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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OneHouHble MaTepuabl 0 JUCHMIUIMHE BKIIOYAIOT OLEHOYHBIE CPEJICTBA AJIS IPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. I[TK-1 CniocoGeH nmpuMeHsTh 3HAaHHUE OCOOCHHOCTEH U XapaKTEPUCTHK FJIEMEHTOB
AIIEKTPOIHEPTETUUECKUX CUCTEM, CIIOCOOOB IPOM3BOJICTBA U MCIIOJIb30BAHUS SJIEKTPOIHEPTHU B
npoecCuoHaNbHOM NeSTeIbHOCTH
NJ1-4 JleMOHCTpUpPYET 3HAHUE CBOMCTB IEKTPOIHEPTETUUECKUX CUCTEM B MIEPEXOTHBIX
peXUMax U yMeeT BBIIOJIHATh PACUETHI IEPEXOIHBIX MPOLECCOB U YCTOMYMBOCTH
JIEKTPOIHEPIETUYECKUX CUCTEM

H BKJIFOYACT:
AJIS TEKYHIEro KOHTPOJIA YCIIEBAEMOCTH

dopma peanuzanuu: 3anura 3a1aHus
1. 3ammra naboparopusix padoT (JlabopaTopnas pabota)

dopma peanuzanuu: [TuceMenHas pabora
1. KouTponbras padota Nel (KonTpoipHas padora)
2. KontponpHas padora Ne2 Meton tunoBbix KpuBbix (KoHTposbHas pabora)
3. Pacuetnoe 3ananue Nel (Pacuerno-rpaduueckas padora)
4. Pacuernoe 3amanue No2 (PacuerHo-rpadudeckas padbora)

BPC nucuuminHbl

6 cemecTp
Beca KOHTpOIbHBIX MeponpusTHil, %
P WNunexe KM- | KM- | KM- | KM- | KM-
a3Jes JUCIUIINHBI KM: 1 9 3 4 5
Cpoxk KM: 4 8 12 16 16
Paznen 1
OO6mue cBeeHus 00 3IEKTPOMArHUTHBIX EPEXOIHBIX + + + + +
nmpoueccax
Paznen 2

[TepexonHblii npouecc npu TpExdazHOM KOPOTKOM
3aMBIKaHUU B DJIEKTPUYECKOM €U, MOJKIFOYEHHON K + + +
VMCTOYHHMKY CHHYCOUJAIBHOTO HANPSIKEHUS

Pa3nen 3

YpaBHEHUS JIEKTPOMArHUTHBIX MIEPEXOIHBIX IIPOLIECCOB B
CHHXPOHHOW MAaIlIMHE

Paznen 4




Pacuér HayasibHOTO JEHCTBYIOIIETO 3HAYCHUS

. . + + + + +
NIEPUOIUYECKON COCTABIISIONIEH TOKA KOPOTKOT'O 3aMbIKAHUS
Pazpen 5
M3meHenne BO BpEMEHU ACUCTBYIOLIETO 3HAUYECHUS TOKA + + +
KOPOTKOT'O 3aMbIKAHMS OT CHHXPOHHON MalIUHBI
Pa3nen 6
IIpakTHueckue MeTobl pacyéTa NEPUOIUIECKON + + + + +
COCTABJISIIOIIEH TOKa KOPOTKOIO 3aMbIKaHUS
Pa3nen 7
Pacuérbl HECUMMETPUYHBIX KOPOTKUX 3aMbIKaHUI + + + + +
Paznen 8
KopoTkue 3aMbIKaHus B 2JIEKTPOYCTAaHOBKAaX HAIPSHDKEHUEM + +
no 1 kB

Bec KM: | 10 30 10 30 20

$06m1as acts/[1s1 MPOMEKYTOYHOMN aTrTecTanuud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIHH pe3yabTaThl  OOydeHHs 10
JUCIUILINHE
IK-1 N-4nk1  HdemoHcTtpupyet | 3HaTh: Kontponbnas padota Nel (KontponbsHas pabota)
3HaHUE CBOWCTB | METOBI pacueTa TOKOB Pacuetnoe 3aganne Nel (PacuetHo-rpaduueckast pabora)
AIIEKTPOIHEPTETUYECKUX HecumMmeTpuuHbIX K3 Pacuernoe 3aganue Ne2 (PacuetHo-rpaduueckast padbora)
CUCTEM B  IIEPEXOJHBIX | METOJIbI pacueTa TOKOB 3amuTa naboparopusix pabot (Jlaboparopnas pabota)
pexumax 51 ymeer | Tpexdaszubix K3 B KonTtponsHast padora Ne2 Metoz tunoBbsix KpuBbix (KoHTpoibHas paboTa)
BBITMIOJTHATH pacuéThl | HEHYJIEBOM MOMEHT BPEMEHH
NEPEeXOJHBIX TIPOLIECCOB M | METOJIBI pacyeTa TOKOB
YCTOHYHBOCTH Tpexdaszubix K3 B HyneBoi
AIIEKTPOIHEPTETHIECKUX MOMEHT BpEMEHHU
CHUCTEM YMers:
WCTIOJIH30BATh

KOMIIBIOTEpPHBIE POTPaMMBbI
qutst pacueta K3

OOBSICHATH OCLIIIJIOTPAaMMBbI
MIEPEXOIHBIX ITPOLIECCOB MPU
K3, dpopcuposke
BO30YKJIEHHUSI CHHXPOHHBIX
MallliH, TallleHH uxX
MarHUTHOTO TIOJIS U
BKJIFOYEHUU B CETh
TpaHchopmaTopa ¢
Pa30MKHYTON BTOPUYHOU
00MOTKOM

paccYUTHIBaTh 3HAYCHUS
TOKOB Tpex(a3HbIX 1




HecuMMmeTpuyHbIX K3




1I. Cooepicanue oyenounvix cpeocmes. Illkana u kKpumepuu oyenusanus

KM-1. Kontpoabnas padora Nel

®opmbl peasuzanun: [TuceMennas padora
Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora
Bec konTpoabHoro meponpusitusi B bPC: 10

IIpoueaypa npoBeaeHHs KOHTPOJIbHOro MeponpusaTusi: KoutponsHas paboTta 1Mo onpeneneHuto
NEPUOANYECKON COCTaBISIONICH Toka kopoTkoro 3ambikanus (Im0) m ymapHOro Ttoka KOpOTKOTO

3aMbIKaHuA (1yx)

Kparkoe conepxanue 3a1aHus:
s tHAMBUYaIbHOM PACUETHOM CXEMBI, IPUMED NPEACTABICH HA PUCYHKE, OIIPEIEIUTh
NEPUOANYECKYIO COCTABIAIOLLYIO TOKa KOPOTKOI'O 3aMbIKaHUS B Ha4aJbHbIi MOMEHT BPEMEHU
Y yJIapHBII TOK KOPOTKOI'O 3aMbIKaHUs

BapHaHT 1

OmpenennTs MapaMeTps! KOPOTKOTO 3aMBIKAHHA: MIEPHOTHYSCKYI0  COCTABIAIONIYIO
TOKA B HaualbHBIH MOMeHT K3 1 ynapHeni Tok.  PacuerHas Touka K3 - K1.

w1

6e 2

CHcTeMa:  Spon = 600 MB-A; Y c(uom) = 1,5.
JInang W1t /=20 KM; Xyz= 0,42 OM/EM;
Ryr= 0,18 OM/EM.
JInuna W2: [ =2,0 kM;
Xya= 0,09 OM/EM: Ry 0,89 OM/KM.
TpanchopMatop T: _ Swow = 16 MB-A; ux= 10,5 %;
1:=36,7/6,6 XB: AP, = 85 KBT.

