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1. ObWAA XAPAKTEPUCTUKA PAEOYEN MPOrPAMMbI YYEBHOW
ANCUNNNNHDBI Or1.06 «QNEKTPUNYECKWE MALWWVHDbI N
QNTEKTPOMPUBOO»

11 MecTto AuCUMNAUHBI B  CTPYKTYpe OCHOBHOW 06pa3oBaTe/ibHOi
nporpammsi:

YuebHas AMcuMnanHa «JNEKTPUYECKME MallMHbl U 3MEKTPOMPUBOA»» SBMSETCS
00513aTeNIbHOM YacTbio 00LLENPOdECCMOHANILHOIO LMKa OCHOBHOM 06pa3oBaTe/lbHOi
nporpaMmmMbl B cooTBeTcTBMM ¢ PIOC no cneumansHoctTn 13.02.1 «3kcnayatauusa w
06CNy)XXMBaHNe  3NEKTPUYECKOr0 M 3/1EKTPOMEXaHUYecKoro  obopyaoBaHus (Mo
oTpacnsam)»

YuebHas gucumnInHa «3NeKTPUYeCcKne MallnHbl U 3N1eKTPONprBoa» obecrieumsaeTt
(hopMmpoBaHMe NPOJECCUOHANbHBIX 1 OOLWMX KOMMETEHUMIA No cneumanbHocTy 13.02.13
«QKCnnyataums U 06CNY)KMBaHUE  3NEKTPUYECKOTO U 3/1EKTPOMEXaHUYECKOr0
obopyaoBaHust (Mo  otpacnsm)». Ocoboe 3HauYeHWe  AUCUMMNIMHA  UMEeT  Mpu
thopmuposaHum 1 passutnm OK 01, OK 02, OK 04, OK 05, OK 09, MK 1.1, MK 1.2, NK
1.3, MK 3.1, MK 3.2

1.2 Llenb 1 nnaHupyemble pe3ynbTaTbl OCBOEHMS ANCLUMINHBI:

B pamkax nporpamMMbl Y4eOHON AUCUMNIUHBI 0OYy4YarOLMMICSA OCBaMBatOTCS
YMEHMS 1 3HaHUS

Kog
MK, OK

OKOLIOK 02, OK 05,
OK09,11K11, MK 1.2,
MK 13,
MNK31, MNK32

YMeHus

- onpeaensThb
3NEKTPO3HEPreTUYecKme
napameTpbl  3MEKTPUYECKNX
MU nH,

- NCNbITbIBaTb, aHaNW-
3MpoBaTb W OMpegensThb
3NEKTPO3HEPreTUYecKme
napameTpbl  TpaHCopmMaTo-
poB " 3NEKTPNYECKNX
MaLLVH;

- NpoOBOAUTb aHanm3
HeMCrnpaBHOCTEN 3M1eKTPO-
06opyaoBaHus;

- ymnTaTb 3MEKTPUYECKME
CXeMbl CWUCTEM YnpaBneHus
NCMOSTHUTE/bHBIMM
MalLMHaMu;

- cobnogatb  npasunia
TEXHMKN 6e30MacHOCT npu
BbIMO/IHEHNN  N1abOPaTOPHbIX

4

3HaHuA

- (hM3nYeckme 3aKOHbI, fiexaline B
OCHOBe pPaboTbl 3NEKTPUYECKMX MaLLVIH;

- MOHATUE, Knaccugukayms 7
NPUHUMN  JEWCTBUA  3NIEKTPUYECKMX
MaLLWH, UX POJib U Ha3HaYeHNe;

- TpaHchopmaTopbl: YCTPOWCTBO,
NpUHUMN  JencTeus, paboumini  npouecc,
notepM W KO3(h(ULUMEHT  MONE3HOro
LleACTBMS, napannensHas paboTa
TpaHCchopMaTopos., cneuyanbHble
TpaHchopmaTopbl;

- MallMHbl  MOCTOSIHHOIO  TOKa:
Knaccugmkauus, yCTPONCTBO,  MPUHLMM
[eVCTBUSA, KOHCTPYKTUBHbIE UCMONHEHNS;
- reHepaTop  MOCTOSHHOIO  TOKa,
[BUraTen MOCTOSHHOIO TOKa: OCHOBHble
XapaKTepuUCTUKM, 3KCnyaTaumoHHbIe
TpeboBaHUA, NepCneKTMBbI Pa3BUTKS;
- MaLl NHbI MOCTOAHHOTO
CrneumasibHOro NPUMeHeHNs;

TOoKa'



paborT.

- MallVvHbl  MEepPeMEHHOro  TOKa:
Knaccugumkaums, YCTPOCTBO, NPUHLMM
[eiCTBUSA, pexxumbl paboTbl, pabounii
MPOLECC CUHXPOHHBIX W ACMHXPOHHbIX
MaLLUWH, KOHCTPYKTUBHbIE UCTONHEHWS;

- MallWHbl  MepPeMEHHOro  Toka
CcreLuanbHOro HasHauveHNs

- Knaccuukaums 31eKTponpuBoLOB;
CTPYKTYpHas CXeMa 3/1eKTponpuBoAa;

- (hrsmyeckue npoLecchbl B
3NeKTPONpUBOAaX C MaLLMHaMK
MOCTOSHHOrO  TOKa, aCWHXPOHHLIMK 1
CUHXPOHHbLIMW MaLLHaMK;

- MPUHUMNLI  YNpaBfeHns B
3NEKTPONPUBOSE;

- 3NEMEHTbI CXEMbI YNPaBNEHMS;

- OCHOBbI aBTOMAaTM3MPOBAHHOIO
3NEKTPONPUBO/A;

- MPUHLMNbI aBTOMATNYeCKOro

yNpaB/eHNs 3MeKTPONPUBOLAMY;

- TUNOBble  CXeMbl U Y3/bl

PA3OMKHYTbIX W 3aMKHYTbIX  CUCTEM

aBTOMATUYECKOr0 ynpaB/eHus

3NEKTPONPUBOAAMY;
npeo6pasoBaTe/ibHble YCTPOACTBA



2. CTPYKTYPA I COAEP)XAHWE YYEBHOW ANCLNMNTNHDI

2.1. O6bem yyebHON ANCLUNINHBI U BUAbI Yy4ebHON paboTbl

Bup y4ebHoin paboTbl O6beM YacoB

O6bem 06pazoBaTe/IbHON MPOrpaMMbl yHEOHON ANCUMNINHI 182
Bcero A

B TOM YMC/E:

TEOPETUYECKOE 00YUEHNE 14

NPaKTUYECKVIe 3aHATUS 12

NabopaTopHbIe paboThbl 8
KoHcynbTaumm 4
CamocTosiTe/lbHas paboTa 132
[pomeXxyToyHas aTTecTauma sksameH 12



2.2 TemaTun4ecKuii NnaH v coaepXkaHne yue6HoM ANCLUMMINHBI

HavwveHoBaHWe
pasaesnioB U TeM

1

CopepxaHuie yy4ebHoro marepuana 1 hopMbl OpraHM3aUmn AesiTeNbHOCTY 00y4YatoLLMXCA

Pasgen 1. SNTIEKTPNYECKVE MALLIVIHbBI

BeegeHve

Tema 11
TpaHcopmaTopbl

CamocTosTe/lbHaA paboTa 0by4aroLLLerocs

CopepxaHue gucumnimHbl. OCHOBHble TpeboBaHMSA, NpeabsBiseMble K 3eKTPUYECKUM MaLLMHaM
POsib 3M1EKTPUYECKVX MalLMH B 3MIEKTPUPUKALMN HAPOAHOMO XO3AIACTBA. JNeKTpUYeCKMe MalMHb
- 3/IEKTPOMEXaHMYECKME Npeobpa3oBaTein aHeprn. Knaccuimkaums aneKTpuyecKMX MaLLmH
CogepraHvie y4ebHOro mMatepuasna

1 HasHaueHvie, 06/1aCT MPUMEHEHWS, KTacCUiMKaLws TpaHC(opMaTopoB. PusndecKme SBeHs,
NeXxale B OCHOBe paboTbl TPaHC(OPMATOPOB. YCTPOMCTBO, MapKupoBKa W paboumiA npouecc
OfiHogpa3HOro TpaHcopmMaropa. MoTepu U KO3PMLMEHT NOME3HOIO AECTBUS.

B ToM umcrie, NpakTUYecKMX 3aHATUIA 1 NTabopaTopHbIX padoT

JNabopatopHasi paboTa Ne 1 OribITHoe onpeferieHre NapaMeTpoB 0AHO(A3HOMo TpaHchopMaTopa
JNaboparopHasi pabota Ne2 ViccrnenoBaHve TpexhasHOro TpaHcopmaTopa METOAOM XO/0CTOro
xofa

CamocTosiTenibHas paboTa 00y4atoLLIErocs

[MpviBeLEeHVe NapaMeTPOB BTOPMYHON 0OMOTKY TpaHchopMaTopa K MepBuYHON. CxemMa 3aMeLLIEH s 1
BEKTOpHast AyarpaMmMa nprBeAeHHO0 TpaHcopmMaTopa

TpaHchopM1poBaHMe Tpex(pa3HOro Toka. CXembl U OCHOBHble TPYMMbl COEAMHEHWIA OOMOTOK
TpexhasHbIX TpaHC(OPMaTOpPOB, METOAbI OMPeAenieHns pyrn coeayHeHns. OnbITHOE OnpeaerieHre
MapaveTpoB OAHO(A3HOr0 TpaHcgopmaropa.  YMPOLLeHHas BeKTOpHas [Auarpamma  BHelHss
XapaKTepucTVKa TpaHcgopmaTopa.

YpaBHEHUS!  HanpsHKEHWA,  3NEKTPOLBWXKYLLMX, MarHUTOABWKYLLMX CWI, TOKOB. YpPaBHEHWs
MEKTPOABKYLLMX, MarHUTOABDKYLLMX CW1  MPUBEAEHHOrO  TpaHcqopmatopa.  TexHUYecKue
XapakTepUCTUKA ~ CWIOBOrO  TpexdpasHoro  TpaHcgopmartopa.  [MapanienbHas  pabota
TpaHCHOPMATOPOB.  YC/IOBMS BK/KOYEHVS HA NapasvieibHyt0 paboTy W pacripeferieHns Harpysku
MeX[y TpaHcopMaTopamm.

HasHaueHvie, 06/1aCTV NPUMEHEHNS Y KTacCU(MKaLMA CrieLiaribHbIX TPaHC(OPMaTOpOB.

O6beM
B yacax

20

82

Kogbl
KOMMETEHLWIA,
(hOpMMPOBaHIO
KOTOPbIX
crocobeTByeT
AMeMeHT
nporpavmb|
4

OKO01.0K 04,
OK 05

OK 01, OK 02, OK
04, OK 05, OK 09,
MK 11 MK 12
MK 1.3,MK3.1,
MK32



Tema 1.2
OneKTpUYecKue
MaLLMHbI MepemMeHHOro
TOKa

ABTOTpaHcopMaTopbl.  JJOCTOMHCTBA WM HEAOCTaTKM — aBTOTPAHC(HOPMATOPOB.  YCTPOICTBO,
0COGEHHOCTM paboyero npoLecca asToTpaHchopMaTopoB. [MpaBiiia 6e30MacHO SKCrTyaTaLyn.
TpaHcopMaTopbl € M/iaBHbIM PEryIMPOBaHNEM HaMPsKeHWs. TpaHchopmaTopbl 4/1s
BbIMPAMUTE/TbHBIX YCTAaHOBOK. TpaHC(hopMaTopb /15 aBTOMATUYECKUX YCTPOCTB. KOHCTPYKTVBHbIE
OCOGEHHOCTY M MPUHLVIN AEACTBUA CrieLmaibHbIX TpaHCopMaTopoB

BbINo/HUTL HAMBUAYaIbHOE 33[aHIe Mo TeMe

CopepxaHuie yyebHoOro Matepurana

1 YCTpOWCTBO, HasHaueHVe W 06M1acTV MPUMEHEHWS, KnacCUtMKaLma MapKMPOBKA U MPUHLMN
[EVICTBMSI aCHHXPOHHOA MalMHbL. PeXXMMbl paboTbl aCMHXPOHHOM MallMHbl. MarHuTHas Lerb
aCVHXPOHHON MalLMHbl. OCHOBHbIE MOHATUSA.  MarHUTHbIe MOTOKW PacCesiHs  aCHXPOHHOM
MalLMHbI. MexaHuyeckve 1 paboume XapaKTepUCTUKI aCUHXPOHHOIO Auratesnis. HoMUHabHBIA,
MaKCUMa/bHbI 1 MYCKOBON MOMEHTbI. KpUTMYECKOe CKOMbXEHME Y Neperpy30yHas CrioCOOHOCT.
B TOM uicrie, NPaKTUYECKNX 3aHATUIA 1 NTabopaTopPHbIX paboT

