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Pabouas mporpamMma mnpepHazHadeHa JUIsl MPENOJaBaHMs JIUCLMIIIMHBI BapHaTUBHOM
yacT 0J70Ka 1, MarucTpanTam O4HOI OpMbI 00YUEeHHUs IO HAIPaBICHUIO TOoAroToBKH 15.04.06.
«MexaTpoHHKa U pOOOTOTEXHUKa» B 3 ceMecTpe.

Pabowas mporpamma cocTaBi€Ha B COOTBETCTBHH C Pa0OYUM YYEOHBIM IUIAHOM H
®denepanbHbIM TOCYAAPCTBEHHBIM 00pa30BaTeIbHBIM CTAHJAPTOM BBICIIEr0 00pa30BaHUS
OI'OC 3++ no HanpasiaeHuto mnoarotoBku 15.04.06 MexaTtpoHuka U PpoOOTOTEXHHKA,
YTBEP)KJICHHBIM TPHUKa30M MuHHUCTEpCTBa 00pa3oBaHusi u Hayku Poccuiickoit @enepammum  No
1023 ot 14.08.2020.
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1. HEJIA 1 3AJAYHU OCBOEHU A JUCHUITJIMHDBI
JlucuMiuiiHa HalejaeHa Ha HOANOTOBKY MarucTpoB:

- K IPOEKTHO-KOHCTPYKTOPCKOM M HAYYHO-UCCIEHOBATEIILCKOU AEATEIILHOCTH
B 00J1aCTU MEXAaTPOHUKH, CBSA3aHHOW C MAaTEMAaTHYECKUM MOJICIIMPOBAHUEM IIPOIIECCOB
ABTOMATHYCCKHUX CUCTCM C UCITIOJIb30BaAHUCM KOMHBIOTepHOI;’I TCXHUKMH,

- K CaMOCTOSITEIbHOMY OOYYCHHIO M OCBOCHHIO HOBBIX 3HAHUN U YMEHUH,
HEIPEPBIBHOMY CaMOCOBEPILIEHCTBOBAHUIO JJIs IIOJTHOW peau3aluy CBOeH
npoecCuOHANTBLHOM Kaphephl.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII BO

JucuummHa OTHOCUTCS K MPO(EeCCHOHATBHOMY IIMKITY BADHATUBHOM YacTh MOy s, YKa3aHHas
JUCLHMIUIMHA SBISICTCS OJHOW W3 BaxHeWmmx g npoduis. [IpepexkBuszutamu JgaHHOU
JTUCLHUIUIMHEI siBIsitoTCs: «Matematukay, «dusukay», «MHpopmaTikay, «TeopeTuyeckre OCHOBBI
AIIEKTPOTEXHUKNY, « DIEKTPUUECKNE MAIIUHBIY, «CHIIOBas 3JIEKTPOHUKAY.

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA
COAEPKAHUA JUCHUIIJINHBI

[Ipy wm3yyeHWHM IUCHMIUIMHBI CTYACHTHI JOJDKHBI HAyYUThCS pa3paldaThIBaTh
MaTeMaTH4eCKUe MOJIENU AIEKTPOMEXaHUYECKUX npeodOpas3oBaTeneit u
IIOJIyIIPOBOJHUKOBBIX IpeoOpa3oBaTesiel HampsDKEHUs; BbIOMPATh METObl PEILLIECHMs
MaTeMaTU4YECKUX MOJEJEH; pealin30BbIBaTh KOMIIBIOTEPHbIE MOJENu; o00pabaThiBaTh
HOJIy4EHHBIE PE3YJIbTaThI.

[Tocne n3ydyeHus JaHHON AUCHUILIMHBI CTYJIE€HTHI TPUOOPETAIOT 3HAHUS, YMEHUs
Y OIIBIT, COOTBETCTBYIOLINE pe3yJIbTaTaM OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl.

COOTBETCTBHE PE3YJIbTATOB OCBOCHUA JUCHHUITIIMHBI «MartemaTnueckoe U
HUMUTALITMOHHOC MOACTINPOBAHUC MEXATPOHHBIX CUCTCM)> (1)OpMI/IpyeMI)IM KOMIICTCHIIUAM
OpeaACTaBJIICHO HMIKC.

CIIOCOOHOCTBIO COCTABIISATH MaTEMATUYECKNUE MOJIETN MEXAaTPOHHBIX U pOOOTOTEXHUYECKHUX
CHUCTE€M, UX TMOACHUCTEM, BKJIOYas HUCIOJHUTENbHbBIE, WH(POPMAIIMOHHO-CEHCOPHBIE U
YIPaBISIOUUE MOJYJIH, C MPUMEHEHHUEM METOJ0B (OPMaIbHOM JIOTMKH, METOJOB KOHEUHBIX
aBToMaroB, cered Ilerpu, METONOB HCKYCCTBEHHOIO WHTEJUIEKTa, HEYETKOM JIOTUKH,
F€HETUYECKUX aJlTOPUTMOB, HCKYCCTBEHHBIX HEHPOHHBIX U Helpo-HeueTkux cereit (ITK-1)

. CocoOHOCTh K MOATOTOBKE TEXHUUECKOTO 33/1aHUS Ha IPOEKTUPOBAHUE MEXATPOHHBIX
U POOOTOTEXHUYECKUX CHUCTEM HUX TMOJCUCTEM MU OTAENBHBIX YCTPOWCTB C HCIIOJIB30BaHUEM
CTAHJAPTHBIX HCIOJHUTEIBHBIX M  YIPAaBIAIOMIMX  YCTPOWCTB, CpPEICTB  aBTOMATHKHU,
M3MEPUTENIbHON U BHIYUCIUTENIbHON TEXHUKH, a TAaKXKe HOBBIX ycTpoiicTB U noacucteMm (I1K-9).

