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1 ]_Ie.HI/I, 3alaYi U IUVIAHUPYEMBIC PE3YJIbTAaTbl oﬁyquml o TMCIOMIIJIMHE

[lenbto OCBOEHUS AMUCLUIUIMHBI SBJISETCS NMPUOOPETEHUE CTYAEHTAMM TEOPETHYECKHX U
MPAKTUYECKUX 3HAaHUHN B 00JaCTH UCIIOJIb30BAHUS CIIEHUAIN3UPOBAHHBIX POTPAMMHBIX MPOJTYKTOB
JUI MPOrpaMMHUPOBAHUS M MMUTALMOHHOIO MOJECIHMPOBAHUSA, aHAIW3a U CHUHTE3a JJIEMEHTOB
MEXAaTPOHHBIX CUCTEM B Pa3IMYHbBIX 00JACTSIX MPOMBIIIJIEHHOCTH.

3amaun  AUCUMIUIMHBL - HOPUOOpPETEHHE TEOPETHYECKMX M IPAKTUYECKHX HaBBIKOB
IPOrpaMMHUPOBAHUS M UMHUTALIMOHHOTO MOJIEIMPOBAHUS B 00JIACTU MEXATPOHMKH; - IOJIyYEHHE
HaBBIKOB pEIIEHUs CTaHJApTHBIX 3a7ad IMpH pa3paboTKe OporpaMM M MoJeledl pa3IndHbIX
AJIEMEHTOB MEXATPOHHBIX CUCTEM.

OOyuenue no nucuuIiMHe «MaTeMaTHuecKoe MOJETUPOBaHHE OOBEKTOB YIPaBICHUS U
MEXaTPOHHBIX CUCTEM» HAIIPaBJIEHO Ha (POPMUPOBAHKE Y O0YUAIOIINXCS CIAEAYIOIUX KOMIETEHLIUMI:

Kox n nHaumenoBanue
KOMIIETeHIINI1

NHIuKaTOPHI 10CTHKEHUS
KOMIIeTeHIITHH

HaumenoBanue
MoKAa3aTeJis OLeHNBAHUA

IIK-5. Criocoben
MPOU3BOAUTH AaHAIIU3
KOMITOHOBOK T'MOKHX
MIPOU3BOJICTBEHHBIX CUCTEM,
pacyeThl U MPOEKTUPOBAHUE
OTJEIIbHBIX YCTPOUCTB
MEXaTPOHHBIX CUCTEM C
HCIOJIb30BaHUCM
COBPEMEHHBIX TEOPETUUECKUX
Y DKCIIEPUMEHTAIIbHBIX
METO/IOB pa3pabOTKH
MaTeMaTHUUYECKUX MOACIICH
UCCIIEAYEMBIX O0BEKTOB U
MPOIIECCOB B COOTBETCTBUH C
TEXHHUYSCKHUM 3aJaHHEM

UIIK-5.1 ITonrnmaeT OCHOBHBIE
METO/Ibl aHaJIN3a KOMIIOHOBOK
rUOKHUX IPOU3BOJCTBEHHBIX
CUCTEM, METOJIbl pacuera u
MIPOEKTUPOBAHUS OTAEIbHBIX
YCTPOMCTB MEXATPOHHBIX
CUCTEM, TEOPETHUYECKHE U
AKCIIEPUMEHTAIbHBIE METO/IBI
pa3paboTKu MaTeMaTHYECKUX
MOJIEJIeN HCCIIEyEMBIX
00BEKTOB MEXATPOHHBIX
CUCTEM

HTIK-5.2. OcymiecTBiser
aHaJIN3 KOMITOHOBOK THOKHUX
MIPOU3BOJICTBEHHBIX CUCTEM,
IIPOU3BOJUT PaCUEThI U
MPOEKTUPOBAHUE OT/IEIBHBIX
YCTPOMCTB MEXATPOHHBIX
CHCTEM C UCIOJIb30BAaHUEM
COBPEMEHHBIX TEOPETUUECKUX
U DKCIIEPUMEHTATbHBIX
METOJI0B pa3padOTKU
MaTeMaTHYeCKUX MOJIEIEH.
NIIK-5.3. CocraBnser
TEXHHUYECKOE 3aJaHHe Ha
MPOEKTHPOBAHNE THOKMX
MIPOU3BOJICTBEHHBIX CHCTEM;
MoJIenupyeT pusmueckue
MIPOLIECCHI B
ANIEKTPOTEXHUYECKUX
YCTPOMCTBaxX U
ANIEKTPOIHEPTETUYECKUX U
ANEKTPOMEXAHUYECKUX
CUCTEMAaX B COOTBETCTBHH C
TEXHUUYECKUM 3aJIaHUEM.

3HATB: OCHOBHBIE MMOHSATHUS
MIPOrpaMMHOT0 00€CTICUeHUS
B MEXAaTPOHHBIX CUCTEMAX,
MOJTyJISIX KOMILIEKCaX;
BO3MO>KHOCTH IPOTPAMMHOIO
o0ecrieueHus AJIsl aHaIu3a
MEXaTPOHHBIX CUCTEM H UX
3JIEMEHTOB; TIEpeUeHb
YHHUBEPCAJIHHOTO U
CHeHaIN3UPOBAHHOTO
MPOrPaMMHOTO OOECTIeUeHUS;
METOIbl BU3yaIH3aIin
rpadguveckoit u mudppoBon
nH(popManuu

YMerh: IpaBUIbHO
OPHUEHTHUPOBATHLCS B IJIABHBIX
TEPMUHAX MPOrPAMMHOTO
obecrieueHnss MEXaTPOHHBIX
CUCTEM; Pa3JIEeIsATh CIOKHYIO
MEXaTPOHHYIO CHCTEMY Ha
CBSI3aHHBIE MEX]1y CO00M
9JIEMEHTEHI C LETBI0
NaJILHEUIIIETO
MOJICIIMPOBAHUS U aHAJTN3a;
IIOJIB30BAaTHCS OMOJINOTEKOM
9JIEMEHTOB U 3a7aBaTh UX
rnapameTphbl

Buaagers: MeTogamMu
MIPEICTABIICHHS PEaTbHBIX
MEXaTPOHHBIX CUCTEM M UX
3JIEMEHTOB B IPOrPAMMHOM
o0ecIreYeHNH; HaBEIKaMH
aHaJIM3a MEXaTPOHHBIX
CHCTEM; HaBbIKAMH




CUHTBHIBAHMS ITOJIE3HOM
nH(pOpMaIIUY C BUPTyaIbHOM
MOJICJIH; HaBEIKAMH
aQHATM3UPOBATH MOJTYYECHHYIO
YH(}OPMALIHIO

2 MecTo IMCHUIUIMHBI B CTPYKTYype 00pa3oBaTeIbHOM MPOrpaMMbl

JlMcuuIuinHa OTHOCHUTCS K JIEKTUBHBIM JUCIHUILTMHAM YacTH, (GOPMHPYEMOH y4aCTHUKAMHU
oOpa3oBaTesibHbIX OTHOLEHUH O1oka b1 «/lucuumimnel (Moxynn)». JAMcHUIUIMHA HETTOCPEACTBEHHO
CBf3aHa CO CIEAYIOLIMMU AUCUUIUIMHAMU U npakThukamu OOIL:

WHTeuieKkTyanbHble CUCTEMBI YIIPABICHHUS;

MoHTax 1 HajajKka MEXaTPOHHBIX U pOOOTOTEXHUYECKUX CUCTEM,;
ITporpammHOe oOecnieueHre U CUCTEMHbIE (PYHKIUN KOHTPOJLIEPOB;
CoBpeMEHHbIE METO/bI TEOPUM YIIPABIICHUS,

VYnpaBieHue NpoMbIIUIEHHBIMU MEXaTPOHHBIMU CUCTEMaMH;
DJIEKTPOTEXHUUYECKHUE CUCTEMBI.

3 CTpykTypa u cojiep:KaHue TUCHUIIIHMHBI
OO61mas TpyA0eMKOCTh JUCIMIUIMHBI COCTABIISIET 4 3aueTHble euHUIbI (144 qacoB).

3.1 Buasbl yueOHOii padoThl H TPYA10€MKOCTh

Ne ni/m . KoauuectBo | Cemectp
Bua yueOHo# padoThl
4acoB 4
1 AyAUTOpPHBIE 3aHATHS 56 56
B ToM unce:
1.1 Jlekuun 28 28
1.2 | CemuHapcKue/mpakTHIECKUE 3aHITHS 28 28
2 CamocrosiTesibHas padoTa 88 88
B TOoMm unce:
2.1 | Bemonaenue u 3ammra PI'P 58 58
2.2 IToaroToBka K sK3aMeHy 18 18
2.3 | [lonroToBka OTYETOB MO MPAKTHIECKUM padoTamM 14 14
3 IIpomexyTOUHAS ATTECTALMSA
3adet/nud.3auer/3K3aMeH DK3aMeH
Hroro 144 144




3.2 TemaTnueckuii NJIaH U3yYeHUS TUCHHUIIMHBI

n/n

Pa3geanl/TeMbl
JAACHUATLINHBI

TpynoemkocTh, yac

Bcero

AyautopHasi pa6oTa

Jlexnun

Cemunapckue/
NPaKTUYCCKHE
3aHSATUS
JlaboparopHsbie
3aHSATHUS

[TpakTnueckas

IoAroToBKa

CamocrofaTeabHAd
paGora

Pa3zgea 1. [lporpaMMHbIe TPOAYKTHI
B MEXaTPOHHBIX CHCTeMAaX.
OcHOBHBIE IOHSATHS U ONPeIeTeHH .
Bonpocsl moesupoBanus

36

N
N

11

Tema 1. BBenenue B nporpaMMHbIi
MPOIYKT, HA3HAYEHHE OCHOBHBIX
3JICMEHTOB Ha IaHEIIH 3a1a4.
Coznanue daitra mogenu. Pabora u
3HAKOMCTBO C OHOJIMOTEKOM,
MepPEeTaCKUBAHKE PJICMEHTOB MOJICIICH
1 WX MapaMeTpupOBaHUE.

1.2

Tema 2. O0u1rie BONpOChl yCTaHOBKU
apaMeTpoB pacuera MO,
napameTpsl oOMeHa ¢ paboueit
00J1aCThI0, BHIIIOJIHEHUE pPacyeTa.

1.3

Tema 3. [aket pacuupenust Sim
Power Systems. bubnuoreku nakera.
VICTOYHUKH 3IIEKTPUYECKON SHEPTUH,
M3MEpUTENIbHbIE U KOHTPOJIbHbBIE
YCTpOMCTBA.

1.4

Tema 4. MozaenbHO€E HcCIeI0BaHIE
HOJIyrIpOBOIIHI/IKOBBIX JIUOI0B.

1.5

Tema 5. MonenpHOE HCCIeI0BaHNE
0/1HO(a3HBIX MOTYTPOBOJTHUKOBBIX
BBINIPSMUTETIEH.

1.6

Tema 6. MozaenbHO€e UcCIeI0BaHNE
OUMIMOJIIPHOTO TPAH3UCTOPA.

Pa3znea 2. ITaker Simulink -
BU3YyaJIbHAsl Cpea MOIeJTUPOBAHUS
U AaHAJM32 MEXATPOHHBIX CUCTEM U
X 2JIEMEHTOB

38

22

2.1

Tema 1. MozaenbHOE UCCIeI0BaAHNE
MOJIEBOT'0 TPAH3UCTOPA.

