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1. IlepeyeHb IVIAHUPYEMBIX Pe3yabTATOB 00y4YeHHs M0 AUCHUILIMHE (MOYJIIO0),
COOTHECEHHBIX € INIAHUPYEMBIMH Pe3y1bTATAMHU 0CBOCHUA
00pa3oBaTeIbHOI MPOrPaAMMBI

1.1 Iean v 3aga4um AMCHUIINHBI

[lenpro OocBOEHHUS Y4eOHON JTUCHUILIMHBI «DHEprocOeperaronme TeXHOIOTUI
SBJISIETCS U3YyUYCHHE TCOPETUUECKUX OCHOB M MPAKTUUYECKOM peann3aliud MEepOnpHUsTUN
B paMKax »JHeprocOeperalwmmx TEXHOJOTUM B COOTBETCTBUU C (eaepaibHbIMU
roCyJIapCTBEHHBIMU 00pa30BaTECIbHBIMU CTAHAAPTAMH IO CHEIUaIbHOCTH «CHCTEMBI
oOecrieueHns IBIKEHUS TTOE3/I0BY» U MPUOOPETEHNE UMHU:

- 3HAHUUN MPABOBBIX HOPMATUBHO-TEXHUYECKUX U MHBIX aKTOB PAIlMOHAIBLHOTO
MIPUPOIOTIOIB30BAHMS JIJISl PEIICHUS 331249 TPOPECCHOHATTEHON IS TEIHHOCTH;

- YMEHMI HaxXOJWUTh PEHICHUS [0 COXPAHEHHIO TOIUIMBHO-YHEPTETUUECKUX
PECypCoB;

- HABBIKOB OLIEHKHU Pacxo/ia TOIJIMBHO-IHEPIEeTUYECKUX PECYPCOB.

1.2 KomnereHuuu odyyarouierocsi, opmMupyembie
B pe3yJibTaTe 0CBOCHUSI AMCHHUIIIMHBI (MOTYJISA)

I/IH)II/IKaTOpI)I HJIaHI/IpyeMLIe pe3yJabTaThbl 0OCBOCHUA TUCIHUIIJIMHBI

IMK-5. CnocobGeH ympaBiaTh MPOLECCOM BBINOJHEHUST pabOT TpPU OIKCIUTyaTalldd YCTPOWCTB
ANMEKTpUDUKAINH U HIEKTPOCHAOKCHHS

I1K-5.2. Pa3pabartsiBaet |3naTh

MEPOTIPHUATHS IO |- OCHOBHBIC TAPAMETPBI CHUCTEMBI TATOBOTO 3JCKTPOCHAOKEHUS
MTOBBIIICHUIO JKEJIC3HBIX JIOPOT;

SHEPreTHUECKOM - METOJIbI pacuéTa MmapamMeTpoB CUCTEMBI TSATOBOTO JIEKTPOCHAOKEHUS
3¢ (HEeKTHBHOCTH CHUCTEM |3KEJIE3HBIX JIOPOT;

ANEKTPOCHAOKEHHUSI. - METOoJbl BBIOOpAa MECT pACHOJOKEHHUS TATOBBIX MOJACTAHIMI Ha

SJICKTPHUYCCKUX KEJIICZHBIX AOPOrax

YMmeThb:

- aHaJ'II/ISI/IpOBaTI) OCHOBHBIC napaMeTpLI CUCTCMBbI TATOBOTO
AIIEKTPOCHAOKEHHS JKEIE3HBIX JIOPOT;

- IPUMEHATb METOABI pacy€ra IapamMeTpoB CHUCTEMBI TATOBOIO
AIIEKTPOCHAOKEHHS MaTUCTPATbHBIX DIIEKTPHUUECKUX JKETE3HBIX JOPOT;
- 000CHOBBIBaTh METOJbl BHIOOpPA MECT pACIOJIOKEHHUS TATOBBIX
MOJCTAHIINI Ha MaruCTPalIbHBIX ANEKTPUUECKUX JKEJIE3HBIX J0pPOrax

Baagern:

- HaBbIKaMU OOOCHOBaHHUS OCHOBHBIX MapaMETPOB CHUCTEMBI TSATOBOTO
AIEKTPOCHAOKEHUS KEJIE3HBIX JI0POT;

- METOJIMKOI pacuera  mapaMmeTpoB CHCTEMBI TSTOBOTO
AIEKTPOCHAOKEHHUS KEJIE3HBIX JIOPOT;

- METOJIONIOTHEH BBIOOpA MECT PACMOJIOKEHHUS TATOBBIX MOJCTAHIIUN
KEJIE3HBIX JJOPOTax;

2. MecTo IucHMILTAHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMmbl
HucuunnuHa «OHeprocOeperaroue TEXHOJOTUMW» OTHOCUTCS K  YacTH,
dbopMupyeMoii y4acTHUKaMH OOpa30BaTeNIbHBIX OTHOIIeHWM broka 1 JlucuuminHb
(MoOZlynH) U ABJISIETCS AUCIUIUIMHON MO BHIOOPY

Kon HaumeHoBaHHe AW CUMIJIMHBI Koabl ¢popmupyembix
AUCUMIITHHBI KOMIIeTEeHIHil, THIMKATOPOB

OcBauBaemasi AUCHUIIJIMHA




51.B.JIB.04.01 | DueprocOeperaronye TeXHOIOTHH ‘

TIK-5 (T1K-5.2.)

IlpegmecTByOmme TUCHHIINHBI

51 B.OI MaructpanbHble AJIEKTPUUYECKHUE IKEJIe3HbIe [K-5 (ITK-5.2.)
JOPOTH

51 B.0O2 DneKTpOoNUTaHue no ANEKTpOCHAOKEHNE [IK-5 (ITK-5.2.)
HETSTOBBIX MOTpeOuTeneit

E1B.03 DJneKTpOoHHAs TEXHHKa U MpeoOpazoBarein B TTK-5 (ITK-5.2.)
ANEKTPOCHAOKEHUHN

JlMCcIUNIMHBI 0OCBalBaeMble NapaJjjie/ibHO

b1.B.04 KOHTaKTHBIE CETH U JIMHUU JIEKTPONEepe1adn I1K-5 (I1IK-5.2.)

b1.B.05 TsroBeie TpaHCcHOPMATOPHBIE MMOCTAHIIUH ITK-5 (T1K-5.2.)

b1.B.06 DIIeKTPOCHA0KEHNE KEIE3HBIX JTOPOT ITK-5 (T1K-5.2.)

E1B.09 SHeKTpOCHaESKeHI/Ie BBICOKOCKOPOCTHBIX TTK-5 (ITK-5.2.)
MarucTpaie

B1.B.JIB.03.01 CoopyxeHre U MOHTaX yCTPOICTB IK-5 (ITK-5.2.)
ANEKTPOCHAOXKEHUS

B1.B.J[B.03,02 | OPraumsailis pador & AucTaii TK-5 (TTK-5.2.)
ANEKTPOCHAOKEHUS

B1.B.JIB.04.02 TemoBbIe poIiecchl B yCTPOHCTBAX TTK-5 (ITK-5.2.)
ANEKTPOCHAOKEHHS

Hocaenyoumue 1uCHUITHHBI
£3.01 Brimonnenue U 3ammTa BBINYCKHOH | rrr s (IK-5.2.)

KBaTHM(UKAITMOHHON PabOTHI

3. O0beM TMCUHMILIMHBI (MO/YJIs1) B 3aU€THBIX eIMHUIAX C YKAa3aHHEM KOJIMYeCcTBa
aKaJeMHYEeCKHX YaCOB, BblICJAEeMbIX HA KOHTAKTHYIO padoTy 00y4aroummxcs ¢
npenojaasareseM (Mo BUAAM YU4eOHbIX 3aHATHH) U HA CAMOCTOSTEJIbHYI0 padoTy

00y4armuxcs

3.1 Pacnipenesienne o0 beMa yueOHOM IMCIUIIMHBI HA KOHTAKTHYI0 padoTy ¢

npenojgaBarejeM U CAMOCTOSATEIbHYI0 padoTy 00y4al0IIuXCs

Bun yuebHoi paboThl Bcero gacos no Kypcbl
y4eOHOMY ILJIaHy 5

OO61ast TpyA0€MKOCTh TUCHUTUTHHBIL:
- 4acoB 108 108
- 3aUETHBIX €IUHUI] 3 3
KonrakTHasi pa6oTa 00y4arommxcs 24,65 24,65
¢ npenojaasaresieM (Bcero), 4acoB
U3 Hee ayOUmopHbvle 3aHAMUs, 8Ce20 24,65 24,65
B T.4..
JIEKIIUH 16 16
MIPAKTUYCCKUE 3aHITHS - -
nabopaTopHble paboThI 8 8
KA 0,4 0,4
KD 0,25 0,25
CaMocTosiTeJIbHAS MOArOTOBKA K YK3aMeHaM 3,75 3,75
B MEPHO/I IK3aMEHALMOHHOM ceccuM (KOHTPOJIb)
CamocrosiTesibHasi padoTa (Bcero), 4acoB 79,6 79,6
B T.4. Ha BBITOJIHCHUE!
KOHTPOJILHON paboThI 9 9
pacueTHo-rpaduueckoit paboThl
KypcoBOil pabOThI
KYPCOBOTO MPOEKTa
Bubsl npoMexyTo4yHOTO KOHTPOJIA 3a 3a




| Texyrmii KoHTPONb (BHI, KOJTHYECTBO) | K | K

4, Conepskanue TMCUUILIMHBI (MOYJIf1), CTPYKTYPHUPOBAHHOE 10 TEMaM
(pa3xenam) ¢ ykasaHMeM OTBEICHHOI0 HA HUX KOJMYECTBA aKaJAeMHYeCKUX YacoB
U BU/JOB Y4eOHBIX 3aHATUI

4.1 Tembl n KpaTKOe coAepKaAHUE Kypca

Tema 1. IlonsiTue 31eKTpOCOEPEKEHMSI
DnekTpocOepekeHue Ha KeJNe3Ho mopore. DIeKTpocOepekeHUEe B TATOBOM
ANEKTPOCHAOKEHUU. DIIEKTPOCOEPEIKEHUE B CUCTEMaX HETATOBOIO AJIEKTPOCHAOKEHHUSI.
Onpenenenue sHEProdpHEeKTUBHOCTH Ha JKEJIE3HOM J0pOTe.

Tema 2. DuekTpocOepe:keHre B TATOBOM 3JIEKTPOCETH
CormpspkeHHE CHCTEM BHEITHETO M TATOBOTO JJIEKTpocHaOxkeHus. CHIDKEHHE
YPaBHUTEIJIbHBIX MOTOKOB 3JIEKTPOIHEpruu. CHUIKEHUE MOTEPh YHEPTrUM B KOHTAKTHOM
cetu. CHUKEHUE MOTEPh YHEPTUU B PEIHCOBOM CETH.

Tema 3. CHMKeHHE OTEPb JJIEKTPOIHEPTUM 32 CYET NMOBBIIICHHS €€ KauecTBa
CHIXEHHE 3HEpromnoTpeOjeHuss Ha TIATy MOEe3J0B. DKOHOMHS DD B CHCTEME
TATOBOTO AJIeKTpocHaOxkeHus. KommeHcanusi peakTHBHOM MOILIHOCTH B CHCTEME
TATOBOIO 3JIEKTpocHaOxeHusi. HopManu3zanus ypoBHS BBICIIMX TAPMOHHMK B CHCTEMax
BHEUIHETO, TATOBOI'O AJIEKTPOCHAOXKEHHUSI M B CETAX HETPAHCIOPTHBIX U HETATOBBIX
KEJIE3HOAOPOKHBIX noTpeOuTeNeH. DKOHOMUS 20 Ha MPEANPUITUAX
KEJIE3HOJOPOYKHOTO TPAHCIIOPTa (CTallMOHAPHAsL SHEPTETHKA).

Tema 4. CHMKeHUE TOTEPb B CETAX HETATOBOI0 3JIEKTPOCHAOKEHUA
OOmue mnoJIOKEHUS! MPOOJIEMBl pacyeTa MOTEPb ANEKTPUUYECKOW HHEPruu U
MOIIIHOCTU TPU €€ TpaHcnopTe. MeToaMKa pacdera MmoTephb AJIEKTPOIHEPTUU MpU €€
nepefave Mo AJIEKTPUYECKUM CeTsM. MeTonuka OLIGHKHM TeXHUYecKoro 3¢gexTa
MEpONPUATHIA MO CHHKEHHIO TEXHOJIOTMYECKOTO pacxojla 3JIEKTPOIHEPIHMH Ha €€
TpaHcnopt. Opranu3alMOHHbIE MEPOTIPUATHA. TEXHUUECKUE MEPOIIPUSATHSL.

