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 AUCUUIIINHE «VICIIOTHUTENBHBIE YCTPOWCTBA CUCTEM YIIPABICHUS»

CrneunajabHOCTh
«14.05.02 «ATOMHBIE CTAHIIUU: IPOEKTUPOBAHUE, IKCILTYaTALUSI U UHKUHUPUHT»)

OcHoBHas npodeccuoHaNbHasA 00pa3oBaTe/bHAasd NPOorpaMmMa
«CurcTemMbl KOHTPOJIS M YIIPABJIEHUS ATOMHBIX CTAHLIMI

Kpasmmduxkanus BbINyCKHUKA
WHXKeHEeP-PU3nK

dopma 00ydeHuUs1
OuHnas

bamakoBo



He.]'lb OCBOCHUSA JUCIHUIIINHBI
[TogroroBka K  OPOM3BOJCTBEHHO-TEXHOJIOTMYECKOM  JESATEIBbHOCTH, CBSI3aHHOU C

HCII0JIb30BAHUEM HCIIOJIHUTEIBHBIX YCTPOMCTB B CUCTEMAxX aBTOMATHYECKOI'O YIIPaBIICHHUS, 3aIUThHI U
KOHTPOJISI TEXHOJIOTHYECKUX IporeccoB Ha ADC.

3ajaun u3y4yeHus: JUCHUTLITUHBIL:

- HAyYUTHCS HCIOJIB30BATh MCIOJHUTENbHbIE YCTPOWCTBA B CHUCTEMax aBTOMATU3UPOBAHHOTO
YIpaBJICHUS, 3aTUTHI U KOHTPOJISI TEXHOJIOTHYecKuX mporeccoB Ha ADC (u DY)

- TNPUMEHSATh MaTeMaTHYeCKOe MOJECIUPOBAHUE HCIOJHUTEIBHBIX YCTPONCTB CHCTEM
yrpaBiieHUs Ha 0a3e CTaHAAPTHBIX MAKETOB aBTOMATHU3UPOBAHHOTO MMPOSKTHUPOBAHUS U UCCIIEI0BAHUM;

- U3YYUTh METOJMKH BHIOOPA HCIIOIHUTENBHBIX YCTPONCTB JJISl PA3IMUHBIX TEXHOJIOTUYECKUX
IIPOLIECCOB, IOCTPOEHHUS UX XapPAKTEPUCTHK;

- chopmupoBaTh KOMITETEHIIMHU y oOydatomuxcs cornacHo OC HUAY MUDMN.

[TpodeccuonanpHbie CTaHAAPTHI:
- «24.062. HmxeHep-NPOSKTUPOBUIMK MO BBIBOAY U3 OKCIUTyaTallid OOBEKTOB HCIOJb30BaHUS
aTOMHOM SHEPTUn»

- «24.032. CnenuamcT B 00JIaCTH TETUIO3HEPTETUKH (PEAKTOPHOE OT/ICIICHUE))

Mecto qucuuiinHbl B ctpykrype OOII BO

[Ipu um3yuenuu kypca «lIcnomHUTENbHBIE YCTPOWCTBA CHUCTEM YIPABICHHS» K CTYIACHTY
MPEIbSBISIOTCSA CIEAYIOLe TpeOOBaHMs: CTYASHT 3HAaeT Ha3HAu€HUE, YCTPOWCTBO, TEXHUYECKUE
XapaKTePUCTHKU U MPUHIUI ACHCTBUS CPEICTB U3MEPEHUI; OCHOBHBIE 3aKOHOMEPHOCTH MOCTOSIHHOTO
U TEPEMEHHOTO0 TOKAa, OCHOBBI J3JIEKTPOHUKU; CIMOCOOCH MPUMEHSITh METOJbI MaTeMaTHUYeCKOH H
rpadguyeckoil 00pabOTKU PE3yNbTaTOB PACUETOB U M3MEPEHUM; BIAJCET MPUHIIMIIAMH TTOCTPOCHUS U
AKCIUTyaTalMy CUCTEM aBTOMATUYECKOTO YIIPABIEHUS.

[lepeueHb AMCUMILINH, YCBOGHHUE KOTOPBIX CTYIEHTaMU HEOOXOAMMO Il M3Y4YEHMs JTaHHOU
mucturIuHel:  OO0mast  ¢usnka, ODIEeKTPOTEXHHKA, OIJIEKTPOHWKA, Teopusi aBTOMATHYECKOTO
yIpaBICHUS.

OcBoenne  nucuuIUIMHBL  «VICIIOJTHUTENBHBIE  YCTPOMCTBA CHCTEM  YIPaBICHHS» B
nocjenyomeM HeoOXOQUMO TpU  M3YyYeHHH TeopeTHueckux mucuuiuiiH 9, 10  cemecrpa:
MaremaTnueckoe MojeaupoBaHue TmporeccoB B obopyaoBaHun ADC; JKu3HEHHBIH LUKI U
npoektupoBanue ACY texHomoruueckumu npoueccamu, ACY Texnonornueckumu npoueccamu A9C;
Cucrempl  ynpasieHusi, CoBpeMEHHbIE CHUCTEMBbl ympaBieHus SOVY; mnpu  HpoxoxaeHUu
MIPOM3BOJICTBEHHON (IKCILTyaTalluOHHOM ), MPOU3BOACTBEHHOMN (HayyHO-HCCIeI0BaTeNbCckas paboTa) u
MIPOU3BOJICTBEHHON (MPEAUIUIOMHON) MPaKTHK, a Takke B pamMkax [ocymapCTBEHHOW HWTOTOBOM
aTTecTaluu.

O06oOmeHHble  TpyAOBbIe (YHKIMH, KOTOPHIE CMOXET TIOJHOCTBIO WM YaCTHYHO
MIPOJIEMOHCTPUPOBATH CTYI€HT IPU OCBOCHUHU JAHHOMN JUCLUIIIMHBIL:
- B/01.7. TloaroroBka MPOEKTHOH JOKYMEHTAllUM 110 BBIBOJY W3 OJKCIUTyaTallid OOBEKTOB
ucnonbs3oBanus atromHol suepruu (I1C 24.062);
- B.7. Ob6ecnieuenue 6e30mMacHOM HKCILUTyaTallui 000py10BaHHs U TPYyOOIIPOBOIOB, OCHOBHBIX (DOHIOB
peaktopnoro otaenenus ADC (TIC 24.032).

Komnerenuuu oOyuyawierocs, (popmupyemMbie B pe3yJbTaTe OCBOCHUSA

JTUCHHUILIHHBI
B mporecce ocBoeHHMS MaHHOW NHUCHMIUIMHBI Yy CTyA€HTa (DOPMUPYIOTCS CIETYIOIINE



KOMIICTCHIIUU:

