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PABOYAS TIPOI'PAMMA JIMCHUIIJIMHBI
[TPOI'PAMMMPYEMBIE ITPOMBIIIJIEHHBIE KOHTPOJUJIEPBI

HanpagiieHue moAroToBKHU (CIEHanbHOCTD)
13.03.02 DaexTposHEepreTuKa 1 3JeKTPOTEXHUKA

HamnpaBiieHHOCTB IIPOrpaMMBl
DJIeKTPONIPUBO U aBTOMATHKA

VposeHb BbicuIero oopasopanus — OakajnaBpuar

IIporpamMma 1o AroTOBKM — NPHKJIaAHON OakanaBpuar

dopma oOyuenus

Ounast
WNuctutyT DHEpreTHKH ¥ aBTOMATU3UPOBAHHBIX CHCTEM
Kadenpa ABTOMAaTH3UPOBAHHOT'O JIEKTPONIPHBOJIA U MEXATPOHUKH
Kype 4
Cemectp 7
Marsurtoropck

2018 r.



PabGouas mporpammMa cocraBieHa Ha ocHoBe PI'OC BO no HampaBieHMIO HNOATOTOBKH
13.03.02 DiexTposHEpreTHKA U 3JIEKTPOTEXHHKA, yTBepxaeHHoro npukazoM MO u H P® ot 03
ceHTs0ps 2015 r. Ne 955

PaGouasi mporpaMma paccMOTpeHa H 0JJ00peHa Ha 3ace/laHiH Kadeapbl aBTOMaTH3HPOBaH-
HOT'O 3JIEKTPONIPHUBOJIA U MeXaTPOHUKH «21» cents6ps 2018 r., mporokosn Ne

/

3aB. kadepoii /jC(f— i .A. Hukounae/
(noonuce) [ (H.0. ®avunus)

Pabouast nporpaMma 0J00peHa METOAMYECKOH KOMUCCHEH HHCTUTYTA SHEPIeTUKU U aBTO-
MaTU3UPOBAHHBIX cucTeM «26» centsOps 2018 r., mporokon Ne 1.

IIpencenarens / C.A. JlykpsiHOB /
(noonucs) (H.0. Damunus)
PaGoyas nporpamma cocTaBlieHa: cT. nipenojiaBarens kad. ADIIuM

/ / C.C. Ennn /

(noonute) (1.0. Damunus)

Penensenr:




JlueT perncTpanuy H3MeHeHH i H 0MO0JIHeHHIH

Jara
Ne
Ne Paznen Kpatkoe conepxanne [Tonnwucs 3as.
IIPOTOKOJIA
1/ | IporpaMMal M3MEHEHHUs/IOTIOTHEHH S kadepoi
3ace/laHus
kadeapbr
1 8 AKTyanu3anus y4ebHo- | 21.09.2019r.
MeToauYeckoro u uH(popmaronHoro | Ned
obecrieueHus: TUCIUTIIAHbBI
2 |8 AxTyanu3zanus yue6no- | 30.08.2020r.
MeToM4ecKoro u uupopmaruonnoro | Nel

obecreyeHus AUCIUIUIMHBI




1 Henu ocBOeHMS TUCHUILIHHBI (MOIYJIA)

Henstmu ocBoeHUs IUCHUIUTUHBI (Moayisi) «IIporpamMmmupyemblie MPOMBIIITICHHbIE KOHTPOJLIE-
pBD» SIBISIOTCS Pa3BUTHE Y CTYACHTOB JMYHOCTHBIX KAa4yecTB, a Takke (OPMUPOBAHHE MPOPECCHO-
HaJbHBIX KOMIETEHIIUH B cooTBeTCTBUH ¢ TpeboBanusiMu PI'OC BO mno HampapieHHo «JIEKTpo-
SHEPreTHKA U JCKTPOTEXHUKAY/ TPODUIH «ITEKTPOIIPUBOJL U aBTOMATHKAY.

3aa4y TUCHUIUIMHBI — YCBOGHUE CTYACHTAMU:

- OCHOBHBIX IPUHIUIIOB MOCTPOEHUS, METOJAUK MPOECKTUPOBAHUS MHUKPOIPOIIECCOPHBIX CH-
CTEM YIPaBJICHUS 3JIEKTPOIPUBOIAMHU Ha O6a3e MPOrpaMMHPYEMbIX KOHTPOJUIEPOB;

- TEOPETHUYECKUX U MPAKTUUECKUX HABBIKOB MPOrPAaMMHUPOBAHUS U HAJAIKUA MPOTpaMMUpPYe-
MBIX KOHTPOJIJIEPOB CHUCTEM aBTOMATHU3WPOBAHHOTO AJIEKTPONPHUBOJA U TEXHOJOTHUYECKHX KOMILIEK-
COB Ha X OCHOBE.