CHHXpOHHETT KoMmencatop GC:  Sweu = 10 MB-A;
Usni= 6,3%B; Xoen=02; X 200 = 0,24

So /Suoe =0,8:_ R=0,016 OM.
Jiprratens M: P soe = 8 MBT; C0S (ron = 0,9;
Usow = 6 KB: Po /Prou=0,9; I/ Iueu=6;

M /M zee = 0,9.
Peakrtop LR: 1 gon= 630 A; Uson = 5,6 KB;

APy =2,5xBT; Xp=0,25Om.

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HATh: METOMIEI
tpexdazubix K3
MOMEHT BPEMEHU

pacyeTa TOKOB l.cocTaBUTh cXeMy 3aMEILEHUs JIJIsl ONPEeeIeHUs
B HYJEBOWU MEPUOINYECKON COCTABIIAIOIIEH TOKAa KOPOTKOIO
3aMbIKaHUs

2.COCTaBUTh CXEMY 3aMCIICHUA JIA OTIPCACICHUA
YAAPHOI'0 TOKa KOPOTKOI'O 3aMBIKAHU A

YMeTh: pacCUUTbIBAaTh 3HAUCHUA 1.0Hp€I[eJ'H/ITB HHAYKTHUBHBIC COITPOTHUBIICHUS CXEMBI

TOKOB Tpqu)aSHBIX u 3aMCIICHUA

HECCUMMCTPUYIHBIX K3 2.0Hp€I[eJ'H/ITI) AKTUBHBIC COIIPOTUBJIICHUA CXCMBbI
3aMCIICHUA

3.MpOBECTU SKBUBAJICHTUPOBAHUE UCXOJHON pacCYETHOU
CXEMBI 3aMEIIECHUS I ONPEEIICHUS IEPUOINUECKOTO
TOKa KOPOTKOTO 3aMbIKaHHs

4.MpoBECTH SKBUBAJIEHTUPOBAHNE UCXOAHON pacyeTHON
CXEMBI 3aMEILEHUS U OIPEIEIICHUS yIapHOro TOKa
KOPOTKOI'O 3aMbIKaHUs

5.onpeaenuTs yIapHbIil TOK KOPOTKOTO 3aMbIKaHUs (1y1)

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5
Hudicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 85




Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_[CHKa "OTINYHO" BBICTABISACTCS €CIIN 3aJaHuc
BBIIOJIHEHO B ITOJTHOM 00BbEME MJIHM BEITIOJHEHO NpEUMYIICCTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
OnucaHnue xapakmepucmuxu evlnoineHus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHE ISl PEIICHUS 33124

Oyenka: 3

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTENIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2

Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO'" BBICTABIACTCS
€CJIM 3aJ]JaHue BBIMIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-2. Pacuernoe 3aganue Nel

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOJILHOTO MeponpusaTHs: PacueTHo-rpadguyeckas padbora

Bec koutposabHoro meponpusitusi B BPC: 30

IIpouenypa npoBeieHHsi KOHTPOJBLHOIO MeponpusTHsi: BEINOJIHEHNE pacyeTHOro 3a/JaHHs HA
ONpeleJICHUE MEePUOJAMYECKOr0o M yaapHOro TOkoB K3 Uit THUNOBBIX CXe€M MOJACTAaHUUNA U

ANEKTPOCTAHIINI

Kparkoe conepxkanue 3aianus:
O0y4yaeMOMYy BBITACTCSI HHIMBUyaIbHBIA BAPUAHT 3a/IaHUsI, COCTOSIIINX U3 TpeX mudp. s
BBIJIAHHOTO BapyaHTa 3a/IaHuUs:

®  COCTaBWTb pacyeTHyto cxemy (umMdpa Nl 3agaHus);

e cdopmmMpoBaTb UCXOAHbIE AaHHbIe MO 060PYA0BaHMIO pacyeTHOM cxembl (umdpa N2 3agaHus);

* onpeaenvTb TOUYKY KOPOTKOro 3amMblkaHua (undpa Ne3 3agaHusa);

®  COCTaBWTb CXEMY 3aMELLEHMA U PacCcUMTaTb NEPUOLUYECKYIO COCTAB/AILLYHO TOKA KOPOTKOTO
3aMblKaHMA B Ha4YaibHbli MOMEHT BPEMEHH;

®  COCTaBWTb CXEMY 3aMELLEHNA M PacCcuMTaTb YAAPHbIN TOK KOPOTKOrO 3amMblKaHMA.

KoHTpoJibHBIC BONIPOCHI/3aJaHUA:

3HaTh: MCETOAbI pacy€Ta TOKOB

tpexdasusix K3 B
MOMEHT BpEMEHHU

HYJIEBOU

1.CocTaBuTh CXeMy 3aMEIICHUS AJi pacyeTa 3HaYeHUs
MEPUOINYECKON COCTABIIIOIIEN TOKA KOPOTKOTO
3aMBbIKaHUS

2.CocTaBUTh CXeMy 3aMeIIeHHUs IS pacueTa 3HauYeHUs
YIApPHOTO TOKa KOPOTKOTO 3aMbIKAHMSI

YMeTh: pacCUuTbIBaTh 3HAUCHUA

TOKOB TpexQazHbIX
HecuMMeTpruuHbIX K3

u

1.CocTaBuTh cXeMy 3aMEIIECHHS ISl pacuyeTa 3HAUCHUS
YIApHOTO TOKa KOPOTKOTO 3aMbIKaHUSI

2.0TIpeICTUTh AKTUBHBIE COMIPOTUBIICHUS CXEMBI
3aMeleHus s Tpex($a3HOTO KOPOTKOTO 3aMbIKAHHS
3.0TpeIeNTh aKTUBHBIE CONTPOTUBIICHHS CXEMBI
3aMeleHus s Tpex(da3HOTO KOPOTKOTO 3aMbIKAHHS
4.0TpesIeTUTh COCTABIIAIONINE TOKA KOPOTKOTO
3aMBIKaHHUA C OTJIMYHEM He Ooitee 5% OT dTalTOHHBIX
3HAYEeHUH

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5




Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 85
Onucanue xapakmepucmuku btnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUE
BBITIOJTHEHO B MOJIHOM 00'bEME WIIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a]1a4

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "yJ10BIETBOPUTEIBHO" BBICTaBISAECTCS
€CJIM 3aJJaHuE PEUMYIIECTBEHHO BHITIOJIHEHO

Ouenka: 2
Onucanue xapaxmepucmuxu evinoinenus snanus: ONeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISCTCS
€CIIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBITOIHEHO

KM-3. KonrpoJubHas padora Ne2 MeTo THIIOBBIX KPUBBIX

®opmbl peanauzanuu: [lncemenHas padora

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHOro meponpustusi B BPC: 10

IIpoueaypa npoBeaeHHsi KOHTPOJIbHOTr0 MeponpusaTusi: KontponpHas pabora 1o onpeneneHuro
JICHCTBYIOILIEIO 3HAYEHHUs NTEPUOJUYECKON COCTABIIAIOLIEH TOKA KOPOTKOIO 3aMBIKaHUS C Y4ETOM
3aTyXaHUs NEPUOANYECKON COCTABIISIIOIIEH OT FT€HEPAaTOPOB U ACHHXPOHHBIX JIBUraTelen

KpaTKOC CoA€cpiKaHMuE 3alaHUA:

VcxoaHeIe AaHHbIe:
c:

Sy = 800 MBA, T = 105 0cc.

w:

L=50x X, =040/ B, =0.160n/xu
T

8 = 250 NBA, u, = 11 %, [h; = 24258
Uy = 1538, AP, = 600 3

.

