MHUHHECTEPCTBO HAYKH M BbICIIET0o 06pa3oBanus Poccuiickoi ®enepanuu
HuXHEeKaMCKHH XMMHKO-TEXHOIOTHYECK il HHCTHTYT ((uinan)
henepaTbHOro rocy1apCTBEHHOr0 O10/KETHOr0 00pa30BaTeIbHOTO YUPEKACHUS
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PABOYAS INPOI'PAMMA

[To mucuummuHe B1.B.JIB.03.01 «MHUKpPONPOIECCOPHbIE CHCTEMbI YIPABICHHA
JHEPreTUYEeCKUMH 0OBEKTAMHUY

Hanpasnenne moAroToBk#13.04.02«9neKTPOIHEPreTHKa U JNCKTPOTEXHAKAY

IIporpamma noaroToBKku«IHHOBaMOHHbIE TEXHOJIOTHH B SIIEKTPOXO3ANCTBE
HeTeXUMHUYECKHX MPEANPUATHIY

Kpanudukaius (CTeneHb) BbIYyCKHUKA MATUCTP

®opma 00y4yeHHA OYHAS/ OYHO-3AOYHAA

dakynpreT WudopManuOHHBIX TEXHOJIOIHI

Kadenpa-pa3paboTunk paboyeil mporpaMmel

eKTPOTEXHUKHU U
sHEeproodecrneyeHus MpearnpusITHi

Kypc 1, cemecTp 1 — 04HOe OTACTICHHUE
Kypc 2, cemecTp 3 — 04HO-3204HO€ OTAETICHHE

OuHoe oTAEJIEHHE O4HO0-32049HOE OT/IeJICHHE
HanmeHoBaHHE 3aHATHSA 3aueTHbIE 3ageTHbIE
Yacel Yacel
€ IHHHLbI € IHHHIIBI
Jlexumn 20 0,56 9 0,25
IIpakTHYecKHe 3aHATHA 20 0,56 18 0,5
JlaGopaTopHbI€ 3aHATHS 20 0,56 18 0,5
CamocTosTenbHas paboTa 39 1,07 54 1.3
KonTposs camocTosTebHON paboThl 18 0,5 18 0,5
dopma aTTecTalMu DK3amMeH Dx3ameH Dk3aMeH DK3aMeH _
(9achl Ha KOHTPOJIb) 27 0,75 27 0,75
Bceero 144 4 144 4

Huxuekamck 2022 r.
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PaGowyas mporpaMma COCTaBjieHa C  y4eTOM tpeboBanuii  DenepanbHOro
rocyJapcTBEHHOro 00pa3oBaTe/bHOrO CTaHAapTa BBHICIIEIO obpasoBanus(Ne 147 ot
28.02.2018r.)n0 Hanpasnennio 13.04.02 «DneKTPOIHEPreTUKa 1 SNEKTPOTEXHUKA »HA
OCHOBaHMH yd4eOHOro miana Habopa obydarommxcs (2022 r.).

Pa3paboTuuk mMporpaMMmsl: 6/%
JIoLeHT : L) E. H. 'aBpuiioB

(JI0O/DKHOCTD) (MoAnMCk) / (®.1.0)

PaGouas TmporpaMma paccMOTpeHa M Of0OpeHa Ha  3acelaHuH Kadenpsl
3IEKTPOTEXHUKH M dHEProodecredeHus IpeaNpPUATHI, IIPOTOKON OT 21.04.2022 r. Ne
8.

»
)
3aB. kapenpoit // / / E. B. TymaeBa

(nodfinés) (©.1.0.)




1. Ilenu oceoenusn oucyunnunol

Hensmu OCBOCHHUS «MuKpOIpOIIECCOPHBIC CHUCTEMBI yIpaBJIeHUS
YHEPreTUYCCKUMHU 00BEKTaMM» SBIISIOTCS:

1) dopmupoBaHHE y yYaIIUXCS TEOPETHUYECKHX 3HAHUH O (yHIaMEHTAIbHBIX
CBOMCTBaX MUKPOITPOIICCCOPHOU TEXHUKHU;

2) O3HAKOMIICHHUE yYaIMXCs ¢ MHKPOIPOIECCOPHBIMU CHCTEMaMH YIIPaBJICHHSI
¥ KOHTPOJISI IPOMBITITIEHHBIMU 00 BEKTaAMH;

3) pa3BuTHE y yyaluxcsi UWHTepeca K MPUMEHEHUIO COBPEMEHHOMU
MHUKPOTPOLIECCOPHON TEXHUKH B IPOU3BOJICTBEHHOUN MPAKTHUKE;

4) mosydeHUe YJaIlUMHUCS TCOPETHUCCKHUX HIPAKTHUCCKUX 3HAHWHA O METOHax
UCCIIEIOBAHUSI, MPUHIUIIAX MOCTPOCHUSIMUKPOIIPOIIECCOPHBIX CHUCTEM YIPaBICHUS
AIIEKTPOIIPUBOAAMH, YCTPOUCTBAX COMPSDKEHHSIC O0BEKTOM YIIPABIICHNUS,;

5) ¢opMupoBaHHEe y CTYACHTOB TEOPETUYECKHUX M IMPAKTUYCCKUX 3HAHHHA B
obmactu paboThl MuKporporeccopHbslx cucrem (MIIC) penelHBIX 3allUT |
aBTOMAaTH3alMK cucTeM djekTpocHadxkenus (P3 u ACD).

2. Mecmo oucyunaunst 6 cmpykmype OIl BO

JucnuninnHa «MHKPOIIPOIIECCOPHBIE CUCTEMBI YIIPABICHUS SHEPreTHUYECKUMMU
00BEKTaMH» OTHOCUTCA K BapUaTUBHOW YacTH IUCUUIUIMH 1o Bbibopy OOII u
dbopmupyet y MarucTpoB o HaIlpaBJICHUIO HOJATOTOBKHU
13.04.02«DneKTposHEPreTHKA U IIEKTPOTEXHUKa»HAO0p 3HAHMI, YMEHH, HaBHIKOB
Y KOMIIETEHIIHM.

JucuunnnHa «MUKpONpPOLECCOPHBIE CUCTEMBI YIIPABIEHUSI SHEPTETHUECKUMU
OOBEKTAMUNSIBIISIETCS MPEIUIECTBYIONIEH U HEO0X0auMa JJIsl YCHEITHOTO YCBOEHUS
NOCJIEYOIIUX TUCHUIIINH:

1) B1.B.06 «ABTOMaTH3aIMs TEXHOJOTHUECKUX ICKTPOYCTAHOBOKY;

3HAaHMS, IIOJyYEHHBbIE MNP W3YyYEHUU JUCLHUIUIMHBI «MHUKpPONPOLECCOPHBIE
CUCTEMbI YIIPaBJICHUS SHEPreTUYECKUMH OOBEKTaMH» MOTYT OBbITh MCIIOJIb30BaHbI
Py MPOXOXKIEHUU TPAKTHK (Y4eOHOHM, TMPOM3BOJACTBEHHOM, MPEIAUTIIIOMHOM,
NEAArOTMYECKOM,  HAYYHO-UCCIIEOBATENIbCKOM) W BBINOJHEHUM  BBITYCKHBIX
KBAJTM(DUKAITMOHHBIX pabot 1o HaIIPaBJICHUIO MOATOTOBKHU
13.04.02«32neKTpO3HEPTETUKA U ITIEKTPOTEXHUKA.

3. Komnemenyuu odyuarouiezocs, hopmupyemole 8 pe3yivmame 0C60eHUA
OUCUUNTIUHDL

[IK-1-Criocoben  pa3pabaThiBaThb  HAyYHO-METOAUYECKOE U  Y4eOHO-
METOMYECKOE 00eCTICUCHHE peaTn3alliy mporpamMmm npodeccuoHaIbHOTO O0yYeHHUS .