2 MecTo THCHUIIMHBI (MOYJisl) B CTPYKTYpe 00pa30oBaTe/ibHOI NPOorpaMMbl
NMOAr0OTOBKH 0aKajaBpa (MarmcTrpa, Ceumajaucra)

Jucrumiuna «[IporpaMMmupyeMble TPOMBIIUICHHBIE KOHTPOJUIEPH» BXOAWUT B BapHATHBHYIO
yacTh 0s10Ka | TUCHUIUIMH 1O BBIOOPY 00pa30BaTEIbHON MPOTPaMMBI.

JIns u3ydeHus: QUCHUILTMHBI HEOOXOAUMBI 3HaHHs (YMEHHs, BIaaeHus), chOPMHUPOBAHHEIC B
pe3yabTaTe W3y4eHUs CIECIYIOIUX AUCHUILINH: AnreOpa JIOTHKA M OCHOBBI AMCKPETHON TEXHUKH;
CxemoTtexHuka; Teopus aBTOMaTHUECKOTO YIPABJICHUSA; DJIEKTPUUECKUE U DJICKTPOHHbIE aIapaThl;
CuoBasi 3JIeKTPOHHUKA; DJIEMEHTBI CHCTEM aBTOMATHKH.

3HaHus (YMEHHUs, BIaJ€HUs), NOJyYEHHbIE NIPU U3YYEHUHU JAAHHOW TUCLUIUIMHBI OyayT HEoO-
XOIMMBI OyAyT HEOOXOIMMBI P BBHIMOJHEHHH BBITYCKHON KBaJM(UKAMOHHONW pabOTHI B YacTH,
MOCBSIIIIEHHOM pa3pabOTKe CUCTEMBI YIIPABICHUS IEKTPOIPUBOJOM MEXaHH3MA.

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHUS
AUCHHUILUINHBI (MOAYJIs) M INIAHMPYeMble pe3yJabTaThl 00y4eHust

B pesynbrare ocBoeHust aucuuIInHbl (Moayns) «lIporpammupyembie TpOMBINITIEHHbIE KOH-
TPOJIEPBI» 00yJaromuiics JOKEH 00J1a1aTh CIEAYIOIUMU KOMIIETCHIIUAMU:

CrpyKTypHBII
DJIEMEHT [Tnanupyemble pe3ynbTaTbl 00yUEHHS

KOMIICTCHIIN N

ITK-8 crtocoOHOCTBIO UCTIONB30BATH TEXHHUECKUE CPEICTBA [T U3MEPEHUS M KOHTPOJIS OCHOBHBIX
I1apaMeTPOB TEXHOJOTUYECKOI0 IpoLecca

3Hath — OCHOBHBIE MOHATHS, ONPEAETICHUs, XapaKTePUCTUKN U KJIacCU(UKALUIO MPO-
IrpaMMHPYEMBIX KOHTPOJUIEPOB, COCTaB MOAYJEH, HHTep(hENC, I3bIKM TPOrpaMMHU-
poBaHuUs;

— Mertoapl npeobpa3oBaHuss U MPOTPAMMHUPOBAHMS JIOTUYECKUX CXEM M allro-
PUTMBI IPOTPAMMHPOBAHHUS THUITOBBIX TUHAMUYECKHX 3BEHBEB;

— IlpuHuunel mocTpoeHusl, crocoO0bl OpPraHM3alWUd W MPOrpPaMMHUPOBAHUS JIO-
KaJIbHBIX KOMIBIOTEPHBIX CETEH.

YMeTh — IIpoekTupoBaTth U MPOrpaMMHUpPOBATh JOKAJIbHBIE CUCTEMBI YIIPABICHUS JJIEK-
TPOIIPUBOJIOB U TEXHOJIOTMYECKUX KOMILUIEKCOB Ha 0a3e MporpaMMHUpPYEMBIX KOH-
TPOJLIIEPOB;

— HccnenoBarh CHCTEMBI YIPaBICHUS AJIEKTPOIPUBOJAOB M TEXHOJOTMYECKHUX
KOMIUIEKCOB Ha 0a3e MporpaMMHUpyEMbIX KOHTPOJIJIEPOB;

— IlpumMeHsTH NosyuyeHHBIE 3HaHUS B TPO(ECCHOHATBHOM JIeSTEIILHOCTH.