P =110 MBr cosyp = 0.6
24 = 0190 Ty
P/ Py = 0.90.c.

V- 041c

T2:

S =25 MBA, u, = 10%, Ugy = 15.75x8
Uy = 6.3 58, Ugn = 6.3:8. AP, = 115 Br

KopoTkoe sambikaHue 8 Touxe K-2

Haitt I, Ans MomenTa spemeri £ = 0.3 ¢

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HaTh: METOJbl pacueTa TOKOB 1.CocTaBUTh CXEMY 3aMEIICHUS U pacCUUTaTh €€
tpexdasupix K3 B HeHyneBoi napaMmeTpsl

MOMEHT BpEMEHH

YMeTh: paccuMThIBaTh 3HAYEHUS 1.0npenenuTh MHIYKTUBHBIE CONIPOTUBIIEHUS CXEMBbI
TOKOB Tpex(das3HbIX u 3aMeIeHUs

HecuMMeTpuuHbIX K3 2.PaccuuTatp AelicTByolIee 3HAUYCHUE IEPUOTUIECKOM

COCTaBJIAIOIIEN TOKA KOPOTKOTO 3aMbIKaHUS B
HavyaJbHBI MOMEHT BPEMEHHU

3.01eHuTh HEOOXOAMMOCTh YUETA 3aTyXaHUS
MEPUOINYECKON COCTABIIOLIEN OT KaXK 10U
HE3aBHCHUMOI YacTH CXEMBI

4.PaccuuTaTh I€UCTBYIOIIEE 3HAUCHUE EPUOTUIECKOM
COCTaBJIAIOIIEH TOKa KOPOTKOT'O 3aMbIKaHUsI B 33 IaHHBII

9




‘ MOMCHT BPpEMCHU

Onucanue MKAJbI OICHUBAHUSA:

Ouenxa: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku blnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MOJIHOM 00'bEME WIIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnoanenus 3nanus. OueHka "Xopomio" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABICHUE JUIsI PEIICHUS 3a/1a4

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0BIeTBOPUTEIBHO" BBICTABIISAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus: snanus: OTNeHKa "HeyI0OBICTBOPUTEIIEHO" BEICTABIISICTCS
€CIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBIITOJIHEHO

KM-4. PacueTrHoe 3aganmne Ne2

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOJILHOT0 MeponpusaTHs: PacueTHo-rpadguyeckas padbora

Bec koutposabHoro meponpusitusi B BPC: 30

IIpouenypa npoBegeHusi KOHTPOJBLHOI0 MeponpusTusi: PacueTHoe 3ajaHue IO ONPEIEIICHUIO
3HaYeHUH (Pa3HBIX TOKOB U HAMPSHKEHUI P HECUMMETPHUYHOM KOPOTKOM 3aMbIKaHUU

Kparkoe conepxkanue 3aiaHus:

O0y4yaemMoMy BBITA€TCSI HHIMBUYaTbHBIM BapUAHT 3a/IaHUs, COCTOSIINX U3 TpexX uudp. s
BBIIAHHOTO BapUaHTa 3aJaHUs:

®  COCTaBWTb pacuyeTHyto cxemy (umdpa Nel sagaHus);

e cdopmmMpoBaTb UCXOAHbIE AaHHbIe MO 060PYA0BaHMNIO pacyeTHOM cxembl (umdpa N2 3agaHus);

*  OnpeaennTb TOYKY KOPOTKOro 3aMblKkaHus (umdpa Ne3 3agaHus);

®  COCTaBWUTb CXEMY 3aMELLEHNA M PacCcyMTaTb CUMMETPUYHbIE COCTABAAIOWME TOKOB M HaMNpPAXKEHUI
HEeCMMMETPUYHOTO KOPOTKOTO 3aMblKaHMA B MECTE KOPOTKOTO 3aMblKaHUS;

e onpeaenvTb 3HaYeHUA GasHbIX TOKOB M HaNPAMKEHWI Ha 3a4aHHbIX YYacTKax pacieTHOM CXeMbl;

MOCTPOUTH BEKTOPHBIE IUarpaMMbl (pa3HBIX TOKOB M HAMPSXKEHUM HA 3a/IaHHBIX YYaCTKax
pacueTHOM CXeMbI C YIETOM Tepexo/ia uepe3 Tpanchopmarop.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: METOJbl pacueTa TOKOB 1.cocTaBUTh CXEMY 3aMEILEHUs IPSIMON
HecumMMeTpruuHbIX K3 TOCJIEA0OBATEIBHOCTH
2.cOCTaBUTh CXEMY 3aMellleHHs] 0OpaTHOM
IIOCJIEI0BATEIBHOCTH
3.COCTaBUTH CXEMY 3aMEIIEHUS HYJIEBOU
TIOCJIETI0BATEIBHOCTH
YMeTb: pacCcYUThIBaTh 3HAYECHUS 1.mpoBecTH PKBUBAJIECHTUPOBAHUE UCXOIHBIX CXEM
TOKOB Tpex(das3HbIX u 3aMEIIEeHHs PACYETHON CXEMbl HEHMMETPUYHOTO
HecuMMeTpuuHbIX K3 KOPOTKOTI'O 3aMbIKaHU 110 I1OCIEA0BATEIBHOCTIM
2.01peNleNTh TOKU U HANPsKEHHsI IPSIMOM, 0OpaTHOU 1
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HYJIEBOH MOCJIEI0BATEIIBHOCTH B MECTE KOPOTKOTO
3aMbIKaHUs, COOTBETCTBYIOIINE BUY HECUMMETPUYHOIO
KOPOTKOI'O 3aMbIKaHUS

3.ompenenuTh TOKA U HAPsDKEHHS IPSIMOi, 0OpaTHO 1
HYJIEBOH IOCJIEI0BATEIIBHOCTH B MECTE KOPOTKOIO
3aMbIKaHUs, COOTBETCTBYIOIINE BUY HECUMMETPUYHOIO
KOPOTKOI'O 3aMbIKaHUS

4.ompeAenuTh HANPSHKSHUS TPSIMOM, 00paTHOU U
HYJIEBOH I1OCIIEI0BATEILHOCTH HA 3aJaHHOM JJIEMEHTE
pacyETHON CXEMBI

Onucanue MKAJbI OIleHUBAHUSA:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 0O'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu 6blnoanenus 3nanus: OLeHKa "Hey0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJ]JaHue BBITIOJIHEHO HEBEPHO WJIM MTPEUMYIIIECTBEHHO HE BBIITOITHEHO

KM-S. 3amuTa 1a60paTopHbIX padoT

®opmbl peau3anum: 3anIuTa 3aJaHUs

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpoueaypa npoBeleHHs1 KOHTPOJbHOIO MepONPUATHA: BhinonHenue u 3amuTa 1a00paTOPHBIX
pabot Nel, No2, No3 i Ned. Cpenusis o1ieHKa ¢ OKpYyTICHUEM JI0 1IeJIoTo Oasa