Nunukatopsl chopMUPOBAHHOCTH KOMITETCHITUH:

IIK-1.1 - 3Haer METO0JIOTUYECKHUE OCHOBBI COBPEMEHHOT'O
npoecCHOHANBHOTO  00pa30BaHUs, TEOPHI0 U TPAKTUKY T[I0 Mporpammam
npoecCHOHABHOTO ~ OOYy4YeHHUs,  TEpPCHEKTUBHBIC  HANPABJICHHUS  Pa3BUTHS
poeCCHOHATEHOTO 00YUYEHUS;



[IK-1.2 - VYmeer pa3palbaTeiBaTh HayYHO-METOJWYECKOE U  yueOHO-
METOMYECKOE 00€CIeUeHNE peann3aly NporpamMm npoPpeccuoHanbHOro 00ydeHus
C y4eToM TpeOOBaHUM HOPMATUBHO-METOJINYECKUX JOKYMEHTOB, TPEOOBaHUN phIHKA
TpyZa, B TOM 4UCie NPO(EeCCHOHANBHBIX CTaHAAPTOB;

[IK-1.3 - Brnangeer HaBblkamMu pa3pabOTKH (OOHOBJICHHUS) METOJMYECKUX U
y4€OHBIX MaTepuaios, o0ecreunBaroInux peain3anuio IporpamMm
poheCCUOHAIBHOTO O0yYEeHHUSI.

[TIK-5-Cnocoben pa3pabarbiBaTh MPOEKT aBTOMATH3MPOBAHHOM CHCTEMBI
yIPaBICHUS TEXHOJIOTUIECKUMHU MPOIIECCAMHU.

HNuaukaTopsl chOPMUPOBAHHOCTH KOMITETEHIIUU:

[1K-5.1 - 3naer TpeOOBaHUSA HOPMATHBHBIX JOKYMEHTOB, MpaBuja pa3paboTKH
IPOEKTOB  aBTOMATHU3WPOBAHHON  CHUCTEMBI  YNPAaBICHHUS  TEXHOJIOTMUECKUMU
Ipoleccamu, MpaBuiia MPOBEACHUS 00CIeIOBaHHS 00bEKTa aBTOMATH3alIU Y,

[1K-5.2 - VYmeer omnpenensiTh XapaKTEpUCTHUKU OOBEKTa aBTOMATHU3ALMU U
KpUTEpUU  OLEHKHM  SPQPEKTUBHOCTHM  pabOTBl U METOJbl  IOBBIIICHUS
3HEeprod3(hPeKTUBHOCTU 00BEKTA aBTOMATU3ALINY;

[1K-5.3 - BrnageeT HaBbIKaMU MPOEKTUPOBAHMSI aBTOMATU3UPOBAHHON CHCTEMBI
YIPaBICHUS TEXHOJIOTUYECKUMU OOBEKTaMH.

B pe3ynvmame oceoenusn oucuyuniunvl 00y4arOwuiica 00J1M4cen:

1) 3Buame:

a) apXUTEKTYypy U UHTep(eiic MUKPOIIPOLIECCOPOB;

0) cmocoObl, MeTOAbl W LMKJIBI OOMEHa, BHUJIbBI aApecalluu, IPOIECCHI,
COCTOSIHUSI ITPOIIECCOB, COOBITHS, TUCTIETYEPHl U MOHUTOP COCTOSIHUS;

B) CHUCTEMY KOMaHJ MUKPOKOHTPOJUIEPOB U MOIYJIBHBIX MUKPOMPOIIECCOPHBIX
CUCTEM;

I') YCTPOWCTBO COMPSKEHUS C 00BEKTOM YIIPABJICHHUS;

1) HENOCPEACTBEHHOE, MOCJIE0BATEIBHOE u napajiesbHOe
IPOrpaMMHUPOBAHKE;

€) METOAMKY pa3pabOTKH MPHUHIIMIHAIBHBIX CXEM alllapaTHBIX CPE/ICTB,;

) METOAUKY  pa3pabOTKu U OTIAAKM  MPOTPAMMHBIX  CPEICTBa
MHUKPOIMPOLIECCOPHBIX CUCTEM, PEANU3YIOIINX aJTrOPUTMbI YIIPABICHUS,

3) OCHOBHBIX aPXUTEKTYP YCTPOMCTB yMPaBICHUS dIECKTPOIPUBOIAMU;

M) METOAbl aHajdu3a W pacuera TMPOIECCOB U  PEKUMOB  pabOTHI
MUKPOTIPOIECCOPHBIX CUCTEM PEJICHHOM 3allIUThl U aBTOMATUKU CUCTEM,

K) METOJIbl MPOTPAMMHUPOBAHUS U pacueTa MUKPOTPOLIECCOPHBIX CUCTEM 3aIlUT
BOOBEKTAX JIEKTPOIHEPTCTUKH.

2) Vmemo:

a) aHAIM3UPOBATH APXUTEKTYPHI YCTPONUCTB YIIPABJICHUS AJICKTPONPUBOIAMU;

0) BecT aHamM3 W Pa3pabOTKy CTPYKTYPHBIX U TMPUHIUMNUAATIBHBIX CXEM
amnmnapaTHbIX CPEJICTB MUKPOIIPOIECCOPHBIX CUCTEM;

B) pa3pabaThiBaTh u OTJIAKUBAThH MpOrpaMMHbIE CpeAcTBa
MHUKPOIIPOLIECCOPHBIX CUCTEM, PEATH3YIOIINE AITOPUTMbI YITPABIICHHUS;

r) NOpUMEHATH cTaHaaptHele mnporpammbl CAIIP s npoekTupoBaHUA
MHUKPOMPOLIECCOPHBIX CUCTEM;



1) 00OCHOBBIBATH TEXHHUECKHE TPEOOBAHUS K MUKPOITPOIIECCOPHBIM CHCTEMaM
10 00IIEMY TEXHUYECKOMY 3a/IaHHIO;

€) HCIOJIb30BaTh METO/IbI MPOrPAMMHUPOBAHUSA U pacyeTa MUKPOIIPOLIECCOPHBIX
CHCTEM 3allIUT BOOBEKTAX DIIEKTPOIHEPTETUKH.

3) Bradems:

a) HaBBIKAMH pPa0OTBl B KOMIUIEKCHBIX CpelaX CO3JaHUs MPOTrPaMMHOTO
00eCIICUeHUSI;

0) HaBbIKAaMM HANUCaHUS aJTOPUTMOB W HAa COBPEMEHHBIX  SI3bIKAaX
MIPOTPpaMMHUPOBAHUS,

B) METOJaMH pacuéTa dJIEKTPOTEXHUUECKUX U DJICKTPOHHBIX YCTPOUCTB;

I') HaBbIKAMH HACTPOMKH CHCTEM aBTOMATHYECKOTO YIIPaBJICHMs, BKJIIOYas
MUKPOMPOLIECCOPHBIE CHUCTEMEI yIpaBJieHUsI, paBUiiaMU MOCTPOCHHUS
MPUHIUNHATBHBIX CXEM M YePTEKEH CXeM MUKPOIPOLIECCOPHBIX CUCTEM YIIPABIICHHUS
TEXHUYECKUMU CPEJICTBAMHU CYJIOB;

1) MEeToAaMU U aJIropuTMaM aHaiu3a (YHKIMOHUPOBAHUS U TOMCKA
HEUCTIPABHOCTEHN B CUCTEMaX MUKPOIPOIIECCOPHOTO YIIPABIICHUS;

e) metonukoit cozganus MIIC 3anuT 0ObEKTOB AIEKTPOIHEPTETUKHU.

