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1. lean u 3aa49u TUCUMILJIUHBI

Lenp - co3manue TeopeTHUECKOW 0a3bl A MOHMMAaHUS PaObOTHl MHUKPOIPOLIECCOPHON TEXHUKH,
OPUHIUIIOB  TMOCTPOEHHs UU(MPOBBIX CHCTEM  YIpaBlEHUs, TIIOJy4YEHHs HABBIKOB  CHHTE3a
MHUKpPOIPOLIECCOPHBIX CUCTEM YINPABJIECHUS M CO3AAaHUS MPOTrPAMMHOrO OOECHEeUeHMsl Ul yNpaBIICHUS
peabHBIMU CUCTEMAMH JIEKTPOIIPUBOAA.

3agaun:

- M3Y4YHUTb OCHOBBI KOMITBIOTEPHOM TEXHUKH, MOIYYUTH 0a30BBIC MPEJICTABICHUS 00 apXUTEKTYpe U
O NMPUMEHEHUH MPOMBIIIEHHBIX KOHTPOJUIEPOB Ui peleHHs 3a7ad B 00J1aCTH aBTOMAaTHU3MPOBAHHOTO
JIEKTPOIIPUBOAA;

- M3Y4YHWTb NPHUHIMIIBI OpPraHu3alMd U (QYHKIHMOHUPOBAHHS MPOMBIIIJICHHBIX KOHTPOJUIEPOB B
pa3IMYHBIX PEKUMAX;

- U3YYUTh APXUTEKTYPY U MPUHLHUIIBI IPOrPaMMUPOBAHUS IPOMBIIUIEHHBIX CUCTEM YIIPaBJIECHUS,

- HAy4yuTh IPHUMEHATh CPEACTBA MOJACIUPOBAHMS U OTJIAJKH MHUKPOIPOLIECCOPHBIX CUCTEM
yIpaBJIeHUs Ul pa3padOTKU MPOTrpaMMHOT0 00ecTieueHHs;

- HAY4YHTh BBIOMPATh, OOOCHOBBIBAsI CBOW BBIOOp, OTHEIBHBIC YCTPOMCTBA MHKPOIPOIIECCOPHOI

CUCTEMBI C YIETOM TEXHUYECKUX TpeOOBaHUI MPOEKTa.

2. MecTO TUCHUIIMHBI B CTPYKTYpe 00pa30BaTe/JIbHON MPOrpaMMbl

Hucnummbaa «MUKpOIPOILIECCOPHBIE CPEJCTBA B AJIEKTPONPHUBOJAX U TEXHOJOTHYECKUX
KOMILJIEKCaXy» OTHOCUTCS K 4acTd, GOPMHUPYEMO# ydacTHUKaMU 00pa3oBaTeNbHBIX OTHOIICHHH, biioka 1

I[aHHa}I AUCHUIIIINHA 6a31/1pyeTc;1 Ha ClcAyromux AUCHUIIINHAX! «Teopml ABTOMATHU4YECKOI'O
yrpaBieHus», «CUCTeMbI yIPaBICHUS SJIEKTPOIPUBOIOB», «DJIEMEHTBI CUCTEM aBTOMATUKH» U SIBIISETCA
MpEIIIeCTBYIOMEH s CIEAYIOIUX TUCIHUIUIMH: «ABTOMAaTU3WPOBAHHBIN 3JEKTPONPHUBOJ THUIIOBBIX
MPOU3BOJCTBEHHBIX MEXAaHU3MOB U  TEXHOJOTMYECKHMX KOMIUIEKCOB», «OIeKTpupukauus u

aBTOMATHU3aLUs IPOMBIIUICHHBIX IPEIIPUATUNY.



3. [lepeueHb NJIAHMPYEMBIX Pe3yJbTATOB 00y4eHHsl MO JUCIHUIIMHE (MOIYJII0), COOTHECEHHBIX

C HHAUKATOPaAMHU JOCTHIKCHHU S KOMIIeTeHIIN it

Taoauna 1
Kox mo ®1oC Nuaukaropsl Ilnanupyemblie pe3yabTaTbl 00y4eHUs MO
JAOCTHKEHHUS aucuunianne (3YB)
Ob6menpodeccnoHalbHbIE
OIIK-1. Cniocoben OIIK-1.1. 3HATh:
OCYIIECTBIIATh IOUCK, | Mcmonb3yer - OCHOBHbIE POrpaMMHbIE CpeICTBa,
00paboTKy U aHAIU3 MH(POPMAIIMOHHO- npeJHasHaueHHbIE IS Pa3paboTKU MPOrpaMMHOIO
uH(pOpMalnU U3 KOMMYHHKAIIMOHHBI | 00ecreyeHnst KOHTPOJIEPOB;
pa3IMYHbIX € TeXHOJIOTUH TPH - aApXUTEKTYpPy COBPEMEHHBIX KOHTPOJUIEPOB U
UCTOYHUKOB U MOMCKE TUTIOBBIE MPUKIAIHbIE OMOIUOTEKH MPOTpaMM IS
NPECTaBIIATh €€ B HE00X0AUMOMH pa3NuYHBIX 001aCTEH MPUMEHEHHUS.
TpedyemoM (opmate ¢ | nHpopmaun yMeTh:
MCII0JIb30BaHUEM OIIK-1.2. - pa3pabarbIBaTh IPOTpaMMHOE OOecreyeHue
MH(OPMaLIMOHHBIX, [Tpumensier KOHTPOJUIEPOB B COOTBETCTBUM C 3aJJaHHBIMU
KOMITBIOTEPHBIX U COBpPEMEHHBIE napamMeTpam U TeXHOJOTHUECKOTo Mmpoliecca.
CETEBBIX TEXHOJIOTUN. | MPUHIUIIBI IOUCKA, | BJAAETh:
XpaHeHus, - HaBbIKAMU 00paOOTKM M HMHTEPIpEeTauu
00palboTKH, aHanu3a | pe3yIbTaTOB H3MEPEHMM, XpaHEHHs MOJYyUYEHHBIX
U TIPE/ICTABJICHUS B | TEXHUYECKUX JAHHBIX, TaKXe HCIOJIb30BAHUS
TpedyemoM (popmaTe | METOJ0B TIEpepadOTKH HH(OPMAITUH;
uHpOopMaIu - BIAJCTh COBPEMEHHOM apXWUTEKTypoun U
OIIK-1.3. Pemraer CXEMOTEXHHUKOU KOHTPOJUIEPOB C IENTBI0 pa3paboTKu
3a7auu 00paboTKH CHCTEM YIPaBIICHUS.
JTAHHBIX C TOMOUIBIO
COBPEMEHHBIX
CpEICTB
aBTOMAaTHU3alUU

4. O0beM IMCUMILIMHBI M BUABI Y4eOHOH padoThl

Taodauna 2
Buna yueOHoii padoThI qacfsc/esrz?q.en 7 Cemecrpet 9
(00 ]0] 300 (0J0i]0] 300
AYIUTOPHbBIE 3aHATHSI (BCEro) 68/1,9 14/0,39 68/1,9 14/0,38
B tom uncne:
Jlexuyn 34/0,95 6/0,17 34/0,95 6/0,16
JlabopaTopusie pabotsI (JIP) 34/0,95 8/0,22 34/0,95 8/0,22
CamocTosiTeIbHAsi padoTa (Bcero) 76/2,1 130/3,61 76/2,1 130/3,61
[ToaroroBka K 9K3aMEeHY 36/1 54/1,5 36/1 54/1,5
IToaroToBka K 1a00paTOPHBIM paboTaM 20/0,55 40/1,11 20/0,55 40/1,11
IToaroroBka moKIaza Mo TEME 20/0,55 36/1 20/0,55 36/1
Buja oruerHocTH JK3aMeH | JK3aMeH | DJK3aMeH IK3aMeH
Oomasn BCEI'O B yacax 144 144 144 144
TPYA0EMKOCTh BCEI'O B 3au. 4 4 4 4
AUCHHUILINHBI eMHULIAX




5. Conep:kanue QU CHUTTHHbBI

5.1. Pa3gennpl 1MCcHUMIINIMHBLI U BHABI 3aHATHH
Taoéauna 3
Yacsl Yacsl Yacsl
HaunmeHoBaHue Yacel naﬁopaTop}v[ JeKnu | Jadopar Beero | Beero
No pasaena JIEKHMOHHBIX | BIX 3aHATHIl | OHHBIX | OPHBIX
N ., | 4yacoB | 4acoB
n/n JTUCIHHUILINHBI 110 3aHATHH (0®O) 3aHATH | 3aHATHA 0P0 | 0DO
ceMecTpam (0DO) i (€1010)]
3P0)
Moayasb 1
1 CranpapTHbie 4 6 i i 10 i
KOMIIOHEHTHI
2 [Iporpammupyemeblie 4 6 2 2 10 4
KOHTPOJLICPHIL.
3 HNucTpymeHThI 6 6 2 2 12 4
IPOrPaMMHUPOBAHHSIL.
4 JlaHHbIE U 6 4 ) ) 10 )
NIEpPEMEHHBIE.
Moayas 2
KomnoneHTsI
5) OpraHu3alu 4 4 - - 8 -
nporpamm (POU) .
Crpykrypa
6 IPOrPaMMHOTO 4 4 - - 8 -
obecneuenus [1JIK.
CeMeicTBO SI3bIKOB
7 MK 6 4 2 4 10 6
BCET'O 34 34 6 8 68 14
5.2. Jlekunonusie 3ausaTuss OPO
Taoauna 4
Ne HaunmenoBanue
Conep:xanue pasaena
n/m | pasjaeia IuCHUIIMHBI
Mopayas 1
Omnepatopsl U QyHKIMU. Apudmerndeckue oneparopsl. OnepaTopsl
ouroBoro cnsura. Jloruueckue OuTOBBIE omeparopbl. OmepaTopbl
BbIOOpa U orpanudenus. OnepaTopsl cpaBHeHHs. MareMmaTuieckue
CranapTbic byHKIMN. E:TpOKOBbIG ¢ynkunu. CrangapTHble (YHKIMOHAIBHBIC
1 COMLOHCHTEL omoku. Taiimeprl. Tpurrepsl. [lerektopsl uMmyiabcoB. CuUeTUMKH.