B pe3yabTare uzyueHusi AMCUMILIMHBI CTYEHT 10JI5KEH:
3HaTh:
— TPUHITATTBEI MATEMATHYECKOTO M HMUTAIIMOHHOTO MOJICITUPOBAHUS aBTOMATHICCKUX
CUCTEM YIPaBIICHUS;



— MCTOABI TTOJIYUCHUA U UCCIICAOBAHUA MATCMATUICCKUX MOILCJICﬁ 06’beKTOB pa3HI/I‘{H0ﬁ
(U3UYECKON PUPOJIBL;

YMmeTn:

— CTaBHUThH 3aj[adyy MOJEIMPOBAHMs, BBIOMPATh CTPYKTYpPY, @ TAKKe aJrOPUTMHUECKYIO U
MPOTrPaMMHYIO pEIM3aIlMI0 MMHUTAIIMOHHOW MOJEIN CJIOKHOTO JUHAMHUYECKOTO OOBEKTa
YIIPaBJICHUS,

— IIOJy4YaTh MaTeMAaTHYEeCKHUE MOJIEIM JUHAMHUKU OOBEKTOB C AJIEMEHTAMHU Pa3IMYHON
(bU3HYECKON MPUPOABI U OIEHUBATH MX aJICKBATHOCTH;

— IJTAHUPOBATh MAIIMHHBIE SKCIICPUMEHTHI, ITOJTy4aTh U MPABUIBHO MHTEPIPETUPOBATH MX
pe3ynbTaThI,

Baagern:
— CHUCTEMaMM AaBTOMATU3UPOBAHHOTO MOJECIUPOBAHUS M HUCCICIOBAHHUS TEXHUYECKUX
cucrteM Ha DBM.

4. COAEP) KAHUE U CTPYKTYPA JUCHUIIJIMHBI

4.1. Conep:xaHue pa3iesioB M CHUIITHAHBI

dopma
No HaumenoBanue
Copepxanue pazzaena TEKYIIETOo
pas. pasnena
KOHTPOJIS
1. | Teoperuueckue u Mecto ¥ poiap  MaTeMaTUYECKOIo
MPAKTUYECKHUE MOJICJIUPOBAHUSI TIPU  UCCJIECIOBAaHUU
ACIICKTHI TEXHUYECKUX O00beKTOB. CyIIHOCTh U
MaTCeMaTHICCKOTO Kiaccuduranus MaTEeMaTHYCCKUX
MOZCTHPOBAHNA Mozienieii. MeTO0OTHUECKUE OCHOBBI PI§<
MaTeMaTU4YeCKOro MOJICIUPOBAHUS.
MeToapl W TEXHOJOTHHU TOCTPOCHHUS
MaTEeMaTHUYECKUX Mozenein
AIIEKTPOTEXHUUECKUX OOBEKTOB.
2. | Maremaruueckoe Pacuer mapaMeTpoB 3JI€KTPOMEXaHUYECKUX
MOJIETUPOBAHHUE npeoOpa3oBarenei. MoaenupoBanne K
ANEKTpOMEXaHU | TpaHchopmaropa. MopenupoBanue PK
YECKUXH CTAaTHUYECKUX | aCHHXPOHHOTO JBUTaTeNs. MojaenupoBaHue
npeoOpaszoBareseit MOJIYTIPOBOJTHUKOBBIX ~ MpeoOpa3oBareneit
SHEPTrUHn SHEPTUU.
3. Peamuzanusa YucneHHrle METOJIBI peteHus K
MaTeMaTH4eCKUX MareMaruyeckux Mojenei. [IpukiagHbie PK
MOJICIICH. MaKeThl KOMITBIOTEPHOTO MOJICTUPOBAHMS

4.2. CTpyKTypa THCHUILIMHBI
OO01ast Tpy10€MKOCTh TUCHUTUTHHBI COCTaBIsIeT 3 3a4eTHRIX equHuIlb! (108 gacoB)



Bun pabotst 3 Bcero

cemMecTp
OO0mast Tpy10eMKOCTh 144 144
AynuTopHas padora: 72 72
Jexyuu (J1) 36 36
Ilpaxmuueckue sanamus (113) 18 18
Jlabopamopuwie(JIP) 18 18
CamocTrosiTe/ibHasi padoTa: 45 45
CaMOCTOSITEIbHOE U3YUYCHUE Pa3JIeTIOB 25 25
CamomoaroroBka (mpopaboTka ¥ TIOBTOpPEHHE 20 20
JEKIMOHHOTO  MaTepuajla W Marepuala
y4eOHUKOB U y4eOHBIX MOCOOUM, MOATOTOBKA K
7a00paTOPHBIM H  MPAKTUYCCKUM  3aHSITHSIM,
KOJUTOKBUYMaM, pyOeKHOMY KOHTPOJIIO U T.1I.),
IToaroroBka " NMPOXO0KIAeHHe 27 27
NPOMEKYTOYHOM aTTecCTALUM
Bujx npoMeKyTOUHOI aTTecTannu 9K3aMeH
Ne
pas- HanmenoBanue pa3nenos
nena
1 MaremMaTtuyeckoe MOJAEIUPOBAHUE MEXATPOHHBIX U
" | pobororexHnuecknx cucteM. OCHOBHBIC TIOHSTHS U 3aJa4l
’ MatemaTtuueckoe MOJEINPOBAHUE ANEKTPOMEXAHUYECKUX U
" | craTudeckux mpeodpazoBaTenell YHEPruu
Peamm3anuss ~ mMaremMaTWyecKMX — MOZENEH  MEXaTpOHHBIX U
POOOTOTEXHUYECKHX CHCTEM
3.