Bnaners — MeTtonaMHu TEOPETUYECKUX M IKCHEPUMEHTAIBHBIX HCCIEAOBAHUM, IPOrpam-
MHPOBAHUs JOKAJIbHBIX CPEJCTB YIPABICHUS 3JIEKTPONPUBOJIOB U TEXHOJIOTHYE-
CKHX KOMILIEKCOB Ha 0a3e MporpaMMUPYEMbIX KOHTPOJIEPOB;

— MerogamMu oucKa M yCTpaHEHHUs] HEMCIIPABHOCTEHN alMmapaTHOW 4acTH U Mpo-
IrpaMMHOT0O OOecIieyeHHsl JIOKAIbHBIX CPEJICTB YIPABIIEHUS JIEKTPOIPUBOAOB U
TEXHOJOTHYECKUX KOMILUIEKCOB Ha 0a3e MporpaMMHUPYEeMbIX KOHTPOJLIEPOB;

— Crnocobamu coBepIICHCTBOBAaHUS MPOGECCHOHATBHBIX 3HAHUM M YMEHUU Ty-
TEM HCHOJIb30BaHUsI THPOPMAIIMOHHOM Cpeibl.




4 CTpyKTypa M coJeprkaHue TUCUUIIMHBI (MOXYJIs1)

OO01mmas Tpy10€MKOCTh TUCHUTUTHHBI COCTABIISIET 4 3a4eTHBIC eMUHUII 144 akaa. 94acoB, B TOM YHCIIE:

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

— ayauTopHas — 72 akaj. 4acos;
— BHeaynutopHas — 1,9 akajn. yacoB

— camMocTosTenpHas padora — 70,1 akaa. 4acos;

CDopMa arrecraguu - 3a4eT
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1. AnnapaTtHble cpeIcTBa NMPOrpamMMHPYy-
emMbIX KOHTpoJLIepoB (ITK).
1.1. Beenenue: [1K B cucremax aBromMarusu-| 7 8 821 16 [ToaroroBka k 1abopatopHo- Texymuii koHTpONH yerieBae- |[1K-8 - 3yB
POBaHHBIX  AJEKTPONPHUBOAOB. (OCHOBHBIE PaKTUYECKOMY 3aHATHIO; MOCTH
MOHATHS, OTNPEACTICHNUS, XapaKTEPUCTHKU U
knaccupukanus K.
1.2. Crpykrypa mnporpammupyeMmbeix koH-| 7 | 12 | 12/4U 18 ITonroroska k 1abopaTOpHO- Texymmii koHTpob yeneae- |I[IK-8 - 3yB
TposuepoB. [IpuHIMT TOCTpOEHNUs, Ha3Hade- MPAKTHYECKOMY 3aHSATHIO; MOCTH
HUe, Kiaccu(uKalus, TEXHUUYECKUE Xapak-
TEPUCTUKU MOJIyJeH IEHTPATbHBIX, KOMMY-
HUKAI[MOHHBIX poIeccopoB;  (YHKIHO-
HAJIbHBIX, CHTHAJIBHBIX MOJTYJICH.
Uroro no pazneny 7 | 20 |20/61 34 Tekyuuii KOHTPOJIb yCcrieBae-
MOCTH
2. CpencTBa W OCHOBbI NPOrPaMMHOIO
ol0ecrneyeHusi KOHTPOJLJIEPOB.
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2.1. Ilonatue mpoekTa, CTpyKTypa IpoekTa,| 7 8 | 8/4U 18,1 [ToarotroBka k  nmaboparopHo-|Tekymuii koHTpons ycrneBae-|IIK-8 - yB
OCHOBHBIE CpPE/ICTBA YIPaBJICHUS IPOEKTAMHU. IPAKTUYECKOMY 3aHSTHIO; MOCTH
OcCHOBBI peneiiHoM JIOTUKU. SI3bIK Imporpam-
MupoBaHus penerHoi joruku LAD, ocHOB-
HbIC TMOHATHS M OIpENeNeHUs s3bIKa. DIie-
MEHTapHBIE JJOTHYECKUE OTNIEPALIMU PEIICTHON
noruku. [IpuHnunel npeoOpa3oBaHUs U CO-
CTaBJICHUS PEIEHHBIX CXeM. fI3bIK mporpam-
mupoBanusa STL. Peanmuzanusa normyeckux
orepanuit Ha si3pike STL. [loHATHE akKymy-
JSTOpa TMpoIeccopa, MPHUHIMIBI pabOTHI ¢
AKKyMYJISITOPOM. SI3BIK MPOTPaMMHUPOBAHUS
¢bynkunonansHbIX O510k0B (FB). Ilporpam-
MUPOBAaHHWE  THUIOBBIX  KOMOWHAIIMOHHBIX
(memmdpaTopoB, MyIbTUILIEKCOPOB, KOMIIa-
paTopoB M T.A.) U IOCIENOBATEIbHOCTHBIX
(TpUrrepoB, CUETYMKOB, TalWMEpPOB, pEru-
CTPOB U T.1I.) yCTporcTB. Oneparuu Boiiese-
HUS QPOHTA, cpesa.
2.2. Opranuzanms CuCTeMHbIX muH. Opranu-| 7 10 | 10/41 18 [MoxroroBka k  maboparopHo-|Tekymmii kKoHTpOJb ycreBae-|[1K-8 - 3y
3alus JTOKAIBbHBIX BBIYMCIUTENBHBIX CETEH: MPAaKTUYECKOMY 3aHSTHIO; MOCTH
CTaHJApTHbIE  HHTEpQeichl (RS232,
RS485(482); ocHOBHBIE oOmpeAeNeHus, TeX-
HUYECKUE XapaKTepUCTUKH, CTaHIApThI ce-
teit CAN bus, Prof-bus, Ethernet; nporpawm-
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MUpOBaHHE UHTEP(HENUCHBIX U KOMMYHHUKA-
HHOHHBIX MOJIYJICH.
Wroro mo paszneny 7 | 16 | 16/81 36,1 Texymuii KOHTPOJIb yCIieBae-
MOCTH
HToro 3a cemectp 7 | 36 |36/144 70,1 3auyer
HToro nmo tucuunjinue 7 36 (36/141 70,1 3agyer