Pacmmpennbie OuOIMOTEUHBIE KOMITIOHEHTHI. [[0OMTOBBIN JAOCTYI K
uenbiM.  ['mcrepesuc. IloporoBwlii  curHanmuzatop. OrpaHuueHHE
CKOPOCTM M3MEHEHHUsl curHana. HWHTepnoysius 3aBUCUMOCTEM.
JlndbdepennmpoBanue. Unrerpuposanue. [TU/[-perynsrop.




Onpenenenne IIJIK. Bxoapl-Bbixoasl. Pexxum peabHOrO BpeMEHH.
Orpannuenuss Ha mnpumenenune IIJIK. VYcmoBus paboter I1JIK.
Wnrterpamus IIJIK B cucremy ympaBieHHMsT [NpPEANpPUATHEM.
HoctynmHocTs nporpammupoBanus. [Iporpammusiii T[1JIK. PaGoumii
nuki. Bpems peakuuu. Ycrpoiicto [1IJIK. CucreMHoe u npukiagHoe
nporpamMmmHoe odecriedenre. KoHTposib BpeMeHn pabodero 1ukia.

2 [Iporpammupyemsie
KOHTPOJLIEPBI.
3 HNucTpymenTsl
IIPOrPaMMUPOBAHHS.

NHcTpymeHTBI IIPOrpaMMHUPOBAHUS TJIK. Kommnekcsr
npoektupoBanuss MOK  61131-3. HHCTpyMEHTBI KOMILIEKCOB
nporpamMmupoBanust [IJIK. Berpoennbsie penaktopsl. TekcToBble
penaktopsl. ['paduyeckue penakropsl. Cpeactsa ornaaku. CpeacTa
ynpasneHus npoektoM. Kommiekc CoDeSys. Ctpoenue komiuiekca

CoDeSys

4 | [lanHblE U IEpEMEHHBIE.

Tunel JaHHBIX. DJIEMEHTApPHBIE TUIIBI JaHHBIX. L{eouncieHHbIe TUTTBI.
Jlormueckuii Tum. JleiictButenbHbIe TUIBL. MIHTEpBan Bpemenu. Bpemst
cyrok u gara. Crpoku. HWepapxus -3leMEHTapHBIX THIIOB.
[Tonp3oBarenbckue  TUOBI  AaHHbIX.  MaccuBbel.  CTPYKTYpHI.
[lepeuncnenns. Orpanuuenue auanazoHa. lICeBAOHMMBI THIIOB.
Cnenuduka peanusarnuu TuoB nanHbX CoDeSys. nerTtudukatopsl.
Pacnipenenenne nmamatn  nepemeHHblX.  [Ipsmas  agpecanms.
[Topaspsgnass  angpecamusi. [IpeoOpazoBanusi TuHoB. ToHKOCTH
BBIYMCIICHHH.

MoayJsb 2
KommnoneHTsl

Ompenenenne komroHeHTa. DyHkuuu. DYHKIIUOHATBHBIE OJIOKH

5 | opraHm3anuu nporpamm
IIporpammsbl. Komnonentst B CoDeSys.

(POU).
Crpykrypa
6 MIPOTrPaMMHOTO 3amaun. Pecypc. Konduryparusi.

o0ecnieuenus [TJIK.

7 | CeMmeticTBO A36IKOB MOK

ITpo6nema nmporpammupoBanus [IJIK. TIJIK kak koHEeYHBIH aBTOMAT.
CemeiictBo s13b1k0B MOK. S3pik smHEWHBIX wWHCTpyKmmi (IL).
CrpykrypupoBannblii Tekct (ST). Penelinbie auarpammsr (LD).
dyHk1roHanpHbIe 0J10K0BBIE MuarpamMmbl (FBD). [locnenoBatenbHbie
¢ynkunonansHble cxemsl (SFC)

5.3. [IpakTuyeckue 3aHATHS (HET)

5.4. JlabopaTopHbie padoThI

Tao6auna 5
Ne HaumeHnoBanue
I /;[ pasaena HaumeHoBaHue J1a00paTOPHBIX padoT
AUCHHUILTHHBI
Moayas 1
1 [Tporpammupyemsie N3yueHre 0CHOB MPOrpaMMHUPOBAHUS TPOMBIIIIEHHOTO
KOHTPOJLIEPBL. aoruueckoro koutposmuiepa OBEH IJIK110.
2 HNHCcTpyMeHTHI N3yueHne TeXHNYECKUX XapaKTEPUCTUK U OCHOB
IIPOrpaMMUPOBAHHSL. nporpamMupoBanus nanenu oneparopa OBEH CI1307.
3 HNHCTpyMEHTHI N3yueHne TeXHNYECKUX XapaKTEPUCTUK U OCHOB
IIPOrpaMMHUPOBAHUSL. IporpaMMUpOBaHus npeodpazonaress yactoTsl [IYB101




HNucTpymenTsl N3yueHne TEXHUYECKUX XapaKTEPUCTUK U OCHOB

4 MPOrPAMMHUPOBAHMSI. MpOrpaMMUpOBaHus mporpamMmmupyemoro pese [1P114
Moayas 2

5 CemeiicTBo s13bIk0B | Peanmsanus paGoThl peBEpCUBHOTO ITyCKaTeNsl Ha KOHTPOJUIEpe
MDBK ITJIK 110 (codesys)

6 CeMelCcTBO SI3bIKOB Peanuzanus pabotst ABP Ha
MOK kouTposuiepe [IJIK 110 (CODESYS)

7 (CeMHCTBO A3bIKOB Peanuzarus pabotrer AUP na [TJIK
MOK

8 CeMelCcTBO SI3BIKOB Peanu3anus aBTOMaTUYECKOIO BKIKOYEHUS YCTPONCTB
MOBK KOMIIEHCAIIMU PEAKTUBHOW MOIITHOCTH

6. CamocTosiTeIbHASI Pa00Ta CTYJI€HTOB O AUCHUIIHHE

6.1. IloaroroBKka g0KJIaAa IO TEMe

Tembl 1/ CaMOCTOATEJBLHOI0 H3y4YeHHs] MO JMcHHILIMHe «MHKpompoumeccopHble CpeacTBa B

ICKTPONPHUBOAAX U TEXHOJOTHYECCKHUX KOMILJIEKCAX»

CamocrosiTenpHass paboTa MO JAaHHOM IUCHIMIUIMHE TPEACTAaBICHA B BHJIE TEM, K KOTOPBIM

CTYACHTHI CAMOCTOSATCIIbHO B HCAYAUTOPHOC BPEMA IMOATOTABIMBAIOT JOKJIAAbI U IPC3CHTALIUN, KOTOPBIC

3alMIIAI0T UX IEpPE]] IEKTOPOM.

Taoauma 6

Ne

TeMBI AJ191 JOKJIa10B

[

OO01111e NOHATHS JOTMYECKON CUCTEMBI YITPABJICHUS U aBTOMATUYECKOTO PEryIMpOBaHUS
IIPU aBTOMAaTU3aLMK TEXHOJIOTMYECKUX MPOIECCOB.

Haznauenme ABTOMATU3HWPOBAHHBLIX CHUCTEM YIIPABJICHUSA B SOHEPICTUKCE.

YPpOBHHU CHUCTEM aBTOMAaTU3UPOBAHHOIO YIIPABJICHHUSI IPEATPUSTUEM.

Bunapt obecriedeHnii ¥ )KU3HEHHBIH LUK aBTOMATU3UPOBAHHBIX CUCTEM YIIPaBIICHUS
TEXHOJIOTHYECKUM IIPOLIECCOM.

YpoBHU ynpasnenus npeanpustaem. Hwkauit (monesoit) yposeabs ACY TII.

Cpennuit ypoBenb ACY TII

Bepxuuii ypoens ACY TII

CereBoit yposenb ACY TII

O O N |01 B [WDN

IMTonesrle mmeEl ACY TII

[EEN
o

Cxewmpnl Bzaumoperctust ypoBHer ACY TII. Otkpeitas cucrema. Crangapt OPC.