4.3. JlabopaTopHble 3aHATHS

Temsl 3aH9TUNI

1. | 3nakomcTBO ¢ maketoM MATLAB u ero npunoxxenuem Simulink

2. | MoaenupoBanue GyHKIHUi

3. | YucneHHsle MeTOAbI penieHus U PpepeHInanbHbIX yPaBHEHUN.
MonenrpoBaHue 3JIEKTPUUECKOr0o KOHTYpa B Simulink

4. | MonenupoBanue Tpancdopmaropa

b

MOI[GHI/IPOBaHI/Ie ACHMHXPOHHOI'O ABUTaTCIIA

6. | MonenupoBaHue MOJyIPOBOTHHUKOBBIX MpeoOpa3oBarTeseii SHEpruu




(MHBEPTOP, YNPaABIISIEMbIN BBHITTPSIMUTEIH)

7. | MonenupoBaHre MEXaTPOHHOU CHCTEMBI

4.4. IlpakTu4yecKue 3aHATUSA

Ne Tema

1 MareMaTtnueckoe ONUCaHWE HENPEPBIBHBIX OOBEKTOB YIPABICHUS B
MEXaTPOHHBIX ¥ POOOTOTEXHUUYECKHX CHCTEMax

2
MareMaTtnueckoe ONHCaHUE JUCKPETHBIX OOBEKTOB YIPABJICHHS B
MEXaTPOHHBIX ¥ POOOTOTEXHUUYECKHX CHCTEMax

3 JlnHaMHUYecKre XapaKTePUCTUKH 0ObEKTOB YIIPABICHHUS

4
OreHka KayecTBa M TpeOOBaHUS K JMHAMHUYECKUM XapaKTEPUCTHKAM
MEXaTPOHHBIX U POOOTOTEXHHUUECKUX CUCTEM
Perynsitopsl B MEXaTPOHHBIX CUCTEMAX
JlnHaMyueckne XapakTepuCTUKU UMIYJIbCHOTO 3BEHA

7 Mojienu UCTOUHUKOB 3JIEKTPUUECKON SHEPTUU

4.5. KypcoBas paGora
KypcoBas pabota He mperycMOTpeHa.

4.6 CamocTosiTeIbHOE H3Y4YeHHE Pa3/1eJI0B AU CHUIINHBI

CamocrosrenbHas paboTa CTyJAE€HTOB BKIIFOYAET TEKYIIYIO U TBOPUYECKYIO
MpoOJIEMHO- OPUEHTUPOBAHHYIO camocTosITeNbHYI0 padoty (TCP).

Texymas u onepexaromas CPC, HanpaBiieHHast Ha yTiryOJIeHUE U 3aKpeIUICHHE
3HAaHUH, a TAKXKE Pa3BUTHE ITPAKTUYECKUX YMEHHUIN BKIIFOYAET:

- paboTy ¢ JEKIIMOHHBIM MaTEepHaJIOM, IOUCK U 0030p JIUTEpPaTyphbl U ITEKTPOHHBIX
HMCTOYHUKOB MH(OPMALIMH 10 UHANBUTyaIbHOMY 3aJaHUIO;
ONEPEKAIOLTYI0 CAMOCTOATENbHYI0 paboTYy;
- U3y4YeHUE TeM, BBIHECEHHBIX Ha CAMOCTOSITEIHHYIO TPOPabOTKY;
MOJrOTOBKY K JJa00paTOPHBIM paboTam;
IMOArOTOBKY K 3a4€Ty.

Ne
Bonpocel, BEIHOCUMBIE Ha CAMOCTOSITENIEHOE U3yYSHHE

1. Mopenu AJICKTPOMECXaHNYCCKUX npeo6pa30BaTeﬂel>’1

MeTonpl peleHus: TUHEHHBIX U HeTMHEHHBIX alNreOpandecKux
YpaBHEHUH AJIEKTPOMArHUTHBIX CBSI3EH
3. | IMuTanimoHHOE MOJIEIUPOBAHUE POOOTOTEXHUIECKUX CHCTEM




B mnmponecce mpernogaBaHrd AOUCHUIUIMHBL HCIIOJIB3YIOTCA MCTOAbI HpOGHQMHOFO )41
MIPOEKTHOTO OOYYEeHHS, MCCIIEeNOBAaTEIbCKUE METonbl, a Takxke mpuHsaTas B KBI'Y OGamnpHo-
PEUTHHTOBOSI CHCTeMa OOy4YeHUST M KOHTPOJIA 3HAHUH, KOTOPBIE CIIOCOOCTBYET DPa3BUTHUIO
CaMOCTOSITENIbHOCTH U OTBETCTBEHHOCTH OYIYIIUX CIEIIMATUCTOB.

HpI/I pcanM3anu JUCHUIUIMHBI OOJIKHBI HMCIIOJIB30BATHCA CIICAYIOIUC 06p83OBaTeJIBHBIe

TEXHOJIOTHH.
Ne HanmenoBanue .
Bupn 3ansTuii Kparkas xapakrepucruka
1/ TEXHOJIOTHH
JlekuuoHnHsbIE, H3no0xeHne TeopeTuyecKoro
1 Meton npobiemHOro nabopaTopHble U MaTepuaia U pa3dop KOHKPETHBIX
" | n3n0KeHUs MaTepuanga | MPaKTUYECKUE CUTyalluH U 3a7a4 IpU aKTUBHOM
3aHATUSA JIaJiore ¢ 00y4JarouMMICs
JIeKkIInoHHEIE, o
Hcnonb3oBanne MyabTUMENUHHOTO
WuTepaktuBHas popma | 1abopaTopHble U
2. . 000pyI0BaHus1, KOMIIBIOTEPHBIX
IIPOBEJCHUS 3aHATUI IPAKTUYECKHE . .
TEXHOJIOTHH U ceTeit
3aHATUSA
CamocrosiTenbHas
Hcnonp30BaHne KOMIBIOTEPHBIX
Jucranunonnoe pabora, B T.4. B . .
3. TEXHOJIOTHil U ceTeil; paboTa B
oOydeHue Juasore ¢
O6ubanoreke
IpernoaaBaTeaemM
NudopmanronHbie pecypchbl HCTIONb3YIOTCS
IIPH peayIn3aliy CIeIyIOIIMX BUIOB 3aHITUH
Ne HaumenoBanue
I /;1 MH(POPMAIIMOHHBIX Bun 3ansatui Kparkas xapakrepucruka
pecypcoB
N3noxenue TeopeTuyecKoro
JlekunoHHbIE U
[IporpamMmmHoe MaTepuaa, BbIIIOJTHEHHE
1. MIPAKTUYECKUE 3aHATUA, .
o0ecrnieueHue ayJUTOPHBIX 3aJJaHUM,

