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1. MNepeyeHb NnaHUpyeMbIX pe3ynbTaToB 00y4eHUs Nno gucuunamHe (Moaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

Pe3ynbTaTbl 00y4eHus

HauMmeHoBaHue 3HaTb, YMeTb, BlageThb
Kog un Kon v HauMeHoBaHue ( » Y ! AETE,
KaTeropuu COOTHECEeHHbIe C
HauMeHOBaHue MHAMKaATOpPa JO0CTUXKEHUSA
(rpynnbi) MHAMKATOpPaMu
. KOMMeTeHLUUH KOMMNeTeHLUUHU
KOMMNeTeHLU UK DOCTUXXEHUA
KOMMNEeTeHL M)
ObuienpoteccnoHanbHble KOMMETEHL MM
OnK-4 CnocobeH Bnapmets meToLamMu y310BbIX
NCNosib30BaTh HaNPS»XEHNIN KOHTYPHbIX
OlNK-4.1 Ncnonb3yeT MeToAbl P yp
TeopeTnyeckas u MeToAbl aHamza M | oo MOLEAMPOBaHIS TOKOB, 9KBMBAJIEHTHOI O
npakTnyeckas MOJeNIMPOBaHUS . po reHepaTtopa, cnocobamu
JINHENHBIX N HEJIMHENHbIX
npod)eccuoHasibHa | dNeKTPUYECKMX . onpenesieHnsa XxapakTepucTuk
y Lenen NoCcToOSHHOIo U .
S NOArOTOBKaA uenen n 3JIEKTPUYECKNX LieNen,
nepeMeHHOro ToKa. .
3NIEKTPUYECKIX COAEPXKALLUNX HESIMHENHbIE
MaLlWH 3/1IeMEHTHI

3HaTb 3aK0H OMa, 3aKOHbI
Knpxroga , OCHOBHbIe
noJlynpoBOAHUKOBbIE
npnbopbl, UCNONb3yeMble B
NOCTPOEHUMN 3JIEKTPOHHbBIX
YCTPOWCTB, 3JIEMEHTHI
INEKTPUYECKMX Lenem n nx
MOLE/IN Ha NMOCTOAHHOM U
nepeMeHHoOM ToKe

YMeTb Npon3BOAUTbL pacyeT
peX1MMoB paboTbl TMHENHbIX
3/IEKTPUYECKIUX Lenen
NOCTOSAHHOI0 1 04HO(a3HOro
CMHYCOMaJIbHOro TOKa,
NpoV3BOANTL pacyeT
peXnmoB paboTbl
3NIEKTPUYECKMX Lenen C
HeMHENHbIMU 31eMeHTaMu

OMNK-4.2 cnonb3yeT MeToAbl
pacyeTa nepexonHbix
NPOLECCOB B 3/IEKTPUYECKUX
LLensx NoCTOSAHHOIO 1
nepemMeHHOro Toka.

BnageTtb HaBblkaMn B
KOJINYECTBEHHOM
OLLleHMBAHUN N3MEHEHUN
3JIEKTPOMArHUTHbIX
NnepeMeHHbIX,
NPOrHO3MPOBaHNN
PYHKLNOHMPOBaAHUA
3JIEKTPUYECKON Lienn unm
3JIEKTPOTEXHNYECKOr 0
YCTPONCTBA NMpu N3MEHEHUN
3TUX NEPEMEHHBIX, @ TaKXe
YyNPaBASIOLNX 1
BO3MYLLAOLWMNX BO3AENCTBUN;
B hOPMYANPOBAHNM
TpeboBaHM K aHan3y
NpPoCTEeNLNX
3JIEKTPOMArHUTHBbIX
YCTPOWCTB, BNageHms
MeTodaMu onpenesieHns nx
XapaKTepucTmkK




3HaTb MeTo/bl pacyeTa
nepexoaHbIX MPOLLeCcCoB B
Lensax nepemMeHHoro Toka

YMeTb COCTaBAATb U pelaThb
YPaBHEHNSA SNEKTPUYECKUX U
MArHUTHbIX Lenen B
YCTaHOBUBLLMXCSA U
NepexoaHbIX peXxxumax npu
NMUTAHUM OT UCTOYHUKOB
NOCTOSHHOIO U MePEMEHHOro
TOKa, NCX04s U3 OCHOBHbIX
3aKOHOB U TEOPEM
3/IEKTPOTEXHUKM

OMK-4.3 MpuMeHseT 3HaHNS
Teopumn 3NeKTPOMArHMTHOrO
nona u uenew ¢
pacnpeneneHHbIMn
napameTpamu.

BrafeTb npnemMamu pacyera
nepexoaHbIX MPOLLeCCOB B
Lensax ¢ pacrnpefesieHHbIMK
napameTpamu

3HaTb CNocobbl
npeacTaBfeHns Lenewn ¢
pacnpeneneHHbIMY
napameTpamMu B
CTaLMOHAPHBIX PeXMMax

YMeTb BbIYUCIATL BXOAHOE
COMpoTUBEHNE AJINHHOM
JINHUK

2. MecTo aucumnnutHbl (Moayns) B CTPyKType obpasoBaTesibHOW NPOrpaMMmbl

MeCTo AMCUMNANHBI (MOLYyNs) B CTPYKTYype 06pa3oBaTeNibHON NporpaMMbl: 06sA3aTesnbHas 4acTb

Kopn
KoMn MpepwecTBylowmne MapannesnbHO oCBauBaeMblie Mocnenyiowme AUCLUNAMHEI
eTeH ONCLUNIUHBI OUCLMUNJINHbI
T7]7
[ocypapcTBeHHas ntorosas
aTTecTaums: NoAroToBKa K
ONK-4 YyebHas npakTuKa: MpoueAype 3almThi v 3amuTa
npouanpytoLLaa npakTnka BbIMYCKHOW KBaJIM(hMKaLLMOHHON
paboTbl; DNEKTPMUYECKME MALUNHBI L
annapaThbl; INeKTPoHMKa

3. 06bem pgucumnauHbl (MOAynsA) B 3a4eTHbIX e AMHULLAX C YKa3aHUEM KOJIMYecTBa
aKafieMM4YeCKMX 4acoB, BblfesieHHbIX Ha KOHTAKTHYI0 paboTy obyuvalowmxcs ¢
npenopasaTesieM (No BUAAM y4ebOHbIX 3aHATUHU) M HA caMoCTOATesIbHYI0 paboTy

obyuatowmxcs
3 ceMmecTp 4 ceMmecTp
Bc/eqr:c:ch:B 4yacos / 4yacos /
Bup, yuebHon paboTbl 5NEKTDOHHOIM 4acoB B 4acoB B
q)op Me 3JIeKTPOHHOM | 9NEeKTPOHHOM

P cdhopme cdopme

Ayp,uTopHa.a KOHTaKTHana pabora (Bcero), 144 64 80
B TOM Yuchne:

JNabopaTopHble paboTsl 32 16 16




Jlekuun 48 16 32
MNpaKTn4eckne 3aHATUSA 64 32 32
BcaT:;choc?L?anaﬂ paboTa (Bcero), 108 44 64
NMOArOTOBKa K 3a4eTy 44 44 0
NnoAroToBKa K 3K3aMeHy 64 0 64
KoHTponb 36 0 36
WTtoro: yac 288 108 180
WTtoro: 3.e. 8 3 5

4. Copep>XaHue aucumMniauHbl (Moayns), CTPyKTypupoBaHHoOe no TeMaM (paspenam),
C YyKa3aHueM OTBeAEeHHOro Ha HUX KoJiIMyecTBa aKkageMUu4eCK1ux 4acos U BUAOB
y4eOHbIX 3aHATUHI

Buabl yuebHom
HarpysKu u ux

Ne
pasmena HauMeHoBaHMWe paspena AUCLUNINHBI TPYAOEMKOCTb, Hachl
Bcero
Nn3|(np|n3|CpPC
Yyacos
1 Teopus MMHENHBLIX SNEKTPUYECKUX Lenen 16 (16| 32| 44 108
2 Teopunsa HEIMHENHBIX SNEKTPUYECKUX Lenen 32116 | 32| 64 144
KoHntponb| 0 | O | O 0 36
Ntoro| 48| 32|64 108| 288
4.1 Copep>XaHue NEeKUUOHHbIX 3aHATUH
KonuuyectBo
>KaHue NieKuum yacoB
Ne HauMeHoBaHue ConepxaHue neku acos /
Tema nekuum (mepeyeHb AMOakTUYEeCKUX eanHNLL: 4YacoB B
3aHATUA paspena .
paccMaTpuBaeMbIX NOATEM, BOMPOCOB) | 3JIeKTPOHHOM
cdopme
3 cemecTp
Teopus JInHenHble
1 JINHENHbIX 3N1eKTPUYECKUue dneKTpuYecKas Lenb 1 ee 3JIeMeHThI. 5
3NeKTpuYecknx | uenu noctosaHHoro |3akoH Oma ansa yvacTtka uenum ¢ 314C.
uenen TOKa.
Teopus JInHenHble .
. PacyeT CNOXXHbIX 3/IEKTPUYECKUX Lienew
JINHENHbIX 3N1eKTprYecKue .
2 MOCTOAHHOr0 TOKa. MeToA ypaBHEHUN 2
NEKTPMNYECKUX | Lenu NnoCTOAHHOro
. Knpxrogpa. MeTof y3710BbIX NOTEHLXANOB
uenen TOKa.
Teopus PacyeT CNOXKHbIX MeToL KOHTYpPHbIX TOKOB. MeTog
3 JINHENHbIX 3NIEKTPUYECKUX HaJIOXKeHNS. DKBMBaNEHTHOE )
3NEKTPUYECKMX | Lenen NoCTosHHOro | npeobpa3oBaHne TPeyrofbHuKa 1 3Be34bl
uenen TOKa. COMPOTMBAEHUNA.




Teopus

PacyeT CnoXHbIX

JKBWBasIEHTHOE Npeobpa3oBaHue

JINHENHbIX 3/1eKTPUYECKUX y
4 . TPeyroJibH1Ka 1 3Be3[4bl CONMPOTUBIIEHNNA, 2
INEeKTPUYECKUX | Lienen MoCToAHHOr O
y MeTof 3KBMBaJIEHTHOr 0 reHepaTopa
uenen TOKa.
Teopusa PacyeT CNoXHbIX
5 JINHENHbIX 3N1EKTPUNYECKNX MacCUBHBIN 1 aKTUBHbBIN ABYXMOJIIOCHUKN. 7
3NEKTPUYECKNX | Lienemn NnocTosHHOro | Teopema 06 akTUBHOM [BYXMOJIIOCHUKE.
uenem TOKa.
Teopwus PacyeT CnoxHbIX
6 JINHENHbIX 3/1eKTPUYECKUX JInHnA anekTponepenayn NOCTOSHHOIO )
3NeKTPUYECKMX | Lienemn noCTOSHHOro | Toka.
uenew TOKa.
3aKOH 371eKTPOMarHUTHON NHAYKLMN.
Teopus JneKTpuyeckune y
. MonyyeHne cnHyconpanbHon 34C.
JINHEWNHbIX uenv ogHO(Ma3Horo
7 XapakKTepuCTUKN CUMHyCcomaanbHbIX 2
3NEKTPUYEeCKUX | cmHycompanbHOro
y BennYmH. O603Ha4YeHns B Lenax
uenen TOKa.
nepemMeHHOro ToKa
Teopus SneKkTpuyeckne
8 JINHENHbIX uenv ogHogasHoro | OCHOBHble CBeeHNS O KOMMIEKCHbIX 5
3NEeKTPUYECKUX | CMHycompanbHOro ymcnax.
uenew TOKa.
UToro 3a cemecTp: 16
4 cemecTp
Teopus JNieKTprnyeckune JencTByloLLee 3Ha4YeHe nepeMeHHoro
9 HeIMHENHbIX uenu ofHodasHoro | Toka. MpeacTasieHne CMHyconanbHOM 7
3NEeKTPUYECKUX | CMHycompanbHOro (PYHKLUN BPEMEHU BpaLLaoLLMMCs
uenew TOKa. BEKTOPOM. BeKTOpHbIe AnarpaMmbl.
Teopus JNeKTpuyeckmne [pencrasneHne CUHYCONAANbHbIX
10 HeJIMHEeNHbIX uenv ogHO(a3Horo | yHKLUA BpeMeHU KOMMJIEKCHbIMU )
3NEeKTPUYECKUX | CMHycomaanbHOro yncnamu. Cnocobel 3afaHns
uenew TOKa. CMHYCONAAIbHOrO TOKa.
Teopus JNeKTpuyeckune
. 3akoHbl Kupxroga B Lensx
HeJIMHEeNHbIX uenv of4HO(Ma3Horo
11 CUHyCcoMaanbHOro Toka. MeTobl pacyeTa 2
INEKTPUYECKUX | CMHYCOMOanbHOr0O y
y uenen CMHYCOMAanbHOr0 TOKa.
uenen TOKa.
Teopwus JNieKTprnyeckune
. MoHATUe 06 aKTMBHOM COMPOTUBJIEHUN.
HeNIMHEeNHbIX uenv ogHoa3Horo .
12 CuHyconaanbHbIN TOK B @aKTUBHOM 2
3NEeKTPUYECKUX | cMHycompanbHOro
y COMPOTMBIIEHUN
uenen TOKa.
Teopus dneKTpuyeckune
y CamonHayKuuns. MHOYKTUBHOCTb.
HeJIMHEeNHbIX uenv o4HO(Ma3Horo y
13 CunHycomaasibHbIA TOK B UHOYKTUBHOCTU. 2
3NEeKTPUYECKUX | CMHYyCcOoMaanbHOro .
y CviHyconasibHbI TOK B @MKOCTM
uenen TOKa.
Teopus JNieKTpuyeckmne
y MocnenoBaTesibHOE COeMHEHNE
HeJIMHEeNHbIX uenv ofHO(Ma3Horo
14 AKTVBHOI0O COMPOTUBJIEHNS, 2
INEKTPUYECKUX | cMHycompanbHOro
y WHAYKTUBHOCTU U €MKOCTM.
uenen TOKa.
Teopus JNeKTprnyeckmne
y MapannenbHoe coeAuHEHNEe akTUBHOIO
HeJIMHEeNHbIX uenv og4HOMa3Horo
15 COMPOTUBJIEHNSA, NHAYKTUBHOCTU 1 2
3NEeKTPUYECKUX | cMHycompanbHOro
y eMKOCTHU
uenen TOKa.
Teopus JneKTpuyeckme .
y MacCMBHbIN OBYXMNOJIIOCHUK B Lenu
HeJIMHEeNHbIX uenv og4HO(Ma3Horo
16 CUHYCOMLAIbHOMO TOKa. JKBMBAIEHTHblE 2
3NEeKTPUYECKUX | CMHycomaanbHOro
y COMPOTMBJIEHNA U MPOBOAUMOCTH.
uenen TOKa.




Teopus dneKTpuyeckune .
y 3akoH OMa B CMMBOJIM4ECKoW hopme Anis
HeNIMHENHbIX uenu ogHoa3Horo y M
17 npounsBosibHoM uenu. O pacyeTe Lenen 2
NEKTPUYECKUX | CMHYcOoMaanbHOro
y CMHYCONAANbHOMO TOKa.
uenen ToKa.
Teopusa IneKTpryeckune
y Pe30HaHCbI B 3/1eKTPUYECKMX Liensax.
HeNIMHeNHbIX uenu ogHoasHoro
18 DHeprusa n MOLWHOCTbL B Llenun 2
NEKTPUYECKNX | CUHYCOMAANBHOMO
y CMHYCOMAANbHOrO TOKa
uenem TOKa.
Teopns fBNeHne B3aMMHON NHOYKLUN.
pua .| NapannensHoe coefnHeHNE NHAYKTUBHO
HeNMHENHbIX Llenu co B3anMHON
19 CBSA3aHHbIX 371eMeHTOoB. PasmeTka 2
INEKTPUYECKUX | MHAYKTUBHOCTLIO.
Leneii 32KMMOB MHAYKTUBHO CBSA3A@HHbIX
KaTyLUekK.
CnoxHas Lenb C B3aMMHOM
Teopusa
y . | MHOYKTUBHOCTbIO. DKBMBAJIEHTHas
HEeNMHENHbIX Llenn co B3anMHoM y
20 3aMeHa VHOYKTUBHbIX CBA3EN. 2
3NEKTPUYECKUX | MHOAYKTUBHOCTLIO.
Lenei TpaHcgopmaTop 6e3 cTanbHOro
cepaedHuka.
®opMbl 3aNnCK YpaBHEHUIA MaCCUBHOIO
Teopus
y 4eTbIPeXMoOCHMKA.
HeNMHENHbIX MaccmBHble
21 XapakTepucTnyeckoe ConpoTUBAEHMNE U 2
INEKTPUYECKUX | YeTbIPexmnoatOCHUKMN.
Leneit KO3(h(PULIMEHT pacnpocTpaHeHns
CMMMETPUYHOr0 YETbIPEXTOOCHIMKA.
Teopus
e NTMHEMHBIX TpexdasHble CxeMbl coeiHEeHNA TpexdasHblX CUCTEM.
22 3JIeKTpuyeckmne CoepnunHeHve B 38e3ay. CoeflnHeHne B 2
3NEKTPUNYECKUX
y uenwu. TPeyronbHUK.
uenen
XapaKTepUCTMKN HECMHYCONAANbHbIX
BeNYMH. CBONCTBA NEPUOLNYECKMX
JInHelHble KpuBbIX, 061agatoLmnx CMMMETPUEN.
Teopus 3NIeKTpuYeckme [lencTeytoLLee 3Ha4YeHNEe NePNOaNYECKON
23 HeJIMHEeNHbIX uenu npu HeCcrHyconasbHON nepemMeHHOoN. 7
NEKTPUYECKNX | HECUHYCOMAANbHBLIX | MOLWHOCTb B Liensx Nepnoan4eckoro
uenen nepuoan4ecKunx HecMHyconaanbHOro Toka. Metoauka
TOKax pacyeTa JIMHENHbIX Lenen npu
Nepruoanyecknx HeCMHyConaanbHbIX
TOKax.
lNepexofHble
Teopus pexon .
y npoLeccol B 3aKOHbl KOMMyTaummn. Knaccuyeckumm
HeNMHENHbIX y N
24 JINHENHbIX MeToA pacyeTa. OnepaTopHbLIN METOA 2
INEKTPMNYECKUNX :
y 3N1EKTPNYECKUX pacyéTa.
uenen
Lenax
WToro 3a cemecTp: 32
WToro: 48
4.2 Copep>xaHue nabopaToOpHbIX 3aHATUM
Konuyectso
Tema Copep>xaHue nabopaTopHOro 3aHATUA Yyacos /
Ne HanmeHoBaHue
nabopatopHoro (mepeyeHb AMAaKTUYECKUX eQUHNLL; 4YyacoB B
3aHATUA paspena .
3aHATUA paccMaTpuBaeMbIX MOATEM, BONPOCOB) | 9N1€KTPOHHOM
cdhopme

3 cemecTp




i3mepeHne conpoTMBAEHWIA, TOKOB,

Teopus JInHenHble N
. Hanps»>KeHUn N MOLLHOCTN B LLenu
1 JIMHENHBIX SNEKTpreckne NMOCTOSIHHOIrO TOKa. Llenb NoCcTosAHHOro 2
3JIEKTPUYECKUX | Llenn NOCTOSHHOI 0
Leneii TOKa. TOKa C nocnefoBaTesibHbIM COeJUHEHNEM
pPe3nCTopoB.
MapannenbHoe coegUHEHNEe Pe3ncTopoB
Teopus JInHenHble B Llenun NoCTOAHHOro ToKa. Llenb
) JINHENHbIX N1eKTpuYeckme NMOCTOSIHHOrO TOKa Mpu CMeLLUaHHOM 2
3JIEKTPMYECKUX | Llenn NOCTOSHHOro | coeAnHeHUn pe3ncTopos. MNepenada
uenen ToKa. MOLLHOCTW OT aKTUBHOIO ABYXMOJIIOCHUKA
K Harpyske.
JInHenHble
Teopus NleKTpuYeckue
3 JINHEWNHbIX uenm Lenb CMHycomaasbHOrO TOKa npu 2
3N1IEKTPMYECKUX | CMHYcomnAaNnbHOro 1 | nocnegoBaTenbHOM coeauHeHnn R, L, C.
Lenemn HEeCUHYCOMOaabHOro
TOKa.
JInHenHble
Teopus aNleKTpuYeckmne
. YacTOTHbIE XapaKTepUCTUKK
4 JIMHEVHBIX Henu nocsef0BaTeIbHOMO PE30HAHCHOM0 2
3NEKTPUYECKMX | CUHYCOMAANBHOMO U KOHTYPa.
uenen HeCVHyConaanbHOro
TOKa.
JInHeHble
Teopus 3NleKTpuYeckme
5 JINHENHbIX uenwu YacTOTHbIE XapaKTepPUCTUKN )
3N1IEKTPMYECKUX | CMHYCOMAaNbHOro 1 | mapaifiesbHOro pe30HaHCHOro KOHTYpa.
uenen HEeCUHYCOMOaabHOro
TOKa.
JInHeHble
Teopus 3NleKTpuYeckmue
6 JINHENHbIX uenwu OnpegeneHne napamMeTpoB MHAYKTUBHO )
3N1IEKTPUYECKUX | CUHYCOMAANIbHOIO 1 | CBA3a@HHbIX KaTyLUeK.
uenen HeCUHyCconaaabHOro
TOKa.
JInHeHble
Teopusa 3NeKTpryecKkune Pac4éT n akcnepumeHTasibHOE
7 JINHENHbIX uenwu nccaenoBaHme Lenu npu )
3N1IeKTPUNYECKUX | CUHYCOMAANIbHOrO U | HECMHYCOMAANbHOM MPUSI0OKEHHOM
uenen HeCVHYCOMAa bHOro | HanpsXXeHun
TOKa.
JInHenHble
Teopus 3JIeKTpu4eckumne PacyéT n akcnepnMeHTanbHoOE
8 JINHENHbIX uenw nccaefoBaHme Lenv npu )
3N1IeKTPUYECKUX | CUHYCOMAANIbHOrO U | HECMHYCOMAANbHOM MPUSIOXKEHHOM
uenen HECUHYCOMOANLHOIO | HANPSXXEeHUK
TOKa.
Wtoro 3a cemecTp: 16
4 cemecTp
Teopus ViccnepnoBaHme TpexdasHon Lenu npu
9 HeJINHENHbIX TpexchasHbie Lenu. COEAMHEHN HAarpy3KK B 3B€37Y. )
3J1eKTPUYECKNX NccneposaHme TpexdasHowW Lenu npu
uenen COeVHEHNN Harpy3Ku B TPEYronbHUK
Teopus
10 HeNNHENHbIX TpexdasHbie Lenu. ABapuiiHble peXxmMbl TPEX(asHON Lenu 2
3NIEKTPUYECKMX npv CoeQUHEHWN Harpy3Ku B 3Be34y.
uenen




Teopus

ABapuiiHble peXxumbl TpéxdasHoON Lenu

HeJIMHENHbIX
11 TpexdasHble Lenu. | npu coeguHeHnn HarpysKku B 2
3/1IeKTPUYECKMX
y TPeyronbHUK
uernemn
MNepexonHble
Teopus pexoa
HeJINHEeNHbIX npoueccs! & ViccnepnoBaHue npoueccos 3apaga v
12 JINHENHbIX P P 2
3/1IeKTPUYECKIMX pa3spsfa KoHLeHcaTopa
. INEKTPUYECKUX
uenen
uensx.
MNepexonHble
Teopus pexoa
y npoLecchl B ViccnepnoBaHme NpoLeccoB BKIOYEHUSA
HeJINHEeNHbIX y
13 JINHENHbIX NnoL Hanpsh>KeHne 1 KOPoTKOro 2
3/1IeKTPUYECKMX
Lenesi 3NEKTPUYECKUX 3aMbIKaHNS KaTYLWKN UHOYKTUBHOCTY
uensx.
MNepexonHble
Teopus PEXOA
HENVHEIHbIX npoLecchl B ViccnepnoBaHue nepexogHoro npowecca B
14 JINHENHbIX pa3BETBJIEHHON Leny C KOHAEHCAaTOPOM U 2
3/1IeKTPUYECKMX
Lenei 3NEKTPUYECKUX pe3ncTopamu.
uensx.
MNepexonHble
Teopus PEXOA
y npoueccsl B
HeJIMHeNHbIX - MpoLecchl BKNOYEHNUS U OTKJIIOYEHUS
15 JINHENHbIX . 2
3/1IeKTPUYECKIMX Lenu C KaTyLKOW NHOYKTUBHOCTN.
. 3NEKTPUYECKUX
uenen
uensx.
MNepexonHble
Teopus PEXOA
y npoueccsl B
HeJINHeNHbIX y
16 JINHENHbIX MNepexonHble npouecchl B R-L-C KOHTYpe. 2
3/1IeKTPUYECKMX
. 3NEKTPUYECKUX
uenen
uensx.
WToro 3a cemecTp: 16
Wtoro: 32
4.3 Coaep>xaHue NPaKTU4YeCKUX 3aHATUN
KonunuyectBo
Tema Copep>xaHue NMPaKTUYECKOro 3aHATUA yacos /
Ne HaunmeHoBaHue
npakTU4yeckoro (nepeyeHb AMAaKTUYECKUX e QUHNLL: 4acoB B
3aHATUA paspena .
3aHATUA paccMaTprBaeMbIX MOATEM, BOMPOCOB) | 3/IeKTPOHHOM
¢dhopme
3 cemecTp
JInHenHas uenb C
Teopus
VHEMHBIX OByM4A TeopeTnyeckne cBeieHNs N pacyeTHble
1 NCTOYHMKaMU thopmynbl. PacyeT TOKOB BETBEN METOAOM 2
3JIEKTPUYHECKNX
Lened NOCTOSIHHOI O 3akoHOB Knpxroda.
HanpsKeHus.
JInHenHas uenb
Teopus
. OBYMS y
JINHENHbIX MoLWHOCTb, NoTpebnsemasn Harpy3kon u
2 NCTOYHUKAMM . 2
3JIeKTPUYECKUX 6anaHC MoLHOCTEN.
y MOCTOAHHOI O
uenen
HanpsKeHus.
JInHenHas uenb C
Teopus
. OBymM4
JINHENHBbIX
3 NCTOYHMKaMU MNoTeHUMaNbHasa guarpamMmma KoOHTypa. 2
3JIEKTPUYHECKNX
. NMOCTOSIHHOT O
uenen
HanpsKeHus.
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Teopus