Kpatkoe conepxanue 3aganus:
JIP-1: Paccuutarh TOK Tpex(pazHOT0 KOPOTKOTO 3aMbIKaHHUS JUIsl pACUETHOM cXeMe,
COOTBETCTBYIOILIEN IEPBOMY pacueTHOMY 3aJaHuto. [IpoBecTn conocraBineHue pe3ynbTaToB
pacuera TOKOB KOPOTKOI'O 3aMbIKaHUSI MEX]Iy PACUETHBIM 33/IaHUEM U JIabopaTOpHOU paboOTOM.
JIP-2: Pa3paboTaTh pacyeTHYIO MOJIENb U IPOBECTHU OIBIT OIU3KOTO KOPOTKOTO 3aMbIKaHUS B
ANEKTPUYECKON CETU C CHHXPOHHOW MalIMHOM. PaccunTarh ocluiuiorpaMMbl TOKOB M
HaNPsDKEHUH CUHXPOHHOM MAIMHBI TP NIEPEXOAHOM IPOLECCE B CIy4ac BO3SHUKHOBEHUS
OJIM3KOTO0 KOPOTKOTO 3aMBIKAHUS
JIP-3: CmonenupoBaTh KOHCTPYKIIMIO BO3AYIIHOM MM KaOeJIbHOM JIMHUY 3JIEKTpoIiepeiaun B
CHEIHaIbHON KOMITbIOTEPHOM MPOrpaMMe U pacCYUTaTh COMPOTUBICHUS U TIPOBOJAUMOCTH
IPSIMOM M HYJIEBOW MOCIEA0BATENBHOCTH
JIP-4: JIna cxembl U3 pacyeTHOro 3agaHust Ne2 paccuutarh 3HaYeHHs (a3HbIX TOKOB U
HaANPsDKEHUH U1 3aJaHHBIX 2JIEMEHTOB TP HECUMMETPUYHOM KOPOTKOM 3aMbIKaHUH.
ConocTaBUTh pe3yabTaThl pacyeTa pacueTHOro 3aaanus Ne2 u 1aHHOM 1abopaTopHON pabOTHI.
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KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: METOJbl pacueTa TOKOB 1.(JIP-3) pacueTHble GOPMYIIbI U1 OTIPEICICHUS
HecumMeTpruuHbIx K3 CONPOTUBIICHUI MPSIMON U HYJIEBOH
IIOCJIEZI0BATEIBLHOCTH

2.(JIP-3) daxTopsl, BIUAIOMINE HA 3HAYCHHUE
CONIPOTUBJICHUI U IPOBOIUMOCTEMN JIMHUA
JNEeKTponepeaadn

3.(JIP-4) cocTaBieHue CXeMbl 3aMEIICHHS HYJIEBOM
MOCJIEZI0BATEIHLHOCTH AJIEMEHTOB

4.(JIP-4) pexxuM HEHTpaJIi CHIIOBBIX TPAaHC(HOPMATOPOB U
€ro BIMSIHHE HAa TOK HECUMMETPUYHOTO KOPOTKOTO
3aMBIKaHUs

5.(JIP-4) nopacyeT mapameTpoB HYJICBOU
MOCJIeI0BATEILHOCTH 3JIEMEHTOB IMIPU NTapaMeTpU3aluu
pacueTHOM cXxeMbl

6.(JIP-4) criocoObl yuéTa COpOTHUBIICHUIA
B3aMMOUHIYKIIMH HYJIEBOM MOCIIEI0BATEIbHOCTH INHUN
AJICKTPOINEePEIaum, MPOXOISIIMX B OJJHOM KOPUJIOPE

3HaTh: METOJABl pacuera TOKOB 1.(JIP-2) cxema 3ameliieHus CHHXPOHHOM MallluHbI Oe3
tpexdazapix K3 B HeHyneBoi ydera JeMii(pepHbIX KOHTYPOB
MOMEHT BpEMEHH 2.(JIP-2) cxema 3aMelIeHHs] CHHXPOHHOW MAIIUHBI C

yUYETOM JIeMI(EPHBIX KOHTYPOB;

3.(JIP-2) cocraBnstomye U XapakTep U3MEHEHHs BO
BpPEMEHU HAIpPsDKEHUS Ha BBIBOAAX CTATOPHON OOMOTKH
CUHXPOHHOH MallluHBI

4.(JIP-2) cocTaBIslfOIIME U XapaKTep U3MEHEHUSI BO
BPEMEHU TOKA CTaTOPHON OOMOTKU CUHXPOHHOM
MaIIHHbI

5.(JIP-2) cocraBistomue 1 XxapakTep U3MEHEHUs BO
BPEMEHH TOKA U HaNpsKEHUS] OOMOTKH BO30YKI€HUS
CUHXPOHHOM MallllHbI

6.(JIP-2) BnusiHME aBTOMAaTUYECKOTO peryisiTopa
BO30YKJIEHUsI Ha XapaKTep U3MEHEHUs TOKOB U
HaIpsHKEHNUN CHHXPOHHON MalIVHBI

3HaTb: METOJBl pacuera TOKOB 1.(JIP-1) crioco6b! mapaMeTpu3aluy 3J€MEHTOB
tpexdasusix K3 B HyneBoi pacueTHOM cxembl Tpex(a3HOro KOPOTKOTO 3aMbIKaHHUSI C
MOMEHT BpEMEHHU HCIIOJIb30BAHNUEM CIEIIMAIBHON KOMITBIOTEPHOU
MIPOrpaMMbl
2.(JIP-1) meronuka pacyera Tpex(a3HOro KOPOTKOro
3aMbIKaHUs
YMeTs: HCII0JIb30BATh 1.(JIP-1) pa3paboTaTh TOMOJIOTUYECKYIO MO
KOMIIBIOTEPHBIE TPOrPAMMBbI ISt pacueTHOM cxeMbl B KOMIIBIOTEPHON ITporpaMmme
pacuera K3 2.(JIP-1) nmpousBecTy BBOJI HEOOXOIUMBIX UCXOIHBIX

JAHHBIX B 3JIEMEHTHI PACYETHON MOJIEIH

3.(JIP-1) BBIMOTHUTH HACTPOMKY MApaMETPOB pacueTa
Tpex(}a3HOro KOPOTKOTO 3aMbIKaHHs B KOMITbIOTEPHOM
IIporpaMme

4.(JIP-1) 3an0KyMEHTHPOBATH PE3yIbTaThl pacyeTa
Tpex(a3zHOro KOPOTKOTO 3aMbIKaHUS

5.(JIP-3) nopacdeT u mapaMeTpu3aIus pacueTHOTO
MOJ1yJIsl KOMIIBIOTEPHOM ITPOrpaMMbl F€OMETPUUECKUMU
JTAHHBIMU JIMHUU 3JIEKTPOIIEIaun
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6.(JIP-3) mapameTpu3anuu CBOMCTB MPOBOJHUKOB U
CJIOEB M30JIALINH, BXOJSIIUX B COCTAB JIMHUU
JNEeKTponepeaadn

7.(JIP-4) mapameTpu3anus 3JI€MEHTOB PACUETHON CXEMbI
JUIS pacueTa HECUMMETPUYHOI'O KOPOTKOTO 3aMbIKaHH
8.(JIP-4) nacTtpoiika mapamMeTpoB pacuera
HECUMMETPUYHOTO KOPOTKOTO 3aMbIKAaHUS

9.(JIP-4) pacueTr TOKOB IIpM HECUMMETPUYHOM KOPOTKOM
3aMbIKaHUU B PA3IMYHBIX 3JIEMEHTAX PACYETHON CXEMBbI
10.(JIP-4) pacueT HanpsKeHUI IpU HECUMMETPUYHOM
KOPOTKOM 3aMbIKaHUU B PA3IUYHbIX y3/1aX PacyETHON
CXEMBI

11.(JIP-4) nokyMeHTHpOBaHUE PE3YJIHTATOB pacyeTa
HECHMMETPUYHOT'O KOPOTKOTO 3aMBIKaHUS

