M oOecriedeHHEeM JOCTyNa B
AJIEKTPOHHYIO HH(DOPMAIHOHHO-00pa30BaTEIbHYIO CPEy, UCIIOJIb-
3yemoe mporpammuoe obecrieuenne MS Windows, Office MS
Windows, DrWeb ES, 7-Zip, MediaPlayer Classic, SIuaexc Bpaysep
/ Mozilla Firefox / Internet Explorer, ALT Linux, LibreOffice, AST

394087, BopoHexckas 00macTh, T.0. BopoHex,
yin. Tumupsizena, 13

394087, Boponexckas 001acTh, r.0. BopoHex,
yi1. Tumupsizesa, 13, a.15

394087, BopoHexckas 001acTh, I.0. BopoHex,
yn. Tumupsizena, 13, a.107

394087, BopoHnexckas 001acTh, I.0. BopoHex,
yin. Tumupszesa, 13, a.219



http://znanium.com/
http://www.biblio-online.ru/
http://www.iprbookshop.ru/
https://elibrary.ru/
http://library.vsau.ru/
http://www.consultant.ru/
http://ivo.garant.ru/
https://техэксперт.сайт/sistema-kodeks
https://техэксперт.сайт/sistema-kodeks
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HanmeHoBaHMe noMeLeHH 1J15 IPOBeIeHUsI BceX BU0OB yuel-
HOW J1eATeJbHOCTH, MPEeAyCMOTPEHHOH YUeOHBIM IJIAHOM, B TOM
Yucie MOMeleHus I CaMOCTOSITeIbHOI padoThl, ¢ yKazaHHeM
nepeyHsi OCHOBHOI'0 000py10BaHuUsl, y4e0HO-HATJISITHBIX MOCO-
Ouii ¥ UCIOJIB3yeMOro NPOrPaMMHOIO0 ofecreyeHus

Anpec (MecTOMNOJI0KeHHEe) OMelleHUil 1151
NpOBeJeHUs BCeX BUI0B Y4eOHO esiTeJbHO-
CTH, MPeIYCMOTPEHHOI Y4eOHBIM MJIAHOM (B
ciIy4yae peaau3anuyu o0pa3oBaTebHON Mpo-
rpaMMbl B ceTeBOi ¢opMe J0NOJIHUTETbHO
yYKa3bIBaeTcsi HAUMEHOBAHUE OPraHU3alNH, C
KOTOPOIi 3aK/1104YeH 10Tr0BOp)

Test, Ilouck ypaBHEHHMs MHOTOMEpPHOM JIMHEHHON perpeccuu,
Matlab

[TomenieHre 1uIsi CAMOCTOSITENTLHOM padOThI: KOMIUICKT YIeOHOM
Me0elu, KOMITBIOTEPHAsI TEXHUKA C BO3MOXKHOCTBIO MOJKITIOYEHUSI K
cern "HMHTepHeT" M obecneyeHHWeM NOCTYNa B JJIEKTPOHHYIO WH-
(hopMaIMOHHO-00pa30BaTEIbHYIO0  Cpely, HCIOJB3YyeMOe Ipo-
rpammHOe obecmiederne MS Windows, Office MS Windows,
DrWeb ES, 7-Zip, MediaPlayer Classic, Slugexc bpaysep / Mozilla
Firefox / Internet Explorer, ALT Linux, LibreOffice, AST Test,
IMowuck ypaBHEHHS] MHOTOMEPHOI TnHEWHOH perpeccuu, Matlab

[Momermenne At CaMOCTOSTENNFHON PaOOTHI: KOMIUIEKT yUeOHOM
MeOeTH, KOMIIBIOTEPHAS TEXHUKA C BO3MOKHOCTBIO TTOJKITFOUEHHS K
cetu "MnaTepHEeT" M obecmedeHneM IOCTyIa B DJICKTPOHHYIO HH-
(hopmanmmoHHO-00pa30BaTENBHYIO  Cpely, HCIIOJb3yeMOoe TIpo-
rpaMmMHOoe obecrieuenne MS Windows, Office MS Windows,
DrWeb ES, 7-Zip, MediaPlayer Classic, Slugexc bpaysep / Mozilla
Firefox / Internet Explorer, ALT Linux, LibreOffice, AST Test,
Iouck ypaBHEeHHss MHOTOMEPHO# TuHeitHON perpeccuu, Matlab

[Tomemnienne 1t caMOCTOSITENILHOM pabOThI: KOMIUIEKT Y4eOHOM
Me0eln, KOMITBIOTEPHAsT TEXHUKA C BO3MOXKHOCTBIO TOJKITIOYEHHST K
cetu "HHTepHET" M O0EcleYeHneM JOCTyIa B AIIEKTPOHHYIO WH-
(hopMamOHHO-00pa30BaTEIBHYIO  CpEely, HCIIONB3yeMOe IIPO-
rpammHOe obecriederne MS Windows, Office MS Windows,
DrWeb ES, 7-Zip, MediaPlayer Classic, Google Chrome / Mozilla
Firefox / Internet Explorer, ALT Linux, LibreOffice, AST Test,
Iloxck ypaBHEHHS MHOIOMEPHOI JTnHelHOM perpeccun, Matlab

394087, BopoHnexckas 001acTh, T.0. BopoHex,
yi. Tumupszena, 13, a.219 (¢ 16 o 20 4.)

394087, Boponexckas 06macTp, 1.0. BopoHex,
yi. Tumupsizena, 13, a.321 (c 16 mo 20 4.)