obmienpodeccuoHanbHbIE

Kon
HanmeHnoBanue
KOMIIETEH WNHaukaTophl 1OCTUKEHUS KOMITETEHLIUH
— KOMITETEHIIUH
OIIK-1 Cnoco6en ucnonb3oBath | 3-OIIK-1 3HaTh: 0a30BbIe 3aKOHBI €CTECTBEHHOHAYYHBIX
0a3oBbIE 3HaHUS | IUCUUIUIMH;  OCHOBHBIE  MaTE€MaTHYECKHUE  3aKOHBI;
€CTECTBEHHOHAYYHbIX OCHOBHbIE (hU3HUECKHUE SBJICHHS, IPOLECCHI, 3aKOHBI H
JTUCUHUTLITUH B | TPAHULIBI  HMX TPUMEHUMOCTH; CYIIHOCTh OCHOBHBIX
npodeccuoHanbHOM XUMHYECKHUX 3aKOHOB u SBJICHUH; METO/bI
JIeATEeTbHOCTH, MaTE€MaTUYeCKOro MOJICJIMPOBAHUSA, TEOPETUUYECKOTO U
IIPUMEHSATH METO/Ibl | SKCHEPUMEHTAIIBHOTO UCCIEIOBaHUS
MaTeMaTUYeCKOro V-OIIK-1  VYMmeTh: BBIABIATH  E€CTECTBEHHOHAYUYHYIO
aHaiau3a U | CYIIHOCTb npobiiem, BO3HMKAIOIINX B xoJe
MOJIEJIMPOBaHUS, po(ecCHOHANTLHOM ACSITETbHOCTH, TMPUBJICKATh IS UX
TEOPETHYECKOrO U | pelIEHUs] COOTBETCTBYIOLIMI  (PU3UKO-MaTeMaTUYECKUIl
HKCIIEPUMEHTAIBHOTO arrapar
UCCJIEI0BAHUS B-OIIK-1 Bmagers: MmaTeMaTHYEeCKMM amnmaparoMm JJis
pa3paboOTKu MoOJesiell TMpOLECCOB U SIBJICHUM, pELICHUS
MPAKTUYECKUX 3a7ad Mpo(eCCHOHATIBLHOM JesTeNbHOCTH;
HABBIKAMHU HCIIOJIb30BAHMSI OCHOBHBIX OOMIC(PU3NICCKUX
3aKOHOB Y NPUHIIUIIOB
npodeccuoHanbHbIe
3anauun Ko i
npodeccnoHabH OOBeKT umm
oii NeSATeNbHOCTH O6J'IaCTI> SHAHKS HanMCHOBAHUC I/IHI[I/IKaTOpBI JOCTHKCHUS KOMIICTCHIITNN
KOMITETCHITHT
(L)
Pa3paboTka CoBpemMeHHast [TK-8 Crnocoben 3-1IK-8 3HaTh OCHOBHBIE
IIPOEKTOB AJIIEKTPOHHAS HCIIOJIH30BaTh (bu3uvecKre 3aKOHBI U CTaHIAPTHHIC
AJIEMEHTOB CXEMOTEXHHUKA, WH(OPMALIMOHHBIE | MPUKIIAJHBIE MTAKETHl UCTIOIb3YEeMbIe
o0opynoBaHus, AJIEKTPOHHBIE TEXHOJIOTHH TPU NPy MPOEKTUPOBAHUU (PU3HUECKUX
TEXHOJIOTUYECKU | CUCTEMBI pa3paboTKe HOBBIX | YCTAHOBOK U CHUCTEM;
X CHUCTEM, CUCTEM | SANEPHBIX U YCTaHOBOK, V-IIK-8 ymeTb npuMeHsTh
KOHTpOJIA U buznuecKux MaTepHuaos, NudopmanoHHbie TEXHOIOTHH U
yIpaBJICHUS B YCTaHOBOK, pudoOpoB U | IPUKJIQHBIE TAKEThl UCIOJIb3yeMbIe
COOTBETCTBUU C CHUCTEMBI CUCTEM, IpH  MPOCKTUPOBAHUH  (PU3MUECKHUX
TEXHUYECKUM ABTOMATHU3UPOBAH | TOTOBHOCTHIO YCTaHOBOK U CUCTEM;
3a/IaHUEM. C HOTO YIPaBJIEHUS | OCYIIECTBISTh B-TIK-8 Bmanerp mMeTogaMu aHaau3a
UCIIOJIb30BaHUEM | SJIEPHO- cOop, aHaiMM3 W | U UCXOJHBIX JAHHBIX IS MPOEKTOB
CpenCTB buznuecKkuMu MOATOTOBKY SOV 1 ux KOMIIOHEHTOB
aBTOMaTHU3AINHI YCTaHOBKAMH. HCXOJIHBIX JaHHBIX
MPOEKTUPOBAHUS JUTSt MIPOEKTOB
Ay u 1704
KOMIIOHEHTOB

33[[3‘11/1 BOCIIMTAHUSA, P€ATU3YEMBIC B pPaMKaX OCBOCHUA TUCHUIIIMHBI

HanpagJsienue/ Co3nanue ycjaoBuii, | Ucnonb3oBanue BogJieuenne B

neJIn o0ecreynBaOIIMX BOCIIUTATEJIbHOI0 Pa3HOIJIAHOBYIO
NMOTEeHUHAaJIa YueOHBIX | BHEY4eOHYI0
AUCHMIIUH AeATeIbHOCTD

Ipodeccuonans | - opmupoBanue Hcnons3oBanue 1.Opranu3anust Hay4Ho-




HOe U TPY/A0BOE
BOCIIMTAHUE

TTyOOKOTO
MOHWMAHHUS
COLIMAJILHON POJIN
npodeccum,
MIO3UTUBHOU U
AKTHUBHOW YCTaHOBKH
Ha [ICHHOCTH
n30paHHONI
CIEIUAIIbHOCTH,
OTBETCTBEHHOTO
OTHOUICHHUS K
npoecCHOHATLHOM
NESTENIbHOCTH, TPYAY
(B14)

BOCITHTATEIILHOTO
MOTEHIMAJIA TUCIIUILTHH
€CTeCTBEHHOHAYYHOTO U
o0menpodecCHOHATHHOTO
MOJTYJISl JUTSE:

- (hopMupoBaHHS
MO3UTHBHOTO OTHOIICHUS K
npodeccun NHXeHepa
(KOHCTpYKTOpa, TEXHOJIOTA),
IMOHUMAaHUS €€ COLIMAIbHON
3HaYMMOCTH U POJIH B
o0I1IecTBE, CTPEMIICHUS
CJIeZIOBaTh HOpMaMm
npodeccnoHaTbLHOM STUKU
MOCPEICTBOM KOHTEKCTHOTO
oOyueHus1, peleHHs
MPAKTUKO-OPUEHTHPOBAHHBIX
CHUTYallMOHHBIX 3ajad.

- (hopMupoBaHUs
YCTOMYMBOIO MHTEpECa K
npodeccnoHaTbHOM
NeSITeIIbHOCTH,
CIIOCOOHOCTH KPUTHUYECKH,
CaMOCTOSITEIILHO MBICIIUTH,
MOHUMATh 3HAYNMOCTb
npodeccuu oCpPECTBOM
OCO3HAHHOTO BBIOOpA
TEMAaTHUKH MTPOCKTOB,
BBITIOJIHEHUS IPOEKTOB C
nociuenyroomei myoamuyHon
Mpe3EHTAlNEN PE3yIbTATOB,
B TOM 4HCJIe 000CHOBAaHUEM
HUX COIUAJILHOU U
MPaKTHYECKON 3HAYMMOCTH;
- (opMUPOBaHUS HABBIKOB
KOMaH/IHOW paboThI, B TOM
qHCcIIe peayn3aliu
pa3IMYHBIX TPOCKTHBIX
pouieit (muaep, UCTIOJTHUTENb,
AQHAIUTHK U TIp.)
MOCPENICTBOM BBITTOJTHEHHS

COBMCCTHBIX ITPOCKTOB.

IMPAKTUYCCKUX

KOH(epeHIIUI 1 BCTPEY ¢

BEAYIIUMHU
CHeUaTHCTaMH
NPEINPUSATHIA TOPOAA U
BETEpAHAMU aTOMHOU
OTpaci.

2. Opranu3zarus u
NPOBE/ICHUE
MPEIMETHBIX OJIMMITHAT
U y4acTHe B KOHKypcax
po(hecCHOHATLHOTO
MacTepCTBa.

3.YyacTue B €XEroaHbIX

AKUAX CTYACHYCCKUX
CTPOUTCJIIbHBIX OTPSAAOB

CTpykTypa u cofep:kaHue Y4eOHOUH TUCUMILTHHBI

I[I/ICI_II/IH.III/IH& npenoaacTcs CTyJACHTaM B 8-om CCMECTPC. O6ma51 TPYAOCMKOCTh JUCHHUIIJIMHBI

coctaBiseT 3 3adeTHRIX eauHull, 108 ak. 4acos.