6.2.

IHoaroroBka k JiabopaTopHbIM padoTam

Taoauna 7

HaumenoBanmue
pa3aena HaumeHoBaHue J1a0opaTopHBIX padoT
AUCHMILINHBI

Mopnyas 1

[Iporpammupyemsie N3yueHne 0CHOB IIPOrpaMMHUPOBAHUS IIPOMBILUIEHHOTO
KOHTPOJIJIEPHI. sorudeckoro koutposuiepa OBEH TTJIK110.




5 HNuctpymenTs N3yuenne TeXHUYECKUX XapaKTEPUCTUK U OCHOB
IPOTrpaMMHUPOBAHUSI. nporpammupoBaHnus nanenau oneparopa OBEH CIT307.
3 HNuctpymenTs N3yuenne TeXHUYECKUX XapAKTEPUCTUK U OCHOB
MPOrPAMMHUPOBAHMSL. nporpaMMupoBaHus npeodpasosarens yactotel [TYB101
4 HNuctpymenTs N3yueHne TeXHUYECKUX XapAKTEPUCTUK U OCHOB
MPOrPAMMHUPOBAHMSI. MpOrpaMMUpOBaHus mporpamMmmupyemoro pese [1P114
Monyas 2
5 CewmeticTBO s136IK0B | Peanmm3zarius pabOThl peBEpCUBHOTO ITYCKATENsI HA KOHTPOJIEPE
MDBK ITJIK 110 (codesys)
6 CeMelCcTBO SI3BIKOB Peanuzanus pabotst ABP Ha
M3K kouTposuiepe [IJIK 110 (CODESYS)
7 (CeMeHCTBO A35IKOB Peanu3anus paboret AUP Ha ITIJIK
MDBK
8 CeMencTBO SI3bIKOB Peanm3zanusi aBTOMaTHYECKOTO BKJIKOUEHHUS YCTPONUCTB
MOBK KOMIIEHCALIMU PEAKTUBHOW MOILIHOCTH
Y4eOHO-MeTOANYECKOE O0ecredyeHHe CAMOCTOSAITe/IbHO pPadoThl CTYJIEHTOB
1. ®enopos, 0. H. CnpaBounuk umxenepa no ACYTII. IIpoektupoBanue u pa3paboTka :

yuebHo-nipakTHueckoe nocodue / FO. H. ®enopos. — Bonoraa : Mudpa-Unxenepus, 2016. — 928 ¢. —
ISBN 978-5-9729-0019-0. — Tekcr : aneKTpoHHBIN // DekTpoHHO-O0nbmnoTeunas cucrema [IPR BOOKS
: [cairr]. — URL.: http://www.iprbookshop.ru/5060.html

2. ®enopos, 0. H. [opsaok coznanus, MmonepHusauuu u conpoBoxxaenus ACYTIT / 1O. H.
®enopoB. — Mocksa : Undpa-Umxenepus, 2013. — 576 ¢. — ISBN 978-5-9729-0039-8. — Tekcr :
IPR BOOKS URL:

SJICKTPOHHBIA  // [caiiT]. —

http://www.iprbookshop.ru/13543.html

DNEeKTPOHHO-OUOIMOTEUHAsT  CHCTEMa

3. XuBpuH, M. B. IlporpammupoBanue IIJIK u npomsbinumenssle cetu. [Iporpammuoe
o0ecrieyeHre ynpaBiIeHHUsS TEXHOJOTMYECKHMMHM Tpoleccamu : jal. mpaktukyMm / M. B. Xuspun, C. B.
Hanunsuenko. - Mocksa : MUCuC, 2020. - 139 c. - Tekcr : anexkrponnsiii // ObC "KoncynbTanT cryaeHTa"

: [caitr]. - URL : https://www.studentlibrary.ru/book/Misis_488.html

4. Ilerpenko, 1O. H. IlporpamMHoe ymnpaBieHHE TEXHOJOTMYECKUMH KOMIUIEKCAMU B
sHepretuke : yueO. mocodue / FO. H. ITerpenko, C. O. HoBukos, A. A. I'oHuapoB - MuHck : Bpimi. mik. ,
2013. - 407 c. - ISBN 978-985-06-2227-3. - Tekcr : anexkrponnsiii / ObC "Koncynprant cryaeHTa" :
[caiiT]. - URL : https://www.studentlibrary.ru/book/ISBN9789850622273.html

5. Munaes, M. I'. CBoboaHO mporpaMMHupyeMble YCTPOCTBa B aBTOMAaTHU3MPOBAHHBIX
cucreMax ympasieHus : ydeOHoe mocobue / . I'. Munaes, B. B. Camoiinenko, [I. I'. Ymkyp, 1. B.
®denopenko - Craponons : AITPYC Crapormosisckoro roc. arpapaoro yH-Tta, 2016. - 168 ¢. - ISBN 978-
5-9596-1222-1. - Tekcr : osnektponnbii // DbC "KoncyneTanT cryaeHTa' [cariT]. - URL :

https://www.studentlibrary.ru/book/ISBN9785959612221.html



http://www.iprbookshop.ru/5060.html
https://www.studentlibrary.ru/book/Misis_488.html
https://www.studentlibrary.ru/book/ISBN9789850622273.html
https://www.studentlibrary.ru/book/ISBN9785959612221.html

7. OueHoYHbIE CpecTBA

oSN~ WM E

7.1. Bonpocsl K aTTecTAlUAM
Bonpocs! k nepBoii pyoe:kHOM aTTecTANMA

OmnepaTopbl ¥ GYHKIIUH.
ApudmeTndeckne onepaTopsl.
OmnepaTopbl OUTOBOTO CIIBHTA.
Jlorudeckrie OUTOBBIE ONIEPATOPEI.
Omneparopsl BIOOpa U OrpaHUYEHHUS.
OrniepaTopbl CpaBHEHUSI.
Marematnueckue QyHKITUH.
CtpokoBbIe (GYHKIUH.

CranmapTHble GyHKIIMOHATBHBIC OJIOKH.

. Tanimepsl.

. Tpurrepsl.

. JIeTEKTOPBI UMITYJILCOB.

. Cuerumnku.

. Pacimmpennbie OnbmoTeyHble KOMIOHEHTHI.
. [ToOUTOBBIN JOCTYII K IIEIIBIM.

. I'mcrepesuc. IIoporosslii curanusarop.

. Orpann4eHre CKOPOCTH U3MEHEHMS CUTHAJIA.
. IHTEpnONIALMs 3aBUCUMOCTEH.

. duddepenumpoBanue. MaTerpupoBanue.

. [IN/I-peryisrop.

. Onpenenenne [1JIK.

. Bxoxsr-Berxoast ITJIK.

. Pexxum peanbHOro BpeMEHH.

. Orpannuenus Ha npumenenue [TJIK.

. Ycnosus padotsr [TJIK.

. UnTerpanus IUJIK B cuctemy ynpaBieHUs NpeanIpusTUEM.
. JIOCTYITHOCTB IPOTrpaMMHUPOBaHUS.

. IIporpammusrii [IJIK.

. PaGounii nuxi ITJIK.

. Bpems peakuuu [1JIK.

. Yerpoiictso TIK.

. CucteMHO€ U TIPUKJIATHOE IPOTPAMMHOE 0OECTICUEHHE.
. KoHTpOosb BpemeHu pabodero nukia.

. UactpymenTs! nporpammuposanus ITIK.

. Kommiekcor mpoektupoBarus MOK 61131-3.
. UnCcTpyMEHTHI KOoMILIEKCOB ITporpamMMmuposanus [TJIK.
. BctpoeHHble pe1akTophl.

. TeKkcToBbIE PEIAKTOPHI.

. I'padpuaeckue penakTopsl.

. CpencrBa oTnaaxy.

. CpencrtBa ynpaBieHUs IPOEKTOM.

. Kommniekc CoDeSys.

. Ctpoenue komruiekca CoDeSys

. THIIBI TaHHBIX.



Oopa3zen 0ustera Kk 1-0ii pyOekHO# aTTecTalluM.

T'PO3HEHCKUH I'OCYHAPCTBEHHbBIN HE®TAHON TEXHUYECKHUH YHUBEPCUTET

BUWIET Ne 1
1-1 pyOexHas aTTecTanus
JucuunnrHa MUKpONIPOLECCOPHBIE CPECTBA B 3JIEKTPONPUBOIAX U TEXHOIOIMUYECKUX KOMILIEKCaxX

Nuctutyr_sHepretuku  cnenuanbHocTh_AHIT cemectp 7

1. Apudmernueckue onepaTopsl.

2. Bpewms peaxkuun [1JIK.

VYTBEPXAIO:
« » 20 1. Houent lyxun B.B.

Bonpocs! ko BTOpoii py0e:KHO aTTecTANMN:

DneMEeHTapHBIEC TUITBI JAHHBIX.
[{enouncneHHbIE TUIIBL.

Jlornueckui TUIL.

JlercTBUTENbHBIC THUIIBI.