2.2

Tema 2. MoaenbHO€e HcCiIeI0BaHNE
TUPUCTOPHOTO KJIFOYA

2.3

Tema 3. MoaenpHOE UCCIIEIOBAHNE
cTabuim3aTopa TOKa.

2.4

Tema 4. MonensHOE HCCIIeT0BaHNUE
KacKa/ia yCuJIeHUs Ha OUTIONSIPHOM
TPaAH3UCTOPE MO CXeMe C OOIIHUM
smutTepoM. Yacts 1.




2.5

Tema 5. MozaensHOE UcciieJOBaHUE
KacKaJa yCWJICHUS Ha OUTIOJIIPHOM
TPAH3HUCTOPE TI0 CXEME C OOITUM
sMuTTEpPOM. YacTp 2.

2.6

Tema 6. MoaenpHOE UCCIIEIOBAHNE
KacKaJia yCUJICHUS Ha MOJICBOM
TPaH3HCTOPE.

Pa3nes 3. DiieMeHTBI 3/1eKTPOHHBIX
ycTpoiicTB B nakete Sim Power
Systems. MoaesibHOe Hcc/ie 0OBaHNE
3JIeKTPOHHBIX IPUOOPOB, KAK
KOMIIOHEHTOB MEeXaTPOHHBIX CHCTEM

34

22

3.1

Tema 1. MonensHOE HCCIeT0OBaHNE
qubdepeHIaTbHOTO YCUIUTETIS.

3.2

Tema 2. MozaenbHO€e UcCIeI0BaHNE
ONEPAIMOHHOTO YCHJIMTEJIS.

3.3

Tema 3. MoaenpHOE UCCIIEIOBAHNE
MYJIbTUBUOpPATODA.

3.4

Tema 4. MoaenbpHOE UCCIIEI0BAHNE
CTAOMIIM3aTOPA HAIIPSKEHUS.

3.5

Tema 5. MoaennHOE ucciieJOBaHUE
aHaJIoro-M(POBOTO
npeoOpa3oBarersi.

3.6

Tema 6. PazpaboTka cucTeMbI
UMITYJILCHO-(Da30BOTO yIpaBIeHUS
HEPEBEPCHUBHBIM MOCTOBBIM
TUPHUCTOPHBIM Tpeodpa3zoBaTesieM B
nporpamme Matlab/Simulink. Yacts 1.
Peanmzanust pyHKIIMOHATBHBIX
0JIOKOB.

Paznen 4. MoaeabHoOe Hccief0BaAHUE
(GYyHKIIHOHAIBHBIX 3JIEKTPOHHBIX
YCTPOICTB, KAK KOMIIOHEHTOB
MeXATPOHHBIX CHCTEM

36

22

4.1

Tema 1. PazpaboTka cuCTeMBI
UMITYJIbCHO-()a30BOT0 yrpaBiIeHUs
HEPEBEPCUBHBIM MOCTOBBIM
TUPUCTOPHBIM peoOpa3zoBaTesieM B
nporpamme Matlab/Simulink. Yacts 2.
Peanu3aiusi CUIOBON CXEMBI.

4.2

Tema 2. PazpaboTka cUCTEMBI
UMITYJIbCHO-(Da30BOTO yIpaBICHUS
HEPEBEPCUBHBIM MOCTOBBIM
TUPUCTOPHBIM peoOpa3zoBaTesieM B
nporpamme Matlab/Simulink. Yacts 3.
[TpoBepka paboTococoOHOCTH
MOJIETIH.

4.3

Tema 3. Pa3zpaboTka anroputma
0a30BOr0 3aKOHAa KOMMYTallUN
Tpex(a3HOro MOCTOBOTO aBTOHOMHOTO
WHBEPTOPA HAIIPSHKCHUS B IPOTPAMME
Matlab/Simulink. YacTs 1.




Peanuzanus ¢pyHKIIMOHATBHBIX
OJIOKOB.

Tema 4. Pa3zpaboTka anroputma
0a30BOro 3aKOHa KOMMYTallU1
Tpex(}a3HOro MOCTOBOIO aBTOHOMHOTO 2
WHBEPTOPA HANIPSHKEHUS B POTPaMMeE
Matlab/Simulink. Yacts 2.
Peanuzanusg cuiIoBOM CXEMEIL.

Tema 5. Pa3zpaboTka anropurMa
YHUNOJSIpHOM U OunonspHoi [HNUM
4.5 | ogHO(A3HOTO MOCTOBOTO 2 2 4
aBTOHOMHOT'O UHBEPTOpA HANPSKEHUS
B miporpamMmMe Matlab/Simulink.

Tema 6. Pazpabotka anropurma
cunycounansHoit IIIUM Tpexdaznoro
4.6 | MOCTOBOTO aBTOHOMHOTO HHBEPTOPA 2 2
HaIpsKEHUS B IPOrpaMMe
Matlab/Simulink.

4.4

Hroro | 144 28 28 0 0 88

3.3 ConepxaHue TUCHUTLTHHBI

Pa3nea 1. IlporpaMmHublie IPOAYKTHI B MEXaTPOHHBIX cucTeMaXx. OCHOBHbIE NOHATHSA U
onpenaenenusi. Bonpocsl moaesmpoBanus

BBenenue B nmporpaMMHBIN MPOAYKT, HA3HAYEHHE OCHOBHBIX 3JIEMEHTOB Ha MaHENU 3ajad.
Co3nanue Qaiina monmenu. PaGora u 3HaKOMCTBO ¢ OMOIMOTEKOH, MEpPEeTaCKUBAHHE HIIEMEHTOB
MoJenell U UX napamerpupoBaHue. OOIIMe BOMPOCHI YCTAaHOBKM IapaMETPOB pacdeTa MOJIEINH,
napameTpsl ooMeHa ¢ paboueil 00sacThio, BhIOJIHEHUE pacyera. [lakeTr pacmmpenus Sim Power
Systems. buOnnoreku mnakera. VCTOYHMKH JJIEKTPUYECKOW HHEPrUHM, H3MEpPUTEIbHBIE U
KOHTPOJIBHBIE yCTpoicTBa. MO/IETbHOE HCCIEN0BAaHUE MMOJIYIPOBOJIHUKOBBIX 1H0N0B. MonenbHoe
UCCIIeIOBaHHE OJHO(A3HBIX MOJYIPOBOJAHUKOBBIX BBINpsAMUTENEH.MoienbHOE HCCle0BaHNe
OUIIONIIPHOTO TPAH3HCTOPA.

Paszgen 2. Ilaker Simulink - Bu3dyasbHasi cpega MOAeJMPOBAHUST M AaHAJIHU3A
MeXaTPOHHBIX CHCTEM U UX 3JIEMEHTOB

MogenpHOE  HWCCIIEIOBAaHWE  IOJEBOTO  TpaH3WCTOpa. MOJAENbHOE  HCCIIeTOBaHUE
TUPUCTOPHOTO KiIt04Ya. MojienbHOe uccaeoBaHue CTadmiIn3aTopa Toka. MoJieTbHOE UCCIIeI0BaHKE
KacKaJa YCHWJICHHS Ha OHWIOJIAPHOM TPAH3UCTOPE IO CXEME C OOIMMM SMHUTTEpOM. MojenbHOe
UCCJIeIOBaHUE KAacKa/la YCUJICHHS Ha TIOJIEBOM TPAH3UCTOPE.

Paznen 3. DjeMeHTBI JJIEKTPOHHBLIX YcTpoiicTB B mnakere Sim Power Systems.
MonesibHOe HCC/IeI0BAHNE YJIEKTPOHHBIX MPUOOPOB, KAK KOMIIOHEHTOB MEXaTPOHHBIX CHCTEM

MogensHoe uccienoBanue aupGepeHuanIbHOr0 yCHiauTeas. MoenbHOoe HCCIeI0BaHNe
ONEPAIMOHHOTO  ycwiuTens. MoJenbHOe HCCeOBaHWe  MYyJIbTHBHOpaTtopa. MojensHoe
UCClieIoBaHNe CcTa0mim3aropa HampspkeHHs. MojenpHoe HCCIeIOBaHHe aHaJoro-IU(pPOBOTO
npeoOpa3zoBarens. Pa3paboTka CHCTEMBI HMMITYJIbCHO-()A30BOIO YIPABJICHUS HEPEBEPCHUBHBIM
MOCTOBBEIM THPHUCTOPHBIM TipeoOpa3oBaTesieM B mporpamme Matlab/Simulink. Yacte 1. Peanu3zanus
(GYHKIIMOHATBHBIX OJIOKOB.



Pa3nen 4. MonesbHoe ucciie10BaHue (PpyHKIMOHAJIBHBIX 3JIeKTPOHHBIX YCTPOMCTB, KaK
KOMIIOHEHTOB MeXAaTPOHHBIX CHCTEM

Pa3zpaboTka anropurma 0a30BOr0 3aKOHa KOMMYTAIMM Tpex(a3HOrO MOCTOBOTO
aBTOHOMHOT'O HMHBEpPTOpa HampsbkeHUs B mporpamme Matlab/Simulink. Pa3paboTtka anropurma
yHunoiasipHoil u OunossspHoi IIIMM oxHOda3HOrO MOCTOBOrO AaBTOHOMHOIO HHBEPTOpA
HanpsbkeHuss B mporpamme Matlab/Simulink. Pa3paboTtka anroputma cunycompanbHoi MM
Tpex(}a3HOro MOCTOBOIO aBTOHOMHOI'O HHBEPTOpA HAMpsDKEHHs B mporpamme Matlab/Simulink.

3.4 TemaTHKa CEMUHAPCKUX/TPAKTHYECKUX U J1a00PATOPHBIX 3aHATHIH

3.4.1 CeMuHapCcKue/IPAKTUIECKUEC 3aHATHUS

[Ipaktrueckue 3ansatus 1-2. [Ipaktudeckas paborta Nel. MojenbHOe UCCIe10BaHKE
MOJIYITPOBOJTHUKOBBIX JTHOJIOB.

[Ipaktrueckue 3ansatus 3-4. [Ipaktudeckas padorta Ne2. MoenbHOE UCCIIEIOBAHKE
TPaH3UCTOPOB.

[IpakTrueckue 3anatus 5-6. [Ipaktrdeckas padborta Ne3. MoaenbHOE UCCIIEIOBaHKE
MOJIYITPOBOIHUKOBBIX BBITPSIMUTENCH.

[IpakTrueckoe 3anstue 7-8. [Ipaktuyeckas padora Ne4. MoaenbHOE HCClIeIOBaHNE
YCUJIUTEIICH.

[Ipaktrueckue 3anatus 9-10. [IpakTrueckas padora Ne5. MojenpHOE HCClieI0BaHNE
aHAJIOTO-IIUPPOBOTO Mpeodpa3zoBaTEIS.

[Ipaktrueckue 3anatus 11-12. Ilpaktudeckas padora Ne6. PazpaboTka anropurma 6a30Boro
3aKO0HA KOMMYTAIMH TPEX(Ha3HOrO0 MOCTOBOTO aBTOHOMHOT'O HHBEPTOPA HAIIPSHKCHHSI B POTPAMME
Matlab/Simulink.