Kanenaapubii miian

Ne | Ne HaumenoBanue pa3jgeia Buab1 yuyeoHoii ATTeEcTa Makcn
P T (TeMbl) JUCUMIIIIMHBI NAesiTeJIbHOCTH (B Yacax) s MaJjib-
a e o ° pa3jiena HBbIH
3 M = = (¢popma) oamn
i bl S 3a
e = | 5 Z paszze

= o e
J e = ) = )
a s |58 |2 -9
== I O O — @)
1 paznen: OcHoOBHbBIE CBe/leHNsI 00 HCIIOJHUTENbHBIX YeTpoiicTBax CY
1 1 | Knaccuduxarnms 2 2
UCIIOJTHUTENIbHBIX YCTPOUCTB
CY.
1 2 | DAeKTpOMarHUTHBIC 6 2 4
UCTIIOJTHUTEINbHBIE
YCTPOICTBA.
1 3 ['uapaBnuyeckue 6 2 4
UCIIOJIHUTEIIbHbIE
YCTPOMCTBA
1 4 | IlneBmaTmueckue 6 2 4
UCIIOJTHUTEINbHBIE
YCTPOMCTBA
1 5 | DnexkTpomalmivHHbIE 12 | 4 4/4 4
UCIIOJIHUTEIIbHbIE
MEXaHU3MBI
1 6 | HcnonaurenbHbIC 12 | 4 4/4 4 Kl 20 6.
YCTpPOUCTBA B
arperaTHpOBaHHBIX
koMiuiekcax CAP
2 pa3aen: DiIeKTPpUYeCKH i TPUBOJ
2 6 | Obuue cBenenus 06 8 4 4
AIIEKTPONPUBOJIE.
2 7 | DnexrponpuBox nocrossHHoro | 12 | 4 8/8
TOKa
2 8 | DruexrpompuBos 24 | 4 4 16
IIEPEMEHHOTI0 TOKa
2 9 | Cucremsr ynpasienus | 20 | 4 8/8 | 8 Kn2 306.
AJIEKTPONPUBOIOM.
Bua npomexyTo4HOM aTTecTannu 108 | 32 32/24 | 44 | Dx3amen 50 6.
Ki - xomoxkBuym
ConepxaHue JJeKIUOHHOT0 Kypca
Y4ebdHo-
TeMbl J1eKIHH. Bcero
MeTOAHYeCKoe
Bonpocsl, orpadaTsiBaeMble Ha JIEKIIUH 4acoB
ob0ecrieyeHue
1 2 3
Kaaccnpukanma wucnonnureabHsix  yerpoiictB  CY.  OcHoBHbIE 2 1-21
MOHSTHS, HA3HAYCHHE U KJIaCCUPUKaIHS.
DJIEKTPOMarHuTHbIE HCIOJTHUTEIbHBIE YCTPOICTBA. 2 1-21
[lpuHIIT =~ OECTBHS, 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 npakTuyeckoro 3anaTusa. Bonpocsl, Bcero Yaeuo-
MEeTOINYeCKoe
oTpadaTbpiBaeMble HA MPAKTHYECKOM 3aHATHH 4aCOB
olecrieyenune
1 2 3

OmnpeneneHre OCHOBHBIX TAPAMETPOB AIEKTPOMATHUTHOTO pejie 1-21
Pacuer MomHOCTH M BBIOOD JIEKTPOABUTATENEH I Pa3InYHbIX 1-21
PEKUMOB PaOOTHI

Br16op 1 pacder MexaHH3Ma JIEKTPUUECKOTO OJJHOOOOPOTHOTO 4 1-21
Pacuer xapakTepuCTHK ABUTATEIIS IOCTOSHHOTO TOKA 4 1-21
HWccnenoBanue ABUTraTelis MOCTOSIHHOTO Toka B Simintech 4 1-21
Pacuer xapakTepuCTHK aCHHXPOHHOTO JBUTATEIIS 4 1-21
Pacder cuctembl ynpaBieHHsI AIEKTPOIIPUBOIOM C IO JYUHECHHBIM 4 1-21
peryaupoBaHUEM KOOPIUHAT

Pacder cucTemMbl MO3UITMOHUPOBAHHSI AIIEKTPOIIPUBO/IA B PEXKUME MAJTBIX 4 1-21

MEepEMEIICHU I

IepeyeHb 12a00pPATOPHBIX PAOOT - He MPeIYCMOTPEHBI YYEGHBIM ILIAHOM

3agaHus I CAMOCTOATEILHOM PadoThI CTYICHTOB

Beero YuebHo-
Bonpocs! 1151 caMOCTOATEIbHOI0 H3Y4YeHUs! (3aJaHNs) MeToAuYecKoe
HACOB | yGecneuenme
1 2 3
VcnonauTEeNbHBIE MEXaHU3MBI TIO3UIIMOHHOTO PETYJIHPOBAHUS. 4 1-21
VcnonHuTeNnbHBIE MEXaHU3MBbl IPONIOPLIMOHATIBHOTO PEryINPOBAHMS. 4 1-21
HcnomHuTeNnbHbIE MEXaHU3MBI IEPEMEHHON CKOPOCTH. 4 1-21
WcnonuurenbHbIe MEXaHU3MBI " JIBUTATENH 4 1-21
MOCTYIATEILHOTO JBMKEHUS
aroBeiit neurarens. KoHCTpyKIus, NpuHIUI pabOThl, IPUMEHEHUE. 4 1-21
Omnpenenenue napaMeTpoB CXEMbl 3aMEIIEHUS] aCHHXPOHHOTO JIBUTaTes 1-21
10 CIIPaBOYHBIM JTaHHBIM.
TupucropHble  MYCKOBBIE  YCTpOWCTBA B  3JIEKTPONPHBOJAX  C 4 1-21
ACHHXPOHHBIMH JIBUTATEIISIMU.
IIpeoOpa3zoBarenn 4acTOThI C HETIOCPEACTBEHHOMN CBSI3BIO 1-21
ABTOHOMHEBIE HHBEPTOPBI TOKA. ABTOHOMHBIE HHBEPTOPHI HAMPSHKECHUSI. 1-21
Cxema  BKJIIOYEHHS, OCOOCHHOCTH  KOHCTPYKIMH  CHHXPOHHBIX 4 1-21

JBUTATENNECH. DJIEKTPOMEXaHMYECKHE CBOWCTBA HESBHOIOIIOCHBIX |
SIBHOTIOJIFOCHBIX CHUHXPOHHBIX aBurareneid. [lyck u cuHxpoHu3aus




CUHXPOHHBIX JBHUTaTelIed. PerymupoBaHne CKOPOCTH CHHXPOHHBIX
JIBUTATEICH.

YacroTHOE yrnpaBieHHE aCHHXPOHHBIM AJIEKTPONPUBOAOM CO CKAISPHOMN 4 1-21
IR -xomnencauueill. BekTopHOE 4acTOTHOE yNpaBl€HUE ACUHXPOHHBIM
3JIEKTPONPUBOIOM ¢ IR-koMneHcanuei

PacuerHo-rpaguuyeckasi padoTa He npeaycMoTpeHa yueGHBIM MIIAHOM
KypcoBasi padora ne npexycmMorpeHa y4eGHbIM MIaHOM

Oo0Opa3oBare/ibHbIC TEXHOJIOTMH

[Tpu peanuzanuu yuyeOHOro MaTepuaiga Kypca HMCIOJB3YHOTCS Pas3jIM4Hble 00pa3oBaTelbHbIC
TEXHOJIOTUH, CIIOCOOCTBYIOIME CO3/IaHUI0 aTMOC(epbl CBOOOAHON M TBOPUECKOM IUCKYCCHUU Kak
MEXy MpernojaBaTelieM M CTyJEHTaMM, TaK U B CTyJeHYecKoW rpymme. Llenpro npu 3ToM sBIsSeTCS
BBIPA0OTKAa Yy CTYJCHTOB HAaBBIKOB M KOMIICTEHIIMH, IO3BOJIIIONIMX CaMOCTOSITEIbHO BECTH
UCCIIEI0BATENbCKYIO U HAYYHO-IIEJarOrH4eCKyIo padoTy.