4.2 CopepxxaHue JUCHUILITUHBI (MOIYJIs1), CTPYKTYPHPOBAHHOE 110 TeMaM

Bcero Buner yueOHBIX 3aHATHI
P 94acoB 110 KonrtakTHas padota
a3JIeIbl U TEMBbI
yde6HOMY | (AyauTopHas pabora) CP
TLIary JI3 JIP 1P
Tema 1. IToHsATHE 2IIEeKTPOCOCPEIKEHUS 11 4 7
Tema 2. D1eKTpocOEpEIKEHHE B TSITOBOM DJICKTPOCETH 11 4 7
Tema 3. CHUXKEHUE MOTEPh DIEKTPOIHEPTUU 32 CUET a1 4 4 33
[MOBLIIICHHS ¢ KauecTBa
Tema 4. CHWXEHHE TOTEPh B CETIX HETITOBOTO 40,6 4 4 32.6
DIIEKTPOCHAOKEHHS
KA 0,4
KD 0,25
KonTtposb 3,75
Htoro 108 16 8 79,6




4.3 TemaTuka NpaKTHYEeCKUX 3aHATHI
[IpakTuyeckue pabOThl y4eOHBIM TJIAHOM HE MPETYCMOTPEHBI

4.4 Tematuka J1abOpPaTOPHBLIX padoT

Tewma mabopatopHoit paboThI KonnuectBo yacoB
BCETO B T.4. B UHTEPAKTHUBHOU opme
4achl dbopma 3ansATHSA
Paznen 3. CHukeHHe MOTEph 3JIEKTPOIHEPIUU 3a 4
CUET MOBBINICHUS €€ Ka4eCTBA
Paznen 4. CHukeHHe MOTEPb B CETAX HETATOBOTO 4
ANEKTPOCHAOKECHHS
Bcero 8

4.5 TemaTnKa KOHTPOJILHOI padoThI
Tema: «PacdeT norepb MOIIHOCTH B CETSAX HETSATOBOIO 3IEKTPOCHAOKEHUSD).

5. Y4eOHO-MeTOAMYECKOE o0ecneueHHe VISl CAMOCTOATEeIbHOI padoThl
00y4aromuxcs N0 JMCHUIJINHE (MOIYJII0)

5.1 PacnipeesieHue 4acoB M0 TeMaM H BHAaM CAMOCTOSITEJIbHOM padoThI

Paznenbl u TeMbI

Bcero yacos o
y4eOHOMY TIIaHy

Bua camocrosTensHOM paboTh

Tema 1. [Tonsitue BrIToIHEHHE KOHTPOJILHOM paboThl, paboTa ¢
HIIEKTPOCOEPEKEHUS 7 TUTEpaTypOid, MOJArOTOBKA K TPOMEKYTOUHOM

aTTeCTaIlMU ¥ TeKYIIeMY KOHTPOJIIO 3HAHHIA
Tema 2. DOnekrpocOepexeHue B BrIoIHEHHE KOHTPOJILHOM paboThI, paboTa ¢
TATOBOM AJIEKTPOCETH 7 TUTEpaTypOid, MOJArOTOBKA K TPOMEKYTOUHOM

aTTeCTaIlMU ¥ TeKYIIeMY KOHTPOJIIO 3HAHHMA
Tema 3. CHmwxkeHne  ToTeph BrinmonHeHne KOHTPOJIbHOM paboThl, padoTa ¢
DIIEKTPOIHEPIUH 33 CYET MOBBIILICHUS 33 IMTEpPaTypOu, MOATOTOBKA K IPOMEKYTOYHON
e€ KauecTBa aTTeCTallMu U TeKYIIeMY KOHTPOJIIO 3HAHHMA
Tema 4. CHIKEHHUE TIOTEPb B CETSIX BrlimotHeHE KOHTPOJILHOM paboThl, paboTa ¢
HETSATOBOT'O DJIEKTPOCHAOKECHHUSI 32,6 TUTepaTypO, MOArOTOBKA K TPOMEKYTOUHOM

aTTeCTaIlMU ¥ TeKYIIeMY KOHTPOJIIO 3HAHHMA

HUTOIO: 79,6

5.2. IlepeyeHnb yueOHO-MeTOAMYECKOT0 0O0ecTiedeHUs 1JIsl CAMOCTOSITeILHOM
PadoTHI CTYIEHTOB € YKa3aHMEe MeCTA MX HAXO0K/ICHH:
- yueOHast uTeparypa — Oubimoreka Quimana
- METOJIMYECKUE PEKOMEHIAIMH IO BBITOJIHEHUIO KOHTPOJIbHON paboThl — (poHA

OLOCHOYHBIX CPCACTB,

- METOJMYECKHE PEKOMEHIAINH 110 CAMOCTOSITENIbHON paboTe — cailT punnana.

6. @oH/1 OLIEHOYHBIX CPEACTB AJIsI IPOBEIeHUs] POMEKYTOYHOM aTTecTAluM
00y4Yarmuxcst Mo AUCHUIIHHE (MOAYJII0)

Buj o1ieHOYHBIX CpencTB

KomnnuectBo

Tekymmi KOHTPOJIb

KonrtponpHas pabora

KypcoBas pabora

IIpomMe:KyTOUYHBIN KOHTPOJIb

OK3aMeH
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7. IlepeyeHb OCHOBHOM M JONOJHUTEJIbLHOU JIUTEPATYPbI
7.1. OcHOBHas1 JJUTEpaTypa
ABTODBI, 3arnaBue N3narenscTBO, TOI Konny-Bo
COCTaBUTEIH
JI1.1 | KoBaneB U.H. | Dnexrposnepreruueck | M.: OI'bOY «Y4ebHO- | DIEKTPOHHBIN
Ue CHUCTEMBl M CETH: | MeTOAMYECKUN LEHTP 1o | pecypc
yueOHUK. 00pa30BaHUIO Ha
KEJIE3HOIOPOKHOM TPAHCIIOPTED,
2015. — 363 c. - Pexxum nmocrymna:
http://umczdt.ru/books/41/39329/
JI1.2 | Yepnon FO.A. | DnekTpocHaOx eHUE M.: OI'bOY «Y4eOHO- | DIEKTPOHHBIN
KEJIe3HBIX JIOpOT: | METOAMYECKUI LEHTP 1o | pecypc
yue0. mocodue. 00pa3oBaHUIO Ha
’KEJIE3HOIOPOKHOM TPAHCIIOPTED,
2014. - 406 c. - Pexxum mocrymna:
http://umczdt.ru/books/41/39327/
JI1.3 | WBamenko Ouneprocoeperatomue | Cankr-IlerepOypr [I'VIIC, | DnexTpoHHBIH
B.O., UynakoB | TeXHOJIOTUU npu | 2017. - 60 c. - Pexxum gocryma: | pecypc
AN. IKCILTyaTaIluu https://e.lanbook.com/book/11172
AIIEKTPOTIOIBMXKHOTO | 5
cocTaBa yuebHoe
nocooue
7.2. JlonoJIHMTEJIbHAS JTUTEPATypa
JI2.1 | MapxksBapar OnexTpocHab)xeHue M.: Tpaucnopt, 1982. - 528 c. 43
K.I. ANEKTPUPHUINPOBAHH
BIX JKCJIC3HBIX OOPOr:
y4eOHHK
JI2.2 | ®omuna 3.A. | DnekTpuyeckue M.: MUUT. - 2011. - 84 c. 49
XKeJIe3HbIE JIOpOTH
8. IIepeyens pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAIUOHHOM CeTH

«/HTEpHET», HEOOXOAMMBIX /IJIs1 OCBOEHMS AN CIUTIIMHBI (MOILYJIA)
1. OdunuanbHpIN cCalT

2. DnexTpoHHas OMOIMOTEUHAs CUCTEMaA

3. TlouckoBas cucrema <« SIHIEKCH
MH(POPMAITMOHHBIM PECypCaM.

JJIA A0CTyIla K TEMAaTHYCCKUM

9. Metoauyeckue ykazaHusi JJsl 00y4ar0LHUXCs 110 OCBOEHUIO THCIIUTLTHHBI

B npouecce ocBOEHUST JUCHUIUIMHBI CTYACHTBI JOJKHBI TTOCETUTH JIEKIIMOHHBIE,
nabopaTopHble pabOThl, y4yacTBOBATb B JHUCKYCCHUSIX IO YCTAHOBJIEHHBIM TEMaM,
MIPOBOJIUTH CAMOCTOSITENIbHYIO Pa0OTY, BBIMOJIHUTH KOHTPOJIBHYIO paboTy, CaTh 3a4eT

VYkazaHus 151 OCBOEHHS TEOPETHUECKOT0 U MPAKTHYECKOr0 Mareprania

1. O0si3aTennbHOE  TMOCEIIEHUE  JIEKIMOHHBIX, MPAKTUUYECKUX 3aHATHH IO
OUCLMIUIMHE C KOHCIEKTHPOBAHMEM M3JIaraeMoro mpernojaBaTesieM MaTrepuaia B
COOTBETCTBHUHM C PACIIMCAHUEM 3aHATHH.

2. [lonyuenne B OMOIMOTEKE pPEKOMEHIOBAaHHOW Y4YeOHOW JHUTEpaTypbl W
AJIEKTPOHHOE KOMHUPOBaHHUE paboueil MporpaMMbl ¢ METOAMUYECKUMU PEKOMEHIAIMSIMH,
KOHCIIEKTA JICKLIUM.

3. IIpn moaroroBke K Ja0OpaTOpHBIM paboTaM MO AMCIMUIUIMHE HEOOXOJIUMO
U3YYUTh PEKOMEHJOBAaHHBIM JIEKTOPOM MaTepuan, HMETb MpU cede KOHCIEKThI

7
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COOTBETCTBYIOIIHUX TEM M HEOOXOIMMBIN CIIPABOYHBIN MaTepual.

4. PexoMeHIyeTCsl CIIEIOBaTh COBETaM JIEKTOPa, CBS3aHHBIM C OCBOCHUEM
IpeJIaracMoro MaTepuana, UCTIOH30BaTh PEKOMEH/TI0BaHHBIC pecypchl
MHPOPMAITMOHHO-TEIEKOMMYHHUKAITHOHHOW CETH «MHTEPHET», a TaK)KE HCIIOIH30BAHHE
oubmmorexkn Huxeropoickoro duirana st cCaMOCTOSTEIbHON pabOTHI.

5. CamocrosiTenbHass paboTa CTYJEHTOB MO M3YYECHHUIO JUCUUILIUHBI SBISETCS
OCHOBHBIM BHJIOM YYEOHBIX 3aHATHH. YMEHHE CaMOCTOSATEIHHO paboTaTh HEOOXOAMMO
JUIA YCTICIITHOTO OBJIAJIEHUsT KypcoM. B pamkax camocTosTenbHO pabOThl CTYACHT
JOJDKEH BBITIONHUTH KOHTPOJBHYIO paboTy. BrIonHEeHWE W 3ammTa KOHTPOIHHON
paboTHl SBISIOTCS HENMPEMEHHBIM YCJIOBHEM JUIsl JIOMycKa K 3adeTy. Bo Bpems
BBITIOJIHEHHUSI ~ KOHTPOJBHOM  pabOThI  MOXHO  TIOJYYHTh  TPYNIIOBBIE WM
WHIUBUTyJIbHBIC KOHCYJIBTAINH Y TIPETIOIaBaTEIIA.

10. IlepeyeHb HH(POPMALMOHHBIX TEXHOJIOTHIi, IPOTPAMMHOI0 0o0ecrieYeHus1 U
HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM, HCIIO0JIb3YyeMbIX MPH OCYIIECTBIEHUN
00pa3oBaTeJIbHOI0 MPoLecca Mo AUCHUIIUHE

[IporpammHoe oOecrieueHue Jis  TPOBEACHUS  JICKUUN, JIEMOHCTpaIuu
npesenraruii: Microsoft Office 2003 u Boime. Kommnsrotepusie nporpammser: MathCad,
Electronics Workbench st pacyera KOHTPOJIBHBIX W MOJCIMPOBAHUS JTAOOPATOPHBIX
pabor.