IHEHbIX Pa3BeTBNIeHHas TeopeTnyeckune cBeeHUs N pacyeTHble
4 Lenb NOCTOSAHHOrO | hopMysibl. DOpMUPOBaAHUE PaCHETHON 2
3IEKTPUYECKUX
y TOKa. CXeMbl Lienun
uenen
Teopus
. PasBeTBfieHHasd
JINHENHBbIX PacyeT cxembl Lenn MeTonoM y3/10BbIX
5 Lenb NOCTOAHHOro . 2
3JIeKTPUYECKUX HanpsH>KeHnN.
y TOKa.
uenen
Teopus
IHEIHbIX Pa3BeTBneHHas TeopeTunyeckne CBeleHNs N pacHeTHbIe
6 Lernb NOCTOAHHOrO | hopMybl. POpMUpPOBaAHME PACHETHOM 2
3JIEKTPUYECKUX
y TOKa. CXeMbl Lienu
uenen
Teopus
. PasBeTB/ieHHasd
JINHENHBbIX PacyeT cxembl Lienn MeToLoM
7 Liernb NOCTOSAHHOr 0O 2
INEKTPUHECKINX | © 3KBMBAJIEHTHOr0 reHepaTopa
uenen '
Teopus Hepa3BeTB/eHHbIe
. TeopeTnyeckune cBeieHNs N pacyeTHble
JINHENHBbIX uenm
8 (PopMyJibl. PeakTUBHbIE CONMPOTUBJIEHUSA U 2
3JIeKTPUYECKNX | CMHYcoMOanbHOro
. yros casura gas.
uenen TOKa.
Teopus Hepa3BeTB/ieHHbIE .
IHEHBIX Lenm BekTopHble AnarpaMmbl HanpsXXeHun n
9 Toka B RL-, RC- n RLC-BeTBSIX. VI3mMepeHue 2
3JIeKTPUYECKUX | CMHyconaanbHOro
. yrna cgsura gas.
uenen TOKa.
Teopus Hepa3BeTBneHHbIe
10 JINHENHBbIX uenm TeopeTunyeckne cBeleHNs N pacHeTHbIe 7
3NEKTPUYECKUX | CMHYCOMAaNbHOro | hopmynsbl.
uenemn TOKa.
Teopus Hepa3BeTBeHHbIE
11 JINHENHBbIX uenm PacyeT Lenu co CMeLllaHHbIM 7
3JIEKTPUYECKUX | CMHYCOMIallbHOro | COeOUHEHMEM OBYXMOJIIOCHUKOB
uenemn TOKa.
Teopus Pe3oHaHChI B
12 JINHENHbIX Lenax TeopeTnyeckne cBeieHNs N pacyeTHble 2
3NIEKTPUYECKNX | CMHYCOMAANbHOrO | (hOpMYJibl .PE30HAHC HaNPsSXKEeHWN.
uenen ToKa.
Teopus Pe3oHaHChI B
JINHENHbIX ensx
13 H Pe3oHaHC TOKOB. 2
3JIeKTPUYECKNX | CMHYCcoMOaibHOr0O
uenew TOKa.
Teopus Pe30oHaHChI B
14 JINHEWNHbIX Lensax TeopeTnyeckune cBefeHUs N pacyeTHble ,
3JIEKTPUYECKUX | CMHYycoManbHOro | hopmynebl.
uenen TOKa.
Teopus
15 JINHENHbIX NHLYKTUBHO TeopeTunyeckne CBeleHNs U pacHeTHbIe 7
3NIEKTPUYECKUX | CBA3A@HHbIE LiErn. thopmynbl.
uenen
Teopus
16 JINHENHBbIX NHLOYKTUBHO OnpeneneHve napaMeTpoB KaTyLUeK Un 7
3JIEKTPUYECKUX | CBA3@HHbIE LLernu. KO3(hhnLmMeHTa CBA3N MeXay HUMMN.
Luenemn
Wtoro 3a cemecTp: 32

4 cemecTp
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Teopus

TeopeTuyeckne CBEAEHNS N PacyeTHbIe

HeNNHENHbIX OLHO(a3HbIN .
17 opmyJibl. Ha3HavyeHne, yCTPOUCTBO U
3JIeKTPUYECKNX | TpaHchopmaTop. y
y NPUHUMN 0EencTBus TpaHchopmaTopa.
uenen
Teopus
18 HeNMHENHbIX OLHOha3HbIN OnpepneneHve napaMeTpoB
3/1eKTPUYECKMX | TpaHcgopmaTop. TpaHcghopmaTopa.
uenemn
Teopus
. . BHellHMe XapaKTepucTuKm
HeJIMHENHbIX OnHoMa3HbIN
19 TpaHcgopmaTopa. MogennposaHue
3JIeKTPUYeCcKnx | TpaHcdopmaTop. e
. TpaHchopmaTopa B cpege Mulitisim.
uenen
Teopus
. o TeopeTunyeckne ceefleHnNs N pacHeTHbIe
HEeJIMHENHbIX MaccuBHbIN y
20 hopmyibl. PopMbl 3aMUCU YPaBHEHUI
3JIEKTPUYECKUX | YeTbIpexXmnoIOCHUK.
y COCTOSAHMUA
uenen
Teopus
21 He/IMHENHbIX MaccuBHbIN XapakTepucTnyeckoe cornpoTrBiaeHne
3JIEKTPUYECKUX | YeTbIPEXMOIOCHUK. | HeTbIPEXMOIOCHUKA
uernen
TeopeTunyeckne cBefeHns N pacHeTHbIe
Teopus
. . topmybl. MNocTosHHas ocnabneHuns
HeJIMHENHbIX MaccuBHbIN
22 YyeTbipexnostocHUKa. KoadpdpunumneHT
3JIeKTPUYECKUX | YETbIPEXMOIOCHNK.
Leneit nepefaqv v aMnanTyaHO-4aCTOTHasA
XapaKTeprCTUKa 4YeTbIPEXMOJIICHMKA.
Teopus
. TeopeTunyeckne CBeleHNs U pacyeTHble
HEeJIMHENHbIX
23 TpexdasHble uenu. | popmynbl. CxemMbl coeanHeHNs ¢as
3JIeKTPUYECKNX
y NCTOYHMKA MUTAHWUS N NPUEMHUKa
uenen
Teopus .
. CoenvHeHne a3 npueMHmKa 3se3fon.
HeJIMHENHbIX
24 TpexdasHble uenu. | CoegnHeHne a3 npueMHuKa
3JIEKTPUYECKNX
y TPEYroJibHAKOM.
uenew
MNepexofHble
Teopus pexon
y npoLieccol B TeopeTnyeckne cBefeHns N pacHeTHbIe
HeJIMHENHbIX
25 Hepa3BeTB/IEHHbIX | popMybl. [lepexofHble NpoLecchl B
3NIEeKTPUYECKNX :
Leneit INEKTPUYHECKMX JINHENHBIX Lensax
uensx.
MNepexofHble
npoLeccol B
Teopus poul
. Hepa3BeTBJIEHHbIX
HeJIMHENHbIX
26 3/IEKTPUHECKNX Cbl B LIeNsX NepsBoro nopsaka.
3/IEeKTPUYECKNX
y uensx.
uenen
MNepexogHble
npotiec
lNepexonHble
Teopus pexol
. npoueccol B
HeJIMHENHbIX MepexofHble MPOLECChl B Lensx BTOPOro
27 Hepa3BeTBJIEHHbIX
3JIEKTPUYHECKNX nopsiaKa.
y 3NEeKTPUYHECKmX
uenen
uensx.
JInHenHas
Teopus 3/IeKTpmyecKas
)8 HeNMHENHbIX uenb C TeopeTunyeckne CBeleHNs N pacHeTHbIe
3NEeKTPUYECKMX | Meproamnyeckon opmMynbl.
uenemn HeCUHyConaanbHON
24C.
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JinHenHas

Pac4yéT nuHenHom uenun npu SencTenn

Teopus aNleKTpryecKas » 9
. nepuogmnyeckon HecnHycomngansHom 34C.
HEJIMHENHbIX uenb ¢
29 y DHepreTnyeckmne XxapakTepucTmKkm 2
3NIEKTPUYECKNX | mepuogun4eckon . g
y . | "MHenHon uenn ¢ Nneprnoamnyeckom
uenen HeCcuHycongasabHON y
HecuHycounpanbHon 3C.
2[4C.
Teopus
30 HESIMHENHbIX HenvHenHas uenb | TeopeTnyeckne CBEAEHUS 1 pacyeTHbIe 7
3NIEKTPUYECKNX | MOCTOSHHOrO ToKa. | opMysbl. CHATUE BAX cTabuamTpoHa.
uenen
Teopus
HeSIMHENHbIX HennHenHas uenb
31 H CHAaTue BAX cTabunutpoHa. 2
3NIEKTPUYECKUX | MOCTOSAHHOIO TOKa.
Luenemn
Teopus TeopeTnyeckune cBefeHUs N pacHeTHble
32 HeNNHENHbIX HenuHenHas uenb | hopmynbl. padmyeckuin meTon 2
3/IEKTPUYECKMX | MOCTOSHHOrO TOKa. | onpeaeneHns napaMmeTpoB
uenemn CTabunuTpoHa.
Wtoro 3a cemecTp: 32
Wroro: 64

4.4. Copep>XaHue CaMOCTOATENIbHOU PaboThbI

Haumenosatme pasnena

CaMOCTOATeNLHOM
paGoTel

CopepxaHie caMocTosTeNbHO#

(NepeveHb AMAAKTIMECKX eaNHALL
paccMaTpuBaembix NOATEM, BONPOCOB)

Konuyectso
vacos

3 cemectp
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Teopwsi NAHeliHbIX SNEKTPUNECKIIX Leedt

MoaroToska K
3avem
CaMocTosTenbHan
patota ¢
nuTepatypo.

Onpenenetue nepuoaneckix
HECHHYCONAAIbHBIX TOKOB U HAMpSKeHMit
1306paxerine HeCUHYCOUARTbHBIX TOKOB
W HANPSKEHUI C NOMOLLIbIO PAAOE DYPbe
HeKoTopble CBOCTBa NepUOAUHeCKIX
KpYBbIX, 0612 ABI0LLIX CUMMETDHEN O
DpasnoKeHN B pAR Dypbe KPUBLIX
FeOMETPUHECKH NPABILHOM M
HenpaBubHOM hopM Mpadudeckwin
(rpachoaanuTieckwii) MeTon
onpeaeneHms rapMoHMK psiaa dypbe
PaCHeT TOKOB 1 HANPAKEHMI MK
HECUHYCONAA/IbHBIX VICTONHIKAX NUTaHItA
Pe30HaHCHbIE ABEHIS MW
HECMHYCONAANbHbIX TOKaX fleiicTByiouMe
3HaNeHMs HECUHYCOMANLHOMO TOK U
HECUHYCOMAA/IbHOTO HANPSXEHNS:
Cpearee Mo MOAYIO 3HaveHme
HECUHYCONAANBHOM (hyHKLMN BennimHbi,
KOTOPbIe U3MEPSIOT aMNepMeTps! 1
BOTLTMETPbI PU HECHHYCOARMHBIX
TOKax AKTMBHas 1 NONHas MOWHOCTH
HECUHYCOMA/IbHONO TOKa 3aMeta
HECUHYCOMAAIbHBIX TOKOB U HaMpsKeHuii
KBUBANIEHTHBIMM CHHYCOMARbHBIMI
Oco6eHHOCTH PaoTsl Tpex(asHbix
CUCTeM, BLI3HIBACMbIX FAPMOHMKAMM,
KpaTHeIMI TpeMm BreHus
MogynuposaHHsie koneGaruts Pacuer
TWMHEIiHbIX Leneih NPy Bo3ARRCTBN
MORY/IMPOBaHHbIX KoNEGarHMii
OnpeaeseHite nepexoaHsIX MpoLeccos
MpvBeeHve 3aaa4u 0 NepexoaHoM
MIPOLIECCE K PELIHMIO IMHEHOrO

MG HEPEHLNANLHOTO YPaBHEHNA C
NIOCTOAHHBIMU KO3(DULIMEHTaMM
TpyHyXaeHHsIe 1 CBOBOAHbIE
COCTABASIOLINE TOKOB 1 HANPSKEHMIA
060CHOBaHME HEBO3MOXHOCTH CKadKa
TOKa Yepe3 UHAYKTUBHYIO KaTYWKY n
CKavka HaNPSXEHNs! Ha KOHAGHCATOpe
MepBbiii 3aK0H (MPaBwI0) KoMMyTaLMK
BTOPOIA 3aKOH (MPasuo) KOMMyTaLUN
HauanbHble 3Ha4eHns BeNMYNH
He3aBuChMbIe 1 3aBUCHMbIe
(NOCNEKOMMYTALMOHHbIE) HauaMbHbIe
3HaveHus Hynesble 1 HeHynesble
HauaNbHble yCNoBHs CocTaBneHite
YPaBHeHMit N3 CBOGOAHbIX TOKOB
HanpsxeHuih Anre6pausaLus cuctemsi
YpaBHeHWi Ansi CBOBOAHbIX TOKOB
CocTaBAerme XapakTepucTMIecKoro
YPaBHEHUs CUCTEMbI COCTaBNEHME
XapaKTEPUCTUHECKOrO YPaBHEHNS: NyTem
UCTIONb30BaHUS BHIPAXEHNS ANS
BXOAHOr0 CONPOTUBAEHNS Lenu Ha
nepeMeHHOM Toke OCHOBHbIE 1
HEOCHOBHBIE 3ABUCHMbIE HaYaNbHbie
3HaveHns Onpesienehiie CTeneHn
XapaKTepUCTUIECKOrO ypasHeHits
CBOVCTEa KOPHE/! XapaKTEPUCTUHECKOrO

XapaKTepUCTUYECKYX yPaBHeHNiA
XapakTep cB060AHOrO NpoLecca npu
0HOM KOpHe XapakTep CBoBoAHOro
NpoLiecca NPy ABYX AICTBATENbHbIX
HepaBHbix KOpHAX XapaKTep CBOGOAHOrO
NPOLIECCa MY ABYX PaBHbIX KOPHSX
XapakTep cB060AHOrO NpoLecca npu
BYX KOMIINIEKCHO-CONPSKEHHBIX KOPHAX
HeKoTOpbIe 0COBEHHOCTU NepexoaHsIX
NpoLieccos MepexoaHsie NpoLieccy,
COMPOBOXAAIOILECS 3NeKTPHYECKOi
UCKpOt (nyroii) Onacksle
nepeHanpsXeHys, Bbi3biaeMbie
pasMbIKaHyeM BeTBeil B Lensx,
CONePXALLMX HAYKTUBHbIE KaTYWKA
061113 XapaKTEpYCTUKa METOA0B
aHanM3a NepexoHbIX NPoLIECCos B
TMHEMHBIX 3NEKTPUYECKIX LeNsX
OnpeeneHme KAaCCUECKOro MeToAa
pacteTa nepexoaHLIX NpoLeccos
Onpenenetue MOCTORHHbIX
VIHTErUPOBAHWS! B KNACCHHECKOM
MeToze O NepexoaHLIX MPOLECCax, Np
MaKpOCKONMYECKOM PaccMOTpeH/M
KOTOPBIX He BLINONIHAIOTCA 3aKOHbI
KOMMyTaLuit. OBOBLLIEHHbIE 3aKOHI
KOMMyTaLuyt Jlorapudm Kak
u306paxeHie wncha Komnnekchble
V306PaXEHIS CUHYCONAATBHbIX YHKLMI
BsesieHie B ONePaTopHsii METOR
Mpeotpasosatie flannaca Usobpaxerue
NOCTOAHHOI! W306paxeHye
NOKa3aTenbHO ByHKUMM eat
V306paxetie Nepeoit NPOM3BOAHO/
V306paxeHme HanpsXeHus Ha
VHAYKTVBHOM 3nemenTe M306paxeHue
BTOPOV NPOU3BOAHON M306paxeHue
vHTerpana 306paxeHie HanpaxeHns
Ha KoHzieHcaTope HekoTopsie Teopemsi 1
npeensHsie COOTHOWEHNS 3aKoH OMa B
onepaTopHoit hopie. BHyTperHie IC
MepBbiit 3aKoH Kypxrodba B onepaTopHoit
chopie BTopoit 3aKoH Kitpxroda &
onepaTopHoii hopme CocTasnenve
YPaBHEHWUI ANA U306paXxeHuit nyTem
VICNONb30BaHWS METOAOB,
PACCMOTPEHHLIX B TPETbei rase
MocneaoBaTensHOCTS pacieTa
OnepaTopHbiM MeToRoM M306paxeHie
(DyHKLUWY BpEMeHI B BUAe OTHOWIEHUA N
(p)/M (p) ABYX NOAMHOMOB N0 CTereHsM p
Mepexon OT 306paxeHMs K dyHKLUM
BpeMeHit Pa3noxXeHme CoXHOM ApOdH Ha
npoCThle GopMyNa pasNoKeHNs
[IONOAHEHYA K ONEPaTOPHOMY METOAy
MepexoaHas NpoBoAMMOCT, MoksTHe O
NepexoAHoii yHKUM VHTerpan
[oamens MoC/IeN10BaTeNsHOCT5 pacteTa
C nomoulbio nHTerpana fioamens
MpymeneHue nHTerpana lioamens npu
CAOXHOM OPME HANPSKeHUA
CpaBHetie pasnuiHbIX METOR0B pacieTa
NEpeX0/HbIX NPOLIECCOs
InddepeHLMpOBaKMe SNeKTpueckuM
nyTem VIHTErpUpoBaHuUe neKTpudeckum
nyTem Mepenatodnas dyHKUMA
YETLIPEXNONIOCHYKA Ha KOMMIEKCHOi!
4acToTe MepexoaHsie NpoLeccs npu
8031€/ICTBAN MMNYNLCOB HAMPAXEHMS
LenbTa-hyHKUNS, eANHINHAS BYHKLIA M
VX CBOVCTB. MY NbCHas NepexoaHas
nposoanMocTs Onpeneneye h (t) vepes
K (p) MeToz npoCTpaHCTBa COCTORMMiA
[IoNOAHSIOUIE ABYXNONOCHIKI
CUCTeMHble yHKLUY U NOHATUE O BItAaX
HyBCTBUTE/NLHOCTM O606UIeHHbIE
BYHKUAU 1 WX IUMEHEHMe K pacieTy
Nepexo/HbIX NPOLIECCos MHTerpan
[Lioamens ans orubaioweis Onpeaenexve
NepHOAYECKIX HECHHYCOMAANbHLIX
TOKOB W HanpsKeHuii Vzo6paxetine
HECUHYCOMAANLHBIX TOKOB 1 HaNpSXeHYil
C nomoubio pnos dypee HekoTopsie
CBOVICTBA NEPUOANHECKYIX KDUBLIX,
o6nanalowmx caMMeTpuei O
Pa3NOXeHN B PAA Pypbe KPUBLIX
FeOMeTPUYECKU NPABIALHON 1
HenpaeunbHolt hoph Ipacnyeckuit
(rpachoaHanMTuseckwii) MeTon
onpeseneHs rapMoHIK paga dype
PacueT TOKOB U HaNPSKeHUit Npit
HeCUHYCOMAANbHBIX CTOYHIKAX MUTaHNS
Pe30HaHCHbIe ABNEHUA NP
HeCUHYCOMAANbHbIX TOKaX fleficTByiole
3HAYEHUA HECUHYCOUAANLHOO TOK 1
HECUHYCOMAANBHOTO HanpAXKeHNs!
CpefHee no MoAyI0 3HaseHUe
HeCUHYCOMAANLHOM (YHKLIMN BeAMIMHI,
KOTOpbie U3MepSIOT aMnepMeTpyi 1
BONLTMETPb MY HECHHYCOMAANLHSIX
TOKaX AKTUBHaS U MOIHas MOLIHOCTU
HeCUHYCOMAANBHOTO TOKa 3aMeHa
HECUHYCOMAANLHBIX TOKOB 1 HaNpSXeHHiA
KBYBANGHTHBIMU CUHYCOUAANLHBIMI
OcoBeHHOCTY paBoTbl TpexdasHbIX
CUCTeM, BbI3bIBAEMBIX FapMOHUKAMM,
KpaTHBIMU TpeM BueHns
MoayMpoBaHHsle KonebaHms PaceT
AUHElHbIX Ueneit Npy Bo3neiCTBMN
MOJYMPOBAHHBIX KonebaHyii

a4

14




Wroro 3a cemectp

44

4 cemectp

MoaroToska K
3K3aMeHy.

Teopwst HENMHeliHbIX 3NEKTPUYECKNX Leneit CamocronTensas
pabota ¢
nuTepartypoi.

BAX HenMHeiiHbIX Pe3ncTopos OBwas
XapaKTepuCTKa MeTOA0B pacueTa
HENMHEMHBIX HNEKTPUYECKWX Lienei
NOCTOAHHOrO Toka MocneposaTensHoe
coeavHenve HP MNapanensHoe
coenuHenve HP MocneaosatensHo-
napannenbHoe coenuHeHme
COMOTYBNEHMii PacHeT passeTseHHOI
HEeNMHENHON Lieny MEeTOAOM BYX Y3108
3ameHa HECKObKIX NapanIeNbHbIX
BeTseit, conepxaumx HP u 31C, oaHoi
3KBMBANEHTHOI PacyeT HeNMHeHbIX
ueneil METOAOM 3KBUBANEHTHOTO
renepaTopa CTaTiyeckoe u

AU hepeHLmansHoe ConpoTUEneHNs
3ameHa HeNMHEIHOrO pe3ncTopa
3KBUBANEHTHBIM UHEIHbIM
conpoTueneriem u 3A1C Crabunusatop
Toka CTabunusaTop HanpsixeHms
MocTpoetive BAX y4acTkos uenei,
COnepXaLLVX y3 bl C NOATEKAKWMY
W3BHE TOKaMV [IMaKONTUKa HeNMHeMHbIX
Lienei Tepmope3ncTopsi ®OTOPE3NCTOp U
GoToavon MoapasaeneHie BellecTs Ha
CUNbHOMArHUTHBIE 1 CnaboMarHUTHbIe
OCHOBHbIE BENM4MHBI, XapaKTepy3ylolve
MarHUTHOe nonie OCHOBHbIE
XapaKTEpUCTUKM heppOMArHMTHBIX
MaTepuanos MoTepu, 06yCrOBNEHHbIE
rucTepesicom MarHuToMsIrkite 1
MarHATOTBepAbIe MaTepHansl
MarHUTORM3NEKTPUKY U eppHTHI 3aKOH
MOHOrO ToKa MarHUTORBIKYLWas
(HamarHuumBatowas) cuna
Pa3HOBMAHOCTI MarHNTHbIX Lenei Ponb
(ePPOMArHUTHBIX MATEPUanoB &
MarHuTHoI Lieny MajaeHue MarHuTHoro
HanpsxeHus Bebep-amnepHbie
XapaTepuCTkM MocTpoeHHe Bebep-
aMNepHBIX XapaKTePUCTVK 3aKOHb!
Kupxroda AnA MarkuTHbIX uenei
TIPUMEHEHUE K MarHUTHBIM LeNAM BCex
METO/108, CMONIb3yeMbIX N5 pacyeTa
IMEKTPUYECKIX LENEi C HENMHERHbIMU
pesvcTopamu Onpepenenie MIC
Hepa3BeTBNCHHOI MarHUTHOI Lieny no
3apaHHoMy Toky OnpefienieHme NoToKa B
Hepa3BeTBAGHHOM MarHUTHOI Lien o
3a01aHHol MIIC PacveT passeTsfienHoit
MarHWUTHOIN LieNu METOAOM fiBYX Y3108
[IonONHUTENbHbIE 3aMeYaHUs K pacyeTy
MarHUTHBIX Lenedt MonyyeHue
NOCTOSHHOTO MarHuTa PacyeT MarHUTHOM
LenV MOCTOAHHOrO MarHmTa Mpamas v
K03(ULIMEHT Bo3BpaTa MarHuTHOE
CONpOTVBNEHME U MArHNTHas
NPOBOAMMOCTb Y4aCTKa MarHUTHO! Lieny.
3aKoH OMa 2105 MarHUTHOV Leny
MarHUTHas IUHUA C pacnpeaeNeHHbIMA
napameTpamy Mepeasa MaKkciManbHol
MOLUHOCTY AWHEIHOT Harpy3Ke T
VMCTONHIKA C HRAMHEMHbIM BHYTPEHHUM
ConpoTVBAEHIEM MarHHropesuCTops! 1
MarHuToauoas CocTasnere

AV DEPEHLNaNEHbIX YPaBHEHUT ANt
OQIHOPO/HOV JMHIM C PaCTpeAeNeHHbIMY
napameTpami PelweHue ypasHeHHin
NMHAY C pacnpeeneHHIMI
napamMeTpamMy Npu YCTaHOBUBLLIEMCS
CUHyCoMaanbHoM npouecce MocToAHHas
PacnpocTpaHeHus U BOIHOBOE
conpoTuBeHite Gopmynbl AN
onpesieneHs KOMMNEKCOB HanpsXeHs:
1 ToKa B 1060V TONKE AMHY Yepe3
KOMINIEKCh HANPSKEHNS 1 TOKa B
Havane nuHuv pacudeckas
MHTepRpeTaLWs rnepBoanieckux
CUHYCa 1 KOCMHYCa OT KOMNNEKCHOTO
aprymMeHTa GopMy/bl ANA ONPeAeNeHus
HanpsXXeHUs 1 ToKa B NIo6ONt TouKe
JMHIY Yepes KOMMNEKCbI HaNpsXeHUs 1
TOKa B KOHUE /MHuM MNanaiowme v
OTpaXeHHbIe BOMHbI B NUHAN
Kosd®uuneHT oTpaxeHis ®asosast
CKOPOCTb [nHa BoHb! Jlnkns Be3
MCKaxeHui CorNlacoBaHHas Harpy3Kka
Onpenenerite HaNPsXeHs 1 Toka Npy
cornacoBaHHoii Harpy3ke KosdduuneHT
MONE3HOro AMCTBIS MHAM Nepefay
NPVt COrNacoBaHHoiA Harpy3ke BxoaHoe
CONPOTVBAEHYE HArPy)KEHHOM MMHIN
Onpenenerie HanNPAXeHNs 1 Toka 8
MUY 6e3 noTeps BxoaHoe
CONpOTMBAEHHE MMHUY Be3 NoTeps NPy
X0n10cToM xoe BXOAHOE CONpoTHBNEHHE
JMHUY 6€3 NOTepb NPY KOPOTKOM
3aMbIKaHUM Ha KOHLIe MHUM BxoaHoe
CONpoTUBAEHHE NMHUK Be3 NoTepb NpY
PeaKTUBHOI Harpy3Kke OnpepeneHite
CTOSYIX 37eKTPOMArHUTHBIX BOTH
CToAME BOMHbI B UHAK 6€3 OTeps N
X0/I0CTOM X01€ JuHWM CTOSNME BOSHbI B
JMHAM 6€3 NOTepb NP KOPOTKOM
3aMbIKaHVM Ha KOHUE MHIM
YeTBepTLEONHOBLI TPaHCHOPMATOP
Beryluye, CToStMe 1 CMelaHHble BOAHb!
B MMHUAX 6€3 NoTeph. KoauumeHTs!
6eryluieii v CTosuel BONH AHanorus
MEXAY YPaBHEHMAMM IMHIM C
pacnpeneneHHbIMM NapaveTpami u
YPABHEHVSMY YETHIDEXNONOCHIKA
3ameHa YETLIPEXMONIOCHIKa
3KBUBANIEHTHO! €My JIMHUEN C
pacnpeseneHHeIMI NapaveTpami u
0BpaTHas 3amMeHa YeTbipexnoniocHK
3amaHHoro 3aTyxaHus LienHas cxema

Wroro 3a cemecrp:

64

Wroro:

108

5. MepevyeHb y4eOHOMU NuTepaTypbl M y4ebHO-MeTOaMYECKOro obecneyeHus no

AucuunnuHe (Mmopynio)

n/n Bubnuorpacduyeckoe onmcaHue

Pecypc HTb

CamlTY

(3BC CamI'TY,
IPRbooks n 1.4.)