camocTosiTellbHas paboTa

CaMOCTOATCIIbHAA pa60Ta

2. | UaTepHeT-pecypcehl

HpaKTI/IquKI/Ie 3aHATUA,
CaMOCTOATCIIbHaA pa60Ta

BrinonHenue aytuTOpHbIX
3aJlaHui, CAaMOCTOSATENbHAS
pabora

5. OHEHOYHBIE MATEPHAUJIBI VIS KOHTPOJISAA YCIIEBAEMOCTHU U
MMPOMEXYTOYHOM ATTECTALIMA

Bonpocsl K KOHTPOJILHBIM PEHTHHIOBBIM MEPONPUSTHSIM
1. Mecto u poiib MaTeMaTHUYECKOTO MOJECIUPOBAHUS TNPU HCCIEAOBAHUU MEXATPOHHBIX

p06OTOTeXHI/I‘-ICCKI/IX CUCTEM

2. CymHOCTh U KJaccu(UKaIys MaTeMaTHIeCKUX MOJIEIIECH

3. MCTOHOHOFI/IQCCKHC OCHOBBI MAaTCMAaTUYCCKOI'0O MOJICIIUPOBAHUA
4, MeTO)IBI N TCEXHOJIOTHU IIOCTPOCHHUA MATCMATHUYCCKUX Moneneﬁ SJICKTPOTCXHUYCCKUX

00BEKTOB

=




5. MareMarudeckoe MOJICTHUPOBAHUE ICKTPOMEXAHUUECKUX U CTATUYECKUX MpeoOpa3oBareseid
SHEPTrUuu

6. Pacuer napaMeTpoB 31EKTPOMEXaHUUECKUX NpeoOpa3oBaTeneit

7. MoaenupoBanue Tpanchopmaropa

8. MonenupoBaHue aCHHXPOHHOTO JABUTATEIIS

9. Peanmusanuss MaTeMaTUUYECKUX MOJENIEH

10. IIpuknagHble TaKeThl KOMIBIOTEPHOI'O MOJIEIUPOBAHUS.

Bonpocsl k 3k3aMeny

1. MaTemaTtuueckoe MOJEINPOBAHUE MEXAaTPOHHBIX U POOOTOTEXHUUYECKUX cucTeM. OCHOBHBIE
HOHSTHS U 33J]a41

2. MaTtemaTtuuyeckoe onucaHie HelpepbIBHBIX OOBEKTOB YIPABICHUS B MEXaTPOHHBIX U
POOOTOTEXHUUECKUX CUCTEMAX

3. Maremarnyeckoe OMMCaHUE JUCKPETHBIX 0OBEKTOB YIIPABJICHUS B MEXaTPOHHBIX U
POOOTOTEXHUUECKUX CUCTEMAaX

4. lunaMU4eCcKHe XapaKTePUCTHUKU OOBEKTOB YIIPaBICHUS

. Ouenka kauecTBa U TpeOOBaHUS K JUHAMUUYECKUM XapaKTePUCTUKaM MEXaTPOHHBIX U

POOOTOTEXHUYECKUX CUCTEM

. PerynsaTopsl B MeXaTpOHHBIX cHCTEMaX

. lnHaMuuecKkue XapakTepUCTUKH UMITYJIbCHOTO 3BEHA

. Moiea1 MCTOUHHKOB JIEKTPUUYECKON SHEPTrUu

. AKTHBHBIE 3JIEMEHTHI CUJIOBBIX MOJYIIPOBOJHUKOBBIX ITPpeoOpazoBaTenei

. MozienbHOE HCClie10BaHUE YCTPOMCTB CHIIOBOM 3JIEKTPOHUKH

. DnexkTpuyeckre MaluHbl B nakere Sim Power System

10. MonenupoBaHue MEXaTPOHHBIX CUCTEM MOCTOSIHHOTO TOKa

11. MccnenoBanue CTaTUYECKUX XaPAKTEPUCTUK POOOTOTEXHUYECKOM CUCTEMBI

12. Mozaenu CHHXPOHHBIX U aCUHXPOHHBIX MaIlIUH

9]

O 0 1 N3

Kpurepun onenkm 3x3aMeHa
- 86-100 6a.1.10B, «OTJIMYHO» CTAaBUTCS CTYJIEHTY, KOTOPBIA MOJTHOCTBIO PACKPbLI
coJiepKaHue MaTepuana B 00beMe, IPeAyCMOTPEHHOM IIPOTPaMMOi, N310KHUII MaTepUa
IPaMOTHBIM S3bIKOM B OIIPEAEIEHHON JTOrMYECKOM MOCIEN0BATEILHOCTH;

- 71-85, «XO0pouIo» - CTaBUTCA CTYACHTY, €CJIM OH TBEPAO 3HACT MaTCpUal, rpaMOTHO U
M0 CyHmI€CTBY HU3JIaracTt €ro, Ho A0MYCKA€T B OTBETC HEKOTOPBIC HETOYHOCTH,

- 56-70, «y10BJIETBOPUTEJIBHO» - CTABUTCS CTYACHTY, €CJIM HETIOIHO WIN
HETMOCJIE0BAaTENIbHO PACKPBITO COZIEpKaHNe MaTepHrala, HO oKa3aHo o0Iiee MOHUMaHNe
BOIPOCA, HEJJOCTATOYHO MPaBUIIbHbIE (OPMYTUPOBKH 0a30BbIX MOHITHH,

- 36-55, «<Hey/10BJIETBOPUTEILHOY» - CTABUTCS CTYACHTY, KOTOPBII HE PaCKPBLT
OCHOBHOE CO/Iep)KaHUe y4eOHOro Marepuaa, J0MycKaeT rpyobie omuOKy B pOpPMYIHPOBKAX
OCHOBHBIX TOHATHH TUCIIUITIIHHEI.



