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PaGouast mporpamma coctaBsieHa Ha ocHoe ®I'OC BO mo HampaBieHHIO MOATOTOBKH
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JIner perueTpaly M3MeHeHUH W J0TIO THeHUH

Ne Paznen PIIJ] Kpatkoe Jlara, Tloamuce 3aB.
/' (MojtyJist) cofiepsKaHHE H3MEHCHHS No Kadeapon
/ TOTIOJTHEHHST MPOTOKOJIA
3aceaHusI
Kadepel

1 | 8. YuebHo- AxTyaimsanus y4ebHo- 3.09.2019 C/j,’:‘/,:ﬁ
METOJIHUYECKOE U METO/IHYECKOro U Nel —
HHPOpMAIHOHHOE | HH(POPMATHOHHOTO
obecrneueHne obecrieueHHsI
JIACITUILTHHBI JIACITUTLTAHBI
(Mozyust)

2 | 8. YueGHo- AxTyasmzanus y4ebHo- 3.09.2020 @,ﬁj?
METO/IMYECKOE H METO/IHUECKOTO H Nel e,
HHPOPMAIIHOHHOE | HH(POPMAIIHOHHOTO
obecrieucHue obecrieueHust
JIACITHTLTHHBI JIACITHTLTAHBI

(MoOyJIsT)




1 Ilean ocBOEeHMSI AUCHHUILJINHDBI

[Mensimu ocBoeHust aucuuIuiHbl «lIporpammupyemble MPOMBIIUIEHHBIE KOHTPOJLIEPHI»
SBIISIOTCS pa3BUTHE Yy CTYICHTOB JIMYHOCTHBIX KayecTB, a Takxe (QopMUpoBaHUE
npoeCCHOHATIBHBIX KOMIIETCHIIMH B COOTBETCTBHHM C TpeboBanusimu PI'OC  BO 1o
HarpasieHuto 13.03.02 «3neKTpodHepreTKa U AJACKTPOTEXHHUKAY/ PO « IJIESKTPOIPUBO.T U
aBTOMATHKa».

3amauu JUCHUIUIMHBI — YCBOGHUE CTY/ICHTaMU:

- OCHOBHBIX IPUHLUIIOB IOCTPOEHUS, METOJUK IPOEKTUPOBAHUS MUKPOIIPOLIECCOPHBIX
CUCTEM YIPaBIIEHUS 3JIEKTPONPUBOIAMHU Ha Oa3e MPOrpaMMHUPYEMbIX KOHTPOJIEPOB;

- TEOPEeTHMYECKMX M IPAKTUYECKUX HABBIKOB IMPOrPaMMHUpPOBAaHUS U  HAJIAAKU
IPOrpaMMHUPYEMBIX KOHTPOJUIEPOB CUCTEM aBTOMATU3UPOBAHHOTO JJIEKTPONPUBOAA U
TEXHOJOTMYECKUX KOMIUIEKCOB HAa X OCHOBE.

2 MecTo AUCHMIUIMHBI B CTPYKType 00pa3oBaTe/ibHOW NMPOrpaMMbl NMOATOTOBKHU
0akajaBpa

Hucuunmuua  bB1.B.JIB.05.01  «lIporpammupyemMble MOpPOMBIIUIEHHBIE  KOHTPOJUIEPHI»
M3y4aeTcs Ha 5 Kypce, BXOJUT B BapUATUBHYIO YacTh 0a30Boro 0Joka 1 JUCHMILIMH 10 BBIOOpPY
00pa3oBaTeNbHOI MPOTrpaMMBl.

Jnis w3ydeHuss NUCHMIUIMHBI HEOOXOAMMBI 3HAHHs, CQOPMHPOBAHHBIE B pe3yJbTaTe
W3YYEHUS OCHOBHBIX TOJOXEHUH CIEIYIOIMX IUCHUIUIMH: Anredpa JOTUKH U OCHOBBI
JUCKPETHON TeXHUKH; CxeMoTexHuKa; Teopus aBTOMAaTUYECKOrO YIpaBIeHUs; DIEKTPUUYECKUE
Y JIEKTPOHHBIE anmnaparsl; CHI0Bast 3JIEKTPOHUKA; DJIEMEHTBI CUCTEM aBTOMAaTHKHU.

3nanus (yMEHUs, BJIAJCHUSN), MOJTyYEHHbIE npu U3Y4EHUH JUCLUIUINHBI
«[IporpammupyemMblie POMBIIUIEHHBIE KOHTPOJIEP» OyIyT HEOOXOIUMBI IPU BBITOJIHEHUU
BBIIYCKHOM KBaJTU(UKALMOHHON pabOTHI.

3. Komnerenuun ody4arouierocsi, popMupyemMbie B pe3yibTaTe 0CBOCHHUS
AUCHUILUINHBI (MOYJIs) M IJIAHMPYeMble pe3yJbTaThbl 00y4eHust

B pesymprare ocBoeHMs auciMIUIMHBL  «IIporpammupyemsble  NPOMBIIIJICHHBIE
KOHTPOJUIEPH» 00YydaroLuiics JoKeH 001a1aTh CAeIyIOIUMI KOMIETEHIUAMU:

CrpyKTypHBII
JJIEMEHT [Inanupyemble pe3yabTaThl O0yUeHHS
KOMIETEHIIUH

Kon u conep:xxanne komnerenmuu: K-8 crmocoOHOCTEIO HCITOIB30BATh TEXHHUECKUE
Cpe/ICTBa JIJIsl U3BMEPEHUS M KOHTPOJISI OCHOBHBIX MMAPAMETPOB TEXHOJOTUYECKOTO Mpoliecca

3HaTh: OCHOBHbBIE TIOHATHSL, OTIPEIEIEHUS, XapaKTEPUCTUKHU U KJIaCCU(UKALINIO
MIPOrpaMMHUPYEMBIX KOHTPOJIEPOB, COCTaB MOJYJIEeH, HHTEpdeiic, I3bIKN
[IPOrpaMMHUPOBAHUS.