[Mpaktuueckue 3anstust 13. [Ipaktuaeckas padora Ne7. Pazpabotka anropurma
yHUTIOJISIpHOH 1 ounosnspHoi [IIMM omnHOo(}a3zHOTOo MOCTOBOTO aBTOHOMHOT'O HHBEPTOPA
HanpspKeHus B mporpamme Matlab/Simulink.

[Ipaktrueckue 3anatus 14. [Ipaktudeckas padora Ne8. PazpaboTrka anropurma
curycougansHoi [IIMM Tpexda3zHOro MOCTOBOTO aBTOHOMHOT'O HHBEPTOPA HATIPSIKECHHUS B
nporpamme Matlab/Simulink.

3.4.2 JlabopaTopHbIe 3aHITHS
He npexycMoTpeHs!.
3.5TemaTuka KypcoBbIX NPOEKTOB (KYpPCOBBIX padoT)

He npenxycmoTtpensl.

4 Y4eOHO-MeTOAMYeCKOe M HHPOPMALIMOHHOE o0ecneyeHne
4.1 HopmatusHbie 1oKyMeHTbI 1 'OCTs1

He npenycmoTpeHsi.
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4.2 OcHOBHasi iMTEpaTypa

1. MexaTpoHHbIE CHCTEMBI: CTPYKTypa U NMpUMEHeHHe : yueOHoe mocodue / A.A. UrHateeB

[ np.].. — CaparoB : CapaTOBCKU TOCYJapCTBEHHBIN TEXHUYECKHI YHUBEpPCUTET UMeHH FO.A.
['arapuna, ObC ACB, 2024. — 176 ¢. — ISBN 978-5-7433-3607-4. — TekcT : 3IeKTpOHHBIH //
[Hudposoit oOpa3oBaTeNnbHBIH  pecypc IPR SMART : [caiiT]. — URL.:

https://www.iprbookshop.ru/145556.html.
2. JIeikua A.B. Martematnueckoe MOACIINPOBAHUEC DJICKTPUICCKUX CUCTEM H UX SJICMCHTOB :

yuebHoe mocobue / Jlpikmn A.B.. — HoBocubupck : HoBocuOupckwii rocymapCTBEHHBIN
TexHu4Yeckui yausepcuret, 2013. — 227 ¢. — ISBN 978-5-7782-2262-5. — TeKcT : 3JIeKTpOHHBII
/- Uudposoii  obpazoBatenbubiii  pecypc IPR SMART : [caiit]. —  URL:

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

3. MHTennexTyanbHble MEXaTpOHHbBIE CUCTEMBI : yueOHoe mocooue / U. B. AGpamos, A. U.
Aopamos, 0. P. Hukurtun, C. A. TpedmioB. — Mocksa : Al [Iu Ap Menua, 2025. — 185 ¢c. —
ISBN 978-5-4497-3899-8. — Tekcr : anexkrponnsiii // Ludposoit odpazoBatensHblil pecype IPR
SMART : [caiit]. — URL.: https://www.iprbookshop.ru/145148.html.

4.3 lonoJIHUTEIbHAS JIUTEPATypPa

1. Kanuxman /.M. MaremaTnueckoe MOJEIMPOBAHNE MEXAaTPOHHBIX cucTeM. B 3 wactsx.
Y.1. M'mpockonuuecknue U3MEPHUTENN YIIIOBOW CKOPOCTH U aKCEIEPOMETPHI : Y4eOHO-METOUIECKOE
nocobue / Kamuxman /.M., [lemyratoBa E.A.. — CaparoB : CapaTOBCKUN TOCYAapCTBEHHBIN
TexHn4ueckui yausepcutet umenu F0.A. 'arapuna, DbC ACB, 2020. — 68 ¢. — ISBN 978-5-7433-
3418-6. — Texkcr : anexkTpoHHbIH // Lludposoit oOpazoBarenbhblii pecypc IPR SMART : [caiit]. —
URL.: https://www.iprbookshop.ru/117205.html.

2. Paccagkun, 0. U. KommbloTepHoe ymnpaBieHHE B MEXaTPOHHBIX CHCTEMax : y4yeOHoe
nocobue / KO. U. Paccankun, A. B. Cununbia. — MockBa : MOCKOBCKHH TOCYIapCTBEHHBIN
TexHn4Yeckuil yauBepcutetr umenu H.D. baymana, 2016. — 68 ¢. — ISBN 978-5-7038-4531-8. —
Tekcr : anextponnsiit // LudpoBoii obpazoatenbHbid pecypc IPR SMART : [caittr]. — URL:
https://www.iprbookshop.ru/134955.html.

3. Kammiok, B. C. MexaTpOHHBIE MOAYJIH H CHCTEMBI B TEXHOJIOTHYECKOM 000PYAOBAHUH JIJIS
MHUKpPORJIEKTPOHUKH : yueOHoe mnocobme / B. C. Kammoxk, /[. B. Kammiok. — MuHck :
PecnryOnukanckuid HHCTUTYT TipodeccroHansHoro oopazosanwus (PUIIO), 2016. — 384 ¢. — ISBN
978-985-503-627-3. — Tekcr : anextponHbIi // Llndpooit obpazoBarensublil pecypc IPR SMART
: [caiit]. — URL.: https://www.iprbookshop.ru/67660.html.

4.4 JnekTpoHHBIE 00pPa30BaTeIbHbIE PeCypPChI
He npenycmotpeno

4.5 JInueH3M0HHOe ¥ CBOOOHO pacnpocTpaHsieMoe NPOrpaMMHoOe
o0ecrneueHue

1. Microsoft-Office
2. MATLAB
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4.6 CoBpemMeHHbI€e IPo(eccHOHAIbHBIE 0a3bl JAHHBIX U HH(POPMALMOHHbIE
CIIPABOYHbIE CHCTEMBI

1. Equroe okHO focTyma K 00pa3oBaTeinbHbIM pecypcam DenepanbHblil mopTal
http://window.edu.ru

2. KoMmbrotepHbie HHGOPMAIIMOHHO-TIPABOBEIE cUCTeMbI « KOHCYITBTaHT»
http://www.consultant.ru, «I"apanT» http://www.garant.ru

3. OdunmanpHBIA HHTEPHET-MIOPTAN MPaBoBOM nHpOpMarmu http://pravo.gov.ru.

4. Hayunas snextpoHHas ounbnuoteka http://www.elibrary.ru

5. Poccwuiickas rocynapcrBeHHast 6ubaunorexa http:// www.rsl.ru

6. ObC «YHuBepcurerckas o6udimoreka onnaita» https://biblioclub.ru/index.php

5 MarepuajbHO-TeXHHYECKOE o0ecrneueHne

1. KoMnbIoTEpHBIH KJIACC ¢ IPEyCTAHOBICHHBIM IIPOTPAMMHBIM 00€CTIeYeHIEM, YKa3aHHBIM
B II. 4.5, MyIbTUMEANIHOE 000pyI0BaHUE (IIPOEKTOP, EPCOHATBHBIN KOMIBIOTED MpernogaBaTes).

2. Ayautopusi ISl JIEKIMOHHBIX, MPAaKTHYECKUX 3aHATUd. OOOpyJIoBaHHME W ammaparypa:
ayJIMTOpHAs JOCKa, BO3MOKHOCTb MCIIOJIb30BAHUS MYJIBbTUMETUITHOTO KOMIUIEKCA.

6 MeToauyeckne peKOMeHIAIUT

6.1 MeToanueckune peKOMEeHIAIMH IS MPENOaBaTeNs M0 OPraHNu3aluu
o0yueHus

Ha nmepBoM 3aHATHM MO JUCHUILIMHE HEOOXOJUMO O3HAKOMHUTH CTYJIEHTOB C MOPSAKOM €€
u3yueHus (TemMamu Kypca, GopMaMu 3aHATHH, TEKYIIET0 U MPOMEXYTOYHOTO KOHTPOJIS), PACKPBITh
MECTO U pOJIb TUCIUIUIMHBI B CUCTEME HayK, €€ NMPaKTUYeCKOe 3HauY€HUe, JOBECTH 10 CTYAECHTOB
TpeboBaHUs K (hopMe OTUETHOCTH M TNPUMEHEHUS BUJOB KOHTpONA. Bwimarorcs 3amanus uis
MOJIMOTOBKU K MPAKTUYECKUM U CEMUHAPCKUM 3aHSATHSIM.

IIpu moAroTOBKE K MPAKTUYECKUM paboTaM MO NEPEeUHIO OOBSIBICHHBIX TEM IPENoIaBaTesto
HEO0OXOJMMO YTOUYHHUTH IUIaH UX MPOBEAEHUs, MPoIyMaTh (GOPMYIHPOBKU U COJIEpKaHUE YUeOHBIX
BOIIPOCOB, BHIHOCHUMBIX Ha 00CYKJI€HHE, 03HAKOMHUTbHCSA C MIEPEUHEM TEMaTUYECKHX BOIIPOCOB.

B xonme pabGoTbl BO BCTYHNHUTENBHOM CJIOBE PACKPBITh MPAKTHUECKYIO 3HAYUMOCTH TEMBI
paboThI, ONPEAETUTD MOPATOK €€ MPOBEACHUS, BpeMs Ha 00CYXIeHHE KaXKA0ro y4eOHOro BOIpoca.
[Tpumensist GpOHTaNBbHBIN OMPOC AATh BO3MOKHOCTD BBICTYIIUTh BCEM CTYI€HTaM, IPUCYTCTBYIOIUM
Ha 3aHATHH.

B 3akitounTenbHON YacTH MPaKTHUECKON paboThl CleAyeT MOABECTH €€ UTOTU: PAaCKPBITh
MIOJIO’KUTENBHBIE CTOPOHBI M HeAOCTaTKU. OTBETUTH HA BOIIPOCHI CTYAE€HTOB. BblaaTh 3amanus nmis
CaMOCTOSITENIbHOM pabOThI 110 MOATOTOBKE K CJIEAYIOIIEMY 3aHATHIO.

Metoauka mpenoAaBaHusi IUCHUIUIMHBL «MaremMaTHyeckoe MOJIeNUpPOBaHUE OOBEKTOB
YIOpaBIEHUS U MEXaTPOHHBIX CUCTEM» M pean3als KOMIETEHTHOCTHOIO MOAX0/1a B U3JI0KEHUH U
BOCIIPUATHM ~ MaTepuaja TMpeaycMaTpUBaeT  HUCIOJb30BAHUE  CIEAYIONIMX  aKTHBHBIX U
WHTEPAKTHBHBIX (OpPM TPOBEACHUS TPYIIOBBIX, WHIWBUAYAIbHBIX, AyJAUTOPHBIX 3aHATHH B
COYETaHUHU C BHEAYJTUTOPHOM paboTOl ¢ 1ebio (POPMUPOBAHUS U PA3BUTUSA NMPO(eCcCHOHATBHBIX
HAaBBIKOB 00YyYarOIINXCS:

— TIOATOTOBKAa K BBHIMOJHEHUIO M 3alIMTa MPAKTHYECKUX paboOT ¢ IOMOIIBIO
CHELMATU3UPOBAHHOTO IPOrPAMMHOT0 00eCIIeUEHUS;

— 3aIUTa U MHIMBUAYAIbHOE 00CYKICHUE BHIOIHsEMbIX 3Tanos PI'P;

— T€XHOJIOTUH aHAJIN3a CUTYalUH JUIsl aKTUBHOT'O 00Y4€HHUs1, KOTOPbIE ITO3BOJISAIOT CTYIEHTaM
COCIIMHUTH TEOPHIO U MPAKTHUKY, TPEJICTABUTD IPUMEPHI IPUHUMAECMbIX PEILICHUH 1 UX TIOCIEICTBHIA,
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ACMOHCTPUPOBATH PA3JIMYHBIC TIO3UITHH, (1)0pMI/IpOBaTI) HAaBBbIKH OLICHKHU aJIbTCPHATHBHBIX BAPUAHTOB
B BEPOATHOCTHBIX YCJIOBUIX.