AyIUTOpHBIE 3aHATUSA IIPOBOJATCS B BUAE JEKIMH ¢ ucnonb3oBanueM IIK u xommbrorepHOro
IIPOEKTOPA, TPAKTUYECKUX 3aHATUM, ¢ wucnoiap3oBanueM IIK 1npu 1mpoBeneHMM pacdeTos.
CamocrosTenbHas padoTa CTyI€HTOB IPOBOJUTCA 0]l PYKOBOACTBOM IIperojaBaTelieil, ¢ oka3aHUEeM
KOHCYJIbTAllMii M TOMOIIM MpH IOATOTOBKE K KOHTPOJBHBIM paboTaM, BBINOJHEHHM JOMALIHUX
3aJaHuN

DoH/ OLIECHOYHBIX CPEICTB

@OH/]1 OLIEHOYHBIX CPEJICTB MO JUCLUIUINHE 00ECIIeYNBAET IPOBEPKY OCBOCHUS INIAHUPYEMBIX
pe3ynbTaToB 00ydeHHs (KOMIIETEHIMH W HUX HMHAMKATOPOB) MOCPEICTBOM MEPONPHUITHH TEKYIIEro,
PyOEKHOTO ¥ TPOMEKYTOUHOT'O KOHTPOJIS 110 JTUCIUTIITNHE.

CBs13b MCKOY (I)OpMI/IpyeMLIMI/I KOMIICTCHIUAMU U q)OpMaMI/I KOHTpPOJIA HX OCBOCHUMA
MpeaACTaBJICHA B cnenyfomeﬁ Ta6n1/1ue:

HaumenoBanune Kon n HaumeHoBaHnue
HaumenoBanune
Ne/m  kOHTpoONHUPYEMBIX pa3AenoB WHJIMKATOpa JOCTHKEHUS
o OLIEHOYHOT'O CPEACTBA
(Tembl) KOMIIETCHIU N

BX0/1HOM KOHTPOJIb

Bonpocsl BxogHOTO

1 Bxo01H0iT KOHTPOJIB
A P KOHTPOJIsI (YCTHO)

ATTGCTaI_II/ISI pa3aciioB, TCKYH_II/Iﬁ KOHTPOJIb YCIICBACMOCTHU

2 OcHOBHBIE CBeICHUS 00 [Ipaktrueckas padorta 1
HCIIOJIHUTENIbHBIX YCTPOUCTBaX 3-OIK-1: V-OIK-1. B-OIK-1 [IpakTudeckas pabota 2

cy 3-TIK-8, V-TIK-8, B-TIK-8 [IpakTrueckas padota 3
Komnoksuym 1
(MMCHMEHHO)
3 DNEeKTPUYECKUH TPUBOJL 3-OIIK-1, Y-OIIK-1, B-OIIK-1, IIpakTuueckas pabota 4
3-I1K-8, Y-TIK-8, B-I1K-8 [Ipaktrueckas padota 5

[IpakTuyeckas pabora 6
[IpakTuueckast paboTsl 7
[IpakTuyeckas padora 8
Komnoksuym 2
(TMCHMEHHO)




[IpomesxyTouHas arrecranus

4 DK3aMeH 3-OI1K-1; V-OIIK-1, B-OIIK-1| Bompocsl k 3k3aMeHy
3-T11K-8, V-IIK-8, B-I1K-8 (MUCBEMEHHO)

OrneHouHbIE CpeACTBa JAJS BXOJHOTO KOHTPOJIS MPEACTABISIOT COO0OW BOMPOCHI, KOTOpHIE
3aJ1al0TCs CTyAGHTaM B YCTHOM (opme. B kadecTBe OLIEGHOYHOIO CpEACTBA TEKYIIETO0 KOHTPOJIS
UCIIOJIb3YIOTCSL BBINIOJIHEHHWE MPAKTUYECKUX 3aJaHUil M YCTHBIM ONpoc MO pe3yiabTaraMm uX
BBINIOJTHEHUS. B KadecTBe OLIEGHOYHOTO CPeJCTBa aTTECTAIlMH Pa3/IeIOB UCHOIb3YIOTCS KOJUIOKBUYM 1
U 2 COOTBETCTBEHHO, a JJI MPOMEKYTOYHOU aTTECTAllMH MPEyCMOTPEHbI TE€OPETUYECKUE BOMPOCHI.
[To utoram oOyueHHs MPOBOAUTCS SK3aMEH.

Bonpocbl BXOAHOT0 KOHTPOJISI

JlBuraresb NOCTOSIHHOIO TOKA.
ACHHXPOHHBIN IBUTATENb.
[IepexoaHb1i mpouecc.
CrangapTHble TUTIOBBIC 3BeHbs1 CAY.
TupUCTOPBI U IPYrUE 3JIEMEHTHI CUIIOBOU JIEKTPOHUKHU.
CenbcUHHBIE JaTYUKU yTiia IOBOPOTA
JlaTuuku yrioBoi CKOpOCTH (TaXOreHepaTophl)
TpexdazHas uens npu COeTUHEHUH MOTPEOUTENEH M0 CXeMe TPEYTOJIbHUK U 3BE3/1a.
3axon OMa U1 aKTUBHOI'O y4acTKa IIEeTH.
0. [lonsTue cuHycounanbHOro Toka. OmpeseneHrs MTHOBEHHOTO M aMIUIMTYAHOTO 3HAYEHUU.
[Tonstue daswl, HavanpHOU (ha3bl, ciBura das.
Bomnpocs! ko1okBHYMa 1.

Knaccudukanms ucnomHuTenbHBIX yeTpoicTB CY.
[IpuHuuMn neicTBUS 3IEKTPOMArHUTHBIX UCIIOJHUTEIBHBIX YCTPOMCTB.
[TpuHIMIT NEHCTBUSA THAPABINYECKUX UCIIOTHUTEIbHBIX YCTPOUCTB.
JlpoccenbHOe U 00bEMHOE PETYIHPOBAHUE.
Knaccudukanms v mpuHIU JeHCTBUS THEBMATUYECKUX UCTIOJIHUTEIBHBIX YCTPOUCTB.
I"a30BbIil 1BUTATEND.
Knaccudukanms >eKTpoMalimHHBIX UCITOJTHUTEIIBHBIX MEXaHU3MOB.
TunoBbie CTPYKTYpHI U 000PYIOBAHUE DIEKTPOMAITUHHBIX VM.
KomIinekTHbIN UCTTOTHUTENBHBIA MEXaHU3M.
0. O6mue cBefeHus 00 PIEKTPOMAIIMHHBIX YCTPOMCTBAX UCTIOTHUTEIHHBIX MEXaHU3MOB.
. Kitaccudukanus MUKpoMaIivH 1mo Ha3HaAY€HUIO ¥ 00JIaCTH PUMEHEHHS.

12. UcnonHutenbHbIE yCTpoiicTBa B arperatupoBaHHbiX Komiuiekcax CAP. CocTtaB komruiekca.

[Tpunnuns! noctpoenuss CAP ¢ npuMmeHnenneM 0J10KOB.