HHutepBan BpemeHu.

Bpewms cyTok u nara.

Crpoku.

Hepapxust 371eMEHTapHBIX TUIIOB.
[Tonp30BaTenbCKHUE TUTIBI JAHHBIX.

10. Maccussl.

11. Crpyktypsl.

12. Tlepeuncnenusi.

13. Orpannyenue nuana3oHa.

14. IlceBIOHUMBI TUIIOB.

15. Cneuuduka peanuzarmu THnoB aaHHbx CoDeSys.
16. Unentudukatopsl.

17. Pactipenienenuie naMsaTu NEPEMEHHBIX.
18. Ilpsimas aapecanus.

19. TlopaspsiaHas agpecanus.

20. IIpeoGpa3oBaHus TUIIOB.

21. ToHKOCTH BBIYHCIICHUIA.

22. Onpenenenre KOMIoHeHTa. OyHKITUH.
23. OnpeneneHre KoMNoHeHTa OyHKIIMOHATBHbIE OJIOKU
24. Onpenenenue komrnonenta [Iporpammer.
25. Kommonentsl B CoDeSys.

26. Ctpykrypa I10. 3amgaun.

27. Crpykrypa [10. Pecypc.

28. Ctpykrypa I10. Konduryparusi.

29. IIpobnema mporpammupoanust T1JIK.
30. TIJIK xak KOHEYHBII aBTOMAT.

31. CemeiicTBo sa3p1k0B MOK.
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32. SI3bik nuHeNHBIX nHCTpYKIUH (IL).

33. CrpykrypupoBanHblii Tekct (ST).

34. Penetinbie nuarpammsl (LD).

35. ®ynkunoHaNbHbIE 0710KOBEIe Muarpammel (FBD).
36. [TocnenoBarenbHbie PyHKIIMOHATBHBIE cXeMbI (SFC)

OoOpa3zen 0OuseTa Ko 2-0il pyOekHO# aTTecTaluM.

T'PO3HEHCKUMU FOCYAPCTBEHHBIH HE®TAHOH TEXHUYECKUH YHUBEPCUTET

BUJIET Ne 1
2-s1 pyOexxHasi aTTecTanusi
Juctumimaa MEKPOIPOIIECCOPHBIC CPEICTBA B DJIEKTPOIPUBOIAX M TEXHOJIOTHIESCKIX KOMILIEKCAaxX

Nuctutyr_sHepretuku  cnenuanbHocTh_AHIT cemectp 7

1. WHrepBan BpeMeHH.

2. Crpykrypa I10. Kondurypanus.

YTBEPXIAIO:
« » 20 T Jouent llyxun B.B.
7.2. JK3aMeHAMOHHbIE BOMPOCHI

JK3aMeHaAllMOHHbIe BONPOCHI M0 JUCHUILIMHe « MHUKpPONpoueccopHbie cpecTBA B
3J1eKTPONPHUBOAAX H TEXHOJTOTHYECKHX KOMILJIEKCAX»

OmnepaTopbl 1 GYHKIIUH.

Apudmerndeckue onepaTopsl.

OrniepaTopbl OUTOBOTO CIIBHTA.

Jlornueckue GUTOBBIE ONIEPATOPHI.
Omneparopsl BBIOOpa U OrpaHUYECHHUS.
OrnepaTopbl CpaBHEHUSI.

Marematnueckue QyHKITUH.

CrtpokoBbIe (GYHKIUH.

CranmapTHble GyHKIIMOHATBHBIC OJIOKH.

10. Taiimepsl.

11. Tpurrepsi.

12. JleTeKTOpBI UMITYJIBCOB.

13. Cueruuku.

14. Pacuiupennbie 61OIMOTEYHbIE KOMIOHEHTHI.
15. TIoGUTOBBII TOCTYII K TIEITBIM.

16. T'ucrepesuc. [ToporoBelif curnaausarop.

17. OrpannyeHue CKOPOCTH U3MEHEHUS CUTHAJIA.
18. HTepnonsuus 3aBUCUMOCTEH.

19. Tuddepenunpoanue. uterpupoBanue.
20. ITN A-perynsarop.

©CoN>O~wWNE
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21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51l
52.
53.
54.
55.
56.
S7.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.

Onpenenenne [TJIK.

Bxoxapr-Berxoasl ITJIK.

Pexxum peanbHOTO BpeMEHH.

Orpannuenus Ha npumenenue [TJIK.
VYcenosus padotsr [TJIK.

Wurerpanus IJIK B cucreMy ynpaBiieHUs: IPEIIPUSITHEM.
JlocTyImHOCTE TpOrpaMMHUPOBaHUSI.
IIporpammusrii IIK.

Pabounit muxi [TJIK.

Bpewms peaxun TIK.

VYcerpoiictso TTJIK.

CucreMHOE U MIPHUKIIATHOE TPOTPAMMHOE O0ecTieueHue.
KonTponb Bpemenu pabouero 1ukia.
WHucTpymenTsl nporpamMmmuposanus [1JIK.
Kowmmiekcsr mpoektupoBanus MOK 61131-3.
WNHcTpyMenTsl KoMIuiekcoB nnporpammuposanus TJIK.
BcTpoeHnHbie pe1akTophl.

TexcToBbIE PEIaKTOPHI.

['papuaeckue penakTopsl.

Cpencrsa OTJIaIKH.

Cpencrsa ynpaBieHUs] TPOESKTOM.

Kommnekc CoDeSys.

Ctpoenue kommiekca CoDeSys

Tune! faHHBIX.

DJIeMEHTapHbIE TUIIBI JaHHBIX.
LemouncneHHbIe TUIIBI.

Jlornueckwii Tum.

JleliCTBUTEIIbHBIC TUIIHI.

WNHTtepBan BpeMeHH.

Bpewms cyrok u nara.

Ctpoku.

Hepapxust 3neMeHTapHBIX TUIIOB.
[Tonb30oBaTenbCKUe TUIBI JAHHBIX.

Maccussl.

CTpyKTypHI.

[lepeuncienus.

OrpanuueHue nuana3oHa.

IlceBIOHMMEBI THIIOB.

Cnenuduka peanuzanuu TUoB 1aHHbIX CoDeSys.
Wnentudukatopsl.

Pacnipenenenne namMsaTi nepeMEHHBIX.
[Ipssimas agpecanusi.

[Topaspsianas agpecanusi.

[IpeobpazoBanus THIIOB.

TOHKOCTH BBIYHCIICHUN.

Ornpenenenne KOMNoHeHTa. OyHKINH.
Onpenenenne komnoHeHTa OyHKIIMOHAIBHBIE OJIOKH
Onpenenenne komnonenta [IporpaMmal.
Komnonentst B CoDeSys.

Crpyxkrypa [10. 3agauu.

Crpykrypa I10. Pecypc.

Crpyxrypa [10. Konduryparus.
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73. IIpo6nema nporpammupoBanus [TJIK.

74. T1JIK kak KOHEYHBIN aBTOMAT.

75. CemeiictBo s13p1k0B MOK.

76. s3Ik TMHEHHBIX HHCTPYKIMA (IL).

77. CtpykrypupoBanHbiii TekcT (ST).

78. Peneitubie quarpammsl (LD).

79. ®yHk1moHanbHbIe O10KOBBIE qUarpamMmbl (FBD).
80. [TocnenoBarenbHble PyHKIMOHANBHBIE cXeMbl (SFC)

Oo0pazen Ousera K 3K3aMeHy.

T'PO3HEHCKUMU FOCYAPCTBEHHBIH HE®TAHOH TEXHUYECKUH YHUBEPCUTET

BWIET Ne 1
Jucnummaa MUKpOIIPOLECCOPHBIE CPEJICTBA B DJIEKTPONPUBOAAX M TEXHOIOTHYECKUX KOMIUIEKCAX

Nuctutyr_sHepretuku  cnenuanbHocTh_AHIT cemectp

1. HWHrepBan BpeMeHH.

2. Crpykrypa I10. Konduryparusi.

YTBEPX/IAIO:
« » 20 T 3aB. kadpenpoii ATIII
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7.3. Tekymuii KOHTPOJIb
O6pa3zer mabopaTopHOi paboOTHI
N3yyeHue TeXHHYECKHX XapaKTEePUCTHK U OCHOB MPOrPaMMHPOBaHHUs Npeodpa3zoBaTeis
yacrorsl [TYB

3aganue

1. Co3znate KOMMYTAIIMOHHYIO HpoOrpamMmy Ui TPUHIUNHAATBHON
ANEKTPUUYECKON CXeMbI paboThI ofHON ouepenu AYP
2. Coznate Buzyanm3aruio padbotsr AYP.

3. TloaroToBUTH OTUET MO IUIAHY:

o 11eJIh paOOTHI;

o ornucanue npuHIuIa padboTel AUP 1 31eKTpUUIECcKOi CXEMBI;

o OIMCaHuE BU3yJIU3aIUH. brox  cxema. Anroputm MOCTPOEHUS
BU3YyaJIM3alluH;

o BBIBOBI.