MeTtob1 TpeoOpa3oBaHus U MPOrPaMMHUPOBAHUS JTOTHUYECKUX CXEM U
AJITOPUTMBI IIPOrPAMMUPOBAHUS TUIIOBBIX TUHAMUYECKUX 3BEHBEB.
[TpuHIMIIBI TOCTPOEHUS, CIOCOOBI OPraHU3alMU U POTPaMMHUPOBAHUS
JIOKaJIbHBIX KOMIIBIOTEPHBIX CETEH.

YMmeTs: [IpoekTupoBaTh U MPOrpaMMUPOBATH JOKAJIbHbBIE CUCTEMBI YIIPABICHUS
ANIEKTPONPUBOJIOB U TEXHOJIOTHUECKUX KOMIUIEKCOB Ha 0aze




CTpyKTypHBIi

JIEMEHT [Tnanupyemblie pe3yabTaTbl 00ydeHUs
KOMIIETEHIINH
POrPaMMHUPYEMBIX KOHTPOJIJIEPOB.
HccnenoBaTh CUCTEMBI YIIPABICHUS HJIEKTPOIPUBOIOB U TEXHOJIOTHYECKUX
KOMILJIEKCOB Ha 0a3e mporpaMMHUpPyeMbIX KOHTPOJUIEPOB.
[TpuMeHATH 0JIy4eHHbIE 3HAHUS B IPO(PECCUOHANBHOM e TEIbHOCTH.
Bnagers: MeToiaMu TEOPETHUECKUX U SKCIIEPUMEHTABHBIX UCCIIECI0BaHUH,

IIPOrpaMMUPOBAHUS JIOKAJIBHBIX CPEJICTB YIPABICHUS IEKTPOIIPUBOIOB U
TEXHOJIOTHYECKUX KOMIUIEKCOB Ha 06a3e MporpaMMHUPYEMBIX KOHTPOJUIEPOB.

Meronamu OUCKA U YCTPAaHEHUs] HEUCIIPABHOCTEHN anapaTHOW 4acTH U
IIPOrPaMMHOT0 00€CIIeUeHHs JIOKAJIbHBIX CPEJCTB YIPaBICHUS
ANEKTPONPUBOJIOB U TEXHOJIOIMUECKUX KOMIUIEKCOB Ha 0ase
IIPOrpaMMUPYEMBIX KOHTPOJIJIEPOB.

Crniocobamu coBepIIeHCTBOBaHHS MPO(GECCHOHATLHBIX 3HAHUN H YMEHUH
IIyTeM MCI0JIb30BaHMsI HH(OPMAILIMOHHON CpeJibl.

4. CTpykTypa M cojep:kaHue JucuuniuHbl «IIporpamMmmupyeMsbie mpoMblIllIEeHHbIE

KOHTPOJLIEPbI»
OO61mas TpyA0eMKOCTh AUCHHUIIIMHBI COCTABIISET: 4 3a4eTHBIX eqUHUIIbI 144 aka. dyaca, B TOM
0% (03) (S
— 13 akaza. yacoB:
— 12 akaj. 4acos ;

— 1 akaj. yac;

—127,1 akaz. 4acos;

- 3,9 akan. gaca.

— KOHTaKTHas paboTa
—ayauTopHas pabora
—BHeayAuTOpHast paboTa

— caMocCTosiTeNbHas paboTa
- IOJITOTOBKA K 3a4eTy

AynuropHast =
KOHTaKTHast | & § E
pabora = 2 ®opma Tekymero | I =
Pasnen/ Tema g (B akaj. yacax) E 5 Bun ) KOHTPOJIsI EE =
> & £| cCaMOCTONITEJbHOH | yCHeBaeMOCTH U .22
AUCHHUILTHHBI & . S = N SEEI
=l e x| FR|E& padoTsbl NMPOMEKYTOYHOM 5= E
= SE|EE S = aTTecTaluu = © Z
ARG 5 %
=S| E8| 28| YE 2
2,
Paspen 1. AnnapaTHbie 5
cpezacTBa
IPOTrPpaMMHUPYEMBIX
koHTposuiepos (I11K).
1.1. Beegenne: I[1IK B 1 1 30 |BsInonHenue 3ammra TIK-8 -
cucreMax 7ma0opaTOpHBIX paboT |1ab0paTOPHBIX 3yH
ABTOMATH3MPOBAHHBIX Pemenue 3anau pabot
3JIEKTPONPUBOJIOB.
OCHOBHBIE TIOHSTHSI,
OTIpeIeIeHUs,
XapaKTEPUCTUKHU U
knaccugukarms [TK.
1.2. Crpyxkrypa 1] 22 30 |BsbimonHenue 3ammra K-8 -
POrPaMMHUPYEMBIX 71abopaToOpHBIX paboT |1abopaTOPHBIX 3yH
KOHTpoJuiepoB. [Ipunmmn Pemenne 3amau pabor
MOCTPOCHHUSI, HA3HAYCHHUE,




Pasnen/ rema
AHCHHIITHHBI

Kype

AyautopHasi
KOHTAKTHasl
padora
(B akaj. yacax)

JIEKIAH
Jagopar.
3aHATHA

NpaKTHY.
3aHATHA

CamocrosiTesibHast
pa6orta (B akaj. yacax)

Bun
CaMOCTOSITEIbHOM
padoThI

®opma Tekylero
KOHTPOJIA
ycreBaeMoOCTH H
NPOMEKYTOYHOM
aTTecTaluu

Koa u ctpykTypHBbIii
3J1€eMEeHT
KOMIIeTEeHHH

KiaccuuKaIus,
TEXHUYECKHUE
XapaKTEPUCTHKH MOTyJICH
LCHTPAIBHBIX,
KOMMYHHUKAIMOHHBIX
MPOLIECCOPOB;
(YHKIHMOHATIBHBIX,
CHTHAJIbHBIX MOJIYJICH.

