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KaTanor aneKTuBHbIX AUCLUNIUH

6B07 - UH)XeHepHble, 06pabaTbiBatoLLMe U CTPOUTENBbHbIE OTPacnu
(Kog v knaccudumkaums o6nactu o6pasoBaHus)

6B071 - H>XeHepuna n nHXXeHepHoe feno
(Kop 1 knaccudmkaums HanpaBieHUst NOArOTOBKM)

0710

(Kogz B MexxayHapoaHoii cTaHAapTHOM knaccudukaumum o6pas3oBaHus)

B063 - OnekTpoTexHMKa U aBToMaTmn3aums
(Kog v knaccudmKaumsa rpynnbl o6pa3oBaTesibHOM NporpaMMmbl)

6B07104 - ABTOMaTM3auUna 1 ynpaBreHue
(Koa 1 HaumeHoBaHWe o6pa3oBaTesibHO NPorpaMmbl)

6akanaBp
(ypoBeHb NOArOTOBKM)

Ha6op 2024 ropa

Cemen 2024



PaspaboTtaHo

Akagemunyecknm kommtetom Of1

PykoBoautenb AK KoxxaxmeTtoBa [InHapa OwaHoBHa
MeHepykep Ol 3onotoB AnekcaHgp JMuTpuesuny

PaccMoTpeHo

Ha 3acefiaHuy Komuccum no akafemMuyeckomy KayecTBy UHKEHEPHO-TEXHONOMMYECKOro dakynbTeTa
MpoTokon N2 3 oT «15» AHBapsa 2024 .

Ha 3acefiaHum KoMuccmm no akafeMu4eckomy KayecTBy BbicLuel WKOMbl UICKYCCTBEHHOIO MHTENEKTa U
CTpPOWTENbCTBA

PekomMeHA0BaHO K yTBEPXAEHUIO Ha AKafeMNYECKOM COBETE YHUBEpCUTETa

MpoTokon N2 1 oT «6» utoHA 2024 .

YTBEpxAaeHo
Ha 3acefaHum AKageMn4eckoro coseta yHuBepcuteTa Npotokosn N2 3 oT «16» sHBapsa 2024 r.

Ha 3acefiaHuK AkafieMnyecKkoro coBeTa yHuBepcuteTa npoTokos N2 6 oT «18» nroHsa 2024 r.



KomnbloTepHas rpaduka n ocHosbl CAINP

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kypc 1

KonunyecTBo akafemMunyecknx KpeanTos 3

dopMa KOHTPONA 3HaHWUN 9K3aMeH

KpaTkoe onucaHue cogep)xaHus AUCLUIMIIUHDI

HucuymnnuHa nocesujeHa ndydyeHunto rpagumyeckux pegaktopos CorelDraw, AutoCAD, KOMIIAC, oBiafeHno OCHOBHbIMU ripaBuaaMu
ohopmiieHus YepTexer, paboumnx yepTexe#t fetaneh. Crnocobbl npeobpazoBaHus yeprexxa. OCHOBHbIE KOMaH/Abl BUJOU3SMEHEHUS
yeptexxen B cucteme AutoCAD, KOMITAC. MogenupoBaHue JIMHUIA MOBEPXHOCTeH, TBepAOTe/IbHOe MoAe/MpoBaHne B TpeXMepHOM
npocTpaHcTBe. [IpoCcMOTP 06BEKTOB B TPEXMEPHOM POCTpaHCTBE. PaboTa C ro/1b30BaTe/IbCKOM cucTeMolt koopauHat. CosgaHue
HOBbIX 10/1b30BaTE/IbCKMX CUCTEM KOOPAMHAT, OCHOBHbIE KOMaHAbI. KoMaH/ bl 0TO6paXKeHnst 06beKTOB B TDEXMEPHOM MPOCTPaHCTBE.
HeﬂbM3yquMﬂAMCHMnnMHH

OBnageHne naketamu npuknagHbix nporpamm CorelDraw, AutoCAD, KOMITAC gnsi co3gaHusi 371eKTPUYECKMX M 3JIEKTPOHHbIX CXEM
yrnpasJieHusi ipoleccaMu asTomaTusalmm

PesynbraTbl 06y4eHus

ON 9 CriocobeH npUMEHSITb [MOJyYEHHbIE 3HAHUSI K PELUEHUI0 BOMPOCOB Bbl6Opa M BHEAPEHUS] KOPMOPaTUBHLIX CUCTEM U
MHGOPMaLMOHHbIX TEXHOIOMMIA A1 peLLUeHNs 3a4ay yrpaBJieHus], MPOeKTUPOBaTh N pa3pabaTbiBaTb MHTE/NIEKTYyallbHble CUCTEMbI /1S
yrpaBJieHUs1 TEXHUYECKUMU CUCTEMaMMN M TEXHOJIOrMYECKUMU ripoleccamy, 0by4yaTb UCKYCCTBEHHbIE HEWPOHHbIE CETH, MPUMEHSATH
rporpaMMHble v annapaTHble METOAbI peann3almn UCKYCCTBEHHbIX HEVPOHHbIX CETel N HEYETKUX aliropUTMOB YrpaBJIeHUS.

ON 10 Bnagetb MeTofamm pa3paboTku pO60TOTEXHUYECKUX CUCTEM yripaB/IEHUSI.

PeaynbraTbl 06y4eHuMs No AucuunanHe

lpeacTaBiATe OCHOBHbIE MpaBusa MPOEKTUPOBaHUS YepTeXeu.

lpuMeHATb nosydyeHHble 3HaHus rno AutoCAD, KOMIAC.

lpoeKkTupoBaTh TpEXMEPHbIE MOAENN AN PELLEHUS NPOGeCCUOHalIbHbIX 3aad.

MpepekBU3NTbI

LLIKonIbHbI KypC

MocTpekBusuThbl

lpoeKTupoBaHmne cucteM aBTOMaTUKKN U TesleMexaHuku

OCHOBbI UH)XEHEPHOW U KOMMbIOTEPHOI rpadukm

Limkn ancumnnuHbi BasoBble gucunMnAnHbI
Kypc 1

KonunyecTBo akaieMmyeckmx KpeauTos 3

dopMa KOHTPONA 3HaHUN JK3ameH

KpaTkoe onucaHue coaepXXxaHusa QUCLUMAUHDI

AucuymnnnnHa nocssiyeHa OCHOBHbIM npaBuiaM 0QOPMJIEHUS] YEPTEXEHN, N3YYeHNUS KOHCTPYKTOPCKOWN JOKYMEHTaLuu, n306paxxeHus,
Haanucy, 0603HayeHus. MN306paxxeHnss u 0603HAYEHUs] I/IEMEHTOB JfeTasiel, pe3bbbl. Paboune yepTexxu fetasied, BbIrOJHEHNE
9CKM30B JeTasneli MaluuH, n306paxeHusi c60pOYHbIX eanHuy. C60pOYHbIA YepTexx mnagesmin. Crnocobbl npeobpa3oBaHUs YepTexa.
lNoHaTHe, BUAbI KOMMbKOTEPHOU rpauku. OCHOBHble MOHAATUS TpexmepHou rpagukun. [lpesctaBrieHne rpaduyecknx f[aHHbIX:
¢opmatbl, crnocobbl onucaHus LBeTa, LBeTOBas MaauTpa, CUCTeMbl ynpaBfieHus uBeToM. [paguueckune pegaktopbl AutoCAD,
KOMIIAC.

Llenb u3yyeHus aucuunnmHbl

N3y4yeHne nHXeHepHOM N KOMMbIOTEPHOU rpaukm.

PesynbraTbl 06y4yeHus

ON 9 CriocobeH NPUMEHATb MONYYEHHblE 3HaHUS K PELUEeHWUHO BOMPOCOB Bbl6Opa M BHEAPEHUS KOProOpaTUBHBIX CUCTEM U
MHMOPMaLMOHHbIX TEXHOIOMMIA AJ1S1 PELLUEHUA 3ajay yrnpaBJsieHus, MPOEeKTUPOBaTh M pa3pabaTbiBaTb MHTE/ITIEKTYaslbHble CUCTEMbI A/IS
ynpaBsieHNsi TEXHUYECKMMU CUCTEMaMU U TEXHOOTMYECKMMU rpoLjeccamy, obyyaTb UCKYCCTBEHHbIE HEMPOHHbIE CETH, MPUMEHSATD
rporpaMMHble 1 annapaTHble METOAbI peann3almn NCKyCCTBEHHbIX HEMPOHHbIX CeTel N HeYEeTKUX aliropuTMOB YrpaBJIeHUs.

ON 10 Bnagetb MeTogamu pa3paboTKy PO6OTOTEXHUYECKUX CUCTEM yripaB/IeHUSI.

PesynbTaTbl 06y4yeHUs N0 AUCLMUIIIMHE

lpeacTaBiATE OCHOBHbIE MpaBu/a MPOEKTUPOBaHUS YepTEXeH.

lpuMeHATb nosiydeHHble 3HaHus no AutoCAD, KOMIIAC.

lpoekTupoBaTh TpeXMeEPHbIE MOAEN AJ1S1 PeLUeHUsT MPOpeCcCnoHaibHbIX 3aj4auy.

MpepekBU3NTbLI

LLIKonbHbIN KypC

MocTpekBu3uThbI

lpoekTnposaHne aBToMaTU3NPOBAHHbIX CUCTEM

CucteMbl aBTOMaTU4YECKOro NMPOeKTnpoBaHUA

Limkn aucumnnuHbl basoBble gucumnanHbl
Kypc 1

KonunyecTBo akaieMM4eckunx KpeauTos 3

(dopma KOHTPOJIA 3HaHWI 9k3aMeH

KpaTkoe onucaHue coaep)XaHus QUCLMUIMIUHDI

JAucumnanHa nocesleHa cucteMaM aBTOMaTUYeCKOro npoeKkTupoBaHusl B rpapmyeckmx pegaktopax AutoCAD, KOMITAC. OcHoBHbie
MOHATUSI TPEXMEPHOU rpagukn. [eOMeTpUYECKOe MOAENNPOBAHMNE, rpauyeckme 06beKTbl, MPUMUTUBLI U UX aTpubyTbl. KoMaHAb!
yrnpaBJsieH1s] N306paKeHNeM Ha sKpaHe MOHUTOpa. BBoj AaHHbIX. 3agaHue KoopauHaTt. NapamMeTpbl pexxuma 06beKTHOMW MPUBSI3KM.
Criocobbi Bbi6opa 06BEKTOB, OCHOBHbIE KOMaHAbI. [TocnefoBaTesibHbIA NMPOCMOTP 06beKTOB. OCHOBHbIE KOMaHAbl BUAOU3MEHEHUS
yeptexen B cucteme AutoCAD, KOMITAC.



Llenb usyyeHus aucuunnmHbl

V3yyeHne NHXXEHEPHOM U KOMMbHOTEPHOU rpagpuku.

PesynbraTbl 06y4yeHus

ON 9 CriocobeH npUMEHSITb [MOJYYEHHbIE 3HAHUSI K PELUEHUI0 BOMPOCOB BblI6Opa M BHEAPEHUS KOPMOPaTUBHLIX CUCTEM U
MHGOPMaLMOHHbIX TEXHOIOMUIA A1 PeLLUEHNUs 3a4aY ynpaBJieHus], MPOEKTUPOBaTh N pa3pabaTbiBaTb MHTE/NIEKTYyallbHble CUCTEMbI A5
yrpaBJ/ieHUs TEXHUYECKUMU CUCTEMaMMN M TEXHOIOrMYECKUMU rpoLeccamy, 0by4yaTb UCKYCCTBEHHbIE HEWPOHHbIE CETH, MPUMEHSTb
rporpaMMHble v arnnapaTHble METOAbI peann3almn UCKYCCTBEHHbIX HEVPOHHbIX CETeN N HEYETKUX allrOPUTMOB YrpaBJ/IEHUS.

ON 10 Bnagetb MeTogamu pa3paboTku pO60TOTEXHUYECKUX CUCTEM yripaB/IEHUSI.

PeaynbraTbl 06y4eHuMs No AucuunanHe

MpeacrtasnaTe npaBuiaa OGOPMAEHUS YepTexer, BO3MOXHOCTU CUCTEM aBTOMAaTU3UPOBAHHOIO MPOeKTMpoBaHus AutoCAD
(KOMIIAC).

Wcnonb3oBaTh CTaHZapTbl M MpaBuaa MNOCTPOEHUS M YTEHUS] YepTexkes M CXeM; Crocobbl rpapuyeckoro npegcTaBieHus
MpOCTPaHCTBEHHbIX 06pPa30B

TpUMeHSITb OCHOBHbIE 371EMEHTbI TPEXMEPHOM rpamku; MPOEKTMPOBAaTh M MCMOIb30BaThb rpamyeckmne CpeCTBa.

MpepekBU3NTbI

LLIKonIbHbI KypC

MocTpekBusuThbl

lpoekTupoBaHne aBTOMaTU3NPOBaHHbIX CUCTEM

ABTOMaTU3aLMA TEMSIOTEXHUYECKUX npoueccoB U YCTaHOBOK.

Linkn gucumnnumtbl basoBble AUCLUMANHDI

Kypc 2

KonunuecTtBo akafemMnyecknx KpeanTos 5

dopma KOHTPOA 3HAHUI BK3aMeH U KypcoBasi paboTa/npoexT

KpaTkoe onucaHue coaepXXaHusa QUCLUMIUHDI

AvcuynnnnHa nocesileHa cucteMaM TernoCcHab)XeHusl, BbipaboTKe, TPAHCMOPTUPOBKE U NOTPebrieHne TernaoBoi sHeprumn. CTy[eHTbI
M3yyaroT OCHOBHbIE [TOHATUSI TEOpUU aBTOMATUYECKOrO PErynnpoBaHus, HaZEXHOCTb M SKCrlyaTayuto TernsioTEXHUYECKOro
060pyA0BaHUSA, CUCTEM TerNI0CHabXXeHUs. TeMbl Kypca BKJIHO4atOT TOM/IMBHO-3HEPreTUYECKUE PECYPChI, TPYA03aTpaThl Ha BblpaboTKy
M TPaHCroOpTUPOBKY TEMJIOBOW 3HEPruy, TEXHOIOrMYyeckne OObLEKTbI [POMBILLIEHHOW 3SHEepreTuky, MeToAbl OrnpeseseHus
AMHaMU4Yecknx W CTaTUCTUYECKMX OLUMOOK, TEeXHUYecKue CcpejcTBa aBToMaTu3auuy, QyHKUMOHasbHbI cocTas ACY TT,
anropuTMmmuyeckoe obecrieyeHne ACY Tr1.

Llenb u3yuyeHus aucuunnmHbl

N3yunTb crnocobbl opraHu3aumm u paspaboTKu TEXHOOrMYECKMX MPOLECCOB CBS3aHHbIX C BbIPabOTKOM, TPaHCOPTUPOBKOW W
MoTpebIeHNeM Ternsn0BoM SHeprum

PesynbraTbl 06y4YeHus

ON 6 CriocobeH n3y4aTb OCHOBHbIE MPUHLMIIBI U METOAbI MOCTPOEHUSI CUCTEM YrPaB/IEHUS.

ON 8 CriocobeH NpUMEHSITb Ha MPaKTUKe METOAbl ONTUMAasabHOrO ynpaBJieHWs NpY peLleHun 3ajad aBToMaTtusaumym CUCTEM
yrnpaBJsieHus, NPUMEHSITb MaTeMaTUYyeCcKue MeToAbl A/ aHa/m3a O6LUMX CBOKMCTB HEIMHEMHbIX CUCTEM, BbIMOJHATH pacyeTHble
paboTbl M0 WCCNE[OBaHNIO HE/IMHENHbIX CUCTEM, MPOBOAUTbL aHaan3 M CUHTE3 HEJIMHENHONW CUCTEMbI YrpPaB/IEHUs C LeJbio
MNOCTPOEHUA MaTeMaTn4eCKux Mo,qeneu“l.

PesynbTaTbl 06y4yeHUs N0 AUCLMUMIIMHE

YcBoutb paboTy aBTOMaTU3aymm TernsI0TEXHUYECKMX MPOL|eCCOB U yCTaHOBOK.

npeACcTaB/IsiTb OCHOBbI MOCTPOEHUSI CXeM aBTOMaTu3aLuu, NPUHLMMbI TOCTPOEHUS N CTPYKTYPbl CXEM.

BbIMofHATL COBPEMEHHbIE MPUHLUMIBI MOCTPOEHUS] aBTOMATU3MPOBaHHbIX CUCTEM yripaBJ/IEHUS] MPOU3BOACTBOM Y TEXHOJIOTMYECKUMU
rpouyeccamy Ha 6a3e yrpaBJisiOLNX BbIYUCINTE/IbHBIX KOMI1J1EKCOB.

MpepekBU3NTbI

TexHu4eckne cpefCTBa aBToMaTn3aLnu v yrpaBreHus.

MocTpekBu3uThbI

JInHeHble cucTeMbl aBTOMaTUYECKOIro peryimpoBaHus

MeTogbl onTuMuU3auum ynpasJieHUA TexXxHoNormn4eCKMMun npouyeccamu

Linkn aucumnnuHbl basoBble gucunMnAnHbI

Kypc 2

KonunuecTtBo akafieMnyecknx KpeanToB 5

dopMa KOHTPONA 3HaHUN 9K3aMeH U KypcoBas paboTa/npoeKkT

KpaTkoe onucaHue copepxaHus AUCLUNIIUHDI

,ﬂVICLlVII'IJ'IMHa nocssljeHa 3agadyaM OlNTUMaJIbHOIro yripaBJ/ieHUA, KPUTEPUAM OINTUMaslbHOCTH. CTyAeHTbI n3y4yarot metogbl Teopuun
OrnTnMaJlbHOIo yripaBJieHUS, HeO6XOﬂVIMbIe n 4OCTaTo4YHble yC/10BUA MUHUMYMa rnagkux (;byHKL{Mﬁ OAHOM M HECKOJIbKUX nepemMeHHbIX,
OCHOBHble 4unCJ/ieHHble MeToAbl 6e3ycn03Hoﬁ MuHUMU3ayun. Tembl Kypca BKJ/IlO4arOT 3ajady BbINyKsIOro nporpamMmmunpoBaHus,
¢yHKUmA JlarpaHxa, 3afadva JIMHERHOro nNPorpaMMmupoBaHuns. CUMIINIEKC— METOA PELUEHUs] 3afayun JIMHENHOro nporpamMmMupoBaHusl.
Ontumu3zaums Ha rpadax. MpuHYmMn makcumymMa lNoHTpsiruHa. MpocTelilwas 3agavya BapuaymnoHHOro UCYUCIIEHNS. YpaBHeHue diiaepa.
Lienb nsyyeHus AUCLUNAUHBI

OBI'Ia,quMe OCHOBHbIMU MeTof4aMu pelleHnsa  3afgad onTtumMalsibHOro yrnpaBJ/ieHUs, HadyunHas OT MeTo4oB MUHUMh3aunn d)yHKL(MFI
OAHOIZ nepeMeHHoﬁ M 3aKkaH4ymBas Metogamu, NMPpUMeHsemMbiMn AJ1A peLleHus He/INHEeNHbIX 3aja4 AMHaMMLIeCKOI;I onTnMun3auymnmn
60/1bLLIOM pa3MepHOCTH, 3agav4yamMu BapnaymnoHHOro UCYnUCJs1eHnss 1 onTuMasibHoro ynpaBsieHnsa JuHaMmn4eCcKumMu 06beKTaMm.
PeaynbraTbl 06y4YeHus

ON 8 CnocobeH NMPUMEHATb Ha [IPaKTUKe MeToAbl ONnTUMasibHOro yripaBJ/ieHUA T1pU pelleHnn 3ajad aBTomMatunsauynn CUCTeM
ynpaBJ/ieHUs, NPUMeHATb MaTteMatndeckme MeToabl AJ1A aHal/in3a O6LL(MX CBOWCTB HEJIMHENHbIX CUCTEM, BbIMOJIHATH pacyeTHble
pa6OTbI no wuccrsiegoBaHuro HEJIMHENHDbIX CUCTEM, rnpoBoagnTb aHasin3 n CUHTE3 HEeJIMHEVHON CUCTEMbI ynpaBJieHnsa C LeJlbo
MOCTPOEHNA MaTeMaTn4eCKnx Moaeneﬁ.



PesynbTraTbl 06y4eHMs No AUCLMNIMHE

MpeACTaBAsTE METOAbI OTbICKaHUSA ONTUMAaJIbHbIX YCI0BUI (DYHKLMOHUPOBAHUS] KOMIOHEHTOB TEXHO0MMYECKON CUCTEMBI.
BbinonHATL  MOCTaHOBKY 3afiay CTPYKTYPHOW M MapamMeTpuyecKko#i OnTUMU3aumKM, OTHOCALUMXCS K OGbeKTaM [pOM3BOACTBA,
KOMIMOHEHTaM TeXHOJIOMMYECKUX CUCTEM, METOAaM U YCITIOBUAM BbIMOJIHEHNS TEXHOIOMMYECKMX OrepaLmil.

MpuHnMath pelueHne Hag npuéMamu Mo MPOEKTMPOBaHMIO U pa3paboTKe METOAUYECKUX M HOPMAaTUBHbIX PeKoMeHgauwi ANs
ynpaBJieHUs yCcrioBUAMU BbINOJIHEHUSA TeXPOLeCCOB Ha OCHOBE M0JIy4eHHbIX ONTUMaJlbHbIX peLueHm/“l

MpepekBU3NTHI

Matematuka

MocTpekBusnTbl

JInHeliHble cMCTeMbl aBTOMAaTUYECKOIO peryimpoBaHus

CATIP MUKpPO3NEeKTPOHHbIX CXEM

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kypc 2

KonunyecTBo akafeMunyecknx KpeanTos 3

dopMa KOHTPONSA 3HaHWUW Jk3ameH

KpaTkoe onucaHue cogep)xaHusi AUCLUMIIUHDI
lMpuHymnnbl noctpoeHus CAlMP. OCHOBHbIe NPUHLMIbLI MOCTPOEHNUS MaTeEMaTUYECKUX Mojesen 3/1eKTPOHHbIX cxeM. [1akeTbl nporpaMm
ucrnosnb3yembie A1 CXeEMOTeXHUYeckoro mogennpoBanus. Electronic Workbench. NI Multisim. sPlan. Bbibop n onucaHue mogenu
9/1eKTPOHHOM KOMMOHEHTHOU 6a3bl. BuAbl aHann3a a/1eKTPOHHbIX CXEM MPY MOAENINMPOBaHNM
Llenb u3yyeHus aucuunnmHbl
OcBoeHne NMpuHYMMNOB MOCTPOEHNUS N UCMOIb30BaHNS MHGHOPMALMOHHbIX TEXHOIOMNIA NPOEKTUPOBAHUS 3/IEKTPOHHbIX CXeM, a TakxXe
MoJly4yeHne NpakTUYeCKMX HaBbiKOB PaboTbl B MHTErpupoBaHHo cpese CATP 3Y.
PesynbraTbl 06y4yeHus
ON 2 BnageTb pas/inyHbIMu BUAAMN KOHCTPYKLMM U NPUHLMNIAMUN AENCTBUS MUKPOSJIEKTPOHHBIX YCTPONUCTB.
ON 3 CnocobeH nccnenoBaTb M MPOEKTUPOBATh (PYHKLUMOHAsIbHbIE CTPYKTYPbl, OTAE€/IbHbIe BUAbI 06ECeYEHUsT Pas/IMYHbIX TUMOB
TEXHUYECKUX 0OBEKTOB yrpaBJ/ieHus], pa3pabaTbiBaTb MOAeN aBTOMaTU3NPOBaHHbIX CUCTEM 06pPaboOTKU MHpOPMaLmMn U yripaBaeHus,
MPUMEHATb pas/inyHble MEeTOAbl HernapameTpuyecKon uaeHTUUkauum A NOCTPOEHUS afleKBaTHbIX MaTeMaTu4Yeckux Mogesew;
CMOCO6HOCTb ONUCbIBaTb M NPUMEHSITL MapaMeTpudeckme MeTodbl A1 uaeHTudukaymmn Mogesneii 06beKToB yrpaB/eHUs;, METOA40B
MAEHTUDUKaLNN HENIMHENHBIX CUCTEM.

PeaynbraTbl 06y4eHuMs No AucuunanHe
lpyn 3aBepeLleHnN 0CBOEHUS ANCLMUIINHBI O6YYaOLMIACA:

Bbibupaet cpeactBa aBTOMaTM3auuMu TEXHOJIOMMYECKUX MPOLECCOB M MPOU3BOACTB, MPOrpaMMupyeT U OT/IaXWUBaeT CUCTEMbI
ynpaBJsieHus1 Ha 6a3e MUKPOKOHTPOJ/IIEPOB.
W nonyvaet KomneTeHUuto: Bnageet pasnnyHbiMu BugaMm KOHCTPYKLUMN U NPUHLMAE JENCTBUS MUKPOS/IEKTPOHHbIX YCTPONUCTB.
MpepekBU3NTbI
KomnbroTepHas rpagmka n ocHoBbl CATP

MocTpekBusuThI
MoHTax, Hanajka v aKcnyatauusi CpefcTB U CUCTEM aBTOMATUKMN

CATP MUKpPO3NeKTPOHHbIX YCTPOUCTB

Limkn ancumnnuHbl BasoBble aucuUnANHbI
Kypc 2

KonunyecTBo akaieMm4yeckmx KpeauTos 3

®dopMa KOHTPOnA 3HaHUN JK3ameH

KpaTKoe onuncaHue cogepXxaHna gucuunyinHbl

B pamkax AMCUMMINHBI CTYAEHTbI U3y4yaroT OCHOBbI CXEMHOIo MOAE/MPOBaHUS MUKPOIJIEKTPOHHbIX YCTPOWCTB, 6a30Bbifi Habop
9/1EMEHTOB CXeMHbIX MOAEseN, MOAENN M0J1ynPOBOAHUKOBbIX NPU60opoB, coBpeMeHHble CAlP cXxeMOTEXHUYECKOro MOAEINPOBaHUSI.
PaccMmaTtpuBaroTcs coctaB U npuHUmmbl noctpoeHuss CAMP MUKPOSIEKTPOHHbIX YCTPOWUCTB, CTaAuu CO3[aHus, nporpaMmmMmHoe
obecrieqyeHne CAlP n BO3MOXHOCTU MMOAK/IHOYEHUSI [OMNOHUTENIbHbLIX GUO/IMOTEK C 37IeMEHTaMMU MPOEKTUPOBAHUS 3J1IEKTPOHHbIX
yctpovicTB. [Jaércs onucaHue u BO3MOXHOCTU COBPEMEHHbIX [POrpaMMHbIX MPOAYKTOB AJ1 MPOEKTUPOBAHUA 3J1EKTPOHHbIX
YCTPOUCTB.

Llenb u3yyeHus aucuunnmHbl

lMoaroToBka cneynanncTos, 061a4aroLmX LMPOKMM KPYro3opoM B 06/1aCT aBTOMaTU3MPOBaHHOIO NMPOEKTUPOBaHUS 3Y 1 yMeroLmnx
npogeccuoHanbHO co3gaBaTb MPUHUUNNATIbHBIE 3/IEKTPUYECKME CXEMbl U MeYaTHbIe M/aTbl NPy KOHCTPYUPOBaHUU U paspaboTke
aBTOMaTU4YeCKUX M aBTOMATU3UPOBAHHbIX CUCTEM YrNpaB/IEHUS MPOMBILIIEHHbIMU OOBbEKTaMU COBPEMEHHbIMU CPeAcTBaMu
MPOEKTMPOBaHuA. V3yyeHne aUCUMNINHbI HarpaB/ieHO Ha OCBOEHME MPUHLMIOB OCTPOEHNUS U UCMOIb30BaHNS MHPOPMaLNOHHbIX
TEXHOJI0INI MPOEKTUPOBAHUS 3NIEKTPOHHBIX CUCTEM, @ TakXKe Mosy4YeHne PakTUYEeCKUX HaBbIKOB paboTbl B UHTErPUPOBaHHOM cpeae
CATIP 3Y.

PesynbraTbl 06y4yeHus

ON 2 BnageTb pas/inyHbIMu BUAAMN KOHCTPYKLMM U NPUHLMNIAMUN AENCTBUS MUKPOSJIEKTPOHHBIX YCTPONUCTB.

ON 3 CnocobeH nccnenoBaTb M MPOEKTUPOBATh (PYHKLUMOHAsIbHbIE CTPYKTYPbl, OTAE€/IbHbIe BUAbI 06ECeYEHUsT Pas/IMYHbIX TUMOB
TEXHUYECKUX 0OBEKTOB yrpaBJ/ieHus], pa3pabaTbiBaTb MOAen aBTOMaTU3NPOBaHHbIX CUCTEM 06pPabOTKU MHPOPMaLmn U yripaBieHus,
MPUMEHATb PpasfinyHble MEeTOAbl HernapameTpuyeckon uaeHTUukauum A NOCTPOEHUS afleKBaTHbIX MaTeMaTuyeckux Mogesev;
CMOCO6HOCTb ONUCbIBaTb M NPUMEHSITL MapaMeTpudeckme MeTodbl A1 uaeHTudukaymmn Mogesneii 06beKToB yrpaB/eHUs;, METOA40B
MAEHTUDUKaLNN HENIMHENHBIX CUCTEM.

PeaynbraTbl 06y4eHuMs No AucuunanHe

Ucnonb3soBaTtb pasnnyHbie CATP 418 cosgaHus Mogesnen MUKPO3IEKTPOHHbIX YCTPOUCTB U 371IEKTPOHHbIX CXEM.