O6y‘I€HI/Ie Mo JUCHUIINIMHE BCACTCA C MPUMCHCHHUEM TPAJUIHUMOHHBIX IMMOTOKOBO-TI'PYIIIIOBBIX
I/IH(I)OpMaI_II/IOHHO'TCHGKOMMYHI/IKH.L[I/IOHHBIX TEXHOJOTHUH. HpI/I OCYHICCTBJIICHUU O6pa3OBaT€J'ILHOFO
mnmponecca 1nmo JUCHUININHE UCIOJb3YIOTCA CIICAYIOUINC I/IH(l)OpMaIII/IOHHO'TGHGKOMMYHI/IKaIII/IOHHBIG
TCXHOJIOTHUHU: MMPE3CHTAIUN C IPUMCHCHUEM IIPOCKTOPA U IPOTPpAMMBIL PowerPoint.

6.2 MeToanuyeckue yKa3aHusl JJ1s1 00y4al0UIUXCcsi 0 OCBOCHUIO IH CIUNJIMHBI

CamocTtosaTenbHass pabora SBISETCS OJHUM M3 BUAOB y4eOHBIX 3aHsATud. lLlens
CaMOCTOSITENIbHONW paboOThl — MPAKTUYECKOE CAMOCTOATENBHOE IONYYEHUE CTYJCHTaMH HABBIKOB
paboThI B MporpaMMe MaTeMaTU4ecKoro MOJIEIMPOBAHUS, PACCMATPUBAEMBIX B IIPOLIECCE N3YUCHUS
JTUCLUTITUHBL.

AynutopHas caMOCTOsITeNIbHAs paboTa Mo JUCHMILIUHE BBINOIHIETCA HAa yUeOHBIX 3aHATHIX
101 HENIOCPEICTBEHHBIM PYKOBOJCTBOM IPENOJABATEINS U IO €r0 33JJaHUIO.

BueayauropHas camocrosiTenibHass paboTa BBIIOJHAETCS CTYACHTOM 110 3a/IaHuI0
npernojaBaTessi, Ho 0€3 ero HemoCPEICTBEHHOTO YUaCTHSL.

3ama4yu caMoCTOATEIbHOI PadoThI CTy/IeHTA:

- pa3BUTHE HABBIKOB CAMOCTOSTEIILHON Y4eOHOU pabOThI;

- OCBOEHHUE COJICpKAHUS JUCLHUILIINHBL,

- yriryOJieHHe COJepKaHUS U OCO3HAHNE OCHOBHBIX MOHATHIA AUCUUIUINHBL,

- ICTIOJIb30BaHUE MaTepuasa, COOPaHHOTO U MOJIYYEHHOTO B X0JI€ CAMOCTOATEIbHBIX 3aHATUN
TSt 5 (PEKTUBHOM MOATOTOBKH K SK3aMEHY.

Buabl BHeayIMTOPHOI cAaMOCTOSITE/IbHOM PadOThI:

- CaMOCTOSITEIbHOE U3yUYEHUE OTJEJIBbHBIX TEM JAUCLHUIIINHBL;

- BeITIONTHeHne u 3ammuTta PI'P;

- MOJrOTOBKA K MPAKTUYECKUM 3aHATHUSM;

- IOITOTOBKA K 9K3aMEHY.

J171s1 BBITTOTHEHUS JIFOOOTO BHJIa CAMOCTOATEIEHON pab0Thl HEOOXO0IUMO TIPOUTH CIIETYIONTHE
JTamsbl:

- OTIpeJIeNICHUE 1IeJIM CaMOCTOSITENIbHOM paboTHI;

- KOHKpeTH3alus 03HaBaTeIbHOM 3a/1a4y;

- CaMOOLIEHKa TOTOBHOCTH K CAMOCTOSITEJIbHOM paboTe;

- BEIOOp aJIeKBaTHOIO Croco0a JIEHCTBUSA, BEAYILEro K pPeIIeHUIo 33/1a4H;

- INTAaHUPOBaHKE PabOTHI (CaMOCTOSATEIHHON UITH C TOMOUIBIO TPENOIaBaTeNs ) HAJl 3a/1aHUEM;

- OCYILIECTBJICHHE B TIPOILIECCE BBIIOJHEHHS CAMOCTOSTEIBHONH pPabOThI CaMOKOHTPOJIS
(IpOMEKYTOYHOT'O U KOHEUHOT0) PE3yJIbTaTOB pabOThl U KOPPEKTUPOBKA BBIMOIHEHUS PabOTHI;

- pepnexcus;

- Ipe3eHTaIMs paboThI.

7 DoH] OLIEHOYHBIX CPEICTB

B nporiecce o0ydeHust HCTIONB3YIOTCS CIICTYIOIINE OIICHOYHBIE JOPMBI CAMOCTOSTEIIEHON
paboTHI CTYIEHTOB, OIICHOYHBIE CPEJICTBA TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U TTPOMEKYTOUHBIX
aTTeCTallui:

- 3aIIUTa MPAKTHIECKUX padoT;

- BK3aMeEH;

- BeIITOJIHEHME U 3amuTa PI'P.
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O1ieHOYHBIE CPEACTBA TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH BKIIFOYAIOT KOHTPOJIbHBIE
3aJIaHus TI0 MIPAKTUICCKUM padoTaM MHIUBHIYATEHO JIJIS KAXKIOTO 00yJaroIIerocs..
B pesynbrare ocBOeHUS AUCUUIUIMHBI (MOAYJIS) GOPMHUPYIOTCS CIIEAYIOIINE KOMIETCHIIUN:

Kon HaumenoBanue koMneTreHuu
KOMIIETEHIIUN | BBINYCKHUKA

CrocobeH IMPOU3BOJUTDH aHAJIU3 KOMIIOHOBOK THOKHX IMPON3BOACTBECHHBIX
CHUCTCM, paCYCThI U ITPOCKTUPOBAHUC OTACIIbHBIX yCTpOfICTB MCXAaTPOHHBIX
CHUCTEM C UCIIOJIB30BAHUEM COBPEMEHHBIX TCOPETUICCKUX U
OKCIICPUMCHTAJIbHBIX METOJ0B pa3pa60TI(I/I MaTeMaTUYECKUX MoJelei
HCCIICAYCMBIX 00BEKTOB U MponeCcCoOB B COOTBETCTBHUU C TCXHUYCCKUM
3aJaHNCM

I1K-5

7.1 MeTobl KOHTPOJISA M OLIECHUBAHUSA Pe3y/1bTATOB 00y4eHuUs!

[lepeyeHp OLEHOYHBIX CPEACTB IO AUCHUIUIMHE «MaTemaTudeckoe MOJAEIUPOBAaHUE
00BEKTOB YIIPABJICHUS U MEXATPOHHBIX CUCTEM»

HanmeHnoBanue
Bun xouTpons

Ne KOHTPOJIA
i pe3yabTaToB KpaTkas xapakTepuCTHKa OLEHOYHOIO CPEACTBA

pe3yIbTaToB
o0y4eHus
o0yueHus

[IpaxTruyeckast paboTa BHIOIHAETCS
WH/IUBUAYaTBHO KQKIBIM CTYIECHTOM.
OdopmileHHBIH OTYET CTYAEHT CaeT
MIpernojjaBaTelIio Ha IPOBEPKY B 3apaHee
YCTaHOBJIEHHBIN CpoK. [Ipu nmpoBepke
MpernojaBaTelib OIIEHUBAET KaueCTBO
oopmieHHs, TPAaBUIBHOCTD PACYETOB U
3ammra BbIBOJIOB. K 3ammure nmpakTruueckoi paboThl

1 | Texymwuit MIPAKTUYECKON JIOIYCKAIOTCS CTYACHTBI, KOTOPbIE BHIMOJIHUIN
paboThl paboty, opopMHUITH B COOTBETCTBUU C
TpeOOBaHUSAMH OTUET O MPAKTUUECKOH paboTe U
MpeIoCTaBIIIN ero Kk 3ammuTe. Kaxxnomy cTyaeHty
3a/1aeTcsl HE MEHee 3-X BOIIPOCOB Ha TEMY
npakTuieckor padotsl. [lanee mpoBoauTcs
3alUTa 0TYETA KAXKJIBIM CTYICHTOM
WHAUBUAYaIbHO B hopmate "Bompoc-oTeet"
(3amarorcsi 3 Bompoca).

OO0yJarmuiics B TECYCHHE CEMECTpa
CaMOCTOSITENIHO BBITOJIHSAET s 3aJaHH B
COOTBETCTBHUE C METOJIMYECKUM yKazaHnueM. PI'P
ouenuBaercs o 100 6anpHOM mKane. [Ipu
IIPOBEPKE MPEroAaBaTesb OLIEHUBAET Ka4eCTBO
oopmieHHs, TPAaBUIBHOCTD PACYETOB
BbIBOJIOB. [lanee npoBoautcs 3amura PI'P
KaXJI0TO CTYJICHTa HHIAWBUAYAIBHO B (hopmaTe
"Boripoc-oTBeT" (3a7ar0Tces 3 Bompoca).

Brimonnenue n

2| Texymuit 3amura PI'P
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[IpomerxxyTounast arrecTanusi 00y4arommxcs B
¢dopme sK3aMeHa MPOBOAUTCS 110 pe3yIbTaTaM
BBITNIOJTHEHUSI BCEX BUAOB yueOHOU paboTHhl,
IPEeayCMOTPEHHBIX YUeOHBIM IJIAHOM IO J1aHHOU
JUCHUIUIMHE (MOAYJIIO), IPH 3TOM YUUTHIBAIOTCS
pE3yJIbTaThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B
TedeHue cemecTpa. OleHKa CTENEeHU JOCTHKEHUS
00yyaromyUMUCs IJIAHUPYEMBIX pe3yJIbTaToOB
00y4eHHUs 10 JUCHUILINHE (MOYJI0) IPOBOJUTCS
IpenoaaBaTesieM, BEAYIIUM 3aHITHsI 110
JTUCIUTIINHE (MOJIYITIO) METOJIOM IKCIIEPTHOM
oueHkH. [1o uroram mpoMexxyTo4HoOH arrecTaluu
M0 TUCHIUIUIMHE (MOJIYJIIIO) BBICTABIISETCS OIICHKA
«OTJIIMYHO», «XOPOILIO», «yI0BIETBOPUTEIHLHO
WIN «HEYJOBJIETBOPUTEIHHOY.

