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Pabouas nporpamma JUCLHAITTAHBL «Teopemqecmfle OCHOBBI 3JIEKTPOTCXHUKHN) COCTaBJICHA B

COOTBETCTBUH ¢ TpeGoBannsiMH PenepasbHOro rocyAapeTBeHHOrO 06pa3oBaTENBHOIO CTAHAAPTA
ppiciero obpasosanus (PI'OC BO), yreepxieH

soro IlpukasoM MUHHCTEPCTBA 00pa3oBaHus U
Hayku Poccuiickort Genepalyu 28.02.2018 r. Ne144. Pa6ouas nporpamma npeHasHayeHa it

[OArOTOBKM OakagaBpa Mo HanpaBJieHHIO 13.03.02 DiieKTpOIHEpPreTHKA U JIEKTPOTEXHHKA,
npoduiIs - DIEKTPoCHAKEHHE.

Hacrosmas pa6oqa51 ImporpamMmma JUCILUIITAHBI cocTaBjieHa B paMKax OCHOBHOM

npohecCHOHANBHOM 06pa3oBaTeIbHOM IPOrPaMMBbl (OIIOIT) 1 y4HTHIBAET OCOOCHHOCTH 00y4eHus

IpY MHKIIO3MBHOM O00pa3sOBaHMM JHI[ C OTpaHUYEHHBIME BO3MOXXHOCTAMH 30POBBA (OB3) u
WHBAJIUIOB.

CoCTaBUTEND — KaHIUIaT TEXHUYECKUX HAyK, NOUCHT xadenpst OHATII Enumkos E.H.

Pabouas mporpamMMma y4eOHO# AUCIIUILTHHEL oGeysKIeHa Ha 3aceaHuy Kadeapsl
«DHeproobecneyeH s U aBTOMATH3aIUA TEXHONIOTTIECKIX IIPOLIECCOBY

« 17» ampens 2020r. (mpotoxomn Ne 8).

3aB. Kadeapoii, «IHeproodecneICHU 1

ABTOMATH3ALAN TEXHOIOTMYECKUX TpoiieccoB» B.M. I10omoB T0KTOp TEXHHMECKAX HAYL,
npodeccop -

Paboyas nporpaMma JUCIAIUIMHEL 000peHa METONUYECKOH KOMHUCCHER (aKynpTeTa
320YHOTO 00y4eHHU

21 anpens 2020r. (mpoTokon Ne 4 ).

Ipencenaress METOAUYECKON KOMHCCHY,

KaHOMOAT TEXHAYECKUX HAayK, JOLUEHT B.A. 3axapoB
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1. Ilnanupyemsle pe3yJbTaThbl 00yUeHHs 110 JHCHHUILIMHE,
COOTHEeCeHHbIE C IVIAHUPYEeMBbIMH pe3yJbTaTamMu ocBoenus OIIOII

1.1. Heab 1 32124 JUCHUILIHHBI

bakanaBp mo nHampaiieHuto noArotoBku 13.03.02 DyekTpos’HEpreTuka M JJIEKTPOTEXHUKA
JNOJKeH OBITh MOJATOTOBJIEH K CJHENYIOIIMM BHJIAaM NpOo(deCCHOHATbHOW  JesTeNbHOCTHU:
TEXHOJIOTMYECKUH, KCIITyaTallHOHHBIN, IIPOEKTHBIN.

Heap aucuumiuHbl — GOpMHpPOBAHHE y CTYIEHTOB CHCTEMbl 3HAHWM, HEOOXOIUMBIX JUIS
NOCJEIYIONMEH MOATOTOBKH OakaiaBpa, ClOCOOHOTO 3(PQEeKTHBHO peliaTh MPaKTHUYECKUE 3a]auu
CENIbCKOXO3SHCTBEHHOTO0 IMPOU3BOJCTBA, a Takke (OpMUPOBAHHE Yy CTYIEHTOB yMEHUS
CaMOCTOSITENILHO YIIyOJsTh U pa3BUBATh IMOJTYYECHHbBIC 3HAHUS.

3agauu AMCHMILIMHBI:

— U3YUYCHHEC MCTOAOB aHaIM3a JJICKTPUYCCKHUX W MAarHUTHBIX ueneﬁ Kak_MaTEMaTHYCCKHUX
MOI[GJ'ICI‘/'I QJICKTPOTCXHUYCCKUX O6’beKTOB; HUCCIICAOBAHUC OJICKTPOMArHUTHBIX IIPOLCCCOB,
MMPOTCKAOIMNX B COBPCMCHHBIX QJICKTPOTECXHUUYCCKUX YCTaHOBKax IIpu Pa3JINIHBbIX
SHEPTCTUICCKUX HpeO6pa3OBaHI/I$IX; OCBOCHHE COBPCMCHHLIX MCTOAOB MOICIUPOBAHHUA
SJICKTPOMAIrHUTHBIX IMPOUCCCOB € UCITIOJIB30BAHUCM KOMITIBIOTCPHBIX TEXHOJIOTHH.

1.2. KoMneTeHIIUM U HHAUKATOPBI UX J0CTHKEHUI

OIIK-3. CnocoOeH HCIoab30BaTh METOABI AaHAIHM3a U MOJCITUPOBAHHS MIEKTPHUECKUX eTIeH 1
SJICKTPUYCCKUX MAllNH

KO,Z[ 1 HAMUMCHOBAHUEC

HHAMKATOpa [Tmanmpyembie pe3yabTaThl 00YUCHUS TIPH MPOXOKACHUH MPAKTHKH
JIOCTUKEHUS (PopmupyeMble 3HaHHS, yMEHHS1, HABBIKK ) * **
KOMIeTeHIn ™ *
spanms | OOydaromuiicss OJDKEH 3HAaTh: METOABl aHAIM3a |
OIIK-3.1 MOJEIUPOBAaHUSA  JIMHEMHBIX H HeJIMHEHMHBIX ILendi
Venonb3yer Merozp! MOCTOSTHHOTO U TIEPEMEHHOTO TOKA.
aHalin3a u
MOJIETTUPOBAHHUSI —(b1.0.15-3.1)
JMHENHBIX 1 ymenns | OOy4JarOIIMIICS OKEH YMETh: HCIOJIb30BaTh METOIBI
HEJTMHENHBIX Lenei aHaJIM3a U MOJACIIUPOBAHUS JTUHENHBIX U HETMHEHHBIX Lenen
TOCTOARHOTO 1 MOCTOSIHHOTO U ITEPEMEHHOTO TOKa.
NIEPEMECHHOI'O TOKa
- (b1.0.15-Y.1)
nappikn | OOydarommuiicss JOMHKEH BJIAETh: HaBBIKAMH aHalIHW3a U
MOJEIMPOBAaHNUS JIMHEMHBIX W HEJIMHEWHBIX LENeu
MOCTOSIHHOTO M TIEPEMEHHOT0 TOKa
- (b1.0.15-H.1)
suanns | OOyJarOIuiica 10mKeH3HATh: METOIbIpacyeTa
OIIK-3.2 MEePEXOJIHbIX  NIPOLECCOB B ANEKTPUUECKUX  IEMAX
Ycnob3yer MeTo/tp! MOCTOSTHHOTO U TIEPEMEHHOTO TOKa
pacuera nepexoHbIX
IIPOLIECCOB B —(b1.0.15-3.2)
JIEKTPUYECKHX HETAX ymennst | OOydaronuiicss MOMKEH YMETh: HCIOJIB30BaTh METOIbI
IOCTOSIHHOTO U pacdera MepexoJHbIX IMPOILIECCOB B AJIEKTPUUECKUX LIETISIX
TMEPEMEHHOTO TOKa IMOCTOAHHOI'O 1 IEPEMEHHOI'0 TOKA
- (b1.0.15-Y.2)
nappikn | OOydJarOmMiCS JTOJDKEH BJIAQJETh. METOJAaMHU pacyeTa
MEePEXOJIHbIX  NPOLECCOB B ANEKTPUYECKUX  IEMAX
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IMOCTOAHHOI'O 1 IEPEMEHHOI'O TOKA

- (51.0.15-H.2)
smanmg | OOy4arOMMNACA I0IKEH3HATH: OCHOBBITEOPUHU

OIIK-3.3 3JIEKTPOMArHUTHOIO TIOJsL U IENel C pacrpeiesieHHbIMU
HpI/IMeHHeT 3HaHUuA napaMeTpaMH
OCHOB TEOpHUH
5IEKTPOMArHUTHOTO —(b1.0.15-3.3)
oA U LeNnen ¢ YMEHHUSA O6yanOH1PIf/'IC$I AOJDKCH YMCETh: HPUMCHATL 3HAHUSA OCHOB
pacripeaeieHHbIMA TEOPUHUAICKTPOMArHUTHOT OMOJIUIIETICHC
napameTpamu pacupe€aciCcHHbIMU IapaMeTpaMu

- (B1.0.15-Y.3)

mappikn | OOyJarOLIMIiCS OMKEH BIIQAETh: 3HAHUSIMH OCHOB TEOPUH
AJIEKTPOMArHUTHOTO TIOJIi W LIENeH C pacrpeelICHHbIMU

rnapameTpamu.
- (b1.0.15-H.3)
spanns | OOyJaromwmiicss JOMKEH 3HATh: NPUHIMIBL JIEHCTBUS
OIIK-3.4 3JICKTPOHHBIX YCTPONCTB
JemoHCTpHUpYyET . (Bl 0.15-3 4)
TIOHUMAaHHE MPUHLINIIA s “'
JIEACTBUS SJIEKTPOHHBIX YMCHHUSA O6y11a}01um/1051 AOJIKCH YMCTh: ITOJIb30BAaThCS NPUHIHUIIAMU
YCTPOMCTB JIEUCTBUS DJIEKTPOHHBIX YCTPOUCTB
- (b1.0.15-Y 4)
nappikn | OOydaromuiics AODKEH BiaJeTh: NPUHLUIAMHU JEHCTBUS
ANIEKTPOHHBIX YCTPOWCTB
- (b1.0.15-H.4)
sparms | OOydJarommiicss JODKEH 3HATh: (YHKIMA W OCHOBHBIC
OIIK-3.6 XapaKTEPUCTUK JJIEKTPUUECKUX U DIEKTPOHHBIX arlaparoB
ITpumenseT 3HaHUA — (B1.0.15-3.5)
(GYHKIMH 1 OCHOBHBIX =
XapaKTEPUCTUK YMEHHS OGy‘IaIOHII/II/ICFI AOJDKCH YMCTbh: HPUMCHATH 3HAHUA
SJIEKTPUYECKHUX U GYHKIMA U OCHOBHBIX XapPaKTEPUCTUK DJIEKTPUUCCKUX H
9JICKTPOHHBIX anmnapaToB SJICKTPOHHBIX aIlllapaToB
- (b1.0.15-VY.5)

nappikn | OOydaromuics MOMKEH BIAETh: 3HAHUSAMHU (QYHKIMNA U
OCHOBHBIX XapaKTePUCTHK JICKTPHUCCKHUX M IICKTPOHHBIX
anmnaparoB

- (b1.0.15-H.5)

2. MecTo aucuuMnaunsl B crpykrype OITIOIT
JucuumuimHa «TeopeTHueckue OCHOBBI AJIEKTPOTEXHUKNY» OTHOCUTCS K 00s13aTeIbHON YacTH
porpaMMmel OakajgaBpuara.

3. O0bEéM AUCHMIIMHBI U BH/bI y4e0HOI padoThI

O6bem auctumuHel coctapinseT 10 3adetnpix equnull (3ET), 360 akagemuvecknx 4acoB
(manee yacoB). JlucrurinHaa uzy4aercs Bo 3, 4 ceMecTpax.

3.1. Pacnpenenenne o0beMa JMCOMIIMHBI IO BUAAM Y4e0HOH padoThI

Bun yueGHoit paboTst KonuyecTBo 4acos

KonrakTHasi padora (Bcero) 192




B ToM uucne:

Jlexmmm (JI) 64
[Tpaktuueckue 3ansatus (I113) 64
Jlabopatopusie 3ansarus (J13) 64
CamocrosTesabHast padora odyuaromuxcs (CP) 141
Kounrtpoin 27
Hroro 360

3.2. Pacnipenesienue y4eOHOro BpeMeHHM 10 pa3jiejiaM U TeMaM

B TOM YHCJIC
KOHTaKTHas paboTta g
No HaunmenoBanue paszena u Bcero g .
TEMBbI TEMBbI 4acoB b 3 3 CP

1 2 3 4 5 6 7 8

1 DJIEKTpUYECKUe 1eTH 44 8 8 8 20 4
MOCTOSIHHOTO TOKAa

2 JluHelHBIE STIEKTPUIECKHE 44 8 8 8 20 4
e CHHYCOUIAILHOTO TOKA

3 Tpexdaznble nenu 44 8 8 8 20 4

4 ITepexoanbie mpoLECCH B 44 8 8 8 20 4
DIIEKTPHUYECKUX TETISIX.
JIuHennsple nenu ¢

5 NEPUOTNICCKUMHU 44 8 8 8 20 4
HECHHYCOHIaTbHBIMU
HANPSDKEHUSIMU ¥ TOKAaMHU

6 Henuneiinbie sneKTprueckue 44 8 8 8 20 4
Y MarHUTHBIC [IENU
OeKTpu4ecKue 1enHu ¢

7. pacnpeeeHHbIMA 44 8 8 8 20 3
napamMeTpamu

8. DJIEKTPOMArHUTHOE TI0JIe 25 8 8 8 1 X
KoHTposb 27 X X X X 27
Hroro 360 64 64 64 141 | 27

4. CTPYKTYpa M cojiep:KaHue TUCIUITHHBI
4.1. Cogepxanne TUCUUNIMHBI

Jlunetinvle anekmpuyeckue yenu nocmosanHo20 moKa

OCHOBHBIE BEJIIMYUHBI, XapPaKTEPU3YIOIIHUE DIIEKTPUYECKYI0 Lemnb. HanpskeHHOCTh
IMEKTPUYECKOTO TMOJs. ODJIEKTPUYECKUM MMOTeHIMal M HalpsDKeHHe. OJEeKTPUYECKUH TOK.
[110THOCTH TOKA. DIIEMEHTHI U CXEMBbI 3aMEIIEHHUS AIEKTPUYECKOM 1IeTIH OCTOSTHHOTO TOKA. 3aKOH
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Owma. Uctounuk O/IC M UCTOUHUK TOKA. DIEKTPUUECKAsl SHEPIUs U MOIIHOCTb. DHEPreTUUECKUI
OayaHc B ayeKTpuueckoi 1enu. 3akoHbl Kupxroda. [IpeobpazoBanue TUHEHHBIX AJIEKTPHUYCCKUX
CXEM NpH MOCIEAOBATEIIBHOM, IMAapaJUIEIbHOM M CMEIIAHHOM COEJUHEHUU PEe3UCTOpoB. Merton
peoOpa3oBaHuil TPEYroJIbHUKA COMPOTUBIICHUM B SKBUBAJIEHTHYIO 3B€3/ly U HA000POT.

Pacuer snexTpuyeckoii 1ienu ¢ moMousio ypapaeHnit Kupxroga. MeToa KOHTYpHBIX TOKOB.
Merton y310BbIX OTEHLIMATOB. MeTos HanoxeHus. MeTos S5KBUBaJIEHTHOrO reueparopa. Teopema
komneHcanuu. CBONHCTBO B3aUMHOCTH.

Jluneiinvle snexkmpuyeckue yenu CUHyCouoaibHO20 MoKd

Amruntyaa, 4actora U (a3a cuHycowaaapHOro Toka. JlelicTByroliee 3HauyeHHE
CUHYCOMJIAJIbHOTO TOKAa. BeKTOpHOE mNpelcTaBlIe€HUE CHHYCOMAAIBbHBIX BEIWYUH. SIBiIeHHE
3JEKTPOMarHuTHOW HMHAYKUMHU. Camounaykiuss. HWHOykTuBHOCTh. Pe3ucrop, HHIyKTHBHAs
KaTyllka M KOHJEHCAaToOp B LENM CUHycOoWJaiapHOro Ttoka. llocienoBaTenbHoe COeIMHEHHE
pe3ucTopa, UHAYKTUBHOM KaTyIIKH U KOHJIEHCAaTopa. AKTUBHAs, pEaKTUBHAS U MOJIHAs MOLIHOCTH.
[lapannenbHoe coequHEHHME BETBEM € pPE3UCTOpPAMM, KaTylIKaMHM M KOHJIEHCATOpamH.
[TpeoOpazoBanus TMHEHHBIX ANEKTPUUYECKUX LENEel CHHYCOUJAIBHOIO TOKA.

KomMmruiekcHplli MeTOof] pacueTa Lieneld CHUHYCOUMJAIbHOTO TOKa. BekTopHoe u3o0paxeHue
CHUHYCOUJAJIbHBIX BEJIMUUH Ha KOMIIJIEKCHOHM MI0cKOCTU. 3akoHbl OMa u Kupxroga B KOMIUIEKCHON
dopme. MomHOCTH B KOMIUIEKCHOH (hopme. banmanc molHOCTel B MM CHHYCOUJAIBHOTO TOKA.
W3mepenune akTHBHOW MOLTHOCTH.

Pacuer neneil cuHycoMaaJIbHOTO TOKAa KOMIUIEKCHBIM MeTOJ0M. Pacuer Hepa3BeTBIIEHHOU
nenu. Tomorpaduueckass auarpamma. [lapannenbHoe W CMEIIAHHOE COEIUHEHUE MPUEMHHUKOB.
Pe3onanc B oanekTpuyeckux uensx. Pe3oHaHc HampsbkeHuH. YacTOTHBIE XapaKTEPUCTUKHU
MIOCJIEIOBATENBHOTO KOHTYpa. Pesonanc tokos. IloBeimenne xko3((UMenTa MOIHOCTH B IIETIAX
CHUHYCOHJIaJIbHOTO TOKA.

DNEeKTPUYECKHUE LMK ¢ B3aUMHOW MHIYKTUBHOCTHIO. SIBneHue B3aumHou uaaykuun. IJC
B3aUMHOM MHAYKUMH. OqHOMMEHHBIE BBIBOABL. 1locienoBaTenbHOE COEIMHEHUE IBYX WHIYKTUBHO
CBSI3aHHBIX KaTyIlIEK.

[TapamnenpHOe COeIMHEHHE WHAYKTHMBHO CBSI3aHHBIX KaTymek. Pacuer pa3BeTBICHHBIX
UHAYKTHBHO CBSI3aHHBIX ILeneil. OKBHUBaJieHTHas 3amMeHa (pa3Bs3Ka) MHJIYKTHUBHBIX CBS3EH.
Boznymnssiit Tpanchopmarop. OcHOBHBIE ypaBHEHUs. BekTopHas auarpamma.

qCTBII)eXHOJ'[IOCHI/IKI/I. OcHOBHBIE TIOHATHS. ypaBHeHI/Ifl YCTBIPEXITOJTFOCHUKOB.
3KCHepI/IMeHTaHBHOG OIIpCACIICHUC €ro napameTpoOB. OKBUBaJICHTHEIC CXEMBI
YCTBIPCXIIOJIHOCHUKOB.