Co3faBaTb NPUHUMUNNAIbHBIE 3/IEKTPUYECKME CXEMbI M MEYaTHbIE N1aTbl MPU KOHCTPYUPOBaHUM M pa3paboTKe aBTOMATUYECKUX U
aBTOMAaTU3MPOBaHHbIX CUCTEM yripaB/eHUs MPOMBbILLIEHHbIMY 06bEKTaMU COBPEMEHHBLIMU CPEACTBaMM MPOEKTUPOBAHUS;



MCCHegOBaTb n NpoeKTnpoBaTb d)yHKL[MOHa}'IbeIe CTPYKTYpbl, OT4€JIbHble BUAbI obecrieyeHuns Pa3J/in4yHbIX TUIMOB TEXHUYECKNX
06bEKTOB yrnpaBJieHUA.
MpepekBU3NTbI
KomnbroTepHas rpaguka n ocHoBbl CATP
MocTpekBusuThbl
MoHTax, Hanajka n sKkcnayartayunsa cpegctB n CUCTEM aBTOMaTUKN

CucteMbl onTUManbHOro ynpasJieHua

Linkn gucumnnumHbl basoBble AUCLUMANHDI

Kypc 2

KonunuecTtBo akafemMnyecknx KpeanTos 5

dopma KOHTPOA 3HAHWI BK3aMeH U KypcoBasi paboTa/npoexT

KpaTkoe onucaHue cogep)xaHusi AUCLMUMNIIUHDI

,E{Mcuwn/m:-:a n3yyaet cCcuUCTeMbl ONTUMAJZIbHOIo yrnpaBJieHWA, OlTuMallbHble MeXaTPOHHble CUCTeMbl, CTPYKTYPHYHO CXeMy
ONnTUManbHOM CUCTEMBI. (DyHKLlMOHaJ'IbHoe ypaBHeHue bennmaHa. Tembl Kypca BKJ/O4YaroT J[UHaAMU4YeCKue CUCTeMbl U
MojesimpoBaHue, yripaBsiieMble CUCTeMbl U TPUHUNN MaKCUMyMa I_IOHTpFH'MHa, d)yHKL[MI-O J'IarpaH)Ka, 3ajga4yun JINHENHOro
nporpammunpoBaHuns, 3aga4qn BbiryKs0ro riporpaMmMunpoBaHus. CTy,quTbl n3yyaroT 4YncrsieHHble MeToabl 6e3ycnosH0171 MWHUMU3aLUnn:
MeTOo4 NnoJIOBUHHOIO JeJsIeHUs, MeToq 30/10TOro ce4eHus, MeToq CKaHnpoBaHus, MeToabl 6e3nylOBHOl71 OAHOMepHOﬁ MWHUMU3ayunun.
Lienb nay4yeHus gucLUnInHbI

OBJ‘la,quMe OCHOBHbIMU MeTo4aMun peLlleHns 3agayd ornTtumMalsibHOro yrnpaBJsieHus, Ha4nHas oT MeTo40B MUHUMUI3aL NN d)yHKL{Ml;'I O[(HOVI
I'IepeMeHHOﬁ M 3akaH4YnBas Metogamu, rpuMeHseMbIMU 4J154 PeLleHns HEeJIMHENHbIX 3ajgaqy [{MHaMM'-IeCKOﬁ ontnMunsaynmn 60/1bLLIOK
pa3MepHOCTH, 3agqav4amMu BapnaymnoHHOro UCYNCJ/1eHUA U ONTUMaJibHOrro yripaBaieHnsa JuHaMmn4eCKnmMu 06beKTaMM.

PesynbraTbl 06y4YeHus

ON 8 CrnocobeH NpUMEHSITb Ha MPaKTUKe METOAbl ONTUMAasbHOrO ynpaBJieHWs NpY peLleHun 3ajady aBToMaTtusaumym CUCTEM
yrnpaBJ/ieHns, NpuMeHATb MatemMaTtun4dyeckne MeTofbl AJ1A aHalsin3a 06LL(VIX CBOMCTB HEJ/IMHENHbIX CUCTeM, BbIMNOJIHATb pac4yeTHble
pa6OTbI no wuncciegoBaHUNKO HeJ/IMHEeNHbIX cnuctem, rpoBoAnNTb aHasin3 N CUHTE3 He/IMHENHOW CUCTEMbI ynpaBJieHnsa C LeJslbro
NMOCTPOEeHUA MmaTteMaTn4eCcKunx MOAeﬂeﬁ.

PesynbTaTbl 06y4yeHUs N0 AUCLMUMIIMHE

npeacraB/iiTb OCHOBHbIE MNPUHLUNIMbI N MEeTOA4bI NOCTPOEHUA CUCTEM yripaBJiIeHUS.

NPUMEHATb Ha T[paKTnke MeTo4bl OlNTUMaJlbHOro ynpaBJieHUA T[pn pelleHnn 3agady aBToMatunsaunmn CuUcTeM yrnpaBJieHUSs,
marematn4yeckne Metoabl /14 aHal/in3a O6LL[MX CBOWCTB HEJIMHENHbIX CUCTEM.

BbIlMOJIHATb pac4yYeTHble pa6OTbI no wuccsieqoBaHuro HEeJINHENHbIX CUCTEM. npoBoagnTb aHasn3 U CUHTE3 HEeJIMHENHON CUCTEMBbI
ynpaBJ/ieHUs C 4eJibro NMOCTPOEHNA MaTteMaTnieCcKmnx Mogeneﬁ.

MpepekBU3NTbI

Maremartuka

MocTpekBu3uThbI

HenuHeliHbie cucTeMbl aBTOMaTUYECKOIro perynumpoBaHus

TexHoNOrMa MoHTaXka B MUKPOIJIEKTPOHUKE

Limkn aucumnnuHbl BasoBble AncUUNANHBI
Kypc 2

KonunyecTBo akaieM1yeckmx KpeauTos 3

(dopma KOHTPOSIA 3HaHWI 9K3aMeH

KpaTkoe onucaHue cogep)xaHusi AUCLUIMIIUHDI

AvecuynnnmHa  3HaKOMUT  CTYAEHTOB C COBPEMEHHbIMU MPUHUMNAMU U METofaMu  TOHKOMIEHOYHONW MUKPOIIEKTPOHUKMY,
paccmaTtpuBaeT MpUHUNMbI JEACTBUS aKTUBHbBIX M MaCCUBHbBIX TOHKOM/IEHOYHbIX 3/1eMEHTOB, MPUMEHSIEMbIX B MUKPOIJIEKTPO- U
HaHO3/1eKTPOHUKE, CMOCO6GCTBYET pPa3BUTUIO HaBbIKOB [PUMEHEHUSI [OJlyYeHHbIX 3HaHWK Ha npakTuke. PaccmaTpuBaroTcs
COBpeMeHHble porpaMMHble CpeAcTBa KOMIMOHOBKM U TPacCUMpOBKM [eYaTHbIX [1aT, CpeAacTsa A/ NPOeKTUPOBaHUS
M0JyNMPOBOAHNKOBbIX MUKPOCXEM B Pas/IMYHbIX TeXHO0rmyeckux 6asucax. OnucbiBatOTCA MyTH pPa3BUTUS U COBEPLUEHCTBOBAHUS
MUKPO3IEKTPOHHbBIX YyCTPONCTB.

Lienb nsyyeHus aucuunnunHbol

O3HaKoOMIIeHne ¢ COBPEeMEeHHbIMU MPUHLMMIaMU N METOJaMMN TOHKOMIEHOYHON MUKPOIIEKTPOHNKY, N3YHeHne NMPUHLMMOB AeACTBUA
aKTUBHbIX U NaCCUBHbIX TOHKOM/IEHOYHbIX S/IEMEHTOB, MPUMEHAEMbIX B TOHKOM/IEHOYHON MUKPOSEKTPOHUKE M pa3BUTHE HaBbIKOB
MPUMEHEHUS MOJ1yYEeHHbIX 3HaHWI Ha MpakTUKe.

PeaynbraTbl 06y4YeHus

ON 2 BnageTb pasimyHbIMu BUAaMN KOHCTPYKLMM U NPUHLMIAMUN JENCTBUS MUKPOIIEKTPOHHBIX YCTPONCTB.

ON 7 CriocobeH n3y4yaTb OCHOBHbIE MPUHLMIBI U YCTPOKCTBA AJ19 06paboTKu v nepesaym nHhopmaymm.

PesynbraTbl 06y4eHuMs No AucuunanHe

KnaccuguymposaTb MMKPOCXeMbI 10 OCHOBHbIM XapaKTepucTukam;

CnHTE3nMpoBaTb MUKPO3/IEKTPOHHbIE KOMIMOHEHTbI Pa3/IMYHOr0 Ha3Ha4yeHus;

Wcnosib3oBaTb COBpeMeHHbIe MPorpaMMHble CpefcTBa A/11 TEXHOJI0MMM MOHTa)a MUKPOSJIEKTPOHHbIX YCTPOMUCTB.

MpepekBU3NTHI

KomnbroTepHas rpaguka n ocHobl CAlP

MocTpekBu3nUTbI

MoHTax, Hanagka v aKcnyatayuusi CpefcTB U CUCTEM aBTOMAaTUKMN

HoBble MeToAbl MoaennpoBaHuUA HaHOPAa3MEPHbDbIX ANTIEKTPOHHDbIX YCTpOﬁCTB
Linkn gucumnnmHbl basoBble AUCLUMANHDI

Kypc 2

KonunyecTBo akajeMunyecknx KpeanTos 5



dopMa KOHTPOnA 3HaHUN JK3ameH

KpaTkoe onucaHue coaepXxaHusa QUCLUMAUHDI

MonekynspHbie MpoBogbl. CUIMKOHOBbIE HAHOCUTENN. KBaHTOBbIE TOYKU: OfHOIIEKTPOHHbIE TpaH3ncTopbl (SET). OfHO3NEKTPOHHbIN
TpaHaucTop SET. HaHonpoBoga. 3nekTponpoBogka . JJatunky Ha ocHoBe Si-NW .HaHOo6M031eKTpoHMKa . MarHuTHbie n MONIeKysipHble
TexHosiornn. CAD MHCTPYMEHTbI 47151 MOAENNPOBaHUS Ha MOJIEKY/ISIPHOM YPOBHE.

Lienb u3yyeHus aucuunnmHbl

lpepnonaraloT CUCTEMHbIV MOAX0H, PacCMaTpUBaIOLLMI MPOLECC MOCTPOEHUST MaTeEMaTUMYECKON MOAEIN KaK pa3BuBaioLLyrOCSs
9BOJTOLMOHHYIO NPpoLeaypy

PesynbraTbl 06y4YeHus

ON 2 Bnagetb pasinyHbiMy BUZiaMu KOHCTPYKLUUN U MPUHLMIAMU JeACTBUS MUKPOSJIEKTPOHHbIX YyCTPOUCTB.

Pe3yanaTb| o6yqe|-|m| no aucuuniuHe

lMpepekBU3NTHI

MukpoaneKTpoHuKa

MocTpekBu3nUTbI

TexHo/10rUa MOHTaXKa B MUKPO3/IEKTPOHUKE

OcHoBbl UH(HOPMALMOHHBIX NPOL,ECCOB

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kypc 2

KonunyecTBo akafieMnyeckmx KpeanTos 5

dopMa KOHTPONS 3HaHWUW JK3ameH

KpaTkoe onucaHue coaepXXxaHusa QUCLUMAUHDI

AuvcynnnnHa BkIO4aeT B cebs OCHOBHble 3Tanbl O6palyeHusi uHGOpMauuu: BOCIPUSTHE, MOArOTOBKA, Nepegaya M XpaHEeHue,
06paboTka U MUCnonb30BaHue UHGopMauun. N3ydaeT MHPOPMaLUOHHbIE CUCTEMbI U CUCTEMbI nepefayn uHgopmaumu. OCHOBHbIE
MOHATUS U onpeAeseHnsi, Buabl MHPopMauuy, Takue Kak CeMaHTUYecKasi, CUHTaKcudyeckass M nparmatmdeckas MHpopmaums.
MpeacTaBnieHbl npuMepbl UHPOPMALMOHHBIX MPOLECCOB U ABUXEHWE WHGOPMaunMu OT MCTOYHMKA K roJy4aTesito Cco BCeMu
npeo6pa3oBaHUsSIMU CUrHaa.

Llenb u3yyeHus aucuunnmHbl

V3yyeHne cTyfeHTaMu Heo6XOAMMbIX TEOPETUYECKMX OCHOB Teopuum WHGOpMauuy, METOZOB U CPeACTBOM cbopa, rnepegayn u
06paboTKN MHpOPMaLMK, 03HAKOMJIIEHUE CTYAEHTOB C OCHOBHbIMU MPOLeccamy, MPOUCXOAS=LUMMU MPU NPeobpa3oBaHnmn COOBLLEHNI
B CUrHa 1 Ux nepegade o KaHasaaMm v JIMHUSM CBSI3U;, OCBOEHME CTYAEHTaMu 06LMX BONPOCOB MOCTPOEHUS CUCTEM cOOpa, nepegayn
M 06paboTKM MHGBOPMaLMy; BbIpaboTKa MPaKTUYECKUX HaBbIKOB TEOPETMYECKOr0 M 3KCMEPUMEHTASIbHOrO UCCAeA0BaHUS TUMOBbIX
cucteM cbopa, nepesaym u 06paboTku MHGHopMaLmu.

PesynbraTbl 06y4yeHus

ON 7 Crioco6eH n3yyaTb OCHOBHbIE MPUHLMIBI U YCTPOKCTBA AJ151 06pabOTKM U nepesaym uHhopmaLmu.

PesynbraTbl 06y4eHuMs No AucuunanHe

1. 3HaeT popMbl M BUAbI NpegcTaBaeHNs MHpopmaLmn.

2. Bnageet meTogamu 06paboTKu MH(popMaLmmn B peasibHOM BPEMEHU U B PEXUME MaKeTHOM 06paboTKM.

3. OnpegensieT KoAMYecTBEHHbIE XapaKTeEPUCTUKU MHOPMaLIMM U METOAbI UX OLIEHKM

MpepekBU3NTbLI

Maremartuka

MocTpekBu3uThbI

CucTeMbl ANCMETYEPCKOro yrpaB/eHus

OcHoBbI c60opa U nepegaun uHhopmauum

Limkn aucumnnuHbl BasoBble gucuUUNANHBI
Kypc 2

KonunyecTBo akaieMnyeckmx KpeauTos 5

(dopma KOHTPOSIA 3HaHWI JK3ameH

KpaTkoe onucaHue coaep)XaHus QUCLMUIMINHDI

AvcuynnnnHa BKAOYaeT B Ce6s MOHATUS. MaTepuasibHbIfi HOCUTEsIb, CUrHaJs, napameTp CUrHasa,coobLjeHne Kak MepeHocymKa
MHGOpMaLny, MHGHOPMaLMOHHbIE yrpo3bl. M3y4aroTcs HenpepbiBHbIA CUrHas, HernpepbiBHOE coobujeHne. JUCKPETHbIA CcurHar,
ANCKpeTHoe cooblyeHne. PaccmaTpuBaroTcsi 06LMe BOMNPOCHI HAKOMUTENIbHOW CUCTEMbI M METOAbI PacrpoCTPaHEHUs U 06paboTKU
nHGopmaymn. 1o N3yyeHno ANCUNMINHBI CTYAEHTbI NPUOGPETAKOT MPaKTUYECKUE HaBbIKU TEOPETUYECKOrO M 3IKCMEPUMEHTAaIbHOIro
MPUMEHEHMSI CUCTEM KOMITJIEKCHOrro c6opa, nepegaym n 06paboTku HhopmaLmuu.

Llenb nsyyeHus guCLMNINHbLI

Yrny6neHHoe n3yyeHne BUOB CUrHasI0B, airOPUTMOB CXKaTUS U KOAUPOBaHUS MHopMaLm.

PesynbraTbl 06y4YeHus

ON 7 CriocobeH n3y4aTb OCHOBHbI€ NPUHLMIIbI M YCTPOMCTBA 4151 06paboTKMU 1 nepesayn nHhopmaymu.

PeaynbraTbl 06y4eHuMs No AucuunanHe

1. BnageeT npuHynnamMu n MetTogamum npeobpa3oBaHunsi CUrHaa0B;

2. YMmeeT npaBusibHO BbI6paTh yCTPOKCTBO NpuemMa rnepegay;

3. O6napgaet 3HaHUSIMU O6LLMX BONPOCOB MOCTPOEHUSI CUCTEM Cc60pa, nepegayn n o6paboTku nHpopmaLmu;

MpepekBU3NTbI

TexHuyeckne cpegcTBa aBToOMatusaynun n yripaBJieHUs. MaTtemaTtuka

MocTpekBusuThbI

JlokasnbHble BbIYUCTINTENIbHbIE CETU

anKﬂaﬂ,Haﬂ Teopus VIHCl)OpMaLI,VIVI
LIukn anMcumnanHbl BasoBble AUCLMMNHDI



Kypc 2
KonunuecTBo akafieMnyecknx KpeanToB 5
dopMa KOHTPONA 3HaHUN 9K3aMeH

KpaTkoe onucaHue cogep)xaHus AUCLUMIIUHDI

AuvcynnnnHa n3ydaeT OCHOBHblE TEOPETUYECKUE METOAbI U [MOHATUA 06paboTKM M HaKOMIEHUs MHGOpMauMu Ha OCHOBE
MHGOPMaLMOHHOW Teopum, 3HaKOMCTBO C OCHOBHbIMM fpoLjeccaMy Ha dTarne KoMpoBaHUs MHGOPMaLmK, a TaKxe npeobpa3oBaHus
COOO6LYEHNI B CUrHasIbl; BJageHne MeTogamu LugpoBoy 06paboTku MHGOpMaLmun, KOAUPOBaHUSI CUrHaI0B Py HaJIMyum n OTCyTCTBUU
MTOMeX v 06paTHOro KOAMPOBAHMS, a TakxKe nepegay nHHopMaLmu o KaHasaam v CETIM CBSI3MN.

Lienb usyyeHus aucumnnnmHbl

Auncuyunnnuna "MpuknagHas Teopus nHopmMauymn'" HaleseHa Ha Cre[yroLmne NoHATUS:

- U3yyeHne CTyAeHTaMU OCHOBHbIX TEOPETUYECKUX METOLOB M MOHATUI 06pabOTKM M HaKOMIEHUs MHGOPMaLuuu Ha OCHOBE
MHGOPMALMOHHO Teopuu;

- 3HaKOMCTBO CTYAEHTOB C OCHOBHbIMU MpOLECCaMy Ha 3Tarne KOAMPOBaHWS MHGOPMauuu, a Takxe rpeobpa3oBaHusl MUCEM B
CUrHasbl;

- BnageHne meTofamu LngpoBoii 06paboTku MHpOpMaLmMK, KOAUPOBaHUS M 06PATHOrO KOAMPOBAHUS, a TakxKe nepegayv uHgpopmaumm
10 KaHa1aM 1 CeTSM CBA3Y;

- Bnagetb 06L4MMM BONPOCaMuU HaKOMNUTEIbHOM CUCTEMbI U METOZaMM PacrpoCTPaHEHUS U 06PaboTKU MHGOPMaLny;

- MpnobpeTeHne npakTUYECKUX HaBbIKOB TEOPETUYECKOrO M 3KCMEPUMEHTANIbHOIO MPUMEHEHUS] CUCTEM KOMIJIEKCHOro cbopa u
nepegayun n o06paboTKu MHGopMaLn

PeaynbraTbl 06y4YeHus

ON 7 CriocobeH n3y4aTb OCHOBHbI€ MPUHLMIIBI M YCTPOMCTBA 4151 06pabOTKMU 1 nepesayn nHHopmaymu.

PesynbraTbl 06y4eHuMs No gucuunanHe

1. 3HaeT OCHOBHbIe MOHSATUA KBAHTOBaHUS U ANCKPETU3aLNN CUrHaI0B

2. Bnapeet npakTM4YeCKUMu MeToAamMm KogUpoBaHus uHpopmaymm

3. O6nafaeT npakTUYECKUMMU HaBbIKaMU TEOPETUYECKOrO U 3KCMEPUMEHTAsIbHOrO WUCCAe[0BaHUS TUMOBbIX CUCTEM C60pa,
nepegayn n 06paboTKn MHHopMaLmn.

MpepekBu3nTbI

TexHuyeckue cpejcTaa aBToMaTusaUum v ynpasnaeHusl. Matematuka

MocTpekBu3uUTbI

BecnpoBoAHbIe CUCTEMBI yripaB/eHHUs]

MNMpoBepKka CBONCTB MUKPO3JIEKTPOHHbBIX KOMMOHEHTOB M YCTPONCTB C MOMOLLbIHO UMMefaHCHOM

CMeKTpoCcKonuu.

Limkn aucumnnuHbl BasoBble aucuMnNANHbI
Kypc 2

KonunyecTBo akaieMn4eckmx KpeauTos 5

dopma KOHTPOSIA 3HaHWI 9K3ameH

KpaTkoe onucaHue cogep)xaHusi AUCLUIMIIUHDI

OcHoBbl Teopun conpoTuBseHnsi. OCHOBbI M3MeEpPeHUs uMefaHca. Koppensauyuma Mexzay Cuaoi ToKa M HamnpsbKeHus B Lensix
MepeMeHHOro Toka - TemrnepaTypbl U (hakTOPOB 3aBUCUMOCTEN KOMMOHEHTOB. AC XxapakTepuCcTUKn ANO[0B MU TPaH3UCTOPOB U APYrux
noJs1ynpoBOAHNKOBbLIX KOMITOHEHTOB. AHanns3 HaHoC/1051 Ha noJ1ynpoBOAHNKAX.

Llenb nsyyeHus AUCLMNINHbI

M3y'~MTb crnoco6bl u MeToAbl noJsiy4eHuns MMI'IeAaHCHOﬁ ClreKTpocKonnn A1 rnpoBepKn CBOWCTB MUWKPO3JIEKTPOHHbIX KOMITOHEHTOB U
YCTPOUCTB

PesynbraTbl 06y4YeHus

ON 2 Bnagetb pas/inyHbIMU BUAaMU KOHCTPYKLUUU U NPUHUMNTaMU AEACTBUS MUKPOSJIEKTPOHHbIX YCTPOUICTB.

PeaynbraTbl 06y4eHuMs No AucumunanHe

Kl‘laCCMd)ML(MpOBaTb d)aKTOpr 3aBUCUMOCTEN KOMIMOHEHTOB B OJIEKTPNYECKUX Liersax rnepeMeHHOro Toka

Vcnonb3oBaTh M3yYeHHbIE CrIOCO6bI NMPyY ONpeaeseHnn GakTopoB 1 CBOKMCTB B LIENSIX MEPEMEHHOMO TOKa

MpepekBU3NTbI

MukpoanekTpoHuka

MocTpekBusuThbl

npOI'paMMMpyeMble Jlorn4yeckmne KOHTposiepbl

I'IporpaMMHoe obecneyeHue MUKPOKOHTpPOJ11epOB U NPOMbIWIJIEHHbIX KOHTPOJ1J1epoB

Limkn ancumnnuHbl BasoBble ancunMnAnHbI
Kypc 2

KonnyecTBo akaieMm4yeckmx KpeauTos 5

dopMa KOHTPONA 3HaHUN JkK3ameH

KpaTkoe onucaHue coaep)xaHusa QUCLUMIUHDI

HAucuymnnnHa HanpaBieHa Ha u3yyeHne 6a30BbIX OCHOB MPOrPaMMHOIO 06ECreYeHnsl POMbILLIEHHbIX KOHTPOJIJIEPOB U
MUKPOKOHTPOJ1/1IEPOB, UX POrpamMMUPOBaHUS B YC/TIOBUSIX MPOU3BOACTBA U SKCITyaTaluu.

PaccmatpuBaroTcs 06lyme BOMPOChbl O crocobax MporpaMMUpoOBaHus, O Cpefax nporpaMMMpPOBaHUs, CUHTAKcUce cTaHzapTa
M3K-61131/3. U3y4aroTcsi BO3MOXHOCTY MPUMEHEHNS MPOMbILLIEHHbIX KOHTposiepoB ¢upm Owen, Siemens, Delta Electronics,
National Instruments u MMKPOKOHTPOJ1/1IEPOB B CUCTEMAaxX aBTOMaTUYECKOI0 yrpaB/eHUs IPOU3BOACTBA.

Cnieynguka npumMeHeHns rMbKo rnepeHacTpanBaeMbiX TEXHUYECKMX CPEACTB B CUCTEMaX aBTOMaTU3aLuu.

Lienb u3yyeHus aucuunnmHbl

OcBoeHne 6a30BOr0 M MPUKAA[HOIO MPOrpaMMHOro 06ecreqyeHnss MUKPOKOHTPOJSIIEPOB M MPOMbILLIEHHbIX KOHTPOJI/IEPOB,
crieynasbHbIX 3bIKOB IPOrPaMMUPOBaHUS, CPEACTB M METOAO0B NMPOrpaMmMmMpoBaHus



PesynbraTbl 06y4YeHus

ON 4 Paspa6artbiBaTb anroputMbl paboTbi U MPOrpaMMHOro 06ecrneyeHnss MUKPOKOHTPOJIZIEPOB B CUCTEMAaX yripaBrieHus.
PesynbTaTbl 06y4yeHUs N0 AUCLMUMIIMHE

OnucbiBaTb OCHOBHbIE TEPMUHbI N NMOHATUA NMPOMbILLJIEHHbIX KOHTPOJ1J1epOB U MUKPOKOHTPOJ1/1ePOB

KnaccuguympoBatb s13bIKy MporpaMMmpoBaHus ctaHgapTa MOK-61131/3

JleMoHCcTpupoBaThb HaBbiKM PaboTbl B cpefiax MporpaMmMmupoBaHus MPOMBbILLIEHHbBIX KOHTPOJIIEPOB U MUKPOKOHTPOJ/I1EPOB
MpepekBn3nTbI

MuKpoanekTpoHuka

MocTpekBM3uUTbI

lpoMmbiLLIeHHbIe KOHTPOIEPbI

NHTepdelicbl po60TOTEXHUYECKUX CUCTEM

Linkn gucumnnmHbl Mpodunupyrowme AUCUUNINHbI
Kypc 2

KonuuecTBo akafieMnyecknx KpeanToB 5

dopMa KOHTPONA 3HaHUN 9K3aMeH

KpaTkoe onucaHue cogep)xaHus AUCLMUIMIIUHDI

AuvcuynnnnHa BKAOYaeT OCHOBHbIE BOMPOCHI M MPUHLMIbI B 061aCTu pa3paboTKy MHTEPGECOB PO6OTOTEXHUYECKUX CUCTEM.
OCO6EHHOCTU CTaH[apTHOro WHTepgelica, cTeka, MPOTOKOI0B, COBMECTUMOCTb M MPUHUMI OpraHn3aumns MHTEPGECOB, PexXUMbI
paboTbl MHTEpgesicoB M crnocobbl 06MeHa uHpopMaumen Mexay ycTposicTBamMu. PaccmaTpuBarOTCS YPOBHU CUMHaIoB U
6biCTpOZENCTBME NMPU O6MEHE MHBOPMaLMEH, ST1EKTPUYECKas OpraHu3aLms MHTeP@EcoB u Nocie[0BaTe/IbHOCTb COrIacoBaHuM.
Cneymneuka paspaboTKku 1 opraHm3daymm paboTbl MHTEPGENCOB PO6OTOTEXHNYECKUX CUCTEM.

Ll,eﬂb U3y4yeHuna gucumnninHbl

AABAAETCA yrny6neHne 3HaHui obyyaroLmxcsl B 061aCT¥ MOHTaXa, HaCTPOWKM U KCIayaTaummu pasindHbix BUAOB MHTePQEeNcoB CBA3M,
UCMO/Ib3YeMbIX B COBPEMEHHbIX CUCTEMax yrnpaBJieHUs;, u3yyeHne (pu3ndYeckowm, JIOrm4yeckon n MHGHOPMaLMOHHOM cocTaBstoLen
MPOBOAHBIX N 6ECNPOBOAHbIX OOLENPOMBILLIEHHbIX U CrieLnann3npoBaHHbIX UHTEPERcoB.

PesynbraTbl 06y4eHus

ON 10 Bnagetb MeTogamu pa3paboTku pO60TOTEXHUYECKUX CUCTEM yripaB/IEHUSI.

PeaynbraTbl 06y4eHuMs No AucuunanHe

OnucbiBaTh OCHOBHbIE TEPMUHbBI M MOHSATUSI UHTEPENCOB PO6OTOTEXHUYECKMX CUCTEM

KnaccuguympoBaTtb crocobbl 06MeHa MHGHOPMaLMe Mexay ycTpoiicTBamm

JleMOHCTpMpoBaTh HaBbIKM OpraHu3aLmm u HaCTPOVKU PEXXMMOB paboTbl MHTEP(elicoB

MpepekBU3NTbI

CucteMbl onNTUMasbHOro yrnpaBiaeHns

MocTpekBusuThbI

lpoekTupoBaHne aBTOMaTU3NPOBaHHbIX CUCTEM

Paspa6oTka nosib3oBaTe/IbCKUX UHTEpGeicoB

Limkn aucumnnuHbl Mpodunupytome gucLUNAnHbI
Kypc 2

KonunyecTBo akafeMn4yeckmx KpeauTos 5

dopMa KOHTPONA 3HaHUN 9K3ameH

KpaTKoe onuncaHue cogepXxaHna gucuunyiuHbl

U3ydyeHne ancynnanHbl o3BOSIUT Yriy6uTb 3HaHUA CTYAEHTOB B 061aCTy pa3paboTKu, HaCTPOMKM M dKCrIyaTaLmm Mosib30BaTes1bCKuX
MHTepgesicos.

