MHUHUCTEPCTBO CEJbCKOI'O XO3SHCTBA POCCHICKOM
OEJEPAIINHA
OENEPAJIBHOE I'OCYJAPCTBEHHOE BIO/KETHOE
OBPA30BATEJIbHOE YUYPEX/IEHWE
BBICIHIEI'O OBPA3OBAHUA

«Ka3zanckuii rocyapcTBeHHBIH arpapHbiii yHUBepCHTET»
(®I'GOY BO Ka3aHcknii I'AY)

WHCTHTYT MeXaHW3allMK 1 TEXHHYECKOro CEPBHCA
Kadenpa mamus 1 o6opynoBanus B arpodusHece

VTBEPXIIAIO
[IpopexTop — mo yuebHO-
THTATENEHOR paboTe 1

B
e

Hr A.B. Ivutpues
0%19» mas 2022 .

®OHJ] OIIEHOYHBIXYCPE]

JUISI TPOBEJEHMSI TIPOMEKYTOYHOM ATREC
IO JTUCHOUILINHE ===

«3JIEKTPO3AIIIATA ABTOMATHYECKHX JIMHUI»

(OnuenovnbIe cpecTBA H METOAUIECKHE MATEPUAJIbI)

IMPHIIOKECHHE K pa6oqel>’1 nporpaMMe THCIUIITTHHEI

HampasiieHue moaroToBKu
35.03.06 ArponnskeHepus

HanpagiieHROCTS (IpOQHIE) HOATOTOBKE
ABTOMATHIALKHA H ])OGDTPBHHHH TEXHNONIOTHICCKHX NIPOMeCccon

®opma obyueHHSA
ouHasi

Kazans — 2022



CocTaBHTENb: JOIICHT, K.T.H

JIOMmKHOCTE, Y4eHas CTENeHb, Y4EHOE 3BaHHE

Jlymuos Makcum AnleKcaHIpOBHY

®.H.0.

Onenounele cpencrsa 06Cy>K/IEHEI U 0X0OPEHB! Ha 3aceaniy Kadepbl MaIiH B 000py/I0BaHHUS B
arpobusuece «25» anpens 2022 rona (mpotokos Ne 11)

33.B€,EEYIOII[Hf;I I(a(be;[poﬁ:
K.T.H., JIOIICHT XaJ'IHYJ'IJ'II/IH ﬂaMH[! TB.I‘I/IQOBH‘-I
JIO/DKHOCTB, Y4eHas CTENeHb, YIEHOE 3BaHHE [MToanuce D.H.0.

Paccmotpena i omobpeHa Ha 3acelaHiH METOJHIECKON KOMUCCHH MHCTHTYTa MEXAHU3AIHY 1
TEXHUYECKOTo cepBuca «28» ampens 2022 roga (mpotoxon Ne 8)

HPCIICG,ZI&TGJIB METO/IMYECKOH KOMHUCCHH:
JOIEHT, K.T.H. 3HHHB.TVJ'IJIHHa Ancy Haunesna

JOTKHOCTE, Y4eHad CTENEHb, YUCHOE 3BaHHE C / e ©.H.0.
/

CornacoBaHo:
JupekTop Mensenes Bnapumup Muxaitnopug
®HO.

ITporokon Yuenoro cosera UM u TC Ne 9 ot «11» mas 2022 rozma




1 IEPEYEHb KOMIETEHIIUN C YKASAHUEM 3TAIIOB UX
®OPMUPOBAHMS B IIPOLIECCE OCBOEHHUS OFPA3OBATEJIBHOM
ITPOI'PAMMBbI

B pesynerate ocBoenusi OIIOIl GakamaBpuara

110 HAIIPaBJICHUIO TIOATOTOBKH

35.03.06 ArpounkeHepusi, OOyYarOIIMICS JOHKCH OBJIAACTh CICAYIOUIUMU PE3YJIbTaTaMH
06yquI/m 10 AUCHUITIIMHE «9.IICKTpO3aH_II/ITa aBTOMATHYECKUX JIUHHUN:

Tabmuma 1.1 — TpeboBanus K pe3yabTaTaM OCBOCHUS TUCIUTUIHHBI

Kon
WHJIMKaTOpa
JOCTUXKXCHUSA

KOMITCTCHITUU

NHnukatop J0CTHXKEHUS
KOMIIETCHIINU

[lepeueHp MIaHUPYEMBIX PE3YIbTATOB 00YUECHHUS
10 TUCLMILINHE

IIK-3. CnocobOeH OCyHmIECTBISITh MOHTAX,

HaJIaJIKy, OKCIUTyaTalluio SHEPTCTUYCCKOTO

060py,710BaHI/I$I, MalllH 1 YCTaHOBOK B CENbCKOXO03SHCTBEHHOM IMPONU3BOJACTBE

I1K-3.2

Ocy1iecTBisieT HAJIAAKy U
IKCILTyaTaIUI0
SHEPreTUIECKOTrO u
IIEKTPOTEXHUICCKOTO
0o0opy/oBaHus, MalluH U
YCTaHOBOK B
CEJIbCKOXO03S1ICTBEHHOM
IIPOU3BO/ICTRBE.

3nameo:
CIIOCOOBI HaJlagKH, IKCIUTyaTaI[uu u
ANEKTPO3AITUTHI aBTOMATHYECKAX JINHHUH,

SHEPreTHUECKOro 000pYAOBaHUS, YCTAHOBOK B
CEJIbCKOXO035IICTBEHHOM ITPOM3BOJICTBE

Ymemn:

OCYUIECTBJIATh  HAIAJKY, OKCIUIyaTallUl0 W
AIEKTPO3AIIUTY aBTOMATHYECKHUX JIMHHH,
HHEPreTHYECKOro 000PYJOBaHUS, YCTAHOBOK B
CEJIbCKOXO035ICTBEHHOM MTPOU3BOJICTBE

Bnaoemuw:

HaBBIKAMH OCYIIECTBIISTh HajlaJKy,
JKCILTyaTalUIo u 3JIEKTPO3ALIUTY
ABTOMATUYECKUX  JIMHUM,  OHEPreTHYeCKOro
obopyoBaHus, YCTaHOBOK B

CEIIbCKOX03SMCTBCHHOM IMPON3BOJACTBE
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OmnwncaHue mKaiabl OLICHUBaHUA

1. OueHka «HEYIOBIETBOPUTEIBHO» CTABUTCS CTYIEHTY, HE OBJIAJEBIIEMY HU OJHHUM M3
3JIEMEHTOB KOMIIETEHIIMM, T.€. OOHapy)KMBIIEMY CYIIECTBEHHBbIE IpOOEIbl B 3HAHHUU
OCHOBHOT'O IIPOIrPaMMHOI0 MaTepuaja 10 IUCLUUIUIMHE, JOIyCTUBUIEMY NPHUHIUINAJIBHBIE
OLIMOKH MPH MPUMEHEHUH TEOPETUUYECKUX 3HAHUM, KOTOPBIE HE MMO3BOJISIOT €MY HPOIOJIKHUTh
oOydeHre WK MPUCTYIUTh K IPAKTHUECKOH JeITeIbHOCTH 0€3 JOMOTHUTEIbHON MOArOTOBKU
10 JAaHHOW JUCLMIUIMHE.

2. OleHKa «yAOBIETBOPUTEIBHO» CTABUTCA CTYACHTY, OBJIAQJCBIIEMY 3JIE€MEHTaMU
KOMIIETEHIINH «3HaTh», T.€. IPOSBUBIIEMY 3HAHHMS OCHOBHOI'O MPOrPaMMHOI0 MaTepuasia Io
JTUCIUTIIINHE B 00BEMe, HEOOXOAMMOM JUIsl TOCIENYIOMEro OOy4YeHHs W TPEACTOsIIEH
IIPAKTUYECKON JAESITEIbHOCTH, 3HAKOMOMY C OCHOBHOM DPEKOMEHJOBAHHOM JIMTEpaTypoH,
JOTYCTUBIIEMY HETOYHOCTM B OTBETE Ha »JK3aMeHe, HO B OCHOBHOM 00JafarolieMy
HEOOXOJMMBIMU 3HAaHUSIMHM JJII UX YCTpaHEHHUsS TMPH KOPPEKTHPOBKE CO CTOPOHBI
JK3aMeHarTopa.