6. METOAUWYECKHUE MATEPHAJIBI, ONPEJE/ISTIOHIAE ITPOUHEAY PbI
OIEHUBAHUS 3HAHUU, YMEHUU, HABBIKOB U (UJIN) OIIBITA

JAEATEJIBHOCTH

Pe3ysabTarhl 0CBOCHUS Y4eOHOM TMCIUIIMHBI, MOAJIeKallHe POBEpPKe

Pe3ysabTarnl 00yyeHus
(00beKTBI
OLlCHUBAHMNSA)

OcHOBHBIC ITOKA3ATEJIH OLIEHKH
pe3yJbTaToB

OneHovyHLIe
cpeacTBa

CHUCTEM, HUX TIOJICUCTEM,
BKJIFOYAst
UCIIOJIHUTEIIbHBIE,
nH(pOpMaIOHHO-
CEHCOpHBIE u
YIOPABISIIOLIUE MOJYJIH,
c MIPUMEHEHUEM
MeTOJI0B  (opMaibHOU
JIOTHKH, METO/IOB
KOHEYHBIX  aBTOMATOB,
cereir Ilerpu, MeTonOB
HCKYCCTBEHHOTO
WHTCIUICKTa, HEYCTKOU
JIOTUKH, TEHETHYECKHUX
aJITOPUTMOB,
HCKYCCTBEHHBIX
HEHPOHHBIX M HEHpo-
Heuetkux cereit (I1IK-1)

3HaeT CTIOCOOBI COCTaBIICHUS
MaTE€MaTUYECKUX MOJENEe MEXaTPOHHBIX U
pOOOTOTEXHUUYECKUX  CHCTEM,  BKIIIOYas
WCIIOJIHUTEIIbHBIE, nH(OPMALIMOHHO-
CEHCOpPHBIE U YIIPABIISIIOIINE MOJEIH.

YMeer cocTaBisATh MaTEMAaTUYECKHE MOJIEIN
MEXaTPOHHBIX U pOOOTOTEXHHUYECKUX
cucTeM c INPUMEHEHUEM  METOJO0B
dbopmanbHOU JIOTHKH, METOJI0B
HCKYCCTBEHHOTO MHTEJUIEKTA,
HCKYCCTBEHHBIX HEMPOHHBIX CETEH U JIp.
Bnageer HaBbIKaMM COCTaBIICHUS
MaTeMaTUYECKUX MOJIeIed MEXaTPOHHBIX U
POOOTOTEXHUYECKUX CUCTEM, BKITIOUAS
UCTIOTHUTENIbHBIE, HH(POPMAITHOHHO-
CEHCOPHBIE U YNPABIISAIOIINE MOJEIH.

Komnoksuymsl,
9K3aMeH

CnocoOHOCTh K
MOJATOTOBKE
TEXHUYECKOTO  3aJaHusd
Ha MIPOCKTUPOBAHHUE
MEXaTPOHHBIX u
POOOTOTEXHHUECKUX
CHUCTEM HMX MOJCHCTEM U
OTZIENIBHBIX YCTPOMCTB €
HCIIOJIb30BaHUEM
CTaHJAPTHBIX
WCIIOJTHUTEIIbHBIX u
YIPABJISTFOITUX
YCTPOMCTB,
aBTOMATHKH,
U3MEPUTEIIBHON u
BBIYMCIIUTEIIBHOMN
TEXHUKH, a TAKKE HOBBIX
YCTPOMCTB M TOJCUCTEM
(IIK-9).

CpEICTB

3HaeT OCHOBHBIE NPHEMbl U MOAXOAbl K
MOArOTOBKE TEXHUYECKOrO 3aJaHusd Ha
MIPOEKTUPOBAHUE MEXaTPOHHBIX u
POOOTOTEXHUUECKUX CUCTEM UX TTOJICUCTEM.
YMeeT COCTaBIISITh TEXHUYECKOE 3a/IaHUE Ha
MPOEKTUPOBAHUE MEXaTPOHHBIX 51
POOOTOTEXHUUYECKUX CHUCTEM HX TMOJCHUCTEM
Y OTAEJBHBIX YCTPOMCTB C UCIOJIb30BAHUEM

CTaHJAPTHBIX UCTIOJIHUTEJIbHBIX u
YIPaBISIOLUINX YCTpOICTB, CpeACTB
aBTOMATHKH, M3MEPUTEIBHOU "

BBIYUCIIUTEILHON TEXHUKHU, a TaK)K€ HOBBIX
YCTPOWCTB U MOACUCTEM.

Bmaneer criocodbamu u METOIaMU
COCTaBJICHUS TEXHUYECKUX 3aJaHUi Ha
HpOCKTI/IpOBaHI/Ie MexanOHHI)IX u

p06OTOTCXHI/IquKI/IX CUCTEM UX INOJACHUCTCM.

KonnokBuymsl,
9K3aMeH

7. YAEBHO-METOANYECKOE OBECIHHEYEHHUE JUCIHUITJIMHBI

7.1. OcHosnas numepamypa

1. Tapacux B.Il. MaremaTnueckoe MOJAEIMPOBAHNE TEXHUYECKUX CUCTEM: YUCOHUK
1151 By30B / B. I1. Tapacuk. - Munck: HoBoe 3Hanue, 2013. - 584 ¢
2. Tepman-T'ankun C.I'., Kapgonos I'.A. Dnekrpuueckue mamunbl: JlabopatopHbie
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paboThl Ha nepcoHanbHOM KoMmmbiotepe. - CI16.: KOPOHA npunt, 2010. - 256¢.

3. B.B. Bacuibes, JI.A. Cumak, A.M. PeiOHnKOBa. MaTemMaTH4YeCKOE U KOMITBIOTEPHOE
MojenupoBanue npoueccoB U cucreM B cpeae MATLAB/SIMULINK. Yue6Hoe mocob ue amns
CTyZIeHTOB U acnupaHToB. - 2008. - 91 c.