OcHoBHasa nnTepaTypa

FonbawTenH, B.I'. TeopeTnyeckme 0CHOBbI INIEKTPOTEXHUKM : y4eb.-MeToa.
nocobue / B. . FonbawTenH, B. M. Makuwes, M. C. XXeBaes;

1 | Camap.roc.TexH.yH-T, ABTOMaTMU3MPOBaHHbIE 3JIEKTPUYECKNE CETU U
CUCTEMBI .- 2-e U3[4., ucnp. un gon..- Camapa, 2017.- 274 c..- Pexxum
poctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||2911

DNEKTPOHHbIN

pecypc
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JlononHuTenbHas nuTepaTtypa

Knpees, K.B. TeopeTunyeckne 0CHOBbI 3JIEKTPOTEXHWKN : nabopaTop.
NPaKTUKyM 015 HanpaBneHns noarotToBku 6akanaspos 13.03.02
«3JJIeKTPO3HEPreTnKa 1 31eKTpoTexHnka» / K. B. Kupees, B. H.
Ko3nosckunin; Camap.roc.TexH.yH-T, TeopeTuyeckas n obuias
3/leKTpoTexHunka.- Camapa, 2016.- 158 c..- Pexxum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||2562

DNIEKTPOHHBIN
pecypc

Lakypckun, M.B. TeopeTuyeckne 0CHOBbI 3JEKTPOTEXHUKMN :
nabopaTopHbI NpakTukyMm / M. B. lakypckui, A. I'. COpOKUH;
CaMap.roc.TexH.yH-T, TeopeTnyeckas n obuwas anekTpoTexHuka.- Camapa,
2018.- 56 c..- Pexxum gocTtyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||3452

ONEeKTPOHHbIN
pecypc

YyebHo-MeTOgM4Yeckoe obecneyeHune

Koznoeckuia, B.H. TeopeTnyeckne oCHOBbI 31€KTPOTEXHMKN. YH.1.
YucneHHble MeTo4bl aHaM3a YCTAaHOBUBLUNXCA PEXUMOB B JIMHENHbIX
aflekTpuYecknx Lenax : y4ebHoe nocobue / B. H. Kosnosckun, M. B.
Lakypckun; Camap.roc.TexH.yH-T, TeopeTuyeckas n obuias
3JIeKTpoTexHuKa.- Camapa, 2018.- 56 c..- Pexxum gocrtyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||3365

DNEKTPOHHbIN
pecypc

TeopeTuyeckme 0CHOBbI INEKTPOTEXHUKM : y4eb. nocobue / P. A.
FanHynnvH [n gp.]; Camap.roc.TexH.yH-T, TeopeTunyeckas v obwas
3JIeKTpoTexXHMKaA.- Camapa, 2009.- 78 c..- Pexxum gocTtyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||320

DNEeKTPOHHbIN
pecypc

HocTtyn obyyvatowmxcs K 9P HTB CamI'TY (elib.samgtu.ru) ocyuwiecTsnseTcsa nocpeacTBOM EKTPOHHOMN
NH(OPMaLIMOHHON 06pa3oBaTeNbHON Cpelbl yHMBepcuTeTa U caTta HTB Caml TY no nornHy u naposnto.

6. MepeyeHb MH(OPMALMOHHBIX TEXHOJIOTMHA, UCMOJIb3YEMbIX NMPU OCYLLECTBJIEHUMU

nporpaMMHoOro obecne4yeHus

obpasoBaTenbHOro npouecca no AucuunauHe (Moaynio), BKAOYas nepevyeHb

Mpv NPOBEAEHNN NEKLMOHHbIX 3aHATWIA NCMOMb3YeTCs My/bTUMeauiiHoe 060pyAoBaHMe.
OpraHn3oBaHoO B3auMoaeicTene obyyatowerocs n npenofaBaTeNis C UCMOJIb30BaHUEM 3JIEKTPOHHOM
NH-hopMaLMOHHOIN obpa3oBaTesIbHON Cpelbl YHUBEPCUTETa.

No Cnocob
HauMmeHoBaHue MpoussoauTesb
n/n pacnpocTpaHeHus
. . Microsoft
1 | Microsoft Office 2013 . JInueH3noHHoe
(3apybexHblii)
National Instruments
. Electronics
2 | Multisim Workbench Group JInuEeH3noHHoe
(3apybexHblii)
MporpamMmmHoe obecneyeHne AO «AHTUNNarvaTt»
3 o JInueH3noHHoe
«AHTMNNArnaT.oKCnepT» (OTe4vecTBEHHbIN)
4 | Amnexc Bpaysep 000 <<HH}J,EKC>>V CsoboaHO
(OTevyecTBEHHbIN) pacrnpocTpaHaeMoe

7. NepeyeHb pecypcoB MH(POPMALMOHHO-TEIEKOMMYHUKALLUOHHOU ceTU «VIHTepHeT»,
npogeccMoHanbHbIX 6a3 AaHHbIX, UHPOPMALMOHHO-CNPABOYHbIX CUCTEM
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HauMmeHoBaHue KpaTkoe onucaHue Pexum pocTtyna

DNeKTpoTEXHMKA U
NPOMbILLIEHHAs

1 | 271eKTPOHMKa: KOHCMEKThI
nekuyun, MITY um. H. 3.
baymaHa

fn.bmstu.ru/electro/new Pecypcbl 0TKpbITOrO
site/lectures/lec%201/konspect.htm [oCTyna

3apybexxHble Ha3bl

2 Scopus - 6a3a gaHHbIX http://www.scopus.com/ JaHHbIX
petepaToB M LUTUPOBAHUA OrpaHn4yeHHoro
faocTtyna

Poccuickue 6a3bl
JaHHbIX
OrpaHUYeHHoro
nocTyna

3 | eLIBRARY.ru http://www.eLIBRARY.ru/

Poccuickune 6a3bl
DNEeKTPOHHO-6MbIMoTEYHANA , . JaHHbIX
cuctema IPRbooks http:/fwww.iprbookshop.ru/ OrpaHNYeHHoro
[LocTyna

Poccuickune 6a3bl

SneKkTpoHHaa bubnnoTeka i s T LaHHbIX
5 W3gaHuit CamrTY http://irbis.samgtu.local/cgi-bin/irbis64r_01/cgiirbis_64.exe Or PAHIYEHHOTO
fnocTyna

8. OnucaHue MaTepuanbHO-TeXHU4YecKou 6asbl, HeobGxoouMoN gnsA ocyLecTBieHuUS
obpasoBaTenbHOro npouecca No gUcuUnIuHe (Moayio)

JleKUMOHHbIE 3aHATUA

Ayontopua Ona NeKUUOHHbIX, CEMUHAPCKUX U MPaKTUYECKUX 3aHATUN, TEKYLEero KOHTPONs u
NMPOMEXYTOYHOW aTTecTaunm (C MynbTumeguninHoiM 06opynoBaHMEM) YKOMMJIEKTOBaHbl Mebenbio u
TEXHNYECKMMU cpeacTBamm obyyeHns, cnyxxawmmm gng npeactaBneHns y4yebHon nHgopmaumm 6onbLuon
ayamTopum.

MpakTuyeckue 3aHATUA
AyaouTopua s NpakTUYeCKUX U CEMUHAPCKUX 3aHATUN, TEKYLLero KOHTPOAA U NMPOMEXYTOYHON
aTTecTauuun, YKOMMNIeKTOBaHHbIe CreLnann3npoBaHHON Mebesnbio U TEXHUYEeCKUMU CpeacTBaMu obyyeHuns
(NpoeKkTop, 3KpaH, KOMMNbOTEP/HOYTOYK), C BbIXOAOM B CeTb MHTEpPHET M AOCTYMOM B 3NEKTPOHHYIO
MH(opMaLmnoHHO-06pa3oBaTenbHyto cpeny CamlTY. Ayamntopus obopyaoBaHa cneLnannsvpoBaHHoOn Mebenbio:
CTONbI K CTYNbS 4S9 00yYatoLWMXCs; CTON U CTYN 4S9 NpenogaBaTens, 4oCKa:
* KOMMbIOTEPHbIE KNacchl (aya. 101, 102, 111, 201, 311,401, 404).
e 402 n 111 c nnHradoHHbIM 060pyAOBaAHNEM SIS UHOCTPAHHbIX S3bIKOB

JlabopaTopHble 3aHATUSA

Ona nabopaTopHbIX 3aHATUI UCMOAL3YIOTCA KOMMbIOTEPHLIN Knacc (aya. 102), yKOMNAeKTOBaHHbLIN
cneLmanm3npoBaHHON Mebesblo U TEXHNYECKMMI CpeacTBaMm 0byyYeHns (KOMNboTepsl, CneLnaans3npoBaHHoe
nporpamMmMHoe obecriedyeHue 1C: Mpepnpuatne (KOMNAEKT AN 06y4YeHUS B BbICWIMX U CPeOHUX YHeOHbIX
3aBefeHunsax)) (cornacHo Mpuka3sy 06 ayantopHoM ¢oHae B huamane)

CamocToaTenbHas paboTta
MomelleHNs AN CaMOCTOSATENIbHOW paboThbl OCHALLEHbl KOMMbIOTEPHON TEXHUKON C BO3MOXHOCTbIO
nookaYeHns K cetn «MIHTepHeT» U OOCTYMNOM K 3JIEKTPOHHOW MH(OPMaLMOHHO-00pa3oBaTelbHON cpefe
CamITY:
e KabvHeT AN19 TeKyLLero KOHTPOAS 1 MPOMEXYTOYHOM aTTecTal MM, KypcoBOro NpoeKTUpoBaHus,
FPYNMNOBbIX Y MHAVBUAYAJIbHBIX KOHCYbTaUum aya. 212;
e KabuHeT ons camocToaTeNbHON paboThl, ayautopusa 304;
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® KOMMbIOTEpHbIe kNlacehl (aya. 101, 102, 111, 201, 311,401, 404).
9. MeTogunyecKkue MaTepuabl

MeTognyeckue pekoMeHgauunn rnpn pa60Te Ha JIEKUUU

[lo neKkunmn CTyaeHT OO0JKEH NMPOCMOTPETh y4ebHO-MEeTOANYECKYIO U Hay4YHYIO NUTepaTypy Nno TemMe
NeKkunn ¢ TeM, YTobbl UMETb NpeacTaBeHne o npobniemax, KoTopble ByayT pa3bupaTbCs B NEKLUN.

Mepen HavanoMm nekuum obyvatowmmcs coobllaeTcs TeMa NeKuumn, naaH, BONPoChl, noajexaliune
PacCMOTPEHNIO, LOBOAATCA OCHOBHbIE NUTEPATYPHble NCTOYHUKK. Becb y4yebHbIl MaTepuan, coobuaemblin
npenofaBaTeneM, LO/DKEH HE MPOCTO MNPOCAYLWMBATLCA. OH A0/KeH ObiTb aKTUBHO BOCMPUHAT, T.€. YC/bILIaH,
OCMbICJIEH, MOHSAT, 3apMKCMPOBaH Ha ByMare v 3akpeneH B MamsaTu. MNpnucTynas K CayLwaHnio HOBOro y4ebHoro
MaTepuana, Nnosie3HO MbICJIEHHO YCTAHOBUTL €ro CBA3b C paHee M3yyeHHbIM. Cnens 3a TEXHUKON YTeHus
NEKUMN (aKLEHT Ha CYLLEeCTBEHHOM, MOBbILLEHWE TOHA, U3MEHEHME PUTMa, May3a 1 T.M.), HeobxoaMMo BCeq 3a
npenofaBaTesieM YMeTb BblAEeNsATb OCHOBHbIE KaTEropuu, 3aKoHbl U ONPeaensiTb X cofepXKaHue, Nnpobnemsi,
npennofiaraTb UX BO3MOXHbIE PELUEHMNS, OOKa3aTeNbCTBa U BbIBOAbI. OCyLeCTBAAS TaKyl paboTy, MOXHO
3Ha4YnTeNbHO 0bnerynTb cebe NoHUMaHUe y4ebHOro MaTepuana, ero KOHCNeKTUPoBaHUE 1 AajbHelllee
n3yyeHne.

KoHcnekTupoBaHne nekuuu nossonseT obpaboTaTh, CUCTEMATU3NPOBATHL W Jyylle COXPaHUTb
NOJIyYeHHY0 MHDOPMaUNo C TeM, 4Tobbl B ByaylWweM MOXHO Obls10 BOCCTAHOBUTb B MaMSATU OCHOBHbIE,
coaep)xaTesbHble MOMeHTbI. TUNnYHas ownbka, coBepluaeMas 0byyatoLmnmMcs, 10CI0BHOE KOHCMEKTMPOBaHMe
peyn npenofasaTens. Kak npasuniao, Npu 3anmcu «CJ0BO B C/I0BO» HE OCTAeTCA BPEMEHU Ha 06ayMbiBaHMeE,
aHanM3 n cuHTe3 uHdopmauun. OTbrpas HY>KHYIO MH(OPMALILIO, FTNaBHbIE MbICK, NPO6AEMbI, pelleHuns u
BbIBOAblI, HEOOXOAMMO COKpaLLaTh TEKCT, CTPOUTb €ro TakuM 06pa3oMm, YTobbl MOTOM MOXXHO ObISI0 IEFKO B HEM
pa3obpaTbcs. XenaTesibHO 0CTaBUTb B paboumx KOHCMEKTax Moss, Ha KOTOPbIX MOXXHO ByAeT aenatb MOMETKU
N3 PEeKOMEeHAOBaHHOW NUTepaTypbl, LOMOJHAKLWMNE MaTepuan MPOCAYLWAHHONW JleKuumn, a Takxe
nogyepkmeatowme ocobyto BaXKHOCTb TEX UMM MHbLIX TEOPETUYECKUX MOJIOXKEHUA. C OKOHYaHUEM NeKLUK
paboTa Hafd KOHCMNEKTOM He MOXXEeT CHMTaTbCs 3aBepLleHHON. Hy>XHO ellle BOCCTaHOBUTbL OTAE/IbHbIE MecTa,
NMPOBEPUTb, BCE JIN MOHATHO, YTOYHUTb YTO-TO Ha KOHCYAbTaLMM U T.M. C TeM, YTOObl KOHCNEKT MOr ObIThb
NCMNOMb30BaH B MpoLecce NOAroTOBKM K MPaKTUYECKUM 3aHATUAM, 3a4eTy, 3K3aMeHy. KOHCNeKT nekuun -
He3aMeHUMbI y4eOHbIN JOKYMEHT, HEOBXOAUMBIN 419 CAMOCTOSATEIbHON PaboThl.

MeToau4yeckme pekoMeHaaLumm npy noaroToBke 1 paboTe Ha NPaKTUYECKOM
3aHATUM

MpakTuyeckne 3aHATUA NO ANCLMMINHE NMPOBOAATCS B LENax BblpaboTKM NPakTUYECKUX YMEHWI Y
nprnobpeTeHns HaBbIKOB B peLleHnn NPothecCMoHas bHbIX 3a4ay.
PekomeHayeTCs cnenytollas cxema NoAroTOBKY K MPaKTUYECKOMY 3aHATUIO:
1. 03HaKOMMEeHMe C MAaHOM MPaKTUYECKOro 3aHATMSA, KOTOPbIM OTpaaeT Codep)xaHue
npenioXeHHON TeMbI;
2. npopaboTKa KOHCMEeKTa NeKunu;
3. YTeHue PeKoMeHO0BaHHON NUTepaTypsl;
4. NoAroTOBKa OTBETOB Ha BOMPOCHI MiaHa NPaKTUYeCKOro 3aHATUS;
5. BbINOJSIHEHME TECTOBbIX 3aaHWi, 3a4a4y u ap.

MoaroTtoBka obyvatoLerocs K MpakTUYeCKOMY 3aHATUIO NPOM3BOAUTCSA MO BOoNpocaM, pa3paboTaHHbIM
ONA Ka)XLOW TeMbl MPakKTUYeCKUX 3aHATUA 1 (namn) nekumin. B npouecce NoAroTOBKM K MPaKTUYECKUM
3aHATUAM, Heobxoaumo obpaTnTb ocoboe BHUMaHME Ha CaMOCTOATENIbHOE M3y4YeHWe PeKOMEeH0BaHHOM
NNTEpaTypbI.

PaboTa CTyneHTOB BO BPeEMS MPAKTMYECKOro 3aHATUSA OCYLLECTBASETCS Ha OCHOBE 3afaHuii, KOTopble
BblgatoTca obyyalowmmcs B Havyaae Uam BO BpeMs 3aHATMA. Ha MpakTMYeCKUX 3aHATUSAX MPUBETCTBYETCH
dKTUBHOE Yy4acCTune B o6cy>Ku,eH|/|v| KOHKPETHbIX CI/ITyaLI,VII7I, CrnocobHOCTb Ha OCHOBE Nnony4YeHHbIX 3HaHWUN
HaxoOnTb Haubonee 3HeKTMBHbIE peLeHns MOoCTaBAEeHHbIX nNpobnem, ymeTb HaXxo4UTb MOJIE3HbIN
[IOMNOJSIHUTENbHbLIA MaTepnan No TeMaTuke 3aHATMA. Obyyvatowmmca Heobxoommo obpallaTe BHMMaHWE Ha
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OCHOBHbIE MOHSATWSA, aNrOPUTMbI, ONPeAensTb NPaKTUYECKYI0 3HAYMMOCTb pacCMaTpPMBAEMbIX BOMPOCOB. Ha
MPAKTUYECKUX 3aHATUSAX 0byvatoWwmnecs A0SXKHbl YMETb BbIMOJHUTbL pacyeT Mo 3afaHHbIM NapaMmeTpam uan
BblpaboTaTbh onpeneneHHble peleHns no obo3HayeHHON npobneme. 3afaHns MoryT 6biTb rpynmnoBble U
VHAUBMAYaNbHbIE. B 3aBUCMOCTU OT CNIOXHOCTY NpeffaraeMblix 3alaHnin, Lenen 3aHaTus, obuiein nogroToBKy
obyyatoLmxcs npenoaaBaTeSlb MOXET MOACKA3aTh 00y4YaloWMUMCs afropuT™ peLleHns nan nepeoe AencTeue,
nNn ykasaTb obuwiee HanpaBneHne paccyXAeHui. MonyyYeHHble pe3ynbTaTbl 06CYy)XAAOTCH C NO3ULUA UX
afleKBaTHOCTU Uan 3(HEKTUBHOCTM B PAaCCMOTPEHHON CMTYaLMN.

MeToauyeckne pekomeHaaumm npu paboTte Ha N1abopaTOPHOM 3aHSATUN

MpoBeneHne nabopaTopHo paboTbl OENUTCA Ha [OBE YCJIOBHble 4aCTU: TEOPETUYECKYD U
NpPaKTUYecKyHo.

HeobxoAnMbIMU CTPYKTYPHBLIMW 3N1EMEHTAMU 3aHATUA ABAAIOTCS NpoBeaeHne nabopaTopHom paboThl,
npoBepka YCBOEHHOr0 MaTepuana, BKJoYaloLwasa 06cyxaeHre TeopeTnyecKmx 0CHOB BbIMNOJHAEMOWN paboThl.

Mepen nabopaTopHoi paboTon, Kak NPaBMI0, MPOBOANTCA TEXHUKO-TEOPETUYECKNI NHCTPYKTaXK Mo
NCnoNb3oBaHuNto Heobxoamnmoro obopynosaHus. MpenogaBaTesb KOPPEKTUPYET AeATeNbHOCTb 0byyatolerocs
B nMpoLecce BbiMNosHeHUs paboTel (Nnpu HeobxoaumocTun). MNocne 3aBeplieHns nabopaTopHON paboThl
noABOAATCS UTOrK, 06CYXAaloTCA pe3ynbTaThl 4eATENbHOCTH.

Bo3MOXHbI crepytoumne GpopMbl opraHusaumm nabopaTopHbix paboT: poHTanbHaa, rpynnoBas u
nHaneuayanoHas. NMpn poHTanbHOM hopMe BbINOJHAETCS OoAHa U Ta e paboTa (MpyM 3TOM BO3MOXHbI
pas3finYyHble BapuaHTbl 3adaHuin). Mpu rpynnosoi opme paboTa BLINOAHAETCS rpynnon (KkomaHgon). Mpu
NHAMBMAYaAbHOW hopMe 06y4atoLLMMNCA BbIMONHATCS UHAMBUAYaNbHbIE paboThl.

Mo kaxxpon nabopaTopHoi paboTe MMEKTCA METOAMYECKME YKa3aHWS MO WX BbIMOJHEHWUIO,
BKJIlOYaloLiMe HeobXxoauMbIl TEOpeTUYeCKUA N MPaKTUYeCKUA MaTepuan, copepXxalwue 3NeMeHTbl U’
nocnenoBaTesbHY UHCTPYKLNIO MO MPOBeAEHNIO BbIOpaHHOM paboThbl, MHAMBUAYAbHbIE BapUaHTbl 3alaHuN,
TpeboBaHMs 1 HOpMY OTHETHOCTU MO AaHHOW paboTe.

MeToanyeckue pekomMeHagauunn rno BblIMOJIHEHUIO CaMOCTOSATEIbHON pa60Tb|

OpraHusauns camocToaTeNbHOW paboTbl 06y4YalOWMXCS OPUEHTUPYETCS HAa aKTUBHbIE METO[bl
OB/JlafeHWs 3HaAHWAMW, pa3BUTME TBOPYECKWX cCnocobHoOCTel, Mmepexonh OT MOTOYHOro K
VUHOVBUAYANN3MPOBAHHOMY 00YYEHWIO C y4eTOM NoTpebHOCTEN N BO3MOXXHOCTEN 0byyatoLerocs.

CamocToaTenbHas paboTa ¢ yyebHuKamu, y4ebHbIMK NocobusiMn, Hay4yHOM, CNPaBOYHOM UTEpaTypon,
MaTepuanaMmn nepuoanyecknx n3gaHnin n MHTepHeTa aBasieTca Hanbonee ahheKTUBHLIM METOLOM MOJSTyHEHNS
JIOMOJIHATESIbHbIX 3HAHWUIA, NO3BOMSET 3HAYMTENbHO aKTUBM3MPOBATHL MPOLECC OBNAAAEHWUS MHopMaumnei,
crnocobecTByeT 6osiee rnyboKoOMy YCBOEHMIO M3yYaeMoro Mmatepuasna. Bce HoBble MOHATUS MO U3y4aeMon Teme
HeobX0AUMO Bbly4YnTb HAU3YCTb 1 BHECTU B FI0CCAPWiA, KOTOPLIN Lienecoobpa3Ho BECTU C CaMOro Havana
N3yyYeHus Kypca.

CamocTosATenbHas paboTa peannsyeTtcs:

® HEenocpeacTBEHHO B MPOLIECCE ayAUTOPHbIX 3aHATUIA;

® Ha NIeKUUSX, NMPAKTUYECKNX 3aHATUNAX;

® B KOHTaKTe C npenonaBaTesieM BHeE paMOK paCrnncaHus;

® Ha KOHCYJibTauuMax Mo y4yebHbIM BONpPOCaM, B X04€e TBOPYECKMX KOHTAKTOB, MPW NUKBMAALNN
3a,£I,OJ1)KeHHOCTeIZ, NpPW BbINOJTHEHUN MHONBUAYAIbHbIX 3a,uaH|/||7| nT.n.,

e B OnbAMoTeKe, AOMa, Ha Kadenpe Npu BbINOJHEHUN 00yYatoWMMCA yYeOHbIX N MPAKTUYECKUX
3ajav.

O HeKTUBHbLIM CPeACTBOM OCYLIECTBAEHMNS 06y4YaloWwmMMCs caMoCcTosaTeNbHON paboThl sBASETCS
3NeKTPOHHas MHDOopMaLnoHHo-0bpa3oBaTeNbHas cpefla YHUBepCUTETa, KoTopas obecneynBaeT JOCTyn K
y4yebHbIM nnaHaM, paboymm nporpamMmam AUCUWUMNAUH (Momynein), NpPakTUK, K U3AAHUAM 31eKTPOHHbIX
H6UBNNOTEYHBIX CUCTEM.

10. ®oHA OLLEHOYHbIX CPEACTB NO AUCUUNIMHE (MOaYyNIo)

DoHA OLLEHOYHbIX CPeACTB NpeacTasJsieH B npunoxeHun Ne 1,
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MpunoxeHue 1 k paboyel nporpamme OUCUUMAUHBI

561.0.03.04 «TeopeTn4eckme 0CHOBbI
3NEKTPOTEXHNKUN»

DoHA, OUEHOUYHbIX CPEeACTB
no AUCUUNINHE
51.0.03.04 «TeopeTU4eCKue OCHOBbI JIEKTPOTEXHUKU>»

Kopn v HanpaBneHue NoAroToBKU
(cneunanbHOCTDb)

HanpaBneHHocTb (npocdunb)
KBanudukauums

dopMa obyueHus

Fop Hayana NOAroTOBKM

NHcTuTyT / hakynbTeT

Beinyckaowas kadepnpa

Kadeppa-paspabotuuk

06beM OUCLUNJINHLI, Y. [ 3.e.

dopMa KOHTpoNA (NpoOMeXXyTo4yHasn
aTTecTauumn)
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13.03.02 2neKTpoaHepreTnka un
3N1EKTPOTEXHMKA

dNeKTposHepreTuKka

Bbakanasp

OyHas

2026

Kathenpsl omnvana ®rboy BO "CamI'TY" B T.
HoBoKy#bbILLIEBCKe

Kahenpa "2/1eKTpo3HepreTnka,
3NEeKTPOTEXHMKA U aBTOMaTU3aLNS
TexHonornyeckux npoueccos" (H®- 33mnATM)

Kahenpa "21eKTpo3HepreTuka,
3/IEKTPOTEXHMNKA 1 aBTOMaTU3aLmMa
TexHonornyeckux npoueccos" (H®- 33mATM)

288/8

3a4eT, dK3aMeH




MNepeyeHb NnaHupyeMmbiX pe3ynbTaToB 00y4yeHUsa no aucuunaumHe (Mmoaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

Pe3ynbTaTbl 00y4eHus

HauMmeHoBaHue 3HaTb, YMeTb, BlageThb
Kog un Kon v HauMeHoBaHue ( » Y ! AETE,
KaTeropuu COOTHECEeHHbIe C
HauMeHOBaHue MHAMKaATOpPa JO0CTUXKEHUSA
(rpynnbi) MHAMKATOpPaMu
. KOMMeTeHLUUH KOMMNeTeHLUUHU
KOMMNeTeHLU UK DOCTUXXEHUA
KOMMNEeTeHL M)
ObuienpoteccnoHanbHble KOMMETEHL MM
OnK-4 CnocobeH Bnapmets meToLamMu y310BbIX
NCNosib30BaTh HaNPS»XEHNIN KOHTYPHbIX
OlNK-4.1 Ncnonb3yeT MeToAbl P yp
TeopeTnyeckas u MeToAbl aHamza M | oo MOLEAMPOBaHIS TOKOB, 9KBMBAJIEHTHOI O
npakTnyeckas MOJeNIMPOBaHUS . po reHepaTtopa, cnocobamu
JINHENHBIX N HEJIMHENHbIX
npod)eccuoHasibHa | dNeKTPUYECKMX . onpenesieHnsa XxapakTepucTuk
y Lenen NoCcToOSHHOIo U .
S NOArOTOBKaA uenen n 3JIEKTPUYECKNX LieNen,
nepeMeHHOro ToKa. .
3NIEKTPUYECKIX COAEPXKALLUNX HESIMHENHbIE
MaLlWH 3/1IeMEHTHI

3HaTb 3aK0H OMa, 3aKOHbI
Knpxroga , OCHOBHbIe
noJlynpoBOAHUKOBbIE
npnbopbl, UCNONb3yeMble B
NOCTPOEHUMN 3JIEKTPOHHbBIX
YCTPOWCTB, 3JIEMEHTHI
NEKTPUYECKMX Lenem n nx
MOLE/IN Ha NMOCTOAHHOM U
nepeMeHHoOM ToKe

YMeTb Npon3BOAUTbL pacyeT
peX1MMoB paboTbl TMHENHbIX
3/IEKTPUYECKIUX Lenen
NOCTOSAHHOI0 1 04HO(a3HOro
CMHYCOMaJIbHOro TOKa,
NpoV3BOANTL pacyeT
peXnmoB paboTbl
3NIEKTPUYECKMX Lenen C
HeMHENHbIMU 31eMeHTaMu

OMNK-4.2 cnonb3yeT MeToAbl
pacyeTa nepexonHbix
NPOLECCOB B 3/IEKTPUYECKUX
LLensx NoCTOSAHHOIO 1
nepemMeHHOro Toka.
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BnageTtb HaBblkaMn B
KOJINYECTBEHHOM
OLLleHMBAHUN N3MEHEHUN
3JIEKTPOMArHUTHbIX
NnepeMeHHbIX,
NPOrHO3MPOBaHNN
PYHKLNOHMPOBaAHUA
3JIEKTPUYECKON Lienn unm
3JIEKTPOTEXHNYECKOr 0
YCTPONCTBA NMpu N3MEHEHUN
3TUX NEPEMEHHBIX, @ TaKXe
YyNPaBASIOLNX 1
BO3MYLLAOLWMNX BO3AENCTBUN;
B hOPMYANPOBAHNM
TpeboBaHM K aHan3y
NpPoCTEeNLNX
3JIEKTPOMArHUTHBbIX
YCTPOWCTB, BNageHms
MeTodaMu onpenesieHns nx
XapaKTepucTmkK




3HaTb MeTo/bl pacyeTa
nepexoaHbIX MPOLLeCcCoB B
Lensax nepemMeHHoro Toka

YMeTb COCTaBAATb U pelaThb
YPaBHEHNSA SNEKTPUYECKUX U
MArHUTHbIX Lenen B
YCTaHOBUBLLMXCSA U
NepexoaHbIX peXxxumax npu
NMUTAHUM OT UCTOYHUKOB
NOCTOSHHOIO U MePEMEHHOro
TOKa, NCX04s U3 OCHOBHbIX
3aKOHOB U TEOPEM
3/IEKTPOTEXHUKM

rnonsa n uenemn c
pacnpeneneHHbIMM
napameTpamum.