Hroro no pasneny

2| 312

60

Pasnen 2. CpencrtBa u
OCHOBBI IIPOTPaMMHOTO
obecrieueHus
KOHTPOJLIEPOB.

2.1. IloHsTHE IPOEKTA,
CTPYKTYpa IPOEKTa,
OCHOBHEBIE CPEJICTBA
yIpaBIEHUS IPOEKTaMH.
OCHOBBI peNeitHON JOTHKH.
S13BIK IPOrpaMMUPOBAHHUS
penetinoit noruku LAD,
OCHOBHBIC MTOHATHS U
OTIpeZIeTIeHUsI S3bIKa.
DreMeHTapHbIE JOTUUECKHE
onepanuu peiaerHon
noruku. IIpuHnumnel
nmpeoOpa3oBaHus U
COCTAaBJICHUS PEIECIHBIX
cxeM. S3bIk
nporpammupoBanus STL.
Peanuszanus joruyeckux
orepanuii Ha s3pike STL.
[onsTHE akKyMynsaTOpa
nporeccopa, MPHUHIHIIBI
paboTHI ¢ aKKYMYJISITOPOM.
SI3BIK TPOrpaMMHUPOBAHUS
(yHKIIMOHAJIBHBIX OJIOKOB
(FB). TTporpammupoBanue
THUTIOBBIX KOMOMHAIIMOHHBIX
(memmudparopos,
MYJIBTHIUIEKCOPOB,
KOMITapaTopoB M T.1.) |
MOCJIE0BATENIBHOCTHBIX
(TpuUrrepoB, CUE€TUHKOB,
TaliMepoB, PErUCTPOB U T.1.)
ycTpoiicTB. Onepanuu
BbIJIeTIeHUs (PpPOHTA, Cpe3a,

2| 212

30

BrimosHeHnue
nabopaTopHBIX paboT
Pemenue 3amau

3ammra
J1a00PaTOPHBIX
pabot

K-8 -
3yH

2.2. Opranuzanus
CHCTEMHBIX IIIHH.
OpraHu3anus JOKaJIbHBIX
BBIYUCIIMTEIIbHBIX CETCH:
cTaHAapTHBIE HHTEpDENCh
(RS232, RS485(482);

37,1

Brimonuenue
71ab0paTOPHBIX padoT
Pewenue 3anay

3amura
J1a00PaTOPHBIX
pabor

K-8 -
3YH




AyautopHasi =
KOHTaKTHas | % § E
]
padora z= = ®opMa TeKylero é B
=g ==}
Pasnen/ Tema Q (B akaja. yacax) g = Bun 3 KOHTPOJIA ; = 2
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OCHOBHBIE OTIPE/IENICHNS,
TEXHHUYECKHE
XapaKTEePUCTUKH, CTaHAAPTHI
cereit CAN bus, Prof-bus,
Ethernet;
MpOTpaMMHPOBAHHUE
UHTEPPEHCHBIX U
KOMMYHHKaIMOHHBIX
MOJYJIEH.
Hroro no pa3zeny 41 3/2 67,1
HUroro mo kypcy 6 | 6/4 127,1

5. O6pa3oBare/ibHbIE TEXHOJIOTHHU

JUis peanu3anuu OpPEJyCMOTPEHHBIX  BHJIOB  y4eOHOH  paboThl B KauyecTBe
0o0pa3oBaTeNbHbIX TEXHOJOTMH B  MpenojaBaHuu  JuciuIuiHbl  «IIporpammupyemsie
IIPOMBIIUICHHBIE  KOHTPOJUIEPBD»  MCIOJNB3YKOTCS ~ TPAJULUUMOHHA1 WU MOAYJIBHO -
KOMIIETEHTHOCTHas TexHojoruu.  Ilepenaua HeEOOXOAMMBIX  TEOPETMYECKMX 3HAHUHW U
(opMHpOBaHHE OCHOBHBIX MpejacTaBieHuil Mo Kypcy «OCHOBBI MUKPOIPOLIECCOPHONU TEXHUKHU
IPOUCXOIUT C HCIOIb30BAaHUEM MYJIbTUMEIUNHOTO oOopynoBaHus. Jlekuuu mnpoxoasT B
TPaJUIMOHHON (opMe u B ¢opme JeKuui-koHcynbTanuii. Ha jekuusx — KOHCYyJIbTalusx
M3JI0)KEHHWE HOBOIO MaTepHalla COINPOBOXAAETCA IOCTAaHOBKOM BOIPOCOB M AMCKYCCHEH B
IIOUCKaX OTBETOB Ha 3TH Bompochl. CamocTosiTenbHas paboTa CTUMYIHUPYET CTYIEHTOB B
mporecce IMOATOTOBKH JOMAIIHMX 3aJaHHUM, NTPU PELICHNUH 3a/1a4 Ha MPAKTUYECKUX 3aHATHSIX,
IpY NOATOTOBKE K KOHTPOJIBHBIM pab0oTaM M UTOTOBOM aTTeCTaIUH.

6. YueOHO-MeTOAMYECKOE 00ecTieYeHre CAMOCTOSITeJIbHOI PadoThI CTY1eHTOB

BHueaynuropHas camocTosiTenbHast paboTa CTY/I€HTOB OCYIECTBIISIETCS B BU/IE€ UTCHHS
¢ MpopabOTKON MaTepuaia ¢ KOHCYJIbTAIMsIMH TpenojaBares U 0(QOpMIICHUS BBITOJTHEHHBIX
71a00paTOPHBIX PaboT, ¢ MPOPAOOTKONM OCHOBHBIX BOIPOCOB K JTAOOPAaTOPHBIM paboTaM.

7. KOHTpOJIbHBIE BONIPOCHI IIPH H3YYEHHH OCHOBHBIX MOJYJIeH Kypca.

Moayas 1. O0mme BONPOCHl OPraHU3allMd MHUKpPONpoleccopoB, MUKpo IBM u
NPOrpaMMHPYEMBbIX KOHTPOJLIEPOB.