JlabopatopHasi paboTa N3 13yueHue YCTPOCTBA aCHXPOHHOIO ABMraTens

[MpakTnyeckoe 3aHATEe Ne 1 OnpeaeneHne OCHOBHbLIX MapaMeTPOB aCMHXPOHHOIO ABurarens fo
NacropTHbIM JaHHLIM

CamocTosiTenbHasA paboTta 06y4atoLLerocs

Porib 3y6L08B cepaeyHvKa B HaBeaeHn SC v co3faHny 3neKTpoMarHUTHOro MomeHTa MoHsTVe 0
XapaKTepUCTMKax ABUraTeneld U paboumx MexaHU3MOoB. JEKTPOMArHUTHbLIA MOMEHT

Motepn 1 KN4 aCUHXPOHHON MalMHbI. BrnsHMe HanpsikeHUs CETU M akTMBHOMO COMPOTUB/IEHNS
B LMV pOTOpPa Ha 3/1IEKTPOMArHUTHbIA MOMEHT M MEXaHUYECKYHO XapakTepucTuky AL, IMyck B xoA
aCVHXPOHHOIO [Burarens C KOPOTKO3aMKHYTbIM U C (pasHbiM POTOPOM. [yCKOBble CBOMCTBA
TpexhasHbIX aCMHXPOHHbIX ABWraTesieil. PeBepcrpoBaHMe acMHXPOHHLIX apuratenieid. Crocobbl
PerynMpoBaHM s YacTOTbl BPaLLEHWA Tpex(hasHbIX aCMHXPOHHbIX JBUraTesiei

YCTPOICTBO M MPUHUMN  OEACTBUS  OAHOMA3HOIO aCHHXPOHHOIO Apuratens. IMexaHuyeckast
XapaKTepucTVKa OfHOMA3HOIO acMHXPOHHOro Aguraresna. Myck B Xof OAHO(A3HOro Asuraresns.
PaboTa Tpex(ha3HOro acMHXPOHHOrO ABUraTenii B OAHOAsHOM pexume. PasocmeLlatoLLye
M1eMeHTbI. YCTPOWCTBO M NPUHLMN [eACTBUS KOHLAEHCATOPHOMO aCUHXPOHHOIO ABMraTenis
HasHaueHve, YCTPOICTBO, MPUHUMN AEACTBUS U 06M1aCTU MPUMEHEHWSI ACMHXPOHHBIX MaLLMH
Creuyia/ibHoro  HasHayeHud. Tunbl  aCMHXPOHHbIX MallMH  CMeuMasbHOro  HasHadeHus U’
VCMOMHEHUS:  MHAYKUMOHHBIA  Perynstop  HanpsbkeHust 1 (ha3operynstop,  aCUHXPOHHbINA
npeobpasoBare/ib  4aCTOTbl.  TWMbl  ACMHXPOHHLIX MalMH  CMELManbHOTO  HasHayeHs U
VCTIONHEHS: 3/IEKTPUYECKME MALLMHBI CUHXPOHHOW CBS3U: CE/IbCUHbI, MarHECKHbI; BpaLLatoLLMECs
(haHedhopMaTopbl, aCMHXPOHHbIE  UCMOMHUTENbHbIE  ABUraTe/, JIMHEVHbIE  aCYHXPOHHbIE
[BUraTenn. YCTpomcTso, NPUHLMN paboTbl, OCHOBHbIE XapaKTePUCTUK

HasHaueHve, MpvHUMN AeiACTBMSA M 06MacTU  MPUMEHEHMS  CUHXPOHHBLIX  MalvH.  Tunbl
oM. TPRH1bA UK MHiIMHA neHes! kon HoCWbIC U HESIBHO MOMHOCHBIE™ UX YCTPOIACTBO. Crnocoobl

8
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OK01,0K 02, OK
04, OK 05, OK 09,
MK11, MK 12
MK 13 MNK31,
MK32



Tema 1.3
DneKTpuYecKme
MaLLUMHbI MOCTOAHHOMO
ToKa

BO3OY)KOEHMA CUHXPOHHbIX MallMH. [1aporeHepatopbl U TypboreHepatopbl:  OCOBEHHOCTU
KOHCTPYKTUBHOIO WCMO/IHEHWS 3TUX MallMH. XapaKTepUCTMKA XOMOCTOr0 Xofa, KOPOTKOro
3aMblIKaH1A, BHELLHVE M PEryIMPoBOYHbIE. BnnsaHWe BOA Harpy3ki Ha XapakTepUCTUKMA.

MoTepyt 1 KOSPULMEHT MOME3HOrO AENCTBUS CUHXPOHHOTO reHepatopa. lMapannensbHas pabota
CUHXPOHHbIX TeHepaTopoB.  fBMeHVe  CaMOCUMHXPOHM3aUMKW.  CUHXPOHHble ABUrateim U
KOMMeHcaTopbl.  HasHayeHue, nNpuHUMN JeiCTBUS U 00/M1acTV  MPUMEHEHWUSI  CUHXPOHHBIX
npurarenieid. OCO6eHHOCTU KOHCTPYKLMM CUHXPOHHOTO fsuratens. Crocobbl Mycka CUHXPOHHOMO
[puratens. Paboune XapakTepuCTUKW, B/MSIHAE W3MEHEHUS TOKa B OOMOTKe BO3OYMKIEHVS.
[Meperpy304Hast Crioco6HOCTb.

BbINOMHWTL MHAVBUAYaNLHOE 33/jaHIKe Mo TeMe

Copep>xaHvie y4ebHOro Matepuasia

1 HasHaueHuve, YCTPOICTBO, MPUHLMM AeNACTBUS, 06/1aCTb MPUMEHEHWS 3/IEKTPUYECKUX MaLLH
NOCTOSIHHOTO  ToKa.  Knaccugmkaumsi, YCTPOMCTBO 3MIEKTPUYECKMX MalMH MOCTOSIHHOTO  TOKa
(MIT) 1 KOHCTPYKUMS MX OCHOBHbIX Y3/10B. Buabl MOTepb B MalUMHaX MOCTOSAHHOTO TOKa, WX
3aBUCUMOCTb OT Harpysku n KIi.