W — B TOM umcIe, yackl, OTBE/ICHHBIE HA pa0OTy B HHTEPAKTUBHOMN (opMme.




5 O6pa3oBaTesibHbIe H HHPOPMAIIMOHHBIE TEXHOJIOTHH

s peanuzanuu NpeayCMOTPEHHBIX BHUIOB Yy4eOHOM paboThl B KauecTBe 00Opa3zoBa-
TEJIbHBIX TEXHOJOTUW B MpernojaBaHUU AUCHUILUIMHBL «[IporpamMmMupyembie TPOMBIILICHHbBIE
KOHTPOJIJIEPBI» HUCHOJB3YIOTCS TPAJAWLHUOHHASI U MOJYJBHO - KOMIIETEHTHOCTHAs TE€XHOJIOTHH.

[lepenaua HEOOXOAMMBIX TEOPETHYECKUX 3HAHUH M (HOPMHUPOBAHHE OCHOBHBIX Mpe.-
CTaBJIeHUH 1O Kypcy «OCHOBBI MUKPOIIPOIIECCOPHON TEXHUKH» MMPOUCXOJUT C UCIIOJIb30BaHUEM
MYJIbTUMEAUHHOTO 000pyaoBaHus. JIeKIMKU MpoXoasiT B TPAAULMOHHOHN (opme U B hopMme JIeK-
UUKA-KOHCYJIbTanuil. Ha IeKnusax — KOHCYNbTalusIX U3JI0)KEHHE HOBOTO MaTepuajia COIPOBOXK-
JTa€TCsl IOCTAHOBKOM BOIPOCOB U JUCKYCCUEH B IIOMCKAaxX OTBETOB Ha 3THU Bompockl. CaMocTosI-
TelbHasi padoTa CTUMYIHMPYET CTYACHTOB B MpPOIECCe MOATOTOBKH JTOMAILIHUX 3aJaHUuil, Ipu
pELICHUH 3aj]ay Ha MPAKTUYECKUX 3aHATHUSX, MPU MOATOTOBKE K KOHTPOJIBHBIM paboTaM M UTO-
TrOBOM aTTecTalMH.

6 YueOHO-MeTOAMYECKOE 00ecrieueHre CAMOCTOATEIbHOI padoThl 00y4ar0IHXCH

BreayauropHast caMocTosITebHAS paboTa CTYICHTOB OCYIIECTBIISICTCS B BHUJIC 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 yrpaBJieHHs IPUBOIOM IOCTOSIHHOTO 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 0CHOBHOE OTIMYKE MUKPO DBM oT mporpammupyemoro KoHTpoJuiepa ?