4. Cmpykmypa u cooeprcanue OUCUUnIUHbBL

OO6m1ast TpPy10€MKOCTh AUCHUILIIMHBI JJIsl OYHOTO OTJEIACHUICOCTABISAET 43aUeTHbIC
enuHuIb, 144 gaca.
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1 2 3 4 5 6 7 8 9
OCHOBHBIE MOHSATHS MnpusnyatsHas
o KOHTPOJIbHAS pabora,
1 MHUKPOTPOIIECCOPHON 1 1,5 - - - 1
KOHTPOJIbHBIC BOIIPOCHI K
TEXHUKH 9K3aMeHy
NunuBunyansHas
2 CrpyxkTypa 1 15 ) ) ) 1 KOHTpOJIBHast paboTa,
MHKpOIIpolieccopa ' KOHTPOJIbHBIE BOTIPOCHI K
9K3aMeHy
WnpuBunyanbHast
3 3aroMHUHAaIOIIHE 1 3 ) ) ) 4 KOHTpOJIbHas paboTa,
yCTpOHCTBa KOHTPOJIBHBIE BOIIPOCHI K
OK3aMCHY
[IpUHIMIBL  OpraHU3anK HHHHBHHyam’Hag
4 nHTep(deiicoB  BHEIIHUX 1 2 - - - 4 KOHTPOIIBHA pabora,
o KOHTPOJIbHBIE BOIIPOCHI K
yCTpOICTB 9K3aMeHy
WNupusunyanpHas
5 Opranuszanus 1 ) ) ) ) 4 KOHTpOJIbHAs padora,
MHKpOKOHTpOHHepOB KOHTPOJIbHBIC BOIIPOCHI K
OK3aMCHY




1 2 3 4 5 6 7 8 9
OO1u1ve MPUHITHIIEL WnamBunyansHas
KOHTpOJIbHast padoTa,
6 OpraHu3alui MUKPO- 1 - - - - 4
3BM KOHTPOJIBHBIE BOIIPOCHI K
DK3aMEHY
I/IHZ[I/IBI/IﬂyaJ'H)HaH
KOHTpOJIbHAsI pabora,
IIpombinienHbIE naboparopHas U
7 P 1 3 20 4 6 4 parop
KOHTPOJIJIEPHI mpaKkTHyeckas padora,
KOHTPOJIBHBIE BOIIPOCHI K
DK3aMEHY
I q)p OBEIE MNunuBunyansHas
KOHTpOJIbHAs pabora,
8 MIPOMBITIICHHEIC ceTH 1 3 - - - 4
HC KOHTPOJIBHBIC BOIIPOCHI K
(LIIC) JK3aMEHY
NunuBunyansHas
VerpoiictBa  CcBA3M € KOHTpOJIbHas padoTa,
9 1 15 - - - 4
obbekramu (Y CO) KOHTPOJIBHBIE BOIIPOCHI K
DK3aMEHY
I/IHZ[I/IBI/IﬂyaJ'H)HaH
CpenctBa  opraHU3aIud KOHTpOJIbHAs paboTa,
10 YeJI0BEKO-MAIIHHHOTO 1 15 - 8 6 4 nabopaTopHas paboTa,
unrepdeiica KOHTPOJIbHBIE BOIPOCHI K
DK3aMEHY
MunuBunyansHas
IIpeobpaszoBarenu KOHTpOJIBHASI paboTa,
11 YacTOTHI JIJISl yIpPaBIICHHS 1 3 - 8 6 5 naboparopHas paboTa,
JIBUTATEIAMU KOHTPOJILHEIE BOIIPOCHI K
JK3aAMEHY
Hroro 1 20 20 20 18 39 -

®opma arrectanuit
("4achel Ha KOHTPOJIb)

DK3aMeH
27
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43ayerHpleenuHUIE], 144 yaca.
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1 2 3 4 5 6 7 8 9
OCHOBHBIE MOHSATHS H:HH?HYT}’HM “Gora
1 MHUKPOTPOIIECCOPHON 3 1 - - - 2 KOHTpOIbHAS pabora,
KOHTPOJIbHBIC BOIIPOCHI K
TEXHUKHU 9K3aMeHy
WnnuBunyanbHas
2 CrpykTypa 3 1 ) ) ) 2 KOHTpOJIbHAsI paboTa,
MHKpOIIpoILieccopa KOHTPOJIBHBIE BOITPOCHI K
OK3aMCHY
NunuBunyansHas
3 3arnoMuHaroIKe 3 1 ) ) ) 6 KOHTpOJIbHas paboTa,
yCTpOMICTBa KOHTPOJIbHBIE BOIIPOCHI K

9K3aMCHY




1 2 3 4 5 6 7 8 9
IIpUHIHMIIBL  OpPraHU3aLUH MrmBunyamsHas
4 N KOHTpOJIbHas padoTa,
uHTep(deiicoB  BHEIIHUX 3 1 - - - 6
o KOHTPOJIBHBIE BOIIPOCHI K
yCTpOMCTB 9K3aMEHy
I/IHZ[I/IBI/IﬂyaJ'H)HaH
5 Opranuzanus 3 ) ) ) } 6 KOHTpOJIbHAs padora,
MHUKPOKOHTPOJIJIEPOB KOHTPOJIBHBIE BOITPOCHI K
9K3aMEHy
OO0u1re mPUHITAITEL WHamBunyaneHas
KOHTpOJIbHast padoTa,
6 OpTaHU3aIlUH MUKPO- 3 - - - - 6
BBM KOHTPOJIbHBIC BOIIPOCHI K
9K3aMEHY
I/IHZ[I/IBI/IﬂyaJ'H)HaH
KOHTpOJIbHast padoTa,
IIpombIiieHHBI
7 po (S e 3 1 18 4 6 6 naboparopHas u
KOHTPOJLIEPHI HpakTudeckas paboTa,
KOHTPOJIBHBIE BOIIPOCHI K
9K3aMEHY
LII/I(prBI)Ie I/IHZ[I/IBI/IﬂyaJ'H)HaH
KOHTpOJIbHAs pabora,
8 MIPOMBILITICHHBIE cetu 3 1 - - - 6
HC) KOHTPOJIBHBIE BOIIPOCHI K
(I 9K3aMEHY
MunuBunyansHas
VYerpoiictBa CBSI3M C KOHTpOJBHast paboTa,
9 3 1 - - - 5
oobsekramu (YCO) KOHTPOJIBHBIE BOPOCHI K
9K3aMEHY
NupuBunyansHas
CpenctBa  opraHU3aIud KOHTPOJIbHAs paboTa,
10 YEJIOBEKO-MAILIHHOTO 3 1 - 6 6 4 mabopartopHas pabora,
unHTepdeiica KOHTPOJIbHBIC BOIPOCHI K
IK3aMEHyY
NupuBunyansHas
[Ipeobpa3zoBaremu KOHTpOJIbHas paborTa,
11 YacTOTHI JJIS yTIPaBIICHUS 3 1 - 8 6 5 nabopaTopHas paboTa,
JIBUTaTEIISIMH KOHTPOJIBHBIE BOIPOCHI K
9K3aMEHY
Hroro 3 9 18 18 18 54 -
dopma aTTecTanuit OKk3aMeH
(Jacel Ha KOHTPOJIb) 27
5. Codepafcanue JICKUUOHHbBIX 3aAHAMUIL HO meMam
1 0uHOrO OoTNIENIEHUS
Tema Nuaukaropsl
Ne Paszpnen P
Yacel JIEKIIHOHHOTI'0 Kpartkoe conep:xanue JTOCTHKEeHHS
n/n | MHCHUILINHBI
3aHATHUSA KOMIICTCHIIMU
1 2 3 4 5 6
ITonatust o 6a30BOil TEPMHHOJIOTHH
MUKpPOIIPOLIECCOPHON ~ TEXHUKH, O
OCHOBHAIC NPUHLMIAX OpraHu3allu U paboThI
OCHOBHBIE TIOHATHSA MHUKPOIIPOLIECCOPHBIX cucrem. | TIK-1.1, TIK-1.2,
MTOHSTHUS o
1 | MuEKpompoIeCCOpH 15 unnast cTpykTypa cBsizeit. Pexumbr | TIK-1.3, TIK-5.1,
. MHKPOIPOIIECCO N
O} TEXHUKHU . paboTsl mukpornponeccoproit | I1K-5.2,11K-5.3
PHOM TEXHHUKH
CUCTEMBL. ApxuTekTypa
MHKPOITPOIIECCOPHON CHUCTEMBI.

Tumsr MUKPOIPOUECCOPHBIX CUCTEM.




5

Crpyxkrypa
MHKpOIIpoLeccopa

15

Crpykrypa
MHKPOIIPOLIECCO

pa

I'eneparop cuaxponuzaiuu. Paboune
PETHCTPHI. ApudmeTnaecko-
JIOTUYECKOE ycTpoWcTBO. Peructp
[IPU3HAKOB. IIpuHnuns!
B3aMMOJIEHCTBHA MHUKpOIpoIeccopa
C TaMATBIO:  NPOMU3BOJBHBIA U
YHOpSAOOYEHHBIH ocTyn. MexaHu3m
creka. IIporpaMMHBIM ~ CUYETYHK.
Peructp xomann. OOwmwuit anropurm
(YHKIIMOHHPOBAaHUS

MHUKpPOIpOLEccopa. VYnpasneHue
IOpepbIBaHUsIMU.  3axBaT  LIUHBL
Kiaccudukanms MEKpOnpoLeccopos.