B TOM umcrie, NpaKTUYecKUX 3aHATUIA 1 /TabopaTopHbIX padoT

[MpakTnyeckoe 3aHATHE Ne 2 OnpesieneHrie NapameTpoB reHepaTopa NoCcTOAHHOIO TOKa Mo
MacropTHbIM JaHHbLIM

JNabopatopHast pabota Ne4 ccnenoBaHiie fBuraTenis MocTOsHHOro ToKa napasiyie/isHoro
BO3OY>KAEHUS

CamocTosiTeNIbHasA paboTa 00y4aroLLEerocs

OBMOTKM SIKOPS KOJVIEKTOPHBIX MaLLMH. Posib Koriektopa. SAC 1 aneKTpoMarHUTHbIA MOMEHT
MITT. MarHutHaa uenb MITT. BrvaHme peakuym akops MIT. MarHUTHoe rosie MaLLHbI npu
Harpyske. YCTpaHeHVie BPeHOro BMAHMA peakumn akops. Crniocobbl Bo3byxaeHus MITT.
OnpezieneHrie 1 CyLLIHOCTb NpoLLecca KOMMYTaLWK, BUAbI KOMMYTaLK. [pryrHbI, Bbi3biBatoLLye
MCKPeHVe Ha KosuiekTope. Crnocobb! yyudLleHVs KOMMyTaumn. BavsHVe Ha KOMMYTaLMIO TUna
0OMOTOK, LLETOK 1 MaTepumasia KosvieKTopa

KnaccugmkaLms reHepaTopoB NMOCTOSIHHOO TOKA. YC/0BUS CaMOBO30Y>KAEHMS. XapaKTepUCTUKA
reHepaTopoB C He3aBVCUMbIM, Mapasiie/ibHbIM, MOC/ef0BaTe/bHbIM 1 CMELLIAHHBIM BO30YMKIEHVEM.
3KCrUyaTauyoHHble TpeboBaHMS, MepPCrekTVBbI PasBUTUS MaLLMH MOCTOSHHOMO TOKa. [MapasiienibHas
paboTa reHepaTopoB. YpaBHeHWs 3C 1 MOMEHTOB f/151 reHepaTopa.

KOHCTpYKUWS, TEXHUYECKVIE XapaKTEPUCTVIKV ABUraTesieil MocTOsHHOro Toka. O6/1acTy NpUMeHeH
[Byraresiein NoCTOSHHOIO TOKa. YpaBHeHus 3C 1 MOMEHTOB /19 IBUraTesisi MOCTOSHHOMO TOKA.
IMyck agurarens B Xof. PerynmpoBaHie 4acToTbl BpaLLeHVs BUratesiein NoCTOSHHOMO TOKa, UX
TOPMOXEHVIE 1 PEBEPCUPOBaHME. KOHCTPYKLMSA, TEXHUYECKIE XapaKTEPUCTUKIA U MPUHLWN AeACTBIS
YHVBEPCA/THOMO KOJVIEKTOPHOIO ABUraTens

66

20

OKOI.OK 02, OK
04, OK 05, OK 09,
MK11L, MK 12,
MK 13, MNK31,
MK3.2



KoHcynbTauum

MeToap! onpegeneHua K MalmH NOCTOAHHOMO TOKa Tunbl MaLLIMH NOCTOSAHHOO TOKa
CreumanbHOro HasHaueH!sa 1 UCTIONMHEHUA: BbICOKOMOMEHTHbIE 1 BEHTU/IbHbIE ABUraTe/N
MOCTOSIHHOIO TOKA, Ma/IOVHEPLIMOHHBIE ABUIATE/N, TaX0oreHepaTopbl, 3MEKTPOMALLHHBIE YCUIUTENN.
HasHaueHve, 06/1acTV MPUMEHEHIS, YCTPOCTBO, MPMHLYN PaboTbl MaLLIMH MOCTOSHHOMO TOKa
CreLiasibHOro HasHaueH!s U UCTONHEHVA.

BbINonHUTL NHAVBUAYaIbHOE 3aaHue Mo Teme

[MpoMeXXyToUHas aTTecTaums
PA3LE/ 2 SNEKTPUYECKUIA MPBO/L

Tema 2J1 MexaHuKa
3MeKTponpmnBoaa

Tema 2. 2
AneKTponpuBobI €
JBurarensamm
MOCTOSAHHOIO TOKAa

CamocTosTe/lbHas paboTa 06yyaroLLerocs

HasHayeHve W BWObl 3NEKTPONPUBOLOB. VICTOpUS pasBUTVS 3MEKTPOMPUBOLA UM €ro posib B
COBpEMEHHbIX TexHonornax. CraTuyeckue W AvHamuyeckue Harpysky. OCHOBHOE YpaBHeHue
aneKkTponpueoda. MexaHnyeckas 4acTb anekTponpvsoga (Ol). Bo3MOXHble  Harnpas/ieHus
nepefadn MexaHM4eckoid MowHocT B 3. Oniepaums npviBefeHWs. pUBEAEHMS CTATUYECKMX
MOMEHTOB 1 MOMEHTOB MHepLWN K Bany J/1. MNMpuBEAEHHbIA MaX0BbIiA MOMEHT

YCTaHOBMBLLIEECS [BVDKEHME 3MIEKTPOMNPUBOAA W €ro YCTONUMBOCTL HeyCTaHOBMBLLIEECS [BUXKEHVE
3NEKTPOMNPMBOAA NPV MOCTOSHHOM WX MPOM3BO/IBHOM AMHAMUYECKOM MOMEHTE, MPY SIMHEHBIX
MEXaHWNYECKUX XapaKTepUCTUKaxX ABuratens W WCMOMHUTENBHOIO OpraHa.  PerynvpoBaHue
KOOpPAMHAT  3MeKTPONpMBOZA:  CKOPOCTKW, MOMEHTa W TOKa, MoniokeHusa — CTpyKTypbl
3NEKTPONPUBOAR, NMPUMEHSIEMbIE MPU PeryIMpoBaHN KoopauHaT

CopepxaHve y4yebHoro marepuasa

1 CxeMa BK/IHOHEHMA N CTATUYECKIME XapaKTEPUCTUKW ABUraTens NoCTOSHHOIO TOKa He3aB/CKMOro
BO3OY)KIEHMA. OHEPreTuyecKre peXxviMbl paboTbl ABurartens MoCTOSHHOrO TOKa He3aBKCUMMOrO
BO3OYXKEHMA OMIEKTPOMEXAHNYECKaA M MeXaHWYeckas XapaktepucTvky AT npu pasinyHbIX
crocobax BO30YXOEHWA PerynnpoBaHue CKOPOCTWU ABWraresfii MOCTOAHHOIrO TOKa He3aBMCHMOro
BO3OY)KIEHMS C MOMOLLbHO PE3VICTOPOB B LIENK SKOpsi. PacyeT perysimpoBOYHbIX PE3UCTOPOB B LIENK
AKopsl.