13. UcnonaurenbHble MexaHu3Mbl THIIa MOO.

14. IM nnsa TpyOOnIpOBOIOB.

CTyaeHT Ha KOJJIOKBUYME JA€T YCTHBIE KPaTKUE OTBEThI HA 5 BONPOCOB U3 MPUBEJICHHOIO BbIIIE
nepeyHs. 3a KaIbpli MpaBUWIbHBIA OTBET Hauucisgercs 1 Oami. MakcuManbHO 3a KOJUIOKBHYM - 5
6aIoB.

BOoo~NoGa~WONE

BOooNooa~WONE

-
-

HIkana ouennBanus pasuea 1

Texkyuuii KOHTPOJIb YCIIEBAEMOCTH ATTecTauus pasaesa MaxkcumajbHblii /
MUHHUMAJIbHBIN 02171 /19
arTecTalMy pasjelia

[TpakTryeckas padora 1 - 5 Gamnos Komnoksuym 1 - 5 20 GaoB /
ITpakTuyeckas pabora 2 — 5 GayioB 6amioB 12 Gansnos
IIpakTnueckas pabora 3 — 5 6amioB

Bonpocs! ko10KkBHYMA 2.
1. OcHoOBHBIE TOHATHSI }IBI/IFaTeJIefI IIOCTOSSHHOI'O TOKa. KOHCTPYKHI/IH, JOCTOMHCTBA M
HE/I0CTaTKHU, CIIOCOOBI BO30YKACHUSI.
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12.
13.

0.
1.

OcHosHuble ypaBHenus 1 JIIT HB

VYpaBHeHue snekTpomexanndeckoi xapakrtepuctuku [IIT ¢ He3aBUCUMBIM BO30YXKICHUEM.
I'padmueckoe n300pakeHUE FITCKTPOMEXAHUYECKON XapaKTePUCTUKH.
DHepreTudeckue pexkuMbl pabOThI 3JEKTPOJBUTATEIS.

PerynupoBanue uactorsl Bpamenus AIIT.

OCHOBHBIE COOTHOIICHHS IS TpeX(a3Hbix A/l

Mexannueckas xapakTepucTuka A/l B pasinuHbIX pexuMax
PerynupoBanue yactotsl BpameHus A/l

OOm1ast XapaKTEpPUCTHKA CUCTEM YIIPABICHUS 3JICKTPOIPUBOIAMH.
PeneliHO-KOHTAaKTOPHBIE CUCTEM YIPABJICHHS SJIEKTPOIIPUBOAAMU
JIMCKPETHO-JIOTNYECKUE CUCTEMBI YIIPABIICHUS

Cucrema ynpasnenus 11 ¢ noIYMHEHHBIM PETyIUPOBaHUEM KOOPAHUHAT.

Cucrema IMMO3UIIUMOHHUPOBAHUSA SJICKTPOIIPHUBOAA B PEKUME MaJIbIX HCpCMeHIeHI/Iﬁ
CTYI[GHT Ha KOJUIOKBUYMC HAaC€T YCTHBIC KPATKHUC OTBCTHI HaA 5 BOIIPOCOB U3 IPHUBCACHHOI'O

BBIIIC IICPCUHS. 3a Ka)KI[Hﬁ HpaBI/IJ'II)HHﬁ OTBET HauuciageTca 1 0amr. MakcuMalbsHO 3a KOJIUJIOKBUYM -

5 6ainos.
IHIkana onennBanus pasagesaa 2
Tekymuii KOHTPOJIb YCIIEBaeMOCTH ATTecTauus pasaeia MaxkcumaJbHbIH /
MHUHHUMAJLHBINA 02101 I
aTTecTAlMU pa3jiena
[IpakTrueckas padota 4 - 5 6amioB KomnokBuym 2 - 5 30 6amos /
[IpaxTuueckas padora 5 - 5 6ayI0B OasioB 24 6anna
[IpakTrueckas padota 6 — 5 6amioB
[IpakTuueckast padboTsl 7 — 5 GanoB
[TpakTrueckas padora 8 — 5 6aioB

~No

10.

11.

12.
13.
14.
15.

Teopernyeckue BONPOCHI HA IK3aMeH.

Oo6mme ceepenus 06 MY CVY. Cxema UCHONHUTENBHOTO YCTPOHCTBA ¢ OOpaTHON CBS3bIO VIS
peanu3anuy yupaBisiionuX BO3AEHCTBUN HA 0OBEKT

Knaccuukanuss HCHOMHUTENBHBIX MEXaHU3MOB [0 BUAY JHEPruU: IHEBMAaTHYECKHE,
TH/IPaBIMYECKUE, DIEKTPUUYECKHE.

DNeKTpOMAIIMHHBIE U 3JIEKTPOMarHUTHBIE UCTIOJIHUTEIbHBIE MEXaHU3MBL. [[poccenupyromue n
JO3UPYIOIINE PErYIUPYIOIINE OPTaAHBI.

ONEKTPOMarHUTHHIE  UCIOJHUTENBHbIE  ycTpoWcTBa. [IpmHOMn  neHCTBUS, OCHOBHBIE
KOHCTPYKTUBHBIE PEIICHUS U XapaKTEPUCTUKH.

I'mppaBnuueckne  UCHOJHUTENBHBIE  ycTpodictBa  [lpuHIMnm — 1eHCTBUS,  OCHOBHBIE
XapaKTEPUCTHUKH.

I'mapaBnrueckue UCIOTHUTENbHbIE yCTpoicTBa. OCHOBHBIE ()YHKIIMOHATIBHBIX CXEMBI.
['unpaBnuueckre UCIIOTHUTENbHBIE YCTpoiicTBa. JlpoccenbHOE 1 00BbEMHOE PETYINPOBAHNUE.
[THeBMaTHYecKMe HCHOJHUTENbHBIE ycTpoicTBa. Krnaccudukanus, npuHIMN AeHCTBUS,
XapaKTePUCTHUKH.

I'a30BBI ABUTATEND.

HcnonauTenbHble yCTPOMCTBA B arperarupoBaHHbIX Komruiekcax CAP. @yHKIMOHanbHBIE
ycrpoiictBa AKCOP-2.

HcnonuuTenbHble ycTpolicTBa B arperatupoBanHbix koMiiekcax CAP. Perynmupytomniue 61oku
u 610kM onepatuBHOrO ynpanieHuss AKCOP-2.

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

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

YcTaHOBKA 3JIEKTPUUECKUX UCTIOTHUTEIBHBIX MEXaHU3MOB.

VcnonHuTenbHble  MEXaHM3MBI I TpyOONpPOBOJOB:  OJHOOOOpPOTHBIE  (praHIIEBEIE,
MHOT000OpPOTHBIE, TPSMOXO/IHBIE.



16.MuoropyHKIMOHATbHBIE DPEBEPCUBHBIE IyCKAaTeNW Ul PEryIupylolleil W 3amopHoii

17.
18.

19.
20.

21.
22.

23.
24,

25.
26.

27.
28.

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

41.
42.

43.
44,

apMaryphl.

Knaccudukanus snexrpomammHHbIX UM (351€KTpOTIpUBOJIOB).

OO0oOwieHHass CTPYKTYpHas CXeMa aBTOMAaTHU3MPOBAHHOIO 3eKTpomaminHHoro (MM)
(a5eKTpoInIpuBOA).

KoMmieKTHBIN UCIIOHUTENbHBIN MEXaHNU3M (3JIEKTPONIPUBOL).

OOmme cBeaeHUss 00 SJIEKTPOMAIIMHHBIX —YCTPOMCTBAX HCIHOJIHUTENBHBIX MEXaHU3MOB.
DneKTpOMaIIMHHBIC YCTPONCTBA. DJeKTpuueckas MammHa. Kiaccudukanus mo BBIXOIHOMN
MOIITHOCTH, YacTOTE BPALICHUS, CTENEHH 3allUTHl OT BHEUIHMX BO3JACHCTBHIA, MO CHOCOOY
OXJIAKICHUS.