YMmeTs: OOBSCHATH
OCLIMJIIOTPaMMBI MIEPEXOTHBIX
npoueccoB npu K3, dopcuposke
BO30YKICHHS CHHXPOHHBIX

MallliH, TalleHUd UX MarHuTHOIO
Nojis M BKIIOYEHHMM B  CETh
TpaHchopmaTopa ¢ Pa3OMKHYTOH
BTOPUYHON OOMOTKOM

1.(JIP-2) pa3paboTka pacueTHON MOJIETIH C
WCIIOIB30BAaHUEM CIICIIHAIBHOW MTPOTPaMMBI

2.(JIP-2) aHanmu3 ocuuMiuIorpaMM TOKOB M HAIPSDKCHUMA
CUHXPOHHOM MAIlIMHBI

3.(JIP-2) noxyMeHTUpOBaHHE PE3YIbTATOB
MaTeMaTU4eCKOr0 MOJCITUPOBAHUS TIEPEXOTHBIX
MIPOLIECCOB MPU KOPOTKOM 3aMBbIKAHUH CUHXPOHHON
MaITHHBI

Onucanne MKAJbI OIlCHUBAHUS:

Ouyenxa: 5

Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBITIOJTHEHO B MOJIHOM 00'beMe WIJIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOMPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMpaBIEHUE JJIsl pEIICHUS 3a/1a4

Oyenka: 3

Huosicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHka "y10BIeTBOPUTENIBHO" BHICTABIISAETCS
€CJIN 3aJJaHU€E NIPEUMYILIECTBEHHO BBITIOJIHEHO

Oyenka: 2

Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIOJIHEHO
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COJIEP)KAHUE OLIEHOYHBIX CPEJICTB IPOMEXYTOYHOM ATTECTAIIUA

6 cemecTp

®opma NPOMeKYTOUYHOM aTTecTalnu: JK3aMeH

IIpumep Onsiera

M2

AK3AMEHALIMOHHBIN
BUJIET Ne 1

Kadenpa Dnexrpuueckue
CTaHIIUH

Ymeeporcoaro
3ae. Kageopoui

I[I/ICHI/IHJ'H/IHaI QHGKTpOMaI‘HI/ITHLIe NEpEXOJHBIC
ITPOLECCCHI B DJICKTPOIHEPI€THYUCCKUX CUCTEMAX

HHCTUTYT 3NE€KTPOIHEPTEeTHKH

1. I3MeHeHue BO BpeMEHH JEHCTBYIOUIEr0 3HaYEHUS NEPUOIUUECKON COCTABISIONIEH TOKA KOPOTKOTO
3aMBIKaHUsI OT CHHXPOHHOW MaIInHBI 6€3 1eMIiepHBIX KOHTYPOB C y4aeToM aeiicteust APB.

2. [lpumeHeHue METOAA THIIOBBIX KPUBBIX AJIS pacyeTa HECUMMETPUYHBIX KOPOTKUX 3aMbIKAHHH.

M2

SK3AMEHAIIMOHHBIN BUJIET Ne 1
Kadenpa Dnexrpuueckue cTaHIuM

Ymeepoicoaro
3ae. Kageopou

JuctummmHa: DIIeKTpOMarHUTHBIC TIEPEXO0IHBIE TIPOIIECCHI B
AIEKTPOIHEPTETUICCKUX CHCTEMAX

WHCTUTYT 21EKTPOIHEPTETHKU

3anaya

OnpexnenuTts TOK B MOBPEXICHHOM (aze TpaHchopmaropa yepes
0,3 ¢ mociie MOMeHTa BOZHUKHOBEHHS JBYX(Pa3HOTO KOPOTKOTO
3aMbIKaHus Ha 3eMinto B Touke K(1,1).

I'eneparop: Paom = 160 MBT; Unom = 13,8 kB; cosfaom = 0,9;
Xd=0,18; X2=0,22

o K3 renepatop pabotan c HOMUHAJIBHOW HArpy3KOH.
Tpanchopmarop: SHom = 200 MBxA; Unom BH =230 B;
Unom HH = 13,8 xB; uxk = 11%; Y0/D - 11.
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IIpoueaypa npoBenenust

DK3aMeH B yCTHOH (hopme no Omeram. Bpemst Ha moarotosky 60 MuHyT. Bpemst Ha yCTHBIH OTBET -
He Oonee 15 MUHYT.

L. Ilepeuens Kkomnemenyuii/uHOUKAmMoOpPo8 u KOHMPOIbHBIX 60NPOCOE NPOGEPKU PE3YbM AN 08
0C60EeHUA OUCYUNIUHDL

1. Komnerennus/Muankarop: N/-4nk-1 JleMOHCTpUpYET 3HaHHE CBOMCTB
AJIEKTPOIHEPTETUYECKUX CUCTEM B NMEPEXOAHBIX PEXKUMAX U YMEET BBIIIOJIHATH PACUETHI
NIEPEXOIHBIX IIPOLECCOB U YCTOMUYUBOCTH JIEKTPOIHEPTETUUECKUX CUCTEM

Bonpocsl, 3aganus
1.Yacts 1. Ilepexonnblie npouecchl B CHHXPOHHON MalllnHe

1. OcHoOBHBIE 1ONYILIEHUS, IPUHUMAEMbIE IIPU UCCIIEIOBAaHUH 3JI€KTPOMArHUTHBIX
NIEPEXOIHBIX IIPOLECCOB B YHEPrOCUCTEMAX.

2. [TepexonHblil npoliece npu Tpex(a3HOM KOPOTKOM 3aMbIKaHHH B LIeNH Oe3
TpaHc(hOpMaTOPOB, MOAKIIOYEHHON K HCTOYHUKY CUHYCOUIaTbHOTO HAIPSKEHHUSL.

3. JuddepennnansHple ypaBHEHUS IEPEXOIHOTO MPOIlecca B CHHXPOHHOM MallliHe B
¢a3HbIX KoopAMHATaX. TPYAHOCTH UX pEIICHHS.

4. CobcTBeHHbIE U B3aUMHBIE HHAYKTUBHOCTH MEXIYy OOMOTKAaMU CHHXPOHHOM MallluHBI
Ui cucteMbl koopauHat (4, B, C).

S. [Tepexon ot TpexdaszHoii cucremsl KoopauHar (4, B, C) k cucteme koopaunar d, , 0.
6. CoOcTBeHHBIE U B3aUMHBIE MHIYKTUBHOCTH MEXy OOMOTKaMU CUHXPOHHOM MaIlIMHBI
1u1st cucteMsl kKoopauHat (d, d, 0). [IpeneOpekeHrne YyacTHIHBIMU MOTOKAMU B3aUMOHHIYKITHH.
7. Juddepennmranbaple ypaBHEHUS EPEXOIHBIX MPOLECCOB CHHXPOHHBIX MAIIUH

(ypaBuenus [lapka-I'opesa). [Tonsitue o Tpancdopmaropnoii 3/1C u D/IC BpamieHus.
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8. Cxema pacnosio’keHUs: KOHTYPOB CUHXPOHHOW MaIIMHBI OTHOCUTEIBHO CUCTEMBI
koopauHat d, g, 0. BeipaxkeHus 17151 MOTOKOCHEIIEHUI pa3IMYHBIX 0OMOTOK CHHXPOHHOMR
MAIlHBI C JeMII(PEPHBIMU KOHTYPaMH.