DK3aMeH NpOBOJUTCA B YCTHOH opme. B
ayJIMTOPUU HaXOJUTCS IPEnoaaBaTelb U He OoJee
5 4enoBeK U3 yucia CTyJeHTOB. Bo Bpemst
IPOBEJCHUS 3K3aMEHa €ro y4aCTHUKaM
3arpenaeTcs UMeTh Ipu ce0e U UCTIOIb30BaTh
CpEeJICTBA CBSI3U (COTOBBIE TeIEPOHBI, MUKPO(POHBI
u 11p.). CTyZieHTy BblIaeTCst OWIIET ¢ TpeMs
Bonpocamu. KoianuecTBo 10NOJTHUTENbHBIX
BOIIPOCOB — He Oosee AByX. KonnuecTBo
JIOTIOJIHUTEIBHBIX BOIIPOCOB 3aBUCUT OT MOJHOTHI
OTBETa CTyJIeHTa. /[nurenpHOCTh SK3aMeHa 2 yaca
(120 MunyT).

3 | IlpomexxyTouHsblii | DK3aMeH

7.2 llkana U KPUTEPUH OLEHUBAHHUS Pe3yJIbTATOB 00y4eHMs

B nporiecce ocBoeHust 00pa3oBaTebHON IPOrPaMMBbI IAHHBIE KOMIIETEHIINN, B TOM YHCIIS
WX OTJEIbHBIC KOMIIOHEHTHI, (POPMHUPYIOTCS ITOATAITHO B XOJI€ OCBOCHHS 00yJaFOIIIMUCS
JUCITUTLIAH (MOJYJIEH ), MPaKTHK B COOTBETCTBHH C yU€OHBIM TUTAHOM U KaJICHJAPHBIM rpaduKkomM
y4eOHOro Ipoliecca.

Kpurepuu oneHnBaHus KOMIIETEHIUNA

Kpurepun onenuBanus

IToka3zarean
2 3 4 5

MK-5. Cnocobden NMPpOU3BOAUTH AHAJTU3 KOMIIOHOBOK THOKHX NMPOU3BOACTBCHHBIX CUCTEM, PACUY€ThI U
MPOEKTUPOBAHUE OTACJIbHbIX yCTpOflCTB MEXAaTPOHHBIX CUCTEM C UCITIOJIB30BAHUEM COBPEMECHHDBIX
TEOPETHYECCKUX U IKCICPUMECHTAJIbHBIX ME€TO/10B pa3paﬁonm MaTeMaTHYeCKHX Mojaeiel HCCJIe1yEeMbIX
00bEKTOB U IMPOIECCOB B COOTBETCTBUU C TCXHUYCCKHUM 3aTaHUEM.

3HATH: OObyJatomtmiics OO6yJatomtmiics OO6y4atomtuiics OO0yuaromuiics
OCHOBHBIC ITOHATUSL | JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPHUPYET JEMOHCTPUPYET
POrPaMMHOTO MIOJTHOE OTCYTCTBHE | HEIOJHOE YaCTUYHOE TIOJTHOE
obecrieyeHus B WM HEJOCTaTOYHOE | COOTBETCTBHUE COOTBETCTBHE COOTBETCTBHUE
MEXaTPOHHBIX COOTBETCTBHUE CIeIYIOIIMX 3HAHUH: | CIIeAYyIOINX 3HAHUI: | CIEOYIOUIMX 3HAHHMI:
CHCTEMax, MOAYJIAX | CIEAYIOIIMX 3HAHWH: | OCHOBHBIC IOHATHA | OCHOBHBIC IIOHATHS | OCHOBHBIE IIOHATHS
KOMIIJIEKCAX; OCHOBHBIE ITOHATHS [IPOrpaMMHOT0 MIPOrpaMMHOT0 MPOrpaMMHOTO
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BO3MOXHOCTH MIPOTPAMMHOTO obecrieucHus B obecricucHus B oOecricucHsI B
IIPOTrPaMMHOTO obecrieueHus B MeXaTPOHHBIX MeXaTPOHHBIX MEXaTPOHHBIX
obecrieueHus A7t MeXaTPOHHBIX cHCTeMax, MOAYJISIX | CUCTEMax, MOIYJISIX | CHCTeMaXx, MOIYJIsIX
aHaIM3a CHUCTEMaX, MOAYIISIX | KOMIUIEKCaX; KOMIIJIEKCaX; KOMIIEKCaX;
MEXaTPOHHBIX KOMILIEKCAX; BO3MOYKHOCTH BO3MOYKHOCTH BO3MOXHOCTH
CHCTEM U HX BO3MOYHOCTH POrPaMMHOTO MIPOrPaMMHOTO HPOrPaMMHOTO
9JIEMEHTOB; POrPaMMHOTO obecreveHns i obecreyeHus s obecriedeH s st
nepevyeHb obecnieyeHus is aHAIIN3a aHaIM3a aHanm3a
YHHBEPCAIBEHOTO U aHAIM3a MEeXaTPOHHBIX MeXaTPOHHBIX MEXaTPOHHBIX
CIEHUAITN3UPOBAHHO | MEXaTPOHHBIX CHCTEM U HX CHCTEM U HX CHCTEM U HX
r'O IIPOrPaMMHOTO CHCTEM U HX JJIEMEHTOB; JJIEMEHTOB; 3JIEMEHTOB;
obecrieueHus; JJIEMEHTOB; nepeyeHb nepeyeHb nepeyeHb
METOJIBI nepeyueHb YHHUBEPCATLHOTO U YHHUBEPCAIBHOTO U YHHBEPCAILHOTO U
BU3YyaJIM3aLUH YHHUBEPCAIBLHOTO U CIENMAIN3UPOBAHHO | CIENUATU3UPOBAHHO | CIICLHATN3UPOBAHHO
rpaduyeckoi u CHEUMAM3UPOBAHHO | TO IPOTPaMMHOTO T'O IIPOrpaMMHOTO T'O IPOrPaMMHOTO
udpoBoi 'O IIPOrPaMMHOTO obecrieueHus; obecrieueHus; obecrieueHus;
uHbOpMaIUH obecrieyeHus; METOJIBI METOJIbI METOBI
METOIBI BU3YyAITU3aLIH BU3yaITU3aLUH BU3YaJTH3aLl1
BU3YyAITU3aLIH rpaduyeckoii u rpaduyeckoii u rpaduyeckoii u
rpadudecKkoi u uugpoBon nupoBoi U poBOH
uudpoBon nHpOpMAIHH. “H(pOpPMAIIHH. nHpOpPMAaLINH.
nHpOpMaIU Jomyckarorcs Jomyckarores CBoboHO
3HAYUTEIbHbIC HEe3HAYHUTEIIbHbIC orepupyer
OLIHOKH, OLIHOKH, NpUOOPETEHHBIMU
TIPOSIBIISIETCS HETOYHOCTH, 3HAHUSMH.
HEI0CTaTOYHOCTh 3aTpyIHEHUS MpU
3HaHMH, 110 PALY AQHAJTMTHYECKUX
ToKa3arenei, orepanusx.
oOygaromuics
UCTIBITHIBACT
3HAYUTEIbHBIC
3aTpyAHEHUS IPH
OIIepUPOBAHUU
3HAHHUSMU MIPU UX
NepeHoce Ha HOBbIE
CHUTYaIIH.
yMeThb: OOyuaromuiicst He OOyuaromuiics OOyuaromuiics OO0yuaronuiics
MPaBHJIBHO yMeeT WU B JEMOHCTPUPYET JEMOHCTPHUPYET JEMOHCTPHUPYET
OpPHEHTHPOBATECA B | HENOCTATOYHOM HETOJHOE YaCTHYHOE TIOJTHOE
ITIABHBIX TEPMHHAX | CTEIICHU yMeeT COOTBETCTBHE COOTBETCTBHE COOTBETCTBHUE
MIPOrPaMMHOTO MPaBUIILHO CJIE/TYFOLIIX CIIE/TYFOILIMX CJIEIIYIOIINX
obecrieueHust OpUCHTHPOBATHCS B | YMEHHIl: MPAaBHIBHO | YMEHHI: MPABUIILHO | YMEHUIA: NPaBHIbHO
MeXaTPOHHBIX IJIaBHBIX TEPMUHAX | OPUEHTUPOBATHCS B | OPHEHTHPOBATHCS B | OPUEHTHUPOBATHCS B
CHUCTEM; Pa3JeisTh MIPOrPaMMHOTO IJIaBHBIX TEPMUHAX | TJIaBHBIX TEPMUHAX | TJIABHBIX TEPMHHAX
CIIOKHYIO obecrieueHust MIPOrPaMMHOTO MPOrpaMMHOTO MIPOrpaMMHOT0
MEXaTPOHHYIO MEXaTPOHHBIX obecrieueHus obecrieueHns obecrieueHus
CHCTEMY Ha CHCTEM; Pa3JeIiATh MEXaTPOHHBIX MeXaTPOHHBIX MEXaTPOHHBIX
CBSI3aHHBIE MEXITY CIIOKHYIO CHCTEM; Pa3IeisITh CHCTEM; Pa3JemsTh CHCTEeM; PaseisTh
c000ii 3JIEMEHTEI C MEXaTPOHHYIO CIIOXKHYIO CIIOXKHYIO CIIOXKHYIO
LEeTIBI0 NANIbHEHIIero | cucteMy Ha MEXaTPOHHYIO MEXaTPOHHYIO MEXaTPOHHYIO
MOZCIUPOBAHHUS U CBSI3aHHBIE MEXIY CHCTEMY Ha CHCTEMY Ha cHCTEeMY Ha

aHaau3a;
IIOJIB30BATHCS
O0MOIMOTEKOM
3JICMCHTOB U
3a1aBaTh UX
apaMeTpsI

0001 2JIEMEHTHI C
HEIbI0 TaTbHEHIIIETO
MOJEIUPOBAHUS U
aHaJIn3a;
MOJIL30BATHLCS
0uOIMoTEKON
DJIEMEHTOB U
3a7laBaTh UX
apaMeTpsI

CBA3aHHBIC Me)i():[y
c000i1 DIIEMEHTHI C
HETBI0 TaTbHEHIIIETO
MOJICITUPOBAHUS U
aHaau3a;
MOJIL30BAThLCS
OuOIMOoTEKON
DJIEMEHTOB U

CBS3aHHBIC Me>1<)1y
c000Ii PJIEMEHTHI C
LIEJIBbIO JAILHENUIIIETO
MO/JICIUPOBAHUS U
aHaJIM3a;
[10JIL30BaThCs
OnOIMoTEKOMI
3JIEMEHTOB U

CBsI3AaHHBIC MC)K]ly
00011 2JIEMEHTHI C
LEIBI0 JaTbHEHIIIETO
MOJICTIUPOBAHUS U
aHau3a;
10JIL30BAThCS
OHOIIMOTEKOM
2JIEMEHTOB U
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3aJaBaTb UX