IK-1.1, [IK-1.2,
I1K-1.3, [IK-5.1,
I1K-5.2,11K-5.3

3aroMHHaIOIIIe
yCTpoiicTBa

3aroMuHaIoImue
yCTpoiicTBa

Buytpennue U BHEIITHHE
3armoMuHaromue ycrporictBa (3Y)
MuKpo-OBM.  Pexxumbr  paboThl
MTOCTOSTHHBIX 3aIIOMHHAOIITIX
ycrpotict (II3Y). Knaccndukarus u
obo3nauenns II3Y. OcobeHHOCTH
TEXHOJIOTHH CTUpAHUA u
nporpammupoBanus [13Y. Pexumbl
paboTsl OTepaTHBHBIX
3anmoMuHarOImXx yctpoictB (O3Y).
Tunsr O3Y. Opranuzanus Moxyiei
o3y CTaTHYECKOTO THMA:
JJIEMEHTapHasl  suelika, Marpula,
MHKpOcXeMa, MOAyib. OpraHu3amus
Moaynei O3Y AMHAMHYECKOTO THIIA:
JIIEMEHTapHas  sUeiika, MaTpHIla,
MHKPOCXeMa, MOITYTIb.

MK-1.1, TIK-1.2,
MK-1.3, TIK-5.1,
TK-5.2,TTK-5.3

IIpuHLMIBI
OpraHu3aIu
uHTEpdEeicoB
BHCIIIHHUX
YCTpOUCTB

IIpuHLMIBI
OopraHu3aIuu
uHTEpdeicon
BHCIIIHHUX
YCTpOUCTB

OOmas XxapakTepuCcTHKa BHEIIHUX
YCTPOUCTB M WHTEp(eHCcOoB MHUKPO-
OBM. Kourpomiep wu [IpaiiBep
unrepgeiica. Tunosbsle QyHKIMU
nuHTepeicoB. OYHKIIHOHAIBHAS
cXeMa  KOHTpoJulepa  THUIIOBOTO
uHTepdeiica. ['pymnsl  perucTpoB
unTepdeiica. CnocoOsl 0OMeHa uepes
uHTepdeicel. [IporpamMmmHbIil 00MeH.
O0meH mo mpepeBaHUsIM. OOMeEH
yepe3 NpsIMOH JJOCTYII.

MK-1.1, TIK-1.2,
MK-1.3, TIK-5.1,
TK-5.2,TTK-5.3

IIpoMbleHHBIE
KOHTPOJLIEPHI

[IpomblneHHbI
€ KOHTPOJLIIEPHI

CTpyKTypHbBIE
KOHTPOJUIEPOB. Knaccudukarms
KOHTPOJUIECPOB. S3b1KHN
MPOTrPaMMHPOBAHUSL  KOHTPOJUIEPOB.
CucteMbl  IOJATOTOBKH  IPOrpaMM
MIPOMBIIITICHHBIX KOHTPOJUIEPOB.
IIporpaMMHO-TEXHUYECKHE
KOMIIJIEKCHI MIPOMBIIITICHHBIX
KOHTPOJLJIEPOB (IITK).
XapakTepUCTUKU ITK.
Krnaccudukanus [ITK. Ocobennoctn
BeIoopa I1TK.

KOMITOHCHTBI

IIK-1, ITK-5

udpossie
MPOMBIIIICHHBIE

cetu (LITIC)

Ludpossie
MPOMBIIUICHHBI

e ceru (LITIC)

TpeboBanus  x  LIIC.
CTaHJAapPTHBIX HIIC.
npo6nemsl npumenenus L{TIC.

Tumel
OO6mrue

TK-1.1, TIK-1.2,
TK-1.3, TIK-5.1,
TK-5.2,1TK-5.3




1 2 3 4 5 6
VYcerpoiicTBa  cBSI3H E;CHT?‘I?/IOHCTBE[ c Eﬁgr;ﬂﬁ;gm Mrg?;flf%om;?g' IK-1.1, ITK-1.2,
! CVCO obvexTamn 15 00BeKTaMHU Amnanoro-ttugppossie YCO. . 11[_[1;_1532’ gggé’
(VCO) (YCO) R
CpencTsa CpencrBa CrpykTypa maHenel omeparopa U
opraHu3aluu opraHu3aluu BUJCOTEPMUHAIIBHBIX CTAHLIUI TIK-1.1, TIK-1.2,
8 YEJI0BEKO- 1,5 YEJI0BEKO- TIK-1.3, IIK-5.1,
MAIIMHHOI'O MAIIIMHHOI'O I1K-5.2,I1K-5.3
uHTEpdeiica uHTEepdeiica
Tunosas CTpYKTypa CHCTEMBI
[peobpasosarein [peobpasosare yIpaBIeHUs PP anemenramu | [IK-1.1, TIK-1.2,
9 HacTOTbI A 3 fH HaCTOTEL JUid npeoOpa3oBartenss vactotel. bmoku | IIK-1.3, [IK-5.1,
YHPaBIICHHA YHPaBIIeHHA BBOJIa/BBIBO/Ia MH(DOPMALIUH. I1K-5.2,11K-5.3
JIBUTATEJISIMU JIBUTATEJISIMH
JU1s1 O4HO-320YHOI'0 OTACICHMS
No Pasnen TeMma Nuauxkaropsl
Yacel JICKIIHOHHOT O Kparkoe conep:kanue JTOCTHKEHUS
n/n | DHCHUILINHBI
3aHATHS KOMIICTCHIIMU
1 2 3 4 5 6
[TonsaTus o 0a30BOil TEPMHHOJIOTHU
MHKPOIIPOLIECCOPHON ~ TEXHHKH, O
NPUHLUIAX OpraHu3alid U pabdoThI
OCHOBHBIE TTIOHATHA Ocropisre MII)/IKpOHpOHeC(I:)OpHI)IX (IZ)I/ICTGM. [K-1.1, [IK-1.2,
TOHSTHUS N
1 | MuKpomnpoleccopH 1 IHunnas crpykrypa cBsazeit. Pexxumer | IIK-1.3, [IK-5.1,
Ol TEXHUKHU MHKPOTPOLECCO paboTsI mukpormponeccoproit | I1K-5.2,TIK-5.3
PHOM TEXHHUKH
CHCTEMBI. ApxuTexTypa
MHKPOIIPOIIECCOPHON CHCTEMBI.
THITBI MEKPOIIPOLIECCOPHBIX CHCTEM.
I'eneparop cuaxponnzanuu. Paboune
PETHCTPHI. Apundmernuecko-
JIOTUYECKOe ycTpoicTBO. Peructp
MIPU3HAKOB. ITpuHnuns
B3aUMOJICMCTBUS MHUKpOIIpolieccopa
Crpykrypa Crpykrypa ¢ mamateio:  mpomsBosbHbBI  w | TIK-1.1, TTIK-1.2,
2 MHKPOTIOIECCOpa 1 MHKpPOIPONECCO | ymopsaodeHHBIH noctyn. Mexanmsm | IIK-1.3, [IK-5.1,
pa creka.  IIporpaMMHBIf  CUETYHK. IK-5.2,11K-5.3
Pernctp xomana. OOmuii anroputm
(bYHKIIMOHNPOBaHUS
MHKPOIIpOIIeccopa. VYupasnenue
NpephIBaHUAMH.  3aXBaT  IIHMHBL
Kiaccudukanms MEKpOnpoIeccopos.
BryTtpennne " BHEIITHHE
3armoMmuHaromue  ycrpoiictBa (3Y)
MUKpo-OBM.  Pexxumbr  paboTh
MOCTOSTHHBIX 3aIIOMHUHAIOIINX
yctpoiicts (I13Y). Knaccudukanus u
obo3nauernns II3Y. OcobeHHOCTH
TEXHOJIOTUH CTHpaHUs "
SanoMuHaomIE JanoMHAOwIHE nporpammupoBanust I[13Y. Pexumsbr | TIK-1.1, TTK-1.2,
3 . 1 . paboTsl onepatuBHbix | I1K-1.3, T1K-5.1,
yerpouctsa yerpouctsa 3anomMuHatomux ycrpoiicts (O3Y). [ IIK-5.2,IIK-5.3

Tunsr O3Y. Opranuzanus Moxyinei
o3y CTaTHUYECKOI 0 THIA:
JJIEMEHTapHas  sYeika, MaTpuIa,
MHUKpocxema, Moayib. OpraHuzauus
Moaynei O3Y AMHAMHYECKOTO THIIA:
3JeMeHTapHasi  sueika, Marpuua,
MHUKpPOCXEMa, MOTYJIb.