Beenenne. Pons MII cpencts B cuctemax aBTOMaTU3MPOBAHHBIX JIEKTPOIIPUBO/IOB.

OcHoOBHbIE OIpe/ieTIeHHs], XapaKTePUCTUKHU U KJIacCU(UKALIUS MUKPOIIPOILIECCOPOB.

ApPXUTEKTYpa OJHOKPHCTAIBHOTO MUKpOIpoleccopa. ApupMETUKO-IOTHYecKHii 010K, 010K
PErucTpoB OOIIET0 HA3HAUYEHHUS, CXeMa CHHXPOHM3AINH U YIIPaBICHHUS.

Cucrema mnamsTH MHKponpoueccopoB. Knaccudukanus U OCHOBHBIE XapaKTEPUCTHKH
3allOMUHAIONIMX YCTPOMCTB. OpraHusanus CTaTUYECKUX M AWHAMMYECKHX 3allOMHUHAIOMIMX




YCTPOMCTB. Opranu3zanus IIOCTOSIHHBIX OJIHOKpPaTHO MIPOTPAMMHUPYEMBIX u
NepenporpaMMHUPyEMbIX 3aTIOMUHAIOIIUX YCTPOMCTB.

Wutepdeiic mukpomnponeccopusix cucreM (MIIC). OcHoBuble ¢yHKIMH uHTEpdeiica.
CnocoObl  oOmena pnaHHbIMH Mexay MII W BHEIHUMHU YCTpOHCTBaMHU:  MPOrPaMMHO-
yhpaBiseMasl Iepenava, OPUMOM AOCTYN K MaMATH, CUCTeMa mpepbiBanuil. MHTepdeiicHbie
koMrnoHeHTsl MIIC.

Cxembl OpMHUPOBAHUS JIOKAIBHBIX IIUH JaHHBIX, aJipeca M YIPABJICHUS M CBS3H C BHEIIHUMHU
YCTpOMCTBaMU.
KonTpoJbHbIe BOonpockl

1. B uem cocTout ocHOBHOE oTinuue Mukponpoieccopa(MII) ot mukpo 9BM ?

2. B uem cocTouT 0OCHOBHOE oTiiMyue MUKpo IBM oT nporpammupyemMoro Koutposuiepa ?

3. Kakue ocHOBHbICE TIOKazaTequ paboThl xapakrepusytor MII kak s1eMeHT
BBIYUCIIUTEIILHOTO YCTpOHcTBA ?

4. Kakue OCHOBHBIE MTOKa3zaTean padoThl xapakTepusytoT MII kak 0onblIyt0 HHTErpaIbHYIO
MUKpocxemy ?

5. Kakue ocHOBHbIE OJIOKM BXOAST B COCTaB OAHOKpUcTanbHoro MII ?

6. Kakoe Ha3HAaYCHHE UMEET PETHCTP MPU3HAKOB ((h1aros) ?

7. Kakuie ocHOBHbIE ()YHKIIMH BBITIONHSAET HHTEpGEiC ?

8. HazoBute ocHOBHBIE cnocoObl oOMeHa wuH(popMmammeidr Mexay MII u BHemHHMH
yCTpOHCTBAMH ?

9. HazoBuTe OCHOBHBIE CLIOCOOBI aJIpecaliuy JaHHbIX ?

Moayas 2. IlporpammupoBaHMe  MHKponpoueccopoB, muxkpo IBM wu
NPOrpaMMHPYEMBbIX KOHTPOJLIEPOB.
Cucrema kxomana Mukpompoueccopa. Kmaccuduxamus ctpyktyp U ¢GopMaTbl  KOMaH[.
Crioco6bl  aapecannu JaHHbIX. KoMmaHabl nepechUlKH, OOpaOOTKM JaHHBIX, IEPEXOJ0B,
ynpasieHus: nporpaMMmoii. IloHsiTue o A3bIKe MpOrpaMMHUpPOBaHUsS, CIOCOOBI MPEJCTABICHUS
JaHHBIX B OBM.  AJuIropuTMBl BBINOJIHEHMS NPOCTBIX LMKIOBBIX MPOTpaMM M IPOrpaMMm
apupMeTHuuecKor 00pabOTKHM MaCCUBOB JIAHHBIX.

KonTpoJibHbIe Bonpockl

1. Ha kakue rpynmnsl 1o (yHKIIMOHAJIBHBIM TPHU3HAKaM MOAPA3/ENAIOTCS BCE KOMAaHbI
MIT?

2. HazoBHTE OCHOBHBIE KOMaH/bl IEPECHUIKH JAHHBIX ?

3. HazoBuTe 0CHOBHBIE KOMaHAbl OOPAOOTKH JTaHHBIX ?

4. HazoBHUTE OCHOBHBIE KOMaH/bl IEPEXOIOB ?

5. Yro Takoe A3bIK IPOrpaMMHUPOBaHHUS ?

6. Kakue s13pIKM IporpaMMHpOBaHUS SIBJISIFOTCS IPOCTEUILUMU ?

7. Kakue ocHOBHbBIE CTIOCOOBI MPECTABIICHUS JaHHBIX 7

Moayab 3. IlpuMeHeHHe MHKpoONpouUeccopoB, MUKpo IBM u mporpamMmupyemMbIX
KOHTPOJLJICPOB B CHCTEMAaX AaBTOMATH3HPOBAHHOIO 3JIEKTPONPUBOAA M TEXHOJOIrHYeCKUX
KOMILJIEKCAX.

