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PaGouas nporpamma cocraiesa Ha ocHope ®I'OC BO mno HanpasieHHIO
noaroroBku 13.03.02 DjeKTpodHEpreTHKa M JJIEKTPOTEXHUKA, YTBEPXKICHHOIO MPUKa30M
MOwuH P® ot 3 centsiops 2015 r. Ne 955.

PaGouasi mporpaMMa paccMOTpeHa | 0J00peHa Ha 3acelaHuu Kadeapsl aBTOMaTH3HPO-
BAHHOTO DJIEKTPONPHBOJIA M MEXATPOHHUKH « 22 » cenTabps 2017 1., mpgTokomn Ne 2.
/A

W.o. 3aB. kadenpoi / B.B. IlloxuH /
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PaGouas mporpamMma 000peHa METOJIMYECKON KOMUCCHEH HHCTHTYTa SHEPTeTHKH H aB-
TOMATH3HPOBAHHBIX CHCTEM «27» CeHTAOPS 2017 r., mpoTokoi Ne /Z

(AL
Ipencenarens /i / C.W. JIykpsiHOB /

PaGouyas mporpaMma COCTaBJIeHa! accuctent kad. ADITuM

~"-" |C.C.Enun/

PenienseHr: 3aM. Ha4yaJIbHHUKa K.T.H.
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Jluer perucrpanuH H3MEeHEeHHH U 10M0JTHeHH i

Jlara
Ne
Ne Pasznen Kpatkoe conepixanune [Toamucek 3aB.
IPOTOKOJIA .
/I | IpOrpamMMBl N3MEHEHHS/IOTIOJTHEHUS Kadenapoi
3ace/laHus
kadeapbr
1 1-9 W3meHenune CTpyKTYyphI PIT B | 21.09.2018r.
COOTBETCTBMM ¢ HOBOH (opmoii | Ne 4
Makera. AxTyanu3anus
KOMIIETEHIMH, CIHCKa JIMTEpaTyphl,
KOJIN4ecTBa y4eOHbIX 9acos,
o6pa3zoBaTeIbHbIX TEXHOJIOTHIA,
yueOHO-METOINUECKOr0
obecriedeHnsi, a TaKKe OILEHOYHBIX
CpencTB
2 |8 AxTyanuzanus yuebHo- | 21.09.2019r.
METOAMYECKOro U uH(GopManroHHoro | Ne4
obecrieyeHus JUCIUIIHHBI =
3 8 AxTtyanu3anus yue6GHo- | 30.08.2020r. )
METOMYECKOro ¥ HH(popManuoHHoro | Nel

obecnieueHust JUCIUTLTHHEI




1 lesin 0OCBOCHUSA TUCHUIIMHBI (MOTYJIA)

[ensimu ocBoeHMs] AUCUUIUIMHBL (Moaynst) «lIporpaMMupyemMble NpPOMBIIUIEHHBIE KOH-
TPOJIJIEPBD» SIBIAIOTCA Pa3sBUTHE y CTYJIEHTOB JIMYHOCTHBIX KauyecTB, a Takke (POpMUpOBaHHE
npodecCHOHATBHBIX KOMIETEHINI B cooTBeTcTBHHU ¢ TpeboBanusmu PI'OC BO mo nampasie-
HUIO «JIEKTPOIHEPreTUKA U SIEKTPOTEXHUKA»/ MPOUib « DINEKTPOIIPUBO U aBTOMATHKA.

3aauy JUCLUIUIMHBI — YCBOEHUE CTY/IEHTaMU:

- OCHOBHBIX NPUHIMIIOB MOCTPOEHMSI, METOJUK IPOEKTUPOBAHUS MUKPOIIPOLECCOPHBIX
CHCTEM YIPaBJICHUS JIEKTPOIIPUBOAAMHU Ha Oa3e MPOrpaMMHUPYEMBIX KOHTPOJUIEPOB;

- TEOPETUUYECKUX U NMPAKTUUECKUX HABBIKOB MPOrpaMMHUPOBAHUS U HAJAIKU IPOrpaMMHu-
PYEMBIX KOHTPOJUJIEPOB CHUCTEM aBTOMATHU3HPOBAHHOTO 3JIEKTPONPHUBOJA M TEXHOJOTMYECKUX
KOMIIJIEKCOB Ha X OCHOBE.

2 MecTo TUCHMILIMHBI (MOIYJIsI) B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMbl
MOJAroTOBKH 0akaJjiaBpa (Marucrpa, creuuasamcra)

Jucnumiuza «lIporpamMmmupyemble NpOMBILUIEHHBIE KOHTPOJUIEPH» BXOIUT B BapHATHB-
HYIO 4acTh 0J0Ka | TUCHMIIIMH 1O BEIOOpPY 00pa30BaTeIbHOM IPOrpaMMBl.

Jlis u3yyeHus: AUCUMILIMHBI HEOOX0IMMBI 3HaHUs (YMEHUs, BIaJeHUs ), ChopMUpOBaHHbBIE
B pe3yJIbTaTe U3YUEHUs CICAYIOIUX JUCUUIUIMH: AsreOpa JOIMKH U OCHOBBI JUCKPETHOW TeX-
HuKkH; CxemMoTexHHKa; Teopusi aBTOMaTUUECKOT0 yIPaBIeHUs; DJIEKTPUUYECKUE U AJIEKTPOHHbBIE
annapatsl; CHUJI0Bask 2JIEKTPOHMKA; JIEMEHTHI CHCTEM aBTOMATUKH.

3HaHus (YMEHUS, BIaJCHMs), MMOJTYYEHHbIE NMPU U3YYEHUU JNAHHOW AMCLUUILIMHBI OynyT
HE00X0uMbl OylyT HEOOXOAMMBI PH BBIMOJIHEHUHN BBITYCKHON KBAJIM(UKAMOHHONW paboThI
B YaCTH, TIOCBSIILIEHHON pa3paboTKe CUCTEMbI YIIPABIIEHUS JIEKTPOIPUBOJOM MEXaHU3MA.