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 MIT ?

Kakoe Ha3HaueHHEe UMEET perucTp nNpu3HakoB ((paaros) ?

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 Tpynmsl MO (YHKIIMOHATBHBIM TIPU3HAKAM ITOAPA3ICIIIOTCS 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 s3b61kH TPOTPaMMUPOBAHUS SBIISIFOTCS TPOCTEHIIUMHE ?

16. Kakue ocHOBHBIE CTTIOCOOBI TIPEICTABICHUS 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 3JIEKTPOIPUBOAAMH ?

C MoMOIIbI0 KaKUX YCTPOUCTB CBsizaHAa MUKPO DBM c 371eKTpOnpUBOAOM TOCTOSHHOTO
TOKa ?

Yro Takoe nudposoit hpuasTp ?

[IpuHIUI TOCTPOEHUS aIrOpUTMa MIPOrPAMMHUPOBAHUS HHTETPUPYIOIIETO 3BeHA 7
[TpuHIMIT TOCTPOCHUS aIrOpUTMa MPOrpaMMHUpoBaHus IuddepeHIpyoero 3seHa ?
[IpuHUUI OCTpOEHUS ANTOpUTMa MPOrPAaMMHUPOBAHUS ANEPUOANUECKOTO 3BeHA 7
[Mpunuun noctpoenuss anroputma pabotel MIIC ympaBieHHs 3JI€KTPOIPHUBOIOM
MOCTOSIHHOTO TOKA C MOJYMHEHHBIM PEryJIUPOBAHUEM KOOPIUHAT ?

Uto nmpuHUMAIOT 32 HHTEPBAJI JUCKPETHOCTH Bhiunciiennit B MIIC ynpaBieHus 351eKTpo-
IPUBOJOM ?



7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

[TpoMexyTodHast aTTeCTalysl UMEET LEIbI0 OMPEACIUTh CTETICHb JTOCTIKEHUS 3allJITAHMPOBAHHBIX PE3YJIHTaTOB OOYUEHUS MO JUCIUIUIMHE 3a MEePHO]] Ce-
MECTp U IPOBOAUTCA B (hopMe 3ayeTa.

JlaHHBIN pa3Aesn COCTOUT UX JBYX ITYHKTOB:

a) [Inanupyemslie pe3yabTaTbl 00y4EHUS U OLIEHOYHBIE CPENICTBA AJIsi MPOBEACHUS MPOMEKYTOUYHON aTTeCTallUU.

0) [Topsimok MpoBeACHUS TPOMEKYTOUHOM aTTECTAIUH, TIOKA3ATEeIN U KPUTEPUH OIICHUBAHMSI.

a) HﬂaHpreMbIe pe3yJbTaThbl Oﬁy‘-lel-[l/lﬂ H OIICHOYHBIC CPEACTBA JIA IIPOBCACHUA HpOMe)KyTO'lHOﬁ aTrecramum:

CtpyKTypHBII
3JIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3yabTaThl 00yUeHHUs

O1neHOYHBIC CPEACTBA

ITK-8 cniocoOHOCTBIO UCTIONB30BaTh TEXHUYECKUE CPEICTBA I M3MEPEHUS M KOHTPOJISI OCHOBHBIX MTapaMeTPOB TEXHOJIOTHYECKOT0 IpoIiecca

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 OCHOBHOE OTIM4KEe MUKpOo DBM 0T 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 alropuTMbl | MHTEIPAIIBHYIO MUKPOCXEMY ?
[POrPaMMHUPOBAHMSL  TUIIOBBIX JHHAMUYE- 5. Kakue ocHOBHBIE OJI0KH BXOJAT B COCTaB OAHOKpHUCTaIbHOTO MII ?
CKHX 3BEHBEB; 6. Kakoe Ha3HaueHUe UMEET PerucTp NpU3HaKoB ((haaros) ?
— IpHHIMIIBI TOCTPOCHHS, CIIOCOOBI OpraHH- 7. Kakue ocHOBHbIE ()YHKIIMH BBIIOJIHSAET HHTEpQEHC ?
3aIMH M NPOrPaMMHPOBAHMS  JIOKATBHBIX 8. HazoBute ocHOBHBIE crocoObl oOMeHa wuH(popmaimeil mexay MII U BHeTHUMH
KOMIIBIOTEPHBIX CETEH. yeTpoiicTamu ?