OMK-4.3 MpuMeHseT 3HaHNS
Teopun 31eKTPOMarHUTHOro

BrafeTb npnemMamu pacyera
nepexoaHbIX MPOLLeCCOB B
Lensax ¢ pacrnpefesieHHbIMK
napameTpamu

3HaTb CNocobbl
npeacTaBfeHns Lenewn ¢
pacnpeneneHHbIMY
napameTpamMu B
CTaLMOHAPHBIX PeXMMax

YMeTb BbIYUCIATL BXOAHOE
COMpoTUBEHNE AJINHHOM
JINHUK

Manuu,a COOTBETCTBUA OLLEHOYHbIX CPeancTB 3aNJIaHUPOBAHHbLIM pe3yJibTaTaM

obyyeHus
Koa mHamKaTopa Tekywuu | NMpomexy
P KOHTPOJb | TO4YHas
DOCTUXEHUSA Pe3ynbTaTtbl 00yYeHus OueHo4Hble cpeacTBa cnesaem | aTrecray,
KOMNeTeHLUUH y ocTh us
Teopusa NUHEWHbIX 3NIEKTPUYECKUX Lenen
MK-4.1 NUcnonb3yeTt i
(IV)IETO o a:aﬁmsaml//le YMeTb Npon3BOANTL pacyeT pexxumoB paboTsl OT4éTbl MO
Moneﬂm 0BaHWS JINHENHBIX 3NEKTPUYECKUX Lienei NoCTOAHHOMO 1 | NpakTukonabopaTopHbI
ﬂVIHel7IHEIX p 04HOMA3HOro CUHYCOMAaIbHOro ToKa, M paboTam pa3gena la HeT
HeNMHEHbIX LIeneit NMPOV3BOANTbL PacyeT peXxnMoB paboThl "JInHelHble
I'IOCTOHHHOFOLI/"I 3NEKTPUYECKUX Lieneln C HeSIMHENHbIMK 3NeKTpUYecKme Lenm
3/1eMeHTamMun NMOCTOSHHOI O TOKa"
nepemMeHHoro ToKa.
. OT4éThI MO
Bnapetb MeTO4aMU Y3/10BbIX HAaNPSXXEHUN
npakTUKonabopaTopHsl
KOHTYPHbIX TOKOB, 3KBIBA/IEHTHOr0 resepaTopa, | paboTaM pazgena
cnocobamu onpefeneHuns XxapakTepucTrk " IMHEHbIE Ha Het
3NEKTPUYECKUX Lienen, coaepxaLymnx
- 3N1eKTpuYeckme Lenu
HeJIMHENHbIE 31EMEHThI ;
NOCTOSIHHOI O TOKa
OTYéTbl MO
3HaTb 3aKoH OMa, 3aKOHblI Knpxroga , OCHOBHbIE
npakTuKosiiabopaTopHbI
noaynpoBOLHUKOBbLIE NPMBOPbI, UCMOJIb3YEMbIE B M paBoTaM pa3nena
NMOCTPOEHNMN 3N1EKTPOHHbIX YCTPONCTB, 3/1IEMEHTHI "ﬂpMHeVlelep Ja Het
INEKTPUYECKUX Liernen n nx Moaenu Ha
3N1eKTpuYeckme Lenm
NMOCTOSHHOM Y MEePEMEHHOM TOKe "
NOCTOSIHHOI O TOKa
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Bnapetb MeTOLaMu Y3/710BbIX HaI'IpFI)KeHI/II7I
KOHTYPHbIX TOKOB, 3KBMBaJIEHTHOIO reHepaTopa,

Bonpockl nTorosoro
TecTupoBaHus,
COCTaBJIEHHbIE U3
KOHTPOJIbHbIX TECTOBbIX
BOMPOCOB,

cnocobamm onpeneneHnsa XxapakTepucTuk " Het JIE]
y NpUBELEHHbIX B
3N1eKTPUYECKNX Lienen, comepKallmx
. MeTOANYeCKNX
HeNMHENHbIE 3/1IEMEHTbI
yKa3aHuax K
npakTuKosiiabopaTopHbI
M paboTam
Bonpockl ntorosoro
TecTupoBaHus,
YMeTb Npon3BOANTL PacyeT pexxumoB paboTsl COCTaBJIEHHbIE U3
JINHENHBIX 3NEKTPUYECKUX Liernei NoCTOAHHOMO N | KOHTPOSIbHBIX TECTOBbIX
04HO(ha3HOr0 CMHYCOMAANIbHOrO TOKa, BOMPOCOB, Het Ia
Npou3BOANTb PacyeT PeXXnMoB paboTsl npvBeLEHHbIX B
3NEeKTPUYECKNX Lienen C HeMHEeNHbIMN MeTOANYECKNX
3N1emMeHTaMm yKa3aHuax K
npakTuKoiabopaTopHbI
M paboTam
Bornpockl nTorosoro
TeCcTUpoBaHMUs,
COCTaBJ/IEHHbIE U3
3HaTb 3akoH OMa, 3aKoHbl Kupxroda , OCHOBHbIE
KOHTPOJIbHbIX TECTOBbIX
nosynpoBOLHUKOBbLIE NPMBOPbLI, UCMOJIb3YEMbIE B BOMDOCOB
NMOCTPOEHNMN 3NEKTPOHHBIX YCTPONCTB, 3/1IEMEHTHI o Mge,ﬂ,éF;HbIX 8 Het Ja
INEKTPUYHECKUX Lienen n nX MoAenu Ha P
MEeTOANYECKNX
NMOCTOSHHOM U MEePEMEHHOM TOKe
yKa3aHusx K
npakTuKonabopaTopHbI
M paboTam
Bonpockl nTorosoro
TecTupoBaHus
OMNK-4.2 Ucnonb3yeT '
MeTOAb pacieTa y YMeTb COCTaBNATb U pellaTb YypaBHEHNA COCTaBJIEHHbIE U3
e exo,uablx 3N1EeKTPUYECKNX N MarHWTHbIX Lenen B KOHTPOJIbHbIX TECTOBbIX
P YCTaHOBMBLUMXCS U NEPEXOAHBIX peXxmumax npu BOMPOCOB,
npoLeccoB B A HeTt Ha
5N1EKTPMUECKUX LIENsiX NATaHUN OT UCTOYHNKOB MOCTOSHHOIO 1 NPUBELEHHbIX B
HOCTOSHHOMO U nepemMeHHOro Toka, MCX0As U3 OCHOBHbIX MeTOANYeCKNX
3aKOHOB 1 TEOPEM 31eKTPOTEXHUKN yKa3zaHunsx K
nepeMeHHOro Toka.
npakTuKosiabopaTopHbI
M paboTam
BnapeTb HaBbikaMn B KOJINYECTBEHHOM
M Bonpockl nTorosoro
OLLeHVBaHNV N3MEHEHWI 31EKTPOMarHUTHbIX
nepeMeHHbIX, NPOrHO3MpPOBaHUN TECTVIpOBaHNA,
’ . COCTaBJIEHHblE 13
(DYHKLMOHUPOBAHUS 3IEKTPUYECKOW Lienn nuim
y KOHTPOJIbHbIX TECTOBbIX
3/1eKTPOTEXHNYECKOr0 YCTPONCTBA NP
BOMPOCOB,
N3MEHEHNUN 3TUX NEPEMEHHbIX, @ TaKXe . Het Jda
y . NpUBELEHHbIX B
YyNPaBAALLMX 1 BO3MYLLAIOLWNX BO3LENCTBUN; B
o METOANYECKNX
thopmMynimpoBaHuu TpeboBaHU K aHann3y Ka3aHIAX K
NPOCTENLINX 3TIEKTPOMArHUTHbIX YCTPONCTB, y
npakTuKosiabopaTopHbI
BNafeHNsa MeTOAaMMN ONpeaeneHuns ux
M paboTam
XapaKTepucTuk
Bornpockl nTorosoro
TeCcTUpoBaHus,
COCTaBJ/IEHHbIE U3
KOHTPOJIbHbIX TECTOBbIX
3HaTb METOAbl pacyeTa NepexofHbiX NMPOLECCOB | BOMPOCOB, Het Ia
B LLENsX NepeMeHHoro Toka NpVBELEHHbIX B
METOANYECKUNX
yKa3aHusx K
npakTMKoNnabopaTopHbI
M paboTam
YMeTb COCTaBNATh U pellaTb ypaBHEHUS OTYéThl MO
3N1EeKTPUYECKNX N MarHWTHbIX Lenen B NpakTUKoiabopaTopHbI
YCTaHOBMBLUMXCS U NEPEXOAHBIX pexxmumax npu M paboTam pa3gena la Het
NATaHUN OT UCTOYHNKOB MOCTOSAHHOIO 1 "JInHelHble

nepeMeHHoro Toka, ncxoad N3 0OCHOBHbIX
3aKOHOB N TEOPEM INIEKTPOTEXHNKN

3JIeKTpuYeckKne Lenm
MOCTOSAHHOIO TOKa"
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BnapeTb HaBblkaMn B KOJIMYECTBEHHOM
OLIEHUBAHNN U3MEHEHWNI 371eKTPOMarHUTHbIX
nepeMeHHbIX, MPOrHO3MPOBaHNM
(DYHKLIMOHNPOBAHUSA 3/1EKTPUYECKON Lienun nnm
3/1eKTPOTEXHNYECKOro YyCTPOMCTBa Mpw
N3MEHEHMNUN 3TUX NEPEMEHHbIX, a TaKxe
yNpaBAsAoLLMX N BO3MYLLAIOLWMNX BO3LENCTBUN; B
thopMynmpoBaHnn TpeboBaHUi K aHann3y
NPOCTENLUNX 3IEKTPOMArHUTHBIX YCTPONCTB,
BJIAfEHNA MeToLaMu OonpepeneHns nx
XapaKkTepucTuk

OTYéTHI NO
npakTuKosiiabopaTopHbI
M paboTam pasgena
"JInHenHbIe
3NIeKTpuYeckKne Lenm
MOCTOAHHOr O TOKa"

Oa

HeTt

3HaTb MeTOoAbl pacyeTa nepexoaHblX npoueccos
B Llenax nepeMeHHOro Toka

OTYéThI NO
npakTuKonabopaTopHbI
M paboTam pa3gena
"JInHeNHbIe
3N1EeKTpUYECKMe Lenm
MOCTOSAHHOI O TOKa"

Da

HeTt

OMK-4.3 MNpumeHseT
3HaHWA Teopun
3/1EKTPOMArHUTHOr o
rnons 1 uenemn c
pacnpefeneHHbIMU
napamMeTpamu.

BnapeTb NpreMaMu pacyeTa nepexoaHblx
MPOLLeCCOB B LIENsX C pacnpeneneHHbIMI
napameTpamu

OT4Y€ETHI NO
npakTUKonabopaTopHbl
M paboTam pasgena
"JINHeNHbIe
3N1eKTpUYecKme Lenm
MOCTOAHHOIO TOKa"

Oa

HeTt

YMeTb BblYNCATh BXOLHOE CONPOTUBIIEHNE
OJINHHOW NINHUN

OT4Y€THI NO
npakTUKonabopaTopHbI
M paboTam pasnena
"JINHeNHbIe
3N1eKTpUYecKme Lenu
MOCTOSAHHOIO TOKa"

Oa

HeTt

3HaTb CNocobbl NpefCTaBEHNS LieNen ¢
pacnpeneneHHbIMN NapaMeTpamMin B
CTaUVOHaPHbIX PeXXMMax

OTYéTHI NO
npakTUKonabopaTopHsI
M paboTam pa3gena
"JInHenHbIe
3N1EKTPUYECKME Lienn
MOCTOSAHHOI 0 TOKa"

Oa

HeT

Bonpockl nTorosoro
TeCcTUpoBaHus,
COCTaBJfIEHHbIE 13
KOHTPOJIbHbIX TECTOBbIX
BOMPOCOB,
NpUBeAEHHbLIX B
METOANYECKMX
yKa3aHUsx K
npakTMKoNnabopaTopHbI
M paboTam

HeTt

Ha

BnapeTtb NpvemMamu pacyeTa NepexonHblx
MPOLLeCCOB B LIEMsiX C pacnpeneneHHbIMI
napameTpamu

Bonpockl nTorosoro
TecTupoBaHus,
COCTaBJIEHHbIE U3
KOHTPOJIbHbIX TECTOBbIX
BOMPOCOB,
npvBeLEHHbIX B
MEeTOANYECKNX
yKa3zaHusx K
npakTUKonabopaTopHbI
M paboTam

HeTt

Ha

YMeTb BblYNCIATb BXOAHOE COMPOTUBEHUE
OJINHHOW NINHUN

Bornpockl UTOroBoro
TecTupoBaHus,
COCTaBJIEHHbIE 13
KOHTPOJIbHbIX TECTOBbIX
BOMPOCOB,
npvBeLEHHbIX B
MeTONYeCKnX
yKa3aHUsIX K
NPaKTMKoabopaTopHbI
M paboTam

HeT

Ha

Teopus HENMHEWHbBIX dNEKTPUUYECKUX Lenen
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OMNK-4.1 Ncnonb3yeT
MeTO/bl aHasM3a un

3HaTb 3aK0oH OMa, 3aKOHbI Kupxroa , OCHOBHble

Bonpockl nTorosoro
TecTupoBaHus,
COCTaBJIEHHbIE U3
KOHTPOJIbHbIX TECTOBbIX

MOJennpoBaHns noslynpoBOAHMKOBbIE NPUBOPBI, NCMOb3yeMble B BOMPOCOB
JINHENHbIX 1 NMOCTPOEHUN 3NEKTPOHHBIX YCTPOWCTB, 3/1EMEHTHI n VIBe,EI,éH’HbIX 8 Het Ja
HeNMHENHbIX Lenen 3NEKTPUYECKUX Lienen U NX MoOA4eNn Ha P
MeTOANYeCKNX
NMOCTOSAHHOI O ” NMOCTOSIHHOM Y NepeMeHHOM TOoKe
nepemMeHHoro Toka yKasauax K
' npakTUKonabopaTopHsbl
M paboTam
Bonpockl nTorosoro
TeCcTUpoBaHus,
. COCTaBJIEHHbIE U3
BnapeTb MeTOL4aMM Y3/10BbIX HAMPSAXXEHWI
KOHTPOJIbHbIX TECTOBbIX
KOHTYPHbIX TOKOB, 3KBIBA/IEHTHOrO reHepaTopa, |, o - o
cnocobamu onpeneneHnsa XxapakTepucTuk POCOB, HeTt Ha
. npvBeLEHHbIX B
3NeKTPUYECKUX Lienen, cogepxaLmnx
. MeTOLNYECKNX
HeNIMHENHbIE 31eMEeHThI
yKa3aHusax K
npakTuKoiabopaTopHbI
M paboTam
Bonpockl nTorosoro
TeCcTUpoBaHMUs,
YMeTb Npon3BoANTb pacyeT peXxrMoB paboThbl COCTaBJIEHHbIE 13
JINHENHBIX 3N1EeKTPUYECKUX Lienen NoCTOAHHOMO U | KOHTPOJIbHbIX TECTOBbIX
04HO(A3HOro CUHYCOMAanbHOro TOKa, BOMPOCOB, Het Ia
NpoV3BOANTL PacyeT PeXxuMoB paboTbl NpVBELEHHBIX B
3N1EKTPUYECKNX LieMNel C HEMHENRHbIMN MeTOoLNYeCKNX
31eMeHTaMu yKa3aHUsax K
npakTuKonabopaTopHbI
M paboTam
OT4€THI NO
3HaTb 3akoH OMa, 3aKoHbl Kupxrodga , OCHOBHble
npakTUKoNabopaTopHbI
nosynpoBOLHUKOBbLIE NPMBOPbLI, UCMOJIb3YEMbIE B
o M paboTam pasgena
NMOCTPOEHUMN 3JIEKTPOHHbIX YCTPOWUCTB, 3JIeMEHTbI |, . Ja Het
. HennHenHble
SNEKTPUYECKUX Lienen n nX MoA4enu Ha
3N1eKTpUYecKme Lenu
NMOCTOSIHHOM Y NEepPeMEHHOM TOKe u
NOCTOSIHHOIO TOKa
. OT4Y€THI NO
Bnapetb MeTOL4aMU Y3/10BbIX HAaNPSXXeHWN
npakTuKosiabopaTopHbI
KOHTYPHbIX TOKOB, 3KBUBAJIEHTHOr0 reHepaTopa,
cnocobamu onpefeneHuns XxapakTepucTrk M paboTam pasaena Ha Het
_ "HennHenHble
INEKTPUYECKUX Lienen, cofepxaLymnx
_ 3N1eKTpuYeckme Lenu
HeJIMHENHbIE 31eMEHThI ;
NMOCTOSIHHOI O TOKa
YMeTb Npoun3BOANTL PacyeT pexxumoB paboTsl OT4éTbl MO
JINHENHBIX 3NEKTPUYECKUX Lienei NoCTOAHHOMO 1 | NpakTukonabopaTopHbI
04HO(a3HOr0 CUHYCOMAANLHOMO TOKa, M paboTam pasgena fla Het
NpOV3BOANTb PAaCyeT PeXXnmMoB paboTsl "HennHenHble
3NEeKTPUYECKNX Lienen C HeMHEeNHbIMN 3N1eKTpUYecKme Lenm
3/IeMeHTaMun NOCTOSHHOI O TOKa"
OMNK-4.2 Ncnonb3yeT .
MeTobl pacyeTa ’ OTHETbI N0
e EXO,EI,EII:IX NpaKkTuKoiabopaTopHbI
P 3HaTb METOAbl pacyeTa NepexofHbix npoueccoB | M paboTam pasgena
npoLeccos B " . [a Het
B LlensiX NepeMeHHOro Toka HenuHenHble
3NIEKTPUYECKMX LIensX
HOCTOSHHOMO U 3N1eKTpUYecKme Lenu
MOCTOSAHHOI O TOKa"
nepemMeHHoro ToKa.
BnapeTb HaBblKaMn B KOIMYECTBEHHOM
OLEHVNBAHUN N3MEHEHU 3NEKTPOMArHUTHbIX
nepeMeHHbIX, MPOrHO3MPOBaHUN .
. OT4éTbl MO
(PYHKLMOHNPOBAHNS 3NEKTPUYECKON Lienu nan
y npakTuKonabopaTopHbI
3N1EeKTPOTEXHNYECKOro YCTPONCTBa npu
M paboTam pasnena
N3MEHEHUMN 3TUX NePeMEHHbIX, a Takxe Ja Het

yNpaBnsioLLyX 1 BO3MYLLAIOLWNX BO3LENCTBUN; B
(hopMynunpoBaHuM TpeboBaHMA K aHann3y
NPOCTENLLNX 31eKTPOMArHATHBIX YCTPOCTB,
BflafieH1sl MeTojaMun OnpeaeseHns nx
XapaKTepPUCTUK

"HennHenHble
3N1eKTpUYECcKme Lenm
MOCTOSIHHOI O TOKa"
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YMeTb COCTaBNATb N pellaTb ypaBHeHUS OTY€THI NO
3N1eKTPUYECKNX N MarHWTHbIX Lenen B npakTuKosiabopaTopHbI
YCTaHOBUBLUNXCS U NEPEXOSHbIX Pexxumax npu M paboTam pa3gena fa Het
NMUTaHWUN OT UCTOYHMKOB MOCTOSHHOI O U "HenunHenHble
rnepeMeHHoro Toka, UCXo4s U3 OCHOBHbIX 3N1eKTpUuYeckme Lenu
3aKOHOB 1 TEOpPEM 3/1EKTPOTEXHUKN MOCTOAAHHOr O TOKa"
Bonpocsl nTorosoro
TeCcTUpoBaHMus,
COCTaBJIEHHblE U3
KOHTPOJIbHbIX TECTOBbIX
3HaTb MeTOAbl pacyeTa nepexoHbIX NpoLeccos | Bonpocos, Het Ia
B LlensX NepemMeHHOro Toka npvBeLEHHbIX B
MeTOANYeCKNX
yKa3aHUsx K
npakTuKoiabopaTopHbI
M paboTam
Bnapetb HaBblKaMu B KOJIMYECTBEHHOM
N Bonpockl nTorosoro
OLEHVBaHUN NU3MEHEHWU 31eKTPOMarHUTHbIX
TeCcTUpoBaHus,
nepeMeHHbIX, NPOrHO3MpPOBaHUN
. COCTaBJ/IEHHbIE U3
(PYHKLMOHUPOBAHUS INEKTPUYECKON LLenu nam
y KOHTPOJIbHbIX TECTOBbIX
3N1eKTPOTEXHNYECKOr 0 YCTPONCTBA Npu BOMDOCOB
N3MEHEHMMN 3TUX NEPEMEHHbIX, @ TaKXe Pocos, HeTt Jda
- . npvBelEHHbIX B
YNPaBASOLWNX 1 BO3MYLLAIOWMX BO3AEACTBUN; B
o MeTOoLNYeCKNX
thopmMynmpoBaHumn TpeboBaHUA K aHann3y Ka33HIAX K
NMPOCTENLINX 3NEKTPOMArHUTHbIX YCTPOWCTB, y
npakTnkonabopaTopHbl
BNaJeHns MeTodaMu onpefeneHns nx
M paboTam
XapakTepucTuk
Bornpockl nTorosoro
TeCcTUpoBaHus,
YMeTb COCTaBNATb U pellaTb YpaBHEHMUS COCTaBJIEHHbIE U3
3NEKTPUYECKUX N MarHUTHbIX Lienen B KOHTPOJIbHbIX TECTOBbIX
YCTaHOBUBLUNXCS W NEPEXOLHbIX Pexxumax npu BOMPOCOB, Het Ia
NMUTAaHWUN OT UCTOYHMKOB MOCTOSAHHOI O U NPVBELEHHBIX B
nepeMeHHoro Toka, MCXo4s U3 OCHOBHbIX MeTOoLNYeCKNX
3aKOHOB U TEOPEM 3NEKTPOTEXHUKN yKa3aHusax K
npakTnkonabopaTopHsbl
M paboTam
Bonpockl nTorosoro
TeCcTUpoBaHus,
OMNK-4.3 MNpumeHseT COCTaBJIEHHbIE U3
3HaHuA Teopumn . KOHTPOJIbHbIX TECTOBbIX
STEKT OMaI’pHVITHOI'O 3HaTb cnocobbl NpefcTaBAeHNA Lienen C BOI'IpECOB
P . pacnpeneneHHbIMU NapamMmeTpamu B ! Het Ja
noJsia v uenem c npvBeLEHHbIX B
CTaLNOHapHbIX pexmnmax
pacnpeneneHHbIMM MeTOANYeCKNX
napameTpamu. yKa3aHuax K
npakTuKosiiabopaTopHbI
M paboTam
Bonpockl nTorosoro
TecTUpoBaHus,
COCTaBJIEHHbIE U3
KOHTPOJIbHbIX TECTOBbIX
BnapeTb npvemMamun pacyeTa nepexofHbix Bon gcos
NMPOoLLEeCcCoB B Lenax C pacnpeneneHHbIMn P . HeT Ha
npvBeLEHHbIX B
napaMeTpamu
MeTOLNYeCKNX
yKa3aHusax K
npakTuKosiiabopaTopHbI
M paboTam
Bornpockl nTorosoro
TeCcTUpoBaHus,
COCTaBJ/IEHHbIE U3
KOHTPOJIbHbIX TECTOBbIX
YMeTb BblYUCNATb BXOLHOE CONPOTUBNEHNE BOMPOCOB, Het Ia
OJVNHHOW NINHUN npvBeLEHHLIX B
MeTOoLNYeCKNX
yKa3aHusx K
npakTnkonabopaTopHbl
M paboTam
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OTYéTHI NO

. npakTuKosiabopaTopHbI
3HaTb cnocobbl NpeacTaBfeHUs Lenen ¢
acnpepeseHHbIMN napameTpaMu B M paboTam paspena Ja Het
P "HennHenHble
CTaUMOHaPHbIX peXxmmax
3NIeKTPUYEcKne Lenm
MOCTOSAHHOI O TOKA"
OTYéTHI NO
npakTuKoiiabopaTopHbI
Bnapetb npueMamm pacyeTa nepexomHbix
NPOLLECCOB B LLENAX C pacnpenenieHHbIMK M paboTam pasaena Oa HeTt
"HenunHenHble
napaMeTpamm
3/IeKTpuYeckKne Lenm
MOCTOAHHOI O TOKa"
OT4YéTHI NO
npakTnkonabopaTopHbl
YMeTb BblYNCAATb BXOLHOE COMPOTUBNEHNE M paboTam pasgena la HeT

OJVNHHOW INHUN

"HennHenHble
3NIeKTpuYeckKne Lenm
MOCTOSAHHOr O TOKa"
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Tunoesie 3adaHusi 0151 NPOMeXXymoyHol ammecmauuu rno ucyunsuHe
51.0.03.04 «Teopemu4yeckue OCHO8bI 3/1IEKMPOMEXHUKU»
(wughp u HaumeHosaHuUe OUCYUMNIIUHbI)

9ns HanpaeneHusi nodzomoeku 13.03.02 «nekmpoaHep2emuka U 37€KmpomexHuKa
(Wwughp u HaumeHosaHue HanpasaeHuUsi N0020MOosKU, CreyuanbHOCmU)

2026 rof NPUEMA
(200 npuema Ha obpazosameribHyHO nNpozpammy)

Konumponupyemas (bie) komnemeruyus(u):
OIlMK-4 CriocobeH ucnons3o08amb MemMoOb! aHanu3a U Mooesupo8aHUs 3/1eKmMpUYeCcKUX uenet U 31eKmpuY4ecKux
MauwuH

(wugbp u HaumeHogaHuUe KomrnemeHyuu(t))

Cneuyudghukayus mecmoebix 3adaHull

Yucno 3agaHumn
3aKpbITble OTKpbITble KOMOWHMpPOBaHHbIEe
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Pasgen 1. Teopus
HeNMMHEWHbIX 3JIeKTPUYECKNX
uenen
Tema 1. AnekTpuyeckue Lenu
oAaHogasHoro 2 1 1 1 1 1 1 1 1 10
CMHyCOMAanbHOro Toka
Tema 2. Llenu co B3aumHomn
L 2 1 1 1 1 1 1 1 1 10
WHOYKTUBHOCTbBIO
Tema 3. NMaccuBHbIe
2 1 1 1 1 1 1 1 1 10
YEeTbIPEXMONIOCHUKN
Tema 4. TpexdasHble
pexd 2 1 1 1 1| 1] 1 1 1 10
SNEKTPUYECKNE Lienn
Tema 5. JlnHelHble
SNEKTPUYECKNE Lienu npu 2 1 1 1 1 1 1 1 1 10
HeCHHyconaanbHbIX
nepruoanyecknx Tokax
Tema 6. NepexogHble
npouecchbl B IMHENHbIX 2 1 1 1 1 1 1 1 1 10
ANEKTPUYECKNX Liensix
Pasgen 2. Teopus NMHENHbIX
ANIeKTPUYECKUX Lienen
Tema 7. PacyeT CrnoXHbIX
ANEKTPUYECKMX Lienen 2 1 1 1 1 1 1 1 1 10
NMOCTOSIHHOrO TOKa
Tema 8. JlnHelHble
ANeKTpUYECKme Lenu 2 1 1 1 1 1 1 1 1 10
NMOCTOSIHHOIO TOKa

KonuyectBo 3agaHui B KOMNEKTe OLLeHOUYHbIX MaTepuanoB

Kon KonuyecTtBO
HanmeHoBaHue koMneTeHUUH o
KOMMNeTeHLUn 3agaHumn
OrnkK-4 CnocobeH ncnonb3oBatb METOAbLI aHANU3a U MOENVMPOBaHWS 80
ANEKTPUYECKMX LiENen U SNEeKTPUYECKUX MaLLUMH

CLI,eHapVIVI BbINONMHEHUA OUAarHOCTUYECKUX 3a4aHUN

Tun 3agaHus | MocnegoBaTenbLHOCTL 4eNCTBUIA NPU BbINONHEHWUN 3a4aHusA




3agaHuve 3akpbITOro TMna ¢
O[HO3HAYHbIM BbIGOPOM
BapuaHTa oTBeTa

1. BHumaTenHo npoYnTaTh TEKCT 3agaHuA.
2. Bbl6paTb €OWHCTBEHHbIN BapWaHT oTBETa U3 NpeaSIOXEeHHbIX.

3agaHuve 3akpbIToro Tuna ¢
MHOrO3Ha4HbIM BbiGOpoM
BapnaHTOB OTBETa

1. BHumaTenHo npoYnTaTh TEKCT 3agaHuA.
2. Bbl6paTb HECKOJ1IbKO BapuUaHTOB OTBETA U3 NpeasIoXeHHbIX.

3apaHve 3aKpbITOro TmMna Ha
yCTaHoOBJ1€EHNEe COOTBETCTBUA

1. BHMMaTenbHO NpounTaTh TEKCT 3a4aHUs U MOHATb, YTO

B KayeCTBe OTBETA OXMAATCA Napbl 3IEMEHTOB.