Mukpo OBM kak perymsitop B CHUCTEME aBTOMAaTU3MPOBAHHOIO 3JIEKTPOIPHUBOJA.
Apxurekrypa MII BbIUHMCIMTENBHOTO YCTPOMCTBA AN YOPABIEHUS 3JIEKTPOIPUBOIOM.
BBOA-BBIBOJ HENpEpHIBHBIX M JAMCKPETHBIX (JIOTMYECKMX) CHTHAJIOB IOCTOSHHOTO H

MIEPEMEHHOTO  TOKa. CBa3p MII ¢ THUNOBBIMM JaTYMKAMU KOOPAWHAT  JIBUKEHUS
anekTponpuBoja. [TousTre o nuppoBEIX QHITb-
Tpax. TuNoBbIE QJIrOPUTMBI pEATH3ANNU  HHTETPUPYIONIETO, nudepeHIpyIoNIETo,

ArICpuoaUICCKOro 3BCHLECB. Peaﬂmaum{ HEJIMHEHHBIX 3BCHBCB. HpI/IHI_[I/IHbI MMOCTPOCHUA
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U (POBBIX

Cnoy

TUPUCTOPHBIMU

npeoOpa3oBaTeNsIMU. Anroputm paboThI

MHKpOHpOHCCCOpHOﬁ CUCTEMBI IIOAYNMHCHHOI'O PETYJIUPOBaHUA ABUTATCIIA IIOCTOAHHOI'O TOKA.

KoHTpoJibHBIE BOIPOCHI

1. Kakoe ocHoBHoe Ha3zHaueHue [I13Y B coctaBe mukpo 9BM ?

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

3. Kakue OCHOBHbBIE BapuaHThl NPUMEHEHHUs MUKpPO DBM B cuctemax aBTOMAaTHYECKOIrO
YIPABJICHUS 3JIEKTPONPUBOIAMHU ?

4. C noMoUIpl0 KakKuX YCTPOMCTB CBsizaHa MUKPO DBM C 31€KTpONprUBOIOM TMOCTOSSHHOTO

ToKa ?

5. Yro Takoe mudpoBoit puibTp ?
6. [TpuHIMIT TOCTPOCHUS aITOPUTMA IPOTPAMMHUPOBAHUS HHTETPUPYIOIIETO 3BEHA ?

7. IlpuHIMIT TOCTPOCHUS AJITOPUTMa MPOrpaMMHUpOBaHus auddepeHIupyolero 3seHa ?
8. IIpHHIUIT TOCTPOCHUST AITOPUTMA MPOTPAMMHUPOBAHUS ANIEPHOAMISCKOTO 3BCHA ?

9. IlpuHIUN MOCTPOCHUS

ajropurmMa

pabotet MIIC ympaBneHus 371€KTPONPUBOJOM

MMOCTOAHHOI'O TOKA C MIOAYMHCHHBIM PETryJIMPOBAHUCM KOOPAHUHAT ?
10. Yto mpuHHMAIOT 3a WHTEepBajl AUCKpeTHocTH BblumciaeHuit B MIIC ympaBnenus
AJIEKTPOIPUBOJIOM ?

7 O1ieHOYHbIE cpeacrea AJid MpoBEACHUSA HpOMe)l(yTO‘lHOﬁ aTrrecranmum

a) [lnanupyemble pe3yJbTaTbl 00yUeHHMs] H OLIEHOYHbIE CPeACTBA IS IPOBeeHHs POMEKYTOYHOM

aTTecTallUu:
CTpyKTypHBI
it 3MeMeHT [Tmanupyemsle pe3yabTaThl
Or11eHOYHBIE CPECTBA
KOMIIETEHIIU o0yueHus
u

IIK-8 crmocoOHOCTRIO HCIIOIB30BaTh TEXHUUECKUE CPEIICTBA IS U3MEPEHUSI 1 KOHTPOJISI OCHOBHBIX MMapaMETPOB
TEXHOJIOTHYECKOTO MpoIiecca

3namo OCHOBHBIE TIOHSATHA, Teopernuyeckue BONPOCHI
onpeneneHus, xapakrepuctuku | Beenenue. Pons MII cpenctB B cuctemMax aBTOMAaTU3MPOBAHHBIX
U KJacCU(pUKALNIO 3IEKTPONPUBO/IOB.
MPOTPaMMHUPYEMBIX OcHoBHBIE oTIpeZieTIeHus, XapaKTePUCTUKH "
KOHTPOJUIEPOB, COCTAaB MOAYyJIeH, | Kiaccu(puKanus MUKPOIIPOIIECCOPOB.
uHTep(eic, I3bIKH ApxuTexTypa OJTHOKPHCTAIBHOTO MHKPOIIpOLeccopa.
MPOTPaMMHPOBAHUSL. Apudmernko-iorndeckuii 06710k, OJOK perucTpoB  0OIIETO
Mertob! mpeoOpazoBaHus 1 Ha3HA4YEHUs], CXeMa CHHXPOHM3AINH 1 yIIPABICHUS.
MPOTPaMMHUPOBAHUS JTOTHIECKUX Cucrema mamsiTH MHKpomnpoueccopoB. Kiaccupukanus wu
CXEM U aJITOPUTMBI OCHOBHBIC XapaKTCPUCTHUKU 3aIIOMHHAOIIUX yCTpOﬁCTB.
IIpOTrpaMMHUPOBAHNSA TUITIOBBIX OpFaHI/ISaHI/IH CTaTHYCCKUX W AUHAMHWYCCKUX 3alIOMHUHAIOLIINX
JUHAMHNYCCKHUX 3BCHBCB. yCTpOﬁCTB. OpraHmaumI IIOCTOSTHHBIX OAHOKpAaTHO
IIpuHMns HOCTpOEHUS, MPOrpaMMHUPYEMBIX U TEPENPOrPaMMHUPYEMBIX 3aIIOMUHAIOIINAX
CHIOCOOBI OpTaHU3AINH U YCTPOHCTB.
IIPOrpaMMUPOBAHUS JIOKAIBHBIX
KOMITBIOTEPHBIX CETeH.