3. OueHka «XOpOIIO» CTaBUTCA CTYAEHTY, OBJIAJEBIIEMY 3JIEMEHTAMHM KOMIIETEHLIUU
«3HaTh» M «yMETb», NPOSBUBILIEMY I[IOJIHOE 3HAHUE MPOTrPaMMHOIO MaTepuana Io
JUCLUIUIMHE, OCBOUBIIEMY OCHOBHYIO PEKOMEHIOBAaHHYIO JMTEPaTypy, OOHApY>KUBIIEMY
CTaOWUJIBbHBIM XapakTep 3HAHUW W YMEHUH U CIHOCOOHOMY K HUX CaMOCTOSATEIbHOMY
OPUMEHEHHI0O M OOHOBJIIEHHIO B XOJ€ TOCIEAYIOUero OoO0y4eHHs U IMPaKTHYECKOU
JeSITENIbHOCTH.

4. OueHka «OTIIMYHO» CTABUTCS CTYIEHTY, OBJAJICBIIEMY 3JEMEHTAMH KOMIIETECHIMH
«3HaThy», «YMETb» U «BIAJECTbY», IPOSBUBIIEMY BCECTOPOHHHUE U TIyOOKHME 3HAHUS
IIPOrPaMMHOI0 MaTepuaja Mo IUCLUUIUIMHE, OCBOMBLIEMY OCHOBHYIO M JIOIIOJHUTEIIBHYIO
aUTepaTypy, OOHApYXKHUBIIEMY TBOPYECKHE CIIOCOOHOCTH B IOHMMAHUU, H3JIOKEHUH U
IIPAKTUYECKOM UCIOJIb30BaHUHU YCBOCHHBIX 3HAHUM.

5. OueHka «3a4T€HO» COOTBETCTBYET KPHUTEPHUSAM OLICHOK OT «OTJINYHO» 10
«YZOBJIETBOPUTEIBLHOY.

6. OnieHKa «He 3a4TEHO» COOTBETCTBYET KPUTEPHUIO OLIEHKH «HEYJOBIETBOPUTEIBHOY.

3 TUITIOBBIE KOHTPOJIBHBIE 3ATAHUA UJIM UTHBIE MATEPUAJIBI,
HEOBXOJIUMBIE JJIsI ONEHKHN 3HAHWUI, YMEHUI, HABBIKOB U (M1JIN)
OIIBITA AEATEJBHOCTH, XAPAKTEPU3YIOIIIUX 3TAIIBI @OPMHUPOBAHUA
KOMITETEHIIAM B ITPOIIECCE OCBOEHMS OBPA3OBATEJIBHOM
ITPOI'PAMMBbI

Taﬁ.lmua 3.1 — TunoBble KOHTPOJIbHBIEC 3aJaHUSI COOTHECCHHBIC C HHAUKATOPaAaMH
JOCTHKCHUSA KOMIIeTEeHIIUi

NeNe 3apanuii (BompocoB, OMJIETOB, TECTOB
U 1P.) IS OLIEHKHU Pe3y1bTaTOB 00y4eHH s
10 COOTHECEHHOMY MHIUKATOPY
AOCTHKEHHUS] KOMIIETeHIIH U

NHaukaTop 10CTHKEHHsI KOMIIETeHIHU

TIK-3.2
Oc CCTBIIACT HaJ1aaK u JKCILTyaTalluro 9]

ym Y yaratt Bomnpocsr k 3adety B TecToBoii (opme: 1-98
OHEPIreTUYCCKOTO u QJICKTPOTEXHUYICCKOT'O K o 1 60
o0opyaoBaHus, MalluH u YCTaHOBOK B OMILTICKT 3a/laHuH JULY 3a4CTa. 1-

CEIIbCKOXO03SIHCTBEHHOM IMPpOU3BOACTBEC.




Bomnpocsl k 3a4ety B TecToBOi ¢opme

1. Brixirodareny Harpy30K MpeaHa3HaYeHbl TS

I KOMMyTalMi HOMMHAJIBHBIX TOKOB
[0 orxmouenus Tokos K3
[J xoMMyTal{K TOKOB BO BCEX PEKUMAX

2. PazpeIuHUTENH TIPETHAZHAYCHBI JJTST

CO3JIaHMSI BUIMMOTO Pa3pbiBa MPH PEMOHTE 3JIEKTPOOOOPYI0BAHUSI
KOMMYTAITUH JTFOOBIX TOKOB

ABTOMATHYECKOTI'O OTKJIFOUEHHSI TOKOB

NEPEBOA ¢ OJJHON MapajieIbHON BETBU HA IPYTYIO

. P a3bCAMHUTCIIN BLI6I/IpaIOT oo

HOMHHAJIBHBIM IIapameTpam
Harpy3Ke BTOPUYHBIX Iernei
3JIEKTPOJMHAMUYECKON U TEPMUUYECKOU CTOMKOCTH
(] xapaKkTepHCTHKE TOKOOTPAHUUEHHSI

ROK* ROOR

4. amepuTtenbHbie TpaHCHOPMATOPhI TOKA MPEIHA3HAYCHBI JIJIS

(] u3MepeHust MEPBUYHBIX TOKOB

(] u3MepeHust BTOPHYHBIX TOKOB

M npeoOpa3oBaHMs EPBUYHBIX TOKOB B CTAHIAPTHBIE BTOPUYHEIE

5. U3meputenbHble TpaHC)OPMATOPHI TOKA BEIOUPAIOT

M0 HOMHHAJILHBIM TTapaMeTpaM

10 KOMMYTAIIMOHHOH CIIOCOOHOCTH

M0 TEPMHUYECKON U DIIEKTPOAUHAMUYECKON CTOMKOCTH
M0 XapaKTEePUCTUKE TOKOOTpaHHYEHUS

0 Harpy3Ke BTOPUYHBIX IIeTIel

RNORNOX

6. TpeOoBaHus, MPEABSABISECMBIC K CXEMaM 3JICKTPO3aIHUThI

V] HaIeKHOCTH

L] ¢yHKIMOHATBHOCTH
M SKOHOMHYHOCTH

M rubxocTh

] pannoHanbHOCTH

7. BBIOOD CXeM DIIEKTPO3aIUThI 3aBUCHT OT
M kareropuu morpeduTenei

M pacueTHON MOIIHOCTH

M ynaneHHOCTH OT MCTOYHUKA IIMTAHHS

0 kommdecTBa MOACTAHIUI

[J 1036l BETPOB

8. HpI/IHI_II/IHBI MOCTPOCHUSA CXEM DJICKTPO3alIUThI

OTKa3 OT XOJIOJJHOTO pe3epBa
pasnenbHas paboTa JIMHUN U TPaHC(HOPMATOPOB
1EJIeCO00Pa3HOCTh

Ha/IeKHOCTh

rIy0OKOEe CEKIHOHUPOBAHHE

ROOREX

9. XonoHBIN pe3epB He MPUMEHSETCS

] ¢ uenbro 9KOHOMHHU

[J ¢ menbio ya1o0cTBa SKCIUTyaTaluu

[ mcpaBHOCTH AIEKTPOOOOPYIOBAHKS CAMOKOHTPOIMPYETCS
(] 1o ycIoBUSM HAIECKHOCTH

10. PaznenpHast paboTa TMHUAN U TpaHCPOPMATOPOB MPHHUMAETCS



M ¢ 1enbio yBeNIMYeHus: CONPOTUBIEHNS W, YMEHbIIEHUS TOKOB K3
[J 9KOHOMHH BIIEKTPOOOOPYIOBAHHS
] yMmeHBIIEHMs TOTEPD

11. OGecnieueHne HaISKHOCTH JICKTPOCHAOKEHUS B 3aBUCMMOCTH OT KaTETOPUH MPUMEHEHUE
|Z’ JABYX UCTOYHUKOB IMUTAHUA

L] TpexTpaHCHOPMATOPHBIX MOICTAHIINIT

M naByxTpaHc()OpPMATOPHBIX MOACTAHIIAIMA

(] gersipexTpaHcHOpPMATOPHBIX MOICTAHIUI

12. K I kareropuu no creneHu 0ecrnepeOOHHOCTH IEKTPOCHAOKEHNSI OTHOCSTCS IIEKTPOIPHEMHHUKH

(] mepepbIB B 3JIEKTPOCHAOKEHHUH, KOTOPOE BIICUET 32 COO0M 00s13aTEIbHOE OTKIFOUCHHE
o0opymoBaHue

