baiakoBcKkuii HH)KEHEPHO-TEXHOJIOTHYECKUI HHCTUTYT — (uiuan dpeaepaabHOro
roCyJapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPEKICHHSI BBICIIIETO 00pa30BaHUs
«HanuoHanpHbIN UCCIEN0BATEIbCKUH sAEpHbIA YHUBEPCUTET « M DI»

@akynpTET aTOMHOU SHEPTETUKHU U TEXHOJIOTUI
Kadenpa «ATomMHas sHEepreTHKa

PABOYASA ITPOT'PAMMA
10 IUCHUIUIMHE «VICIIOTHUTENBHBIE YCTPOUCTBA CUCTEM YIIPABIICHUS

CrneunajabHOCTh
«14.05.02 AToMHBIE CTAaHIIUU: TPOCKTUPOBAHKE, IKCILTyaTAI[Usl U MHKUHUPUHT

OcHoBHas HpO(l)eCCI/IOHaJILHaSI 06p330BaTeﬂbHaﬂ nmporpamma
«Cuctemsl KOHTPOJISL U YIIPABJIICHUSA aTOMHBIX CTaHITHIY

Kpasmduxkanus BbINyCKHUKA
WHXKeHEP-PU3nK

dopma 00ydeHust
Ounas

bamakoBo



Mean ocBoOeHNS TUCHHUIIJINHBI
[TogroroBka K  OPOM3BOJCTBEHHO-TEXHOJIOTMYECKOM  JESATEIBbHOCTH, CBSI3aHHOU ¢

HCIOJIb30BAHUEM HCIIOJIHUTENIBHBIX YCTPOMCTB B CHCTEMaxX aBTOMATUYECKOI'O YNpaBJIEHUs, 3aLUThl U
KOHTpOJISI TEXHOJIOrMYecKkux npoueccoB Ha ADC.

3agauu U3y4eHus AUCLHUIUINHBL:

- HAyYUThCSl UCIOJIb30BATh UCIOJIHUTENIBHBIE YCTPOWCTBA B CUCTEMAX aBTOMATH3UPOBAHHOTO
YIpaBIEHUS, 3aIIUThI U KOHTPOJISI TEXHOJorn4eckux npoueccos Ha ADC (u A9Y)

- [PUMEHATb MAaTEMaTUYECKOE MOJEIMPOBAHUE MCIIOJIHUTEIBHBIX YCTPOICTB CHCTEM
yIpaBieHus: Ha 6a3e CTaHAaPTHBIX MTAKETOB aBTOMATU3UPOBAHHOTO IPOSKTHUPOBAHUS M UCCIICIOBAHUIA;

- M3YYUTh METOJMKHU BBIOOPA MCHOJIHUTENBHBIX YCTPOMCTB Ui PA3JIMYHBIX TEXHOJIOTHUYECKUX
IIPOLIECCOB, TIOCTPOCHUS UX XAPAKTEPUCTUK;

- copmMupoBaTh KOMITeTeHIIMK Y oOy4aroruxcs cornmacao OC HUAY MUOU.

[TpodeccnonanbHble CTaHAAPTHI:

- «24.062. NHxeHep-npoeKTUPOBIIMK MO BBIBOAY M3 IKCIUTyaTaIllMH 00BEKTOB HCIIOJIB30BAHUS
ATOMHOM DHEPIUMN»

- «24.032. Cneumanuct B 00JIaCTU TEIJIOIHEPTETUKU (PEAKTOPHOE OTICTICHUE)

Mecto aucuumimmnsl B ctpykrype OOII BO

ITpu u3yueHum kypca «lIcnomHUTENbHBIE YCTPOWCTBA CUCTEM YIPABICHUS» K CTYACHTY
MPENBABIAIOTCSA CIEAYIOLME TpeOOBaHMs: CTYAEHT 3HAaeT Ha3HAu€HUe, YCTPOWCTBO, TEXHUYECKUE
XapaKTePUCTUKU U MPUHIUI AEUCTBUS CPEICTB U3MEPEHUI; OCHOBHBIE 3aKOHOMEPHOCTH IIOCTOSIHHOI'O
U TIEPEeMEHHOI0 TOKA, OCHOBBI 3JIEKTPOHMKH; CHOCOOEH MPHUMEHATh METOAbl MaTeMaTU4YeCKOH U
rpaduueckoil 0OpaboTKH pe3ysbTaTOB PACYETOB M M3MEPEHUH; BiIajeeT MPUHLUUIAMU [TOCTPOSHHS U
HKCIUTyaTalMl CUCTEM aBTOMATHUECKOTO yIpaBJICHUS.

[lepedyeHb AUCLUIUINH, YCBOEGHHE KOTOPHIX CTYAEHTAMH HEOOXOAMMO Ul M3Y4YEHHUsS JaHHOU
mucturIuHel:  OO0mast  ¢usnka, DIEeKTPOTEXHHKA, OIJIEKTPOHWKA, Teopusi aBTOMATUYECKOTO
yIpaBiIeHUS.

OcBoenne aucHUIUIMHBI  «VICIIOJTHUTENbHBIE  YCTPOICTBA CHCTEM  YIpaBJICHUS» B
MOCJEAYIOEM HEOoOXOJUMO TP M3YyYEeHUH TeopeThueckux aucuumiand 9, 10 cemecrpa:
MaremaTnueckoe MojeaupoBaHue mpoueccoB B obopyaoBaHun ADC; JKu3HEHHBIH LUKI U
npoexktupoBanne ACY texHonornuyeckumu npoueccamu, ACY texnosnornueckumu npoueccamu A9C;
Cucremel ynpasieHus, CoBpeMEHHBIE CHUCTEMBl ympaBieHud SOV; mnpu HOpoxoXaeHUH
MIPOU3BOJICTBEHHOH (3KCILTyaTallMOHHOM ), TPOU3BOICTBEHHOM (Hay4YHO-HMCCIIEJ0BaTENbCKas paboTa) U
MIPOU3BOJICTBEHHON (TPEATUIUIOMHOM) NMpakTHK, a TakXke B paMmkax | ocyrapcTBEHHOH HMTOrOBOM
aTTecTaluu.

OO6oOuieHHble  TPyAOBbIE (YHKIMM, KOTOpPbIE CMOXET MOJHOCTbIO WJIM YacTUYHO
IIPOJEMOHCTPUPOBATh CTYI€HT IIPU OCBOCHUH JAHHOM JHCLUIUIMHBIL:

- B/01.7. TloaroToBKka MPOEKTHON JOKYMEHTAIIMU MO BBIBOAY W3 JKCIUTyaTallud OOBEKTOB
ucnosnb3oBanus atoMHol suepruu (I1C 24.062);

- B.7. OGecneuenue 6e30macHoOM 3KCIUTyaTallui 000pyAOBaHUS U TPYOOIIPOBOAOB, OCHOBHBIX
¢bonnoB peakropHoro oraenenus ADC (IIC 24.032).

Komnerenuuu ody4arierocsi, opMmupyembie B pe3yJibTaTe 0CBOCHHUS AU CHHUIIIMHBI

B rmpouecce ocBoeHHMs JaHHOW AMCHUIUIMHBI y CTyJeHTa (OPMHUPYIOTCS CIeIyrolue
KOMITETEHIINH:

obmenpodeccuoHaIbHBIE



Kon
HaumenoBanue
KOMIIETEH WNHaukaTopsl TOCTHKEHUS KOMITETEHLIUN
KOMITETEHIINH
1007051
OIIK-1 Crniocoben wucnonbzoBath | 3-OIIK-1 3HaTh: 0a30Bble 3aKOHBI €CTECTBEHHOHAYYHBIX
0a3oBbIe 3HaHUS | JUCLUMIUIMH;  OCHOBHBIE  MaT€MaTUYECKHE  3aKOHBI;
€CTECTBEHHOHAYYHBIX OCHOBHBIC (DM3WYECKHE SBJICHHS, MPOIECCHI, 3aKOHBI H
JUCLUTIIINH B | TPaHULBI HMX [PUMEHUMOCTH; CYIIHOCTh OCHOBHBIX
npohecCHOHATBLHOM XAMUYECKUX 3aKOHOB 51 SIBJICHU; METOMBI
JIeATEIbHOCTH, MaTE€MaTU4eCcKOro MOJEIUPOBAHUSA, TEOPETUUYECKOTO H
MPUMEHSATD METObI | SKCIEPUMEHTAIBHOTO UCCIIEIOBAHUS
MaTeMaTU4YeCKOro V-OIIK-1 VYmeTh: BBISBISITH  €CTECTBEHHOHAYUYHYIO
aHaiu3a U | CYLIHOCTh npobiem, BO3HUKAIOIINX B X0J1e
MOJICJINPOBAHUS, npoecCHOHANBHOM AESITENTbHOCTH, MPUBJIEKATh UIS HUX
TEOPETUYECKOT O U | pEHICHUs COOTBETCTBYIOIIMK  (PU3HKO-MaTeMaTHUECKUI
3KCHEPUMEHTAIIBHOTO amnrmnapar
HCCIEeN0BaHUsI B-OIIK-1 Bmagets: MaTeMaTHYECKMM amnmapaToM JJis
pa3paboTKu MoOJeNieil MPOLECCOB U SIBJICHHM, pELICHHS
IPAKTUYECKUX 3a7ad Npo(eCCUOHAIbHOW JEeSTENbHOCTH;
HABbIKAMHU HCIIOJIb30BAHMUSI OCHOBHBIX OOLIE(U3NIECKUX
3aKOHOB ¥ MPUHIIUIIOB
npodeccuoHabHBIC
3anaun
Koxn u
po¢eCCHOHAIIbH OOBEKT K
. HaMMEHOBAHUE NuaukaTtopsl TOCTUKEHUS KOMIIETEHIIUN
Ol IeATEIbHOCTH | 00JacTh 3HAHUS
(3I1D) KOMIIETEHIIUHU
Pazpabotka CoBpemMeHHast [IK-8 Cnocoben | 3-TTK-8 3HaTh OCHOBHBIE
IIPOEKTOB 3JIEKTPOHHAs HCII0JIb30BAaTh ¢dbu3nuecKkrue 3aKOHbI M CTaHJIAPTHHIE
AJIEMEHTOB CXEMOTEXHHUKA, WH(OpPMAIIMOHHBIE | MPUKIIAHBIE MTAKETHI HCTIOIb3yEeMbIE
o0opymoBaHus, ANEKTPOHHBIE TEXHOJIOTUM TIPH | IPU TMPOCKTUPOBAHUM (HUBUUECKUX
TEXHOJIOTHYECKH | CUCTEMBI pa3paboTKe HOBBIX | YCTAHOBOK U CHCTEM;
X CHCTEM, CHCTEM | SIAECPHBIX U | yCTaHOBOK, V-IIK-8 yMETh MPUMEHSATH
KOHTPOJIA u | pusnueckux MaTepHuaioB, NudopmaniioHHbie TEXHOJOTUHU U
YIPaBJICHUS B | YCTaHOBOK, npubopoB U | IPUKIIAJIHbIE TAKEThl HCIOJIb3yEeMble
COOTBETCTBUU  C | CUCTEMBI CHCTEM, MpU  TPOEKTHUPOBAHUM (PU3UUECKHUX
TEXHUYECKUM ABTOMAaTU3UPOBAH | TOTOBHOCTBIO YCTaHOBOK U CUCTEM;
3aJJaHUEM. C | HOTO YIPABICHUA | OCYIIECTBIATh B-TIK-8 Bmanmers MeTogaMu aHaau3a
WCIIOJIb30BAaHUEM | SIIEPHO- cOOp, aHaNMM3 U | U UCXOAHBIX JAHHBIX JUIS MPOEKTOB
CPEICTB bu3HIeCKUMU MOATOTOBKY ADY U ux KOMIIOHEHTOB
aBTOMaTHU3alNHU YCTaHOBKAMH. MCXOJIHBIX JaHHBIX
MIPOCKTUPOBAHUS TUTSt MIPOEKTOB
A2y u ux
KOMITOHCHTOB

33}13'-11/1 BOCIIMTaHMA, p€aIn3yeMbI€¢ B paMKaX OCBOCHUA TUCHUIIJIMHBI

Hanpasiaenue/ Co3nanme yciaosuii, | Ucnonib3oBanue Bosieuenue B
neau o0ecrneynBarOINX BOCIIMTATEIbHOIO Pa3HOILIAHOBYIO
NOTEeHIHAJIA YueOHBIX | BHEYYEOHYIO
JUCIHHUIIIIMH AeATECJIbHOCTD
IIpodeccuonans | - GopMupoBaHue Hcnons3zoBanue 1.Opranuzanust Hay4yHO-
HO€e M TPY/AOBOe | IITyOOKOro BOCIIUTATEIBHOTO IPAKTUYECKHUX
BOCIIUTaAHHUE IIOHUMAaHUsA IIOTEHIIMaJ1a JUCIIUITIINH KOH(l)epeHHI/Iﬁ M BCTPEY C




COIMAIIBHOW POJIH
npodeccun,
MMO3UTUBHOUN U
AKTHUBHOW YCTaHOBKH
Ha [ICHHOCTH
n30paHHON
CIEIUAIBHOCTH,
OTBETCTBEHHOT'O
OTHOUICHHUS K
npohecCHOHATLHOM
NESTENIbHOCTH, TPYAY
(B14)

€CTeCTBEHHOHAYYHOTO U
o0mIenpogecCHOHaATHHOTO
MOJTYJISI JUTSL:

- (hopMupoBaHHS
MMO3UTHBHOTO OTHOIICHUS K
npodeccun HHXeHepa
(KOHCTpYKTOpa, TEXHOJIOTA),
IMOHUMAaHUS €€ COLIMAIbHON
3HaYMMOCTH U POJIH B
o0I1IecTBE, CTPEMIICHUS
ClIeZIOBaTh HOpMaM
npodeccnoHaTbEHOM STUKU
MOCPEICTBOM KOHTEKCTHOTO
00y4YeHHUs, peLICHUs
MPAKTUKO-OPHEHTHPOBAHHBIX
CHUTYallMOHHBIX 3a7ad.

- popMHUpOBaHUS
YCTOWYMBOI'O HHTEpECa K
npodeccnoHaTBEHOM
NeSITeIIbHOCTH,
CTIIOCOOHOCTH KPUTHUYECKH,
CaMOCTOSITEIILHO MBICIIUTD,
MOHUMATh 3HAYNMOCTb
npodeccuu oCPEICTBOM
OCO3HAHHOTO BBIOOpA
TEMAaTUKH MTPOCKTOB,
BBITIOJIHEHUS IPOEKTOB C
MOCTICIYIOIIEH MyOIMuHON
MpEe3EHTAlNEN PE3YyIbTATOB,
B TOM 4HcCJIe 000CHOBaHUEM
HUX COIUAJILHOU U
MPAKTUYECKON 3HAYUMOCTH;
- opMUpOBaHUS HAaBBHIKOB
KOMaHIHOU padoThI, B TOM
qrCcIIe peayn3alium
pa3IMYHBIX TPOCKTHBIX
pouieit (muaep, UCTIOJTHUTENb,
AQHAIUTHK U TIp.)
MOCPENICTBOM BBITTOTHEHHS
COBMECTHBIX ITPOEKTOB.

BEAYLIUMHU
CHeIUAIICTaMU
OPEIpUITHI TOpoJa U
BETEpAHAMU aTOMHOU
OTpacIIu.

2. Opranu3zarus u
IIPOBEJICHHE
MPEIMETHBIX OJIMMITHA,T
U y4acTHe B KOHKYypcax
po(hecCHOHATLHOTO
MacTepCTBa.

3.YuacTue B eXKeroHbix
aKILHUAX CTYJACHUYECKUX
CTPOUTEILHBIX OTPSIOB

CTpyKTypa u coaepkaHue y4eOHOM AU CHUIIIMHBI
JluctuninHa mpenoaaercs cTyneHTaMm B §-oM cemectpe. OO0mias Tpy10eMKOCTh JUCHUTUTHHBI
cocTaBsieT 3 3aueTHBIX eaquHull, 108 ak. yacos.



