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COJEPKAHHE

OBIIIASI  XAPAKTEPUCTUKA TIPUMEPHOM PABOYEMN
INPOI'PAMMBI IPO®ECCUOHAJIBHOI'O MOYJIAA

CTPYKTYPA n COJAEP)KAHUE INPOI'PAMMBI
INPO®ECCHOHAJIBHOI'O MOAYJIA

YCJIOBUSA PEAVIM3ALIUU ITIPOPECCUOHAJIBHOT'O MO YJIA

KOHTPOJIb UM OLEHKA PE3YJIBTATOB OCBOEHUsA
MNPO®ECCHUHOHAJIBHOI'O MOAYJIA



1. OBIIASL XAPAKTEPUCTHKA ITIPUMEPHOM PABOYEI ITPOTPAMMBI
MNPO®ECCHUOHAJIBHOI'O MOAYJIA

IIM.04 «TexHnuyeckoe 00CTYKMBAHUE CJOKHOTO FJIEKTPUYECKOT0 M IJIEKTPOMEXaHUYECKOr0
000py10BaHMS € 3JIEKTPOHHBIM yIIPABJIeHUEM)

1.1. I_[e.m, U IINIAHUPYEMBIC PE3YJIbTATHI 0CBOCHUSA HpO(l)eCCI/IOHaJILHOFO MOAYJd

B pesynprare u3ydeHuss mpoecCHOHAIBHOTO MOMAYNS CTYISHT JODKEH OCBOUTH OCHOBHOHM BHJT
nesaTeabHOCTH TexHu4eckoe 00CayKUBAHNE CI0KHOTO JIEKTPUYECKOr0 U JIeKTPOMEeXaHUYeCKOro
000py10BaHHUS C JJIEKTPOHHBIM YNPABJIE€HHEM U COOTBETCTBYIONIME €My OOIIMe KOMIIETCHIIMH U
npodeccuoHaIbHbIe KOMIETCHIINH:

1.1.1. [Tepeyenn oOMIUX KOMIIETEHITUN

Kox HaumenoBanue 001X KOMIeTeHIMI

OK 1 Bo16upath criocoOb! penieHus 3aaa4 1poecCUOHaIbHON IesSTEIbHOCTH,
IIPUMEHUTEIBHO K PAa3JIMYHBIM KOHTEKCTaM

OK 2 OcymiecTBIATh OUCK, aHATM3 U HHTEPIPETAuio HHPOpMAaLi, HeOOXOAUMOM ISt
BBITNIOJTHEHM S 33/1a4 MPOECCHOHANTBHON AESITENbHOCTH

OK 3 [1marnpoBatTh U peann30BEIBaTh COOCTBEHHOE MPOPECCHOHAIIBHOE U JIMYHOCTHOE Pa3BUTHE.

OK 4 PaGorats B KOJUIEKTHBE U KOMaHE, 3 (HEKTUBHO B3aUMOICHICTBOBATE C KOJIJIETAMH,
PYKOBOACTBOM, KJIIMEHTAMHU.

OK 5 OcymiecTBIATh YCTHYIO ¥ MUChbMEHHYIO KOMMYHUKAIUIO HA TOCYIapPCTBEHHOM SI3bIKE
Poccwuiickoit @enepannu ¢ yaeToM 0COOEHHOCTEHN COMMaIbHOTO U KYyJTbTYPHOTO KOHTEKCTA.

OK 6 [IposIBIATH rpaskAaHCKO-TTATPHOTUYECKYIO TTO3HUIUIO, IEMOHCTPUPOBATH OCO3HAHHOE
HOBE/ICHNE HAa OCHOBE TPAJUIIMOHHBIX 00IIeUeI0BEYeCKUX [IEHHOCTEH.

OK 7 ConeficTBOBaTh COXpaHEHHUIO OKPYKAIOLIEH Cpeibl, pecypcocOepekeHuto, 3pHEeKTHBHO
JICWICTBOBATH B YPE3BBIYAMHBIX CHTYAIHSIX.

OK 8 Hcnonp30Bath cpeacTBa GU3NYECKON KYIbTYPBI AJI1 COXPAHEHUSI U YKPETIIICHUS
3JI0pOBbS B Ipoliecce MpoPeCCHOHATHHON ASSITENFHOCTH U TOICPKAHUS
HE0OXOAMMOT0 YPOBHS (PU3UYECKOM MOTOTOBICHHOCTH.

OK 9 Hcnionb3oBaTh MHPOPMAIIMOHHBIE TEXHOJIOTHU B MPOYECCHOHATBHON JEATEIIbHOCTH

OK 10 [Tonb3oBaThCs MPOGECCHOHATBHON IOKYMEHTAIMEH Ha TOCYIapCTBEHHOM W HHOCTPaHHOM
SI3bIKaX

OK 11 Hcronp30BaTh 3HaHUS IO PUHAHCOBOW ITPaMOTHOCTH, TUNITAHUPOBATH
MPEITPUHUMATEIILCKYIO ICITEIBHOCTh B MPo(hecCHoHaIbHOU cdepe




1.1.2. [Tepedyens npodeccHOHATBEHBIX KOMITETCHITHI

Kon HaumeHoBaHuEe BUI0B 1€ATEJILHOCTH U NPO(eCCHOHATBHBIX KOMIIETEH Uil

B 4 TexHu4yeckoe 00CITy)KHBaHUE CIIOKHOTO JIEKTPHUUECKOTO U JIEKTPOMEXaHUIECKOTO
000pYyIOBaHUS C DIEKTPOHHBIM YIIPABICHUEM

IIK 4.1. OcylecTBIATh HaNaAKy, PETYJIUPOBKY M IPOBEPKY CIOXKHOTO 3JIEKTPUYECKOIO U
AJIEKTPOMEXAHHYECKOTO 000PYOBAHHMS C JIEKTPOHHBIM YIIpaBICHUEM

I1IK 4.2. Opranu3oBbiBaTb ¥ BBINOJHATH  TEXHUYECKOE  OOCIIY)KMBaHHE  CIJIOKHOI'O
AJICKTPUYECKOTO M DJICKTPOMEXAHUUYECKOrO0 O0OpYIOBaHUS C  DJEKTPOHHBIM
yIpaBJICHUEM

IIK 4.3. OcymecTBISTh HCIIBITAaHHE HOBOT'O CIIOJKHOTO AJIEKTPUYECKOTO H
AIEKTPOMEXAHUIECKOTO 000PYOBAHHUS C DJICKTPOHHBIM YITPABJICHUEM

IIK 4.4. Bectn OoT4ETHYIO JOKYMEHTAIMIO MO MCHBITAHUAM CIIOXKHOIO SJIEKTPUYECKOrO U

AJIEKTPOMEXAHUYECKOT0 000pYIOBaHHUS C 3JIEKTPOHHBIM yIIPaBJICHUEM

1.1.3. B pe3ynbrare ocBoeHHS MPOHECCHOHATHHOTO MOAYJISI CTYIEHT TOJIKEH:

MMeTh IpakTHYECKUH OMBIT |~ B BBIIOJIHEHUN pabOT IO TEXHUYECKOMY OOCITYKHBAHUIO

CJIO’KHOT'O IEKTPHUUECKOrO U AIEKTPOMEXAaHUUECKOTO
000py10BaHUs C 3JIEKTPOHHBIM YIIPABIICHUEM;

— HCIOJIb30BAHUS OCHOBHBIX U3MEPUTENILHBIX TPHUOOPOB:

- NPUMEHEHUS CIIEHHAIN3UPOBAHHBIX IPOrPAMMHBIX POJYKTOB.

YMmetn

— OpraHu30BbIBaTh U BECTU TEXHOJIOTMYECKUH MpoIiecC
00CTyXKUBaHUS CII0)KHOT'O JIEKTPUUYECKOTO U
AIIEKTPOMEXAHNYECKOTO 000PYAOBAHNUS C JIEKTPOHHBIM
YIPaBIEHUEM;

— OINpeAessATh ONTUMAJIbHBIE BAPUAHTBI OOCTYKUBAHUS U
UCIIOJIb30BaHUS 3JIEKTPOOOOPYA0BaAHMS;

— MOJ0MpaTh TEXHOJIOTHYECKYIO OCHACTKY JUIsl 00CTYKMBaHUS
CJI0KHOTO JIEKTPUUYECKOTO U ANEKTPOMEXAHUYECKOTO
000py/I0BaHUs C 3JIEKTPOHHBIM YIPaBIECHUEM;

— 0(hOpMIISATH JOKYMEHTALIMIO: TEXHUYECKUE 3aaHUS,
TEXHOJIOTHYECKHE MPOLIECCHI, TEXHOJIOIMUECKHUE KapThl;

~ TOTOBUTH TEXHUYECKYIO TOKYMEHTALHUIO JUIsl MOJAECPHU3ALNN
OTpacJIEBOTO NIEKTPUUYECKOTO U AIEKTPOMEXAHUYECKOTO
000pYyI0BaHUS C AIEKTPOHHBIM YIIPABICHUEM.

3HaTb

- 0COOEHHOCTHU ABTOMATHU3UPYCMBIX ITPOLCCCOB U MPOU3BOJICTB;

— OCHOBBI  KOMIUIGKCHOM  MEXaHHM3allid W  aBTOMAaTH3aI[UH
NPOM3BOJCTBA  AJEKTPUYECKOTO M AJIEKTPOMEXaHHYECKOTO
00opyIoBaHus;

- (us3HYeCcKKe MPUHITUIIBI PAOOTHI, KOHCTPYKIIHIO, TEXHUUECKUE

XapaKTCPUCTHUKHU, obiactu MPUMCHCHU A, ITpaBUJIa DKCIUTyaTallunu
CJIOKHOT'O 3JICKTPHUYCCKOI'O U IJICKTPOMEXAaHUYCCKOTO
06OPYIIOB3.HI/I}I C JJICKTPOHHBIM YIIPABJICHUCM;

— yCJ’IOBI/Iﬁ OKCIUTyaTalluu  CJIOKHOTO 3neKTp0060py,u013aHH;1 C
SJICKTPOHHBIM YIIPABJICHUCM.




1.2. Kosim4yecTBO 4acoB, 0TBOAUMOE HA OCBOEeHHME MPO()eCCHOHAIBLHOT0 MOTYJIAA
Bcero gacos: 936

W3 anx Ha ocBoenne MJIK: 684

Ha TPAKTUKH, B TOM YHCJIC TPOU3BOACTBEHHYIO: 252

%l
camocCTosITeTIbHas paboTa:™

1 O6Gwvem camocTosTenbHOM PabOTH 0BYUYAIOMIMXCS ONMpeeseTcs 0Opa3oBaTeIbHOI OpraHM3alieil B COOTBETCTBHH C
tpeboBanusimu PI'OC CIIO B mpenenax odbema oOpa30BaTEIbHON MPOTpaMMBI B KOJIMYECTBE YacOB, HEOOXOJMMOM IS
BBINIOJIHEHHST 3aJlaHUH  CaMOCTOSITENILHOM paboThl  00ydalomMxcs, MNPEAyCMOTPEHHBIX TEMAaTHYECKMM IUIAHOM U
coJiep’KaHuEM y4eOHOM AUCIUIUINHEIL.
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2. CtpykTypa u coaep:xkanue npodeccuonaibnoro moayJsi [IM.04 Texnuueckoe 00cayKHBAHHE CI0KHOT0 YIEKTPHUECKOT0 U )IeKTPOMEXaHMYECKOT0
000py10BaHUS € 31eKTPOHHBIM YIIpaBJeHHEeM

2.1. CtpykTypa npodeccuoHaTbHOT0 MOTYJIS

O0BeM npoheCCHOHATBHOTO MOYJIA, Yac.
Kool T—— Pabora o0yuarommxcsi BO B3aUMOJICHCTBUY C MPETIOIaBaTeIeM
g I st > e
KOMIIETEHIUHI ’ ’ HATPY3KH, Hac. Beero ﬂa60paT0sz(I))?4 Mqﬂcnliypcomlx [IpousBonct ;:g;’:;:z
MIPAKTUYECKUX pabor Yuebnas BEHHas
3aHATHH (TIpOEKTOB)
1 2 3 4 5 6 7 8 9
[IK 4.1 —4.4 | Pa3znen 1. Opranuzamus u
OK1-11 BBIIIOJIHEHUE HANAJKU, PETYJIUPOBKH,
TEXHUYECKOT0 OOCTYKHBaHUS
CIIOHOTO AJIEKTPUUECKOTO U 752 572 270 30 - 180 *
3JIEKTPOMEXAHUYECKOTO
000pyIOBaHUS C JIEKTPOHHBIM
YIIPaBICHUEM
[IK 4.1 —4.4 | Paznen 2. Opranusamus u
OK1-11 BBIIIOJIHEHUE UCIIBITAHUS U
TEXHUYECKOI'0 KOHTPOJISI KauecTBa
CJI0KHOT'O JJIEKTPUYECKOTO U 184 112 60 i - 72 *
3JIEKTPOMEXAHUYECKOTO
000pyI0BaHUS C IIEKTPOHHBIM
YIIPaBICHUEM

2 o o v

O0beM camoCTOATENFHONH paboThl OOydaromuxcsi ompeaensercss o0pa3oBaTeNbHON opraHm3amel B cooTBeTcTBHHM c TpeboBanmsamMu PI'OC CIIO B mpenmemax oObema
00pa3oBaTeNbHOM MPOrpaMMbl B KOJIMUECTBE YaCOB, HEOOXOAMMOM JJIsl BBITIOJHEHUS 33JaHUIl CaMOCTOSITEIILHOM paboThl 00Y4alOIIMXCsl, IPEAYCMOTPEHHBIX TEMAaTHYECKUM TUIAHOM H
coJiep>KaHueM y4eOHOM AUCIMIUINHEIL.




Bcezo:

936 684 330 30 -

252 *

2.2. TemaTu4yecKkuii MJIaH U coJep:kaHue npodeccuonaabuoro moayJsi IIM.04 Texuudeckoe 00cTy:KHBaHUE CI0KHOTO YJIEKTPUYECKOTO H
3JIEKTPOMEXAHHYECKOT0 000PYI0BAHNS C YJIEKTPOHHBIM yNPABJIEHUEM

HaumeHoBaHMe pa3aesioB U TeEM

NnpodpeccCHOHATBHOT0 MOLYJIA
(ITM), MesKIMCUMTITTMHAPHBIX

Coaepxxanne y4e0HOr0 MaTepHaJa,
JabdopaTopHble padoThHI U MPaKTHYECKHE 3aHATHS, CAMOCTOATEIbHAsA YueOHas padoTa
o0y4Jaromuxcs, KypcoBasi padora (IIpoeKT)

O0neM B yacax

kypcoB (M/IK)
1 2 3
Paznes 1. Opranusanusi ¥ BbINOJHEHHE HAJIAJAKH, PEryJTHPOBKH, TEXHHYECKOI0 00CIyKMBAaHUS U PEMOHTA 752
3JIEKTPHYECKOI0 U 3JIEKTPOMEeXaHH4eCKOro 000pyA0BaHUA
M/IK.04.01 Cjio:kHOe 3JIeKTPpHYECKOe U YJIEKTPOMeXaHHu4YecKoe 000py/I0BaHue ¢ JJICeKTPOHHBIM YIIPpaBJIeHUEM 286
Tema 1.1. KomnslotepHoe | Conepkanue
MO/ieITUPOBaHue KomnproTepHsle IporpaMMbl MOJIEIMPOBAHUS U pacyeTa OCBEILECHUS
31eKTPOHHOr0  YHpABJEHHS Tunel, BO3MOXXHOCTM W XapaKTEPUCTHKU MPOrpaMM MOJEIUPOBAHMS M PacueToB
oCBelIeHHeM ¢ | ocBemenus. AiropurMel paboThl NporpamMm. basbl mapamMeTpoB CBETHIBHHKOB. MeTOIUKH
HCIOIb30BAHHEM pacyera €CTECTBEHHOTO M MCKYCCTBEHHOTO OCBEIICHHs. PacueTHas OleHKa OCBENIEHHOCTH | 4
POrpaMMHBIX POAYKTOB 00BEKTOB U nomeneHuid. 3 D Bu3yanusanus pe3yibTaToB PacyeToB.
AHaIn3 OCBELIEHHOCTH POU3BO/ICTBEHHBIX TOMEIIEHUN
HopmupoBaHue OCBEIIEHHOCTH IMpU MPOoeKTUpoBaHUU. OOOCHOBaHHE BBHIOOPA METOIMKH
pacyera OCBellleHUs. YTpaBieHue paboToil OCBETUTENbHBIX ycTaHOBOK. HazHaueHue, THIIbI,
KJaccu(uKalus, NepcreKTUBHbIE BUABI U KOHCTPYKLIMU COBPEMEHHBIX CBETHUIILHUKOB.
B Tom qucjie, NPaKTHICCKUX 3aHATHH 18
[TpakTrueckoe 3ansatue Ne 1. M3yuenue unrepdeiica nporpammsl DIALux 4.
[Tpaktuyeckoe 3anarue Ne 2. Pabora B mporpamme DIALUX 4. Co3naHue HOBOTO IMPOEKTa, 18

BBOJI IOMEIICHU, MeOeTH, TEKCTYP.