PaccmaTtpuBaeTcsi cBoyicTBa M npaBuia cosfjaHns uHTepgerica, xapakTepucTuka 4YesoBeka — orepaTopa, ncuxopusnonorndyeckme
XapakTepuCcTUKN onepaTopoB. M3yyaeTcsa nNpuHLMN «06paTHOM CBSA3U» U NPOCTOTa MHTepgerica, eCTECTBEHHOCTb M COr1acoBaHHOCTb
nHTeperica. Boripocbkl 0 cpaBHEHUM paboTbl U XapaKTEPUCTUK N3BECTHbLIX MPOMBbILLIEHHbIX MHTEP@ENCOB.

Crieynuka pusnyeckomt, 10rm4eckon n HYOPMaLMOHHONM COCTaBJISIOLLEN 0/1b30BaTeIbCKUX MHTEPHENCOB.

Lienb u3yuyeHus aucuunnmHbl

Yrny6neHue 3HaHuii obyJyaroLmnxcs B 061acTi pa3paboTKu, HACTPOMKN U 3KCMJyaTaluu 1o/1b30BaTe/IbCKUX UHTEp(ericos; n3yyeHune
n3nyecKon, 10rn4ecKoi u MHPOPMaLMOHHON COCTaBJIAIOLLEN 10/1b30BaTe/IbCKUX MHTepericoB

PeaynbraTbl 06y4YeHus

ON 7 CriocobeH n3y4aTb OCHOBHbI€ NPUHLMIIBI M YCTPOMCTBA 4151 06pabOTKU 1 nepesayn nHHopmaymu.

Pe3yanaTb| o6yqe|-wm no aucuuniuHe

OnucbiBaTh OCHOBHbIE MOHATUSA U TEPMUHBI M10/1b30BaTEIbCKMX MHTEPDeicoB

VpeHTuguympoBaTh N3BECTHbIE MPOMbILLIIEHHbIE MHTEPQECHI N UX CBOKCTBA

JeMoHCcTpupoBaTh HaBbIKM Pa3paboTKu 101b30BaTe/IbCKUX MHTEPEecoB

MpepekBU3NTHI

CucteMbl oNTUMasIbHOro ynpasJ/ieHuns

MocTpekBu3uUTbI

lpoekTupoBaHne aBTOMaTN3NPOBaHHbIX CUCTEM

CucteMbl nepefayum gaHHbIX U uHTepdencobl CAu'y

Linkn gucumnnmHbl Mpodunupytowme AMCUUNANHbI
Kypc 2

KonunyecTBo akafeMunyecknx KpeanTos 5

dopMa KOHTPONSA 3HaHWUW Jk3ameH

KpaTkoe onucaHue coaep)XaHus AUCLMMJIUHDI



Msyqume AncyunrsinHbl rno3BoOJINT yI'J'Iy6MTb 3HaHuA O6y‘-IaI-OLLlVIXCﬂ B o6nactu MOHTAaX)Ka, HaCTpOVIKM n 3Kcrutyataymnn passinyHbiX
BuAoB MHTepd)eﬁCOB CBA3U, UCINOJIb3yeMbiX B COBPEMEHHbIX CUCTEMaXxX yrpaBJ/ieHUS. PaCCManMBaeTCFI d)MSM'-IeCKaFI, Jiorm4yeckasa n
MH(OPMaLMOHHAs COCTaBJ/ISIOLUME MPOBOAHbBIX W GECNPOBOAHLIX MPOMbILLIEHHbBIX W CrHeLnaan3npoBaHHbIX WHTEP(ECcoB.
PaccmatpuBaroTCs NPUHLMIBI OpraHn3aumnm u GyHKLUMOHUPOBaHUS MHTEPENCOB B COBPEMEHHBIX cucTeMax ynpasseHus. Cneynguka
MPOEKTUPOBaHUA M Pa3paboTKu MHTEPENCOB npuemMa-nepesayyn CUrHaaoB B CUCTEMaX yrpaBIeHNS.

Lienb usyyeHuss AUCUUNAUHDI

Llel'lbl-o ANCUnrsinHbl sIBsieTcsA o6yqulAe MeTogaM rMNpPpoeKTUpoBaHUA [10J1b30BaTeSIbCKUX MHTepd)eﬁCOB CUCTeM aBTOMaTn4yeckoro
ynpaBJ/ieHUs, oCBOeHUe MNpuHUnnoB opraHunsaymn v d)yHKL{MOHMpOBaHMFI nporpaMmMHoO- annaparHbiX MHTepd)elZCOB B COBPEeMEeHHbIX
MHd)OpMaL{MOHHbIX cucrtemMax

PesynbraTbl 06y4YeHus

ON 7 CnocobeH n3y4yaTb OCHOBHbIE MPUHLMNIbI M YCTPOWUCTBA A4J11 06paboTKu 1 nepegayn nHpopmaymu.

PeaynbraTbl 06y4eHuMs No AucuunanHe

KnaccuguumpoBatb BuAbI MHTEP(HENCOB M CrOCO6bl nepesayy JaHHbIX

,ﬂeMOHCTpMpOBaTb HaBbIKN pa6OTbI C OCHOBHbIMMU MPOMbILLJIEHHbIMU W crieynasin3anpoBaHHbIMU MHTequeVlC&MM

OnpefesnsiTb OCHOBHbIE XapaKTeEPUCTUKU PYHKLMOHMPOBaHUSI UHTepelicoB

MpepekBU3NTbI

MeTO,qu ornTumMusaymnn yripaBJieHns TexHoJs10rm4ecKkumMm riporjeccamm

MocTpekBu3uThbI

npoeKTMpOBaHMe CUCTeM aBTOMATUKUN U TeJleMeXaHUKn

Cuctembl AncneT4yepcKkoro yrnpapsieHusa

Linkn gucumnnumHbl basoBble AUCLUMANHDI

Kypc 3

KonunuecTtBo akafemMnyecknx KpeanTos 5

dopma KOHTPONA 3HAHUI 3K3aMeH U KypcoBasi paboTa/npoeKT

KpaTkoe onucaHue coaepXxaHusa QUCLUMIUHDI

AucuynnnnHa BKAOYaeT u3yyeHnme nporpaMMHbIX KOMITIEKCOB MPOMbILLIIEHHbIX KOHTPOJIIEPOB, U3y4YeHMe NMPUHLUIMIOB MOCTPOEHUS
(YHKUMOHMPOBaHUSI MUKPOMpPOLieccopa, Kak a/IeMeHTa CUCTeMbI AucreTyepusauymm, GopmMupoBaHne 3HaHUA NPUHLMNOB LUNPPOBbIX
cuCTeM yrnpaBJrieHWs], MoKa3blBaeT BO3MOXHOCTU MPUMEHEHUSI CUCTEM AucrieTyepu3aunm B cucTeMax aBToMaTu3auuy, oBaafeHun
HaBbIKOB POEKTUPOBaHUS aBTOMAaTM3UPOBaHHbIX CUCTEM AucreTyepusaymu. M3yyaeT BOMPOChI, CBA3aHHble C fA3bIKaMu u
cpeAcTBamm pa3paboTKu cUCTEM aucneTyepusanmnm, coepemeHHble SCADA n MES— cuctemsi.

Llenb u3yuyeHus aucuunnmHbl

N3yunTb crnocobbl B3anMOZENCTBUS COBPEMEHHOIO 060pyA0BaHUS MPOMbILLIEHHONW aBTOMaTU3aLmy, BXOGSALIEr0 B COCTaB C/IOXHOM
nepapxmyeckor aBTOMAaTU3UPOBAHHOW CUCTEMbI YMPaBIEHUS TEXHOJIOMMYECKMMM rpoLeccaMy, W3yYnTb TUIOBbIE KJ1acchbl
MPUKIa[HOMO MPOrpaMMHOrO O6ECrEYEHUS] CUCTEM YrpaB/IeHUs; MPUOBPECTU MPaKTUYECKUe HaBbiku rnporpammuposanus [1J1K
cornacHo ctaHgapty M9K 61131

PesynbTaTbl 06y4yeHus

ON 6 CriocobeH n3y4aTb OCHOBHbIE MPUHLMIIBI U METOAbI MOCTPOEHUSI CUCTEM YrpPaBJIeHUS.

PesynbTaTbl 06y4yeHuUs N0 AUCLMUMIIMHE

MpeacTaBnATb CTPYKTYpPy CUCTEM AMCNETYEPCKOro yrpaBeHNs

lNpumeHsTb 6a30Bble HaBblKW Pa3paboTKM NPOEKTa CUCTEMbI ANCIIETYEPCKOro yrpaB/ieHus

MpepekBU3UTDI

OCHOBbI MHHOPMAaLMOHHBIX MPOLIECCOB

MocTpekBu3uTbI

lporpaMMHO-TEXHUYECKNE KOMIJIEKCHI YIIPaBieHUs

MeToabl ynpassieHUA UHTeNNeKTyaJibHbiIMM CUCTEMaMU

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kypc 3

KonunuecTBo akafieMnyecknx KpeanToB 5

dopMa KOHTPONA 3HaHUN 9K3aMeH

KpaTkoe onucaHue cogep>kaHusa AUCLUMJIUHDI

JucunnanHa nsyyaet npuHLUMNbl M METOAbI MOCTPOEHUS CUCTEM YrpaB/ieHUsl TeXHUYECKMM OGbEKTOM Ha OCHOBE MeTofa Teopum
MCKYCCTBEHHOIO UHTE/IIEKTa U COBPEMEHHbBIX MPOrpaMMHO- TEXHUYECKMX CPeACTB. PaccMaTpuBaroTcsi TBOPYECKME U NPaKTUYECKue
OCHOBbI B 06/1aCTU MPOEKTUPOBAHUS W CO3[AHWUS WHTENNEKTyasnbHbIX CUCTeM, 6a30Bble anropuTMbl OBYYeHUsI M annapaTHo-
fporpaMMHbie CPeACcTBa M METOAbI Peann3aLn UCKYCCTBEHHbIX HEMPOHHBIX CeTel N HeYETKOM JOrnKM.

Crieunguka MpPoeKTUPOBaHNA W paspaboTKa WHTENNEKTyanbHbIX CUCTEM JAJis  yrpaBfieHUs TeXHUYECKUMMU CcucTeMamu u
TEXHOJIOrMYECKUMM NPOLIeCCaMM.

Lienb usyyeHus AUCLUMINHDBI

n3yyaroTca npuHUnribl N Metohbl TNOCTPOEHUA CUCTeEM yripaBJ/ieHUA TeXHUYEeCKUM 06bEeKTOM Ha OCHOBEe MeTofoB Teopun
MCKYCCTBEHHOIO UHTE/IEKTa U COBPEMEHHbIX MPOrPaMMHO-TEXHUYECKUX CPEACTB

PesynbraTbl 06y4YeHus

ON 9 CnocobeH MpUMEHsITb MOJlydeHHbIE 3HaHWUS K PELIeHUI0 BOMPOCOB Bbl6Opa M BHEAPEHUS KOPropaTUBHbLIX CUCTEM U
MHMOPMALMOHHbIX TEXHONOM Ml 4715 PeLeHns 3afay yrpasieHns], IPOeKTUPOBaTb U pa3pabaTbiBaTh MHTENIEKTyabHbIe CUCTEMbI A1
yrpaBfeHNsi TEXHUYECKUMM CUCTEMAMMU M TEXHONOrMYECKUMM MpoLeccamMu, 06y4aTb UCKYCCTBEHHbIE HEPOHHbIE CETH, MPUMEHSATh
fporpaMMHbIe 1 anfnapaTHble METOAbI peann3aLmm UCKYCCTBEHHbIX HEDOHHbIX CETel U HEYETKUX alrOpUTMOB yrpaBieHus.
PesynbraTbl 06y4eHMs No AUCLMNIIMHE

OnmnchbiBaTh OCHOBHbIE METOAbI M MPUHLIMIBI TOCTPOEHUS CUCTEM yrpaB/ieHns Ha 6a3e UCKYCCTBEHHOro MHTeseKTa

BbISiBISITE OCHOBHbIE METOAbI POEKTUPOBAHNS N CO3AaHNA UHTENNEKTYanbHbIX CUCTEM

JleMOHCTpMpoBaThL HaBbIKM MPOEKTUPOBAHMS annapaTHO-NPOrpaMMHOro 06ecredeHns MHTENEKTyaabHbIX CUCTEM



MpepekBU3NTbI

PaspaboTKa rosib30BaTesIbCKux HTepeiicos

MocTpekBusuThbI

npOGKTI/IpOBaHMe CUCTEM Ha OCHOBe rporpaMmMupyemMbix J1I0rM4eCKnX MHTerpasibHbiXx cxemM

MukpokoHTponnepsbi PIC

Limkn ancumnnuHbl BasoBble gncumMnAnHbI
Kypc 3

KonunyecTBo akaieMmyeckmx KpeauTos 5

dopMa KOHTPOnA 3HaHUN 9K3ameH

KpaTkoe onucaHue cofiep)xaHusi AUCLUMNIIUHDI

B avcuyunavHe paccMaTpuUBaroTCs OCHOBHbIE BOMPOCHI M MPUHUMIIBI apXUTEKTYPbl M COCTaBa MUKPOKOHTPOJI/IEPOB. PaccmaTpuBaroTcs
OCHOBHasl TepPMUHOJI0M1si MUKPOKOHTPOJI/IEPOB, CETEBON KOMIMIEKC MUKPOKOHTPOJIIEPOB, BUAbI MHTEP(ENiCOB A1 nepefay JaHHbIX.
UsyyaroTcss MeToabl M Croco6bl MPOrpaMMUpPOBaHUS MUKPOKOHTPOJIJIEPOB, M 06/1aCTU UX MPUMEHEHUS, KOHTYPbl YrpaB/ieHUs
06beKTaMy TeXHOJIOrMYecKoro npouecca. Cneynguxa AMCUNNINHBI onpesesieHne crnoco6oB M cpej MporpamMMmUpPOBaHus, BapuaHTbl
KOMIMOHOBKM CMCTEM aBTOMaTUYECKOro yrpaBsieHusi Ha 6a3e MUKPOKOHTPOJIIIEPOB.

Lienb u3yyeHus aucuunnmHbl

N3yunTb apxuTeKTypy M COCTaB TUMOBbIX CEPUI MPOMbILLIEHHbIX KOHTPOJIIEPOB, MPUOGPECTU MPaKTUYECKUe HaBblKW B
MCMO/Ib30BaHUM MPOMBbILLIEHHbBIX KOHTPOJI/IEPOB B peanu3aluy TUMOBbIX CPEACTB TEXHOIOMMYECKOr0 KOHTPOIS U yripaBieHusI.
PesynbraTbl 06y4YeHus

ON 4 Pa3pa6aTbiBaTb afiropuTMbl pa6oTbl U MPOrPaMMHOI0 06ecreyeHnss MUKPOKOHTPOJIZIEPOB B CUCTEMAX yrpaBJIEHUSI.
PesynbraTbl 06y4eHuMs No AucuunanHe

lpefcTaBnAaTb apxXuTeKTypy M HazHavyeHme PIC KOHTposiepos.

MpuMeHsITb 6a30Bble HaBbIKM PA6OTbI C MPOMBILLAEHHBIMUA MUKPOKOHTPOIIEPHBIMU CETSIMM.

MpepekBU3NTHI

MporpamMmHoe o6ecriedyeHne MUKPOKOHTPOJIIIEPOB U MPOMbILLIEHHbIX KOHTPOJIIEPOB

MocTpekBu3nUTbI

MpoekTupoBaHne aBTOMaTU3UPOBaHHbIX CUCTEM

OCHOBbI NPOrpaMMMUPOBaHUSA MOBGUIIbHBIX CUCTEM

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kypc 3

KonunyecTBo akafeMmyeckmx KpeanTos 5

dopMa KOHTPONA 3HaHWUI JkK3ameH

KpaTkoe onucaHue cogep)xaHusi AUCLUIMIIUHDI

ﬂMCL{MI‘IﬂMHa BKJ/1lO4YaeT OCHOBHble BOMPOCbl U MNPUHUNMNbI NporpaMmMunpoBaHuns MOGU/IbHBIX CUCTEM Ha OCHOBE OI'lepaL{MOHHOI;'I
cuctembi Android AJ1 CUCTEM aBTOMaTU4YeCKOro yripaBJ/ieHUA.

O3HaKoMJ1eHne ¢ OCHOBHbIMU Bungamu I'IpMJ'IO)KeHMﬁ Ha OI'IepaL[MOHHOﬁ cucreme Android, N OCHOBHbIMW KOMIMOHEHTAMHN 6M6ﬂMOTeK, nx
6630naCHOCTb, apPXNTEKTypa, NPUMEHEHNE NX B CUCTEMaX aBTOMaTU4eCKOro yrnpaBJieHUA.

Cneuwd)wKa pa6OTbI C MOOGWIbHBbIMU CcUCTEMaMU U NMPUIOXKEHNsAsMN Ha OCHOBE OI'IepaL{MOHHOﬁ cuctembl Android B cuctemax
aBTOMaTN4eCKOro yripaBJ/ieHUA.

Lienb nsyyeHmsa gMcUUnInHbI

Vl3yLIMTb criocobnbl n MeToAbl nporpaMmMnpoBaHna MOOGU/IbHbIX CUCTEM AJ19 X rIpuMeHeHns B CUCTeMax aBToMaTtunsayumm

PesynbraTbl 06y4YeHus

ON 9 CriocobeH npUMEHSITb [MOJYYEHHbIE 3HAHUS K PELUEHUI0 BOMPOCOB Bbl6Opa M BHEAPEHUS KOPMOPaTUBHLIX CUCTEM U
MHGOPMaLMOHHbIX TEXHOIOMWUIA A1 PELLUEeHNUs 3a4aY yrpaBJieHus], MPOEKTMPOBAaTh N pa3pabaTbiBaTb MHTE/NIEKTYaslbHble CUCTEMbI AJ1S1
ynpaBJ/ieHUs TeXHN4YeCKNUMnN cncrteMamm U TeXHOJIOrM4eCKUMU ripoLeccamu, O6yanb NCKYCCTBEHHbIe HeﬁpOHHble ceTn, NPUMeHATb
nporpamMmMHbie 1 arinapatHble MeTo4bl peasin3aynmn NCKyCCTBEHHbIX Hel}?pOHHbIX ceTenl U HeYeTKnX aJiroputMoB yripaBJ/ieHUA.
PesynbraTbl 06y4eHuMs No AucuunanHe

OnucbiBaTb OCHOBHbIE BUAbI MOGBU/IbHbIX CUCTEM

Knaccudmuwposarb OCHOBHbIe 6M6/INOTEKMN HeO6XO/.1MMbIe AJ1d4 nporpaMMunpoBaHuns MO6UJIbHBIX CUCTEM

,ﬂeMOHCTpMpOBaTb 3HaHuA 6a30BOro CMHTaKcuca nporpaMmmMmupoBaHuns MOGU/IbHbBIX CUCTEM U pa3pa6OTKM MOGU/IbHbBIX I'lprlO)KeHMﬁ
MpepekBU3NTbI

MHd)OpMaL[MOHHO-KOMMyHMKaL(MOHHbIe TeXHoJsi0rMn

MocTpekBu3nTbI

anIMeHeHMe MOGU/IbHbIX CUCTEM AJ11 yAaJIeHHOro yripaBJ/ieHns

anKﬂaAHoe nporpamMmmMmHoe obecneyeHune cuctemMm ynpaBJieHUusA

Limkn aucumnnuHbl basoBble gncumnanHbI

Kypc 3

KonunuecTtBo akafeMnyecknx KpeanToB 5

dopMa KOHTPONA 3HaHUN 9K3aMeH U KypcoBas paboTa/npoeKkT

KpaTkoe onucaHue coaep)XXaHusa QUCLMUIMINHDI

N3yyeHne AWCUMNINHBI 03BOSUT O3HAKOMMUTbCSI C OCHOBaMu paboTbl C MPUKAAAHLIMU MPOrPaMMHbIMKU  cpeacTBaMu AJis
nporpammumpoBaHusi cuctem ACY TI1. PaccmatpuBaroTcsi TunoBble CTpykTypbl ACY Ha 6a3e SCADA cucTeM, OCHOBHble (yHKUUU
A3bIKOB nporpammupoBanus FBD, IL, ST. 3yyaroTcsi 0CHOBHbIe 6UM6IMOTEKM 3bIKOB nporpammupoBanus /1K, criocobbl opraHn3aymm
CBSI3N MEXAY OTAesbHbIMU anemeHTamu ACY TI1. Cneunguka ancymnivHbl npuobpeTeHne HaBblKOB rporpammmpoBanus /1K B
cocTtaBe CTpykTypbl ACY Tl Ha 6aze SCADA cuctem.

Llenb nsyyeHus guCLMNINHbI



-U3YYUTb TUMOBbLIE KJ1aCChl MPUKIALHOIr0 NPOrpaMMHOIr0 06eCreYeHns1 CUCTEM yripaBeHUS;

-NPUOBPECTH NPaKTUYECKNE HaBbIku NporpammmpoBanus MJ1K cornacHo ctaHgapTy MOK 61131;

-U3y4YnUTb Cr1ocobbl B3aMMOZENCTBUS COBPEMEHHOIO 060PYAOBaHNS MPOMbILLIEHHONW aBTOMaTU3aLnm, BXOAALLEro B COCTaB C/IOXHOM
nepapxm4yecKor aBToMaTM3nNPOBaHHON CUCTEMbI YIIPaBAEHNUS TEXHOJIOrMYECKUMU poLjeccamu;

-UMEeTb MpeACTaB/IEHNE O TEHAEHUNAX Pa3BUTUS COBPEMEHHOIO MPOMBILLIEHHOMO MPOrpaMMHOro 06ecreqyeHnss U COOTBETCTBYHOLUMX
CUCTeM yrnpaBJ/ieHUs], a TaKxe crocobax mx nporpaMmmMmpoBaHus.

PesynbraTbl 06y4eHus

ON 6 CriocobeH n3y4yaTb OCHOBHbIE MPUHLMIIBI U METOAbI MOCTPOEHUSI CUCTEM YrPaBJIEHUS.

PesynbraTbl 06y4eHus No gucuunanHe

lpeactansatb cTpykTypy SCADA cuctem.

lpumeHaTb 6a30Bble HaBblKU PaboTbl C MPUKAaAHbIM MPOrpaMMHbIM 06eCcrieYeHNeM CUCTEM yripaB/IeHNs

MpepekBU3NTbI

Cuctembi nepegayv gaHHbIX v nHTepgericbl CAun Y

MocTpekBu3uThbI

VHpopMaLmMoHHO-ynpaBAsitoLme CUCTEMbI

MporpamMupoBaHMe MOGUbHbIX NPUIIOXKEHUI Ha Java

Limkn ancumnnuHbl BasoBble AncUUNANHBI
Kypc 3

KonunyecTBo akaieMnyeckmx KpeauTos 5

(dopma KOHTPOJIA 3HaHWI 9K3aMeH

KpaTkoe onucaHue cogep)xaHusi AUCLUIMIIUHDI

AvecynnnnHa BKIKOYaeT OCHOBHbIE BOMPOCHI M MPUHUMMbI B 061aCTH pa3paboTKu MOGUIbHBIX NPUIOXKEHUA Ha Java A1 cuctem
aBTOMAaTUYeCKOro yrpaBrieHUs.

O3HaKOMJIEHME C OCHOBHbIMMU MOHATUAMM Java u ero otimumnsmm ¢ C++, 0CHOBbI pa3paboTKu NPUIOXeHni Java, pabota ¢ 0CHOBHbIMU
6ubmoTekamMu u nHTepgericamu 471 06MeHa gaHHbIMU, Cr1oco6bl pa3paboTKu rpapuyeckoro MHTepgerica.

Cneynguka paboTbl C MOGUIbHBIMU CUCTEMaMMU U TPUIOXKEHUAMU Ha OCHOBE OMepaLuoHHON CcuCTeMbl Java B cucTemMax
aBTOMaTUYECKOro yrpaB/leHuUs.

Llenb nsyyeHus AUCLMNINHDI

OcBoeHus ancunnanHel «llporpaMmmpoBaHne MOBUIIbHbIX MPUIOXEHNI Ha Java» ABJISIETCA: 0B1afjeHne COBPEMEHHbIMU MOHATUAMM 1
crocobamu HanncaHus MporpamMm Ha Ai3bike C#, Heo6x04UMbIMU B MPOeCcCnoHaibHOM NPaKTUYeCKON [esiTe/IbHOCTH

PeaynbraTbl 06y4YeHus

ON 9 CriocobeH NPUMEHSATb MONYYEHHbIE 3HAaHUS K PELUEHWUHO BOMPOCOB Bbl6Opa M BHEAPEHUS KOPOPaTUBHBIX CUCTEM U
MHGOPMaLMOHHbIX TEXHOIOMMIA AJ151 PELLUEHUS 3ajay yrnpaBJ/ieHus], MPOEKTUPOBaTh M pa3pabaTbiBaTb MHTENITIEKTYaslbHbIE CUCTEMBbI 4151
ynpaB/ieHNs1 TEXHUYECKMMU CUCTEMaMM U TEXHOJOTMYECKMMMU MpoLeccamy, obyyaTb UCKYCCTBEHHbIE HEMPOHHbIE CETH, MPUMEHSATD
nporpaMMHbIe U annapaTHble METOAbI peann3alymm UCKYCCTBEHHbIX HEMPOHHbIX CETel U HEYETKUX allrOPUTMOB yripaB/IeHUs.
Pe3yanaTb| o6yqe|-|m| no AaucuuniuHe

MpescTaBiATL OCHOBHbIE TEPMUHbI IPOrPaMMUPOBaHNS MOBUIIbHbIX CUCTEM Ha 3bike Java

UneHTu@uymnpoBaTh pasimyna pa3paboTKn MOOUIbHbIX MPUIIOXKEHNI Ha A3bikax Java u C++

lpuMeHATb OCHOBHbIE 6UBINOTEKU, MHTEPENCHI M MPOTOKO/IbI /151 pa3paboTKM MOGUIIbHbIX MPUTOXKEHWI Ha A3biKe Java
MpepekBU3NTHI

NHpopMaymnoHHO-KOMMYHUKaLMOHHbIE TeXHOI0rnm

MocTpekBu3UTbLI

YpaneHHoe ynpasseHune nnatgpopmosi Arduino

MporpaMmmupoBaHue MO6UIIbHbIX YCTPOUCTB

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kypc 3

KonunyecTBo akafeMunyecknx KpeanTos 5

dopMa KOHTPONSA 3HaHWUN Jk3ameH

KpaTkoe onucaHue cogep)xaHusi AUCLMUIMIIUHDI

,ﬂMCL{MI‘IﬂMHa BKJIlO4YaeT OCHOBHble BOIPOCbI N NpuUHUNribl B o6sactn pa6OTbl MOGBUIIbHbIX yCTpOVICTB Ans pa6OTbI B cucremax
aBTOMaTN4eCKoro yripaBJ/ieHUA.

O3HKOMJIEHNE C OCHOBHbIM pa3HO06pa3nemM MO6USIbHbIX YCTPOKCTB, MHCTPYMEHTA/IbHbIX CPeS Pa3paboTKM NPUIIOXKEHNH, annapaTHble
n nporpaMmmHblie BO3ZMOXHOCTH MOGUJIbHBIX yCTpOl71CTB, C OCHOBHbIMW 6U6/IMOTEKAMMN MOBUIIbHBIX yCTpOﬁCTB.

Cneymngpuka paboTbl ¢ OCHOBHbIMU BUAAMU MOGUSIbHBIX YCTPOUCTB M NPOrPaMMHbIX 060/104eK 4151 MPOrpaMMUPOBaHNS MOBUIIbHbIX
yCTpOl71CTB B CnMCTeMax aBToMaTtn4eCcKoro yripaBJiIeHUA.