IIpogeccunonanbubie 6a3bl JAHHBIX,
HCII0JIb3yeMble /ISl H3yYeHHUs JUCHUILINHBI (CBOOOAHBIN 0CTYII)

1. OObmepoccuiickuidi MareMaTH4ecKuii mopran (MH(pOpMaUMOHHAs CUCTEMA) -

http://www.mathnet.ru

2. Mathcad - oOyJaromui pecypc -
http://www.exponenta.ru/soft/Mathcad/learn/learn.asp

3. Tloptam HHTEIUIEKTYaJIbHOTO IIeHTpa — HayyHoW Oubmuoteku um. E.N.
OBCsIHKMHA

https://library.narfu.ru/index.php?option=com content&view=article&id=500& It
emid=569&Ilang=ru

11. OnucaHue MaTepHATbHO-TEXHUYECKOI 0a3bl, HEOOXOTUMOM
IJI51 OCYlIeCTBJIEHNsI 00Pa30BaTEIbHOI0 MPOLECca MO AUCHUIIIUHE

11.1. TpeOoBaHusi K ayTUTOPUAM (IIOMELIEHUSIM, KAOUHETAM) /IJIsl IPOBEACHUSA
3aHATHH ¢ YKa3aHUEM COOTBETCTBYIOLECI0 OCHAIICHUSA 3AHATHH C YKA3aHUEM
COOTBETCTBYIOIIEI0 OCHALICHUS

YyebHas ayauTopus AJid MPOBEACHHS YYEOHBIX 3aHSATUH, MPETYyCMOTPEHHBIX
nmporpaMmol crienuanuteta (IPOBEAEHUE 3aHITHN JIEKIIMOHHOTO THIA, 3aHSATUN
CEMHUHAPCKOTO THIA, TPYNIIOBBIX W HWHIWBUAYAJIBHBIX KOHCYJbTALMM, TEKYIIErO
KOHTPOJISI U TIPOMEKYTOUHOM aTTectaruu) - ayautopus Ne 405, Crienanu3upoBaHHas
MeOellb: CTOJIbI YYEHHUYECKHE - 18 MIT., CTyNbs YdeHHUecKHe - 36 IIT., TOCKa HaCTeHHAs
(menoBas) - 1 mT.,, cron mpenoaaBarenss - | IIT., CTyJl mpenogaBarens - | mirT.
Texnuyeckue cpeacrBa OOydeHHs: TEPEHOCHOW OHKpaH, NEPEHOCHOW MPOEKTOp,
HOYTOYK. Y4eOHO-HarJIAIHbIe TOCOOUS - KOMIUJIEKT MpPEe3eHTaluH, MIIaKaToB.

11.2. TlepeyeHb J1a60PATOPHOTO 00OPYAOBAHUS
YueOHas ayauTopus I MPOBEACHUS YUYEOHBIX 3aHSATUM, MPETyCMOTPEHHBIX
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http://www.mathnet.ru/
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https://library.narfu.ru/index.php?option=com_content&view=article&id=500&Itemid=569&lang=ru
https://library.narfu.ru/index.php?option=com_content&view=article&id=500&Itemid=569&lang=ru

MporpamMMoit crieruanuTeTa (MMPOBEACHNE 3aHATUI CeMHUHapcKoro Tumna) - Jlaboparopus
«KonrtaktHas cetb», aymutopuss No 506. Cneumanu3upoBaHHas MeO€Nb: CTOJIbI
ydyeHuueckue - 10 mrt., cTynbsi yueHuueckue - 21 mrt., cton npenoaasarens - 1 mir.,
CTyN mpemnojaBarens - 1 mT., Tocka HacTeHHas (Mernoas) - 1 mr. JlabopaTopHoe
obopynoBanue: ycraHoBka I[1JIM-B-YXIJI1, ycranoBka [ICC - 1Y2, nabop mojeneit
KOHTaKTHOM ceTu, Habop ¢parMeHTOB KOHTakTHOM cetu. Crenanl: «M30asTOpHI
KOHTAKTHOM CETH», «3alllUTHbIE U MOHTa)XHbIE CpencTBa», «CoeNMHEHUE MPOBOJIOBY,
«/Jlerann KOHTaKTHOHN ceTn», «CXema NMUTaHUS U CEKIIMOHMPOBAHUS KOHTAKTHOW CETH
MOCTOSTHHOTO TOKay», «Cxema MUTaHUS U CEKUMOHUPOBAHUSI KOHTAKTHOW CETH CHUCTEMBI
2x25kBy», «Cxema nuTaHus U CEKIIMOHUPOBAHUSI KOHTAKTHOW CETHU NEPEMEHHOIO TOKA
cucrembl 25kB», «Cxema muTaHUs M CEKIMOHMPOBAHUSI CTAHIMHM CTHIKOBOW JIMHUU
MTOCTOSIHHOTO U MIEPEMEHHOTO TOKa.



IIpunoxenue k padboueii nporpamme

®OHJI
OLIEHOYHBIX CPEJICTB

10 y4e0HO# JUCHUIINHE

OHEPI'OCBEPET'AIOIIUE TEXHOJIOI'TU
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1. IlepeyeHb KOMIIETEHUMH € YKAa3aHUEM ITaNoB UX (popMUpOBaHUA
B IpoLecce 0OCBOCHHUS Y4eOHOM TN CHUIIHHBI

1.1.
IIK-8. CnocoGeH BBITIOJHATh MPOEKTHI

ITepeyeHb KOMIETEHIM A

YCTPOUCTB  DIIEKTpUPUKALUUA U

AIIEKTPOCHAOKEHHS U pa3pabaThiBaTh K HUIM TEXHHUYECKYIO JOKYMEHTAIIHIO.
Nuaukarop IIK-8.5. PaspabarpiBaeT mnporpamMmy II0 3HEProcOCpPeKEHUIO U
TIOBBITIICHUIO SHEPTeTUIECKON A(P(HEKTUBHOCTH CHCTEM DJIEKTPOCHAOKCHHS

1.2.

Jrtansbl GopMUPOBAHUSS KOMIIETEH M

B Ipouecce 0CBOCHHs Y4e0OHOM JUCHUIJINHbBI

HaumeHnoBaHue 3Tana Coneprxanue yTana Koasbl popmupyembIx Ha
(BUIBI Y4eOHOM padoThI) JTane KOMIeTeHUIM i,

HHIHKATOPOB

Oran I. ®dopmupoBanue | Jlekiuu, camocTosTelbHas paboTa ITK-5 (TIK-5.2)

TEOpeTU4eCcKOol 0a3bl 3HAHU CTY/ICHTOB C TEOPETUYECKOH 0a30H,

J1abopaTopHbBIC PAOOTHI

Oran 2. ®opmupoBanue | JlaboparopHbie pabOThI IK-5 (ITK-5.2)

YMEHHIN

Oran 3. ®opmupoBanue | BoimomHeHne KOHTPOIBHON paboThI I1K-5 (ITK-5.2)

HAaBBIKOB MPAaKTUIECKOTO

UCIONIb30BAaHUsI ~ 3HAHUM U

YMEHUH

Oran 4. IIpoBepka ycBOeHHOro | 3amuTa KOHTPOJIBHOW paboThl, 3a4eT I1K-5 (ITK-5.2)

Marepuaia

2. Onucanue nokasareJieil U KpUTepHeB OLlEHNBAHUS KOMIIETEHIIUH HA
Pa3IHYHBIX 3Tanax ux GopMupoBaHus, ONMCAHNE IIKAJ OLIEHUBAHUS

2.1. Iloka3aTe/n U KPUTEPUHU OLIEHNBAHNS KOMIIETEHIIM I
HA Pa3JIMYHBbIX ITANAaX UX GopMUpOBaAHUSA

Oran Kon [Tokazarenun Kpurepun Crioco6s1
(dbopMHUpOBaHUS | KOMIIETEHIIUH, OLICHUBaHUS OLIEHKHU
KOMITETEHITHH WH/INKATOP KOMIIETEHIIHH
Ortan 1. I1K-5 - MOCEIIEHUE | - HaJMYUe KOHCIEKTa | yCTHBINA OTBET
dopMupoBaHue (TK-5.2) JEKIMOHHBIX 3aHATUH,| JIEKIUA TI0  BCEM
TEOPETUYECKON 71a00paTOpHBIX pabOT; | TeMaM, BBIHECEHHBIM
0a3bl 3HAHHUI - BEJCHHWE KOHCIIEKTa| Ha JIEKIIHNOHHOE

JIEKIUH; o0cyKIeHueE;

- ydacTue B | - aKTHBHOE YydYacTue

00CyX/IeHUN CTYZAEHTA B

TEOPETHYECKUX 00CyXIeHUN

BOIIPOCOB  T€M  Ha | TEOPETHUYECKUX

KaXX 101 BOIIPOCOB.

n1abopaTopHOI
Oran 2. [1K-5 - BBIIIOJIHEHUE | - YCIIEIIHOE | OTYET o
dopmupoBaHue (IIK-5.2) 71a00paTOPHBIX PabOT | CAMOCTOSITEIHHOE 1a00paTOPHBIM
YMEHUI BBIIIOJTHEHHUE 51
(pemenue 71a00paTOPHBIX Pa0OT. | MPAKTUYECKUM
3a/1a4uu 1o pabotam
obpasiy)
Oran 3. [1K-5 - HQJIMYME MPABUIIBHO | - KOHTPOJIbHAS | KOHTPOJIbHAS
dopmupoBaHue (ITIK-5.2) BBINIOJTHEHHOMN pabota umeer | pabora
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HABBIKOB KOHTPOJIBHON pabOTHI | TOJOKHUTEIBHYIO
MPAKTUYECKOTO PELeH3UIO0 u
MCIOJIb30BAHUS JIOTYIIeHA K 3aLIUTe
3HaHUI u
YMEHUHU
Oran 4. IIK-5 - 3alllTa | - OTBETBl HAa BCE | YCTHBIM OTBET,
[TpoBepka (TIK-5.2) KOHTPOJIbHON PabOThI | BOIPOCHI 0 | peIICHHE
YCBOEHHOTO - yCIIEIIHOE | KOHTPOJIbHOW paboTe; | 3amay
MaTepuaia MPOXOXKACHUE - OTBETHl HAa BOMPOCHI
TECTUPOBAHUS K 3a4yeTy Ha
- 3a4eT JIOTIOJTHUTEIIbHBIC
BOIIPOCHl TIO OMIIETY
(mpu HEOOXOUMOCTH )

2.2. Kpurtepum oueHUBAHUSI KOMIIETEHIMI 10 YPOBHIO HX COPMHPOBAHHOCTH

Kon YpoBHU chOpMHUPOBAHHOCTH KOMIETEHITHIH
KOMIIETEHIINH, 0a30BbII CpenHui BBICOKUU
VHUKATOP
[1K-5 3HaTh: 3HaTh: 3HaTh:

(TIK-5.2) - OCHOBHBIE IapPAMETPHI | - METO/bI pacuéra | - MeToAbl BbIOOpa MeECT
CUCTEMBI TATOBOIO | IApaMETPOB CUCTEMBI | PaCIOJIOKEHUSI  TATOBBIX
AIIEKTPOCHAOKEHUS TATOBOI'O MO/ICTaHIU I Ha
JKEJIE3HBIX TOPOT JIEKTPOCHA0KEHUS NEKTPUYECKUX KEJIE3HBIX
YMmern: KEJIE3HBIX JI0pOT Joporax
- aHAJIN3UPOBATh | YMeTh: YMmern:

OCHOBHBIE TIapaMeTphbl | -  IPUMEHATb  METOAbI | - OOOCHOBBIBaTb METObI

CHUCTEMBI TATOBOIO | pacuéra napaMeTpoB | BeIOOpa MECT

IIEKTPOCHAOKEHNUs CUCTEMBbI TACOBOI'O | PACIOJIOKEHUSI  TATOBBIX

JKEJIE3HBIX 1OPOT JIEKTPOCHAOKEHU S MIOICTaHIU I Ha

Baanern: MarucTpajbHbIX MarucTpaibHbIX

- HAaBBIKAMU | MJIEKTPUYECKUX  JKEJIE3HBIX | DJIEKTPUYECKUX >KEJIE3HBIX

000CHOBaHUS Jopor Joporax

OCHOBHBIX IapaMeTpoB | Biaxers: Baanern:

CUCTEMBbI TATOBOTO | -  METOOUKOM  pacyera | - METOAoJorueil BbIOOpa

AIIEKTPOCHAOKEHUS [1apaMeTpoB CUCTEMBI | MECT pacroIoXKeHU

JKEJIE3HBIX IOPOT TATOBOI'O TATOBBIX MOJICTAHIINH
JIEKTPOCHA0KEHUS KEJIE3HBIX 1OpOrax

YKEJIE3HBIX JI0pPOT

2.3. Ukaabl onuennBaHus (POPMUPOBAHUSS UHIUKATOPOB JOCTHKEHUS

KOMIIeTeHIIMI

a) llIkaja oueHMBaHUA 324€TA

Ikama oneHuBaHusa

Kpurepuu onennBanus

3auer NuaukaTtop MOCTHXKEHUS KOMIIETEHIIMH C(HOPMUPOBAH HA YPOBHE HE HIKE
0a30BOr0 U CTYJEHT OTBEYAET Ha JIOMOJHUTENbHbIE BOIIPOCHI.
CryneHr:
- IPOYHO YCBOWJI MTPEAYCMOTPEHHOM MPOrpaMMO MaTepHalr,
- MPAaBUJIBHO, apTYMEHTUPOBAHO OTBETUJI HA BCE BOIPOCHI.
- TOKa3aJd TIyOOKHE CHUCTEMaTH3MPOBAHHBIC 3HAHUS, BIAJCET MPUEMaMU
pPacCyXJIeHHsI M COIOCTAaBJISIET MaTepHall W3 Pa3HbIX HMCTOYHHUKOB: TEOPHUIO
CBA3BIBACT C TMPAKTUKOW, JPYrUMH TeMaMH JIaHHOTO Kypca, JApPYrux
M3y4aeMbIX MPEIMETOB,;
- 0€3 OIMOOK BHITIOJHUJ MPAKTUIECKOE 3aJaHue.