9. Ha3oBuTe OCHOBHBIE CLIOCOOBI aipecaliy JaHHBIX ?
YMeTh — IIpoextnpoBath M NpPOrpaMMHUpPOBATh JO- 1. Ha kakue rpynmnsl o (yHKIIMOHAJIBHBIM MPU3HAKAM MOJIPA3AEISAIOTCS BCE KOMaH/bI

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

— HccnenoBark CUCTEMbI YIPaBICHHS 3JIEK-
TPOIIPUBOJIOB U TEXHOJOTHUYECKUX 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 MPpOrpaMMUPOBAHUS SBJISIIOTCS] TPOCTEHIITUMU 7
POB; 7. Kakuie oCHOBHbIE CIIOCOOBI NIPEACTABIEHUS JAHHBIX 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 0a3e IpOrpaMMHUPYEMBIX KOHTPOJI-
JIEPOB;

— MeTogamu moucka W yCTpaHEHHs] HEHcC-
IIPAaBHOCTEH amnmaparTHOM 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 NH()OPMALIMOHHON CPEJIBI.

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

3. Kakue ocHOBHBIC BapHaHThI MpUMeHEHUsI MUKpo DBM B cucteMax aBTOMaTH4YE€CKOTO
yIIpaBIICHUS JCKTPOTIPUBOJAMH ?

4. C mnoMoIpl0 KakuX YCTPOMCTB cBsi3aHa MHKpO OBM ¢ anekrponpuBoaoM
IIOCTOSIHHOT'O TOKa ?

5. Yro Takoe 1udpoBoit puiasTp ?

6. IIpuHIMIT TOCTPOCHUS AITOPUTMA IIPOTPAMMHUPOBAHNS HHTETPUPYIOIIETO 3BeHA ?

7. IIpyUHIMI TIOCTPOCHUS aTOpPUTMa MPOrpaMMUpOBaHus JTU(HEPESHIUPYIONIETO 3BCHA

8. IIpuHIUI IOCTPOEHUsT aNrOpuTMa IMPOrPaMMHUPOBAHUS ANEPUOAUYECKOTO 3BEHA ?

9. Ilpunuun noctpoeHust anroputma pabotrsl MIIC ynpaBieHUs 37I€KTPONPUBOIOM
IIOCTOSIHHOTO TOKA C MIOJYUHEHHBIM PETYJINPOBAHUEM KOOPIUHAT ?

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




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

N3yuenne yueOHON TUCHUIUTMHBI «DJIEKTPOTEXHUUECKOE U KOHCTPYKIIMOHHOE MaTepHha-
JIOBEJICHUE» 3aBEPUIACTCS 3a4E€TOM.

3auer aBnseTcs (pOpMOIl UTOrOBOTO KOHTPOJIS 3HAHUWA W yMEHHH, MOJYyYSHHBIX Ha JIeK-
LUSIX, CEMUHAPCKUX, IPAKTUYECKUX 3aHATUAX U IPOLIECCE CaMOCTOSITEIbHON paboThI.

3aueT 1aeT BO3MOKHOCTb IIPENOIaBaTEINIO:

— BBISICHUTH YPOBEHb OCBOCHMS 00yUarOIIUMUCS IPOrpaMMbl y4eOHOW AUCHUIUINHBL;

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

— OLICHUTHh YMEHHUE 00YyYaroIMXCs TBOPUYECKHU MBICIUTH M JOTMYECKH IPAaBUIBHO U3JIa-
raTb OTBETHI HA IIOCTaBJICHHBIE BOIIPOCHI.

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

JIuteparypa miis MOATOTOBKM K 3a4€Ty PEKOMEHAYETCs IpernoaasBaTesnemM. s MOoIHOThI
yueOHOI nH(popMalMK U €€ CPaBHEHUS JIydllle UCIONb30BaTh HE MEHee JIByX yueOHHKoB. O0y-
YaloIIMiics BIpaBe caM IPUIEPKUBATHCA 000N U3 MPEACTAaBIECHHBIX B yYeOHHKAX TOYEK 3pe-
HUS 110 CIIOPHOM npo6iieme (B TOM 4Kciie OTJIMYHOM OT mpenojasaress), HO IpU yCIOBUU A0CTa-
TOYHOW Hay4YHOU apryMEHTAallUH.