[Tpaktuyeckoe 3anstue Ne 3. BriOop THIa CBETUIBHMKOB M UX BCTaBKa B Iporpamme. Bon
pPacUYETHBIX TOBEPXHOCTEM.




[Ipaktuueckoe 3ansitue Ne 4. PacueT eCTECTBEHHOIO OCBELIECHHUS MPOU3BOJCTBEHHOIO
nomerteaus B DIALux 4.

IIpakTnueckoe 3anstue Ne 5. PacdyeT MCKYCCTBEHHOIO OCBELICHHUS IIPOU3BOACTBEHHOTO
nomemenus B DIALux 4

[TpakTnueckoe 3ansatue Ne 6. Pabora B TpexMepHOM BHJIE.

[TpakTrueckoe 3ansTue Ne 7. BeIBOA ¥ MPOCMOTP pe3ynbTaToB, UMIOpT B IpoekT DWG / DXF
daiinos.

[TpakTueckoe 3ansaTue Ne 8. Co3nanue BugeookyMeHToB B DIALux 4

Tema 1.2.
CHJIOBOIi

DeMeHTHAdA 0a3a
JIEKTPOHUKH

CJIOKHOT0 J3JICEKTPUYECCKOI0 M

JIEKTPOMEXaHHIECKOT0
o0opynoBaHus c
3J1eKTPOHHBIM YIIPaBJIeHHEM

Conepxanue

Tpan3zucrops!

OcHOBHbIE BU/IbI CHJIOBBIX 3JIEKTPOHHBIX Kiltoueil. CHIIOBbIE OUIIOJIIPHBIE TPAH3UCTOPBI.
Momnsie MIIT — Tpan3ucTopsl. bumnonspHsle TPaH3UCTOPBHI ¢ U30JHMPOBAHHBIM 3aTBOPOM.
(IGBT). Crarnveckue WHAYKIIMOHHBIC TPAH3UCTOPBI.

Tupucropst

OnHO onepanyOHHbBIE TUPUCTOPBL. 3aMpaeMble TUPUCTOPBI. HAYKIIMOHHBIE TUPUCTOPHI.
[ToneBbie THpHUCTOPBI. MOIYIM CHIIOBBIX DJEKTPOHHBIX KIIO4Yei. THIOBBIE Y3IIBI CXEM
ynpasieHus. opMUpOBaTEIN UMITYJIbCOB YIIPABICHUS.

Mukpornpoueccopsl B CHCTEMaX YIPABICHUS.

30

B Tom qucjie, NPaKTHICCKUX 3aHATHH

14

HpaKTI/I‘-ICCKOe 3aHsaTue Ne 9 I/I3yquI/Ie OCHOBHBIX BUJIOB CUJIOBBIX 3JICKTPOHHBIX KJIIOYEH.

[TpakTueckoe 3ansaTue Ne 10. M3yueHne xapakTepuCTHUK U CXEM BKJIFOUEHHUS TUPUCTOPOB.

[TpakTrueckoe 3austue Ne 11. M3ydyeHne THIIOBBIX Y3J10B CXEM YIPABIIEHUS C
HCITOJIb30BAaHNUEM CHUJIOBOM JIEKTPOHUKH.

[TpakTueckoe 3ansaTue Ne 12. FI3yueHue TUIIOB ¥ XapaKTEPUCTUK MOAYJIEH CHUIIOBBIX
IIEKTPOHHBIX KIIIOYEH.

ITpakTnueckoe 3ansatue Ne 13. M3ydyeHne noKIOUEHUS CUJIOBBIX MOJYJIEHN /IS YIIpaBJICHUS
ACUHXPOHHBIM JIBUTaTEIIEM.

14

Tema 1.3.
3alllUThbI

MeTtoabl, cxeMbl
Hu INPUMECHCHUE

Conepxanue

MeTOJIBI 1 CXEMBI 3alllUThI

40




MOIIHBIX
MOJIYITPOBOAHUKOBBIX KJII04ei
B CHMJIOBBIX CX€Max

Bunbl neperpy3ok 1o HanpsKEHUIO M TOKY. MeToibl 3alMThI OT IOMEX. 3alllUTHBIE LEN
CUJIOBBIX KJIFOU€H. 3alinTa CHIIOBBIX LENEH OT KOPOTKOro 3aMblkaHUsl. CUIIOBBIE KITHOUH C
WHTEIPUPOBAHHON CUCTEMOM 3aLUTHI.

[IpumeHeHre MOIIIHBIX [TOJYIIPOBOIHUKOBBIX KIIIOUEH B CUJIOBBIX CXEMaX.

OO6nacTi mpuUMeHEeHUs KIHYeBbIX NpUOOpoB. THUIIOBBIE CXEMbl TPAH3UCTOPHBIX KIIFOUEH.
Kimtou nHa OumomnsipHom Ttpansuctope. Kmrou Ha momuom MJII — Tpansucrope. Kmrou Ha
OMMOJSIPHOM TPAaH3UCTOPE C M3OJMPOBAHHBIM 3aTBOpoM. Kitou Ha cTatuueckom
WHIYKIMOHHOM TPaH3UCTOpEe. THUPUCTOPHBIE KIIFOUH.

[IpuMeHeHre MOIIIHBIX KIIIOYEH B cXeMaX yIpaBiIeHUS 3JEKTPOJBUTATEIIMU
NIEPEMEHHOT0 TOKa

OcHoBHbIE pexuMbl CHII0BbIX Kitouell B IIIMM — unBepTopax A aCHHXPOHHBIX
neurareneii. Ocooennoctu npumeHenust IGBT B cxemax ¢ HHIYKTUBHOM HArpy3KOH.
[Tepexmtouenue noneBsix Tpan3uctopoB MCT B cxemax ¢ MHAYKTHUBHOU Harpy3koil. G1O u
GCT — ki1t0uu B CHIIOBBIX MHBEPTOPAX C IBUTATEIHLHOM HATPY3KOM.

B Tom uncie, npaKTHYECKUX 3aHATHI

18

HpaKTI/I‘ICCKOG 3aHsaTue Ne 14, HBy‘ICHI/Ie CXEM 3allMThl CUJIOBBIX KIHOUECH.

[Tpaktunyeckoe 3anstue Ne 15. U3ydyenue HuskoBonbTHEIX MOSFET — monyneit.

[Tpaktuyeckoe 3anstue Ne 16. U3yduenue Monyns ynpaBieHHs: BEHTHIIbHBIMU JIBUTaTEISIMU

[Mpaktuueckoe 3anstue Ne 17. Mzydenne 010Ka peryisitopa MOIIHOCTH

[TpakTueckoe 3anstue Ne 18. M3yuenne monyins ynpaieHus Tpexpa3HbIM KOJUIEKTOPHBIM
JIBUTaTEJIEM.

HpaKTI/I‘-ICCKOe 3aHsTue Ne 19, I/I3y‘{eHI/IC MOAYJIA YIIPABJICHUSA KOJUJICKTOPHBIM JIBUI'ATCIICM.

ITpakTnueckoe 3ansatue Ne 20. MccienoBanue METOI0B yIIpaBJIeHHs TapaMeTpaMu CBapO4YHOMN
JIyTH CBAPOYHOTO BBITPSIMUTEIS

[TpakTrueckoe 3austue Ne 21. M3ydyenue Moysiss KOMMYTallMd aCHHXPOHHOT'O ABUTATENSI €
«AKTUBHOW» CUCTEMOW YIIPaBJICHUSI.

HpaKTI/I‘-ICCKOe 3aHsTue Ne 22, I/I3y‘-ICHI/IC MOAYJId KOMMYTAallu ACUHXPOHHOI'O ABUTATCIIA

18

Tema 1.4. IlpeoOpa3oBarenu
4acTOThI B cucreme

Conep:xanue

Tumns! npeobpazoBareneii yactorsl (ITH)

28

10




YacTOTHOTO
CKOpOCTH

peryJiupoBaHusA
3JIEKTPONPUBOAA

MEPEMEHHOI0 TOKa

IIY ¢ aBTOHOMHBIM HHBEPTOPOM HAIPSDKEHUS W yIpaBiseMbIM Bbinpsmurenem. 1Y ¢
ABTOHOMHBIM HHBEPTOPOM HAIIPSDKEHUS M LIMPOTHO - HMMITYJIbCHOM Mmonyisinuen. IIY ¢
ABTOHOMHBIM MHBEPTOPOM HAIIPSHKEHUS U BEKTOPHOW LIMPOTHO - UMITYJIBCHOM MOLYJISLUEH.
IIY ¢ aBTOHOMHBIM HMHBEPTOPO YIPABIAEMBIM TOKOM. TOPMO3HON pEXUM IBUTATENS IIPU
nutanuu ot [T4 co 3BeHOM nmoctossHHOTO ToKa. CTpyKTypa U KoMnoHeHThI [1Y.

B TOM umMciie, npaKTUYECKUX 3aHATHI

[IpakTuueckoe 3ausatue Ne 22. MccienoBanue pa3oMKHYTOM cuctemsl ynpasieHus "I1Y -
acMHXpOHHBIN nBuratens"(A/).

[TpakTnueckoe 3ansaTue Ne 23. MccnenoBanue 3aMkHyTO# cucrteMsl ynpasienus "4 -
ACUHXPOHHBIN JBUTATEIb'".

[Tpaktuyeckoe 3anstue Ne 24. Coopka cxemsl 1 HacTpoiika [14 B cucreme "ITY - A/l".

[TpakTuueckoe 3austue Ne 25 Boibop moniHocTu snekrpoasurarens u [14.

Tema 1.5.
ynpaBJieHHsI

CucreMal

npeodpazoBaTeibHbBIMH
yerpoiicrBamu (ITY)

Conep:xanue

CrpyKkTypHBbI€ cXeMbl cucTeM ynpasiaeHus [1Y.

Cucrembl ynpaBieHHs BBIIPSAMHUTENCH UM 3aBUCUMBIX HHBEpTOpoB. CHCTEMBbI
ynpasinenuss IIY ¢ HenocpeacTBeHHOM cBsA3bt0. CHCTEMBbl YHpPaBIEHHS aBTOHOMHBIX
UHBEpTOpOB. CUCTEMBI YNpaBIECHUS PEryJlATOPOB — CTaOMIN3aTOPOB. MUKpPONPOLECCOPHbIE
CHCTEMBI B TIpe00pa30BaTEIIbHON TEXHUKE.

[TpeoOpazoBareny YaCTOTHI sl HACOCOB U BEHTHJIATOPOB.

Tunsel, HazHaueHne U KoHcTpyKuus [IY. OcHoBHBIE y37bl U npuHIMN JedcTBus [T4.
XapakTepuCcTHKa HAaCOCHOTO arperara M CeTH C YaCTOTHBIM PEryJIHpoBaHHEM. VI3MeHeHue
KIIZI HacocHoro arperata C  4YacTOTHBIM  PETyJIMpOBaHMEM IpPH  HU3MEHEHHH
npousBoautensHocTH Illkadel ynpasiaenus Hacocamu. Ilpumenenue ITH juis ympaBienus
KOMIIPECCOpPaMH, BEHTHJISATOPAMU U HACOCAMHU.

ITpeoOpa3oBaTeb 4acTOTHI Ui CUCTEM YIPABJICHHUS HJIEKTPOABUTATEISIMH.

[Ipumenenue uvactoTHOro mpeoOpazoBareneit. [IpeobpazoBaTenn 4acTOTHI PA3THUYHBIX
npousBoauTeneil. Yacrotuerii nmpeodpazosarens DANFOSS VLT lift drive LD 302; CHV180
380 B 6e3 unrepdeiica CANOPEN. I[Ipeobpa3oBaTenp 9acTOTHI TJIaBHOTO TpuBoaa Becrmep.
Br16op npeoOpas3oBarens 4acTOTHI.

[IpeoOpa3oBarens 9acTOThl sl dJeKTponpuBoia JBeped audra. OcHOBHBIE

60
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TEXHUUYECKHE IapaMeTpsl ycTpoicTtBa. (Cxema mnoakiatodeHus. DyHKIMOHaJbHas cXeMma
MHTETPUPOBAHHON CHCTEMBI yIpaBieHUs. ba3oBbie GyHKINN yIPaBICHUS.

[TpeoOpa3oBarenb YaCTOTHI JIsl KOHTEHHEPHBIX KO3JIOBBIX KPAaHOB.

[Tpuniun paboTel M TEXHUYECKHE XapakTepucThku. Cucrema ¢GazouMITyIBCHOTO
ynpasinenusi.  Hamagka — mpeoOpasoBatens.  OCOOEHHOCTH — CHUCTEMbI  YIIPABICHMS
npeoOpa3oBaresisd. HeucnpaBHOCTH KPaHOBBIX TUPUCTOPHBIX 3JIEKTPOIPUBOJIOB.

DIEKTPOHHBIE U KOMIIBIOTEPHBIE CUCTEMBI YIIPABIICHUS TPAHCIIOPTHBIX MAIlIKH.

VYcnoBus 9KCITyaTaMd TPAaHCHOPTHBIX MAIIMH. TUIBI TPaHCIOPTHBIX MAallWH,
COBPEMEHHBIE TpeOOBaHUS K HMX KOHCTPYKIUH. O6ocHOBaHNE PEKUMOB PAOOTHI
TpaHCIOPTHHIX MaluH. OOOCHOBaHME TUIIA ATEKTponpuBoaa. CXeMbl yIpaBiIeHUs IPUBOJIOM
TPAHCHOPTHBIX MAalIMH, JHU(TOB, KPAHOB. DJEKTPOJBUTATEIN B MPUBOJAE T'PY30MOABEMHBIX
MamuH. MeToauka BeIOOpa THIIA U CEpUM ITPeoOpa3oBaTess 4acTOTHI.

ONEKTPOHHBIE M KOMIIBIOTEPHBIE CHUCTEMBl YIPABJIECHUS ITOTOYHO-TPAHCIIOPTHBIX
CUCTEM.

Ha3nauenne u 00nacTd NPUMEHEHUS CHUCTEM YIPABJICHUS HNOTOYHO-TPAHCHOPTHBIX
cucTeM. YCTpPOHCTBO, MPUHLUI PabOThl MEXaHU3MOB HENpPEPBIBHOIO TpaHcmopra. Bbeibop
OCHOBHBIX I1apaMETPOB CUCTEM yrpaiieHus 3aekrpornpusooB [ITC. ABTomaTuzanus cucreM
yIpaBiIeHUS. ONEeKTPOHHOE M KOMIBIOTEPHOE YIPaBJIIEHHWE YIPABIEHUS IOTOYHO-
TPAHCIIOPTHBIX CUCTEM.