3aJaBaTh UX

3aaBaTh UX

rapameTpHl. rapameTpsbl. rapameTphl.
Jomyckarorcs YMeHus 0CBOEHBI, CBoboaHo
3HAYUTEIbHbIC HO JIOITyCKAalOTCsI orepupyer
OIITNOKH, HE3HAYHTEIEHBIC prOOpPETEHHBIMHI
TIPOSIBIISETCS OILINOKH, YMEHUSIMH,
HE0CTaTOYHOCTh HETOYHOCTH, MIPUMEHSET UX B
YMEHUH, 110 psILy 3aTpyIHEHUs MIpU CUTYyaLusIx
TIOKa3aTele, AHAITUTHYECKHUX MOBBIIIEHHON
00ydJaromuics oTeparnusix, CJIO’KHOCTH.
HUCIBITBIBAET repeHoce YMEHU Ha
3HAYUTCIbHBIC HOBBIC,
3aTpyAHEHHS IIPU HECTaHIapTHBIE
OIIEpUPOBAHUH CHUTYaIIH.
YMEHUSIMHU TIPH UX
NepeHoce Ha HOBBIE
CHUTYaIIH.
BJIA/IETh: OOyuaromuiicst He OOyuaromuiicst He B | OOy4atomuiics OO0yuatomuiics B
METOIaMH BJIaJieeT WIH B MIOJIHOCTBIO BJIaJICET | YaCTUYHO BIIAJICET MIOJTHOM 00beMe
npeacCTaBICHUA He):[OCTaTO‘-IHOﬁ MCTOJaMH MCTOdaMH BJIaACCT MCTOJaMU
peanbHBIX CTETICHHU BIIaJIeeT TIpeCTaBIICHHS Ipe/CTaBIeHUS MIPEICTaBICHUS
MeXaTPOHHBIX METOaMH peabHBIX peabHBIX peasbHBIX
CHCTEM U HX TIPEACTaBICHNS MEXaTPOHHBIX MeXaTPOHHBIX MEXaTPOHHBIX
JJIEMEHTOB B peanbHBIX CHCTEM U HX CHCTEM U HX CHCTEM U UX
IIPOTPaMMHOM MEXaTPOHHBIX 9JIEMEHTOB B 3JIEMEHTOB B 3JIEMEHTOB B
obecrieueHny; CHCTEM U UX IIPOTPaMMHOM MIPOTPaMMHOM MIPOTrPaMMHOM
HaBBIKAMH aHAJIN3a 2JIEMEHTOB B obecrieueHuu; obecIevyeHuy; o0ecneyeHny;
MEXaTPOHHBIX IIPOTPaMMHOM HaBBIKAMM aHANIM3a | HABBIKAMH aHAJIH3a HaBBIKAMH aHAJIN3a
CHCTEM, HaBbIKAMHU O6CCHC‘ICHI/II/I; MEXaTPOHHBIX MEXAaTPOHHBIX MEXAaTPpOHHBIX
CUHUTBIBAHUA HaBBbIKAMHU aHaAJIN3a CHUCTCM, HaBbIKaMH CHCTEM, HaBbIKaAMU CHCTEM, HaBbIKAMU
MOJIC3HOM MEXaTPOHHBIX CUUTBIBAHUS CUUTBIBAHUS CUUTBIBAHUSA
nH(pOpManuH ¢ CUCTEM; HaBBIKAMU TIOJIC3HOU MOJIE3HON MOJIE3HOU
BUPTYyaIbHOU CUHTHIBAHUS nH}pOpMaInH ¢ uHpopmanuu c nHpopmanuu ¢
MOJIEIIN; HABBIKAMU | TTOJIE3HOM BUPTYyaIbHOU BUPTYaJILHON BUPTYaIbHON
aHAIN3UPOBATH nHpOopMannu ¢ MOJIENIN; HAaBBIKAMH | MOJICNIN; HaBBIKAMH | MOJIEIIHN; HaBBIKAMU
MIOJTY4YEHHYIO BUPTYyaIbHON aHAIN3NPOBATH aHAIM3NPOBATH aHAJIM3UPOBaTh
nH(OpPMAIHIO MOJIEIIN; HABBIKAMU | TIOJyYEHHYIO MOy YEHHY IO TIOJTYYEHHYTO
aHATM3UPOBATh WH(POPMAIIHIO. “H(POPMAIIHIO. WHPOPMALIHIO.
MOy YECHHYIO OO6yuatomtmiics HaBbIku ocBOEHBI, CpobomHO
nH(pOpPMAIHIO HCTIBITBIBAET HO JOITyCKaOTCSI MIPUMEHSET
3HAYUTCIIBHBIC HE3HAUYUTCIIbHBIC TMOJTYYCHHBIC
3aTpyAHCHUSA TTPU OH_II/I6KI/I, HaBBIKW B CUTYyaIIUAX
MIPUMEHEHHUN HETOYHOCTH, TIOBBILIEHHOM
HaBBIKOB B HOBBIX 3aTpyIHEHUs MpU CJIO’KHOCTH.
CUTYaIsIX. AHAJTMTHYECKUX
OTIeparmsIx,

MIEPEeHOCE YMEHHUH Ha
HOBBIE,
HEeCTaH/IapTHbIE
CHUTYaIIH.

IIkana oueHUBaHUS POMEKYTOYHOIN aTTECTALMHU: IK3aMeH

[IIxana onieHnBaHus

Onucanue

O1TIM4HO

BrinonHeHs! Bce BUIbI yueOHOH paboThl, IPeyCMOTPEHHbIE
y4eOHbIM MIaHOM. CTyIEHT IEMOHCTPUPYET COOTBETCTBHE 3HAHMI,
YMEHUH, HaBBIKOB IPUBEJICHHBIM B TaOJIMIIaX MMOKa3aTelsiM,
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ONnepupyceT HpI/IO6peT€HHI)IMI/I S3HaHUAMU, YMCHUAMHA, HABbIKAMH,
NMPUMCHSACT UX B CUTyallUsIX MOBBIIIICHHOM CJIO’KHOCTH, HE
HUCIIBITBIBACT 33prI[H€HHfI IIpU aHAJTTUTUYCCKUX OIICpaluiax, IEPEeHOCE
3HAHUU U YMeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYAIlNH.

Xopomuio

BoinonHens! Bce BUbl yueOHOM paboThl, IPEyCMOTPEHHBIE
yueOHbIM M1aHOM. CTyJIeHT JEMOHCTPUPYET YACTUUHOE
COOTBETCTBUE 3HAHUM, yMEHH, HABBIKOB MPUBEIEHHBIM B TaOIUIIAX
1oKa3aTessiM, OepupyeT NpUoOPETEHHBIMU 3HAHUSAMU, YMEHUSIMU,
HaBbIKaMU, IPUMEHSET UX B CUTYaLUsX ITOBBIILIEHHON CI0KHOCTH.
[Ipu 3TOM MOTYT OBITh 1OMYIIEHBI HE3HAUNUTENIbHbIE OLIHOKH,
HETOYHOCTH, 3aTPYAHEHUSI IPU AHATTUTHUECKUX OTepalusiX, IepeHoce
3HAHUM U YMEHUI Ha HOBbIE, HECTAHAAPTHBIC CUTYALIUH.

Y 10BIETBOPUTEIILHO

BerinonHeHs! Bce BUbI yueOHOH paboThl, IPeyCMOTPEHHBIE
yueOHbIM 11aHOM. CTyJIEHT JEMOHCTPUPYET HETIOIHOE COOTBETCTBUE
3HaHUH, yMEHUH, HaBBIKOB IPUBEJCHHBIM B TaOIMILIAX [TOKa3aTelsM,
JIOITyCKaOTCs 3HAYUTENIbHBIE OIIMOKH, IPOSBIISAETCS OTCYTCTBHE
3HaHUM, YMEHHI, HaBBIKOB IO PALY IOKa3aTelei, CTyJEHT
HCIIBITBIBACT 3HAYUTENIbHBIC 3aTPYAHEHUS IIPU ONIEPUPOBAHUU
3HAHUSIMU U YMEHUSIMHU [IPU UX IIEPEHOCE HA HOBBIE CUTYAIUU.

HeynosierBopurenbHO

He BoinonHeH onuH uin 6ojee BUIOB yueOHOM paboThI,
IpEeayCMOTPEHHBIX y4eOHBIM Iu1aHoM. CTyIEHT IEMOHCTPHPYET
MOJIHOE OTCYTCTBHE MJIM HEIOCTATOUYHOE COOTBETCTBHE 3HAHUM,
YMEHU, HABBIKOB IIPUBEICHHBIM B TaOJIHMIIaX MOKA3aTeIsM,
JOIYCKAIOTCS 3HAUUTENbHBIE OIIUOKH, IPOSIBIIETCS OTCYTCTBHE
3HAHWUH, YMEHUH, HABBIKOB TI0 sy IMOKa3aTesei, CTyIeHT HE MOXKET
OTIEpPUPOBATH 3HAHUAMHU M YMEHHUSMU TIPU UX TIEPEHOCE HA HOBBIC
CHUTYaIIH.

IIIkana oneHUBAHUS TEKYIIETr0 KOHTPOJISA

HaumenoBanue
KOHTPOJIS
P IITkana oneHUBaHUI Omnucanue
pE3yNIbTaTOB
00yueHus
3aureHo: HaOpaHo 3 u OoJee .
Otuer no mpakTU4eckoi padore
0a08 COJICPIKUT PACUETHI, BEIBOIBI
Hesaureno: HaOpaHo 2 1 MeHee P P ’ L
3amuTa 0T9YeTa Mo MPaKTUICCKOM
OaoB
paboTe ocymecTBIseTCS
PacueTs! BeImoIHEHBI BEpHO — 1
3amuTa HHAUBUAYyTbHO. CTyIeHTOM
N 0aJl1, BEIBOABI JOTHYHBI U .
MIPaKTUIECKOU MpeI0CTaBIsAeTC OPOPMIICHHBIN OTYET.
obocHoBaHBI — 1 Oamn,
paboThI OnenuBaeTcs KauecTBO oopmiieHus,

odopmiieHne padboThl
COOTBETCTBYET TpeOoBaHUsIM — 1
0aJ1, MPaBWIBHBIN OTBET HA OJIMH
BOIpOC (TIpH 3amuTe 3a1aéres 2
Bonpoca) — 1 6am.

IIPABWJIBHOCTb PAaCUu€TOB U BHIBOJIOB.
CTy/eHThI HE BBINOJIHUBIINE
NPaKTUYECKYIO paboTy K 3alIUTe He
JIOITy CKaroTCs

Brinonnenue n
samura PI'P

Habpano 85 u 6onee 6amioB. CTyneHT
JIEMOHCTPUPYET COOTBETCTBUE 3HAHUH,

Ot 0 go 100 6amoB YMEHUI, HaBBIKOB IIPUBEJICHHBIM B

TaOJIMIIAaX [T0KA3aTeIsIM, OIIEpUPYET
npuoOpeTeHHBIMU 3HAHUSIMH,
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YMEHUSIMH, HaBbIKaMU, IIPUMEHSET UX B
CUTYyalMsX MOBBIIEHHOHN CI0XKHOCTH,
HE HCIBITHIBAET 3aTPYIHEHU NTpU
aHAJTUTUYECKUX OIEepalusX, IepeHoce
3HaHUU M YMEHMI HA HOBBIE,
HECTAHJIaPTHHIE CUTYaLUH.

Ha6pano ot 70 no 84 6amnoB. CTyaeHT
JEMOHCTPUPYET YaCTUYHOE
COOTBETCTBUE 3HAHWM, YMEHHUH,
HaBBIKOB MPUBEICHHBIM B Ta0JIMIIaX
[OKa3aTesiM, OlepupyeT
npruoOpEeTeHHBIMU 3HAHUSAMH,
YMEHHSIMH, HaBbIKaMU, IIPUMEHSIET UX B
CUTYaLUsIX MOBBIILIEHHON CIOKHOCTH.
[Ipu 3TOM MOTYT OBITH 1OIYLIEHBI
HEe3HAuUTeNbHbIE ONIMOKH, HETOYHOCTH,
3aTpyIHEHUS NPU AaHAIUTUYECKUX
olrepanusx, IEPEHOCE 3HaHUM U
YMEHHM Ha HOBBIE, HECTaHJAPTHHIE
CUTYallUN.