2. BHnmaTenbHo npounTath 06a cnucka: cnmcok 1 - BONpockl, yTBEPXAEHUS,
akTbl, MOHATUSI U T.A.; CIUCOK 2 - YTBEPXKAEHWS, CBOMCTBA OOHLEKTOB U T.A.
3. ConocTtaBuTtb anemeHTbl cnvcka 1 ¢ anemeHTamu cnucka 2, chopmmpoBaTb
napbl 311eMeHTOB.

4. 3anucatb BykBbl BapuaHTOB oTBeTa (Hanpumep, ABBIN)

3agaHuve 3akpbITOro Tvna Ha
yCTaHoBreHve
nocriegoBaTernibHOCTU

1. BHMmaTensHo npoYnTaTh TEKCT 3agaHnA U NOHATb, YTO B Ka4eCTBe OTBeTa
OXWAaeTcs NocnefoBaTenbHOCTb 3M1EMEHTOB.

2. BHMmaTenbHo npoyntaTh NPeanoXeHHbIe BapnaHTbl OTBETA.

3. MNocTpounTb BEPHYHO NOCNea0BaTENbHOCTL M3 NPEASIOKEHHbIX 3NIEMEHTOB.
4. 3anucaTb GyKkBbl BapUaHTOB OTBETA B HY>KHOW NocreaoBaTensHocTy 6e3
npobenos 1 3HaKoB npenuHaHusa (Hanpumvep, BBA)

3apaHne OTKpbLITOro Tuna Ha
[OMNOsSHeHve

1. BHMMaTenbHO npoynTaTb TEKCT 3a4aHnUs M MOHATb, YTO B KAYECTBe OTBETA
oXugaeTcsa HegocTaroLee AOMONHEHne.

. OnpegennTb Kakon MHpopMaLummn He XxBaTaer.

. BHeceHwue nponyLleHHoro crnoea.

. 3anucatb B OTBET TONbKO AOMOMHEHME.

3agaHuve OTKpLITOro Tuna ¢
pa3BepHyTbIM OTBETOM

. BHMMaTenbHO npounTaTh TEKCT 3a4aHns U NMOHATL CYTb BOMpOCa.
. MpogymaTtb Norvky 1 NONHOTY OTBETA.

. 3anucaTtb OTBET, UCMOSb3Ys YETKME KOMMNaKTHblE (POPMYMMPOBKN.
. B cnyyae pacyeTtHol 3agaym 3anncatb pelleHne n oTeeT.

3agaHne KOMOMHUPOBAHHOTO
TUMNA: NPaKTHKO-
OpUEHTMPOBaHHbIE 3aaHUs

. BHumatenbHo npoynTaTth TEKCT 3afaHus.
. BeimonHuTe yka3aHHble B 3agaHns AencTeust

N=aBhON=PRON

3agaHve KOMOMHNPOBAHHOTO
TMna ¢ BbiIbopom 0gHOro
oTBeTa n 060CHOBaHUEM
BblOOpa oTBETA

1. BHMMaTenNbHO NpoYnTaTh TEKCT 3a4aHUS U MOHSATb, YTO B KAYECTBE OTBETA
OXWOaeTCcs TONbKO OAVH U3 NpeasiokeHHbIX BapUaHTOB.

2. BHMmaTenbHo npountaTb NPeanoXeHHble BapnaHTbl OTBETA.

3. BblbpaTtb 0anH OTBET, Hanbonee BEPHbIN.

4. 3anucaTb Tonbko BykBYy BbIGpaHHOro BapvaHTa OTBeTa.

5. 3anucaTtb aprymeHTbl, 060CHOBbIBalOLLME BbIOOP OTBETA

3agaHne KOMOMHUPOBAHHOTO
TUMNa ¢ BbIBOPOM HECKOMNbKUX
OTBETOB N 060CHOBAHNEM
BbIGOPOB OTBETOB

1. BHumaTenbHo npounTaTth TEKCT 3a4aHus U NOHATL, YTO B KAYECTBE OTBETA
OXWOAETCH HECKONBKO 13 NPEeaSIOKEHHbIX BAPUAHTOB.

2. BHMMaTenbHo npounTaTth NPeasioXkeHHble BapuaHTbl OTBETA.

3. BblbpaTtb HECKOMNBbKO BEPHbLIX BAPMAHTOB OTBETOB.

4. 3anucaTb nocrnegoBaTensHO OyKBbl BbIOpaHHbIX BapuaHToB 6e3 npobenos u
3HaKoB npenvHaHua (Hanpumep, ABB).

5. 3anucaTtb aprymeHTbl, 060CHOBbIBatOLLME BbIGOP KaXXAoro M3 OTBETOB

Cuctema oLeHUBaHUA 3agaHnmn

YKa3aHusi N0 oLeHUBaHUIO

Pe3ynbTaT oueHMBaHusA (6annbl, Nony4YeHHbIe 3a
BbINONHeHWe 3aAaHus /| XxapaKkTepucTyka
NpaBUNbLHOCTU OTBETA)

3agaHue 3aKpbITOro Tmna ¢ 0 AHO3Ha4YHbIM Bbl60p0M
BapunaHTa OTBE€Ta CHUTAETCA BEePHbIM, €CIT NpaBUIibHO
onpegeneH BapuaHT oTBeTa

3a npaBwubHbIA BapuaHT oTBeTa Hauncnaetcs 1
6ann

3agaHue 3aKpbITOro Tmna ¢ MHOro3Ha4YHbIM Bbl60pOM
BapMaHTOB OTBE€Ta CYNUTAETCA BE€PHbIM, €CIT NpaBUiibHO
onpegeneHbl BCe BapuUaHTbl OTBETA

3a npaBurbHbIV BapnaHT oTBeTa Hauncnsertcs 1
6ann

3agaHue 3aKpbITOro TMna Ha yctaHoBJieHne COOTBETCTBUA
CHUTaEeTCA BEPHbIM, eClni NnpaBuiibHO YCTaHOBIIEHbI BCE
COOTBETCTBUA (I'IOSVILI,VIVI 13 ogHoro crtonbua BEpHO
conocTtaBJieHbl C NO3NUNAMN ,D,pyFOFO)

Konunyecteo 6annos onpegendeTcda Ymcnom nap anda
cornocTaBrneHus. 3a kaxgoe npaBuIbHO
YCTaHOBJ1€HHOE COOTBETCTBME HAYUCTIAETCA 1 6ann.

3agaHue 3aKpbITOro TmMna Ha yctaHoBlneHune
nocnenoBaTesibHOCTU CHUTAETCA BEepHbIM, eCnn
npaBuUIbHO yYKa3aHa BCA nocnenoBatesibHOCTb Ll,l/l(bp

MakcumanbsHbI 6ann onpenenaeTcd Koim4eCTtsoM
3NEMEHTOB B nocregoBaTenbHoCcTH. B cny4yae
OLWNOKM B OQHOM MECTE - CHIKEHME Ha oauH Gann.
3a kaxpgoe npaBuIibHO YKa3daHHOE MECTO 3JfieMeHTa
B NocriegoBaTenbHOCTM Haumcnsietca 1 6ann.

3agaHue oTKpbLITOro TUna Ha oMnonHeHve, rae
npenocTaBnaeTcs NpearoXeHe unm cparMeHT TeKCcTa, B
KOTOPOM MPONYLLEHO OAHO UMW HECKOMBbKO CHOB UMK
¢pas. 3agaya cocTonT B TOM, YTOObI 3aNONHUTL

2 6anna 3ac4nTbIBaEeTCsl, ECAN CTYAEHT BnUcan
NpaBUSbHbIA OTBET B COOTBETCTBUM C KITOYOM.
1 6ann MoXeT ObITb 3acUnTaH 3a GNN3KUIA K
npaBuUbHOMY OTBET, ECMM OH EMOHCTPUpPYET
YyacTMYHOE NMOoHMMaHWe.




nponycku, BOCCTaHOBMB TeéM CaMbiM WCXOAHbIN CMbICI
npeanoXxXeHud.

3apaHue OTKPbITOro Tmna c pas3BepHyTblM OTBETOM
CYHUTaEeTCA BEepPHbIM, eClih OTBET coBnagaeT C 3TalIOHHbIM
no coaep>xaHuio 1 nornHoTe

MakcumanbHbIn 6ann - 4. CTyaeHT MOXeT NonyyYnTb
4 Ganna 3a NorHbIA U NPaBUIbHbIA OTBET, NTOTMYHO
U3MNOXEHHbLIA N C KOPPEKTHOW TEPMUHONOIMEN, UNn
MeHbLLIE 3a HEMOMHbIE UMY HETOYHO
chopmynupoBaHHble oTeeThl. MonHoTta (1 6ann),
MpasunbHocTb (1 6ann), NornyHocTtb (1 6ann),
TepmuHonorus (1 6ann).

3agaHne KOMOUHMPOBAHHOIO TMMNa C BbIBOPOM OHOro
oTBeTa U o60CcHOBaHKeM BblIOOpa OTBETa cUMTaeTCs
BEPHbIM, ECNY NPaBUIIbHO yKkasaHa Luudpa 1 npyuBeaeHbl
KOpPEKTHbIE apryMeHTbI, UCrornb3yemble nNpu Bbibope
oTBeTa

3a npaBwurbHbIV BeIGOp oTBETA HauucnsieTcs 1 Gann.
3a kayecTBeHHOe obocHoBaHwue - elle 2-3 banna.
Kputepuu oueHnBaHMs 060CHOBaHNSA AOMMKHbI ObITb
YeTKO onpeaereHsl (Hanpumep, NOrM4yHoCTb,
nornHoTa, ncnonb3osBaHne akToB). HenpaBunbHbIN
BblGop oTBeTa - 0 6annos, Aaxe ecnv obocHoBaHMe
4YaCTMYHO BEPHOE.

3apaHvne KOMBUHMPOBAHHOIO TUNa ¢ BbIGOpOM
HeCKOINbKMX BapuaHToB oTBeTa 1 o6ocHoBaHMEM BbiGopa
OoTBEeTa CYNTAETCA BEPHbIM, ECIN MPaBUIbHO yKasaHa
undpa 1 NpmBeaeHbl KOPPEKTHLIE apryMeHThl,
ncnonb3yemble Npu Bbibope oTBETA

3a npaBurbHbIN BbIOOP O0TBETA Hauucnsetca 1 Gann.
3a kayecTBeHHOe obocHOBaHMe - eule 2-3 6anna.
Kputepuun oueHmBaHmna 060CHOBaHNA OOMKHbBI ObITb
YeTKO onpeaeneHbl (Hanpumep, NOrMYHOCTb,
norfHoTa, ncnonb3osaHne akToB). HenpaBunbHbIN
BbIOOp oTBeTa - 0 6anno., Aaxe ecrnv 060CHOBaHWE
YaCTUYHO BEPHOE.

TecToBbIe 3afaHUA C KIll0YaMn OTBETOB

Ypoee
Ne Hb
3ada CodeprkaHue 3adaHusi Omeem Tun CJI0XKH Ne
Ha 3adaHue 3adaHus Tembi
Husi ocmu
(6ann)
Or1K-4 CnocobeH nucnonb3oBaTe METOABI aHaNM3a U MOAENNPOBAHNS AMEKTPUHECKMX Liener 1 SNeKTPUYECKMX
MaLLWH
1. Bbi6epuTe NnpaBUNbLHLINA B)2A 3agaHve 1 1
OTBeT. YUYacTOK Lienun COAepXUT 3aKpbITOro
nctoyHk ACE=12Bc TMnac
BHYTPEHHNM COMPOTUBIIEHNEM I OOHO3HaYHbI
=1 Om un pesmctop R =5 0Om, M BblGOpOM
COeaVHEHHbIE
nocnepoBaTtenbHo. Kakon Tok
npoTekaeT B Lenn?
A)1TA
B)2A
C)3A
D)4 A
2. Bbi6epuTe npaBUNbHbLIN C) (N-1) ypaBHeHui 3apaHne 1 1
oTtBeT. [1ra pacyeTa TOKOB B 3aKpbITOro
CMOXHOW Lenu NOCTOSIHHOTO TMnac
Toka ¢ N yanamu n B BeTBsiMuK OOHO3HAYHbI
no MeToay Y3roBbIX M BbliGOpoMm
noTeHLManoB Heobxoaumo
COCTaBUTb U PELUNTb CUCTEMY
n3:
A) B ypaBHeHun
B) N ypaBHeHui
C) (N-1) ypaBHeHWI
D) (B - N + 1) ypaBHeHWI
3. BbiGepuTte Bce NpaBUNbHbIE A C, D 3apgaHuve 1 1
oTBeTbl. CnegytoLume 13 3aKpbITOro
nepeyncneHHbIX METOO0B TMnac
NPYMEHMMbI ANs pacdeTa MHOrO3Ha4H
TNIVHENHBIX ANEKTPUYECKMX Lienen bIM BbIGOpOM
NMOCTOSIHHOTO TOKa:
A) MeTog KOHTYPHbIX TOKOB
B) MeTog cMMMETPUYHBIX
COCTaBMALLNX
C) Metopg HanoxeHust
D) Metog aKkBMBaneHTHOro
reHepartopa
4. YcTaHoBuTe cooTBEeTCTBUE 3apaHue 3 1




Ypoee

Ne Hb
3ada CodepixkaHue 3adaHusi Omeem Tun CJIOXKH Ne
Ha 3adaHue 3adaHus Tembi
Husi ocmu
(6ann)
Mexay MeToaoM pacueTa 1. 2. 3. 3aKpbITOro
Lenn n ero oCHOBHOW upeen. b B A TMna Ha
yCTaHOBMEH
MeTtog Wpes ve
1. Metoza A) 3ameHa COOTBETCTBMU
y3M0BbIX YyacTu uenmu A
noteHuman | OTHOCUTENbHO
oB OBYX 3aXNMOB
2. Metop OKBUBANEHTHbI
KOHTYPHBbIX M UCTOYHMKOM
TOKOB HanpspKkeHust ¢
3. MeTtop nocrneposaTten
3KBMBANEHT | bHbIM
Horo CONpOTUBMEHN
reHepatopa | em.
B)
CocTaBneHune
ypaBHeHWI No
nepeomy
3aKOHYy
Kupxrodha ans
noTeHumanos
y3MoB.
C)
CocraBneHue
ypaBHeHWI No
BTOPOMY
3aKOHYy
Kupxrodha ans
He3aBUCUMbIX
KOHTYpOB, B
Ka>K4OM m3
KOTOpbIX
unpkynupyet
YCIOBHbIN
"KOHTYpHbIA"
TOK.
3anuwwuTe BbiIGpaHHbIe ByKBbI
NnoA COOTBETCTBYHOLLMMU
umdpamu:
1. 2. 3.

5. YcTtaHoBUTE NpaBuUNbHYLO B-A-B (CAB) 3apaHne 2 1
nocnepoBaTeribHOCTb 3aKpbITOro
OeWCTBUMN NpU pacyeTe Lienu TMNa Ha
MeTOAO0M HaroXeHUA: YyCTaHOBMEH
A) PaccuutaTb TOKM OT KaXaoro ne
WCTOYHVKA B OTAENBHOCTH, nocnegosaT
cuuTast ocTanbHble UCTOYHKKN €nbHOCTH
O[C 3aKopo4eHHbIMY, a
WCTOYHMKM TOKa —
pPa3oMKHYTbIMM.

B) Anrebpanyecku
CYMMMPOBATb HalNOEHHbIE
YaCTUYHbIE TOKU B KaXXKO0MN
BETBMU.
C) OnpegenuTb, CKOMbKO B
Lenu He3aBUCUMbIX NCTOYHUKOB.
6. [JononHuTte npeanoxeHue. OTHOLLIEHUNIO 3apaHue 2 1

CornacHo 3akoHy Oma gnsi

OTKPbITOro




Ypoee

COMPOTUBIIEHNEM.

B) Ero MOXHO 3aMeHUTb
9KBMBANEHTHbIM NCTOYHUKOM
TOKa C napannenbHoWn
NPOBOAMMOCTbIO.

C) Ero napametpbl (EakB, RakB)
3aBUCHT OT COMPOTUBIEHNS
HarpysKku.

D) Teopema 06 akTMBHOM
aByxnontocHuke (TeBeHeHa)
yrnpoLlaeT pacyeT Toka B OAHOMN
BblIOpaHHON BETBM.
O6ocHoBaHue:

TOMNbKO CBOWCTBaMu Camoro
[BYXMONMIOCHMKA U He
3aBUCAT OT Harpy3ku. D —
BEPHO, B 3TOM OCHOBHOE
NpYMEHEHVE TEOPEMBI.

Ne Hb
3ada CodepixkaHue 3adaHusi Omeem Tun CJIOXKH Ne
Ha 3adaHue 3adaHus Tembi
Hus1 ocmu
(6ann)
y4yacTka Lenu, cogepaiiero TMna Ha
3[C, Tok paBeH OONOSHEeHNe
NnageHnto HanpsKeHUs Ha
yyacTke (6e3 30C) n 34C
WCTOYHUKA, AENEeHHON Ha
COMPOTUBIIEHME y4acTKa.
7. PewwuTe 3agayy ¢ MpumepHbIN OTBET: 1. 3agaHve 4 1
pa3BepHyTbIM OoTBeTOM. [laHa Haxoaum HanpsikeHune OTKpbITOrO
uenb ¢ AByMS UCTOYHMKamu: E1 xonoctoro xoga Uxx TMna c
=20B,r1=20M; E2=10B,r2 | mexay Todkamu pasBepHyThHI
=1 Om. Pesncrtopbl: R1 =8 Om, nogknoyenuns R3. 2. M OTBETOM
R2 =4 Om, R3 =6 Om. Cxema Haxogum BxogHoe
coeguHeHus: E1-r1-R1 n E2-r2- conpoTtusneHne Rex
R2 coeauHeHbl napannensHo, MnaccuBHOIo
nx obwmi ysen coeguHeH ¢ R3, [OBYXMOSOCHMKA
BTOpOW BbiBOA R3 — 0o6Lasn OTHOCUTENBHO 3TUX TOYEK.
Touyka. Paccuntante Tok yepes 3. Tok 13 = Uxx/ (RBx +
pesuctop R3 meTtogom R3). JomxeH BbiTb
3KBMBANEHTHOrO reHepaTopa. npuBeaeH YNCIEHHbIN
pacyer.
8. PaccuuTtanTe n otBeTbTe. 3 Om (nocne 3apaHuve 3 1
OnpegenvTte aKkBMBANEHTHOE npeobpasoBaHusi KOMOUHMPOB
COMPOTUBIIEHME LIENV MEXaY TpeyronbHuKa B 3Be3ay u aHHoro Tuna:
Toykamu A n B, ecnn R1=6 Owm, pacyerta) NpPaKTUKO-
R2=12 Om, R3=4 Om OPUEHTMPOB
COeAVHEHbI TPEYrONbHUKOM. aHHoe
3agaHve
9. BbibGepuTe oguMH OoTBET U D) Anrebpandeckas cymma | 3agaHue 3 1
obocHynTe cBOM BbIGOp. B MOLLIHOCTEN BCex KOMOUHMPOB
Lenn NOCTOSIHHOrO ToKa BanaHc | 9reMeHTOB Lenu paBHa aHHoro TMna
MOLLIHOCTEN 03Ha4vaeT, YTo: HYIHO. C BbIGOpOM
A) Cymma mowyHocTen Ob6ocHoBaHue: 310 oHoro
WCTOYHMKOB paBHa CymMMe cneacTBue 3akoHa oTBeTa u
MOLLIHOCTEN NPUEMHUKOB. COXpPaHEeHns1 SHEPrnn. obocHoBaHu
B) MowHocTb Kaxkgoro MoLHOCTb NCTOYHMKOB em
WCTOYHMKA paBHa MOLLHOCTM (MoxeT ObITb
KaXxgoro npuemMHuka. oTpuUaTENbHOM, ecnu
C) MowwHocTb, Bbigensemas B WCTOYHMK paboTaeT B
pesucTopax, Bcerga pexmMe NMpueMHuka) u
NonoXuTernbHa. MOLLHOCTb MPUEMHUNKOB
D) Anrebpaunyeckas cymma (Bcerma nonoxurtensHas) B
MOLLIHOCTEN BCEX 3NIEMEHTOB CyMMe [atoT HOJb.
Lenun paBHa Hyrno.
O6ocHoBaHMeE:
10. Bbi6epunTe HECKONbLKO A, B, D. 3apgaHuve 3 1
OTBETOB U 06OCHYy1TEe CBOM O6ocHoeaHuve: A n B — aBe | KOMOGUHMPOB
Bbl6op. Criegyowme BO3MOXXHble 0OPMblI aHHoro TMna
YTBEPXXAEHWS BEPHbI ANA 3KBMBANEHTHOW 3aMeHbl C BbliGOpOM
aKTMBHOTO [BYXMOJIOCHMKA: (TeBeHeHa 1 HopTtoHa). C — | HecKomnbkux
A) Ero MoxHo 3ameHnTb HEeBEpHO, NapameTpbl OTBETOB U1
3KBMBAMNEHTHbIM UCTOYHUKOM 3KBMUBANEHTHOro obocHoBaHu
30C c nocnepoBaTenbHbIM reHepartopa onpeaensiTca | em




Ne

Ypoee
Hb

3ada CodepixkaHue 3adaHusi Omeem Tun CJIOXKH Ne
Ha 3adaHue 3adaHus Tembi
Husi ocmu
(6ann)
11. Bbi6epute npaBUNbHbLIN B) 3HaueHne nocTosiHHOIO 3apaHne 1 o2
oTBeT. [Je/iCTBYIOLLMM TOKa, KOTOPbIN BblAENseT B | 3aKpbITOro
(9 heKTUBHBIM) 3HAYEHMEM pesncTope Takoe xe TvMnac
CMHycomnaanbHoro Toka KONMYecTBO Tenna. OOHO3HAaYHbI
Ha3blBaeTCs: M BblGopom
A) Ero amnnuTygHoe 3HayeHue,
neneHHoe Ha 2.
B) 3HayeHne NoCcToOAHHOrO TOKa,
KOTOPbLIV BblAENSAET B pe3nctope
Takoe e KONM4yecTBo Tenna.
C) CpepnHee 3HayeHue 3a
nepvoa.
D) MakcvmanbHoe 3HadeHvne Ha
CUHycouge.
12. Bbi6epuTe npaBUnNbHLIN A) 5-e7(j30°) A 3apaHne 2 32
oTBeT. KomnnekcHas 3aKpbITOro
amnnuTyga Toka i(t) = 5sin(wt + TMnac
30°) A paBHa: OAHO3HAYHbI
A) 5-e7(j30°) A M BblGopom
B) (5/N2)-e*(j30°) A
C) 5-e/(-j60°) A
D) (5/12)-e"(-j60°) A
13. Bbi6epuTe Bce npaBUNbHbIE B, C 3agaHve 1 32
otBeThbl. Cnegytowime 3aKpbITOro
3NEeMeHTbI B Lienu TMnac
CMHyCOMAanbHOro Toka MHOrO3Ha4H
BbI3bIBAIOT CABUT ha3 Mexay bIM BbIGOPOM
HanpsPKEHWEM 1 TOKOM:
A) Peanctop (R)
B) Katywka nHgyktmeHocTy (L)
C) KongeHcartop (C)
D) NpoeanbHbIi NpoOBOAHMK
14. YcTtaHoBuTE cooTBeTCTBUE 3apgaHuve 2 32
MexAay 3f1ieMeHTOM Lenu u 1 2. 3. 3aKpbITOro
chazoBbLIM CABUTOM MeXAay B A B TMna Ha
HanpsKeHWeM Ha HEM M TOKOM yCTaHOBMEH
Yepes Hero. ve
COOTBETCTBY
OnemeHT Cosur 2|
1. Pesuctop A)
(R) Hanpsixenu
2. Katyuwika e
WHAOYKTUBHOCT | onepexaeT
n (L) TOK Ha 90°
3. B)
KoHgeHcaTtop HanpspkeHun
(© € 1 TOK
coBnagawT
no dpase
C)
HanpspkeHun
e oTcTaet
OT TOKa Ha
90°
3anuwwnTe BbibpaHHbIe OyKBbI
NnoJ COOTBETCTBYHOLLNMU
undpamu:
1. 2. 3.
15. YcTaHOBUTE NpPaBUNbHYIO A-B-B (ABC) 3agaHve 2 32




Ypoee

Ne Hb
3ada CodepixkaHue 3adaHusi Omeem Tun CJIOXKH Ne
Ha 3adaHue 3adaHus Tembi
Husi ocmu
(6ann)
nocnepoBaTeribHOCTb 3aKpbITOro
NOCTPOEeHUSA BEKTOPHOW TMNa Ha
Aunarpammbl Ans yCTaHOBMEH
nocnepoBartenbHon RLC- ne
uenu: nocneposaT
A) OTnoxuTb BEKTOp ToKa | €rbHOCTU
(onopHbIN).
B) OTnoxuTb BekTopa
HanpshkeHnn UR (coHanpasneH
c l), UL (onepexaet Ha 90°), UC
(oTcTaet Ha 90°).
C) Cnoxuntb BekTopa
HanpsPKEHWIN reoMeTPUYECKU
ONS HaxoXaeHWs BekTopa
obuero HanpsbkeHns U.

