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1 Henawn, 3a0a4M ¥ IVIAaHUPYEMbIe Pe3yJbTAThl 00y4eHHs 110 AUCHUILIHHE

Ilesnpt0 OCBOEHUS AMCUUIUIMHBI SBISETCS HNPUOOPETEHUE CTYIEHTAMU TEOPETUYECKHX U
NPAaKTUYECKUX 3HAHUN B OOJIACTH UCIIOIB30BaHUS CHEIMATU3UPOBAHHBIX IPOTPAMMHBIX MTPOIYKTOB
Ul MPOrpaMMUPOBAHUSA M MMUTALUOHHOIO MOJECIMPOBAHUSA, aHAIW3a M CUHTE3a JIJIEMEHTOB
MEXaTPOHHBIX CHCTEM B Pa3IMYHBIX 00JACTAX MPOMBIIUICHHOCTH.

3amaun  JAUCUMIUIMHBL. - MPUOOpPETEHHE TEOPETHUYECKUX U IPAKTHUECKUX HaBBIKOB
IPOTPAaMMHUPOBAHUS M MMHUTAIMOHHOTO MOJIEIMPOBAHUS B 00JACTH MEXaTPOHUKH; - MOJTyUYCHHE
HaBBIKOB pEIIEHMs] CTaHJApTHBIX 3a7ad HpU pa3paboTKe NpOorpaMM M MOAENEH pa3IHMuHBIX
AJIEMEHTOB MEXAaTPOHHBIX CUCTEM.

OOyuenue no aucuuIiuiMHe «MaTeMaTHuecKoe MOAEIUPOBAaHHE OOBEKTOB YIIPAaBIECHHUS U
MEXaTPOHHBIX CUCTEM» HAIPABJICHO Ha POPMHUPOBAHUE Yy O0YUAIOIIMXCS CISAYIOMNX KOMITETCHIIUMI:

Koa v nHaumenoBanue
KOMIIeTeHIN I

I/IH)II/IKaTOPLI JAOCTHKCHUSA
KOMIIETCHIIUHU

HaumenoBanue
NOKA3aTeJIsl OLeHUBAHUSA

[TK-5. Cnocoben
[IPOU3BOJIUTH AHATIN3
KOMIIOHOBOK TMOKHX
IIPOU3BOJICTBEHHBIX CUCTEM,
pacyeTsl U IPOEKTUPOBAHUE
OTZIEIIBHBIX YCTPOUCTB
MEXaTPOHHBIX CUCTEM C
HCII0JIb30BaHUEM
COBPEMEHHBIX TEOPETUUYECKHUX
U DKCIEPUMEHTAIbHBIX
METO/IOB pa3pabOTKu
MaTeMaTUYeCKUX MOoJeIen
UCCIIeTyEeMbIX OOBEKTOB U
IIPOLIECCOB B COOTBETCTBUU C
TEXHUUYECKUM 33aJJaHUEM

UTIIK-5.1 IToHuMaeT OCHOBHBIE
METO/Ibl aHATN3a KOMIIOHOBOK
ruOKUX IPOU3BOJICTBEHHBIX
CHCTEM, METOJIbI pacuera u
MPOEKTUPOBAHUS OTAETBHBIX
YCTPOMCTB MEXATPOHHBIX
CUCTEM, TEOPETHYECKHE U
AKCIIEPUMEHTAJIbHBIE METOIbI
pa3paboTKu MaTeMaTUYECKUX
MOJIEJIEN UCCIIEyEMBIX
00BEKTOB MEXAaTPOHHBIX
cUCTEM

NIIK-5.2. OcymiecTBusiet
aHaJIN3 KOMIIOHOBOK THOKUX
MIPOU3BOJICTBEHHBIX CUCTEM,
MIPOU3BOJUT PACUETHI U
MIPOEKTUPOBAHUE OTJEITHHBIX
YCTPOWCTB MEXaTPOHHBIX
CHCTEM C UCIOJIb30BaHUEM
COBPEMEHHBIX TEOPETUUECKHUX
1 DKCTIEPUMEHTAIIbHBIX
METO/I0B pa3pabOTKH
MaTeMaTUYECKUX MOJIEIIECH.
NIIK-5.3. CocTaBnsier
TEXHUYECKOE 3aJ]aHue Ha
MPOEKTUPOBAHHE THOKIX
MIPOU3BOJICTBEHHBIX CHCTEM;
MOJIeTHpYeT (pu3udeckue
MIPOIIECCH B
ANEKTPOTEXHUYECKUX
YCTpPOMCTBAX U
ANEKTPOIHEPIETUUECKUX U
AIEKTPOMEXAHUUECKHIX
CHUCTEMax B COOTBETCTBUU C
TEXHUYECKUM 3/ TaHUEM.

3HATB. OCHOBHBIE MOHSATHS
IPOrpaMMHOTO 00€eCTIeueHUs
B MEXaTPOHHBIX CUCTEMAX,
MOJyJIIX KOMILIEKCAX;
BO3MOXXHOCTH MPOTPaAaMMHOTO
oOecrnieueHus /Ui aHaiIu3a
MEXaTPOHHBIX CUCTEM U UX
3JIEMEHTOB; IIEPEUYEHb
YHHUBEPCAIHHOTO U
CHeHaTN3UPOBAHHOTO
IPOrpaMMHOTO 00€eCIIeUeHNS;
METO/1bl BU3yaJIU3alluU
rpaduueckoil u uuppoBoi
UHpOpMaLIUU

YMers: IpaBUIbHO
OPUEHTUPOBATHLCS B TJIABHBIX
TEPMHUHAX TPOTPAMMHOTO
o0ecrnieueHrs MeXaTpOHHBIX
CUCTEM; Pa3JIeNATh CIOKHYIO
MEXaTPOHHYIO CUCTEMY Ha
CBSI3aHHBIE MEXKITY c000it
AJIEMEHTHI C TETBI0
IaJIbHEHUIIIEro
MOJICTTUPOBAHUS U aHAIN3a;
MOJIb30BaThCs OMOTMOTEKON
3JIECMEHTOB | 3a/1aBaTh UX
napameTpsl

Biaajgerns. MmeTomamu
MPEJICTABICHUS PEaTbHBIX
MEXATPOHHBIX CUCTEM U UX
3JIEMEHTOB B IMTPOTPAMMHOM
obecreyeHny; HaBLIKAMH
aHaliM3a MEXaTPOHHBIX
CHCTEM; HaBBIKAMH




CUMTBIBAHUS TIOJIC3HOM
nH(popMaIy ¢ BUPTyaIbHON
MOJEJIN; HaBBIKAMU
aQHAJIM3UPOBATH MMOJYYECHHYIO
nH(bOpMAaINIO

2 MecTO TUCHUILTHHBI B CTPYKTYpe 00pa3oBaTe/ibHO MPOrpaMMbl

JIMCUUIUIMHA OTHOCHUTCS K AJIEKTUBHBIM JUCHUIUIMHAM YacTH, (OPMHPYEMOH y4yaCTHUKAMHU
oOpa3oBaTenbHbIX oOTHOWEHUH O1oka b1 «/lucuurmimnel (Moxynn)». JAMcHUIUIMHA HETOCPEACTBEHHO
CBsI3aHa CO CIEAYIOLUMU AUCUUIIMHAMU U npakTukamu OOIL:

MHTemieKkTyanbHble CUCTEMbI YIIPABICHNUS;

MoHTaX 1 HajlaIka MEXaTPOHHBIX U pOOOTOTEXHUYECKHX CHCTEM,
[TporpamMHoe oOecrieueHre U CUCTEMHbIE (DYHKIIMH KOHTPOJLIEPOB;
CoBpeMeHHbIE METO/bl TEOPUU YIIPABIICHHUS;

VYnpaBieHue NpOMbIIUIEHHBIMU MEXaTPOHHBIMU CHCTEMaMH;
DIIEKTPOTEXHUYECKUE CUCTEMBI.

3 CTpyKTypa H cojep:KaHue AUCHUTLTHHBI
OO61as TpyA0eMKOCTh IUCHUIUIHHBI cocTaBisieT 4 3adeTHble enuHullsl (144 yacos).

3.1 Buabl yueOHoii padoThl M TPYI0€eMKOCTh

Ne ni/m . KommnuectBo | Cemectp
Bup yuedHoii paboTbl
4acoB 4
1 AYIUTOPHBIE 3aHATHS 56 56
B ToM uucne:
1.1 Jlexun 28 28
1.2 | CemuHapcKue/mpakTHIECKUE 3aHITHS 28 28
2 CamocrosiTeibHas padora 88 88
B ToM uucne:
2.1 | Bemonaenwne u 3anmra PI'P 58 58
2.2 [ToaroroBka K 3K3amMeHy 18 18
2.3 | [lonroroBka OTYETOB MO NPAKTUIECKUM padoTam 14 14
3 IIpoMekyTOYHasI aTTECTALUSA
3auet/aud.3a4eT/s3K3aMeH DK3aMeH
Hroro 144 144




3.2 TemaTH4yecKHii IJIaH H3YyYCHUST NUCHUIIIINHDbI

n/n

Pa3genanl/TeMbl
JTUCHUIIINHBI

TpynoeMKoOCTD, Yac

Bcero

AynutopHasi padora

Jlexun

Cemunapckue/
NPaKTUYECKHE
3aHATHUS
JlaboparopHbie
3aHSATHUS

[IpakTnueckas

noaAroToBKa

CamocrosaTeJbHAas
padora

Pa3znea 1. [IporpaMmMHbIe TPOAYKTHI
B MEXaTPOHHBIX CHCTeMAX.
OcHoBHbIE OHATHS U OTIPeJesIeHHs.
Bonpocsl MmoieiMpoBaHus

36

N
N

11

Tema 1. BBenenue B mporpaMMHbIi
MIPOJYKT, HA3HAYECHUE OCHOBHBIX
3JICMEHTOB Ha IaHEIH 3a7ad.
Coznanwme daitna mogenu. Pabora u
3HaKOMCTBO ¢ OMOJIMOTEKOM,
MePETACKUBAHKE YJICMCHTOB MOJICIICH
1 UX IapaMeTpHUpPOBaHUE.

1.2

Tema 2. OGmiue BOIpockl yCTAHOBKU
napaMeTpoOB pacyeTa MOJIEIH,
napameTpsl 0OMeHa ¢ pabouei
00JIaCTh10, BHITIOJHCHUE pacueTa.

1.3

Tema 3. [Taker pacimupenus Sim
Power Systems. bubnuoreku makera.
HcTouHMKH 27EKTPUYECKOM SJHEPT UM,
U3MEPUTENIBHBIE U KOHTPOJIBHBIE
YCTPOUCTBA.

14

Tema 4. MoaensHOE UCCIEIOBAHUE
MOJYIPOBOJHUKOBBIX JUOIOB.

1.5

Tema 5. MonenbHOE MCCIIEJOBAaHNE
0/THO(Da3HBIX MOITYTIPOBOTHUKOBBIX
BBIIIPSIMUTETIEH.

1.6

Tema 6. MoaenrHOE UCCIEJOBAHUE
OMIOJIIPHOTO TPAH3UCTOPA.