Tpexgasnvie yenu

OcHoOBHbIE OHATHUS O Tpex(a3zHbIX Hensx. TpexdasHplii CMHXpOHHBIN reneparop. CrocoOsl
coequHeHuil TpexdazHbix nemeil. CummerpuuyHbli pexxum  TpexdasHoit 1enu. Pacuer
HECUMMETPUYHBIX PEKUMOB TpeX(azHbIX eneid. MOIHOCTH CHMMETPUYHON U HECUMMETPUYHOM
TpexdaszHoi 1enu. Bpamatomeecs wmarautHoe mnone. IlpuHnun geictBus  TpexdazHOro
ACMHXPOHHOTO JBurarens. Pacder HECMMMETPHYHBIX PEXHUMOB Tpex(a3HbIX Leneld MEeT0J10M
CUMMETPUYHBIX COCTABJISIONINX.

Ilepexoonvie npoyeccyi 6 21eKMPULECKUX Yenax

[IpnunHBl BO3HMKHOBEHHs NEPEXOJHBIX MPOLECCOB B JIEKTPUUYECKHUX IEMNAX. 3aKOHBI
komMmyTauuu. IlepexonHblii, NMpUHYXAEHHBII M CcBOOOAHBIM mporecchl. Kiaccuueckuid MeTon
pacdeTa NepexoIHbIX MporeccoB. IlepexoaHbie MPOHEccsl B LENU C PE3UCTOPOM M KATYIIKOM.
IIepexoHbIe ITpoOLECCHl B LIETIH C PE3UCTOPOM M KOHJIEHCATOpOoM. Pa3psa koHaeHcaTopa Ha LEMb C
pPE3UCTOPOM M KaTyLIKOW. BkirodeHne KOHTypa M3 KOHJEHCATOpa, PE3UCTOpPA, KATYIIKH Ha
IIOCTOSIHHOE HAIIPSKEHUE.

Pacyer mepexonHbIX IPOIECCOB B Pa3BETBJICHHBIX Lenax. OnepaTopHbIM METOJ pacdera
nepexoAHbIX mporeccoB. OneparopHoe n300pakeHNe QYHKIUH, UX TPOU3BOJHBIX U WHTETPAJIOB.
[Ipsimoe npeoGpaszoBanue Jlammaca. 3akonsl Oma u Kupxroda B omepatopHom Buze. Pacuer
NEPEXO/IHBIX MPOLECCOB ONEPATOPHBIM MeToA0oM. OnepaTropHblie cxembl. [lepexon oT uzoOpakeHuit
K opuruHaity. Teopema pa3noKeHus.



JIMHENHbIE 1eTIH C IEPUOOUUECKUMU HECUHYCOUOAIbHBIMU HATPSDKEHUSIMUA U TOKaMHU

PaznoxxeHne nepuoIuuecKux HEeCHHYCOUAAIbHBIX (DYHKIMNA B TPUTOHOMETPUUECKUN P
Oypee. [lelicTByromee M CpeaHee 3HAYCHHE HECHUHYCOUJAIBHBIX TOKOB W  HAINPSKCHUM.
Koaddunment GhopMbl, aMIiuTy b, UCKaKEHUSI. MOITHOCTH B IENMH HECHHYCOUAAIBLHOTO TOKA.
Pacuer nMHENHBIX Nenedl NOpU HECUHYCOMJAJIBHOM HAIpsIKEHUU. BpICmie TrapMOHMKH B
Tpex(da3HbIX LEMsIX.

Henuneiinvle anekmpuueckue u macHummuole yenu

OcoOble CBOMCTBAa HETMHEWHBIX JJICKTPUUECKHUX ILETEeH. DIEMEHTBI FJICKTPUICCKOM I C
HEJIMHEHWHBIM  CONMPOTUBIECHUEM HUX TMapamMeTpbl U XapakTepucTuku. CraTHdyeckoe U
nuddepeHaIbHOE COPOTHUBIICHUE.

Pacuer HenmMHEWHBIX IleNEH MOCTOSHHOTO TOKAa. ['paduyeckue METONbl pacuera Iernei ¢
HEJIMHEHMHBIMU AJIEMEHTaMU. MeToa ABYX Y3JI0B. AHAJUTUYECKHUUA pacyeT HEJIMHEHHBIX IeHei.
Annpokcumanus HEJIMHEHHBIX XapaKTepUCTHK. MeToll KYyCOUYHO-JIMHEHMHON anmpOKCUMAaIlHH.
[IpumeHeHrne MeToAa SKBUBAJIEHTHOIO TIE€HEpaTopa K pacyeTy CJIOKHBIX HEJIMHEWHBIX Ieneil.
Henuneitnpie 1enu mnepeMeHHOro Toka. HenuHelHble HWHAYKTUBHBIE 3JeMEHThl. OCHOBHBIE
CBOIcTBa (heppOMArHUTHBIX MAaTEPUAIOB MPHU IEPEMEHHBIX MAarHUTHBIX IOTOKaxX. BrnusHue
rucrepesrca Ha popmyiy KpuBOil TOKa.

Cxema 3aMemnieHWsi ¥ BEKTOpHas JuarpaMMa Karymkd ¢ (eppoOMarHUTHBIM
MarHuTonpoBogoM. deppope30HaHC HANIPSKEHUN U TOKOB.

MarauTHble LeIM IPU IIOCTOSHHBIX MAarHUTHBIX IIOTOKaX. OCHOBHBIE BEIUYUHBL,
XapakTepu3yromue MarautHoe noie. Hedeppomarautasie u peppomMarHuTHbIE MaTepuaibl. [lets
TUCTEpE3Uca W KpHUBbIE HAaMarHM4YMBaHUA. 3aKOHbBI MAarHMTHOM 1enu. AHAIOTUA MEXAy
MarHUTHBIMH M 3JIEKTPUUYECKUMHU LensMU. JIMHelHble U HeluHelHble MarHUTHbIE Lenu. Pacuer
HEPA3BETBIICHHBIX U Pa3BeTBJI€HHBIX MATHUTHBIX IleTeH.

Dnexmpuyeckue yenu ¢ pacnpeoeieHHbMU napamempamu

OcoOeHHocTy Lemel ¢ pacmnpelefeHHbIMH Napamerpamu. Jluddepennmanbuble ypaBHEHHS
HaNpsDKEHUM U TOKOB OJHOPOJHOM JMHUHU. YpaBHEHHs OJHOPOIHOM JMHUU B KOMILUIEKCHOW (opme.
VYpaBHeHMs OJHOPOJHOW JIMHMM [JIi MIHOBEHHBIX 3HAUCHWM HaNpsDKEHUH U TOKOB. IIpsMble u
oOpaTHbIE BOJIHBI B IMHUU. Y PaBHEHHS OJHOPOJHO JIMHUU C TMIIEPOOINYECKUMHU (PYHKLIUAMH.

[TapameTppl M XapakTepuUCTHKM JIMHUKA. ONBITHOE ONpPENEICHUE MapaMeTpoB H
XapakTepUCTUK JHHUU. BxoaHoe comportuBnenue aunHuu. KosdduiuumeHT oTpaxkeHHs BOJHBI.
CornacoBaHHas Harpy3ka JuHuM. JIuHus 6e3 uckaxeHuil. Jlunusa 6e3 noreps. Pabota nuHun 6e3
oTepb, Pa3OMKHYTOM Ha KoHIe. Crosune BOJHBL. PeXHM KOPOTKOrO 3aMblKaHMsS JUHUU Oe3
norepb. UYeTblpexBoNHOBOW TpaHcdopmatop. JIMHUS Kak YeTHIPEXMONIOCHUK. YacToTHbIE
NeKTpuueckue  GuiabTpel.  YpaBHeHMs  ¢(uibTpoB.  OneHka  (QUIBTPYIOIIMX  CBOMCTB.
HuszkovacrotHslie ¢punbTpbl. BeicokouacToTHbIE GHIIBTPHI. PacueT mapameTpos.

Dnekmpomaznumuoe nose

OcCHOBHbIE BENUYMHBI, XapaKTEPU3YIOIIME MAarHUTHOE IoJie. 3aKOH IOJHOTO TOKa.
[IpuMmeHeHrEe 3aKOHa IOJHOIO TOKa JJI1 pacyeTa MAarHUTHOTO IIOJIS JBYXIPOBOAHON JIMHMH,
KaTyIIKH ¢ TOKOM. MarHuTHoOe 1oJie Ha FPaHuLe pa3jiena ABYX Cpel. DHEPrusl MArHUTHOTO MOJIS.
MexaHnuyeckre CHIIbl B MATHUTHOM TIOJIE.

OcHOBHBIE BEIMUNHBI, XapaKTEPU3YIOIIKE dIeKTpuueckoe nojue. Teopema ["aycca.

ITpumenenue Teopemsl ['aycca 115 pacueTa EMKOCTH M 3JIEKTPUUECKOTO MOJIsl. DHEPIHsL
INEKTPOCTATUYECKOTO MOJIsl. MEXaHNYECKUE CHUIIBI B AJIEKTPOCTATUYECKOM IOJIE. DJIEKTPUUECKOE
1ojie Ha TpaHULE [JBYX JAUIJIEKTPUKOB. OJeKTpocTaTudeckue uenu. OOmmMe CcBeAeHHUS.
[IpeoOpa3zoBanmsi AJIEKTPOCTATHUECKUX IIeneld. MeToasl pacdera 3JIEKTPOCTATUYECKHX IIETeH.
DneKTpUUecKoe MoJje MOCTOSHHOIO TOKa B MpoBosiIel cpene. 3akoHsl OMa, Kupxroda u JIxoymns
- Jlenna B nuddepennmansaoit popme. [lepexon Toka U3 cpebl ¢ 0JTHON MPOBOJIUMOCTBIO B Cpey
¢ apyroii. IlpoBonuMocTs. AHaorus MeXAy SJEKTPUUECKMM IIOJIEM B IPOBOASILEH cpele U
3JIEKTPOCTATHYECKUM nojeM. [lepeMenHoe anekTpoMarHuTHoe noje. [1oaHbI AIeKTPpUYeCKui TOK
U €ro IUIOTHOCTh. YpaBHeHHsT MakcBemna. YpasHenus Jlammaca um Ilyaccona. Ilepemennoe
3JIEKTPOMArHUTHOE 1oJie B AudneKkTpuke. [Ipeodpa3oBanue sHEpruy B 3IEKTPOMArHUTHOM I10JIE.
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Bekrop Ymosa-IloliHTHHra. [IepeMeHHOE 2IIEKTPOMAarHUTHOE I0JI€ B IUDJIEKTPUKE C IIOTEPSIMHU.
IIepeMeHHOE 3JIEKTPOMAarHUTHOE I10JI€ B IIPOBOJIALIEHN Cpelie.

4.2. Conep:xanue JeKuui

HaunmenoBanue jeknu

Kom-Bo.,
4acoB

BBenenue. Boiaya 3ajaHus Ha KOHTpOJbHYHO pa®ory. OCHOBHBIE
BEJIMYMHBI, XapaKTEPU3YIOIIUE JJIEKTPUUECKYHO Lenb. 3akoH Oma.
DneMEeHTHI ¥ cXeMbl 3aMeleHus ekrpuueckoit nenu. Merounuku 9/1C u
UCTOYHUK TOKA. DJeKTpuueckas sHeprus 1 MmoutHocts KIIJ[ ncrounuka
SHEPIHH.

3akonsl Kupxroga. [Ipumenenue 3akono Kupxrocga st pacuera nenu
nocTossHHOTrO Toka. [IpeoOpa3oBaHue TMHEHHBIX 3JEKTPUUYECKUX CXEM IIPU
[I0CJIEI0BATEIbHOM, MapalIeIbHOM U CMELIAaHHOM  COEIUHEHUU
pe3uctopoB. Metoa mpeoOpa3oBaHUl TpeyrojbHHKa COIPOTUBIECHUI B

OKBHUBAJICHTHYIO 3BC3/1y U HaO60pOT.

Mertoapl pacuera pa3BETBICHHBIX LENEH ITOCTOSHHOIO Toka. Merox
KOHTYPHBIX TOKOB. MeTOJ| y3JIOBBIX MOTEHIMAJIOB. MeToa y3JI0BOro
HaANPSDKEHUs. DHEPreTUIeCKUii 0aaHc B DIEKTPUIECKON IETH.

Meton HanmoxkeHus. MeToJ 3KBUBAJICHTHOTO TeHepaTtopa. Teopema
KoMIieHcauu. CBONCTBO B3aUMHOCTH.

12

OcHOBHBIE IOHATHA U TApaMETPbl CHHYCOMIAIbHOTO TOKA. J[eficTByromue
3Hau€HUsl  CHUHYCOMJAJIBHOTO  TOKa.  BekTopHoe  mpenacTaBieHHE
CUHYCOMJAJBHBIX BEIWYMH. SIBIEHHE JJIEKTPOMAarHUTHOM WHIYKIIMH.
Camounaykuusa. MTHAYKTHUBHOCTB.

Pe3ucrop, MHAYKTHBHASA KaTyIlKa U KOHAEHCATOP B LIENIU CUHYCOUAAIBLHOTO
TOKa. MrHOBEHHAass MOIIHOCTh U KOJIeOaHMsI SHEPrMM B LENU
CHUHYCOM/IAJIbHOTO TOKA.

[TocnenoBarenbHOE COETUHEHHE PE3UCTOPA, WHAYKTUBHOM KATYUIKU M
KOHJIEHCATOPA.
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AKTUBHAs1, peakTUBHAs W MOJIHAasE MOIIHOCTH. [lapamienbHoe coennHEHME
BETBEH C pe3nucTOpaMu KaTylmIkaMu M KoHJeHcartopamu. [IpeoOpazoBanus]
JIMHENHBIX JIEKTPUYECKUX 1IeNeH CUHYCONJAIbHOTO TOKA.

KomnekcHsplil MeTo pacuera Henei CHHYyCOUIalIbHOro ToKa. BekropHoe
N300paKEHNE CHHYCOUAAIBHBIX BEJIMUYNH Ha KOMIIEKCHOM IJIOCKOCTH.
3akonsl Oma u Kupxroda B komiuiekcHoi popme. Komriekcsl mogHoro

COIIPOTHUBJICHUA U HOJTHOU MMPOBOJUMOCTH. BmpaxceHI/Ie MOIIIHOCTHU B 2 KOMIIJICKCH(
dopme.

Pacuer neneil CHMHYCOMIIaIbBHOTO TOKa KOMIUIEKCHBIM MeToAoM. Pacuer
Hepa3BeTBJICHHOU 1ienu. Tomorpaduueckas auarpamma. IlapannensHoe u
CMEIIIAHHOE COEIMHEHUE NPUEMHHMKOB. ballaHC MOIIHOCTEW B ULENH
CHHYCOMJIAJILHOTO TOKa. MI3MepeHne akTUBHON MOIIIHOCTH BaTTMETPOM.
Pe3onanc B anekTpudeckux uernsx. Pesonanc nanpsbkeHuil. YacToTHbIE
XapaKTepUCTUKU  TOCJIEIOBATEILHOTO  KOHTypa. Pe3oHaHC  TOKOB.
[ToBbIienre K03 HUIMEHTa MOIITHOCTH B IIETH CHHYCOUIAIBHOTO TOKA.

)51

12

HaunmenoBanue jeknut

Koi-Bo
4acoB

OcHoBHble moOHATUS O TpexdasHpix 1ensx. CrnocoObl coequHEHUH
TpexdasHpix neneil. CHMMETpHYHBIA peXHM PabOTHI Tpex(a3HOH Iemnu.
MormHocTy cumMMeTpuuHON Tpex(a3Hoi nemnu.

Pacuer HeCUMMETPHUYHBIX PEKUMOB Tpex(a3HbIX IIerel, COeIMHEHHBIX
3BE3/10 M TPEyroJbHUKOM. MOIIHOCTH HECUMMETPUYHOU Tpex(dazHoit
LETIH.

N3mepenue MouIHOCTH TpexdasHbIX Lensx. Bpamaromeecss MarHuTHoe
none. [Tpunmun neiictBust Tpexda3sHOro aCHHXPOHHOTO ABUTATENS.

Pacuer pa3BeTBieHHbIX Tpex¢aszHblx uenei. I[Ipumepbl npuMeHeHUs
BEKTOPHO-TONOrpaduuyecKuX Juarpamm Ipu aHajauze Tpex(as3HbIX Lenen.

12

Bo3HukHOBEHUENEPEXOIHBIXTPOLIECCOB.3aKOHBIKOMMY TALINH.
[TepexoHbIil, MPUHYKICHHBIH U CBOOOAHBIN Tpoiecchl. Kiaccuueckuid
METOJ1 pacyeTa IEPEXOJHbIX MpoLeccoB. Ilepexoanbie MpoLECcCH B LENH ¢
pE3UCTOPOM U KaTYIIKOM.

IlepexonHbIil MpoLecc B LIENH C PE3UCTOPOM M KOHAEHcaTopoM. Paspsn
KOHJIEHCATOpa Ha LEMb C PE3UCTOPOM M KaTyIIKOM.

Pacyer nmepexoaHbIX IPOLECCOB KJIACCUYECKUM METOJOM B Pa3BETBICHHBIX
Hensx

OcobeHHOCTH 1ieTel ¢ paciipe/leIeHHbIMU ITapaMeTpaMu. Y paBHEHUS
OJHOPOJHOM JMHUM. [[apaMeTprl U XapaKTEpUCTUKH JINHUU.

OneITHOE OIpeieNeHNE apaMeTPOB U XapaKTEPUCTHUK JIMHUU.
CornacoBanHas Harpy3ka JuHud. Jlunus 6e3 uckaxxenuii. Jlunus 6e3
IOTEPb.