Lienb usyyeHma gMCLUUNINHDI

03HaKOMUTLCS C 0OCOBEHHOCTAMM M CrIOCO6aMu MPOrpaMmMmUpoBaHnsi MOGUIIbHbIX YCTPOUCTB

PesynbraTbl 06y4yeHus

ON 9 CnocobeH NPUMEHATb [10Jly4eHHble 3HaHUA K pPeLleHno BOINpoCcoB Bbl60pa n BHe[peHnsa KopropaTuBHbIX CUCTEM U
MHd)OpMaL{MOHHbIX TEXHOJI0rnM AJ14 pelleHns 3agad yripaBJ/ieHUs, NpoeKTnpoBaTtb U pa3pa6aTbIBaTb UHTeNIeKTyalslbHble CUCTEMbI 4J1A
ynpaBJ/ieHUss TeXHN4YeCKUMnN cucrteMamm U TeXHOJIOrM4eCKUMuU ripoLeccamu, o6yanb NUCKYCCTBEHHbIe HeﬁpOHHble ceTn, NPUMeHATb
nporpamMmmHbie n arinapatHble MeTo4bl peasin3aynmn NCKyCCTBEHHbIX Hel}ipOHHbIX ceTel U HeYeTKnx aJiroputMoB yripaBJ/ieHUA.
PeaynbraTbl 06y4eHuMs No AucuunanHe

Onpegen,qrb HeO6XOAMMbIl71 TUIM MOBUJIBHOIO ycrpoﬁcrsa kak 6asuca iy MO6UJIBHOIO NPUNIOXKEeHNs

KnaccuguympoBaTb MHCTPYMEHTa IbHbIe CPeAbl Pa3paboTKuU MOBUbHbLIX MPUIIOKEHNI

anMEHFITb 6a30Bbie HaBbIKN nporpammupoBaHns MOGU/IbHbBIX CUCTEM Ana p33pa6OTKM npocCTbIX MO6UJIbHBIX I'IpMI'IO)KeHMﬁ
MpepekBU3NTbI

VlHd)OpMaLlMOHHO-KOMMyHMKaL[MOHHbIe TexHoJsiormmn



MocTpekBu3uThbI
06nayHble TEXHOJIOMMN B aBTomMatunsauyummn

MporpamMmMmupyemble Iormyeckmne KOHTponnepbl

Limkn aucumnnuHbl basoBble gucumMnanHbl
Kypc 3

KonunyecTBo akaieMM4eckmx KpeauTos 5

(dopma KOHTPOJIA 3HaHWI 9k3aMeH

KpaTkoe onucaHue copep)XaHus QUCLMUMINHDI

B pucuymnanHe paccMaTpuBarOTCs OCHOBHbIE BOMPOChI M MPUHUMIMbI paboTbl, MOHTaXa M Hanagku nporpamMmupyeMblxX J10rM4ecKux
KOHTpOJI1epoB. PaccMmaTpuBaroTcsi cpefbl nporpaMMupoBaHusl U A3biku rporpammumpoBaHns M3IK-61131/3, coctaB n apxuTeKTypa
MJIK. U3yyaroTcsi rpagpmyeckmne n TeKCTOBbIE S13bIKU MPOrpaMMmUpOBaHus, BUZbl U CTPYKTYPa MPOMbILLIEHHbIX CETEN MCMO/b3yeMbIX B
cucTemMax aBTomaTtu3auun. Cnieyupuka AUCUMMINHLI 03HAKOMJIEHWE C OCHOBaMM MOHTaxa M Hanagku pa6otsi [JIK B cuctemax
aBTOMAaTUYECKOro yrpaBrieHus.

Llenb nsyyeHus gUCLMNINHbLI

N3yunTb apxuTeKTypy W COCTaB TUIMOBbIX CEPUI MPOMbILJIEHHbIX KOHTPOJI/IEPOB;, MNPUOGPECTH MPaKTUYECKME HaBblKM B
MCMob30BaHNMN NMPOMbILLIIEHHbIX KOHTPOJI/IEPOB B peasn3almum TUNoBbIX CPEACTB TEXHOIOMMYECKOro KOHTPOJIS U YIpaB/IeHUs.
PesynbraTbl 06y4YeHus

ON 4 Paspa6aTbiBaTb airoputMbl paboTbl M MIPOrpaMMHOro 06ecreYeHns MMKPOKOHTPOJIZIEPOB B CUCTEMAX yrpaB/IeHUS.
PeaynbraTbl 06y4eHuMs No AucuunanHe

lpencTaBnAaTb CTPYKTYPY NPOrpaMmMuUpPyeMbIX IOrMYECKUX KOHTPOJIIIEPOB.

lpuMeHsTb 6a30Bble HaBbIKU PAabOThbi C MPOMbILLIIEHHBIMU MUKPOKOHTPOINIEPHBIMU CETAMM.

MpepekBU3NTbI

lpuknagHoe nporpaMMHoe obecrieyeHne CUCTEM yripaBeHus

MocTpekBusuThbl

lpoekTupoBaHne aBTOMaTU3NPOBaHHbIX CUCTEM

MporpammMHoe ob6ecneyenne ACYTI

Linkn gucumnnumtbl basoBble AUCLUMANHDI

Kypc 3

KonunuecTtBo akafemMnyecknx KpeanTos 5

dopma KOHTPOA 3HAHUI BK3aMeH U KypcoBasi paboTa/npoexT

KpaTkoe onucaHue coaepXXaHusa QUCLUMAUHDI

AvcuynnnnHa n3ydaet KOMIIEKC NporpaMMHbIX CPeACTB, KOTOPbIe peLlaroT KOHKPETHbIE PyHKLUMOHa IbHble 3a4a4n n 0becrneynBaroT
¢yHKUMOHMpoBaHne Bcex cpeacts ACYTII: cepBepbl, KOHTPOJIEPbl, paboyne U UHXEHEpPHble CTaHUuM, MaHesn orneparopa,
rporpammaropbl. MI3yyaroTcs Kak crieynaan3ampoBaHHoe nporpaMMHoe obecreveHmne, Takue nporpamMmsl kak CodeSys, Step7, FBD, Tak
M nporpamMmbl, HammcaHHble A1 MUKPOKOHTPOJIIEPOB Ha f3biKax BbICOKOro ypoBHS. [ucuyunnvHa wusyyaeT Tak e paboune u
WH)XXeHepHble CTaHLuK, MporpaMmMaTopbl, cepBepbi.

Llenb u3yyeHus aucuunnmHbl

0 u3yunTErMnoBbIe Knacchl MPUKAAZHOMo MPOrPaMMHOIo 06ECNeYeHNs] CUCTEM yrpaB/IeHUs;

N npuobpecTmipakTu4yeckne HaBblku nporpammupoBanus INJ1K cornacHo ctaHgap-Ty MOK 61131;

0 13yunTECnoCco6bl B3aMMOAENCTBUSI COBPEMEHHOIO 060pYyA0BaHUs MPOMBbILLIEH-HOM aBToMaTu3aLumu, BXOASLLEro B COCTaB C/0XHOM
nepapxmyeckor aBToMaTn3n-poBaHHON CUCTEMbI yripaBJieHNs1 TEXHOJIOMMYECKUMM ripoLeccamu;

0 umeTenpeacTaBaeHne o TEHAEHUUSAX Pa3BUTUS COBPEMEHHOIMO MPOMBILLIEHHOIO MPOrPaMMHOro 06eCreyeHnsl U COOTBETCTBYHOLUX
CUCTEM yrnpaBJIeHUs, a TakXKe Crocobax ux NporpaMmMmpoBaHuS.

PesynbraTbl 06y4yeHus

ON 6 CriocobeH n3y4yaTb OCHOBHbIE MPUHLMNIbI U METOAbI MOCTPOEHUS CUCTEM yrpaBIeHUS.

PesynbTaTbl 06y4yeHUs N0 AUCLMUMIIMHE

3HaeT BuAbI nporpaMMHoro obecrieyeHnss ACYTI

Bnapeet pa3paboTKO CUCTEM yrpaB/ieHUs B Crieynaan3npoBaHHOM NPorpaMMHOM o06ecriedeHnu.

Bnapgeet npaBunamu Bbi6opa nporpaMmMHblx cpegctB ACYTI 454 pa3nnyHbix CUTyaUMOHHbIX 3aday

MpepekBU3NTbLI

OcHoBbI cbopa v nepesaymn uHpopmaymm

MocTpekBu3uUTbI

lporpamMMHble cpefCcTBa MOAEIMPOBAHUS CUCTEM

MpoMbILLIeHHbIE KOHTPOEpPbI

Linkn gucumnnmnHbl basoBble AUCLUMANHDI
Kypc 3

KonunuecTtBo akafieMnyecknx KpeanToB 5

dopMa KOHTPONA 3HaHUN Ok3ameH

KpaTkoe onucaHue copep)XaHus QUCLUMIUHDI

AvcynnanHa BKIHOYaeT OCHOBHbIE BOMPOCh! U MOHATUA COCTaBa TUMOBBIX CEPUI NMPOMBILLIEHHbIX KOHTPOJIIEPOB U UX apXUTEKTYPY.
PaccmaTtpuBaroTcsi OCHOBHbIE MOHSATUS M Kaaccugukaums, Crocobbl MporpaMMUpoBaHus M nporpaMmmHbie cpegbi, Owen Logic,
CoDeSyS. UsyyaroTcsi MOHATUS M COCTaB NPOMbILLIEHHbIX ceTeii Profibus, Modbus, CAN, u o6nactu ux npuMmeHeHus. Creunguka
ANCLUNMINHBI 03HAKOMJIEHUE C OCHOBHbIMU BUAAMM MPOMbILLIEHHbIX KOHTPOJIIEPOB U CIOCO6aMU NMPorpamMMUpPOBaHmS.

Llenb nsyyeHus guCLMnInHbI

N3yunTb apxuTekTypy M COCTaB TUIMOBbIX CEPUIA MPOMbILLIEHHbBIX KOH-TPOJI/IEPOB; MPUOBPECTU PAKTUYECKUE HaBbIKW B
MCMO/Ib30BaHMM NMPOMbILLIIEHHbIX KOHTPOJI/IEPOB B PEAIN3aLmm TUIMOBbIX CPEACTB TEXHOJIOMMYECKOro KOHTPOJIS U YIPaB/IeHUS.



PesynbraTbl 06y4YeHus

ON 4 Paspa6artbiBaTb anroputMbl paboTbi U MPOrpaMMHOro 06ecrneyeHnss MUKPOKOHTPOJIZIEPOB B CUCTEMAaX yripaBrieHus.
PesynbTaTbl 06y4yeHUs N0 AUCLMUMIIMHE

OnucbiBaThb OCHOBHYHK TEPMUHOJIOMNKO NMPOMbILLIJIEHHbIX KOHTPOJ1/1€POB U ceten

JeMoHCcTprpoBaTh HaBbIKK PaboTbi C NPOrpaMMHbIMU 060/104KaMU 4151 IPOrPaMMUPOBaHUS MPOMbILLIEHHbIX KOHTPOJI/IEPOB
KnaccuguympoBatb 13bIKy MPOrpaMMmUpPOBaHuUs KOHTPOJ1epOB

MpepekBn3nTbI

lporpammMHoe o6ecriedeHne MUKPOKOHTPOJI1EPOB M MPOMbILLIEHHbIX KOHTPOJ1/1EPOB

MocTpekBM3uUTbI

llpoekTpoBaHme cucTeM aBTOMaTUKK U TeJIEMEXaHNKU

Po6oToTexHn4yeckme cucTeMbl U KOMIMJIEKCbl C OCHOBaMM UCKYCCTBEHHOIO MHTEJJIEKTAa

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kypc 3

KonuuecTBo akafieMnyecknx KpeanToB 5

dopMa KOHTPONA 3HaHUN 9K3aMeH

KpaTkoe onucaHue cogep)xaHus AUCLMUIMIIUHDI

AucymnnnnHa HanpassieHa Ha 3HAKOMCTBO C MPUHLMIaMM MOCTPOEHMST PO6OTOTEXHMYECKUX CUCTEM U KOMIIeKcoB. PaccMmaTpuBaetcs
cocTaB/isoLMe POBOTOTEXHUYECKMX KOMITIIEKCOB U CUCTEM, OCHOBHbIE M BCIOMOraTesibHble 060pyA0BaHNE, METOZOIOMMS U TEOPUS
CO3JaHNsi UHTENITIEKTYaslbHbIX CUCTEM U POBOTOTEXHUYECKUX KOMIMIEKCOB. M3yyatoTCsl KOHCTPYKLUMM MaHUMyIssTOPOB M MPUBOZOB
MPOMBILLUIEHHbIX POBOTOB, CO34aHUE WUHTENITIEKTYyaslbHbIX CUCTEM U 3KCMEPTHbIX cucTeM. Crieynguka paspaboTKum U MPUMEHEHUS
POBOTOTEXHUYECKMX KOMITIIEKCOB M CUCTEM B 06/1aCTSIX UX MPUMEHEHMUSI.

Ll,eﬂb U3y4yeHuna gucumnninHbl

Llenbro n3yyeHuss AUCUMMIINHBI SIBAAETCA 3HAKOMCTBO C MPUHLMNAMKU OCTPOEHUS POBOTOTEXHUYECKUX CUCTEM U KOMIJIEKCOB,
OCHOBHbIM TEXHOJIOMMYECKUM M BCIIOMOraTe/IbHbIM 060pYyA0BaHNEM, OCHOBaMM TEOPUU M METOZOJIOMMM CO3AaHNS MHTENNIEKTYalbHbIX
CUCTEM M POBOTOTEXHUYECKMX KOMIJIEKCOB, @ TaKXKe 06/1aCcTes X MPUMEHEHUS.

PesynbraTbl 06y4eHus

ON 10 Bnagetb MeTogamu pa3paboTku pO60TOTEXHUYECKUX CUCTEM yripaB/IEHUSI.

PeaynbraTbl 06y4eHuMs No AucuunanHe

OnuncbiBaTb OCHOBHbIE MOHSATHUS, TEPMUHBI U MPUHLUNIMBI Pa3paboTKu PO6OTOTEXHUYECKMX CUCTEM M KOMITIIEKCOB.

OnucbiBaTh METOLOSIOMMNIO Pa3paboTKU U MPUHLMIBI PabOTbl PO6OTOTEXHUYECKUX CUCTEM M KOMITIIEKCOB

JleMOHCTpMpoBaTh HaBbIKM MOCTPOEHMS] CUCTEM CrielnasibHbIX PO6OTOB-CTAHKOB C 3/IEMEHTaMM UCKYCCTBEHHOIO MHTEN/IEKTa
MpepekBU3NTbI

WHTepericbl po60TOTEXHUYECKUX CUCTEM

MocTpekBusuThbI

WH(popmMaLmoHHbIe yCTPOKCTBa U CUCTEMbI B MeXaTPOHMKE

ANeKTPOHHble YCTPoiCTBa pO60TOTEXHMYECKUX CUCTEM

Limkn aucumnnuHbl BasoBble gncunMnAnHbI
Kypc 3

KonunyecTBo akafeMn4yeckmx KpeauTos 5

dopMa KOHTPONA 3HaHUN 9K3ameH

KpaTkoe onucaHue coaepXXxaHus QUCLUMIUHDI

AucuynnnnHa BKIKOYAET OCHOBHbIE BOMPOCbI M MPUHUMMbLI B 06/1acTu 06paboTKu M nepefadyum CUrHasaoB B POOOTOTEXHUYECKUX
cuctemax. OCO6eHHOCTM 06pabOTKM CUrHasIoB: YCWIEHWe, (QuIbTpauus, XpaHeHue, nepegava. WM3yyaroTcsi OCHOBHbIE
M0J1yrIPOBOAHUKOBbLIE M (POTOS/IEKTPOHHbIE NMPUGOPbI /151 MPUEMa u rnepeaadu CUrHasaoB. PaccmaTpuBaroTcsl BUZibl 06paTHbIX CBSI3€el
M UX BJIMSIHUE Ha paboTy Leson cuctembl. Crieynuka npuema-nepegayu curHana u npeobpa3oBaHuUs curHana u3 ogHoro Turna B
APyrovi B po60TOTEXHUYECKUX CUCTEMAX.

Lienb u3yyeHus aucuunnimHbl

OBnajeHne 3HaHUsIMU B 0671aCTU 3/IEKTPOHUKM, NMPUOBPETEHNE HABbIKOB B PaspaboTKe 371€KTPOHHbIX YCTPOWCTB MEXaTPOHHbIX U
POBOTOTEXHUYECKUX CUCTEM.

PeaynbraTbl 06y4eHus

ON 10 Bnagetb MeTogamu pa3paboTKu pO60TOTEXHUYECKMX CUCTEM YrpaB/IeHUS.

PesynbraTbl 06y4eHuMs No AucuunanHe

OnucbiBaTh OCHOBHbIE MOHATUS, TEPMUHBI U MPUHLUMIMBI Pa3pPaboTKu POGOTOTEXHUYECKUX CUCTEM U KOMITIIEKCOB.

OnucbiBaTh METOLOJIOMNIO PA3PabOTKU U MPUHLMIBI PabOTbl POGOTOTEXHUYECKUX CUCTEM U KOMITIIEKCOB

,quOHCTpl/IpOBaTb HaBbIKW NMOCTPOEHNA CUCTEM crieynalibHbIX pO6OTOB-CTaHKOB C dJIeMeHTaMun UCKYCCTBEHHOI0 MHTeJIJIeKTa
MpepekBU3NTHI

Pa3paboTka nosb3oBaTesIbCKuX nHTEpgericon

MocTpekBu3nUTbI

VHpopMaLmnoHHbIe yCcTporicTBa pO60TOTEXHUYECKMX CUCTEM

JvarHocTtuka n HageXXHoCTb CUCTEM ynpasJieHUA

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kypc 3

KonunyecTBo akafjeMnyeckmx KpeanTos 5

dopMa KOHTPONSA 3HaHWUW SK3aMeH

KpaTkoe onucaHue coaep)XaHus AUCLMUMIIUHDI
ﬂMCL{MHﬂMHa nocesleHa NoHATUAM KadyecTBa ANarHOCTUKN N HafeXHOCTU CUCTEM yripaBJiIeHUs. OCHOBHblE MNOHATUA, ONpefesieHnsa n



KpUTepun HafexxHoCcTW. KO/MyecTBeHHble XapaKTepUCTUKW HafexHoCcTH. [lokasaTenun HafeXHOCTU TEeXHUYECKMX CPeACTB
aBToMaTu3aymn. OCHOBHbIE BEPOSITHOCTHbIE 3aKOHbI pacrpeseneHuni, NCrosib3yeMble B TEOPUM HAJEXXHOCTHN. TeMbl Kypca BKHOYarOT
MeToAbl onpeAesieHns rokasaTeseli HaAeXHOCTH, MeTOAbl pacyeTa HafEeXHOCTU Hepe3epBUPOBAHHOM arnmnapatypbl CUCTEM
aBTOMAaTUYECKOro YrpaBJieHWs,, pacyeT HafeXHOCTU YCTPOWCTB CUCTEM aBTOMATUYECKOro yrnpaBrieHWsl Npyu PasnyHbiX Buax
OTKas30B.

Llenb nsyyeHus guCLMnInHbI

Llenbro n3yyeHust faHHONU ANCUMINNNHBI ABJISIETCS OCBOEHUSI METOAOB TEOPETUYECKOM M NPaKTUYECKONH OLEHKN HafeXHOCTU CUCTEM
yrpaBJ/ieHUs, U3YYEHUE OPraHN3alMUOHHbIX M TEXHUYECKUX BOMPOCOB OB6ECIEeYEHUs] HAa[EXHOCTM arnnapaTtHoro M rnporpamMmMHOro
obecreyeHus.

PesynbraTbl 06y4YeHus

ON 9 Crioco6eH nNpUMEHSITb MOJyYEHHbIE 3HAHUS K PELUEHUIO BOMPOCOB BblI6Opa M BHEAPEHMS KOPMOPaTUBHLIX CUCTEM U
MH(OPMaLMOHHbIX TEXHONOMMIA [J151 PELLUEHNs 3a4aY yrpaBJ/ieHus], MPOEKTMPOBAaTb MU pa3pabaTbiBaTb MHTENNIEKTYaslbHble CUCTEMbI 4151
yrnpaB/ieHUs TEXHUYECKUMU CUCTEMAMM U TEXHOIOrMYECKUMU MpoLeccamMy, 06y4yaTb UCKYCCTBEHHbIE HENPOHHbIE CETH, MPUMEHSTb
nporpaMMHble M annapaTHble METOAbI Peann3almn UCKYCCTBEHHbIX HEMPOHHbIX CETEN N HEYETKMUX afropuTMOB YrpaB/IEHNS.
PeaynbraTbl 06y4eHuMs No AucuunanHe

MpefcTaBnAaTb Tpeb6oBaHUS K WUCXOAHbIM MaTepuanaMm fJs MNPOEKTUPOBAHUS CUCTEM aBTOMAaTU3auuW B 4YacTU [AUArHOCTUKU U
HagexxHocTun ACYTI.

BbINOSHATL METOAbI MH)XEHEPHbIX PACYETOB HafJEXKHOCTY 3/IEMEHTOB U CUCTEM YIPaBJIEHUS.

PaccunTbiBaTb METOAbI ANArHOCTUPOBAHUS CUCTEM aBTOMAaTU3aLnK, yripaBeHusl U NPOrpaMMHO-TEXHUYECKUX CPEACTB.

MpepekBU3NTHI

MOAeJ'lMpOBaHMe n MAeHTM¢MKaUMﬂ 06bEKTOB ynpaBJrsieHus
MocTpekBn3nTbI

ABTOMaTMS’aL[MFI NMPpOMbILLJIEHHbIX 06bEKTOB 1 npon3BoACTB

[varHocTtuka n HageXHoCTb 3/IEMEHTOB U CUCTEM aBTOMaTU3auumn

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kypc 3

KonunyecTBo akajeMnyecknx KpeanTos 5

dopMa KOHTPONSA 3HaHWUW Jk3ameH

KpaTkoe onucaHue cogep)xaHus AUCLMUMNNHbI

ﬂMCL{MI‘IﬂMHa nocesljeHa rokasaresin HafexXHOCTU TeXHUYEeCKnX CcpefcTB aBToMatulalunn. OcHoBHble BEPOATHOCTHbIe 3aKOHbI
pacnpe,qeneHMﬁ, nCrioJsib3yemble B Teopun Ha[EXHOCTH. MeTOAbI ornpegeneHuns rnokasaresien Hage>XHoCTu. MeTOAbI pac4erta
Hage>xxHoCcTn HepeSepBMpOBaHHOﬁ arinapartypbl CUCTeéM aBTOMAaTnM4eCKOro yripaBJ/IeHUA. OcHoBHbIe aTaribl pacyeta HafeXHOCTu
yCTpOﬁCTB CNCTEM aBTOMATU4YECKOro yripaBJieHUs T[pn pasJ/indyHbiX Buaax O0TKa3oB HaAE)KHOCTb CucteM aBTOMaTnU4yeckoro
ynpaBsieHusi. OCHOBHble MOHATUS U OMNpefesieHne pesepBupoBaHus. CTPYKTYpHOE pe3epBupoBaHMe 6e3 BOCCTaHOBJ/IEHUS.
CTpyKTypHOE pes3epBMpOBaHME C BOCCTaHOB/eHMeM. ONTUMasibHOe pe3epBuMpOBaHMe. PacyeT HaZexHOCTU C MHPOPMAaLMOHHOM
MN36bITOYHOCTBIO.

Lienb nsyyeHus aucuunnmHbl

Lenbto n3yyeHnss faHHOW AUCUNIMINHBI SIBISIETCA OCBOEHUS METOZ0B TEOPETUYECKON M NPaKTUYECKON OLEHKN HaZeXHOCTU CUCTEM
ynpaBJ/ieHns, n3ydyeHue opraHn3alymoHHbIX N TeXHU4YeCKnx BOIMPOCOB obecrieyeHus HafeXxXHoCTn arnapaTtHoro n rnporpamMmmHoro
obecrieyeHus.

PesynbraTbl 06y4YeHus

ON 9 CnocobeH NPUMEHATb [10Jly4eHHble 3HaHUsA K pPeLleHno BOINpOoCOB Bbl60pa n BHeapeHns KopriopatuBHbIX CUCTEM U
MHd)OpMaL{MOHHbIX TEXHOJ10r NI AJ14 pelleHns 3agad yripaBJ/ieHUs, NIpoeKTnpoBaTtb U paSpa6aTbIBaTb UHTeNIeKTyal/lbHble CUCTEMbI 4J15
ynpaBJ/ieHUss TeXHNYECKNUMN cnucrteMamm N TeXHOJIOrM4eCKUMU ripoLeccamu, O6yanb NUCKYCCTBEHHbIe HeﬁpOHHble ceTun, NPUMeHATb
nporpamMmmHble 1 arinapatHble MeTo4bl peasin3aynmn NCKyCCTBEHHbIX Hel}ipOHHbIX ceTeun U HeYeTKnx aJiropuTtMoB yripaBJ/ieHUA.
PeaynbraTbl 06y4eHuMs No AucuunanHe

Onpe,qenﬂTb d)yHKL[MOHaI'IbeIe, YncsioBble rnokasartesin HageXxHOCTU U PEMOHTONPUITrOAHOCTU TEXHUYECKUX, NMPOrpaMMHbIX 3JIEMEHTOB
n cucrtem.

PaccuunTtbiBaTb nokasarenu Hafge>XxHoCTHU yCTpOﬁCTB M aBTOMaTnN3nNpPoOBaHHbIX CUCTEM yrnpaBJIeHUA.

BOCI'IpOVI3BO[{MTb KOMIbOTEPHbIE TEXHOJIOMNN A1 pelleHnA 3afad AnarHOCTUKNU N HafjeXXHOCTU aBTOMaTn3NpPOBaHHbIX CUCTEM.
MpepekBU3NTHI

MoaenupoBaHune n ngeHTuguKayms 06bEKTOB yrpaBaeHUs

MocTpekBusuThbI

ABTOMaTM3aL[Mﬂ TUIMOBbIX TEXHOJIOTMYECKNX rnpoLeccos.

UHdopMaLMoHHO-ynpaBnsioLwme cucTeMbl

Limkn ancumnnuHbl BasoBble ancunUnAnHbI

Kypc 3

KonunyecTtBoO akaieMnyecknx KpegmTon 5

dopMa KOHTPONS 3HaHWUI BK3aMeH U KypcoBasi paboTa/npoexT

KpaTkoe onucaHue cogep)xaHusi AUCLMUMIIUHDI

JAvcuynnnuHa 3HaKoMUT CTYAEeHTOB C Pas/iMyHbIMU BUAAMM aBTOMATU3MPOBAHHbIX UHGOPMALMOHHO- yrpaBAsIoWMX CUCTEM B
aBTOMAaTUKe, C WX Ha3HaYeHMeM, CTPYKTYpOM, TPeGOBaHWUSIMM, MNPEAbABASEMbIM K HUM M OCHOBHbIMU XapakTepucTukamu. B
AUCUMINIMHE ONUCLIBAKOTCS KaHafbl CBA3M U [POTOKOJbI Mepefayn JaHHbiX 10 HUM, CTaHhapTbl B 06/1aCTV KOAMPOBaHUS
MHpopMauuu. N3yyaroTcs BONPOCh! MOCTPOEHUS CeTel Ha pafinoKaHasax 1 ¢ UCMob30BaHUEM CYTHUKOBOU CBS3M, pacCMaTpUBaeTcs
apXuTeKTypa n BO3MOXHOCTU UN(PPOBbIX CETEH MHTErpabHOro 06CYKUBAHMS.

Lienb nayyeHus gucuuninHbl

Llenbto gaHHOro Kypca sBASIETCS W3yyeHMe CMoco60B B3auMOJENCTBUS COBPEe- MEHHOro 060pYyAOBaHUS MPOMbILLIEHHOM



aBTomMaTuilayunn, BxogAuero B cocrtaB CJIOXKHOU Mepapanecxoﬁ aBTOMaTM3MpOBaHHOl71 CUCTEMDbI yrnpaBJieHNA TEeXHOJI0OTMYeCKUMU
npoyeccamu, n3y4eHune TurioBbiX KJ1aCcCoB rpnkKaagHoro nporpaMmMHoOro obecrieyeHus VIH(DOpMaLlMOHHO-yI'IpaB}'IFH'OLLMX CcUctTeMm.
PesynbraTbl 06y4yeHus

ON 6 CriocobeH n3y4aTb OCHOBHbIE MPUHLMIIBI U METOAbI MOCTPOEHUSI CUCTEM YrpPaBJ/IeHUSI.

PesynbraTbl 06y4yeHuUs N0 AUCLMUMIIMHE

Pa3pa6aTbIBaTb Mojesin TeXHOJIOrM4yeckunx ripoyeccos, rnpon3Boh4cTB, CpeACcTB N CUCTEM aBToOMatn3alynn, KOHTPOJIA, ANarHOCTUKMY,
UCMbITaHUA U ynpaBJieHUs rnpowyeccamm, XXU3HEHHbIM LINKIJTIOM MNPOAYKLUNUN N ee Ka4eCTBOM C MNCIMOoJIb30BaHNEM COBPEeMEeHHbIX CPeACTB
aBTOMaTnU3NpPoOBaHHOIO NMPOEKTUPOBAaHUA.

MsyqaeT OCHOBHbI€e rnpnHUyunribl n MeToAbl MOCTPOEHUA CUCTEM yripaBJieHNs

MpepekBU3NTbI

anK}'Ia[(Hoe nporpammHoe obecrieyeHne cuctem ynpaBrieHus

MocTpekBu3uTbI

npoeKTleOBaHMe CUCTEM aBTOMaTUKN N TeJieMexaHUKun

WHpopMaunoHHbIE YCTPOMCTBA U CUCTEMbI B MeXaTPOHUKe

Linkn gucumnnmHbl basosble AUCLUMANHDI
Kypc 3

KonunuecTtBo akafjeMnyecknx KpeanToB 5

dopMa KOHTPONA 3HaHWU Jk3ameH

KpaTkoe onucaHue cogep)xaHusi AUCLMIIIUHDI

AvcynnnnmHa n3yyaer OCHOBHble BOMPOCbI U MPUHUMMLI B 06/1acTU JaTYMKOB U MHPOPMALMUOHHBIX MEXATPOHHBIX YCTPOMCTB.
PaccmatpuBaroTcsi OCHOBHas TEPMMHOIOMNS MHGOPMAUMOHHBIX CUCTEM M YCTPONCTB POGOTOTEXHMKM, TUMOBbIE YCTPOWCTBA U
MHQOPMaLMOHHbIE CUCTEMbI B MeEXaTPOHUKE. M3y4yaroTcsi CUCTEMbI TEXHMYECKOro 3PEHUs, METPOJSIOrnYecKoe obecreyeHne
MH(POPMaLMOHHBIX CUCTEM, CrOCO6bl LMPPOBOK 06paboTKM CUrHasIoB C MEPBUYHbIX rpeobpasoBaTesier. Crneuyngpuka paspaboTku
MHGOPMaLMOHHbIX CUCTEM U YyCTPOUCTB Ha 6a3e rnaatgopmbi Arduino, Raspberry Pi.