M OmacHOCTB ISt KM3HH JIFOAEH

[] KOpOTKHE 3aMBIKaHHSI

13. TlepepbIB B 2JIEKTPOCHAOKEHHH JIJIsl | KaTeropuu JIomycKaeTcsi Ha Bpemst

BKJIIOUEHHSI pe3epBa CUIaMHU JISKYypHOTO IepcoHaa
ABTOMATHYECKOTO BKITFOUCHUS pPe3epBa
BBINIOJIHEHUS ONIEPaLUi JUCTIETYEPOM

Bunsl Harpys3ox

aKTUBHAs
CMeEIIaHHas
€MKOCTHas
peaKkTUBHAas

ROOR R ORO

~

5. OCHOBHBIE COCTaBIIAIOIIKE MTOJHON PacuyeTHON MOITHOCTHU

CWJIOBAs Harpyska

WHMBHyalIbHAs Harpy3Ka

MOTEPH MOIIHOCTH B IPUEMHHUKAX AJIEKTPUIECKON SHEPTUU
MOTEPU MOIIHOCTH B TpaHC(OpMATOPax

OCBETHTENbHAs Harpy3Ka

RROON

16. HpI/I OMpeaACICHUN pacquHoi/'I MOITHOCTH MOTEPU B JICMCHTAX CXEMbI YYUTBIBAIOTCA

] B nuHUSAX

[J B KOMMYTaIlMOHHBIX araparax
M B tpancdopmaropax

(] B 2JIEKTPOBUTATEIAX

17. AxTuBHAas COCTAaBJIAOIIAA HAI'PY3KHU (P p ) OIIPCACIIACTCA

O Py =Fy K,
O Py =Pep - Kor
M P, =Py - K
O P, =0-1g¢

18. TlepepbIB 21EKTPOCHAOKEHUS IS DIICKTPOIIPHEMHHUKOB | KaTETOPHH COCTABIISIET BPEMSI. ...
Ilpasunvrvle sapuanmovl omeema: aBTOMaTHUECKOTr0 BOCCTAHOBJIEHUS MTUTAHUS;

19. llepepbIB dNeKTPOCHAOKEHHUS TSI TIOTpeOUTENel 3 KaTerOPUH COCTABIISET. ..
Ilpasunvnvie eapuanmor omeema: 1 CyTKH,

20. HanpsixeHue OUTaHUs NPEIIPUSITHI Majloil MOUTHOCTH. ....KB

Ipasunvuvie éapuarnmol omeema: 6 u 10;

21. HampsxeHue pacnpeaeauTeIbHbIX CeTel BHYTPH OPEANPHUITHSL. . ... KB

Ilpasunvrvie sapuanmor omeema: 6 u 10;



22. Be1Oop HaInpsHKEHHUS MUTAIONINX U PACIIPEACIUTEIbHBIX CeTeH 3aBUCUT
OT MOIIHOCTH, MOTPEOIIIEMOH MPePUATHEM

CXEMBbI IEKTPOCHAOKESHUS IPEATIPUATHSL

YIAJICHHOCTH MPEINPHATHSI OT NCTOYHHKA TUTAHUS

HaNpPsDKEHUS] ICTOYHUKA MATaHUS

KaTeropuu rmorpedurenen

KOJINYECTBA U CTIUHUYHON MOIITHOCTH DJICKTPOIIPHEMHHUKOB

. [luTanue KPyMnHBIX U 0CO00 KPYIHBIX IPEANPUATHI BBIIOIHIIOT HAIIPSHKEHUEM
110 xB
220 xB
6 kB
330 kB
500 xB
35 kB

OO01ecucTeMHBIE MTOKa3aTeNId Ka4eCTBA AIIEKTPOIHEPTHH

ROODROOQ OROORO

YPOBEHb YaCTOTHI

CUMMeTpUs TpeX(azHOTO HAMIPSIKCHHS
YPOBEHb HAIPSKEHUS
CHUHYCOU/IAIbHOCTb HAIPSKCHUS

RORO Y

25. Pacuer Harpy3ok mpou3BOJNUTCS

L] mocne coCTaBIICHUSI CXEM NIEKTPOCHAOKEHUS

[] Ha 3aKII0YNTETHHON CTaIUH POSKTHPOBAHUS

] Ha HauaIbHOM CTAaJUK POEKTUPOBAHUS

26. OcHOBHBIE UCTOYHHUKH AJICKTPOCHAOKEHHS POMBILUICHHBIX TPEANPHUITUHN SBISIOTCA. . ...CUCTEMBI
Ipasunvhnvle eapuanmosl omeema: paiOHHbIE U YHEPIeTUUECKHE; pallOHHBIE, JHEPTeTUUECKHE;

27. KoJIn4ecTBO MCTOUHMKOB IIMTAHUS TIOTPEOUTEIICH MepBOii Kareropuu (He MeHee). . ...
IIpasunvhvie sapuanmuvl omeema: 2; NBYyX;

28. KonnyecTBO MCTOYHHUKOB MTUTAHUS TIPOMBIIITIEHHOTO TIPEIPUATHS 3aBUCUT OT
[l ymaneHHOCTH JaHHOTO MPEANIPUSATHS OT IHEPTOCHCTEMBI

[] ycTaHOBJIEHHOI MOIIHOCTH TAHHOTO MPETPUATHS

MV kareropuu noTpeOUTENIEH U IPUEMHHKOB

29. KonnyecTBO NCTOYHUKOB MUTAHUSI TOTPEOUTENIeH BTOPOH U TPEThel KaTeropuii

] Tonbko oxuH U He OoJiee
(] me mMeHee ABYX
M omuH, nBa 1 Gonee

30. Hane:xHOCTD DJIEKTPOCHAOKECHHSI TOTpeOUTENeH 00eCeYnBaIOT JBE CUCTEMBI IITUH C OHOM
paboueil HeCEeKIIMOHNPOBAHHOW HA UCTOYHUKE TTUTAHUS

L] 1-oif kaTeropuu
[J 2-oit kaTeropuu
M 3-eil kareropuu

31. dakTop HAAECKHOCTH YUUTBIBACTCS pacyéToM yiiepda oT

M mepepbIBOB 3IE€KTPOCHAOKEHUSI
[ HekaueCTBEHHOI IEKTPOIHEPTHU
L] HepalMOHAIBHBIX TIOTEPh JICKTPOIHEPTUH

32. Tlo HaEEeKHOCTHU HIEKTPOCHAOKEHNUS STCKTPOITPUEMHHUKH JCTIATCS Ha

M 3 kateropun
L] 2 xareropuu
[ 4 xareropun

33. Ocobas rpymmna 3J1eKTPONPUEMHUKOB 10 HaJISKHOCTH DJICKTPOCHAOKEHUS BBIJICIIICTCS U3



M 1 kareropun
(1 2 kareropuu
1 3 kareropuu

34. Crynenb cxeMbl ekTpocHatkenus cetr Ha 0,4 kB ot TII 10 oTAenbHBIX HU3KOBOJIBTHBIX
IMPUEMHUKOB

1

2

M 3

35. KaTeropI/m SJICKTPONPHUECMHHUKOB 110 HAACIKHOCTH 3J'IeKTpOCHa6)KCHI/IH

2
3
4
5
B

“w

6.
M Bpems BxioueHus ABP
L] 15 munyT

L] 30 munyT
[ 14ac

37. KomyecTBO HE3aBUCUMBIX HCTOYHHUKOB ITUTAHUS JJI SJICKTPOIIPUCMHUKOB 1 KaTeropum...

pems mepephIiBa IEKTPOCHa0KeHHs ToTpeduTeelt 1 kateropun

Ilpasunvruvie sapuanmel omgema: 2; Ba;