Paznea 2. Ilaker Simulink -
BU3yaJIbHAs Cpela MOIeJTUPOBAHMS
M aHa/Iu3a MCXﬂTpOHHLIX CUCTEM U
HUX JIEMEHTOB

38

22

2.1

Tema 1. MoaensHOE UCCIEIOBAHUE
MOJIEBOT'O TPAH3UCTOPA.

2.2

Tema 2. MoaensHOE UCCIeJOBaHUE
THUPUCTOPHOTO KITFOYA

2.3

Tema 3. MonenbpHOE HCCIIEJOBAHNE
cTabuan3aTopa ToKa.

2.4

Tema 4. MoaensrHOE UCCIeJOBaHNE
Kacka/ia yCUJIeHUs Ha OUTIONISIPHOM
TPaH3UCTOPE IO CXEMe C 0OLIIM
smutTepom. Yacts 1.




2.5

Tema 5. MoaenbHOE ucCIeI0BaHUE
Kackazia yCuJieHUs! Ha OUIOJISIPHOM
TPaH3UCTOPE MO CXEME C OOIINM
smutTepoM. Yactsp 2.

2.6

Tema 6. MoaenpHOE UCCIEIOBAHNUE
KacKaJia yCUJICHUS Ha IMOJIEBOM
TPaH3HCTOPE.

Pasnea 3. DiieMeHTBI 371eKTPOHHBIX
ycTpoiicTB B nmakete Sim Power
Systems. MoaejibHOe Ucciaeg0BaHue
3J1eKTPOHHBIX PHOOPOB, KAK
KOMIIOHEHTOB MeXaTPOHHBIX CHCTEM

34

22

3.1

Tema 1. MopenbHOe uccaeaoBaHuE
G hepeHIMATBEHOTO YCHIIUTESL.

3.2

Tema 2. MoaensHOe UCCIeJOBaHNUE
ONEePalMOHHOI0 YCUJIMTEIS.

3.3

Tema 3. MoaensHOE UCCIeq0OBaHUE
MYJIbTUBHOPATOPA.

3.4

Tema 4. MonenbHOE UCCIIEAOBAHUE
cTabuam3aTopa HapsHKEHUS.

3.5

Tema 5. MojaennbHOE UCciIeJOBaHNe
aHaJIOro-IM(PPOBOTO
npeoOpasoBarers.

3.6

Tema 6. Pa3zpaboTka cuctemsl
UMIYJIbCHO-()a30BOTO yIPaBICHUS
HEPEBEPCUBHBIM MOCTOBBIM
THPHUCTOPHBIM MpeoOpa3zoBaTesieM B
nporpamme Matlab/Simulink. Yacts 1.
Peanuzanus GyHKIMOHATBHBIX
0JIOKOB.

Pasznen 4. MoaesbHO€E HCCJIe0BAHUE
(GYyHKIIHMOHAIBHBIX JIEKTPOHHBIX
YCTPOICTB, KAK KOMIIOHEHTOB
MeXaTPOHHBIX CHCTEM

36

22

4.1

Tema 1. Pa3zpaboTka cucremsbl
UMIYJIbCHO-()a30BOT0 yIpaBiIeHUs
HEPEBEPCUBHBIM MOCTOBBIM
THPHUCTOPHBIM IPeoOpa3zoBaTesieM B
nporpamMMe Matlab/Simulink. Yacts 2.
Peanusanus CUI0BOU CXEMBI.

4.2

Tema 2. Pa3paboTka cucremMbl
UMIYJIbCHO-()a30BOT0 yIpaBiIeHUs
HEPEBEPCHUBHBIM MOCTOBBIM
TUPHUCTOPHBIM IpeoOpa3zoBaTesieM B
nporpamme Matlab/Simulink. Yacts 3.
[TpoBepka paboTocrocoOHOCTH
MO/IEJIH.

4.3

Tema 3. Pa3paboTka anropurma
6a30BOro 3aKOHa KOMMYTallUU
Tpex(}a3HOro MOCTOBOIO aBTOHOMHOTO
WHBEPTOpA HAMIPSDKEHHSI B TPOTpaMMe
Matlab/Simulink. Yacts 1.




Peanu3arus GyHKIIMOHATBHBIX
0JIOKOB.

Tewma 4. Pa3zpaboTka anroputMa
6a30BOro 3aKOHa KOMMYTallUU
Tpex(}a3HOro MOCTOBOTO aBTOHOMHOT'O 2
WHBEPTOPA HAMPSKEHUS B IPOTPaMMe
Matlab/Simulink. Yacts 2.
Peanu3aiusi CUI0BOM CXEMBI.

Tewma 5. Pa3zpaboTka anroputma
YHUTIOJSIpHOW U OunossipHoit [ITMM
4.5 | onHO(A3HOTO MOCTOBOTO 2 2 4
ABTOHOMHOT'O MHBEPTOpA HAIPSHKCHUS
B mporpamme Matlab/Simulink.

Tema 6. Pa3zpabotka anroputma
cunycounaansHoii LIIHIUM Ttpexdaznoro
4.6 | MOCTOBOTO aBTOHOMHOTO HHBEPTOPA 2 2
HaIpsHKEHUs B POTpaMMe
Matlab/Simulink.

4.4

Hroro | 144 28 28 0 0 88

3.3 Conep:xaHue TUCHUILTUHBI

Paznea 1. [IporpaMMHbie NPOAYKTHI B MeXaTPOHHBIX cucTeMax. OCHOBHbIE NOHATHS H
onpenejeHusi. Bonpocsl Moje1npoBaHus

BBenenue B mporpaMMHBIN MPOAYKT, HA3HAYEHWE OCHOBHBIX JIEMEHTOB Ha MaHENI 3ajad.
Coznanue Qaiina mMonenu. Pabora M 3HaKOMCTBO ¢ OMOIMOTEKOHM, NEpeTacCKUBaHHUE 3JIEMEHTOB
Mojziene u ux napamerpupoBaHue. OOlIMEe BONPOCHl YCTAaHOBKM IMapaMETPOB pacdeTra MOJEINH,
napameTpsl ooMeHa ¢ paboueil 06sacTbio, BbIIOJIHEHHE pacdera. Ilaker pacmupenus Sim Power
Systems. bubmmorekun mnakera. VCTOYHMKM 3IIEKTPUYECKOW HHEPrUM, HW3MEPUTENbHBIE W
KOHTPOJIbHBIE yCTpoWcTBAa. MOIEIbHOE UCCIIEN0BAHUE MOMYIPOBOIHUKOBBIX OUON0B. MoaenbsHoe
UCCIIEIOBaHUE OJHO(A3HBIX MOIYIPOBOJHUKOBBIX BbIIpAMHUTENECH.MoIeIbHOE HCCIeA0BaHNE
OUIIOJIIPHOTO TPAH3UCTOPA.

Paspen 2. Ilaker Simulink - Bu3yagbHasi cpega MOACJIHPOBAHHST W AHAJIH3A
MeXaTPOHHBIX CHCTEM M MX 3JIeMEHTOB

MonenbHOoEe  HCCIEOBaHUE  TOJEBOrO  TpaH3ucTOopa. MoOJENbHOE  MCCIEAOBaHUE
TUPUCTOPHOTO Kiro4a. MoJenpHOe nccileloBaHNE CTa0MIN3aTOpa TOKa. MoenbHOe Uccae10BaHue
KackajZla yCWJIECHHs Ha OMIIOJIIAPHOM TPaH3HCTOpE IO CXeMe C OOMIMM 3MUTTEpoM. MopeabHOe
UCCIIEI0BaHKUE KAaCKaJa yCUIICHHS Ha I10JIEBOM TPAH3HUCTOPE.

Paznen 3. DuieMeHTBI 3JIeKTPOHHBIX YCTPoMcTB B mnakere Sim Power Systems.
MopenbHoe HcciIeJ0BaHUe 3JIeKTPOHHBIX NPHOOPOB, KAK KOMIIOHEHTOB MeXaTPOHHBIX CHCTEM

MonenbHoe uccienoBanue AUQQepeHunanbHOro ycuiuTens. MoaenbHoe HccaeI0BaHne
ONEpALlMOHHOT0  ycuiuTens. MoJenbHoe HcClieoBaHue  MyJbTHBHOparopa. MojenbHoe
HCCIIEIOBaHWE CTa0WiInM3aTopa HampsbkeHus. MoJienbHOe HCCleJOBaHHE aHaJoro-nu@poBOro
npeoOpa3oBarensi. Pa3zpaboTka cHUCTEMbl HMMITYJIBCHO-()A30BOIO YNPaBJIEHUS HEPEBEPCUBHBIM
MOCTOBBIM THPHCTOPHBIM TIpeoOpa3oBareneM B mporpamme Matlab/Simulink. Yacte 1. Peanmu3zanus
(YHKIMOHATIBHBIX OJIOKOB.



Pasnen 4. MopeabHoe nccienoBanue GyHKINOHATBHBIX 3JICKTPOHHBIX YCTPOMCTB, KaK
KOMIIOHEHTOB MeXaTPOHHBIX CHCTEM

Pazpaborka anroputma 0a30BOro 3akoHa KOMMYTAalMHW Tpex(a3HOrO0 MOCTOBOTO
aBTOHOMHOTO HMHBEpPTOpa HampspbkeHus B mporpamme Matlab/Simulink. Pa3pabortka anropurma
yHUNIOJISIpHOH U Oumonsipuoii IIIMMM  ogHOa3HOrO MOCTOBOrO aBTOHOMHOTO HMHBEPTOpA
HamnpsbkeHuss B mporpamme Matlab/Simulink. Pa3paborka anroputma cunycowmmansHor MM
Tpex(}a3HOro MOCTOBOIO aBTOHOMHOT'O MHBEPTOpa HANpsbKeHus B iporpamme Matlab/Simulink.

3.4 TemaTHKka CEMUHAPCKUX/MIPAKTHYECKUX H JIA0OPATOPHBIX 3aHATHI

3.4.1 CeMuHapcKue/IPaKTUICCKUEC 3aHATHS

[Ipaktrueckue 3ausatus 1-2. [Ipaktudeckas padorta Nel. MonaensHOe UcCie10BaHNE
MOJTYTIPOBOTHUKOBBIX JTHOIOB.

[Ipaktuueckue 3ausatus 3-4. [Ipaktuueckas pabota No2. MonenbHOe UCCIIeJOBaHHE
TPaH3UCTOPOB.

[IpakTuueckue 3ansatus 5-6. [Ipaktuueckas padbota Ne3. MonenbHOe UCClIeIOBaHKE
MOJTYTIPOBOTHUKOBBIX BBITIPSIMHTEIICH.

[IpakTuueckoe 3anarue 7-8. [Ipaktuyeckas padora Ned. MojenbHOE Hccae0BaHNE
YCUJIATEIICH.

[Tpaktuueckue 3ansatus 9-10. [Ipaktuyeckas pabora Ne5. MoaenbHOe HccieaoBaHNe
aHajoro-uugpoBoOro Mpeodpa3oBaTes.

[Ipaktuueckue 3ansatus 11-12. [Tpaktudeckas padborta Ne6. Pazpaborka anropurma 6a30Boro
3aKOHA KOMMYTAIlUH TPex(pazHOr0 MOCTOBOTO aBTOHOMHOT'O HHBEPTOPA HAIIPSHKEHHSI B TPOTPaMMe
Matlab/Simulink.