Kanennapublii mian

Ne | Ne HaumenoBanue pa3jaeia Buabl yuyeoHoii ATTeECcTa Makcn
P T (TeMbl) JTUCUMIIIIMHBI NAesiTeJIbHOCTH (B Yacax) s MaJjib-
a e o ° pa3jiena HBbIH
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1 paznen: OcHOBHbBIE CBe/leHNsI 00 HCIIOJHUTENbHBIX YeTpoiicTBax CY
1 1 | Knaccuduxarnms 2 2
HCIIOJTHUTENIbHBIX YCTPOUCTB
CY.
1 2 | DAeKTpOMarHUTHBIC 6 2 4
HCIIOJTHUTENbHBIC
YCTPOMCTBA.
1 3 ['uapaBnuyeckue 6 2 4
UCTIOTHUTEIIbHBIC
YCTPOMCTBA
1 4 | IlneBmaTmueckue 6 2 4
HCIIOJTHUTEINbHBIE
YCTPOMCTBA
1 5 | DnexkTpomamivHHbIE 12 | 4 4/4 4
UCTIOTHUTEIIbHBIC
MEXaHU3MBbI
1 6 | HcnonautenbHbIC 12 | 4 4/4 | 4 Kl 20 6.
YCTpPOUCTBA B
arperaTHpOBaHHBIX
koMmiuiekcax CAP
2 pa3aen: DiIeKTPpUYeCKH il MPUBOJ
2 6 | Obuue cBenenus 06 8 4 4
AIIEKTPONPUBOJIE.
2 7 | DnexrponpuBox nocrossHHoro | 12 | 4 8/8
TOKa
2 8 | DruexrponpuBos 24 | 4 4 16
IEPEMEHHOT0 TOKa
2 9 | Cucremsr ynpasienuss | 20 | 4 8/8 | 8 Kn2 306.
3JIEKTPOIPUBOJIOM.

Bua npomexyTo4HOM aTTecTannu 108 | 32 32/24 | 44 | Dx3amen 50 6.

Ki - xomoxkBuym

Coaep:xaHue JIEKIIMOHHOI0 Kypca

Y4ebdHo-
TeMbl J1eKIHH. Bcero
MeTOAHYeCKoe
Bonpocsl, orpadaTsiBaeMble Ha JIEKIIUH 4acoB
ob0ecrieyeHue
1 2 3

Kaaccnpukanma wucnonnureabHsix  yerpoiictB  CY.  OcHoBHbIE 2 1-21
MIOHATHS, HA3HAUYCHUE U KIacCu(UKaIsI.
DJIEKTPOMarHuTHbIe HCIOJTHUTEIbHBIC YCTPOICTBA. 2 1-21
[lpuHIMT =~ NEWCTBHS, OCHOBHBIE KOHCTPYKTHBHBIE DEIICHHS U




XapaKTEPUCTHUKHU.

I'mapaBianyeckne HCIOJHUTENbHbIEC YCTPOCTBA
[TpyHumMn ~ geWcTBHsA,  OCHOBHBIE  XapakTepUCTUKH.  OCHOBHbIE
(YHKIMOHATBHBIX CXeMBI. J[poccenbHOe M 00bEMHOE PeryIupOBaHUE.

1-21

IIHeBMaTH4YeCKHE UCTIOJHUTEIbLHBIE YCTPOHCTBA
Knaccudukanmsi, nTpUHIUN  JEWCTBHSA, XapaKTEPUCTHKU. [ a30BbIN
JIBUTATEb.

1-21

DJIeKTPOMAaIIMHHbIE HCTIOJIHUTEIbHbIe MEXaHU3MbI

Knaccudpukanus, CTpyKTypel © cocTaB. THUNOBBIE CTPYKTYpHI U
obopynoBanue 3ekTpoMamuHHbBIX UM, KOMIIIEKTHBIN HCTIOTHUTEIbHBIN
MexaHu3M. OOmue cBeneHus 00 AIEKTPOMAIIUHHBIX — YCTPOMCTBAX
VCIIOJTHUTEIIbHBIX MEXaHHU3MOB.

1-21

HcnosHuTe/IbHBIE YCTPOICTBA B arperaTMPOBAHHBIX KOMILIEKCAX
CAP u nasa nepememienust PO apmarypsbl

CocraB xommiekca. Ilpunuunsr noctpoenuss CAP ¢ npumeHeHuem
OJIOKOB. YCTaHOBKAa DJJEKTPUYECKHX HCIIOJHUTEIBHBIX MEXaHU3MOB.
HUcnonaurenbHple MexXaHM3Mbl THIa MDB0, MDBOD, MOM, MDOII
(AUMA, TVYJIA, MOA, Siemens). MuoroGyHKIIHOHATbHBIC PEBEPCUBHBIC
IYCKaTeJH JJIsl peryJupyroliei u 3anopHoii apmarypsl (BCT-12P/380-32).

1-21

O0mme cBegeHusst 00 DJJIeKTpoONpUBOAe. YPaBHCHUE JABMKCHUS
anekTponpuBoga. llpuBeneHne MOMEHTOB W MOMEHTOB HMHEPIIHH.
MexaHudeckue XapakTepUCTUKH AJIEKTpoIipruBoia. HarpeB u oxnaxaeHue
neurateneit B OI1. HomuHanbHbIe pesKuMbI paOOThI 3JI€KTPOIPUBO/IA.

1-21

DJIeKTPONPHUBOJ MOCTOSTHHOIO TOKA.

OCHOBHBIE  XapaKTEPUCTUKH  DJIEKTPOINPUBOAA TMOCTOSHHOTO  TOKa:
JIBurarenb MOCTOSHHOTO TOKa HE3aBUCHUMOIO BO30YXkneHus. J[Burarens
IIOCTOSIHHOTO TOKa IIOCJIEI0BAaTEIIbHOIO BO30YXACHUS. DHEPreTUYeCKUe
pexxumbl padotsl JIIIT HB

PerynupoBanne 4YacTOThl Bpall€HUs] ABUTATENsl MOCTOSIHHOTO TOKa:
PerynupoBanue 4acTOThl Bpall€HHUs] HW3MEHEHUEM  COIPOTUBIICHUSA
peocrara B Lenu Kopsl. PerynnpoBaHue N3MEHEHUEM MarHUTHOTO TTOTOKa
BO30YyKAeHUs. PerynupoBanue W3MEHEHHEM MOABOJUMOTO K LEMHU SKOPS
HanpspkeHusa.  VIMIyJIbCHOE  peryjaupoBaHHUE — DJIEKTPONPUBOIOM  C
JIBUTATEISIMU [TOCTOSIHHOT'O TOKA.

1-21

DJIeKTPONPHBO/ MEPEMEHHOI0 TOKA

OCHOBHBIE ~ XapaKTEPHUCTUKH  DICKTPONPUBOJA TMEPEMEHHOT0  TOKa!
OCHOBHBIG IIOHATUA W COOTHOLICHUA IJIA TpeX(l)a?)HBIX aCI/IHXpOHHBIX
nBuraresneil. PexumMbl pabOThl aCHHXPOHHOTO JBUTATENs. MeXaHUYeCKHe
XapakTepUCTUKu AJl B TBUTATEIHLHOM PEKUME.

PerynupoBaHue YacTOThl BpallleHHUs JBHTraTelis IMEPEMEHHOTO TOKa:
PeocTatHoe peryiMpoBaHHE YacTOTHI BpalleHHs JJIEKTPONPUBOIA C
ACHHXPOHHBIM JBHTaresieM. YacTOTHOE peryinpoBaHUE SJIEKTPOIMPHBOIA
C AaCHHXPOHHBIM JBHMrareyieM. PeryiupoBaHue 5JEKTPONpPUBOLA C
ACHHXPOHHBIM JIBUTATEJIEM U3MEHEHHUEM MOIBOAMMOTO HAITPSHKCHUS.
Yacrorusie mpeodpazosarenu (Danfoss, ABB, Siemens, Schneider
Electric). Konctpykiusi 0coOeHHOCTH. Y CTPOMCTBA IJIABHOTO MYyCKa.

1-21

CucreMbl ynipaBjieHHUs 3JIeKTPONPUBOI0OM.

CucreMbl ympaBlIeHHUS DSJIEKTPOIPHUBOIOM BepxXHEro ypoBHs: OOmas
XapakTepucTuka cucteM ympasienuss OII.  PeneliHO-KOHTaKTOpHbIE
CHCTEMBI YIPABJICHHUS IBUTATENSIMU. JIHCKPETHBIE JIOTUYECKHE CHUCTEMBI
ynpasneaus. CucTembl yrpaBieHuss CkopocTeio OIl mocTtosHHOTO M
nepeMeHHOro Toka: CUCTeMBbl MOJIATBHOTO yrpaBieHus. HaOmromaromue

1-21




yCTPOMCTBA B CHCTEMax YIpaBiCHHUs] DBJIEKTPONpuBoaoM. Cuctemsl
ynpasiaenuss Ol ¢ noxumHeHHBIM — perynupoBaHueMm. Cucrema
JIBYX30HHOTO perynupoBanust ckopoctd DIl CkanspHoe M BEKTOpHOE
perylIupoBaHue 3IEKTPOIPHUBOJIA IEPEMEHHOTO TOKA.