Knaccudukanus MUKpOMAaIINH 10 Ha3HAYEHUIO U 001aCTH IPUMEHEHUSI.

OCHOBHBIE TOHATUS JBHUraTelIed IIOCTOSHHOIO ToKa. KOHCTpykuMs, JOCTOMHCTBA U
HE/IOCTATKH, CIIOCOOBI BO30YXKICHUSI.

Ocnosnbie ypaBHenus aia AT HB

VYpaBHeHue snekTpoMexanudeckoil xapakrepuctuku AIIT ¢ He3aBUCHUMBIM BO30YXKICHUEM.
I'paduueckoe n300paxkeHue AEKTPOMEXAHNUECKON XapaKTePUCTUKH.

AHanu3 ypaBHEHHUH 3JE€KTPOMEXaHUUECKOHN XapakTepucTUKU. OrpaHnyeHne BEIMYMHbI [K3.
VYpaBHEHHE MEXaHUYECKOMN XapaKTEPUCTUKU JIIT c HB.
I'padmueckoe n300pakeHNEe MEXaHUIECKON XapaKTEPUCTUKU

DHepreTuYeckre pexuMbl paboThl JICKTPOABUraTENs.

PerynupoBanue yactotsl Bpaiienus JAIIT usmeHeHnemM conpoTuBiieHUsl peocTara 100 B 1enu
AKOPSI.

PerymupoBanue yactorsl Bpamenus 1T n3mMeneHuss MarHUTHOTO TIOTOKA BO30YKICHHSL.
PerynupoBanue 4acTOTHI BpalleHUs] U3MEHEHUEM ITOABOJUMOTrO K LIETIH SKOPSI HAIIPSKCHMUSL.
NMnynbcHOE perynupoBaHHe 3J1€KTPOIPUBOJA C IBUTATEIEM IIOCTOSIHHOTO TOKA

KoHcTpyKIny aCHHXpPOHHBIX JBUTATEIECH

OcHoBHbIE COOTHOLIEHUS IS TpeXPa3Hbix A/l

Mexannueckas xapakTepucTuka A/l B pasInuHbIX pexxuMax

Peocratnoe perynupoBanue A/l ¢ ¢pazHbIM poTOpOM

PerynupoBanue gactots! BpameHus A/l n3MeHeHneM 0IBOAMMOIO HAIPSKEHUS.
PerynupoBanue yactots! BpameHus AJl ¢ KP n3menenneM uncina noiarocoB B 0OMOTKe cTaTopa
PerynupoBanue yactotsl BpameHus A/l ¢ KP namenenuem uncia noaocoB B 0OMOTKE cTaTopa
PerynupoBanue n3MeHEHHEM YacCTOThI MUTAIOLIETO HAMPSKEHUSI — YACTOTHOE PETYJIMPOBAHNE
Yacrotubeie mpeodpaszosarenu (Danfoss, ABB, Siemens, Schneider Electric). Koncrpykius
O0COOEHHOCTH.

YerpolicTBa INIAaBHOTO ITyCKA.

OOmiasi XapakTepUCTUKAa CHUCTEM YIPaBICHMs 3JIEKTpOnpuBoJamMH. PerneiliHO-KOHTaKTOpHBIE
CHCTEM YIPABIEHUS 3JIEKTPOIIPUBOIAMU

JIMCKPETHO-IOTHYECKUE CUCTEMBI YIIPABIICHUS

Cucrema yrnpaBiieHUs JIEKTPOIPUBOJOM C IOJYMHEHHBIM PETYIMPOBAaHUEM KOOPIUHAT.

45. Cucrema MO3UIIMOHUPOBAHUS IIIEKTPONIPUBO/IA B PEKMME MAJIBIX MepeMeIeHU

DK3aMeH NPOBOAUTCA B MTUCbMEHHOU (popMe, IMyTeM OTBETa Ha 2 BOIPOCA U3 BBIIIECIPUBEAEHHOTO
nepeuns. [Ipu 93ToM oIleHHBaeTCS MPABUILHOCTh U MOJHOTA OTBeTa. MakcuManbHBIN Oasut 3a 3a4er —
50 6amtoB (25 6anIoB 3a KaxK kIl BOTIPOC).

dopma olleHHBAHUS OTBETA CTYJEHTA HA IK3aMeHe
1o aucuumuiiHe «VcrnoiHuTeNnbHbIe YyCTPOMCTBA CUCTEM YIIPABIICHUS

Babl Ouenka TpebGoBanus K 3HAHUAM
(pedTHHTOBOI IK3aMeHa
OLIEHKH) (crangapTHas)
45-50 COMAUYHOY OLleHKa «OTJIMYHO» BBICTABJISIETCA CTYACHTY, €CIU OH
NIyOOKO M IPOYHO YCBOWJI IPOTPAMMHBIA MaTephai I10




JUCHUIINIMHE, NCUYCPIBIBAIOIIC, ITOCIIECA0BATCIIEHO, YETKO U
JJOTHYCCKH CTpOﬁHO C€ro u3jaract, ymeCT TCCHO YBA3bIBATb
TEOPHIO C HpaKTHKOﬁ, CBOGOI[HO CIIPaBJIACTCA € 3ada4YaMu,
BOIIpoCcaMu W APYruMU BHAAMH IMPUMCHCHUA 3HAHUI II0
06H_[I/IM BOIIpOCaM HCIIOJTHUTCIIbHBIX YCTpOfICTB,
QJICKTPONIPHUBOJaM IIOCTOAHHOIO MW TMNCPEMCHHOI'O TOKa,
CUCTEMAM YIIPABJICHH SJICKTPOIIPHUBO/JA.

36-44 «xopouLoy OneHka «XOpOIIO» BBICTABISACTCS CTYACHTY, €CIH OH
TBEPAO 3HACT MaTepUall MO JUCLUUILIMHE, TPAMOTHO U IO
CYIIECTBY H3JIaracT €ro, He JOMYyCKas CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIPOCH IK3aMEHAIIMOHHOTO
ounera.

30-35 «yoosnemeopumenvroy | OneHKa «yJIOBIECTBOPUTEIBHO» BBICTABIISICTCS CTYICHTY,
€clIi OH UMEET 3HaHMS TOJBKO OCHOBHOTO MaTepHala Io
JTUCIUTUTMHE, HO HE YCBOWJ €ro JeTajei, oImycKaer
HETOYHOCTH, HEJIOCTATOYHO IMPaBUIIbHBIE (HOPMYIHUPOBKH,
HApyIICHWsT  JIOTUYECKOH  TIOCJIEJOBAaTEIIbHOCTH B
W3JI0’)KEHUU TIPOTPAMMHOI0 MaTepuaa.

0-29 «neyoosremeopumens | OLIEHKA «HEYIOBJIETBOPUTEIBHO» BBICTABISAECTCS CTY/CHTY,
HOY KOTOpBI HE 3HACT 3HAYMTEJIBHOW YacTH IPOrpPaMMHOIO
Mmarepuaja MO JAUCHUIUIMHE, JIOIMYCKAeT CYIIECTBEHHbIE

OMMOKH,  OCTAaBISET HE  PACKPBITBIMH  BOIPOCHI

9K3aMCHAILIlHOHHOI'O ouiera.

YyeOHO-MeTOAMYEeCKOe M HMHPOPMANUMOHHOE olOecmeyeHne  y4deOHOM

JTUCIHUILIHHBI
OcHoBHas nuTeparypa:

1. I'aBpuiioB, A. H. Cpencra U cucteMbl yHpaBieHHs TEXHOJIOTMYECKUMHU HPOLECCaMMU:
yuebHoe nocobue / A. H. I'aBpuios, 0. B. IIsatakos. — 3-e u3a., crep. — Cankr-IlerepOypr: Jlans,
2019. — 376 c. — ISBN 978-5-8114-4584-4. — TekcT : 2neKTpOoHHBIHN // JlaHb : 3JEKTPOHHO-
oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/122190.