[MpakTuueckue 3arstus 13. [Ipaktudeckast padota Ne7. Pa3zpaborka anropurma
yHUIIOJIIpHOH 1 6unosisipaoii IIIMM ogHO(pa3HOro MOCTOBOI0O aBTOHOMHOT'O HHBEPTOpA
HanpspbkeHus B mporpamme Matlab/Simulink.

[Tpaktuueckue 3anstus 14. [Ipaktudeckast pabota Ne8. Pa3zpaborka anropurma
cunycouaansHoi LIIMM Tpex¢dazHOoro MocToBOro aBTOHOMHOT'O HHBEPTOPA HAMIPSKEHUS B
nporpamme Matlab/Simulink.

3.4.2 JIaGopaTopHbI€ 3aHATUS
He npeagycmotpensl.
3.5 TemaTuka KYpCOBBIX NMPOEKTOB (KYPCOBBIX padoT)

He npenycMmoTtpeHsl.

4 Y4yeOHO-MeTOAUYECKOEe M HHPOPMALIMOHHOE o0ecIeyeHne
4.1 HopmatusHblie 1oKyMeHTbI 1 'OCTob1

He npenycMmoTtpeHsr.
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4.2 OcHoBHasi 1UTEpaTypa

1. MexaTpoHHBIE CUCTEMBI: CTPYKTypa U MpUMeHeHue : yueOHoe mocooue / A.A. rnatheB

[u np.].. — CaparoB : CapaTOBCKHIl rOCy1apCTBEHHBI TEXHUYECKUM yHHBepcuTeT umeHu HO.A.
I'arapuna, ObC ACB, 2024. — 176 c. — ISBN 978-5-7433-3607-4. — TekcT : 31eKTpOHHBIN //
[ludpposoii  obOpazoBarensbHblii  pecypc  IPR SMART : [caiiT]. = —  URL:

https://www.iprbookshop.ru/145556.html.
2. JIpikun A.B. MaremaTrueckoe MOJEIMPOBAHHUE FIEKTPHUECKUX CUCTEM U MX DJIEMEHTOB :

yueOHoe mocobue / Jleikua A.B.. — HoBocubupck : HoBocuOupckmii rocyaapCTBEHHBII
TeXHHYecKu yHuBepcuteT, 2013. — 227 ¢. — ISBN 978-5-7782-2262-5. — TekcT : 31eKTpOHHBIHA
// Iudpooit  obpazoBarenmbHbii  pecypc IPR SMART : [caiir]. —  URL:

https://www.iprbookshop.ru/45384.html.

3. MHTennekTyaibHbIe MEXaTpPOHHBIE CUCTEMEBI : yuyeObHoe mocodue / M. B. AGpamos, A. .
Abpamos, 0. P. Hukurtun, C. A. TpedunoB. — Mocksa : At [Iu Ap Menua, 2025. — 185 ¢. —
ISBN 978-5-4497-3899-8. — Tekct : snextponHslii // L{ludposoii obpazoBatenbhblii pecypc IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/145148.html.

4.3 JlonoTHUTEIbHAS JIUTEPATypa

1. Kanuxman J[.M. MaTtematuyeckoe MOJEIMpPOBAaHUE MEXaTPOHHBIX cucTeM. B 3 wacTix.
U.1. T'mpockonnyeckne U3MEPUTEIH YTIIIOBOH CKOPOCTH U aKCEIEPOMETPHI : yueOHO-METOINIECKOE
nocobue / Kamuxman /.M., enyratoBa E.A.. — CaparoB : CapaToBCKuii TroCyAapCTBEHHBIN
TexHn4yeckuil yausepcutet umenu F0.A. I'arapuna, ObC ACB, 2020. — 68 ¢. — ISBN 978-5-7433-
3418-6. — Tekcr : anexktponHslii // L{ludpooit o6pazoBatensublil pecypc [IPR SMART : [caift]. —
URL.: https://www.iprbookshop.ru/117205.html.

2. Paccagkun, 0. U. KomnbeloTepHoe ympaBieHHE B MEXaTPOHHBIX CHCTeMax : yueOHoe
nocobue / FO. U. Paccankun, A. B. CunuubiH. — MockBa : MOCKOBCKMI TroCyaapCTBEHHBIN
TeXHU4Yeckui yHuBepcuter umenu H.D. baymana, 2016. — 68 ¢. — ISBN 978-5-7038-4531-8. —
Tekcr : anextponnsiit // LudpoBoit obpazoBatenbHbl pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/134955.html.

3. Kammmiok, B. C. MexaTpoHHBIE MOAYJIM M CHCTEMBI B TEXHOJIOTHYECKOM 000PYAOBAHHUH /IS
MHUKpPORJIEKTPOHUKH : ydeObHoe mocobue / B. C. Kammok, /I. B. Kammokx. — MuHck
PecrryOnukanckuii HHCTUTYT npodeccrnonaibHoro oopazosanus (PHUIIO), 2016. — 384 ¢. — ISBN
978-985-503-627-3. — Tekcr : anexktpoHHbIi // Lndpooit o6pazosarensublil pecypc IPR SMART
: [caiit]. — URL: https://www.iprbookshop.ru/67660.html.

4.4 )1eKTpOHHbBIE 00pa3oBaTeIbHbIE PeCYpPChI
He npenycmorpeno

4.5 JInneH3n0HHOe U CBOOOTHO PacnpoCTpaHsieMoe MPorpaMMHoOe
odecreyeHue

1. Microsoft-Office
2. MATLAB

4.6 CoBpeMeHHbIE IPO(ecCHOHATbHBbIE 0a3bl JAHHBIX U HH(POPMALMOHHbIE
CIIPABOYHBbIE CHCTEMBI
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1. Enunoe okHO noctyna Kk o0pa3oBaTenbHBIM pecypcam DenepaibHblil mopTal
http://window.edu.ru

2. KommnbrotepHbie nH()OpMAIIMOHHO-TIPAaBOBBIE cucTeMbl «KOHCYIIbTaHT»
http://www.consultant.ru, «I"apanT» http://www.garant.ru

3. OdpunmanbpHbI HHTEPHET-OPTA MpaBoBOM HH(opMaruu http://pravo.gov.ru.

4. Hayunas snexTponHas oubauoreka http://www.elibrary.ru

5. Poccuiickas rocynapcrBenHas oubmuorexa http:// www.rsl.ru

6. ObC «YHuBepcurerckas 6mbaroTeka oniaitH» https://biblioclub.ru/index.php

5 MarepuajabHO-TeXHHUYECKOE o0ecrevyeHne

1. KoMnbIoTepHBIH KJIaCC ¢ TPeyCTaHOBICHHBIM ITPOrPAMMHEIM 00eCIIedeHIEM, YKa3aHHbIM
B II. 4.5, MyJIbTUMEAUNIHOE 000py10BaHUE (IIPOEKTOP, IEPCOHANBHBINA KOMIIBIOTED MPErogaBaTes).

2. Aynurtopust uis JICKIIMOHHBIX, TMPAKTUYECKUX 3aHATHH. OOOpyaOBaHHE W ammaparypa:
ayJIMTOpHAs JOCKA, BO3MOKHOCTh MCIIOJIb30BAHUS MYJIbTUMEUITHOTO KOMILIEKCA.

6 MeToauyeckue peKOMeHIAIUN

6.1 MeTonnuyeckue peKOMEHIAIUM /I MPENoAaBaTeJIsl 0 OPraHu3anuu
00y4eHuUs

Ha nepBoM 3aHSATHH MO JUCHUILIMHE HEOOXOIMMO O3HAKOMHUTH CTYJEHTOB C MOPSAKOM €€
U3y4eHHs (TeMaMu Kypca, popmMamu 3aHATUH, TEKYIIETO U MMPOMEXYTOYHOTO KOHTPOJIS ), PACKPHIThH
MECTO U POJIb JUCLUMIUIMHBI B CUCTEME HAyK, €€ MPAKTUYECKOE 3HAUYEHUE, TOBECTU 10 CTYJIEHTOB
TpeOoBaHUsT K (popMe OTUYSTHOCTH M TPUMEHEHHUS BHUJIOB KOHTPOJSA. BwImaroTcs 3amaHus s
MOATOTOBKHU K MPAKTUYECKUM U CEMUHAPCKUM 3aHSATHUSAM.

[Ipu moAroTOBKE K MPaKTHYECKUM paboTaM 1Mo MEPEUHI0 OOBSIBIECHHBIX TEM MPENOAaBaTEIIO
HEO0OXOJIUMO YTOYHUTH IJIaH UX MPOBENEHUs, MPOIYyMaTh (JOPMYIUPOBKHU U COJEpKAHUE YUSOHBIX
BOIIPOCOB, BHIHOCUMBIX Ha 00CYXICHUE, 03HAKOMUTHCS C TIEPEYHEM TEMATHYECKUX BOIPOCOB.

B xome pabGoThl BO BCTYHNUTENHEHOM CIIOBE PACKPBITh MPAKTHUECKYI0 3HAYUMOCTH TEMBI
paboThI, OIPENIETUTH TIOPSIIOK €€ TIPOBEICHUSI, BpeMs Ha 00CYKIEHUE KaKI0T0 y4eOHOT0 BOIMpoca.
[Tpumensist GpOHTANTBHBIN OMPOC AATh BO3MOKHOCTH BBICTYUTh BCEM CTYIEHTaM, IPUCYTCTBYIOIIUM
Ha 3aHSATHH.

B 3aximrounTenbHON YacTH MPAaKTHUECKON paboThl CleAyeT MOABECTH €€ UTOTH: PACKPBITH
MOJIOKUTEIBHBIE CTOPOHBI U HeZocTaTKu. OTBETUTH HA BOMPOCHI CTYIEHTOB. BhinaTh 3a1anus AJis
CaMOCTOSITENIbHOM pabOThI 1O MOATOTOBKE K CIEAYIOIIEMY 3aHSITHIO.