Llenb nsyyeHus gUCLMNINHbI

Lienbto naydeHuns aucuymnanHbl «<MMHopMaLymMoHHbIe YCTPONCTBA U CUCTEMbI B MEXaTPOHUKE» SIBJIIETCS MONYyYeHne 6a3nUCHbIX 3HaHUI B
061acTv JaTYNKOB U UHGOPMALMOHHBIX MEXaTPOHHbIX YCTPONCTB, hOPMUPOBAHME 3HAHUI, YMEHUI U HABbIKOB MPaKTUYECKON paboTbl
M OCYLLeCTB/IEHNS] UHHOBALMOHHOM AeATENbHOCTYU C TPUMEHEHNEM MEXATPOHHBIX U POGOTOTEXHUYECKUX CUCTEM U CUCTEM YrpaB/ieHus]
MexaTPOHHbIMU U POGOTOTEXHUYECKMMU MOAYSMU U CUCTEMAMM.

PesynbraTbl 06y4YeHus

ON 10 Bnagetb MeTogamu pa3paboTKu pO60TOTEXHUYECKMX CUCTEM YrpaB/IeHUSI.

PeaynbraTbl 06y4eHuMs nNo AucumunanHe

OueHnBaeT NepcrneKTUBbI N TEHAEHLMN Pa3BUTUS UHOPMALMOHHbIX TEXHOIOTMI YrIpaB/IEHUS.

Bnageet meTogamu pa3paboTKu POGOTOTEXHUYECKUX CUCTEM yrpaBsIeHUS.

MpepekBU3NTbI

Po6oToTexHU4Yeckue cuCTeMbl M KOMIMJIEKCbI C OCHOBaMM UCKYCCTBEHHOMO MHTE/IIeKTa

MocTpekBusuThbI

Utorosas atTectayus

MHdopMaLMOHHbIe yCTpoiicTBa po60TOTEXHUYECKUX CUCTEM

Limkn ancumnnuHbl BasoBble ancunMnAnHbI
Kypc 3

KonunyecTBo akaieMm4yeckmx KpeauTos 5

dopMa KOHTPONA 3HaHUN JK3ameH

KpaTkoe onucaHue coaep)xaHusa QUCLUMIUHDI

AvcynnanHa BKAOYAeT OCHOBHbIE BOMPOCHI M MPUHUMMBLI B 06/1aCTU BUAOB M CMOCOG0B MOJyYeHUs UHGopmauymu B
PO6GOTOTEXHUYECKUX CUCTEMAX OT MHPOPMALMOHHBIX YCTPOKCTB. PaccMaTpuBaroTCs OCHOBHbIE 3/1EMEHTbI MHOPMAaLMOHHbBIX CUCTEM,
JaTynkn U uxX XapakTepUCTMKM, MHPOPMaLMOHHas Mogenb npouecca UsMepeHuit. UsyyaroTcss cnocobbl paboTbl C AaTymky, ux
YyBCTBUTESIbHLIMU 371EMEHTaMK, OCHOBHbIE BUfbl N3MEPUTESIbHbIX CXEM, JIOKaUUOHHbIe MH(pOPMaLMOHHbIe cucTeMbl. Cneynguka
nepefayu n 06paboTku MHPoOPMaLMM MoayHaeMbiX OT UHPOPMALUOHHBIX YCTPOACTB U CUCTEM B POOOTOTEXHUKE.

Llenb u3yyeHus aucuunnmHbl

N3yunTb OCHOBHbIE BUAbI U CIOCO6bI MOYYeHUs] MHOPMaLMK B PO60TOTEXHUYECKMX CUCTEMAX OT MHGHOPMALMOHHDBIX YCTPOHICTB
PesynbraTbl 06y4YeHus

ON 10 Bnagetb MeTogamu pa3paboTKu pO60TOTEXHUYECKMX CUCTEM YrpaB/IeHUS.

PesynbraTbl 06y4eHuMs No gucumunanHe

OueHl/lBaeT nepcrieKTuBbl n TeHAeHUnn pa3Bntnsa I/IHd)OpMaLlMOHHbIX TEXHOJI0rnm ynpaBJsieHus.

Bnageet meToamu pa3paboTky PO6OTOTEXHUYECKUX CUCTEM yrpaB/IeHUs.

MpepekBU3NTHI

Po6oToTexHU4YeCKue CUCTEMbI U KOMIJIEKCHI C OCHOBaMM UCKYCCTBEHHOIO UHTE/IIEKTa

MocTpekBu3uUTbI

UcronHuTenbHble CUCTEMbI POMbILLTEHHbIX PO6GOTOB .

HapgeXxHocTb cuctem ynpaBneHus

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kypc 3

KonunyecTBo akafeMunyecknx KpeanTos 5

dopMa KOHTPONSA 3HaHWUW Jk3ameH

KpaTkoe onucaHue coaep)XaHus AUCLMMJIUHDI



AvcynnanHa nocesilyeHa OCHOBHbIM MOHATUAIM, ONPeAeNeHnsM 1 dTarnaM pacyeta HafeXHOCTH 371eMeHTOB M cucteM. OCHOBHbIE
aTanbl pacyeTa HafeXHOCTH YCTPOWCTB CHUCTEM aBTOMATMYECKOro YrpaBJieHUs Mpu pasinyHbIX BuZax OTKasoB. TeMbl Kypca
BKJIIOYAIOT HafJ€XXHOCTb CUCTEM aBTOMATMYECKOIrO YrNpaBJ/ieHUsl, OCHOBHbIE MOHATUS U ONpPefesIeHNe pe3epBUPOBaHuS, CTPYKTYPHOE
pesepBupoBaHue 6e3 BOCCTaHOBJIEHUS], CTPYKTYPHOE pe3epBupOBaHUe C BOCCTAHOBJIEHUEM, ONTUMAasIbHOE Pe3epBUPOBaHME, pacyeT
HaAeXHOCTH C MH(OPMAaLMOHHOM N36bITOYHOCTbIO.

Llenb nsyyeHus guCLMnInHbI

Lienbto n3ydeHuss faHHOM ANCLUMIINHBI SIBJISETCS OCBOEHUSI METOL0B TEOPETUYECKONH M NMPaKTUYECKON OLEHKN HafleXXHOCTH CUCTEM
ynpaBJieHus, U3yYeHWe OpraHU3aLMOHHbIX M TEXHUYECKMX BOMPOCOB O6GECNEeYeHUs] HaZEXHOCTU arnnapaTtHoro v MporpaMMHOro
obecreyqyeHus.

PesynbraTbl 06y4YeHus

ON 9 Crioco6eH NPUMEHSATb [OYYEeHHbIE 3HaHUA K PeLIeHWUoO BOMPOCOB Bbi6opa M BHEAPEHUS KOPropaTUBHbLIX CUCTEM U
MHGOPMaLMOHHBIX TEXHOJIOMMI AJ1S1 PelLeHns 3a[ay ynpaBJ/ieHus, MPOeKTUPOBaTb M paspabaTbiBaTb MHTE/IEKTYasIbHblE CUCTEMbI AJIS
ynpaBJIeHNs1 TEXHUYECKMMM CUCTEMaMMU M TEXHOJIOTMYECKMMM MpoLjeccamu, obyyaTb UCKYCCTBEHHbIE HEHPOHHbIE CeTH, MPUMEHSATD
nporpaMMHbIe 1 annapaTHble METOAbI peann3alnm UCKYCCTBEHHbIX HEHPOHHbIX CETeN U HEYETKUX a/lrOPUTMOB yrpaBJIeHUS.
PeaynbraTbl 06y4eHuMs No AucuunanHe

OnpefensiTb  KOJIMYECTBEHHbIE  110Ka3aTe/M  MOC/Ae40BaTe/IbHOCTA  CUCTEM  aBToMaTusauumy, GHakTopbl, BAMAKOLME  Ha
noce[0BaTesIbHOCTb;

HaxoguTtb MeToAbl 47151 pacyeTa roc/1e[0BaTe/IbHOCTU PE3EPBHBIX M HE Pe3ePBHbIX CUCTEM.

PaccyuTbiBaTh NOCNE[0BATENILHOCTY HE PEe3EPBHbIX CUCTEM, (MPY MOJIOMKE B 3aLierIeHnn) Ha BbIXOAax U3 CTPOS U CHATUE yCoBui
pPEeMOHTa.

MpepekBU3NTHI

MogenupoBaHue n ugeHTugmKayms 06beKTOB yrpaBaeHUs

MocTpekBu3nUTbI

ABToMaTu3aumnsl TEXHOJIOMMYECKOro 060pyA0BaHNs

O6nayHble TEXHONOMMU B aBToOMaTu3auuun

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kypc 3

KonunyecTBo akajeMnyecknx KpeanTos 5

dopMa KOHTPONSA 3HaHWUW Jk3ameH

KpaTkoe onucaHue cogep)xaHusi AUCLMIMIIUHDI

HucymnnnHa BKIlOYaeT OCHOBHbIE BOMPOCHI! U NPUHLMIBI B 0671aCTH IPUMEHEHMNS 06/1a4HbIX TEXHOIOMMIA B CUCTEMaX aBTOMaTU3aLum.
0O3HaKoMJieHne ¢ OCHOBaMu 06/1a4yHbIX TEXHOJIOMMM, nepegayn u o6paboTku MHGOPMaLmUn ¢ NepBUYHbIX NMPUGOPOB aBTOMaTU3aLuy,
MPpUMeEHEHME NPOTOKOJI0B 1 nHTEPericoB Ethernet /151 cBA3M KOHTPOJI/IEPOB M NMPOrpamMMupyeMbix pese ¢ TexHonormnen OwenCloud.
Cneymnguka pa6oTbi ¢ 06/1a4HbIMU TEXHOSIOMUSIMM B CMCTEMaX aBToMaTU3aunn 47151 XpaHEHUs U nepegadym nHpopmauymm ¢ noMoLybo
MPOTOKOJI0B M MHTEP(ENCOB.

Llenb usyyeHus aucuunnmHbl

M3yunTb OCHOBHbIE COCO6bI M METOAbI MPUMEHEHUS 06/1a4YHbIX TEXHOIOMMI B aBTOMaT13auum

PesynbraTbl 06y4yeHus

ON 9 CriocobeH nNpUMEeHSITb [rOJIyYEHHbIE 3HAHWSI K PELUEeHUHO BOMPOCOB Bbl6Opa M BHEAPEHWs] KOPropaTUBHbIX CUCTEM W
MH(pOPMaLMOHHbIX TEXHONOMMIA AJ151 PELUEHNs] 3a[aY YrpaB/ieHUs, MPOEKTUPOBAaThb M paspabaTblBaTb MHTE/IIEKTYaslbHble CUCTEMbI AJ151
ynpaBJieHns1 TEXHUYECKUMU CUCTEMAMM U TEXHOJIOMMYECKUMU MpoLjeccamy, 06y4aTb UCKYCCTBEHHbIE HEWPOHHbIE CETH, NMPUMEHSITb
nporpamMMHble v arnapaTHbie MeToAbl peannsalmy UCKYCCTBEHHbIX HEMPOHHbIX CETEN U HEYETKUX aslrOPUTMOB YripaBJIeHUS.
PeaynbraTbl 06y4eHus No AucuunanHe

OnucbiBaTb OCHOBHbIE TEPMUHBI U MOHATUS Pab0oTbl 06/1a4HbIX TEXHOSIOM NI

WccnepoBaTb BO3MOXHOCTM TexHos0rmm Ethernet gas1 pa6oTbl ¢ 061a4yHosi TexHosnornest OwenCloud

lpuMeHsTb 3BECTHbIE 06/1a4YHbIE TEXHOOMMM KOMMaHun Owen B cucTeMax aBToMatn3aymm

MpepekBU3NTbI

lMporpamMmupoBaHme MO6U/IbHbIX YCTPOUCTB

nOCTpeKBM3MTH

TexHosiorum MIHTepHeTa BeLyen

anIMeHeHMe MOOUIbHbIX CUCTEM Ana yaaneHHoro ynpasJieHUA

Limkn ancumnnuHbl BasoBble aucuMNANHbI
Kypc 3

KonunyecTBo akaieMn4eckmx KpeauTos 5

dopma KOHTPOSIA 3HaHWI 9K3ameH

KpaTkoe onucaHue coaep)XxaHusa QUCLUMINHDI

AvcuymnnnnHa BKIHOYaeT OCHOBHbIE BOMNPOCHI Y MPUHLMIbI B 06/1aCTU MPUMEHEHNST MOOUIIbHBIX CUCTEM AJ151 YAA/eHHOro yripaB/eHus B
cucTeMax aBTOMaTUYeCKOro yrpaBJIeHUs.

O3HaKoMJieHne ¢ OCHOBHbIMU MPOTOKOIaMKU M MHTepgericamu NPOBOAHONM 1 6ecripoOBOAHON rnepeAayn fAaHHbIX, cTaHgapTamu OPC-
cepsepos, OPC UA, Multi-Protocol MasterOPC, n SCADA-cuctem, Server TeslaScada.

Cneuynguka paboTbi C OCHOBHbIMU MPOTOKOMAMU M WUHTepgelicamu ANnS YAANEHHOro YnpaB/eHUss MOGUJIbHbIMU CUCTEMaMU B
cucTeMax aBTOMaTUYECKOro yrpaB/ieHus..

Lienb u3yyeHus aucuunnmHbl

N3yunTb NPOTOKO/IbI M MHTEPesichl 47151 6eCrpOBOAHON U NPOBOAHOM nepegayu faHHbIX MOOUIIbHbIX CUCTEM

PesynbraTbl 06y4YeHus

ON 9 Criocob6eH nNpUMEHSITb MOJYYEHHbIE 3HAHUS K PELUEHUIO BOMPOCOB BblI6OPa M BHEAPEHMS KOPMOPaTUBHLIX CUCTEM U
MHGOPMaLMOHHbIX TEXHOOMMIA [J151 PELLUEHNS 3a4aY yrpaBJ/ieHus], MPOEKTMPOBAaTb M pa3pabaTbiBaTb MHTE/NIEKTYaslbHble CUCTEMbI AJ1S1
yrpaB/ieH!s TEXHUYECKUMU CUCTEMAMM U TEXHOOrMYECKUMU MpoLeccamMy, 06y4yaTb UCKYCCTBEHHbIE HENPOHHbIE CETH, MPUMEHSTb



rporpamMMHbIe 1 annapaTHbie METOAbI peasan3aLnmn NCKYCCTBEHHbIX HEVPOHHbIX CETEN U HEYETKUX alirOpUTMOB yripaB/IEHUS.
PesynbraTbl 06y4eHuMs No AucuunanHe

OnuncbiBaTh OCHOBHbIE MPOTOKOJIbI M MHTEPENChI 4151 yAaneHHON nepeaaymn gaHHbIX

BbIsIBRSITb pas/imyns Mexay npoBOAHOM 1 6ecripoBOAHOM nepegayes JaHHbIX

Wcrnonb3oBaTb NPOTOKOJ/IbI M MHTEPGesicbl MPOBOAHOM 1 6eCripoBOAHOM rnepefaqu gaHHbIX

MpepekBU3NTHI

OCHOBbI MPorpaMMunpoOBaHUsi MOBUIIbHbIX CUCTEM

MocTpekBu3nUTbI

AnnapatHasi yacTb MHTepHeTa BeLyes

I'IporpaMMHo-TeXqueCKMe KOMIJ1IEKCbI yrnpaBJieHUA

Linkn gucumnnmHbl basoBble AUCLUMANHDI

Kypc 3

KonnyecTBo akafeMmyeckmx KpeanTos 5

dopMa KOHTPONSA 3HaHWUM 3K3aMeH K KypcoBasi paboTa/npoexT

KpaTkoe onucaHue cogep)xaHusi AUCLMUMIIUHDI

B pamkax pgucymnaumHbl unsydarotcss SCADA- cuctembl, ucronbdyeMble [A75 yrpaBieHUs TeXHOJIormyeckumu rnpoyeccamu. B
AvcynnanHe npuBOAATCA OCHOBHble noHATMA SCADA- cucteM, MeTofbl MX Bbi6opa Mo MpUHUKIY NPUMEHEHMUS, pacCMaTpuUBaroTCs
annapatHble cpegcTBa SCADA- cucteM u orepaynoHHbIe CUCTEMbI yrpaB/IEHUS] B PEXUME peaslbHOro BPEMEHM, a TaK e 0630p
MPOTOKOJI0B nepejayn faHHbIX B MPOMbILLIEHHbIX CeTsX. Uccnepyetcs paboTta pasimyHbix SCADA-cuctem: SCADA- cuctema liace
Mode, SCADA- cuctemni Plcwin, Genesis foi Windows.

Llenb nsyyeHus aucuunnmHbl

OcHoBHble noHATusi SCADA-cuctem. Bbibop SCADA-cuctem. AnnapatHble cpeacTBa. OnepalynoHHble CUCTEMbI PEasibHOro BPEMEHM.
lpombiwneHHble ceT. 0630p NpoTokosioB npogykToB. CtaHgapT MOK IECT1131-3. SCADA-cuctema Trace Mode. SCADA-cuctembi
Plcwin, Genesis for Windows, Genie for Windows. SCADA-cuctema SIMATIC WinCC.

PesynbraTbl 06y4eHus

ON 6 CrnocobeH n3yyaTb OCHOBHbIE MPUHLMNIMbI M METOAbI MOCTPOEHMUSI CUCTEM yripaB/IEHUSI.

PesynbraTbl 06y4eHuMs No AucuunanHe

PaspabatbiBaTb MOAENN TEXHOIOMMYECKUX MPOLIECCOB, MPOU3BOACTB, CPEACTB U CUCTEM aBTOMAaTU3aUWUW, KOHTPOJIS, ANarHOCTUKY,
WCIMbITaHWIA M yripaBJIeHUs] MPoLeccamu, XU3HEHHbIM LUMKTOM MPOAYKLUMN N €€ KaYECTBOM C UCIOJIb30BaHNEM COBPEMEHHbLIX CPEACTB
aBTOMAaTU3MPOBAaHHOIO NMPOEKTUPOBAHMUS.

N3y4yaeT OCHOBHbIE NPUHLNIBI U METOAbI TOCTPOEHUS CUCTEM yripaB/IeHNs

MpepekBU3NTbI

CucteMbl AMCNETYEPCKOro yrpaBaeHUs

MocTpekBu3uThbI

lpoekTupoBaHmne aBTOMaTU3NPOBaHHbIX CUCTEM

HporpaMMHble cpeacrtea MoaenunposaHua cuctem

Limkn ancumnnuHbl BasoBble aucuMNANHbI

Kypc 3

KonunyecTBo akaieMn4eckmx KpeauTos 5

dopma KOHTPOSIA 3HaHWI OK3aMeH U KypcoBasi paboTa/npoeKT

KpaTkoe onucaHue cogep)xaHusi AUCLUIMIIUHDI

,ﬂVICLlVII'IﬂMHa n3y4vyaet Metogbl n cpeactBa MofesiMpoBaHUA [AUHaMUYECKUX [poLeccoB C MNpUMeHeHneM pasJ/indyHbIX nporpamm
crieynann3npoBaHHOro HasHadyeHus. Jlaetcs onucaHue, 0671aCTb [PUMEHEHNSI W XapaKTepPUCTUKWU MPUKAALHbIX Mporpamm,
UCMONb3yeMbIX A1 MOAEMPOBAaHUS TEXHOJIOMMYECKMX rpoueccoB. MccnenyroTca Bufbl Mogesneit pasinyHblX O6bLEKTOB, WUX
MaTeMaTUYECKOEe OnucaHue U Crocobbl MNOCTPOEHUA. Paccmarpmsarorcn I'IpO6J'IeMbI aBTomMartunsaynn rnocTpoeHuns Mogeneh B
TPEXMEPHOM [POCTPaAHCTBE U MoAe/InpoBaHNe NU3MEHALLNXCA BO BpeMeHU HesIMHENHbIX TEXHOSIOMMYECKMX npoteccos.

Lienb usyyeHua gMCLUUNIUHDI

O3HaKoOMJIEHNE C OCHOBHbIMU mMogesiamu 06bEKTOB ynpaBJieHUs, metogammn CprKTypHOﬁ n napaMeTqueCKoﬁ MAEHTMtI)MKaL[MM,
UHTepnpeTtayunsa pe3ysbtatoB MOAE/INPOBaHNA, N3y4eHne O6LL[MX asiroputTmMoB n MeTo40B O6pa6OTKM OKClepuMeHTalsibHbiX 4aHHbIX.
PeaynbraTbl 06y4yeHus

ON 3 CniocobeH uccnenoBaTb M MPOEKTUPOBAThL (YHKLUMOHAsIbHbIE CTPYKTYPbl, OTAE€/bHbIe BUAbI 06ECNEYEHNUS Pa3/IMYHbIX TUMOB
TEXHUYECKUX 06 bEKTOB ynpaBJieHUs, pa3pa6aTbIBaTb MoJeJin aBToMaTtnu3npoBaHHbIX CUCTEM O6pa6OTKM VIHd)OpMaL{MM n ynpaBJieHus,
NMPUMEHATb pa3/indyHble METoAbl HenapamerpmquKoﬁ M[(eHTM(;bMKaL(MM AJ1A NOCTPOeHNAa ajeKBaTHbIX MaTeMaTu4decKux Mogeneﬁ;
CrOCO6HOCTb OMUCLIBATb U NMPpUMEHATb napamMeTpnyeckmne Metoabl AN Vl,quTMd)MKaLlVIVI Mo,qeneﬁ 06bEKTOB ynpaBJieHns; MeTog40B
MﬂeHTVId)MKaL{MM HeJIMHENHbIX CUCTEM.

PesynbraTbl 06y4eHuMs No AUCUUNINHE

Pa3pa6aTblBaTb Mojesin TeXHOJIOrn4yeckunx ripoyeccos, rnpon3BoA4cTB, CpeACcTB N CUCTeM aBToOMaTu3alnn, KOHTPOJIA, ANarHOCTUKMY,
nenbITaHWi u ynpaBJieHUs rporeccamu, XXUBHEHHbIM LINKITIOM MNPOAYKLUNUN N ee Ka4eCTBOM C MNCIM0J/Ib30BaHNEM COBPEeMEHHbIX CPeACTB
aBTOMaTU3NPOBaHHOIO NMPOEKTUPOBAHUA.

MayqaeT OCHOBHbI€e rnpnHUyunrbl n MeToAbl MOCTPOEHUA CUCTEM yripaBJieHNsA

MpepekBU3UTDI

MporpammHoe o6ecrnieyeHne ACYTIT

MocTpekBu3uTbI

I'IpoeKTMposaHme, MOHTaXX, HaslagKa n aKcnsyaraynsa cCucteM aBToMmatmnsaymm

I'IpoeKTprBane CNUCTeM Ha OCHOBE MNporpamMmmMmpyemMbix JIOrM4eCKMUX UHTerpasibHbixXx cxem
LnKn AucuUmMnamnHbl BasoBble AUCLUMANHDI



Kypc 3
KonunuecTBo akafieMnyecknx KpeanToB 5
dopMa KOHTPONA 3HaHUN 9K3aMeH

KpaTkoe onucaHue cogep)xaHusi AUCLMMIIUHbI

,ﬂMCL{MI‘IﬂMHa no3BOJINT KN3Yy4YNUTb 3agaydyn pellaemMble MUKPOKOHTPOJIJIEPOM B CUCTEMaxXx aBTOMaATU3NMPOBAaHHOIO yripaBJiIeHUs
TEXHOJIOMM4YeCKNUM TnpoLeccom. PaCCManMBaI'OTCFI OCHOBHass TepMWHOJIOrMA MUKPOKOHTPOJ1/1IepPOB, JIOKallbHble I7/7K, coctaB #un
CTPYKTYpa MUKPOIMPOLECCOPHbIX CUCTEM. M3yyaeTcs cocTaB M CTPYKTypa TUIMOBbLIX MHTEP(ENCOB M 6a30BbIX MUKPOMPOLIECCOPHbIX
KOHTPOJ171IepOB, MPOrpaMMHOE Ob6ecriedeHne u Crocobbl peannsauumy MNPOMbILLIEHHbIX ceTel. Crneunguka npoeKTUPOBaHUS U
pa3paboTKu CUCTEMbI yripaBeHNs] TEXHOJIOMMYECKUM MPOLECCOM Ha 6a3€ MUKPOKOHTPOJIIEPOB.

Lienb n3yyeHuss AUCUUNAUHDI

M3yLIMTb 3ajayun, peliaemMble MUKPOKOHTPOJI/IEPOM B CUCTEMax aBTOMaTU3NPOBAaHHOIO yrnpaBJieHNA TeXHOJIOTM4YeCKUM rpoLjeccom,
U3YYUTb aPXUTEKTYpy W COCTaB TUINOBbIX cepm? NMPOMBbILLJIEHHbIX KOHTPOJ1/1epoB, I'IpMO6peCTM npakTnyeckmne HaBblKW B
UCI0oJIb30BaHUN NMPOMbILLJIEHHbIX KOHTPOJ1/1IePOB B peasin3alnn TUnoBbiX CPeACTB TEXHOJIOMMYECKOIro KOHTPOJIA M yripaBJ1eHUA.
PesynbraTbl 06y4YeHus

ON 4 Paspa6atbiBaTb airoputMbl paboTbl M IPOrpaMMHOIo 06ecreYeHns MMKPOKOHTPOJIZIEPOB B CUCTEMAX yrpaB/IeHMS.
PeaynbraTbl 06y4eHuMs No AucuunanHe
OueHMBaeTHepCﬂeKTMBbIMTEHAeHuMMpaSBMTMHMH¢OpMauMOHHbM1?XHOHOFMﬁpraBneHMﬂ

BnageeT merogamun pa3pa60TKM pO6OTOTeXHVI‘-IeCKMX CnUCTeM yripaBJieHUA.

MpepekBU3NTbI

MeTO,qu ynpaBJieHNs MHTeJ1J1IeKTyal/lbHbIMU cucTteMamm

MocTpekBusuThbI

CMCTeMnynpaBﬂeHMﬂSﬂeKTpoanBQQOM

YpaneHHoe ynpaeneHue nnatgopmoii Arduino

Limkn ancumnnuHbl BasoBble gucunUnAnHbI
Kypc 3

KonunyecTBo akajeMn4yeckmx KpeauTos 5

dopMa KOHTPOnA 3HaHUN JK3ameH

KpaTKoe onuncaHue cogepXxaHna gucuuniiuHbl

HAucymnnnHa BKIK0YaeT OCHOBHbIE BONPOCHI U NPUHLMIMbI B 061aCTH NPUMEHEHUsI naaTghopmbl Arduino 4515 yaaieHHOro yrpasJsieHusl.
0O3HaKoMJIeHWe ¢ OCHOBHbIMM MPOTOKOIaMMN U MHTeppericaMu repefadu AaHHbIX MEXAy yCTpocTBaMu B cUCTeMax aBToMaTusaumnm,
Ha ocHoBe Bluetooth, Wi-fi, cBsiab ¢ onepayuoHHo cuctemoit Android u MOOGUIIbHBIMY PUITOXEHUSIMM.

Cnieynguka paboTbl C MPOTOKOJaMU U MHTepgericamn yfaneHHoW paboTbl naargopmori Arduino B cucTemMax aBTOMaTMYECKOro
ynpaBsJieHnsi  pa3paboTKM MHTEPHET BeELLEN.

Llenb n3yyeHus aucuunnmHbl

U3yunTb MHTEpPQEVichbl 1 MPOTOKOJIbI yAaleHHOro yrpasJieHus ninatpopmon Arduino

PeaynbraTbl 06y4yeHus

ON 9 CriocobeH nNpPUMEHSITb MOJYYEHHbIE 3HAHUS K PELUEHUIO BOMPOCOB BblI6OPa M BHEAPEHMS KOPMOPaTUBHLIX CUCTEM U
MHGOPMaLMOHHbIX TEXHONIOMMIA [J151 PELLUEHNS 3a4aY yripaBJ/ieHus], MPOEKTMPOBAaTh M pa3pabaTbiBaTb MHTE/NIEKTYaslbHble CUCTEMbI AJ1S1
yrpaBJsieHUs TEXHUYECKUMM CUCTEMAMMU U TEXHOOrMYECKUMU MpoLeccamMy, 0by4yaTb UCKYCCTBEHHbIE HENPOHHbIE CETH, MPUMEHSTb
rporpamMMHbIe 1 annapaTHbie METOAbI peasnsaLnmn NCKYCCTBEHHbIX HEVPOHHbIX CETEN U HEYETKUX alirOpUTMOB yripaB/IeHUS.
PesynbTaTbl 06y4yeHUs N0 AUCLMUMIIMHE

WcTonkoBbIBaTb OCHOBHbIE TEPMUHbI M MOHATUSI B 06/1aCTH yAaieHHOro yrpasJseHusi niaatgpopmori Arduino

KnaccuguuympoBaTtb 6ubamnoTekun 4118 paboTbl ¢ TexHosornssmu Bluetooth n Wi-fi

JleMoHCcTpupoBaTh HaBbIKU NPOrpaMmMupoBaHms nnaTgopmel Arduino ¢ npumeHeHnem TexHosnorui Bluetooth n Wi-fi

MpepekBU3UTDI

lporpammupoBaHne Mo6UIIbHbIX MPUIOXKEHUI Ha Java

MocTpekBu3uUTbI

lporpamMHbie nnatopmbl MHTepHeTa BeLyen

OpransauMﬂ n nnaHUpoBaHue npon3soacTBa

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kypc 4

KonunuecTBo akafieMnyecknx KpeanToB 3

dopMa KOHTPONA 3HaHWUN 9K3aMeH

KpaTkoe onucaHue cogep)xaHus AUCLMMIIUHDI

AucynnnnHa «OpraHnsayms v naaHMpoBaHue NPOU3BOLCTBa» AaET pasHbie NpecTaBieHnss 06 OCHOBaX OpraHu3aLum, NaaHnpoBaHus
MPON3BOACTBA MPOMBbILLIEHHOIO XapakTepa, MEeToAax OLEHKU ero 3((eKTUBHON [eATeNbHOCTU. A TakXe aHa/im3e W MporHo3e
MPON3BOACTBEHHbIX PUCKOB U YObITKOB MPEANPUSTUS, B TOM YMCJle, CIIOCO6ax ux CKopeilero yctpaHenus. O6yyarolymecs noayyat
3HaHWUs U HaBbIKMU B 0671aCTV peann3saLuy, OpraHu3aLumy 1 niaHMpoBaHus MPOMbILLIEHHOIO MPOU3BOACTBA NPEANPUATHS.