OCHOBHBIM UCTOYHHUKOM MOATOTOBKHU K 3a4eTy SIBJIAETCS] KOHCIIEKT JIEKLUH, I1e yueOHbIH
MaTepual JaeTcs B CUCTEMATU3UPOBAHHOM BHJIE, OCHOBHBIE IOJIOKEHHS €r0 JETaIu3UpPYOTCs,
HOJKPEIISIOTCS COBPEMEHHBIMU (pakTaMu U MHGOpManuel, KOTopble B CHJIy HOBU3HBI HE BO-
IUIM B OMYOJIMKOBAHHBIE ME€YaTHHIE MCTOYHUKHU. B X0/1€ MOArOTOBKM K 3aueTy O0ydaroluMcs
Heo0X01uMo oOpalaTb BHUMaHUE HE TOJIbKO HAa YPOBEHb 3allOMMHAHUs, HO M Ha CTENEHb I10-
HUMaHMSI U3J1araeMbIX MpooOIeM.

3aueT NpOBOAMTCSA IO BONPOCAM, OXBATHIBAIOIIMM BeCh NpPOHACHHBIA Martepuan. [lo
OKOHYAHUU OTBETa MPEIO0/IaBaTeIb MOXKET 3a/1aTh 00ydaromeMycsl TOMOIHUTENbHbIE U YTOUHSI-
fo1Me Bonpockl. [TonoXuTeNnbHBIM TaKkke OyJeT CTpeMIIEHHE CTYIEHTa M3JI0KHUTh pa3iIvyHble
TOYKH 3PEHHUs Ha pacCMaTpUBaeMylo MpobJemMy, BBIPAa3UTh CBOE OTHOLIEHHE K HEW, MPUMEHUTh
TEOpPETUYECKHE 3HAHUS MO COBPEMEHHBIM MpoOJeMaM 3KOJIOTUHU. Pe3ynbTarel 3aueTa oObsBISA-
IOTCSI CTYZEHTY HEIIOCPEACTBEHHO I0CIE OKOHYAHMS €r0 OTBETA B JICHb C/IAYU.

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

— Ha OLIEHKY «3a4TEHO» — 00YyYaloIUNiCs JOJKEH MOKa3aTh BHICOKUM YPOBEHb 3HAHUUN HE
TOJIbKO Ha YPOBHE BOCIPOU3BENEHHUS U OOBSICHEHUS MH(POPMALUU, HO U HMHTEIUIEKTyallbHbIE
HaBBIKU PELICHUS MpoOIeM U 33a4, HaX0XKJIEHUS! YHUKAJIbHBIX OTBETOB K Mpo0jIeMaM, OLIEHKU U
BBIHECEHUsI KPUTUYECKUX CY’KJIEHUN; IT0KA3aTh 3HAHUs HE TOJIBKO HAa YPOBHE BOCIIPOU3BEACHUS
U 00bsSICHEHHs MH(pOpMAIMK, HO U WHTEIJIEKTyaJbHbIE€ HAaBBIKM pelleHus mpobieM U 3ajaad,
HaXOXKJCHUS YHHUKAJIbHBIX OTBETOB K IpoOiieMaM; MOKa3aTh 3HAHUS HAa YpPOBHE BOCHpPOHM3BEE-
HUS ¥ 00BSICHEHUS MH(OPMaLIMY, HHTEJUIEKTYyalbHble HABBIKU PEIICHUSI TPOCTHIX 33]aY;

— Ha OIICHKY «HE 3aUTeHO» — 00Y4Yaloluiics HEe MOXKET MOKa3aTh 3HAHUS Ha YPOBHE BOC-
pou3BeeHuss U 00bsACHEHUS MHGOpPMAIMU, HE MOXET MO0Ka3aThb MHTEUIEKTyaJlbHbIe HaBBIKU
pELIeHUs IPOCTHIX 3a1a4.