38. KonnyecTBo HE3aBUCUMBIX HCTOYHUKOB MUTAHUS JIJIs1 0COOOM IPyIIIBI 3JICKTPOIIPUEMHHKOB |
KaTErOpHH. ..

Ilpasunvruvle eapuanmosl omeema: 3; Tpu;

39. KosnnyecTBO HE3aBUCUMBIX MCTOYHUKOB MUTAHUS JUISI AJIEKTPOTIPUEMHHUKOB 2 KaTETOPHH. ..
IIpasunvhuie sapuanmul omeema: 2; 1Ba;

40. Bpewms niepepbiBa 3J€KTPOCHA0KEHUS IOTPeOUTENIeH 2 KaTeropuu. ...

BpeMsl BKJITFOUEHHS PE3EPBHOTO MUTAHMS JIEHCTBUSIMHA JEKYPHOTO IepCcoHalIa
3 yaca

6 yacoB

12 gacos

Pon Toka snextpuueckux ceren
MepEMEHHBIN

ITOCTOSTHHBIN

CMEIIaHHBIN

VMITYJIbCHBIN

OORR A OOOR

R

2. VlcrionHeHne MpUEeMHUKOB 3JIEKTPOIHEPT U

00BIYHOE

3alUILIECHHOS

C OTKPBITON CUCTEMOM OXJIAXKICHUS
C 3aMKHYTOM CUCTEMOU OXJIAXKACHUS
JIETHEE

3UMHHE

. QHCKTpH‘IeCKI/IC CCTHU PA3ACIIAOTCA Ha

pacrpeneuTebHbIC
MTUTAIOIITHE
CUTEMOOOpa3yroIue
Ka4eCTBEHHBIC
MEXKIyHApOIHbIE

OORRF & DOORRRAE



44. CoOTBETCTBUE MEXIY YPOBHEM HOMUHAJIBHOT'O HAMPSXKEHUS U €r0 HA3BAHUEM

mo 1 kB HU3KOTO

BoeImie 1 10 35 kB CpeIaHero
110-220 kB BBICOKOT'O
330-750 kB CBEPXBBICOKOT'O
Berie 1000 kB YIABTPaBbICOKOTO

O4YC€Hb HU3KOI'O

45. YpoBeHb 0OJBIION MOIIHOCTH TPHEMHHKOB 3JIEKTPOIHEPTHH

M cBbiie 75 MBT

L] cBbime 50 MBT

L] ceime 35 MBT

L] cBbime 25 MBT

46. Cxembl IeKTPOCHA0KEHUS IPOMBIIUIEHHBIX MPEIIPUSTHN TTOAPa3ACISIOTCS Ha. . ...
Ipasunvnvle apuanmovl omeema: BHELUIHUE U BHYTPEHHHE; BHEILIHIE, BHYTPEHHUE;

47. OCHOBHBIEC HCTOYHHUKH HJICKTPOCHAOKEHN S TPOMBILIICHHBIX IPEAIPUATHH SBISIOTCS. . ...CACTEMBI
Ilpasunvrvle 6apuanmuvl omeema: paioOHHBIE U YPHEPTreTUUECKHE; PaliOHHBIE, SHEPTEeTHYECKHE;
48. KonnyecTBO HCTOYHUKOB MUTAHUS TOTPEOUTENICH TIEPBOM KaTeropuu (He MeHee). . ...
Ilpasunvruvie sapuanmosl omeema: 2; NByX;

49. KonnyecTBO HCTOYHUKOB MUTAHUSI TPOMBIIIIJICHHOT'O TIPENIPUSTHSI 3aBUCUT OT

L] ymaneHHOCTH JaHHOTO MPEANPUSATHS OT IHEPTOCHCTEMBI

[l ycTaHOBIIEHHOW MOIIHOCTHU JTAHHOTO MPEIPUATHS

M kareropuu moTpeOUTENCH U IPHEMHHKOB

50. KonnyecTBO HCTOUHUKOB MUTAHHSI OTPEOUTEICH BTOPOH U TPEThEl KaTeropuii

L] Tompko oauH u He OoJee

L] He MeHee ABYX

M onwun, 1Ba u Gonee

51. Hane>kHOCTB AJIEKTPOCHAOKEHHS TOTpeOUTEesIei 00eCIeYnBAIOT ABE CUCTEMBI IITMH C OHOM
paboueil HeCEeKIMOHNPOBAHHOW Ha HCTOYHUKE MUTAHUS

L] 1-oif kaTeropuu

L] 2-oif kaTeropuu

M 3-eii kKareropuu

52. HanpspkeHue NUTAIOIINUX CETe NpeAnpusTUs 3aBUCUT OT

[] ymaneHHOCTH MPEANPUATHS OT UCTOYHUKA TUTAHUS

L] teppuTopHu MpeapHATASL

[ ycTaHOBIIEHHON MOIIHOCTH HPEANPUSITHSI

M ynaneHHOCTH OT MCTOYHHMKA TUTAHKS PEANPHUITHS U €10 MOIIHOCTH

53. Cxempl nutanus ¢ ofHUM NpueMHBIM yHKTOM (L[PIT) anexTposneprun npuMeHsoTCs pu
[J Hajnu4uu crienuaabHBIX TpeOOBaHUil K OecriepeOOWHOCTH MuTanust (MoTpeduTeNnei 0coboi
KaTeropun)

[ OTHOCHTEIHLHO KOMIIAKTHOM PACIIOJIOKEHUH HATPY30K M OTCYTCTBHUHU CIEIUATBHBIX TPEOOBAHMIA K
OecriepeboitHOCTH UTaHMs (TOTpeduTenel 0co00it KaTeropum)

[ namuuuu ABYX WK 00Jiee OTHOCHTEIBHO MOIIHBIX H 000COOICHHBIX IPYIII MOTpeOuTeNei
54. Cxemsl ¢ AByMs 11 ©oJiee TPUEMHBIMH ITyHKTAMH AJIEKTPOIHEPIHH IPUMEHSIOTCS TIPH

L] oTcyTcTBHM ClielMAIbHBIX TPEOOBAHUI K OeCTiepeOOHOCTH THUTaHUS

M Hanmuuu crienuanbHBIX TPeOOBaHMUIA K OecriepeOONHOCTH UTAHUS

[] OTHOCHTETHHO KOMIIAKTHOM PacIOJIOKEHHU HATPY30K

55. Cxemsl ¢ AByMsI 1 ©oJiee MPUEMHBIMH ITyHKTAMH AJIEKTPOIHEPIHH IPUMEHSIOTCS TIPH

M mnpeobiagaHuu Harpy30K 1-0if Kareropuu

[J oTcyTcTBHH CliCIHATBHBIX TPeOOBaHUH K OeciepeOOMHOCTH TUTaHUS

[] OTHOCHTETHHO KOMIITAKTHOM PacIOI0KEHHU HATPY30K

56. Cxempbl ¢ aByms 1 ©oJiee TPUEMHBIMH ITyHKTAaMH JIEKTPO3HEPIUH IPUMEHSIOTCS TIPH

V] Hamuuuu Ha OOBEKTE JBYX MM 0OJIC€ OTHOCHTEIBHO MOIIHBIX K 000COOICHHBIX TPYIIIT
norpedurenei
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L] oTcyrcTBHM clienMalibHBIX TPeOOBaHUI K OeCTIepeOOHOCTH THTaHUS

[] oTHOCHTETBHO KOMIIAKTHOM PACIIOJIOKEHUH HATPY30K

57. Cxemsl ¢ AByMs 1 O0Jiee IPUEMHBIMH ITYHKTaMH JIEKTPO3HEPIUH IPUMEHSIOTCS IIPU

M pasBuTHH IPEANPUATHS TAAMH B TEX CIydasiX, KOr/a ISl IUTaHUsI HArPY30K BTOPOii ouepen
11e71ec000pasHo (110 MX TePPUTOPUATIBHOMY PA3MEICHUIO) COOPYKEHHUE JOMOIHUTEIFHOTO IPUEMHOTO
MyHKTA AJIEKTPOIHEPTUU

L] oTcyrcTBHM crienMalibHBIX TPeOOBaHUI K OecTiepeOOHOCTH THTaHUS

[] pa3OpocaHHBIX Harpy3kax ¥ OOJIBIINX TEPPUTOPHSIX

58. llpueMHBIMU TTYHKTAMU 3JI€KTPOIHEPTUN HA MPEANPHUITHSAX SBIAIOTCA. . ...