2. Enudanos, A. II. Dnextpuueckue mamuubl : yueOHuk / A. II. Enudanos, I'. A.
Emugano. — Cankr-IlerepOypr : Jlans, 2017. — 300 ¢. — ISBN 978-5-8114-2637-9. — Texkcr :
3JIEKTPOHHBIH // Jlanp : 3JIEKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/95139.

JlonoHuTENbHAS TUTEPATYpa:

3. Anomnonckuid, C. M. DiekTpuyeckue anmaparbl aBTOMaTuKy : yaeOHoe nocobdue / C.
M. Anomtonckuii, 10. B. KykneB. — Canxkr-IlerepOypr : Jlans, 2019. — 228 c. — ISBN 978-5-8114-
3728-3. — Tekct: oanekTpoHHBIH // JlaHb : dJeKTpoHHO-OMONMMOTeuHas cucrtema. — URL:
https://e.lanbook.com/book/121463.

4, 3axaxatHoB, B. I'. Texuuueckue cpenctsa aBTomMaru3aiuu : yaeOHoe mocodue / B. T
3axaxaTtHoB, B. M. Ilonos, B. A. Adonbkuna. — Cankr-IlerepOypr : Jlans, 2020. — 144 c. — ISBN
978-5-8114-4111-2. — Tekcr : anekTpoHHbIH // JlaHb : anekTpoHHO-OMOMMoTeynas cuctema. — URL:
https://e.lanbook.com/book/130159.

5. ®ponos, F0. M. Perynupyemblii acCHHXpOHHBIN 3JIEKTPONIPUBOA : yueOHoe mocobue /
10. M. ®poos, B. I1. lllenskun. — 2-¢ u3n., crep. — Cankr-IlerepOypr : Jlans, 2018. — 464 ¢. —
ISBN 978-5-8114-2177-0. — TeKcT : 57eKTpOHHBIN // JIaHb : 3JeKTPOHHO-OMOIMOTEUHAs CCTeMa. —
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https://e.lanbook.com/book/130159

URL: https://e.lanbook.com/book/102251.

6. ®dypcos, B. b. MoaenupoBanue aniekTponpuBojaa : yaeOHoe mocodue / B. b. @ypcos.
— 2-e w3n., ucnp. u pon. — Cankr-Ilerepoypr : Jlans, 2019. — 220 c¢. — ISBN 978-5-8114-3566-
1.— Teker: onextpoHHslii / Jlanb : snmekTpoHHO-OMOimorewynas cuctema. — URL:
https://e.lanbook.com/book/121467.

7. AsunoB, B. JI. Pacuer acMHXpOHHOTO JBHTATelsl ¢ KOPOTKO3aMKHYTHIM POTOPOM :
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MarepuajibHO-TEXHHYECKOe o0ecredyeHrue Y4eOHOH TUCHMILTHHBI

HGKHI/IOHHLIG 3aHATHUA TPOBOOATCA B CICHUAIU3UPOBAHHBIX aAyAUTOPUAX, OCHAIICHHBIX
My.]'IBTHMe)IHfIHBIM O6OI)YJIOB3HI/I€M. HpaKTI/I‘IeCKI/IC 3aHATUSA MPOBOAATCA B AyAUTOPUAX, OCHAILICHHBIX
KOMIIBIOTCPAMHU.

Y4eOHO-MeTOAMYECKHUE PEKOMEHAAUM JJIs1 CTY/ICHTOB

1. Yka3aHus 1718 NpoCIyIINBaHUs JEKIUN

Hepe,u HavajoM 3aHSITHUHA BHUMATEIFHO 03HAKOMHUTHCS C y‘~I€6HBIM IJIaHOM HPOBCIACHUSA JICKHI/Iﬁ
Y CIIUCKOM PEKOMEHIOBAHHOM JINTEPATYPHI.

Hepe;l IIOCCHICHUEM oqepeleofz'I JICKIIMKN OCBEXUTH B IIaMATH OCHOBHBIC KOHIICIIIINN
MpOHJEHHOrO paHee Mmarepuana. [1oAroToBUTH MpH HEOOXOAMMOCTH BOMPOCH! MpenoiaBarento. He
Haao OomacaTtbCsia, YTO BOIIPOCHI MOT'YT OBITE MMPOCTBIMH.

Ha JICKODUK OCHOBHOC BHHMAHHC CICAYCT YIACIATL HE (bopMleaM n MAaTCMaTHU4YCCKUM
BBIKJIAZIKaM, a COACPIKAHUTO U3YydaCMbIX BOIIPOCOB, OIIPCACICHUAM U TOCTAHOBKAM 3a/1a4y.

B mponecce N3yuCHus JICKIIMOHHOT'O KypcCa HeO6XOI[I/IMO 10 BO3MOXHOCTH Y4aCTO BO3BpaIaAThCA
K OCHOBHBIM MOHATHUSAM M METOJaM pelleHus 3a1a4 (3/1eCh BO3MOXEH BbIOOPOUYHBIN KOHTPOJIb 3HAHUN
CTYIEHTOB).

KenarenbHO HCHOIB30BATh KOHCHEKTHI J'IGKI.IHfI, B KOTOPBIX HCIOJB3YCTCA TIPUHATAA
MpenoaBaTesieM cucTeMa 0003HauYeHUH.
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Jnst  OGonmee moApoOHOrO WM3Y4YeHHS Kypca cieayeT paboTaTb ¢ PEKOMEHJIOBAHHBIMU
JIUTCPATYPHBIMU UCTOYHUKAMU U BHOBb MOABJIAIOMIUMUCS UCTOYHUKAMMU.

2. Yka3auusa JId y4aCTus B IMTPAKTUYCCKUX 3aHATUAX

Hepe;[ MOCCHICHUCM YACHUTL TCEMY IMPAKTUUYCCKOrO 3aHATUA W CaAMOCTOATCIIBHO HU3YYUTH
TEOPETUYECKHE BOIIPOCHI.

B koHIIe 3aHATHS TPH HEOOXOAUMOCTH BBISICHUTD y TIPEIOIaBATENsl HESICHBIC BOTIPOCHI.

OCHOBHBIE pe3yJIbTaThl BHITOIHEHHS PA0OTHI HEOOXOAUMO pacrievaraTh.

3. CamocrosTenbHas padoTa CTyJICHTOB OOBIYHO CKJIAJBIBACTCS U3 HECKOJIBKUX COCTABIISIOIHX:

- paboTa C TEKCTaMHu: y4eOHHKaMH, HCTOPHYECKUMH TEPBOMCTOUYHUKAMH, IOTOJHUTEIHLHOU
JTUTEPATypOid, B TOM YUCJIC MaTepraIaMi HHTEPHETA, a TAKKe MPOpabOoTKa KOHCTICKTOB JISKIIU;

- HaIMCaHue JI0KJIAJI0B, pedepaTos;

- IOATOTOBKA K IMPAKTHUYCCKUM 3aHATHUAM,

- MOATOTOBKA K 3K3aMEHY HEMOCPECTBCHHO TIEPEe]] HIM.

Takum 00pa3oMm, caMOCTOsATENNbHAs pabdoTa CTYACHTOB SIBISICTCS HEOOXOIUMBIM KOMITIOHEHTOM
MOJTYYCHHUS TIOJTHOIIEHHOTO BBICILIETO 0Opa30BaHHSI.