8 YueOHO-MeToqHYecKOe U MHPOPMALMOHHOE 00ecTieueHHe JUCHUTLIHHBI (MOTYJIs1)

a) OcHoBHas1 IUTEpaTYypAa:

1. CoBpeMeHHas aBTOMaTHKa B CHCTEMax YIPaBICHHUS TEXHOJIOTMYECKUMHU MPOIECCaMU
[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 3xkpana: 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  [DnexkTpoHHBIH  pecypc]. —  (Beicmmee  oOpasoBanue: bakamaBpuar). —
www.dx.doi.org/10.12737/17505. - ISBN 978-5-16-011205-3. - Tekcr : anekTponHsbiii. - URL:
https://znanium.com/catalog/product/1206071 (mara o6paruenus: 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 CUCTEMaX YIPABICHHS TEXHOIOTUYECKIMHU
nporeccamu: yuyeoHoe nocodue / Dnexkrponnsiii 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) MeToanueckue ykazaHus:

1. Meronuueckue yka3aHus Ui CTYAEHTOB IO MOJATOTOBKE B JJaOOpaTOpPHBIM paboTam/
coctaButenu: Anapees, C.M., Psiounkon, M.1O., PadouuxoBa, E.C., I'osioBko, H.A; Maruau-
TOrOpPCKHM roc. texuuueckuit yu-T uM. I'. . Hocosa. - Marauroropck : MI'TY um. I'. 1. Hoco-
Ba, 2019. - 148 c. : un., Tabmn. - TekcT : HEMOCPEACTBEHHBIH.

r) [Iporpammuoe odecnieuenue u UnTepHeT-pecypcehi:

IIporpammHoe obecnieuenue

Haumenosa- Ne 10roBOpA CpoOK neicTBUS JIUIEH-
nue [10 3UU
MS Office
2007 Professional No 135 ot 17.09.2007 0eccpovHO
MathWorks
MatLab v.2014 K-89-14 o1 08.12.2014 OeccpouHo
Classroom License
MathCAD
v.15 Education Uni- J1-1662-13 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 J1-1227-18 ot 08.10.2018 11.10.2021
KJIaCCOB)
MS  Windows
7 Professional (nyis J-1227-18 ot 08.10.2018 11.10.2021
KJIaCCOB)
7Zip CBOOOJIHO  PacIpoOCTpaHsIEMOe 0ECCPOUHO
FAR Manager CBOOOJIHO PacHpoOCTpaHsIEMOe 0ECCPOYHO

HpO(l)eCCI/IOHaJILHbIe 0a3bl JaHHbIX U I/IH(l)OpMaIII/IOHHLIe CIIPaBOYHBLIC CUCTEMBI

HazBanue xkypca

CcrlIKa

DneKTpoHHas 0a3a MePUOJIUUECKUX U3/1a-
nuii East View Information Services, OOO

https://dlib.eastview.com/

Nudopmanmonnas cucrema - EquHoe ok-
HO JIOCTYIA K HH()OPMAIMOHHEIM pecypcaM

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

HanwmonannHast UH(POPMAITMOHHO-
aHaJIMTHYeCKas cucTeMa — Poccuiickuii HHIEKC
Hay4yHoro nuruposanus (PUHIT)

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

ITouckoBas cucrema AxameMus Google
(Google Scholar)

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

ONEKTPOHHbIE  pecypcbl  OMOIMOTEKH
MI'TY um. I'"'1. HocoBa

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

YuuBepcurerckas WHGQOPMAIMOHHAS CH-
crema POCCUS

https://uisrussia.msu.ru

MexayHapoaHas HayKOMEeTpHYecKas pe-
¢depaTuBHass W TIOJTHOTEKCTOBas 0a3a JaHHBIX
HayunbeIx u3ganuii «Web of sciencey

http://webofscience.com

MexnayHaponHas pedeparuBHas U TOJ-
HOTEKCTOBAasl CIpaBoyHasi 0a3a JaHHBIX Hayuy-

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

MaTepI/IaJ'IBHO-TeXHI/ILICCKOC obecreyeHune JUCHUITIIIMHBI BKIIFOYACT:

Twun u Ha3BaHHE aAyIUTOPHUU

OcHarieHue ayIuTOpuH

Y4eOHble ayIuTOPHH IS TIPO-
BEJICHUS 3aHATUH JIEKLIMOHHOTIO TUIIA

MyJbTUMEAUMHBIE CPEICTBA XpaHEHUS,
nepesayd U NpeacTaBieHus WH(OpMaluu

Y4yeOHast aynuTopust AJisi Tpo-
BeJICHHUS JIA0OPATOPHBIX ~ 3aHSITHI:
7a00paTopus aBTOMATU3UPOBAHHOTO
3JIEKTPONIPUBO/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 aymuTopus IS Tpo-
BEJICHUSI JIAOOPATOPHBIX  3aHATHUI:
nabopaTopusi CXEMOTEXHUKU U MUK-
POIPOIIECCOPHBIX CPEJICTB

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

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

Jlocka,
AKpaH

MYJIbTUMEAUNHBIA  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