IlepeyeHb NPAKTHYECKUX 3AHATHH

Tema npakTnueckoro 3anaTus. Bonpocsl, Bcero Yaebno-
oTpadaTbiBaeMble HA MPAKTHYECKOM 3aHATUHH wacop | | Croamtieckoe
obecrieyenue
1 2 3
OmnpezneneHne OCHOBHBIX TapaMETPOB IEKTPOMArHUTHOIO pesie 1-21
Pacuer MOImHOCTH M BBIOOD AJIEKTPOJBUTATEINECH IS Pa3IMYHbBIX 1-21
PEKUMOB PabOTHI
Br160p 1 pacuer MexaHHU3Ma IEKTPUIECKOTO OJJHOOOOPOTHOTO 4 1-21
Pacuer xapakTepHUCTHK ABUTATEIIs IOCTOSTHHOTO TOKA 4 1-21
HccreoBanue 1BUraTelis ocTOSHHOTO Toka B Simintech 4 1-21
Pacuer xapakTepUCTUK aCHHXPOHHOT'O JBUTATENS 4 1-21
Pacuer cucremsl ynpasieHus 3J1€KTPONPUBOIOM C IO JUMHEHHBIM 4 1-21
peryaupoBaHUEM KOOpIUHAT
Pacuer cuctembl NO3MIMOHUPOBAHMUS SJIEKTPOIIPUBO/IA B PEXKUME MAJIBIX 4 1-21
NepeMeIIeHU I
3agaHus I CAMOCTOATEILHON PadoThI CTYICHTOB
Beero YueOHo-
Bonpocs! 1J1s1 caMOCTOATEIbHOI0 H3Y4YeHUs! (3aJaHNS) MeTOIMYeCKoe
4acoB
o0ecneyenue
1 2 3
HcnonHuTenbHbIE MEXaHU3MBbI IIO3UIIMOHHOTO PETYIMPOBAHHUS. 4 1-21
HcnonHuTenbHble MEXaHU3MBI IPONIOPLUOHAIBHOTO PEryJINPOBAHUS. 4 1-21
HcnomHuTeNnbHbIE MEXaHU3MBI IEPEMEHHON CKOPOCTH. 4 1-21
WcnonuurenbHbIe MEXaHU3MBI " JIBUTATENH 4 1-21
MIOCTYNATENbHOTO IBUKEHUS
Hlarossrit nBurarens. Koncrpykius, npuHInn paboThl, IPUMEHEHHE. 4 1-21
Omnpenenenue napameTpoB CXEMbI 3aMEUICHHS] aCHHXPOHHOTO JABUTaTEIsI 1-21
110 CIIPAaBOYHBIM JAHHBIM.
TupucTopHble  IyCKOBBIE  YCTPOMCTBA B  DIJIEKTPOIPUBOAAX  C 4 1-21
ACMHXPOHHBIMH JIBUTATEIISIMU.
[IpeoGpa3oBareny 4aCTOThI C HEMOCPEACTBEHHOMN CBS3bIO 1-21
ABTOHOMHBIE UHBEPTOPHI TOKA. ABTOHOMHbBIE HHBEPTOPHI HAIPSKEHUSI. 1-21
Cxema  BKJIIOYEHMS, OCOOCHHOCTHM  KOHCTPYKLIHMH  CHHXPOHHBIX 4 1-21
ABUraTeneil. ODJEKTPOMEXAHUYECKUE CBOMCTBA HESIBHOIIOJIIOCHBIX H
SIBHOIIOJIFOCHBIX CHHXPOHHBIX aABurarenei. [lyck u cuHXpoHM3aIus
CUHXPOHHBIX JBHUrartesieil. PeryiampoBaHue CKOPOCTH CHHXPOHHBIX
JIBUTaTENIEH.
YacToTHOE ynpaBieHUE ACUHXPOHHBIM IEKTPOINPUBOAOM CO CKAISPHON 4 1-21

IR -xomnencanuell. BekTopHOEe 4acTOTHOE ymNpaBlieHHE ACHHXPOHHBIM
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Oo0pa3oBaTejibHbIE TEXHOJIOTUH

[Ipu peanuzanuu ydeOHOro MaTepuana Kypca HCHOJIb3YIOTCS pa3jinuHble 00Opa3oBaTelbHbIC
TEXHOJIOTUH, CIIOCOOCTBYIOIIME CO3JaHUI0 aTMOc(epbl CBOOOJHON U TBOPYECKOM NHUCKYCCUU Kak
MEXy NpPEernojJaBareaeM U CTyIEeHTAMH, TaK U B CTYJAEHYECKOH rpymme. Llenpro npu 3Tom ABisieTcst
BbIpaOOTKa Yy CTYIEHTOB HAaBBIKOB M KOMIETCHLUH, IO3BOJSIONIMX CaMOCTOSTEIbHO BECTH
HCCIJIEIOBATENbCKYIO U HAYYHO-TI€arornyeckyo padory.

AynuTOpHBIE 3aHATUS POBOJAATCSA B BUJIE JIeKIUH ¢ ucnonb3oBanueM [IK u xomnerorepHoro
IIPOCKTOPA, MPAKTUYECKUX 3aHATHM, C ucnonb3oBanueM IIK 1npu npoBeneHun pacueros.
CamocrosiTenbHast paboTa CTyIEHTOB MPOBOJIUTCS MOJ PYKOBOACTBOM IIperojaBaTesieli, ¢ oKka3aHueM
KOHCYJbTAllMii M TOMOIIM MPH TMOATOTOBKE K KOHTPOJBHBIM pPAa0OTaM, BBHIMOJIHEHHH JOMAIIHUX
3aJaHuN

DoH/1 OLIEHOYHBIX CPEICTB

@OH] OLIEHOYHBIX CPEJCTB 10 JAUCLUUIUIMHE 00ECIEYNBAET IPOBEPKY OCBOCHHUS IJIAHUPYEMBbIX
pe3ysbTaToB 0OyueHus: (KOMIETEHIMM M MX MHIUKATOPOB) MOCPEICTBOM MEPONPUSTUM TEKYIIETO,
pyOEXKHOI0 U IPOMEXKYTOUYHOTO KOHTPOJIS IO JUCLIUIUINHE.

CBs3p Mexay (GOpMUPYEMBIMM KOMIETEHLUUAMU U (OpMaMHu KOHTPOJISL HMX OCBOCHHUS

IIPEJCTaBICHA B ClIeAyIOLIeH TabnuLe:

HanmenoBanue Konx n HanmeHoBaHue
HaumenoBanue
Neni/rf  KOHTpPOJIMPYEMBIX pa3/esioB MHAMKATOpa TOCTUKEHUS
. OLIEHOYHOT'O CPE/ICTBA
(Tembl) KOMIIETEHIIN I
BxoaHoM KOHTPOJIb

1 BxonHO# KOHTPOJIb Bompocet Bxonmoro

KOHTPOJIsI (YCTHO)
ATTecTanys pa3aenoB, TEKYIIH KOHTPOJIb YCIIEBAEMOCTH
2 OcHOBHBIE CBeJleHUs 00 3-OIlK-1; V-OIIK-1, B-OIIK-1 | ITpakTnueckas pabota 1
UCTIOTHUTENBHBIX ycTpoiicTtBax | 3-I1K-8, V-IIK-8, B-ITK-8 [IpakTuueckas padora 2
Ccy [IpakTuyeckas padora 3

Komnoksrnym 1
(TMCHMEHHO)

3 DNEKTPUYECKUN TPUBOJL 3-OIlK-1, Y-OIIK-1, B-OIIK-1,| TTIpakTrueckas pabota 4

3-11K-8, V-IIK-8, B-TIK-8 [Ipaktrueckas padota 5
[IpakTuyeckas padora 6
[IpakTuueckast paboTsl 7
[IpakTuyeckas padora 8
Komnoksuym 2
(TMCHMEHHO)
[TIpomMexxyTouHas arrecrauus
4 DK3amMeH 3-OIIK-1; V-OIIK-1, B-OIIK-1| Bompocs! k 3k3aMeHy
3-11K-8, V-TIK-8, B-TIK-8 (THCHMEHHO)

OrneHouHbIE CpeAcTBa A BXOJHOTO KOHTPOJS MPEACTaBISIOT COO0OW BOMPOCHI, KOTOpbIE
3aJ1al0TCs CTyAEHTaM B YCTHOM (opme. B kadecTBe OLIEHOYHOIO CpeACTBa TEKYIIErOo KOHTPOJIS
HCIIONB3YIOTCS BBINIOJIHEHWE MPAKTHYECKUX 3aJaHMM M YCTHBIA ONPOC IO pPeE3ynbTaraMm HX
BBIIIOJIHEHMS. B KauecTBe OLEHOYHOIO CPEACTBA aTTECTALIMHU Pa3/eiIOB UCIOJIb3YIOTCS KOJJIOKBUYM |
1 2 COOTBETCTBEHHO, a JUIsI TPOMEKYTOUYHOM ATTECTALIMM MPEAYCMOTPEHBI TEOPETUYECKHE BOIPOCHI.
[To utoram oOyueHHs MPOBOAUTCS SK3aMEH.