Ipasunvuvie éapuanmor omeema: 1IPII, T'PII;

59. Ha pacnpenenutenshbie myHKThI (PI1) mponsBoanTcs nprem 31eKTpO3HEPruy eCiin

M MCTOYHMKOM TUTAHUS SBJISAETCS YHEPreTUYECKAsE CUCTEMA, HANPSDKEHUE KOTOPOI COBIAIAET C
HaNpsHKEHUEM paclpeieTuTeIbHON CeTH

[] wcTOYHMKOM NMUTaHUS sBIsieTcs: ynaneHHas TOLl sHeprocucTeMsl

(] MOIIHOCTb MPEANPHSTHS BEJIUKA U paiOHHAS TOACTAHIIMS yaaleHa

60. CBsi3p Ha TCHEPATOPHOM HATIPSHKEHUN 3aBOJICKHX AJIEKTPOCTAHITHH ¢ SHEPTOCUCTEMOM
MIPUMEHSAETCS

M Ha HeGOMBIIMX 0OBEKTaX ¢ KOMITAKTHBIM Pa3MEIICHHEM HATPY30K M IIPU HEOOJBIION MOIIHOCTH,
MOJIy4aeMOU OT CUCTEMBI

L] mpu HaTM4YMM TTOBBILICHHBIX TPEOOBAHHUHN K HA/ISKHOCTU MTUTAHUS

L] mpu mocTaTouHO# pacnosaraeMoi MOIIHOCTH BHEIIHMX UCTOYHHKOB

61. CBs13b 3aBOACKUX AJIEKTPOCTAHIINH C SHEPTe€TUUECKUMHU CUCTEMaMH OCYIIECTBIISIETCS Yepe3
otnenbHble npuemubie myHKTHI (T, LIPTI, PIT) mpu

L] orcyrcTBHM crienMalbHBIX TpeOOBaHUH K OecTiepeOOMHOCTH TUTaHUS U TIPH HEOOIIBIION
MOLIHOCTH, TOJIy4YaeMOH OT CHCTEMBbI

[J HeOosbIInX 00BEKTaX ¢ KOMIIAKTHBIM Pa3MEIICHHEM HArpy30K

| HanuuYMM MOBBIMICHHBIX TPEOOBAHMIT K HAIE)KHOCTH IMUTAHKS U IIPU JOCTATOYHOMN PacIionaraeMoi
MOIIHOCTH BHELTHUX UCTOYHUKOB

62. CBs134 C CHCTEMOM OOBIYHO OCYIIIECTBIISICTCS HE MCHEE, YeM. . ... JINHUSIMHU

IIpasunvHule sapuanmul omeema: 2; IByMs;

63. Onpenenenue yucia U MPOMYCKHONW CIIOCOOHOCTH MUTAIOIIUX JIMHUM, YMCIIa K MOLIHOCTH
tpancpopmaropos (I'TIIT) Ha MPUEMHBIX MyHKTaX TPaHCPOPMATOPHBIX ITOJICTAHIIUI TPOUIBOTUTCS
M ¢ y4eToM mepcreKTUB pasBUTHS PEAPUITHS

[] 6e3 ydera ouepeTHOCTH ITycKa OTJCIbHBIX 00BEKTOB

[] 6e3 ydera obecrieueHusI MUTAHHsI OCHOBHBIX HArpy30K 2-0if KaTeropuu

64. Tlutanue 31eKTpOo3HEPTUeil MPeANPUATHIA ¢ Harpy3kamu 1-0if KaTeropuu U 2-0i KaTeropuu
OCYILECTBIISIETCS

O onHOM nuuuMen

M aBymst TMHUAMI

L] Tpems u Oosiee JIMHUAME

65. Tlutanne Harpy30K 2-0i KaTeropuu JOMYCKAaeTCs MPOU3BOIUThH BO3IYIITHON JTHHHUEH
anekTponepenay U = 6 kB u BbIle copeprkaninx

M onny nuHMIO

O nBe nuaUM

U Tpu nuHMK

66. ITuranue nmoTpedUTENCH MPEANPUITHS 110 OJTHOM JAByx1ienHOM JIDIT nonmyckaercs npu

[ oTCyTCTBHMY Ha MPEANPUSITHU OTPEOUTENIEH 0COOON KATEropun

[J wanu4uu nmotpedbutesneit 0coboi KaTeropuu

[J oTcyTcTBHM aBapUitHOTO HCTOYHUKA MTUTAHUS

67. I'iiyOoKuii BBOJI TPUMEHSETCS IS 3JICKTPOCHA0KECHUS

[J MesKux HeOOJBIIMX MO MOIHOCTH Pa30opOCAHHBIX [0 TEPPUTOPHH OOBEKTOB

[ cpeaHHX MO MOIIHOCTH HNPEINPUATHIL, IPU OTHOCHTEIBHO KOMIIAKTHOM PACIIONIOKEHUH HATPY30K
| KpyIHBIX 110 MOLIHOCTH MPEINPUSATHI ¢ KOHIIEHTPHPOBAHHBIMHU HArPY3KaMU

68. CxeMblI TITyOOKHX BBOJIOB BEITIOTHSIFOTCS
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CMEIIaHHBIMU
KOJIBLIEBBIMU
MarucTpajbHbIMU
9. CxeMbl TIIyOOKHX BBOJIOB MOTYT OBITH
CMELIaHHBIMU
KOJIBIICBBIMH
panuanbHBIMU
70. MaructpanbHble BO3AYLIHbIE TITYOOKHE BBOABI LIE€I€CO00Pa3HbI MPH
] HOpMalbHOMN OKpYIKAIOLIEN Cpesie
L] 3arps3HeHHOU OKpy’Karoulel cpe/e
CTECHEHHOH TepPUTOPHU
71. PajguanbHble KabenbHbIC TITyOOKHE BBOJIBI 1I€TIECO00pa3Hbl IIPU
HOPMaJIbHOM OKpY>Karolen cpesie
M 3arps3HEHHOI OKpYKAIOIIei cpejie
BO3MO’KHOCTH Pa3MeIeHHs Ha TePPUTOpHUN peanpusaTus noacranimii 110-220 kB
72. DnexTpocHaOXKeHUeE 110 cXeMaM IIyOOKHX BBOJIOB MCIIONIB3YETCS TS TUTAHUS TOTpeOuTesen
L] TosmpKO MEepBOi KaTErOpUH
U
]