16. JononHuTte npegnoxeHue. npovsseaeHne 3apaHuve 1 32
[NonHas MowHOCTL S B Lenu OTKPLITOro
CUHycouaanbHOro Toka TMna Ha
BblUMCISIETCS KaK AonosnHeHne
OENCTBYIOLLEro 3HaYeHus
HanpsbkeHus U n gencreyioLlero
3HayeHus Toka |.

17. PewwnTe 3apavy c [MprMepHbIN OTBET: 3apaHuve 4 32
pa3BepHyTbIM OTBeTOM. B XL=31.4 Om, XC=31.8 OM, | OTKpbITOro
uenb cuHycomnpanbHoro Toka c U | Z = 30 Om (emMKOCTHOM Tmnac
=220B,f=50Ty xapaktep, T.k. XC>XL). pasBepHyThI
nocrnenoBaTenbHO BKItOYeHbl R 1=U/Z=7.33 A. P=I?"R=1612 M OTBETOM
=300m,L=0.1TH, C=100 BT, Q=13(XL-XC)=-21 BAp
Mk®. OnpegenuTte: NonHoe (emkocTtHas), S=UI=1613
conpoTuBnenne uenn Z, Tok |, BA.
akTmBHyo P, peaktusHyo Q n
MOMHYH S MOLLHOCTW.

MocTpoiiTe cxemy u onuwmnTe
XapakTep uenu (MHOYKTUBHBIN,
€MKOCTHOW, aKTUBHbIN).

18. Paccuutante n otBetbTe. insg | Y=0.1+j0.1 Cm (urm Y = 3apaHne 3 32
napannensHoro coeamHeHusa R (1/10) +j(1/10) Cwm) KOMOMHMpPOB
=100MmunCcXC=100m aHHOro TMna:

HanauTe obLLYH0O KOMMIEKCHYHO NpakTuKo-

npoBOAMMOCTb Y. OPWEHTMPOB
aHHoe
3agaHue

19. BbiGepuTe oguH OTBET U C) XL = XC 3apgaHve 2 32
ob6ocHynTe cBOW BbIGOPp. O6ocHoBaHue: Mpu KOMOUHMPOB
PesoHaHC HanpskeHuii B paBEeHCTBE MHAOYKTUBHOIO U | @aHHOro TMna
nocrnenoBaTenbHOM KOHTYpe €MKOCTHOro ¢ BbIbopoM
HacTynaeT npu yCroBUK: COMNPOTUBIIEHNI UX ofHoro
A) XL =R HanpsHkeHns oTeeTa u
B) XC =R KOMNeHcupyoT Apyr apyra | obocHoBaHu
C) XL =XC (paBHbI NO BENWYMHE U em
D) Z=R +j(XL + XC) NPOTUBOMOJIOXHbI MO
O6ocHoBaHue: dase). MNonHoe

COMNpPOTUBIEHME Lienu
CTaHOBUTCS YUCTO
aKTMBHbIM M MUHUMArbHbBIM
(Z=R), uto U siBNsIeTCA
YCIOBUEM pe30HaHca
HanpsKeHUN.

20. BbiGepuTe HECKONbLKO A, B, C, D. 3apaHue 3 32
OTBETOB U 0GOCHYy1TEe CBOM O6ocHoBaHue: A — KOMOMHMpPOB
Bbl6op. CreaytoLiye 13 OCHOBHas naesd metoga. B | aHHoro tvna
YTBEPXAEHUI CripaBeanvBbl AN | — UCNOfMb3yemMble c BbIbopoM
CYMBOSMYECKOTO BenuuuHel. C — 6narogaps | HECKONMbKUX
(KOMMNNeKcHOro) MeToda pacyeta | 3ToMy ynpoLialTcs OTBETOB 1
uenen CMHycouaanbHOro Toka: pacyetbl. D — BaxHoe 060CHOBaHM




Ne
3ada
Hust

CodepixkaHue 3adaHusi

Omeem
Ha 3adaHue

Tun
3adaHus

Ypoee
Hb
CJIOXKH
ocmu
(6ann)

Ne
Temsbi

A) MNosBonsieT cBecTn pacyet
Lenen nepeMeHHoro Toka K
pac4eTy Lenen NOCTOSTHHOrO
TOKa.

B) McnonbayeTt kKoMNneKkcHole
amnnTyabl UM KOMMNIEKCHbIE
OeNcTByoLME 3HaYEHUS.

C) 3akoHbl Oma 1 Kupxrodpa
3anucbiBaloTCs B
anrebpawnyeckon (He
anddepeHumnansHomn) chopme.

D) NpvmeHnm Tonbko Ans
Liernemn ¢ oHOM 4YacToTOM.
O6ocHoBaHue:

orpaHu4YeHne MeTofa: Bce
OLC 1 TOKM OOMKHBLI UMETH
OOVHAaKOBYIO 4acToTy.

eM

21.

Bbi6epuTe npaBUnNbHLIN
OoTBeT. fBneHvne B3aMMHOMN
WHAYKUUW 3aKnioYaeTcs B:

A) HaBegeHum O[1C B kOHTYpe
npv U3MEeHeHNN ToKa B 3TOM e
KOHTYpe.

B) HaBegernun 3C B ogHOM
KOHTYpe Npu N3MEHeHWM ToKa B
coceiHeM KOHType.

C) BzaumHom npuTskeHum
NPOBOAHWNKOB C TOKOM.

D) Harpese npoBogHWKOB npwu
npoTeKaHWU TOKa.

B) Hasegernnn 3C B
OOHOM KOHTYpe npu
N3MEHEHUM TOKa B
cocefjHEM KOHType.

3apaHuve
3aKpbITOro
TUna c
O4HO3HaYHbI
M BbIGOpOM

22.

Bbi6epuTe npaBUNbLHLINA
otBeT. KoadhdpmumeHT casm k
Mexay OBYMst UHOYKTUBHO
CBSI3aHHbLIMMW KaTyLUKaMK
onpeaensieTcs BblpaXXeHNem:
A) k=M/(L1*L2)

B)k=M/ (L1 +L2)
C)k=+(L1*L2)/ M
D)k=(L1+L2)/M

A)k =M/ V(LT'L2)

3apaHuve
3aKpbITOro
TMna c
OOHO3HAYHbI
M BblIGOpOM

23.

BbiGepuTe Bce npaBUNbHbIE
oTBeTbl. [1pn pasmeTke
3axumoB (0603HayYeHUN
OAHOUMEHHbIX 32XMMOB) Y
WNHAYKTUBHO CBA3AHHbIX KaTyLLeK
YUYnUTbIBAETCS:

A) HanpaBneHue HaMoTku
nposoga.

B) NeomeTtpuueckoe
pacnornoXxeHne KaTyLUek.

C) MarHnTHble cBocTBa
cepAeyHuKa.

D) MonsipHOCTb BKMOYEHMSA
NCTOYHVKOB NUTaHMS.

3apgaHve
3aKpbITOro
TMna c
MHOTO3HauH
bIM BbIGOPOM

24,

YcTaHOBUTe cooTBEeTCTBUE
MeXxay TUNOM 3fieMeHTa B
Lienu co CBA3bIO U ero
n3obpakeHNeM Ha cxeme
3ameLleHns 6e3 MHOYKTUBHOW
CBA3M.

Twun M3obpaxeHn
e

1. A)

Mocneposate | OkBMBaneHT

NbHO Has

cornacHoe WHAYKTUBHO
CTb LokB =

3apgaHuve
3aKpbITOro
TMnNa Ha
yCTaHOBMEeH
ve
COOTBETCTBU
a




Ne
3ada
Hust

CodepixkaHue 3adaHusi

Omeem
Ha 3adaHue

Tun
3adaHus

Ypoee
Hb
CJIOXKH
ocmu
(6ann)

Ne
Temsbi

BKIIOYEHMe L1 +L2-
KaTyLLeK. 2M.

2. B)
MNocneposate | OkBMBaAnNEHT
NbHO Has
BCTpeYHOE WHOYKTUBHO
BKIOYeHne CTb LakB =
KaTyLLeK. L1+L2+

3. 2M.
MHaykTBHas C)

CBSI3b, Beenenue B
3amMeHsiemasi cxemy
naeanbHbIM naeansHoro
TpaHcdopmaT | TpaHchopm
OpOM. aTopa c
koadpumune
HTOM
TpaHcdopMm

aumm.

3anuwwuTe BbIGpaHHbIe ByKBbI
noa COOTBETCTBYOLLMMU
umdpamu:

1. 2. 3.

25.

YcTtaHoBUTE NpaBuUNbHYIO
nocnepoBaTeNnbHOCTb 3TanoB
3KCNepUMeHTanbHOro
onpeaeneHusi napaMmeTpoB
ABYX MHAYKTUBHO CBSA3aHHbIX
katywek (M, L1, L2):

A) Nameputb TOKM 1
HanpshkeHus Npu
nocrnenoBaTeribHOM COrfiacHOM
BKJTIOYEHMMN.

B) MamepuTb TOKM 1
HanpsbkeHus npu
nocrnenoBaTesibHOM BCTPEYHOM
BKJTIOYEHMMN.

C) Paccuutatb Lcorn v LecTtp,
3atem Hantu L1, L2 n M.

D) NamepuTtb conpoTtuBneHve
0BMOTOK OMMETPOM.

r-A-5-B (DABC)

3apgaHuve
3aKpbITOro
TMnNa Ha
yCTaHOBMEH
ve
nocnenosar
ernbHOCTU

26.

JononHuTte npegnoxeHue.
[na yyeta BNMAHUS B3aMMHON
WHAOYKTUBHOCTU B YPaBHEHNSAX MO
BTOpOMY 3akoHy Kupxroda,
nageHne HanpshkeHus Ha
KaTyLLKe BKIMIOYAET HE TOMbKO

0T COBCTBEHHOIO
TOKa, HO 1 oT ToKa
B CBS3@HHOW KaTyLUKe.

3[C camounHaykummn, 3AC

B3aUMHOMN MHAYKLNM

3apgaHuve
OTKpbITOrO
TMnNa Ha
JonorHeHve

27.

PewuTe 3agauy c
pa3BepHyTbIM OTBETOM. [1Be
KaTyLLKWN CO 3Ha4YeHusamu L1 =
01TH,L2=04THn
KoappuumeHTom ceaAsm k = 0.5
BKIMHOYEHbI MOCNeaoBaTeNbHO.
Yacrtora f = 50 I'u. Onpepenute
9KBUBANEeHTHOEe UHOYKTUBHOE
COMpOTUBIEHNE NPW COrMacHOM

MpumepHbI oTBET: M =
k\(L1L2)=0.1 1. Lcorn =

L1+L2+2M=0.7 I'H,

Xcorn=220 Om, Icorn=1 A.
Lectp = L1+L2-2M=0.3 'K,
XBcTp=94.2 Om, IBCTp=2.34
A.

3apaHue
OTKPbITOrO
TMnac
pasBepHyThbI
M OTBETOM




Ypoee

Ne Hb
3ada CodepixkaHue 3adaHusi Omeem Tun CJIOXKH Ne
Ha 3adaHue 3adaHus Tembi
Husi ocmu
(6ann)
N BCTPEYHOM BKMoYeHuun. Kakon
OyaeT ToK B Lienuv npu
NOAKIMOYEHUN K UCTOYHUKY U =
220 B B kaxgom criyyae?

28. PaccuuTtanTte un otBeTbTeE. B U2=U1/n=100B 3apaHve 1 3
CXEMe C naearnbHbIM KOMOUWHMpOB
TpaHcdopmaTopom (6e3 noTepb) aHHOro Tuna:
KoadppumumneHT TpaHchopMauum NpakTUKo-

n = N1/N2 = 10. K nepBuyHom OpUEeHTUpPOB
obmoTke npunoxeHo U1 = 1000 aHHoe

B. KakoBo HanpsbkeHune Ha 3agaHuve
Harpyske ZH, NoAKMIOYEHHOW KO

BTOPVYHON OBMOTKE?

29. Bbi6epute oanH oTBET U B) 3HaumTenbHo meHbwm | 3agaHune 2 3
obocHynTe cBOWN BbIGOP. KoapmumeHToM cBA3m K. KOMOMHMpPOB
BosayLwHbIi TpaHcdopmaTtop O6ocHoBaHune: CtansbHoun aHHoro Tuna
(6e3 cepaeyHmka) CepaeYHMK KOHLEHTpMpYeT | C BblIGopom
NPUHUMNNANBLHO OTNMYaeTcs OT MarHWUTHbIA NOTOK, 0fOHOro
TpaHcchopmaTopa Cco CTanbHbIM | YBENuyMBas oTBeTa U
cepaevHMKOM: B3anMomHAayKumo M n obocHoBaHM
A) OTCyTCTBMEM ANEKTPUYECKON | KOIDMDULMEHT CBA3MN K, UTO | em
CBA3M Mexay obmoTkamm. nenaet TpaHccopmaTop

B) 3HaunTenbHO MeHbLLUM apbeKkTMBHbBIM. Y
KoadpdmumeHTom cBasm k. BO34YyLLHOro

C) HeBO3MOXHOCTbIO TpaHcgopmaTopa
TpaHcdopmaLmm NOCTOSAHHOTO MarHUTHbIN NOTOK
HanpspKeHUS. paccemBaetcs, k MHOro
D) NpvHuunom paboThbl MEHbLLE.

(3aKOHOM 3nekTpoOMarHUTHOWM

WHAYKUUN).

Ob6ocHoBaHue:

30. Bbi6epunTe HECKONbLKO A, B, C, D. 3apgaHuve 3 3
OTBETOB U 0GOCHYINTE CBOM O6ocHoBaHue: Bece KOMOMHMPOB
Bbl6op. CreaytoLiye 13 nepeyYncrieHHble ANIeMeHTbl | aHHOro Tvna
nepeyncrneHHbIX 3rIEMEHTOB HeobxoauMbl ANg yyeTa ¢ BbIbopoM
BXx0aAT B [-00pasHyto cxemy OCHOBHbIX hM3NYECKUX HECKOIbKMX
3aMeLLeHns peanbHOro NnpoLEeCCOB B pearibHOM OTBETOB 1
TpaHcdopmaTopa, TpaHcdopmaTope: noTepb 06oCcHOBaHM
NPVBEOEHHYIO K MEPBUYHOW B meau (R1, R2'), notokoB em
obMoTKe: paccesHus (Ls1, Ls2'),

A) AKTUBHOE COMpOTMBIEHNE HaMarHM4YMBaroLLero Toka
nepeu4Hon obmoTkmn R1. (Ly) n noTepb B cTanu
B) MlHoyKTMBHOCTL paccesHus (Rer).

nepBu4HoOn obmoTkm Ls1.

C) UnpyKkTnBHOCTL

HamarHu4mBanus Ly (unm

conpoTusrneHve Xu).

D) AkTBHOE COnpOTUBIEHME

ctanu RcT, yunTbiBatoLlee

noTepu B CEpAEYHUKE.

Ob6ocHoBaHMeE:

31. BbiGepuTe NnpaBUNbLHLINA B) SkxoHomMus npoBoaoB 3agaHve 1 4
otBeT. OCHOBHbIM npv nepefave oAMHAKOBOW | 3aKpbITOro
NpenmyLLIeCTBOM TpexdasHom MOLLIHOCTW. TMnac
cucTeMbl nepes ogHodasHom OOHO3HAYHbI
SIBNAETCA: M BbliGOpoMm

A) MpocTtoTa nonyyeHusi
cuHycoungansHon 3C.

B) OkoHoOMUst NpoBOJOB Npu
nepegaye oAMHaKOBON
MOLLIHOCTM.

C) OT1cytcTBME HEOBXOAMMOCTH
B HEMTpanbHOM NpoBoae.

D) Bonee Bbicokoe
HanpsbkeHue.
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32. Bbi6epute npaBUNbHbLIN B) Un=+3 U 3apaHne 1 4
oTBeT. B cummeTpuyHoi 3aKpbITOro
TpexdhasHon cucteme npum TvMnac
coefnHeHnn 3Be3[0n hasHoe OJHO3Ha4HblI
HanpsbkeHve Ud n nuHenHoe Un M BbIOOpOM
CBsI3aHbl COOTHOLLEHNEM:
A)Un =Ud
B) Un =3 U
C)Un=Ud /3
D) Un =3 Ud
33. Bbi6epuTte BCce npaBunibHble C,D 3agaHve 2 4
otBeTbl. [1pn coeguHeHnn 3aKpbITOro
CYMMETPUYHOW Harpy3ku TMnac
TPEeyronbHMKOM B TpexdasHoMm MHOrO3HauyH
uenu: bIM BbIGOpOM
A) JIlnHeliHbIe TOKn paBHbI
dasHbIM.
B) IlnHenHbIe TOkM CABUHYTLI NO
hase OTHOCUTENBLHO ha3HbIX Ha
30°.
C) In =3 Icp.
D) HanpsikeHne Ha kaxgown
hase Harpysku paBHO
NIVHEVHOMY HanpsKEHUIO.
34. YcTtaHoBuTE cooTBeTCTBUE 3apaHuve 3 4
Mexay BUAOM coeAvHEeHUs 1. 2. 3. 3aKpbITOro
Harpy3Kku v HanM4YMem Toka B A B B TMna Ha
HelTpanbHOM NpoBoae B yCTaHOBMEH
HECUMMETPUYHOM pexume. ve
COOTBETCTBM
Bun Hannune a
TOKa
1.3Be3ga c A) Tok B
HelTpanbHbIM HelTpanbH
NpOBOAOM oM
(4eTbipexnpoBo | mpoBoae
[OHas cuctema). | ecTb, OH
2. 3Be3na 6e3 ypaBHuBae
HelTpanbHoro T
nposoaa HanpsbkeH
(TpexnpoBogHa | nsa Ha
s1 cuctema). Harpyske.
3. B)
TpeyronbHuk. HentpanbH
oro
nposoaa
HeT no
onpegeneH
W0 CXEMBI.
C)
HanpspkeH
us Ha
dasax
Harpysku
CTaHOBSTC
2
HepaBHbIM
n n3-3a
CMeLLEeHNs
HerTpanbH
O TOYKMN.

3anuwwuTe BbIGpaHHbIE OyKBbI
noA COOTBETCTBYIOLLMMM
uncppamu:
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1 2. 3
35. YctaHoBuUTe NpaBUMbHYO C-B-A-D 3agaHve 2 4
nocnepoBaTenbHOCTb 3aKpbITOro
AEeNCTBUM Ans pacyeTta Tuna Ha
CMMMeTpUYHOMN TpexcasHomn yCTaHOBIIEH
uenu, coegUHeHHOW 3Be3A0M: ve
A) Paccuutatb Toku B (hasax nocnegosart
HarpysKku. enbHOCTH
B) Onpegenutb hasHoe
HanpshxeHve
reHepaTtopa/ucTovHuKa.
C) CocTtaBuTb pac4eTHyH
cxXeMmy Ans ogHoum dhasbl
(ogHOba3HbIN SKBMBANEHT).
D) Mo nony4eHHbIM asHbIM
3HaYeHnAM onpegenvTb
NIVHEVHBIE TOKW U HanpshKeHus.
36. JononHuTte npepgnoxeHue. B cMmelleHne 3apaHuve 2 4
TpexdasHoN TPexnpPoBOLHON OTKPbITOrO
CUCTEME C HECMMMETPUYHOW TMna Ha
Harpyskon, CoeanHEHHOWN [JOornosHeHne
3BE340M1, NPONCX0anNT
HelTpanbHON TOYKN
Harpy3ku OTHOCUTENbHO
HeTpanu NCTOYHUKa.
37. PewwnTe 3apavy c [MprMepHbIN OTBET: 3apgaHuve 4 4
pa3BepHyTbIM oTBETOM. K Heobxogmmo OTKPbITOrO
TpexdasHon CeTn C NIMHENHBIM ucnonb3oBaTb METO ABYX Tmnac
HanpsbkeHvem Un = 380 B Y3MOB Ans HaxoXAeHus pasBepHyThbI
NOAKIYEHa HECUMMETPUYHAs HanpsPKEeHUS CMELLEHUS M OTBETOM
Harpyska, coeguHeHHas 3Be3gon | HenTpanu Uo'o. 3atem
0e3 HelTpanbHOro nposoda: Za HanTn dasHble
=10 0Om, Zb =j10 Om HarnpsPKeHWS Ha Harpyske
(vHgykTMBHOE), ZC = -j10 OMm KaK pa3HOCTb (hasHbIX
(emkocTHOE). OnpenenuTte HanMpsPKEHWIN NCTOYHUKA U
drasHble HanpshkeHns Ha Uo'o. Paccuutatb chasHble
Harpy3ke (Ua, Ub, Uc), dasHble TOKM no 3akoHy Oma.
TOKM M NOCTPONTE BEKTOPHYHO [unarpamma nokaxer, 4To
avnarpammy, OObSACHMB ABMEHNE | HeMTpanbHasa TouYKa
CMeELLIeHNs HenTpanu. Harpysku (0') cmecTuTCS, U
hasHble HanpsHKeHUst Ha
Harpyske CTaHyT
HEpaBHbIMMU.
38. PaccuuTanTe n oTBeTbTE. P=3*Ud *Id *cosp =3 3agaHve 3 4
CummeTpuryHas TpexdasHas *380B *(380/20 A) * 1 = KOMOUHMpPOB
Harpyska C aKkTMBHbIM 21660 Bt = 21.7 xkBT1. inn aHHoro Tuna:
conpotusrneHem R = 20 Om P=+3*Un*In*cosg, In NpaKkTUKo-
Ha (pasy coeguHeHa =3 * Iep. OpPUEHTUPOB
TpeyronbHUKoM. JInHenHoe aHHoe
HanpshxeHue cetn 380 B. 3agaHue
OnpepnenvTte akTUBHYIO
MOLLIHOCTb, NOTPedbNsemyo
Harpy3Koun.
39. BbiGepute oauH oTBET U B) Hanps»keHune Ha 3apaHne 3 4
ob6ocHynTe cBOoM BbIGOp. [Npn ocTaBLUMXcs hasax KOMOMHMpPOB
06pbIBE NMHENHOro NpoBoaa Harpysku yMeHbLUNTCS B 2 aHHoro Tuna
(Hanpumep, dasbl A) B pasa. c BbIbopoM
TPEXMPOBOAHOM CUCTEME C O6ocHoBaHue: [1ge ofHoro
CMMMETPUYHOW Harpy3Kow, ocTaBLumecs asbl oTBETa U1
COEAVHEHHON 3Be3J0M: Harpysku okasblBatoTCsl 060CcHOBaHM
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A) HanpsikeHne Ha ocTaBLUMXCS | BKIHOYEHHbIMU em
hasax Harpysku yBenmunTcs B nocrnefoBaTernbHO Ha
\3 paa. NWHelHOoe HanpshKeHue
B) HanpsixeHue Ha octaBmxcsa | Usc. Mpu cummeTpuyHoin
hasax Harpysku yMeHbLUMTCS B Harpyske 370 HanpskeHue
2 pasa. 0EennTcst NOPOBHY,
C) HanpsikeHne Ha ocTaBLUMXCA | crieqoBaTenibHO, Ha
drasax Harpysku octTaHeTcs Kaxxgon dase byaet Un/2.
NPEXHNM.
D) Lenb nonHocTblo
obecTouuntcs.
O6ocHoBaHue:

40. Bbi6epuTe HECKONbLKO B, B. 3apaHuve 3 4
OTBETOB U 0GOCHYINTE CBOM O6ocHoBaHue: B — KOMOMHMpPOB
Bbl6op. CneayoLiye 13 aBapuiiHbIi pexxum (K3), aHHoro Tuna
NepeyncrneHHbIX PEXXMMOB NPVBOASILLMIA K peE3KOMY c BblGopoM
SIBNSIIOTCS aBapUAHbIMK Ans poCTy TOKa B HECKOIbKMX
TpexdasHon uenw: nospexaeHHon gase. C — OTBETOB U1
A) CummeTpuyHas Harpyska, aBapuiiHbI pexxnm (06pbiB | 06oCHOBaHM
coefuHeHHas 3Be300n C dasbl), NpPUBOOALLNIA K em
HenTpanbHbIM NPOBOAOM. HECMMMETPUYHBIM TOKaM,

B) KopoTkoe 3ambikaHue ogHOW | neperpeBy U BbIXOAY

n3 a3 Harpy3ku Ha HenTpanb B | Asuratend n3 ctpos. AuD
YEeTbIPEXNPOBOAHON CUCTEME. — HopMarbHble paboune
C) O6pbiB ogHOM 13 ha3 pexunmbl (xoTa B pexxume D
TpexdasHoro Asuratens, MOTyT ObITb HEraTVBHbIE
COEOVHEHHOTO TPEYrobHNKOM. nocneacTeus, 3To He

D) PaboTta c HecMMMETpU4HOW aBapusi B KITaCCMYECKOM
HarpyskoW B TPEXMPOBOAHOM cMmbIcrie).

cucTeme.

Ob6ocHoBaHue:

41. Bbi6epuTe npaBUnbHbLIN A) CyMMbl MOCTOSIHHOW 3apaHne 1 5
oTBeT. PasnoxeHune cocTaBnsoLen un 3aKpbITOro
nepmoan4eckon ©eCckoHeYHoro psga Tmnac
HecuHycouaanbHoON yHKUUN B CMHyCcOM 1 KOCUHYycouA,. OOHO3HAaYHbI
psa ®ypbe nossonser M BblIGOpOM
npencTaBuTb ee B BUAE:

A) CyMMbl NOCTOSIHHON
cocTaBrnsoLen n 6ecKoHeYHOro
psiAa CuHycoua 1 KOCUHYCcou.
B) MponsBeneHns HECKONMbKNX
CuHycoua.

C) OpHom cuHycounapl ¢
U3MEHSIIOLLIENCS aMNnUTyOOWN.
D) Mpaduka B koOpanHaTax
"amnnutyga-gasa".

42. BbiGepuTe NnpaBUNbLHLINA B)I= \/(IO2 +12+ 1,2+ ), 3apgaHuve 2 JluHeliHbIe
oTtBeT. [evicTBytoLlee 3Ha4yeHne | rae |, — nocTosiHHas 3aKpbITOro anekmpuye
nepuoanyeckoro coctasnsawowas, lq, l,... — TMnac CKue yer.
HeCVHycouaanbHOro Toka OencTByoLME 3Ha4YEHNS OOHO3HaYHbI npu
onpenensietcs no opmyre: rapMOHWUK. M BbliGOpoMm HecuHycou
A l=lg+I1+1,+ ... OasbHbIX

B) I =V(lg2+ 1.2+ 1,2+ ...) nepuoduye
C) | = 1, (oencreyowiee CKUX
3HayeHne NepBov rapMOHWUKN) g8o30elicms
D) I =(lo2 + (1/N2)2 + (I,N2)2 + usix

)

43. BbiGepuTte Bce NpaBUNbHbIe A C 3agaHve 2 5
oTBeTbl. CnegyoLime 13 3aKpbITOro
YTBEPXKOEHUI BEPHbI ANS TMnac
NNHENHOW Lenu ¢ MHOrO3Ha4yH

HecuHyconganbHbIM
NCTOYHUKOM:
A) [ina pacyeTa MOXHO

bIM BbIGOpOM
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MCrnonb3oBaTb METOS
HanoxeHus (cynepnosvuun) ans
Ka)KQo rapMOHUKN OTAENbHO.

B) PeakTnBHbIE CONPOTUBNEHNS
anemeHToB (XL, XC) oanHakoBbI
[Onsi BCEX rapMOHMUK.

C) lHOQyKTMBHOCTL OKasbiBaeT
6onbLuee conpoTMBNEHNE
BbICLUMM rapMOHMKaM TOKa.

D) EmkocTb okasbiBaeT
MeHbLLEe CONpoTUBIEHNE
BbICLUMM rapMOHMKaM TOKa.