Bonpocsl BXOAHOT0 KOHTPOJIsI
1. JIBurarenb MOCTOSTHHOTO TOKA.
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14.
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ACHHXpPOHHBIN IBUTATEb.
[Tepexoaublii iporecc.
Cranpaptablie TUnoBbie 3BeHbs1 CAY.
TupucTOpsl U APYTHUE JIEMEHTHI CUIIOBOM AJIEKTPOHUKH.
CenbCcUHHBIC JATYUKHU yTiia IOBOPOTA
JlaT4MKY yriIoBOM CKOPOCTH (TaXOreHEepaToOphl)
TpexdazHas 1ens Npy COSTUHEHUH MOTPEOUTEINEH 0 CXeMe TPEYTOJIbHHK U 3BE3/1a.
3akoH OMa Jj1si aKTUBHOT'O y4acTKa IETIH.
[lonsitue cunycouganbHOro Toka. OmnpeaelieHuss MCTHOBEHHOTO M aMIUTUTYIHOTO 3HAYEHUM.
[Tonstue aszwl, HauanbHOM (a3bl, cipura das.
Bonpocs! koiokBuyma 1.
Knaccudukanmst icnodHUTENbHBIX yeTpOorcTB CY.
[TpuHIMIT NEHCTBUS 3JIEKTPOMATHUTHBIX UCIIOJIHUTEIIBHBIX YCTPOMCTB.
[TpuHIMTT NEHCTBUSA THAPABINYECKUX UCTIOTHUTEIbHBIX YCTPOUCTB.
JlpoccenbHOe 1 00BEMHOE PETYINPOBAHHUE.
Knaccudukanus u npuHIUI AeWCTBUS THEBMATUYECKUX UCIIOTHUTENBHBIX YCTPOUCTB.
I'a30BEIl ABUTATEIID.
Kiaccudukanms 35eKTpoMaimHHBIX UCITOJTHUTEIBHBIX MEXaHU3MOB.
Tunosble CTPYKTYpBl U 000pYIOBaHUE 3JIEKTPOMAIINHHBIX VIM.
KoMIIIeKTHEINA MCIIOTHUTEILHBINA MEXaHU3M.
OO6mmue cBeeHns 00 AMEKTPOMAIIMHHBIX YCTPOUCTBAX MCIIOTHUTEIHHBIX MEXaHU3MOB.
Kiaccudukanus MUKpOMAIIIMH 110 HA3HAYCHHUIO ¥ 00JIaCTH IPUMCHCHHS.
UcnonnurenpHbie ycTpoiicTBa B arperatupoBaHHbix komiuiekcax CAP. CocraB komruiekca.
[Tpunnumne! nocrpoenust CAP ¢ npuMeHeHHnEM OJIOKOB.
HcnonuuTensHble MexaHu3Mbl Tua MOO.
WM nns TpyO6onpoBoaOB.

CTyI[GHT Ha KOJIUIOKBUYMC JAaCT YCTHBIC KPATKHUEC OTBCTHI HA 5 BOITPOCOB U3 MMPUBCACHHOT'O BBIIIC
IepecUHs. 3a Ka)K,Z[BIﬁ HpaBHJ’IBHBIfI OTBET Hauuciagerca 1 Oami. MakcHMalIbHO 3a KOJUIOKBHUYM - 5

0asoB.
IIkana oueHnBanus pasaena 1
Texkymuii KOHTPOJIb YCIIEBAEeMOCTH ATTecTauus pasaesa MaxkcumaJbHbI /
MHHUMAJbHBIA 0211 1715
aTTecTalliu pa3jeia

[TpakTuyeckas padora 1 - 5 Gamnos Komnoksuym 1 - 5 20 GaoB /
ITpakTryeckas pabora 2 — 5 GayoB 6amioB 12 Gannos
ITpakTryeckas pabora 3 — 5 GayoB

1.

w N
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12.
13.

0.
11.

Bonpocs! ko10kBHYMa 2.
OcHOBHbIE TOHATUS JBHUraTesneid MOCTOSSTHHOro Toka. KOHCTpyKuus, JOCTOMHCTBA U
HE/I0CTaTKHU, CIIOCOOBI BO30YKACHUS.
OcHosuble ypaBHenus s AT HB
VYpaBHeHHe anekTpoMexaHudeckoil xapakrepuctuku AIIT ¢ He3aBUCHUMBIM BO30YXKIECHUEM.
I'paduaeckoe n300pakeHNE MIEKTPOMEXAHUIECKON XapaKTEPUCTHKH.
DHepreTuyeckre PexUMbl paboThl IEKTPOABUTATENS.
PerynupoBanune yactorsl Bpamenus AI1T.
OcHOBHBIE COOTHOLIEHUS [T Tpexpa3Hbix Al
Mexannyeckas xapakTepucTuka A/l B pa3nuyHbIX peKAMax
PerynupoBanue yactots! BpameHus A/l
OO61as xapakTepUCTUKA CUCTEM YIIPaBJICHUS 3IEKTPOIPUBOIAMH.
PeneitHo-KOHTaKTOpHBIE CUCTEM YIPABIEHUS 3JIEKTPONIPUBOIaMU
JIMCKPETHO-TIOTUYECKUE CUCTEMBI YIIPABIICHUS
Cucrema ympasnenus 11 ¢ noTYMHEHHBIM PETyIUPOBaHUEM KOOPAUHAT.

Cucrema MO3UIUOHHUPOBAHUS SJICKTPONIPUBOAA B PEKUME MaJIbIX nepeMemeHI/Iﬁ




CTy,Z[eHT Ha KOJUIOKBUYMC HAaCT YCTHBIC KPATKHUC OTBCTHI Ha 5 BOIIPOCOB U3 TPHUBCACHHOI'O

BBIIIIE TIEpEYHs. 32 KaXK/IbIi MPaBUJIBHBIN OTBET HauuciseTcs 1 6amr. MakcuMallbHO 3a KOJIJIOKBHYM -

5 6aynos.
IlIkana ouenuBanus pasjaesa 2
Texkyuuii KOHTPOJIb YCIIeBA€MOCTH ATTecTauus pasaesa MakcumManbHbIH /
MHHUMAJIbHBI 0aJ11 1715
aTTecTallMU pa3aesia
[TpakTuyeckas pabdora 4 - 5 Ganos Komnoksuym 2 - 5 30 Gamos /
[IpakTrueckas padota 5 - 5 6amioB OayToB 24 Ganna
[TpakTuyeckas padora 6 — 5 GasoB
[TpakTrueckas paboTsl 7 — 5 6aIoB
ITpakTuyeckas pabora 8 — 5 GayioB

~No

10.

11.

12.
13.
14.
15.

TeopeanecKI/le BOIIPOCHI HA 3K3aMCH.

O6mme ceeaenust 06 MY CY. Cxema HCHOJHUTEIBHOTO YCTPOMCTBA ¢ 0OpATHOM CBS3BIO JIJIS
peanu3anuy yupaBisiionuX BO3ACHCTBUN Ha OOBEKT

Knaccuukanuss HCHONHUTENBHBIX MEXaHU3MOB [0 BUAY JHEPruU: IHEBMaTHYECKHE,
TUIPaBIMYECKUE, JIEKTPUUECKHE.

DNEeKTPOMAIIMHHBIE U 3JIEKTPOMAarHUTHBIE UCIIOJIHUTEIbHBIE MEXaHU3MBL. [[poccenupyromue n
JO3UPYIOIINE PETYINPYIOIINE OPTaHBbI.