9. CuHxpoHHas MalMHa 6e3 JeMn(epHbIX KOHTYPOB B HAYaJIbHBIH MOMEHT KOPOTKOTO
3aMblkaHud. OnpeieneHne HayajabHOr0 3Ha4€HUsl NEPUOANYECKOIN COCTaBIISIIOIIEH TOKA
Tpex(a3zHOro KOPOTKOI'O 3aMbIKaHUS OT CHHXPOHHOM MalinHbl. BekropHast tuarpamMma
HanpsDKeHUH 1 TokoB. CxeMa 3aMeleHHsI CHHXPOHHOW MalnHbl 6e3 JeMi(epHbIX KOHTYPOB.
10. CunxpoHHas ManMHa ¢ JeMI(pEepHbIMU KOHTYpaMU B Ha4aJIbHbI MOMEHT KOPOTKOTO
3aMblKaHud. PacyeT HauaqbHOroO 3HAUE€HUS IEPUOANYECKON COCTaBIISIONIEH TOKa KOPOTKOTO
3aMBIKaHUs OT CHHXPOHHOM MallMHBI. BEKTOpHBIE AMarpaMMbl HaPsYKEHUH U TOKOB J10
KOPOTKOI'O 3aMbIKaHUS M B HAYAJIbHBIII MOMEHT KOPOTKOTr'0 3aMblKaHMsl. CXeMbl 3aMeLIECHUS
CHUHXPOHHOM MAalIMHBI ¢ AeMII(EPHBIMA KOHTYPaMHU 110 NPOJOJIbHON U MONEPEYHOH OCSIM.
Oripezeienne nonepeyHon U Mpo10ibHOM cBepxmnepexoaubix IJ{C CHHXpOHHOM MaIlIUHbI C
nemidepHbIMI KOHTYpaMU U3 BEKTOPHOM AMarpamMMal.

11. Hasnauenue APB cuaxpoHHO# MamHbl. @OpcUpOBKa BO30YKIECHUS MAIIIMHBI.
daxTuueckas U SKBUBaNeHTHast 3aBucuMoctd DJIC 00MOTKM BO30YXI€HHSI OT BpEMEHU IPU
Te#0u Te — 0.

12. 3meHeHus BO BpeMEHU JEHCTBYIOLIETO 3HAYEHUs IEPUOIUUECKOM COCTaBIAIONIEH ToKa
KOPOTKOT'O 3aMBIKaHHUsI OT CHHXPOHHOM MalIMHBI 0€3 y4eTa BIUSHUS 1eMI(PEepHBIX KOHTYPOB
npu otkiroueHHoM APB. O0bsicHeHne xo/1a 3aBUCUMOCTH.

13. l3meHeHue BO BpEeMEHH JICHCTBYIOIIETO 3HAYCHUS TIEPHUOMUECKON COCTABIISIONICH TOKa
KOPOTKOI'O 3aMbIKaHUsI OT CHHXPOHHOM MalinHbl 6€3 1eMI(epHbIX KOHTYPOB C Y4ETOM
neiicteua APB. O0bsicHEeHHE X012 3aBUCUMOCTH U BKJIaga or APB.

14. 3meHeHue BO BpeMEHU JIEHCTBYIOIIETO 3HAaYEHUS IEPUOJMUECKON COCTABIIAIONIEH ToKa
KOPOTKOI'O 3aMbIKaHUS M HAIIPSKEHMsI Ha BBIBOJIaX CUHXPOHHOTO reHeparopa (0e3 yuera
BIIMSIHUA AeMII(QEPHBIX KOHTYPOB) B Cllyyae, KOTJJa CONPOTHUBICHUE BHEIIHEH CEeTH MPEBbIIIACT
kputnueckoe. [lonsaTue o kputnueckoM BpeMeHH. OObsICHEHHE 3aBUCUMOCTEH.

15. BnwusHue conpoTHBICHMS BHEIIHEH CETH HA XapaKTep U3MEHEHHUsI BO BpEMEHU
JIEHCTBYIOIIEr0 3HaYeHHsI TOKa KOPOTKOI'O 3aMbIKaHUSI CHHXPOHHOM MalllMHbI 0€3 AeMIn(epHbIX
KOHTYpPOB IIpH BKI0YEHHOM APB.

16. XapaxTep u3MeHEHHsI BO BpEMEHHU TOKAa KOPOTKOTO 3aMBIKaHUS M HATIPSDKCHUS Ha
BBIBOJIaX CHHXPOHHOIO reHepaTopa npu BkIoueHHOM APB, korna 7e 'O u 7e =0, npu
BHEIIHEM CONPOTUBJICHUU OOJIbIIIE, PABHOM U MEHbIIIE KPUTHUECKOTO.

17. Bnusazue tpancdopmaTopHbix /IC 1 aKTUBHOTO CONPOTUBIEHUS OOMOTKH SIKOPSI
CUHXPOHHOM MalllMHbI Ha IEPEXOIHBIN MPOLIECC MPU KOPOTKOM 3aMbIKAaHUH B LIETIU SKOPSL.

18. CB0OoAHBIE COCTABIISIIOIINE TOKOB B 0OMOTKE BO30OYKIEHHS U SIKOPE CHHXPOHHOM
MamuHbI (0e3 yueTra BIUSHUS JeMI(EepHbIX KOHTYPOB) NP TpeXx(PazHOM KOPOTKOM 3aMbIKaHUU
Ha €€ BBIBOJIAX.

19. CBoOojHBIE COCTABIAIONINE TOKOB B 00MOTKE BO30YKICHHS U IKOPE CHHXPOHHOM
MaIlMHBI (C YYETOM BIIUSHUS 1eMI(PEPHBIX KOHTYPOB) NMPH TpeX(Pa3zHOM KOPOTKOM 3aMbIKaHUU
Ha €€ BBIBOJIAX.

20. OO6pa3zoBaHu€ BTOPOH rapMOHMYECKON COCTABIISAIONICH B TOKE SKOPS CHHXPOHHOM
MAaIIMHBI IpU TPEX(Ha3HOM KOPOTKOM 3aMbIKAHUU.

21. IlepexoaHslii mporecc npu GOpCUpPOBKE BO3OYKIEHUS CHHXPOHHOM MaIlIMHBI.

22. IlepexomHsblii MpoIecc MpH TaIEHWH MarHUTHOTO TTOJISI CHHXPOHHOH MaIllHHEI.

Yacte 2. MeToabl pacyera TOKOB KOPOTKOI'0 3aMbIKAHUA

1. Hcnonb3oBaHne CUCTEMBI OTHOCUTENBHBIX equHUIL Uit pacyeTa TokoB K3. ITTopsiaox
WCITOJIH30BAHUS CUCTEMbl OTHOCUTEIBHBIX €IMHUIL TTPH pacueTax TokoB K3 ¢ TOUYHBIM 1
NpHUOIIKEHHBIM y4eToM K03 uireHToB Tpanchopmanuu tpanchopmaropos. [Ipenmyiectsa
Y HEJIOCTATKU CUCTEMBI OTHOCUTEBHBIX €MHHUI] IO CPABHEHUIO C CHCTEMOW NUMEHOBAHHBIX
eIUHUL TpH pacyeTax TokoB K3.
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2. [TonsiTHE 00 yIapHOM TOKE KOPOTKOTO 3aMbIKaHUs, yaapHOM Kod(duimente. MeToabl
omnpeneneHus ynapHoro kosdduiuenra.

3. Meroauka pacuera anepuoAN4ecKoi COCTaBISIONICH TOKA KOPOTKOTO 3aMbIKaHUsI TIPU
CJIO’KHOM pacdyeTHOM cxeme. MeTo bl onpeeeHUs] SKBUBAJICHTHOW MOCTOSIHHON BPEMEHH.