Hezauer NuaukaTtop NDOCTHMXKEHHMS] KOMIETCHIMH C(HOpPMHpOBAH Ha YypPOBHE HIDKE
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68.30BOF0 U CTYACHT 3aTPYAHACTCA OTBCTUTH HAa JOIMMOJIHUTCIILHBIC BOIIPOCHI.
BeicTaBisiercs cTyneHTy, KOTopblii He cpaBuiics ¢ 50% BOMPOCOB U 3a1aHUN
Ousera, B OTBETaxX Ha JPyTrue BOIPOCH JOMYCTUI CYIleCTBeHHbIe omnOKu. He
MOXXET  OTBETUTh HA  JOMOJHUTEIbHBIE  BOIPOCHI,  MPEIOKCHHbBIE
IIpenojaBaTeieM.

0) llIkaJyia oeHMBAHUA KOHTPOJbHbIX PadoT

IIIxana oueHuBaHus Kpurepuu onenuBanus

3auet WNuaukaTtop MOCTHXKEHUS KOMIIETEHIMH c(HOpMHUpPOBAH Ha YpOBHE HE HIKE
6a3oBoro. JlaHbl OTBETHI Ha BCE TEOPETUYECKHE BOMPOCHL. Bce pacuers
BBITIOJTHEHBI BEPHO U UMEIOT HEOOXOIMMBbIE MOSICHEHHS

Hesauer Wuaukatop AOCTHXKEHHS KOMIETEHUIUH C(OpMUpOBAH Ha YPOBHE HIXKE
6a3oBoro. B pacuerax pomyuieHbl OIIMOKH, HEOOXOIUMBIE IOSCHEHUS
OTCYTCTBYIOT, UMEIOTCS] OLIMOKHU B TEOPETUUECKUX BOIIPOCAX.

3. TunoBbie KOHTPOJIbHBbIC 32/IaHUS M HHbIE MaTepHaJbl, He00X0AMMBbIe 1JIs1
OLICHKHU 3HAHMIi, yMEHUI1, HABBIKOB, XapaKTePHU3YIOIIUX ITAMbI (popMUpOBaAHUA

KOMIIeTEeHIU i
Kon Oranbl GOPMUPOBAHUS KOMITETEHIIUU Tunossie 3a7aHUs
KOMIIECTECHIIYH, (OLICHOYHBIEC CPECTBA)
WHIUKATOpa
[1K-5 Oran 1. ®opMmupoBaHUEe TEOPETUUECKOM 0a3bl | - AUCKYyCCHUs

(TIK-5.2) 3HaHUH
Oran 2. ®opmupoBaHue yMeHUHl (pelieHue | - 1a0opaTOpPHBIE 3aAHATUS
3a/1a4u 10 00pasity)

Oran 3. dopMHUpOBaHHE HaBBIKOB | - KOHTPOJIbHAS paboTa
IIPAKTUYECKOI'0 HCIOJIb30BAHUSA 3HAHUU U

YMEHUHU

Oran 4. [IpoBepka ycBOEHHOr0 Marepuaia - BOIIPOCHI K 3a4yery

(ITpunoxenwue 1)

4. Metoan4ieckne MaTepuaJibl, ONpPeAe/siionue Npoueaypbl OeHUBAHUSA 3HAHM,
YMEHUI U HABBIKOB

3auer

3a4eT MpoOBOAUTCA B 3aJlaHHBIA CPOK, COTJIACHO Tpaduky ydeOHOro mporecca.
3auer npoxoauT B (Gopme colOeceqoBaHUs MO OWIEeTaM, B KOTOPBIE BKIIOYAIOTCS
TEOpeTHYeckre BOMpoCchl. [Ipum BBICTaBICHMHM 3adeTa YYUTHIBACTCS YPOBEHD
NPUOOPETEHHBIX KOMITETEHIINH CTyJIeHTa. AYIUTOPHOE BpeMs, OTBEICHHOE CTYICHTY,
Ha MOArOTOBKY — 20 MUH.

JlaGopaTopHnasi padora

[TpoBenenune 1abopaTOpHBIX padbOT MO3BOJISIET CTYACHTAM YIUIyOUTh M 3aKPEMUTh
TEOPETUYECKHE 3HAHUS, PA3BUTHUSI HABBIKOB CAMOCTOSITEIIBHOTO SKCIIEPUMEHTUPOBAHMSL.
Bxirodyaer MOArOTOBKY HEOOXOAMMBIX JJisi ONbITa (SKCIEPUMEHTA) TNPUOOPOB,
00Opy/IOBaHUs, COCTABIICHUE CXEMBI-IUIAHA OIbITa, €ro MPOBEJCHHUE U ONHCAHHUE.
VYyamuecss npuoOpeTaloT yMEHHsT U HaBBIKM, HEOOXOAMMBIE UM B MOCIEIYIOIIEH
npo(hecCHOHANTFHOW NIeATEIHbHOCTH W CHOCOOCTBYIOT (DOPMHPOBAHUIO MPUYUHHO-
CJICJICTBEHHBIX CBSI3€H 3aKOHOB (PM3UKH U UCCIIETyEMbIX SBICHUM.
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KontpoabHasi pabora

OTO0 BHEAYTUTOPHBIA BHJI CaMOCTOSATEIbHONM pabOThl CTYNEHTOB. 3aJaHuEe Ha
paloTy MO AUCIUILTMHE BBIIAETCS MPEToAaBaTeNIM [0 BapHAHTaM.

[Tocie mpoBepku paboTa BO3BpaIaeTcst CTyIeHTaM Ui OJATOTOBKH €€ K 3allluTe.
3amuTa KOHTPOJBHOM pabOThl IPOBOAUTCS HA SK3aMEHALIMOHHOW CECCUU U SIBIISETCS
OCHOBAaHHEM JIA JIOMyCKa CTyJeHTa K 3aueTy. [Ipu 3ammure paboThl CTYACHTHI JOJKHBI
OTBETUTH HA TEOPETHUUECKUE BOIIPOCHI IO TEMATUKE PAOOTHIL.

Tema: «PacueT moTepb MOIIHOCTHU B CETSAX HETSATOBOTO IEKTPOCHAOKCHHUS.

Juckyccust

[Ipy nDpoBeneHHH JHUCKYCCHM CTyIAEHTaM [UIsi OOCYXIEHHsS NpeaiararoTcs
BONPOCHI IO TeME, OTBEICHHON Ha IPaKTUYecKoe 3aHATue (corylacHo paboueit
nporpaMMe yuyeOHoi aucuuiuinebl). [Ipu oTBeTe Ha BOMPOCH! CTyE€HTaM HEOOXOIUMO
ONPENEIIUTh CXEMY NAIBHEHIIErO PEIICHHs NTOCTABICHHOU 3a7a4yu. Takke mpu OTBETE
Ha BOIPOCHI HEOOXOMMO MPOBECTH aHAINU3 HAMPSLKEHHO-1e(POPMHUPYEMOTO COCTOSIHUS
KOHCTPYKLIUH.
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IIpunoxenue 1
BOITPOCHI K 3AYETY

Bonpocs 7151 npoBepku ypoBHsi 00yuyeHHOCTH « 3 HATD)

1. Cxembl TUTaHHWs KOHTAKTHOW ceTH. [locThl cekimonupoBanus. [locTb
napasuIeIbHOTO COSTMHEHUSI.

2.  llpomonpHas kommeHcanus. [IpuHIMNUANBHAsT CcXeMa ¥ BEKTOpHAs
auarpamma.

3. BimsgHme BHEMIHWX XapaKTEPUCTHK TATOBBIX IMOACTAHIIMN Ha MPOIIECC
PEKyIIEepaTUBHOTO TOPMOXEHUs. M30BITOUHBIH TOK W W30BITOYHAS DHEPTHUS
peKynepanuu.

4.,  TOACTAaHIMH TPU COCAMHEHHH OOMOTOK TPaHC(HOPMATOPOB B OTKPBITHIN
TPEYTOJIbHHK.

5. VYron cnBura ¢aszbl, KOdQPUIUEHT NCKaKEHUS U KOIPPUITUESHT MOIITHOCTH
TATOBBIX HATPY30K K.J. IEPEMEHHOTO TOKA.

6.  [Iuranue u CEKIIMOHUPOBAHNE KOHTAKTHOW CETH NMEPEMEHHOTO TOKA.

7.  Iluranue U CEKIMOHUPOBAHHE KOHTAKTHOM CETH MEPEMEHHOI0 TOKa IMpH
COCIMHEHUH OOMOTOK TpaHcpopMaTopoB Mo cxeme y/A. BekTopHbie quarpaMmbl s
TOKOB U HaIpsiKEHUH.

8. CxeMbl coeTMHEHUSI 0OMOTOK TpaHC(HOPMATOPOB Ha TATOBBIX MOJACTAHITUAX
MIEPEMEHHOT0 TOKA.
0. Bausame  MrHOBEHHBIX  KOJICOAHUW Y UIMTEIBbHBIX  OTKJIOHEHHM

HaIPSHKEHUS OT pacYETHOTO HAa pabOTy MOIBIKHOTO COCTABA.

10. Cxema muTaHWS KOHTAKTHOW CETH ydacTKa JJI.K.JI. OJHO(GA3HOTO TOKA OT
IIIECTH TATOBBIX MOACTAHIIMK TIPH COCIWHEHWH OOMOTOK TpaHchopMaropa MO CXeMe
OTKPBITOTO TpeyrojibHUKa. BekTopHas nuarpamMma HanmpsHDKeHUS KOHTAaKTHOM CETH.

11. CxeMbl TpPUCOSAVMHEHHUS TATOBBIX IIOJACTAHIIMN TICPEMEHHOTO TOKa K
JUHUSM Tiepeaadn npu TpéxdasHbix TpaHchopMaTopax.

Bonpocs! a5 ypoBHsi 00ydyeHHocT «Y METb»

12. BHemHue XapakTEpUCTUKU TATOBBIX MOJCTAHIUN MOCTOSHHOTO TOKA.
BHyTpeHHEe 5SKBHBAJIEHTHOE CONPOTUBJIEHUE TNOJACTaHUMW. BiusHue wux Ha
pacnpenesnieHue Harpy30K MeKy IMOACTaHIUSMH.

13. ToxopacmpeneneHue B TpaHCPopMaTope MOACTAHIIMU MEPEMEHHOTO TOKa,
COEAMHEHHOM I10 CXEME 3BE3/1a — TPEYTOJIbHUK. BEKTOpHBIE THarpaMMBl.

14.  CxeMbl coelMHEHHUsS OOMOTOK TpaHC(OPMATOPOB HA TATOBBIX MOACTAHIIMSIX
MEPEMEHHOTO TOKa.

15. TlocThl CEKUMOHUPOBAHUS [JIsi JBYXIYTHBIX U OJHOIYTHBIX YYacCTKOB
MOCTOSIHHOTO TOKA U MEPEMEHHOTO TOKa.

16. CpaBHMTENbHBI aHAJIU3 METOJOB pacdyéra CUCTEMBI JIEKTPOCHAOXKEHMS,
OCHOBAHHBIX Ha UCCJIEIOBAaHUM rpaduKa ABHKEHUS MOE3/10B.

17. Pacuér ToxopacnpeaelieHUs B TITOBOW CETH MPU JIMHEHHBIX U HEJIMHEHHBIX
XapaKTEPUCTHKAX TATOBBIX MOJCTAHIIMI HA TIOCTOSIHHOM TOKE.