Meroanka mnpenojaBaHus AUCIHUIUIHHBL «Maremathudeckoe MOJEIUpPOBaHUE OOBEKTOB
YIpaBJI€HUS U MEXATPOHHBIX CUCTEM» U peaIM3allisd KOMIETEHTHOCTHOTO MOJIX0/1a B U3JI0KEHUH U
BOCIIPUSTHM ~ MaTepuajia TMpPeayCMaTPUBAET  HWCIOJIB30BAaHUE  CIACAYIOIIMX AaKTUBHBIX W
WHTEPAKTUBHBIX (OPM TPOBEIACHUS TPYMIOBLIX, WHIUBUAYATbHBIX, ayJAUTOPHBIX 3aHATHH B
COUYETaHUM C BHEAYAUTOPHON pabOTOH C Leiabio (pOpMHUpPOBAHUS M PAa3BUTHUS MPO(EeCcCHOHATBHBIX
HABBIKOB 00YYarOIINXCS:

— TIOATOTOBKA K BBIMOJHEHHWIO W 3allldTa MPAKTUYECKHX pabdoT ¢ TMOMOIIBIO
CHEINAM3UPOBAHHOTO TPOrPAMMHOTO 00ECTICUeHUS;

— 3alllUTa U UHAUBUyaIbHOE 00CYKICHHE BRIMOTHsAEMbIX 3TanoB PI'P;

— TeXHOJIOTUU aHaJN3a CUTYAIlUi JIsl aKTUBHOTO O0YUYEHUSsI, KOTOPHIE MO3BOJIAIOT CTYyIEHTaM
COCTMHUTH TEOPHIO U MPAKTHUKY, TIPEICTABUTH TPUMEPHI MPUHUMAEMBIX PEIICHHH U UX MTOCJIEICTBHH,
JEMOHCTPHUPOBATH PA3IMYHBIC MO3UIINU, (OPMHUPOBATH HABBIKU OIICHKH ATbTEPHATHBHBIX BAPHAHTOB
B BEPOSITHOCTHBIX yCIIOBUSIX.
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OOydeHne 1Mo TUCIUIUIMHE BEACTCS C MPUMEHEHUEM TPAJAUIMOHHBIX MMOTOKOBO-TPYMIIOBBIX
MH(OPMaLIMOHHO-TEIEKOMMYHHUKAIIMOHHBIX TexHoioruil. [Ipu ocymiectBiennn o6pa3oBaTeIbHOIO
nporiecca Mo AUCIHUILITUHE UCHOJIB3YIOTCS CIEAYIONIe HHPOPMALMOHHO-TEJIEKOMMYHHUKAIIMOHHBIE
TEXHOJIOTHH: MPE3EHTAIlMU C IPUMEHEHHEM MTPOeKTOpa U mporpamMmmel PowerPoint.

6.2 MeToanueckue yKazaHus JJisl 00y4arOMUXCsl 0 OCBOEHHUIO THCHMILTHHBI

CaMocrosiTennbHast paboTa SBISETCS OJHUM W3 BUIAOB Yy4eOHBIX 3aHaTud. llenb
CaMOCTOSITENIbHOI paboThl — MPAKTUYECKOE CAMOCTOSITENIbHOE MOJyYEeHUE CTYJIEHTaMU HaBBIKOB
paboThI B MpOrpaMMe MaTeMaTHIECKOT0 MOCIMPOBAHUS, PACCMATPUBAEMBIX B MIPOIIECCE U3YICHUS
JUCIUTUIAHBI.

AyautopHasi caMOCTOsITeIbHAs padoTa MO TUCIUIUIMHE BBITIOTHSICTCS Ha YIeOHBIX 3aHATUSIX
0J1 HEMIOCPEICTBEHHBIM PYKOBOJICTBOM IMPEMOAaBATEINS U MO €r0 33aJaHUIO.

BreayautopHas camocTosiTeNbHAss pa0oTa BBIIOJNHACTCS CTYACHTOM [0  3aJIaHUIO
mpenoaaBarens, Ho 6e3 ero HermoCPeACTBEHHOTO Y4acTHsl.

3agaum caMoCTOSITeIbHOI PaboThI CTyIeHTA:

- pa3BUTHE HABBIKOB CAMOCTOATEIHHON yueOHO! padoThI;

- OCBOCHHE COJICPIKAHUS JUCIUILTAHBL,

- yrinyOJeHue coiepKaHusi U OCO3HAHUE OCHOBHBIX MOHSTUN JUCIMILITUHBL

- UCTIOJIb30BaHUE MaTepHasa, COOPaHHOTO U TIOJTYYSHHOTO B X0OJI€ CAMOCTOSTEIbHBIX 3aHATHI
1utst 5 (PEeKTUBHOM MOATOTOBKU K 9K3aMEHY.

Buabl BHeayTUTOPHOIi caMOCTOSITEIbHOI PadoThI:

- CaMOCTOSTEIbHOE U3Y4YEeHUE OTJCIbHBIX TEM JUCHHUIIIHHBL;

- BeImoJinenue u 3amura PI'P;

- IOATOTOBKA K MPAKTUYECKUM 3aHATHUSM;

- IOATOTOBKA K 3K3aMEHY.

J11s1 BBITIOTHEHUS JIFOOOTO BUJIa CAMOCTOSATEILHON pab0Thl HEOOXO0IUMO TIPOUTH CIIETYIOINE
JTalBbl:

- OIpEeJIeIeHNE LEIN CaMOCTOSTENbHON padOTHI;

- KOHKpETU3allys T03HaBaTEILHOM 3a7a4u;

- CaMOOLIEHKa TOTOBHOCTH K CaMOCTOSITEIbHON paboTe;

- BBIOOp a/1eKBAaTHOTO crioco0a IeHCTBHS, BEAYIIEro K PELICHUIO 3a/1auu;

- IUTaHUPOBAaHKE PabOTHI (CaMOCTOATEIHHON MITH C TOMOLIBIO MPENOIaBaTeNs ) Hal 3aJaHUEM;

- OCYILIECTBJICHHE B IPOILIECCE BBIMOJHEHHUS CAMOCTOSTEIbHOM pPabOThl CAMOKOHTPOJIS
(MpOMEKyTOYHOI'O U KOHEUYHOT'0) PE3YJIbTaTOB padOThl U KOPPEKTUPOBKA BHIMOIHEHHS paOOTHI;

- pednexcus;

- Ipe3eHTaIus padOThI.

7 DoH] OLIEHOYHBIX CPEACTB

B mpouiecce o0yueHust HCMIOMB3YIOTCS CIIEAYIONINE OLIEHOYHbBIE JOPMBI CAMOCTOSTEILHOMN
paboTHI CTY/IEHTOB, OIICHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TMTPOMEKYTOUHBIX
aTTeCcTalui:

- 3alllMTa IPAKTHYECKUX padoT;

- DK3aMeEH;

- BBIIIOJIHEHUeE U 3amuTa PI'P.

OueHouHbIE CpeICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKIIIOUAIOT KOHTPOJIbHBIE
3a/laHus IO MIPAKTUYECKUM paboTaM HHIUBHIYAIbHO JIJIS KAXKIOTO 00y4aroerocs.

B pe3ynbrare ocBOeHUS NUCHUIUIHHBI (MOAYJIs) (OPMHUPYIOTCS CIEAYIONINE KOMIETCHIIUN:
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Kon HanMeHOBaHHEe KOMIIETEHIIHH
KOMIIETEHIIUH | BBIMYCKHUKA

Crnioco0eH npou3BOAUTH aHAIN3 KOMIIOHOBOK TMOKUX ITPOU3BOICTBEHHBIX
CHCTEM, pacueThl U MPOSKTHPOBAHKE OTACIBHBIX YCTPOMCTB MEXaTPOHHBIX
CHCTEM C UCTOJIH30BAHUEM COBPEMEHHBIX TEOPETUUECKHUX H
9KCIIEPUMEHTAIBHBIX METO/IOB Pa3pab0TKH MaTeMaTHIECKUX MO/IEIeH
UCCIIeTyeMBbIX 00BEKTOB U MPOLIECCOB B COOTBETCTBUH C TEXHHUECKUM
3aJaHuEeM

I1K-5

7.1 MeToabl KOHTPOJISAA M OLICHUBAHMS Pe3y/1bTATOB 00y4eHus!

HepequL OLOCHOYHBLIX CpPCACTB 110 JHUCHHUIIJIMHC «MaremaTudeckoe MOJCIUPOBAHUC
00BEKTOB YHOpaBJICHUA U MCXATPOHHBIX CUCTEM>»

Haumenosanune
Bun xoutpons

Ne KOHTPOJIA
W pe3yJIbTaToB Kpartkas xapakTepuCTHKa OIICHOYHOTO CPEICTBA

pe3yIbTaToB
o0ydeHus
o0y4eHus

[TpakTdeckas paboTa BBITOTHACTCS
WHIUBUAYAIBHO KaXIbIM CTYACHTOM.
OdopmIIeHHBII OTYET CTYIEHT CAAeT
IIPENoAaBaTelllo Ha IIPOBEPKY B 3apaHee
YCTaHOBJICHHBIN cpoK. [Ipu npoBepke
IIpenoaBaTeib OLIEHUBAET Ka4eCTBO

o opMIIeHHUS, TPABUIIBHOCTH PACUETOB U
3amuTa BbIBOZIOB. K 3ammuTe npakTruueckoil paboThl

1 | Texymwuit MIPAaKTUYECKOU JIOITYCKAIOTCS CTYAECHTBI, KOTOPBIE BBIITOIHUIIN
paboThI paboTy, 0pOPMHIIN B COOTBETCTBUU C
TpeOOBaHUSMU OTYET O MPAKTUUYECKOUN padboTe u
IIPEIOCTABUIIN €70 K 3ammre. KaxkaoMy cTyneHTy
3ajjaeTcsl He MeHee 3-X BOIIPOCOB Ha TEMY
IpakTU4YecKoi paboTsl. [lanee mpoBoanUTCS
3aIuTa 0T4ETa KaXKAbIM CTYJEHTOM
WHIMBUYaIbHO B (hopmaTe "Bompoc-oTBeT"
(3amarorcs 3 Bompoca).

OOyuaromuiicsi B TeYEHHE CeMecTpa
CaMOCTOSITENILHO BBIMIOJIHAET PsiJl 3aJaHUI B
COOTBETCTBUE C METOAUYECKUM yKazaHuem. PI'P
onieHuBaercs 1o 100 6anpHoM mkane. [Ipu
IIPOBEPKE IPENOAABATEID OLIEHUBAET KaYECTBO
o opMIIeHHUSI, TPABUIIBHOCTh PACU€TOB U
BBIBOZIOB. [lanee nposoaurcs 3amura PI'P
KaXKJI0r0 CTyJIeHTa UHIMBUYalIbHO B (popmare
"Boripoc-oTBeT" (3a7at0Tcs 3 Bompoca).
[TpomexyTouHas aTTecTanus 00yJarommxcs B
¢bopme sK3aMeHa MPOBOAUTCS 110 pe3yJibTaTaM

3 | IlpomexyTouHblii | DK3aMeH BBITIOJTHEHUS BCEX BUJOB yueOHOM paboThl,
IPEYyCMOTPEHHBIX YUeOHBIM IJIAHOM I10 TaHHON
JUCIUILIMHE (MOAYJIIIO0), IPU 3TOM YUUTHIBAIOTCS

Brimmonaeunue u

2| Texymuid 3amuta PI'P
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pe3yabTaThl TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH B
TedeHue cemecTpa. OleHKa CTeNeHU JOCTUKECHUS
00y4aromKMUCH IIAHUPYEMBIX PE3yJIbTaTOB
00y4eHUs 1O TUCIUIUIMHE (MOJIYITIO) TIPOBOIUTCS
Ipero/iaBaTeNeM, BEAYIIUM 3aHSATHSI 110
JTUCIUILIMHE (MOAYJII0) METOJ0M IKCIEPTHOM
oneHky. 1o uToraM mpoMeKyTO4YHOM aTTeCTaluu
M0 TUCUUIUIMHE (MOYJII0) BBICTABIISIETCS OLIEHKA
«OTITUYHOY, «XOPOIIOY, «yTOBIECTBOPHUTEIHHO
WIH «HEYOBIIETBOPUTEIHHOY.