4, Biustnue u ydeT Harpy3ku B Ha4albHBI MOMEHT KOPOTKOT'O 3aMbIKAHHUS.

5. Pacuér Toka cumMmMeTpuIHOTro Tpex($ha3HOro KOPOTKOT'O 3aMbIKAHUS B POU3BOJILHBII

MOMEHT BPEMEHHU aHATUTHYECKUM CITIOCOOOM I CHHXPOHHON MaIlIHbI 0e3 yyera
neMidepHbIX KOHTYpPOB.

6. Pacuér Toka HECUMMETPUYHOTO KOPOTKOI'O 3aMbIKaHHUSI B IIPOU3BOJIBHBIA MOMEHT
BPEMEHU AaHATUTUYECKUM CIIOCOOOM JJIsi CHHXPOHHOM MallMHbl 6e3 ydera 1eMIpepHbIX
KOHTYpOB.

7. CymHOoCTh METOAA TUITOBBIX KPUBBIX. [IOpsAIOK pacueTa TOka KOPOTKOTO 3aMbIKaHUS C
MCII0JIb30BaHUEM 3TOTI0 METOAA JUIsl UETBIPEX PACUETHBIX CIIy4aeB.

8. Pacder Toka KOPOTKOr0 3aMbIKaHMs B CXEME C HECKOJIIbKUMU T'€HEpaTOpaMHy IIpU
MCII0JIb30BaHUU METO/1A TUIIOBBIX KPUBBIX.

9. [TpuMeHeHne MeTOJa TUIIOBBIX KPUBBIX I PacyeTa HECUMMETPUUHBIX KOPOTKHUX
3aMbIKaHUU.

10. Onpenenenue yaanéHHOCTH TOUYKM HECUMMETPHUUHOTO KOPOTKOI'O 3aMbIKaHUS OT
CUHXPOHHOM MallIMHBI [IPH pacuyére TOKa KOPOTKOTO 3aMbIKaHHS METOJIOM TUIIOBBIX KPUBBIX.
11. OpnnodasHoe kopoTkoe 3ambiKaHue. I pannyHble ycnoBHst. OCHOBHBIE COOTHOILIEHUS JUIS
CUMMETPUYHBIX COCTABIISIIOIIMX TOKOB U HalpsKeHU. BekTopHble quarpaMMbl HapsKeHUH U
TokOB. KoMIiekcHbIe cxeMbl 3aMelieHus (TOYHast U NpUOIMKEeHHAs).

12.  JIByx(hazHoe KOpOTKOE 3aMbIKaHHe Ha 3emito. [ paHnunbie ycinoBusi. OCHOBHBIE
COOTHOILLIEHUS JI1 CAMMETPUYHBIX COCTABIIAIOIINX TOKOB U HANPsOHKEHUI. BekTopHbIE
JarpaMmbl TOKOB U HaIllPsDKEHUN B MECTE€ KOPOTKOIO 3aMbIkaHus. KomIiuiekcHas cxema
3aMELICHMSL.

13.  JIByx(a3Hoe KOopoTKoe 3aMbIkaHue. I pannunbie ycinoBus. OCHOBHBIE COOTHOIICHUS JUIS
CUMMETPUYHBIX COCTAaBIISIFOIIMX TOKOB U HalpsKeHUH. BeKTOpHBIE quarpaMMbl HaNpsHKEHUH U
TOKOB B M€CT€ KOPOTKOI0 3aMbIKaHusl. KomIiekcHas cxema 3aMeleHusl.

14.  JIBoitHOoe kopoTKoe 3aMbikaHue. PacueTHble BUbI ABONHHBIX K3. dopmyrsl s pacuera
toka nBorHoro K3. O6macth ucnoap30Banus TOKOB IBOMHBIX K3 mpu mpoBepke
AIIEKTPUUYECKOT0 000PYIOBAHUS.

15. IIpaBuio 3KBUBaJIEHTHOCTHU TOKA MPSMON MOCIEA0BATEILHOCTH IPU HECUMMETPUYHBIX
KOPOTKHX 3aMBIKaHUSAX U OCHOBAaHHOE HA HEM CJIE/ICTBHE.

16. OcobenHocTH cxeM 3aMelleHus HyJIeBOH mociieaoBaTenbHoCTH. [Topsaok nx
cocTaBJIeHUs (IIPUBECTH MPUMED).

17.  DOmnropsl pacnpeneneHusi CHMMETPUUHBIX COCTABIISIOUINX HAPSDKEHUH B IpoCcTeHiei
AIIEKTPUUYECKOMN 1IeTH PU KOPOTKUX 3aMbIKaHUX Pa3HbIX BUI0B (0HO(a3HOE, IBYX(pa3HOE,
NByX(azHOE Ha 3EMITIO).

18. CooTtHouleHne TOKoB 0AHO(a3HOT0, ABYX(ha3HOTO, IBYX(Pa3HOIO Ha 3eMJII0 U
TpE€X(a3HOro KOPOTKOIO 3aMbIKaHUS MPU KOPOTKUX 3aMBIKAHUSIX B OJTHOM U TOM e TOUKeE.

19. Pacuer TokoB K3 B 31eKTpuuecKux ceTsiX ¢ MHBEPTOPHbIMU ycTaHOBKaMu BOC n
HAaKOIIUTEJIEH IIEKTPOIHEPTHH.

20. Hcnonb3oBaHME KOMIBIOTEPHBIX MPOrpamMm Juid pacdera TokoB K3. OTeuecTBeHHBIE U
3apyOeKHBIE TPOrPAMMBI, TPEUMYIIIECTBA U HeTOCTaTKH. PazpaboTka pacyeTHOM MOemH.
[TpyHIMIIBI TapaMeTPU3aLUK HIEMEHTOB PACYETHON MOJEIIH.

21.  OcobeHHOCTH pacdeTa TOKOB KOPOTKOTO 3aMBIKAHHS B CETH HOMHHAIBHBIM
HarnpsbkeHueM 710 1 kB. OcoO0eHHOCTH COCTaBIEHUS CXEMbI 3aMEILEeHHs [T pacyeTa KOPOTKOTro
3ambIkaHus B ceTH 0,4 kB (y4eT nepexoIHbIX CONPOTUBIIEHUI KOHTAKTOB alaparos,
AIIEKTPUUYECKON AYTH, YBEIUYEHUS aKTUBHOTO conpoTusieHus KJI u 1.1.).
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Yactsb 3. Pacyer conpoTHBJICHUH 3JIEMEHTOB

1. ConpoTUBJICHHS CXEMBI 3aMEIIECHUS CHHXPOHHOM MamuHbl Xd, Xd', Xd . Otanune
3Ha‘-IeHI/If/'I COHpOTHBJ’ICHHfI, BBIpa)KeHHBIX B OTHOCHUTCJIIBHBIX CAWHHUIIAX JJId OHOT'O U TOT'O KE
CHHXPOHHOTO TeHeparopa. B kakoit MoMeHT BpeMeHrn K3 MOYKHO MCIIONIb30BaTh YKa3aHHbIE
COHpOTI/IBJIeHI/IH IJIA 3aMCIICHU S CHHXpOHHOfI MaLHI/IHBI?.