Ha6pauno ot 51 no 69 6amnos. CtyaeHT
JEMOHCTPUPYET HEMOJIHOE
COOTBETCTBUE 3HAHWM, YMEHHUH,
HaBBIKOB MPUBEICHHBIM B Ta0JIMIaX
MOKa3aTeJsIM, JJOMYCKaITCs
3HAYUTENIbHbIE OIUOKH, IPOSIBIAETCS
OTCYTCTBHE 3HAHWI, YMEHU, HABBIKOB
0 psAy TIOKa3aTeNen, CTYAEHT
WCIIBITHIBAET 3HAUUTEIIbHBIE
3aTpyIHEHUS IIPU ONIEPUPOBAHUN
3HAHUSMH U YMEHUSIMH TIPH UX
IIEPEHOCE HAa HOBBIE CUTYALIUU
Hab6pano menee 50 6amnoB. CtyaeHt
JIEMOHCTPHUPYET MOJIHOE OTCYTCTBHE
WM HEJ0CTaTOYHOE COOTBETCTBUE
3HAHUM, YMEHUH, HABBIKOB
IPUBEICHHBIM B Ta0JIMLIAX
MIOKa3aTeNsIM, A0y CKalOTCs
3HAYUTENIbHbIE OIINOKH, IPOSBIIAETCS
OTCYTCTBUE 3HAHUH, YMEHUH, HABBIKOB
10 psiAy NOKa3aTesel, CTYIEHT He
MOJKET ONEepUPOBATh 3HAHUSAMU U
YMEHUSIMU NIPU UX NEPEHOCE HAa HOBBIE
CUTYaIMH.
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7.3 OueHoOYHbIE CpeacTBa
7.3.1 Texkymuii KOHTPOJIb
TeopeTnyeckne BONPOCHI K NPaKTHYeCKOH padoTe Nel:

1. [TpuHIM pabOTHI MOJYIPOBOIHUKOBOIO TUOIA

2. OcobennocTn MmoaenupoBanus aquojaa B MaTIAB

3. [losicauth npsimyto BeTBb BAX nuona

4. ITosicuuth obpatHas BeTBL BAX nunona

5. Ocobennoctu nocrpoenust BAX nuona B makere MATLAB
6. [IpencraBnenue Anoa 1Jisi MOJEIUPOBAHMSL.

7. CnocoObI MaTEMaTHYSCKOI'0 OMUCAHUS THOIA.

8. Kak cobpath cxemy uccnenoBanus auoga B MATLAB.

9. Uneanbubiii u peansubiid quoasl B MATLAB.

10. OcobenHocT MOJEIUPOBAHUS POOOS TMOAA

Teopernueckue BoNpochl K MpaKkTH4yeckoii padore Ne2:

1. OcoOeHHOCTH MOIETUPOBAHUS OUIIOJISIPHOTO TPAH3UCTOPA

2. MareMaTHY€CKO€ ONMCaHue OUIIOJIIPHOTO TPAH3HCTOpA

3. Kak Marematruecku npecraBiseTcs Oumnospabiid Tpan3uctop B MATLAB.

4. TlpuBeaute cxeMy MoOJENHU JJis CHATHS BXOqHOM BAX.

5. IlpuBeaure cxeMy MOJEIH ISl CHATHS BbhixoaHo BAX.

6. Kak nmoctpouts BAX TpaH3ucTopa mporpaMMHBIM criocobom?

7. OmnpeneneHue mapaMeTpoB TPAH3UCTOpPA KaK YCHJIMTEIBHOTO JIEMEHTa U WX 3aJaHue B
nporpamme.

8. IlpencraBineHue OUMONAPHOTO TPAH3UCTOPA JIMHEWHBIM YETBHIPEXITOIIOCHUKOM ISt
UCCJIEIOBAaHUM B pEKMME Majoro CUrHaja.

9. Peanuzanus orpaHu4eHH IPU MOAECTMPOBAHUN OUIIOJISIPHOTO TPAH3UCTOpA B IPOTpamMMe.

10. Peann3anust KJIt04€BOT0 pekuma padoThl B IPOrpaMMe.

Teopernueckue BONpochl K NMpaKkTH4yeckoii padore Ne3:

. Oco0eHHOCTH MOICTTUPOBAHUS BHIMPSIMUTEISL.

. [IpuHIIAT pabOTHI BRIMPSIMUTEIS B CPE/ie MOICIUPOBAHUS.

. OcobeHHOCTH 3a/laHuUs TAPaMETPOB pacueTa CXeM BBIPSIMICHHS
. [Touemy mepeMeHHbIH 1ar pacyera 00Jiee MPeaTOUYTUTETBHBIN

. MozaenupoBaHue OHOIIOIYIIEPUOIHON CXEMBI BBITPSMIICHUS.

. Kak mocTpouTh BHEIIHIOI XapaKTEPUCTHKY BHIPSMHUTENS IPOTPAMMHBIM CIIOCOO0M?
. OcobeHHOCTH pabOThl MOJENN BBIIPSIMUTENS C 100ABICHUEM EMKOCTHOTO (HIIBTpA.

1

2

3

4

5

6. Kak oToOpa3uth BoaHOBBIC nuarpammel B makere MATLAB.

7

8

9. OcobGennocTy pabOTHI MOJIENH BBIIPSIMUTES C 100aBIEHUEM UHIYKTUBHOTO (PHIIBTpA.
1

0. IlpencraBieHus BRIIPSIMUTENS KaK 3B€HA NEPEIaTOUHON (HyHKIMEH
TeopeTnyeckne BONpochl K NpakTHYecKoi padore Ned:

1. Kak coOpaTh cxemMy Kackaaa yCUJIEHHUs IO CXeMe ¢ OOLIMM AIMUTTEPOM?
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2. OUeHUTh BIUSHHUA €MKOCTH B 1M OOpaTHOM CBSA3HM Ha MOJIOXKEHHE pabodeld TOUKH
YCUJIUTEIIA.

3. CHsTHE aMIUIMTYAHO-4aCTOTHOM XapakTepuctuku cpeacrsamu MATLAB.
4. Cusatue (pa3o-uacToTHON XapakrepucTuku cpeacrBamu MATLAB.
5. Onpenenenne no AUX 1mosocsl NpoIrycKaHusl.

6. IlpencraBieHue YCHWJIMTENBHOTO KacKaga MepelaToYHol  (QyHKIMed Teopuu
aBTOMATHUYECKOTr'O yIpaBJICHUS.

7. Kak omnpeenuTh yCTOWYUBOCTD PAOOTHI YCHIUTEIS HA OUITOJISIPHOM TpaH3ucTope?

8. OmpeneneHue nopora caMoOBO30YXKAECHUS YCHWIMTEIBHOTO Kackaja MU CIOCOOBI
yCTpaHEHUsl.

9. Kak onpenenuts k03 GULUEHT nepeaayn yCUIUTEIbHOI0 KacKaaa.
10. Ocobennoctu moaenupoBanus ycunurenas B MATLAB.

TeopeTnueckne BONPoOchl K NpaKTHYeCKOi padore Ne5:

1. IlpeobpazoBanue cnekTpa npu auckperusanuu curiaioB B MATLAB
2. Mogaenu ciyvaiiabix mporeccoB Ha Beixoae ALl 8 MATLAB
3. [MapamnensHble U nocnegoBaTenbHo-napauiensubie ALl B MATLAB
4. ALII mocnenoBaTeabHOro CYeTa U MOCIEA0BATEIHHOTO TPUOIKEHUS
5. Nurerpupyromue ALIII 8 MATLAB
6. Curma-nensta ALl B MATLAB

7. Cratuyeckue u quHamudeckue napametpsl AL

8. Omnpenenennie ommbku mpeodpazoBanus cpeacrsamu MATLAB.

9. MeToapl pacuera, UCrodib3yeMble Tpu MoaenupoBanuu ycrpoicts AL u TTATI
10. 3apanue mapametrpoB moaenu AL u ITATL.

Teopernuyeckue BONPoOChl K MPaKTHYeCKOii padoTe Ne6:

1. Ha yem ocHOBaHa UMHUTallMOHHaA MOJICIIb TI/IpI/ICTOpa?

2. Kakum oOpa3zom HactpamBaeTcss Mojenb B Simulink mpw ucmonp3oBaHuu OJIOKOB
oubmmorekn Simscape?

3. Kak BbICTaBUThH BpeMs pacyeTa MO ?

4. Ha 4ro BAMsIET METOJ1 pacuyeTa MOJIEIH?

5. Kak peann3oBaH y3e1 CUHXpOHHU3AINK ?

6. Kak peanuzoBan kommaparop?

7. Kak peanuszoBana ¢aszonas xapaktepuctuka CUDOY?

8. Kak nmoctpoeHa uMHUTallMOHHASI MOJIENIb T€HEpATOpa MUI000Pa3HOro HANPSKEHUs ?
9. Kakum 00pazom peanusyercs 3aJlaHue Ha yrojl ynpasjieHus npeoOpasoBartenem?
10. 3aueM HYXHBI PHIIBTPBI B CUCTEME pa3faavyr UMIyJIbcoB CUDY?

Teopernueckne BONpochl K MpakTH4Yeckoii padore Ne7:

1. Ha yem ocHOBaHa MIMUTAlIMOHHAS MOJIEb TPaH3UCTOpA?

2. Kakum oOpazom HactpamBaercss mojenb B Simulink npu wucnosibp3oBaHuu OJIOKOB
oubmoTekn Simscape?
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3. Kak BbICTaBUTB BpEMsI pacyeTa MOJAEIH?

4. Ha 4to BiMsieT METOJ1 pacueTa MoJenu?

5. Kak peasnin3oBaH y3ei1 cpaBHEHUS 33/1al0IIETO HAMPSHKEHUSI C OMTOPHBIM?
6. Kak ¢popmupyercs 3anaroniee HanpspkeHne?

7. Kak popmupyercs onopHoe HanpsukeHUe?

8. Kak noctpoeHa UMHUTallMOHHAs MO/IEIb CUIIOBOM Lieliu UHBEpTOpa?

9. Kakum o6pazom dpopmupyetcst KodhOHUITMEHT MOTY IS ?

10. I'ne coxpaHsoTCs MOJMy4YEeHHbIE JaHHbIE PE3YIbTaTOB MOJIEIUPOBAHUS?

Teopernuyeckue BONpochl K MpaKkTHYecKoii padore Ne8:

. Kaxk 3azmaTs Bpems pacuera mozenu?

. Kak onpenenuts mar pacyera mozenu?

. Uem onpezensieTcst BBIOOp (PUKCUPOBAHHOTO I1ara pacuera?
. Uem ompenensieTcs: BHIOOp MEPEMEHHOTO Iara pacuera’?

. IIpeumymiectBa GUKCUPOBAHHOTO 11ara pacyera?
. Kak 3amate Tounocts pacuet moaenu? Yem oHa onpeaensiercs?
. Be10op merona pacuera (pemarens)?