394087, Boponexckas 061acTh, r.0. BopoHexk,
yi1. MuuypuHa, 1, a.232a

7.2. IlIporpaMmmMHoOe obecrieyeHue

7.2.1. lIporpamMmmMHoe o0ecnieyeHne 001Iero Ha3HAYEHUS

Ne Ha3Banue Pa3zmernenue
1 (B;[]CJ;SHHOHHLIG cuctembl MS Windows / Linux (ALT K B tokansHoi cetnt BEAY
IMakets! oducubix mpunoxenuit Office MS Windows / .
2 OpenOffice / LibreOffice [IK B nokansHOM cetu BI'AY
[Iporpammsl s mpocMotpa daiinos Adobe Reader / N
3 DjVu Reader IIK B nokanbHO# cetu BITAY
4 Bpaysepsr Slunexc bpaysep / Mozilla Firefox / Internet K B nokansHoii cetn BLAY
Explorer
5 | AnTuBHpycHas nporpamma DrWeb ES 1K B nokanbHO# cetu BITAY
6 |IIporpamma-apxuBarop 7-Zip [IK B nokansHoOM cetn BI'AY
7 |Mynerumenuna npourpeiBarenab MediaPlayer Classic 1K B nokanpHoO# cetn BITAY
8 |IInardopma onnaiin-oOyuenus eLearning server 1K B nokanbHO# cetu BITAY
9 |Cucrema komnbroTepHoro TectupoBanus AST Test [IK B nokansHoii cetn B'AY
7.2.2. CnenuaJIMm3MpoBaHHOE POrPaMMHOe o0ecriedyeHne
Ne Haszpanue Pasmemenue
Cucrema TpexmepHoro mojaeiupoBanus Kommac 3D [IK B noxanbHo#t cetu BTAY
[IIIT myst pemenus 3ama4 TEXHUIECKUX BhIUHMCIeHI Matlab [IK B noxaisuoii cetr BTAY
3 |Cucrema koMmbroTepHOU anredpsr Mathcad [1K B nokanbHoii cetu BTAY
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Ne Ha3zBanmne

Pasmemenne

4 |Tlaker cTatrcTHuecKkoi 00pabOTKM HaHHBIX Statistica

IIK B nokaneHoOM cetnt BI'AY

5 |Ilouck ypaBHEHHUs] MHOTOMEPHOM TMHEHHON perpeccuu

I1IK B nokansHoi cetnt BT AY

8. Me)l(lII/ICIII/IHJII/IHapHLIe CBHA3H

Jucnumummaa, ¢ KOTOPoi He00X0IIMO Kadenpa, Ha koTOpOIt IIpemomaeTcs ®OUO 3aBeayromero
COTJIaCOBaHHE JHCIUIUIMHA kadenpoit
b1.0.01 «Meromonoruss u wmeronsl | Kadenpa cenbckoxo3sHCTBEHHBIX Ma- OpoOunckuii B.1.
UCCIIeIOBaHUSI B MNPO(ECCHOHANBHOHN | IIHMH, TPAKTOPOB M aBTOMOOUIIEH
JESITEITbHOCTU
b1.0.07 «MopgenupoBanne B arpomH- | Kadenpa matemaTnky u pu3uku [MumkrHa JLA.
KESHEPHUN»
b1.B.06 Paspabotka cucrem wuckyc- | Kadenpa cenbckoxo3siiCTBEHHBIX Ma- Opobunckuii B.U.
CTBEHHOTO HHTEJJIEKTa Ul TEXHWYE- | IIMH, TPAKTOPOB M aBTOMOOMIIEH
CKHUX CPEJCTB
b1.B.01 «Pa3pabotka aBroMaru3upo- | Kadenpa cenbckoxo3siCTBEHHBIX Ma- Opobunckuii B.U.
BaHHBIX CHUCTEM YIPABIECHUS TEXHUYE- | ILIMH, TPAKTOPOB M aBTOMOOMIIEH
CKHMH CPEJICTBAMI
b1.B.05 «becnmiothbie neratensHble | Kadeapa skcrumyaranyuy TpaHcopT- Koznos B.I'.
anmaparb» HBIX M TEXHOJIOTHYECKHUX MAIIUH
b1.B.04 «Texnmdeckue cpencrsa Tod- | Kadenpa skcrumyararum TpaHCIIOPT- Koznos B.I'.
HOTO 3eMJICICIHS HBIX M TEXHOJIOTHYECKUX MaIlMH
Bb1.B.J13.02.01 «PoGoToTexanka» Kagenpa >nekTpoTeXHUKH 1 aBTOMa- Adonnues 1.H.
THKH
b1.B.J12.02.02 «Mexarpounsle cucte- | Kadenpa mekTpoTeXHUKH 1 aBTOMa- Adonrues /I.H.

MBI YIIPaBJICHUS

THUKH
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1 HH

IIpuiaoxenne 1
JIMcT nepuoguyecKkux NpoBepok padoueii MporpaMmsl
opManusi 0 BHECEHHBIX H3MEHEHMAX

JoJ/xkHOCTHOE JINI0, TPOBO-
JUBIIEe MPOBEPKY:

IloTpedHOCTH
B KOPPEKTHPOBKE yKa-

HNudopmanust o BHe-

Jara 3aHHEM COOTBETCTBYIO-
D.N.0., . | CEHHBIX M3MEHEHHSIX
IIHUX pa3aeyioB padoueit
TO0JKHOCTH
NMPOrPaMMbl
3aBenyromuii  Kadempoit cemb- Jla
. CKOppEKTUPOBAH:
CKOXO3HCTBEHHBIX MAIIIHH, Nell ot
. Pabouas nporpamma ax-
TPaKTOPOB U aBTOMOOMIICH 04.06.2025 r.
TyanusupoBana Ha 2025- m6.1, 1m.7.1

Opobunckwmii B.1.

2026 yueOHBIi roJ
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