18. Pacuér cpemnux u 3¢h(dEKTUBHBIX TOKOB (HUAEpOB, a Takke MOTEPb
MOIIIHOCTH B TATOBOM CETH METOJOM pPABHOMEPHBIX CEUEHHH rpaduka ABMKEHUS
ITOE3/10B.

19. Pacuér moTepu HamnpspKeHUS B KOHTAKTHOM CETH JIO MOe€37a 3a BpeMsl ero
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X0/1a 1O JIUMUTHUPYIOLEMY MIEPETOHY MM OJIOK-y4acTKy.

20. Pacu€t MOIHOCTH MOACTAHIIUI U CEYEHHsSI POBOIOB KOHTAKTHOM CETH.

21. Pacuér noTeHUHMaJOB U TOKOB B pEJbCax Ha IMOCTOSIHHOM TOKE I CXEMBbI
OJIHOCTOPOHHETO ITUTaHUs C OJHON Harpy3KOu.

22. Metoapl pacuéra CUCTEMBI 3JEKTPOCHAOKEHUS, OCHOBAaHHbIC Ha aHAJIN3e
rpaduka aBumxeHHs. OCOOEHHOCTH MPUMEHEHUS! 3TUX METOJOB IPHU MPOEKTUPOBAHUU
METPOIIOJIMTEHA.

23. Pacuér MrHOBEHHBIX CXEM IIpH MepeMeHHOM Toke. OcoOeHHOCTH pacuéra
IIPY POJOIBHON KOMIIEHCALIUY.

24. Pacuér cucTeMsbl 3JIeKTPOCHAOXKEHHSI METOJIOM aHalin3a rpaduka
JIBUKEHUSL.

Bomnpoce! pis1 ypoBusi 00yuenHoctu «BJIAJTETDb»

25. [Tanenue u noTepst HAIPSKEHUS B TATOBOM CETU NIEPEMEHHOIO TOKa. Pacuér.

26. OnpeneneHue MTHOBEHHOM MOTEPH MOIIHOCTHA B KOHTaKTHOM ceTu. BiusHue
CXEMBI [TUTaHUS HA ITIOTEPU MOLTHOCTH.

277. Pacyér MrHOBEHHBIX CXEM Ha IIOCTOSIHHOM TOKE IPU HEPaBHBIX HAIIPSIKEHUSAX
IIMHAaX MMOACTaHIUMH.

28. Cpennue moTepu HampspKeHUs. Pacd€r mx METOAOM XapaKTEpHBIX CEYEHUN
rpaduka IBUKEHUS MOE3]10B.

29. Pacu€r mOTEHLHAJIOB pENbC — 3€MJII U TOKOB B PENbCaX HAa y4YacTKe C
JBYXCTOPOHHEM IMUTAHUEM TATOBOM CETH (IIOCT. TOK).

30. Pacu€r Harpy3ok (QuaepoB METOJOM XapaKTepHbIX CceYeHuM rpaduka
JIBUYKEHUS.

31. Pacuér TOKOpacnpeneneHuss B TATOBOM CETH IIPU Y3JI0BOM CXEME METOAOM
(PMKTUBHOI MOJCTaHIUU.

32. IlocTpoeHue 3aBUCHUMOCTEW TOKa (ujaepa U MOTEPbh MOLIHOCTH B TITOBOM
CETH OT BPEMEHHU MPU MOMOLIY METOJIOB aHaIN3a rpaduKka JBUKEHUS.

33. XapakTepuCTUKHU TIATOBBIX ABHUTratescii. Pesxxumbl BefeHus mnoes3na. TsaroBbie
3a/1ay.

OueHouHble cpeacTBa

IMIK-8. CnocoOeH BBITIOJHATh MPOEKTHI YCTPOWUCTB ANEKTPUPUKAIMH U
AIIEKTPOCHAOKEHUS U pa3padaThiBaTh K HUM TEXHUYECKYIO JJOKYMEHTAITHIO.

TECTOBBIE 3AJIAHUSA

1. Ha pucyHnke npencraneHa:
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| IlorpeduTenu 31eKTpUUECKOi SHEPrUn |
I

[pennpusTus xene3HOA0POIKHOTO ITocTopoHHHUE XKENE3HOTOPOIKHOMY
TpaHCIopTa TPaHCIOPTY NPEANPHATUS
Hersrossie
Tsra noe3nos
oTpeduTeH
Ha skcrnmyararnuonssie Ha nonco0Ho- IIpomsbieHHBIE
HY’KIBI BCIIOMAarareabHyIo noTpedbuTenu
JIeATENbHOCTh
[MoTpebieHue, cBsA3aHHOE C CenbCKOX03sIiiCTBEHHBIE
MEPEBO30YHBIM IIPOLIECCOM [ToTpebnenne norpeduTenu
Ha IPOHU3BOJICTBO
Ipouee HPOMBIIITIEHHOH
MIPOU3BOJCTBEHHOE MIPOLYKLIUH
p pony L » Hacenenue
norpedieHune
IMoTtpebaenue
KOMMYHAJILHO-OBITOBOE

a CrpykTypa noTpeOieHns NEeKTPUIECKON IHEPTUH Ha XKEJIE3HOH 1opore

6 CMeliaHHasg cxeMa 3JIEKTPOCHAOKEHHS Harpy30K NEpBOM KaTeropuu Ha
KEJIe3HOM 1opore
CrpyKTypHas cxeMa 3HEprocOepexeHus Ha KeJIe3HOU Jopore

r CtpykTypa noapasaeieHuil YJHEprocHa0KeHUs Ha JKEeJIe3HOU Jopore

2. Ha kakoe Bpems JoIycKaeTcsl epepPhIB B JIEKTPOCHAOKEHUH noTpedureneit 3-i

KaTeropuu?

a Ha BpeMs1 aBTOMAaTHYeCKOTO BKIFOUEHUS PE3EPBHOTO MUTAHUS

0 He 6onee 3 yacoB

B He Gonee cyTok

r He 6onee 1 yaca

3. Urto mpumeHsieTcs Juisi pe3epBUpOBaHus norpedureneit 1-it ocodoit kareropun?

a JIOnOJTHUTENBHBIN BBIKIIOYATENb B PACIPELYCTPONCTBE

0 Juzenb-reneparop

B ABTOMaTHYECKOE TOBTOPHOE BKIIIOYCHUE

r CosHeuHas AJIEKTPOCTaHLIHS

4.  Yro U3 MeEpeuHucICHHOr0 HE OTHOCUTCA K HEraTUBHBIM IOCJIEJICTBUSAM

IIPOTEKaHUS YPABHUTEIBHOIO TOKA B AJIEKTPOTATOBOU CETH:

a 3aMEeTHO CHUYKAETCA HaJIeKHOCTh pa0OThl KOHTAKTHOM CETH

6 3aMETHO  CHWXKAETCS  HAJIeKHOCTh  paboThl  OO0OpYIOBAaHMSI  TATOBBIX
NOJICTaHIUI

s [losiBieHrEe JTOMOJHUTENBHBIX IOTEPh DSHEPrUMM B CHUCTEME TATOBOIO
AIICKTPOCHAOKECHUS

- [TosiBNeHNE CYIIECTBEHHBIX JONOJHUTENBHBIX NOTEPh DHEPIUU B CHCTEME
HETSTOBOIO AJIEKTPOCHAOKEHUS

S. JI71st CHYDKEHMSI ypaBHUTEIBHOTO TOKA MPUMEHSIETCS:

N Hcnonb3oBaHue yCTpOWCTB PETyIMpOBaHUS HANpsHKEHUsS Ha TpaHchopmaropax

TATOBBIX MOACTAHIUI
0 Hcnonp3oBaHue cUCTEM AIEKTPOCHAOKEHHUSI TOCTOSTHHOTO TOKA
B YcTaHOBKA HIYHTHUPYIOIIMX PEAKTOPOB
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r YcTraHoBKa TOKOOI'PAHUYNBAIOIIUX PEAKTOPOB

6. [Torepu B peabCOBOM CETH ONPEAECTAIOTCS:
a ToJIBKO COMTPOTUBIEHUEM PEITBCOB
0 ConpoTHBIEHUEM PEIIBCOB U PEINBCOBBIX CTHIKOB
B TOJIBKO CONPOTUBIEHUEM PEIBCOBBIX CTHIKOB
r Her npaBunbsHOTO OTBETA
7. Ha pucynke npencrasieHa:
n A
2 U > Us
-
I,#0 ll
2 J
/ -
< <
-

N Cxema npoTeKaHusi YPaBHUTEIBHOTO TOKA MIPU OTCYTCTBUM TOKOBOW HArpy3Ku

Ha MEXITOJCTaHIIMOHHOM 30HE Ab
6 CxeMa MpoTeKkaHusl YPaBHUTEIBHOTO TOKAa MPHU HAJTUYHUH JIEKTPOIOABUKHOTO

COCTaBa Ha MEXIOJICTAHIIMOHHOM 30HEe ADB

CxeMa npoTeKaHHs TOKa Harpy3Ku B KOHTAKTHOM CETH
r ONIopbl MAJCHUS HAIPSHKEHUS. B MEXKITOACTAHIIMOHHOW 30HE
8. MeponpusTrs o CHUKEHUIO MTOTEPh MOAPA3IAENAIOTCS Ha!
a OpraHu3alMoOHHbIE U TEXHUYECKHE
0 TexHnueckne U KOMMEpYECKUe
B TexHnYeCcKne, TEXHOJIOTMYECKUE U OPTaHU3ALMOHHbIE
r TexHn4YECKHEe, TEXHOJIOTMYECKUE, OPTaHN3ALMOHHBIE U KOMMEPUECKHE
9. BobiOepute BbIpakeHHE JUIsl ONpPENENICHUsT TOTEepPh JJIEKTPOIHEPTUU OT
YPaBHUTEIBHOTO TOKA:
a AW, =12R LT _-10°

12 103

6 AW, =I12R LT, -10
B AW, =12 X, LT,_-107
r AW, =12R,
10. JlormycTumMoe OTKJIOHEHHWE HalpsKEHUsT OT HOMHMHAJIBHOIO B TOYKAX
noaxiroueHus ycrpoucrs CLIb cocraBiser:
a +10%
0 +5%
B +15%
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r -5u+10%

11. JlomycTUMOE ~ OTKIIOHEHHE HampsDKEHHST B TOYKaX — pasrpaHHYCHUS
0aJaHCOBOM MPUHAMIEKHOCTH MEXAY JIHHHEH MPOJOJLHOTO JIIEKTPOCHAOKCHHS U
CETSIMH CTOPOHHMX HEKEJIE3HOIOPOKHBIX IIOTPEOUTENIEH COCTABIISIET:

a +10%

0 +5%

B +15%

r -5u+10%

12. CoBeplIEeHCTBOBAaHUE CUCTEMbl HOPMUPOBAHMSI YHEPro3aTpaT HaAIPABICHO

Ha:

N CHMXeHHE DJeKTpONoTpeOJIeHusT Ha TATY T[O0€310B U TOBBIIICHUE
CTUMYIUPYIOUIETO 3 (PeKTa TEXHOIOTHUECKUX HOPM

0 CHMXEeHHNE TEXHOJIIOTUYECKHUX TIOTEPH AMEKTPOIHEPTHH B KOHTAKTHON CETH

B CHuXeHHEe TeXHOJIIOTUYECKUX MOTEPh ANEKTPOIHEPTUU B PENILCOBON LIEMTU

- CHMXEHHE TEXHOJIOTUYECKUX MOTEPh MIEKTPOIHEPTHMHU B CETSAX HETATOBOTO
AIIEKTPOCHAOKCHUS

13. CHuxeHue 2HepronoTpedIeHUs Ha TATY MOE3/10B MOKET OBITh JOCTUTHYTO

MyTEeM pean3alii CICTYIOMEro MEPOIPHSITHS:

a 3aMeHa TPaHC(POPMATOPOB HA TATOBBIX MOJACTAHITHIX

0 3aMeHa TPaHCPOPMATOPOB COOCTBEHHBIX HYXK]] Ha TATOBBIX MOJCTAHITHIX

B ONITUMU3ALIMS SHEPTo3aTpar MpH MPOITYyCKe MOE310M0TOKA

r CoBepILIeHCTBOBAHUE METOOB pacyeTa Harpy304HbIX OTEPh IEKTPOIHEPTHU

14. Ilpumenenue ycrtpoiicte IIBB Ha TpaHcopmaTopax s peryaupoBaHUs
HarnpsokeHus: 3p(HEKTUBHO B CiIydae:

a [InTanus Harpy30K, UMEIOIINX PE3KOTIEPEMEHHBIN XaPaAKTED
0 YCTaHOBKM Ha MOACTAHLHUAX C CE30HHON HArpy3Kou