L',eﬂb U3y4yeHuna gucumnninHbl

Lenb nsydeuus gucumniamHbl «OpraHn3auynsi U njaaHMpoBaHne rpou3BOACTBA» - U3YYEHNE TEOPETUYECKUX M METOAUYECKMX OCHOB
opraHu3auum v naaHUpoBaHus MPOM3BOACTBA U MPON3BOACTBEHHOW MHPPACTPYKTYPbI Ha NPEANPUATUSIX.

PesynbraTbl 06y4eHus

ON 1 [JeMOHCTpupoBaTb COLMANbHO- KY/IbTYPHbIE, 3KOHOMMUKO- MPaBOBbIE, 3KOJIOrMYECKUE 3HAHUS, KOMMYHUKATUBHbIE YMEHMS],
MPUMEHSATH UHHOPMALIMOHHbIE TEXHOIOMUN C YYETOM COBPEMEHHbIX TeHAEHLUIA pa3BUTHS 06LLeCTBa.

PeaynbraTbl 06y4eHuMs No AucuunanHe

1) [leMoHCTpUpyeT crnoco6HOCTb 3(HeKTUBHO paboTaTh KaK UHANBULYANIbHO, TaK U B KAYECTBE Y/leHa KOMaHAbI;

2) OpraHu3yeT paboTy MasibiX TPYZOBbIX KOJIIEKTUBOB UCMOIHUTENEN NPOU3BOACTBEHHbIX 3ajaHNi;



3) CocraBnser TEXHNYECKYHO AOKYyMeHTauurto Mo rnjaHnpoBaHNKO W opraHunsaynn rnpon3BoaCTBa, a Takxke Tr10 yCTaHOBJ'leHHOﬁ
OTYETHOCTU N0 YyTBEePXXJEHHbIM d)opmaM.

MpepekBU3NTbI

OcHoBbI OKOHOMMUKO-TIPpaBOBbIX N 3KOJIOTNYEeCKNX 3HaHWN

MocTpekBusuThbl

UTtoroBasi arrecrayumsa

YnpaBneHue 3aTpaTamm

Limkn ancumnnuHbl BasoBble gucunUnAnHbI
Kypc 4

KonunyecTBo akaeMnyeckmx KpeauTos 3

dopMa KOHTPOnA 3HaHUN JK3ameH

KpaTkoe onucaHue coaepXXaHusa QUCLUMAUHDI

Llenbto Kypca «YnpasneHusi 3aTpaTaMu» ABsSieTCs (POPMUPOBAHUE ¥ CTYAEHTOB KOMIMETEHUMI B yripaBiieHWn 3aTtpatamu, yMeHue
MPOBECTU aHaITUYECKYHO PaboTy B cihepe yrnpaBeHus 3aTpatamu. [laHHas AMCLUUIINHA HanpaBrieHa Ha popMUpoBaHue y CTyAeHTOB
Habopa Heo6XoAUMBIX TEOPETUYECKUX 3HAHWI [J1I MOHUMAHUS CYLHOCTY 3aTpaT M OCHOB YNpaBJ/IEHUSI UMM, @ TaKXKe NPaKTUYECKMUX
HaBbIKOB, HEOGXOANMbIX AJ151 Lies1eli CTPaTernyeckoro yrnpasJsieHusl 3aTpaTamu.

Lienb u3yyeHus aucuunnmHbl

PackpbiTb npo6aemMbl B 0671aCT OpraHu3aluy, NniaHupoBaHnUs U yrnpasJsieHNsl NPOU3BOACTBOM B YCI0BUSAX PbIHOYHON 9KOHOMUKM C
Lies1bio COKpalLeHus 3aTpar.

PeaynbraTbl 06y4YeHus

ON 1 [leMOHCTpupoBaTb COLMAIbHO- KyJIbTYPHbIE, 3KOHOMUKO- PaBOBbIE, 3KOJIOrMYECKNE 3HAHWUS, KOMMYHUKATUBHbIE YMEHMUS,
MPUMEHATD MHPOPMALMOHHbIE TEXHOJIOMMM C YyYETOM COBPEMEHHbIX TeHAEHLMI pa3BUTHs 06LLeCcTBa.

PesynbTaTbl 06y4yeHUs NO AUCLUIIIMHE

1) JeMoHCTpupyeT crnoco6HOCTb 3(eKTUBHO paboTaTb Kak MHANBUAYAbHO, TaK U B KQYeCTBeE YjleHa KOMaHAbI:

2) CocTaBsisieT TeXHUYECKYIo fAOKYMeHTauuto (rpagukos paboT, MHCTPYKLUMI, NIaHOB, CMET, 3asiBOK Ha MaTepuasbl, 060pyLoBaHue u
T.M.), @ TaK)Ke yCTaHOBJIEHHOM OTYETHOCTH MO YTBEPXKAEHHbIM hopMam;

3) OpraHusyet paboTy MasibiX KOJI/IEKTUBOB UCMOJIHUTENEMN.

MpepekBn3nTbI

OCHOBbI 9KOHOMMKO-MPaBOBbIX N 3KOJIOrMYECKUX 3HAHWI

MocTpekBu3uUTbI

WTorosasi aTTectaymns

OKOHOMMKa NpeAnpuUaTUN

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kpr 4

KonunuecTBo akafieMnyecknx KpeanToB 3

dopMa KOHTPONSA 3HaHWUN 9K3aMeH

KpaTkoe onucaHue cogep)xaHus AUCLUIIIUHDI

Ha COBPEMEHHOM JaTarieé 3KOHOMUYECKUX peqbopM B 3KOHOMUKE TIPONCXOAAT CyLeCTBEHHble WN3MEHEeHUsA 0CO6EHHO Ha
MUKPO3KOHOMMYECKOM YPOBHE: MEHSIFOTCS XapaKTeP N METOAbI XO3SMCTBEHHOM AeATeIbHOCTH NpeanpusaTUi. laHHbI Kypc nogpo6bHo
n3yyaet pecypcbl TpeprnpusaTus, qud)eKTMBHOCTb nX WUCINoJIb30BaHuA, peHTa6e}1bHOCTb N OCHOBHblE TEXHUKO- I9KOHOMMUYeCKune
rokasaresin d)yHKL[MOHMpOBaHMFI npearpuAaTnA. KpOMe TOro, Metogbl CTUMYJINPOBaHUA TPyAOBbIX pecypcos, C L4eJibko ONnTumMunsaynmn
rnpon3BofCTBEHHbIX MOLL[HOCTeﬁ M Kanutasa npejrnpuAaTnA.

Lienb nsyyeHus aucuunnmHbi

Lleﬂb n3ydyeHus [UCUUIINHbI «9KOHOMMKA npeanpuaTna» - Bblpa60TKa y 06yqafoumxcn OKOHOMMUYECKOro MblilljieHNss Ha OCHoBe
n3yvyeHnUss 9KOHOMUYeCKOro MexaHu3sma [eATesSIbHOCTU NPefarnpusaTusa B YyCJ/10BUAX PbIHKa, obecrieyeHne I'Hy6OKVIX TeoOpPeTU4YEeCKUX
3HaHWN " npakTn4yeckoro oribita B 06/1aCTN 3KOHOMUKU U opraHunsauunun festesibHoCTu ¢Mprl n NCroJsib3oBaHNSA TEXHOJIOTMYECKOIo
060pyIOBaHUS.

PesynbraTbl 06y4YeHus

ON 1 ,ﬂeMOHCTpMpOBaTb coynarszibHO- KyJ/ibTypPHblE, 3KOHOMWKO- NpaBoOBble, 3KOJIOTU4EeCKNe 3HaHns, KOMMYHUKaTUBHble YMEHUS,
NMPUMEHATb MHd)OpMaL{MOHHbIe TEXHOJIOrMn C y4eTOM COBPEMEHHbIX TeH,quL{Mﬁ pa3BunTunsa O6LL{eCTBa.

PeaynbraTbl 06y4eHuMs nNo AucuunanHe

1) AeMoHCTpupyeT crnoco6HOCTb d((peKTUBHO paboTaTb Kak MHANBUAYaIbHO, TaK M B Ka4ecTBe 4YJleHa KOMaHAbI;

2) OL[eHMBaeT TEXHUKO-3KOHOMMYECcKoe 060CHOBaHNe NMPOEKTHbIX peLueHMﬁ;

3) Opl'aHM3yeT,£{eFlTe}'leOCTb, CBAI3aHHYIO C pyKOBOACTBOM ,qeﬁCTBMFIMM OTA€eJIbHbIX COTPYAHUKOB.

MpepekBU3NTbI

OcHoBbI OKOHOMMUKO-TpaBOBbIX N 3KOJIOTNYECKNX 3HaHWN

MocTpekBusuThbl

UTtoroBasi arrecrayumsa

ABTOMaTusauusa NMPOMbILUNEeHHbIX 06BHEKTOB U npon3BoacCTB

Linkn gucumnnumHbl Mpodunupytowme AUCUUNINHDI
Kypc 4

KonunuecTtBo akafemMnyecknx KpeanTos 6

dopma KOHTPOA 3HaHUI BK3aMeH U KypcoBasi paboTa/npoexT

KpaTkoe onucaHue copep)XaHus AUCLMNIIUHDI
ﬂwcuwnnMHa BKJItOYaeT B cebs OCHOBHbIE BOMpoCbl aBTOMatun3aLunmn npombliLLSIeHHbIX 06bEKTOB U rnpon3BoOACTB, paccMaTpnBaroTCcA
CJ/IOXKHble CUCTeMbI yrnipaBJ/ieHUs, npegcraB/ieH CUCTEMHbIN nogxo4 K ynpaBJ1eHUKO CJ/1I0)KHbIMU CUCTeMaMU, asirOpuTMbl ONnTuMasibHoOro



yrnpaBJ/ieHusl, MaTeMaTu4eckme MOAENN OBBLEKTOB ynpaBreHUs, TEXHOOIMYECKMX U TEXHUYECKMX CUCTEM, M3Y4yaroTCs pacyeT u
MOZENNPOBaHUN OfHOKOHTYPHOM, KOMGUHMPOBaHHOW M KackagHou ACP c nomouwbto nporpammbl MATLAB naketa SIMULINK.
Paccmatpuarotcsi SCADA cucTeM,IPOMbILLIEHHbIE CETU NOAAEPKKU ACY 1 cucTeMbI yripaB/IeHNs MPOMBbILLIEHHbIMU 06 bEKTaMU.
Llenb nsyyeHusa guCLMninHbI

AaTb CTyAeHTaM 3HaHUsl U CBefEeHNS O TUMOBbIX CUCTEMAX U 3ajja4yax aBToMaTm3alnum TeXHOJIOrMYECKUX MPOLEeCcCOB U MPOU3BOACTB,
pa6oTaroLnx Ha pasHbIX nepapxuyeckux ypoBHsX (OTAesbHbIE YCTaHOBKM M y4aCTKM, BCE MPOU3BOACTBO), @ TaKXKe Hay4YnTb OCHOBHbIM
rnpuemMam npoeKTUPOBaHUSI ITUX CUCTEM.

PesynbraTbl 06y4YeHus

ON 6 Croco6eH n3y4yaTb OCHOBHbIE MPUHLNIMbI M METOAbI MOCTPOEHUSI CUCTEM yripaB/IEHUSI.

PeaynbraTbl 06y4eHuMs No AucuunanHe

lMpumeHsieT Ha nNpakTMKe 060CHOBaHNE BbI6OPa PErysimpyemMbix, KOHTPOMPYEMbIX, CUrHAIN3NPYEeMbIX NapamMeTpoB

JlaeT oleHKy TeEXHUYECKUX cpefiCTB aBTOMaTmU3aLnun 1 yripaBJEHNS.

Pa3pabaTbiBaeT anroputMbl paboTbl U MPOrPaMMHOI0 06ECEYEHNUST MUKPOKOHTPOJISIEPOB B CUCTEMaX yripaBiaeHuUs"

MpepekBU3NTbI

JwnarHocTuka n Hafie)XXHOCTb 3/IEMEHTOB M CUCTEM aBTOMaTU3aLum

MocTpekBusuThI

WTorosas atTectayms

ABTOMaTU3aLMA TEXHOOMMYECKOro 060pyJJ,OBaHVIF|

Linkn gucumnnumHbl MpodunupytoLme AUCUUNINHDI
Kypc 4

KonunuecTtBo akafemMunyecknx KpeanTos 6

dopma KOHTPOA 3HaHUI BK3aMeH U KypcoBasi paboTa/npoeKT

KpaTkoe onucaHue coaepXXxaHusa QUCLUMAUHDI

AucymnnnnHa BrkaroyaeT B ceb651 OCHOBHbIE BOMPOCHI aBTOMaTU3aLmMmn TEXHOI0rMyeckoro obopyaosanus. 060pyaoBaHue npescTaBieHo
Kak OGbEKT YrpaBJIEHUs, WU3y4yaroTCsl AMHAMUYECKMe U CTaTUYeckue CBOKMCTBA OOBEKTOB. M3ydaroTcs MeTogbl U Croco6bl
onpefeneHnss U pacyera peryssiTopoB JIOKasbHbIX CUCTEM yrpaBreHusi. Tak e wusyyaeTca Knaccuukaumsi 06bekToB, BbI6GOP
anropuTMOB aBToMaTu3auuy, MNoJ6op 371eMEHTOB TEXHUYECKMX CPEACTB aBTOMaTu3auum, X HaCTPOWKM u aKcriyaTayuu. Bornpocki
roslyyeHuns nepegaym n o6paboTKM TeXHOIOrMYeCKoN 1 ynpasrstoLen nHpopmaymm.

Lienb u3yyeHus aucuunnmHbl

AaTb CTyAeHTaM 3HaHWsl U CBELeHNS O TUMOBbIX CUCTEMAX M 3ajja4yax aBToMaTu3alun TEXHOJIOTMYECKMX MPOLECCOB U MPOU3BOACTB,
paboTaroLmx Ha pasHbiX nepapxu4eckmux ypoBHSX (O0TA4esbHble YyCTaHOBKM M y4aCTKM, BCe MPOU3BOACTBO), a TakXKe HayYnTb OCHOBHbIM
rnpuemMam rnpoeKTUPOBaHNSI ITUX CUCTEM.

PesynbraTbl 06y4yeHus

ON 6 CriocobeH n3y4aTb OCHOBHbIE MPUHLMIIBI U METOAbI MOCTPOEHUSI CUCTEM YrPaB/IEHUS.

PesynbTaTbl 06y4yeHuMs NO AUCLMUIIIMHE

OnpeaensieT BbI6OP NepBUYHbIX NPpeobpasoBaTesiel TEXHOIOrMYECKNX napaMeTpoB.

Bnafeet METOAMUKOM pacyeTa BbIXOAHOIO HaNMpsKeHUs1 B YNPPO-aHa1o0roBbIX U aHaa0ro-4nppoBbix npeobpasoBaTessx

Bnapeet akcrnepuMeHTaibHbIMU METOAaMu ONpeAesIeHNs] AUHaMNYECKUX XapaKTepUCTUK 06bEeKTa yrpaB/ieHns"

MpepekBn3nTbI

HapgexxHocTb cucTeM yripaBrieHus

MocTpekBu3uUTbI

UTtorosas aTrectayms

ABTOMaTM3auusa TUNOBbIX TEXHONMOrMYECKUX npoueccos.

Lmkn gucumnnimHbl Mpodunupyowme [UCUUNIUHbI
Kypc 4

KonuyecTBo akaieMUyeCcKnx KpeanToB 6

dopma KOHTPONA 3HaHWI 9K3aMeH U KypcoBasi paboTa/npoekT

KpaTkoe onucaHue cogep)xaHus AUCLUMIIUHDI

AucuynnnnHa BKIOYaeT o6LyMe BOMPOChbl MOCTPOEHUS TUIOBbIX OOGBEKTOB aBTOMaTu3auumy, Khaccupukaumsi o6beKkToB, Bbi6OP
anropuTMOB aBTOMaTuU3auuy, Mogobop 3S7EMEHTOB TEXHMYECKUX CPEACTB aBToMaTu3aumu M UX HACTPOMKM M 3KCrayaTaumu.
npeAjcTaB/ieH aHa/n3 KaK JI0KasllbHbIX CUCTEM aBTOMaTu3auuu, Tak U CJIOXHbIX CUCTEM: C pacripefesieHHbIMU napameTpamy,
yngposbix, ACYTI. U3yyaroTcss CxeMbl aBTOMaTu3auuu MEPUOANYECKUX U JAMUCKPETHBIX MPOLEeccoB, METOAbl OonucaHusl 3ajad
JNCKDPETHOrO M JIOrMYECKOro yripaBJieHus, MePEX0HbIe NPoLeccoB Lngposbix CY.

Llenb usyyeHus aucuunnmHbl

Llenbro n3ydeHuss AUCUUNINHbBI SIBAETCA MOAroToBKa 6akasiaBpa K CaMOCTOSTE/IbHOMY De- LUEHNIO TEOPETUYECKMX M MPUKIafHbIX
3aja4y aBToMaTu3aLlmm TeXHOJTOrMYECKMX MPOLIECCOB B PassiniHbIX OTPAC/ISIX MPOMbILLJIEHHOCT!.

PesynbraTbl 06y4yeHus

ON 6 CrnocobeH n3y4yaTb OCHOBHbIE MPUHLMNIMbI M METOAbI MOCTPOEHUSI CUCTEM yripaB/IeHUSI.

PesynbraTbl 06y4eHuMs No AucuunanHe

CriocobeH npuHMMAaTh y4acTue B co3gaHuu v yrnpaBneHun ACYTI Ha Bcex aTanax XXM3HEHHOro LuKJa.

Crnoco6eH ocyLecTB/ATb U 060CHOBLIBaTL BbIGOP MPOEKTHbIX PELUEHMI M0 BUAaM 06eCrieYeHnsi CUCTEM aBTOMAaTHMYECKOro KOHTPOJIs
u ynpaBrieHus,

CriocobeH aKcnyaTupoBaTh u conposoxgatb ACYTIT u cucTeMbl UCMETYEPCKOrO yrpaBaeHNUs

MpepekBU3NTbI

JnarHoctuka n HajeXXHoCTb CUCTEM yripaBlieHUs

HOCTpeKBM3MTbI

UTtoroBasi atTectaymns



ABTOMaTM3UPOBaAHHbIN 3N1EKTPONPUBOL,

Linkn gucumnnmHbl Mpodunupytowwme AMCUUNANHDI
Kypc 4

KonunyecTBo akafeMmyeckmx KpeanTos 5

dopMa KOHTPONSA 3HaHWUI Jk3ameH

KpaTkoe onucaHue cogep)xaHusi AUCLUIMIIUHDI

HAucymnnnHa nay4aet 0CHOBHbIE BOMPOCHI U MPUHLUIMbI MaTeMaTUYECKOro ONuUcaHms, N NPUHLMIMbI MOCTPOEHUS] CUCTEM yripaBJIeHUs]
aNleKTponpuBogamun. PaccmaTpuBaroTcsi criocobbl ynpaBieHUsT 3/1EKTPOMPUBOAOM, CUCTEMbI PErynMpoBaHuUsi CKOPOCTU M MOMEHTa
9/1EKTPONPUBOLOB MOCTOSIHHOrO TOKa M aCUHXPOHHOIO 371eKTponpuBoja. M3yd4aroTcsi CUCTeMbl PErymMpoBaHUs U yrnpaBfieHus
9/IEKTPONPUBOLOB  TEXHOJIOMMYECKMX  MPOLECCOB U KOMIJIEKCOB, CMOCOObl  MPOrpaMMHONM  peanu3aumu  yrnpaBfieHus
3/1IEKTPONPUBOLAMM.

Crieymnuka nsyyeHns OCHOB MOCTPOEHMS U annapaTHO - MPOrPaMMHOI0 06eCreYeHNs yrpaBeHNs 3/1IEKTPONMPUBOZAMM.

Llenb usyyeHus aucuunnmHbl

N3yunTb Crnocobbl MaTeMaTMYECKOro ONUCaH1sl U MPUHLMIBLI MOCTPOEHUS] CUCTEM YrPaB/IEHNs 371eKTPONpPUBogaMu

PesynbraTbl 06y4yeHus

ON 10 Bnagetb MeTogamu pa3paboTKu pO60TOTEXHUYECKUX CUCTEM yripaB/IeHUSI.

PesynbTaTbl 06y4yeHuUs N0 AUCLMUIIIMHE

YMeHne npoBOAWTbL WCC/Ie[0BaHUS WM aHaan3 MaTeMaTU4YecKux Mogesiei pPO6OTOTEXHUYECKUX M MEXaTPOHHbIX CUCTEM C
MCrosib30BaHNEM METOL OB TEOPUM aBTOMATUYECKOIO yrpaB/IEHUS, CPEACTB BbIYNCIUTENIbHOW TEXHUKM N COBPEMEHHbIX MPOrpaMMHbIX
cpescTs.

Bnafeet MmeTogamm pa3paboTky pO6OTOTEXHUYECKUX CUCTEM yripaBieHus.

MpepekBU3NTbLI

lporpaMMHO-TEXHUYECKNE KOMITIEKChI YrpaB/IeHNs

MocTpekBu3uThbI

UTtoroBas atrectaymns

AnnapaTtHasi yactb UHTepHeTa Bewen

Limkn ancumnnuHbl MpodunupyoLwme JUCUUNIUHbI
Kypc 4

KonunyecTBo akaieM1yeckmx KpeauTos 5

(dopma KOHTPOSIA 3HaHWI 9K3aMeH

KpaTkoe onucaHue coaep)XaHus QUCLMUIMUHDI

AvcuynnnnHa BKIKOYaET OCHOBHbIE BOMPOCHI U NPUHLMIbLI B 0671aCTV pa3paboTKyY annapaTHON YacTu MHTepHeT Beljen. O3HaKoMieHne
C KOMIMOHEHTaMu B MOCTPOEHUM arnnapaTHON YacTu MHTEPHETA BELLEeV, MPUMEHEHNE PAa3HO06Pa3nsi MUKPOKOHTPOJIIEPOB, MPOTOKO/I0B
M uHTEpelicoB B pa3paboTKe MHTEpHEeTa BeLlyes, criocobbl CHATUS MHGOPMaUMM C repBUYHbLIX NpeobpasoBaTesieli CUCTEMbI
aBToMaTu3aumu.

Cneynguka paboTbl ¢ NoJ60POM KOMIMOHEHTOB, Pa3paboTKOM annapaTHON 4acTu U 03HAKOMJIEHUE CO CTaHAapPTHbIMM NMPOTOKOIaMM U
MHTEpdericamu npu pa3paboTKe UHTEPHET BeLLel.

Llenb nsyyeHus AuCLMNINHbI

U3yunTb crnocobbl pa3paboTku annapaTHoi YyacTu IHTepHeT BeLyes

PesynbraTbl 06y4YeHus

ON 9 Crioco6eH nNpUMEHSITb MOJyYEHHbIE 3HAHUS K PELUEHUIO BOMPOCOB BblI6Opa M BHEAPEHMS KOPMOPaTUBHLIX CUCTEM U
MH(OPMaLMOHHbIX TEXHOOMNIA [J151 PELLUEHNS 3a4aY yripaBJ/ieHus], MPOEKTMPOBaTb M pa3pabaTbiBaTb MHTENNIEKTYaslbHble CUCTEMbI A5
yrpaBsieHUs TEXHUYECKUMU CUCTEMAMM U TEXHOIOMMYECKUMU MpoLeccamMy, 06y4yaTb UCKYCCTBEHHbIE HEWPOHHbIE CETH, MPUMEHSTb
nporpaMMHble v annapaTHble METOAbI Peann3aLmn UCKYCCTBEHHbIX HEMPOHHbIX CETEN M HEYETKMUX afiropUTMOB YrpaB/IEHNS.
PesynbraTbl 06y4eHuMs No AucuunanHe

KpaTko n3naraTb OCHOBHbI€ MPUHLUIMbI U TEPMUHBI UHTEPHET BELL el

lpoekTupoBaTh annapaTHy YaCcTb MHTEPHET BeLeli Ha OCHOBE MUKPOKOHTPOJIJIEPOB

lNogbupaTb HEO6X0AMMbIE KOMIOHEHTbI, MPOTOKOJ1a U MHTeP@erichl 4151 pa3paboTKu annapaTHOW YacTu MHTEPHET BeL el
MpepekBU3NTHI

lpumeHeHne MO6UbHBIX CUCTEM A5 YAaNEHHOro yrnpaB/ieHus

MocTpekBu3UTbI

UTtorosas atTrecTayms

BecnpoBoAHble cUCTEMbI yNpaB/ieHUs

Linkn gucumnnmHbl Mpodunupytowwme AMCUUNANHbI
Kypc 4

KonunyecTBo akafieMnyecknx KpeanTos 5

dopMa KOHTPONSA 3HaHWUW Jk3ameH

KpaTkoe onucaHue cogep)xaHusi AUCLUIMIIUHDI

B aucymnamHe paccmMaTpuBaroTCsl 6€CripoBOAHbIE€ CUCTEMbI yripaBeHNs TEXHO0MMYECKMMU 06 beKTaMu, aeTcsi 0630p COBPEMEHHbIX
MPOrpaMMHbIX M annapaTHbIX peLueHni A1 MPOeKTUPOBAaHUSI N NMOCTPOEHUS] 6eCrIPOBOAHbIX CUCTEM cOopa AaHHbIX U yripaBJ/ieHusl.
U3yyaroTcss cTaHAapTbl cuUCTeM u ceTeli 6ecripoBogHov csasu: IEEE.802.11, WIMAX, LIE. lNpoBoantcs aHann3 MHEGOPMaLMOHHOM
6e30nacHOCTM U MEeTOAbl 3aluuTbl NepefjlaBaeMbiX AaHHbIX B 6ecrpoBOAHbIX cucTemax. Mccrepyrorca uHTepdesicbl u MeTogbl
COMPSIKEHUS C CETIMM OBLLEro roJib30BaHuA.

Lienb usyyeHus aucuunniuvHbl

n3y4yeHne KoMriekca BornpoCcoB M0 OCHOBHbIM TEXHOJIOMMSIM, MPOTOKOIaM U MpUHLMNaM GyHKUMOHUPOBaHNSI 6€CrIPOBOAHbIX CUCTEM
CBSI3MN.

PesynbraTbl 06y4yeHus



ON 6 CriocobeH n3ydyatb OCHOBHbI€ NpUHUNIibl U MeToAbl MOCTPOEHNA CUCTEM YyripaBJIeHUA.

PesynbraTbl 06y4eHMs No AUCLMNIMHE

lpuMeHATb Ha npakTUKe 060CHOBaHWe BbI6Opa PErynNpPYyeMbIX, KOHTPOIMPYEMbIX, CUrHaIN3UPyeMbIX NapaMmeTpoB U JaeT OLEHKY
TEXHUYeCKNX cpe4CcTB aBToMatn3aynn n yripaBrieHUs.

Pa3pabatbiBaeT anroputmMbl paboTbl U MPOrPaMMHOIro 06ecrneyeHnss MUKPOKOHTPOJIZIEPOB B CUCTEMAaX ynpaBrieHuns

MpepekBU3NTHI

lMNpuknagHas Teopusi nHpopmaymu

MocTpekBnanTbI

UtoroBas arrecrauynsa

McnonHuTenbHble CUCTEMDI MPOMDbILWIEHHDbIX pO60TOB .

Linkn gucumnnmHbl Mpodunupytowme AUCUUNANHDI
Kypc 4

KonnyecTBo akafeMmyeckmx KpeanTos 5

dopMa KOHTPONSA 3HaHWUM Jk3ameH

KpaTkoe onucaHue cogep)xaHusi AUCLMUMIIUHDI

N3yyeHne ancunnanHbl MO3BOUT MOJYYNTb 3HAHUSI B 061aCTU Pas3/IMYHbIX TUMOB MPUBOLAOB MPOMBILLIEHHbIX PO6GOTOB, CTPYKTYP U
cocTaBa CUCTEM yMpaBJieHUsi MPUBOZOM.PaccMaTpuBaroTCs OCHOBHasi TEPMUHOJMIOMMSI  MPOMBILIEHHbIX PO6OTOB, CMOCO6bI
yrpaBJ/ieHUs1 M XapaKTePUCTUKU OCHOBHbIX BUAOB WCMOJIHUTENIbHbIX YCTPOMCTB, KMHEMAaTUKa MaHWUMynaTopa. M3ydyaroTcs crocobbl
pacyeta M Bbl6Opa WCMONHNTEbHbIX YCTPOWCTB MPOMbILISIEHHbIX Po60TOB. Cneuyupuka Bbibopa M HACTPOMKM ynpaBreHus
MPOMBILLIEHHBIMU PO6OTaMU U UX UCTIOSHUTENIbHBIMU YCTPONCTBaMM.