B Tom qucjie, NPaKTHICCKUX 3aHATHH

30

[Tpaktudeckoe 3anstue Ne 26 VM3ydeHne npailBepoB yIpaBICHUS! CHIIOBBIX KITFOUEH.

[TpakTrueckoe 3anstue Ne 27 Pacder TEmiI0BOro CONPOTUBIECHHUS pagriaTopa OXJIaxIeHuUs.

[Tpaktryeckoe 3anstue Ne 28 O0ocHOBaHME TapaMeTPOB MPHUBOAA KOMIIPECCOPA.

HpaKTI/I‘-ICCKOe 3ansaTe Ne 29 OOocHOBaHHE MapaMCeTpOB YIIPABJICHUA SJICKTPOIIPUBOAOM
KOMITPECCOPOB.

[Ipaktuueckoe 3amstue Ne 30. OOocHOBaHWE TapaMeTPOB IJICKTPONPHUBOJA HACOCHOU
YCTAHOBKMU.

[TpakTnueckoe 3ansitue Ne 31. MccnenoBanue cxembl yIpaBiIe€HUs 3JIEKTPONPHUBOIA HACOCHOM
YCTaHOBKH.

30
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[IpakTuueckoe 3anarue Ne 32 HccnenoBaHue cCUCTEMbI YIPaBIEHUSI MOCTOBOT'O KpaHa.

[TpakTdeckoe 3anstue Ne 33. OOoCHOBaHHME MMapaMeTPOB JJICKTPONPUBOAA MEXaHH3MA
0beMa MOCTOBOTO KpaHa.

[Ipaktnueckoe 3ansitue Ne 34 OOoOCHOBaHME NapaMETPOB SJCKTPOJBHUTATENS MEXaHHU3Ma
nepeIBUKEHUS MOCTOBOTO KpaHa

[TpakTrueckoe 3ansaTue Ne 35 O60cHOBaHHE IMapaMETPOB MOIIHOCTH JBUTATENCH JTU(DTOB.

[TpakTdeckoe 3anatue Ne 36 MojenupoBaHue pPEXHMOB PabOTBI AIEKTPUUECKUX CXEM
yIpaBiieHUs TUPTOB.

[Tpaktudeckoe 3anstue Ne 37 MonenupoBaHue peXMMOB PaOOTHI JIEKTPOIIPHBOJA U CXEMBI
ynpasnenus ydactkom [ITC.

[Tpaktueckoe 3ansTe Ne 38 (OOocHOBaHHE MapaMeTPOB AIIEKTPONPUBOAA JICHTOUYHOTO
TpaHcropTepa.

[Ipaktuueckoe 3anarue Ne 39 OGocHOBaHHME MapaMETPOB AJIEKTPONPUBOJIA TUIACTUHYATOTO
KOHBeWepa

Tema 1.6. MoaeaupoBanue
CJI0KHOTO JJIEKTPUHYECKOr0 H
3J1eKTPOMEXaHNYeCKOro
o0opyaoBaHus c
3JIEKTPOHHBIM YNPaBJIeHUEM

Conep:xanue

MopenupoBaHHe CIOXKHOTO JIEKTPUIECKOTO U AIEKTPOMEXaHUIECKOTO 000pyI0BaHHUS

IlonstTue o cucreme MATLAB. Onepanmonnast cpena cucreMbl MATLAB,
MHCTpYMEHTaJbHOE cpeAcTBO Notebook, 37eMeHTBl NMporpaMMUpOBaHMS UM OTIAAKHU
nporpamMM. Kommonentst MATLAB. [Taker mnpuknaaueix mnporpamm  MATHLAB:
npeJHa3HauYeHHe, XapaKTepUCTUKAa OCHOBHBIX MOAyned. MHTepakTHBHBI HMHCTPYMEHT JUIs
MOJIeJTMPOBAHUS, HMHUTAIIMY U aHalTu3a JUHAMHUYECKUX cucteM Simulink.

[TporpamMMHBbIe aKeTH! A1 MOAETUPOBAHUS IPOLIECCOB B MEXaTPOHHBIX CUCTEMAX.

[MognporpaMMa MojaeIHpOBaHUs diekTpudeckux Marmmu Simulink Power System.
MonenupoBaHie  MOCTOBOTO ITUPOTHO-UMITYJILCHOTOIPEOOpa3oBaTeNisi €  [MOOYEPETHBIM
3aKOHOM YIPAaBJICHHUS B YCTAHOBUBIIMXCS PEXKUMAax.  ODIEMEHTHI YCTPOWCTB CHIIOBOM
2JIEKTPOHUKH B akeTe Sim Power System.

MogenbHOe UcceI0BaHUEe YCTPOMCTB CHIIOBOM DJIEKTPOHHUKH.

CuoBble OTYIPOBOJHUKOBBIE NTPe0Opa3oBaTeIn B CUCTEMaX MeXaTpOHUKH. OCHOBHBIE
XapaKTEePUCTUKH  YCTPOHCTB  CHJIOBOM  SJEKTPOHUKU.  YIPABISEMblE  BBINPSIMHUTEIH.

88
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OpHoda3HbIi  yNpaBisIeMblii  BBIIPSIMUTENb. YTPABISEMBIH BBIIPSAMUTENb B PEXKHUME
UHBEPTOpPA, BEZIOMOT0 ceThlo. TpexdasHbie yrpapiisieMble BRITPSIMUTENN. Bricie rapMOHUKH
IIEPBUYHOTI'O TOKA YIPABIISEMBIX BBIIPIMUTEIICH.

DeKTpuuecKrue MaluHbI B makere Sim Power System.

MaremaTnyeckoe OnMcaHUe U MOJEIM MAIIMHBI MOCTOSHHOIO TOKa B makere Sim Power
System. Maremariueckoe ONHMCaHUE M MOJENIM aCHHXPOHHBIX MamiMH B makere Sim Power
System. MaremMaTn4eckoe OIMHMCAaHWUE W MOJEIM CHHXPOHHBIX MAIlWH B makere Sim Power
System.

B ToM uncie, NpaKkTHYECKNX 3aHATHH 32
[MpakTrueckoe 3ausTre Ne 40. CuiioBble MOJTYIPOBOJIHUKOBBIC AUOMBL. B makere Sim Power
System.

[Ipaktuyeckoe 3anstue Ne 41. Tupuctop.B B makere Sim Power System.

[MpakTrueckoe 3ansatue Ne 42. [TomHocteio ympasisiembie GTO Tupuctopsl B makere Sim
Power System.

[Tpaktuyeckoe 3ansitue Ne 43. ITomHocThio ympasisiembie GTO THpHCTOpHI B makere Sim
Power System.

[MpakTrueckoe 3austue Ne 44. TTonessie MOSFET (Metal Oxide Semicondactor Field Effect
Transistor) rpansucropsl B makere Sim Power System.

ITpakTnueckoe 3anstue Ne 45. lHTerpaibHO-MO 1y IbHBIE KOHCTPYKIIMHU B Sim Power System.
ITpaktuyeckoe 3anstue Ne 46. MonenupoBanue ynpasisgeMoro Beinpsimuress (YB). 32
[TpakTueckoe 3aHSTHE No 47. MoaenupoBanue MOCTOBOT'O IIUPOTHO-
UMITYJIbCHOTOIIpeoOpa3oBaTes c MIOOYEPETHBIM 3aKOHOM yIIpaBJICHUS B

YCTAHOBUBIINXCS PEIKUMAX.

[IpakTuueckoe 3anarue Ne 48. BupTyanbHas MOJAENb OJHOKOHTYPHONW CKOPOCTHOM CHCTEMBI
noctosgaHoro toka ¢ HTUII.

[TpakTnueckoe 3anstre Ne 49. ANropuTM MNPOEKTHUPOBAHHS CUCTEMBI IOCTOSHHOTO TOKa C
CHJIOBBIMH TTOJIYTIPOBOAHUKOBBIMU TPe0Opa30BaTeIIMU.

[Tpaktnueckoe 3ansitue Ne 50. CTpyKTypHBIE MOJEIM ACHHXPOHHBIX CHUCTEM C YaCTOTHBIM
YIPABICHUEM.

IIpaktnueckoe 3ansatne Ne 51. CrpyKkTypHBIE MOJEIM ACHHXPOHHBIX CHUCTEM C YaCTOTHO-
TOKOBBIMYIIPABJIICHUEM.

IIpakTnueckoe 3anaTHe Ne 52. CTpyKTypHBIE MOJENIM 3aMKHYTBIX ACMHXPOHHBIX CHCTEM C
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BEKTOPHBIM YITPABICHUEM.

ITpakTueckoe 3anstue Ne 53. HMccnenoBanue BupTyaibHON Mozaenu BJl Ge3biHEpLMOHHBIM
kanajom JIITP-ITKu uaBepTopom ¢ cunycounaaibHoit M.

[Tpaktnueckoe 3anstue Ne 54. BupryanbHas OJZHOKOHTYpHasi CKOpPOCTHas CHCTEMa C
OECKOHTAKTHBIM JIBUTATENIEM IIOCTOSTHHOT'O TOKA.

B Tom 4mciie, KypcoBOi IPOEKT
TemaTuKa KypcOBBIX IIPOEKTOB:

1. TloaroroBka TEXHUYECKOTO 3aaHUsI Ul IPOCKTUPOBAHKUS CUCTEM aBTOMATU3MPOBAHHOTO | 30
YIPABJICHUS TEXHOJOTHYECKMMH IPOLECCAMU C MCHOJb30BAaHUEM CJIOKHOIO 3JIEKTPUUYECKOTO
U JICKTPOMEXaHUYECKOT0 00OPYAOBaHUS C JIEKTPOHHBIM YIIPABICHUEM.
2. O6ocHOBaHUE MapamMeTpoB criioBoro kanaua [TY (mo Bapuantam).
Oo0s13aTe/IbHbIE AyIMTOPHbIE YUeOHbIE 3aHIATHUSI 110 KYPCOBOMY IPOEKTY:
1. CopneprkaHue OCHOBHBIX pa3/eloB KypCOBOTO MPOEKTA
2. TlocranoBKa menei u 3a/1a4 1Mo KypCOBOMY IPOEKTY
3. Pabota Haj rccnen0BaTENbCKOM YaCThIO KYpPCOBOTO MPOEKTa
4. Pabota HaJ| pacyCTHO - aHAJTMTHYECKOHN YaCThIO KypCOBOTO IMPOCKTA 30
5. Pabota Haj OpraHu3alMOHHO - TEXHOJOTUYECKON YacThIO KypCOBOTO IPOEKTa
6. Pabora Hajg rpaduveckoil 4acTbIO KYpCOBOTO IPOCKTA
7. Pabota Haj 3aKIII0OYEHHEM KYpPCOBOTO IIPOEKTa
8. Pabota Haj CTUCKOM JIUTEPATYPHl 1 HCTOYHUKOB
9. TloaroroBka mpe3eHTAIlMU M 3aIIUTHI KyPCOBOTO MPOEKTa
M/IK.04.02 Texun4yeckas 3KCIUIyaTAlUA U 00CTYKMBAHHE CJI0KHOTO 3JIEKTPHUYECKOI0 U 3JIEKTPOMEXaHHMYECKOr 0 286
000pya0BaHMS C 3JIEKTPOHHBIM yNIpaBJIeHUEM
Tema 1.1. OcHoBHble nousTusi | Conepxanue
U onpeaeJeHUus B03MOHOCTH CIIOKHOTO 3JIEKTPHUUYECKOTO M 3JIEKTPOMEXAHUYECKOro 000pYyIOBaHUS C
ABTOMAaTH3AlMH DJIEKTPOHHBIM YIIPABJIICHHEM IPH DKCIITyaTalliM B COCTaBE aBTOMATU3HMPOBAHHBIX CUCTEM.
NPOU3BOACTBA n Buapl mpou3BOICTB, UCTIONB3YIOMIMX CIOKHOE JCKTPUUIECKOE U IIIEKTPOMEXAHHUECKOE
TEXHOJOIHYECKHUX IpPOoLeccoB 46

CJIOKHOT0 JJIEKTPUYECKOI0 M
IJTEKTPOMEXaAaHUYECKOI0o

000opy10BaHUA c
3JIEKTPOHHBIM  YNPaBJIEeHHEM
B cocTrase

000py/si0BaHUE C ODJIEKTPOHHBIM yrpaBieHUEM. I[IpoM3BOACTBEHHbIE M TEXHOJOTHYECKUE
MPOLIECCHI.

[TonsTHsS aBTOMATH3AIIMU U MEXaHU3AIUA TEXHOJOTHMUECKHUX MPOIECCOB M MPOU3BOICTB.
Knaccudukainus MeToJ0B aBTOMATH3AIMU W MEXaHHW3AIUU TEXHOJOTMYECKUX TPOIECCOB H
pou3BoJCTB. [loHsaTHe anroputMa. Bussl anroputMmos.
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ABTOMATU3UPOBAHHBIX CHCTEM

B ToM uncie, NpaKkTHYeCKUX 3aHATHH

30

[TpakTrueckoe 3ausaTue Ne 1. CriocoObl 3a1IUCH aITOPUTMOB.

[Ipaktuyeckoe 3anstHe Ne 2. AHanmM3 TEXHOJOTHMUECKUX TIPOLECCOB M TMOATOTOBKA
TEXHUUYECKUX TPEUIOKEHUM 10  aBTOMAaTU3allUM W MEXaHM3alMM TEXHOJOTMYECKHX
IPOLIECCOB € HCIHOJIb30BAHUEM  CIIOKHOIO DJIEKTPUYECKOIO M IIEKTPOMEXAHUYECKOTO
000pyOBaHUS C ANEKTPOHHBIM YIIPABICHUEM.

HpaKTI/I‘ICCKOG 3agTue Ne 3.  Amnanus IMPONU3BOACTBA M IIOAIOTOBKA TCXHUYCCKHUX
Hpe,I[J'IO}KCHI/Iﬁ IO aBTOMATHU3allUKM W MCXAdHU3allUH IIPOU3BOJACTB C MHCIOJb30BaHHUEM
CJIOKHOT'O OJICKTPHUYCCKOIro H JJICKTPOMCXAHUYCCKOI'O 060py,Z[OBaHI/IH C JJICKTPOHHbBIM
YIpaBJICHUCM.

[Tpaktuyeckoe 3anstue Ne 4. PazpaboTka anropuTMOB, HCIOJIB3YEMBIX Ul aBTOMAaTH3AIHU
TEXHOJIOTMYECKUX IPOLIECCOB YIIPABIECHUS HHIYKIIHOHHOM II€YbIO.