B TOoM uncrie, NpakTUYeCKUX 3aHATUIA U NlabopaTopHbIX paboT

MpakTnyeckoe 3aHATME Ne 1 PacyeT W MOCTPOEHME  MEXaHUYECKUX  XapaKTepuUCTUK
3MEKTPOABUraTesiein NOCTOSAHHOMO TOKA He3aBVCUMOr0 BO36YXKAEHMS

CamocTosiTe/lbHas paboTa 06yyatoLLerocs

PerynuposaHue Toka U MOMEHTa Npu MycKe, TOPMOXEHUM N peBepce PerynnpoBaHne CKOpOCTU
[iBUratens MoCTOAHHOTO TOKa He3aBMCUMOTO BO30YXAEHUA W3MEHEHVEM MarHUTHOTO MOTOKa
PerynupoBaHve KoopavHaT 3MeKTponpuBofa C ABUraresieM MoCTOAHHONO TOKa He3aBMCUMMOro
BO3OY)KAEHWA M3MEHEHVEM HanpsbkeHnst sikops. CucTema  «npeobpasosate/ib - [BuUratesib»
PerynmpoBaHue CKOpOCTU ABUraTesis MOCTOSIHHOTO TOKa He3aBUCKMMOTO BO3OYXKAEHWS B CXeMe C
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Tema 2.3.
ONeKTPONpUBOLbLI C
ACUHXPOHHbLIM
[Buraresnem

Tewma 2.4.
ONeKTponpuBoAbI C
CUHXPOHHbLIMU
[Buratensmu

LLYHTMPOBAHMEM SIKOPS. PerynvpoBaHie KOoOpAMHAaT B CUCTEME «MCTOUHUK TOKA -[BUrarefib».
MMy bCHOe  PerynmMpoBaHiie CKOPOCTM  3MeKTPONpYBOAa C  ABWFaTeseM MOCTOSHHOMO TOKa
HE3aBVICIMOTO BO30YXKEHMS

Cxema BK/HOUEHVs!, CTATUUECKIIE XapaKTEPUCTUKI U1 PEXKUMbI PaboTbl ABMFATENs MOCTOSIHHOMO TOKa
MoC/ief0BaTeNIbHOro  BO3GYXAEHIS1 PerynvpoBaHme KOOpPAMHAT 37IEKTPONPUBOAA C [BUraTeNem
MOCTOSIHHOrO TOKa MOC/IeA0BaTe/lbHOTO BO36YXKAEHMSI C MOMOLLbHO PE3VICTOPOB. PerynmpoBaHue
CKOPOCTW [IBUraTensi C Moc/eaoBaTe/lbHbIM BO3GYXKIEHUEM V3MEHEHVIEM MarHUTHOTO MOTOKa,
HaMPSHKEHVS 11 LLYHTVPOBAHMEM PE3VICTOPOM SIKOpsi TOPMOXEHME 3MeKTPONPKBOA C [BUraTeNem
MOCTOSHHOrO  TOKA  MOC/IEAOBATeNbHOTO — BO3GYXKAEHMS.  CBOWCTBA U XapaKTEPUCTUKY
3MEKTPONPUBOAA C [BIraTeNieM NOCTOSIHHOTO TOKA CMELLIAHHOTO BO36YMKAEHIS

BbINOMHATL  MHAVBMAYaNbHOE 33faHWe MO0 TeMe PacueT W MOCTPOEHME  MEXaHWMYECKMX
XapaKTEePUCTVK ABUFaTe/s NMOCTOSHHOMO TOKA Mapasiie/ibHoro Bo30y)KaeHMs

Cofiep>kaHuie yueGHOro Matepuana

1 Cxema BK/THOUEHUS], CTATUYECKME XapaKTEPUCTUKI W PEXKUMbI PaBOThbl aCUHXPOHHOTO ABUraTessi.
PerynnpoBaHMe KOOPAWHAT aCMHXPOHHOTO [BUraTesisi C MOMOLLHO PE3VCTOPOB. PerynmpoBaHue
KOOP/VHAT 3/IEKTPOMPMBOAA C aCUHXPOHHBIM IBUraTeNieM U3MEHEHVEM HarpshkeHsl. [ToBbILLEHVE
3KOHOMMYHOCTM PabBOThbl ACMHXPOHHOTO 3/1EKTPOMPMBO/A C MOMOLLILKO PErynsTopa HarmpshkeHIs

B TOM uucrie, NpaKTUYECKMX 3aHSTUIA 1 NTabopaTopHbIX paboT

MpakTnyeckoe 3aHATVe No8 PacyeT 1 MOCTPOEHVE eCTECTBEHHON MEXaHUYECKON XapaKTepncTUKA
TpexdasHoro AL,

CamocTosiTesibHasi paboTa 06y4aroLLEerocs

PacyeT perynMpoBOYHbIX PE3VCTOPOB PerynnpoBaHMe CKOPOCTW  aCMHXPOHHOTO  ABuratens
V3MEHEeHEM YaCTOTbl MUTAOLLEr0  HampskeHWs PerynmpoBaHue CKOPOCTU  aCUHXPOHHOIO
[BUraTens M3MEHEHVEM Yiic/ia nap MomtocoB. PerynmpoBaHme CKOPOCTU aCUHXPOHHOIO ABUraTens
B KAaCKagHbIX CXemax ero BK/OYeHVs. MMyNbCHbIA Cnocob perynvMpoBaHus  KOOpaMHAT
/IEKTPONPYBOLA C ACUHXPOHHBIM ABUaTeNe.