3 Komnerenuuu ody4aromerocsi, popMupyemMbie B pe3yJibTaTe 0CBOCHUS
AUCHUILUINHBI (MOYJIS) M IVIAHMPYeMble pe3yJbTaThbl 00y4eHust

B pesynbrate ocBoeHus aucummiuHbel (Moaynsa) «lIporpammupyembie MPOMBIIITICHHBIS
KOHTPOJIJIEPHD» 00yUaIOIIHNICS JOHKEH 001a1aTh CASAYIOIUMHI KOMIETEHITUSIMH:

CrpyKTypHBII
JIEMEHT [1nanupyemble pe3yabTaTbl O0yUEHUS

KOMIICTCHIIN

ITK-8 ciocoOHOCTHIO UCTIOIH30BATh TEXHUYECKHE CPEIICTBA IS U3MEPEHUS i KOHTPOJISI OCHOB-
HBIX [1apaMETPOB TEXHOJIOTHYECKOTO Mpoliecca

3Hath — OCHOBHBIEC TOHSTHS, OINpPEIEICHHUs, XapaKTEPUCTUKU U KJacCU(UKAILIUIO
POrpaMMUPYEMBIX KOHTPOJIIEPOB, COCTaB MOAYJIEH, HHTep(eiic, SA3bIKU MPOo-
IrpaMMHUPOBAHUS;

— Mertoab! npeoOpa3oBaHus U IPOrPAMMHUPOBAHUS JIOTHYECKUX CXEM U allro-
PUTMBI IPOIPaMMHUPOBAHUS TUIIOBBIX TNHAMUYECKUX 3BEHBEB;

— TlpuHuune! nocTpoeHus, CnocoObl OpraHMu3aluy U MPOrpaMMHUPOBAHUS JI0-
KaJIbHBIX KOMIIBIOTEPHBIX CETEH.

YmeThb — IIpoekTupoBarh W HPOrpamMMUpPOBaTh JIOKAJIBHBIE CHCTEMBI YIPABICHHS
ANEKTPONPUBOJIOB U TEXHOJIOTUYECKUX KOMILJIEKCOB Ha 0a3e mporpamMmupye-
MBIX KOHTPOJUIEPOB;

— HccnenoBate cucTeMsl yIIpaBIeHHS 3JIEKTPOIPUBOIOB U TEXHOJIOTHYECKUX
KOMILIEKCOB Ha 0a3e MporpaMMUpPYEMbIX KOHTPOJIIEPOB;

— IlpumMeHsTh NosyuyeHHBIE 3HaHUS B TPOECCHOHATBHO IS TEILHOCTH.

Bnaznets — MeronaMu TEOPETUYECKUX M HKCIEPUMEHTAIBHBIX HCCIEIO0BAHUM, MIPO-
TpaMMHPOBaHUS JOKAILHBIX CPEICTB YIIPABJICHUS 3JIEKTPOIPHUBOIOB U TEXHO-
JIOTUYECKUX KOMIUIEKCOB Ha 0a3e MpOrpaMMUPYEMBIX KOHTPOJIIIEPOB;




CTpyKTypHBIi
JJIEMEHT [Tnaaupyemblie pe3yiabTaThl O0y4eHUS
KOMIIETEHIINH

— MerogaMu moMCKa W yCTpaHEHUs] HEHCIIPABHOCTEW amlIapaTHOM 4YacTh |
IPOTrPaMMHOT0 O0ECHEeUCHHS JIOKAIBHBIX CPEJCTB YHPABICHUS IICKTPOIIPH-
BOJIOB U TEXHOJOTMYECKMX KOMIUIEKCOB Ha 0a3e MpOrpaMMHUPYEMBIX KOH-
TPOJUIEPOB;

— CnocobaMu COBEpPUICHCTBOBaHUSA NMPO(PECCHOHANBHBIX 3HAHUN W YMEHUH
MyTEeM MCIOJIL30BaHUs WH()OPMAIIMOHHON CPEIBI.




4 CTpyKTypa U cojlepKaHue TUCHMILTHHBI (MOTYJIs1)

OO01mas Tpy10eMKOCTh TUCIUTUINHBI COCTaBIsIeT 4 3a4eTHBIE equHUIbl 144 akai. 9acoB, B TOM YHCIIE:

— KOHTakKTHas pabota — 73,9 akaj. 4acos:

— ayAMTOpHAs — /2 aKaJ. 4acoB;
— BHeayauTopHas — 1,9 akan. yacoB

— camocTtosTenbHas padora — 70,1 akan. yacos;