Ymemns IIpoextuposats u KoHnTpoabHbIe BONPOCHI

MPOTrPaMMHUPOBATH JIOKAIBHBIE
CHCTEMBI yIpaBJICHUS
JJEKTPOIPUBOIOB U
TEXHOJIOTUYECKUX KOMIIJIEKCOB
Ha 0a3e mporpaMMHUpPyeMBbIX
KOHTPOJUIEPOB.

1. B 4eM COCTOUT
Mmukpornpoueccopa(MII) ot mukpo 9BM ?

2. B uem coctour OCHOBHOE oTimuue Mukpo OBM ot
IIPOrpaMMHpPYEMOro KOHTposaepa ?

3. Kakue ocCHOBHBIE NOKazarenu padOTHl XapaKTEepU3YIOT
MIT kak 371eMEHT BEIYHCIUTEILHOTO YCTPOHCTRA ?

OCHOBHO€ OTJINYHC




CTpyKTypHBI

il 2IIeMeHT [Tnanupyemsble pe3yabTaThl
O1eHOYHBIE CPECTBA
KOMITETEHIIN o0y4eHus
u
HccnenoBaTh CHCTEMEI 4. Kakue OCHOBHBIE NOKa3aTelnd pPabOTHl XapaKTEepU3YIOT
YIPaBJICHUs AJIEKTPONIPUBOOB U | MII kak GOJBILIYI0 HHTErpAIbHYI0 MUKPOCXEMY ?
TEXHOJIOTUYECKHX KOMILJIEKCOB 5. Kakme ocHOBHBIE OJOKM BXOJIT B  COCTaB
Ha 0a3e MporpaMMHPyEMBIX onHOKpHcTansHOTro MII ?
KOHTPOJIIEPOB. 6. Kakoe Ha3HaueHNE UMEET PETHCTP MPU3HAKOB ((haaros) ?
IIpumeHATh NONYUYEHHbIE 3HAHUS 7. Kakne ocHOBHBIC (YHKITUH BBHITIONHACT HHTEepdeiic ?
B IpOeCCHOHATBHOM 8. HazoBure OoCHOBHBIE CTIOCOOBI OOMeHa HH(MOpMarmen
JIeSATENBHOCTH. Mexry MII v BHEITHIMH yCTpOHCTBaMH ?
9. Ha3oBuTe OCHOBHBIE CIIOCOOBI aipecaliii JAHHBIX 7

Bnaoemw MeTonaMu TEOpETUYECKUX U
9KCIIEPUMEHTAIBHBIX
HCCJIeIOBAHUM,

MPOrpaMMUPOBAHUS JIOKAJIBHBIX
CpPE/ICTB yIpaBICHUS
DJIEKTPONPUBOOB U
TCXHOJIOTHYCCKHNX KOMIIJICKCOB
Ha 0a3e NporpaMMHUPyeMBbIX
KOHTPOJUIEPOB.

Meromamu oUCKa 1
yCTpaHeHHUs] HEUCTIPaBHOCTEH
anmnapaTHOH YacTH U
HPOrPaMMHOT0 00eceYeHHs
JIOKaJBbHBIX CPEICTB yIPaBICHUS
DJIEKTPONIPUBOOB U
TCXHOJIOTHYCCKHUX KOMIIJICKCOB
Ha 6a3e MporpaMMHPyEMBIX
KOHTPOJIIEPOB.

Criocobamu
COBEPIICHCTBOBAHUS
npodecCHOHANBHBIX 3HAHUH H
YMEHHUI yTeM UCIIOIb30BaHHs
MH(DOPMALMOHHOW CPEHBL.

IIpakTHyeckue 3axaHus

Paspabotarts:

-uaTep(etic Mukpomponeccopusix cucreM (MIIC). OcHoBHBIC
¢yaxunn nHTepdetica. CiocoOs 0OMeHa JaHHBIMU MexXay MII
BHEITHUMH  YCTPOWCTBAMHU: MIPOTPaMMHO-YTIpaBIIsieMast
mepenada, INPHUMOHN JOCTYN K MaMSTH, CHCTEMa INpEpHIBaHUIL.
Untepodeiicapie kommoHeHTH MIIC.

- cxeMbl (OpPMHUPOBaHMs JIOKAIBHBIX LIMH JAHHBIX, axpeca U
YIpaBJICHUsI ¥ CBSI3U C BHEIIHUMHU YCTPOHCTBAMH.

6) HOpﬂHOK MnmpoBeIeHUsA l'[pOMe)KyTO‘lHOﬁ aTTeCTAllMi, MMOKA3aTEJIN U KPUTCPUHU OLICHUBAHUA:

I[J'ISI MMOATOTOBKH K 3a4YCTy CTYACHT HOJIKCH OCBOWUTBH BCC U3y4YaCMBbIC TEMbI, B TOM
YHUCJIC 1 OTBEACHHBIC IJII CAMOCTOATCIIBHOI'O U3YUCHU .

Kpurepun onenku:

— Ha OLEHKY «3a4TeH0» — OOydJaloluiicsi T[OKa3bIBa€T BBICOKUH YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHLIUH, T.€ CTYACHT JOJDKEH II0Ka3aTh BBICOKMHA YpPOBEHb
3HaHUW HE TOJIbKO Ha YPOBHE BOCHPOM3BEACHUS M OOBSICHEHHMs HHPOpPMAHUH, HO U
VUHTEJUICKTYaJIbHBIE HABBIKM PEIIECHUsA 3aJay, HAaxXO)XKICHHUsS YHUKAIBHBIX OTBETOB K
npo0yieMaM, OLIEHKH U BBIHECEHUS KPUTHUYECKHUX CYXKICHHUIA;

— Ha OLIEHKY «He3a4TeHO0» — Pe3yJbTaT 00y4eHUs HE JOCTUTHYT, CTYJIEHT HE MOXKET

IMMOKa3aTb 3HAHUSA Ha YPOBHEC BOCIIPOU3BCACHUA U 0OBsICHEHUS I/IH(bOpMaI_[I/II/I, HEC MOXCT
MOKa3aTb MHTCJUICKTYAJIbHBIC HABBIKU PCIICHU ITPOCTHIX 3a1a4.
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8. YueOHO-MeTOIMYecKoe U HHPOPMaIMOHHOE o0ecneyeHre THCIUIIIMHbI
a) OcHoBHAas JuTEpaTypa