1
2
3
4
5. [IpeumytiecTBa mepeMeHHOTO II1ara pacyer?
6
7
8
9. C kakuMu peniaTeasiMi Bbl 3HAKOMBI?

1

0. Kpurepuu BoiOOpa pemaress B MOJEIH.
PI'P

Temy PI'P cTygeHT BBIOMpaeT CaMOCTOSITENIBHO, MCIIONB3Ysl 3a OCHOBY TEMYy CBOEH
BBIIMYCKHOM KBaJIM(PUKAIIMOHHON paboThl M 00JacTH Hay4dHBIX HccliejoBaHMi. BbiOpanHas Tema
COIJIACOBBIBAETCS C MPENoAaBaTesIeM U YTBEpKIAeTCs, BbiaaeTcs 3aganue Ha PI'P. B ciyuae, ecnn y
CTYyJIeHTa BO3HUKAIOT TPYJHOCTU C BEIOOPOM TEMBI, IIpenoaBaTelb NpeuiaraeT CTyIeHTY TeMy U3
CIIMCKa IPUMEPOB.

IIpumepsr Tem s PI'P:

1. YnpaBneHne MexaTpOHHOM CUCTEMOM KOHBeWepa.

2. YpaBieHHne MEXaTPOHHOM CHUCTEMOM HENTPEPHIBHOTO CTAHA XOJIOAHON MPOKATKH.
a) CucreMa EHTPUPOBAHUS TIOJIOCHI

6) Cuctema peryMpoBaHus TONIIMHbI

B) Cucrema peryanpoBaHus IUPUHBI

3. YrpaBieHnue MexaTpoHHOH cucTeMOi JugTa.

4. YnpaBiieHHEe MEXaTPOHHON CUCTEMOM HENPEPBIBHOTO CTaHA TOPSYEH MPOKATKH.
a) CucremMa LEHTPUPOBAHMSI TTOJIOCHI

0) Cucrtema peryIrupoBaHUs TOIIIHHBI

B) Cucrema perynupoBaHusl ITMPUHBI

12. MamwuHa nojauu Kuciaopoza (KUCIopoaHOH (GypMbl) KOHBEpTEpa

13. JIudT naccaxxupckuii

14. ABTOMaTH3UpPOBAaHHASI COPTUPOBKA TPYO

15. ABTOMaTH3MpPOBAaHHOE NEPEMELLIEHNE MOCTOBBIX KPaHOB

3amanue Ha PI'P:
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Pa3paboTarh cuctemy ynpaBieHHs MEXaTpOHHO# cuctemoil. CrcTemMa ynpaBiieHHs JT0JDKHA
UMETh HECKOJIBKO IOMYMHEHHBIX KOHTYPOB peryaupoBaHus. MoAenupoBaHHE TODKHO OBITh
BBITTOJIHEHO B iporpamMme Matlab/Simulink.

ITinan Bpimosnenus PI'P:

1. BBINONHUTH ONMUCAHME MOCIEIOBATEIBHOCTH TEXHOJOTHYECKUX ONEepalfil, MpUHLIUIA
NEHCTBUS M XapaKTEPUCTHK OCHOBHOTO TEXHOJIOTUIECKOTO 000PYA0BAHMS,

2. CodopmupoBarh MmepeueHb TEXHOJOTHYECKUX IMapaMeTpoB,  XapaKTEPU3YIOIIMX
TEXHOJIOTHYECKAN  pEeXHM  TIpolecca, JHarna3oH BapbHUPOBAHMS  IAPAMETPOB  COTJIACHO
TEXHOJIOTUYECKOMY PErjlaMeHTy U KauecTBO osy(padpukara Uiy roToBOro NpoayKTa;

. OnpenenuTs 11eI1b, 3312491 U TPEOOBAHMS K CUCTEME YIIPaBIICHHS,

. CocTaBUTh TEXHUYECKOE 331aHUE HAa IPOEKTUPOBAHUE CUCTEMBI YIIPABICHHUS;
. BBITOTHUTB pa3paboTKy CTPYKTYpHOU CXEMBI CHCTEMBI YIIPABICHUS;

. Pazpaborats MaTemaTuyeckyto Mojienb B mporpamMmme Matlab/Simulink;

. BBITOJTHUTE aHaMM3 KayecTBa MEPEXOAHBIX MPOIIECCOB;

. 3aKIIIOYEHHUE.

03O\ L kW

Tunosble Bonpockl k 3amure PI'P

1. TexHonoruyeckre 0COOEHHOCTH MOCTPOEHUS HCCIEyEMOr0 MEXaTPOHHOI'O MOYJISI

2. TexHonoruueckue TpeOOBaHUS K MEXaTPOHHOMY MOJYJIIIO

3. TpeGoBaHMsI K IPUBOAAM U CUCTEMaM YIPaBJIEHUS MEXaTPOHHOTO MOJTYJIs

4. XapaKkTepHuCTHKa CEHCOPHBIX COCTABIISIOLINX UCCIIEyEMOI0 MEXaTPOHHOTO MOTYJIst

5. XapakTepuCcTHKa U KHHEMAaTHYeCKasl cCXxeMa MCCIIeyeMOro MeXxaHu3ma

6.Harpy3ouHble 1uarpaMMbl U TaXOI'paMMBbI (JuarpamMmbl IEPEMEIEHNS ) IPUBOJIOB

7. CTpyKTypHas cXxeMa CUCTeMbI YIIPaBICHUS

8. Tumsl unTEpdEIicoB.

9. CTpyKTypBI ¥ IOPsAZI0K 0OOMeHa HH(pOpMaIMK IO UHTepdeiicaM CBA3U.

10. CtpykTypHas cxema KOHTpOJUIepa BHEITHUX YCTPOUCTB, MPUHIUITBI (DYHKITHOHUPOBAHHUS.
11. Crioco6sl epeaauu ciaoB MU poBoi HHPpOPMAITUH.

12. IlapannenbHas nepeaaya, nocjie10BaTeNbHas CHHXPOHHAs U aCHHXPOHHAs Nepeiaya.
13. I[lopsa0K CHHXPOHHU3ALMK BHYTPEHHUX T'€HEPATOPOB.

14. IlporpammHas peanu3zanusi GuiIbTpa HU3KUX YaCTOT.

15. Kakue ocobennoctu peanusanuu [11]] anropurma B IpOMBITIUICHHBIX KOHTpOJUIEpax?
16. CuHTe3 napaMeTpoB PETyJISITOPa KOHTYpa CKOPOCTH

17. CunTe3 mapaMeTpoB PEryssiTopa KOHTypa nepeMetieH s (IT0JI0KEeHNs)

18. Cucrema KOHTYPHOT'O CHJIOBOTO YIIPABJICHUS TEXHOJIOTHUECKUM 0OBbEKTOM

19. UndopmanoHHbIe U SHEPreTUYECKUE TTOTOKU B MEXAaTPOHHOM cucTeMe

20. DKcrepuMEHTANIBHBIE METO/IbI HACTPOUKH PETYIISTOPOB
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7.3.2 IIpoMeXyTOUYHBII KOHTPOIb

IlepeyeHb BONIPOCOB K IK3aMEHY

Kon
TexcT Bompoca KOMIIETEH-
1TU1
1. MonenupoBaHue yCTPOMCTB CUIIOBOM JIEKTPOHUKUA. OCHOBHBIE ITK-5
uHCTpyMeHTapu# Simulink.
2. bubimmoreka SimPowerSystems. I1K-5
3. I[Toctpoenne SPS-Mopeneli ¢ moJIyIpOBOIHUKOBBIMH YJIEMEHTAMH. I1K-5
4. AHanu3 TMHaMUYECKUX CBOMCTB YCTPONCTB CUJIOBOM 2JIEKTPOHUKH BO I1K-5
BpEMEHHOU 00JIacTH.
5. AHanu3 CBOWCTB YCTPOMCTB CUIIOBOM DJIEKTPOHHUKH B YACTOTHOM 00JIaCTH. I1K-5
6. MozenupoBaHue yCTPOMCTB CUIIOBOM 3JIEKTPOHUKHU. [IporpamMHubie U ITK-5
MHCTPYMEHTAJIbHBIE CPE/ICTBA MIPE/ICTABICHMSI PE3YJIbTATOB.
7. MopenbHOE UCCIEA0BAHNE OCHOBHBIX XapaKTEPUCTUK CUIIOBBIX [1K-5
MIOJTYTIPOBOIHUKOBBIX MTpeoOpa3oBareneil. MoaeanpoBaHue yCTPOUCTB CHIIOBOM
NEKTPOHUKH.
8. BropuuHble ICTOYHUKHU UTAHUS. I1K-5
9. Cuctemsl ynpaBjieHUs CUJIOBOM JIEKTPOHUKOM. I1K-5
10. MonenupoBaHre MHBEPTOPA HANPSHKCHUS. I1K-5
11. Ha yem ocHOBaHa UMHUTAIIMOHHASI MOJI€Tb TUPHCTOpA? I1K-5
12. KakuMm 06pa3om HacTpamBaeTcst Mojieb B Simulink nmpu ucnosib30BaHuN ITK-5
0JI0KOB OMOIHOTEKH Simscape?
13. Kak BbICTaBUTh BpeMsi pacuyeTa MOJACIH? ITK-5
14. Ha yTo BiusieT METOA pacuera MoJIeiu? ITK-5
15. Kak peain30BaH y3e1 CHHXPOHU3AINH ] ITK-5
16. Kak peasinzoBad koMmaparop? I1K-5
17. Kak peanuzoBaHna ¢azoBas xapakrepuctuka CUOY? I1K-5
18. Kak rmoctpoeHa UMUTAallMOHHAs MOJIETIb TE€HEpATOpa MUI000pa3HOTO I1K-5
HarnpsKeHus?
19. KakuMm 00pa3omM peanu3yeTcs 3aJlaHie Ha yToJl yIpaBiIeHUs ITK-5
npeobpazoBarenem?
20. 3aueM HYKHBI GUIBTPHI B CUCTEME pa3iadu UMIyJibcoB CUDY? ITK-5
21. Ha yem ocHOBaHa MMHUTAIIMOHHAS] MOJIEIIb TPaH3UCTOPA? I1K-5
22. Kakum 00pa3om HacTpamBaeTcs Mojieab B Simulink mpu ucmosib30BaHuN ITK-5
0s10K0B OMOIHMOTEKH Simscape?
23. Kak BbICTaBUTH BpeMsl pacuera Mojenu? I1K-5
24. Ha yTo BIIMSIET METOJI pacuyeTa MOAeNIn? I1K-5
25. Kak peasin3oBaH y3eJ1 CpaBHEHUS 33/1aI0IIET0 HAMPSXKEHUSI C ONOPHBIM? I1K-5
26. Kak dhopmupyercs 3amaroriee HanpsokeHue? ITK-5
27. Kak ¢opmupyeTcsi oHopHOE HanpsKeHne? ITK-5
28. Kak nmocTpoeHa MMUTAIIMOHHAS MOJI€JIb CHJIOBOM 1€MW MHBEpTOpa? [1IK-5
29. Kakum 06pazom dopmupyetcst KodhOHUITMEHT MOTYIISIITIN? ITK-5
30. I'te coxpaHsIOTCs NOJy4YCHHbIE JaHHBIE PE3YJIbTaTOB MOJIECITUPOBAHUS? I1K-5