ONEKTPOMarHUTHBIE  UCIHOJHUTENBHbIE  ycTpoWcTBa. [IpmHuun  nedCTBUS, OCHOBHBIE
KOHCTPYKTUBHBIE PEIICHUS U XapaKTEPUCTUKH.

I'mppaBnuueckne  UCHOJIHUTENBHBIE  ycTpodictBa  [lpuHnuMm — 1eHCTBUS,  OCHOBHBIE
XapaKTEPUCTHUKHU.

I'uapaBnrueckue UCIOIHUTENbHbIE yCTpoicTBa. OCHOBHBIE ()YHKIIMOHAIBHBIX CXEMBI.
['unpaBnuueckre UCIOIHUTENBHBIE YCTpoiicTBa. JlpoccenbHOe U 00BbEMHOE PETYINPOBAHMUE.
[IHeBMaTH4eckue HCHOJHUTENbHBIE ycTpoicTBa. Kiaccudukanus, npuHUMN AeHCTBUS,
XapaKTEePUCTHUKH.

I"a30BbIil 1BUTATEND.

WcnonuuTenbHble ycTpoiicTBa B arperaTupoBaHHbIX Komiuiekcax CAP. ®dyHKIMOHalbHBIE
ycrpoiictBa AKCOP-2.

HcnonuuTenbHble ycTpolicTBa B arperatupoBanHbix koMiiekcax CAP. Perynupytomiue 610ku
u 610kM onepatuBHOro ynpasieHuss AKCOP-2.

Crpykrypnas cxema ACP ¢ [I1-perynsropom u [T /[-perynsaropom.

Crpykrypnas cxema ACP c I1I-, IT1- u U-perynsaropamu.

VYcTaHOBKA 3JEKTPUUECKUX UCTIOTHUTEIbHBIX MEXaHU3MOB.

VcnonHuTenbHble  MEXaHHW3MbI I TpyOONpPOBOJOB:  OJHOOOOpPOTHBIE  (prIaHIIEBEIE,
MHOT000OpOTHBIE, TPSMOXO/IHBIE.

16.MuoropyHKIMOHATBHEIE DPEBEPCUBHBIE IyCKAaTeNW Ul PETYJIMPYIOINE U 3amopHOi

17.
18.

19.
20.

21.
22.

23.

apMaTyphl.
Knaccudukanus snextpomamiiHHbIX UM (351€KTpOnpHuBOJIOB).

OO6o001IeHHass CTPYKTypHash CXeMma aBTOMAaTHU3MpPOBAaHHOTO 3jekTpoMamnHHoro (MM)
(3mexTpornpuBoa).

KoMrmiekTHBIN UCTIOTHUTENIBHBIA MEXaHU3M (DJIEKTPOTIPUBO/T).

OOmme cBeneHUss 00 DJIEKTPOMAIIMHHBIX —YCTPOMCTBAX HCHOJIHUTENBHBIX MEXaHU3MOB.
DneKTpoMaIIuHHbIE YCTPONCTBA. DNeKTpuueckas mammHa. Krmaccudukanus mo BBIXOIHOM
MOIITHOCTH, YacTOT€ BPALICHUS, CTENEHH 3allUThl OT BHEUIHMX BO3JAEHCTBHIA, MO crocoly
OXJIaXKICHUSI.

Knaccudukanus MUKpOMaIINH [0 HA3HAYEHUIO U 001aCTH MPUMEHEHUS.

OcHOBHbIE TOHATUS JBHUratesed MOCTOSHHOro Toka. KoHCTpykuMs, JOCTOMHCTBA U
HE/I0CTaTKHU, CIIOCOOBI BO30YKACHUSI.

OcHosuble ypaBHenus mis AT HB



24,

25.
26.

217.
28.

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41.
42.

43.
44,

VYpaBHeHHe sneKTpoMexaHudeckoil xapakrepuctuku AIIT ¢ He3aBUCHUMBIM BO30YXKIECHUEM.
I'padpuueckoe U300paxkeHnE AEKTPOMEXAHNUECKON XapaKTePUCTUKH.

AHanus ypaBHEHHH 3JEKTPOMEXaHUUECKOM XapakTepucTUKU. OrpaHnYeHNe BEIMYUHBI [K3.
YpaBHeHHE MEXaHUUECKON XapaKTEPUCTUKHI HIIT c HB.
I'padmueckoe n300pakeHNEe MEXaHUIECKON XapaKTEPUCTUKU

DHepreTuyecKre pexuMbl paboThl JIEKTPOABUIATENS.

PerynupoBanue yactorsl Bpauienus JI1T uzmeHennem conpotusieHus peocrara 100 B 1enu
AKOPSL.

PerynupoBanue yactorsl Bpammenus 1T n3mMeneHuss MarHuTHOro OTOKA BO30YKICHHS.
PerynupoBanue 4acTOTHI BpalCHUS] U3MEHEHUEM ITOABOJUMOTrO K LIETIH SKOPsI HANIPSKCHMUSL.
NMiynscHOE peryampoBaHue IEKTPOIPUBOA C IBUTATEIEM IIOCTOSHHOTO TOKA

KoHcTpyKIMy aCHHXpPOHHBIX JBUTATEIICH

OcHOBHBIE COOTHOWIEHHS I TpeXpa3Hbix Al

Mexannueckasl xapakTepucTuka A/l B pasInuHbIX pexXuMax

Peocratnoe perymupoBanue A/l ¢ ¢pazabiM poTopom

PerynupoBanue yactots! BpameHus A/l n3MeHeHneM 0IBOAMMOIO HAIIPSKEHUS.
PerynupoBanue yactots! BpameHus AJl ¢ KP namenenneM uncia noiarocoB B 0OMOTKe cTaTopa
PerynupoBanue yactotsl Bpamenus A/l ¢ KP namenenunem uncia noaocoB B 0OMOTKE cTaTopa
PerynnpoBanne n3MeHEHNEM 4acTOThI MUTAOLIErO HANIPSYKEHUs] — YACTOTHOE PEryJINpOBaHUE
Yacrotueie mpeodpaszosarenu (Danfoss, ABB, Siemens, Schneider Electric). Koncrpykius
0COOCHHOCTH.

YcTpoiicTBa IIIABHOTO ITYCKA.

OOmias XapakTepUCTUKAa CHUCTEM YIIPABJICHMS 3JIEKTpOnpHUBoJamMH. PeneliHO-KOHTaKTOpHBIE
CUCTEM YIPABIEHUS 3JIEKTPOIIPUBOIAMU

JIMCKPETHO-JIOTMYECKUE CUCTEMBI YIIPaBICHUS

Cucrema yrpasiieHUs MEKTPOIPUBOJOM € IOJYMHEHHBIM PErYJIMPOBAaHUEM KOOPIUHAT.

45. Cucrema MO3UIMOHUPOBAHUS IIIEKTPOIIPUBO/IA B PEKUME MAJIbIX MEepeMeIeHU

DK3aMeH MPOBOJIUTCS B MUCbMEHHOU (hopMe, IMyTeM OTBETa Ha 2 BOMPOCA U3 BBHIIICTIPHBEICHHOTO
nepeuns. [Ipu 5ToM olleHHBaeTCs MPAaBUILHOCTh U MOJHOTA OTBeTa. MakcuManbHbIN Oas 3a 3a4er —
50 6amoB (25 6anIoB 3a KaxK kIl BOMPOC).

dopma OLICHHBAHHUA OTBETA CTYACHTA HA DK3aMeHe
110 TUCIMIUIMHE «VICIIOJIHUTENBHBIE YCTPOMCTBA CUCTEM YIIPABIICHHUS

baJibl Onenka TpeOoBanus Kk 3HAHUAM
(peHTUHTOBOM IK3aMeHa
OIICHKH) (crangapTHas)
45-50 «OMIUYHON OneHka «OTJIIMYHO» BBICTABISAETCS CTYIEHTY, €CJIH OH

riy0oOKO M MPOYHO YCBOWJI IMPOrpaMMHBIM MaTepuan 1o
JTUCIIUIUIMHE, UCUEPIbIBAIOLIE, MOCIEI0BATENIbHO, YETKO U
JIOTUYECKH CTPOMHO €ro U3J1araeT, yMeeT TECHO yBS3bIBaTh
TEOPHIO C MPAKTUKON, CBOOOHO CIPABISETCS C 3aJauaMu,
BONPOCAMHU U JPYTUMH BUAAMU NPUMEHEHHs 3HAHHUH I10
o0uM  BONpOcaM  HUCHOJHUTENbHBIX  YCTPOMCTB,
ANIEKTPONPUBOAAM IIOCTOSSHHOTO M IEPEMEHHOIO TOKa,
CHCTEMaM YIPaBJIEHUS AJIEKTPONPUBO/IA.