16

Hroro

64

4.3. Copepxanue 1a00paTOPHBIX 3aHATHIT

/1

HaumeHnoBanue 1a00paTOpHBIX 3aHATUN

Komn-Bo
JacoB

2

Hccnenopanue HCpEBBCTBJICHHOfI HEIIHU IMOCTOAHHOI'O TOKa

10

HccnenoBanne pa3BeTBIICHHOM I[EIIH ITIOCTOSHHOTO TOKA

10

Pe3oHaHc HanpsHKEHU

10

e R A R 1)

Pezonanc ToxoB

10

10




5. | Tpexdasznas nenb, coeqMHEHHAS 3BE3I0M 10
6. | Tpexdasnag enb, COEAUMHEHHAS TPEYTOJIHbHUKOM 10
7. |WccnenoBanue npornecca pa3psiga KOHIEHCATpoa 4
Htoro 64
4.4. CopepxkaHne NPAKTHYECKUX 3aHATHI
Ne /it HanmeHnoBaHMe NpakTHYECKUX 3aHATHN [Iponomk., yacoB
1. [Pacyer nMHEHHBIX LIeTIEH TOCTOSIHHOIO TOKA C UCIIOJIb30BaHUEM 8
ypaBHenuii Kupxroga
2. |Pacuer nermnei NOCTOSTHHOTO TOKA METOAOM MPe0Opa3OBaHUM. 8
DHepreTUYecKuii 6amanc
3. Meron HanoxeHus. MeToJ1 5KBUBAJICHTHOIO TeHeparopa. Metos 8
y3710BOI'O HAIPSKEHUS
4. |PacueT Hepa3BETBIECHHBIX I[ENEH CUHYCOMAIBHOTO TOKA 8
5. |Pacuer pa3BeTBIEHHBIX LIETIEH CUHYCOUAAIBHOTO TOKa. KoMIIeKCHbIN 8
METOJI pacyeTa
6. [PacyeT CHMMETPHYHBIX PEKUMOB PAOOTHI TpeX(ha3HbBIX Ienei 8
7. |Pacuer HecuMMeTpUUHBIN TpeX(a3HOM LN COETUHEHHOM 8
TpeyroJbHUKOM. M3MepeHre MOITHOCTH
8. [Kiaccuueckwuii MeTO/I pacueTa mepexoaHbIX mporeccoB. Pacuer 4
MepexoHbIX mporeccos B nenu R-L, R-C
9. |Pacuer mepexoaHOTO IpOIecca B Pa3BETBICHHOM LIETH 4
Hroro: 64

4.5. Buasbl U coep:kaHue CAaMOCTOSATEIbHOI PadoThl 00y4ar0IMXCs

4.5.1. Buasl caMOCTOSITENBHON pabOTHI 00yYArOIINXCS

Bunel camocTosTenbHON paboThl 00yUYaIOLUXCsI KOJIMYECTBO YacoB
[TonroroBka K MpaKTUYECKUM 3aHATHAM 47
[ToaroroBka k 1a60paTOPHBIM 3aHATHUAM U K 3aIUTE 47
1a00paTOPHBIX padOT
CaMocCTOATENbHOE N3YYEHHE OTIENBHBIX TEM U BOIIPOCOB 47
Hroro 141

4.5.2. Conep:kaHue caMOCTOSTEILHON pabOThl 00yJarOIUXCsl
Ne Koun-Bo
HanmeHnoBanue TeM 1 BOMpOCOB

n/n 4acoB

1. | Pacuer pa3BeTBIEHHBIX IIeTIel TOCTOSHHOIO TOKA METOI0M 6
KOHTYPHBIX TOKOB U METOJIOM Y3JIOBBIX TOTEHIIMAJIOB

2. | Teopema komnencaryy. CBOHCTBO B3aUMHOCTH 6

3. | [Homyuenue cunycounansnoit D/IC. [TonsTre o reneparope 5
MIEPEMEHHOT0 TOKa

4. | Pacuer uenei CHHYCOMJaIbHOTO TOKa METOJIOM




npeoOpa3zoBaHmii (MpoBoAMMOCTEH). BekTopHbIE
AuarpaMmbl

5. PacueTr MHOYKTUBHO-CBA3aHHBIX LIETIEN

6. | DxkBUBaJICHTHAS 3aMEHA, Pa3Bsi3Ka HHIYKTUBHBIX CBsI3CH

7. | Pacuer pe30HaHCHBIX PEXKUMOB B LIETISIX CUHYCOUIATIbHOTO
TOKa

8. [ Pacuer HecumMMeTpHUUYHBIX Tpex(a3HbBIX LeTel COeTMHEHHOM
3BE3/101

9. | Pacuer TOKOB KOPOTKOT'O 3aMbIKaHUS METOJIOM
CUMMETPUYHBIX COCTABJISIIOLIUX

10. [ IlpumeneHmne onepaTopHbIX CXeM 3aMelleHus AJisl pacyeTa
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NIEPEXOAHBIX TPOIIECCOB

11. | PacueT nenu HECMHYCOMAATIBLHOTO TOKA 6
12. | Beiciiiie rapMOHUKH B TpeX(ha3HBIX IEMIX 6
13. | I'paduueckuii MeTo 1 pacyera HEJIUHEHHBIX LICTICH 5
MOCTOSTHHOTO TOKa
14. | AnnpokcuManusi HeIMHEWHBIX XapaKTepucTuk. Meroa 6
KYCOYHO-JIMHEHHON anmpoKCUMaIuu
15. | PacyeT MarHUTHBIX 1eNEH 6
16. | Pacuert uemneii ¢ pacnpeieJIeHHbIMU apaMeTPaMH.
Omnpenenenue napaMeTpoB U XapaKTEPUCTHK OJTHOPOIHOM 6
JTUHUT
17. | Jluaus 6e3 moTepb, OCHOBHBIC YpaBHEHUS U 6
XapaKTEPUCTUKU CTOSYNE BOJTHBI
18. | YacToTHBIE 37EKTPUIECKUE PHIBTPHI 6
19. | Pacuet snexTpoMaruuta. MexaHu4eckue CUIIbI B 5
MarHUTHOM I10JIC
20. | Pacder >5eKTpOCTaTHIECKUX LICTICH 6
21. | Pacuer asekTprYecKuX MoJjeil B MpOBOJIAIIEH cpelie 6
22. | Ilpumenenue Teopembl YMoBa-IloitTunra ans onpeaeneHus
MOIIHOCTH MTOTOKA YHEPTUU MepeaaBacMoi 10 JTUHUH 6
niepenad. Vi3ydeHne 2JIeKTpOMarHuTHRIX BOJIH
23. | DnekTpomarHuTHOE dKpaHupoBanue. [lepemayua
3JIEKTPOMArHUTHOM SHEPTUU MO BHYTPEHHEH MOJI0CTH 9
METATNIECKUX TPYO. BoITHOBO B
Uroro: 141

5. YueOHo-MeTOoANYeCKOE 00eciedeHHe CAMOCTOATEIbHOM padoThl 00yUYarOLIUXCs

YuebHo-MeToanueckue pazpadborku umerorcs B Hayunoit oudnuorexe ®I'bOY BO IOxHo-

VYpanbsckuii 'AY:

1. Meroauueckue ykazaHUs K JiabopaTOpHbIM paboTraMm mno aucHumuinHe 'Teopernueckue
OCHOBBI DJIEKTPOTEXHUKHU'" [DJIEKTPOHHBIN pecypc]: mis cryaeHToB Hampasienuil 35.03.06
Arpounxenepus, 13.03.02 DnexTposnepreTuka u snekrpoTexHuka / coct.: A. C. 3Haes, A.
H. I'opGynos, E. H. Enumkos; ¥OxHo-Ypansckuit 'AY, UnctutyT arpounxkenepun. Y. 1.
JluHeiHble 1INy MOCTOSHHOTO U CHHYCOMAAJIBLHOTO ToKa - 49 c. - Uensbunck: FOxHo-

Vpanbckuii 'AY, 2016 - JlocTyn U3 JOKaJIbHOU CETH:
http://nb.sursau.ru:8080/localdocs/avtom/8.pdf.

6. @oH/1 OLIEHOYHBIX CPECTB /JIsl MPOBeIeHUsI
NMPOMEKYTOYHOM aTTeCTAllUM 00y4aI0IIUXCS

JI71s1 yCTaHOBJIGHHSI COOTBETCTBUS YPOBHS MOATOTOBKHU oOyuatomuxcs TpedoBanusm OI'OC
BO pa3paboTan GoH]1 OLIEHOYHBIX CPEJCTB JJI TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH U TTPOBEICHHS

IPOMEXYTOUYHOW aTrTecTaluy OOy4aroIuxcs IO JUCLHUIUIMHE.
npencrasieH B [Ipunoxenun Nel.

@OoHJ OLICHOYHBIX CpCACTB

7. OcHOBHAasI ¥ I0NOJTHUTEJIbHASA yueOHasi TUTepaTypa, Heo0XoAMMast 1151 0CBOCHUS

JUCIUIINHBI

OcHoBHasl 1 JOTIONHUTENbHAs yueOHas iuteparypa uMmeercs B Hayunoit OubGnnotexe
3IIEKTPOHHON MH(pOpMaIMoHHO-00pa3zoBarensHoi cpene @I'BOY BO H0xHO-Ypanbckuii [AY.
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http://nb.sursau.ru:8080/localdocs/avtom/8.pdf
http://nb.sursau.ru:8080/localdocs/avtom/8.pdf

OcHoBHAaA

1. AraGexkoB I'. . OcHoBBI TeOpHUH 11eTIeH [ DNEKTPOHHBIN pecypc]| [DaeKTpoHHbIH pecypc] /
ATtabexos I'. 1., - : Jlanb, 2017 - 424 c. - JlocTym K MOTHOMY TeKCTy ¢ caiita ObC
Jlans: https://e.lanbook.com/book/91911

2. Arabekos I'. 1. OcHOBBI Teopuu 1ienei [ DIeKTpoHHbIH pecypc]: yueOnuk / Atabekos I
W. - Cankr-IlerepOypr: Jlans, 2020 - 424 c. - JlocTyn K MOJIHOMY TeKCTY ¢ caiita DbC
Jlans: https://e.lanbook.com/book/129222

3. ArtabekoB I'. 1. TeopeTnueckue OCHOBBI AIEKTPOTEXHUKU. JIMHEHHBIE AJIEKTpUUYECKHIE
nenu [ DIeKTpoHHBIN pecypc]: yueoHoe nocodue / Atadbekos I'. U. - Cankr-IleTepOypr:
Jlans, 2019 - 592 c. - loctyn K noiHOMY TeKCTy ¢ caitta 9bC
Jlans: https://e.lanbook.com/book/119286

JlonmostHUTEIbHAS

1. Anonounckuii C. M. TeopeTuueckrie OCHOBBI JIEKTPOTEXHUKHU. DIEKTPOMArHUTHOE
nosie [DnekTponrusii pecypce] :/ C.M. Anononckuii. Mocksa: Jlans, 2012.-592 c.
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=3188.-

2. CemenoBa H. Teoperuueckue OCHOBBI JIEKTPOTEXHUKH [ DNeKTpoHHBIN pecype]. 1/ H.
CemenoBa; H. Ymakosa; H.W. JloOpoxanoBa. OpenOypr: OpeHOyprckuil rocy1apcTBeHHBbIH
yauBepcuteT, 2013.- 106 c. http://biblioclub.ru/index.php?page=book&id=260763.

Hepnonnqecm/le H3TaHUA:
«MexaHu3anus u BHCKTpI/I(l)I/IKaHI/IH CCIILCKOI'O XOSHﬁCTB&)), ((ABTOMaTI/I3aHI/I${ U COBPCMCHHBLIC
TCXHOJIOTHUHN Y, ((I[OCTI/DKGHI/IH HAaYKH U TCXHUKU AIIK»

8. Pecypchl uH(pOpMAIHOHHO-TETIeKOMMYHUKANIMOHHOM ceTn « AHTEpHETY,
He00XO0AUMBbIE 115l OCBOCHUS THCHHUILINHBI

1. EauHoe OKHO A0CTyma K yueOHO-MeToInYecKuM pa3padboTkam https://roypray.pd
2. OBC «Jlanby http://e.lanbook.com/
3. YHusepcuterckas 6ubnuoreka ONLINE http://biblioclub.ru

9. MeToanueckue yKa3aHus i1 00y4alOUIUXCH M0 OCBOCHH IO TUCHUILINHBI

Y4eOHo-MeToanuecKre pa3padoTku uMeroTcs B HayuHoit 6ubnroreke u 2IeKTPOHHOM
uH(popMalnoHHo-o0pazoBarensHoi cpene PI'BOY BO I0xuOo-Ypansckuii [AY:

1. Meroauueckue yka3aHUs K JiabopaTOpHbIM paboTraMm mno aucHumuinHe 'Teopernueckue
OCHOBBI AJIEKTPOTEXHUKHU" [DIEKTPOHHBINA pecypc]: mist cryneHToB Hanpasienuit 35.03.06
Arpounxenepus, 13.03.02 DnexTposHepreTuka u snekTpoTexHuka / coct.: A. C. 3Haes, A.
H. T'opOynos, E. H. Enumkos; FOxHo-Ypansckuii ['AY, Uactutyt arponnkenepuu. 4. 1.
JluHeiHble 1IenH MOCTOSHHOTO U CHHYCOMIAIbHOTO ToKa - 49 c. - Uensounck: FOxHo-
Ypansckuii 'AY, 2016 - JlocTyn u3 JI0KaabHON CETH:
http://nb.sursau.ru:8080/localdocs/avtom/8.pdf

10. UndopManHoHHbIE TEXHOJIOTHH, HCIIOIb3yeMble IPH OCYIIeCTBIEHHH 00pa30BaTeIbHOIO
fpoiecca o JMCUUIIMHE, BKJIKOYas NepeyeHb NPOrpaMMHOro odecrnev4eHus u
HH(pOPMALMOHHBIX CIIPABOYHBIX CHCTEM,

B Hayunoii OGubnmoTeke ¢ TepMHHAIbHBIX CTAHIMHA MPEAOCTABISETCA JOCTYN K 0azam
JTAHHBIX
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https://e.lanbook.com/book/91911
https://e.lanbook.com/book/129222
https://e.lanbook.com/book/119286
http://192.168.0.1:8080/localdocs/avtom/8.pdf

- Windows 10 Home Single Language 1.0.63.71

- Microsoft Office 2010 Russian Academic OPEN 1 License NoLevel
- Texakcnept (nHpOpManMoHHO-cripaBoyHas cucrema 'OCToB);

- «CelbX03TEeXHUKA) (aBTOMaTI/ISI/IpOBaHHaH CIIpaBOYHas1 CI/ICTeMa).
- My TestX11.0.

11. MaTepuajbHO-TeXHUYecKas 0a3a, HEOOXOAUMAA J1JIs1 OCYIEeCTBJIEHUSI
00pa30BaTEeJILHOIO MpoIecca Mo JUCHUILTHHE

YueOHble ayIUTOPHUM JJISl IPOBEACHHS 3aHATHI, IPeAyCMOTPEHHBIX IPOrpamMMOoii,
OCHALLCHHBIE 000PY10BAHHEM M TeXHMYECKHUMH CPeACTBAMHU 00y4eHHs

1. VYuebuas maboparopus 3033, ocHameHHass 000PYIOBAHUEM TSI BBITIOJTHEHUS
1abopaTOPHBIX padoT .
2. Aynutopus 3103, ocHatieHHast:
- MYJIbTUMEIUHHBIM KOMIUIEKCOM (KOMITBIOTED, BUACOIIPOCKTOD);
- KOMITBIOTEPHOI TEXHUKOW C BUPTYaIbHBIMH aHAJIOraMH J1JabopaTopHOro 000pyA0BaHuUS.

IHomenenus 1yt CaMOCTOSITEILHOI PadoThI 00y4aAIOIIMXCSA

1. ITomemmenue 303 17151 caMOCTOATENBHOM PabOThI, OCHAIIIEHHOE KOMITBIOTEPHOM TEXHUKOM
C MOJKJIFOYEHUEM K ceTu «HTepHeT».

Ilepeuenn 000py10BaHNS U TEXHHYECKHUX CPEICTB 00yUeHUsI
1. JlabopaTtopHble aBTOTpaHC(HOpPMATOPHI.

2. Jlabopatopusie cTeHbl «JIDC — 5»
3. JlabopaTopHble cTeH/Ibl « DNEKTPHUUECKUE LIESTIN.
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IIPHJIO/KEHHE 1

®OHJ OHEHOYHBIX CPEJACTB

JUTSL TEKYIIETO0 KOHTPOJISl YCIIEBAEMOCTH U IMPOBEJCHUS TPOMEKYTOUHOM
aTTeCTaluu 00yJaroIuXxcst
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1. KomneTeHIIMH M X MHAUKATOPBI, (pOpMHUpYyeMbIe B IpoLecce 0CBOCHUS

AUCHHUITINHbI

OIIK -3 Cnioco6eH ucnoiib30BaTh METO/IBI aHAIM3a U MOJICTTUPOBAHUS

SJICKTPHUICCKUX ueneﬁ 1 DJICKTPUYCCKUX MAIINH

KO[[ 1 HAUMCHOBAHUC

HHAUKATOpa [Tnanupyemble pe3yIbTaThl 00yUSHUs PH MPOX0XKIACHHH IPAKTHKH
JOCTHKEHUS (DopmupyeMble 3HaHNS, yMEHHUS, HABBIKH)***
KOMIIETEHIIN * *
smanms | OOyvaromuiicss JOJKEH 3HaTh: METOJAbl aHajiu3a u
OIIK-3.1 MOJIECIUPOBAHUS JIUHEUHBIX | HEJIMHEUHBIX  Herel
Hcnonk3yet MeToze! HOCTOSIHHOTO U [IEPEMEHHOTO TOKA.
aHaJIn3a u
MOJIETUPOBAHUS —(b1.0.15-3.1)
JMHEHHBIX 1 ymenns | OOy4aronuiicss JOMKEH yMETb: HCIOJIb30BaTh METObI
HENMHEHHBIX 1IETIel aHaiM3a U MOJEIUPOBAHUS JINHENHBIX U HEJIMHENHBIX LETeH
IOCTOSIHHOTO | IIOCTOSIHHOTO Y IIEPEMEHHOTO TOKA.
NIEPEMEHHOT'O TOKa _ (El O 15-Y 1)
napikn | OOyUaronuiicss OMDKEH BIAJETh: HAaBBIKAMU aHAlU3a U
MOJICIMPOBAaHMS JIMHEMHBIX W HEJIMHEWHBIX ILEneu
IIOCTOSIHHOTO U MIEPEMEHHOI0 TOKa
- (b1.0.15-H.1)
smanns | OOyYarOIUiica 10mKeH3HATh: METOIbIpacyeTa
OIlK-3.2 MEePEXOJIHBIX IPOLIECCOB BOJICKTPUYECKUX  LEI[AX
Yenob3yer MeTozp! IOCTOSTHHOTO U TIEPEMEHHOTO TOKA
pacydeTa nepexXoaHbIX
TIPOLIECCOB B —(b1.0.15-3.2)
DIIEKTPUIECKHX LETIAX ymerns | OOydaronuiicss AOMKEH YMETh: HCIOJIb30BaTh METObI
MIOCTOSHHOTO pacyera MEepexO/HbIX IPOLECCOB B 3JIEKTPUUYECKUX LEIsX
TCPEMEHHOTO TOKa MOCTOSIHHOTO U IEPEMEHHOTO TOKa
- (b1.0.15-V.2)
nappikn | OOydaromuiics JODKEH BIAJETh: METOJaMHU pacuera
MEePEXOAHBIXITPOLIECCOBBIIEKTPUUECKUXIICTISIX
IOCTOSIHHOT'O ¥ IIEPEMEHHOI0 TOKA
- (b1.0.15-H.2)
smanns | OOyuaromuiics JIOJDKEH ~ 3HATh: OCHOBBI  TEOPHUH
OIlK-3.3 JJIEKTPOMArHUTHOIO IIOJII U LENel ¢ pacupeneseHHBIMU
ITpumenser 3HaHusA IapameTpamu
OCHOB T€OpUHN
3JIEKTPOMArHUTHOTO —(b1.0.15-3.3)
10JIs1 ¥ LeTIeii ¢ ymenns | OOyvaronuiicss MOMKEH YMETh: MPUMEHSATh 3HAHHUS OCHOB
pacnpeeneHHbIMH TEOPUUDIIEKTPOMArHUTHOT OIIOJISIULETIENC
napameTpamu pacipeneeHHBIMU ITapaMeTpamMu
- (b1.0.15-¥.3)
napikn | OOyUaIONIUIICS TOJDKEH BIAETh: 3HAHUSMU OCHOB TEOPHH
AJIEKTPOMArHUTHOTO TIOJISL M LENEW C paclpelesCHHbIMHY|
rapamMeTpamH.
- (b1.0.15-H.3)
spagns | OOyyaromuiicss JOMKEH 3HATh: NPUHIMIBL JEHCTBUS
OIlK-3.4 3JIEKTPOHHBIX YCTPOUCTB
HemoncTpupyeT — (B1.0.15-3.4)
TIOHUMAaHHE NPUHLIMAIIA — —
JEeHUCTBHUS 2JEKTPOHHBIY YMCHUS Oﬁy‘{aIOI.uI/II/ICSI AOJDKCH YMCTh: IMOJIB30BaThHCS NPUHIHUIIAMUY