CDopMa arrecraguu - 3a4eT

AynuTtopHas
KOHTaKTHas paboTa
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1. AnnapaTHble cpeacTBa NPOrpaMMHpY-
eMbIX KOHTpoJsL1epoB (ITK).
1.1. Beenenue: IIK B cucremax aBromaTtusu-| 7 8 8 16 [ToaroroBka k mabopatopHo- Texymuit koHTposb ycneae- |[1K-8 - 3yB
POBaHHBIX ANMEKTPONPUBOIOB. OCHOBHBIE TIO- PaKTUYECKOMY 3aHSTHIO; MOCTH
HATHS, OIpENEeNeHus, XapaKTepUCTUKU MU
knaccudukanus [1K.
1.2. Crpykrypa mnporpamMmupyemeix KoH-| 7 | 12 | 12/6m 18 [TonroroBka k 1adOpaTopHO- Texymmii KoHTpOIb yerieBae- |I1K-8 - 3yB
TposuiepoB. [IpuHIMI mOCTpOeHHUs, Ha3Haue- MPAaKTUYECKOMY 3aHSTHIO; MOCTH
HUE, KIacCH(HKaIMs, TEXHUYECKHE Xapak-
TEPUCTHUKU MOJyJEH HEHTPabHBIX, KOMMY-
HUKAITMIOHHBIX poIeccopoB;  (HYHKIIHO-
HAJTBHBIX, CHTHAJILHBIX MOJTyJIEH.
Hroro o pazneny 7 | 20 | 20/6u 34 Texymuii KOHTPOJIb yCIieBae-
MOCTH
2. CpenctBa W OCHOBBI TPOrPaMMHOIO
olecrie4yeHNsi KOHTPOJLIEPOB.
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2.1. TlonsaTue mpoekTa, CTPyKTypa MpoeKkTa,| 7 8 8 18,1 [TonroroBka Kk  nabopatopHo-|Tekymuit koHTponbs ycnepae-|I1K-8 - yB
OCHOBHBIE CPE/ICTBA YIPABICHUS [IPOECKTaAMH. IIPAKTUYECKOMY 3aHSTHIO; MOCTHU
OcCHOBBI peneiiHol JOruKU. S3bIK mporpam-
MupoBaHus penerHoi jgoruku LAD, ocHOB-
HbIC TIOHSATHS M OIpeAeJeHHs S3bIKa. JJie-
MEHTapHBIEC JJOTHYECKUE ONIEPAllU PEIEHHON
noruku. IlpuHnunel mpeobpazoBaHus U CoO-
CTaBJICHUS PEJICHHBIX CXEM. SI3BIK Iporpam-
mupoBanuss STL. Peanuzanus normyeckux
orepanuii Ha s3pike STL. [loHATHE akKymy-
JSTOpa MpOIeccopa, MPUHIUIBI PadOTHI C
aKKyMyJIITOpOM. SI3bIK mporpamMmmMHpOBaHUs
¢bynkunonanbHbIX O50k0B (FB). Ilporpam-
MUPOBAaHHE  THUIOBBIX  KOMOWHAIMOHHBIX
(memmdpaTopoB, MyIbTUILUIEKCOPOB, KOMIIA-
paTopoB M T.A.) U IOCJIENOBATEIbHOCTHBIX
(TpUTTEpOB, CUETYHUKOB, TaMEpOB, pEru-
CTPOB U T.J1I.) yCTporcTB. Omnepaiuu Bbljese-
HUS QPOHTA, cpesa.
2.2. Opranu3anus cuCTeMHBIX IuH. Opranu-| 7 10 | 10/8m 18 [TonroroBka Kk  JsrabopatopHo-| Tekymuii koHTposb ycreBae-|[1K-8 - 3y
3alusl JIOKATbHBIX BBIYUCIUTEIHHBIX CETEHU: MPAKTUYECKOMY 3aHSITHIO; MOCTH
CTaHJIApPTHbIE  HMHTEpQEichl (RS232,
RS485(482); ocHOBHBIE ONpENCICHUS, TEX-
HUYECKUE XapaKTepUCTHUKU, CTaHIAPTHI Ce-
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teit CAN bus, Prof-bus, Ethernet; nporpam-
MUpPOBaHHE WHTEP(EHUCHBIX U KOMMYHHUKA-
[IMOHHBIX MOJYJIEH.
Utoro no pazneny 7 16 | 16/8u 36,1 Texkyuuit KOHTPOJIb ycTieBae-
MOCTH
Hroro 3a cemecTp 7 36 |36/14u 70,1 3a4yer
HToro mo tucuuiimHe 7 36 |36/14u 70,1 3aver

-8 TOM YHuCJ€C, 4acChbl, OTBCACHHLBIC Ha pa60Ty B HHTepaKTHBHOﬁ (bopMe.




5 Oopa3oBaresibHbIC U HH(POPMALIMOHHBIE TEXHOJIOTHH

s peanuzanuu NpeayCMOTPEHHBIX BHUIOB Yy4eOHOM paboThl B KauecTBe 00Opa3zoBa-
TEJIbHBIX TEXHOJOTUW B MpernojaBaHUU AUCHUILUIMHBL «[IporpamMmMupyembie TPOMBIILICHHbBIE
KOHTPOJIJIEPBI» HUCHOJIB3YIOTCS TPAAULMOHHAS U MOAYJIBHO - KOMIIETEHTHOCTHAs TE€XHOJIOTHH.

[lepenaua HEOOXOAMMBIX TEOPETHYECKUX 3HAHUH M (HOPMHUPOBAHHE OCHOBHBIX Mpe.-
CTaBJIeHUH 1O Kypcy «OCHOBBI MUKPOIIPOIIECCOPHON TEXHUKH» MMPOUCXOJUT C UCIIOJIb30BaHUEM
MYJIbTUMEAUHHOTO 000pyaoBaHus. JIEKIIMKM MPOXOAAT B TPAAULIMOHHON (opme U B (opMe JeK-
UUKA-KOHCYJIbTanuil. Ha IeKnusax — KOHCYNbTalusIX U3JI0)KEHHE HOBOTO MaTepuajia COIPOBOXK-
JTa€TCsl IOCTAHOBKOM BOIPOCOB U JUCKYCCUEH B IIOMCKAaxX OTBETOB Ha 3THU Bompockl. CaMocTosI-
TenbHasi padoTa CTUMYIHPYET CTYACHTOB B IpPOIECCe IMOATOTOBKU JIOMAIIHUX 3aJaHUil, Ipu
pELICHUH 3aj]ay Ha MPAKTUYECKUX 3aHATHUSX, MPU MOATOTOBKE K KOHTPOJIBHBIM paboTaM M UTO-
TrOBOM aTTecTalMH.