13



7.4. Onrcanue noka3aresei U KpUTEprUeB OLIEHUBAHNS KOMIIETEHIIMI Ha pa3IMYHBIX dTanax UX (OPMUPOBAHUS, ONIMCAHUE LIKAJIbI OLICHUBAHUSL.

Taoauna 8
IInannpyemMsle pe3yJibTAThl 0CBOCHHUS Kpurepuu oneHuBanus pe3y/ibTaToB 00yyeHusl HaumenoBanue
KOMIIETEHU MU menee 41 6aj1;10B 41-60 6a108B 61-80 6a1;10B 81-100 6a.10B OLIEHOYHOT' 0
(Hey10BJIETBOPUTEJIBHO) (Y10BJIETBOPUTEJIbHO) (xopoo) (oT1M4HO) cpeacTBa

OIIK-1. Cioco6eH ocymecTBISITh TOUCK, 00pabOTKY M aHAIU3 WH(OPMAIIMK U3 Pa3IMYHBIX HCTOYHUKOB U TIPEICTABIIATH €€ B TpeOyeMoM (popmare ¢
UCTIOJIb30BaHUEM WH(OPMAIIMOHHBIX, KOMITBIOTEPHBIX M CETEBBIX TEXHOJIOTHH.

3namo:

- OCHOGHblE  NPOZPAMMHBIE — CpeOCcmsa,

npeoHasHayueHHble ona paspabomku CdhopmupoBaHHbIe, HO C

nPocpAMMHO20 0OecheyeHUss KOHMPONEPOs; cozmepIKalue (opumposarbie
OparMeHTapHbIC 3HAHUS HemnoxnHble 3HaHUS CHCTEMaTHYECKUE

—  apxumexmypy cO8peMeHHbIX OTZCJIbHBIE TPOGEIIBI SHAHIS

KOHMPOANEPO8 U  MUnogvle  NPUKIAOHbIE 3HAHUS

oubnuomeku  Npocpamm O PA3TUUHBIX

obnacmeil npUMeHeHUs.

Ymems:

—  paspabamuigams npozpammnoe VMeHus MONHbIE, CdpopMHpOBaHHBIC

obecneuenue KOHmMponiepos é YacTuyHble yMEHHS Henonnble ymenus JOIYCKAIOTCS yMeHHs

coomeemcmeuu ¢ 3a0aHHbIMU napamempam
U MexXHOo/102uUeCK0o20 npouecca.

HEOOJIbIINE OIIMOKH

Bnaoemu:

- HasvbIKamu obpabomxu u
unmepnpemayuy - pe3yibmamos  usmepenull,
XpaHeHusi NOJYYEeHHbIX MEXHUUEeCKUX OaHHbIX,
maxoice UCNONb3068AHUS Memooos
nepepabomxu ungopmayuu,

—  e1ademv COBPEMEHHOU APXUMEKMYpoll U
CXEeMOMEXHUKOU — KOHMPONLEPO8 C  Yeablo
paspabomxu cucmem yYnpaeieHus.

YacTuuHoE BlIaJcHHUE
HaBbIKaMU

Hecucremaruueckoe
MIPUMEHEHHUE HABBIKOB

B cucremaTnueckom
MPUMCHCHUN HABBIKOB
JIOITyCKAFOTCS TIPOOEITBI

Ycnemnoe u
CHCTEMATHYECKOE
MIpUMEHECHHE HABBIKOB

JlabopaTopnas
pabota
Bunetsi ¢
BOTIPOCAMU




8. OcoGenHocTH peanu3aluM AUCHUILUIMHBI VI MHBAJIUAOB U JIMI C OrPaHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbS.

JlJist ocyliecTBIICHUS IPOLIEAYP TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOYHON aTTeCTallun
o0Oy4aromuxcsi co3/1aHbl (OHIBI OLEHOYHBIX CpPEICTB, aJalTUPOBAaHHbIE [JIs WHBAIMIOB U JIHIl C
OTPaHUYEHHBIMH  BO3MOKHOCTSIMM ~ 3[I0POBbSI U TO3BOJISIIOIIUE  OLIEHUTHb JOCTH)KEHHE HMHU
3aIJIaHUPOBAHHBIX B OCHOBHOW 00pa3oBaTeNbHON MporpaMMe pe3yabTaTOB OOYYEeHHUS W YPOBEHB
c(OPMHPOBAHHOCTH BCEX KOMIICTCHLMH, 3asBJICHHBIX B oOpa3oBarenbHOM mporpamme. Popma
NPOBEJCHUS TEKyllell arTecTaluy Ui CTYACHTOB-MHBAJIMUJIOB YCTAaHABIMBACTCA C  Y4YETOM
WHIUBHUIYAIBHBIX TICUXO(PU3MUECKUX OCOOCHHOCTEH (YCTHO, MUChMEHHO Ha Oymare, MHUChbMEHHO Ha
KOMIbIOTEpe, B ¢GopMe TecTupoBaHus M T.1.). IIpu TecTupoBaHuu Ansi CIAOOBUISAIINX CTYACHTOB
UCTIONB3YIOTCSL (DOHJBI OIIEHOYHBIX CPEICTB C yYKpPYMHEHHBIM ImpudToM. Ha sk3amMeH mpuriamaercs
COTIPOBOXIAIONINH, KOTOpPBI  oOecreuynBaeT TEXHUYECKOE COMPOBOXKICHHWE CTyAeHTy. [lpum
HEOOXOIUMOCTHU CTYIEHTY-UHBATUAY MPEAOCTABISIETCS TONOJHUTEILHOE BpeMsl JAJisl MOATOTOBKH OTBETA
Ha ’K3aMeHe (uiu 3a4yere). OOyyaronecs ¢ OrpaHMYEeHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI M 00yJaroIuecs
WHBAJIHUIBI 00ECTICUNBAIOTCS MMEYATHBIMU U AJIEKTPOHHBIMU 00pa30BaTEIbHBIME pecypcaMu (TIPOTpaMMBl,
y4eOHbIEe TOCOOHS JJIsl CAMOCTOSITEFHOM PaboThI U T.11.) B OpMax, alallTUPOBAHHBIX K OTPAHUYCHUSIM HX
3JI0POBBS U BOCTIPUATHUS HHPOPMAIUH:

1) s MHBAJTUIOB M JIMII C OTPAaHUUYCHHBIMH BO3MOXKHOCTSIMU 3710POBbS M0 3PEHUIO0:

- IJIs1 CJIeNmbIX: 3aJaHMsl IJIsl BEITIOJTHEHHS HA CEMHUHApaX U MPaKTUYECKUX 3aHITHIX OPOPMITSIFOTCS
penbeHOo-ToueuHbIM pudTOM bpaiins nin B Bue 3J€KTPOHHOTO JOKYMEHTA, IOCTYITHOTO C IIOMOIIBIO
KOMIIBIOTEpA CO CHEUAIN3UPOBAHHBIM NIPOTPAMMHBIM 00€CTIEYeHHEM JJIsl CJIETIBIX, JTM00 3a4NTHIBAIOTCS
ACCHCTEHTOM; TUChbMEHHBIC 33aJJaHUs BBHIMIOJTHSIIOTCS HA Oymare penbeHO-ToUeHHBIM MmpudTOM bpaiins
WIK Ha KOMIBIOTEPE CO CIEHUATN3UPOBAHHBIM MPOTPAMMHBIM OOECTICUeHHUEM JUIsl CIICTBIX JH0O0
HAJMKTOBBIBAIOTCS ACCUCTEHTY; OOydYaloIMMCs JUIsl BBIMIOJIHEHUS 3aJaHusl TpU HEO0OXOIUMOCTU
MPEIOCTABIISAETCS KOMIUIEKT MUChbMEHHBIX MMPUHAIEKHOCTEH 1 Oymara Jij1sl micbMa peiabe(HO-TOUEUHBIM
mpudTom bpaiins, KOMIBIOTEP CO CHEUATM3UPOBAHHBIM ITPOTPAMMHBEIM 00ECTICUSHUEM TS CIICTIBIX;

- 1J1s1 cJIa0oBUASIIMX: oOecreunBaeTCs MHIMBUTyaTbHOE paBHOMEpPHOE ocBenieHrne He menee 300
JIIOKC; 00y4aroIMMCs 17151 BBIMTOJIHEHUS 3a/IJaHUS P HEOOXOAUMOCTH MPEIOCTABIISAETCS yBETUYNBAIOLIEe
YCTPOMCTBO; BO3MOXKHO TaK)K€ HCIIOJIb30BAHUE COOCTBEHHBIX YBEJIMYMBAIOLIUX YCTPOUCTB; 3aJaHUsl IS
BBITIOJTHEHUS 33IaHUN OPOPMIISFOTCS YBEITHUEHHBIM HIPUPTOM;

2) Ui MHBAJIUIOB U JIKII C OTPAaHUYCHHBIMU BO3MOYKHOCTSIMH 37I0POBbS MO CJIYXY:

- IUISl TJIyXHX M ¢J1a00c/blIamux: o0ecrneynBaeTcs Hallnyhe 3BYKOYCHIIMBAIOIIEH ammaparypbl
KOJUJIEKTUBHOTO MOJIb30BaHUS, npu HEO00X0UMOCTH oOyuaromumcs MPeIOCTaBIIAETCS
3BYKOYCHJIMBAIOINAsl ~ amnmapaTrypa WHIUBUIYaJbHOTO TIOJNB30BAaHUS; TPEIOCTABISIOTCS  YCIYTH

CYpOOILEPEBOTUNKA,
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- MJA  CJeNOrJyXHX JIONYyCKAaeTcs MPUCYTCTBUE ACCUCTEHTA, OKAa3bIBAIOIIETO  YCIYrd
TUdIOCYpIOTIEPEBOTUNKA (IOMUMO TPEOOBAHUH, BEITIOTHSAEMBIX COOTBETCTBEHHO JIJIS CTICTIBIX U TIYyXUX);

3) I JIUI ¢ TSOKEIBIMU HAPYIICHUSMH PEYH, TIIYXHX, CIA0OCIHBIIIAIIUNX JICKIIUA U CEMHUHAPHI,
MPOBOAMMBIE B YCTHOM (popme, MPOBOAATCS B MUCbMEHHOM opMe;

4) Ui MHBAJIHMJIOB M JIMIl C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS, HMEIOLUX HAPYIIIEHHSs
OMOPHO-ABUTATEeJILHOI0 aNIapara:

- I JUI C HApYLICHUSIMU ONOPHO-JABUTATENLHOIO arapaTa, HapyHIeHUSIMU JBUTaTEIbHBIX
GyHKIMI BEepXHUX KOHEUHOCTEW MM OTCYTCTBHEM BEPXHHUX KOHEUHOCTEW: MHCbMEHHBIE 3aJaHus
BBIMIOJHSIOTCS HAa KOMIIBIOTEpE CO CIEUHMATU3UPOBAHHBIM TMPOTPAMMHBIM OOECHEYeHHEM WU
HAIMKTOBBIBAIOTCS ACCUCTCHTY; BBIMOJIHEHHE 3a/JlaHUl (TECTOB, KOHTPOJBHBIX paboT), MPOBOAMMEIE B

MUChMEHHOU (hopMe, IPOBOAATCS B YCTHOM hopMe IMyTeM orpoca, 6ecebl ¢ 00ydaromumcst.
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9. YuedHOo-MeTOoAMUYECKOE U HH(POPMALIMOHHOE O0ecnieueHrue TUCIHIINHBI

9.1 JIuteparypa

1. ®enopos, 0. H. CnpaBounuk umxenepa no ACYTII. IIpoektupoBanue u pa3paboTka :
yaeOHo-tipakTuueckoe nocodue / FO. H. ®enopos. — Bomorna : Uadpa-Urxenepus, 2016. — 928 ¢. —
ISBN 978-5-9729-0019-0. — Tekcr : aneKkTpoHHBIN // DekTpoHHO-O0nbmnoTeunas cucrema IPR BOOKS
: [caiit]. — URL: http://www.iprbookshop.ru/5060.html

2. ®enopos, 0. H. [opsaok coznanus, Mmonepausanuu u conpoBoxxaenus ACYTIT / 1O. H.
®denopoB. — Mocksa : Uadpa-Urxkenepus, 2013. — 576 ¢. — ISBN 978-5-9729-0039-8. — Tekcr :
SJIEKTPOHHBIA //  DnekTpoHHO-OMOMMoTeunass cuctema I[PR BOOKS : [caiit] — URL:
http://www.iprbookshop.ru/13543.html

3. XuBpuH, M. B. IlporpammupoBanue IIJIK u npombinuenssle cetu. I[Iporpammuoe
obecrieueHne yMpaBIICHUS TEXHOJIOTHYECKUMHU Tporieccamu : j1abd. mpaktukym / M. B. Xuspun, C. B.
Hanunsuenko. - Mocksa : MUCuC, 2020. - 139 c. - Tekcr : anexkrponnsiii // ObC "KoncynbTanT cryaeHTa"

: [caitT]. - URL : https://www.studentlibrary.ru/book/Misis_488.html

4. Ilerpenko, 1O. H. IlporpamMHoOe ymnpaBieHHE TEXHOJOTMYECKUMH KOMIUIEKCAMHU B
sHepretuke : yued. mocodue / FO. H. Ilerpenko, C. O. HoBukos, A. A. ['onuapoB - MuHck : B mik. ,
2013. - 407 c. - ISBN 978-985-06-2227-3. - Tekcr : anexkrponnsbiii // ObC "Koncynprant crygeHTa :
[caiiT]. - URL : https://www.studentlibrary.ru/book/ISBN9789850622273.html

S. Munaes, W. I'. CBobomHo mporpaMmHupyeMble YCTPOCTBa B aBTOMAaTHU3MPOBAHHBIX
cucreMax ympasieHus : yueOHoe mocobue / W. I'. Munaes, B. B. Camoiinenxo, 1. I'. Ymkyp, U. B.
®denopenko - Craponons : AITPYC CraBpormosisckoro roc. arpapaoro yH-Tta, 2016. - 168 ¢. - ISBN 978-
5-9596-1222-1. - Tekct : snektponnbiii // OBC "KoncymbranTt crynenra" : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785959612221.html

9.2. MeToanyecKue yKa3aHusi JJIs1 00y4aroIMXcsi Mo ocBoeHu 0 qucuuminabl (Ilpunoskenue).

10. MaTepuajbHO-TeXHUYECKOE 00ecnevyeHue JUCHUTLINHBI
JucnuninHa oGecriedyeHa J1abopaTOPHBIMU CTEHAAMU U KOMIIBIOTEPHBIM KJIACCOM.

JlaGopaTopHbIe CTEH/IBI:

1. «Cucrema aBromaruueckoro ynpasienus OBEH (CAY-OBEH-HH)»

2 «Crenn Ha 6a3e nporpammupyemoro peie Siemens LOGO»

3. Crenn Ha 6a3e TexHudeckux cpencts apromaruzanuu OMRON;

4 Crenp Ha 6a3e MPOrpaMMHUPYEMOTO JIOTHYECKOT0 KOHTposiepa Siemens S7-1200;
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CocTaBuUTEIIb:

Houent kadenpst «ATIIIT » [ lyxun B.B/

COI'JTACOBAHO:

3aB. BBINYCKAIOIICH

Kad. «JEKTPOTEXHUKA U DJICKTPOTIPUBOI /P. A-M. Maromanos/

W.o. 3aBenytomero kadenpoii: «ATIIID» o /Xakumos 3.J1./
e

Hupextop 1YMP /MaromaeBa M.A./
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Ipunosxcenue

MeTtoauyeckue yKkazaHus 110 0CBOCHHMIO TUCHHUILIMHBI « MUKpoONpoleccCOpHbIE CPeACTBA B
3JIeKTPONPUBOAAX M TEXHOJOTHYECKHUX KOMILJIEKCAX»

1. Meroauyeckue yka3aHusl AJsi O0y4alOIIUXCA MO IVIAHHPOBAHWIO M OPraHU3aLMHU
BpeMeHH, He00OX0AMMOr0 /ISl 0CBOCHHS JHCIUIIIHHBI.

M3yuenne peKOMEHIyeTcsi HayaTh ¢ O3HAaKOMJIEHHUS ¢ paboueil mporpamMMmoil JUCHUIUIMHEL, €€
CTPYKTYPOW W cCoJepKaHUEM pa3aesioB (Mojyiiei), (GOHIOM OIEHOYHBIX CPEJCTB, O3HAKOMHUTHCS C
y4e0HO-METOINYECKUM 1 HH(POPMAIIMOHHBIM 00€CTIEYCHHEM TUCITUTUINHEIL.

JucuumimHa «MHKpoOnponeccopHbie CPeACTBA B JIEKTPONPHBOAAX M TEXHOJOTMYECKHX
KOMILIEKCAaX» COCTOUT U3 [ CBSI3aHHBIX MEXKIY COOO0I0 pa3/ienoB, 00eCIeUnBalOIUX [OCIeI0BATEIbHOE
U3y4EeHHE MaTepuaa.

OOyuenne mno gucuuiuiiHe «MHKpONpoOLeccOpHble CpeacTBa B JJIEKTPONPUBOIAX M
TeXHOJOTHYEeCKMX KOMILIEKCAX)» OCYLIECTBISIETCS B CIEAYIOIMUX opMax:

1. AynuropHble 3aHSTH (JIEKIIUH, Ta00OPaTOPHBIE 3aHATHU).

2. CamocrostenbHass paboTa CTyAeHTa (TMOATOTOBKA K JIGKIMSAM, JIAOOPATOPHBIM 3aHATHSM,
tectaM/pedeparam/nokiagam/, 1 UHIM (opMaM MHUCbMEHHBIX PAa0OT, BBIMOJTHEHUE aHAIHM3a KEWCOB,
WH/IMBUyalIbHAS KOHCYJBTAIMA C TIPETOAABATEIIEM).