MeTOJ]l/I‘{eCKI/Ie PEKOMEHIAIUNA NJIsA npenonaBaTeﬂeﬁ
1. Ykazanus 11 npoBeIeHUs JEKIUH

Ha mnepBoil BBOAHON JieKIMU clienaTh OOMMHA 0030p colepikaHus Kypca U OTMETHTb HOBBIE
METOJIbl M TOJXOJbl K PELIEHUIO 3aJay, paccMaTpUBacMblX B Kypce, JIOBECTH [0 CTYJIEHTOB
TpeOoBaHus Kadeapsl, OTBETUTH Ha BOIPOCHI.

[Ipy moAroToBKe K JIEKIMOHHBIM 3aHATHUAM HEOOXOAMMO MpOAyMaTh IUIaH €ro MpOBEACHMUS,
COJIepKaHUE BCTYNUTEJIBbHON, OCHOBHOM U 3aK/IIOYUTENBHONM YACTH JIEKLUH, O3HAKOMHUTBCS C
HOBMHKAMHU Y4€OHOH M METOIMYECKOH JUTEepaTypsl, MyOIUKALUSIMU IEPUOJUUECKON NeyaTH 1O TeMe
JIEKIMOHHOIO 3aHATUA. Y TOUHUTH IUIAH MPOBEACHUS CEMUHAPCKOIo 3aHATUA MO Teme jekuuu. llepen
U3JI0KEHHUEM TEKYILEro JIGKIIMOHHOTO MaTepualla HATOMHUTh 00 OCHOBHBIX MTOTax, JOCTUTHYTBHIX Ha
npenpiaymux jgekuusax. C 3Tod 1enbio 3ajaThb HECKOJBKO BOINPOCOB ayJUTOPHUH M OCYILECTBUTH
BBIOOPOYHBIN KOHTPOJIb 3HAHUS CTYJIEHTOB.

B Xxone neKUMOHHOrO 3aHATUS MpenojaBarelb JOJDKEH Ha3BaTh TeMy, Y4eOHbIE€ BOIIPOCHI,
O3HAaKOMHTH CTYAECHTOB C IEPEUYHEM OCHOBHON U JOMOJHUTEIBHOW JUTEPATyphl 1O TEME 3aHATHUS.
PackpeiBast copepxaHue y4eOHBIX BONPOCOB, AKIIEHTUPOBAThb BHMMAHME CTYJEHTOB Ha OCHOBHBIX
KaTeropusix, sBIEHHSIX M Ipoleccax, OCOOCHHOCTAX MX NpOTeKaHWs. PackpbIBaTh CYLIHOCTb H
coJiep KaHue Pa3IMYHBIX TOUEK 3pEHHS U HAYYHBIX MOJXO0JI0B K OOBSICHEHHIO T€X WM UHBIX SIBJICHUNA U
ITPOLIECCOB.

Crnenyer apryMeHTHPOBaHO OOOCHOBaTb COOCTBEHHYIO MO3ULUIO MO CIOPHBIM TEOPETUYECKUM
Bonpocam. [IpuBoauTh mpumepbl. 3aaaBaTh MO XOAY H3JO0KEHHUS JIEKIIMOHHOTO MaTepuasia
PUTOpPHYECKHE BONPOCHI M CaMOMY JaBaTb Ha HHMX OTBET. OTO CHOCOOCTBYET aKTHBH3AIUU
MBICITUTENIBHON JI€ATENbHOCTH CTYJIEHTOB, MOBBIIIEHUIO MX BHUMaHHUS W HMHTEpeca K MaTepuany
JeKuuu, ee cojepxkaHuto. llperomaBarens OMDKEH pPYKOBOAUTH pabOTOM  CTYIEHTOB 11O
KOHCIIEKTHPOBAHUIO JICKIIMOHHOT'O MaTrepuana, IOJAYepKUBaTh HEOOXOAMMOCTb OTPaXEHUS B
KOHCIIEKTaX OCHOBHBIX MOJOXEHUH M3ydyaeMOH TeMbl, 0CO00 BBIIENSS, KaTeropuaibHblil amnmnapar. B
3aKJIIOYUTEIbHON YacTH JIEKUMU HeoOXoauMo c(hopMyaHpoBaTh OOILIMEe BBIBOABI 10 TEME,
PaCKpBIBAIOIIUE COJIEPIKAHUE BCEX BOMPOCOB, MOCTABICHHBIX B JIEKIUU. OOBSIBUTDH IUIaH OYEPEIHOTO
MPAKTUYECKOI0 3aHATHA, JaTh KpaTKME PEKOMEHJAIMM IO IOATOTOBKE CTYJIEHTOB K CEMHHApY.
Onpenenutb MECTO W BpeMs KOHCYJIbTALIMU CTYAEHTaM, I0XKEJIABUIMM BBICTYIUTh Ha CEMHUHape C
JOKJIaIaMH B pedepaTaMu.



Ha mocnenneit nekimuu yaenauTh BpeMs il o030opa HamOosiee BaKHBIX —TOJOXKCHHM,
PacCMOTPEHHBIX B Kypce.

2. Ykazanus AJid NpoBEACHUS MPAKTUUYECKUX 3aHITHI

YeTko 0003HAYUTH TEMY MPAKTHYECKOU PaOOTHI.

OOcyauTh OCHOBHBIE TIOHSATHS, CBSI3aHHBIE C TEMOW PabOTHI.

B mpouecce pemienus 3agad BeCTH TUCKYCCHIO CO CTYACHTaMU O NMPaBHJILHOCTH IMPUMEHEHUs
TEOPETUUYECKUX 3HAHUU.

OTMmeuaTh CTYJEHTOB, HanboJIee aKTUBHO YYaCTBYIOIIMX B PEHICHUU 33]1a4 U JUCKYCCHUSX.

B koH1e 3aHATHS 3a7aTh ayAUTOPUHM HECKOJIBKO KOHTPOJIBHBIX BOIPOCOB, MPOKOHTPOIUPOBATH
X0/ BBITMIOJTHEHUS TTPAKTHYECKON paOOTHI.

3.YkazaHus 10 KOHTPOJIIO CAMOCTOSITEIbHONW PaOOThI CTYACHTOB

Ilo ycmoTpeHuio mpemoaaBareNs 3aJaHUE Ha CaMOCTOATENBHYIO pPabOTy MOXeT OBbITh
WHIVUBUIYTBHBIM WA (DPOHTATHHBIM.

[Ipu ucnonb30BaHUKM UHIUBUAYATbHBIX 33JaHUi TpeOOBaTh OT CTYJAEHTA MUCHMEHHBIA OTUET O
MIPOJIeJIaHHO padoTe.

[Ipy nmpuMeHeHUN (PPOHTAIBHBIX 33aJJaHU BECTH KOJUIEKTHUBHBIE OOCYKIEHHUS CO CTyAECHTaMHU
OCHOBHBIX TEOPETHUECKUX TMOTOKEHHM.

C wmempl0 KOHTPOJII KadecTBAa  BBIMOJHEHHS  CaMOCTOSTEIBHOH paboThl  TpeboBaTh
WHJMBUIYAIbHBIC OTYETHI (JIOMYCTUMO BMECTO MUCHMEHHOI'O OTYETa MPUMEHSTh WHIUBUIYyAIbHBIC
KOHTPOJIbHBIE BOIIPOCHI).

[IporpamMma coctaBieHa B cooTBeTcTBUM ¢ TpeboBanusmu OC HUAY MUDU u yueOHBIM
IJJAHOM OCHOBHOM 00pa3oBaTeIbHON Iporpammbl 1o crenraibHocTd 14.05.02 ATOMHBIE CTaHIWU:
MIPOEKTUPOBAHUE, SKCIUTyaTallls U UH)XKUHUPUHT

ey
Pabouyto nmporpaMmy cocTaBuII JOLEHT )/ L/“? Meodenosa 10.A.
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