2 4 5 6
OOmas XapakTepucTHUKa BHEIIHUX
YCTpOUCTB W WHTEp(EHCcOB MHKpO-
OBM. Koutpomrep u npaiiBep
[Ipununs IIpuHuns uHTepdeiica. TumoBsle  QyHKINH
OpraHU3aIIH OpTaHU3aINH HHTEPQEHCOoB. OynknuonansHas | [1K-1.1, T1K-1.2,
uHTEpQEICcOoB uHTEpdEIcoB cxemMa  KoHTpoimmepa  tumoBoro | [IK-1.3, IIK-5.1,
BHEIITHUX BHEIITHUX uaTepdeiica. ['pymmer  peructpos | [IK-5.2,T1K-5.3
YCTPOMCTB YCTpOHCTB unrepgeiica. CnocoOsl 0OMeHa yepe3
unrepdeiicel. [IporpamMmmubiii 0OMeH.
Obmen 1o mnpepsiBaHuAM. OOMeH
4yepes NpsIMOM JOCTYIL.
CTpyKTypHbIE KOMITOHEHTBI
KOHTPOJUIEPOB. Knaccudukarys
KOHTPOJUIEPOB. S3b1KN
MPOTrPaMMHPOBAHUSL  KOHTPOJUIEPOB.
CucteMbl IOATOTOBKH — IIPOrpaMM
IIpomsbliieHHBIE [IpompblIeHHBI TPOMBIIILICHHDIX KOHTPOIIIEPOB.
[IporpaMMHO-TEXHUYECKHE IK-1, TIK-5
KOHTPOJUIEPEI € KOHTPOJIIEPHI
KOMIUIEKCHI MPOMBIIIICHHBIX
KOHTPOJUICPOB (IITK).
XapakTepuCTUKHI IITK.
Knaccudukanus [ITK. OcobenHOCTH
BeIoopa [1TK.
Ludpossie Ludpossie TpeGosanua k.  HIC.  Tunt [K-1.1, [1IK-1.2,
CTaHJapTHBIX HIIC. Ob6urme
IIPOMBIIIIJICHHBIE IIPOMBIIIIJICHHBI [IK-1.3, I1K-5.1,
cemn (LITIC) ¢ corn (ITIC) | "PoOneMet npivenermst LTIC. TK-5.2,1TK-5.3
N — VYerpoiicTBa Hopmupyromue  mpeoOpasoBarend. TK-1.1, TIK-1.2,
CBSI3U ¢ | Jduckpernbie MOAYIH YCO.
CYCO obnexTamn 00BeKTaMHU Amnanoro-ttudppossie YCO. 1}.551532’ gﬁ_gi’
(VCO) (YCO) e T
Cpeacrtaa Cpeacrtsa CrpykTypa naHeineld omnepatopa H
OopraHu3aluu opraHu3aluu BHUJCOTEPMUHAIBHBIX CTAaHLIUI TIK-1.1, TIK-1.2,
YeJI0BEKO- YeJI0BEKO- TIK-1.3, TIK-5.1,
MAaIIUHHOI'O MAaIlIMHHOI'O IIK-5.2,ITK-5.3
uHTepdeiica uHTepdeiica
Tunosas CTPYKTypa CHCTEMBI
quCeT(;iszOBaTeH;m J?P?Zoaig iii??;ﬂ YIPaBJICHUS anementamu | IIK-1.1, TIK-1.2,
npeoOpaszoBarenst vactoTel. bnoku | TIK-1.3, [TK-5.1,
YHPpaBJICHIA YHPpaBJICHIA BBO/Ia/BBIBOJIa HHPOPMAITHH. I1K-5.2,ITK-5.3
JIBUTATEJISIMH JIBUTATEJISIMH
6. Codepircanue npakmuyeckux 3aHamuil
LICJ'IBIO IMPAaKTHUYCCKHUX 3aHATHU ABIACTCS 3aKpPCINNICHUC TCOPETUICCKOTO
JICKOMOHHOTI'O MaTcpHralia 1o JUCIHUIIINHEC.
1 04HOrO OoT/IENEHUS
Ne Paszpnen Tema Mrukaroprl
Yacobl . JOCTHKEHH A
n/n AUCIUITINHbI NPAKTHYICCKUX3AHATHHA
KOMIICTCHIIMHU
1 2 3 4 6
L | Mpombimenne 20 S;:g?;:é’;;g?g;%;‘;‘ﬁ‘m MK-1.1, TIK-1.2, TIK-1.3, TTK-
KOHTPOJUIEPHI 5.1, TIK-5.2,T1K-5.3

Mitsubishi-electric
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JI119 OYHO-3a09YHOTO OTHEIIECHUS

HNupukaropsl
Ne Pazgen Tema . P
Yacel o JOCTHKCHUA
n/n AUCHHUITIIMHBI NMPAKTUYCCKUX3aHATHH
KOMIICTCHIIMU
1 2 3 4 6
. | Mpomsmmuenmre 20 S::f;;;f;;‘;?fx;pégi‘xm IK-1.1, TIK-1.2, TIK-1.3, TIK-
KOHTPOJUIEPHI Mitsubishi-electric 5.1, IIK-5.2,T1K-5.3
7. Codepircanue n1adopamopHvIX 3aHAMUTL
I[J'ISI OYHOI'O OTACJICHUA
Nuaukaropsl
Ne Paszpnen Yack Tema J1ab0paTOpPHBIX noileKeHEﬂ
n/n JTUCIHUILINHBI 3aHATHH
KOMIICTCHIIMU
1 2 3 4 6
TTpOMBILLIEHHbIE Perymmposanue yposus na base TK-1.1, TIK-1.2, TIK-1.3, TIK-5.1,
1 COHTDOILICDEL 4 MIPOTPAMMHO-TEXHUIECKUX TTK-5 2 TTK-5.3
P P cpeacts dhupmbl Mitsubishi-electric - '
CpenctBa opranu3anuu PerymupoBanue ypoBHs Ha 6a3e TK-1.1. TIK-1.2. TIK-1 3. TIK-5.1
2 YeIIOBEKO-MAITHHHOTO 8 MIPOTPAMMHO-TEXHUIECKUX o K- 5 2’ HK-5.3, -
unrepdeiica cpeacts dhupmbl Mitsubishi-electric - '
Ipeodpasosarem MeToapl HaCTPONKU
4ACTOTEI JIs A P MK-1.1, [K-1.2, [K-1.3, TIK-5.1,
3 TIPaBIICHUSAIBUTATEIIIM 4 Npe0OpasOBaTEILs HACTOTH! IK-5.2,11K-5.3
Z P A Mitsubishi-electric - '
[peodpasosarem HccrnenoBanne MeXaHHIECKHUX
4 | wacTomst s A ) ;K Tﬂe vori ATl G MK-1.1, TIK-1.2, TIK-1.3, TIK-5.1,
yIpaBIeHUs P p IK-5.2,11K-5.3
IBHATE M mpeo0pa3oBaTesieM YacTOThI
HJISI OYHO-3d04YHOI'O OTACJICHUA
Nuauxkaropsl
Ne Paznen Yackr Tema 1a6opaTopHbIX JlOi[TI/DKeHEH
n/n AUCHUILIHHBI 3aAHATHII
KOMIICETCHIIUN
1 2 3 4 6
TTpOMBILLIEHHbIE Perymposanue yposi na baze TIK-1.1, TIK-1.2, TIK-1.3, TIK-5.1,
1 KOHTDOILICDRL 4 IPOrPaMMHO-TEXHUYECKUX K-5.2 TTK-5.3
P P cpencts pupmer Mitsubishi-electric - '
CpenctBa opraHuzanuu PerynupoBanue ypoBHs Ha 6a3ze K-1.1. TIK-1.2. TIK-1 3. TIK-5.1
2 YeJI0BEKO-MAILUHHOTO 6 IPOrPaMMHO-TEXHUYECKUX o K- 5 2’ HK-5.3, -
unrepdeiica cpeacts hupmel Mitsubishi-electric - '
Ipeodpasosarein MeTto bl HACTPONKU
YaCTOTHI /s 5 P MK-1.1, TIK-1.2, TIK-1.3, TIK-5.1,
3 YIpaBJICHUSI IBUTATEIISIM 4 np_eo6p_a3(_)BaTenﬂ_ HACTOTH MK-5.2,I11K-5.3
. Mitsubishi-electric - '
ITpeobpasosareim HccnenoBanue MeXaHHYECKHX
4 YaCTOTHI JIJIs 4 < aKTﬂe N TIK-1.1, I1K-1.2, T1IK-1.3, TIK-5.1,
yIpaBJIeHUs p p IK-5.2,11K-5.3
BHrATE M npeoOpa3oBaTesieM YacTOThI
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8. Camocmosmenvnasn paboma macucmpanma