Lienb usyyeHus aucuuniuvHbl

Llenbro nsyyeHuns gucumnnanHbl «<MICNoHUTEIbHbIE CUCTEMbI MPOMbILLIIEHHbIX PO6OTOB» SIB/SIETCS NOYyYEHNE 00yYaroLUMUCS 3HaHWUI
B 06/1aCTV Pa3INYHbIX TUIMOB NPUBOLAOB NMPOMbILLIIEHHbIX PO60TOB U CTPYKTYP M COCTaBa CUCTEM YNpPaB/EHUs MPUBOZAMM.
PesynbraTbl 06y4yeHus

ON 10 Bnagetb MeTogamu pa3paboTKy pO60TOTEXHUYECKUX CUCTEM yripaB/IeHUSI.

PesynbTaTbl 06y4yeHuUs N0 AUCLMUIIIMHE

lpoBoaANTb UccnefoBaHUS U aHaIN3 MaTeMaTUYecKux Mogesei po60TOTEXHUYECKUX U MeXaTPOHHbIX CUCTEM C MUCI0/b30BaHNEM
METOA0B TeopUN aBTOMaTHUYECKOro yrpaBJieHns], CPEACTB BbIYUCINTENIbHON TEXHUKN U COBPEMEHHbIX MPOrpaMMHbIX CPEACTB.
Bnapeet MmeTogamm paspaboTKy PO6OTOTEXHNYECKUX CUCTEM yripaBieHus.

MpepekBU3NTbLI

WH(popMaLmnoHHbIe yCTPOKCTBa U CUCTEMbI B MEXaTPOHMKE

MocTpekBu3uThbI

WUTtoroBas aTrectayums

KOMI'IbIOTeprIe cetun

Limkn aucumnnuHbl Mpodunupytowme AuCUUNIUHbI
Kypc 4

KonunyecTBo akaieM1Myeckmx KpeauTos 5

(dopma KOHTPOJIA 3HaHWI dk3aMeH

KpaTkoe onucaHue coaep)XaHus QUCLMUMNHDI

B aucuymnnnHe paccMaTpuBaroTCs BOMPOChI, Kacarolmnecs rnoCTPOEHUS CETeN rnepesayn JaHHbIX: TUMbl U apXUTEKTYpa CETeN, MeToAbl
KOMMYyTauumu 1 MynbTUNIEKCUPOBAHUS, PU3NYeCKMe XapakTePUCTUKN KaHasloB CBS3U, MHOIOYpOBHEBbIN noAxoA n mogens IS0/ 0SI.
CHavana BHUMaHWe y[ensieTcsd UCTOPUM BO3HUKHOBEHUS M Pa3BUTUS KOMIbIOTEPHbIX ceTen. [lanee paccMaTpuBarOTCA OCHOBHbIE
MPUHYMIbI Nepegayn JaHHbIX M CTaHAapTu3auusl ceTel. M3yyaroTcsi OCHOBHbIE MPOTOKO/IbI Nepefayn faHHblX, Knaccugukaums cetei
M MeToAbl 06ecrieyeHns1 KayecTBa 06CIyXKNBaHUA.

Llenb nsyyeHus AUCLMNINHDI

Lens paHHOro kypca — GopMmupoBaHume y CTYAEHTOB [MPEeACTaBAEHUA O Ha3Ha4yeHuy, cocTaBe, MPuUHUUNax MOCTPOEHUS u
(PYHKUMOHUPOBAHUS KOMIbKOTEPHBIX CETeM, MOHUMAaHNS UCTOYHUKOB 3((PEKTUBHOCTN MPUMEHEHUS KOMIbHOTEPHbIX CETel, CPeicTB
MOCTPOEHUSI U METOAO0B 3PHEKTUBHOIO NMPUMEHEHNS KOMIMbIOTEPHbLIX CETEMN.

PesynbraTbl 06y4YeHus

ON 7 CriocobeH n3y4aTb OCHOBHbI€ NPUHLMIIbI M YCTPOMCTBA 4151 06paboTKMU 1 nepesayn nHhopmaymu.

PeaynbraTbl 06y4eHuMs No AucuunanHe

1) OnucbiBaTh MPUHUMILI NEpegayn gaHHbIX B KOMIbIOTEPHbIX CETSX.

2) MpuMeHSITb MOJTyYeHHbIe 3HaHUS [J11 TPOEKTUPOBAHMS U MOCTPOEHUS KOMbIOTEPHbIX CETEM.

3) BblbupaTb ceTeBO€ 060PYH0BaHNE MPY MPOEKTUPOBAHUN KOMIbIOTEPHbIX CETEH.

MpepekBU3NTHI

OcHoBbI cbopa 1 nepegaym nHHopmaymm

MocTpekBusuThbl

WUTorosas atrectayus

JlokanbHble BbIYUCAUTENbHbIE CETU

Limkn ancumnnuHbl Mpodunupytolme gucLUNAKHbI
Kypc 4

KonunyecTtBo akajieMnyecKunx KpegmTos 5

dopma KOHTpONA 3HaHWI JK3ameH

KpaTkoe onucaHue cogep)xaHusi AUCLMUMIIUHDI
B pvcuyunanHe paccMaTpUBaeTCs apXUTEKTYpa BbIYUCINTENbHbBIX CUCTEM, MX KOMIOHEHTbI. PacrnpejgeseHne pecypcoB KOMIMbHOTEPA.
9nekTpoHHas noy4Ta. QarinoBbie cepsepbl. [MPOTOKObI, Kabenu u agantepbl. Paboyne cTaHymn. CeTeBoe nporpaMMHoe o6ecriedeHume.



OpHopaHroBble JioKasibHble CETW. PaclumpeHne u yrnpasreHune ceTamu. AHanams coBMecTUMocTu. O6paboTka fJaHHbIX, aTa/lOHHas
Mogfesnb B3aUMOAENCTBUS OTKPbIThIX cucTeM. Knaccupukaumsa cetesi no cnocobam pacrnpefeneHuns AaHHbIX. XapakTepuctuka ceteu.
OpraHusauus n yHKUMOHMpoBaHue ceTel. CeTeBble CPEACTBa, OCHOBHbIE MPOTOKOJIbI CIYXKObI.

Lienb nsyyeHus aucuunnmHbl

U3ydyeHne coBpPeMEHHbIX KOMIMbIOTEPHbIX U TeIEKOMMYHUKaLMOHHbIX TEXHOJIOMMM, BbIYUCNTE/IbHbIX CUCTEM, CETel, uX CTPYKTYP,
yHKUMI, NPOTOKOJI0B, peann3aLmii.

PesynbraTbl 06y4eHus

ON 7 Crioco6eH n3y4yaTb OCHOBHbIE MPUHLMIBI U YCTPOKCTBA AJ15 06paboTKu U nepesaym uHhopmalmu.

PeaynbraTbl 06y4eHuMs No AucuunanHe

MpescTaBaATb NPUHLMIBLI MOCTPOEHUS U aPXUTEKTYPY JI0KaIbHbIX CETEH.

lpUMEHATL MOJIyYEHHbIE 3HAaHUS K PELUEHUIO BOMPOCOB BbI6OpA M BHEAPEHUS KOPNOPaTUBHbLIX CUCTEM U UHGHOPMALUOHHBIX
TEXHOI0rNi 47151 peLlieHns 3afjay yrnpaBJsieHusl

MpepekBU3NTbI

OcHoBbI c6opa u nepegayun nHpopmaLmm

MocTpekBusuThbl

WUTtoroBasi atTectaymns

MeToguku Hay4HbIX nccnepoBaHum

Limkn aucumnnuHbl Mpodunupytome gucLUNAnHbI
Kypc 4

KonunyecTBo akajieMn4yeckmx KpeauTos 3

dopMa KOHTPOnA 3HaHUN 9K3ameH

KpaTkoe onucaHue copepxaHns AUCLUMIUHDI

AvcuynnnuHa paet npejcTaB/eHNe O HaY4YHOU [esITeIbHOCTH, OCHOBHbIX BUAAX HayYHbIX WCCAELOBaHUN, M306peTaTeslbCKoM
AEeATesIbHOCTY, METOAaXxX PeLleHNs 306peTaTe/IbCKuX 3aayY, HayYyHbIX OpraHu3auusix, QUHaHCUPOBaHUY, MIaHUPOBaHUM, MPOBEAEHNUN
Hay4HoO-unccregoBates/ibCKUX pa60T n npegcraB/ieHUN Ux pel3ynbTatoB, NoAroToBKe N arrectaynn Hay4HbiX KagposB. PaCCManMBaeT
Takue BOIPOCHI, KaK TUMbl Hay4YHblX opral-msauuﬁ n nx B3aMMO,qel7ICTBMe, d)MHaHCMpOBaHMe W opraHnsayunsa Hay4dHbIX MCCI'Ie,qOBaHMﬁ,
niaHnpoBaHune Hay4Ho-nccsiegoBartesibCKnx pa60T. 3HaKOMUT ¢ NOHATUEM M306peTeHMe, o6yqaeT co3jaHunro d)OpMyflbI M306peTeHMFI.
Lienb nsyyeHns AMCLUN/MUHDI

M3y’~JMTb MEeTOANKN Hay4YHbIX MCC}'le,C{OBaHMﬁ U HaYyYNTbCA NPUMEHATb UX Ha MNMPaKTukKe

PesynbraTbl 06y4YeHus

ON 3 CnocobeH uccnenoBaTb M MPOEKTUPOBATh (YHKLUMOHAsIbHbIE CTPYKTYPbl, OTAE€/bHbIe BUAbI 06ECNEYEHNUS Pa3/IMYHbIX TUMOB
TEXHUYECKUX 06 bEKTOB ynpaBJieHUs, pa3pa6aTbIBaTb MoJeJin aBTOMaTtnu3npoBaHHbIX CUCTEM O6pa6OTKM VIHd)OpMaL{MM n ynpaBJieHus,
NMPUMEHATb pa3J/indyHble METOoAbl HenapamerpmquKoﬁ M[(eHTM(;bMKaL(MM AJ1A NOCTPOeHNAa ajjeKBaTHbIX MaTeMaTu4decKux Mogeneﬁ;
CrOCO6HOCTb OMUCLIBATb U NMPpUMEHATb napamMeTpnyeckmne Metoabl AN MﬂeHTM(I)MKaLlVIVI MOAeﬂeﬁ 06bEKTOB ynpaBJieHns; MeTog0B
MﬂeHTVId)MKaL{MM HeJIMHENHbIX CUCTEM.

PesynbraTbl 06y4eHuMs No AUCUUNINHE

Bna,qub cylujecTByrommMn MeTtogamm u MeTognKkamm ripoBeJeHnsa Hay4yHo-uccriegoBartes/ibCKuUx pa6or

MpepeKkBU3NTHI

BeeseHue npogpeccuro

MocTpekBnanTbI

UTtoroBas arrecrayuva

MeToabl U cpefAcTBa Hay4HbIX UCC/lef0BaHUI

Linkn gucumnnmHbl Mpodunupytowme AUCUUNANHbI
Kypc 4

KonunyecTBo akafemMunyeckmx KpeanTos 3

dopMa KOHTPONA 3HaHUW Jk3ameH

KpaTkoe onucaHue coep)xaHusi AUCLUIMIIUHDI

B Kypce noagpo6HO paccka3aHO O METOZOJI0MMYECKOM 06ECMeYeHUN HayyHO- UCCIeJ0BaTeNIbCKOM feaTenbHoCTH. [Toka3aHa posib
(YyHKLUMOHaIbHOW CTPYKTYpPbl Hay4YHO- UCCe[0BaTeIbCKON A[EATENbHOCTH. [IpoaHa/M3nMpoBaHO SMIMMPUYECKOE U TEOPETUYECKOE
MbILLSIEHNE B HAYYHOM ro3HaHuW. CopmMynmpoBaHbl M O6OCHOBaHbI MOATBEPXIEHUS U OMNPOBEPXEHUS TEOPETUYECKUX CXEM.
0606LyeHbl (PyHKUMOHANIbHbIE OCOBEHHOCTU 3KCMEPUMEHTANIbLHOrO MOAEAMpoBaHus. [laHo O6bSCHEHME pOCTa HayYHOro 3HaHuS.
lMokasaHa BaxxHOCTb QyHKLMOHaIbHO-MPOLeCCyaslbHbIX XapaKTePUCTUK MMNOTE3 U UX HayYHOM HOBU3HbI

Llenb usyyeHus aucuunnmHbl

HayunTb 06yyarowmnxcsa pasimyHbIiM MeTOfaM dKCrIepUMEHTaIbHbIX UCCeA0BaHUI M 06paboTKe MOJTyYEeHHbIX Pe3ysbTaToB
PesynbraTbl 06y4yeHus

ON 3 CnocobeH nccnenoBaTb M MPOEKTUPOBATh (PYHKLUMOHasIbHbIE CTPYKTYpbl, OTAE€/IbHbIe BUAbI 06ECeYeHUs] pas/IMyHbIX TUMOB
TEXHUYECKUX 0OBEKTOB ynpaBJ/ieHus], pa3pabaTbiBaTb MOGeNN aBTOMaTU3NPOBaHHbIX CUCTEM 06PaboOTKU MHPOPMaLmU U yripaBeHus,
MPUMEHATb Pas/inyHble METOAbl HernapameTpUyecKou uaeHTUUkauum A5 NOCTPOEHUS afleKBaTHbIX MaTeMaTuyeckux Mogesew;
CMOCO6GHOCTb ONUCbIBaTb M NPUMEHSITL MapaMeTpudeckme MeTodbl A1 uaeHTudukaymmn mMogesneii 06beKToB yrpaB/eHNUs;, METOA40B
MAEHTU(DUKaLNN HENTMHENHbIX CUCTEM.

PeaynbraTbl 06y4eHus No AucuunanHe

JleMoHCTpupoBaThb HaBbIKW BAaJEHUS PA3/IMYHbIX METOAO0B MOJTyYeHUs] U 06PaBOTKM SKCMEPUMEHTasIbHbIX AaHHbIX.

MpepekBU3NTbI

MeTtposnorns n nsmepeHue

nOCTpeKBM3MTbI

WTtoroBasi attectaymns

MoHTa), Hanaakau aKcnnyatauua cpeacts U CUCTEM aBTOMaTUKU



Linkn gucumnnuHbl MpodunupytoLLme AUCLMNANHDI

Kypc 4
KonunyecTBo akaieMn4eckmx KpeauTos 5
dopMa KOHTPONA 3HaHUN 9K3ameH

KpaTkoe onucaHue coaep)XaHusa QUCLMUIMINHDI

B gucumninHe paccMaTpuUBaKOTCS BOMPOCHl OCHOB OPraHU3aLnu MOHTaXHbIX pa6oT, aTarnoB MOHTaXa, rpaguKkoB MOHTaXa CUCTEM
aBToMaTu3aLumn, MaTepuasbl. MHCTPYMEHTbI M NMPUCIOCOGIEHUS, MPUMEHSIEMble NMPU MOHTaxe. [TpuBoOASTCS NpuMepbl Npu6opos Ass
U3MepeHnsa 3SJ1IeEKTPUYEeCKOro CoOrpoTuBIIeHNA, MEeTOo[O0B TPAMOro U KOCBEHHOro U3MepeHud, pal/indyHbIX METOAO0B [POBEPKMY,
UCIbITaHWS, KOHTPOJIS U NMPOBEPKU U30NSILMM, MPOBEPKA CXEM S/IEKTPUYECKMX Liernel, MPO3BOHKM 3/IeKTPUYECKMX Liereldi U OTbICKaHue
HeucnpaBHOCTeN B cxemax.

Lienb u3yyeHus aucuunimHbl

Lienbto gaHHoOro Kypca sBJSeTCs u3ydeHne croco60B MOHTa)a, Hanafku u dKCrjyaTaumu cpeiCcTB aBToMaTU3aLun COBPEMEHHOIo
MPOMBILLIEHHOrO 060pPYA0BaHUSA, BXOAALLEro B COCTaB CJIOXHOA MepapXnyeckol aBTOMAaTU3UPOBAaHHOW CUCTeMbl ynpaBJieHus
TEXHOJIOrMYECKMMM MPOLieccaMy, U3ydeHne TUMOBbIX METOA0B MOHTaXa M Hanagku 060pyA0BaHUS MHPOPMaLMOHHO- yrpaBsoLLMX
CUCTEM.

PeaynbraTbl 06y4YeHus

ON 3 Cnoco6eH uccnegoBaTb M MPOEKTUPOBATb (PYHKLMOHAsIbHbIE CTPYKTYPbI, OTAE/bHbIE BUAbI 06ECeYeHUs] Pa3IMyHbIX TUIMOB
TEXHMYECKUX OOBEKTOB YrpaBJ/ieHus, pa3pabaTbiBaTb MOLENN aBTOMaTU3NPOBAHHbIX CUCTEM 06PabOTKU MHPOPMaLMM U YrpaBIeHNs,
MPUMEHATD Pas/InyHble METOAbl HenapaMeTPUYecKon MAeHTUGUKaLUMMU A5 MOCTPOEHUS afleKBaTHbIX MaTeMaTU4YeCKux MOZesel;
CMOCOGHOCTb OMUCHIBaTb U MPUMEHSATL MapaMmeTpudeckue MeTogbl 4SS BEHTUGUKaUuM Mogeneii 06beKTOB yrpaBieHuns,; METOL0B
MAEHTUGUKALNN HESTMHENHBIX CUCTEM.

PesynbTaTbl 06y4yeHUs N0 AUCLMUMIIMHE

JleMoHCTpupoBaTh MNPaKTUYECKNE HaBbIKU MOHTaXa HalafiKu U dKCayaTaymum TeXHUYECKUX CPEACTB CUCTEM aBToOMaTU3aLmum
BbIMosIHATb OCHOBHbIE TPe6OBaHUS U paBuia npu NPOBeAEHUN MOHTaXHbIX paboT

MpepekBU3UTDI

VH(OopMaLyMOHHO-ynpaBasoLme CUCTEMbI

MocTpekBu3uTbI

WTorosas aTTecTaymns

O6paboTka aKcnepMMeHTaIbHbIX faHHbIX

Lnkn gucumnnmHbl Mpodunupyrowme guCUUNANHbI
Kypc 4

KonunuecTBo akafieMnyecknx KpeanToB 3

dopMa KOHTPONA 3HaHWU 9K3aMeH

KpaTkoe onucaHue cogep)xaHus AUCLMIMIIUHDI

,ﬂMCL[MI'IJ'IMHa HaripaBJieHa Ha O6y'-IeHMe CTyAeHTOB MeTohaM JKCrepuMeHTalslbHbiX MCCﬂeAOBaHMﬁ n O5pa6OTKM pesy/ibtatoB B
o6nactu aBTomMarunsaunun un yripaBJiIeHUA. PaCCManVIBaeT BOIpPOCbl TMNMpUMEeHeHUs CTaTUCTU4YeCKnx MetoZoB AUCINEPCUOHHOIO,
PErpeccnuoHHOro, KoppesiauynoHHOIro aHasnsa O6pa6OTKVI 3KCrnepumMeHTalJlbHbIX fAaHHbIX, pelieHne 3agady C NoMOoLybrO MEeTOoh4O0B
HanMeHblUNX KBagpaTtoB, NyTeM MOAe/IMpPoBaHNA 06bEKTOB aBToMmartunsaynn un unUccsiegoBaHna MetogamMun njaaHUpoBaHUA
SKClrepUMeHTa. ,ﬂl‘lﬂ pelueHnAa 3agady O6pa6OTKVI SKCrnepumMeHTaslbHbIX JaHHbIX UCINOJIb3YKOTCA yHUBePCaJsibHble MNaKeTbl NMpuKiaagHblX
nporpamm

Llenb nsyyeHus gAUCLMNINHbI

O6pa6aTblBaTb OKCrepuMeHTasZlbHble [faHHbleé C WCMNO0JIb30BaHNEM [aKeToB [PUK/Ia4HblX TMporpaMmM C UeJsibro MoJsiy4eHus
SKCINOHeHLnaslbHbIX 3aBUCUMOCTEN BbIXOA4HbIX 4aHHbIX CUCTEM yripaBJ/ieHNs OT BXOAHbIX U Ha4YallbHbIX ycno:smﬁ

PesynbraTbl 06y4YeHus

ON 3 CriocobeH nccnepoBaTb M NMPOEKTUPOBaThb (yHKLUMOHaNIbHbIE CTPYKTYpbl, OTAE/bHbIE BUAbI 06€CMEYEHUs] Pa3/InYHbIX TUMOB
TEXHUYECKMX OO BEKTOB ynpaBJieHUA, pa3pa6aTbIBaTb Mopesin aBToMaTtn3npoBaHHbIX CUCTEM O6pa6OTKM MHd)OpMaL{MM n ynpaBJieHus,
NMPUMEHATb pa3J/inyHble MeTOoAbl HenapaMeTpmquKoﬁ M,L'(EHTMd)MKaL{MM AJ1A NMOCTPOEHNsA ajeKBaTHbIX MaTeMaTu4eCKux MO,qu'IeFI,'
Croco6HOCTb OMUCbIBaTb U NMPUMEHATb napamMeTpnyeckmne MeToabl A1 MAeHTMd)MKaLlMM Mo,qeneﬁ 06bEKTOB ynpaBJieHUs, MeTo40B
MAeHTM(;bMKaL{MM HeJIMHENHbIX CUCTEM.

PeaynbraTbl 06y4eHuMs No AucuunanHe

I_IOI'Iy‘-IMTb HaBblKu B o6pa60TKe 60/1bLLNX AaHHbIX C UCI10JIb30BaHNEM NMaKeToB NMpukKaagHbix rnporpaMm

MpepekBU3NTbI

Metposnorusa n nuasmepeHue

MocTpekBusuThbl

UtoroBas arrecraynsa

MporpamMHble nnatdpopMbl MHTepHeTa Bele

Limkn ancumnnuHbl Mpodunupytolme gucLUNAKHbI
Kypc 4

KonnyecTBo akajieMmyeckmx KpeauTos 5

dopma KOHTpONA 3HaHWI JK3ameH

KpaTkoe onucaHue coaep)xaHusa QUCLUMANHDI

AucynnnnHa BKIOYaeT OCHOBHbIE BOMPOCH! U MPUHUMIMBI B 06/1aCTH MPUMEHEHUS N1aTHOPM AJ1s1 peannsauymmn nporpaMMHON 4yactu
UHTEpHET BeLye.

O3HakomJsieHne ¢ NpoToKosaMu nepegayn gaHHbix MQTT, MUKPOKOHTpoOI/IepamMu U NporpaMmMHbIMu naatgpopmamm PTC ThingWorx,
IBM Bluemix, Rightech IoT Cloud, Microsoft Azure, Artik Cloud. Tizen OS, opraHu3sauusi o06MeHa aHHbIMU C 06/1a4YHbIMU TEXHOJIOTUSIMM.
Cneynguka paboTbl €O CTaHAapTHbIMU [POTOKOJAaMK, uHTepdericamMn u nAporpaMMHbIMK aaThopMamu AN peannsaymm
MPOrpaMMHOW 4aCTU UHTEPHET BeLYel.



Lienb usyyeHus aucuunnmHbl

M3yunTb OCHOBHbIE CIOCO6bI M MPUHLMIbI Pa3paboTKH, MPOEKTUPOBAHUS MPOrPaMMHbIX N1aThopm MIHTEPHET BeL el

PesynbraTbl 06y4yeHus

ON 9 Crioco6eH NPUMEHSITb MONYYEHHbIE 3HaHUS K PELUeHWUHO BOMPOCOB Bbl6Opa M BHEAPEHUS KOPropaTUBHbBIX CUCTEM U
MHGOPMALMOHHbIX TEXHOIOMMIA AJ151 PELLEHUsI 3a1ay yrnpaBJ/ieHus], MPOEKTUPOBaTb U pa3pabaTbiBaTb MHTENIIEKTYaslbHble CUCTEMbI /151
ynpaB/ieHUs] TEXHUYECKMMU CUCTEMAMU U TEXHOTOMMYECKMMMU MPOLjeccamy, obyyaTb UCKYCCTBEHHbIE HEMPOHHbIE CETH, MPUMEHSTb
nporpaMMHble U annapaTHble METOAbI peann3alnm UCKYCCTBEHHbIX HEMPOHHbIX CETEN U HEYETKUX allrOPUTMOB yrpaB/IeHUs.
PeaynbraTbl 06y4eHuMs No AucuunanHe

lMepeyncnsiTe OCHOBHbIE NAaT(hopMbl 4J11 MPOrpaMMUPOBaHUSI UHTEPHET BeLy el

OnpegensiTb crnocobbl opraHn3aymm 06MeHa JaHHbIMU MUKPOKOHTPOJIIEPOB C 06/1a4HbIMU TEXHOAOMUSIMU

Mcnosib3oBaTh OCHOBHbIE MPOTOKOJIbl, UHTEPENCHI M TEXHOOMMU AJ151 OPraHn3aLmmn 06MeHa JaHHbIMU C 061a4YHbIMU TEXHOAOMUSIMU
MpepekBU3NTbI

YnanexHHoe yrnipasnexue raatgopmoii Arduino

MocTpekBusuThbl

WUTtoroBasi atTectaymns

npoeKTVIPOBaHMe aBTOMaTU3NpoOBaHHbIX CUCTEM

U,VIKJ'I ANCUUNINHDBI I'Ipocbvlnwpyrou_wle AUCLUUNNUHDbI
Kypc 4

KonunuecTtBo akafemMunyecknx KpeanTos 5

dopma KOHTPOA 3HaHUI BK3aMeH U KypcoBasi paboTa/npoeKT

KpaTkoe onucaHue cogep>xaHusi AUCLUMIIUHDI

B gucuymnnnuHe paccmMaTpmBaroTCsl BONPOChI 3agay MPOEKTUPOBaHMS aBTOMATUYECKMX CUCTEM, XapaKTePUCTHUK, COCTaBa M COAEPXKaHUs
MPOEKTHOW JOKyMeHTaLun. 0603HavaroTcs TpeboBaHUs K TEXHUYECKOMY M pabodyeMy MpoeKTy aBTOMaTUYEeCKON CUCTEMBI, TOCTaHOBKE
3aja4yn NpoeKTUPOBaHUS, BbIGOPY TUMOBbLIX TEXHUYECKMX CPEACTB aBTOMaTu3auuu, OCOBEHHOCTeN Bbl6opa MHGHOPMALMOHHOIO U
ynpaBJ/idroLljero BblYncinTesIbHbIX KOMIMNJIEKCOB, oripefesieHne ToO4YeK KOHTPOJIA, CUrHananlaynn n ynpaBJieHUA. lMosicHsitoTCS npasuna
NMOCTPOEHUA CXeM, Ux annapaTtHas peasin3ayuns. nPpUHLNNbI MPOEKTUPOBaHNA CUCTEM yripaBJ/ieHUA Ha 6ase MUKPOKOHTPOJ1/1ePOB.

Lienb nsy4yeHus AUCLUNIUHDI

Llenbto kypca «[lpoekTupoBaHue aBTOMAaTM3UPOBAHHbLIX CUCTEM» SIBASETCS (HOPMUPOBaHME 3HAHWIA OCHOB MPOEKTUPOBAHUS
aBTOMaTn3nNpoOBaHHbIX CUCTEM, OCBOEHUE TPUHLNNOB OopraHnsaynmn ¢yHKUMOHMpOBaHMH nporpamMmmMHoO- annapaTHbIX MHTep¢eﬁCOB B
COBPEMEHHbIX KOMIbHOTEPHbIX CUCTEMAX.

PeaynbraTbl 06y4YeHus

ON 9 CriocobeH nNpPUMEHSITb MOJYYEHHbIE 3HAHUS K PELUEHUIO BOMPOCOB BblI6OPa M BHEAPEHUS KOPMOPaTMBHLIX CUCTEM U
MHGOPMaLMOHHbIX TEXHONOMMIA A5 PELLUEHNS 3ahaY yrpaBJ/ieHus], MPOEKTMPOBAaTh U pa3pabaTbiBaTb MHTE/NIEKTYaslbHble CUCTEMbI AJ1S1
ynpaBJ/ieHns TeXHN4YeCKumMmn cuctemamum U TexXHOJI0rmM4eCKummn npoueccaMM,o6yanb UCKYCCTBEHHbIe HeﬁpOHHMe ceTn, NMPUMeHATb
nporpamMHsbie n arnrnapaTHblie MeTo4bl peaninsaynn NCKYCCTBeHHbIX Hel7IpOHHbIX CETEN U HEYETKUX aJlropuTMoB yripaBJieHUs.
Pe3ynbTaTbl 06y4eHMs Mo AUCLMNIIMHE

P63pa6aTbIBaTb NMPOeKTbl aBTOMaTU3NPOBaHHbIX CUCTEM

BbI6MpaTb KOMI1JIEKC TEXHNYECKNX CpeCTB CUCTEMbI aBTOMaTn3alynn B 3aBUCUMOCTHU OT NpeabsAaBIIAEeMblX Tpe6OBaHMI:1
MpepekBU3NTDI

WNHpopMaLMOHHO-yrnpaBsioLLMe CUCTEMbI

MocTpekBu3uUTbI

WUTtoroBasi arrecrayumsa

npoeKTVIpOBaHI/Ie CUCTEM aBTOMATUKUN U TeNTIeMEXaHUKN

LInkn gucumnnuHbl MpodunupytoLime AUCLMMNIUHDI
Kpr 4

KonnyectBo akaieMUYeCKNX KpeanToB 5

dopma KOHTPONSA 3HaHUA 9K3aMeH 1 KypcoBas paboTa/npoexT

KpaTkoe onucaHue cogep)xaHus AUCLMUIIIUHDI

B aucuunanHe paccMaTpuBarOTCA  BOMPOCbI  KPUTEPUEB KayecTBa MPOEKTUPOBaHUs, OOLyasi XapaKTepPUCTUKM  MPOEKTHOM
JOKYMEHTaLuu, coCTaBa M cogepykaHusi rpaguyeckoli u TEKCTOBOWM YacTel NpoeKTa, CoCTaBa TEXHUYECKOro u paboyero rpoexkta ACY
TI1. IMpuBoJATCS npumMepbl MOCTaHOBKMU 3ajayum MPOEKTMPOBaHMUS, Bbl6Opa TUMOBbIX TEXHUYECKuX cpeacts ACYTII, ocobeHHoCTelH
Bbl60OPpa MHPOPMAaLMOHHOIO U yrpaBASIFOLLEro BbIYUCNTE/IbHOIO KOMIMTIEKCOB, TOYEK KOHTPOJIS, CUrHanM3auymm u yrnpaBieHus.