6 YueOHO-MeTOAUUYECKOEe 00ecTieYeHle CAMOCTOAITeILHOIH PadoThl 00y4YaommXxcst

BreayauropHast caMocTOsITEIIbHAS paboTa CTYJISHTOB OCYIICCTBIISICTCS B BUAC UTCHHS C
popabOTKOM MaTepuaia ¢ KOHCYIbTAIUsIME MperoiaBaTelss U 0(hOPMIICHHUS BBITIOJHEHHBIX Jia-
OopaTOpHBIX padoOT, ¢ MPOPAOOTKOI OCHOBHBIX BOIPOCOB K J1a0OpaTOPHBIM paboTam.

[Tepeuens 1ab0paTOPHBIX PabOT MO JUCLHUIUINHE:

1. Cosnanune npoekta B [10 Simatic Manager. KoudurypupoBanue u mapameTpupoBaHue
IPOMBIIIIICHHOTO KOHTPOJLIEPA.

M3y4yeHue KoMaH ] OMTOBBIX JIOTUYECKHX HHCTPYKIIUH.

N3y4yeHne komaH mpeoOpa3oBaHus U CUETA.

M3y4yeHne MaTeMaTHIeCKUX HHCTPYKIIMI C IEJIBIMH U ICHCTBUTEIBHBIMU YUCIAMHU.
TaliMepHBbIE HHCTPYKLIUH.

Cuctembl yrpaBiieHHsI IPUBOIOM IIOCTOSIHHOTO TOKA.

Cucrembl ynpaBiieHHs IPUBOJIOM IIEPEMEHHOTO TOKA.

Noabkown

Bomnpocs! 1 oAroTOBKH K 1a00paTOpPHBIM paboTam:

1. B dem coctout ocHOBHOE oTiinune Mukpornpoieccopa(MII) ot mukpo 3BM ?

2. B dem cocTouT OCHOBHOE OTIMYKE MUKPO DBM oT mporpammupyemMoro KoHTpoJsuiepa ?

3. Kakue ocHoBHBIE TOKa3arenu paboThl XapakTepu3ytoT MII Kak 37IeMEHT BBIYMCIUTENb-
HOTO yCTpoiicTBa ?

4. Kaxkue oCHOBHBIE IMOKa3aTeau paboThl xapakTepusytoT MII kak O0NbIITyI0 HHTETPATBEHYIO

MHUKpocxemy ?

Kakue ocHOBHBIE 0JI0KH BXOJIAT B COCTaB OJHOKpUcTambHoro MII ?

Kakoe Ha3HaueHHEe UMEET perucTp Npu3HakoB ((aaros) ?

Kakue ocHOBHbBIE (QYHKIIMH BBIOJIHSAET HHTEPEC ?

Ha3zoBute ocHoBHBIE criocoObl 0OMeHa HHpopMarueit mexay MII u BHEIIHUMHU yCTpOH-

CTBaMH ?

9. Ha3zoBuTe OCHOBHBIE CITIOCOOBI aJjpecaliy JaHHbIX ?

10. Ha kakwe Tpynmnsl MO (QYHKIIMOHATHHBIM TPU3HAKAM ITOPA3ACISAIOTCS BCE KOMAHIIBI
MII?

11. HazoBuTe OCHOBHBIE KOMaH/Ibl IEPECHUIKH TAHHBIX ?

12. Ha3oBuTe OCHOBHBIE KOMaH 1l 00Pa0OTKU JAHHBIX ?

13. Ha3zoBuTe OCHOBHBIE KOMaH bl IEPEXOIOB ?

14. Yro Takoe A3bIK IPOrpaMMUPOBAHUS ?

15. Kakwue s13p1ku IpOrpaMMUAPOBAHUS SBJISTFOTCSI TPOCTEHIIUMH 7

16. Kakue ocHOBHBIEC CTIOCOOBI TIPEICTABIICHUS JAHHBIX 7

17. Kakoe ocHoBHOe Ha3zHaueHue [13V B coctaBe mukpo 9BM ?

NGO



18.
19.

20.

21.
22.
23.
24.
25.

26.

Kaxoe ocHoBHOe HazHaueHue O3Y B coctaBe Mukpo OBM ?

Kakmne ocHoBHBIE BapuaHThl npuMeHeHHs MUKpo DBM B cucremax aBTOMaTH4E€CKOIO
YIPABJICHUS 3JICKTPONPUBOAAMHU ?

C MoMOIIbIO KaKUX YCTPOUCTB CBsizaHa MUKpO DBM cC 371eKTponpuBOAOM TOCTOSSHHOTO
TOKa ?

Yro Takoe nudposoit hpuasTp ?

[IpuHIUI TOCTPOEHUS aIrOpUTMa MIPOrPAMMHUPOBAHUS HHTETPUPYIOIIETO 3BeHA 7
[TpuHLIMI TOCTPOCHHUS aIrOpUTMa MporpaMMHupoBaHus nuddepeHupyronero 3seHa ?
[IpuHIUI TOCTPOEHUS AITOpUTMa MPOTPAMMUPOBAHUS ANEPUOIUYECKOrO 3BEHA 7
[Mpunuun noctpoenuss anroputma pabotel MIIC ympaBieHHs 3JI€KTPOIPHUBOIOM
MOCTOSIHHOTO TOKA C MOJYMHEHHBIM PEryJIUPOBAHUEM KOOPIUHAT ?

Uto mpuHUMAIOT 32 HHTEPBAJI JUCKPETHOCTH Bhiunciiennit B MIIC ynpaBieHus 3J1eKTpo-
IPUBOJOM ?

10



7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

[TpoMexyTodHast aTTeCTalysl UMEET LEIbI0 OMPEACIUTh CTEIICHb JTOCTIKEHUS 3alJITAHMPOBAHHBIX PE3YJIHTaTOB OOYUEHUS MO TUCIHUIUIMHE 32 MEPHOJ Ce-
MECTp U IpoBoAUTCA B hopme 3aueTa.