TopMOXKeHVe acMHXPOHHOTO Apuratens. OCOGeHHOCTU Mepex0oAHbIX MPOLECCOB B ACHHXPOHHOM
JBuratenie U X (hOPMMPOBaHVE OMEKTPOMPMBOL C OfHO(A3HBIM aCUHXPOHHLIM [BUraTesiem.
SMeKTPONPUBOS, C IMHENHBIM aCUHXPOHHBIM [IBUraTesiem

BbinonHUTL - MHAMBUOyanbHOE 3afaHMe Mo TeMe PacueT U MOCTPOEHWE — MeXaHUYecKuX
XapaKTepMCTVK aCMHXPOHHOIO ABMraTens

CamocTosiTesibHasi paboTa 06yyaroLLerocs

1 Cxema BK/HOYEHUSs, CTaTUYECKME XapaKTEPUCTUKN U PEXUMbI PaboTbl CUHXPOHHOTO ABUraTeNs.
[MyCK CYUHXPOHHOIO ABUraTens PerynmpoBaHyie CKOPOCTU 1 TOPMOXEHUE CUHXPOHHOTO [BUraTeNs.
2. CMHXPOHHbIA [BUraTe/lb Kak KOMMEHCATOP PeakTVBHOM MOLHOCTM OCOGEHHOCTU MepexoiHbIX
MPOLIECCOB  3MIEKTPOMPMBOLA C CUMHXPOHHbIM  ABUraTeNieM.  J/IeKTPONpUBOL, C  BEHTWIbHBLIM
ABuraresieM JMeKTPONPUBOZ, C LLAroBbIM ABMratesieM. BeHTUIbHO-MHAYKTOPHBIN 3/1eKTPOMPUBOL
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Tema 2. 5. SHepreTnKa
3M1eKTPONpUBoAa

Tema 2.6 CucTtembl
aBTOMAaTM3NPOBAHHOIO
ynpasfieHNs
3/1eKTPOMNPBOAOM

KoHcynbTaumm

CopepxkaHyie y4ebHoro mMatepuana

1 MNoTepy MOLLHOCTV W 3HEPrN B YCTAHOBYBLLIEMCA peXXVMe paboTbl a/iekTponpueoda Motepu
MOLLHOCTU W 3HEpruM B MEPEXOfHbIX PexuMax anekTponprisofa. KoshuuyeHT nosesHoro
[IeACTBMA  3MeKTponpuBoda.  KoathuumeHT MOLUHOCTU  3MeKTponprBoda  3HeprocbepexxeHne
cpeacTBamy 3/1eKTpONprBoaa. MNpoBepka ABUratens Ha neperpy3oyHyHo CriocOGHOCTb

B TOM umcrie, NpaKTUYECKMX 3aHATUIA 1 NTabopaTopHbIX paboT

MpakTnyeckoe 3aHsTVe Ne 3 PacyeT, BbIGOP aCMHXPOHHOO ABUraTens 1 ero npoBepKa Ha
neperpy304HyHO CrOCOBHOCTb

CamocTosiTeNIbHasi paboTa 00y4yaroLLErocst

BbI60p aneKTpoaBuraTensi Mo pody TOKa, Crocoby BO3GYXKAEHWUIA, HaNPsPKEHWIO, CTEMeHW 3allyThl
OT B/MAHUS BHELLHEA cpeabl W Ap. YpaBHEHWS HarpeBaHus U oxnaxkaeHus.  Knaccbl
HarpeBOCTOMKOCTU M301AUMN.  [/IMTENbHBbIA, MOBTOPHO-KPATKOBPEMEHHBIN U KPaTKOBPEMEHHBIN
PEXVIM PabOTbl; Harpy304Has AuarpaMmva, BbI60p MOLLHOCTU 3/1eKTPOABUraTess.

Copep>KaHuve y4ebHOro marepviana

1 Bugpl 1 annapatbl 3alyThbl, 6/I0KMPOBOK U CUrHAM3aLM B 3/1EKTPONPMBOAE BECKOHTaKTHbIe
NOMNYECKME 3MEMEHTBI. NEKTPOMArHUTHbIE My(Tbl U TOPMO3HbIE YCTPOCTBA 3aMKHYTbIE CXEMbI
ynpaB/eHns 3neKTponpmeoga. CxeMbl 3aMKHYTLIX CTPYKTYP 3/1eKTpOonprBoa

B ToM umcre, NpaKTUYECKMX 3aHATUIA 1 TabopaTopHbIX paboT

[MpakTnyeckoe 3aHATVE Ne 4 V3yyeHne pasoMKHYTbIX CXeM YrpaB/ieHns

CamocTosTe/lbHas paboTa 0by4aroLLerocs

SNeKTpUYecKVe annapaTtbl Py4YHOro 1 AUCTaHLMOHHOIO Yrpas/eHys. JaTumki BpeMeHN, CKOpPOCTH,
TOKa U1 NOMOXEHVS.

TexHM4ecKre CpeacTBa 3aMKHYTLIX CXeM YrpaB/ieHUa 3M1eKTPONPUB0AA. AHaIOrOBbIe 3M1EMEHTBI 1
YCTPOWCTBa YrpaB/eHUs 3MeKTponprBoga [MCKPETHbIE 3/IEMEHTbI W YCTPOCTBA YrpaB/ieHNs
aneKTponpunBoda. [laTumkn CKOPOCTU W MOMOXEHUA, MNPUMEHSIOLLMECS B 3aMKHYTbIX CXeMax
ynpasneHns M1KpOnpoLECCOpHbIE CPeACTBA YMNPaB/IeHWs 3/1eKTPONPUBoAA

KoMMnieKTHble 1 MHTErpUPOBaHHble 3/1eKTPONpPUBOAbI CrefsaLpin aneKTponNprBOL, C aHanioroBbIM
ynpasneHviem. CrefawmiA - aM1eKTpornpuBog, C  pefiediHbIM - yrpaB/ieHeM  ONeKTpOnpuBoL  C
nporpaMMHbIM  yripasneHem Cepgogsuratenin. MoHsTMe 06 YCTOMYMBOCTM 3aMKHYTBIX CUCTEM
aBTOMATWYECKOr0 Pery/impoBaHns

MpOMEXXYTOUHAs aTTECTALA: 9K3aMeH

Bcero
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3. YCNOBUA  PEANM3AUMW  MPOFPAMMbBblI  YUYEEHOI
ANCLUUMANHBI

31 [Ona peanmsauun  nporpammbl  Y4eOHOW  AWUCLMNIMHBI - NPEAYCMOTPEHDI
crefyroLime crnewmanbHble NMOMELLEHNA: KabMHET 06LLenpodecCMoHaIbHbIX AUCUMNIVH U
npoeccroHasibHbIX MOAY/El, OCHALLEHHbIA B COOTBETCTBUMM C M. 6J1.2J1 npumepHOM
06pasoBaTenibHON NPOrpaMMbl Mo CreUuaibHOCTH.