J11sl O4HOTO OTJACICHUS

HNuaukaropsl
Ne Tembl, BRIHOCUMbIE HA
Yacel ®opma CPC JOCTHKEHM S
n/n CaMOCTOSITEIbHYIO padoTy
KOMIICTCHIIMU
1 2 3 4 5
OCHOBHBIE TIOHSATHS 15)11::;1 0;?::2?{ I:gcl)[f Bﬁy‘iggﬁx MK-1.1, TIR-1.2, TTK-
1 y 1 P pabot, Hsy 1.3, TIK-5.1, TIK-
MHKPOTIPOIIECCOPHON TEXHUKH TEOPETUIECKOTO MaTepraa npu 59 [1K-5.3
MTOJITOTOBKE K AK3aMEHY o '
2 | CrpykTypa MHKpOIIpoIieccopa 1 P P > 1Y 1.3, [IK-5.1, I1K-
TEOPETUIECCKOTO MaTepuaia mpu
5.2,1IK-5.3
MOJITOTOBKE K DK3aMCHY
3 | 3anomunaromue ycTpoicraa 4 P P > 1Y 1.3, IIK-5.1, ITK-
TEOPETUYECCKOTO MaTepuaia npu
5.2,I11K-5.3
MOJTOTOBKE K IK3aMCHY
} BeInonHeHHEe WHIMBHIYaTbHBIX TIK-1.1, TTK-1.2, TIK-
4 [puHIUIBEl OpraHu3anuu HHTEp(hEHcoB 4 KOHTPOJIBHBIX pa0OT, H3y4YCHHE 1.3, TIK-5.1. TIK-
BHEIIIHUX YCTPOMHCTB TEOPETUYECKOT0 MaTepuana npu - .
5.2,IIK-5.3
MTOJITOTOBKE K DK3aMEHY
5 Opranu3zanust MUKPOKOHTPOJUIEPOB 4 P P > 1Y 1.3, IIK-5.1, IIK-
TEOPETUIECKOTO MaTepraa Ipu
5.2,1IK-5.3
MTOJITOTOBKE K DK3aMEHY
BrImonHeHNe MHOVBHTYaTbHBIX TK-1.1, TIK-1.2, TIK-
OOurre MPUHITAITEI OpTaHU3AINI KOHTPOJIHHBIX Pa0OT, M3yUeHUE
6 MuKpo-OBM 4 TEOPETUYECKOTO MaTepHaia mpu 1.3, TTK-5. 1, TIK-
P P P P 5.2,TIK-5.3
MOJTOTOBKE K IK3aMCHY
7 IIpoMblIiIeHHbIE KOHTPOJIIEPHI 4 Tpox P » MY 1.3, TIK-5.1, TIK-
TEOPETUYCCKOT0 MaTepuaia npu
5.2,IIK-5.3
MOJITOTOBKE K IK3aMCHY
BhIONHEHHE WHIUBHTYaTbHBIX TIK-1.1, TTK-1.2, TIK-
[ubpoBsie  MPOMBIIUICHHBIE  CETH KOHTPOJIBHBIX pAa0OT, H3ydYCHHE
8 (LTTIC) 4 1.3, [IK-5.1, TIK-
TEOPETUYECKOT0 MaTepuaia npu 5.2.11K-5.3
MOJITOTOBKE K IK3aMCHY
9 | YcrpoiictBa cBsi3u ¢ oobektamu (YCO) 4 P P » Y 1.3, TIK-5.1, TIK-
TEOPETUIECKOTO MaTepraa Ipu
5.2,1IK-5.3
MTOJITOTOBKE K DK3aMEHY
BrImonHeHNe WHIMBUITYaTbHBIX TIK-1.1, [TK-1.2, TIK-
CpencTBa  OpraHH3allid  YEIIOBEKO- KOHTPOJIHHBIX Pa0OT, U3yUeHUE
10 . 4 1.3, [IK-5.1, IIK-
MaImHHOTO HHTepdetica TEOPETUIECKOTO MaTepraa npu 59 [IK-5.3
MOATOTOBKE K 9K3aMEHY - '
IIpeobpa3zoBaTenu YaCTOTBI JIst fobl?;ogi::fli I’;‘éf[)?BPII/IiYi?}’I};’eIX TK-1.1, TIK-1.2, TTK-
11 | 1'PeOOP A 5 P Pabot, M3y 1.3, TIK-5.1, TIK-
yIPaBJICHHUS IBUTATCIIIMHU TEOPETUYECKOT0 MaTepuaia npu 52 [1K-5.3

TIOJATOTOBKE K OK3aMCHY
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JI119 OYHO-3a09YHOTO OTHEIIECHUS

HNupukaropsl
Ne TeMmbl, BLIHOCUMbIE Ha A p
Yacel ®opma CPC JOCTHKEHM S
n/n CaMOCTOSITEIbHYIO padoTy
KOMIIETCHIIUHU
1 2 3 4 5
BrimonHeHNEe WHINBHIYaJIBHBIX ) : )
1 OCHOBHBIE TIOHATHS 2 KOHTPOJIBHBIX padOoT, U3ydeHHUE Hlf ; 11_’1113_ IS< 11 21_’1113_ K
MHUKPONPOILIECCOPHON TEXHUKH TEOPETUYIECKOTO MaTepraa Ipu ' 35 2 HK’_S’ 3
MTOJITOTOBKE K AK3aMEHY - '
2 | CrpykTypa MHKpomnpoLeccopa 2 P P > 1Y 1.3, IIK-5.1, ITK-
TEOPETHYECKOro MaTepuaia npu
5.2,I1K-5.3
MOJITOTOBKE K IK3aMEHY
3 | 3amomuHaromnMe ycTpoiicTBa 6 P P » 1Y 1.3, TIK-5.1, TIK-
TEOPETHYECKOro MaTepuaia npu
5.2,I1K-5.3
MOJITOTOBKE K IK3aMEHY
BrimonHeHne WHIMBHIYaIbHBIX
4 [MpuHOMIBL OpraHu3au HHTEPQEcoB 6 KOHTPOJIBHBIX paboT, H3ydeHHE Hlf 31 11_’HI<I_ 15( 11 21_’11?_ K
BHEILIHUX YCTPOMCTB TEOPETUUECKOI0 MaTepuaia npu - -
5.2,I1K-5.3
TIOJTOTOBKE K 9K3aMEHY
5 Opranu3zanust MUKPOKOHTPOJUIEPOB 6 P P > 1Y 1.3, IIK-5.1, IIK-
TEOPETHYECKOTO MaTepuana mpu
5.2,I1K-5.3
MIOJTOTOBKE K 9K3aMEHY
BemmonHeHne MHIMBHIYaIbHBIX TK-1.1. TIK-1.2. TIK-
6 OOurre MPUHITAITEI OpTaHU3aAINI 6 KOHTPOJIHHBIX Pa0OT, M3ydeHUE ) 3.1"IK-5 l.l"[K-
MuKpo-OBM TEOPETUUECKOTO MaTepHuaa pu - I
5.2,I1K-5.3
HOJTOTOBKE K IK3aMEHY
7 IIpoMblIiIeHHbIE KOHTPOJIIEPHI 6 Tpox P » MY 1.3, TIK-5.1, TIK-
TEOPETUIECKOT0 MaTepuana npu
5.2,I1K-5.3
HOJTOTOBKE K IK3aMEHY
BeimonHeHne WHIMBHAYaIbHBIX
8 [udpoBble  NPOMBIIIICHHBIE  CETH 6 KOHTPOJIBHBIX paboT, M3ydeHHE Hlf 311T’III(I- IS< 11 Zﬁg_ K
(aric) TEOPETUIECKOr0 MaTepuasa mpu 5.2.11K-5.3
TIOJITOTOBKE K 9K3aMEHY
contrponmmi pador, mayuene | M1 TK-12. T
9 | YcrpoiictBa cBsi3u ¢ oobektamu (YCO) 5 P P » Y 1.3, TIK-5.1, TIK-
TEOPEeTHYECKOT0 MaTepuaia Mmpu
5.2,I1K-5.3
MIOJITOTOBKE K 9K3aMEHY
BrimonHeHne MHIMBHAYaIbHBIX ) : )
10 CpenctBa  OpraHu3allid  YEJIOBEKO- 4 KOHTPOJIBHBIX paboT, U3ydeHHUe Hlf 31 11_’1113_ IS< 11 21_’1112_ K
MaIMHHOTO HHTepdetica TEOPETUUECKOr0 MaTepuaia npu ’ ’5 2 HK'_S’ 3
MOJITOTOBKE K DK3aMEHY - '
BrimonHeHne MHIMBHAYaIbHBIX IK-1.1. TIK-1.2. TIK-
11 IIpeoGpazoBarenu YaCTOThI st 5 KOHTPOJIbHBIX PaboT, M3ydeHHE ) 3'T’IK- P l.ﬁK-
yIpaBJICHHUS JBUTATEISIMHI TEOPETUIECKOTO MaTepuana npu ' ’5 > HK'_S’ 3