JlaHHBIN pa3Aen COCTOUT UX JBYX ITYHKTOB:

a) [Inanupyemsle pe3yabTaThl 00yUEHHUS U OLIEHOYHBIE CPEICTBA AJIs TPOBEICHUS IPOMEXKYTOUYHON aTTECTALIUU.

0) [Topsimok MpoBeACHUS TPOMEKYTOUHOM aTTECTAIUH, TIOKA3ATeIN U KPUTEPUH OIICHUBAHMSI.

a) HﬂaHpreMbIe pe3yJbTaThbl oﬁyqe}mﬂ U OICHOYHBIC CPEACTBA AJIA IIPOBECACHUSA l'[pOMe)KyTO‘{HOi/i aTTecTaluu:

CtpyKTypHBII
3JIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3yabTaThl 00yUeHHUs

O1neHOYHBIC CPEACTBA

ITK-8 cniocoOHOCTBIO UCTIONB30BaTh TEXHUYECKHUE CPEICTBA I M3MEPEHUS M KOHTPOJIS OCHOBHBIX MapaMeTPOB TEXHOJIOTHIECKOTO Iporiecca

3Hathb — OCHOBHBIE TIOHSTHS, OTPEICIICHHS, XapaK- 1. B yem coctout ocHoBHOE oTiiMuue Mukporpoueccopa(MII) or mukpo 9BM ?
TEPUCTUKU M KIACCU(UKAIUIO TPOTrPaMMHU- 2. B yeM cocTouT 0CHOBHOE OTIMYMe MUKpo DBM oT nporpaMMupyemMoro KoHTposuiepa ?
pPYeMBIX KOHTPOJUIEPOB, COCTaB MOJyJeH, 3. Kakue ocHOBHBIE TIOKa3aTelu paboTel Xapakrtepu3yroT MII kak s1aemMeHT
uHTepdeiic, A3bIKU TPOrpaMMHUPOBAHNS; BBIYHCIIUTEIBHOIO YCTPOICTBA ?
— Metoasl mpeoOpa3oBaHKUs W IIPOrPAMMH- 4. Kakue ocHOBHblE TMOKa3aTenu paboThl xapaktepuszytoT MII kak Oosblryio
poBaHUS JIOTMYECKHUX CXEM M alroOpuTMbl | MHTEIPAIBHYIO MUKPOCXEMY ?
[POrPaMMHUPOBAHMSL  THUIIOBBIX JMHAMUYE- 5. Kakue ocHOBHBIE OJI0KH BXOJAT B COCTaB OAHOKpHUCTabHOrO MIT ?
CKHX 3BEHBEB; 6. Kakoe Ha3HaueHUe UMEET PerucTp NpU3HaKoB ((haaros) ?
— IpHHIMIIBI TOCTPOCHHS, CIIOCOOBI OpraHH- 7. Kakue ocHOBHbIE ()YHKIIMH BBIIOJIHSAET HHTEpQEHC ?
3aIMH M NPOrPaMMHPOBAHMS  JIOKATBHBIX 8. HazoBure ocHoOBHbBIE criocoObl oOMeHa wuH(opMmarmeil mMexay MII U BHeTHHUMH
KOMIIBIOTEPHBIX CETEH. yeTpoiicTamu ?

9. Ha3oBuTe OCHOBHBIE CLIOCOOBI aipecalii JaHHBIX ?
YMeTh — IIpoextnpoBath M NpPOrpaMMHUpPOBATh JO- 1. Ha kaxkue rpynmnsl o (yHKIIMOHAJIbHBIM MPHU3HAKaM MOJPA3AEAIOTCS BCE KOMaHbI

KaJIbHBIE CUCTEMBI YIIPABJICHMSI SIEKTPOIPH-
BOJIOB U TEXHOJOTMYECKMX KOMIUIEKCOB Ha
6a3e mporpaMMHUpPYEMBIX KOHTPOJIJIEPOB;

— HccnenoBark CUCTEMbI YIPaBICHHS 3JIEK-
TPOIIPUBOJIOB U TEXHOJOTMYECKUX KOMILIEK-

MII ?
2. Ha3oBuTE OCHOBHBIE KOMAH bl IEPECHIIKU TaHHBIX 7
3. Ha3oBuTEe OCHOBHBIE KOMaH bl 00Pa0OTKU JAHHBIX ?
4. Ha30BUTE OCHOBHBIE KOMaH/Ibl IEPEXOJIOB ?
5. UTo TaKoe s3bIK MPOrpaMMHUPOBAHUS ?




CTpyKTypHBIii

DJIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS OueHouHbIE CpEeACTBA
KOMIIETEHIINU
COB Ha 0a3e MpOrpaMMHUPYEMBIX KOHTPOJLIC- 6. Kakue s3bIKd MpOrpaMMUPOBAHUS ABJISIIOTCS TPOCTEHIITUMH 7
POB; 7. Kakuie oCHOBHbIE CIIOCOOBI NIPEACTABIEHUS IaHHBIX 7
— [IpumeHATh MOJIydYeHHBIE 3HAHUSA B MPO-
(heccroHaIBHOM NESITEIIbHOCTH.
Bnanets — MerolaMu TEOPETUYECKUX U SKCTIEPUMEH- 1. Kakoe ocHoBHoe HazHaueHue [13Y B coctaBe Mukpo 9BM ?