DK3aMeH MPOBOIUTCA B yCTHOU dopme. B
ayTUTOPUHU HAXOJIUTCS TperoiaBareib U He Oosee

5 4yenoBeK U3 ymciia CTyeHTOB. Bo Bpems
IIPOBE/IEHUS 3K3aMEHa ero y4acTHUKaM
3arperaercss UMETh Npu ce0e U UCII0Ib30BaTh
CpezcTBa CBA3U (COTOBBIE TeNIe(OHbI, MUKPO(DOHBI
u 1p.). CTyaeHTy BblaeTcsi OUJIET ¢ TpeMs
Bonpocamu. KonnyecTBo 10MOIHUTENBHBIX
BOIpocoB — He Ooiiee 1ByX. KonuuectBo
JIOTIOJIHUTEIBHBIX BOIIPOCOB 3aBUCUT OT MOJTHOTHI
OTBETa CTyJIeHTa. /[nurenpHOCTh SK3aMeHa 2 yaca
(120 muHYT).

7.2 lIkana U KPUTEPUH OLEHUBAHHUS Pe3yJIbTATOB 00y4eHH

B npouecce ocBoeHust 06pa3oBaTeabHON MPOrpaMMBbl JaHHbIE KOMIIETEHIIMH, B TOM YHUCIIE

UX OT/I€JIbHbIE KOMIIOHEHTHI, (HOPMUPYIOTCS MOATAMHO B XO€ OCBOCHUS 00y4arOIIUMUCS

JUCLUIUINH (MOZYJIeH), IPaKTUK B COOTBETCTBHH C yUE€OHBIM IUIAHOM M KaJIEHJApPHbBIM rpapuKomM

y4eOHOro Impolecca.

Kpurepuu oneHnBaHus KOMITETEHIIUN

IToka3zarTenn

Kpurepun onenuBanns

2

3

4

5

IIK-5. Cnoco6en Npou3BOIMTh AHAJIN3 KOMIIOHOBOK I'MOKHMX MPON3BOACTBEHHBIX CHCTEM, PacueThl H
NPOEKTUPOBAHME OTAEJIBHBIX YCTPOHCTB MeXaTPOHHBIX CHCTEM C HCII0Jb30BAHHEM COBPEMEHHBIX
TeOpPeTHYEeCKUX U IKCIIEPUMEHTATBHBIX METOI0B Pa3padoTKN MaTeMATHYECKHX Moje/iell ncciielyeMbIxX
00bEKTOB M IPOLIECCOB B COOTBETCTBHHU C TEXHHYECKHM 3aJaHHEM.

3HATD:
OCHOBHBIC ITOHATUA
MPOrpaMMHOTO
o0ecrieueHus B
MCX&TpOHHBIX
cUCTEeMaX, MOJYJISIX
KOMILIEKCaX;
BO3MOKHOCTH
MIPOTPaMMHOTO
obecrieueHus s
aHajau3a
MexanOHHBIX
CHUCTEM U UX

OO0yuarommiics
JEMOHCTPHPYET
MOJIHOE OTCYTCTBHUE
WJIM HEJI0CTATOYHOE
COOTBETCTBHE

CJICAYIOIHNX 3HAHHMH:

OCHOBHBIE ITIOHATHS
MPOTrPaAMMHOTO
obecrieueHus B
MEXaTPOHHBIX
CHCTEMAX, MOJLYJISX
KOMIIIEKCAX;
BO3MO>KHOCTH

OO0yuarommiics OOGyuaronuiicst OOGyuatonuiics
JIEMOHCTPHUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
HETOoJIHOE YaCTHYHOE MOJIHOE
COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE

CJIeIYIOIINX 3HAHUM:

OCHOBHBIC ITOHATHA

CIEAYIOIINX 3HAHUM:

OCHOBHBIC ITOHATHUA

CIEAYIOIINX 3HAHUM:
OCHOBHBIE MOHSTHS

MIPOTPaMMHOTO MPOTPaMMHOTO MPOTPaMMHOTO
obecrieueHus B o0OecIieueHus B obeclieueHus B
MEXaTPOHHBIX MEXaTPOHHBIX MEXaTPOHHBIX
cUCTEeMaX, MOAYJIAX | CHCTEMax, MOAYIAX | CHCTEMaX, MOJIYJISIX
KOMILIEKCAX; KOMILIEKCAX; KOMILIEKCAX;
BO3MOKHOCTH BO3MOYXXHOCTHU BO3MOXKHOCTH
MIPOrPaMMHOTO MIPOrPaAaMMHOTO MIPOrPaMMHOTO
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9JIEMEHTOB; IIPOrPaMMHOTO obecrieueHust st obecrieueHust JIs obecrieueHust 1Is
nepeyeHb obecrieueHust st aHaM3a aHaM3a aHaiM3a
YHUBEPCAIBHOTO U aHaM3a MEXaTPOHHBIX MEXaTPOHHBIX MEXaTPOHHBIX
CHEUUaTM3UPOBAHHO | MEXaTPOHHBIX CHCTEM U X CHCTEM U HX CHCTEM U HX
T'0 IPOrPaMMHOTO CHCTEM M X 9JIEMEHTOB; 3JIEMEHTOB; 3JIEMEHTOB;
obecrieueHus; 9JIEMEHTOB; riepeyeHb nepeyeHb nepeyeHb
METOIBI nepeyeHb YHUBEPCAIBHOTO U YHUBEPCAIBHOTO YHUBEPCAILHOTO H
BU3YaIIH3a[U1 YHUBEPCAIBHOTO U CIICIIMATIM3UPOBAHHO | CHEHAIN3UPOBAHHO | CIEIUATH3UPOBAHHO
rpaduyueckoil u CIICLIMATIM3UPOBAHHO | T'O IPOrPaMMHOIO r'0 IPOrPaMMHOTO 'O POrPaMMHOTO
uQpoBOiH T'O IPOTPAMMHOTO o0ecriedeHus; obecrieueHus; obecrieueHus;
uH(pOpMaUH o0ecredeHus; METOIbI METOABI METOZBI
METOJIBI BU3yaIH3aIIN BU3yaIn3alN BU3yaIM3allN
BU3yaITH3aI1N rpaduyeckoi u rpaduieckoii u rpaduieckon u
rpaduyeckoii u uudposoit udposoit uudposoii
uugposoit nHpopmanuu. nHdopmanu. nHdopmanum.
nHdopmanuu Jomyckatorcst Jomyckarorcs CBoOoaHO
3HAYUTEJIbHBIE HE3HAYHTENbHbIC orepupyer
OIITNOKH, OIINOKH, pHOOPETEHHBIMHU
TPOSIBIISETCS HETOYHOCTH, 3HAHUSAMH.
HEJOCTaTOYHOCTh 3aTPyAHCHUS IPH
3HAHWH, IO PALY AQHAJINTHYCCKHX
MoKa3aTeew, orepanusx.
oOygaromuiics
UCTIBITHIBAET
3HAYUTEJIbHBIE
3aTpyIHEHUs NpU
OIIEpPUPOBAHUU
3HAHHSMH [IPU UX
NepeHoce Ha HOBbIE
CHTYaLUH.
yMeTh: OO6yuaromumiics He OO6yuatrommiics OOGyuarouuiicst OGyuatouiics
MPaBUILHO yMEET WIU B JIEMOHCTPHPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
OpPUEHTHPOBATHCS B | HEJAOCTATOUHOMN HETIOJHOE YaCTHYHOE HOJIHOE
IJIaBHBIX TEPMHUHAX CTEIICHU yMeeT COOTBETCTBHE COOTBETCTBUE COOTBETCTBHUE
IPOrpaMMHOTO HpaBUIIBHO CJIE Ty FOLITHX CIIEIYOIIIIX CJIEIYOIIIX
obecrieyeHus OPHUEHTHPOBATHCSA B | YMCHUIA: IPABWIIBHO | YMEHHMIA: IPABIJIGHO | YMEHHMH: MPaBHIBHO
MEXaTPOHHBIX TJIABHBIX TEPMHHAX OPHEHTHPOBAThCA B | OPHEHTUPOBATHCS B | OPUEHTHPOBATHCS B
CHCTEM; Pa3IeisiTh HPOrPaMMHOTO TJIABHBIX TEPMHHAX [JIaBHBIX TEPMHUHAX | [VIABHBIX TEPMHHAX
CIIOXKHYIO obecreueHus HPOrPaMMHOTO HPOrPaMMHOTO HPOrPaMMHOTO
MEXaTPOHHYIO MEXaTPOHHBIX obecreueHus obecreveHus obecrieueHus
CHCTEMY Ha CHCTEM; Pa3iesiTh MEXaTPOHHBIX MEXaTPOHHBIX MEXaTPOHHBIX
CBSI3aHHBIE MEXKY CIIOYKHYFO CHCTEM; Pa3eisiTh CHCTEM; Pa3JessTh CHCTEM; Pa3JessTh
cO0O0M 2MIEMEHTHI ¢ MeXaTpPOHHYO CIIOYKHYFO CIIOXKHYIO CIJIOXKHYIO
LEeJbIO alIbHEHIIero | cucreMy Ha MeXaTpPOHHYO MEXaTPOHHYIO MEXaTPOHHYIO
MO/JICIIMPOBAHHUS U CBSI3aHHBIE MEXKY CHCTEMY Ha cUcTeMy Ha cUCTeMy Ha

aHAJIN3A;
TI0JIb30BATHCS
OMOINOTEKON
3JIEMEHTOB U
3a7aBaTh UX
napameTpsbl

c000i1 JIEMEHTEHI C
LEJIbIO JaIbHEHUIIIETO
MOJEMPOBaHUS U
aHaJIN3a;
MOJIL30BaThCS
OMOINOTEKON
3JIEMEHTOB U
3a/1aBaTh UX
napamMeTpsl

CBSI3aHHBIC MEXKTY
c000i1 JIEMEHTEHI C
LIETIBI0 TallbHEHIIEro
MOJICIIAPOBAHUS U
aHaju3a;
10JIb30BaThCs
OMOINOTEKON
DJIEMEHTOB U
3a7aBaTh UX
apamMeTphl.
Honyckatorcst
3HAYMTEIILHBIE
OIIMOKH,
MIPOSIBISIETCS
HEJIOCTATOYHOCTh

CBSI3aHHBIC MEKIY
00011 BJIEMEHTHI C
LIETBI0 TabHEHIIEro
MOJICIIUPOBAHHS U
aHaIu3a;
[10JI30BaThCS
OuOIMOTEKOM
2JIEMEHTOB U
3a71aBaTh UX
apameTphl.