B BcTpedHOoro perynupoBaHus HallpsyKEHUs

r [Tutanus norpeduteneit MepBoii KATETOPUU HAICKHOCTH

15. Onrtumuzanuss yucna palOoTarolUMX TpaHCPOPMATOPOB HAa  MOJCTAHLUAX
IpeHa3HaueHa JJIs:

a CHMXEHUS TTOTEPh XOJIOCTOTO X0Aa TpaHChHOpMaTOPOB MOACTAHITUN
0 BHeapeHus cuctem aBTOMaTU3UPOBAHHOTO YU€Ta AIEKTPOIHEPTUU
B [ToBbIIIeHNS] MPOMTYCKHOM CIIOCOOHOCTH JIMHUM AJIEKTPOTIepEIavdn
r YBenu4eHus NOTEPh ANIEKTPOIHEPTUH HA MTOACTAHIIUAX

16. Kakoe HampspkeHUE NPUMEHSAETCS I PACIPENEUTENbHbIX CETell KpPYIMHBIX
CTaHLMM C LIENBbI0 CHUKEHUS NTOTEPD:

a 2 kB
§ 4 xB
B 8 xB
r 10 kB
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17. CHwxeHue 3aTpaT SHEPrMM Ha TIATy I[0€30B M IOTEPh 3IIEKTPOIHEPIHUH,
BBI3BaHHBIX BBEJEHUEM BPEMEHHBIX OIPAHUYEHUN CKOPOCTH ABUKEHUS 110 KOHTAKTHOM
CETM U «OKHaMU» JUIsl PEMOHTHBIX pabOT Ha KOHTAaKTHOM CETH MOXET ObITh
JTOCTUTHYTO:

[TyreM nMKBHIAMU B NEPBYI0 OYEPENb CaMbIX 3aTPATHBIX OTPAHUYECHUI

a CKOPOCTH JIBUKCHUS 110 BUHE TUCTAHIIUN JICKTPOCHAOKECHUS

6 3a CYeT CHIXKEHUSI TEXHOJIOTUYECKUX MOTEPh AIEKTPOIHEPIUU B KOHTAKTHOU
CeTH

B HM3MeHeHneM cxeMbl IMTaHUSI KOHTAaKTHOM CETHU

r M3MeHeHneM cXeMbl IIMTaHUs HETATOBOU CETH

18. Broibepure cxemy 3amemienus JIDII, koTopyro HEOOXOAMMO HKCIONB30BATH MPU
pacyeTe MoTeph B JIEKTPUUECKHUX CETAX HampsbkeHueM 1o 35 kB:

I X
° | — /Y TY N °
a ar () L ba Grpf ] ba
: 2 i J’Z

o - : ’WT
0 b by
2 5"(

Rn H
B e L I
-jQc -jQc
R, Xu
r o : Y Y

19. Jlns nuTaHus  DIEKTPONPUEMHUKOB  KAaKOW  KaTErOpUU  MPUMEHSIOTCS
OJTHOTPaHC(POPMATOPHBIE TTOICTAHIIUHN:

a 1-i1 kaTreropuun
0 2-ii KaTeropuu
B 3-ii KaTeropuun
r He npumenstorcs

20. MuHMMaIbHOMY 3HAYEHHUIO TOTEPh DJIEKTPOIHEPTHH COOTBETCTBYET CHCTEMa
TATOBOTO JIEKTPOCHAOKCHHUSI:

a [TocTosiHHOTO TOKa HarpskeHnem 3 kB
0 OpnHodazHoro nepeMeHHOro Toka HarnpsbkeHueMm 25 kB, yactoroit 50 'y
B IlocTossHHOTO TOKA HaIpsKeHHeM S kKB
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HOTCpI/I B CHCTEMaAx 3JI€KTpOCH36}KCHI/I}I IMOCTOAHHOTO TOKa MW IICPCMCHHOI'O
TOKa OJNMHAKOBBI

21.  ns HeanekTpuduimpoBaHHbIX xkene3nbix qopor BJI CLb:

a He npumenstorcs

0 BBINOAHAIOTCSA ABYXLIETHBIMU

5 BrimonHseTcsl aHAJIOTUYHO 3NEKTPU(UIIMPOBAHHBIM YYaCTKaM >KEJIE3HBIX
aopor

r BBINOTHAIOTCA UCKIIFOUUTENBHO IBYXLCITHBIMU

22. HCILOCTaTKOM CHUCTCMBI TATOBOI'O 3JI€KTpOCH3.6)K€HI/I}I IIOCTOAHHOI'O TOKa
ABJACTCA:
Menb1iee pacCTOAHUEC MCIKAY TATOBBIMU IOACTAHIUAMU 110 CPABHCHHIO C

a CHCTEMOH TATOBOTO 3JIEKTPOCHAOKEHHS IEPEMEHHOTO TOKa

6 bonpmiee paccrostHue MeEXIy TITOBBIMM TOACTAHLMAMHU [0 CPAaBHEHHUIO C
CUCTEMOM TATOBOTO IEKTPOCHAOKEHUS IEPEMEHHOTO

s OTCyTCTBHE TOTEPH JJNEKTPUYECKOW DHHEPrMM B IIYCKOBBIX peocTarax
JIEKTPOBO30B IIPU Pa3roHE

. OTcyTCTBUE BO3MOMKHOCTH JJIsi IMOJKJIIOYEHMs] HETATOBBIX MOTpeOUTENel K

TATOBBIM IIOACTAHIIMAM

23. llpemnpustus WX yCTaHOBKH, TpEAHA3HAUYEHHBICE JJS  MPOU3BOJCTBA
AIEKTPOIHEPTUHU:

a DIEKTPOCTaHLIUS

0 DHeprocucreMa

B TpancdopmaropHas noaCTaHIMS
r Cucrema 31eKTpOCHAOKEHUS

24. U3 mnpuBenenHoro psga Hanpspkenudt (kB): 10; 20; 35; 50 nns nuraHus
HETATOBBIX HAIPY30K HE IPUMEHSETCS:

a 10
§ 20
B 35
r 50

25. UYto sBmseTcs NOTPeOUTETSIMU COOCTBEHHBIX HYXKJ Ha TpaHCHOPMATOPHBIX
MOJICTAHIINAX ?

a OcBeTUTENBHBIE YCTAHOBKHU

BeHTWIALIMOHHBIE YCTAaHOBKHU

OoborpeB MPUBOAOB BHIKIIIOUATENEH

Bce BollienepeyncieHHble

"R e

26. OO0o03HayY€HUE U AUHUIIBI U3MEPEHUS PEAKTUBHON MOLTHOCTH:

a P, BT, kBT
0 Q, Bap, kBap
B S, BA; xBA
r S, BTt kBT
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27. Tlo kakoii (hopmyIe onpeaensieTcs nojHas pacyeTHast MOITHOCTh?

s_FrQ

a
0 S=P-cosg
B S=Q-sing
r S=P*+Q?

28. Kakue wuCMoONB3ylOT CpeacTBa peryJupoBaHUS HANPSDKCHWST B CHCTEMax
AIEKTPOCHAOKEHUS:

a YcTaHOBKYM MPOJOIBHOIN KOMITEHCAIIMH

0 JIuHelHbIe peryIupoBOYHbIE TPAaHC(HOPMATOPEI
B Cunossie Tpanchopmatopsl ¢ PITH (c I1EB)

r Bce nepeuncrnennsie cpeacTaa

29. Cymmaphas NOIyCTUMAs JUTUTENBHOCTD OTKJIFOUECHHU CTOPOHHETO
HEXKEJIE3HOAOPOKHOTO MOTPEOUTENS HAa TOI0BOM MHTEPBAJE, HE3aBUCUMO OT KaTEeropuu
HaJE)KHOCTH 3JIEKTPOCHA0KEHUs, HE JOJKHA MPEBBIILIATH!

a 72 gaca
§ 24 gaca
B 42 gaca
r He permamentupyercs

30. OrHouieHue mnOTPEOAIEMON BIEKTPONPUEMHUKOM aKTUBHOM MOIIHOCTH K
MTOJTHOM MOIIIHOCTH, HAa3bIBAIOT:

a tg o

0 Koaddunment 3arpy3ku
B Koadduument momnoctu
r KII/]

31. OrtHomeHnue nOTPeOIIEMON MOIKIIOUYEHHBIMU SJIEKTPONPUEMHUKAMU TTOJHON
MOIIIHOCTH K HOMHUHAJIbHOM MOIITHOCTH TpaHchopmaTopa Ha3bIBAIOT:

a tg o Koaddunment rotroBHOCTH

0 Koaddunment 3arpy3ku Bpems aBapuitHOTO TpOCTOS

B Koadumment momniHocTH Bpewms BoccTaHoBIeHUS

r KITA BepositHOCTh 6€30TKa3HO# paboThI

32. UTO OTHOCHUTCS K CUCTEME BHEITHETO AIEKTPOCHAOKEHUS KEJIC3HBIX JOPOT?
TsaroBele MOACTAHIINY U MUTAIONINE UX JIMHUHU

I'maBHasg nonu3urenbHas noacrannus I'TIIT

Parionnas snexrpuyeckasi CeTb, K KOTOPOU MOAKIIFOYEHBI TSITOBBIE MOACTAHIIUU
JIvHuu snexTponepenayu OT TATOBBIX NOACTaHIUM 10 JTUHEHHbIX KTTI

= W oo

33. Ilonm xakoii OykBOW Ha PUCYHKE MPEACTABJICHA CXeMa BCTPEYHO-KOHCOJIHLHOTO
nutanus BJI CIIB?
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a)

i)

TY
(]
T ¥

a

0

B

r He npencrasiena

34. ]JIOCTOMHCTBOM CHCTEMBI TATOBOTO DJIEKTPOCHAOXKEHMSI TEPEMEHHOIO TOKa

SABJISIETCSA:

q He3aBucuMble peXUMbl HAaIPSHKEHUST B KOHTAKTHOM CETM M HAa TATOBOM
JIBUTATEJIE IPU COXPAHEHUH TATOBOTO ABUTATEINSI IOCTOSHHOTO TOKA

6 MeHnpliee paccTOSHUE MEXIY TATOBBIMU MOACTAHUUSMU MO CPAaBHEHHUIO C
CUCTEMOM TATOBOTO AIEKTPOCHAOKEHHSI IOCTOSTHHOTO TOKa
Huzkuii k03QpGUIMEeHT MOIHOCTH 3JIEKTPOBO30B IEPEMEHHOTO TOKA

r [ToBBIIIEHHBIE TOTEPH IEKTPOIHEPTUN

35.  Jlns cHWXKEHUS MOTeph AMEKTPOIHEPTHUH B KOHTAKTHOM CETH OT YPaBHUTEIHHOTO

TOKa HE IPUMEHSAETCA:

N CornmacoBaHne  ypOBHEH  HANpsHDKEHUM — CMEXHBIX — MOJACTAHLMN  TpHU
JIBYCTOPOHHHUX CXeMaX MUTaHUs TATOBOU CETH

6 [lepexon Ha OAHOCTOPOHHEE MHUTAHME KOHTAKTHOM CETM Ha BCIO
MEXIOJCTAaHIMOHHYIO 30HY WUJIU 10 CEPEANHbBI MEXIOACTAHIIMOHHOM 30HbI

B BxirroueHue ycTaHOBOK MapajuleIbHOM KOMIIEHCALUU

. Hcnonp30BaHUE yCTPOWCTB PETYJIUPOBAHMS HANPSIKEHUS HA  TATOBBIX
MOJICTaHIUAX

36. Opranuzanusi paOOThl TATOBBIX TPAHC(HOPMATOPOB IO KPUTEPUI0O MHUHUMYMa

NIOTEPH SJEKTPOIHEPTHUH 3aKITFOUACTCS B!

37.