JTabopatopuss «3DNEeKTPUYECKOrO U 3/IEKTPOMEXAHNYECKOTO 060pYA0BaHUA»,»,
OCHalleHHas HeobXoAuMMbIM A/19  peanm3aumn  nporpaMmbl  YY4eOHOW  AUCUMNIVHGI
0bopyaoBaHMeM, NpyBeAeHHbIM B M. 6J1.2.3 NprMepHOi 06pa3oBaTeNbHON NporpaMmbl Mo
creymasbHOCTU

3.2 VH(opmaLmMoHHOoe obecrneyveHre peasimsauum NporpaMmbl

Ana  peanusaumm  nporpaMmbl - OMGNMOTEYHbIM  (POHA — 06pa3oBaTesIbHOW
opraHu3auuyM AO0/MKEeH WMeTb NeyaTHble W/WNWM  3N1EKTPOHHbIE  006pa3oBaTefibHble U
MH(OPMaLMOHHbIE Pecypchbl, PEKOMEHAYEMbIX A1 UCMO0/b30BaHUA B 06pa30BaTe/IbHOM
npovecce

3.2.1. [ononHUTeNbHbIE UCTOUYHUNKWU:

1 FOCT 16110-82, CT C3B 1103-78. TpaHcthopmatopbl CWIoBble. TepMUHBLI U
onpeaeneHus.

2. FOCT 17274.1-85 CT COB 4438-83. [puratenn acuMHXpOHHble. OOLMe TeXHW-
yecKue yCcnoBus.

3. FOCT 1624.2-85. [ipuratenin CUHXPOHHble. ObLme TEXHUYECKME YCIOBUS.

4. FOCT 16264.4-85. [puraTenn MOCTOSAHHOINO TOKa 6eCKOHTaKTHble. O6upe Tex-
HWYeCKKMe yCnoBus.

6. KaymaH M.M. CnpaBoYHMK MO 3M1EKTPUYECKMM MalLnHaM: yyebHoe nocobue. /
M.M. KaumaH. - M.: Bbicwwas wkona, 2005. - 480c.

7. KaymaH M.M. 3neKTpuyeckne mMallmHbl: y4ebHUK. / M.M. KaumaH. - M.: Bblc-
Las wkona, 2008. - 469c.

8. KaymaH M.M. 32nekTpuyeckmin npusog;: y4ebHunk. / M.M. KaumaH. - M.: Bbic-Luas
LKona, 2005. - 384c.

0. KaymaH M.M. JlabopaTopHble paboTbl MO 3/1EKTPUYECKUM MalMHaMm W 3N1eKTpu-
yeckKoMmy npueoay: yyebHoe nocobue. / M.M. KaumaH. - M.: Akagemus, 2017. - 256¢.

3.2.2. DNeKTPOHHble n3haHnA (3/1EKTPOHHbIE pecypcbl)

1 Kirillov_Stepanyuk_Yasenev.pdf URL:
https ://study.urfu.ru/Aid/Publication/13509/1/Kirillov_Stepanyuk_Yasenev.pdf

2.  AnonnoHckuii C.M. DneKTpuyeckre MalumHbl U annaparbl: y4ebHoe rnocobme
/AnonnoHcknin C.M. — Mocksa: KHoPyc, 2021. — 387 ¢. — ISBN 978-5-406-08022-1.
—URL.: https://book.ru/book/938668 — TeKCT: 31eKTPOHHBIN.

3. BBepgeHue URL:
https://cchgeu.ru/upload/iblock/a48/34r4ynldthikgmjf2yaw;jlitsOpuwqqi/UP_Elektricheski
y-privod.pdf
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https://book.ru/book/938668
https://cchgeu.ru/upload/iblock/a48/34r4ynldthikqmjf2yawjllts0puwqqi/UP_Elektricheski

4.  [po6oB A.B. dnekTpnyeckne MalmHbl. MpakTUKyM [SNeKTPOHHBbIN pecypc]:
yuyebHoe nocobue/ Opobos A.B., Manywko B.H.— OneKTPOH, TEKCTOBblE AaHHblE. —
MWHCK: Pecny6/IMKaHCKMIA MHCTUTYT npoeccnoHanbHoro obpasosaHus (PUMO), 2017.
— 112 ¢.— URL.: http://www.iprbookshop.ru/67794.html. — 3BC «IPRbooks»

5  KaumaH M.M. 3OnekTpuyeckne mawmHbl. CrnpaBoYHMK: yyebHOe nocobue /
KaymaH M.M. — Mocksa: KHoPyc, 2021. — 479 c. — ISBN 978-5-406-08315-4. —
URL.: https://book.ru/book/939277 — TeKCT: 3M1eKTPOHHbIN.

6. KaymaH 3nektpuyeckne MawuHbl 2017 : Free Download, Borrow, and
Streaming : Internet Archive URL.:
https://archive.org/details/2017_20221120/page/3/mode/2up

7. KaumaH. CnpaBOYHUK MO 3NEKTPUYECKMM MallnMHam - SHepretuk, URL:
https://energeteek.ru/images/users_images/ntd/ntd_|51/KaumaH._CnpaBoyHUK_NO_3/71eKTP
nyecknm_MatunHam, 2005 .pdf

8. MockaneHKO B.B. 3nekTpuuyeckue MalUMHbI W MPUBOAbl: YYeOHUK A1
CTYAEHTOB cpefHero npoeccrmoHansHoro obpasoBaHust /MockaneHko B.B., KaumaH
M.M. - Mocksa: Akagemus, 2023. - 367 . dneKTpoHHas 6ubnmoteka PI'b

9. MockaneHko B.B. 3nektpuueckuii npueog | bubnunoteka | Onek.py
URL:https://www.elec.ru/library/nauchnaya-i-tehnicheskaya-literatura/electricheskij-

privod/

10. Y4yebHuk URL.: http://srv0-5.mpei.ac.ru/EM/EM/EM _cont_0.htm

11. 3nekTpuyeckme  MalLMHbI |  Bubnuoteka |  Snek.py URL:
https://www.elec.ru/library/info/elektricheskie-mashiny/

12.  JneKTpuYecKuii npuBoL, KaumaH M.M. URL:

https://obuchalka.org/2014071978992/elektricheskii-privod-kacman-m-m.htmi
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http://www.iprbookshop.ru/67794.html
https://book.ru/book/939277
https://archive.org/details/2017_20221120/page/3/mode/2up
https://energeteek.ru/images/users_images/ntd/ntd_l
https://www.elec.ru/library/nauchnaya-i-tehnicheskaya-literatura/electricheskij-privod/
https://www.elec.ru/library/nauchnaya-i-tehnicheskaya-literatura/electricheskij-privod/
http://srv0-5.mpei.ac.ru/EM/EM/EM_cont_0.htm
https://www.elec.ru/library/info/elektricheskie-mashiny/
https://obuchalka.org/2014071978992/elektricheskii-privod-kacman-m-m.html