[Tpaktudeckoe 3anstue Ne 5. PazpaboTka aaropuTMoB, HCIONB3YEMBIX [UIS aBTOMAaTH3AI[UH 30
TEXHOJIOTMYECKUX IIPOLIECCOB YIIPABIEHUS IPOU3BOACTBEHHBIM OCBEILICHUEM.
[Tpaktuyeckoe 3anstue Ne 6. Pazpa®oTka ainropuTMOB, HCIOJIB3YEMbIX Ul aBTOMaTH3alMU
TE€XHOJIOTMYECKUX IIPOLIECCOB YIPABICHNS BEHTUIIALUEN.
[Tpaktuyeckoe 3anstue Ne 7. PazpaboTka anropuTMOB, HCIOJIB3YEMBIX Ul aBTOMAaTH3AIHU
TEXHOJIOTMYECKUX IPOLIECCOB YIIPABIEHUS KOHIUIHOHUPOBAHUEM.
[Tpaktuyeckoe 3anstue Ne 8. PazpaboTka anropuTMOB, HCIOJIB3YEMBIX Ul aBTOMAaTH3AIHH
TEXHOJIOTMYECKUX MPOLECCOB YIIPABIEHUs YCTAHOBOK CBAPKH.
[Tpaktuyeckoe 3ansatue Ne 9. PazpaGoTka adropuTMOB, HCIOJIb3YEMbIX Ul aBTOMaTH3alMU
TEXHOJIOTMYECKUX IPOLIECCOB YIIPABIEHUS JJIEKTPOXUMHUUECKUX YCTAaHOBOK.
[Mpaktuyeckoe 3ansaTre Ne 10. Pa3paboTka anropuTMoB, HCHOIB3YEMBIX IS aBTOMAaTH3AIHH
TEXHOJIOTMYECKUX IPOLIECCOB YIPABIECHUS HACOCHBIX YCTaHOBOK.
Tema 1.2. Cucremsl | Conep:xanne
ABTOMATHU3AIUH Cucrembl aBTOMaTHueckoro ympasieHus. Kiaccudukanus cucreM aBTOMATHYECKOTO
TEXHOJIOTMYECKUX  MPOUECCOB | yrpaprenns. CTPyKTypa CHCTEM aBTOMATHYECKOTO YIIPABIICHHSL. 38
Ha Gaze C10ZKHOTO ABTOMAaTH3UPOBAHHBIE CHUCTEMBI  YOPAaBICHUS  TEXHOJOTMYECKMMHM  MPOLECCAMU.
JJIEKTPUYECKOr0 u

@akTopbl ympaBieHUsA. TeXHOJIOTMYECKHH Mpolecc Kak  eauHoe — menoe.  ['uOkue
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3JIeKTPOMEXAHHYECKOT0
o0opyaoBaHus
3J1eKTPOHHBIM yNPaBJIEHHEM

C

ABTOMATHU3UPOBAHHBIC MPOMU3BOJACTBA.

B ToM yucie, npaKTHYECKHUX 3aHATHH

20

[Ipaxktuueckoe 3austTre Ne 11. @opmynupoBanue TpeOOBaHUN K CIOKHOMY IIEKTPHUUECKOMY
U DJIEKTPOMEXAHHMUECKOMY 000PYAOBAaHUIO C HJICKTPOHHBIM YIPABICHUEM JJISi aBTOMATH3AIUN
TE€XHOJOTMYECKHUX IIPOLIECCOB.

[Ipaktuueckoe 3anstue Ne 12. [Tonbop CIOKHOTO AJIEKTPHUECKOTO M AIEKTPOMEXaHUIECKOTO
00OpyJOBaHUSl C DJEKTPOHHBIM YIPABICHUEM JUIsI aBTOMATH3allMd  TEXHOJOIMUYECKHX
IIPOLIECCOB 10 3a/IaHHBIM I1apaMeTpam.

[Tpaktnyeckoe 3ansarue Ne 13. OnTuMu3anus ajroputMa B COOTBETCTBUM C IapaMeTpamu
00OpyOBaHUs, UCIOJB3YEMOrO JUldl aBTOMATHU3AaLUU  TEXHOJOIMUYECKHX  IPOLECCOB
YIIPABJICHUS UHAYKIIUOHHOW I1E€YBIO.

[IpakTuueckoe 3anarue Ne 14. OnTumuzanus alroputMa B COOTBETCTBUU C MapaMeTpaMu
00OpyIOBaHUs, UCIOJNB3YEMOrO JUld  aBTOMAaTH3allUd  TEXHOJOTMYECKUX  IIPOLIECCOB
yIpaBJIeHUs IPOU3BOJICTBEHHBIM OCBEIIIEHUEM.

[Tpaktuyeckoe 3anstue Ne 15. OnTuMu3anus ajroputMa B COOTBETCTBUM C HapaMeTpamu
00OpyJOBaHUs, UCIOJB3YEeMOIO JUId aBTOMATHU3aLUU  TEXHOJOIMUYECKHX  IPOLECCOB
YIIPABJICHUS] BEHTUJISILIACH.

[Mpaktrueckoe 3anstre Ne 16. OnTUMH3anus alropuTMa B COOTBETCTBUU C TMapaMeTpamu
000pyIOBaHUs, HCIIOJIB3YEMOTO JUIsL aBTOMATH3allMM TEXHOJOTMYECKUX IPOLIECCOB
YIIPABJICHUS KOHIUIMOHUPOBAHUEM.

HpaKTI/I‘-ICCKOG 3ausaTre Ne 17. OHTI/IMI/BaHI/IH ajroputMa B COOTBETCTBUH C IAapaMCTpaMU
O60py,I[OBaHI/I$I, HCIIOJIB3YEMOTI'O HJIA aBTOMaTUu3aluun TCXHOJIOTHYCCKUX IIponIeccoB
yHpaBJICHUSA YCTAHOBOK CBAPKHU.

[Mpaktryeckoe 3anstue Ne 18. OnTumm3anus airopuT™Ma B COOTBETCTBUU C TMapaMeTpamMH
00OpyIOBaHUs, UCIOJB3YEeMOrO0 Ul aBTOMAaTH3allUd  TEXHOJOTMYECKUX  IIPOLIECCOB
YIIPABJICHUS JJIEKTPOXUMHUYECKUX YCTAHOBOK.

HpaKTI/I‘-ICCKOC 3ausaTre Ne 19. OHTI/IMI/ISaI_II/ISI ajroputMa B COOTBCTCTBUH C IapaMCTpaMU
06opyz[013aHI/15{, HCIIOJIB3YCMOTI'O JJIA aBTOMaTUu3alunuu TCXHOJIOTUYCCKHUX  IIPOILIECCOB
yHpaBJICHUA HACOCHBIX YCTAHOBOK.

20
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[TpakTuaeckoe 3ansarue Ne 20. OnTuMu3anus aaropuTMa, UCIOIb3yeMOro JIsl aBTOMAaTU3aluN
TEXHOJOTHYECKUX MPOLECCOB YIIPABICHUS JEKTPOABUTATEISIMU.

Tema 1.3. IlpoekTpoBaHue U

IKCILIyaTAlMS CJIO’KHOTO
3J1eKTPUYECKOT0 U
JIEKTPOMEXaHUY€eCKOr 0

000py10BaHUA c

JJICKTPOHHBIM  YIIPaBJCHUEM
B TEXHOJIOI'HIE€CKOM IIpouecce,

KaK 00BLeKTe
ABTOMATHYECKOI'0
(aBTOMATH3HPOBAHHOIO)
ynpaBJieHUs

Conepxanue

OOmbekThl ympasieHus. Ilpoueccel ympaBnenus. — CUrHajgbl, HOCHUTEIH CHTHAJIOB.
Ucnomautenbupie Mexanu3mbl. [ataumku. Kanamer cBs3u. Knaccudukamnus 3meMeHTOB
ABTOMAaTUYECKHUX CHUCTEM.

Tunel aBTOMATHMYECKUX CHCTEM: CHCTEMBI ABTOMAaTHYECKOI'O KOHTPOJIS, CHCTEMBI
ABTOMAaTHUYECKOI'O YIPABIICHMS, CUCTEMbl aBTOMAaTUYECKOTO PETYIMPOBAHMUS.

TexHnuueckue cpenctBa oOpabOTKHU aHAJIOTOBBIX CUTHAJOB. llepexonHbie ycTpoiicTBa.
VYcerpoiictBa HOpManu3anuu curHainoB. Kommyrtaropel. Ycunurenu. AHamoro-uu@poBbie
npeoOpa3oBaTei.

Texnuueckue cpencrtBa 00padOTKM AMCKPETHBIX CUTHANOB. llepexomHbie ycTpoiicTBa.
VYerpoiicTBa HOpMalIM3allid CUTHAIOB. Peructpel u cueruyuku.  Meroasl M CrocoObl
TEXHOJOTMYECKUX W3MEPEHUH B CHUCTEMaX AaBTOMATHYECKOro (aBTOMAaTHU3MPOBAHHOIO)
ynpasieHus. Knaccupukaius KOHTPOIBHO — H3MEPUTEIBHBIX TPUOOPOB.

Knaccudukanus ©u OCHOBHbIE TIOHATHS AaBTOMAaTHYECKHX CHCTEM PEryJIHpOBaHUS.
OcHoBHBIE TOHATUSA aBToMaTtuyeckux cucteM perynmupoBanus (ACP). Bumet ACP.
OOBeKThl yNpaBIEHUS U OCHOBHBIE 3aKOHBI AaBTOMATHYECKOTro perynupoBaHus. [lonstue
KodduIeHTa eMKOCTH, 3amna3apiBanusa. Kiaccupukanus aBTOMAaTUYECKUX PETYJISTOPOB
[0 BUIY pEryjIMpyeMoro InapameTrpa, IO KOHCTPYKTHMBHOMY HCIOJHEHHUIO, CHOCO0y
JEUCTBUsI, Lenu peryiaupoBaHus. I[losunmonHsle perynsTopbl. PeryasTopsl  mpsiMoro
JICHUCTBHSI, DJIEKTPUYECKHE U DIJIEKTPOHHBIE PETYISATOPBI, IPOTPAMMHBIE PErYJIATOPBI.
Hactpoiika n KOHTpOJb pabOThl aBTOMaTHYECKUX PEryasTopoB. lIpMHIUIBI cocTaBlieHUs
Craguu  NPOEKTUPOBAHUS aBTOMATHU3UPOBAHHBIX  CHUCTEM

paBujia MMOCTPOCHUA (I)YHKI_[I/IOHEU'ILHBIX CXCM. Cucremsl

CXEeM aBTOMAaTHU3aLlAH.
OCHOBHEIE
TUCTAHIIMOHHOTO YIPABICHUS, aBTOMATHUECKON OJOKHPOBKU U 3aIIUTHI.

yTIpaBJICHUSL.

Ha3HadyeHne M OCHOBHBIE THUIIBI CHUCTEM AUCTAHIIUOHHOI'O YIIPABJICHUS. Ha3nauenue u
OCHOBHBEIC THITHI CUCTEM aBTOMATHYECKOM 3alIUTHI U 6J'IOKI/IpOBKI/I.

Dkcmyarauus CpEeICTB HU3MEPECHHI B cucTeMax ABTOMATHYECKOTO

50
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(aBTOMaTU3MPOBAHHOI'0) YIIPABJIECHUS TEXHOJIOTMUECKUM IIPOLIECCOM

OKCIUTyaTallusi CIO0XHOTO 3JIEKTPHUECKOTO U IEKTPOMEXaHHUYECKOT0 00OpYHOBaHUS C
AJIEKTPOHHBIM YIPABIEHUEM B COCTABE CHUCTEM aABTOMAaTHYECKOTO (aBTOMAaTHU3MPOBAHHOIO)
YIIPABJICHUS TEXHOJOTHYECKUM IPOLECCOM

B TOM umMcie, npaKTUYECKUX 3aHATHI

30

[Tpaktuyeckoe 3ansatue Ne 21. CurHasibl, HOCUTEIM CUTHAJIOB B CUCTEMax aBTOMAaTHYECKOTO
(aBTOMaTU3MPOBAHHOI'0) YIIPABJIEHUS TEXHOJIOIMUECKUM IIPOLIECCOM.

HpaKTI/I‘ICCKOG 3angTue Ne 22 VcnojiHUTEIbHEIE MEXaHHW3Mbl B CHCTEMaxX aBTOMATHYECKOI'O
(aBTOMaTI/I3I/IpOBaHHOFO) YrpaBJICHUA TEXHOJIOTHYECKHUM IIPOLECCOM.

[lpaktnyeckoe  3amsatue Ne 23 Jlarumku B CHUCTEMax aBTOMATUYECKOI0
(aBTOMaTU3MPOBAHHOI'0) YIIPABJIEHUS TEXHOJIOIMUECKUM IIPOLIECCOM.

[Ipaktnyeckoe 3amarue Ne24 Kananbl CcBs3H B CHCTEMax aBTOMATHUYECKOI'0
(aBTOMaTU3MPOBAHHOI'0) YIIPABJIEHUS TEXHOJIOIMUECKUM IIPOLIECCOM.

HpaKTI/I‘IeCKoe 3augaTue Ne 25 CucTteMbl aBTOMaTHYECKOIO KOHTPOJIA.

HpaKTI/I‘IeCKOG 3angTe Ne 26 CucTteMbl aBTOMAaTHYECKOIO YIIpaBJICHUA.

[TpakTraeckoe 3ansTre Ne 27 CHCTEMbI aBTOMAaTHYECKOTO PETYINPOBAHHUS.

[Tpaktuyeckoe 3anstue Ne 28 YcerpoiictBa HOpMaaW3allMd CHTHAJIOB.

[TpakTaeckoe 3ausTue Ne 29 Kommyratopsl.

[Tpaktunyeckoe 3anstue Ne 30 Yceunurenu.

[Tpaktuyeckoe 3ansatue Ne 31 Ananoro-undpossle mpeodpa3zoBaTey.

[Mpaktudeckoe 3anstre Ne 32 TexHuueckne cpeactBa oOpabOTKH JUCKPETHBIX CHTHAJIOB.

[Tpaktdeckoe 3anstue Ne 33 YcTpoiicTBa HOpMaIH3aIMK CUTHAJIOB.

[Mpaktrdeckoe 3anstue Ne 34 PerucTpsl M CYETUNKH.

30

Tema 1. 4. IlpumeHenue u
TeXHHYeCKass JKCIIyaTauus
npeodpa3oBareyieii  4acTOTHI
aT4)

Coaepxanue

Ha3znauenne, ctpykrypa, obOinactu mnpuMeHeHus. OOIIETPOMBINIJIEHHBIE BEKTOPHBIC
npeoOpa3oBaTeny 4YacTOThl. TeXHHUYeCKHue XapakTepucTtuku. [IpemmylecTBa u 0COOEHHOCTH
KOHCTPYKIIMM YacCTOTHBIX mpeoOpa3oBateneil. Pexumbr paborer [IH. Croenmdukarus
npeoOpaszoBareneil 4acToThl. Bo3MOKHBIE aBapUiHBIE CUTYallMH M CIOCOOBI MX YCTPAHEHHUS.
TexHuuyeckoe 00CTyKUBaHNE U MIPOBEPKA.

64
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HononuurensHoe obopynoBanue anst [TH. Bxomubie ¢umibTpbl. Bbixonnsie ¢GUIBTpHL.
Cornacyromuii  peaktop. OMMU-puneTpel. Pexyneparop saexTposnepruu. Topmo3HOM
npepseiBarens EI-BR. Topmosnon pesucrop. Ilnmatel m monynu conpsbkeHus. IlynbTsl
yrpasieHus. JJaT4uKy TEXHOIOTHYECKUX IIapaMETPOB.