3. NnTepakTuBHBIE (OPMBI IPOBEICHUS 3aHATHH (KOJUIOKBUYM, JICKIUS-TUCKYCCHS, TPYIIIIOBOE
penieHue keiica u ap. Gopmei).

VY4eOHbIil MaTepuan CTPYKTYpUPOBaH M U3y4YeHUE JUCLUUIUIMHBI TPOU3BOAMUTCS B TEMATUYECKOM
nocseoBarenbHOCTH. Kaxkaomy 1abopaTopHOMY 3aHATHIO U CAMOCTOSATENILHOMY M3Y4YEHHUIO MaTepHhaja
IPEIIECTBYET JIEKIUs 10 AaHHOW Teme. O0ydaromuecss caMOCTOATEIbHO MPOBOJAT MPEIBAPUTEIBHYIO
HOATOTOBKY K 3aHATHUIO, IPHHUMAIOT aKTUBHOE M TBOPUYECKOE y4dacTHE B OOCYKICHHH TEOPETHYECKHX
BOIIPOCOB, pa3dope MpOOJEMHBIX CUTYallMii M TOUCKOB MyTel WX pemeHus. MHorue mnpooiemsl,
u3ydaeMble B Kypce, HOCST JUCKYCCHOHHBIH XapakTep, YTO HpEAIoiaracT MHTEPAKTUBHBIN XapakTep
NPOBEICHUS 3aHATUN HA KOHKPETHBIX MpUMepax.

Onucanue Mocie0BaTeIbHOCTH JEHCTBHUI 00YJIarOIIeroCs:
[Ipy wu3yyeHun Kypca clieAyeT BHUMATEIBHO CIylIaTh M KOHCHEKTHPOBATh MaTepual,
W3JIaraeMblil Ha ayJUTOPHBIX 3aHATHUX. /{151 €ro NOHMMaHUs U Ka4eCTBEHHOTO YCBOEHHUSI PEKOMEHIYETCS

CIEeAyroLIas MOCIEI0BATEIIbHOCTD JEUCTBUM:

1. [Tocne okoHYaHUs y4eOHBIX 3aHATUH AJIS 3aKpeIUIeHUs] MaTepHuasa pocMOTPETh U 001yMaTh
TEKCT JICKIIUH, TPOCIYIIAaHHOHN CerofHs, pa3oopaTh paccMoTpeHHble mpumMeps! (10 — 15 munyr).

2. Ilpy DOArOTOBKE K JIEKIIMM CIEAYIOIIEro JAHS IMOBTOPUTH TEKCT MPEAbIAYLIEH JIEKLHUH,
MOAyMaTh O TOM, Kakast MOXeT ObITh cieaytomas tema (10 - 15 munyT).

3. B Teuenue Henmenu BHIOpaTh BpeMs JTsl pabOTHI € TUTEpaTypoid B Oubnroreke (1o lyacy).

4. Ilpu moAroToBKe K 1a00paTOPHOMY 3aHATHIO HOBTOPUTH OCHOBHBIE TOHATHS 110 TEME, U3YUYUTh
npuMepsl. Pemas KOHKPETHYIO CUTYyaluIo, - IPEIBAPUTEIBHO NOHATh, KAKOW TEOPETUYECKUI MaTepHal
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HY’KHO HCIT0JIb30BaTh. HameTnTsh mitan pemenns, nonpo0oBaTh Ha €T0 OCHOBE PEIIUTH | - 2 MpaKTH4ecKue
cutyanuu (J1ab. paboThl).

2. Meroanyeckue yKazaHus 1o padore o0y4aommxcsi BO BpeMsi IPOBeACHUS JIeKIMI.

Jlexuu 1atoT 00y4yaromyUMCs CUCTEMaTH3UPOBAHHbIE 3HAHUSA 110 AUCIUILIMHE, KOHIEHTPUPYIOT
MX BHUMaHUE Ha HanboJiee CI0KHBIX U BXKHBIX BOIIpocax. JIeKIun 00bIMHO M3/1araloTcst B TPAAUIHOHHOM
WIN B IPOOJIEMHOM cTuiie. J{Jsi CTy1eHTOB B OOJIBIIMHCTBE CiIydaeB B mpobieMHoM ctuiie. [IpobiaemHbIit
CTHJIb TTO3BOJISIET CTUMYJIMPOBATh aKTUBHYIO ITO3HABATEIBHYIO AEATEILHOCTH O0yJarONIIXCs M X HHTEpeC
K JUCLHUIUIMHE, (OPMUPOBATH TBOPUYECKOE MBIIIICHUE, aKTUBU3UPOBATh BHUMAaHUE 00YUYaIONINXCS ITyTeM
HOCTaHOBKH MPOOJIEMHBIX BOIIPOCOB, MTOOIIPSTH TUCKYCCHIO.

Bo Bpems JEKIMOHHBIX 3aHATHH pPEKOMEHIYETCS BECTH KOHCHEKTHPOBAHUE Y4eOHOTO
MaTepuaia, oopaniatb BHUMaHue Ha (POPMYIMPOBKU U KATETOPUH, PACKPHIBAIOIIHNE CYTh TOTO UM MHOTO
SIBJIIEHUS, WJIH IIPOLIECCOB, BHIBOJIBI M IPAKTUYECKUE PEKOMEHIALINH.

KoHcnekt nekiuu sydiie moApasfensTh Ha MYHKTBL, cOONIOfas KpacHYI0 CTpPOKY. DTOMY B
00JbIION cTerneHn OyayT crocoOCTBOBATH BOIMPOCH! IIaHA JIEKIIHUU, TPEVIOKEHHbBIE MPENoIaBaTeNsIM.
Crenyer oOpamaTh BHUMaHHE Ha aKI[CHTHI, BBIBOJIbI, KOTOPBIE JIEIAET MIPEroiaBaTellb, OTMedas Hanboee
Ba)KHBIE MOMEHTHI B JIEKIIMOHHOM MaTrepuaie 3aMe4aHUusIMU

«BAXKHO», «XOpOILIO 3alOMHUTB» M T.II. MOXHO J€laTh 3TO U C INOMOIIBIO Pa3HOLBETHBIX
MapKepOB WIH PyYEK, [IOJYEPKUBAsI TEPMUHBI U OIIPEIACIICHUS.

[enecoobpa3Ho pa3paboTrarh COOCTBEHHYIO CHCTEMY COKpallleHWH, abOpeBHaTyp ¥ CHMBOJIOB.
OpnHako npu JanpHeimel paboTe ¢ KOHCIIEKTOM CHMBOJIBI JIYUIIE€ 3aMEHUTh OOBIYHBIMU CIIOBAMH JIJIS
OBICTPOTO 3pUTEIBHOIO BOCIPUATHUS TEKCTA.

PaGoTtas Hax KOHCHEKTOM JIEKIMH, HEOOXOIUMO HCHOJIb30BaTh HE TOJBKO OCHOBHYIO
JUTEpaTypy, HO U Ty JIUTEPATypy, KOTOPYIO JONOJHHUTEIBHO PEKOMEHIOBAN MpemnojaBareib. MIMeHHO
Takas Cepbe3Has, KpONOTiIuBass paboTa C JIEKLMOHHBIM MaTepHaJoM MO3BOJMT TINTyOOKO OBIIAlETh
TEOPETUYECKUM MATEPHATIOM.

TemaTuka nexuuii naercsa B pabodeid mporpaMme JUCHUTUINHBL.

3. MeroauyecKkue yKazaHus 00y4aromUMCs M0 MOAT0TOBKE K JIa00OPATOPHBIM 3aHATHSIM.

Ha naGopaTOpHBIX 3aHATHUSX NMPHUBETCTBYETCS aKTUBHOE ydyacTHe B OOCYXJAEHUU KOHKPETHBIX
CUTYallUid, CIOCOOHOCTh HAa OCHOBE MOJYYEHHBIX 3HAHUM HAXOIUTh HanOosee 3((EeKTUBHBIC PEIICHHS
IIOCTaBJIEHHBIX MPOOJEM, yMeThb HAaXOIUTh TIOJIE3HBII JOMOJHUTENBHBIA MaTepual IO TeMaTHKe
71a00paTOPHBIX 3aHATHIA.