TaJbHBIX HCCIIECJOBAHUN, IPOrpaMMHUpPOBa-
HUS JIOKQJIBHBIX CPEJICTB YIPABICHUS 3JIEK-
TPOIIPUBOJIOB U TEXHOJIOTMYECKUX KOMILIEK-
coB Ha 0a3ze MpPOrpaMMUPYEMBIX KOHTPOJI-
JIEPOB;

— MeTogamu moucka W yCTpaHEHHs] HEHcC-
IIPAaBHOCTEH amNmapaTHOM YacTH U IPO-
rpaMMHOro  obecredeHus JIOKAJIBHBIX
CPEICTB YMpaBIEHUS 3JIEKTPOIPUBOJIOB U
TEXHOJIOTHYECKHUX KOMIUIEKCOB Ha 6a3e mpo-
IrpaMMHUPYEMBIX KOHTPOJIIEPOB;

— Cnocobamu coBeplIEHCTBOBaHUS Mpodec-
CHOHAJIbHBIX 3HAaHUM M YMEHUH IIyTEM MHC-
110JIb30BAHUS MH(OPMALIMOHHON CPEJIbI.

2. Kakoe ocHoBHoe HazHaueHue O3V B coctaBe Mukpo 9BM ?

3. Kakne ocHOBHEIE BapUaHTbl IPUMCHCHUA MHUKPO OBM B cucTeMax aBTOMaTHYECKOTO

YIPaBJICHUS 3JIEKTPOIPUBOJIAMU ?

4. C mnoMoIpl0 KakuX YCTPOMCTB cBsi3aHa MHKpO OBM ¢ anekrponpuBoaoM

MMOCTOSTHHOTO TOKa ?
5. Yro Takoe 1udpoBoit puiasTp ?
6. [TpuHIHIT TOCTPOCHUS ATOPUTMA TIPOTPAMMHUPOBAHUS HHTETPUPYIOIIETO 3BeHA 7

7. IlpuHUHMIT TOCTPOEHUS ATOPUTMa TporpamMmupoBanusi IuddepeHIpyonero 3BeHa

8. IIpMHIMIT TOCTPOEHUS aNTOpUTMa MPOTPAMMHUPOBAHMS ANEPUOJUUECKOrO 3BeHA ?

9. Ilpunuun noctpoeHust anroputma padotel MIIC ynpaBiaeHuUs 31€KTPONPUBOIOM

MOCTOAHHOI'O TOKA C IOAYUHCHHBIM PETYJIUPOBAHUEM KOOPANHAT ?

10. Yro nmpuHMMaOT 3a WHTEpBall JUCKpPETHOCTH BbuuciaeHuit B MIIC ympaBneHus

QJICKTPpOIIPHUBOAOM ?
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0) Ilopsinok mpoBeneHUs] MPOMEKYTOYHOH aTTEeCTALMH, NOKa3aTeJd M KPUTEPHUH
OlLlCHMBAHHSA:

N3yuenmne yueOHON TUCHUIUTMHBI «DIEKTPOTEXHUUECKOE U KOHCTPYKIIMOHHOE MaTepua-
JIOBEJICHUE» 3aBEPUIACTCS 3a4E€TOM.

3auer aBnseTcs (pOpMOIl UTOrOBOTO KOHTPOJIS 3HAHUWA W yMEHHH, MOJYyYSHHBIX Ha JIeK-
LUSIX, CEMUHAPCKUX, IPAKTUYECKUX 3aHATUSAX U IPOLIECCE CAMOCTOATENbHON pabOTHI.

3aueT 1aeT BO3MOKHOCTb IIPENOIaBaTEINIO:

— BBISICHUTH YPOBEHb OCBOEHHUS 00yUarOIMMUCS IPOrpaMMbl y4eOHON AUCHUIUINHBL;

— OLIEHUTH (POPMHUPOBAHUE OTPE/ICICHHBIX 3HAHUI M HABBIKOB UX MCIIOJIb30BaHUS, HEOO-
XOJMMBIX U IOCTaTOYHBIX JJIs1 Oy1yleil caMoCcTOSITeNbHON paboThl;

— OLICHUTh YMEHUE 00YyYaroIMXCs TBOPUYECKHU MBICIUTH M JOTMYECKH IPAaBUIBHO H3Ja-
raTb OTBETHI HA IIOCTaBJICHHBIE BOIIPOCHI.

3auer nmpoBoauTcs B hopme cobeceoBaHms, B MPOIECCE KOTOPOTO O0YJArOIIUIAC OTBE-
4aeT Ha BOIIPOCHI IPENOaBaTE.

JIuteparypa mis NOATOTOBKM K 3a4€Ty PEKOMEHAYETCs IperoaaBaTenemM. s MoJHOThI
yueOHOI nH(popMalMK U €€ CPaBHEHUs JIydllle HCII0JIb30BaTh HE MeHee IBYX yueOHHKoB. OO0y-
YaloIIMiics BIpaBe caM IPUIEPKUBATHCA 000N U3 MPEACTAaBIECHHBIX B yYeOHHKAX TOYEK 3pe-
HUS 110 CIIOPHOM npo6iieme (B TOM 4Kciie OTJIMYHOM OT mpenojasaresisi), HO P YCJIOBUU JJOCTa-
TOYHOW Hay4YHOU apryMEHTAallUH.

OCHOBHBIM UCTOYHUKOM IOATOTOBKH K 3a4€Ty SIBJIETCSI KOHCHEKT JIEKL UM, I/1e yueOHbIi
MaTepual JaeTcs B CUCTEMATU3UPOBAHHOM BHJIE, OCHOBHBIE IOJIOKEHHS €r0 JETaIu3UpPYOTCs,
HOJKPEIISIOTCS COBPEMEHHBIMU (pakTaMu U MHGpOpMaluel, KOTOpble B CUIIy HOBU3HBI HE BO-
[T B ONMyOJIMKOBAaHHBIC NEYaTHBIE MCTOYHHUKH. B XO/€ MOATOTOBKM K 3a4eTy O0y4arouIuMcs
Heo0X01uMo oOpalaTb BHUMaHUE HE TOJIbKO HAa YPOBEHb 3allOMMHAHUs, HO M Ha CTENEHb I10-
HUMaHMSI U3J1araeMbIX MpooOIeM.