B ToM uncie, NPAKTHYECKUX 3aHATHH 30
[Ipaktuueckoe 3anstue Ne35 M3ydenume HacOCHBIX THpeoOpazoBaTeneil YacTOTHl €O
BcTpoeHHbIM [IJIK 1 ynipaBnenueM rpymnmoi HacocoB.
[Ipaktnueckoe 3anstie Ne 36 M3ydeHume BEKTOPHBIX IpeoOpazoBaTeseld 4YacTOThl Masloi
MOIIIHOCTH.
[Ipaktuueckoe 3anarue Ne 37 M3ydeHne oOMIEPOMBINIICHHBIX TPe00pa3oBaTesieii 4acTOTHI.
[Ipaktryeckoe 3ansTre Ne 38 M3yueHne HaCOCHBIX MTpeoOpa3zoBaTesell YacTOTHI.
[Ipaktrueckoe 3anstue Ne 39 M3ydyeHue BEeKTOPHBIX MpeoOpazoBaTesieil 4acTOThl ¢ 00paTHOM
CBSA3bIO U YIIPABJIIEHUEM MOMEHTOM. 30
[Tpaktnyeckoe 3anstue Ne 40 MzyueHue MHOTO(QYHKIMOHATBHBIX ITpeoOpa3oBaTesiell 4acTOThI
MaJIO MOLIIHOCTH.
[Ipaktuueckoe 3anarue Ne 41 M3yueHue yacToTHbIX IpeoOpazoBareneil B ucnosnenuu [P54.
[IpakTrueckoe 3aHATHE Ne 42 N3yuenne 00LIENPOMBIIIIEHHBIX BEKTOPHBIX
npeoOpazoBaresneit 4acToThl co BctpoeHHbIM PLC.
[Tpaktuyeckoe 3anstue Ne 43 V3yyeHne BEeHTHISTOPHBIX ITpeoOpa3oBaTesiell 4acTOThl Maloi
MOII[HOCTH.
Tema 1.5. Texnuueckasi | Coaep:xxanue
IKCILUIyaTanus DIEKTPOHHOE YIpaBJICHUE JIe0EIKOH. YenoBust akcrutyatauuu. [lopkmtouenune u
rpy3onoaLEMHOIo HacTpoiika nebenku. Hacrtpoiika wactoTHoro mnpeoOpasoBatens. IlepedeHb BO3MOXKHBIX
o0opyaoBanus ¢ | HemcrpaBHOCTEH 3MEKTPOHHOTO ypaBnenns. TeXHIUECKOe 00CTyKUBAHHUE.
3JIEKTPOHHBIM YIIPABJICHHEM 28

Jlebenka mnpsmMoro mnpuBoja. be3penyKTOpHBIM NPUBOX, 3JIEKTPOHHOE YIpaBIIEHUE.
XapaktepucTuku Oe3penykTopHoro mpuBoaa. CTpykTypa oOo3HaueHHUs JeOEIOK MPSMOTO
npuBoga (JIIIII). be3penykropubie nebenku. OOmMEe TEXHUYECKHE XapPAKTEPUCTUKH
0e3pelyKTOPHBIX TUQPTOBBIX IIPUBOJIOB. CpaBHuTenbHas XapaKTEepUCTHKA
SHEProd(PPEeKTUBHOCTY U  DKOJOTUYHOCTH KJIACCHUECKUX PEAYKTOPHBIX JIeOeloK U
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0e3peIyKTOPHBIX TPHUBOJIOB. IlepeueHpr BO3MOXHBIX HEHCHOPABHOCTEW. TexHHUUEeCKOe

o0cy)KMBaHUE.

B ToM yucie, npaKTHYECKHUX 3aHATHH

[TpakTudeckoe 3ausTue Ne 44 VzydyeHue yrnpaBiaeHUs JTeOCIKH.

[Ipaktuueckoe 3anstue Ne 45 M3ydyeHnne HacTpoMKU 4aCTOTHOIO MpeoOpa3oBaTels.

[TpakTueckoe 3austTue Ne 46 M3yyeHnne KOHCTPYKIMH JIeOEIKH MPSMOTo MPUBOIA

[Ipaktnueckoe 3anstue Ne47 Wzydenue 9HEprod(PPeKTUBHOCTU U IKOJOTUYHOCTH
KJIACCHUYECKUX PEIYKTOPHBIX JIeOeT0K U Oe3peyKTOPHBIX MPUBOJIOB.

Tema 1.6. MoaeaupoBanue
aBTOMATU3UPOBAHHOM

CHCTeMbl  YNpPaBJIEHUSsI c
HCNOJIL30BAHHEM  CJIOKHOIO
IEKTPUIECKOT0 H
JIEKTPOMEXaHUY€eCKOr 0

o0opynoBaHus c
3J1eKTPOHHBIM YIIPaBJIeHHEM

Conep:xanue

[lonsaTe o cucremax MOJAEIUPOBAHUSA, HWHCTPYMEHTAIbHBIE CPEICTBA, JJIEMEHTHI
IIPOrPaMMUPOBAaHUA MU OTIAAKU nporpamm. llakeT npukiagHbIX NporpaMM: Ha3HAd€HUE,
XapaKkTEPUCTUKA OCHOBHBIX MOAYJE€H. VIHTEpaKTHMBHBIN HMHCTPYMEHT Il MOJAEINPOBAHUSA,
MMHTALlMM M aHaJIW3a JUHAMUYECKUX cucTeM. [IporpaMMHbIe MakeTsl Uil MOAEINPOBAHUS
IIPOLIECCOB B MEXAaTPOHHBIX cucTemax. [loamporpamMma MOAEIUPOBAHUSA DIEKTPUUYECKUX
MalIuH. MopnenupoBanue MOCTOBOT'O IIMPOTHO-UMITYJIbCHOTOIIPE0Opa30BaTENs c
IIOOYEPEHBIM 3aKOHOM YIIPABIEHUs B YCTaHOBMBIIMXCA pexumax. MoaennpoBaHue
JNEKTPUYECKUX MALIMH U CXEM YIpaBlieHUs. MaTemMaTHuecKoe ONMCaHUe U MOJEIN MalluHbI
IIOCTOSIHHOIO TOKa. MareMaruueckoe ONKMCAHUE W MOJEIM AaCUHXPOHHBIX MAIlUH.

MaTteMaTH4ecKoe ONMCaHue U MOACIU CUHXPOHHBIX MAalllUH.

60

B Tom YUCJIE, IPAKTUHICCKHUX 3aHATHH

32

[TpakTaeckoe 3aHsaTtue Ne 48 MojenupoBaHHe YIPABISIEMOTO BBIMPSIMUTEISI B TAKETE
Simulink.

[Tpaktnyeckoe  3anste  Ne 49

npeoOpazoBarens.

MO,ZLCJIHpOBaHI/IC MOCTOBOI'O HIMPOTHO-UMITYJILCHOT'O

[Tpaktuyeckoe 3ansatue Ne 50 MonenupoBanue Tpex($a3zHOro HHBEpTOpa.

[Ipaktnueckoe 3anarue Ne5l MogenupoBanue MOHIKAIOIUX INpeoOpa3oBareneit

IMMOCTOAHHOI'O HAITPSXKCHUS.

[TpakTdeckoe 3aHstHe Ne52 Moxgens  Tpex(}a3HOro  MOCTOBOTO  THPHCTOPHOTO
npeoOpaszoBaresi, paboTaroNIero Ha aKTUBHO-MHAYKTUBHYIO HATPY3KY.

32
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[Ipaxtuueckoe 3ansTre Ne 53 MHTErpanbHo-MOnyIbHBIE KOHCTPYKIIUHN B Sim Power System.

[IpakTuueckoe 3anarue Ne 54 MonenupoBanue yrpasisieMoro BeinpsaMutens (YB).

[Ipaktnueckoe 3anste Ne55  MojenupoBaHue  MOCTOBOTO IIMPOTHO-UMITYJIHCHOTO
npeoOpaszoBaresi ¢ MOOYEPETHBIM 3aKOHOM YIIPABJICHUS B YCTAHOBUBILINXCS PEKUMAX.

[TpakTrueckoe 3austTue Ne 56 MonenrpoBaHue 3JIEKTPOIPUBO/IAa TOCTOSTHHOTO TOKA.

[Ipaktuueckoe 3anstue Ne 57 ANropuTM NpPOEKTUPOBAHUS CHUCTEMBI IOCTOSHHOIO TOKa C
CHJIOBBIMH TTOJIYTIPOBOAHUKOBBIMH ITPE0OPA30BATEISAMHU.

[Ipaktudeckoe 3anatue Ne 58 CTpyKTypHBIE MOJETH ACHHXPOHHBIX CHCTEM C YaCTOTHBIM
YIIPABJICHUEM.

HpaKTI/I‘ICCKOG 3angTue Ne 59 CTPYKTyprIe MOJCIN ACHHXPOHHBLIX CHCTEM C YaCTOTHO-
TOKOBBIM YIIPABJICHUCM.

[Ipaktuueckoe 3anstue Ne 60 CTpyKTypHBIE MOJAETH 3aMKHYTBIX AaCHHXPOHHBIX CHCTEM C
BEKTOPHBIM YIIPABICHUEM.

[Tpaktudeckoe 3anarue Ne 61 MoaenupoBaHue 3JEKTPOIIPUBO/IA IEPEMEHHOTO TOKa

HpaKTI/Iqecxoe 3aHsaTHe Ne 62 MOI[GJ'II/IPOBaHI/Ie MNEPEXOAHBIX ITPOLECCOB B BOSHYMHOﬁ JIMHUHA
QJICKTpoIcpcaay.

IIpousBoacTBeHHasi IpaKTUKA pas3jgena 1
Buaspl pador

1.
2.

OO0cnyXMBaHHME CUIIOBBIX U OCBETUTEIHHBIX YCTAHOBOK C 0CO0O0 CIIO)KHBIMU CXEMaMU BKITFOUEHHUSI.

Pa36opka u cOopka cxem BTOPUYHON KOMMYTAIIMK U TIPOCTOM pEICHHOM 3aIIUThl: MAKCUMaTbHO-TOKOBOM,
TuddepeHaIbHOR 1 ap.

3aMeHa KOHTPOJIbHO-U3MEPUTENBHBIX TIPUOOPOB M N3MEPHUTENBHBIX TPAaHC(POPMATOPOB HA BEJOMCTBEHHBIX
MOJICTAHIUX, TPAaHC(HOPMATOPHBIX ANEKTPOMOCTAHIIUSIX.

OO0cnyxuBaHKe IEKTPOOOOPYIOBAHUS U CXEM MAIIIMH M arperaToB, BKIFOYEHHBIX B MOTOYHYIO JTUHUIO, & TAKXKE
000py/I0BaHUs C aBTOMAaTUYECKUM PEryIHPOBAHUEM TEXHOJIOTUYECKOTO Mpoliecca.

OO0cnyXrBaHUE CTaTUYECKUX MTpeodpa3oBarTesell 9acToThl, TAPHCTOPHOTO TpeoOpa3oBaTelisi-aBUraTelNsi C 00paTHBIMU
CBSI3SIMH T10 TOKY, HAMPSKEHUIO U CKOPOCTH.

OO0cyXrBaHUE JIEKTPOCXEM aBTOMATU3UPOBAHHOTO YIIPABICHHS MOTOYHO-TPAHCIIOPTHBIX TEXHOJIOTHUECKUX JTHHUH.
OO0cnyxrBaHHE CBAPOYHOTO 00OPYIOBAHUS C DIIEKTPOHHBIMU CXEMaMH YIIPABJICHHUS, a TAK)KE€ BHICOKOYACTOTHBIX
JIAMITOBBIX TEHEPATOPOB.

OO0cyXMBaHHE AIEKTPOOOOPYIOBAHUS arperaToB M CTAHKOB C CUCTEMaMHU AJIEKTPOMAIIMHHOTO YIIPABIICHUS, C

180
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10.
11.

12.
13.
14.

15.

16.

17.

18.

19.
20.

21.
22.

23.
24.

25.
26.

27.
28.

O0OpaTHBIMU CBSI35MU 10 TOKY U HANPSKEHUIO.

[Tpou3BoaCTBO pabOT B pacHpeIeIUTeIbHBIX YCTPOUCTBAX 0e3 cHsATHS HanpshkeHus cbie 1000 B.

Pa3paboTka MeponpusATHii ¢ BBIIOJHEHUEM PACUETOB 110 YIYUIIEHUIO COS () IPH Pa3IMYHbIX PEXKUMAX U Harpy3Kax.
[TpoBepka 1 ycTpaHEHHE HEMCIPABHOCTEN B CJIOKHBIX CXEMaxX M YCTPOMCTBAX AJIEKTPOTEXHUYECKOI0 000pyA0BaHUs
HOJCTAHLUH U TEXHOJOIMUYECKUX MAIllMH, IPUOOpax aBTOMATUKU U TEJIEMEXaHUKH.

Hananka pTyTHBIX TBEpIBIX BBIIPSIMUTEIEN U BHICOKOYACTOTHBIX YCTAHOBOK MOIIHOCTRIO cBbiiie 1000 kBT.
Hanazaka c0KHBIX KOMaHI0AIApaTOB JAaTYMKOB, PeJie HAa TEXHOJIOTUYECKOM 000PYA0BAaHHH.

OO6cnyxrMBaHKUE MPOU3BOJCTBEHHBIX YYACTKOB UJIU IIEXOB C 0CO00 CIOXKHBIMU CXEMaMU MEPBUYHON U BTOPUUHOM
KOMMYTAIlUU U JUCTAHIIUOHHOTO YIPABICHUSA.

Paz6opka u cOopka cxem BTOPUYHOM KOMMYTAIlUH U CJIOKHOW PeJIeHHOMN 3aluThl: 1u¢a3HoN, TUCTAHIIMOHHOH,
aBTOMATHUYECKOTO BKIIIOUeHUs pe3epBoB (ABP) u np.

OO0cnyxMBaHHE U HaJIaJIKa UTHUTPOHHBIX CBAPOYHBIX aIMIapaToB C JJIEKTPOHUKOMN, a TAKXKE YIbTPa3BYKOBBIX,
AJIEKTPOHHBIX M JIEKTPOUMITYJIbCHBIX YCTAaHOBOK.

Hananka u o0cimykuBaHUE CIOKHBIX CXEM C IPUMEHEHUEM MOTYIPOBOAHMUKOBBIX YCTAHOBOK HA TPAH3UCTOPHBIX U
JIOTUYECKHUX JIEMEHTaX.

Hananka, perynupoBanue 1 peMOHT OTBETCTBEHHBIX, 0CO00 CIOXKHBIX M SKCIIEPUMEHTAIBHBIX CXEM
TEXHOJIOTHYECKOTO 000PYAOBaHUS, @ TAKKE CIIOKHBIX IJICKTPUUCCKUX CXEM aBTOMATUUECKUX JIMHUH.
OO6cnyxruBaHue, HAJIAJKa U PEryJIUPOBAHUE SIEKTPUUESCKUX CAMOIUIIYIINX U 3JIEKTPOHHBIX TPUOOPOB.

Hananka, ycrpaneHre HEHCIIPAaBHOCTEH U PEryIMPOBAHUE aIIapaTOB U MPUOOPOB YIIPABJICHUS HA arperarax c
MIPOTrPaMMHBIM YIIPaBIECHUEM.

Hananka 0co00 CIIOKHBIX TUCTAHITMOHHBIX 3aIUT, @ TAKKE YCTPONCTB aBTOMATHYECKOTO BKITFOUEHUS Pe3epBa.
KommiekcHast Hanmaaka v peryJvpoBaHue JIEKTPOOOOPYIOBAHUS arperaToB M CTaHKOB ¢ cucreMaMu DMV,
TUPUCTOPHOTO MPpeoOpazoBaTeNsi-IBUTATENSI C OOPATHBIMU CBSI3SIMH 110 TOKY, HAPSHKEHUIO M CKOPOCTH.
JleMoHTaX, pEMOHT, MOHTaX, PETYJIMPOBKA U HAJIAJIKA CJIOKHBIX aBTOMATOB U MOJyaBTOMATOB.

YcrpaneHnre HEMCIIPABHOCTEHN U BHIMIOJHEHNE PEMOHTA CJI0KHOTO HHCTPYMEHTA, MPUCTIOCOOIEHUHN, TPY30TI0TbEMHBIX
MEXaHU3MOB, IPOBEJICHUE UX UCTIBITAHUMN.

Knaccudukanust marepuanoB 1 U3EIHI, X CBONCTBA U 00JACTh TPUMEHEHUS.

YceTpoicTBO, MPUHIKI PaOOTHl M TEXHUYECKHE XapaKTEPUCTUKH aBTOMATOB M MOJTYaBTOMATOB U METOIbI HAIAIKH
3JIEKTPOOOOPYIOBAHHS.

ObecneueHne TeXHOJIOTHYECKOTO MpoLecca.