36-44 «XOPOULON OrneHKa «XOpOIIO» BBICTABISAETCS CTYAEHTY, €CIU OH

TBEPJO 3HAET MaTepHal MO JAWCIHMILIAHE, TPAMOTHO W II0
CYIIECTBY H3JIaraeT ero, He JOMycKas CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE HA BOIMPOCH 3K3aMEHAIMOHHOTO
ouiera.

30-35 «yooenemseopumenvhoy | OlleHKa «yJOBJIETBOPUTEIBHO» BBICTABISETCS CTYIEHTY,

€CJIM OH UMCCT 3HAHUSA TOJBKO OCHOBHOI'O MaTcpuaja I1o




JUCLUIUINHE, HO HE YCBOWJI €ro JeTaJel, IOIIyCKAaeT
HETOYHOCTH, HEIOCTATOYHO NpaBUIIbHBIE (POPMYITHUPOBKH,
HapylIeHUs  JIOTMYECKOM  II0CJIEJOBATEIbHOCTH B
W3JI0KEHUHU IPOrPAMMHOI0 MaTepuala.

0-29 «neyoosnemeopumens | OlLEHKA «HEYIOBICTBOPUTEIILHOY BBICTABIISIETCS CTY/ICHTY,
HOY» KOTOpBIM HE 3HAET 3HAYMTEJIBHOW YacTH IPOrPaMMHOIO
MaTepuaia IO JTUCIUIUIMHE, JOMYCKaeT CYIIECTBEHHbIE

OMMOKH,  OCTAaBISET HE  PACKPBITBIMH  BOIPOCHI

OK3aMCHAILIlMOHHOI'O ouiera.

Y4eOHO0-MeTOAMYECKOE M HH(POPMALMOHHOE o0ecreuyeHUe YUeOHOH TUCHMILTUHBI
OcHoBHas nuTeparypa:

1. I'aBpunoB, A. H. CpenctBa M cuCTEMBl yNpPaBIEHUS TEXHOJOTMYECKMMH IIPOLIECCAMMU:
yuebnoe nocodue / A. H. I'aspunos, 0. B. IlarakoB. — 3-¢ u3a., crep. — Cankr-IleTepOypr: Jlanb,
2019. — 376 c¢. — ISBN 978-5-8114-4584-4, — TekcT : »neKkTpoHHbIN / JlaHb : 3JIEKTPOHHO-
oubimoteunas cucrema. — URL: https://e.lanbook.com/book/122190.

2. Enudanos, A. I1. Dnextpuueckue mamunsl : yueouuk / A. I1. Enudanos, I'. A. Enudanos.
— Cankr-Ilerepoypr : Jlamp, 2017. — 300 c. — ISBN 978-5-8114-2637-9. — Tekcr :
ANEKTPOHHBIH // Jlann : ANEKTPOHHO-OMOIMOTESIHAS cucTeMa. — URL:
https://e.lanbook.com/book/95139.
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978-5-8114-4111-2. — Tekcr : anekTpoHHBIH // JlaHb : anekTpoHHO-OMOmmoTeynas cuctema. — URL:
https://e.lanbook.com/book/130159.

5. ®ponos, 0. M. Perynupyemblil acCHHXPOHHBIH 31€KTponpuBo/ : yueOHoe mocodue / FO. M.
®ponos, B. II. Hlenskun. — 2-e usa., crep. — Cankr-IlerepOypr : Jlanp, 2018. — 464 c. — ISBN
978-5-8114-2177-0. — Tekcr : anekTpoHHbIH // JlaHb : anekTpoHHO-OMOMMoTeuyHas cuctema. — URL:
https://e.lanbook.com/book/102251.

6. ®ypcos, B. b. MoaenupoBanue anekTponpuBoja : yaeonoe nocodue / B. b. dypcoB. — 2-¢
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https://e.lanbook.com/book/121467.

7. ABuinos, B. JI. Pacuer acHHXpOHHOTO ABHraTessi ¢ KOPOTKO3aMKHYTHIM POTOPOM : yueOHOe
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ISBN 978-5-949-41084-4. — TekcT : 31eKTpoHHBIH // JlaHb : 3JeKTPOHHO-OMOIMOTEUHas cCUCTeMa. —
URL.: https://e.lanbook.com/book/129466.
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MarepnanbHO-TeXHHYeCKOe o0ecnieyeHne y4eOHOH AU CHMIIMHBI

JlexumoHHbIE 3aHATHA MPOBOJATCA B CHELHUAIM3UPOBAHHBIX AyJUTOPUSAX, OCHAIIEHHBIX
MYJIbTUMEIUHHBIM 000pynoBaHueM. [IpakTuyeckue 3aHsTHsI IPOBOAATCS B ayTUTOPUSIX, OCHAIIEHHBIX
KOMIIBIOTEPAMH.

Y4eOHO-MeToANYeCKHEe PEKOMEH ALY Il CTYACHTOB

1. Yka3anus U1 IpOCIyIIMBaHUs JEKIUI

[lepen HayamoM 3aHATUH BHHUMATENBHO O3HAKOMUTBHCS C Y4YEOHBIM IIJIJAHOM IPOBEIEHUS
JIEKIUI U CIIMCKOM PEKOMEHJA0BAHHOU JINTEPATYPHI.

[lepen mnocemieHneM OYepeAHON JIEKIMU OCBEXUTh B NAMSATH OCHOBHBIE KOHLEHIMU
npoiiieHHoro panee Mmarepuaina. [loAroToBUTh mpH HEOOXOAMMOCTH BOMPOCH IperoaaBarento. He
HAJI0 OMacaThCsl, 4YTO BOIPOCHI MOT'YT OBITH IIPOCTHIMHU.

Ha nexkuum OCHOBHOE BHHMMAaHUE CIEAYeT YACHATh He (opMylaM M MaTeMaTHYECKUM
BBIKJIa/IKaM, a COJEPKaHUIO U3y4aeMbIX BOIIPOCOB, OIIPEAEICHUSIM U TIOCTAHOBKAM 3a]1a4.

B mpomecce wu3yueHHMs JIEKIMOHHOIO Kypca HEOOXOJMMO IO BO3MOXHOCTH 4acTo
BO3BpallaTbcs K OCHOBHBIM MOHSATHSM W METOJaM pELIeHUs 3a7ay (3/1eCh BO3MOXKEH BbIOOPOUHBIN
KOHTPOJIb 3HAHUH CTYJIEHTOB).

KenarenbHO WCHONB30BaTh KOHCHEKTHI JIEKIMI, B KOTOPBIX MCIONb3YETCS MpPHUHSITAS
IIPENoIaBaTesIeM CUCTEMa 0003HAYCHUH.

Jis  Oonee noapoOHOro M3ydeHUs Kypca cleayeT paboTarb € PEKOMEHJOBAHHBIMU
JUTEPaTypHbIMU HCTOYHUKAMU U BHOBbB MOSBISIOLIUMUCS HCTOYHUKAMH.

2. YKa3aHus U1 y9acTHs B IPAKTUYECKUX 3aHATUAX

Ilepen mocemeHUEM YSCHHUTb TEMY HPAKTUYECKOTO 3aHATHS M CaMOCTOATEIbHO H3YYMTh
TEOPETUYECKHE BOIIPOCHI.

B koHI11€ 3aHATHS TPU HEOOXOAUMOCTH BBISICHUTD Y IIPENOo/IaBaTessl HEICHbIE BOIIPOCHI.

OcHoOBHBIE pe3yJIbTaThI BHINOJIHEHUS pab0Thl HEOOXOJUMO pacreyaTarb.

3. CamocrosrenbHas pa0oTa CTYIEHTOB OOBIYHO  CKJIAJIbIBAETCS U3  HECKOJBbKUX
COCTABJISFOLINX:

- pabota c TekcTaMu: y4yeOHHMKaMH, MCTOPUYECKHMMH MEPBOUCTOUYHUKAMHU, TOTOIHUTEIbHOU
JUTEPaTypoii, B TOM UUCIIe MaTepHajJaMi HHTEpHETA, a TaKXKe MPOpadOTKa KOHCIIEKTOB JICKIIH;

- HaMKMCcaHue JTOKJIAJ0B, pedepaTos;

- IOATOTOBKA K MPAKTUYECKUM 3aHATHUAM;

- IOAATOTOBKA K 3K3aMEHY HENOCPEACTBEHHO TIEPE]] HUM.