1. Aanpees, C. M. AnmapartHsie cpeicTBa M MPOrpaMMHOE 00ECTIeYeHNE TPOMBIIUICHHBIX
koHTpoiepoB SIMATIC S7 : yuebnoe nmocodue / C. M. Aunpees, M. 0. Psa6uukos, E. C.
Psibuukora ; MI'TVY. - Marautoropck : [MI'TVY], 2017. - 231 c. : w1, cxeMsl, Tad1., rpad. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3447.pdf&show=dcatalogues/1/1514
278/3447.pdf&view=true (mara obparenus: 29.07.2020). - MakpooObekT. - Tekcr :
anekTpoHHbIH. - ISBN 978-5-9967-0940-3. - MeeTcst edaTHBIH aHAJIOT.

2. IIporpamMmmupyembie KOHTpOJUIEphl: yueoHoe mocodue / UrnateeB B. B., Kobepcu U. C.,
Crupugonos O. b. - Pocros-na-/lony: M3natensctBo FODY, 2016. - 137 c. - ISBN 978-5-9275-
1976-7. - Tekct : anextponnsbiit. - URL: https://znanium.com/catalog/product/989934 (nmara
obparmenusi: 29.07.2020). — Pexxum ocTyma: 1mo moamucke..

0) lonoiHUTeILHAS JIUTEPATypa

1.Apxumnos, M. B. [IpoMblieHHbIe pOOOTHI: yIpaBIeHUE MAHUITYJIAIIMOHHBIMH pOOOTaMH
: yuebHoe nmocodbue 1y By30B / M. B. Apxunos, M. B. Bapranos, P. C. Mumenko. — 2-e u3.,
ucnp. u gon. — Mocksa : U3natensctBo FOpaiit, 2020. — 170 c. — (Boiciiee o6pazoBanue). —
ISBN 978-5-534-11992-3. — Tekcrt : anekrponnsiii // DBC FOpaiit [caiit]. — URL:
https://urait.ru/bcode/446646 (nara ooparmenus: 29.07.2020).

2.MyxuHa, E. FO. CucreMsl ynpapiieHUs: TEXHOJIOTHYECKUMU IIPOLECCAMU U
nH(pOpMalMOHHBIE TEXHONOTUH : yuyeOHoe nocodue / E. KO. Myxuna, A. P. bornapesa ; MI'TV.
- Maruutoropck : MI'TVY, 2014. - 1 anektpos. ont. guck (CD-ROM). - 3ari. ¢ TuTyi. sKpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1156.pdf&show=dcatalogues/1/1121
183/1156.pdf&view=true (mara obpamenus: 29.07.2020). - MakpooObeKT. - TeKCT :
AIIEKTPOHHBIN. - CBeneHus poctymnHbl Takke Ha CD-ROM.

3.Pga6unkoB, M. 0. [IporpammupoBaHie MUKPOIPOIIECCOPHBIX KOHTPOJIEPOB HA S3BIKAX
BBICOKOT'O ypOBHSI yuebnoe nocobue / M. 10. Psa6unkos ; MI'TY. - Marauroropck, 2014. - 98
c. HIL., auarp., CXEMBI, TalII. - URL.:
https: //maqtu informsystema.ru/uploader/fileUpload?name=726.pdf&show=dcatalogues/1/11131
71/726.pdf&view=true (mata oOpamenus: 29.07.2020). - Makpoobbekr. - Tekcr
atekTpoHHbIH. - ISBN 978-5-9967-0460-6. - IMeeTcst edaTHBIH aHAIOT

4.YupaBieHue dIeKTPOTEXHHIECKUMH KOMILIeKcaMu Ha 0aze koHTposuiepoB B&R: pabora
¢ mporpaMMHBIM obecniedeHrneM Automation Studio u Automation Runtime [D1exTpoHHBI
pecypc] : yuebnoe nocooue / E. H. Ummetses, /1. B. Huctsakos, A. H. ITanos u ap. ; MI'TV. -
[2-e u3a., moaror. mo mey. u3a. 2016 r.]. - Marautoropck : MI'TY, 2018. - 1 351eKTpoH. OmT.
auck (CD-ROM). - 3aru. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3623.pdf&show=dcatalogues/1/1524
638/3623.pdf&view=true (mara obparmienus: 29.07.2020). - MakpooObekT. - Tekcr :
anekTpoHHBIN. - ISBN 978-5-9967-1092-8. - Ceenenust moctymasl Takxke Ha CD-ROM.

5.XuBpuH, M. B. AnmmapaTHoe 1 IporpaMMHOe 00ecrieueHue YIpaBiIeHUs
TEXHOJIOTUIECKAMHU TIpolieccaMu. Pa3iesnsl: ABTOMaTH3MPOBAHHBIE CUCTEMBI YIIPABICHUS
npennpustreM. [I[puMeHeHne ceTeil BO B3phIBOONACHBIX 30HAX. AMIapaTHBIE U MPOTPAMMHBIE
Cpe/ICcTBa MPOrPaMMHUPYEMBIX KOHTPOJUIEPOB : yueOHO-MeToaudeckoe nocooue / M. B. XuspuH.
— Mocksa : MUCHUC, 2015. — 95 c. — Tekcr : aneKkTpoHHbI // JIaHb : 3JeKTpOHHO-
oubnmmoreunas cucrema. — URL: https://e.lanbook.com/book/116790 (nara obparienus:
29.07.2020). — Pesxum octyna: Jyist aBTOPH3. MOJIH30BATEIICH.