YCTPOMCTB

JEUCTBHUSI DJIEKTPOHHBIX YCTPOICTB

- (51.0.15-Y .4)
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pappikn | OOyYaromuicss MOJDKEH BIAACTh: MPUHIMIIAMH JICHCTBHS
JJIEKTPOHHBIX YCTPOUCTB
- (b1.0.15-H.4)
spanms | OOydaromuiics AODKEH 3HaTh: (YHKIMH U OCHOBHBIE
OIIK-3.6 XapaKTECPUCTHUK SJICKTPHYCCKHUX U DJICKTPOHHBIX aIllliapaToB
[IpumensieT 3HaHUS Bl 1
(yHKITUH 1 OCHOBHBIX (b1.0. 503'5)
XapaKTEPHCTHK ymennst | OOyJarommiics JOJDKEH YMETh: NPUMEHSTh 3HAHUS
3JIEKTPHYECKHX U (YHKIMH M OCHOBHBIX XapaKTEPUCTUK 3JCKTPUUYECKUX U
3JICKTPOHHBIX aIlIapaToB QJICKTPOHHBIX aIlllapaTOB
- (B1.0.15-V.5)
nappikn | OOy4varommiics JODKEH BiaeTh: 3HAHUSMHU (PYHKIHMA U
OCHOBHBIX XapaKTepI/ICTI/IK BHGKTpI/I‘IeCKI/IX nu BHCKTpOHHBIX
alriraparTroB
- (b1.0.15-H.5)
2. Hoxa3aTe.Jm, KPUTEPHUH A HIKAJIA OHCHUBAHUA HHAHUKATOPOB TOCTUKCHU S
KOMIIeTeHIIMii
HOKa?,aTCJ'II/I KpI/ITepI/II/I M IKaJIa OOCHUBAHUA pe3y.]H)TaTOB O6y‘IeHI/I$I 110 JUCIIUIIJIINHC
oneHnuBanus | Henmocrarounsii JlocTaTouHbIi Cpennuii ypoBeHb BrIcoknii ypoBeHb
(B3YH) YpPOBEHb YpOBEHb
b1.0.15-3.1 OO6y4aromimiics He| OOyuarommiics cimabo| OOydatomntmiics c| Obygarommiics c
3HAET METO/IbI| 3HAET METOJbI aHAIN3a | HEe3HAUYMTEIILHBIMU Tpedyemoit CTEICHBIO
aHalm3a ul| u MOJICTTHPOBAHUS | OIIHOKAMHU H| TOJHOTBI ¥ TOYHOCTH
MOJICITUPOBAHS JIMHEWHBIX H| OTIEIbHBIMU 3HACT METOAbl  aHajIH3a
JIMHEUHBIX Y| HEIMHEWHBIX neneu| mpodenamu 3HAET| U MOJENUPOBAHUS
HEJIHUHEHHBIX Herneii| moCTOSHHOTO H| METOJIbI aHaJu3an| JTUHEHHBIX u
ITOCTOSIHHOTO U| IepeMeHHOTO TOKa. MOJICTTHPOBAHHUS HEJIMHEWHBIX Lemnei
TIEPEMEHHOTO TOKA. JTMHEWHBIX H| TOCTOSHHOTO u
HEJTUHEHHBIX [eTei| mepeMeHHOro TOKa.
IIOCTOSIHHOTO u
MIEPEMEHHOTO TOKa.
b1.0.15-V.1 OO6yuatonuiicst He| OOyyaronuiics cnabo| OOygarommiics c| OGyuaronuiicss  ymeer
yMEeT  HCIOJIb30BaTh| yMeeT UCII0JIb30BaTh| HEKOTOPHIMHU HCIIONB30BAaTh  METOJbI
METOIbI aHajau3a H| METOJbI aHANW3au| 3aTPYJHCHUSAMH  YMEeT| aHalu3a u
MOJICITUPOBAHUS MOJICITAPOBAHUS WCTIONB30BaTh  METOMBI| MOJACITHPOBAHUS
JIMHEWHBIX Y| TUHEHHBIX U| aHamu3a M| TUHEHHBIX u
HEJIMHEHHBIX Lerne| HeJIMHEWHBIX Lerneu| MoIeaupoBaHus HEJMHENHBIX Lernen
[TOCTOSIHHOTO M| TOCTOSHHOIO U| TMHEHHBIX M| TOCTOSIHHOTO u
MEPEMEHHOTO TOKa. MEPEMEHHOTO TOKA. HEJTUHEHHBIX Herne| mepeMeHHOro TokKa.
[TOCTOSTHHOTO u
MIEPEMEHHOTO TOKa.
b1.0.15-H.1 | O6yuarommiics ne| Obyuaromuiica  cnabo| Obyuaromuiics c| O6yuaromuiics
BIIaJI€ET HaBBIKAMH| BiajeeT HaBBIKaMU| HEOOIBIIMMU CBOOOIHO BIIAZI€eT
aHaJIn3a u| ananusza u| 3arpyaHeHUsIME HaBBIKAMH  aHaJlM3a |
MOICTUPOBAHHS MOJICIAPOBAHUS BJIaZIEET HABBIKAMU | MOICITHPOBAHHMS
JIMHEHHBIX H| JIHHEHHBIX M| aHanu3a H| JIMHEHHBIX Hu
HEJIMHCHHBIX nenei| HeJIMHEeHHbBIX uenei| MoaenupoBaHus HEJIMHEWHBIX nerei
ITOCTOSIHHOTO H| IOCTOSIHHOIO H| NTMHEHHBIX H| TOCTOSHHOIO u
MIEPEMEHHOTO TOKa MIEPEMEHHOTO TOKa HEJTUHEHHBIX LieTeli| mepeMeHHOTo ToKa
[TIOCTOSTHHOTO n

TMEPEMEHHOTO TOKA
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b1.0.15-3.2 OOyuaromuiics He| OOyuarommiics  cnabo| OOy4arommiics c| OGyuarommuiics c
3HAeT METO/IbI| 3HAET METOABI pacyeTa | He3HAYMTEIbHBIMHU Tpebyemoit CTEMEeHBIO
pacuera MEPEXOIHBIX| MEPEXOAHBIX MPOLECCOB | ommOKamu d| MOMHOTBL M TOYHOCTH
MPOLIECCOB B| B 2JIeKTpHUYECKHUX LEMsIX | OTACTbHBIMU 3HAeT METOJbl pacueTa
INEKTPUUECKHX LEMIX | TOCTOSHHOTO u| npobenamu 3HAET| MEePEeXO/HBIX MPOIECCOB
MOCTOSIHHOTO u| TepEeMEeHHOr0 TOKa METO/IBI pacueral B aMeKTpUYECKUX IETIsX
MEePEeMEHHOTO TOKa MEePEXOIHBIX MPOIIECCOB | MOCTOSHHOTO "

B DJICKTPUYECKHUX IIEMSX | MepeMEHHOTo TOKa
MOCTOSIHHOTO u
MEePEeMEHHOTO TOKa

b1.0.15-V.2 OO0yuaromuiics He| OOyuarommiics  cnabo| OOy4aromuiics c| OGyuatomuiics  ymeer
yMEeT  HCIOJIb30BaTh| yMeeT HCIIOIb30BaTh| HEKOTOPHIMH HCIONIb30BaTh  METOJBI
METO/IbI pacueTa| METOBI pacuera| 3aTpyJHCHUSIMA  yMEeT| pacuera HEePEXOTHBIX
HEePEXOTHBIX MEPEXOTHBIX MPOLIECCOB | MCHONB30BaTh  METOJBI| MPOLIECCOB B
OpOLIECCOB B| B QJIEKTPUYECKUX LIEMAX | pacyera HEePEXOAHbBIX | AMEKTpHUUeCKUX — LemsIx
JNMEKTPUUECKHX IEMSIX | MOCTOSHHOTO u| mporeccos B| MOCTOSIHHOTO "
MOCTOSIHHOTO u| TepEeMEeHHOr0 TOKa JNMEKTPUUECKUX  LEMAX| mepeMeHHOro Toka
MEPEMEHHOTO TOKa MOCTOSTHHOTO u

MEPEMEHHOTO TOKa

b1.0.15-H.2 | O6yuaromuiics He| Obyuarommiics  cnabo| OOyuaromuiics c| Obyuaromuiics
BIIajiceT METOJIaMH| BiajieeT METO/IaMH| HeOOIBIIMMU CBOOOIHO BIajeeT
pacdera IMepexOIHBIX| pacyera MEePEXOHBIX | 3aTPYAHCHUSIMH METOIaMHU pacuera
MPOLIECCOB B| mporeccos B| Bmazmeer METOJAMHU| MepeXoHBIX MPOLECCOB
JIIEKTPUYECKUX TIEMSIX | DIEKTPHUECKUX  Iemsx| PACUY€Ta  MepeXOAHBIX| B SIIEKTPUUECKUX IIETISIX
MOCTOSIHHOTO u| MOCTOSIHHOTO 1| mhoneccos | mocTosHHOrO "
MePEMEHHOTO TOKa MEPEMEHHOTO TOKa SekTprueckix  mersix| EPEMEHHOIO ToKa

IIOCTOAHHOI'O u
MePEMEHHOTO TOKa

b1.0.15-3.3 OO0yuarontuics He| OOygaromuiics ciabo| OOyJarommiAcs c| O6yuaromuiics c
3HACT OCHOBLI TECOPUU 3HAeCT OCHOBBI TE€OPUHU| HE3HAYUTCIIbHBIMU Tpe6yeMOI>'I CTCIICHBIO
JNEKTPOMATHUTHOTO JNEKTPOMArHUTHOTO omurbKamu d| MONMHOTBI ¥ TOYHOCTH
noins W uenedl ¢l momst W Iemnei c| ortmenbHbBIME 3HAET OCHOBBI TEOPHUH
pacrpe/ieeHHBIMH pacrpe/eIeHHbIMH npobenamu 3HAET| 3EKTPOMATHUTHOTO
napameTpamu napameTpamu OCHOBBI Teopuu| TOMST W Iienei c

QJICKTPOMArHuTHOI'O pacnpeaciCHHbIMU
mnojsi W ueneu ¢| mapameTpamu
pacupeneneHHbIMA

napameTpamu

b1.0.15-¥V.3 OO6yuatonuiicst He| OOyuaronuiics ciabo| OOyvarommiics c| OGyuaronmuiics ~ ymeer
yMeeT MPUMEHSTh| yMeeT HNPUMEHSTh| HEKOTOPHIMH PUMEHSITh 3HAHHS
3HAHUS OCHOB TEOPUHU | 3HAHHS OCHOB TEOPUH| 3ATPYAHCHUSIMH  yMeeT| OCHOB TEOpUU
QJICKTPOMArHuTHOTO QJICKTPOMArHuTHOI'O MMPUMEHATH 3HaHUA| BJICKTPOMAaraHuTHOTO
monst W uened  c|l moind M Leneu c| ocHOB TeopuH| moist W 1eneu c
pacrpe/ieeHHBIMH pacrpe/eIeHHbIMH 3IIEKTPOMArHUTHOTO pacnpe/eIeHHbIMH
napameTpamu napaMeTpamu moyist W Iemnei ¢| mapameTpamu

pacrpe/eneHHbIMH
napameTpamu

b1.0.15-H.3 | OGyuaroumiics ne| O6yuarommiics  cnabo| O6yuaromuiics c| O6yuarommiics
BIIaJIeeT 3HAHWSIMHE| BIIajieeT 3HAHUSAMH| HEOOJIBITUMH CBOOOHO BIIajieeT
OCHOB TEOpHH| OCHOB TEOpHUH| 3aTPyIHEHUAMH 3HAHUSIMHU OCHOB
JNIEKTPOMATHUTHOTO 3JIEKTPOMArHUTHOTO BIIAJICCT 3HAHHUSAMH| TEOPHU
mosst W mened ¢l momst  w memei c| ocuoB TEOpHH| IEKTPOMATHUTHOTO
pacup€aciICHHbBIMU pacnpeCaciaCHHbIMU QJICKTPOMArHuTHOT'O 10JIsL n ueneifl C
rapameTpamMH. mapameTpamH. monss W uenew ¢| pacrpeneneHHbIMU

pacrpe/eneHHbIMH apaMeTpaMH.
napaMeTpamu.
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b1.0.15-34 OO0yuaromimiics He| OOyuaronmiics cinabo| OOyuaronuiics c| Obyuaronmiics c
3HAET NPUHIUIGI| 3HAET MIPUHINIBI| HE3HAYUTEIbHBIMU TpeOyeMoll  CTENeHbBIO
JeUCTBHS JICUCTBHS AJIEKTPOHHBIX | ommOkamu U| TMOJHOTBI M TOYHOCTH
3JEKTPOHHBIX YCTpOHCTB OTACTbHBIMHU 3HAET TIPUHIHIIBI
YCTpPOICTB npoberaMu 3HAET| AEUCTBUS 3JEKTPOHHBIX
MPUHLMIIBL JIEHCTBUS| YCTpOHCTB
JIEKTPOHHBIX
YCTpOICTB
b1.0.15-V .4 OO0yuarontuiics He| OOyuaromuiics cinabo| OOyJarommiics c| OGyuaronmuiics ~ ymeer
yMeeT  IOJIb30BaThCs| yMeeT TI0JIb30BATHCS| HEKOTOPBIMH HIOJIB30BATHCS
NPUHLIUTIAMHA NPUHOMIAMU AEHCTBUS | 3aTpyIHEHUSIMH  yMEeT| MPUHIMIAMU  JIeHCTBHA
JeUCTBHS JJIEKTPOHHBIX TMIOJIb30BATHCS ANIEKTPOHHBIX
JJEKTPOHHBIX YCTPOWCTB NPUHIUIIAMU AEHCTBUS | yCTpOWCTB
YCTpOICTB 3JIEKTPOHHBIX
YCTpOUCTB
b1.0.15-H.4 | O6yuaromuiicsa ne| O6yuaromuiica  cnabo| Ob6yuaromuiics c| O6yuaromuiics
BJIaficeT IPUHINIAMH | BIageeT  NPUHIUNAME| HEOOIbIIUMHA cBOOOIHO BIazeeT
JIeUCTBUSA JICHCTBUS JJIEKTPOHHBIX | 3aTPyAHEHUSIMHU OPUHLUIIAMU  JIEHCTBUSA
AJICKTPOHHBIX yCT’pOﬁCTB BiIagceT MpUHIUIIaMHU | JICKTPOHHBIX
YCTpOICTB JIEHCTBUSL  DJIEKTPOHHBIX| YCTPOHCTB
YCTpOICTB
b1.0.15-3.5 OO0yyaromuiics He| OOyuarommiics  cnabo| OOy4arommiics c| OGyuarommuiics c
3HaeT QyHKOM  u| 3HaeT  QyHKIUH 1| He3HAUYNTEIHHBIMU TpeOyeMoil  CTENeHbIo
OCHOBHBIC OCHOBHBIE ommnOKaMu H| MONMHOTBI M TOYHOCTH
XapaKTePUCTHK XapaKTEePUCTUK OTAETbHBIMHU 3HAET (GyHKIMIN
ANEKTPHUYECKUX u| 3JEKTPUYECKUX u| npobenamu 3HAET| OCHOBHbIE
9NEKTPOHHBIX JJIEKTPOHHBIX GYHKIMA W OCHOBHBIE| XapaKTEPHCTHK
annapaToB anmnapaToB XapaKTEePUCTHK INEKTPUIECKUX u
JIEKTPUICCKUX U| DIEKTPOHHBIX
JIEKTPOHHBIX annapaToB
anmnaparoB
b1.0.15-V.5 OO0y4aromnimiics He| OOyuarommiics ciabo| OOydwarontwiics c| Obydarommiicss ~ ymeer
ymeer MPUMEHATH| YMECT MMPUMEHATH| HEKOTOPBIMU MPpUMCHATH 3HAHUA
3HaHus QyHKUMHA | 3HaHUs  QyHKUMA u| 3aTpyiHeHUsIMH  ymeeT| GyHKUMH M OCHOBHBIX
OCHOBHBIX OCHOBHBIX MMPUMEHATH SHaHUs| XapaKTCPUCTUK
XapaKTEepUCTUK XapaKTEPUCTUK (GYHKIMH ¥ OCHOBHBIX| JIEKTPHUUECKUX U
ANEKTPHUUECKUX u| 3JEKTPUYECKUX u| XapaKTepHCTHK JNIEKTPOHHBIX
JJIEKTPOHHBIX JIEKTPOHHBIX IIEKTPUUECKUX u| anmapaToB
annapaToB annapaToB IIEKTPOHHBIX
anmnaparos
b1.0.15-H.5 | O6yuaromuiicsa ne| O6yuaromumiicas  cna6o| Obyuaromuiicsa c| O6yuarommuiics
BIIAJICET 3HaHMSMH| BIajeer 3HAHWUSAMH| HEOOJIBIIUMHU cBOOOIHO BJazieeT
(yHKIMI 1 OCHOBHBIX | QYHKIMIT 1 OCHOBHBIX| 3aTpyIHEHUSIMH 3HAHUSIMU QyHKIHI 1
XapaKTEePUCTHK XapaKTePUCTHK BJIazieeT 3HAHHUSMH| OCHOBHBIX
INEKTPUIECKUX u| 3JEKTPUIECKUX u| GyHKIMH ¥ OCHOBHBIX| XapPaKTEPHCTHUK
BJICKTPOHHBIX OJICKTPOHHBIX XapaKTCPHUCTUK DJICKTPHUUICCKUX )5
annapaToB anmnapaToB ANIEKTPUUECKHX | 3IEKTPOHHBIX
JIEKTPOHHBIX anmnapaToB
anmnaparos

3. TunoBbIe KOHTPOJIbHBIE 3aJaHUA U (MJ1H) HHbIE MATEPUATbI, HEOOXOHUMBbIE JIJIsl OLEHKHU
3HAHMH, YMEHH, HABLIKOB H (MJIH) ONIBITA AEATEIbHOCTH, XapaKTepPHU3y0IIMX
copMHPOBAHHOCTH KOMIIETEHIIUH B NpoLecce OCBOCHHUSA AUCHUIIIMHBI
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TunoBbie KOHTPOJILHBIC 3a/IaHUS U MaTepUaibl, HEOOXOAMMBIE JJIsl OLICHKU 3HAHUHN, YMEHHIA
Y HaBBIKOB, XapaKTEePU3YIOIIUX 0a30BbIi 3Tal (HOPMUPOBAHHS KOMITIETEHIUI B IMPOIIECCE OCBOCHUS
OIIOII, coneprxarcs B y4eOHO-METOAMYECKUX pa3pabOTKax, MPUBEACHHBIX HUXKE.