NOOJINOO

TOJIBKO BTOPOH U TPEThEH KaTErOpHii

JHOOBIX KaTeropui
73. Maructpanphblie riryookue BBojbsl Ha U = 110-220 kB BeimonustoTcs
[] xaOenpHBIMU JTUHUSMHA
| BO3YNIHBIMH JIMHASIMH
L] TokompoBomamu
74. lloacrannmu 110-220 kB npucoeqnHSIOTCS K MarucTpalibHOMY TITyOOKOMY BBOIY
M 1o ympoIeHHbIM CXeMaM ¢ PUMEHEHHEM KOPOTKO3aMbIKATeIeH U OTIeTUTENeH
[J mo cxemam O10ka "nmunaus-Tpanchopmartop"
[] ¢ moMoIIbIO BBIKIIOYATEICH U Pa3beJUHUTENICH
75. I'myGokue BBOJBI IPH CTECHEHHOH TEPPUTOPHUH, OOJIBIIIOM KOIUYECTBE COOPYKEHUH U 31aHUH
BBITIOJTHSIOTCS IT0 CXeMe
M paauansHOM, KaOEIbHBIMU JTMHUSIME
[] paananbHOI, BO3AYIIHBIMU JTMHUSIMA
[J marucTpanbHOit
76. Toncranmuu 110-220 kB npucoenHsAIOTCS K pagraibHOMY IITyOOKOMY BBOJLY
[ mo ynpoIeHHO# cxeMe ¢ MPUMEHEHHEM KOPOTKO3aMbIKaTe e U OTACIUTeNeH
M mo cxeme Gi0Ka "nuHEA-TpaHCcPOpMaTop"
[] ¢ moMoIIIbI0 BBIKIIIOYATECH U Pa3beJUHUTENICH
77. LentpanbHas pacnpenenurtenbHas noactannus (LIPIT) B cxeme anekTpocHaOKeHUS IPEATIPUSITHS
yCTaHaBIUBACTCS NIPH
M coBmajeHNn HANPSHKEHUS CETH BHELIHETO 3JIEKTPOCHA0KEHHUS C BBICIIUM HAMPSKEHUEM CUCTEMBI
BHYTPEHHETO JJIEKTPOCHAOKEHHS
[J rrybokom BBOJIE
[ wanpspkeHuu ucTovHuKa nutanus 110-220 kB
78. TpeboBaHUs, IPEABSIBISEMbIC K CXeMaM JIEKTPOCHA0KEHUS 3aBUCST OT
L] Hamu4usi ICTOYHUKA TTUTAHHS
[] ynmaneHHOCTH HPENpPUSITUS U OT CHCTEMBI
| BenMYMHBI IPEINPUSTHS U OT MOTPEOIISIEMON UM MOIIHOCTH

79. COOTBETCTBUE HA3BAHUS MPEAIPUATHS U 3HAYEHUIO YCTAHOBJIEHHOW MOIIIHOCTH

KPYITHBIE 75-100 u 6onee MBT
cpenHue 5-75 MBT
MeKHe (HeOOIBIITHE) o 5 MBT

80. CoOcTBEeHHBIN NICTOYHUK PHEPTOMUTAHUS TTPETyCMaTPUBACTCS TIPU

L] wanuuuum nmotpeduteneil 1-oii kaTeropuu

L] snekTpocHaOXEHHH KPYITHOTO MPEANPUSITHS

] 3HAYMTENBHON MOTPEOHOCTH B IApe ¥ ropstdeii BOJIE ISt IIPOM3BOICTBEHHBIX €I
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81. CoOCTBEHHBIM NCTOUHHK MUTAHUS IPELyCMATPUBACTCS IPH

L] anexTpocHaOKEHUH KPYIHOTO MPEATPHUSTHS

M Hamuuuu crienManbHbIX TpeGOBaHMIA K GecriepeGONHOCTH MTUTaHMUSI, KOT/1a COOCTBEHHBIN HCTOYHHUK
NUTaHUs] HEOOXOIUM ISl PE3EPBUPOBAHUS

(] manumumu moTpeduTeneit 1-oif KaTeropun

82. CoOcTBEHHBIC AIIEKTPOCTAHIINY TIPEIPUSTHS IPEAYCMAaTPUBACTCS TIPH

L] wanmumum motpeduteneil 1- ol kareropun

L] snekTpocHaOXEHHH CPEHUX TPEIIPUSITHI

M coopyKeHWH PEeINPUSTHI B pailoHAX, HE HMEIOLIUX CBS3€EH C JIEKTPOCUCTEMOM

83. Ha I'TIIT ycranaBnuBaroTcst TpaHC(HOPMATOPBI B KOJMYECTBE. ....HITYK

Ilpasunvuvle sapuanmul omeema: IBYyX; 2;

84. Ipu ycranoske Ha ['TIIT qByX TpaHchopMaTopoB HOMUHATBHAS MOIIHOCTh KQXKJIOTO M3 HUX
OIIpEeeJIAETCS 110 YCIIOBHIO

SpZ
2-0,7

P
2-0,7
P
0,7
P
0,7
85. PacueT Harpy30K mpoOU3BOIUTCS
[J mociie CoCTaBIEHHUs CXEM DIIEKTPOCHAOKEHHSI
[J Ha 3aK/IIOYMTENHLHON CTa MU IPOEKTHPOBAHUS
] Ha HaYaJBLHOM CTAJUM IPOEKTUPOBAHUS
86. Cucrema 3J1eKTpOCHAGKEHUS IPOMBILIIEHHOTO TIPEANPUATHSI COCTOUT U3 CETEN
M kaGenbHBIX
M BO3YyHIHBIX
M TOKOIPOBOIOB BLICOKOTO U HU3KOIO HANPSIKEHUIM
[J MUHONPOBOIOB

[J Tposieen
87. ®OopMyIIbl KOOPAMHAT IEHTPA SIEKTPHUECKUX HATPY30K MPEIIPUSITHSI

sz'p'xi y Z Ztp i Vi
» Yoa
2. Pp DY

:ZPilzy'xi ’ szp Vi
> T YRy

P .y
O Xoq = Z z le » Yoa = Z el K
2. Fip > Py

88. ®opma 30HBI pacCesTHUS EHTPA IEKTPUICCKUX HATPY30K MPOMBIIIICHHOTO MPEAMPHUSITHS
LI kpyr
] osan

M SHOM.T Z

[ SHOM.T <

O SHOM.T >

[ SHOM.T <

M Xoq =
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M
89.

OOorROSOONO

OORNORX

92.

O

M
U
93.

AITUIIC
Merton, pekoMeHayeMbIi i1 onpenencHus LI9H mpoMbIieHHOTO IpeapusITHs

METO/] YIIOPSIOYCHHBIX THarpaMM

MeToa ko3 dunuenTa copoca

TOYCYHBIN METOJ

METO/I TOCTPOCHUS KAPTOTPAMMBbI HATPY30K

PacuerHble Harpy3KkH EXOBBIX JIEKTPUUECKUX CETEH OMPEACIIIIOTCS METOJOM

koa(ddumenra crpoca

METO/IoM KodddHIlmeHTa MakcuMyMa

MeTo0M Koddduuuenta Gpopmsl

10 yJeNIbHON Harpy3Ke Ha eJUHUIYYy IPOU3BOACTBEHHOM IIIOIAAN

WcxonHble naHHbIE ISl ONPECTICHUs] PACUETHON HArPY3KU METOJIOM YITOPSIOUEHHBIX JIUarpaMm
rpaduK Harpy3Ku

KOA(PPUIIMEHT MaKCUMyMa

CpPeHSISI MOIITHOCTh

ko duiment crpoca

K02 ureHt Gpopmel

Pesynprathl pacyera Harpy30K pa3aIMuHBIMU METOAAMH OTJIMYAIOTCS

TPYOEMKOCTBIO

MOTPEIIHOCTHIO

3HAYCHUSIMH

Meton ko3 duIreHTa crpoca UCIIONb3yeTCs IS ONPEIeNICHHs PACYETHBIX HATPY30K Ha CTYIEHSIX

CXEMbI

M
U
U
9.

|
L

O

95.
U
O
U
M
96.

BBICIINX
CpeIHUX
HU3IINX
Merton ko3 dunmenTa cupoca 0CHOBaH Ha GopmyJie

Pp:kC'PHOM
Pp:kM’Pc
Pp=pyo- I

[Tpu onpenienieHnH pacueTHBIX HArpy30K Koa(dUIMeHT crpoca onpenensercs

SMIUPUUYECKU

TEOPETUYECKU

pacyeTHBIM IIyTeM

O CIIPABOYHBIM MaTepHagam

Meton ko3 urenTa cpoca MOXKET UCIIOIb30BATHCS IS ONIPEAESICHHS HArPy30K OTACIIBHBIX

SJICKTPOIIPUEMHUKOB

M
M
M
O
97.
(]
O
M
(]
98.
(]
M
(]

exa

KopIryca

3aBoja

ropoaa

Koadduruenr crpoca 3T0 OTHOLIEHUE

CpeHe MOITHOCTU K HOMUHAIBHOU

CpeIHEe MOIIHOCTH K pacueTHOM

pacyeTHOM MOITHOCTH K HOMUHAJIBHOM
HOMHUHAJIBHON MOIIIHOCTH K PACUETHOM

IIpu ncronb30BanuM MeTo1a KO3 PHUIMEHTa CTIpOoca HAMMEHBIIas! MOTPEITHOCTD OYIET MPH
pacdeTe Harpy30K OTACIbHBIX YJICKTPOIPUECMHUKOB
OTIpeIeTICHUH HATPY30K TPYIIT MOTpeOnTene
OTIpeIeTICHIH HArPy30K OCBETUTEIHHBIX YCTAHOBOK
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KoMmiaekT 3ananui A4 3a4eTa
M0 IUCLHUILINHE «DJIeKTPO3aAIMTA ABTOMATHYECKUX JTHHHII»

l. Kakue BHIbl TOBpEXIEHUH M HEHOPMAIbHBIX PEXUMOB MOTYT BO3HUKHYTh B
BJIEKTPUYECKUX CETSIX?