‘VMeHust 0OCBOSHHI,
HO JIOTTYCKalOTCS
HE3HAYMTEILHBIE
OIIHOKH,
HETOYHOCTH,

CBSI3aHHBIC MEKIY
0001 3JIEMEHTHI C
LIETBI0 TalbHEHIIIEro
MOJICIIUPOBAHUS U
aHaIu3a;
I10JIb30BaThCS
OubIMoTEKOMI
2JIEMEHTOB U
3a/1aBaTh UX
apameTphl.
CB00OIHO
OTepHpyeT
IprOOpPETeHHBIMHU
YMCHHSMH,
MIPUMEHSET UX B
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YMEHHH, 10 Py 3aTpyJHEHHS PU CUTYyaLUsIX
roKazaTeJieH, AHAJTUTUYECKUX MOBBILIEHHOH
oOyyatormuiics orepanusx, CII0’KHOCTH.
UCTIBITHIBAET nepeHoce yMeHuil Ha
3HAYUTEJIbHBIE HOBBIE,
3aTpyAHEHUsS NIPU HecTaHJapTHbIC
OTICpUPOBAHNHN CHUTYaIIH.
YMEHUSIMHU TIPH UX
NIEpEHOCE Ha HOBBIC
CHUTYaIWH.
BJIAJeTh: OOyuaromuiicst He OOyuaromuiicst He B | OOyuatomuiics OO0yuaromnuiics B
METOJlaMHU BJIaJICeT WIN B MOJTHOCTBIO BIIICET | YACTHUYHO BIajJeeT HOJIHOM 00beMe
MIPEACTABICHUS HEJIOCTaTOYHOH METOaMH METOJlaMHU BIaICET METOAAMH
peaIbHBIX CTEINICHH BIIAJICET MIPEACTaBICHUS MPEACTABICHUS MPEACTABICHUS
MEXaTPOHHBIX METOaMH peanbHBIX peabHBIX peaTbHBIX
CHCTEM U BX TIPEACTaBICHUS MeXaTPOHHBIX MEXaTPOHHBIX MEXaTPOHHBIX
JJIEMEHTOB B peanbHBIX CHCTEM M X CHCTEM U X CHCTEM U X
MIPOTrPaMMHOM MEXaTPOHHBIX JJIEMEHTOB B 3JIEMEHTOB B JJIEMEHTOB B
obecrieueHny; CHCTEM U UX MIPOrpaMMHOM POrpaMMHOM MPOrpaMMHOM
HaBBIKAMU aHaJIM3a 3JIEMEHTOB B obecredeHuy; obecrieueHu; obecrieyeHny;
MeXaTPOHHBIX MIPOrpaMMHOM HaBBIKAMH aHAJIN3a HaBBIKAMU aHAJIN3a HaBBIKAMU aHAJIN3a
CHCTEM; HaBBIKaMH obecrieueHny; MeXaTPOHHBIX MEXaTPOHHBIX MEXaTPOHHBIX
CUUTHIBAHUS HaBBIKAMH aHAJIN3a CHCTEM; HaBbIKAMU cHCTeM; HaBbIKAMHU cUCTeM; HaBbIKAMHU
MOJIe3HOU MeXaTPOHHBIX CUUTBHIBAHUS CUUTHIBAHUS CUUTHIBAHUS
nHpopmanuu ¢ CHCTEM; HaBBIKAMHU TIOJIE3HON MOJIE3HOH MIOJIE3HOH
BUPTYaJIbHON CUUTHIBAHUS nHpopmanuu ¢ nHpopmanuu ¢ napopmanuu ¢
MOJEJH; HABBIKAMH M0JIE3HOU BUPTYaJIbHOU BUPTYaJIbHOU BUPTYaJbHOU
aHAIN3UPOBATH nHpopmanuu ¢ MOJIETIN; HABBIKAMU | MOJENH; HABBIKAMH | MOJEIH; HABBIKAMU
TIOJTy9EHHYTO BUPTYaJIbHOH aHAIN3UPOBATH aHATM3UPOBATH aHATM3UPOBATH
nHpopmanuio MOJIETIN; HABBIKAMHU | TIOJIYYECHHYIO MOJTyYeHHYTO MOJTyYeHHYTO
aHAJNM3UPOBATh UH(DOpMALHIO. HHPOPMALHIO. nHdopmanuto.
HOJIyYEHHYO Obyuarommiics HaBbiku 0CBOEHBI, CBoboxHO
UH(DOPMALHIO UCIIBITHIBACT HO JIOITYCKAaOTCSI MPUMEHSET
3HAYUTENbHBIE HEe3HaYHTeNIbHbIC MOJTy4eHHbIe
3aTpyIHEHUs PU OILIMOKH, HaBBIKH B CUTYaIHIX
MIPUMEHEHHN HETOYHOCTH, TIOBBIIIEHHOM
HaBBIKOB B HOBBIX 3aTpyJHEHHS IpH CJIO’KHOCTH.
CHUTYaIHAX. AHATUTHYECKUX
oreparnmsIx,

mepeHoce yMEHHA Ha
HOBEIE,
HECTaHAAPTHEIC
CUTYyaIHH.

Ixana oneHUBAHUA IPOMEKYTOYHOM aTTECTALMHU: IK3aMeH

[Ixaa orteHnBanus

Onucanue

BrimonHeHs! Bce BUABI yaeOHOM pabOThI, MPEAYCMOTPEHHBIE
y4eOHBIM Tu1aHOM. CTYJIEHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUIA,
YMEHUM, HaBBIKOB MPUBEICHHBIM B Ta0IHIaX IMOKA3aTENSIM,

OT1nu4HO ONepupycT HpI/IO6pCTeHHLIMI/I 3HAaHUAMU, YMCHUAMU, HABBIKAMU,
IMPUMCHACT UX B CUTyallUsIX MMOBBIIICHHOM CJIOXKHOCTH, HE
HUCIBITBIBACT 3anyI[HeHHfI IIpH aHAJIMTUYCCKUX OIICpalusiax, IICPEHOCC
3HAHWUHN U YMeHHﬁ Ha HOBEIC, HCCTAHOAPTHBLIC CUTYyallH.
BrinonHeHk! BCe BUIBI 4yeOHOM paboTHI, I CAYCMOTPCHHELIC

Xopouo y paboTEI, IpeAtycMOTp

y4eOHBIM TIIaHOM. CTYICHT TEMOHCTPHPYET YACTUYHOE
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COOTBCTCTBHC 3H3.HHI>1, YMGHHﬁ, HaBLIKOB ITPUBCACHHBIM B T8.6JII/II_[3.X
IIOKa3aTciisiM, OIICPUPYET HpI/IO6peTeHHI)IMI/I 3HAaHWAMU, YMCHUAMU,
HaBbIKaMU, IPUMCHACT UX B CUTyallUAX MOBBIIICHHOMN CIIOKHOCTH.
HpI/I 9TOM MOTI'YT OBITh AOIYIICHBI HE3HAYUTCIIbHBIC OH_II/I6KI/I,
HCTOYHOCTH, 3aTPYAHCHUA ITPU aHAIIUTUYCCKUX OIICpaluiax, ICPeHOCC
3HAHWUH U YMCHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHEIC CUTYallHH.

YIIOBJ'IGTBOpI/ITeJ'IBHO

BrimonHeHs! Bece BUIBI y4eOHOM paboThl, MpeyCMOTPEHHBIE
yueOHbIM I1aHOM. CTyIeHT JEeMOHCTPUPYET HEMOIHOE COOTBETCTBUE
3HAHWUW, YMEHUI, HABBIKOB IIPUBEACHHBIM B Ta0IMIaX IIOKA3aTENSIM,
JIOITyCKAIOTCS 3HAYUTENbHbIE OLIMOKH, IPOSIBIIAETCS OTCYTCTBUE
3HaHUH, YMEHMM, HABBIKOB I10 PSAAY I1OKA3aTeNeu, CTyACHT
HCIIBITBIBACT 3HAYUTEIbHBIC 3aTPYAHEHUS IIPH ONIEPUPOBAHUU
3HaHUSIMU U YMEHUSIMHU IIPU UX IIEPEHOCE HA HOBBIE CUTYALUU.

HeynosnersopurensHo

He Beimonnen oaun uinu 6osnee BUAOB yueOHOU padoTHI,
MPETyCMOTPEHHBIX Y4eOHBIM IIaHOM. CTyICHT IEMOHCTPUPYET
MIOJIHOE OTCYTCTBUE WM HEJOCTATOYHOE COOTBETCTBUE 3HAHMUIA,
YMCHH, HAaBBIKOB TIPUBEJICHHBIM B TAOJIUIAX MTOKA3aTEISIM,
JIOMYCKAlOTCS 3HAYUTENIbHBIE OMIMOKH, TPOSBIISETCS] OTCYTCTBUE
3HaHUM, YMEHHI, HABBIKOB I10 PAAY I10OKA3aTeNeH, CTYyACHT HE MOYKET
OTIepUPOBATH 3HAHUSMHU U YMEHUSMU IIPU UX NIEPEHOCE HA HOBbIE
CUTYAIIUH.

IIIxana oneHUBAHUSA TEKYIIEro KOHTPOJIsA

HaumenoBanue
KOHTPOJIS
P Ixana oneHUBaHUA Onucanue
pe3yIbTaToOB
o0y4eHus
3aureHo: HabpaHo 3 u Oosee .
Otuer no npakTuyeckoul padbote
Oanon COJICPKUT PacyeThl, BBIBOJIbI
Hezaureno: nabpano 2 u meHee P p ’ o
3amuTa OT4eTa M0 MPAKTUIECCKON
0amioB
paboTe oCyIIeCTBIsIeTCS
Pacders! BIITOTHEHBI BepHO — 1
3amuTa UHIUBUAYaTbHO. CTyIeHTOM
. 0as1, BEIBOJIBI IOTUYHBI U .
MIPaKTUYECKOU peoCcTaBIsieTCss OPOPMIICHHBIN OTYET.
oOocHoBaHbI — 1 Oa,
paboThI OnenuBaetcst kKauecTBO oopmiieHus,

odopmiieHue paboTsl
COOTBETCTBYET TpeOoBaHUsIM — 1
Oa, mpaBUIBHBIN OTBET HA OJWH
BOIpocC (TIpH 3antuTe 3a1aeTcs 2
Bompoca) — 1 Oam.

IIPABWJIBHOCTH PaCu€TOB U BHIBOJIOB.
CTy/neHThI HE BBITIOJIHUBIINE
NPaKTUYECKYIO paboTy K 3alUTe He
JIOTTyCKaloTCA

Brimmonaenue u
3amuta PI'P

Habpano 85 u 6onee 6amioB. CTyneHT
JIEMOHCTPHPYET COOTBETCTBHE 3HAHUM,
YMeHHﬁ, HAaBBbIKOB IMPUBCACHHBIM B
TaOJIMIIaX MTOKa3aTelNsiM, OIlepUpyeT
HpI/IO6peTeHHBIMI/I 3HAaHUAMU,

Ot 0 1o 100 Ganos YMEHMSIMH, HaBBIKaMU, IIPUMEHSET UX B

CUTYyalMSX MOBBIIIEHHON CI0KHOCTH,
HE UCHBITHIBAET 3aTPYAHECHHUMN IIPU
AHAIMTHYECKUX ONEepalusiX, epeHoce
3HAHUW U YMEHUU Ha HOBBIE,
HECTaHJAPTHBIE CUTYallWH.
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Ha6pano ot 70 no 84 6amnos. CTyneHT
JIEMOHCTPUPYET YACTUYHOE
COOTBETCTBUE 3HAHUI, YMECHU,
HABBIKOB IPUBEJICHHBIM B TaOJIMIIAX
MOKa3aTesiM, OIEpUPYET
PUOOPETEHHBIMH 3HAHUSMH,
YMEHUSMH, HaABbIKAMU, IPUMEHSIET UX B
CUTYyalMSX MOBBIIMIEHHON CIOKHOCTH.
[Ipu »TOM MOTYT OBITH TOMYIIEHBI
HE3HAYUTEIbHBIC OITMOKH, HETOUHOCTH,
3aTpyAHEHUS IPU AHATUTUYECKHUX
onepanusx, NepeHoce 3HaHui U
YMEHUU Ha HOBbIE, HECTAHIaPTHBIC
CUTYalNH.