1. Meroauueckue yka3zaHUs K JlabopaTOpHbIM paboram 1o aucuuiuiiHe "Teopernyeckue
OCHOBBI 3JIEKTPOTEXHUKHU" [DNEKTpOHHBIA pecypc|: s cTyneHTtoB Hampaienuit 35.03.06
Arpounxenepust, 13.03.02 DnextposnepreTrka u 3nekrporexnuka / coct.: A. C. 3Haes, A.
H. T'opGynos, E. H. Enumkos; FOxuo-Ypansckuii 'AY, UacturyT arpounkenepuun. Y. 1.
JluneliHbIe 1IeNU OCTOSHHOTO U CHHYCOUIATLHOTO TOKa - 49 c. - Yensounck: FOxHo-
VYpaneckuii 'AY, 2016 - locTym B3 JTOKaJIbHOM CETH:
http://nb.sursau.ru:8080/localdocs/avtom/8.pdf.

4. MeToauvecKkne MaTepHuaJIbl, ONpeessiolue Npoue1ypbl OHeHUBAHUS 3HAHM,
YMeHHUIi, HABBIKOB U (MJIH) ONBITA AeATeIbHOCTH, XapPaKTePU3yImMX c()OPMUPOBAHHOCTH
KOMIIeTeHINH

B naHHOM pa3zgenie METOAMYECKHE MaTepUalIbl, ONPEACIAIONINE NPOLEAYPBl OLCHUBAHUS
3HAaHUH, YMECHUH, HABBIKOB, XapaKTEPH3YIOMMX O0a30BbI dTam (pOpMUPOBAHHS KOMIIETCHIUN IO
qucuurHe «TeopeTnyeckre OCHOBBI AJIEKTPOTEXHUKHWY, IPUBEIEHBI IPUMEHUTEIIBHO K KaXKIOMY
U3 HUCIOJB3YEMBIX BHUAOB TEKYILErO KOHTPOJISI YCIIEBAEMOCTHM M IIPOMEKYTOYHOW aTTECTAllUU
oOy4aromuxcs.

4.1. OueHo4Hble CpeACTBA ISl IPOBEAECHHUS TeKYLero KOHTPOJIsi ycleBaeMoCTH
4.1.1. YcTHBIN OTBET HA IPAKTUYECKOM 3aHATUI

OTBeT Ha MNPAKTHMUYECKOM 3aHATUU HUCIHONB3YETCS M OIEHKHM KadecTBa OCBOCHUS
oOy4aromuMcsi OCHOBHOM mpodeccuoHanbHOH 00pa3oBaTeNbHON NpOrpaMMbl MO OTAEIbHBIM
BOIIPOCAM U T€MaM JUCHUIUIUHBI. TeMbl U MIaHbl 3aHATHH (CM. METOApa3paboOTKH 1. 3) 3apaHee
coobmaroress  oOywaromumcs.  OTBET  OLEHMBAETCS  OLEHKOH  «OTJIIMYHO»,  «XOPOIIOY,
«yJIOBJIETBOPUTEILHOY» UIIH «HEY/IOBIETBOPUTEIBHO.

No O1neHOYHBIC CPEICTBA Kon u
OTBGT Ha MPAKTHUYCCKOM 3aHATUN HanMMCHOBAHUC
HHJIUKaTOpa
KOMIICTCHIIN U
1 e  ogHODa3HOTO CUHYCOMJTAJIBHOTO TOKa COCTOMT M3 MOCIE€N0BaTEIbHO Na-1.0TIK-1
COEIMHEHHBIX PE3UCTOpa M KOHAEHCATOpa. 3aKOH HM3MEHEHUs] MTHOBEHHOI'O Hcmonp3yeT 0OCHOBHEIE
3HAYEHUs] HAIpPSDKEHHUS OT BPEMEHU U = 100\/25in(3 14t+90°), 3aK0H N3MEHEHUS 3aKOHBI

€CTECTBEHHOHAYYHBIX
JMCHHUIUIAH JUISL PEIEHUS
CTaHJIAPTHBIX 3a/1a4 B
COOTBETCTBHHU C
HAIPaBIEHHOCTHIO
npodecCHOHATBHOM
JIEATELHOCTH

MTHOBEHHOTO 3Ha4yeHus Toka oT BpemeHH 1 = 10sin(314t+135°). Onpenenutsb
BEJIMUMHY aKTUBHOTO U EMKOCTHOTO CONPOTHBIICHHUS LICTIH.

Kputepuu onienku orsera (Tabi1.) T0OBOIATCS A0 CBEACHHS 00yJarolMXCsl B Hauaje 3aHsATUH.
OneHka 00bsBISIETCS 00yUaroIeMycsl HENOCPEJCTBEHHO 110CIIE OTBETA.
| IIxaja | Kpurepun onenuBanus
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Onenka 5 - CTYICHT TIOJTHO YCBOWJI y4eOHBIN MaTepual;

(OTM4HO) - IOKa3bIBAaET 3HAHUE OCHOBHBIX MOHATHI TEMbI, TPAMOTHO MOJIb3YETCs

TEPMUHOJIOTUEN;

KOHKPCTHBIMHU ITPUMEPAMU;

BTOPOCTCTICHHBIX BOIIPOCOB.

- TPOSBISET YMEHHUE aHaJIM3UPOBAaTh M 0000IIaTh HHPOpMAIHIO,
HABBIKU CBSI3HOTO ONKCAHUS SIBJICHUH U MPOLIECCOB;

- JIeMOHCTPUPYET YMEHHUE u3naratb y4eOHBbII maTepuail B
OTpeieNIEHHOM JIOTUYECKON MOCIIe10BaTEIbHOCTH;

- MOKAa3bIBACT YMEHHE HWJUIIOCTPUPOBATH TEOPETUUYECKUE IMOJIOKEHUS

- MOI'YyT OBITH JOIMYHIEHbI OJHAa—ABC HETOYHOCTH IIPHU OCBCIICHHUU

Ouenka 4 OTBET YJIOBJICTBOPSIET B OCHOBHOM TPEOOBAHMSIM HA OIICHKY «5», HO MPH

(XOpOH_IO) 9TOM UMCCT MCCTO OJHWH M3 HCAOCTATKOB:

HC UCKA3UBIIHNEC COACPIKAHUC OTBCTA,

- B YCBOCHHH y4€0OHOT0 MaTepuasa JOMyIIeHbl HeOOIbIIe TPOOEIhI,

- B U3JIOKCHUU MaTCpHralia JONMMYIICHbI HE3HAYUTCIbHBIC HCTOUHOCTH.

Ouenka 3 - HENOJIHO WJIM HETIOCIIeI0BAaTEIbHO PACKPHITO COJIEpKaHUE MaTepuana,
(YIOBIICTBOPHUTEIIFHO) | HO MOKa3aHO oOIee MOHMMaHHWE BONPOCa M MPOJIEMOHCTPUPOBAHBI

YMCHUSA, JOCTATOYHBIC JJI1 ﬂanLHeﬁmero YCBOCHUA MaTepuraiia,

- UMCJIMCb 3aTPYAHCHUA HJIM AOITYIICHDbI OIIHNOKH B ONpeCaACIICHUU
HOHHTHﬁ, HUCIIOJIb30BAHMU TCPMHHOJIOIMH, OIIMCAHHWU SBJICHUH U
poucCCoOB, UCIPABICHHBIC IMOCIIC HABOAAIIUX BOIIPOCOB;

- BbIIBJICHA HEAOCTATOYHAaA C(l)OpMI/IpOBaHHOCTB 3HAHHM.

Ouenka 2 - HE PACKpPBITO OCHOBHOE COZIEpKaHUe Y4eOHOro MaTepuaa;
(HeyIOBIIETBOPHUTEILHO) | - OOHAPY)KEHO HE3HAHHME WM HETIOHUMAaHUE OO0JIbIIeH WM HauboJsee

Ba)KHOM 4acTH yqe6H0ro MaTcpualia;

- JOIMYIICHBI OIIIMOKH B OIpEACIICHUN HOHHTHﬁ, IIpU UCIIOJIb30BAHNHU
TCPMUHOJIOTUH, B OITMCAHUH SIBJICHUH U mponeccoB, pCUICHUH 3a/1a4,
KOTOPLBIC HE UCITPABJICHEI IMOCJIC HECKOJIBKHUX HABOAAIINX BOIIPOCOB.

4.1.2. Otuer no naboparopHoit pabote

Otyer 1o J5abOpaTOpHOW paboTe WCMONAB3YETCS [JIi OICHKA KadyecTBa OCBOCHHS
oOy4aromuMcsi OCHOBHOHM MNpogeccHoHaNbHONH 00pa3oBaTeNbHON MNpOrpaMMbl MO OTAEIbHBIM
temaMm aucuuriuHel. CoaepxaHue u GopMma OT4YeTa Mo J1abOpaTOPHBIM paboTaM MPHUBOJIUTCS B
METOJUYECKUX yKa3aHUsAX K JabopaTopHbeiM padoTam (1. 3 @OC). Coaeprkanue oT4eTa U KpUTEpUn
OIIEHKH OTYeTa (Ta0JI.) JOBOJSATCS IO CBEICHHS OOYUAIOIINXCS B HAaYasIe 3aHSITHIA.

No OLIEHOYHBIE CPENICTBA Ko n HammeHoBanme
Ortyer no 1abopaTopHOii paboTe MHAMKaTOpa
KOMIICTCHIIH
1 1. Kakue npenmyIiecTBa MMEIOT Tpex(azHble LEenH mepes o JHopa3HEIMU? OIlK-3.1

2. 3anumuTe MTHOBEHHOE M KOMIUIEKCHOE 3HAYCHHUs TpexQaszHou
CHCTEMBHI 3.]1.C., TIOKQXXUTE X Ha BPEMEHHOH M BEKTOPHOH JHarpaMMax.

3. Uto Takoe CHMMETPUYHBII PeXXKUM paboThl TpexX(ha3HbIX nenen?

4. B Kkakumx ciydasx HCIOJB3YeTCsl COeIMHEHHE 3Be3Z0i 0e3
HEHTpalbHOrO NPOBOJA, U B KAKHUX CIy4asX C HEUTPaJIbHBIM IPOBOJIOM?

5. Kakyo poJsib BBINOIHSET HEUTPaIbHBINA IPOBOJ TP HECUMMETPUYHOM
Harpyske?

Hcnonb3yer MeTo1bI
aHasM3a U MOJICITUPOBAHUS
JIMHCUHBIX U HCJIMHCUHBIX

IIeTIe TOCTOSIHHOTO U

MEePEeMEHHOT0 TOKa.
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6. Ilouemy B Uenu HEHUTPaTbHOrO NPOBOJA HE CTABUTCA

pe10XpaHuTeNs?
7. Kak paccuuTbIBaeTCs HaNpsHKeHUe CMELIeHHs] HeUTpann?
8. Kaxum 00pa3oM Haio W3MEHHUTH CXeMY, YTOOBI IOIYIUTh OOpaTHOE
cienoBanue (a3 Ha Harpy3Ke?
9. Ilo xakuM GopmysiaM MOKHO pacCYUTaTh AKTUBHYIO, PEaKTUBHYIO 1
MTOJTHYIO MOITHOCTH NPY CHMMETPUYHON U HECUMMETPHUIHON Harpy3ke?

10. Brraucnure Tox B HEHTPanbHOM NIPOBOJIE, €CIIH IA 7

I B - I C ==104, HO Harpy3ka B (aze «A» - akTuBHas, B (aze «B» -
WHIYKTUBHAs, B (haze «C» - EMKOCTHasL.
11. Kak u3MeHsTCS TOKH M (ha3Hble HANPSDKEHUS TP COSTUHEHUH
CHMMETPHYHON HATrPy3KH B 3Be31y 0e3 HeHTpalbHOro IpoBOJa, €CIIH OHY
(a3y 3aKOpOTHTH?

1. Ha3oBute 3aKOHBI KOMMYTAI[HH.

2. KakoB dusuueckuit CMBICNT  TIPUHYKIEHHOU U cBOOOmHOU
COCTaBIIAIONICH ToKa (HanpspkeHus)?

3. KaxkoB ¢u3nueckuii CMbICI IOCTOSIHHON BpeMEHH?

4. Kak BIUSIOT BCIWYMHBI AKTHBHOTO COMPOTHBICHHS M  BEJIMYHHA
€MKOCTH Ha CKOPOCTh pa3psna’?

OIIK-3.2
Hcnons3yeT MeToast
pacuéra epexoaHbIX

MPOLECCOB B ANEKTPHUECKUX
IETISIX MTOCTOSTHHOTO U
MEPEeMEHHOr0 ToKa

N3zo6pasure I1- 06pazHyto cxemy ¢puiabTpa Ha ocHoBe L, C.
OOBsACHUTE TPUYMHY PACXOKIACHUS PE3YIbTATOB TCOPETHUCCKUX

pacy€ToB U pacu€TOB IO OINBITHBIM JIAHHBIM.

W

5. Kak onpenenuts 3HEpruio, pacxoayeMylo Ha HarpeB CONPOTHUBIICHUS
TIpH paspsizie KoHJaeHcaTopa?

1. Kak u3MeHSTCS mapaMeTpsl JIMHUA X0 1 b0 , ecit BMecTo KabeIbHOH OIIK-3.3
JTUHUH OyJIeT B3STa BO3AYyIIHAS JIMHUA? IIpuMeHseT 3HaHUSI OCHOB

2. OHpeﬂeHI/ITL JUINHY BOJIHBI u (1)3303}’}0 CKOpOCTb TCOPHUHU DJIEKTPOMArHUTHOTO
3JIEKTPOMArHUTHOIO TI0JIA B MCCIIEN0BAHHOM BaMH JIMHHH. nojist 1 ueneti ¢

3. Hammmure BBIpakeHUS I BOJIHOBOTO COTIPOTHBIICHUS 1 paczpzne:e?}’mn
MOCTOSTHHOW pactpOCTpaHEeHUS fapaMeTpant
KakoBo Ha3zHauCHHE AICKTPUYCCKUX YACTOTHBIX (DHUIIBTPOB. OIIK-3.4

JleMoHCTpUpyeT NOHUMaHUe
NPHUHINIA JeHCTBUS
3JIEKTPOHHBIX YCTPOUCTB

1. Yem BBl MoOXeTe OOBSICHUTH PAa3HUILy B (popMe MOITydeHHBIX
ocruiorpamm?

2. Kak yBeJMUUTh BBIXOHOE HANPSDKEHHUE YABOUTEIS YACTOTHI?
3. 3adeMm JenaroT MoAMarHMYMBaHNE OCTOSIHHBIM TOKOM?

OIIK-3.6
[IpumenseT 3HaHUA
(YHKLIMH ¥ OCHOBHBIX
XapaKTEePUCTUK
JNEKTPUUYECKUX U
JJIEKTPOHHBIX aIllapaToB

Ortuer OLICHUBACTCA IO YCMOTPCHHUIO IPCIOAABATCIIA OLIEHKOM «OTIIMYHO», «XOpOoIIOo»,

«YZOBIIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIHLHO» HIIM OLEHKOHN «3auTeHOo», «He 3auTeHo». O1eHKa
«3auTE€HO» CTaBUTCH oOywaroummcs, ypoBeHb 3YH KOTOpBIX COOTBETCTBYET KpPUTEPHUSM,
YCTaHOBJIEHHBIM I MOJIOKHUTEIBHBIX OLICHOK ((OTJIIMYHOY», «XOPOILIO0Y», «YAOBIECTBOPUTEIHHON).
Onenka 00bsBIsIETCS 00YUAIOMIEMYCSl HETTOCPEACTBEHHO MOCTE Cau OTYeTa.

lxaJsa Kpurepuu oueHnBanus
OrneHnka 5 - U3JI0’)KEHHUE MaTepuasa JIOTHYHO, TPAaMOTHO;
(oTIIMYHO) - cBOOOHOE BIIaJIEHUE TEPMUHOJIOTHEN;

KOHTPOJIbHBIC BOIIPOCHI;

- CIOCOOHOCTh peuiaTh HHXXCHCPHBIC 3ala4u.

- YMCHHC BBICKA3bIBATb U 000CHOBATh CBOU CYKACHUS TIPpU OTBETC HA

- YMCHHC OIIUCBIBATH 3aKOHBI, ABJICHUSA U IIPOLCCCHI;
- YMCHUEC IMPOBOJWUTH U OLICHUBATD PC3YJILTAThI HSMepeHHﬁ;
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Ouenka 4 - U3JI0KEHUE MaTepuaa JIOTHYHO, TPaMOTHO;

(xopor1o) - cBOOOTHOE BJIa/ICHHE TEPMUHOJIOTHEH;

- OCO3HAHHOE MPUMEHEHHE TEOPETHUYECKHX 3HAHWH JUIsl OMHCAHUS
3aKOHOB, SBJICHUM M IIPOLIECCOB, PELICHHsS] KOHKPETHBIX HHKCHEPHBIX
3aj1a4, MPOBEACHUS M OLICHUBAHMS PE3yJIbTAaTOB H3MEPEHUI, HO
coJiepkaHue U popMa OTBETa UMEIOT OTACIbHBIC HETOUHOCTH.