2. KakoBbl (yHKIMHU peneiiHO# 3aliuThl U OCHOBHBbIC TPEOOBaHUS, MPEABSBISEMbIE K
Hen?

3. KaxoBbI OCHOBHBIE TPUHIMIIBI TOCTPOEHUS 3aLIUT, UX CTPYKTYPHOE COAEpKaHUE?

4. Kakue ncrounuku oneparuBHoro Toka Bl 3Haete? KakoBa 001acTh ux npumMeHeHUs?
5. B uyem 3akiro4aroTCsi JOCTOMHCTBA M HEIOCTAaTKM HCTOYHUKOB IIOCTOSIHHOTO U
MEPEMEHHOTO ONEePaTUBHOIO TOKOB?

6. Kakue TpeOoBaHUs TMPEOBSBIAIOT K HCTOYHHMKAM OINEPATUBHOTO TOKa IS
MOJIYTIPOBOJHUKOBBIX U IIU(PPOBBIX 3aLUT?

7. KakoBo HazHaueHHEe U3MEPUTEIBHBIX TPaHC(HOPMATOPOB?

8. Kax mapkupyroTcst BBIBOJbI 00OMOTOK U3MEPUTEIBHBIX TPaHCPOPMATOPOB?

9. YeM o0O0yCIOBJIECHBI MMOTPEIIHOCTH TpaHCHOPMATOPOB M KaKUM 00pa3oM MOKHO
YMEHBIINUThH UX BETUUUHY?

10.  Yrto moHMMaeTcs MOJ HOMHUHAIBHBIM M BUTKOBBIM Kod(duuuentamu TT u B uem
OTIINYHME MEXAY HUMU?

11. Kak BeiOpats TT nis nutanus peneiHoi 3amuThi?

12. KakoBbI TOCTOMHCTBA K HEJTOCTATKHU cxeM coequnenus TT?

13.  Ilouemy He nonmyctuM xonoctou xon aus TT?

14.  Kak onpenenuthb pacueTHyro Harpy3ky Ha TT?

15. Kakue cxemsl coennnenus TH npumenstorcs B peneitHoi 3amure?

16. JUist 4ero npuMEHSETCs KOHTPOJb MCIPABHOCTH LEMNEH HANpsOKEHUS M Kak OH
ocyuiecTisiercs?

17. Kak nposeputs TT 1o KpuBbIM IIpeIENbHON KPATHOCTH?

18.  Kak MOXHO MOJyYUTh CHUMMETPUYHBIE COCTaBIIAIOIIME TOKA WJIA HANPSKEHUS
pa3IM4HON MOCIIE0BATEIBHOCTH?

19. Kak Beirisiint ocuusuiorpamma BTopuaHoro Toka T'T npu riry0OKOM HachIIEHUN

( akTUBHAas Harpyska)?

20.  Ilouemy Tok BO BropuuHOi 00MOTKe TT He 3aBHCHUT OT Harpy3Ku U B KaKUX Ipeaenax
9TO CIPaBENIUBO?

21. Kakue cxembr coenunenuss TT HenmpuromHsl JUisl 3alIUTHl TPaHCHOPMATOPOB CO
cxemamu coenuHeHus Y/A u Y/Y ¢ 3a3emiieHHOM HeHTpanbio?

22. Kak ycrpoensl U paboraroT (QUIBTPHl TOKAa M  HANpsHKEHHUs]  HYJIEBOU
nocienoBareabHocTd (OTHIT u ®HHIT)?

23.  Kak ycTpoeHBI COrIacyromnue mpeoopa3oBaTesid TOKa U HAITPSDKCHUs?

24. Kak paboraror kommaparop, moporoBsiii 3eMeHT, Tpurrep [lImuara?

25.  Kakue tpeboBanus npeabssisitorest kK AL B cxemax P3?

26.  Kakue noruyeckue (QyHKIMM peaau3yroTcs B cxemax P3?

27. KaxoB npuHIun 1eficTBUs 3JIEKTPOMArHUTHOTO U UHAYKLIMOHHOTO pere?

28.  UYro Takoe ko3(p(UIMEHT BO3BpaTa peje, OT YEero OH 3aBUCUT M KAaK MOXKHO
peryinupoBaTh €ro BEIUYUHY?

209. UeM oTanyaroTcs XapakTepUCTUKH cpadaTheiBaHus pene Toka PT-40 u PT-80?

30.  W3-3a wero Habmogaercsi BUOpanus MOABMKHOW CHCTEMBI JIEKTPOMArHUTHBIX pelie
IPY OIUTAaHUU UX OOMOTOK EPEMEHHBIM TOKOM U KaK OHa yCTpaHseTcs?

31.  KakoBo Ha3HaueHuE NPOMEKYTOUHBIX U YKa3aTeJIbHBIX peie?

32.  Yewm ompenensiercs BpeMsi cpabaThIBaHUS U BO3BpaTa MPOMEKYTOUHBIX pelie U KaKUM

00pa3oM MOXKHO BO3/CHCTBOBAThH HA ATOT MapameTp?
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33. KakoBa koHcTpykius pesne nepeMenHoro Toka tunos PI1-340 u PBM?

34.  KakoB npuHUMN AEWCTBUS MOJISPU30BAHHOIO pEie, MarHUTONIEKTPUUECKOrO pese?
[Touemy oHUM pearupyroT Ha HaIpaBJICHHE TOKa B 0OMOTKE?

35. Uem oOBsICHSAETCS 3aBUCUMOCTh BPEMEHHU CpadaThIBaHUS MHIYKIIMOHHOTO peje THUIla
PT-80 ot ToKa B ero oOMoTKE?

36. Kak wu3MeHsieTcs BpallalOIlMid MOMEHT B pEJI€ HaIpaBJIEHUS MOIIHOCTH IpU
M3MEHEHHUH yIiia cABUra (a3 Mexxy MoJIBEJEHHbIMU K HEMY TOKOM M HalpsiKeHHeMm?

37.  KakoB NpUHLMI JEHCTBUS pEJI€ ¢ MAarHUTOYNPABIAEMBbIMU KOHTAKTaMH, KaKOBBI €T0O
OCHOBHBIE JOCTOWHCTBA?

38. Kak MOXHO CpaBHUTB JIBE DJIEKTPUYECKUE BETNUMHBI IO MOAYIIIO?

39. Kakue criocoObl BHIIOTHEHUS JIOTUYECKUX 3JIEMEHTOB Bbl 3HaeTe?

40. Cratudeckue penie TOKa, HAPsKEHUs, MOIITHOCTH, ycTpoicTBo u pabota (PCT, PCH,
PCM, PBO)

41.  Jlns BbIIOJHEHUS Kakux opraHoB P3 ucnons3yrorcs anamorossle UMC, a i kakux —
U poBbie?

42. [IpeumymectBa P3, BeimonHeHHbix Ha 0Oaze WMMC, mo cpaBHEHHIO ¢
IEKTPOMEXAHUYECKUMU pEJIe.