. UcnipITanne u Hanaaka yCTPOMCTB, TUIAHUPOBAHNUE U OPTaHU3aI|sl MOHTXKHBIX, PEMOHTHBIX U AKCIUTyaTaIl[AOHHBIX
pa0or.
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Pa3znen 2. Opraﬂmaunﬂ N BBINMOJHCHHC UCNTBITAHUA U TEXHUYECCKOI'0 KOHTPOJA Ka4eCTBa CJ0KHOI0 JICKTPUIECCKOIo U
JJICKTPOMEXAHUYECCKOT0 oﬁopyuonaﬂnﬂ C 3JIEKTPOHHLIM YIIPABJICHUEM

184

M/IK.04.03 Texnnueckoe peryJiupoBaHue H KOHTPOJIb KA4eCTBA CJI0KHOI0 3JIEKTPUYECKOI0 U 3JIEKTPOMEXAHNYECKOT 0
000py10BaHMS € 3JIEKTPOHHBIM yNIpaBJieHUEM

112

Tema 1.1. Texunueckoe
peryJiMmpoBaHue KayecTBa
CJIOKHOT0 IJIEKTPUYECKOr0 1
IJIEKTPOMEXaHUYECKOT0
o0opynoBaHus ¢
3JIEKTPOHHBIM YNPaBJIeHHEM

Conep:xanue

OcoOeHHOCTH OILIEHKM KauecTBa  CJI0)KHOTO 3JIEKTPUYECKOIO M 3JIEKTPOMEXaHHUYECKOIO
000py10BaHus C 3JEKTPOHHBIM YIIPABICHUEM.

KoHKypeHTOCTIOCOOHOCTD CIIO)KHOT'O  JJIEKTPUYECKOTO M DJIEKTPOMEXAaHUYECKOIO
000pyIOBaHUS C NEKTPOHHBIM YIIPABICHUEM (Kau€CTBEHHBIHN acIeKT).

OcHOBHBIE  TIyTM  YNpaBICHHUS  KaueCTBOM CIIOXKHOI'O  JJIEKTPUYECKOTO U
3JIEKTPOMEXaHUYECKOT0 000PYI0BaHUS C 3JIEKTPOHHBIM YIIPaBICHUEM.

CoBpeMeHHbIE TOAXOABl K MEHEDKMEHTY KadecTBa CJIOXKHOTO JJIEKTPUYECKOTO U
AIIEKTPOMEXAHUYECKOTO 000PYAOBAHHUS C JIEKTPOHHBIM YIIPABICHUEM.

Opranuzanusg paboT M0 TEXHUYECKOMY HOPMHMPOBAHUIO, CTAaHAAPTU3ALMU U YHU(PUKALUU
CIIO)KHOTO DJIEKTPUYECKOTO U  IJIEKTPOMEXAHWYECKOTO OOOpYyIOBaHUSA C OSJICKTPOHHBIM
YIPaBIEHUEM

44

B Tom uncie npakTHYeCKMX 3aHATHI

26

[TpakTrueckoe 3ansatue Ne 1. BeiOop 1 aHaian3 MeTo 0B CTaHJApTU3ALMU U YHU(DUKALIH
CJIO’KHOTO 3JIEKTPHUUECKOTO U DIIEKTPOMEXaHHMUECKOT0 000PYJOBAHUS C ANEKTPOHHBIM
YIPaBIEHUEM

HpaKTI/I‘-ICCKOe 3aHsTue No 2. BBI60p MCTOJ0B oOecIieuyeHHs KaueCcTBa CJI0XKHOTO
SJICKTPHUYICCKOT'O U DJICKTPOMEXAaHNUYCCKOI'O O60py,I[OBaHI/I}I C 3JICKTPOHHBIM YIIPAaBJICHUCM

[TpakTrueckoe 3ansTue Ne 3. MeHe)KMEHT KadecTBa CJIOMXHOTO 3JIEKTPUUYECKOTO U
AIIEKTPOMEXAHUYECKOTO 000PYAOBAHHUS C JIEKTPOHHBIM YIIPABICHUEM.

HpaKTI/I‘-ICCKOe 3ansTue Ne 4, OI_IeHI(a KaueCTBa CJIOKHOI'O SJICKTPUUCCKOTO U
SJICKTPOMCXAHUYCCKOT' O 060pyn013aH1/151 C 3JICKTPOHHBIM YIPABJICHUCM

HpaKTI/I‘-ICCKOe 3aHsaTue Ne 5. OI_IeHKa KauecTBa TEXHUYECKOM JAOKYMCHTAIIMU HAa CJIOKHOC
SJICKTPHUYCCKOC U BJICKTPOMEXAHUICCKOC O60py,Z[OBaHI/IC C JJICKTPOHHBIM YIIPABJICHUCM

[TpakTueckoe 3ausTue Ne 6. BnusiHue kauecTBa 00y4deHHsl mepcoHasa padoTe co CI0XKHBIM
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AIIEKTPUUYECKUM U HJIEKTPOMEXAHHUECKUM 000PYIOBAaHHEM C JIEKTPOHHBIM yIIpaBlIeHUEM Ha
pe3yabTaT

[TpakTrueckoe 3ansaTue Ne 7. CrannapTu3anus CUCTEM KayecTBa CJIOYKHOTO JIEKTPUUECKOTO
U 3JIEKTPOMEXaHUYECKOI0 000PYAOBAHUS € AJIEKTPOHHBIM YIIPABICHUEM

HpaKTI/I‘leCKOC 3angaTue Ne 8. O0ocHOBaHUE METOJ0B OLICHKH Ka4u€CTBA CJIOKHOI'O
QJICKTPHUICCKOI'0 U JICKTPOMEXAaHUYECKOI'O O60py,I[OBaHI/I$I C DJICKTPOHHBIM YIIPaBJICHUEM

[TpakTrueckoe 3ansaTue Ne 9. JlokyMeHTalusl CUCTEMbI KAUECTBA CJIOXKHOIO AIEKTPUUYECKOTO
U 3JICKTPOMEXaHUYECKOT0 000PYAOBAHUS C AIIEKTPOHHBIM YIIPABICHUEM

Tema 1.2. KonTpoub kayecTBa
CJI05KHOT0 3JIeKTPUYECKOro u
3J1eKTPOMEXaHHYeCKOro
o0opynoBaHus ¢
3J1eKTPOHHBIM yIPaBJIEHHEM

Conepxanue

KBanmumeTpust 1 KOHTPOJIb KauecTBa CIIOKHOTO 3JIEKTPUYECKOI0 U 3JIEKTPOMEXaHUUECKOIO
000pYyI0OBaHUS C ANEKTPOHHBIM YIIPABICHUEM.
Metonbl M3MEpEHHs KayecTBa  CIIOKHOTO DJIEKTPUYECKOIO0 U AJIEKTPOMEXAHUYECKOIO
000pyIOBaHUS C IEKTPOHHBIM YIIPABICHUEM.
[Topsimox  u3MepeHHs] KayecTBa  CJIOXHOIO 3JEKTPUYECKOT0 M 3JIEKTPOMEXaHHYECKOTO
000pyIOBaHUS C FIEKTPOHHBIM YIIPABICHUEM.
Kpurepun oLeHKH  KadecTBa  CJIOXHOIO 3JEKTPUYECKOTO U 3IIEKTPOMEXaHHUECKOTO
000pYyIOBaHUS C ANEKTPOHHBIM YIIPABICHUEM.
W3mepeHne napaMeTpoB U UCHBITAHUE CIOKHOTO 3JIEKTPUYECKOTO U 3JIEKTPOMEXaHUYECKOTO
000pYyIOBaHUS C ANEKTPOHHBIM YIIPABICHUEM.

42

B ToM umncie NPAKTHYCCKHUX 3aHATHI

26

[TpakTrueckoe 3ausatue Ne 10. MeTobpl n3MepeHHs KaUeCTBa CJI0KHOIO AJIEKTPUUYECKOTO U
AIIEKTPOMEXAHUYECKOTO 000PYAOBAHHUS C JIEKTPOHHBIM YIIPABICHUEM.

IIpaktrueckoe 3ansatue Ne 11. [Topsgok u3MepeHus KadecTBa CII0KHOTO dJIEKTPUYECKOTO U
AIIEKTPOMEXAHNUECKOT0 000PYI0BAHNUS C IIEKTPOHHBIM YIIPABICHHEM.

[TpakTrueckoe 3ansaTue Ne 12. I3MepeHne napaMeTpoB U UCIIBITAHUE CJIOKHOTO
AIIEKTPUUYECKOTO U 3JIEKTPOMEXAaHUYECKOT0 000PY/I0BAHUS C HIEKTPOHHBIM YIIPABICHUEM.

[TpakTueckoe 3ausaTue Ne 13. O6paboTka pe3yabTaTOB U3MEPEHHUS U UCTIBITAHUS CII0KHOTO
IIEKTPUUYECKOTO U IEKTPOMEXAHUYECKOTO 000PYI0BaHUS C 3IEKTPOHHBIM YIIPABICHUEM.

IIpaktrueckoe 3ansatue Ne 14. BrisiBieHHE U OLIEHKA NOTPEIIHOCTEN U3MEPEHMUS TIPH

26

25




HCIIBITAHUH CJIOXKHOTO 3JICKTPUYICCKOTO U SJICKTPOMCXAHUYCCKOTO O60pYI[OBaHI/ISI C
SJICKTPOHHBIM YIIPABJICHUCM.

[TpakTrueckoe 3ansaTue Ne 15. @opmMyanpoBKa BHIBOIOB 110 PE3yJIbTaTaM HU3MEPEHUs
[IapaMETPOB U UCIBITAHUS CJI0KHOT'O DJIEKTPUYECKOTO U IEKTPOMEXAHUYECKOTIO
000pYyIOBaHUS C ANEKTPOHHBIM YIIPABICHUEM.

[TpakTuueckoe 3ansatue Ne 16. [ToaroroBka TEXHMYECKHUX MPETIOKEHUI 110 BHIBOJIAM O
pe3yibTaTax HM3MEPEeHHs NapaMeTPOB U UCIIBITAHUSL CIOXKHOTO AJIEKTPUUYECKOTO U
AIIEKTPOMEXAHUIECKOTO 000PYIOBAHUS C DIIEKTPOHHBIM YIIPABICHUEM.

Tema 1.3. IloaTBepxaeHne
COOTBETCTBUSA M
cepruPuKaAUS CITOKHOTO
3JIEKTPUYECKOTr0 1
3JIEKTPOMEXaHUYECKOro
o0opynoBaHus ¢
3JIEKTPOHHBIM yIIpaBJIeHHEM

Conep:xanue

[TpaBoBbIe OCHOBBI OOecrieueHust kKauecTBa. 3akoHbl «O 3amure npas noTpeduTens», «O
TEXHUUYECKOM peryirupoBaHun». OCHOBHbIE IOHATHUS U olpeeneHus. TexHuueckue
perinaMeHThl. McnbiTaTenbHbIe 1a00paTOpun, X akkpeautanus. O0s3arenbHas u
noOpoBosbHas ceprudukanys. [lociaenoBarenbHOCTD TPOLETyp cepTU(GUKAIINN U STAITbI
IPOBEIEHUS CEPTU(PUKALUYU CIOKHOTO HIEKTPUIECKOTO U FIEKTPOMEXaHUYECKOTO

O60py,I[OBaHI/I$I C DJICKTPOHHBIM YIIPABJIICHUCM. CepTI/I(bI/IKaI_II/IH cHCTEM 00OecIieueHHs KauecTBa

CJIOKHOTI'O DJICKTPHUUYCCKOI'O U SJICKTPOMEXaHHYCCKOI'O O60py,I[OBaHI/I$I C JJICKTPOHHBIM
YIpaBJICHUCM.
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[Tpaktuyeckoe 3ansatue Ne 17. U3ydenue 3akoHoB «O 3amute mpas norpedutens», «O
TEXHUUYECKOM PEryIMPOBAHUI.

[TpakTrueckoe 3ansaTue Ne 18. [IpakTrueckoe npuMeHEHNE TEXHUYECKUX PETJIaMEHTOB.

[TpakTueckoe 3ansatue Ne 19. [Ipoueaypsl u 3Tamnsl npoBeieHUs cepTU(UKALMKU CIOKHOTO

AIIEKTPUYECKOTO U AJIEKTPOMEXAHNYECKOTO 000PYJOBAHUS C AIIEKTPOHHBIM YIIPABICHUEM.

[Tpaktunyeckoe 3anstue Ne 20. CepTudukaiys CUCTeEM MEHEPKMEHTa KauecTBa.

IIpou3BoacTBeHHasi MPAKTHKA pa3aesa Ne (ecu MpegycCMOTPEHO paccpel0TOYeHHOE MPOXO0KAeHHE IIPAKTHKH)

Buasbi pador

1. O(I)OpMJICHI/IC CJ'Iy>KC6H0ﬁ JAOKYMCHTAIUU: TCXHUYCCKUX SaﬂaHHﬁ, TCXHOJIOTUYCCKHUX NPOHCCCOB, TCXHOJIOTUICCKUX KApT

2. CocTraBieHHEe Pa3IMYHbIX BUJI0B HHCTPYKIHUI.

3. O3HaKOMIIEHHE C OCOOCHHOCTSIMH aBTOMAaTHU3WPOBAHHOTO pab0Overo MecTa CTapIero TeXHHUKa.

72
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4. TIpoBeneHue TEXHUYECKOTO OCBHJIETEIIBCTBOBAHUS CIOKHOTO ANEKTPUIECKOTO U AIEKTPOMEXAHUIECKOTO 000PYIOBAHUS
C DJIEKTPOHHBIM YIIPABJICHUEM

5. OcymiecTBiIeHHE UCTIBITAHUS HOBOTO CJIIOKHOTO JIEKTPUIECKOTO U AJIEKTPOMEXAHUIECKOT0 000pyI0BaHUS C
ANEKTPOHHBIM YIIPABICHUEM

6. BecTu 0TYETHYIO TOKYMEHTAIIUIO TI0 UCIIBITAHUSM CJII0KHOTO JIEKTPUYECKOTO U DJIEKTPOMEXaHUIECKOTO 000PYyI0BaHHUS C
3JIEKTPOHHBIM YIPABJICHUEM

7. Hcnosp30BaHHWE OCHOBHBIX U3MEPUTEIBHBIX MPHOOPOB:

8. IlpumeHeHuUe CrIeUATU3UPOBAHHBIX MPOTPAMMHBIX MPOIYKTOB.

9. TloaroroBka TEXHUYECKOW TOKYMEHTALMU JJISI MOJCPHHU3ALMHU OTPACIECBOrO JIEKTPUUECKOTO U 3JIEKTPOMEXAHUYECKOTO
000pyI0BaHUS C IICKTPOHHBIM YIIPABICHUEM.

Bcero 936
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3. YCJIOBUs PEATIM3AIIAU TPOI'PAMMBI ITIPO®ECCHOHAJIBHOI'O MOAYJIA

3.1. lois peaqu3anuu nporpaMmmbl npogecCHOHAJIBHOT0 MOIYJIS 0JIKHBI ObITH
NMpPeIyCMOTPEHbI CJeAyoIHe crelHaJIbHble OMeIeHNs :

Peanuzanus nporpaMmsl MOAYJIsl IPEANOIAraeT HATMYHE!
YyeOHoro kabuHera «TeXHHYECKOTO pEryJIMpOBaHUS U KOHTPOJIL KauecTBay,
OCHAIIIEHHOTO 000PY/JOBAHUEM:
— TI0Ca/I0YHbIE MECTA [0 KOJUYECTBY 00yUaIOLIUXCS;
— pabouee MECTO MpenoaBaTess;
— KOMIUIEKT y4eOHO-HarISAHBIX Toco0uit u muakaTos mo M/IK;
— METOJIMYECKAsl TOKYMEHTALIHS;
— Ppa3aaTOYHbIM MaTepUall;
— CIIpaBOYHAas JUTEPATYpA.
TEXHUYECKUMHU CPEICTBAMH:

TEJIEBU30D,

— IIPOEKTOp,

— KOMIUIEKT y4eOHO-METOIMYECKOI TOKyMEHTAalLlUH,
—  3JIEeKTPOHHBIE IIJIaKaThI,

—  3JIEKTPOHHbIE YUEOHUKH,

— KOMIUIEKT IIJIAKaToB,

- UHTEpPaKTHUBHAs JJOCKa,

— KOMIIBIOTEPHI,

- OprrexHuka (mpuHtep, ckanep, MOYVY),

— BHEILIHHE HAaKOMUTENIN UH(pOpMaLuy,

Jlaboparopun  «DIEKTPUYECKOTO W DIIEKTPOMEXAHUYECKOro  000pYAOBaHUSAY,
«TexHUYeCKON OHKCIUTyaTalli U OOCHY>KMBaHUS JJIEKTPUUYECKOTO M DJIEKTPOMEXaHHUYECKOTO
06OpyI[OBaHI/I$I»3;

4
MaCTepCKI/IX BHGKTpOMOHTa)KHI)IX .

Peanuzamust mporpamMMbl MOIYJsL TIpEANojaraeT o0s3aTelbHYI0 IPOU3BOJICTBEHHYIO

[IPAKTHKY, KOTOPYIO PEKOMEHIYeTCsl IPOBOUTE PACCPEIOTOUCHO .