Onenka 3 - U3JI0’)KEHUE MaTepuaia HeMoJIHO, HETOCIEA0BAaTENIbHO,
(YIOBJIETBOPUTENHHO) | - HETOYHOCTH B ONPEIEICHUU IOHATUM, B NPUMEHECHHUM 3HAHUM I
OIMCaHUsl 3aKOHOB, SIBJICHUHM W IIPOLIECCOB, PELUEHUsS KOHKPETHBIX
WHKCHEPHBIX 3a71a4, IIPOBEACHUS U OLICHUBAHHS PE3YJIbTATOB H3MEPECHHUIT,
- 3aTpyJIHEHUSA B OOOCHOBAHUH CBOUX CYXJICHHUI;

- OOHapy>KUBaeTCs HEJOCTATOYHO TIyOOKOE MOHUMAaHUE H3YYEHHOTO
MaTepuana.

Onenka 2 - OTCYTCTBHE HEOOXOMMBIX TEOPETUYECKUX 3HAHUHN; JOMYIIEHBI OITHOKH
(HEeyIOBIIETBOPUTEIHHO) | B ONPEICIICHUH MTOHIATUN U OMMMCAaHUH (PU3NYECKHUX 3aKOHOB, SIBICHUHA 1
IPOLIECCOB, UCKAKEH MX CMBICII, HE PEIICHBI HH)XEHEPHBIC 3aJa4l, He
NPaBUIHHO OLEHUBAIOTCS PE3YNIbTAaThl H3MEPEHUIA;

- He3HaHUE OCHOBHOT'O MaTepuasa yueOHON IpOorpaMMBl, TOITYCKaIOTCs
rpyObie OIMOKH B U3JI0KEHUH.

4.1.3. TectupoBaHue

TectupoBaHHe HCIOJIB3YyeTCA sl OLIGHKM KadyecTBa OCBOEHHMsS OOy4yarolmMMCs OCHOBHOM
npodeccHOHaIbHOM 00pa3oBaTeIbHOM NPOTrpaMMbl IO  OTAEIBHBIM TE€MaM MM  pasjesiaMm
mucuuiuinebel.  Tect  mpencrtaBnseT  co00OM  KOMIUIEKC — CTaHAAPTH3MPOBAHHBIX  3a/laHUM,
NO3BOJISIOMIMK  YIPOCTUTh  MPOLEAYpY HM3MEpEeHUs 3HAaHUH W yMEHMH oO0ydaromuxcs.
OOyuarouMcsl BBIAAIOTCS TECTOBbIE 3aJaHUs € (HOPMYIMPOBKONW BOIPOCOB M MPEATIOKEHUEM
BBIOPATh OJJMH MPABUIIbLHBIN OTBET U3 HECKOJIbKUX BAPUAHTOB OTBETOB.

Ne O11eHOYHbIE Cpe/ICTBA Kon v HanmeHoBaHMe
TectupoBanue MHAMKATOpa
KOMIETEHINH
1 (1. DxBUBaNEHTHOE CONPOTUBIICHUE AIEKTPUUECKON LIENU OIlK-3.1

COCTOSIIIEN U3 TPEX PE3UCTOPOB C PABHBIMU COIIPOTUBIICHUSIMH, VICroNb3yeT MeTo/Ibl aHAH3a
COETMHEHHBIME TapaLIeIbHO paBHo 2 OM. OnpeneuTs R o JEZ*;ZZHHX
COIIPOTUBJICHUEC KAXKAO0TO PE3UCTOPA MOCTOSHHOI'O ¥ IIEPEMEHHOI0
-30M TOKa.
-20m
-60M
-90Mm

2. J1Ba npuéMHUKa DJIEKTPUUECKON SJHEPTUH, C PABHBIMHU
CONPOTHUBIIEHUSMH, COEMHEHBI ITAPATUIEITBHO U MOKIIFOUYEHBI K
VCTOYHUKY ITOCTOSSHHOTO HANPSKEHUS, IPU 3TOM TOK HCTOUYHUKA
paBeH 4A. Kakoe 3HaueH#e OyeT UMETh TOK TOTO YK€ UCTOYHHKA,
IIPY [10CJIEJOBATEIBHOM COEIMHEHUH ITUX IPUEMHUKOB?

- 16A

- 1A

-2A
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- 8A

-3A

3. Tpu OTHOTHUIIHBIX UCTOYHUKA AJIEKTPUUECKON IHEPTHH CO
3HaueHussMu DJ1C 5B coeaunensl nocienoBaTesibHo. OnpenenuTb
HanpspKeHue 6artapeu B pekUMe X0JI0CTOro X0/a.

- 15B

-5B

- 7,5B

- 10B

4, Conpotusienue Rap=30m, RBc=20m, Rca=50m, coearHeHbI
1o cxeme TpeyroiapHukK. [locne sxkBuBaIeHTHOrO MpeodpazoBaHus
MOJIy4yeHa cXema 3Be3/1a ¢ CoNpoTuBiIeHueM aydeit Ra, RB, Rc.
Ornpenenuts conpotuiienue Ra.

- 1,5 Om

-2,50m

-50Mm

-30Mm

5. llenb o0aHO(MA3HOTO CHHYCOUJAIBHOTO TOKA COCTOUT U3
MOCJIEIOBATEIIbHO COCAWHEHHBIX KATYIIKH M PE3UCTOpa. 3aKOH
W3MEHEHHUSI MTHOBCHHOTO 3HAYCHHSI HAMPSIKCHHSI OT BPEMEHU U =
1002sin(314t+90°), 3aKOH H3MCHEHHS MIHOBEHHOTO 3HAYCHHS
Toka oT BpemeHu 1 = 10sin(314t+45°). Onpenenutp BETUYHHY
AKTUBHOTO CONPOTUBIICHUS IICTIH.

- 10 Om

- 10\2 Om

- 102 Om

6. Llenb omHO(A3HOrO CHHYCOMJAIBLHOTO TOKa COCTOMT W3
MOCTIEOBATEIbHO COCIUHEHHBIX KATYIIKH M PE3UCTOpa. 3aKOH
W3MEHEHHs MTHOBEHHOTO 3HAYECHHs HAMPSIKEHUS] OT BPEMEHU U =
1002sin(314t+90°), 3aKOH H3MCHEHWS MTHOBEHHOTO 3HAYCHHS
Toka oT BpemeHu 1 = 10sin(314t+45°). Onpenenutps BETUYHHY
WHAYKTUBHOTO COTIPOTUBIICHUS IIETH.

-10 Om
-10V2 Om
- 10/N2 Om

7. 3J'I€KTpI/I‘-IeCKa$I OCIb ITIOCTOAHHOT'O TOKAa COCTOUT U3

IIOCJIE0BATENBHOIO COEIMHEHUS PE3UCTOPA U KOHIEHCATOpa.
Conporusnenue pesucropa R=10kOm, EMKOCTh KOHIEHCATOpA
C=100mk®d. OnpenenuTh TOCTOSHHYIO BPEMEHH TIEPEXO0THOTO
nporecca.

-le.
- 2c.
- 3c.

OIIK-3.2
Hcnonb3yeTr MeTos! pacuéra
MIEPEXOHBIX MIPOLIECCOB B
ANEKTPHUYECKUX IETISX
MOCTOSIHHOTO U TIEPEMEHHOTO
TOKa

8. Toueunsli 3apsia +q HAXOAUTCS B LICHTPE CHepUUSCKOM
noBepxHocTU. Ecim 3apsin cMecTuTh U3 1ieHTpa cepbl, OCTaBIsA
€ro BHYTPH HE€, TO NOTOK BEKTOPa HANPSKEHHOCTU
AIEKTPOCTATHYECKOTO OIS Yepe3 MOBEPXHOCTh CPEPHI. ..
YMEHBITUTCS

HE U3MEHUTCA V

YBEJTUIHUTCS

OI1K-3.3
[IpuMeHseT 3HaHUSA OCHOB
TEOPUHU HJIEKTPOMArHUTHOTO
TOJIS U LIETIEH C
pacnpenenéHHbIMU
rnapameTpamu
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8. Ecnu yBenuuuTh B J1Ba pa3za HaNpsKEHHOCTh 3JICKTPUYECKOTO
110JIs1 B IPOBOAHMKE, TO YZEJbHAs TEIUIOBAs MOIIHOCTD TOKA ...
- YMEHBUINTCS B JIBa Pa3a;

- HE UBMEHUTCS;

- YMEHbUINTCSA B 4 pa3a

- yBenuuutcs B 4 paza; V

- YBEJIMYUTCS B JIBA pa3a;

9. Ilpu nmomeneHnn AU3IEKTPUKA B DJIEKTPUUECKOE 110JIE
HaMpsKEHHOCTh 3JIEKTPUYECKOT'0 M0JI BHYTPH OECKOHEYHOTO
OJIHOPOAHOI'0 U30TPOIHOIO JUAJIEKTPUKA C IUAIEKTPUUECKOM
IPOHUILIAEMOCTBIO € ...

- OCTAaeTCA HEU3MEHHON

- OCTaeTcs paBHOM HYIIIO

- YBEJIMUUBAETCS B € pa3

- yMeHb1I1aeTcs B € paz V

10. YMeHblIeHHE aMITUTY/Ibl KOJI€OaHUN B CUCTEME C 3aTyXaHUEM
XapakTepu3yeTcs BpeMeHeM penakcauy. Eciu npu HeusMeHHOM
OMMUYECKOM COIIPOTUBIIEHUH B KOJI€OATEIbHOM KOHTYpE
YBEJIMYUTH B 2 pa3a UHAYKTUBHOCTb KaTYIIKH, TO BPEMs
penaKcanuu. . .

- YMEHbBIIUTCSA B 2 pa3a

- yBeNIMUuTCs B 2 paza V

- yBeNMUuTCS B 4 pasza

- yMEHbUINTCS B 4 pa3a

4 | ABroTpancdopmaTop, cxeMa KOTOPOro H300pakeHa Ha pHc. 6.1, BKIIOUEH B OIIK-3.4
ceTh ¢ HanpspbkeHreM U1=220 B. HampsbkeHue Ha BTOpHYHBIX 3axxumax U2=180 JleMOHCTpHpPYeT MOHUMaHHe
B, tox nHarpysku I2=10 A. Obmorka umeer ®1=500 BuTkOB. Omnpenenurs HPHHIKIA eHCTBUS
TUIOIIAAb TIOTIEPEYHOTO CEYCHHUS IIPOBOA, U3 KOTOPOTO cAeaHa 0OMOTKA, €CIH SJICKTPOHHBIX YCTPOUCTB
MaKCHUMaJIbHO JOIYCTUMasl INIOTHOCTh TOKA paBHa 2,5 Amm2. OIIK-3.6

[pumenser 3HaHUS QYHKIHA

- 31272 1 OCHOBHBIX XapaKTCPUCTUK
-2,272 SIIEKTPHIECKHX U
-4,272 SJIEKTPOHHBIX AllapaToB

[To pesynmpTaTamM TecTa OOYYarOIIEMYCS BBICTABISETCS OICHKA «OTIUYHO», «XOPOIIOY,
«YJOBJIETBOPUTEIILHO» UJIA «HEYJIOBIETBOPUTEIBHO.

Kputepun onenuBanus orBera (Tabil.) AOBOASTCA 0 CBEACHHsS OOydyaroluxcs J0 Havama
TECTUPOBaHUsA. Pe3ynbTaT TecTupoBaHUs OOBSABISETCS OOYyYarOIIEMyCsl HETOCPEACTBEHHO IOCIIE
ero cIayu.

Mixaza (% npapatsmes oTseron
OrmeHka 5 (OTJIHUYHO) 80-100
Omenka 4 (xopo1o) 70-79
Omenka 3 (yJIOBIETBOPUTEIBHO) 50-69
Onenka 2 (Hey10BIETBOPUTEIBHHO) Menee 50

TecToBble 3amaHMs, WCIOIB3YIOIIHUECS I OLCHKM KauecTBAa IJUCLUIUIMHBI C ITOMOILBIO
uHpopMallMOHHbIX TexHosoruid, mnpuBeneHsl B PIIJ[: «10. MuHdopmanmoHHble TEXHOJIOTHH,
UCTIOJIb3yeMble TIPU OCYIIECTBICHUH 00pa30BaTeNbHOIO MpoIlecca M0 TUCIHUILIMHE, BKII0Yast
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MepeueHb MPOrpaMMHOTO o0ecreueHuss W WH(OPMALMOHHBIX CHPAaBOYHBIX cHcTeM» - My
TestX10.2.

4.1.4 KonTponbHas padboTa
Kontponbnas padorta (KP) siBasieTcst npoykToM, MOJMydyaeMbIM B Pe3yJbTaTe CaMOCTOSATEIHHOIO
IUTAHUPOBAHMS U BBINOJHEHUS yueOHbIX 3a1a4. KoHTposbpHas paboTa Mo3BoIsIeT OLEHUTh 3HAHUS U
YMEHHsI CTYIEHTOB, a TakXXe YpPOBEHb C(HOPMHPOBAHHOCTH HABBIKOB MpH paboTe ¢ yueOHOU
JUTEpaTypoil U APYruMHu UCTOYHUKaMU. OleHKa OOBSBISETCSA CTYIEHTY HEMOCPEICTBEHHO MOCie
IPOBEPKH KOHTPOJIBHON paboThl. 3aaHus AJs1 KOHTPOJIBHBIX paboT pa3MenieHbl B METOINIECKOM
nocoOuu DIIEKTPOTEXHUKA W D3JCKTPOHMKA [DNEKTPOHHBIA pecypc| : METOJ. YyKazaHHs s
CaMOCTOSITENIbHOW pabOoThl CTYAGHTOB. DIEKTPUYECKHE LIEMU U JJIEKTpUdYeckre u3mepenus. s
ctyneHToB HampasieHus - 35.03.06 Arpoumkenepusi, 44.03.04 IlpodeccuonansHoe oOydeHHE,
19.03.02 [IpoaykThl MUTAaHUS U3 pacTUTENBHOTO ChIpbs / cocT.: b. E. Uepemanos [u ap.] ; FOxHo-
Vpansckuiit 'AY, UacTuTyT arpourkenepun .— Yensounck: FOxHo-Ypansckuit 'AY, 2017 —
77 c. : un., Tabn. — bubauorp.: c. 76 (2 Ha3B.). Pexum nocryna:

http://192.168.0.1:8080/localdocs/avtom/32.pdf

No OrneHouYHBIE CPEACTBA Kon u
KonrponsHas pa6ora HAUMCHOBAHHC
HUHIHKATOpa
KOMIICTCHIIMN
1 JIns1 351eKTpUUecKor ey, COOTBETCTBYIOIIEH HOMEpPY BapHaHTa, OIIK-3.1
BBIINIOJIHUTB CIACAYIOIICC: Hcnonb3yer MeToast
aHaJIM3a u
3ajaHbl HapamMeTphl HENU U HapsHKEHUE Ha BXOJIE LENu: MOZEHPOBAHHUS
; JIMHCHUHBIX U
u=Um*sin(wt+e) HEJMHEHHBIX Lereit
IIOCTOSAHHOI'O U
TpeGyeTCﬂ: [IEPEMEHHOIO TOKA.

1. Omnpenenuth TOKU M HANPSHKEHUS HAa BCEX y4acTKax
LEITH KOMIUIEKCHBIM CIIOCOOOM.

2. CoctaBuTh 0anaHC aKTUBHBIX U PEAKTUBHBIX MOILTHOCTEH.
3. TMoctpouts B Macmtabe BEKTOPHYIO AMATrPaMMy TOKOB U

TonorpagpuuecKyro AuarpaMmy HanpsokeHui. YucaoBble
JlaHHBIE6 MPUBEICHBI B TaOIUIIE

R1,0m | L1, |CL, |R2, |L2, |C2, |[R3, [L3, [C3, [Um, ¢,pan | T,
M | MKD [OM |[OM |MKD [Om |MIH | MkD | B I

12 70 [500 [18 [30 [125 |10 |50 [450 [250\2 [=n/6 |50

C1
L2 R3
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Ikana Kpurepun onennBanns

Onenka 5 Conepxanue KP nmomHocThio cooTBeTCTBYET 3aaHn0. KP comepxkut noruunoe,
MTOCIIeIOBaTEIRLHOE N3JIOKCHIE MaTepraia ¢ MPaBUIHLHBIM PEIICHHEM 3a1ad.

(oTIM4HO)

Ouenka 4 Copnepxanne KP momHOCTRIO cCOOTBETCTBYET 3ananuto. KP comgepxut gormanoe,

(xopormo) MOCJIeIOBaTEIbHOE U3JIOKEHUE MaTepualia C MPaBWIBHBIM pPEIICHUEM 3ajad.

HNmMmeroTes OIHa-ABC HCCYIICCTBCHHBIC OIIHOKH B HCIIOJb30BAHUM CAUHUI]
HU3MCHCHUS, B MIOCTPOCHHBIX rpaq)HKax, CX€Max M T.[

Onenka 3 Conepxxanne KP yacTuuHO HE COOTBETCTBYET 3amaHuio. lIpocmaTpuBaeTcs
HETIOCJICIOBATEIbHOCTD U3JIOKEHS MaTepHaia, IPEICTaBICHbI HEJIOCTATOYHO
000CHOBaHHBIC TEOPETUYCCKHUE TOJOXKCHHS, HCIIONB30BAHHBIC TPU PEIICHUU
3ana4. MiMeroTcs omuOKY B UCIIOIB30BAHUH €IMHUIL U3MEHEHUSI, B TIOYYECHHBIX
pe3ysibTaTax, B IOCTPOCHHBIX Tpad)uKax, CXeMax | T.J

(YROBIETBOPHUTEIHHO)

Onenka 2 Conepxxanne KP yacTuuHO HE COOTBETCTBYET 3amaHuio. lIpocmaTpuBaetcs
HEMOCIIeI0BATEIFHOCTh U3JI0KEHHS MaTepraa, IpeAcTaBIeHbl HeIOCTaATOYHO
000CHOBaHHBIC TEOPETUYCCKHE TOJIOXKCHHS, HCIIONB30BAHHBIC TPU PEIICHUU
3amad. VIMerTcs CyliecTBEHHbIE OMIMOKA B WCIONB30BAHUW €IUHHUIL
W3MEHEHUS, B IOJIYIEHHBIX Pe3yNbTaTaX, B IOCTPOSHHBIX Ipadukax, cxemax 1
T.J

(HEeyIOBIIETBOPHUTEIHHO)

4.2. Ilpoueaypsl ¥ OLICHOYHBbIE CPEICTBA VIl IPOBEACHUS
MPOMEKYTOYHOM aTTeCTALNH

4.2.1. 3auer

3auer sBusercs (GOpMOM  OIEHKM KadecTBa OCBOCHHS OOYdYalOMMMCS OCHOBHOM
npodeccnoHaIbHONH 00pa3oBaTeIbHOM MPOrpaMMBbl MO pas3zienaM JUCHMILIUHBL. [lo pesynbTatam
3aueTa 00y4aronieMycsl BHICTABIISETCS OLIEHKA «3aYTEHO» MITU «HE 3aYTEHO».