CryneHTy peKOMEHyeTCsl CIeyolas cXemMa MoJArOTOBKH K 1JaOOpaTOPHOMY 3aHATHIO:

1. O3HakoMJieHHE C IUIAaHOM JIAOOPATOPHBIX 3aHATHS, KOTOPBIA OTpa)KaeT CoJep KaHue
MPEII0KEHHON TEMBI;

2. [IpopaboTaTh KOHCTIEKT JEKIIUI;

3. [IpounTaTh OCHOBHYIO U JOMOJHUTENIBbHYIO JINTEPATYPY.
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B nporiecce moaroToBku K 1a00paTOpHBIM 3aHITHSIM, HEOOX0IUMO 00paTUTh 0c000€ BHUMaHUE
Ha CaMOCTOSITENIbHOE U3yYCHHE PEKOMEHI0BAHHOW IuTepaTyphl. [Ipu Bceil moIHOTe KOHCTIEKTUPOBAHHUS
JEeKIMM B HEH HEBO3MOXKHO H3JIOKHUTh BECh MaTepuall M3-3a JUMHUTA ayAUTOpPHBIX 4acoB. [loaromy
caMoCTOsITeNIbHas pabdoTa ¢ yueOHHUKaMH, YUeOHBIMH ITOCOOMSIMH, HAyYHOM, CIIPAaBOYHOM JIUTEPATypOH,
MaTepuajaMM INepuHoAuueckux us3naHuil u MHTepHera sBnsiercs Hambosnee 3(P(HEKTUBHBIM METOJIOM
NOJTyYEHHUsI JTOTIONIHUTENBHBIX 3HAHUH, MO3BOJISET 3HAYMTEIBHO aKTHBU3MPOBAThH IMPOIECC OBJIAJIECHUS
nHpopmaren, crnocoOcTByeT Oosee TiIyOOKOMY YCBOGHHUIO HM3y4aeMOro Marepuaia, (opMUPYET Y
CTYZICHTOB OTHOIICHHE K KOHKPETHOU npobiieme. Bce HOBbIE MOHATHS N0 U3y4aeMOi TeMe He0OX0AUMO
BBIYYUTh HAU3YCTh U BHECTH B INIOCCAPU, KOTOPBIH 11€1€CO00pa3HO BECTH C CaMOI0 Hayajla U3y4eHUs

Kypca;
4. OTBETUTH Ha BOIPOCHI IJIaHA JTA0OPATOPHOTO 3aHATHS;
5. BRIMOJIHUTE JOMAIITHEE 3aJ1aHuE;
6. [IpopaboTaTh TECTOBBIC 3a/TaHUS U 33a4H;
7. Ilpu 3arpynHeHHsIX CPOPMYIUPOBATH BOMPOCH! K MPEIOAaBATEINIO.

Pesynbrat Takoi paboThl 10JIKEH MPOSIBUTHCS B CIOCOOHOCTHU CTYJEHTa CBOOOIHO OTBETHTH Ha
TEOPETUYECKHE BOTIPOCHI, BBICTYIIATh U Y4aCTBOBATh B KOJUIEKTUBHOM OOCY>KICHUHU BOIIPOCOB U3y4aeMOi
TEMbl, [IPABUIBHO BBIIOJIHATH J1a0OpaTOpHbIE 3aJaHUs M MHBIC 3aJaHMs, KOTOpbIe NAIOTCS B (OHIE
OLICHOYHBIX CPEICTB JUCIUIUINHBI.

3. MeroguyecKkue yKa3aHusi 00y4aroUUMCs M0 OPraHU3aUNH CAMOCTOSATEILHOM padoThl.

Ilenp opraHu3anuu CaMOCTOSITENBHONM paboThl Mo AucuuIiMHe «Teopus aBTOMAaTHYECKOTO
yIpaBJICHUS» - 3TO YIIyOJIeHHue M pacHIMpeHHe 3HaHUU B 00jacTu (hyHIAMEHTaJIbHBIX HCCIECIOBAHUM;
dbopMupoBaHNE HAaBbIKA U MHTEPECA K CaMOCTOATEIHHON MO3HABATENIbHOM J1€ATEIbHOCTH.

CaMocrosiTenpHast paboTa 00yJaroIIMXCsl SBISETCS BAKHEHIIIMM BHIOM OCBOCHHSI COJCPIKAHUS
JTUCIUIUIMHBL, TIOATOTOBKH K JIAOOPAaTOPHBIM 3aHATHIM U K KOHTPOJIbHOM pabote. Crofa ke OTHOCSTCA U
CaMOCTOATECIIBHOC yFJIY6J'I€HHOG HU3YUCHUC TCM IOUCHUIIJINHBI. CaMocTosTenbHast pa60Ta npeaAcCTaBsACT
co00il TMOCTOSHHO JEHCTBYIOLIYIO CHUCTEMY, OCHOBY 0OOpa3oBaTelbHOTO TIpollecca U HOCHUT
UCCIIEIOBATEIbCKUI XapakTep, YTO MOCIYXKUT B OYyIyIeM OCHOBAHHMEM JUIsl HAIMCAHUS BBITYCKHOM
KBaJIM(DUKALIMOHHOM paboThl, MPAKTHYECKOTO MPUMEHEHUS MOTYyYCHHBIX 3HAHUM.

Opranu3anus caMOCTOSATENbHOM paboThl 00YJaIOIUXCS OPUEHTUPYETCS Ha aKTUBHBIE METObBI
OBJIAJICHUSI  3HAHMSIMH, pa3BUTHE TBOPYECKUX CHOCOOHOCTEH, Mepexol OT MOTOYHOro K
UH/IMBUYaJIM3UPOBAHHOMY O00YYEHUIO, C YUETOM NOTPEOHOCTEH U BO3MOKHOCTEN JINYHOCTH.

[IpaBuibHasgs opraHu3anusi CaMOCTOATEIbHBIX Y4YEOHBIX 3aHATUH, HMX CHCTEMaTUYHOCTb,
nesiecoo0pasHoe IIaHUPOBaHUE pabovYero BpEMEHH TMO3BOJISAET CTYJACHTaM pa3BUBAaTh YMEHUS U HABBIKH
B YCBOEHHUH U CUCTEMAaTHU3allMK TPUOOpETaeMbIX 3HaAHHM, 00eCIIeunBaTh BHICOKHI YPOBEHb YCIIEBAEMOCTH
B TIEpUOJ] 00YUEHUSs, TOJIyYUTh HABBIKHU MOBBIIICHUS TPOPECCHOHATBHOTO YPOBHSI.

[lonrotoBka K a00paTOpPHBIM 3aHATHUAM BKJIIOYAET, KpOME MPOpadOTKM KOHCIEKTa U
MpE3CHTAlMN JICKIUH, IOHUCK JIUTCPATYPhI (HO PCKOMCHIAOBAHHBIM CIIUCKaAM H CaMOCTOHTeHBHO),
MOJFOTOBKY 3arOTOBOK JUISl BBICTYIUIEHHMH MO BOIPOCAM, BHIHOCUMBIM ISl OOCYXACHUS 10 KOHKPETHOM
Teme. Takue 3aroToBKU MOI'yT BKJIKOYAaTb IUTATHI, (baKTBI, COIIOCTABJICHUC PA3JIMYHBIX HO3PII.[HI>1,
cobctBeHHbIe MBICTH. Ecnu mpobiema 3anHTEepecoBaia 00ydaroImerocsi, OH MOXET MOJATOTOBUTH pedepar
U BBICTYIIUTH C HUM Ha MPAKTUYECKOM 3aHATHH. [Ipu MoAroToBke K KOHTPOJIBHON paboTe 00ydaromuics
JIOJDKEH TIOBTOPATH MPOMICHHBI MaTEpHAl B CTPOTOM COOTBETCTBUH C YIECOHOM MPOTpaMMOi, UCTIONB3YS
KOHCIIEKT JICKIIMH M JIUTEepaTypy, peKOMEHJOBaHHYIO mpenozasareneM. [Ipu HeoOXOqUMOCTH MOKHO
00paTUThCs 3a KOHCYJIbTallMel 1 METOAMYECKOM MOMOIIBIO K MPENo1aBaTeio.

CaMocTosiTenpHast paboTa peaan3yeTcs:
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— HETOCPEICTBEHHO B MPOIIecce ayTUTOPHBIX 3aHATUH - Ha JIEKIHX, JTJa0OpAaTOPHBIX 3aHATHUSX;

— B KOHTaKTe C MpEerojaBaTeleM BHE PAMOK PACHUCAHHS - Ha KOHCYIbTAIUSAX 1O y4eOHBIM
BOIPOCaM, B XOJI€ TBOPYECKHUX KOHTAKTOB, MPH JIMKBUAALUUU 3a0JDKEHHOCTEH, MpPU BBINOIHEHUU
WHAWBUIYAIbHBIX 3aJIaHUH U T.1.

— B OubimoTteke, 1oMa, Ha Kadeape MpH BHIMOTHEHUN 00YyJarONUMCs YICOHBIX U MTPAKTUUECKHUX
3a/ad.

Buast CPC u kpuTepuu orieHoK

(o 6amnpHO-periTuaroBol cucreMe [ THTY, CPC onenuBaercs B 15 6amioB)

1. Pedepar

2. Hoxmang

3. Y4yactue B MEpONpUATHUSIX

Tembl I CcaMOCTOATENHHOW pabOThI MPOMHCAHBI B pabodeld mporpamMme IUCIUTIINHEL.
D¢ GEeKTUBHBIM  CPEJICTBOM OCYIIECTBICHUS] OOYYalOIIMMCS CaMOCTOSTEIbHOW pabOThl  SBISETCS
AJIEKTPOHHASI HHPOPMAITMOHHO-00pa3oBaTelbHas Cpela YHUBEPCUTETA, KOTOpast 00eCIieunBaeT JOCTYII K
y4eOHBIM IJIaHaM, pabOYUM TpOorpaMmaM JUCHHUTIINH (MOAYJEH), TPAKTHUK, K MU3JaHUSM DJICKTPOHHBIX
OMOTMOTEYHBIX CHCTEM.
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