44,

YcTaHOBUTe COOTBETCTBUE
MeXAay 3J71eMeHTOM Lienu u ero
peakTMBHbIM
conpotuBneHmem ans k-n
rapMoHuKM (Yactota w_k =
kw).

oOnemeHT ConpoTtueneH

ne

1. A) X_L(k) =k
MHayktmBHoC | w L

Tb L. B) X_C(k) =
2. EMKocTb 1/(kwC)
C. C) X_L(Kk) =
wlL/k

D) X_C(k) =
k/(wC)

3anuwwuTe BbiIGpaHHbIe ByKBbI
non COOTBETCTBYOLLMMU
umdpamu:

1. 2.

>=

oln

3apaHuve
3aKpbITOro
Tna Ha
yCTaHOBMEH
ve
COOTBETCTBMU
A

45,

YctaHoBUTE NpaBuUNbHYHO
nocnepoBaTenibHOCTb 3TanoB
pacueTa IMHEMHOW Uenu npu
HecMHycoupanbHOM
nepnoanyvecKom
BO34eNCTBUMU:

A) PasnoxuTb 3agaHHyto
HecuHycouaansHyto 3C (Tok,
HanpsbkeHue) B pag Pypbe.

B) PaccuntaTte peakTuBHble
COMPOTMBIIEHUS ANIEMEHTOB
Lenu Ans Kaxaon rapMOHUKW.
C) Paccuutatb TOKU 1
HanpshkeHns B LENn OT KaxXKaon
FapMOHUKM U NOCTOSIHHOM
COCTaBMsAoLLEN B OTAEMNbHOCTY.
D) Hawtu MrHoBeHHble
3HaYeHMs NCKOMbIX BEMWYMH
nyTeM CyMMUpPOBaHUS
pe3ynbTaToB NO BCEM
rapMOHUKaM.

A-B-BT (A-B-C-D)

3apgaHuve
3aKpbITOro
TMnNa Ha
yCTaHOBMEH
ve
nocneposar
enbHOCTU

46.

[JononHuTte npeanoxeHue.
AKTMBHas MOLLHOCTL B LiEnu
HeCcunHyconagarnbHOro ToKka paBHa
aKTUBHbIX
MOLLIHOCTEN, BblaensemMblX

cymme

3apaHue
OTKPbITOrO
TMna Ha
AonoriHeHve
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OTAENbHO NOCTOSHHOW

COCTaBNAOLLEN U KaXKA0N

rapMOHUKOW.

47. PewwuTe 3apgayy ¢ MpumepHbIN OTBET: 1. 3agaHve 4 5
pa3BepHyTbIM OTBETOM. K Pacuet ans noctosHHON OTKPbITOrO
uenu nocnegoBaTtesnibHO COCTaBrstoLLEN: TMnac
coeanHeHHbIXx R=10 Om, L=0.1 10=U0/R=10 A. 2. ins 1-n pasBepHyThHI
"H NpynoxeHo HanpsxeHve rapMoHuku (w=1000 M OTBETOM
u(t)=100 + 1002 sin(1000t) + paa/c): XL1=100 Om,

5042 sin(3000t) B. Onpepenute | Z1=V(102+100%)=100.5 Om,

OencTByloLlee 3Ha4YeHne Toka B 11=100/100.5=1 A

Lenu, akTMBHYK MOLLHOCTb U (aencts.). 3. ina 3-n

KO3 PULMEHT MOLLHOCTW. rapmMoHuku (w=3000
pag/c): XL3=300 Owm,
Z3=1(102+3002)=300.2 Owm,
13=50/300.2~0.166 A
(oencts.). 4.
[=V(102+112+132)=V(100+1+0
.0276)=10.05 A. 5. P = 10°R
+11?R +132R =1000 + 10 +
0.276 =1010.3BT1.6. S =
U*l,
U=v(1002+1002+50?)=V(225
00)=150 B,
S=150*10.05=1507.5 BA,
cosp=P/S=0.67.

48. PaccuuTanTe n otBeTbTE. KoHTyp HacTpoeH Ha 3agaHve 3 5
Onpepenvte, kakas U3 rapmoHuk | yactoty 150 Ny, yTto KOMOUHMPOB
ToKa (1-5, 3-9 unm 5-91) bypet COOTBETCTBYET 3-11 aHHoro Tuna:
noaasneHa B Lenu ¢ rapMOHWKe NPy OCHOBHOWN NpakTuKo-
nocneposaTternbHbiM LC- 50 Ny (50*3=150). Ha aton | opueHTnpoB
KOHTYPOM, HACTPOEHHbIM Ha yacTtoTe HacTynuT aHHoe
yactoty 150 Ny, ecnu 4yacTtoTta PEe30HaHC HarnpshKeHuH, 3agaHue
OCHOBHOW rapMOHWKN UCTOYHMKA | MOJTHOE COMpOTUBMEHME
50 Iy, KOHTypa MUHMMAaIbHO

(paBHO R), n amnnutyga 3-
" rapMOHMKM TOKa,
HaobopoT, byzet
MaKCHMMarbHOM.
MopasneHa 6yget He 3-1, a
apyrvue rapMoHuku. ns
noagasneHns (6r10KMPOBKM)
HY>KEH napannernbHbIn
PE30HaHCHBIN KOHTYP.
Bonpoc copepxut
TNIOTNYECKYHO NTOBYLLIKY.
bonee KOpPPeKTHLIN OTBET:
nocrnenoBaTernbHbIA KOHTYP
He noAaBnsieT, a BbiAenseT
rapMOHWKY, Ha KOTOPYIO
HaCTPOEH.

49, BbiGepuTe oguH OTBET U C) ®opma ToKa 6nuke K 3apgaHuve 2 5
ob6ocCHyWTe cBOW BbIGOp. CYHycOouaarnbHOW. KOMOMHMpPOB
KoadhdnumneHT nckaxxeHui O6ocHoBaHue: Ki=1,/1. aHHOoro TMna
CMHyconAaanbHOCTV KpuBoW Toka | Ecnum BbicLuMe rapMoOHUKN c BblbopoM
Ki onpegensierca kak OTCYTCTBYIOT, TO | =11 1 OfHoro
OTHOLLEHNE OENCTBYIOLLETO Ki=1. Hanuune rapmoHuk oTBETa U
3HaYeHUs NepBON FAPMOHMKN K yBenunumneaeT | n 060ocHOBaHM
OEeNCTBYIOLLIEeMY 3Ha4YeHuIo BCero | ymeHbLuaert Ki. em

Toka. Yem oH bnmxke K 1, Tem:
A) Bonblue MoLWHOCTb
UCKaXXEHUI.

B) BonbLue Bknag BbICLIMX
rapMOHUIK.

C) ®opma ToKa bnvke K

CnepoBaTenbHo, Ki=1
0O3Ha4aeT Marnyr Joro
rapMOHUK 1 doopmy,
OnmM3kylo K cMHycouge.
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CUHycomnaanbHOW.
D) MeHbLue akTvBHas
MOLLHOCTb.
O6ocHoBaHMeE:
50. Bbi6epuTe HeCKONbKO A, B, C. 3apaHve 3 5
OTBETOB U 0GOCHYITe CBOM O6GocHoBaHMWe: A — BEpHO, | KOMOUHMPOB
BblGop. Criegyowme noTepu NpPonopLUnoHarbHbl | aHHOro Tvna
HeraTMBHbIE NOCNEACTBUSA MOTYyT | KBagpaTy OENCTBYIOLLEro C Bbl6opomM
BbI3blBaTb BbICLUNE rapMOHUNKN TOKa, KOTOprI7I HECKOJTbKUX
TOKa B 3NEeKTPUYECKUX CEeTAX: yBenn4nBaeTca n3-3a OTBETOB U
A) [lononHuteneHble NoTepn rapmoHuk. B — BepHo, 060oCcHOBaHM
aKTUBHOWN MOLLUHOCTU B JIMHUAX U rapMOHWKKN, KpaTHble TpeM eM
TpaHcdopmaTopax. (3,9, 15...), aBnstoTcA
B) MNeperpyaka HenTpansHOro HyneBoun
npoBoga B TpexdasHbIX CETSX nocrnenoBaTenbHOCTLIO U
rapMoHVKamMu, KpaTHbIMU TPEM. CKnaabiBakTCHA B
C) HapyLweHwne paboTbl HevTpanu. C — BepHo,
YCTPOWCTB, PACCYUTAHHBIX Ha Hanpumep, cbon B paboTte
CUHycouaanbHyo dopmy 3NEKTPOHHON annaparypbl.
HanpspKeHUS. D — HeBepHO, Hann4me
D) YBenuueHue koadhduumneHTa | peakTMBHbIX MOLLHOCTEN
MOLLIHOCTW. rapMOHWK OBObIMHO
O6ocHoBaHwe: yXygowaeTt (yMeHbLuaeT)
KO3 PMUMEHT MOLLIHOCTMW.
51. Bbi6epuTe NnpaBUNbLHLINA C) M3ameHeHns ToKoB n 3agaHve 1 6
oTBeT. [lepexoagHbIM NPOLECCOM | HaMNPsSPKEHUA Npu 3aKpbITOro
B MNEKTPUYECKON Lienu KOMMyTauum unm TMnac
HasbIBaeTCH npovlecc: U3MeHeHN napamMeTpoB OOHO3HAaYHbI
A) YcTaHoBMBLUMXCS uenu. M BblGOpOM
rapMOHMYECKMX konedaHuin.
B) Mepenayn mowHoCcTM OT
WCTOYHMKA K Harpyske.
C) UameHeHus TOKOB n
HanpsPKEHWIM MPU KOMMYTauun
UNN U3MEHEHMUN NapaMeTpoB
uenm.
D) PacnpocTtpaHeHus
3NeKTPOMarHMTHON BOSHbI
BAOMb NTVHUN.
52. Bbi6epuTe NnpaBUNbLHbLINA TOKa Yepe3 MHAYKTUBHOCTb, | 3agaHve 2 6
oTBeT. He3aBncnmble HanpspKeHWS Ha eMKOCTU 3aKpbITOro
HavarnbHblE YCNOBUS — 3TO TMnac
3HayeHus " OOHO3HAYHbI
B MOMEHT BPEMEHU M BbliGOpoMm
HemnocpeacTBEHHO nocre (Ha
kommyTauum (t=0+). OOMNOIHEHne
B
dopmynmpo
BKE)
53. BbiGepuTte Bce NpaBUNbHbIE A B C D 3apgaHuve 2 6
oTBeTbl. 3aKOHbI (NpaBwuna) 3aKpbITOro
KOMMYyTauun yTBEPXKAAOT, YTO: TMnac
A) Tok B MHOYKTUBHOCTM B MHOrO3Ha4H

MOMEHT KOMMYTaLMmn CKayKoM
N3MEHUTBLCS HE MOXET.

B) HanpsikeHue Ha emkocTu B
MOMEHT KOMMYTaLMmn CKa4KoM
N3MEHUTBLCS HE MOXET.

C) 3apsag Ha eMKOCTV B MOMEHT
KOMMYTaLuM CKaukoMm
N3MEHUTBLCS HE MOXET.

D) BHeprust marHuTHOro nons
WHAYKTUBHOCTW B MOMEHT
KOMMYTaLuM CKaukoMm
N3MEHUTBLCS HE MOXET.

bIM BbIGOpOM
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54.

YcTtaHoBuUTe cooTBETCTBUE
Mexay TUNoMm uenv 1 BUAOM
cBobogHOW cocTaBnsAoLwen
nepexogHoro npouecca
(kopHAMKU
XapaKTepucTU4YecKoro
ypaBHeHus).

Twvin Bua

1. Lenb A) IBa
nepBoro pasnu4HbIX
nopsgka (RC, BeLLEeCTBEH
RL). HbIX

2. Uenb oTpuuarens
BTOPOro HbIX KOPHSI.
nopsgka (RLC- | B) OguH
nocnegosaTen | BellecTBeH
bHasi) nNpwu HbIN
6onbLiom oTpuuartens
3aTyxaHum HbIN
(anepviogunyec | KopeHb.

KU pexum). C) Oga

3. Uenb KOMIMIIEKCHO
BTOPOro -

nopsgka npu COMPSPKEHH
Manom bIX KOPHS C
3aTyxaHum oTpuuaTens
(konebatenbH | HOM

bl PEXUM). BellecTBeH
HOM
YacTblo.

3anuwwuTe BbiIGpaHHbIe ByKBbI
non COOTBETCTBYOLLMMU
umdpamu:

1. 2. 3.

>N

w|w

3apaHue
3aKpbITOro
Tnna Ha
yCTaHOBMEH
ve
COOTBETCTBU
A

55.

YctaHoBUTE NpaBuUNbHYHO
nocnepoBaTenbHOCTb LWIAroB
Krlaccu4yeckoro metoaa
pacyeTa nepexogHoro
npouecca:

A) CocTtaButb cnctemy
anddepeHumanbHbIX
ypaBHeHWI Lenu nocne
KOMMyTaLmm no 3akoHam
Kupxrodpa.

B) OnpenennTb HayanbHble
ycrnosusi (Hes3aBnCcUMbIE U
3aBUCUMBbIE).

C) Hantu npuHyxaeHHyto
COCTaBMAOLLYHO NCKOMOM
BEMNWYMHbI B HOBOM
YyCTaHOBMBLLEMCS PEXUME.

D) 3anucatb o6uiee pelieHue
Kak CyMMY MPVHY>XOEHHOW U
CcBOOOAHOM COCTaBNSIOLLMUX,
onpegennTb NOCTOSIHHbIE
WHTErpmMpoBaHns U3 HayarnbHbIX
YCIOBWN.

A-B-BT (A-B-C-D)

3apgaHuve
3aKpbITOro
TMnNa Ha
yCTaHOBMEH
ve
nocneposar
enbHOCTU

56.

[ononHuTe npeanoxexHue.
MocTosiHHas Bpemeru T ans RC-

npoussegeHuto Ru C

(R*C)

3apaHue
OTKPbITOrO




Ypoee

Ne Hb
3ada CodepixkaHue 3adaHusi Omeem Tun CJIOXKH Ne
Ha 3adaHue 3adaHus Tembi
Husi ocmu
(6ann)
uenu paeHa n TMna Ha
XapaKkTepuayeT CKOpoCTb [OMNOonHeHne
3aTyxaHusi NepexoaHoro
npotecca.
57. PewwuTe 3apavy ¢ MpumepHbIn oTBeT: 1. 3apaHne 4 6
pa3BepHyTbIM OTBETOM. B MpuHyxaeHHas OTKPbITOrO
Leny NOCTOSIHHOrO ToKa coctasnsaowas: uCnp = E TMnac
nocriefoBaTenbHO COeAMHEHb! =100B,inp=0. 2. pasBepHyThHI
ncrouHmk E=100 B, peauctop CBo6opaHas M OTBETOM
R=10 kOm un koHgeHcaTop C=1 cocTaBnawowas: uCcs =
MK®. [10 3aMblkaHust Krtova A*en(-t/T), T=R*C =0.01c.
KoHAeHcaTop Obin He 3apsKeH. 3. HavanbHoe ycnosue:
OnpepenvTe 3aKOH U3MEHeHUs! uC(0+) =uC(0-) =0.4. U3
HanNpsPKEeHWs Ha KoHAeHcaTope uC(0)=uCnp+uCcs(0) => 0
uC(t) n Toka B uenu i(t) nocne =100+ A=>A=-100. 5.
3aMblkaHusa knoda. PaccunTante | Pewenme: uC(t) = 100 -
BpeMs, 3a koTopoe HanpsxeHne | 100e™(-100t) B.i(t) =C *
Ha KOHOeHcaTope JOCTUrHeT duC/dt = (E/R) * e™(-100t) =
63.2 B. 0.01 * e”(-100t) A. 6.
uC=63.2 B pocturaetcs
npu e?(-t/1)=0.368, 1.e. npn
t=1=0.01c.
58. PaccuuTtanTte u otBeTbTe. [1N5 T=L/R=0.02 c. 3akoH 3apaHuve 3 6
RL-uenn (R=5 Om, L=0.1TH) Toka: i(t) = (E/R)*(1 - e/\(- KOMOMHMpPOB
NPV NOAKIMOYEHNN K UCTOYHVIKY t/1)). Mpu t=1:i(1) = 10*(1 - aHHoro Tuna:
E=50 B onpepenute e(-1)) = 10*(1 - 0.368) = NpPakTnKo-
MOCTOSIHHYO BPEMEHMW T 1 TOK B 6.32 A. OPUEHTMPOB
Lienu Yepes Bpemsi, paBHoe T, aHHoe
nocre 3aMblkaHus Kno4a. 3agjaHve
HavanbHble ycnosus Hynesble.
59. BbiGepuTe oguMH OoTBET U C) OcrtaHertcs paBHbim 0. 3apaHuve 2 6
obocHynTe cBom BbiGOp. [Npn O6ocHoBaHue: CornacHo KOMOUHMPOB
3aMbIKaHWN HAKOPOTKO KaTYyLLUKW | 3aKOHY KOMMyTauuu, TOK B | @aHHOro Tuna
WHAYKTUBHOCTW, MO KOTOPOW A0 WHAYKTUBHOCTU HE MOXET ¢ Bbl6opoM
3TOro npotekan N3MEHUTLCS cKavkom. B OfHOro
yCTaHOBUBLUMICA TOK 10, MOMEHT BpemeHu t=0+ oH oTBeTa u
HavarnbHoe 3Ha4yeHne Toka paBeH CBOEMY 3HAYEHMIO obocHoBaHM
nocre KoMmyTauum: HernocpeAcTBEHHO A0 em
A) CraHert paBHbiM 0. kommyTauum (t=0-), To ecTb
B) MrHoBeHHO yMeHbLUNTCA B 10. Janee oH Gyget
COOTBETCTBUW C HOBbIM N3MEHATLCS MO 3KCMTOHEHTE
COMPOTUBIIEHNEM LIEMMW. B HOBOW LienMu.
C) OcTtaHeTtcs paBHbim 10.
D) Cka4kom Bo3spacTteT Ao
B6EeCcKOHEYHOCTI.
Ob6ocHoBaHMeE:
60. BbiGepuTe HeCKONbLKO A, B. 3apgaHuve 2 6
OTBETOB U 060OCHYy1TEe CBOM O6ocHoBaHne: AnB — KOMOMHMpPOB
BbiObop. Criegyowne 13 OCHOBHble MeTOAbl pacyeTa | aHHOro Tuna
nepeYncrneHHbIX METOA0B nepexofHbIX MPOLLECCOB B ¢ Bblbopom
NPUMeHMbI ANs pacyeTa nVHenHbIX uensax. C — HEeCKONbKMX
nepexoaHbIX NPOLLECCOB: MeToA Ans pacyeta OTBETOB "
A) Knaccuyecknin metog HECUMMETPUYHBIX PEXMMOB | 060CHOBaHM
(pewweHne and. ypaBHEHNI). TpexdasHbIX Luenen B em
B) OnepatopHbin meToz yCTaHOBMBLLEMCS
(npeobpa3soBaHue Jlannaca). coctosHun. D — meToa ans
C) MeToa cCUMMETPUYHBIX pacyeTa yCTaHOBMBLUMXCS
COCTaBMSAOLLMX. pexnmoB
D) MeTog KOMMMEKCHbIX CMHYycomnaanbHoro Toka.
amnauTya.
ObocHOBaHME:
61. Bbi6GepuTe NnpaBUNbHbLINA A) YcTpolicTBo € ABYMS 3apaHue 1 7
oTBeT. [1accuBHbIN BXOAHbIMW U ABYMS 3aKpbITOro
YeTbIPEXMOSIOCHUK — 3TO: BbIXOOHBIMW 3aXNMaMu, He | Tina ¢
A) YcTpoWcTBO € ABYMS cogepallee BHYTPEHHMX OOHO3HAaYHbI
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BXOOHbIMU N ABYMA BbIXOOAHbIMU
3aXXnMaMu, He coaepikallee
BHYTPEHHNUX NCTOYHUKOB

3Hepruu.

B) JTto6on TpaHcdopmaTop.
C) Uenb ¢ 4yeTbipbM4
He3aBUCUMbIMU KOHTYpaMW.

D) YctpornictBo ans
cornacoBaHusi CONpOTUBIEHU,
cofepxallee TomnbKo

PEe3UCTOpbI.

MCTOYHUKOB 3HEpPrun.

M BblGopom

62.

Bbi6epuTe npaBUnNbHLIN
otBeT. Cnepgytoulasa cuctema
ypaBHEHWIN CBA3bIBAET BXOAHbIE
(U1, 1) n BoixoaHble (U2, 12)
BENNYUHBI YETbIPEXMOMIOCHUKA B

A-cbopwme:

A)U1=A-U2+B12;11=C-U2

+ D12

B)U1=211-11 + 212:12; U2 =

22111 +Z222:12

C)M=Y11-U1+Y12:U2; 12 =
Y21-U1 +Y22:-U2
D) U1 =H11-11 + H12-U2; 12 =

H21-11 + H22-U2

A)UT=AU2+B12; 1=
C-U2 + D12

3apaHuve
3aKpbITOro
TUna c
O4HO3HaYHbI
M BbIGOpOM

63.

Bbi6epuTe BCce npaBUNbHbIE
otBeTbl. Cnegyowime 3
nepeyvnCcreHHbIX SBMSTCA
OCHOBHbIMK chopmamm 3anucu
ypaBHEHWIN NaCCUBHOTO
YeTbIPEXMONOCHUKA:

A) Z-copma (ypaBHEHUS

COMNPOTUBIIEHMWN).

B) A-copma (ypaBHEHUS

nepegaym).

C) ®opma ¢ ncnonb3oBaHMeM
MaTpuLbl paccesHus (S-

napameTpsbl).

D) H-dopma (rmbpugHas).

A B, D

3apaHuve
3aKpbITOro
TMna c
MHOTO3HauH
bIM BbIGOPOM

64.

YcTaHOBUTe COOTBETCTBUE
Mexay KoadpdpuumeHTOM
YeTbIpexnontocHuka B A-
c¢opme 1 ero pmsnyeckum

CMbICITOM.

Koadppmune
HT

Cwmbicn

1.
Koadppmune
HT A (A11).
2.
Koadhpmune
HT B (A12).
3.
Koadppumume
HT C (A21).

A) BxogHoe
COMpOTUBIEH
ve npu
XOJTOCTOM
xoae Ha
BbIxoae (Z1xx
= A/C).

B)
KoadpdpumumeH
T nepegaun
no
HanpsPKEHWUIO
Npu XONOCTOM
xoae Ha
BbIXo4e
(K21xx =
1/A).

3apgaHuve
3aKpbITOro
TMnNa Ha
yCTaHOBMEH
ve
COOTBETCTBU
a
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Ne
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C)
MepepaToyHo
e
ConpoTuBneH
ve npu
KOpPOTKOM
3aMblKaHNN
Ha Bbixoae
(Z1k3 = B/D).

3anuwuTe BbIGpaHHbIE OyKBbI
nop COOTBETCTBYIOLLMMMN
uncpamu:

1. 2. 3.

65.

YcTtaHoBUTE NpaBuUNbHYLO
nocnepoBaTenbHOCTb
aencTBun gnsa
3KCNepUMeHTanbHOro
onpeaeneHusi A-napameTpoB
CUMMETPUYHOro
YeTbIPEXNONCHMUKA:

A) N3amepuTb BxogHOE
COMPOTMBIIEHNE MPU KOPOTKOM
3amblkaHuK Ha BbIxoae (Z1k3).
B) MpoBecTn onbIT X0nocToro
xopa (XX): nameputb ULxx, 11xx,
U2xX.

C) Ucnonbayst dhopmynbl ans
CUMMETPUYHOTO
yeTbipexnontocHuka (A=D),
BbIYNCIIUTL KO3 PULMEHTHI A,
B, C.

D) MNpoBecTtu onbIT KOPOTKOro
3amblkaHug (K3): nusameputb
U1k3, 11k3.

B-T-A-B (B-D-A-C)

3apaHuve
3aKpbITOro
TMna Ha
yCTaHOBMEH
ve
nocnenosar
enbHOCTU

66.

HdononHute npeanoxeHue.
Xapakrepuctuyeckum
conpoTMBreHneM Zc
CUMMETPUYHOTO
YeTbIPEXTOIOCHVKA Ha3biBaeTCs
Takoe COMpOTMBIIEHVE Harpy3ku,
Npu KOTOPOM BXOAHOE
ConpoTMBIEHNE
YeTbIPEXMNONOCHNMKa

emy.

paBHo (Takke Zc)

3apgaHuve
OTKpbITOrO
TMnNa Ha
JonorHeHve

67.

PewuTe 3agauy c
pa3BepHyTbIM oTBeTOM. 1515 I-
06pas3HOro CUMMETPUYHOTO
YeTbIPeXnontocHMKa (MONOBUHKA
T-cxembl) C NPOAOMAbHBIM
conpotusrieHem Z1 =j100 Om
1 nonepeyvHbiM Z2 = -j100 Om
onpegenute: 1) A-napameTpbi;
2) xapaKkTepuctuyeckoe
conpoTusnexue Zc; 3)
KoahpurumneHT
pacnpocTpaHeHusi g npu
COrfnacoBaHHON Harpyske.

MpumepHbIi oTBET: 1. [ANns
[-o06pa3Horo 3BeHa: A =1 +
Z1/(2Z2) = 1 + (j100)/(2*(-
j100))=1-05=0.5.B=
Z1=j1000m. C=1/22 +
Z1/(4Z223) ... virmn
ucnonb3yem cpopmynbl
KackagHOro COeAMHEHUS.
[nsa cummeTpuy4Horo
YETbIPEXMONOCHUKA,
nony4yeHHoro uns -
06pasHoro, MOXHO HalTH
yepes Z1xx u Z1k3. Z1xx =
Z1/2 + 72 =j50 - j100 = -
j50 Om. Z1k3 = Z1/2 =50

3apgaHuve
OTKpbITOrO
TMnac
pasBepHyThbI
M OTBETOM




Ypoee

Ne Hb
3ada CodepixkaHue 3adaHusi Omeem Tun CJIOXKH Ne
Ha 3adaHue 3adaHus Tembi
Husi ocmu
(6ann)
OM. Ing cMMMeTpUYHOTO:
Zc =(Z1xx * Z1k3) = V(-
j50)*(j50)) = ¥(2500) = 50
Om. A =(Z1xx | Z1k3) =
\(-50/ j50) = (-1) =]j.
Torpag =
arth(V(Z1ka/Z1xx)) =
arth(V(j50/(-j50))) = arth(~(-
1)) = arth(j). inn yepes A:
ch(g) = A=j=>g = arch()).

68. PaccuuTaiite n oTBeThLTe. Zc =V(Z1xx * Z1k3) = V(600 | 3apaHue 2 7
CUMMETPUYHBIN * 150) = ¥(90000) = 300 KOMBUHMPOB
YeTbIPEXNOJIIOCHUK UMeeT Oom. aHHOro Tuna:

BXOA4HOE conpoTuerieHne npu NPaKTUKO-
xornocTtom xoae Z1xx = 600 Om OPWEHTMPOB
M Npuy KOPOTKOM 3aMbiKaHUN aHHoe

Z1k3 = 150 Om. OnpepgenuTe ero 3agaHue
XapaKTepucTM4eckoe

conpoTuBneHne Zc.

69. Bbi6epuTe oguMH OoTBET U C) NameHeHne amnnuTygbl | 3agaHue 3 7
obocHynTe cBOW BbIGOP. 1 pasbl curHana npm KOMOUHMPOB
KoadhdpmumeHt nepegade no aHHOro Tuna
pacnpocTpaHeHnsig =a + jb YeTbIPEXMONOCHUKY Ha C BblIGOpOM
CYMMETPUYHOro COrnacoBaHHyH Harpysky. ofHoro
YeTbIPEXMOMCHUKA O6ocHoBaHue: oTBeTa ”
XapakTepusyert: KoadhdpmuneHt obocHoBaHu
A) Tonbko 3aTyxaHue curHana pacnpocTpaHeHns g — em
(a). KOMMJIEKCHas BENMYnHa.