3aueT NpOBOAMTCA IO BONPOCAM, OXBAaTBIBAIOIMM BeChb MpoWIeHHBIM Martepuain. Ilo
OKOHUYAHUU OTBETA MPEIO0/IaBaTelb MOXKET 3a/1aTh 00ydaroleMycsl JOMOTHUTEIbHbIE U YTOUH -
fo1Me Bonpockl. [TonoXuTeNnbHBIM TaKkke OyJeT CTpeMIIEHHE CTYIEHTa M3JI0KHUTh pa3iIvyHble
TOYKH 3pEHHUsI HAa pacCMaTpUBaeMylo MpoOaeMy, BBIPA3UTh CBOE OTHOILIEHUE K HEW, IPUMEHUTh
TEOpPETUYECKHE 3HAHUS MO COBPEMEHHBIM MpolieMaM 3KOJoruu. Pe3ynbraThl 3aueta oObsABISA-
IOTCSI CTYZEHTY HEIIOCPEACTBEHHO I0CIE OKOHYAHMS €r0 OTBETA B JICHb C/IAYU.

Kpurepun oleHKH: [UIsl TOJIy4E€HHUS OLICHKH 3a 3a4eT:

— Ha OLIEHKY «3a4YTEHO» — 00YyYalolUNiCs JOJKEH MOKa3aTh BHICOKUM YPOBEHb 3HAHUN HE
TOJIKO Ha YPOBHE BOCIPOU3BENCHHS M OOBSICHEHHs MH(POpPMALMU, HO U WHTEJUIEKTyaJbHbIE
HaBBIKU PELICHUS MpoOIeM U 33a4, HaX0XKJIEHUS! YHUKAJIbHBIX OTBETOB K Mpo0jIeMaM, OLIEHKU U
BBIHECEHUsI KPUTUYECKUX CY’KIEHUN; [T0KA3aTh 3HAHUs HE TOJILKO HAa YPOBHE BOCIIPOU3BEIACHUS
U 00bsSICHEHHs MH(pOpMAIMK, HO M WHTEIJIEKTyallbHbIE€ HAaBBIKM pelleHus MpodjeM U 3ajaad,
HaXOXKJCHUS YHHUKAJIbHBIX OTBETOB K IpoOiieMaM; MOKa3aTh 3HAHUS HAa YpPOBHE BOCHpPOHM3BEE-
HUS ¥ 00BSICHEHUS MH(OPMaLIMY, HHTEJUIEKTyalbHble HaBBIKU PELIeHHsI IPOCTHIX 3a/1ay;

— Ha OIIGHKY «HE 3aYTeHO» — 00Y4YalolHiics HEe MOXKET MOKa3aTh 3HAHHUS Ha YPOBHE BOC-
pou3BeeHuss U 00bsACHEHUS MHGOpPMAIMU, HE MOXET MO0Ka3aThb MHTEUIEKTyaJlbHbIe HaBBIKU
pELIeHUs IPOCTHIX 3a1a4.



8 YueOHO-MeToqHYecKOe U MHPOPMALMOHHOE 0O0ecTieueHHe TUCHUTLINHBI (MOTYJIs1)

a) OcHoBHas1 IUTEpaTYypAa:

1. CoBpeMeHHas aBTOMaTHKa B CUCTEMaXxX YIpaBJiICHHs TEXHOJIOTMUYECKUMHU MPOIlecCaMu
[DnexTponHsbIii pecypc]: Yuebnoe nocodue / B.II. UBmmu, M.IO. Tlepyxun. - M.: HUL] UH-
DOPA-M, 2014. - 400c.: 60x90 1/16 Pexum JIOCTyMa:
http://znanium.com/bookread.php?book=430323 3arnasue c 3kpana: ISBN 978-5-16-005162-8

2. llIumosg, O. B. ITporpamMmMmupyembie KOHTPOJUIEPHI B CUCTEMAX MPOMBIIIJICHHONW aBTO-
matuzanuu : ydeOHuk / O.B. Iumos. — Mocksa : THOPA-M, 2021. — 365 c. + lon. mare-
puansl  [DnekTpoHHBIH  pecypc]. —  (Bwicmiee oOpazoBanme: bakamaBpumar). —
www.dx.doi.org/10.12737/17505. - ISBN 978-5-16-011205-3. - Tekcr : anekTponHsbiii. - URL:
https://znanium.com/catalog/product/1206071 (mara obparuenus: 24.10.2020). — Pexum mocty-
11a: 10 MOJIHUCKE.

0) lonoiHUTE IbHAS JINTEpPaTypa:

1. umos O.B. Texauveckue cpeacTBa aBTOMATU3AIWN U YIIPaBIeHUS: Y4eOHOE MTOCo-
oue / [Dnextponnsiii pecypc]: O.B. lumios. - M.: THOPA-M, 2012. - 397 c. 60x90 1/16. -
Pesxxum nocryma: http://znanium.com/bookread.php?book=242497 3arnaBue c¢ skpana:- ISBN
978-5-16-00513

2. mmn B.I1. CoBpeMeHHast aBTOMAaTHKA B CUCTEMAaX YIPaBICHHS TEXHOIOTUUECKIMHU
nporeccamu: yuyeoHoe nocodue / Dnekrponnsiii pecypc]: B.I1. UBmun, M.IO. Ilepyxun. - M.:
HULl HUH®PA-M, 2014. -  400c.: 60x90 1/16 - Pexum  jgocryma:
http://znanium.com/bookread.php?book=363591 - ISBN 978-5-16-005162-8.