3ayer MPOBOAWUTCS TO OKOHYAHWHM YTCHHS JIEKIMA W BBIMOJIHEHUS JIA0OPAaTOPHBIX
(MpakTUYeCKUX) 3aHATHH. 3a4eTHBIM SBJSETCS IOCIENHEE 3aHsATHE 10 JUCHUIUIMHE. 3ayeT
IPUHUMAETCS MPENoaBaTeIsIMU, MPOBOAUBIINMYU J1abOopaTOpHbIE (MPAKTUYECKUE) 3aHATUS, WU
YUTAIOMIMMHU JIEKIMU M0 JaHHOM aucuuIuiiHe. B ciydae OTCyTCTBHUSI BeyLIEro IpenojaBaTens
3aueT MPUHUMAETCs MpenoiaBaTeieM, Ha3HaUYeHHBIM pacliopsKeHUueM 3aBeyromiero kadenpoi. C
paspelieHus 3aBeAyIoero kageapoil Ha 3a4eTe MOXKET IMPUCYTCTBOBATh MPenojaBaTelb Kadeapsl,
IIPUBJICYEHHBIHN /17151 IOMOIIIM B IIPHEME 3aueTa.

[IpucyrcTBHe Ha 3aderax mpenoaaBareneil ¢ Apyrux kadeap 0e3 COOTBETCTBYIOIIETO
pacnopsiKeHHs peKTopa, IPOpeKTopa 1o y4eOHol paboTe win JeKkaHa (pakyJlbTeTa He 10IMyCKaeTCs.

@®opmbl  TIpoBeeHUS 3a4eToB (YCTHBIM ompoc Mo Ouieram, MNHCbMEHHas paloTa,
TECTUPOBAHUE U JP.) ONPEAEAIOTCS Kadeapoil U TOBOJATCS 10 CBEIEHUS 00yJaroIuXcs B HaJaie
ceMecTpa.

Jlnist mpoBeieHus 3aueTa BeyILHi pernoaaBaTellb HakaHyHe ToTy4aeT B IeKaHaTe 3a4eTHO-
9K3aMEHAIlMOHHYIO BEJJOMOCTh, KOTOpasi BO3BPAILAETCs B JieKaHAT MOCIe OKOHYAHUS MEPONPUSITUS
B JICHb TIPOBEJICHUS 3aUeTa WIHM YTPOM CIIEAYIOIIETro JHS.

OO6yuaromuecs Mpu SIBKE Ha 3a4eT 00sS3aHbI UMETh MPU ce0e 3aUeTHYI0 KHUXKKY, KOTOPYIO
OHM TMPEABSBISAIOT IPETOAABATEIIO.

Bo Bpems 3auera oOydaromuecs MOTYT TI0Jb30BaThCsl C pa3pelieHus BeayILEro
IpernoJiaBaTess CpaBOYHOM U HOPMAaTUBHON JIUTEPATYPOU, IPYTUMHU MOCOOUSMHU U TEXHUUECKUMHU
CpeICTBaMHU.

Bpems moArotoBku oTBeTa B yCTHOH (popMe NpH cjaade 3adera JODKHO COCTABIATH HE
MeHee 20 MUHYT (110 >KeJTaHUI0 00yUaroIerocsi OTBET MOXKET OBbITh JOCPOUHBIM). Bpemst oTBeTa - He
6onee 10 MUHYT.
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[IperoaBaTento MpenoOCTaBIsIETCS MPaBO 337aBaTh OOYYAIOIIMMCS JIOMOJHUTEIbHBIC
BOIIPOCHI B paMKaXx IIPOrpaMMbl TUCLHUIUIMHBIL.

KauecTBeHHast OLEHKAa «3a4T€HO», BHECEHHas B 3a4ETHYIO KHMKKY U 3a4€THO-
HK3aMEHAIIMOHHYIO BEJOMOCTb, SIBJISIETCS] Pe3yJIbTaTOM YCIEITHOTO YCBOCHHS y4eOHOr0o MaTepuaila.

Pesynbrar 3adera B 3a4E€THYH0 KHMJKKY BBICTABJIETCS B JIEHb IIPOBEJICHHUS 3a4eTa B
INPUCYTCTBUH camoro oOyuaromierocsi. [IpenogaBareny HECYT MEPCOHAIBHYIO OTBETCTBEHHOCTD 32
CBOCBPEMEHHOCTh M TOYHOCTb BHECEHMS 3allMCEH O pe3ysbTaTaX IPOMEXKYTOYHOM aTTECTALIMU B
3a4€THO-’K3aMEHALMOHHYIO BEJOMOCTb U B 3a4E€THBIC KHKKH.

Ecnu oOyuaromuiicss sBIWICSA Ha 3a4eT U OTKa3ajcs OT IPOXOXKACHUS aTTECTALMU B CBSI3U C
HEINOJArOTOBJICHHOCTBIO, TO B 3a4€THO-DK3AMEHALIMOHHYIO BEIOMOCTb €My BBICTABIISIETCS OLEHKA
«HE 3aYTEHOY.

HesBka Ha 3ader oTMedaercs B 3a4€THO-DK3aMEHALMOHHOM BEJOMOCTH CJIOBAMHU «HE
SABUJICS.

Hapymienre TuCHMITIMHBI, CIUCHIBAHHE, UCIIOIH30BAHNE O0YJAIOIIUMUCS HEPa3pelIeHHBIX
MEYaTHBIX M PYKONHMCHBIX MaTepUanoB, MOOMIBHBIX Tele(OHOB, KOMMYHUKATOPOB, TUIAHIIETHBIX
KOMITHIOTEPOB, HOYTOYKOB W JPYTrMX BHUAOB JIMYHOW KOMMYHHUKALIMOHHOM M KOMIIBIOTEPHOMH
TEXHUKU BO BpeMs 3auera 3ampelieHo. B ciiydae HapylleHus 3TOro TpeOoBaHMsI MpEnojaBaTellb
00s13aH yJaJuTh OOy4YarolIerocs W3 ayJuTOPUU U IPOCTaBUTh €My B BEJAOMOCTHU OLEHKY «HE
3a4TEHOY.

OOyuaromumMcs, He COABUIMM 3a4€T B YCTAHOBJICHHBIE CPOKU 110 YBa)KUTEIbHOW NMPUYMHE,
UHAMBHUYaJIbHbIE CPOKH MPOBEACHUS 3aU€Ta ONPEAEIAIOTCS IPUKA30M PEKTOpa Y HUBEPCUTETA.

OOyuaromuecs, HMMEIOIINE aKaJeMHUYEeCKYI0 3a/J0JDKEHHOCTb, CAAl0T 3a4eT B CPOKH,
ompezenseMbie  YHuUBepcUTeTOM. HMHpopManus o JTUKBHIAIMU 33J0DKCHHOCTH OTMEYaeTCsl B
9K3aMEHALMOHHOM JIUCTE.

WuBanuap! U UIa ¢ OrpaHUYCHHBIME BO3MOXKHOCTSIMU 3/I0POBbSI, MOTYT CAaBaTh 3a4€Thl B
CPOKH, YCTAHOBJICHHBIC HHANBUAYAaJIbHBIM y‘-Ie6HI)IM IIJIAaHOM. I/IHBaJII/I[IBI " Jiia ¢ OrpaHu4CHHBIMU
BO3MOXHOCTAMHU 300pPOBbA, HUMCIOIIIHNEC HapyImCcHHA OIMOPHO-ABUTATCIIBHOTI'O armapara,
JIOITYCKAIOTCS Ha aTTeCTAl[MOHHBIE UCIIBITAHUS B COMPOBOXKIEHNH aCCHCTEHTOB-COMTPOBOKIAIOIIUX.

[Iponienypa mpoBesieHUs] MPOMEXKYTOUHOM aTTECTallMM JUIl OCOOBIX CIyyaeB M3JIOKEHAa B
«[Tomo>xeHNM O TEKyIIeM KOHTPOJE YCIIEBAEMOCTH M MPOMEXKYTOYHON aTTECTAIIMN OOYJarOIIHXCs
no OIIOII 6akanaBpuara, cnenuanurera U Maructpatyps» ®I'BOY BO IOxHO-Ypansckuii ['AY
(FOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1).

Ne O11eHOYHbIE CpPe/ICTBA Kon u HaumeHnoBanue
OK3aMeH WHJUKATOpa
KOMIIETEHINH
1 3 cemecTp OIK-3.1

I/ICHOJ'ILSyeT MECTO/JbI aHAJIM3a

1. OcHOBHEBIE BCJIMYNHBI, XapaKTCPUIYIOIIUC 1 MOJICTHPOBAHHS THHEHHBIX

ANEKTPUUECKYIO 1IeNb. 3aK0H OMa. DJIEMEHTHI U CXEMBbI ¥ He/IMHEHHEIX 1ereil

3aMCIICHUA 3J'I€KTDH‘I€CKOI71 OCITH. MTOCTOSIHHOT'O M IMTEPEMEHHOTO
2. Uctounnku DJIC U HCTOUHUK TOKA. DJIEKTPUYECKAs Tord.

sHeprus 1 MoutHocTh KIIJI nctounnka sHeprum. OIlK-3.2
3.3akonnl Kupxroda. [Ipumenenue 3akonoB Kupxroda mist HCIIOnb3yeT METoIbl pacuéra

TIEPEXOAHBIX IPOLECCOB B

pacdeTa ucnu mMoCTOAHHOI0 TOKa.
DJIEKTPUYECKUX LETAX

4.TIpeoOpa3oBaHUe JIMHEHHBIX IIEKTPUYCCKUX CXEM MPH MOCTOAHHOTO U TIEPEMEHHOr0
M0CJIeI0BATEILHOM, MTApaJICIbHOM U CMEIIIAHHOM COEIMHEHUN TOKa
PE3HCTOPOB.

5.Meton npeoOpa3zoBaHUil TPEYTOJbHUKA COMPOTUBIICHUN B
HKBHUBAJICHTHYIO 3BE3ly U HA00OPOT.

6.MeTobl pacyeTa pa3BETBICHHBIX LIENEH TOCTOSHHOTO
TOKa. MeTo/1 KOHTYPHBIX TOKOB. MEeTO/1 y3710BBIX TOTEHIIMAJIOB.
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MeTo y3710BOTO HaNpsKEHUS. DHEPTEeTHICCKUN OaTaHc
B DJICKTPUYECKOMN LIETTH.
7.Meton HanoxeHus. MeTo1 SKBUBAJIEGHTHOTO T'€HEPATOpA.
Teopema komneHcaruu. CBOWCTBO B3aUMHOCTH.
8.OCHOBHBIE TIOHATHUS U TAPAMETPHI CHHYCOUJAIBHOTO
ToKa. JleficTByrOIME 3HaUYEHUsI CHHYCOUIAIBHOTO TOKA.
BekropHoe npeacTaBieHe CHHYCOMJANbHBIX BETUYHH. SIBIIeHue
ANEKTPOMArHUTHOM MHAYKIMU. CamouHayKiusa. WHTyKTUBHOCTb.
9.Pe3ucrop, MHAYKTHBHAs KaTylllKka U KOHAEHCATOp B LENY
CUHYCOMIALHOTO TOKa. MTrHOBEHHas: MONIHOCTh M KOJIeOaHUS
SHEPI'MH B LIENU CUHYCOUJAIBHOIO TOKA.
10.ITocnenoBaTenbHOE COEAUHEHUE PE3UCTOPA, NHIYKTUBHON
KaTYIIKUA U KOHJIEHCATOPA.
11.AxTUBHas, peaKTUBHAsI U [1OJIHASL MOILIIHOCTH.
[TapannenbHOE coeIMHEHNE BETBEH C pe3uCcTOpaMu KaTylIKaMu
U KoHaeHcaTopamu. [IpeoOpa3zoBaHus TMHEHHBIX JIEKTPHUIECKUX
Lernel CHHYCOUIaJIbHOTO TOKA.
12 . KoMIuIeKCHBIM METOJ pacyeTa 1enell CUHYCOUIaIbHOTO
ToKa. BekTopHOe n300pakeHne CHHYCOMAAIbHBIX BEJIMYUH HA
KOMIIIEKCHOU IIJIOCKOCTH.
13.3akonst Oma u Kupxroda B komriekcHO#H Gopme.
KoMIuiekcsl OIHOr0 CONPOTUBIICHUSI U TTOJTHOU TPOBOJAUMOCTH.
Bripaxenue MOIIHOCTH B KOMIUIEKCHOM (opMme.
14.Pacuet nieneil CMHyCOUIaIbHOTO TOKA
KOMILIEKCHBIM METOA0M. Pacuer Hepa3BeTBICHHOM LIETIH.
Tonorpaguyeckas nuarpamma. [lapamienbHoe U cCMeIIaHHOE
COCIMHCHHUE MPUEMHHUKOB.
15.bananc MOIIHOCTEN B LIEIM CUHYCOMAAIBHOTO TOKA.
N3mepeHnre akTUBHON MOIIIHOCTH BATTMETPOM.
16.Pe3oHaHC B 35IeKTpUUECKHX Lenax. Pe3oHaHc
HanpspKkeHUH. YacTOTHBIE XapaKTEPUCTUKH ITOCIIEN0BATEIBHOTO
KOHTYpA.
17.Pe3onanc TokoB. IloBblieHne ko3 puueHTa MOIHOCTH
B LIETIM CUHYCOMIAJILHOTO TOKA.
18.2nexkTpuueckue Menu ¢ B3aUMHOW UHYKTUBHOCTBIO.
SBnenue B3auMuoi nHAYKIUU. IJ1C B3auMHON UHAYKIIHH.
OnHoumeHnHbIe BBIBOJIBI. [locnenoBaTennbHOE COETMHEHNE
JBYX UHIYKTUBHO-CBSI3aHHBIX KaTYILIEK.
19.2OnexkTpuueckue Menu ¢ B3aUMHOW UHYKTUBHOCTBIO.
SBnenue B3auMuoi nHAYKIMU. IJ1C B3auMHON WHAYKIIHH.
OnHoumenHble BBIBOJIBI. [locnenoBarenbHOE COETMHEHNE
JIBYX UHIYKTUBHO-CBSI3aHHBIX KaTYILIEK.
20{ITapamiensHOE COETMHEHNE NHAYKTUBHO-CBSI3aHHBIX KaTylIeK. Pacu¢T
Pa3BETBIICHHBIX HHAYKTUBHO CBSI3aHHBIX Iernel. 2 1. OKBUBaIeHTHAS 3aMegHa
(pa3Bsi3ka) UHIYKTUBHBIX
cBsizeil. BozmymHeiii Tpancdopmarop.
22.YeThIpeXNOIOCHUKU. Y PABHEHUS YETHIPEXIIOIIOCHUKOB.
DKCIEpUMEHTAIBHOE OIPEIENIEHUE €ro MapaMeTpoB.
DKBHUBAJICHTHBIEC CXEMBI YETHIPEXITOIFOCHUKOB.

[ITkana u KpUTEpUH OLICHUBAHMS OTBETA OOYYAIOIIETOCs IPEACTaBIEHbI B TAONIHUIIE.
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Hlkana Kpurepun oueHuBanus

3HaHHENPOrpaMMHOTOMaTepuaa,yCBOEHUEOCHOBHOMI

JOTIOJTHUTEIbHOM JTUTEpaTypbl, PEKOMEHIOBAHHOI POrpaMMoit
JTUCIUILIMHBL, TPaBUIIBHOE PElIeHEe HHXEHEPHOU 3a/1auu (JOMyCKaeTCs
HAJIMYME MAJIO3HAUYUTENBHBIX OIIMOOK WJIM HEZOCTATOYHO TIIOJHOE
PacKpbITUE COAEpKAHKUE BOIIPOCA MIIA MOTPEIIHOCTh HEMTPUHIIUITUATIBLHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

O1eHKa «3a4TEHO»

Hp06eJIBIB SHAHUAXOCHOBHOI'OIIPOIrpaMMHOI'O marcpmualia,

OreHka «He 3a4TEHOY
MPUHIMITHAIbHBIC OIMUOKHU IPU OTBETE HA BOIPOCHI.

4.2.2. DK3amMeH

Ok3aMeH sBnseTca (OpMOIl OIEHKM KadecTBa OCBOCHHMS OOYdYalOUIMMCS OCHOBHOM
npodeccHoHaIbHONH 00pa30BaTeIbHON MPOrpaMMBl MO pasfjenam JUCHHUILIHHBL. [lo pe3dympTatam
9K3aMeHa O0Y4YaroleMyCsl BBICTaBJIAETCS OLEHKA «OTIMYHO», «XOPOILIO», «yJOBIECTBOPUTEIBHO»
WIH «HEYIOBIETBOPUTEIBHOY.

OK3aMeH 10 JUCHMIUIMHE MPOBOJAUTCS B COOTBETCTBHUM C PACHHCAHMEM IPOMEXYTOUHOMN
aTTecTallid, B KOTOPOM YKa3bIBa€TCsl BpEMsl €ro IpPOBEACHMS, HOMEp ayIUTOPHH, MECTO
IPOBEIEHUS] KOHCYJbTAllMM. YTBEp:KIEHHOE pPACHUCAHHE pa3MellaeTcs Ha HHQPOPMALMOHHBIX
CTeHJaxX, a TaKXke Ha O(pUIMaIbHOM caiiTe YHUBEpCUTETA.

YpoBeHb TpeOOBaHUU JUIS TMPOMEKYTOYHOW AaTTECTAMH OOYYArOIIMXCS YCTAaHABIIMBACTCS
paboueil mporpaMMoi IUCIUILIMHBI U JOBOAUTCS JI0 CBEACHUS 00yYaroIUXCcs B Ha4aje ceMecTpa.

DK3aMeHbl IPUHUMAIOTCS, KaK MpaBuio, Jekropamu. C pa3pelieHus 3aBeayronero kapeapoi
Ha 9K3aMEHE MOXET IPUCYTCTBOBATH IpernojaBareib Kadeapbl, IPUBJICYEHHBIH sl TIOMOIIU B
npueMe SK3amMeHa. B cimyyae OTCYTCTBHSI BEAYIIErO IpEnojaBaTesis 3K3aMeH IPUHUMAETCS
npernojiaBaTeseM, Ha3HaueHHbIM paclopsKEHUEM 3aBeyroulero kadeapoil.

IIpucyrcTBHEe Ha SK3aMeHe mpenojaBareneil ¢ apyrux kadenp 0e3 COOTBETCTBYIOILETO
pacIopsKeHUs: PeKTopa, MPOPEKTOpa Mo yueOHoil paboTe min AekaHa GaKyabTeTa He JOIyCKaeTCs.