4. UYepnsix W.B. MonenupoBanue 3JEKTPOTEXHUYECKHX yCTpoiictB B MatLab,
SimPowerSystems u Simuli nk. - M.: JIMK IIpecc, 2012. - 288 c.

7.2. YdeOHas muTeparypa JOMOJTHUTEIIbHAS

5. Jlysuna JI.W. KommbroTepHoe MojaenupoBaHue: YueObHoe mocodme. - Tomck:
ToMckHi1 MEXBY30BCKUM LIEHTP JAUCTAaHIIMOHHOTO 0oO0pa3zoBaHnus, 2001. - 105 c.

6. BBeaeHue B MaTeMaTHYECKOE MOJCIMPOBaHHE: yueOHOE mocooue it By30B / B.
H. Ammxmun [u 1p.]; moxa pex. I1. B. Tpycosa. - M.: Jloroc, 2004. - 440 c.

7. Benuxos B.A., Benuxos I'.B. Teopust nogo0us u MoenupoBaHus: Y YeOHHK, 3-¢
u3., iepepad. u nor. - M.: Beicmas mkona, 1984. - 439c.

8. CucremMbl aBTOMAaTU3UpPOBAaHHOIO mpoekTthupoBaHus: B 9-tu ku. Ku. 4.
MaremMatudyeckue MOJENU TEXHHUYECKUX OOBEKTOB: YueOH. mocoOue nisa By3oB /B.A.
Tpynonoumn, H.B. IIuBoBaposa; Ilox pen. WU.II. HopenkoBa. -M.: Beicii. mk., 1986. -
160c.

9. CogetoB b.41., SAkoBneB C.A. MoaenupoBanue cuctem. - M.: Beicil. mk., 1998. -
320c.

10. Oprera [Ik., ITyn V. BBeienue B UUCIE€HHBIE METOAbI PELLICHUS
muddepennmanbupix ypaBHenui /Ilep. ¢ anri.; [Tox pen. A.A. Abpamosa. - M.: Hayka,
1986. - 288 c.

11. Ilyn T. Pemrenne nHx)eHepHBIX 331a4 Ha DBM: Ipaktrueckoe pykoBocTso /Ilep. ¢
anrn. -  M.: Mup, 1982. - 238 c.

12. Mynpos A.E. Uucnennsle meronsl ans [IOBM nHa s3bike beiicuk, ®oprpan u
ITackans. Tomck, MII Packo, 1992.

13. Kpackesnu E.B., 3enenckuii K.K., I'peuxo B.W. UucneHHubie METOABI B MHKEHEPHBIX
ucciaenoBanusx. - Kues: Buma mikona, 1986. - 253 c.

14. Xomn JIx., VYarr Jx. CoBpeMEHHbIE UHCJICHHBIE METOAbl PEIICHUS
0OBIKHOBEHHBIX UG DepeHIanbHBIX ypaBHEeHHH. - M.: Mup, 1979. - 312 c.

15. Kopn I'., Kopua T. CnpaBoyHHMK O MaTeMaTUKE JUUIsI HAYYHBIX paOOTHUKOB U
nHxxeHepos. -M.: Hayka, 1984.

16. Camapckuii A.A. BeeneHue B uncineHnsle MeToasl. - M.: Hayka, 1987.

17. Cmur I>xon M. Martematnueckoe U uppoBOE MOJEIUPOBAHUE /I HHKEHEPOB
U uccnenosarenei. - M.: Mammnoctpoenue. 1980.

18. Bonkos B.A. Uucnennsie meTosl. - M.: Hayka, 1987.

19. KonsutoB WM.JI. IlpumeHeHHE BBIYMCIWTENBHBIX MAIIUH B HWHXXEHEPHO-
PKOHOMHYECKHX pacuerax. - M.: Beicur. mk., 1980. - 256 c.

20. BpruncnurenpHash TEXHUKAa B WHXXEHEPHO-dKOHOMHYECKHX pacuerax/ [lom pen.
A.B. Ilerposa. - M.: Beic. mik., 1984. - 320 c.

21. CucreMbpl aBTOMAaTHU3MPOBAaHHOrO mpoekTupoBaHus: B 9-tm k. Ku. 5.
ABToMatu3ausa (pyHKIHOHAJIBHOTO MPOEKTUpPOBaHUA: Y4eOH. mocobue s By3oB /I1.K.
Ky3pmuk, B.b. Manuues; [log pen. 1.JI. Hopenkosa. - M.: Beicu. mik., 1986. -144c.

22. JleontheB B.A. Peanuzauusi MmaTematuueckux moaenet Ha 9BM. - M.: DHeprus,
1981.

23. Hopenkos MN.JI. Beenenue B aBTOMaTU3MPOBAHHOE IIPOEKTUPOBAHKE
TEXHUYECKUX YCTPOMUCTB U cucTeM. - M.: Beicmi. mk., 1986.

24. Jlunaii b.P., Macnos C.1. KommbroTepHOE MOJIETMPOBAHNE
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AIIEKTPOMEXAHUYECKHUX CHUCTEM: Y4eOl. rtoc. - M.: Uzn. MOU, 2002. - 80 c.

25. JIpsaxonos B., Kpyrinos B. Marematnueckue naketsl pacunpenus Matlab.
CrnennanbHblid cripaBoyHMK. - CII06.: ITutep, 2001. - 480 c.: ui.

26. I'ymereeB A. BusyanbHoe MoaenupoBanue B cpene Matlab: YueOusbIi Kypce -
CI1I6.:, 2000.

27. esaxonoB B. Simulink 4. Crienuaneusiii cipaBounuk. - CI16.: [Tutep, 2002. -
CI16: UzpatensctBo CIIOI'TY, 2000.

28. benses A.H., CwmonoBuxk C.B. [IIporpammupoBanue Ha  HOpuMepe
AIEKTPOTEXHUYECKUX M DJIEKTPOIHEPreTUYECKUX 3anady: YuyeOHoe mocodbme. - CII6:
HznparensctBo CIIOI'TY, 2000.