OTKIJIIOUCHU U oboux paboTaromux ["'aMMma-pacnpeneneHuo
TpaHC(OPMATOPOB B  PEKHME  HAUMEHBIIHX
Harpy3oK

OTK/IIOYEHUH OAHOrO M3 JBYX paboTaromMX DKCHOHEHIUATbHOMY
TpaHC(OpPMATOPOB B  PEKMME HAUMEHBUINX PACHPEIEICHUIO
Harpy3ok

OTK/IIOYEHUH OAHOrO M3 JBYyX paboraromux PaBHOMepHOMY
TpaHCc(OpMAaTOpOB B  pPEXKHUME  HAMOONBIIUX PACIPENEIICHUIO
Harpy3oK

OTkiroyeHuu ofgHoro w3 JAByX pabotaromux HopmanbHoMy
TpaHC()OPMATOPOB B PEKUME MEPETPY3KU pacrpeneneHuo

Bo3aymnsie nuann CLB kak mpaBUiio BBITOJIHSIOTCS:

TpexdazubiMu ¢ HOMUHATBLHBIM HanpspkeHuem 6(10) kB
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0 ITo cucteme npoBoa-penbe 25 kB
B OnHo(da3zHbIMU C HOMUHAJILHBIM HanpskeHueM 6 kB
r YeTpIpexpoBOIHBIMUA C HOMUHAIbHBIMHANpskeHUEM 0,4 kB

38. s muamii J{ITP 00BIdHO HCTIOMB3YETCS:
KoHconpHOE nuTanue

[IpononbHOE AMMEKTPOCHAOKEHHE
[ToBTOPHO-KPATKOBPEMEHHBIN PEKUM PaOOTHI
JIByXCTOpOHHEE ITUTAHKE

e -~ B o) R -

39. Tloaxmouenue BJI CLIb ocymecTBisercs:
K mmnam 6(10) kB cuctembl COOCTBEHHBIX HYXJ| TATOBBIX MOACTAHIIUNA Yepe3

4 CTEIMATBHBINA MTOBHINIAOIINN TpaHchopmaTop

§) K mmnam 6(10) kB cucteMbl COOCTBEHHBIX HYK]T TATOBBIX IMOACTAHIIUM

B K mmnam 0,4 kB cuctemMbl COOCTBEHHBIX HYK]I TSATOBBIX TOJICTAHITUI

- K mmuam 0,4 kB cucteMbl COOCTBEHHBIX HYXKJ TATOBBIX IOACTAHIIMN depes

CHEIMaIbHBIN MOBBIIIAOIINI TpaHcPopMaTop

40. JomyctuMasi AJUTENBHOCTh TEpephIBa 3JICKTPOCHAOXKEHHUs IS MOTpeOuTenei
BTOPOW KaTeroOpuH HAJIEKHOCTH ONPEAEIISIETCS:

a BpemeneM nenicTBus pelnernHON 3alAThl 1 aBTOMaTU4E€CKUM BBOZIOM pe3epBa

0 BpemeneM BKIIIOYEHUS pE3EPBHOIO AU3€EIIb-TEHEPATOPHOIO arperara

s BpemeHnem Bble3fa onepaTuBHO-BBIE3IHON OpUraibl U MPOBEIECHUEM PYUHBIX
IIEPEKIIFOUCHUN

r 24 qaca

41. TexHonOrM4ecKue NOTEPHU AMEKTPOIHEPTUN BKIHOYAIOT:

a VYCIOBHO-TIOCTOSIHHBIE U HATPY30YHBIE MOTEPH

0 Harpy3ounble moTepu 1 HOTEPH XOJIOCTOrO X0/1a TpaHCc(hopMaTopoB
VYCIIOBHO-TIOCTOSIHHBIE, HArpy304YHbIE IOTEPU W NOTEPU OT JAOIYCTUMOMN
NOTPEUIHOCTH CUCTEMBI yUeTa

[ToTepu Ha XxoJ0CTOM X0 TpaHCPOPMATOPOB, MOTEPU B U3OJALIMU Kabeneh u
NOTEPHU OT TOKOB YTEUKH Yepe3 U30JATOPbI BO3AYIIHBIX JTUHUMA

42. Opranmzammst  paboTel  TpaHCchOpPMATOPOB HAa  ABYXTpaHC(HOPMATOPHOM
MOJICTAHIIMM HETSATOBOW CETH MO0 KPUTEPUI0 MHUHHUMYMa IMOTEPh AJIEKTPOIHEPTUU
3aKJIF0YaeTCs B!
OTKITIOYEHUH OJIHOTO W3 JBYX padOTaIMX TPaHCHOpPMATOPOB B PEKUME
HAaUMEHBIINX HArpy30K
OTKJIIOYEHUH OJHOTO M3 JBYX padOTalIIMX TPaHCHOpPMATOPOB B PEKUME
0 HanOOJbIINX

Harpy3oK

OTKJTIIOYEHUH OJHOTO M3 JBYX padOTaIIMX TPaHCHOpPMATOPOB B PEKUME

neperpys3Ku

Opranu3zanuu IPOAOJKUTENBHON napasuieIbHON paboThI JIBYX
r TpaHchopmMaTopoB

MOJICTaHIINH

a
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43. Kakume cocraBisione MOTEPh 3JICKTPOIHEPTHH HEBO3MOXHO ONPEIEIUTD
pPacUYETHBIM ITyTEM?

a TexHuyeckue norepu
0 dakTU4YeCKHE NOTEPH
B Harpy3ouHnsle norepu
r YCIOBHO-IOCTOSIHHBIE ITOTEPU

44, K Kakod rpymnme OTHOCATCA NOTEpU B BEHTWIbHBIX paspsanukax, OIIH wu
ycrporctBax BU-cBsi3u:

a HerexHnuueckue (koMMepUeCcKue) noTepu

0 [Torepu, 00ycnoOBIEHHBIE TOTPEIIHOCTHIO CUCTEMBI yUETa
B Harpy3ouHnsle norepu

r YCIOBHO-TIOCTOSIHHBIE ITOTEPU

45. Ilorepu, 00yCIOBIEHHbBIE TOMYCTUMON MOTPEITHOCTBIO CUCTEMBI y4eTa, 3aBUCAT
OT MOTPEIIHOCTEN CIETYIOIINUX YCTPOUCTB:

a TpancdopmaropoB Toka, TpaHC(HOPMATOPOB HANIPSKEHUS, CYETYUKOB
0 AMIIEpMETPOB U BOJIBTMETPOB

B BarrmeTpoB u BapmMeTpOB

r TepMuHAIOB peNeHON 3alIUTHl 1 aBTOMATUKH

46. Ilpu nHanuuuu uHbOPMAIMK 00 AIEKTPONOTPEOICHUH, MOTYYEHHON C TTOMOIIBIO
AUNC KVYD, ansg pacdyera Harpy304YHBIX IOTEPh JJIEKTPOIHEPTHM IIEIECO00Pa3HO
UCII0JIb30BATh:

a Merton cpeaHux Harpy3o0k

§) MeTton yncia 4acoB HAUOOJIBIIIUX MTOTEPHh MOIITHOCTH
B Merton pacueTHBIX CyTOK

r MeTton onepaTUBHBIX pacueToB

47. CHmwKeHue TOTePhb AIEKTPOIHEPTUU MTyTEM NMPUMEHEHHUS YCTPONCTB MOMEPEUHOM
KOMITCHCAIlUH PEAKTUBHOW MOIITHOCTHU OIPEIEIISIETCSA:

a CHixeHreM MoTpeOIeHUs] aKTUBHOW MOIIIHOCTH

0 VYBenuueHuem notTpeOeHus: peakKTUBHON MOITHOCTH UHIYKTUBHOTO XapakTepa

s Pasrpy3koii cetn Ha yuactke «lleHTp nuTanus — VHCTOUHMK peaKTUBHOU
MOIIHOCTIH

r CHMXEHUEM aKTUBHOI'O COITPOTHUBIICHUS CETU

48. Cpenm COCTaBISAIONIMX YCIOBHO-TIOCTOSIHHBIX TMOTEPh, HAMOOJbINAs JOJS, Kak
MIPaBHIIO, IPUXOINUTCS Ha!

a [ToTepu B COEAMHUTENBHBIX NPOBOAAX U MIMHAX MMOACTAHIINM

0 [Torepu B 1OMOTHUTENBHOM 000PYI0BaHUN

B [ToTepu OT TOKOB YTEUKH Y€pE3 U30JATOPHI BO3AYIIHBIX JINHHM
r [Torepu xonoctoro xona TpaHchpopmMaTropos

49. Kakoii crmoco6 BKITIOYEHUST KOHJIEHCATOPHBIX OaTapeit Hanbomee 3¢ heKTUBEH IS
CHUKEHUS TIOTEPb:
a BxirodeHne KOHACHCATOPHBIX Oarapeil Kak MOXKHO OJMKE K HCTOYHHKY
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NUTaHUS
0 BxuroueHune KOHIEHCATOPHBIX OaTapeil Ha MOBBIIAIONIIUX TOICTAHIUAX
BxutoueHne KOHAEHCATOPHBIX Oarapell Kak MOXHO OJIMXKe K yCTpOHCTBam
KOHEYHOT'O MOTPEOIEHUS AIEKTPOIHEPTUN
BxiroueHne KOHJEHCAaTOpHBIX Oatapeld B CHUCTEME COOCTBEHHBIX HYXK]
TATOBBIX NOACTAaHIUI

50. IIpu moxkiroueHUU MOTpeOUTENEH MepBOi KaTeropun HaIEKHOCTH HEOOXOAMMO
00eCIIeUnTh:

a OnvH HE3aBUCHMBIN UCTOYHUK ITUTAHHUS

0 JIBa HE3aBUCUMBIX HCTOYHUKA ITUTAHUS

B Tpu HE3aBUCUMBIX UCTOYHUKA TUTAHUS

r ABTOHOMHBIN pe3€pPBHBII HICTOYHUK TUTAHUS

51. Jlns pacdeTa Harpy304YHBIX MOTEPh AJIEKTPOIHEPTUU B CETAX HAIPSIYKEHUEM BBIIIE
1 xB He ucnonb3yeTcs METOA;:

a OrnepaTUBHBIX PacueTOB

0 CpenHux Harpy3ok

B O1eHKHY OTEPH MO 00001IeHHON HHGOPMAITUK O CXEMaX U Harpy3Kax CeTH
r Yucna 4acoB HauOOJBIINUX MOTEPH MOIITHOCTH

52.  OnTtumuzanusi MECT pa3MbIKaHUS paclpeAeSIUTENbHBIX 3JIEKTPUYECKUX CeTel
MO3BOJIAET PELIUTH CIEAYIOLINE 3a]auu:

a CHU3UTD KOMMEPUECKHE MOTEPH HIEKTPUUECKON SHEPTUU

0 [ToBBICHUTH KJIACC TOUHOCTH CUCTEM KOMMEPUYECKOTO yUeTa 3JEKTPOIHEPTUU
CHU3WUTH KamuTambHBIE 3aTparbl Ha COOPYKEHHE TpaHCPOPMATOPHBIX
MOJICTAaHLIUM OTpeduTeneit

r CHUBHTD TOTEPH ICKTPOIHEPTUH TIPH €€ Tepenade

B

53. Hawubonee TouHble pe3yNbTaThl pacyeTa HArPy304YHBIX MOTEPh OYIYT MOIYYCHBI
MIPU UCTIOJIB30BAaHUH METO/IA:

a Merton cpeaHux Harpy3ok

§) Merton uncna 4acoB HaUOOJIBIIKUX MTOTEPh MOIITHOCTH
B Merton pac4eTHBIX CyTOK

r Merton onepaTUBHBIX pacu€TOB

54. @akTtuueckue (OTYETHBIE) MOTEPU FIEKTPOIHEPTUH ITO:
PazHOCTP MeXay DIIEKTpOdHEPTrHeH, OTIYUIEHHOM B CETh C UIWH
AIIEKTPUYECKUX CTaHIMU W OT cMmexHbiXx TCO, u 3IEKTpOIHEPTUEH,

a OTIYHIEHHOW W3  CEeTH  MNOTpeOuTensiM U M3pacXoJOBaHHOM  Ha
MIPOM3BOICTBEHHBIE HYXIbI

6 PazHOCTP  MEXIy  DIEKTpPOdHEpruen, NOCTyIIMBIIEW B  C€Th, U
TEXHOJOTUYECKUMH TTOTEPSIMU IEKTPOIHEPTUU
PazHOCTP MeXIy OJIEKTPOdHEpPruen, IOCTYIIMBIIEW B CETh C WIWH

B MEKTPUYECKUX CTAHUMW, W DJIEKTPOSHEPIrHEHr, OTNYUIEHHOW U3 CETH
OTPEOUTEISIM

r PazHOCTP MEXAYy DIEKTPOIHEPTHEH, MPOU3BEICHHOM JIIEKTPUUYECKUMU
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craniusimMu TCO, U 3eKTpOIHEPrueil, OTHYIIEHHON U3 CETU MOTPEOUTENSIM