TMOJATOTOBKE K OK3aAMCHY
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8.1 Konmpons camocmoamenvHoit padomut

JIJI1 OYHOT'O U OUHO-320YHOTO OTIEJICHUU

No TeMbI, BBIHOCUMBIC HA I/IHlII/IKaTopr
I /;1 camMocToATeIbHY0 | Yacsl ®opma KPC AOCTHIKeHHU S
padory KOMIIETEeHI[UU
1 2 3 4 6
KonTtpoinb BBITIOITHEHNS § TK-1.1, TIK-1.2, TIK-
1 [TpomblnuIeHHBIE 6 WHIMBUIYaJIbHOW KOHTPOJIBHON paboTH, 1.3, 1IK-5.1. TTK-
KOHTPOJIIEPHI 71a00paTOPHBIX M MIPAKTHIECKHUX padoT, ' 35 ) HK’_S’ 3
KOHTPOJIBHBIX BOITPOCOB K 9K3aMEHY - '
Cpencrsa opranusaiin EI-(I) H;E;HL;:’;E(SEHS:}?T’I 0JILHOM pabOTEI TK-1.1, TK-1.2, 11K-
2 YeJIOBEKO-MAIIMHHOIO 6 na(?o aTI:)y HBIX W I aKTI;I quKI/pr aGoT ' 1.3, ITIK-5.1, IIK-
uHTEpdeiica parop P p ’ 5.2,IIK-5.3
KOHTPOJIBHBIX BOIIPOCOB K 9K3aMEHY
Ipeodpasosarem EI({) H;EI(/)IHL;;::I((;;H;;?: OJILHOM PabOTHI TIK-1.1, TTK-1.2, TIK-
3 YacTOThl JJISl YIpPaBJICHUS 6 aélo aTIZ)y I aKTI;I‘IeCKI/IXpa6OT ' 1.3, TIK-5.1, TIK-
JIBUTATEIAMU f1aboparop P p i 5.2,IIK-5.3
KOHTPOJIBHBIX BOMIPOCOB K 9K3aMEHY

Q. Hcmmwoeanuepeﬁmunzoeoﬁ Cucmembl oueHKu 3HAHUL

[Ipu oueHke pe3ynbTaToB ACSATENBHOCTH OOYYAIOMINXCA B pAMKAX JUCUUILIUHBI
«MUKpONPOLECCOPHBIE  CUCTEMBI  YNPABICHUS SHEPreTUYECKUMU  OOBEKTAMU»
UCIIOJIb3YETCSl pEeUTUHTOBasg cuctema. PelTMHroBas ouneHka QopMupyercs Ha
OCHOBAHMHM TEKYUIEr0O M MPOMEXKYTOYHOIO KOHTPOJsA. MakcuManpHOE U
MUHUMAJIbHOE KOJIMYECTBO OAJIJIOB MO Pa3IMYHbIM BUJaM Y4€OHOU pabOThl OMUCAHO
B «llonoxxennn o OaIbHO-PEUTHUHIOBOM CUCTEME OLIEHKM 3HAHUU CTYAECHTOB U
oOecrieueHus kauectra yaeOHoro mpoieccay @PI'bOY BO «kKHUTVY ».

JIJ1g OYHOT0 M OYHO-3a0YHOT'O OTIEIEHUN

OueHoYHbIE CPEACTBA KoJu-Bo Min, 6a;1;10B Max, 6a/u10B
JlaGoparopHas paboTa
No 1-2 1 10 16
JlaGopatopHas paborta Ne3 1 5 8
JlaboparopHast pabora Ned 1 5 8
JlaGoparopHas pabotaNeS 1 5 8
ITpakTnyeckas pabora Nel 1 11 20
DK3aMeH 24 40
Hroro: 60 100

10. Oyenounvie cpedcmea 0151 meKyuLe20 KOHMpPOAs ycneeaemocniu,
RPOMEIHCYMOUHOU ammecmauuu no UMo2am 0C60eHUs OUCUUNTUHbL

OueHouHbIE cpencTBa Ui MPOBEAEHUS TEKYIIETO KOHTPOJIS YCHEBAEMOCTH,
IPOMEXYTOUHOM aTrecTalmyd OOyYaloIIUXCS W HUTOrOBOW  (FOCYyAapCTBEHHOU
UTOTOBOM) aTTeCTallMd pa3padaThIBalOTCA COMVIACHO TMOJIOKEeHHI0 o DoHgax
OLIEHOYHBIX CPEJICTB, PACCMAaTPUBAIOTCS KaK COCTaBHAs 4acThb paboyeil mporpaMmsl U
0(pOpMIIAIOTCS OTAETBHBIM JJOKYMEHTOM.
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11. Ungpopmayuonno-memoouueckoe obecneueHue OuCUUNIUHbL

11.1 Ocnoenasn rumepamypa

[Ipn wuzydeHuM AUCHUIUIMHBI «MUKpPONPOIIECCOPHBIE CUCTEMbl YIPABICHUS
HPHEPreTUUEeCKUMH OOBEKTaMU» B KAaueCTBE OCHOBHBIX HCTOYHHMKOB HHGOpPMAIMH
PEKOMEHTyeTCsl UCTIOIB30BATh CIEAYIONIYIO JIUTEpPaTypy:

OcHOBHbIE HCTOYHUKH MHPOPMAIIHU

KoJa-Bo 3Kks3.

1

2

1. 'ypos, B. B. MukponpoueccopHble CHCTEMBI [ DJIEKTPOHHBIN
pecypce]: yaeonuk / B.B. 'ypoB. — M. : UHOPA-M, 2019.— 336 c.

3BC «ZNANIUM»
https://znanium.com/read?id=357994
Hoctyn ¢ 1100011 TOUKH HHTEPHET 1ocie
peructpanmu ¢ IP-anpecos HXTU

2.Cumakos, I'. M. Lludpossie ycTpoiicTBa 1 MEKPOIIPOLIECCOPHI B
ABTOMATH3MPOBAaHHOM JJIEKTPONPUBO/E : yueOHoe nocobue : [16+] /

I'. M. Cumaxkos, 1O. B. [Tankpau. — HoBocubupck : HoBocubupckuii
roCyJapCTBEHHBIH TeXHHUecKuil yHuBepcureT, 2013. — 211 c. — Pexxum
nmocryma: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=228924 .— ISBN 978-5-
7782-2210-6. — TekcT : 2NEKTPOHHBIH.