OOyuaromuecss mpu sBKE Ha HK3aMEeH O00s3aHbl MMETh NpU cebe 3a4eTHYIO KHIKKY,
KOTOPYIO OHU IPENBSBIISIIOT 3K3aMEHATOPY.

JUia mpoBeneHUs SK3aMeHa BENyLMM IMPENojaBareilb HAKaHyHE IOJy4yaeT B JcKaHaTe
3a4€THO-IK3aMEHALIMOHHYIO BEIOMOCTb, KOTOpash BO3BpalllaeTcsi B JEKaHAT IOCJIE€ OKOHYAHUSA
MEPONPUSTHS B IEHb IIPOBEACHUS dK3aMEHA WU YTPOM CIIELYIOIIErO JHS.

OK3aMeHbl TMPOBOJATCSA IO OujieTaM B YCTHOM HWJIM NHUCBbMEHHOM BHJE, JHOO0 B BHJE
TECTUPOBAaHUS. DK3aMEHALIMOHHbIE OWJIETl COCTaBISIOTCA IO YCTAHOBIEHHOH ¢Qopme B
COOTBETCTBUM C YTBEpPXKJEHHBIMH Kadeapoil sK3aMeHallMOHHBIMH BONPOCAMH U YTBEPXKIAIOTCS
3aBeyOUIMM Kadeapoil exxeroaHo. B dunere cogep uTcs 2 TEOpETUUECKUX BOIPOCA U 3aa4a.

DK3aMeHaTopy IMpeloCTaBiIsieTcs MPaBo 3aJaBaTh BOMPOCHI CBEpX Omiera, a Takke MOMHMO
TEOPETUYECKUX BOIPOCOB [aBaTh JUIsl PELICHUS 3aladd U INPUMEPHI, HE BBIXOISAIIME 3a PaMKU
IPONJEHHOT0 MaTepuaa 1o u3y4yaeMon JUCIUILIUHE.

3HaHUs, YMEHUS U HaBBIKM O0yYaroIIUXCsl OMPENEIISIOTCS OLIEHKAMU «OTIMYHOY, «XOPOILOY,
«YAOBIIETBOPUTENIBHO»,  «HEYAOBIETBOPUTEIbHO», KOTOpPHIE  BBICTABISIOTCS B  3a4€THO-
9K3aMEHAIIMOHHYIO BEIOMOCTh U B 3a4E€THYIO KHIKKY OOY4aroIIerocs B I€Hb IK3aMeHa.

[Ipu mpoBeneHHUH YCTHOTO PK3aMEHa B ayAMTOPUM HE JOJDKHO HaXOAUThCs Oojiee BOCHMHU
00yJaronuxcs Ha 0IHOTO MPeroaBaTers.

[Tpu mpoBeneHUU YCTHOI'O 3K3aMeHa OOydaroluiicsi BBIOMpPAET 3K3aMEHAllMOHHbINH OWiIeT B
CllyyaifHOM TOpsJIKe, 3aTeM Ha3blBaeT (paMUiIMIO, UMs, OTYECTBO MU HOMEpP HK3aMEHAIlMOHHOTO
ounera.

Bo Bpems sk3ameHa oOydwaromiuecsi MOTYT IOJb30BAaThCS C pa3pelIeHHsl 3K3aMeHaTopa
IpOrpaMMON JAMCHUIIIMHBI, COPABOYHOW M HOPMATHUBHOM JIUTEPATypoil, APYTMMHU MOCOOUSIMHU U
TEXHUYECKUMHU CPEJICTBAMM.
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Bpewmst moAroToBKM OTBETa MpH CAaye SK3aMeHa B YCTHOM (popMe JOIDKHO COCTaBIISATH HE
Menee 40 MUHYT (110 JKEJTaHWIO O0YYaIOIIEeroCcsi OTBET MOXKET OBITh JOCPOUYHBIM). Bpems orBeTa —
He Oonee 15 MUHYT.

OOyuarouuiics, UCIBITBIBAIOIIUI 3aTPYAHEHUS NIPU MOJATOTOBKE K OTBETY 10 BHIOPAaHHOMY
UM OuieTy, UMeeT IPaBo Ha BEIOOP BTOPOro OMJIeTa ¢ COOTBETCTBYIOIMM IPOIECHHEM BPEMEHH Ha
noaroToBKy. IIpu OKOHUATETFHOM OLIEHMBAHWU OTBETA OILEHKA CHIDKAeTCs Ha onuH Oayul. Brigaua
TPEThEro OMieTa He pa3perIaeTcs.

Ecnn oOydaromuiics sBMJICS Ha 3K3aMe€H, U, B3AB OMJIET, OTKa3aJcsi OT IPOXOKICHHUS
aTTecTallud B CBSI3M C HENOATOTOBJIEHHOCTHIO, TO B BEJAOMOCTH €MY BBICTABIIETCS OLEHKA
«HEYJIOBJIETBOPUTEIBHO.

Hapymienre IuCHUIUIMHBI, CIHMCHIBAHUE, UCIOJIb30BaHHE OOY4arOIMMUCS HEepa3peleHHbIX
IEYaTHBIX M PYKONMCHBIX MaTepUaoB, MOOMIIBHBIX Tele()OHOB, KOMMYHUKATOPOB, IJIAHIIETHBIX
KOMIIbIOTEPOB, HOYTOYKOB M JPYrMX BHUAOB JIMYHOM KOMMYHHMKALIMOHHOM M KOMIIBIOTEPHOMH
TEXHUKA BO BpeMs aTTECTAllMOHHBIX HCHBITAHUN 3ampelieHo. B ciaydyae HapylmeHus 3TOro
TpeOOBaHuUs IpernojaBaTellb 0043aH YAAIUTh 00Y4arolerocss U3 ayIuTOPUM U MPOCTaBUTh €My B
BEZIOMOCTH OLICHKY «HEYJIOBJIETBOPUTEIHHO.

BeicraBieHrne OIICHOK, IOJYyYEHHBIX MpU MOJBEACHUU pPE3YyIbTaTOB HPOMEKYTOUHON
aTTeCTallud, B 3a4€THO-9K3aMEHAIIMOHHYIO BEAOMOCTh M 3a4ETHYIO KHIDKKY TPOBOIHTCS B
IPUCYTCTBUH camoro oOyuaromierocsi. [IpenogaBareny HECYT MEPCOHAIBHYIO OTBETCTBEHHOCTH 32
CBOEBPEMEHHOCTh M TOYHOCTb BHECEHMs 3alMCel O pe3ysbTaTax MPOMEXYTOUYHOM aTTecTaluu B
3aYETHO-3K3aMEHAI[MOHHYIO BE€IOMOCTh U B 3a4E€THBIE KHUKKH.

HesBka Ha 5K3aMEeH OTMEYaeTCsl B 3a4€THO-3K3aMEHAI[MOHHOW BEIOMOCTH CIIOBAMU «HE
SIBUJICS.

Jns  oOyyaromuxcsi, KOTOpble HE CMOINIM CAAaTh 3K3aMEH B YCTaHOBJEHHbBIE CPOKH,
VYHUBEpCUTET yCTaHABIMBACT IEPUOJA  JMKBUJALMM  3aJ0JDKEHHOCTH. B 3roT  mepuon
IpenojiaBaTey, MPUHUMABLINE 3K3aMEH, JOJDKHbI YCTAaHOBUTh HE MeHee 2-X JHEH, Korjga OHHU
OyAyT NMpUHUMATH 33J0JDKEHHOCTH. MH(popManus o JTUKBUAALWHU 33J0JDKCHHOCTH OTMEYAeTCs B
9K3aMEHALMOHHOM JIMCTE.

OOyuarommmcs, MOKa3aBIIMM OTJIMYHBIE U XOPOIIME 3HAHUS B TEUEHUE CEMECTpa B XOJe
MOCTOSTHHOTO TEKYILEro KOHTPOJISl YCIEBAaeMOCTH, MOXKET OBbIThb IPOCTaBJIEHA SK3aMEHaI[OHHAs
OLIEHKa JOCPOYHO, T.€. 0e3 caaun sk3ameHa. OleHKa BbICTABIISETCS B 9K3aMEHALMOHHBIN JIUCT WK
B 3a4€THO-?K3aMEHAIIMOHHYIO BEIOMOCTb.

WMHBanuap! ¥ Ula ¢ OrpaHUYEHHBIMUA BO3MOXKHOCTSIMH 3/10pPOBbSI, MOTYT CIaBaTh SK3aMEHBI B
MEKCECCHOHHBIH TEpHOJ B CPOKH, YCTAaHOBIICHHBIE WHIAMBHIYaIbHBIM yYEOHBIM TUIAHOM.
WHBanuapl v 1Mma ¢ OrpaHuYeHHBIMUA BO3MOXKHOCTSIMHU 370POBBS, UMEIOIINE HAPYIICHUS OMOPHO-
JIBUTATENILHOTO ammapara, JONyCKaloTcs Ha aTTeCTAl[MOHHbIE MCIBITAaHUS B CONPOBOXKICHUU
ACCHCTEHTOB-COMPOBOK/TAIOIIHX.

[Ipouenypa npoBefeHHs] TPOMEXYTOUYHOM aTTecTaluu JJi OCOOBIX CIy4daeB H3JI0’KEHa B
«[TomoxeHNM O TEKyIlleM KOHTPOJE YCIIEBAEMOCTH M MPOMEXYTOUHOM aTTecTallui 00ydaroLInXcs
no OITOII 6akanaBpuara, cnenuanutera U Maructparyps» ®I'BOY BO IOxHOo-Ypansckuit [AY
(FOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1).

Ne OneHOYHBIE CPENICTBA Kox u nanmenosanue
OK3aMeH WHJMKaTOpa
KOMITETEHIINH
1 4 cemecTp OIIK-3.3
1.OcHOBHBIE TIOHSTHS O Tpex(Pa3HbIX Hersix. Crroco0bl [lpumerser Hatii OCHOB
o o TCOPHHU IJIEKTPOMATrHUTHOTO
COEMHEHUH TpeX(a3HbIX IeTei. ToJIs M eneii ¢
2.CuMMEeTpUYHBIN PeXUM pabOThI TpeX(pa3HOM METH. pactpeienEHHBIME
MOIIHOCTH CHMMETPHYHON TpeX(Pa3HO# eI, flapaMeTpan
3. Pacuer HECUMMETPUYHBIX PEKUMOB TpeX(Pa3HbIX LIETIeH, OIIK-3.4
COE€IUHEHHBIX 3BE3/I0M U TpECYTOJIbHHUKOM. MoiHoCTH JleMOHCTpUpyeT NOHUMAaHUE

NPUHLIKIIA ACUCTBUS

HECUMMETPUYHON Tpex(da3HOil LemnH. > HCKTPOHHbIX YCTpOFiCTS
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4. IsmepeHue MOIHOCTH TpeX(pa3HbIX METsX.
Bpamaromeecs marautHoe nosie. IIpunnun aeicteus
Tpex(}a3HOro aCHHXPOHHOT'O JABUTATEs.

5. Pacuer pa3BeTBiieHHBIX Tpexda3HbiX nenei. [Ipumepsr
IIPUMEHEHHUS BEKTOPHO-TONOTrpaduiecKuX JuarpamMmm rnpu
aHanm3e Tpex(aszHbIX Iernei.

6. MeTon cMMMETpUYHBIX cocTaBisitomuX. CUMMETPUYHbBIE
COCTaBJISAIOLIME TPEeX(Pa3HOU CHCTEMBI BEKTOPOB.
OKCHepUMEHTAJIbHBIE METOAbI U3MEPEHUSI CHMMETPUUHBIX
cocrapisionux. Pacyer Tpexdas3HbIxX Lenei MeToaoM
CUMMETPUYHBIX COCTABISIOLINX.

7. BO3HUKHOBEHHE MEPEXOHBIX MPOIECCOB. 3aKOHBI
KOMMYTAaIWH. [Tepexonubiit, MIPUHYXICHHBIN u
CBOOOTHBIN MPOLIECCHI.

8. Knaccuueckuii MmeTon pacuera nepexoHbIX IPOIEeCCOB.
[TepexoaHbIe MPOLIECCH B LIETIH C PE3UCTOPOM U KaTYIIKOM.

9. IlepexonHblii mpoliecc B IEMH ¢ PE3UCTOPOM U
KOHJeHcaTopoM. Pa3psii koHaeHcaTopa Ha LIeNb ¢ pE3UCTOPOM
Y KaTyIIKOM.

10. Pacuer nepexoaHbIX MPOIECCOB KIACCHYECKHM METOJIOM
B Pa3BETBJIEHHBIX LEIIAX.

11. OneparopHblii METOJ pacueTa NePEeX0IHbIX
npouecco. [Ipsimoe nmpeoOpazoBanue Jlamnaca. Opurunal.
Hzobpaxenue. OneparopHoe nzoOpaxkenue GyHKIUH, UX
MIPOU3BOHBIX U UHTETPAJIOB.

12. 3axonst Oma u Kupxroda B orneparopHoii hopme.
Teopema paznoxxenus. Pacuer nepexoHbIX NPOLECCOB
OIIepaTOPHBIM METOJIOM.

13. Llenu HecuHyconaaIbHOTO ToKa. Pa3noxxenue
NePUOANYECKUX HECUHYCOUIATbHBIX (PYHKIINN B
TpuroHomerpuyeckuit psag Oypee.

14. JleficTBytol1ye U cpeiHee 3HaueHUe 10 MO0
HECHMHYCOMIaJIbHOTO TOKA M HaNpsiKeHHsl. MOIHOCTH B LIeNU
HECHUHYCOMIaJIbHOTO TOKA.

15. Pacuer nuHeHBIX LeTIel IPU HECUHYCOUIaIbHOM
HaIpPSDKEHUU.

16. HenmmuHeHbIE AIEKTPUUECKUE [IEMH TOCTOSTHHOTO
ToKka. OcoOble CBOMCTBA HEJIMHEMHBIX LIeneH.

17. DneMeHTHI SIEKTPUYECKOH LIETH C HETMHEHHBIMU
COINPOTUBIICHUSIMHU UX MAapaMETPbl U XapaKTEPUCTUKH.
CraTtnueckoe U 1uddepeHanTbHOe CONPOTUBIICHHE.

18. I'padrrueckre METOIBI pacyeTa HETMHEWHBIX IIETICH.
AHaIUTHYECKUN pacyeT HeMMHEHHBIX 1eneld. AnnpoKcuManus
HEJIMHEMHBIX XapaKTEPUCTUK. METOI KyCOUHO-TTMHEMHOMN
annpoKkcuMaluu. MeTos SKBUBaJIGHTHOTO T€HEPATOPA.

19. HenmHelHbBIE TIeTTH TEPEMEHHOTO ToKa. HenmHeiHbIe
UHAYKTHUBHBIE 3JIEMEHTBHI.

20. OcHOBHBIE CBOWCTBA (PepPOMArHUTHBIX MaTEPHATIOB
IIPY [IEPEMEHHBIX MarHUTHBIX [TOTOKAX. BiMsiHME rucrepesnca Ha
dbopMyny KpUBOH TOKa.

21. Cxema 3aMeNICHHUs M BEKTOpHAS UarpaMMa KaTyIIKy ¢
(dbeppoMarHuTHBIM cepaeyHUKOM. Deppo3oHaHC HANPSKEHUH U

OIIK-3.6
[Mpumensier 3nanus GyHKIUK
1 OCHOBHBIX XapaKTEPUCTHK
JNEKTPUYECKUX U
9NIEKTPOHHBIX AINapaToB
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TOKOB.

LETIEN.

22. OCHOBHBIC BEJIMYMHBI XapaKTEPU3YIOIIHE MATHUTHOE
noJie. 3aKOHbI MATHUTHOH IIeTIH. AHAJIOTHS MEX/y MarHUTHBIMH
H DJICKTPUYCCKUMU LCISAMU.

23. PacueT Hepa3BEeTBICHHBIX U PAa3BETBICHHBIX MArHUTHBIX

24. Oco0OeHHOCTH LIeTIel ¢ pacpeieIeHHBIMU [TapaMeTpaMHu.
25. YpaBHeHUs ogHOpOAHOM uHUU. [TapaMeTpsr
U XapaKTePUCTUKHU JINHUH.
26. OnbITHOE ONpesiesieHUe MapaMeTPOB U XapaKTEPUCTHK
auHun. CoryiacoBaHHasi Harpy3Ka JMHHUH.
27. Jluaus 6e3 uckaxeHuid. OCHOBHBIC 3aKOHOMEPHOCTH.
28. JIunus 6e3 norepb. OCHOBHBIE 3aKOHOMEPHOCTH.

[Ikana u KpUTEpUHN OLICHUBAHUS OTBETA 00YYAIOLIETOCs PECTABICHBI B TAOIHUIIE

Hlkana Kpurepun oneHuBanusi
BCECTOPOHHEE, CHUCTEMAaTUYECKOE U TIIYyOOKOE 3HaHUE MPOrPaMMHOIO
Onenka 5 Marepuana, YCBOEHHWE OCHOBHOW M JIOIIOJIHUTEIBHOM JINTEpPaTyphl,
(0TIIMYHO) PEKOMEHIOBAaHHOM ITPOrpaMMON JUCLMIUIMHBL, IPAaBUIBLHOE DPELIECHUE
3a/1a4u.
IIOJIHOE 3HAaHHWE MPOTrPaMMHOIO Marepuaja, YCBOCHHE OCHOBHOMU
Ouenka 4 JIUTEPATyPHI, PEKOMEHIOBAHHOM B Iporpamme, HaJIn4yue
(xopor110) MaJIO3HAYUTENIBHBIX OIIMOOK B PEIIEHUM 33JayH, WIM HEIOCTaTOYHO
IIOJIHOE PACKPBITHE COJAEPIKAHKUE BOIIPOCaA.
Ouerka 3 3HaHUE OCHOBHOT'O IPOTPaMMHOI0 MaTeprajia B MUHUMaJIbHOM 00bEeME,
(YIOBIETBOPHTEBEO) MIOIPEIIHOCTH HENPHUHIMIIMAIBHOIO XapakTepa B OTBETE HAa DK3aMEHE U B
pelIeHUN 3a]1a4u.
Oletika 2 npoGensl B 3HAHUSIX  OCHOBHOI'O porpaMMHOIO  Marepuaa,

(Hey10BJIETBOPUTEIHHO)

NPpUHOHUITAAIIBHBIC OIIMOKHU IIpu OTBETC Ha BOIIPOCBI U B PCHICHUU
3aga4u.
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JUCT PETUCTPAIIMA U3SMEHEHUI

Howmep
U3MEHE-
HUS

Howmepa nucros

BAMCHCHHBIX

HOBBIX

AHHYJIMPOBAH-
HBIX

OcHoBanue JJIs1 BHCCCHUA N3MEHECHUH

Iloanucek

Pacmmugposka
MOJIITHUCH

Hara
BHECEHUS
U3MEHEHUS