6. [umos, O. B. IlporpamMupyemMble KOHTPOJUIEPHI B CHUCTEMax MNPOMBIIUICHHON

aBToMaTu3anmu : yuyeOHuk / O. B. IllumoB. — Mocksa : UHOPA-M, 2020. — 365 c. —
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https://magtu.informsystema.ru/uploader/fileUpload?name=3447.pdf&show=dcatalogues/1/1514278/3447.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3447.pdf&show=dcatalogues/1/1514278/3447.pdf&view=true
https://znanium.com/catalog/product/989934
https://urait.ru/bcode/446646
https://magtu.informsystema.ru/uploader/fileUpload?name=1156.pdf&show=dcatalogues/1/1121183/1156.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1156.pdf&show=dcatalogues/1/1121183/1156.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=726.pdf&show=dcatalogues/1/1113171/726.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=726.pdf&show=dcatalogues/1/1113171/726.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3623.pdf&show=dcatalogues/1/1524638/3623.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3623.pdf&show=dcatalogues/1/1524638/3623.pdf&view=true
https://e.lanbook.com/book/116790

(Beicuiee obpa3oBanue: bakanaBpuar). — Www.dx.doi.org/10.12737/17505. - ISBN 978-5-16-
011205-3. - Tekcer : anexkrponHsbiid. - URL: https://znanium.com/catalog/product/1057224 (nara
obpamenusi: 29.07.2020). — Pexxum ocTyma: 1mo nojamnucke.

B) MeToauuecKkue YKazaHus:

CpencTBa OTJIaJIKK M HAITMCAHUS TPOTrpaMM Ha MAIlIMHHOM s3bIke: MeToauveckue
yKa3aHus K 1a00paTopHOMY MPAKTUKYMY O TUCHUIUTHHE "MUKpPOTIPOIIECCOPHBIE CPEACTBA B
3JIEKTPONPUBOIE U TEXHOJOTMYECKUX KOMIUIEKcax" /sl CTyAeHTOB crenuaibHoctu 180400. —

Marnurtoropck: MI'TV, 2007. — 15 c.

r) llporpammHuoe odecnieuenne u UHTEpHET-pecypcehl:
1. HWurepHer-tectupoBanue https://www.i-exam.ru/
2. OtkpbiTOe 0OpazoBanue https://openedu.ru/

IIporpammHoe o0ecnieueHune

Haumenosanue 10 Ne norosopa Cpox aeicTBus TULIEH3UN
MS Windows K-171-09 ot 18.10.2009 OeccpouHo
7(benopenk)

MS Office

2007(Benoperx) K-171-09 ot 18.10.2009 OeccpouHo
STATISTICA K-169-09 ot 16.11.2009 0OeCcCCpovHO
v.6(benopenk)

Hpmbeccnonanbmﬂe 0a3bl JAaHHbIX I/Il—[q)OpMaIII/IOHHbIe CIIPaBOYHLIC CUCTEMBI

HasBaHue xypca

CchlIKa

HanunonanbHast UH(POPMAIIMOHHO-
aHanuTHYecKas cucreMa — Pocemiickuii napexc|URL: https://elibrary.ru/project_risc.asp

Hay4yHoro rutupoBanus (PYHIL)

ITouckosas cucrema Akanemust Google (Google

Scholar)

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

NudopmannonHas cucrema - EnuHoe OKHO
JocTyna K ”HPOPMaIlMOHHBIM pecypcaM

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

3. MarepuajibHO-TeXHHYeCKOe oDecneyeHne TUCIUILTHHBI (MOIYJIs1)

Twumn 1 Ha3BaHUE AyIUTOPUHN

OcHalieHue ayguTopun

AyauTopus s JIEKIUOHHBIX
3aHATUHA

Jlocka, MyJIbTUMEIUUHBIN ITPOEKTOP, DKPaH,
MYJIbTUMEAUINHBIE CPEACTBA XPAHEHMS, IEpEaul U
IpeJcTaBiIeHNs HHPOPMAaLIUU C BbIX0/1I0M B MIHTEepHeT

Aynuropus Juist 17ab0paTOPHBIX
3aHATUN

YHUBepcabHbIC CTEH/IBI, HHCTPYMEHTBI,
NepcoHajIbHbIE KOMIBIOTEpHI ¢ makerom MS Office,
BBIX0ZIOM B IHTEpHET M ¢ JOCTYIIOM B DJICKTPOHHYIO
nH(OPMAIMOHHO-00pa30BATENBHYIO CPENY
YHHBEPCUTETA
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http://www.dx.doi.org/10.12737/17505
https://www.i-exam.ru/
https://openedu.ru/

Tun u Ha3BaHMe ayUTOpUN

OcHalleHne ayauToOpun

Aynuropuu 1Ji CaMOCTOSITENIbHON
paboThl: KOMIIBIOTEPHBIE KIIACCHI;
YUTAIBHBIN 3271 OMOTHOTEKH

[Mepconanbubie kommbloTepsl ¢ nakerom MS Office,
BBIX0JIOM B VIHTEpHET M C JIOCTYIIOM B 3JICKTPOHHYIO
nH(OPMAIIOHHO-00pa30BaTENBHYIO CPEITy
YHHBEPCUTETA

Aynuropuu i IpylnIoBbIX U
VMHIVBUAYAJIbHBIX KOHCYJIbTALHM,
TEKYIIEro KOHTPOJIA U
IIPOMEKYTOYHOM aTTECTALMU

[Mepconanbhbie kommbloTepsl ¢ nakerom MS Office,
BBIX0JIOM B VIHTEpHET M C JIOCTYIIOM B 3JICKTPOHHYIO
UH(OPMAIIOHHO-00Pa30BaTENBHYIO CPEITy
YHHBEPCUTETA

ITomemienue st XpaHeHUs U
IpopHIAKTUYECKOTO 00CTYKUBAHUS
yaeOHOro 000PYAOBAHHUS

Cremutaxu 175 XpaHSHHs Y9eOHO-HATIISTHBIX TTOCOOMIA
1 y9eOHO-METOIMYECKON JOKYMEHTAIIUN
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