Habpano ot 51 o 69 6amnos. CTyaeHT
JEMOHCTPUPYET HEMOJIHOE
COOTBETCTBUE 3HAHUI, YMECHHU,
HABBIKOB IPUBEJICHHBIM B Ta0JIMIIaX
MOKAa3aTelIsM, IOy CKaITCA
3HAYMTEJIbHBIC OMUOKH, TPOSBIISETCS
OTCYTCTBHE 3HAHUI, YMEHUI, HABBIKOB
10 pAJly OKa3aTeseu, CTyJeHT
HCITBITHIBACT 3HAYUTEIIHHBIC
3aTpyAHEHUS IPU ONIEPUPOBAHUHI
3HAHUSIMU U YMEHUSIMHU TIPU UX
NIEPEHOCE HAa HOBBIE CUTYallUH
Hab6pano menee 50 6amnoB. CTtyneHT
JEMOHCTPUPYET MOJTHOE OTCYTCTBUE
WA HEJIOCTaTOYHOE COOTBETCTBHUE
3HAaHWUW, YMEHUH, HABBIKOB
MPUBEICHHBIM B TAa0JIHIIaX
MOKa3aTelsiM, TOyCKalTCs
3HAYUTEIIbHBIE OMUOKH, TPOSIBIISETCS
OTCYTCTBHE 3HAHUI, YMEHUM, HABBIKOB
TI0 psily TIOKa3aTesie, CTyIeHT He
MO>KET ONEPUPOBATH 3HAHUAMHU U
YMEHUSAMH MPU UX TIEPEHOCE HA HOBBIC
CUTYaIINH.

7.3 OueHoYHbIE CpeaCcTBA

7.3.1 Texymuii KOHTPOJIb
TeopeTnyeckne BONPOChl K NPaKTHYeCKOH padore Nel:

1. [TpunIHT paboOTHI MOITYTPOBOIHUKOBOTO AUOAA

2. OcobennocTtu moaenupoBanus auoaa B MaTIAB

3. [losicauts npsimyto BeTBb BAX aunona

4. Tloscanth oOpaTHas BeTBb BAX mumona

5. Ocobennoctu nmocrpoenuss BAX nuona B makere MATLAB
6. [IpencraBnenue nuoa 1yt MOAEITUPOBAHUS.
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7. CriocoObl MAaTEMaTHYECKOTO OIMMCAHUS JHO/IA.

8. Kak cobpats cxemy uccnenoBanus quoaa B MATLAB.
9. UneanpHblii 1 peanbHblil quoasl B MATLAB.

10. OcobeHHOCTH MOJEITHPOBAHUSI POOOS TUOAA

TeopeTruyeckne BONPOChl K MPaKTHYecKOi padoTe Ne2:

. OcobeHHOCTH MOJICTTMPOBAHUS OUITOJISIPHOTO TPAH3UCTOPA
. Marematuueckoe onucanue OUIOJISIPHOrO TPAH3UCTOPA
. Kak maremaTtnuecku npejacrasnsercs Ounossipusiii Tpanzuctop B MATLAB.
. [IpuBeauTe cxeMy Moaenu Jyisi CHATUSL BXOAHOM BAX.
. [IpuBenuTe cxemy MoJeNu st CHATUS BbixoaHOM BAX.
. Kak moctpouts BAX Tpan3ucTopa nporpaMMHBIM CITIOCOOOM?
7. OnpeneneHue mapaMeTpoB TPAH3UCTOPA KaK YCUIIUTEIBHOTO 3JI€MEHTa U MX 3aJaHue B
porpamme.
8. IlpencraBiieHne OHUIOJSIPHOTO TPAH3UCTOPA JIMHEHHBIM YETHIPEXITOJTIOCHUKOM JUIst
MCCJIEI0BAHUI B PEKUME MAJIOTO CUTHAJIA.
9. Peanuzanus orpaHu4eHU MpU MOJCIMPOBAHUN OUTIOJISIPHOTO TPAH3UCTOPA B IIPOTrpaMMe.
10. Peanuzanus Kit0ueBOro pexuma paboThl B IPOrpaMMe.

AN AW —

TeopeTuyeckne BONMPOCHl K MpaKTHYecKoii padote Ne3:

. Oco0eHHOCTH MOJICTTUPOBAHUS BHIPSIMUTEISL.

. [IpuHIMn paboTHI BBIIPSIMUTEINS B CPEIE MOICTUPOBAHUS.

. Oco0OeHHOCTH 3a/1aHUs TAPAMETPOB pacyeTa CXEM BBIIPSMIICHUS
. [Touemy mepeMeHHBbIH 1Iar pacuera 0oJiee MPeAnOoUTUTETbHbIN

. MozaenupoBaHue 0THOMOIYIIEPUOTHON CXEMbI BBIITPSIMIICHUSI.

1

2

3

4

5

6. Kak oroOpa3uth BosHOBBIE AuarpamMmbl B makere MATLAB.

7. Kak moCcTpOUTh BHEIIHIOI XapaKTEePUCTUKY BBITPSMHTENS IPOrPAMMHBIM CIIOCOO0M?
8. OcobeHHocTH pabOTHI MOJIENIN BBIIPSAMUTENS C JOOABIEHHEM EMKOCTHOTO (PUIIbTpA.

9. OcobeHHOoCTH pabOTHl MOJIENU BBIIPSIMUTENS C T0OOABIEHUEM UHIYKTUBHOTO (DUIBTpA.
1

0. IlpeacraBneHus BBIIPSIMUTEINS KaK 3BeHA Nepe1aTOuHON (yHKIHEH
Teopernueckue BONpochl K MpaKkTHYecKoil padore Ned:

1. Kak cobpath cxeMy Kackaja yCUJICHHS IO cXeMe ¢ OOLUM AIMUTTEPOM?

2. OI_[eHI/ITB BIMAHHUA €MKOCTH B IICIIHN O6paTHOf/'I CBsA3HM Ha IIOJIOXKCHUC pa60qeﬁ TOYKHU
YCUTUTEIIA.

3. CHsATHE aMIUIMTYAHO-4aCTOTHOM XapakTepuctuku cpeacrsamu MATLAB.
4. Custue (azo-yacToTHOU XapakTepucTuku cpeacrsamu MATLAB.
5. Onpenenenne no AYX noaocsl NpoIyCcKaHusl.

6. IlpeacraBieHue YCWIMTENIBHOIO Kackaja IepeJaTouyHo (QyHKIHMEeH Teopuu
ABTOMATUYECKOTO YIIPABJICHHUS.

7. Kak omnpenenuts yCTOWYMBOCTb pabOThI YCHIIUTENS Ha OUIIOISPHOM TpaH3ucTope?

8. OmpeneneHue mopora caMOBO3OYXICHHUS YCHJIMTEIBHOTO Kackajga W  CIIOCOOBI
YCTpaHEHHUS.

9. Kak onpenenuts k03(h(hpuIMEeHT nepeaun yCHINTEIbHOTO KacKaa.
10. OcobGennoctu MonenupoBanus ycunutens B MATLAB.
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TeopeTnuyeckne BONPOCHI K NPAKTHYECKOH padoTe Neb:

1. [IpeoOpa3zoBaHue crieKTpa Mpu AuckpeTu3anuu curiaioB B MATLAB
2. Moaenu ciyyaiinbix mporeccoB Ha Beixoae ALl B MATLAB
3. [TapamnensHele 1 nocaenoBatenbHo-napamiensasie AL B MATLAB
4. ALII nocnenoBaTenbHOrO CYETa U MOCIEI0BATEIBHOIO MPUOIMKEHUS
5. Unrerpupytromue ALIL B MATLAB
6. Curma-nenpta ALl B MATLAB

7. Cratudeckue u quHamudeckue napamerpst AL

8. Onpexnenenne ommoOKy peodpaszoBanus cpeactsamu MATLAB.

9. MeToabl pacyeTa, UCNoab3yemMble Tpu MoAenupoBaHuu ycrpoiicts AL u LTAII
10. 3apanue mapamerpoB mozaenu AL u ITATL.

Teopernueckue BONpPOCHI K MPaAKTHYECKOi padoTe Ne6:

1. Ha yem ocHOBaHa HUMUTallMOHHAas1 MOACIIb TI/IpI/ICTOpa?

2. Kakum oOpa3om HacTtpamBaeTcss moneinb B Simulink mpu wucronb3oBaHuu OJI0KOB
o6ubnuoreku Simscape?

3. Kak BbIcTaBUTH BpeMsl pacuera MoJenu?

4. Ha 4To BIHSIET METOJI pacdyeTa MOJEIH?

5. Kak peann30oBaH y3ei1 CHHXpOHU3ALUH?

6. Kak peanuzoBan kommapaTtop?

7. Kak peanuzoBana (azoast xapakrepuctuka CUDY?

8. Kak nmoctpoeHa UMHUTaIlMOHHAs MOJIETb T€HEPATOPA MUI000PA3HOT0 HANIPSKEHUS?
9. Kakum o0pazom peanusyercs 3aJjaHue Ha yroil yInpasieHus npeodpasoBaresiem?
10. 3auem Hy>XHBI (PUIABTPBI B cCUCTEME pa3adu uMmyiabcoB CUDY?

Teopernueckue BONpochl K MPaKTHYeCKOi padore Ne7:

1. Ha yeM ocHOBaHa MMUTAIIMOHHASI MOJIEIIb TpaH3UCTOPA?

2. Kakum obpa3om HacTpamBaercsi mMojenb B Simulink mpu ucnosib3oBaHHU OJIOKOB
oubmmoTeku Simscape?

3. Kak BbICTaBUTH BpeMsI pacueTa MOJENN?

4. Ha 4To BIMSIET METOJT pacdyeTa MOJEIH?

5. Kak peanu3oBaH y3e cpaBHEHUS 3aJal0IIET0 HAIIPSHKEHUS ¢ OIIOPHBIM?
6. Kak ¢popmupyercs 3aaaroniee HanpsKeHue?

7. Kak ¢popmupyeTtcst onopHoe HamnpsbkeHue?

8. Kak nmoctpoeHa MMHUTaIIMOHHAsA MOJIEb CUJIOBOM LIENIM MHBEpTOpa?

9. Kakum o6pazom ¢popmupyetcst KodhGUITUEHT MOy TSN ?

10. I'ne coxpaHstoTCs NOMyYEHHBIE JaHHBIE PE3YJIbTATOB MOJEIUPOBAHUSA?

Teopernueckue BONpoOCHI K MPaKTHYeCKOil padore Ne8:

1. Kak 3agatb Bpems pacuera Moaenn?
2. Kak ompenenuTh mar pacyera MOJEIH?
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3. Yem onpenensiercs BEIOOp GUKCUPOBAHHOTO I1ara pacuera?

4. Yem ompenensieTcs: BHIOOp EPEMEHHOTO I11ara pacuera?

5. [IpeumyniecTBa nepeMeHHOTO 11ara pacuer?

6. [IpeumymiecTBa GUKCUPOBAHHOTO IIara pacyera’?