Llenb usyyeHus aucuunnmHbl

OBnafeHneTeopeTYecKuM arnnapaToM rpoeKTUPOBaHUS CUCTEM aBTOMATUKM U TejleMexaHuKu U BbINOJIHEHME pPacyeTHo-
ncenefoBaTeNlbCKux paboT M0 MPOEKTUPOBAHUIO M IKCMJlyaTaLyuMu CUCTEM yrpaBJieHUsi Ha OCHOBE CPEeACTB COBPEMEHHOM
BbIYUCSINTESIbHON TEXHUKU

PesynbraTbl 06y4eHus

ON 9 CriocobeH npUMEHSITb MOJyYEHHbIE 3HAHUSI K PELUEHU0 BOMPOCOB Bbl6Opa M BHEAPEHUS KOPMOPaTUBHLIX CUCTEM U
MHGOPMaLMOHHbIX TEXHOIOMMIA A1 peLLUeHNUs 3a4ay yrpaBJieHus], MPOeKTUPOBaTh N pa3pabaTbiBaTb MHTE/NIEKTyaslbHble CUCTEMbI A5
yrpaBJieHUs1 TEXHUYECKUMU CUCTEMAMMN M TEXHOIOrMYECKUMU ripoleccamy, 0by4yaTb UCKYCCTBEHHbIE HENPOHHbIE CETH, MPUMEHSTb
rporpaMMHble v annapaTHble METOAbI peann3almn UCKYCCTBEHHbIX HEMPOHHbIX CETel N HEYETKUX aliropUTMOB YrpaBJ/IeHUS.
PeaynbraTbl 06y4eHuMs No AucuunanHe

Paspa6atbiBaTh MPOEKTbI CUCTEM aBTOMAaTUKU U TESIEMEXaHUKU

Bbi6upaTh KOMIIIEKC TEXHUYECKUX CPEACTB CUCTEMbI aBTOMATU3aLMUM B 3aBUCUMOCTY OT NPEAbAB/SEMbIX TPeGOBaHUI
MpepekBU3NTbI

WH®OopMaLoHHO-ynpaBsioLme cucTeMbl

MocTpekBusuThbI



WUtoroas aTtrectayms

I'IpoeKTprBaHMe, MOHTAaX, HaJlagKa U 3Kcrjiyatauua CUCtemMm aBTomMmaTtmnsaymum

Linkn gucumnnuHbl MpodunupytoLime AUCUMMIUHDI
Kypc 4

KonnyectBo akaieMUYecKnx KpeaunToB 5

dopma KOHTPONA 3HaHUA 9K3aMeH 1 KypcoBas paboTa/npoexT

KpaTkoe onucaHue cogep)xaHusi UCLMMIINHbI

B AncuyuninHe paccMaTtpnBaroTCsa BOMNPOCbI TNPOEKTUPOBaHUA M NMPOEKTHbIX npouyegyp, dtarbl TEXHUYECKOe 3agaHue, CTPYKTYpbl
npoeKkTa aBToMarun3arunmn, OCHOBHbIe Tpe6OBaHMl;1 K rIpoeKTaM CUCTeM aBToMaTun3salunu, cogepxxaHne n coctaB TeEXHUYECKOro sagaHus
C UCXO4HbIMU JaHHbIMW Ha NPOeKTpoBaHne, OCHOBbI OpraHn3aynn MOHTa>XXHbIX pa60T, 3Tarnbl MOHTAaxXa, Fpad)MKM nyCKoHas1agO4YHbIX
pa60T cncreM aBTomMatmnsaynn, Mmatepunalsibl. UHCTPYMEHTbI U I'IpMCI'IOCO6J'IeHMFI, npuMeHsiemblie rpn MOHTa)xe. BbIABMI'aI'OTCFI rnpaeunna
Hanajgkun cpecTB aBToMaTtun3sayunu, rIpoBePOYHbIX UCTbITaHUN, PEMOHTa N TeEXHN4YeCKOro O6Cl'ly)KMBaHVIFI cpeacTB aBTOMatun3aLun.
Lienb usyyeHua gMCLUNINHDI

n3yyeHue criocob0B MOHTa)XKa, HasaAKn U aKcnyaTaunm cpeacTB aBToMaTu3aunmm COBPEMEHHOMO NMPOMbILLIIEHHOrO 060pYyAOBaHMS,
BXojsLjero B cocTtaB CJIOXKHOU Mepapquecr(oﬁ aBTOMaTM3MpOBaHHOl71 CUCTeMbl yrpaBJieHNUA TeXHOJIOTM4eCKUMU ripoyeccamu,
n3yyeHne TUNOBbIX METO4OB MOHTa)XXa h Hanagku O60py,£lOBaHMFI MHd)OpMaL{MOHHO-yI'IpaBJTFII-OLLlMX CUCTeM.

PesynbraTbl 06y4yeHus

ON 3 CrniocobeH ucecnegoBatb U rpoeKkTnpoBaTtb d)yHKL[MOHaJ'IbeIe CTPYKTYpbl, OTA€J/IbHbIE€ BUAbI obecrieyeHus pasJ/indyHbIX TUIOB
TEXHUYECKUX OO BEKTOB ynpaBJieHUs, pa3pa6aTbIBaTb Mopesin aBToMaTtn3npoBaHHbIX CUCTEM O6pa6OTKI/1 MHd)OpMaL{MM n ynpaBJieHus,
NMPUMEHATb pa3J/indyHble MeTOoA4bl HenapaMeTpmweCKoﬁ M,quTMd)MKaL{MM AJ1A NMOCTPOEHNA ajeKBaTHbIX MaTeMaTu4eCKux Moqeneﬁ;
Croco6HOCTb OMUCbIBaTb U NMPpUMEHATb napaMeTpnyeckmne Metoabl AsA MAEHTMd)MKaLlMM Mogeneﬁ 06bEeKTOB ynpaBJieHUs;, MeTo40B
MAeHTMdJMKaL{MM HeJIMHENHbIX CUCTEM.

PeaynbraTbl 06y4eHuMs no gucuunanHe

,ﬂeMOHCTpMpOBaTb HaBbIKW IPOEKTUPOBaHUA, MOHTa)ka Haslagku u aKcriiyataymm TexHM4eCcKux cpegcTs CUCTeM aBToMaTusaymmn
BbINO/IHATL OCHOBHbIE TPE6OBaHUSA MPY 3KCrlyaTauum npubopoB 1 CPeCTB aBTOMaTUKN

MpepekBU3NTHI

lporpammupyembie 10rn4yeckne KOHTPOJsI/1epbl

MocTpekBusuThbl

UtoroBas arrecraynsa

Cucrtembl ynpaBJieHUda afieKTpornpneogom

Limkn ancumnnuHbl Mpodunupytolme gucLUNAKHbI
Kypc 4

KonnyecTBo akaieMmyecknx KpeauTos 5

dopma KOHTpONA 3HAHMI JK3ameH

KpaTkoe onucaHue coaep)xaHusa QUCLUMANHDI

W3yyeHne pucymnianHa ro3BOSNT MOAYYUTb 3HAHWUS O MPUHUMMIAX MOCTPOEHUS M Criocobax peanusauuu CUCTEM yrpaBJieHUs]
3/1eKTPONpPUBOLOM.

PaccmaTtpuBaroTcs Criocobbi peannsaumm u NpoekTUPOBaHUS CUCTEM yrpaBJ/IEHUS] U PeryIMpOBaHnsl 3/1EKTPONPUBOLOB MOCTOSIHHOMO
TOKa U aCUHXPOHHOro 3J/1eKTponpusoda. M3yyaroTcss OCHOBbI perynnpoBaHusi CKOPOCTU aCUHXPOHHOIO 371eKTPOrpuBoga u cucTteMbl
ynpaBJieHusi 3NeKTPOnpuBogaMn B LIEJIOM Ha TEXHOJIOTMYECKUX KOMIIeKcax. Creyugpuka MeTofosorun rnpoekTUpoBaHUs wu
pa3paboTKu CUCTEM YrpaB/IeHUS 371eKTPONPUBOLaMy.

Llenb usyyeHus aucuunnmHbl

fBnsetcss (opmupoBaHue y CTYAEHTOB 3HaHWW O [MpUHUMNAx [MMOCTPOEHUsT M criocobax peannsaumn CUCTEM yrnpaBreHus
aNIeKTponpuBOgamy, obecreynBaroLymx TPebyeMble 3aKOHbl M3MEHEHUSI KOOPAMHAT 3/IEKTPONPUBOAA, a TakXe npuobpeTeHue
HaBbIKOB MPOEKTUPOBAHUSA, pacyeTa n UCCeJOBaHUS TaKUX CUCTEM.

PesynbraTbl 06y4yeHus

ON 10 Bnagetb meTogamu pa3paboTKu pO60TOTEXHUYECKMX CUCTEM YrpaBJIeHUSI.

PesynbTaTbl 06y4yeHUs N0 AUCLMUMIIMHE

lpoBoaAnTb UccnefoBaHUS U aHaIM3 MaTeMaTUYecKux Mogeseii po60TOTEXHUYECKMX U MEeXaTPOHHbIX CUCTEM C UCI0/b30BaHNEM
MEeTO40B Teopuu aBTOMaTHUYECKOro yrpaBJieHunsl, CPEACTB BbIYUCIINTENIbHON TEXHUKWN U COBPEMEHHbIX MPOrpaMMHbIX CPEACTB.
JleMOoHCTpupyeT HaBbIKM MPOEKTUPOBaHUS, MOHTaXka, HanaZKu 1 dKCrayaTayuum TEXHUYECKNUX CPEACTB CUCTEM aBTOMaTH3aLmmn
Bnapeet meTogamu pa3paboTky pO60TOTEXHUYECKUX CUCTEM yripaBJieHUS]

MpepekBU3NTbLI

lporpaMMHO-TEXHUYECKNE KOMI1JIEKCHI YIIPaBieHNs

MocTpekBu3uThbI

WUTtoroBas aTrectayums

TexHonorum mn NnpuMeHeHna cBepxnpoBOAHUKOBbIX MaTepuanoB

Limkn aucumnnuHbl Mpodunupytowme JUCUUNIUHbI
Kypc 4

KonunyecTBo akaieMM4eckunx KpeauTos 5

(dopma KOHTPOJIA 3HaHWI 9k3aMeH

KpaTkoe onucaHue coaep)XaHus QUCLMUIMIUHDI

AvcuynnanHa HanpaBsieHa Ha M3yyeHWe Takux BOMPOCOB, KaK OCHOBbI CBEPXMPOBOAMMOCTH, OCHOBHble CBOMCTBa
CBEPXMNPOBOAHNKOBbBIX MaTepuasioB, KPaTKyld WMCTOPUID CBEPXMPOBOAMMOCTH, MW3Y4YEeHME TaKMX WX CBOKMCTB, KaK KPUTUYECKUE
rapameTpbl, Kiaccupukayms u HaMarHuynBaHue. PaccMaTpyBaeT Takme BOMPOChI, Kak YTO Takoe CBEPXIPOBOAMMOCTb, MPUMEHEHNE
CBEPXMNPOBOAHNKOB B 3/IEKTPOHUKE, B HAHO pa3MepHbIX CUCTeMax, AaeT 0630p CBEPXMPOBOAALIMX MaTepuasoB ¢ TeMrnepaTypori
pa6oTbl cBbiwe 23 K.



Llenb usyyeHus aucuunnmHbl

N3yunTb crnocobbl MposIBIEHNS CBEPXNPOBOAUMOCTU U MPUMEHEHNE CBEPXMPOBOAHUKOBbLIX MaTepuasoB B YyCTPo#cCTBax
aBToMatunsauynmn

PesynbraTbl 06y4yeHus

ON 2 Bl'la,qub pasJ/indyHbiMn BUAaMn KOHCTPYKUnn n rnpuHunnamm ,qeﬁCTBMFI MUKPO3SJTIEKTPOHHbIX yCTpOﬁCTB.

PesynbraTbl 06y4eHus No AucuunanHe

Bbl6epaeT COOTBETCTBYKOLLEE NPUIIOXKEHNE 4J1 CBEPXNPOBOAALLNX MaTepnasioB

,ﬂeMOHCTpMpyeT MHHOBaLUnn TEXHOJIONW C UCIOJIb30BaHNEM CBEPXINPOoBOAALLNX MaTepnasioB

CpaBHMTe npenmyujecrtBa n HeJOCTaTKnN CBEPXNpoBOAALNMU MaTepnasioB C APyruMun MmatepmnasiamMmm i1 HEKOTOPbIX I'IpMJ'IO)KeHMW'
MpepekBU3NTbI

MukpoanekTpoHuKa

MocTpekBu3uThbI

UTtoroBasi attectaymns

TexHonorum NHTepHeTa BeLlen

Limkn anucumnnuHbl Mpodunupyowme JUCUUNIUHbI
Kypc 4

KonunyecTBo akaieM1M4eckmx KpeauTos 5

dopma KOHTPOSIA 3HaHWI 9K3ameH

KpaTkoe onucaHue copepXXaHusi AUCLMMIIUHDI

,ﬂmcumnnm-:a BKJ1r04YaeT OCHOBHblIe BOMNPOCbl U rNpuHUNNbI B o6siacTn npuMeHeHNAa N oripegesieHne OCHOBHbIX MeTOA4OB U crnoco6os
pa3paboTKu MHTEPHET BELLeN U UX MPUMEHEHUS B CUCTEMaX aBTOMAaTUYECKOrO yrpaBJIeHNS.

03HakoMJsieHne ¢ 6a30BbIMU NMPUHLMNAMK, CTaHZapTaMu, apXUTEKTYPON MHTEPHET BELLeH, MPUMEHEHNE NMPOTOKOJI0B repeaayu AaHHbIX
B 6€cripoBOAHbIX CEHCOPHbIX CETSX.

Cneynguka paboTbl C OCHOBHbIMW TPUHUMNAMU M MeTogaMu pas3paboTKU UHTEPHET Belyeh [/ CUCTEM aBTOMAaTMYeCKOro
ynpaBJsieHus.

Lienb nsyyeHns AUCLUN/IUHDI

M3yl4MTb 6a3oBble NPpUHUNIbI, CTaH4apTbl, apXUTEKTypa UHTEPHET BeLLleI71

PesynbraTbl 06y4yeHus

ON 9 CriocobeH nNpUMEHSITb MOJyYEHHbIE 3HAHUS K PELUEHUIO BOMPOCOB BblI6OPa M BHEAPEHUS KOPMOPaTUBHLIX CUCTEM U
MHd)OpMaLlMOHHbIX TEXHOJI0r NN AJ1A peLlueHnsA 3agad yrnpaBJieHUs, NPpoOeKTupoBaTb n pa3pa6aTbIBaTb UHTEeNNIeKTyal/lbHble CUCTEMbI 4J14
ynpaBJ/ieHUs TEXHUYECKNUMN CUcTteMamMn U TEXHOJIOTMYECKUMU T1poLeccamuy, o6yanb NUCKYCCTBEHHbIE HeﬁpOHHble ceTn, NMPUMeHATb
nporpamMmmHbie 1 arinapatHblie MeTo4bl peasin3aynmn NCKyCCTBEHHbIX HeﬁpOHHbIX ceTeun M HeYeTKnx asiropuTMoB yripaBJ/ieHUA.
PesynbraTbl 06y4eHMs No AUCLMNIMHE

lpyu 3aBepLUeHUN OCBOEHUS AUCUMIMINHBI 00y4YaroLyMifcsl OCBOMT OCHOBHbIE MMOHATUS, TEXHONIOrUM, CTaHAapThbl, MPOTOKOJ/bI U
nnaTgopMbl NPorpaMMHO- annapaTHble naaTthopMbl MHTEPHETA Belyel, 6yAeT CrocobeH CTaBUTb M peluaTb 3ajayu, CBS3aHHble C
BbIGOPOM M pa3paboTKOM MPOrpaMMHO-arnnapaTHbIX M1aTtQopM A1 BCTpauBaeMbiX MHPOKOMMYHUKALNOHHbIX YCTPOUCTB U CUCTEM
CBSI3W, @ TakXe oueHuBaTb 3QPGEKTUBHOCTb MPUMEHEHUS anlbTEPHATUBHbIX 3JIEMEHTOB U YCTPOMCTB B KOHKPETHbIX cUTyauusix .U
nosiydaet KOMneTeHyunro! ano6peTeHm=l OCHOBHbIX NMpUHUNNoB un ycrpoﬁcna Aansa O6pa6OTKI/1 nnepegayun MHdJOpMaLlMM
MpepekBn3nTbI

0O61a4Hble TEXHOJIOMUU B aBTomMaTunlayumn

MocTpekBu3uUTbI

WUTtoroBasi arrecrayuma

YnakoBOYHblIe TEXHONOMMU B MUWKPOJJIEKTPOHUKE

Linkn gucumnnmHbl Mpodunupytowme AuCUUNANHbI
Kypc 4

KonunyecTBo akafeMunyeckmx KpeanTos 5

dopMa KOHTPONSA 3HaHU Ok3ameH

KpaTkoe onucaHue cogep)xaHus AUCLUMIIUHDI

AucuynnnnHa HanpaB/ieHa Ha U3yYeHue O6LUMX M crieymnasibHbiX 3HaHWsSI Ha MUKPO- MOAYAEN MOHTaXHbIX TEXHOMOMMi Ha YpoBHe
MUKPOCXEM M MeYaTHbIX MaaT ypOBHS, COOTBETCTBYIOLMX MaTepuasaoB, TEXHOOMMYECKUX NapaMeTpoB, 06opyaoBaHus. N3syyaroTcs
Takue BOMPOCHI, KaK TEXHOJIOrUsi CO0PKM B MUKPOINEKTPOHUKE,YPOBHU COOPKM. TexHOMorns cO60pku MUKPOMOAYNEA METOLOM
MOBEPXHOCTHOrO  MOHTa)ka. MOHTaX nosyrnpoBOAHUKOBbLIX KPUCTa//lIoB. MOHTaX MUKPO3JIEKTPOMEXAHUYECKUX  CUCTEM.
CrieynannsnpoBaHHbIfi MOHTa)X. PaccMaTpuBaroTCs Takme BONpPOCh! Kak MPOBOAHbIE U 6eCNPOBOAHbIE METOAbl MOHTaXa.

Llenb usyyeHus aucuunnmHbl

N3yunTb Crnocobbl, METOAbI MOHTaXa 1 TEXHOJIOMMK COOPKU B MUKPOIIEKTPOHUKE

PesynbraTbl 06y4yeHus

ON 2 Bnagetb pas/imyHbIMU BUZAMU KOHCTPYKLUN U MPUHLMITAMU JeACTBUS MUKPOSJIEKTPOHHbIX YyCTPOMCTB.

PesynbraTbl 06y4eHus No AucuunanHe

1. YmMeeT KOMMoHoBaTb CpeACTBa aBTOMATU3aLUN TEXHOOMMYECKUX NMPOLIECCOB U NMPON3BOACTB

2. 1IeMOHCTpUpyeT yMeHus B pa3paboTKe TEXHOIOMUN KPENeHUs 3J1eKTPOHHbIX YCTPOWCTB

3.06ecrneynBaeT NPou3BOACTBEHHYIO IOrUCTUKY B 061aCTU MOHTaxa"

MpepekBU3NTbI

MuKpoaneKTpoHnKa

MocTpekBu3uThbI

UNTtoroBasi attectaymns

npeAAMI'IJ'IOMHaFl NpaKTuUKa
LMKn gucumnimHbl Mpodunupyowme AUCUUNIUHbI



Kypc 4
KonuyecTBo akafieMUyecKux KpeanTon 15
(dopma KOHTPOSIA 3HaHWI UTorosas oueHka no npakTuke

KpaTkoe onucaHue cogep)xaHusi [UCLUIIUHDbI

O3HakoMJieHne C NpesanIIOMHON CTPYKTYpOU U C NPeaANIIIOMHON NporpaMMoN npeanpusaTus, nepcrieKkTuBaMu v rniaHamu €ro
pa3BUTHSA; NaaHaMy pacluMpPeHnss HOMEHKAATYPbl, C IKOHOMUYECKUMM 10Ka3aTe MU paboTbl MPEANPUATUS;, U3yYeHUe HOBOW TEXHUKU
M TEXHOJIOMMM, MPUMEHSIEMbIX Ha MPEANPUATUN, MEPOMPUATHI 10 TeXHUKE 6e30MacHOCTU U MPOTUBOMNOXAPHbBIX MePONPUSATUM;
npoBefeHne 6U6AMOrpauyeckoro rnoucka rno Teme AMMNIOMHOMO MPOEKTa C MWCMO/Ib30BaHUEM OTEYECTBEHHBIX U 3apy6eXXHbIX
MEPUOANYECKMX U3JaHUIA, PYKOBOAALUMX JOKYMEHTOB, MOHOrpaduii u y4ye6HMKOB; O3HAKOMJIEHWE C TUMOBbIMU PELUEHUSMMU O
M0CTaB/IEHHOM B AMMJIOMHOIO [POEKTa Npo6/emMe; NpoBefeHne Yriay6reHHOro U3y4yeHuss u npopaboTKy TEXHUYECKUX BOMPOCOB,
CBsI3aHHbIX C TEMOM AMMIOMHOIO MPOEKTa; NPUo6peTeHne [OMOIHUTENbHbIX HaBbIKOB M0 paboTe C ycTaHOBKaMu aBToMaTtu3auun
TEXHOJIOrM4YeCKUxX ripoyeccos, rnepcoHasibHbIMU KOMIbOTEPAMU U KOHTPOJIbHO- Msmepwreanoﬁ TeXHMKOﬁ,' 060p marepmnanoB Ansd
BbIMOJIHEHUS ANIMJIOMHOIO MPOEKTA.

Lienb u3yyeHuss AUCUUNAUHbI

Llenbto npeaaunIoMHONM NPakTUKY SBAISIETCS 3aBepLUeHNe HarucaHusl AMIOMHOM pa6oTbl (MpoekTa)

PesynbraTbl 06y4YeHus

ON 3 CnocobeH uccnenoBaTb M MPOEKTUPOBAThL (YHKLUMOHAsIbHbIE CTPYKTYPbl, OTAE€/bHbIe BUAbI 06ECNEYEHNUST Pa3/IMYHbIX TUMOB
TEXHMYECKUX 0OBEKTOB YNpaB/ieHus, pa3pabaTbiBaTb MOLENN aBTOMaTU3NPOBAHHbIX CUCTEM 06pPabOTKU MHPOPMaLMM U yripaBeHus,
MPUMEHAITb Pas/INYHblE METOAbl HEMapamMeTPUYECKON UAEHTU(DUKaLMU A5 MOCTPOEHUSA afeKBaTHbIX MaTeMaTU4yeCKUX MOAEsNel;
CMOCO6HOCTb OMUCLIBATb M NMPUMEHSITL MapaMeTpudeckme MeToabl A1 MAEHTudUKaymn Mogesnest 06beKToB YrpaB/eHNs;, METOA0B
UAEHTUPUKaLNN HETIMHENHBIX CUCTEM.

ON 10 Bnagetb MeTogamu pa3paboTKu pO60TOTEXHUYECKMX CUCTEM YrpaB/IeHUS.

PesynbraTbl 06y4yeHUs NO AUCLMUMIIMHE

lpuobpeTaTh NpakTU4YECKMe HaBbiKW MO paspaboTKe M MPOEKTUPOBaHNIO (YHKLMOHasIbHbIX 3afaY, QYHKLUMOHA/bHbIX NOACUCTEM B
COOTBETCTBUM C TEMOU ANMNJIOMHOIO MPOEKTA.

MpepekBn3nTbI

lNpon3BoacTBEHHas NpakThKa 2

MocTpekBu3uUTbI

UTtorosas aTrectayus

MpousBoacTBeHHas NpakTuka 3

Linkn gucumnnmHbl Mpodunupytowme guCUUNANHbI
Kypc 4

KonunyecTBo akaeMnyeckmx KpeanTos 15

dopMa KOHTPONSA 3HaHWUN NToroBas oLieHKa No npakTuke

KpaTkoe onucaHue cogep)xaHusi AUCLUIMIUHDI

lpon3BogcTBeHHasi NpaKTnKa3 ABAAETCA OAHUM U3 Ba)KHbIX 3TaroB AJ151 3aKpenieHnsi KOMeTeHYns, CHopMUPOBaHHbIX B pe3ysibTate
3HaHWH, MOJyYeHHbIX O6yyvarowmmmucsa no creumanbHoctu IT B cTeHax yHuBepcuteTa. [lpakTuka HanpassjieHa Ha 3aKpersieHue
OOLLEKYNIbTYPHbIX, MPOGECCUOHAIbHBIX U MPOPUIIbHBIX MPOPECCHMOHANIBbHbIX KOMMETEHUU, a TakXe Ha JOroJIHeHne 3HaHWM,
MOJTyYEHHbIX 06Y4arOLYUMMCS N0 BCEM AUCLMIIMHAM, N 06eCredyeHne BOSMOXHOCTU UX UCMO/Ib30BaHUsl B LIEJISIX PELUEHUS MPO6GEM,
BO3HMKaIOWMX Ha NPEANPUATUSAX, B YUPEXX[EHUSAX, HAa MPON3BOLCTBAX..

Llenb nsyyeHus aucuunnuHbl

yrnybneHne 3HaHWA CTy[EHTOB [MyTeM [PaKTMYECKOro MW3y4YeHus CPeACTB M CUCTeM aBToMatu3aumum u uHpopmaTudaumm
MPOM3BOACTBa, 3aKperyieHne TeOPEeTUYECKMX U MPaKTUYECKUX 3HaHWH, MOJYYEHHbIX CTyAeHTaMu npu u3yyeHuu 6as0BbIX U
Mpo@UAbHBIX ANCLNMINH, N3yYeHne JOKHOCTHbIX 00513aHHOCTEN TEXHUYECKUX pabOTHUKOB MPeAnpUATUIA;, 9KOHOMUYECKUX BOMPOCOB
opraHu3sauuu 1 naaHMpoBaHUs NMPOU3BOACTBA; BOMPOCOB 06ecreyeHnss 6e30MacHOCTY XUIHEAEATEIbHOCTY Ha NPEANPUSATUN.
PesynbraTbl 06y4yeHus

ON 3 CnocobeH nccnepoBaTh M MPOEKTUPOBaTh (BYHKLUMOHasIbHbIE CTPYKTYpbl, OTA€/IbHble BUAbI 06eCcrieYeHUsi pas/IMyHbIX TUMOB
TEXHMYECKUX 0OBbEKTOB yrpaBJ/ieHus], pa3pabaTbiBaTb MOge N aBTOMaTU3nMPOBaHHbIX CUCTEM 06pPaboOTKuU MHPoOpMaLmn U yrpassieHus,
MPUMEHATb PpasfinyHble MeToAbl HerapameTpuyecKon uAeHTUUuKkauum A5 NOCTPOEHUs afleKBaTHbIX MaTeMaTudeckux Mogesiev;
CMOCOBHOCTb OMUCbIBaTb U NPUMEHATL MapaMeTpuyeckme MeTodbl A1 uaeHTudukaymmn Mogesneii 06beKToB yrpaB/eHUs;, METOL40B
naeHTUUKaLMN HeIMHEeRHbIX CUCTEM.

ON 10 Bnagetb MeTogamu pa3paboTKu pO60TOTEXHUYECKMX CUCTEM yrpaB/IeHUSI.

PeaynbraTbl 06y4eHuMs nNo AucuunanHe

1) yTBEp)KAaTb O6LLEKYIbTYPHbIX, MPOYECCUOHANBHBIX U MPOGUIBHBIX MPOPECCUOHAbHBIX KOMMIETEHUU;

2) [leMOHCTpMPOBaTh 3HaHWI M0 BCEM UCLUMINHAM, N3YYEHHbIM B CTEHaX yHUBEPCUTETa;

3) NMpUMeHsITb 3HaHWs, MOJIyYeHHble B CTEHaX YHUBEPCUTETa, B LIEJISIX PELIeHUs] NPo6GseM, BO3HUKANOLWMX Ha MPeAnpusiTusx, B
YUpexxaeHunsx, Ha MPonN3BOACTBaxX U T.A.

lMpepekBU3NTHI

lponsBoacTBEHHas NpakTuKa 2

MocTpekBu3nUTbI

Utorosas atTecTayus