2. ComnpoTtuBieHre 00paTHON MOCIIEI0BATEIIEHOCTH CHHXPOHHOW MAaIlIWHBI TIPU
Tpexdazubix K3.

3. ComnpoTtuBieHre 00paTHON MOCIIEI0BATEIILHOCTH CHHXPOHHOW MaIlIMHBI TIPU
HecuMMeTpruuHbIX K3.

4. ConpoTuBIICHHE HYJICBOH MOCIIEIOBATEIHLHOCTH TBYXOOMOTOYHBIX TPAHC(HOPMATOPOB.
5. ConpoTUBJICHHE HYJIEBOU IMOCIEIOBATEILHOCTH TPEXOOMOTOUHBIX TPAHC(HOPMATOPOB.
6. ConpoTuBIICHNE HYJICBOI MTOCIIEI0BATEILHOCTH OJHOIICTTHOW BO3AYIIHOM JTUHUA 0€3
3a3eMJIEHHOTO IPO303aIUTHOTO TPOCa.

7. ConpoTuBIICHHE HYJICBO MTOCIIEI0BATEILHOCTH OHOIICTTHOW BO3AYIIHOM JTMHUM C

T'pO303allIUTHBIMU TPOCAMU.

Marepuaibl A1 IPOBEPKH OCTATOYHBIX 3HAHUH
1.Ilpu pacuere KOPOTKUX 3aMbIKaHUI B BBICOKOBOJIbTHBIX 3JIEKTPOYCTaHOBKAX,
HPEANOYTUTENIBHO UCIOIb30BATh!
OTBeThI:
A) IMeHOBaHHBIE €IMHULIBI
b) OTtHOCUTEBHBIE €IUHULIBI
Bepnpriit orBet: b
2.11pu BrIOOpE 6a3ucHoi MourHOCcTH paBHOU 100 MBA u 6a3ucHoro HanpsiKeHUsl IepBOi
ctynenu paBaomy 230 kB, kakoii OyneT 0a3uCHBII TOK IEPBON CTyNEeHU?
OTBeThI:
A) 0,5 kA
b) 0,25 kA
B) 1 kA
)2 xA
Bepnsiit otBet: b
3.CocraBieHHe cXeMbl 3aMEIICHUsI HYJIEBOM TOCIIE10BaTEIbHOCTH 0053aTeIbHO IIPU pacueTe:
OtBeTsI:
A) TpexdazHbIX KOPOTKUX 3aMbIKaHHUH
b) JIByx(a3HbIX KOPOTKHUX 3aMbIKaHHH
B) OnHoda3HbIX KOPOTKUX 3aMbIKaHUMA
Bepwpsiii oTBeT: B)
4.11Ipu KakOM BHJIE KOPOTKOTO 3aMbIKaHUSI 00S13aTENIbHO COCTaBICHUE CXEMbI 3aMEIICHUS
00paTHOM MOCIe10BaTEIbHOCTH, HO HE 0053aTEIbHO COCTABJICHUE CXEMBI 3aMELLICHUsI HYJIeBOH
HOCJIEI0BATEBHOCTH?
OtBeThI:
A) Tpexda3HbIX KOPOTKUX 3aMbIKaHHUH
B) JIByx(a3HbIX KOPOTKHX 3aMbIKaHUI
B) Onnoda3HbIx KOPOTKUX 3aMBbIKAaHUN
Bepnpsiit otBet: b
5.I1pu kakoM BHU/I€ KOPOTKOTO 3aMbIKaHUSI HE 0053aTEIbHO COCTaBICHHUE CXEMbl 3aMEICHHS
00paTHOM U HYJIEBOM MOCIe10BATEIBHOCTH?
OtBerTsI:
A) Tpexda3HbIX KOPOTKUX 3aMbIKaHUN
b) IByx¢a3HbIX KOPOTKHX 3aMbIKaHUI
B) OnHoda3HbIX KOPOTKHX 3aMbIKaHUH
Bepnsiit otBeT: A
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6.B kakoe Bpems, OT Hauaja BO3SHUKHOBEHMSI KOPOTKOI'O 3aMbIKaHUs1, MOYKHO 0)KHMJIaTh
YAApHBIN TOK KOPOTKOI'O 3aMbIKaHHSI B BBICOKOBOJIBTHBIX CETSAX?
OTBeTHI:
A)lec.
b) oxomno 0,1 c.
B) oxomno 0,01 c.
Bepnsiit otBet: B
7.In0 - 370 0603HaUEHUE:!
OTBeThI:
A) JleficTByro1iee 3HaY€HUE TOKA KOPOTKOTO 3aMbIKaHUS B HauaIbHbIH MOMEHT BPEMEHU
b) IlocTtosiHHAas BpeMEeHU anepuoOANUECKON COCTaBIISIOLIEH
B) ynapHblit TOK KOPOTKOT'O 3aMbIKaHUS
Bepuriit otBeT: A
8.1y11 - 3T0 0003HAYCHHE:!
OTBeTHI:
A) JleficTByro1iee 3HaY€HUE TOKA KOPOTKOTO 3aMbIKAHUS B Ha4aJIbHbIi MOMEHT BPEMEHH
b) IlocrosiHHas BpeMeHU anepuoANYECKO COCTaBISIONIEH
B) ynapHblit TOK KOPOTKOT'O 3aMbIKaHUS
Bepnblii otBeT: B)
9.Ta - »T0 0003HaYEHHE:
OTBeTHI:
A) JleficTByro1iee 3HaY€HUE TOKa KOPOTKOT'O 3aMbIKAHUS B HA4aJIbHbII MOMEHT BpEMEHHU
b) IlocrosiHHas BpeMeHU anepuoANYECKOl COCTaBISIOLIEeH
B) ynapHblit TOK KOPOTKOT'O 3aMbIKaHUS
Bepnpiii otBet: b
10.B xakoM citydae 00s13aTeNIbHO YYUTHIBATh AKTUBHBIE COMPOTUBIICHUSA?
OTBeTHI:
A) IIpu pacuerax Bbl 2JIEKTpOYCTaHOBKax BbIe 1 kB
b) Ilpu pacuerax B 31ekTpoycTaHoBKax /10 1 kB
Bepnsiit otBet: b

II. Onucanue wkanvl ouenueanus

Oyenka: 5
Huoicnuii nopoe evinonnenus: 3a0anus 6 npoyenmax.: 85
Onucanue xapakmepucmuku 6blnoneHus 3uanus: PaboTa BeIIONIHEHa B paMKax "MPOABUHYTOT0"
ypoBHs. OTBETHI 1aHbI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku ebinoanenus 3uanus: Pabota BelloIHEHa B paMKax "06a30Boro"
ypOBHS. BOJIBIIMHCTBO OTBETOB JJaHbl BEPHO. B yacTu MaTtepuana ecTh He3HAUUTEIbHbIE
HEJ0CTaTKU

Oyenka: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku 6blnoiHeHus 3nanus: Paborta BBIMOIIHEHA B paMKax "ToporoBoro"”
ypoBHs. OCHOBHasI 4aCTh 33JJaHHsI BBIMIOJIHEHA BEPHO. Ha BOTIPOCHI YIITYOJCHHOTO YPOBHS

Oyenka: 2
Onucanue xapaxmepucmuxu vinoHeHus 3nanus: Pabora He BBIMIOJIHEHA WX BHITIOTHEHA
MIPEHMYIIIECTBEHHO HETPABUIHLHO
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1I1. Ilpasuna évicmaesnenusn umo2o80i OYeHKU no Kypcy

HTorosas oleHKa 1O Kypcy ONpPENeseTcss UCXOs U3 OLEHOK CEMECTPOBOM M 3K3aMEHAI[MOHHOMN
cocrasisiolei cornacHo [Tonoxxennto o GampHO-peRTHHTOBOH cTpykType HUY "MOBU
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