7. Kak 3a1aTb TOUHOCTH pacueT Mmoaenn? YeM oHa onpenensercs?
8. Beibop MeTona pacuera (pemaress)?

9. C xakuMu pelareasiMy Bbl 3HAKOMBI?

10. Kputepuu Bo1060pa pemiarens B MOJEIH.

PI'P

Temy PI'P cryaeHT BbIOMpaeT caMOCTOSITENBHO, HCIOJB3YS 3a OCHOBY TEMY CBOCH
BBIIYCKHON KBaJIM(PUKAIIMOHHOM paboThl M 00JacTU Hay4HbIX HccleAoBaHUN. BbiOpaHHas Tema
COTJIACOBBIBAETCS C MperoaBaTesieM U YTBepKaaeTcs, Bbiaaercs 3aganue Ha PI'P. B ciyuae, ecnu y
CTyJI€HTa BO3HUKAIOT TPYJHOCTU C BHIOOPOM TEMBI, IIpENnoaBaTellb NpelaracT CTyJeHTY TeEMY U3
CIIUCKa IPUMEPOB.

ITpumepst Tem st PI'P:

1. YopaBiieHue MexaTpoHHOM cucTeMoi KOHBelepa.

2. YpaBiieHHE MEXaTPOHHOM CHCTEMON HEIIPEPHIBHOIO CTaHA XOJIOJAHON MPOKATKH.
a) CucreMa EHTPUPOBAHUS TIOJIOCHI

6) Cuctema pery1upoBaHus TONIIMHbI

B) Cucrema peryiarpoBaHus IUPUHBI

3. YopaBneHue MexaTpoOHHOM cuCTeMO Tu(Ta.

4. YpaBiieHne MEXaTpOHHOM CHCTEMON HENPEPHIBHOI'O CTaHA rOpsYeil MPOKATKU.
a) Cucrema EHTPUPOBAHHUS TOJOCHI

0) Cuctema peryJIMpoBaHUsl TOIIIMHBI

B) Cucrema peryiupoBaHus IUPUHBI

12. MaimuHa nojauu Kuciaopo/ia (KuciopoaHon ¢GpypMbl) KOHBEpTepa

13. JIndT naccaxxupckuit

14. ABTOMaTHU3UpOBaHHAs! COPTUPOBKA TPYO

15. ABTOMaTN3MpOBaHHOE NIEPEMELICHNE MOCTOBBIX KPaHOB

3amannue Ha PT'P:

Pazpabotars cuctemMy ynpaBieHUs MeXaTpOHHOU cucTeMol. CrcTemMa yrpaBiieHUs JOJDKHA
UMETh HECKOJBKO NOJUUHEHHBIX KOHTYpPOB pETYJIMpOBaHHA. MoOJAEIMpPOBAaHUE JOJDKHO OBITh
BBITNIOJIHEHO B porpamMme Matlab/Simulink.

ITinan Beinmosinenus PI'P:

1. BEIMOJHUTEL OIMCaHME II0CJICAOBATCIIBHOCTH TEXHOJIOTHYCCKUX onepaunﬁ, IMpUuHOUIIa
NeMCTBUS M XapaKTEPUCTHK OCHOBHOTO TEXHOJIOTHYECKOT0 000py/10BaHMS;

2.  CdopmupoBaTh MepedyeHb TEXHOJOTMUECKUX IapaMETPOB, XapaKTepU3YIOLIUX
TEXHOJIOTMYECKMM  peXHMM  IIpollecca, JMala3oH  BapbUpPOBAaHUS  MapaMETPOB  COIJIACHO
TEXHOJIOTHYECKOMY PETJIAMEHTY M KaueCTBO MoJTyhadprKaTa Uil TOTOBOTO MPOIYKTA;

3. Onpenenuts ek, 33/1a41 U TpeOOBaHUS K CUCTEME YIPABJICHHUS;

4. CocTaBUTh TEXHUYECKOE 33aJJaHUE HA IPOEKTUPOBAHHUE CUCTEMBI YIIPABIICHHUS;

5. BBINOMHUTH pa3paboTKy CTPYKTYpHOU CXEMBbI CHCTEMbI YIIpaBICHHUS;

6. Pa3paboraTh MaTemMaTnyecKyo Moelnb B mporpamme Matlab/Simulink;
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. BeIMOAHUTE aHaIM3 KauecTBa MEePEX0HbIX MPOIIECCOB;
. 3aKJIIOUEHHE.

o)

Tunosblie Bonpock! Kk 3amure PI'P

1. TexHonorMuecKkne 0COOEHHOCTH MOCTPOCHHUS UCCIETyEeMOTO MEXaTPOHHOTO MOTYJIsS

2. TexHonoruueckue TpeOOBaHUSI K MEXaTPOHHOMY MOJIYJIIO

3. TpeboBaHMsI K IPUBOAAM U CUCTEMAM YIIPABJIEHUS MEXAaTPOHHOI'O MOIYJIS

4. XapaKkTepHuCTUKa CEHCOPHBIX COCTABJISIONIMX UCCIEAYEMOT0 MEXaTPOHHOTO MOIYJIsS

5. XapakTepucTUKa U KHHEMATHYECKas CXeMa UCCIIENyEMOro MEXaHU3Ma

6.Harpy3ounble TuarpaMMBbl U TaXOrpaMMBbl (AHMarpaMMbl IepeMeIIeH s ) TPUBOIOB

7. CTpyKTypHasi cxema CUCTEMbI YIIPABJICHUS

8. Tunbl uaTEpPEiicoB.

9. CTpyKTypHI U OPsIOK 0OMeHa nH(popMaIuu o uurepdeiicam CBsizu.

10. CtpykTypHas cxema KOHTPOJIJIEpa BHEIIHUX YCTPOUCTB, MPUHIUIBI (yHKITMOHUPOBAHHUS.
11. Cioco6sl iepeaauu caoB HUGPOBOM HHPOPMALIUH.

12. TTapannenbHas nepenaya, nocieoBaTeIbHasi CHHXPOHHAs U aCHHXPOHHAs Iepeaya.
13. IlopsA0K CHHXPOHU3ALMU BHYTPEHHUX T€HEPATOPOB.

14. TIporpammuast peanu3aius GUIbTpa HU3KUX YaCTOT.

15. Kakue ocobennoctu peanuzauuu [11]] anroputma B IpOMBIIUICHHBIX KOHTPOJUIEpax?
16. CunTe3 mapaMeTpoB perysiTopa KOHTYpa CKOPOCTH

17. CunHTe3 mapamMeTpoB PErysiTOpa KOHTypa MepeMeIieHus (IT0JI0KEHUS )

18. Cuctema KOHTYPHOTO CHIJIOBOTO YIPABIECHUS TEXHOJIOTUYECKUM O0BEKTOM

19. NadpopmManinoHHbIE U SHEPTETHYECKHIE TOTOKU B MEXaTPOHHOU CHCTEME

20. DKcrepuMeHTaIbHbIE METObl HACTPOMKHU PETYIISTOPOB

7.3.2 TIpoMexXyTOUYHBII KOHTPOJIb

IlepevyeHsb BONPOCOB K IK3aMeHY

Kon
TexcT Bompoca KOMIIETEH-
012071
1. MoaenupoBaHue yCTPOHUCTB CUIIOBOM 2JIeKTpOHUKH. OCHOBHBIE IK-5
uHCTpyMeHTapuu Simulink.
2. bubmmoreka SimPowerSystems. ITK-5
3. Iloctpoenne SPS-mMozeneit ¢ nosynpoBOAHUKOBBIMU 3JIEMEHTAMH. I1K-5
4. AHain3 TMHAMUYECKUX CBOMCTB YCTPOMCTB CUIIOBOU 3JIEKTPOHUKH BO I1K-5
BpPEMEHHOU 00JIaCTH.
5. AHasu3 cBOMCTB YCTPOWCTB CHUIIOBOM 3JIEKTPOHUKH B YACTOTHOW 00JIaCTH. I1K-5
6. MonenrpoBaHue yCTPONCTB CHIIOBOM 3J1EKTpOHUKU. [Iporpammusie n I1K-5
MHCTPYMEHTAJIbHBIE CPE/ICTBA MIPEJICTABICHUSI PE3YJIbTATOB.
7. MoziennbHOE UCCIIe0BAaHNE OCHOBHBIX XapaKTEPUCTUK CHUIIOBBIX [1IK-5
MOJTYTIPOBOIHUKOBBIX ITpeoOpa3oBareneil. MoenupoBaHue yCTpOWCTB CHIIOBOM
IEKTPOHUKHU.
8. BropuuHble HCTOYHUKHU ITUTAHHUS. ITK-5
9. Cuctemsl yripaBJeHHUs] CUIOBOM JIEKTPOHHUKOM. I1K-5
10. MoaennpoBaHue HHBEPTOPA HALIPSIKEHHUS. I1K-5
11. Ha yem ocHOBaHa MMHMTALIMOHHAs] MOJIENIb TUpUCTOpa? I1K-5
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12. Kakum obpa3om HacTpauBaeTcst Mojiesb B Simulink mpu ucmnonb30BaHuH I1K-5
0J10kOB OMOIMOTEeKH Simscape?

13. Kak BbICTaBUTb BpeMs pacueTa Moesn? ITK-5
14. Ha 4to BiusieT MeToJ pacyeTa MOAEIu? [1IK-5
15. Kak peain3oBaH y3e€1 CHUHXPOHHU3AIMH ? I1K-5
16. Kak peanin3oBan kommnaparop? I1K-5
17. Kak peannzoBana ¢azoas xapakrepuctuka CDY? I1K-5
18. Kak mocTpoeHa mMUTAIIMOHHAS MOJIENIb TeHEpaTopa MuiIo00pa3HOro ITK-5
HanpsHKeHus?

19. Kakum o6pa3om peanusyercs 3a/laHie Ha YToJl yIpaBIeHUsS ITK-5
npeobpaszoBarenem?

20. 3aueM HYXHbI PUIBTPBI B CHCTEME pa3faadd uMiysibcop CUDY? ITK-5
21. Ha yem ocHOBaHa MMUTAIIMOHHAsI MOJIETIb TPaH3UCTOpa? I1K-5
22. Kakum 06pa3zom HacTpauBaeTcs Mozenb B Simulink npu ucnoab3oBaHUN ITK-5
0110K0B OuOIMOTEKH Simscape?

23. Kak BBICTaBUTh BpeMs pacyeTa MO ? I1K-5
24. Ha yTo Biusi€T METOJ pacyeTa MOJIeIu? I1K-5
25. Kak peain30BaH y3ei1 CpaBHEHHsI 331a10IIET0 HAPSKEHUS C OTTOPHBIM? I1K-5
26. Kak popmupyercs 3a1aroniee HanpsHKeHune? I1K-5
27. Kak hopmupyercs onopHoe HanpspKeHHe? I1K-5
28. Kak nmocTpoeHa UMHUTAIIMOHHAS MOJI€JIb CUJIOBOM 1€MW MHBEpPTOpa? [1IK-5
29. Kakum obpazom dhopmupyercst KodhduimeHt Mo ayasiun? I1K-5
30. I'ne coxpaHstoTCsl NOMyUEHHBIEC JaHHBIE PE3YIbTATOB MOICTHPOBAHUS? I1K-5