55. K MeponpuaTusiM 0 CHIXKEHHI0 KOMMEPUYECKHUX MOTEPh AIEKTPUUECKOU SHEPTUU
OTHOCHUTCS:
3amMeHa  HEAOTPY)KEHHBIX  TpaHCHOPMATOpPOB  Ha  MOACTAHIMSAX  Ha

a TpaHcPOpMaTOpbl MEHBIIIEH MOITHOCTH

0 [IpoBeneHne periIoB IO BBISBICHUIO XUILIEHUH JIEKTPOIHEPTUH

5 Hcnonp30BaHNE COBPEMEHHBIX ITPOTPAMMHBIX KOMIUIEKCOB [UISL  pacyera
IIOTEPH

. CocraBiieHHEe JHEPreTUYECKOTO  IACIOpTa  TEPPUTOPUAIBHOM  CETEBOU
OpraHu3anuu

56. Ilo ycnoButo Hapexxnoctu ycrpoiictBa CLIb oTHOCSTCS K:
1-i xareropun

2-#1 KaTeropuun

3-i1 KaTeropuun

3-ii 0cobol KaTeropuu

I -~ B @) I -

57. KOMHGHCI/IpOBaHHBIG TATOBBIC CCTHU IIPUMCHSIIOTCS IJIA.
KOMH@HC&HI/II/I IMOTCPb HAIPAKCHUA B CCTH BHCIIHCTO 3H€KTpOCHa6)K€HI/IH )51

a TATOBOM TpaHc(hopMarope, BhIPABHUBAHUS HANPSDKEHHM HA IIMHAX CMEXHBIX
MOJICTAaHUMI U CHUKEHHS BEJIMYMHBI YPaBHUTEIBHBIX TOKOB

0 CHMKEHUSL YPOBHEN BBICIINX TaPMOHUK

B CHuXeHHUs IOTePh XOJIOCTOIO X0/a TATOBBIX TPAaHCHPOPMATOPOB

. CHmxeHuss 1OoTepb B TpaHC(hOpMaTopax COOCTBEHHBIX HYXJ TATOBBIX
MOACTaHIU

58.  Jlns pesepsHoro nutanus yctpoiictB CLIb ncmons3yercs:
JIuHus TPOAOIBHOTO IEKTPOCHAOKEHUS
AKKYMyJSTOpHBIE OaTapey Ha TATOBBIX MOACTAHLIUAX
BJI CLIb

KoHTakTHas ceTb

I -~ B ) W -

59. Jlnsg HOpManu3aluy YPOBHS BBICIIMX TAPMOHUK B CUCTEMaX BHEIIHETO, TATOBOTO
ANEKTPOCHAOKEHUSI HE IPUMEHSETCS:

BoiBom w3  pabOThl  yCTPOMCTB  PEryJUpOBAHMS  HANPSKEHUS  Ha
TpaHcdopmaropax

VYnyqmienre GopMbl KPUBOM CETEBOTO TOKA

YcTaHOBKa CHUJIOBBIX PE30HAHCHBIX (PUIBTPOB

Her npaBuiibHOrO OTBETA

H W o o

60. CHmKEHHE TOTEPh MICKTPOIHEPTUU B HETATOBBIX CETSIX MO3BOJISET:

VYBeNMYUThL  BpPEMEHHBIC  HMHTEPBAJbI IS TPOBEACHUS  IUIAHOBO-

peayNPEaUTEIbHBIX PEMOHTOB 000PYTI0BaHUS

VYBEIMYUTL TPOMYCKHYIO CIIOCOOHOCTH JJIGKTPUYECCKUX CETEH, pasrpy3uTh

0 OCHOBHOE€ 3JIEKTPOOOOPYIOBAHWE W BBIABUTH PE3EPBHI MOIIHOCTH IS
TIOJIKJTIOYCHUST HOBBIX IMTOTPEOUTEICH

a
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B Veennuuth KIIJ[ 31€KTponoiIBUAKHOIO COCTaBa
r [TOBBICUTH TOYHOCTH CUCTEMBI YUeTa ICKTPUUECKON SHEPTUn

61. CooTHecuTe KaTeropud HAJASKHOCTH OHJIEKTPOCHAOKEHUS TOTpeOuTEeNe u

JIOITYCTUMOE BpeMsl HapyIIECHUS AIEKTPOCHAOKEHUSI:

[ Bpewms aeiicTBUs pelieifHOM 3alIUThI 1 aBTOMATUKHU (HECKOJIBKO CEKYH])

I Bpewms Bble3sia onepaTuBHON OpuUraabl U MPOBEACHUS PYYHBIX NEPEKIIOUCHUN
(B cpeaHeM OKOJIO Mojydaca)

11 o 24 gacoB

62. BcTaBUTh NPOIYIIEHHOE CIOBO: B COCTaB TEXHUYECKHUX MOTEPh BXOAST YCIOBHO-
IOCTOSIHHBIE U «...» ITIOTEPH IEKTPOIHEPIUU:

Y cn10BHO-TIEPEMEHHBIE

Harpy3ounsie

be3narpysousie

VY cn10BHO-HAarpy304HbIe

eI - B @) I -

63. Pemmuts 3amauy: ns tpanchopmaropa OM-2/10/0,23 kB HOMUHAIBHBIN TOK Ha
HU3KOM CTOPOHE COCTaBIISIET:

a 8,7A
0 0,2 A
B 0,87 A
r 2A
Bonpocs! 1J151 IOATOTOBKHU K TECTOBBIM 3aJaHUSAM:

1. Cxembl nuTaHusi KOHTAakTHOW ceTH. IlocTel cexkuunonupoBanusi. [locTel
[apajuIeIbHOTO COETUHEHUSL.

2. [IpononpHass kommneHcauus. [lpuHuMnNManpHas CcXxeMa MW BEKTOpHas
IyarpaMma.

3. BnusiHMe BHENIHMX XapaKTEPUCTUK TATOBBIX MOJICTAHIMM Ha MPOLECC

PEKYNEePaTUBHOTO TOPMOXEHHUs. M30bITOYHBIM TOK ¢ M30BITOYHAsT SHEPrus
pEKyIepaluu.

4, MOJCTAHIIUA MPU COCAUHEHUH OOMOTOK TpaHC(HOPMATOPOB B OTKPBITHIN
TPEYTOJIbHUK.

5. VYron cnBura ¢aszbl, KOOOPUIUEHT UCKKEHHS U KOIPDHUIIMEHT MOITHOCTH
TATOBBIX HATPY30K XK.J. IEPEMEHHOTO TOKa.

6. [IutaHue U CEeKIMOHUPOBAHUE KOHTAKTHON CETH IEPEMEHHOTO TOKA.

7. [lutaHve ¥ CEKIIMOHMPOBAHWE KOHTAKTHOW CETU MEPEMEHHOTO TOKa IMpHU

COoeIMHEHNH OOMOTOK TpaHc(opmaTopoB Mo cxeme y/A. BekropHble nuarpaMMmbl AJis
TOKOB U HAIIPSKCHU M.

8. CxeMbl coeTMHEeHNUs 0OMOTOK TpaHC(hOpMATOPOB HA TATOBBIX MOJACTAHIIMSIX
MEPEMEHHOT0 TOKA.
9. Bmuganne  MrHoBeHHBIX  KOJICOAQHMM W UIMTEIBHBIX  OTKJIOHEHUHU

HaIpsDKEHUST OT pacu€THOro Ha pabOTy MOJBUAKHOTO COCTaBAa.

10. Cxema nuTaHWs KOHTAKTHOM CETH ydacTKa 3JI.K.J. OAHO(PA3HOTO TOKa OT
IIECTHU TATOBBIX TMOJICTAHIIMN MPU COCIUHEHUU OOMOTOK TpaHchopmaTopa MO CXeMe
OTKPBITOTO TpeyroyibHUKA. BeKTOpHast iuarpaMma HanpsiKEHUs KOHTAKTHOW CETH.

11. CxeMbl NOPUCOCAMHEHUS TATOBBIX MOJCTAHIIMHA TEPEMEHHOrO0 TOKa K
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JUHUSM Tepeaadu npu TpéxdaszHbIX TpaHchopMaTopax.

12. BHemHue XapakTEpUCTUKU TATOBBIX MOJACTAHIUI MOCTOSHHOTO TOKA.
BHyTpeHHEE HKBUBAJICHTHOE CONPOTUBICHHE TNOACTAaHUMU. BinsHue WX Ha
pacrpeaeneHrue Harpy30K Mex 1y OACTaHIUSMHU.

13. Toxopacmnpezaenenue B TpaHchopmaTope MOJCTAHIIMK MEPEMEHHOIO TOKa,
COEAMHEHHOM I10 CXEME 3BE3/1a — TPEYTOJIbHUK. BEKTOpHBIE THarpaMMBl.

14.  CxeMbl coelMHEHUsS OOMOTOK TpaHC(OPMATOPOB HA TATOBBIX MOJACTAHIIMSIX
NEPEMEHHOIO TOKA.

15. TlocThl CEKUMOHUPOBAHUS [JISl JBYXIYTHBIX U OJHOIYTHBIX YYacCTKOB
MTOCTOSIHHOTO TOKA U MIEPEMEHHOTO TOKA.

16. CpaBHHUTENbHBIA aHAJIN3 METOJIOB pacuéTa CHUCTEMBI 3JIEKTPOCHAOXKEHUS,
OCHOBaHHBIX Ha UCCJIEIOBAaHUU rpaduKa ABIKEHHUS MOE3/10B.

17.  Pacuér ToKOpacpeaeeHnus B TATOBOM CETH NPH JIMHEWHBIX U HEJTMHEHWHBIX
XapaKTEPUCTHKAX TATOBBIX MMOACTAHIIMI HA OCTOSIHHOM TOKE.

18. Pacuér cpemuux u 3¢pQGEKTUBHBIX TOKOB (UACPOB, a TaKkKe MOTEPh
MOIIIHOCTH B TATOBOM CETH METOJAOM pPABHOMEPHBIX CEUEHHH rpaduka ABMKEHUS
IIOE3/10B.

19. Pacuér norepu HampspKEeHUS B KOHTAKTHOM CETH 10 MOE€3/1a 3a BPEMs €ro
X0/1a 10 JIUMUTHUPYIOLLEMY [TEPETOHY MM OJIOK-y4acTKy.

20. Pacu€r MOIIHOCTH MOJCTAHIIMI U CEYEHUsI POBOJIOB KOHTAKTHOM CETH.

21. Pacuér moTeHUHMalOB U TOKOB B pEJbCax Ha MOCTOSIHHOM TOKE IS CXEMBbI
OJTHOCTOPOHHETO NMUTAHUS C OAHON HArpy3KOM.

22. Metoasl pacu€Ta CHCTEMBI 3JEKTPOCHAOKEHUSI, OCHOBAaHHBIC HAa aHAIN3e
rpaduka aBuwxeHus. OCOOEHHOCTH MPUMEHEHHUsI 3TUX METOJOB IMPHU MPOEKTUPOBAHUHU
METPOIOJIUTEHA.

23. Pacu€r MrHOBEHHBIX CXEM MpH mepeMeHHOM Toke. OcoOeHHOCTH pacuéra
IIPY ITPOJIOJIBHON KOMIIEHCALIUH.

24. Pacuér cucTteMbl DJEKTPOCHAOKEGHHWS METOAOM aHajau3a Tpaduka
JIBUYKEHUS.

25. [Tanenue u moTepst HAPSIKEHUS B TATOBOM CETU EPEMEHHOIO TOKa. Pacuér.

26. OnpeneneHne MrHOBEHHOM MOTEPH MOITHOCTH B KOHTAaKTHOW ceTu. BiusiHue
CXEMBI [TMTaHUS HA TOTEPU MOLTHOCTH.

277. PacyéT MrHOBEHHBIX CXEM Ha IIOCTOSIHHOM TOKE IPU HEPABHBIX HAIIPSIKEHUSIX
LIMHAX MOJCTAHLIHM.

28. Cpennue notepu HampsbkeHusa. Pacdér mx mMeTrogoM XapakKTepHBIX CEUYCHUUH
rpaduka JBUKEHUS MOE3/0B.

29. Pacyér moTeHUMaNOB pEIIbC — 3€MJSI U TOKOB B PEIbCAaX Ha YYaCTKE C
JBYXCTOPOHHEM NMUTAHUEM TATOBOM CETH (ITOCT. TOK).

30. Pacu€r Harpy3ok (QuaepoB METOJAOM XapaKTepHbIX ceueHuM Trpaduka
JIBUYKEHUSI.

31. Pacu€r TOKOpacmpeneneHusi B TATOBOM CETU MPH Y3JIOBOM CXEME METOIOM
(OUKTUBHOM MOJICTAHITNY.

32. IlocTpoeHue 3aBUCHMOCTEW TOKa (uaepa W MOTEPh MOIIHOCTH B TATOBOU
CETH OT BPEMEHH IPU MOMOUIN METO/I0B aHAJIN3a rpaduKa ABHKECHUS.

33. XapakTepuCTUKHU TIATOBBIX ABHUrateicii. Pexxnumbl BefeHus moes3aa. TsAroBbie
3az1ay.
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