29. I'epman-T'ankun C.I'. KomnberorepHoe MOAEIUPOBAHUE MOIYIPOBOJIHUKOBBIX
cucteM B Matlab 6.0: Yueonoe nocobue - CI16.: KOPOHA, 2001. - 320 c.: ui.

30. BacunpkoB, BacuibkoBa. KoMnbproTepHBIE TEXHOJOIMH  BBIYMCIEHUM B
MaTeMaTHYeCKOM MOJEIUPOBaHUU. Y4. mocob. - 2002 rox. - 256¢.

31. JIsikun A.B. MarteMatudyeckoe MOJCIHPOBAHHUE JJIEKTPUUECKHUX CHCTEM H HX
AJIEMEHTOB. - 2-€ U31., epepad. u pom. -Hosocubupck: Mzn-so HI'TY, 2009. - 228 c.

32. OCHOBBI KOMIBIOTEPHOI'O MOJEIMPOBAHUS CUCTEM yIpaBiieHUs: Mertoauueckue
yKa3aHus K BBITIOJIHEHHIO JabopatopHbix pabot/ coct. [IJI. Makaperue, A.C. BbIukoB. -
Ilenza: IIT'Y, 2003. - 40c.

33. benbkoBuu E.C. IIpakTrueckoe MoAeaupoBaHue NUHAMHYECKUX CUCTeM: YueO.
nocobue/ E.C. benpkoBuy, 10.b. Konecos, FO.b. Cennueckos. - CII0.: BXB-IlerepOypr,
2002.

34. JlazapeB HO.K. MogemupoBanue mpomeccoB u cuctem B Matlab. - CII6.: BXB-
[Tutep, 2005.

35. I'maspipun A.C. MaremMaTu4eckoe MOJCIUPOBAHUE DIIEKTPOMEXAHUUYECKUX
cucrteM. AHanuTuyeckue Metoisl: yueOnoe mocoome / A.C. I'maseipun. Tomck: U3a-BO
ToMckoro noMrexHuueckoro ynusepcurera, 2009.

36. Kpacnos M.IO. MaremaTnueckoe MOJEIMPOBAHUE B JIEKTPOTEXHUKE. YUeOHOe
nocooue. Yacts 1. - Tomck: Uzn-so TITY, 2009. - 284 c.

37. KpachoB N.IO. Maremarnueckoe MOJEIHPOBAHHE B DIIEKTPOTEXHHUKE. YUEOHO-
Metoanueckoe nocodue. Hacte 11. - Tomck: U3n-Bo TITY, 2009. - 223 c.

38. Cokonos 1O. H., Mmomiko . B. MaTtemaTnueckue U KOMIbIOTEPHBIE METOJIbI
MOJICJIUPOBAHUS DIJEKTPOHHBIX CcpeacTB: Yued. mocobme. - X.: Ham. a’pokocm. yH-T
«XapsbkK. aBuail. uH-1», 2006. - 103 c.

7.3. Ilepuoauyeckue U3AaHus
Kypnan «PoboTOoTeXHMKA 1 TEXHUYECKAsi KHOEPHETHKA

7.4. IntepHeT-pecypchl
1. http://users.kaluga.ru/math - caiit «KoMnbroTepHass MaTeMaTHUKa»

2. http://www.mathworks.com/products/simulink pazaen Simulink Ha cepBepe
www.mathworks.com (aHrim.)

3. http://www .engin.umich.edu/group/ctm - yuyeOHble MaTepuajibl MO MOJIEIHUPOBAHUIO

Y UCCJIE0BaHUIO TMHAMUYECKUX OOBEKTOB C moMoIbio MatLab (anrit.)

4. http://www.eagle.c a/cherry/pst.htm - marepuansl mo Power System Toolbox (anri.)

5. http://old.exponenta.ru/educat/systemat/mahov/immitmodel.asp - HMUTAILOHHOE
MoJIeJIMpOoBaHUE pOOOTOB

6. https://rusrobotics.ru - xxypHan «PoOOTOTEXHHKA U TEXHUYECKasi KNOSPHETUKA»

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJINHBI
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TpeGoBaHMs K YCIOBUSAM pEaTU3alUK TACIUTITUHBI:

Ne | Bupg ayautopHoro TpeGoanus
/1 donma
JeuHoHHas OcHaleHye crenuagIu3upoOBaHHON yueOHOM Me6ei1mo. OcHalrenue
1. Ay TOPUS TEXHHUYECKUMHU CPEJICTBAMU OOyUEHUS: HACTCHHBIH 3KpaH C
JUCTAaHIIMOHHBIM yIIpaBJICHHEM, MYJIbTUMENITHOE 000pyIOBaHUE.
OcHalieHue crenranTu3upoBaHHON yueOHol Mebenbio. OcHameHue
Kabuner nns TEXHUYECKUMHU CPEJICTBAMU OOyUYEHUS: TIOIBUKHAS MapKepHasi 10CKa,
2. | mMpaKTUYECKUX CUMTHIBAIOIIEE YCTPONCTBO ISl Tepeiadll HHPOPMAIH B KOMITBIOTED;
3aHATUN HACTEHHBIN 3KPaH C AUCTAaHIIMOHHBIM YIIPaBJICHUEM, MYIbTUMEIUHHOE
000pyI0BaHUE.
OcHarieHre crenuaaTu3upoBaHHON yueOHol Mebenbio. OcHameHue
3 KommbrotepHsie TeXHUYECKUMHU cpenctBamu o0yueHus: [1K ¢ Bo3MokHOCTBIO
" | kyaccel IIOAKJIIOYEHUS K JIOKaJIbHBIM ceTsiM U MaTepuery. Hannune BT u3
pacueta oquH [1K Ha nBa cTynenTa.