4. KOHTPOMb U
ANCUMMANHbI

Pe3y/bTaTbl 06y4eHms

3HaHuA:
- (h13mnYecKme 3aKOHbI, nexallme
B OCHOBE paboTbl 3MIEKTPUYECKNX
MaLLVH;
- MOHATUE, Knaccuukaumns u
NPUHUMN  AENCTBUSA  3NIEKTPUYECKUX
MaLLWH, UX POJib N Ha3HaYeHVE;
- TpaHCchopMaTopbl: YCTPOMCTBO,
MPUHLMN [encCTBuMS, pabounii
npouecc, notepu u  KOIDPUUMEHT
MoNesHoOro [JencTens, napaanesbHas
paboTta TpaHchopmaTopos,
crneynasibHble TpaHc(opMaTopsl;
MallVHbl  NOCTOSIHHOTO  TOKa:
Knaccugmkawms, YCTPOWCTBO,
NPUHLMN AeNCTBUSA, KOHCTPYKTUBHbIE
NCNOSHEHMS;
- reHepaTop MOCTOSHHOIO TOKa,
Aauraten MOCTOSHHOIO TOKa:
OCHOBHble XapaKTepuUCTUKM,
aKcnnyaTaunoHHbIe TpeboBaHws,
NepcrneKT1BbI PasBUTUS;
- MalWHbl  MOCTOAHHOrO  TOKa
CMeynaIbHOro NPUMEHEHNS;
- MalUVHbl MEPEMEHHOr0 TOKa:
Knaccumkaums, YCTPOWCTBO,
NPUHLMN AENCTBUA, PeXXUMbI paboTbl,
pabounii  NpPoOLEeCcC CUHXPOHHBIX U
ACUHXPOHHbIX MalLLIWH,
KOHCTPYKTVBHbIE UCMONHEHNS,

- MallVHbl  NepemMeHHOro TOoKa
CMeLnanbHOro HasHaueHns

- Knaccumkaums
3/1EKTPONPUBOAOB; CTPYKTYypHas
CXema 3/1eKTpOonprBoAa;

- (hm3nyeckme  npoueccol B

9NEeKTPONPUBOAAX €  MaluMHaMu
MOCTOSHHOTO TOKA, aCMHXPOHHLIMMX K
CMHXPOHHBIMW MalLIVHaMW;

MPUHUMNbI  YNpaBneHus B
3NEKTPONPUBOLE;
- 3N1EMEHTbI CXeMbI YNPaB/eHNS;
- OCHOBbI aBTOMATW3POBAHHOTO
3M1EKTPONPUBOAR;

- npuHUMNbLI  aBTOMaTU4YeCKOro

OLEHKA PE3Y/IbTATOB OCBOEHWA YYEEBHOI

Kputepun oueHKN

B COOTBETCTBUM C YHVBEPCA/LHOM
LUKQ/IOA OLEHMBAHWA He HIDKe
70% npaBW/bHLIX OTBETOB

YCneLHOCTb OCBOEHMS 3HaHWI
COOTBETCTBYET BbIMO/IHEHNIO
CNnefyHoLLMX TPebGoBaHWI
obyvaroLmiica  cBOGOAHO
BrlaaeeT TEOPETUYECKMM
marepuasiom, 6e3  3aTpyaHeHu
M3naraeT ero M MCMonb3yeT Ha

NpaKTuke,
- 3HaeT 06opyAoBaHME
NpPaBUIbHO BbIMNO/HSET

TEXHOMOrMYeCKMe ornepaLmmn

BrlaaeeT npriemMamm
CaMOKOHTPO/A

cobnogaet npasina
6e3onacHoCTU
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MeToabl OLIEHKU

TecTvpoBaHue, (hpOHTa/bHbIN
OMpOC, peLLeHne CUTYaLIMOHHBIX
3a0a4

TeKyLLmin KOHTPO/Tb B (hopme
3aLLMTBI MPaKTUYECKMX W1
NabopaTopHbIX paboT



yNpaB/ieHNs 3MEKTPONPUBOAAMN;

- TUNOBbIE  CXEMbl W Y3/bl
Pa3OMKHYTbIX W 3aMKHYTbIX CUCTEM
aBTOMaTUYECKOro ynpas/eHus
3NEKTPONPUBOAAMM;

- npeobpasoBaTe/ibHbIe
yCTpolicTBa

YmeHus:

- NCMbITbIBAaTb, aH/IN3MPOBATb U
onpeaensaTb  3/1EKTPOIHepreTUYecKue

napameTpbl  TpaHc(hopmaTopoB U
3NEKTPUYECKNX MaLLVH;

— NpPoOBOANTb aHanm3
HencnpaBHOCTEN
3NeKTPo06oPY/A0BaAHNS;

YynTaTb 3NEKTPUYECKME CXEMbI
cucTeM ynpaBeHuns
NCNONHUTENbHBIMW MaLLMHAMM;

cobnogatb  npaBuna  TEXHWKU
6e30MacHoOCTL npu BbINOMHEHNM

NabopaTopHbIX PaboT.

B COOTBETCTBUM C YHVBEPCATIbHOW
LUKQ/IOA OLEHMBAHWS HEe HIDKe
70% npaBU/bHbLIX OTBETOB

YCNEeLHOCTb OCBOEHWS YMEHUIA 1
YMEHWIN COOTBETCTBYET
BbINO/THEHMIO CIEAYHOLLX
TpeboBaHWIA:

- 06yyatoLLMIACS YMEET rOTOBUTL
060pyaoBaHMe K pabote

- BbINO/HSATH /TAO0PaTOPHbIE U
NpaKTUyeckme paboTbl B
COOTBETCTBUM C METOAMHECKMMM
YKa3aHNAMA K HIAM

- NpaBWbHO OPraHM30BbIBATbL
CBOe pabouee MEeCTO U
NOALAEPKVBATH €ro B NMopsiake Ha
MPOTSHKEHWN  BbIMNO/THAEMOVA
NabopaTopHO PaboTl

- CO6NKOAET npasnia
6e3onacHoCTK

- YMeeT CaMOCTOSTENbHO
MO/b30BATLCA CMPaBOYHOIA
nTepaTypoi

16

OueHka pe3ynbTaToB
BbIMO/IHEHUSA 7 3aLLMTHI
NabopaTopHbIX M MPaKTUYECKUX
pabor.

OueHKa pesy/bTatoB  YCTHbIX
OTBETOB W MUCbMEHHbIX pPaboT
M0 3TasIOHY 1 06pasLly.