3.2. UndopMmanmnoHHoe obecniedeHHe peaju3alui NPorpaMmMbl

Jiga peanuzauuu mporpaMMbl OMOIHOTEUHBIH (GOHI 00pa3oBaTeNbHON OpraHu3aliu
JOJI’KEH UMETh MIe4aTHbIE W/WIK 3JIeKTPOHHBIE 00pa3oBaTelbHble U HH(POPMALIMOHHBIE PECYPCHI,
PEKOMEHIyeMbIe JUI UCIIOIb30BAHUS B 00pa30BaTEIbHOM IPOLIECCE.

¥ Ocuautenne maGoparopmii cM. pazzen 6.1.2.1 TIOOTT
* OcHaleHne MacTepcKux cM. pasaen 6.1.2.2 TIOOIT
® OcHautenue 6a3 npakTHK cM. paszaen 6.1.2.3 TIOOIT
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1.2.1. TleuaTHble U3gaHUs

1. AxumoBa H.A., Kotemenen H.D., Centiopuxun H.M. MonTax, TexHHUYECKas
IKCIUTyaTaIMs U PEMOHT JJICEKTPUIECKOTO U AJICKTPOMEXaHHMUECKOTO 000pyaoBaHUs. M.:
OUI] «Axanemus», 2016. - 296c¢.

2. Anexcanaposckas A.H., I'Bannenanze M. A. Opraau3anusi TEXHUYECKOTO 00CTYKHUBAHUS
U PEMOHTa DJIEKTPHYECKOTO M DIJIEKTPOMEXaHWYeCKoro obOopymoBanus. M.: OUIL]
«Axagemus», 2016. — 336 c.

3. banmaryer B.T. JludbroBoe obGopynoBanue. be3onacHOCTh Mpu IKCILTyaTauy (IPUKA3bI,

IJIaHBI, XKYPHAJIBI, TPOTOKOJIEI). M.: U3a.: Ansda-IIpecc, 2013 - 256¢.

4. Top6amxko, E. A. Yrpasnenue kauectBoM : yuebnuk s CIIO / E. A. T'opbammko. — 3-e
usn., nepepadb. u mom. — (Cepus : IlpodeccuonanbHoe obOpazoBanue). — M.
N3patensctBo FOpaiit, 2018. — 352 c.

5. I'DCHwm 81-03-03-2001. Yacte 3. IloabemMHO-TpaHCHOPTHOE o0b6opyaoBaHue. M.:
UznatensctBo: Ctpoiinndopmuszaar., 2014. - 114 c.

6. 3exyHoB, A. I'. YnpaBienue kauecTBoM : yueOHMK W mpaktukym ans CIIO / A. T.

3exyHoB ; on pen. A. I'. 3ekynoBa.— (Cepus : [Ipodeccronanbsaoe o6pa3oBanue). —
M. : FOpaiir, 2017. — 475 c.
7. Mertponorusi, CraHfapTH3alMs, cepTu(UKanus, TEXHUYECKOE pPEryJupOBaHHE W

nokyMmeHToBenenue: Yuebuuk / B.1O. [lummapes. (Cpennee mpodeccrnoHabHOE
obpazoBanue). M.: KYPC: UHOPA-M, 2017. — 312 c.

8. CokomoBa E.M. Druektpuyeckoe U 3JCKTPOMEXAaHHYECKOE  0OOpyIOBaHHE:
00IIeTPOMBINIICHHBIE MEXaHU3MBbI U ObITOBas TexHuka. M.: OULL «Akagemus». - 2015
—223c.

9. ®pomo B.A., CmopommuoB B. B. VYcrpoiicTBa CHIOBOW DJJIEKTPOHHKH |
peoOpa3oBaTeIbHON TEXHUKH C PA30MKHYTHIMU U 3aMKHYTBIMH CHCTEMaMH yIIPaBJICHHUS
B cpeie MATLAB-Simulink: Yue6noe nmocodue. Uzn.: Jlans: 2017 . — 332 c.

10. [Iummapes  B.FHO., ABToMaru3amus TEXHOJIOTHYECKUX TPOIECCOB. YUEOHHK JUIS
CTYJICHTOB YYpEeXJeHUM cpenHero mnpodeccuoHambHoro oodpaszoBanus. M.:. Cepusi:

[Ipodeccuonanbroe obpazoBanue. M.: OULL Axanemus, 2014. — 352 c.

11. Kupeesa 3.A. DnekrpoobopyaoBaHue MEKTpUUYecKux craHiuil, cereit u cucreM (CI10O)
M.: OO0 «M3narensctBo KHoPycy», 2014

12. KupeeBa D.A., Lpipyk C.A. PeneitHas 3ammra U aBTOMAaTHKa JIEKTPOIHEPTETHUECKUX
cuctem. M.: OUL] «Axanemusy, 2016

13. HlamkoBa M.B., BerukoB A.B. Opranuzanusi U BBINOJIHEHHE pabOT MO MOHTaXy WU
HaJIaJKe BIIEKTPOOOOPYJIOBAaHUS MPOMBIIUIEHHBIX M TPaXAAHCKUX 3MaHMid. B 1ByX
gacTax. Yactb 2. MoOHTax M Halagka 3JIEKTPOOOOPYAOBAaHUS NPOMBIIUICHHBIX H
rpaxaanckux 3nanui. M.: OUNL] «Akagemus», 2015

6 OO0pa3oBarenbHas OpraHu3anus Ipu pa3paboTKe OCHOBHOM 00pa30BaTeIbHOM MPOTrPaMMEI, BIIPaBE YTOYHHUTH
CIIFICOK M3/IaHU#, JOMOJTHHUB €r0 HOBBIMU H3IaHUSIMH W/UIIK BHIOPAB B KAYSCTBE OCHOBHOTO OHO M3 Mpe/jIaracMbIX
B 0a3e JaHHBIX yU4eOHBIX M3IaHUN U SJIEKTPOHHBIX PeCcypcoB, npeiaraeMbpix ®YMO, u3 pacdera 0IHO U3/IaHUE TIO
npodeccnoHaTLHOMY MOJTYJIIO W/UJTU MPAKTHKAM U MEXIUCIUTUTMHAPHBIM KypcaM.
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http://www.ukazka.ru/catalog/book-leeftovoe-oborudovanie-bezopasnost-pri-ekspluatatcii-prikazy-plany-zhurnaly-protokoly-343057.html
http://www.ukazka.ru/catalog/book-leeftovoe-oborudovanie-bezopasnost-pri-ekspluatatcii-prikazy-plany-zhurnaly-protokoly-343057.html
http://www.ukazka.ru/catalog/book-gesnm-81-03-03-2001-chast-3-podemno-transportnoe-oborudovanie-210451.html
http://www.ukazka.ru/seriya/professionalnoe-obrazovanie/
http://www.ukazka.ru/brand/akademiya/

14. larua A.B. OcHOBBI aBTOMAaTH3aIMM TEXHOJIOTHYECKUX MPOIIECCOB. YUeOHOE mocodue
st CI1O. M.: U3zna. FOpaiit, 2016

3.2.2. D1eKTpOHHBbIe U31aHUA (3JIeKTPOHHbIE PecypChl)

1. DuekrponHbIit pecype «I'moccapuii». dopma gocryma: WWWw.glossary.ru

2. DnekTpoHHbIi  pecypc  «llyOnmunas — wHTepHeT-OMOnmoreka.  Crienuanu3arius:

OTeYeCTBEHHas nepuoankay. @opma gocryma: Www.public.ru

3. Dnekrponnsiii pecypc «Koncynprant [Tnroc» - www.consultant.ru

4, 1lIxomna snekTpuKa [37IEKTPOHHBIN pecypc]|. — Dopma mocTyma
http://electricalschool.info/main/elsnabg/

5. DHepreruka. Dnekrporexuuka. Cssb. [lepBoe oTpacneBoe anekrponnoe CMU DJI No
®C77-70160 [snexTponHbIi pecype]. — Popma moctyma https://www.ruscable.ru/info/pue/
6. Turor A.W. OCHOBBI TEXHUYECKOW KCILTyaTalluy U 00CTYKUBAHUS IJCKTPUUCCKOTO U

3NIEKTPOMEXaHUIECKOT0 00opyaoBanus 2016 Akagemus-Menua
7. TutoB A.W. COopka, MOHTaX, PETYTUPOBKA U PEMOHT y3JI0B 1 MEXaHU3MOB 000pyI0BaHUS,
arperaToB, MallliH, CTAHKOB U APYTOT0 3JIEKTPO0OOpYA0BaHMS TPOMBIIUIEHHBIX opranu3anuii 2016
Axanemusa-Menua

8. Komnanus "Becniep". ®opma noctyna mail@vesper.ru

9. ®denepanbHOE AareHTCTBO IO TEXHUYECKOMY PETYIMPOBAHUIO U METPOJIOTHU:
POCCTAHIAPT. ®opma goctyna: Www.gost.ru

10. Caiit MexayHaponHoil opranusanuu no crasaaptusanuu 1SO. ®@opma gocryma:
WWW.i50.0rg

11. [Topran «YmpaBieHHe KayecTBOM» http://statistica.ru/local-portals/quality-
control/

3.2.3. lonoJHUTEIbHbIE HCTOYHUKH

1. TlonysnoBuu H.K. CunoBast snekrpoHuka: YueOHoe mocobOue. Taranpor... M3mx — Bo
TPTY, 2005. — 204 c.

2. OcoOeHHOCTHM KOHCTPYKIMHM U (YHKIMOHMpPOBaHUS MpeoOpa3oBaresiell  4acTOTHI
"BECIIEP". Yue6Ho - MeToan4ecKre MaTepuasbl K CEMUHApY.

3. Uepneix U.B. MonenupoBaHue dJeKTpOoTeXHHYECKHX ycrtpoiicte B MATLAB,
SimPowerSystems u Simulink. 1-e uznanue, 2007 rom, 288 ctp.

4. Tepman-T'ankun.C. I'. Matlab & Simulink. IIpoexTupoBanue MexaTpOHHBIX CHUCTEM Ha
[TK. — CII6.: KOPOHA-Bek,2008. - 368 c.
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http://www.ukazka.ru/brand/yurajt/
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http://www.consultant.ru/
http://www.consultant.ru/
http://www.consultant.ru/
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http://statistica.ru/local-portals/quality-control/
http://matlab.exponenta.ru/books/annot4.php#014
http://matlab.exponenta.ru/books/annot4.php#014

4. KOHTPOJIb H OLJEHKA PE3Y/IbBTATOB OCBOEHHA ITPO®ECCHOHAJIBHOI' O MOAYJIA

Kona u nHaumeHnoBanue

po(heCCUOHANBHBIX U

OOIIIMX KOMITETEHIIHA,
(hopMHpyeMBIX B paMKax

Kpurepun ouenku

MeTo 1Bl OlIEHKH

MOIYJIS
I[NIK 4.1. OcymecTBusTs | - JIEMOHCTpAIUS BBITIOJHEHUS | DKCTIEPTHAs OIlEHKa
HalaJIKy, pETyJINpOBKY U | HalQIKH, PETYJIUPOBKA W TPOBEPKHU | ACATEIHPHOCTH B XOJe
MIPOBEPKY CJIO)KHOTO | CJIOKHOTO AIIEKTPUIECKOTO U | BBIIOJHEHUS] MPaKTHYECKHX
ANEKTPUIECKOTO U | DIIEKTPOMEXaHHIECKOTO 3aHATHUH, KypPCOBOTO
3JIEKTPOMEXaHUUECKOTO 000pyAOBaHUS c 3NIEKTPOHHBIM | TPOEKTUPOBAHHUS, Ha
000pyAOBaHHS C | ympaBieHUEM; MpaKTUKe
ANIEKTPOHHBIM - o6ocHOBaHHKE BBIOOpA
yIpaBiIeHUEM MPUCTIOCOOICHUH U3MEPUTETHHOTO U

BCIIOMOTaTeIIbHOTO HHCTPYMEHTA;

- IEMOHCTpALKs CKOPOCTH U KauecTBa

aHaJIM3a TEXHOIOTUYECKOMN

JIOKYMEHTAIIHH;

- IpaBUIIbHOE 000CHOBaHUE BEIOOpa

TEXHOJIOTHYECKOTO 000PYIOBaHUS.
IIK 4.2. Opranu3oBbIBaTh U | - IEMOHCTpAlUsl HABBIKOB M YMEHUH | SKCIEPTHas OIICHKA
BBHIMIOJIHATh ~ TEXHUYECKOE | OPraHU30BHIBATH u BBHITIOJIHSATG | JCATENBHOCTA B XOfE
O0CITy’)XKMBaHHE CIOKHOTO | TEXHUYECKOE o0CITy’)KMBaHHE | BHIIOJTHEHUS MPAKTUICCKUX
3NEKTPUIECKOT O U | CII0)KHOTO JNEKTPUUECKOTO U | 3aHATHH, KypCOBOTO
3NEKTPOMEXaHHUUECKOTO 3NEKTPOMEXaHHUUECKOTO MPOEKTHPOBAHMUS, Ha
o0opymoBaHUs ¢ | obopynoBaHus c AJNIEKTPOHHBIM | TIPAKTHKE
AJIEKTPOHHBIM yIpaBieHHEM;
yIpaBIeHHEM — IEMOHCTpAIHs HaBBIKOB

onpeeneHus ONITUMAJILHBIX

BAPUAHTOB 00CTyKUBaHUS u

WCTIONTb30BaHHUS

JIEKTPOOOOPYIOBAHUS;

- nmeMoHcTpamus 3 QPEeKTUBHOTO

WCTIONTE30BaHUS MaTepraoB "

000pyIOBaHUS;
[IK 4.3. OcyumectBasits | - JIEMOHCTpALUS HAaBBIKOB | OKCIIEpPTHAas OLICHKA
WCTIBITAHUE HOBOT'O | OCYIIECTBJICHUS WCHBITAHUH HOBOTO | AESITEIBHOCTH B XOJ€

CJIO)KHOTO  IIEKTPUYECKOTO
U 3JICKTPOMEXaHUIECKOTO
obopynoBaHuUs c
AJNIEKTPOHHBIM
yIpaBICHUEM

CJIOKHOT'O QJICKTPUYCCKOT'O n

QJICKTPOMEXAHUYICCKOI'O

obopymoBaHUs COJIEKTPOHHBIM
yIpaBJICHUEM;
- JIEMOHCTpAIUs YMEHHS

OCYIIECTBJIATH TEXHUYCCKHI KOHTPOJIb
CJIOKHOT'O QJICKTPUYICCKOI'O n
QJICKTPOMEXAHUYCCKOI'O

000pyAOBaHUS c ANEKTPOHHBIM

BBITIOJIHCHUSA TTPAKTHUYCCKUX

3aHATHH, KypCOBOI'O
MIPOEKTUPOBAHUS, Ha
MIPaKTUKE
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yIIpaBiCHUEM;

- BBIIIOJTHCHHUC MGTpOJIOI‘PI‘-ICCKOﬁ
IIOBEPKHU HU3ICIINH;

- JAEMOHCTpalunsa HAaBBIKOB
HCIIOJIBb30BaHUA OCHOBHBIX

U3MEPUTENBHBIX IPUOOPOB.