B) MeToanyeckne yKazaHusi:

1. Meroandeckue yKazaHus JJis CTYACHTOB MO MOJATOTOBKE B J1a0OpaTOpHBIM paboTam/
cocraButenu: Anapees, C.M., Psiounkon, M.I1O., Padouuxosa, E.C., I'osioBko, H.A; Maruu-
TOTOPCKHM roc. TexHnueckuilt yH-T um. I'. 1. Hocoa. - Marautoropck : MI'TY um. I'. K. Hoco-
Ba, 2019. - 148 c. : ui., Tabn. - Tekct : HemocpeACTBEHHBIH.

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebi:

IIporpammHoe obecnieuenue

Haumenosa- Ne orosopa Cpoxk efCTBUS JTUIICH-
aue 110 3UH
MS Office
2007 Professional Ne 135 ot 17.09.2007 6eccpouHo
MathWorks
MatLab v.2014 K-89-14 ot 08.12.2014 OeccpouHo
Classroom License
MathCAD
v.15 Education Uni- J-1662-13 ot 22.11.2013 OeccpouHo
versity Edition



http://znanium.com/bookread.php?book=430323
https://znanium.com/catalog/product/1206071
http://znanium.com/bookread.php?book=242497
http://znanium.com/bookread.php?book=363591

MS Office Vi-
sio Prof 2013(mns 1-1227-18 ot 08.10.2018 11.10.2021
KJIaCCOB)
MS  Windows
7  Professional (ms 1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
7Zip CBOOOJIHO PacHpoOCTpaHsIEMOe 0ECCPOYHO
FAR Manager CBOOOJIHO pacHpoCTpaHsIeMOe 0EeCCPOYHO

IIpodeccnonanbHbie 6a3bl JAHHBIX 1 HHGPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

Hazsanue kypca

CcrlUIka

:‘)HCKTpOHHa}I 68.38. MNEPpUOANICCKUX U3aa-
uuii East View Information Services, OOO

https://dlib.eastview.com/

WNudpopmannonnas cucrema - Enunoe ox-
HO JI0CTyNa K HH(OPMAIIMOHHBIM pecypcaM

URL: http://window.edu.ru/

HanmonansHas nHpOpMaIMOHHO-
aHaIMTHYeCKas cucreMa — Poccuiickuii mHIEKC
HayuyHoro nurtuposanus (PUHII)

URL:
https://elibrary.ru/project_risc.asp

ITouckoBas cucrema AxaneMus Google
(Google Scholar)

URL.: https://scholar.google.ru/

DNEKTPOHHBIE  pecypchl  OMOIMOTEKH
MI'TY um. I''U. HocoBa

http://magtu.ru:8085/marcweb2/Defa
ult.asp

YHuBepcurerckass HHQOPMaMOHHAS CH-
crema POCCUI

https://uisrussia.msu.ru

MexyHapoHas HayKOMeTpudeckas pe-
dbepaTuBHasS M TIOJHOTEKCTOBasl 0a3a JTaHHBIX
Hay4HbBIX u3ganui «Web of sciencey

http://webofscience.com

MexayHaponHas pedepaTvBHas U TOJ-
HOTEKCTOBas CIpaBoyHasi 0a3a JaHHBIX Hayy-

http://scopus.com
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9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHnue JUCHUIJIMHBI (MOYJIs1)

MaTepI/IaJ'IBHO-TCXHI/I‘{eCKOG obecneyenne JUCHUITIIMHBI BKIIFOYACT:

Twun u Ha3BaHHE aAyAUTOPHUH

OcHarieHue ayIuTOpuH

Y4eOHble ayIuTOPHH IS TIPO-
BEJICHUS 3aHATUH JIEKLIMOHHOTIO TUIIA

MyJbTUMEAUMHBIE CPEICTBA XpaHEHUS,
nepesayd U NpeacTaBieHus WH(OpMaluu

Y4yeOHast aynuTopust AJisi Tpo-
BeJICHHUS JIA0OPATOPHBIX  3aHSATHIA:
7a00paTopus aBTOMATU3UPOBAHHOTO
3JIEKTPONPUBO/IA TIOCTOSIHHOTO H Tie-
PEMEHHOTO TOKa

koMmmbtoTepsl Syntex mod-1+ LCD LG
TFT19;
1ab0paTOPHBIN CTEH/T Nel;
1a00paTOpHBIN CTEH]L Ne2;
crenn IDII-ITY «MccnenoBanue 3aeKTponpu-
BOJIOB TIOCTOSIHHOT'O TOKa»

YyeOHast aynuTopus A TPO-
BEJICHUSI JIAOOPATOPHBIX  3aHATHUI:
nabopaTopusi CXEMOTEXHUKH U MUK-
POIPOIIECCOPHBIX CPEJICTB

MakeT «VMHIYKIMOHHBIA AaCHHXPOHHBIN
AIIEKTPOIPUBOY;
cTeH y4deOHo-abopaTopHblii «lccnenoBanue
CUHXPOHHOTI'O ABUTaTEIsD)

Y4eOHblE — ayauTOpUH IS
IPYIIOBBIX M  WHIMBUAYaTbHBIX
KOHCYJIbTAIM, TEKYIIEro KOHTPOJIS
Y IPOMEKYTOYHOH aTTeCTAI[H

Jlocka,
AKpaH

MYJIbTUMEAUMHBIA  TPOEKTOP,

VYuebHble ayauTopuu s ca-
MOCTOATENBbHON  paboThl  00yuaro-
HIAXCSI

ITepconanbubie kommnbroTepsl ¢ I10 u3 .
8(r), BeIx0IOM B MHTEpHET M C JOCTYIOM B
IIEKTPOHHYIO UH(POPMALIMOHHO-
00pa30BaTENbHYIO Cpely YHUBEPCUTETA