9BC «YBO»
https://biblioclub.ru/index.php?page=boo
k&id=228924 Jloctymn ¢ 1r0060it TOUKH
UHTEpHET TocJe perucrpanui ¢ IP-
anpecoB HXTU

3. Mockanenko, B. B. CucteMbl aBTOMaTU3UPOBAHHOTO YIPABJICHUS

- M.: HUL] UTH®PA-M, 2014. - 208 c.

3JEeKTPOIprBOIa [ DIEeKTPOHHEIH pecypc]: YueOnuk / B.B. MockaneHko.

9BC «ZNANIUM»
https://znanium.com/read?id=134453]1oc
TYH ¢ 000 TOYKN HHTEPHET MOCIIe
peructpanmu ¢ IP-anpecos HXTU

11.2 /lononnumenvnasn tumepamypa
B kadecTBe JOMOJHHMTEIBHBIX HCTOYHHUKOB
WCITOJIB30BATh CIICIYIONTYIO JIUTEPATYPY:

uH(pOpMAIUU PEKOMEH]IyeTCs

JIOHOJIHI/ITCJIBHLIG HCTOYHHUKH I/lH(l)OpMaIII/IH

KoJa-Bo 3Kks3.

1

2

1. 'ypeBuy, B.J1. MuxpomnpolieccopHble pesie 3aluThl. Y CTpOHCTBO,
po6JIeMbl, MEPCHeKTHBHI [ DIeKTpoHHBIH pecypc] / B.M. I'ypeBud. - M.:
Wudpa-Umxenepus, 2011. - 336 c. Pexxum goctyna
http://znanium.com/bookread2.php?book=520293, o maposro.- I6C
«3HaHUYM.

OBbC «ZNANIUM»
https://znanium.com/read?id=123179
Hoctyn ¢ 1r000if TOYKM HHTEPHET NOCIe
peructpammu ¢ IP-anpecos HXTU

2. I'mazsipuH, B. E. MukponponeccopHbie pereifHbIe 3aiIuThl OJI0Ka
rereparop-TpancopmaTop[ DIeKTpOHHBIH pecypc]: yueo.
nocobue/I'mazeipun B.E. - HoBocubupcek.: M3x-s8o HI'TY, 2014. - 140 c.

9BC «ZNANIUM»
https://znanium.com/read?id=165608
Hoctyn ¢ 1r000if TOYKM HHTEPHET NOCIe
peructpammu ¢ IP-anpecos HXTU

11.3 Snekmponnvie ucmounuxku unghopmayuu

IIpy un3ydeHuu mUCIUILIAHBL «MUKPOIIPOLIECCOPHBIE CHUCTEMBI YIIPABICHUSA
SHCPICTUICCKUMU 00BEKTAMU» B KAUECTBE OJICKTPOHHBIX MCTOYHHUKOB I/IH(l)OpMaLII/II/I,
PEKOMCHAYCTCA NCIIOJIB30BATH CIICAYIOINUC UCTOTYHUKUA:
9BC «Znanium.comy» — Pexxum goctyma: http://znanium.com

ObC  «YHuBepcutTerckas  OuOIMOTEKA

/https://biblioclub.ru

OHJIAVH)) -

Pexum JOCTyIa:

15



https://biblioclub.ru/index.php?page=book&id=228924
https://biblioclub.ru/index.php?page=book&id=228924
https://biblioclub.ru/index.php?page=book&id=228924
https://znanium.com/read?id=165608
http://znanium.com/
http://znanium.com/
http://znanium.com/
http://znanium.com/
http://znanium.com/
https://biblioclub.ru/

11.4 Coepemennvie npogheccuonanvnuvie 6a3pl OAHHBIX U UHDOPMaAUUOHHDIE
CHPABOUHbBIE CUCHEMBL

Ner.n Anpec UnTepHer-pecypca HaumenoBanue u conepkanue UHTepHer-pecypca
1 2 3
1 http://www.edu.ru denepanbublii mopTai «Poccuiickoe oOpa3oBaHUE»
2 http:/Awww.fcior.edu.ru ®DenepallbHblil LEHTP nH(pOpMaMOHHO-00pa30BaTENbHBIX
pecypcoB
3 http://WindOW.edU.rU MH(l)OpMaHI/IOHHaH CHUcCTEMAa ((EZ[I/IHOC OKHO JA0CTyIa K
00pa3oBaTeIbHBIM pecypcam»
4 http://elibrary.ru Hayunast anexTponHast Oubanoreka
CoraacoBaHo:
3aB. OT/ICJIOM 10 OMOJIMOTEUHOMY Pprs
00CITy’)KUBAHUIO ST B.4. Tapacosa

12. Mamepuanvno-mexuuueckoe obecneuyenue OUCYUNIUHDL

B kawectBe  MaTepHaIbHO-TEXHUYECKOTO  OOECMEUEHHUs]  JTUCIUIUIMHBI
«MUKpONPOILIECCOPHBIE  CUCTEMBI  YIIPABJICHUS DHEPreTUUECKUMU OOBEKTAMUY
UCITOJIB3YFOTC:

Jlexyuonnvie 3auamus:

Nel22«OtpacneBas maGopaTopusi aBTOMATHYECKOTO  DJIEKTPONPUBOJA  C
MUKPOIPOLIECCOPHONU CUCTEMOM yMpaBJIeHUs sl HEHTEXUMUYECKUX TPEITPUITHIN,
ocHamieHHas mnpoekropom BENQ, HacTeHHBIM dKpaHOM, KOMIIBIOTEpAMU C
MOHUTOpPaMH, CTOJIAMH,  CTOJOM IPENOJABaTeNs, CTOJaMH JJIsi KOMIIbIOTEpA,
CTYJbSIMH, JOCKOM y4YE€HHYECKOHW, mikadamu, ceiipom, MPUHTEPOM, pPa3AaTOUYHBIM
matepuasiom ¢upmel «Mitsubishi Electricy.

lIpakmuueckue u 1abopamopmuvle 3aHAMUA:

Nel22«OtpacneBas naGopaTopusi aBTOMATHYECKOTO  3JEKTPONPUBOJA  C
MUKPOIPOLIECCOPHOU CUCTEMOM yHpaBICHUS ISl HEPTEXUMHUECKUX TPEIPUATUIN,
OCHAILIEHHAS:

NmutanmonHbiii  yueOHbI  cTeHJ  «BBICOKOBONBTHBIM  MpeoOpa3oBaTelib
TMdrive-MVG2, sBxiaovaromuii B ce0s  BBICOKOBOJBTHBIH — IIPeoOpa3oBaTeb
gactotel MVG2 ¢upmer « TMEICy, Harpy3ouHble yCTpOWCTBa M3 2-X JBHTraTesci
MOIHOCThIO 4KkBT (pupmbr «Siemens») u npeodpasoBarenb yactoThl FR-A741-5,5
K-EC ¢upmsr «Mitsubishi Electricy.

VYuebnslii cTeHs « MUKpPOTIPOIECCOPHBIE CUCTEMBI YIIPABIICHUS, BKIFOYAIOITUI
B cebs obOopymoBanue dupmbl «Mitsubishi Electric»: kontposiepsr System Q (2
mt.), FX3GE, mnanenu omneparopa GOT 2000 , GOT 1000, npeobpa3oBarenu
gactotel FR-E720S-030SC-ES  ¢dupmer  «Mitsubishi Electricy, acuaxponHbIe
anexktpoasuratenu 200 Br, anmapatHoe oOecrniedeHUE JJii  MPOMBIILICHHBIX
cereit Ethernet, CC-Link, Modbus.
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13.006pa3zosamenvhuvle mexnoaocuu

OcHOBHBIE HHTEPAKTUBHBIE POPMBI MPOBECHUS yueOHbIX 3aHATHH (18 yacoB —
ouHas opma 00yueHus1,14 4acoB — OUHO-3a04yHast popMa OOyUCHHST):
* paboTa B MaJIbIX TPYIINAX;
* pa3zpaboTKa mpoekTa (MeTo ] MPOCKTOB);
* HUCTIOJh30BaHUE OOIIECTBEHHBIX PECYPCOB, COIHMAIBHBIC TMPOEKTHI U JPYTHE
BHEAYJAUTOPHBIE METOABl OOyYCHHs, HAmpUMEp TPOCMOTP U  OOCYKICHHE
BUICO(UITBMOB, SKCKYPCHH, PUTJIAIICHNE CIICIIUATTNCTA, CTICKTAKIIN, BEICTABKH
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