I[IK 4.4. Bectu OTYeTHYIO
JOKYMEHTAIIHIO o
WCTIBITAHUSM CJIO’KHOTO
ANEKTPUIECKOTO u
AJIEKTPOMEXAHUIECKOTO
o0opyIoBaHUS c
AJICKTPOHHBIM

YIipaBJI€CHUEM

- ACMOHCTpalysl HaBbIKOB 3aIIOJIHCHUA

OTYETHOH TOKYMEHTAIHN 110

UCTIBITAaHUSM CIIOYKHOTO
JIIEKTPUIECKOTO "
AIIEKTPOMEXAHUIECKOTO
o0opyoBaHUS c

yIpaBICHUEM;

SJICKTPOHHBIM

- JIEMOHCTpAIMsI HAaBBIKOB PadOTHI C
HOpPMAaTHUBHOMN JIOKyMEHTaIuen
OTpaciu.

- JIEMOHCTpALUs 3HAaHUN
JIEUCTBYIOILEH

TEXHUYECKOU

HOPMAaTUBHO-
JOKYMEHTALlMK IO
CIICIIMATBHOCTH;

- JIEMOHCTpalMs 3HaHUM MOpsiaKa
MPOBEACHUS CTaHAAPTHBIX 3
CepTHU(QHULIMNPOBAHHBIX HCIIBITAHUH;

- IEMOHCTPALIHsI HABBIKOB
oopMiIeHUs TOKYMEHTAIHH:
TEXHHUYCCKHX 3aJaHUH,
TEXHOJIOTMYECKUX IPOLECCOB,
TEXHOJIOTHUECKUX KapT;

- JIEMOHCTpAaLINS HaBBIKOB
MOJITOTOBKH TEXHUYECKOUN
JNOKYMEHTaluu JUisl MOJEPHU3ALNU
OTpaciIeBOro SIEKTPUUECKOrO0 U
AIEKTPOMEXAHUIECKOTO
obopymoBaHus c AIEKTPOHHBIM

yIpaBJIeHUEM.

SKCIIepTHAaA OIICHKa

JIEATEIBHOCTH B XOJze
BBITIOJTHEHUSI NPAaKTUIECKHX
3aHATUH, KypCOBOIO
MIPOEKTUPOBaHUA, Ha

IMPAKTHUKE

OK 1. Bribupats criocoObl
perieHus 3aj1a4
npodeccuoHaIbHON
JeATEITbHOCTH,
NPUMEHHUTEIIEHO K

Pa3IMYHBIM KOHTCKCTaM

— JIEMOHCTpAalusi 3HAaHUN OCHOBHBIX
WUCTOYHUKOB MH(POPMAIIUU U PECYPCOB
JUIA pelleHusl 3ajad U I[podieM B
mpoheCCHOHATBHOM u/Wim
COLIMAJIbHOM KOHTEKCTE;
— CaMOCTOSITENIbHBIN BEIOOD u
MPUMEHEHHE METOJ0B W Croco00B
pewieHns MpoecCHOHAIBHBIX 3a/1a4 B

po(heCcCUOHANBHON JIeATENLHOCTH;

— CTIOCOOHOCTH OIICHUBATH
3 PeKTUBHOCTH u Ka4eCcTBO
BEITIOJTHEHHS po(hecCHOHANTBHBIX

TEKYIIUH  KOHTPOJIb U
HaOJIIOeHUE 3a
JIeSATeIbHOCTBIO

oOyyaromierocst B Ipouecce
OCBOCHHMSI 00pa30BaTEIbHOM

IIPOrpamMMBel
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3ajay;
— CHOCOOHOCTh ONpPEACTATh IMEIH |
331291 po¢eCCHOHATTEHOM
JIESATEIILHOCTH;

— 3HaHWe TpeOOBaHWH HOPMATHBHO-
aKTOB B 00beMe,

BBITIOJTHCHUA

IIPaBOBEIX
HEOOXOIMMOM JUIS

mpohecCHOHATBHOHN NEATENbHOCTH

OK 2. OcywmectBisiTh | — cnocoOHOCTB OIPENENATh | TEKYIIUA  KOHTPOIb  H
IIOUCK, aHaJIn3 U | He0OXOIUMBIE WCTOYHHUKY | HAOIIO/ICHNE 3a
WHTEPIPETAIHIO uHPOPMALIUH; JIeSITEIbHOCTRIO
uH(bOpMaLHH, — yMeHHe MpaBWIbHO IUIAHUPOBATh | OOYYAIOLIErOCs B MPOLECCE
HGO6XOI[I/IMOﬁ JJIs1 IIPOLIECC ITIOUCKA, OCBOCHUsA 06pa3OBaTCHLHOﬁ
BBITIOJTHCHHS 337249 | — ymeHHe CTPYKTypUpoBath | IPOrPaMMBbI
npoQecCHOHaNBHOI MOJIy4aeMyo UHGOPMAITUIO u
ACATCIIBHOCTA BBIICIATh HamOoliee 3HAYNMOE B

pe3yibTaTax Noucka HHGOPMaIIUH;

— YMEHHE OIIEHWBATh IMPAKTHYECKYIO

3HAYUMOCTH PE3YJIhTATOB IMIOMCKA;

— BEPHOE BHINOJIHCHUE O(POPMIICHUS

pe3yabTaTOB MOMCKA HHGOPMAITUH;

— 3HaHUe HOMEHKJIATYPbI

WH(POPMAITMOHHBIX HCTOYHUKOB,

MPUMEHSEMBIX B MpOo(hecCHOHAThHON

JIeATEeILHOCTH;

— CIIOCOOHOCTh HCHOJIL30BaHUS

MIPUEMOB TTOVMCKA U CTPYKTYPHUPOBAHHS

WHPOPMAITUH.
OK 3. IlmanupoBaTh U | — yMEHHE ONPEICIATh AKTYaJbHOCTh | TEKYIIUH  KOHTPOIb U
peaM30BHIBATh HOPMAaTHBHO-IIPABOBOM JOKyMEHTAI[MK | HaOJII0eHHEe 3a
cOOCTBEHHOE B IPO(hEeCCHOHAIBHOM JIEATSIIBHOCTH; JIeSITEIbHOCTBIO
npoeccuoHaIbHOE M | — 3HaHME COBPEMEHHOH  HayuHOif | OOYYaroUIerocst B Mpouecce

JIMYHOCTHOC PAa3BUTHUC

npodeCCHOHANBHOW TEPMUHOJIOTHU B

OCBOCHHUSI 00pa30BaTEIbHOM

po(hecCHOHANBHOM JIeATENLHOCTH; porpaMmbl

— yMEHHE IIAHUPOBATH 5

pealin30BbIBATh COOCTBEHHOE

npoecCHOHANBHOE W JIMYHOCTHOE

pasBuTHe
OK 4. Paboratb B | — cHmocOOHOCTH OpraHW30BHIBAaTh | TEKYIIMHA  KOHTpOIb M
KOJUIEKTUBE M  KOMaHIE, | paboTy KOJJICKTHBA M KOMaH/IbI; HabroneHue 3a
>bdexTuBHO — YMEHHE OCYLIECTBJIATH BHeElIHee U | ACATCIbHOCTHIO
B3aHMO,Z[CI7[CTBOBaTB C BHYTPEHHEE BSaHMOHeﬁCTBHe 06yan0H1eroc51 B IIpo1ecce

KOJIJIETaMH, PYKOBOJICTBOM,
KJIMCHTAMH.

KOJIZICKTHBA U KOMaH/bI,
— 3HaHHWE TPeOOBaHUI K YIpPaBICHUIO
MIEPCOHAIIOM;

— YMEHHE aHAJIU3UPOBATHh MPUYHHEI,
CITOCOOBI

BUIBI U paspeunieHust

OCBOCHHS 00pazoBaTeIHLHOU
NIPOTrPaMMBbl
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KOH(JIUKTOB;
— 3HaHWE TPHUHITUIOB 3P GHEKTHBHOTO

B3aMMOJCHWCTBHE C TIOTPEOUTEIIMHU

YCIIYT;
OK 5. OcylmecTBIATh | — AeMOHCTpalMs  3HAHWM  MpaBuil | TEKYIIMH KOHTPOJIb Hu
YCTHYI0O W IIHCBMEHHYIO | o(hopMIIEHHUS JIOKYMEHTOB u | HaOyoneHne 3a
KOMMYHHUKAIIAIO Ha | TIOCTPOEHUsI YCTHBIX COOOIICHUIA; JIeSATENIbHOCTBIO
rocyJapCTBEHHOM SA3BIKE | — CcHOCOOHOCTD COOJIFOIEHUS 06yanomeroc;1 B IIpouecce
Poccwuiickont ®enepanuu € | 3THUECKUX, [ICUXOJIOTHYECKNX | OCBOSGHUS 00pa30BaTeNbHOMN
Yue€TOM 0COOEHHOCTEH IIPUHIUIIOB E€JI0BOT0O 06H_ICHI/I$I; IIporpaMmabl
connajIbHOro U | — yMeHME TI'PaMOTHO WH3Jararb CBOHU
KyIbTypHOTO KOHTCKCTA MBICTH ¥ O(QOPMIISITH JOKYMEHTHI MO

mpodeCCHOHATBFHON ~ TeMaTHKe  Ha

rOCyJlapCTBEHHOM SI3BIKE, MPOSBIATH

TOJICPAHTHOCTD B paboyem

KOJJIEKTUBE;

— 3HaHWE OCOOEHHOCTH COIHMAIBHOTO

U KyJIbTypHOTO KOHTEKCTA;
OK 6. [IposiBnATE | — 3HaHWE CYIIHOCTH TPaXIAaHCKO - | TEKyIIMA  KOHTPOJIb U
IpaXxaaHCKO- MaTPUOTHYECKOM MO3ULIWY, | HaOIrOIeHNe 3a
MATPUOTHYECKYIO TTO3UIINIO0, | OOIMIEUEIIOBEYECKUX IIEHHOCTEH; JIeSTEIIbHOCTHIO

JIeMOHCTPHUPOBAThH
OCO3HAHHOE IIOBEIEHHE Ha

- 3HAYAMOCTh  MPO(hecCHOHATHHON

JeSITEIBbHOCTH 110 IPOECcCu;

oOydJatomerocsi B mpoiecce
OCBOCHHUSI 00pa30BaTEIBHOMN

OCHOBE TPaJAUIINOHHBIX MPOTPaMMBbI
00IIIeYeTI0BEYeCKUX
LIEHHOCTE.
OK 7. CopelictBOBaTh | — ymeHHE co0monath HOPMBI | TEKYIIUH  KOHTPOIb W
COXPaHEHUIO OKPYXKAIOUIEH | DKOJIIOTHYECKOM 0€30IaCHOCTH; HaOJTI0/ICHUE 3a
Cpeabl, — CIOCOOHOCTH onpenendars | ACATCIBHOCTBIO
pecypcoc6epe>KeHmo, HallpaBJICHUS pecypcocﬁepe)i(er[;[ B o6yt1a101ueroc>1 B IIponecce
5b(HEKTUBHO JIEHCTBOBATE B | paMKax npogeccuoHaIbHOM | OCBOCHHUs 00pasoBaTenbHON
Ype3BbIUANHBIX CUTYalUAX | [esTebHOCTH, MPOrPaMMBbI

— 3HaHHWE TIPaBHJI  HKOJIOTUYECKOU

Oe3omacHOCTH pu BEJICHUH

po(heCCUOHAIBHOM JIeATEIIbHOCTH;

- 3HaHUE METOJIOB O0eCIeHYeHus

pecypcocOepekeHHs IPU BBITIOJIHEHUT

npoeccuoHaIbHBIX 3a/1a4.
OK 8. Mcnonb3oBarh | — yMeHHE HPUMEHSTH PAlMOHAIBHBIC | TEKYIIMH  KOHTPOIb |
cpeacTsa (usnyeckol | mpuembl BUraTenbHbIX (QYHKIMI B | HAOMHOIEHHE 3a
KyJbTYpPbI Ul COXPaHEHHUS | nmpodeccHOoHaTbHOMN JIEITENbHOCTH; NEATEILHOCTERIO

U YKpEIUJIEHUS 370pPOBbS B

npoiecce
npodeccuoHaIbHON
JEATEITLHOCTH u
TOJIePIKAHUST
HE00XO0IMMOT0 YpOBHS

— JIEMOHCTpaIus 3HAaHUN OCHOB
3I0POBOTO 00pasa KU3HM;
3HAHUE CPEJICTB MPO(DHUIAKTHKU

MIepeHAIPSIKEHUS.

oOydJaromerocss B mporecce
OCBOCHHMSI 00pa30BaTEIbHOM
NIPOTrPaMMBbl
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(usnyeckoit

MOATOTOBIEHHOCTH
OK 9. Hcmonb3oBaTh | — crOCOOHOCTh MPUMEHCHUS CPEACTB | TEKYIIMHA  KOHTPOIL U
MH(POPMAIMOHHBIE WH(POPMAITUOHHBIX TEXHOJIOTUH NI HaOIIoACHNE 3a
TEXHOJIOTHU B | pemeHus MpoecCHOHAIBHBIX 3aay; JIeATENBHOCTBIO
npodeccnoHaNbHON — yMeHue HCIIONB30BaThE | 00ydaromerocs B mpolecce
ACATCIIBHOCTH COBpPEMEHHOE nporpaMmHoe | OCBOCHHUSA O6paSOBaTCHLHOﬁ

obecrieueHue; [POTpaMMBbl

— 3HaHHWE COBPEMEHHBIX CpPEICTB U

YCTpPOMCTB MH(OPMATH3AIHH;

- CIOCOOHOCTD MPaBUIBHOTO

MIPUMEHEHUS MIPOrPaMMHOTO

obecrieueHUsT B MPOQECCHOHATBLHOM

JeSTENBHOCTH.
OK 10. TIlomp30BaThCs | — cOCOOHOCTH paborathb ¢ | TEKyIIMiI ~ KOHTPOJIb  H
npoeCcCHOHANBHON HOPMAaTHBHO-IIPaBOBOM Ha0OJIoIcHUE 3a
IIOKyMeHTaHI/Ieﬁ Ha noxyMeHTauMeﬁ; JEATEIBPHOCTBIO
roCcy1apCTBCHHOM u| - JEMOHCTpanus  3Hauui 1o | oOydaromierocs B Ipolecce
MHOCTPaHHOM SI3bIKax pabore c TEKCTaMHU | OCBOEHHsI 00pa3oBaTebHOM

mpoeCcCHOHANBEHON  HAMpaBlICHHOCTH | MPOrPaMMBI

Ha TOCYJapPCTBEHHBIX M HHOCTPAHHBIX

SI3BIKAX.
OK 11. Hcnone3oBaTh | — aeMOHCTpAIMs 3HAHUM | TEKYIIMHA  KOHTPOJIb U
3HaHMA 10  ()MHAHCOBOH | UHAHCOBBIX MHCTPYMEHTOB; HaOJIIO/ICHHE 3a
Ir'paMOTHOCTH, IIJIAHUPOBATH | — YMEHHE onpeaciiaTh JCATCIIbHOCTBIO

HpeANPUHUMATEIBCKYIO
AEATENbHOCTD B
npodeccnoHanbHOM cdepe

WHBECTUIIMOHHYIO MPHUBICKATEIHHOCTh
KOMMEPUYECKUX MMPOSKTOB;

— CIOCOOHOCTH CO3/JaBaTh OW3HEC-
ITaH KOMMEPYECKOH ueu;

OusHec-

— YMEHHE IIPE3EHTOBAaTh

HUJICHO.

oOyJarolerocsi B mpoiecce
OCBOEHHsI 00pa30BaTeIbHON
IIPOrPaMMBbl
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