TakuMm oOpa3om, camocTosITeNIbHAs paboTa CTYJEHTOB SBJISETCS HEOOXOAUMBIM KOMIIOHEHTOM
MOJTyYEHHU S TIOJTHOLIEHHOTO BBICILIET0 00pa30BaHMU.

MeToanuyeckne peKOMeHIALUM AJIs1 IpenojaBareien
1. Yka3anust st poBeIeHUs JIEKIUI
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Ha mepBoit BBOAHOW JIEKITMHU CAeNaTh OOIMMA 0030p CoIep)kKaHHs Kypca M OTMETUTH HOBBIE
METOABbl M TOAXOABbl K PEHICHUIO 3a/lay, pacCcMaTpUBAeMbIX B Kypce, JOBECTH JO CTYJIEHTOB
TpeGoBaHus Kadeapsl, OTBETUTH Ha BOIPOCHI.

[Tpr MOATrOTOBKE K JIEKIIMOHHBIM 3aHATHSAM HEOOXOIMMO MPOAYMaTh IUIAH €r0 MPOBEIACHHUS,
COJICP)KAHUE BCTYNHUTENbHOW, OCHOBHOM M 3aKJIIOYMTENIBHOW YaCTH JIEKIHH, O3HAKOMUTBHCS C
HOBHUHKAMHU y4eOHOW W METOJIUYECKON JIMTEPATYPHl, IyOJIMKAIIUSIMH ITEPUOANICCKON MeUaTH 10 TEME
JICKIIMOHHOTO 3aHATHUS. Y TOUHUTH IJIaH MPOBEJACHUSI CEMUHAPCKOTO 3aHATHS MO TeMme Jiekuuu. [lepen
M3JIOKEHUEM TEKYIIETO JICKIIMOHHOTO MaTepHalia HallOMHUTh 00 OCHOBHBIX UTOTaX, IOCTUTHYTHIX Ha
npeapiAymux Jekuusx. C 3Toll 1enplo 3a7aTh HECKOJIBKO BOINPOCOB AYJUTOPUU M OCYIIECTBHUTH
BBEIOOPOYHBIN KOHTPOJIb 3HAHUS CTYICHTOB.

B xone 5eKIMOHHOTO 3aHATHS MPENOJaBareib JOJKEH Ha3BaTh TeMy, Y4€OHbIE BOIPOCHI,
O03HAKOMHTH CTYJIEHTOB C MEPEYHEM OCHOBHOM U JIOMOJHUTEILHON JUTEPATYPHl MO TEME 3aHSTHS.
PackpsiBast conepikaHue y4uyeOHBIX BOIPOCOB, AKIEHTUPOBATh BHUMAHHE CTYJCHTOB HAa OCHOBHBIX
KaTeropusix, SBICHUAX U IIpolieccax, OCOOEHHOCTAX WX MpOTeKaHus. PackpeiBaTh CYIIHOCTH U
CoJIep>KaHue PA3IMYHBIX TOYEK 3PSHUS U HAYYHBIX MOJIX0J0B K OOBSICHEHHIO T€X WJIM WHBIX SIBJICHUM U
MPOIECCOB.

CrnenyeT apryMeHTHPOBAHO OOOCHOBATh COOCTBEHHYIO MO3HIIMIO MO CIIOPHBIM TEOPETHUECKUM
BoripocaMm. [lpuBonuTh mnpumepsl. 3agaBaTh MO XOAY H3JIOKEHUS JIEKIIMOHHOTO MaTepualia
pUTOpPUYECKHE BOMPOCHI W CaMOMy JaBaTb Ha HUX OTBET. OJTO CHOCOOCTBYET AaKTHMBH3AIUU
MBICJIUTEIIbHOM JCSATEIBHOCTU CTYICHTOB, TMOBBIIMICHUI0 MX BHUMAaHHUS M HMHTEpEca K MaTepHairy
JEKIUU, ee cojepkaHuto. llpermomaBarens JOJDKEH PYKOBOIUTH pabOTOM  CTYAEHTOB  IIO
KOHCIICKTUPOBAHUIO JICKIIMOHHOTO MaTepHayia, IOAYePKHBAaTh HEOOXOJAMMOCTh OTPAKCHHS B
KOHCIIEKTaX OCHOBHBIX TOJIOKEHUH M3y4aeMOil TeMbl, 0CO00 BBIEINsAA, KaTeropuaibHbli anmapar. B
3aKJIIOUUTEIBHON YacTH JIEKIIMM HEOO0XOAuMO cQOopMyIHpoBaTh OOIIME BBIBOABI IO TEME,
pacKpbIBaIOIINE COJEPKaHNEe BCEX BOMPOCOB, MOCTABICHHBIX B JeKIUU. OOBSIBUTH IUIaH OUEPETHOTO
MPAKTUYECKOr0 3aHATUA, JaTh KpPAaTKUE PEKOMEHJALMU IO TMOJATOTOBKE CTYJIEHTOB K CEMHHAapy.
OnpenenuTb MECTO W BPEeMsl KOHCYJIbTAIlMU CTYIEHTaM, IMOXEJIABIIMM BBICTYIUTh Ha CEMHUHApE C
JOKJIaIaMH B pedepaTaMu.

Ha mnocnegneit nexkuum yaenuTh BpeMs s 0030pa HamOojiee BAXKHBIX IOJIOKEHUH,
PacCMOTPEHHBIX B Kypce.

2. YkazaHus A1 NPOBEACHUS IPAKTUYECKUX 3aHATHI

Yetko 0003HAYUTH TEMY NMPAKTUYECKON PabOTHI.

OOCcyauTh OCHOBHBIE TIOHATHSA, CBA3aHHBIE C TEMOU PabOTHI.

B nponecce pemienus 3a1ay BECTU JUCKYCCHUIO CO CTYA€HTaMHU O MPaBHIBHOCTU MPUMEHEHUS
TEOPETUYECKUX 3HAHUU.

OTMeuaTh CTyIEHTOB, Han0oJiee aKTUBHO YYaCTBYIOIIUX B PEIICHUU 33/1a4 U JUCKYCCHUSX.

B xon1ie 3aHsATHA 337aTh ayAUTOPHUH HECKOJIBKO KOHTPOJBHBIX BOMIPOCOB, MPOKOHTPOIUPOBATH
XO/]1 BBITIOJTHEHHS TIPAKTHIECKON pabOTHI.

3.YkazaHus 1Mo KOHTPOIIO CaAMOCTOSITEIbHON pabOThI CTYIEHTOB

[To ycMmoTpeHHIO TmpenojaBaTeNsl 3aJaHue Ha CaMOCTOSTENbHYIO pPabOoTy MOMKET OBITh
WHUBUAYAIBHBIM WK (DPOHTATHHBIM.

[Tpu ucnoab30BaHUHM UHAUBHIYAIBHBIX 3a/IaHUN TPeOOBATh OT CTY/ACHTA MUCHMEHHBIN OTUET O
IIPOJIeJIaHHOM paboTe.

[Ipu mpumenennn GpOHTATBHBIX 3aJaHUN BECTH KOJUIEKTHBHBIE OOCYXKICHHS CO CTyJIE€HTaMU
OCHOBHBIX TEOPETUYECKUX TTOJIOKCHHH.

C 1enpl0 KOHTPOJIA KauyecTBa BBIMOJHEHUSI CaMOCTOSITENIBHOM pPabOThl  TpeOOBaThH



WHIUBUAYAJIBbHBIC OTYCTHI (I[OHYCTI/IMO BMCCTO NMHCBMCHHOTO OTYCTA IMPHUMCEHATH WHAWBUIAYAJIBHBIC

KOHTPOJIbHBIE BOIIPOCHI).

[Iporpamma coctaBieHa B cooTBeTcTBUU ¢ TpeOoBanusimu OC HUAY MUOU u yueOHBIM
IJJAHOM OCHOBHOM 00pa30oBaTeIbHON IporpamMmbl 1o crnenraibHocTd 14.05.02 ATOMHBIE CTaHIWU:

IIPOCKTUPOBAHUEC, DKCIITyaTalusd U MHXXKUHUPUHT
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