HCpC‘IGHB MaTCpHUAIIBHO-TCXHUYCCKOT'O obecrnieueHUst JUCHUIIIINHBI:

Ne | Buju HaumeHoBaHME .
Bun 3anaruit Kparkast xapakrepuctuka
/1 o0opymoBaHUs
IBM PC - [Ipouieccop cepuu He HIxe Pentium 1V.
| | coBMecTHMbIe [Ipaktuueckue | OneparuBHas naMsath He MeHee 512 MOauT.
" | mepcoHanbHbIE 3aHATUS. I1K 10mKHBI OBITH 00BEANHEHBI JIOKAJIBHON
KOMITBIOTEPBI. CETBHIO C BBIXOJIOM B MIHTEpHET.
Hemonctpanus ¢ IIK amekTpoHHBIX
o JIeKIIMOHHBIE U N
MynbTUMeauiHbIE npe3eHTalui, 10KkymeHToB Word,
2. IIPAaKTUYECKUE
CpEICTBa. AJIEKTPOHHBIX TAOIUII, TpadUIECKUX
3aHATUS. .
U300paKeHHIA.

9. OCOBEHHOCTHU PEAJIM3AIIMU JUCIHUIIJIMHBI 1JI1 UHBAJINJOB U
JINI] C OTPAHUYEHHBIMHU BO3SMOXKHOCTAMMU 3TOPOBbS

JInst CTyIEHTOB C OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3[I0POBbSI CO3[aHbl CIELUATIbHbIE
YCJIOBHS JUISl TOJy4YeHUs oOpa3oBaHus. B 1emsiX JAOCTYMHOCTH TIOJYYEHHS BBICIIETO
o0Opa3oBaHus M0 00pa3zoBaTeNbHBIM IMPOrpaMMaM HHBAIUIAMH U JUIAMH C OTPaHUYCHHBIMHU
BO3MOKHOCTSIMU 3/I0POBbSI YHUBEPCUTETOM 00ECTICUMBACTCSI:

1. AnprepHatuBHas BepcHus oOQUIMANIbHOTO caiWta B cetn «MHTepHeT» 1iIs
cI1a0OBUIAIINX

2. J1ns HBAaMUAOB C HAPYIICHUSIMU 3peHus (cI1aboBUISIINE, CIETIbIE)

- TPHUCYTCTBHE AaCCUCTEHTA, OKa3bIBAIOMIETO OOyYaromeMycsi HeOOXOIUMYIO IOMOIIb,
IyOnupoBaHUE BCIyX CIPABOYHON HMH(OpMaMMU O paclUCaHUU Y4eOHBIX 3aHSATHI; HaIUM4due
CPEACTB Il YCHUJIEHHUS OCTaTOYHOTO 3peHUs, OpalIeBCKOW KOMITBIOTEPHOW TEXHHUKH,
BUJICOYBEIMUUTENCH, TMPOrpaMM HEBU3YaJbHOTO JOCTylna K WH(OpMAalUU, MPOrpaMM-
CHHTE3aTOPOB PEYH M APYTUX TEXHUUYECKHUX CPEACTB MpUeMa-niepeaadn yueOHo nHhopMaIii B
JOCTYIHBIX (popMax Ui CTY/IEHTOB C HAPYIICHUSIMH 3PCHHUS,

- 3a7IaHUs JUTSI BBITIOJTHEHUS HA DK3aMEHE 3aYUTHIBAIOTCS ACCHCTEHTOM;

- TMHUCHMEHHBIE 3a/laHds BBHITIONHSIOTCS Ha Oymare, HaJUKTOBBIBAIOTCS ACCHUCTEHTY
00ydJaronmMmces;

3.In1 WMHBaNMIOB M JIMI[ C OTPAHUYEHHBIMU BO3MOXKHOCTSMHU 3J0POBbSI IO CIYXY
(cmabocrnpIiamue, TIIyxue):

- Ha 3a4eTe/IK3aMeHe MPUCYTCTBYET ACCUCTEHT, OKA3bIBAIOIINMA CTYACHTY HEOOXOAUMYIO
TEXHUYECKYIO TTOMOIIb C YY€TOM WHIUBHIYATbHBIX OCOOEHHOCTEH;

- 3a4eT/7PK3aMeH MPOBOJUTCS B MUCHbMEHHOU (opMeE;
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4. JIns MHBAIMUIOB M JIMI[ C OTPAHMYEHHBIMH BO3MOXHOCTSIMHU 3JI0OPOBBS, HUMEIOIINX
HaApYIICHHUS OMOPHO-ABUTaTeILHOTO aInapaTta, CO3[JaHbl MaTepHATbHO-TEXHUYECKUE YCIOBHS,
o0ecreynBarIue BO3MOKHOCTh OECHpPEensITCTBEHHOIO JOCTyNa oO0ydJaromuxcs B ydeOHbIE
MIOMEIICHUS, OOBCKTY MUTAHUWs, TyaJeTHbIE W JpPyrue IMOMEIICHUS YHHBEPCHTETA, a TaKKe
npeObIBaHMS B YKa3aHHBIX TTOMEIICHHSIX (HATHYUE PACITUPEHHBIX JBEPHBIX MTPOEMOB, IOPyUHEH
U APYTHX MPUCTIOCOOICHUN).

- THCHMCHHBIC 3aJ]aHWsl BBIMONHSIOTCS Ha KOMIBIOTEPE CO CHCIHATU3UPOBAHHBIM
POTPaMMHBIM 00ECTICUCHHEM WIIA HAIMKTOBBIBAIOTCS] ACCUCTEHTY:;

- 110 JKETIAaHWIO CTYACHTA YK3aMEH MPOBOIUTCS B YCTHOU (hopme.

OOyuaroniuecs: U3 Yuciia JIMI ¢ OTPaHUYCHHBIMU BO3MOKHOCTSIMU 3JI0POBbsI 00ECTICYCHBI
AIIEKTPOHHBIMU 00pa30BaTEIbHBIMU pecypcamMu B (opMax, aJanTUPOBAHHBIX K OTPAHHUYCHUSIM
UX 3JI0POBBSL.
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