43.  OcoOenHoctu 1M(POBBIX pene U UX HacTpoika. CTpyKTypHas cxema IH(PPOBBIX
(mporpammHubIX ) 3amuT. TpedoBanus k ALIIT.

44. KakoBo HazHayeHME NIPEIOXPAHUTENS U aBTOMaTa?

45.  Ilouemy He ynaeTcst BCIOJy YCHEIIHO MPUMEHHUTh MPEJOXPAHUTEIN M aBTOMAThI JJIs
3aILUTHI OT K.3.7

46.  Kak BbIOMpaOTCS NMPEIOXPAHUTENIN U aBTOMATHI?

47.  Kak oOecrneunBaercsi CeleKTHBHas paboTa MpeloXpaHUTeNed WM aBTOMATOB?
48. Kakoe HazHaueHne nMeeT MeXaHnu3M CBOOOHOTO paCIeTUICHUS?

49.  Kak obecnieunBaeTcst He0OOXO0MMasi BBIIEPKKA BpeMEHH cpabaThIBaHHsI aBTOMaTa?

50. N3 kakux opranoB coctouT MT3, kakoBa (pyHKIIMOHAIbHAS CXEMa 3alUThI?

51.  Kak BbIOupatoTcs TOK cpabarbiBaHus U BpeMs cpabaTbiBanus MT3?

52.  Kak onpenenuts k, 3alUTHI IPU K.3. Ha 3aLIUIAEMOM U PE3EPBUPYEMOM y4acTKax?
53. Kakum o6pa3zom obOecrneunBaeTcsi CEIEKTUBHOCTh nercTtBus MT3 ¢ 3aBHCHMBIMH
XapakTepucTUKamMu?

54. Kak paboraer 3ammura MO CXeME€ C JICHIYHTUPOBAHHWEM KaTYyHIEK OTKIIIOUYEHUS
BBIKJIFOYATENEH?

55.  KakoBa BeKTOpHas AuarpaMma TOKOB B MECTE€ YCTAaHOBKM 3aIMTHI MIPHU JABYX(PazHOM

K.3. 3a TpaHcopMaTopoM ¢ coequHeHHeM oOMOoTOK Y/A, mpu onxHoda3sHOM K.3. 3a
TpaHc(hOopMaTOpOM € COeMHEHHEM 0OMOTOK Y/Y ¢ 3a3eMJICHHOM HEHTpasibio?

56. KaxkoBrl mocTonHcTBa U HegocTtaTtku MT3?

57.  Ocobennocts MT3 ¢ mycKoM 1O HaNpsHKEHUIO.

58. Ocob6ennoct MT3 ¢ MArHUTHBIMH JATYHKAMU.

59. [{npoBbie TOKOBBIE 3AIIMTHI, BRIITyCKaeMbIe IpeapusITHsIMA Poccuu.
60. Kaxk obOecrieunBaeTcst CEIEKTUBHOCTD JAeHCTBUS MrHOBeHHOU TO?

4 METOJANYECKUE MATEPUAJIBI, OTPEJAEJISIIOIIUE IMPOIELYPhI
OILIEHUBAHWSA 3HAHWUM, YMEHWUM, HABBIKOB U (MJIN) ONBITA
JESTEJJBHOCTHU, XAPAKTEPU3YIOIIUX 3TAIIBI ®OPMUPOBAHMUSI
KOMIIETEHIIUHA

.HCKLII/II/I OLICHUBAKOTCA 110 MMOCCHIACMOCTH, AKTUBHOCTH, YMCHUIO BBIJACIWUTL I'NIaBHYIO
MBICJIb.
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JlaGopaTopHble 3aHATHSA OLIEHUBAIOTCS 110 CAMOCTOSTEIBLHOCTH BBIOJIHEHHS PaOOTHI,
IPaMOTHOCTH B 0()OPMIICHUH, TPABUIBHOCTH BBITIOJIHEHHUS.

CamocrosiTenbHasi paboTa OIEHUBAETCS 1O KA4YeCTBY M KOJMYECTBY BBIIOJTHEHHBIX
JIOMAIIHUX paboT, TPaMOTHOCTH B O(POPMIICHUH, PABHIIBHOCTH BBIITOJTHEHHUS.

[TpomexyTouHas aTTecTanus MpoBOIUTCA B (hopMe 3adeTa Uil HK3aMeHa.

Kputepun onenku 3adyera (9K3amMeHa) B TECTOBOHM (popme: KOJIMYEeCTBO OallIOB WM
YIIOBJIETBOPUTEIHHO, XOPOIIO, OTIWYHO. [lJIs TOJy4eHUs COOTBETCTBYIONICH OIIGHKH Ha
3ayere (IK3aMeHe) MO KypCy MCIOJb3yeTCsl HAaKOMHUTEIbHAs CUCTeMa OallIbHO-PEHTHHIOBOM
paboTBl CTymeHTOB. MToroBas oOIEHKa CKJIAQABIBAETCS W3 CYMMbI OaijoB WM OIEHOK,
MOJYYEHHBIX 110 BCEM pa3jiesiaM Kypca U CyMMbI OaJJIOB MOJyYeHHOH Ha 3aueTe (9K3aMeHe).

Kpurepun oneHKH ypoBHSI 3HAHWUN CTYJEHTOB C MCIOJIb30BAaHHMEM TECTa HA 3a4eTe
(9K3aMeHe) 1o y4yeOHOM TUCIMILIMHE

OrneHnka XapaKTepUCTUKU OTBETA CTYJCHTA
OTan4HO 86-100 % npaBUIbHBIX OTBETOB
Xopo1o 71-85 %
Y 10BJIETBOPUTEIBHO 51-70%
HeynosnerBoputenbHO Menee 51 %

OI_ICHKE[ GavYTCHO» COOTBETCTBYCT KPUTCPUAM OLCHOK OT «OTJIUYHO» 10
«KYHOOBJICTBOPHUTCIBLHO».
OI_ICHKE[ «HC 3a4YTCHO» COOTBCTCTBYCT KPUTCPUIO OLICHKU «HCYAOBJICTBOPUTCIIBHOY.

KonnuectBo 0amioB u OLICHKAa HCYAOBJICTBOPUTCIILHO, YAOBJICTBOPUTCIBHO, XOPOIIO,
OTJIMYHO OMMPCACIIAOTCA MPOTrpaMMHBIMU CPEACTBAMU IO KOJIMYCCTBY IMPABUIIBHBIX OTBETOB K
KOJIMYCCTBY cnyqaﬁHo BLI6paHHLIX BOIIPOCOB.

Kpureprn onieHuBaHMs KOMIETEHIIUH CIIeTyIOIINE:

OTBeThl WMEIOT TONHBIE pelieHus (¢ MpaBUIBLHBIM OTBeTOM). WX coaepkaHue
CBHUJICTEIILCTBYET 00 YBEPEHHBIX 3HAHMAX OOyYaromerocss W O €ro yYMEHHH pemarh
npodeccuoHaNnbHbIE 3a/1a4H, OIICHUBAETCS B 5 0aIoB (OTJIMYHO);

bonee 75 % oOTBETOB HMEIOT IMOJIHBIE pelIeHHs (C MpaBUIbHBIM OTBETOM). Ux
CoJlep’)KaHuEe CBUJIETENBCTBYET O JOCTATOYHBIX 3HAHMSX OOYYaIOIIerocs U €ro yMEHUU
pemrathk nmpodeccnoHabHbIC 3a/1a4 — 4 Oayuia (XOpoIIo);

He menee 50 % oOTBETOB UMEIOT MOJHBIE pelleHUs (C MpPaBUIBHBIM OTBETOM). MXx
COJIepKaHNEe CBUICTEIBCTBYET 00 YIOBIETBOPHUTENBHBIX 3HAHUSAX OOYYAIOIIETOCS M O €ro
OTPAaHMYEHHOM YMEHHUHM pemiath MNpoQecCHOHANbHBIE 3a7aud, COOTBETCTBYIOIIUE €ro
Oynymieit kBanudukanuu — 3 6amia (yI0BIECTBOPUTEIHHO);

Menee 50 % OTBETOB MMEIOT pEIlIeHUs C MpaBUIbHBIM OTBeTOM. MX conepikaHue
CBUJICTEIILCTBYET O CIAOBIX 3HAHHWSAX OOYydYalomerocs W €ro HEYMEHHH pelarh
npodeccuoHanpHble 3a/1a4K — 2 6asa (Hey10BIETBOPUTEIBHO).
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