B) Tonbko dasosbivi casur (b). Ero BellectBeHHas yactb
C) UameHeHre amnnuty bl 1 (a) — nocTosHHas
chasbl curHana npu nepegaye no | 3atyxaHus (ocnabnexus),
YETbIPEXMOMCHUKY Ha MHMMas yacTb (b) —
COrnacoBaHHy Harpysky. noctosiHHas ¢asbl. OHu
D) MakcvmarnsHO BO3MOXHYHO onpeaensitoT, Kak
nepenaBaemyto MOLLHOCTb. U3MEHSIETCS KOMIMIEKCHas
O6ocHoBaHue: aMnNnnTyaa HanpshkKeHus
Unn TOKa npu
NPOXOXOEHUN Yepes
CornacoBaHHbIN
yeTblpexnontocHuk: U1/U2
=e’\g.

70. Bbi6epunTe HECKONbLKO D) Mpwu cornacoBaHHoOW 3agaHve 3 7
OTBETOB U 06OCHYINTE CBOM Harpy3ske (ZH = Zc). KOMOMHMpPOB
Bbl6op. B cnegytowmx pexxumax | O6ocHoBaHwme: aHHOoro Tuna
paboTbl YETLIPEXMOMOCHUKA XapaktepucTtnyeckoe ¢ BblbopoM
NCMNONb3YHTCHA NOHATUSA conpoTusneHne Zc HECKOIbKMX
XapakTepUCTUYECKOro onpeneneHo Kak OTBETOB 1
COMPOTUBIIEHMNS U COMNPOTUBIIEHME HArpy3Ky, 060oCcHOBaHM
KoadppmumeHTa npv KOTOPOM BXOOHOE em
pacrnpoCcTpaHeHust: COMNpOTUBIEHNE
A) Mpu NtoGom CONPOTUBIEHUN | YETLIPEXMOSIOCHMKA TakkKe
Harpysku. paBHO Zc (CornacoBaHHbI

B) TonbKko npu xonocTom xozae. pexum). KoadbduuneHTt

C) Tonbko npy KOPOTKOM pacnpocTpaHeHnsi g Takke

3aMblKaHUMW. BBOAWTCS Y UMEET NPOCTON

D) Mpw cornacoBaHHoOM dusnyeckni cMmbicn

Harpy3ske (ZH = Zc). WMEHHO B COrnacoBaHHOM

Ob6ocHoBaHMe: pexume, Tak Kak
ONnCbIBaET M3MEHEHUNE
CcurHana ot Bxofa K Bbixoay
0e3 oTpaKeHuN.

71. Bbi6GepuTe npaBUNbHbLINA A) ConpoTtuBneHune 3apaHue 1 8
oTtBeT. K HennHeHbIm 3aBWCUT OT BEMUYUHBI 3aKpbITOro
3MnemMeHTaMm 3MNeKTPUYECKMX npoTeKaroLLero Toka unm TMna c
Lenen OTHOCATCH 3NEMEHTHI, Y NPUIOXKEHHOTO OOHO3HAaYHbI
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KOTOpPbIX:

A) ConpoTuBneHue 3aBucuT ot
BENNYUHBI MPOTEKAaloLLEero Toka
U NPUNOXEHHOrO

Hanps>XeHus.

B) ConpoTtuBneHne nocTosHHO.
C) EcTb TONbKO aKTMBHas
COCTaBMsAOLLAsA COMPOTUBIIEHNS.
D) BonbT-amnepHas
xapakTtepuctuka (BAX)
npeacTaensieT cobon npsmyto
NMHWIO, NPOXOASILLYIO Yepes
Havano KoopauHar.

Hanps>xeHus.

M BblGopom

72.

Bbi6epuTe npaBUnNbHLIN
oTtBeT. [ padmnyeckuin metoq
pacdeTa HEMMHENHON Lienu
NMOCTOSIHHOrO TOKa, coaepkallen
OJVH HENMMHENHbIN dNEeMEHT n
UCTOYHUK C JIMHENHbIMU
napameTpamu, OCHOBaH Ha:

A) PewweHuu cuctemsl
HENUHENHbIX YPaBHEHNIA.

B) MocTtpoeHnn B ogHoM
cucteme koopamHat BAX
HenuHenHoro anemeHTa n BAX
NWHENHOM YacTu Lenn ¢
nocnenywoLmM onpeaeneHmem
TOYKM NEepeceveHns.

C) MNMpumeHeHun 3aKoHOB

Kupxroda B

anddepeHumansHoi hopme.
D) Pasnoxenuu B pag Tennopa.

B) MNocTtpoeHnn B ogHOM
cucteme koopaguHaTt BAX
HENWHENHOro ariemMeHTa n
BAX nuHenHom yacTtu uenu
C nocnegyoLwmm
onpeaeneHnem To4Kn
nepeceveHus.

3apaHuve
3aKpbITOro
TUna c
O4HO3HaYHbI
M BbIGOpOM

73.

BbiGepuTe Bce npaBUibHbIe
otBeTbl. Cnegyowime 13
NPUBEAEHHbIX 3NIEMEHTOB
obnapatoT HenuHenHon BAX
[nsi NOCTOSIHHOTO TOKa:

A) MeTtannuyecknin pesnctop
(Npn HOpManbHON

Temneparype).

B) MonynpoBoaHWMKOBbLIN ANOA.
C) CrabunuTpoH (avog 3eHepa)
B paboueinr obnacTtu.

D) KaTyLuka MHOYKTMBHOCTM C
deppomMarHTHbIM

cepaevyHUKOM.

3apgaHuve
3aKpbITOro
TMna c
MHOTO3HauH
bIM BbIGOPOM

74.

YcTaHoBUTe cOOTBETCTBUE
Mexay TUNMOM HerIMHEeMHOro
aneMeHTa U XapakTepHbIM
ydacTkom ero BAX.

Twvin

Yyactok

1.
MonynpoBsog
HWKOBbIN
avop obulero
HasHayveHus.
2.
Crabunutpo
H.

3.

BapucTtop.

A) YyacTtok ¢
MarnbImM
AvddepeHLn
anbHbIM
CONpOTUBIEH
nem B
obnactu
npobos,
ncnonb3yem
bl Ans
crtabunumsaum

3apgaHuve
3aKpbITOro
TMnNa Ha
yCTaHOBMEH
ve
COOTBETCTBU
a
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Hust

CodepixkaHue 3adaHusi

Omeem
Ha 3adaHue

Tun
3adaHus

Ypoee
Hb
CJIOXKH
ocmu
(6ann)

Ne
Temsbi

"
HanpsbkeHust.
B) Pesko
BblpaXKeHHast
OOHOCTOPOHH
a8
NpOBOAMMOCT
b.

<)
CrvMMeTpuYH
as
HenMHenHas
Xapakrepuct
uka,
CONpoTUBMEH
ne pesko
nagaet npu
yBENMUYEHUN
HanpshxeHnst
(kak B
NPsAMOM, TaK
1 B oGpaTHOM
HanpasneHnm

).

3anuwwuTe BbiIGpaHHbIe ByKBbI
noa COOTBETCTBYOLLMMU
umdpamu:

1. 2. 3.

75.

YcTtaHoBUTE NpaBuUNbHYIO
nocnepoBaTenbHOCTb
AeNcTBUN Npu rpadmyeckom
onpeaeneHun pabo4yen TOUKH
(Toka u HanpskeHUs) oNA
HernvMHeMnHOro pesucTopa,
BKIHOYEHHOro
nocnepoBaTenbHO C
JNIMHEeMHbIM pe3ucTopomMm R n
ncrtoyHukom AC E:

A) MocTponTb BONbT-amMnepHyto
xapaktepucTuky (BAX)
HenMHenHoro anemeHTa IHn =
f(Unn).

B) OnpenennTb KoopanHaThl
TOUKM NepeceveHns AByX
rpacukoB — 3TO M eCTb pelleHne
(Unn, ).

C) Moctpountb BAX nuHenHon
yactn uenu: | = (E - Unn) / R.
OTO ypaBHeHMe NpsiMON B OCAX
(Unn, ).

D) Ha ogHow koopanHaTHOWM
NMocKoCTK (ocu: HanpsbkeHne U
Ha HenMHEerHOM 3reMeHTe, TOK
I) oTnoxutb 06a rpacuka.

A-B-T-B (A-C-D-B)

3apgaHuve
3aKpbITOro
TMnNa Ha
yCTaHOBMEH
ve
nocneposar
enbHOCTU

76.

LJononHuTte npegnoxeHue.
[nsa aHanuMTnyeckoro pacyeta
Lenen ¢ HeNUHeNHbIMKU
anemMeHTaMu 4acTo UCMOMb3YT
mMeToa , 3aMeHsst

KyCOYHO-NMHENHOW
annpokcMmauum

3apaHue
OTKPbITOrO
TMna Ha
AonoriHeHve




Ypoee

Ne Hb
3ada CodepixkaHue 3adaHusi Omeem Tun CJIOXKH Ne
Ha 3adaHue 3adaHus Tembi
Husi ocmu
(6ann)
HENMUHENHYIO XapaKTePUCTUKY
OTpe3KamMu NpPsSIMbIX JIMHUA.

77. PewwuTe 3agayy ¢ MpumepHbI OTBET: 1. Ha 3agaHve 4 8
pa3BepHyTbIM OoTBeTOM. B MUIINIMMETPOBKE MOCTPOUTb | OTKPbITOrO
LLenm NoCTOSIHHOroO ToKa no Tovykam BAX TMna c
nocrnenoBaTenbHO COeANHEHbI HENMHENHOro anemeHTa pas3BepHyThbI
UCTOYHUK E = 12 B, NMHENHbIN IHN(UnnN). 2. MoctponTs M OTBETOM
pesuctop R =200 Om 1 BAX nuHeriHon vactu: | =
HennHenHbIn anemeHT, BAX (12 - Unn)/ 200. 310
KoToporo 3agaHa TabnuyHo: U, npsimasi, CoeMHsoLLas
B:1,3,5,7;1,A:0.01, 0.03, Toukm: (Unn=0, [=0.06 A) n
0.08, 0.15. Onpepenute (Unn=12, I=0). 3. Hantn
rpadpn4eckum MeToaoM TOK B TOYKY NepeceveHns AByx
Lenun n HanpsbkeHne Ha rpadouKoB.

HENMMHENHOM 3rieMeHTE. MpnbnnsntensHo: Unn =
5.5B,1=0.032 A. Oteet
OOrMXKeH cogepxatb rpaduk
C NOCTPOEHUSIMM U
YNCNEHHbIE 3HAYEHUS,
nonyyYeHHble 13 rpaduka.

78. PaccuuTtanTe n otBeTbTe. HanpshkeHne Ha 3apaHuve 3 8
HenuHenHbin anemeHT ¢ BAX, HENMHEeNHOM anemMeHTe KOMOUHMPOB
annpoKCUMUPOBaAHHON ABYMS UHn gormkHo ObITb 25 B. aHHoro Tuna:
npsimbimu: 1=0 npu U<5 B; CocrtaBnsiem ypaBHeHve NpPaKTUKO-

[=0.1*(U-5) npn U=5 B, BkntodeH | ang uenu: E = I*R + Unn. OpPUEHTMPOB
nocrnepoBaTenbHO C Ho | n UHdn cBasaHbl: | = aHHoe
pesuctopom R=50 Om n 0.1*(UHn - 5). 3agaHune
ncTovHukom E=15 B. MopctaBnsem: 15 =
OnpegenvTe TOK B LiENu. 0.1*(Unn-5)*50 + Unn =

5*(Unn-5) + Unn = 6UHn -

25. OT1ctoga 6UHN = 40,

UnHn =6.67 B. Torpa | =

0.1*(6.67-5) = 0.167 A.

79. BbiGepuTe oauMH OTBET U B) Onsa crabunusaumu 3apgaHuve 2 8
ob6ocHynTe cBOW BbIGOP. (noppepxaHus KOMOUHMPOB
C1abnnnTpoH NpUMeHsieTcs B NMOCTOSAHHOIO) HAMPSPKEHWSA | aHHOro TMna
Lensx NOCTOSAHHOIO TOKa: Ha Harpyske npu ¢ BbIbopoM
A) Ons BeInpsAMneHuns N3MEHEHNN BXOOQHOTO OfHoro
nepeMeHHOro Toka. HanpsPKEeHWS UK Toka oTBeTa n

B) Onga crabunumsaumu Harpysku. 06oCcHOBaHM
(noanepxaHns MOCTOSIHHOTO) O6ocHoBaHue: em
HanpsPKeHWS Ha Harpyske npu CrabunutpoH paboTaet Ha
M3MEHEHUN BXOOHOro obpaTHon BeTBn BAX B
HanpsPKeHWS UK ToKa Harpy3ku. | obnactu npobos, roe
C) Ons ycunexus curHana. HebonbLIOe n3mMeHeHne
D) ins co3paHna NnepeMeHHOoro | HarpsbkeHus Bbi3biBaeT
HanpspKeHUS. fornbLUuoe N3MeHeHne Toka.
O6ocHoBaHue: BkntoumB ero napannensHo
Harpyske ¢ 6annacTHbIm
pEe3nNCTOPOM, MOXHO
nobuTtbes, YToObI
HanpsbkeHne Ha Harpyske
ocTaBarnoch MpUMepHO
paBHbIM HaMNpPs>KEHUO
ctabunumsaumm
cTabunuTpoHa.

80. BbiGepuTe HECKONbLKO B, B. 3apaHue 3 8
OTBETOB U 0GOCHYy1TEe CBOM O6ocHoBaHue: B — KOMOMHMpPOB
Bbl6op. Criegyowne NPVHLMN Cynepnosnumm aHHoro Tuna
ocobeHHOCTH pacyeTa crnpaBeanve TOMbLKO Ans c BblbopoM
HENVHENHbIX Lienemn NUHenHbIX uenen. C — ns- HECKOIbKNX
MOCTOSIHHOTO TOKa Mo 3a CIOXHOCTU OTBETOB 1
CPaBHEHMIO C NMMHENHbBIMMU: aHanMTU4Yeckoro onucaHmnst | obocHoBaHM
A) MNMpumeHnm NpuHLMN BAX yacTto npuberatoT k emM

Cynepnosvumm (HanoxeHus).

rpadonyeckmm




Ypoee

Ne Hb
Omeem Tun []
3ada CodepixkaHue 3adaHusi u CJIOXKH N
Ha 3adaHue 3adaHus Tembi
Husi ocmu
(6ann)

B) Henpmmenum npmHumn
cynepnosmuuu.

C) YacTo ncnonb3aytotcst
rpacpuyeckue nnm YUCneHHble
MeTOAbI.

D) Bcerga cyuwiectsyet
eOVHCTBEHHOE peLleHne ans
TOKOB W HaNPsKEeHUN.
O6ocHoBaHue:

NOCTPOEHUAM UNn
nTepaunoHHbIM
YncneHHbIM metogam. D —
HEBEPHO, B HEMNMNHENHbIX
Lensax MoxeT ObITb
HEeCKoIbKO paboumx Touek
(peLueHuni).




MeTtoanyeckue MaTepualibl, ONpeJe/silOlIMe TPOLEAYPY OLEHHBAHMS 3HAHMIA,
yMeHHil, HABBIKOB M (MJIM) ONBITA [JeATeIbHOCTH, XapaKTepu3ylollHe MpPouecchl
(opMupoBanusi KoMneTeHIH I

3.1 XapaxkTepucTuka MpOLENypbl TEKyIled M MIPOMEXKYTOUYHOM aTTecTaluu IO
JTUCLUIUIMHE

OneHrBaHue 3HAHWH, YMEHUH, HABBIKOB U OIBITA JIEATEILHOCTH MPOBOAATCS HA OCHOBE
CBE/ICHUI, NPUBOAMMBIX B MAaTpHUIlE COOTBETCTBHUS OLICHOYHBIX CPEJCTB 3allJJaHUPOBAHHBIM
pe3ysbTataM o0ydeHUsI.

Llesnp TeKylero KOHTPOJIS YCHEBAEMOCTH IO Y4YE€OHBIM AUCLUIUIMHAM B CEMECTpe —
IpoBEpKa MNpPHOOpEeTaeMbIX OOYyYalOUIMMHUCS 3HAHWH, YyMEHWH, HAaBBIKOB B KOHTEKCTE
(bopMHpOBaHUsI YCTAHOBJICHHBIX O0Opa30BATENBbHOM MpOrpaMMoON KOMIIETEHIMH B Te4YeHUE
cemecTpa. Tekylmuil KOHTPOJIb OCYILECTBISETCS Yepe3 CUCTEMY OLIEHKU IPENoJIaBaTeIeM BCEX
BUJOB pPAa0bOT 0Oyyaromuxcs,, MNpelyCMOTPEHHbIX paboyeil mporpaMmMol AMCUUIUIMHBI U
y4€OHBIM IIJIaHOM.

3.2 Kputepuu u ImIKana OLIEHUBAHHUS PE3Yy/IbTaTOB M3YUEHHs AUCLUIUIMHBI BO BpeMs
3aHATUHN (TEKYLIUI KOHTPOJIb YCIIEBAEMOCTH)

Kputepun olleHKHM TECTOBBIX 3a/laHHM

KonndecTBo BEpHBIX OTBETOB:

86 — 100% - omeHka «OTIMYHO» (rIy0OKOe 3HaHHE Y4eOHO-IPOrpaMMHOIO MaTepuaa,
yMEHHE CBOOOJHO BBHITNONHATh 3a/IaHUS, YCBOMBIIMK B3aMMOCBSI3b OCHOBHBIX TTOHSTHA
JUCLUIUIMHBL, CIIOCOOHBIN CaMOCTOATENBHO MPUOOPETAaTh HOBBIC 3HAHUS U YMEHHs; CIOCOOHBIN
CaMOCTOSITEJIbHO MCII0JIb30BaTh YI1yOJIeHHbIE 3HAHU);

71 — 85% OTBETOB — OLIEHKa «XOpOoIIo» (IOJHOE 3HaHUE Y4eOHO-TIPOrpPaMMHOI0
MaTtepuaia,  yCHEIIHO  BBINOJNHSIONIMKA  MPEIyCMOTPEHHBIE  NPOTPaMMO  3aJaHus,
MOKa3bIBAIOUIMI CHUCTEMAaTHUYECKUM XapakTep 3HAaHWW MO AMCUUIUIMHE U CHOCOOHBIM K HX
CaMOCTOSITEIFHOMY IIOTIOJTHEHUIO ¥ OOHOBJICHHIO B XOJ€ JajbHEUIIEro oOydyeHHs B By3€ U B
Oynyuieit mpodeccuoHANbHON ACSITENTFHOCTH );

50 - 70% OTBETOB — OIICHKA «YIOBJICTBOPUTEIHHO)» (OOHAPYKUBIINN 3HAHUE OCHOBHOTO
y4eOHO-TIPOrpaMMHOTO MaTepuasia B oObeMme, HEoOXOIUMOM JUIsl JalbHeHiiero oOydyeHwus,
BBITTOJTHSFONIETO 3a/IaHUsl, TPEAYCMOTPEHHBIE IPOTPaMMOH, JOMYCTHBIIAM HETOYHOCTH B
OTBETE, HO 00JIa/IAI0IIMM HEOOXOIMMBIMU 3HAHUSMU JIJISl UX YCTPAHEHHUs);

MeHnee 50% OTBETOB — OIIGHKA «HEYIOBJIIETBOPUTEIHHO» (WUMEIoImeMy MpoOensl B
3HAHUSX OCHOBHOI'O Y4eOHO-IIPOrPaMMHOIO MaTepuana, JOMYCTHBIIEMY MPUHIUIHAIbHbIE
OIIMOKH B BHITIOJIHEHUH MTPEyCMOTPEHHBIX TPOTPaMMON 3aaHNN )

3.3. Kpurepun u 1IKajga OLEHUBAHMUA pE3YJbTATOB M3Y4YEHUs JUCIMIUIMHBI Ha
MIPOMEXKYTOUYHOM aTTECTALNKI

[IpomexyTouHas arTecTanysl pe3yabTaTOB M3YyUEHUs JUCLUIUIMHBI MPOBOJAUTCA B BUIE
3ayeTa Wi 3K3aMeHa.

OcHOBaHHMEM JUIsI OIpEJCNIEHUs] OLIEHKM Ha 3adeTe CIYXUT YPOBEHb OCBOCHUS
oOyyaromuMcsi Mmartepuaja ¥ (HOPMHUPOBAHHS KOMIETEHIUS, TPETYCMOTPEHHBIX Y4eOHBIM
TUTAaHOM.

YcneBaeMoCTh Ha 3a4eTe ONpesieNsieTcsl OSHKAaMM: 3a4TEHO; HE 3a4TEHO.

Ouenka Kpurepuu onenuBanus bamibHo-
pelTHUHTOBAs
OIICHKA
«3auTeHo» OOyuaromuiicsi 0OCBOMJ KOMIETEHIIMU AUCIUIUIHHBI Ha | 51-100
51-100 % wu moka3zan XOpOIIME 3HAHUS H3YyYEHHOTO
y4eOHOT0
MaTtepuaina, JOTUYHO U TOCIEAOBATEIbHO H3IIOKUT U
MOJIHOCTBIO PACKPBUI CMBICH MPEJIaraeMoro BOIPOCa;
MIPOJIEMOHCTPUPOBAIT YMEHHE MPUMEHHTD




TEOPETUYECKHE 3HAHUS ISl PEHICHUsS MPaKTHUECKOM
3a/1aud; BBIOJHWI BCE KOHTPOJIbHBIC  3aJIaHus,
MIpelyCMOTPEHHbIE paboyeil mporpaMMon AUCIMITITUHBI

«He 3auTeHo» OOyuvarommiics OCBOMJI KoMIeTeHIHMH auciumuinaer | 0- 50
MeHee 4yeM Ha 51% u mpu oTBeTe Ha MpearacMbli
BOIIPOC BBISIBUJIUCH CYIIECTBEHHBIC TPOOEIHI B 3HAHUSIX
y4eOHOr0  Marepuaja, HEyMEHHE C  IOMOIIbIO
mpernojaBaTesis  MOJyYUTh  MPABUIBHOE  PEIICHHE
MPAKTUYECKON 3a]1aui; HE B TIOJITHOM 00HEME BBITIOTHILII
BCE KOHTPOJLHBIC 3a/IaHUS, PETYCMOTPEHHBIC pabodeii
POrpaMMO¥l TUCIIMILIIHHEI

OcHOBaHMEM JJIsi OIpPEICNICHUs] OLEHKM Ha 5K3aMEHE CIIY)KUT YPOBEHb OCBOEHUS
oOyyaromuMcsi y4eOHOro MaTepualia, yMEHHE pemiaTh MPaKTHYECKUe 3a/1a4i U (POPMUPOBAHHS
KOMITETEHIHSL, TIPETyCMOTPEHHBIX Y4eOHBIM IIAHOM.

VYcmeBaeMOCTh Ha 9IK3aMEHE OINpeNeNsiercs OICHKAMH: «OTIMYHO»;, «XOpOIIO;
«yJIOBJIETBOPUTEIHHOY,

«HE yIOBJICTBOPUTEIHHOY.

O1eHKa «yIOBJIETBOPUTEIBHO» MO JUCLHUIUIMHE MOXET BBICTABIATHCS U MPH HEMOJHOU
c(hOpMUPOBAHHOCTH KOMIETEHIIUH B XOJ€ OCBOCHUSI OTJEIHHON Y4EOHOU MUCIMIUIAHBI, €CIIH UX
dbopMHpoBaHUE MPEAINoaraeTcsi MpPOJODKUTh Ha Oojiee MO3AHMX 3Tamax OOydeHHs B XOje
W3YYEHUS JPYTUX Y4eOHbIX JUCIHILIUH.

Ouenka Kputepuun ouenuBanus baubHo-
pEUTUHIOBast
OIICHKa

«OTIANYHO» OOyyaromuiics OCBOWJI KOMIETSHIIMH TUCIUILIMHEL | 86-100

Ha Bcex drtamax ux (opmupoBanus Ha 86-100 %,
MoKa3aj TIyOOKHe 3HaHHWs y4eOHOro MaTepuala,
JIOTUYHO U TIOCIIEJIOBATENIFHO M3JI0KII COJICPIKaHUE
OTBETOB Ha BONPOCHI OWIIEeTa; MPOJIEMOHCTPUPOBAI
YMEHHE  HJUTIOCTPHUPOBATH TEOPETHUYECKHE
MOJIOKEHHSI KOHKPETHBIMU IPUMEPaMU U CBOOOJIHO
BBIMOJIHSTh 3K3aMEHAIMOHHBIC 3aJaHusl; YCBOWII
OCHOBHYI0O U O3HAKOMHJICS C JIOMOJHHUTEIBHON
JUTEPATYpOil; BBIMOJHUI BCE KOHTPOJIbHBIE
3a7aHusl, TPETyCMOTPEHHBIE paboYell MporpamMMoit
JIMCITUTLTHHBI

«Xopomo» OOyuaromuiicss 0CBOMJI KOMIIETEHIIMM AUCHUIUIMHBL | 61-85
Ha Bcex Jramax ux (opmupoBanus Ha 61-85 %,
nokazaJl TiyOOKHe 3HaHHUS Y4eOHOro marepuaa,
JIOTMYHO M TIOCIIEIOBATENIFHO U3JIOXKUII COJIEpKAHUE
OTBETOB Ha  BOMPOCH OWjeTa, HO JIOMYCTHI

HECYIIIECTBECHHbIE HETOYHOCTH;
MIPOJEMOHCTPUPOBAI ~ YMEHHE  HWIIOCTPUPOBAThH
TEOpPETUYECKHE MOJIOKEHUS KOHKPETHBIMHU
npUMepaMu U BBINIOJHATh  AK3aMEHALIMOHHBIE

3alaHusl; YCBOWJI OCHOBHYIO M O3HAKOMMIICS C
JOTIOJIHUTEIIBHOM  JINTEPaTypOM; BBIIOJHUI BCE
KOHTPOJIbHBIE 3aJJaHUs, IPEyCMOTPEHHbIE pabodei
IIPOrpaMMON AUCIUIUIMHBI

«Y1oBJeTBOPUTEILHO» | OOydaromuics 0CBOMI KOMIETEHIMU AUCIUIUINHBI | 51-60




Ha Bcex f3ramax ux (opmupoBanus Ha 51-60 %,
MoKa3aJl 3HaHMWA Y4eOHOTO MarepHuaia B oObeme,
HEOOXOJUMOM  JUISl  JTAJIbHEHIIIEro OCBOCHHS
y4eOHBIX MPOrpaMM, HO JOMYCTHJI TOTPEIIHOCTH B
W3JIOKCHUH OTBETOB HAa BOINPOCHI OWIIeTa W TpH

BBIITOJIHCHU U 9K3aMEHAallMOHHBIX 3a/1aHU;
O3HAKOMWICA C  OCHOBHOHU JUTEPaTYypOH,
PEKOMEHJIOBAaHHOM MNPOrpaMMOM;  CIpaBWICS C

KOHTPOJIbHBIMM ~ 33JJaHUSIMH, [PELYCMOTPEHHBIMU
paboueli mporpaMMoi TUCIUTUIHHBI

«He
YAOBJIETBOPHUTEIbHO»

OOyuarouiics 0CBOMJI KOMIIETEHIIMH AUCHUIUINHBI
Ha BCeX JTanax ux popMupoBaHuUs MeHee yeM Ha 51
%, oOHapyxun npoOenbl B 3HAHUAX  Y4eOHOro
MaTtepuaia, JOMyCTU NPUHIUIHAIbHbIE OIIMOKU B
BBITNIOJTHEHUH KOHTPOJIBHBIX 3aJaHui,
IIPEyCMOTPEHHBIX paboueii IIpOrpamMmon
JUCIUILINHBI

0-50




