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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1

HGHBIO OCBOCHMUS JUCHHUILINHBI ABJIACTCA CI)OpMI/IpOBaHI/Ie KOMHGTGHHI/Iﬁ, TMO3BOJIAOMINX PEIIATh NHKCHCPHBIC 3a1a4U B
HpO(I)eCCHOHaHbHOﬁ ACATCIBHOCTU € UCIIOJIB30BAHMEM METOA0B TCOPETUUCCKOI'O M SKCIIEPUMCEHTAJIBHOI'O UCCIICAOBAHUA
QJICKTPOTCXHUYCCKUX 3aKOHOB, MECTOAOB aHAJIM3a U MOACIIMPOBAHHS DJICKTPUICCKUX neneu u QJICKTPUYCCKUX MAlllWH.

2. MECTO JUCHUILITUHBI (MOAYJISA) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOI'PAMMBI

Iuxn (pa3aen) OIT: | b1.0.21

3. KOMIIETEHIIHX OBYYAIOIIETI'OCs, @OPMHUPYEMBIE B PE3YJIBTATE OCBOEHHUSA JUCILIUITJINHBI

(MOZYJIST)

OIIK-4 CriocobeH BBIIONHATH IPOSKTUPOBAHUE U PACUET TPAHCIIOPTHHIX OOBEKTOB B COOTBETCTBUH € TPEOOBAHUSIMHI HOPMATHUBHBIX
JIOKyMEHTOB

OIIK-4.8 Hcmonb3yeT OCHOBHBIE TTOJIOKEHUS TEOPUH AIIEKTPUUECKUX IIeMeH AT aHaIu3a U CHHTE3a 3JIEKTPOTEXHUUECKUX
YCTPOICTB

B pe3yabsTaTe 0cBOEHUS AUCHUILUIHHBI (MOIYJIsI) 00yYaIOUINiics T0KeH

3.1

3HaTh:

3.1.1

OCHOBHBIC TIOHSITHS ¥ 3aKOHBI JIMHEHHBIX 1 HETMHEHHBIX 2JIEKTPUYECKUX IIeTIeH TIOCTOSHHOTO U TIEPEMEHHOr0 TOKa,
METOJIbI aHAITH3a JIICKTPUYCCKUX IICTICH; OCHOBHBIC ITOHTHUS U 3aKOHBI IIEPEXOHBIX M YCTAHOBUBIIIUXCS MTPOLIECCOB
HAOJIO1aeMBIX B JIMHEHHBIX Y HEITMHEHHBIX dJICKTPHUYCCKUX IETISIX, METOJIbI aHAIN3a TIEPEXOHBIX TPOIECCOB B
INEKTPUIECKHX TICTISIX.

3.2

YMmerTh:
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OIIPCACIIATD U pAaCCUUTBIBATD IMAPaAMETPhI JIMHEHHBIX U HEJIMHCHHBIX SJICKTPUYCCKUX ueneﬁ MOCTOSTHHOI'O U IICPEMCHHOI'O
TOKaA; ONPCACIIATh U PACCUUTHIBATDH MMapaMETPhI MEPEXOAHBIX MTPOIIECCOB B DJICKTPUUCCKUX LETIAX.

3.3

Baanern:

33.1

HAaBBbIKaMU U3MCPATH IMapaMETPhbL JIMHCHHBIX U HeJIMHCHHBIX QJICKTPUICCKUX Hel’[eﬁ; HAaBBbIKaMU U3MCPATH IMapaMETPbL
QJICKTPUICCKUX uenef/i, B KOTOPBIX HaGJIIOI[aIOTCH TIEPEXOAHBIC ITPOLECCHI; HABbIKAMU IOJIb30BATHCSA COBPEMEHHBIMU
NU3MCPUTCIbHBIMU CPEACTBAMMU.

4. CTPYKTYPA U COAEPKAHUE JUCLOUILINHBI (MOAYJIST)

Kon

Pa3aen 1. JIuHeliHbIe e MOCTOAHHOTO TOKA

1.1

Beenenue. OcHOBHAs U JONOJIHUTENbHASA TUTEpaTYpa. OCHOBHBIE 3aKOHBI, 3 2
AJIEMEHTHI U MapaMeTpsl dNekTpudeckoit nenu. Knaccuduxanus. Cxemsl
JNEKTPUYECKUX LIETIEH, 2IEMEHTBI CXeM. ICTOUHMK NEKTPOBIKYILLIENH CHIIBI,
HCTOYHUK TOKa. BonbT-aMIepHbIe XapaKTEpUCTUKU 3JIEMEHTOB AIIEKTPHUECKON
uenu. /Jlex/

1.2

TOK 1 IIJIOTHOCTH TOKa MPOBOAUMOCTH. MeXaHN3M IMPOBOAUMOCTHU. 3akoH Oma 3 2
VTS OZTHOPOIHOTO yJacTKa. 3akoH OMa I HEOTHOPOAHOTO yJacTKa IEIH.
Pabora u MomHOCTH TOKa. 3akoH Jlxoyis- Jlenmna. [TocnenoBatensHoe,
MapaIeNbHOe U CMEIIAHHOE COeTUHEHHE 37IeMEeHTOB. /JIex/

1.3

HaumeHnoBanue pa3zejioB M TeM /BUJ 3aHATHS/ Cemectp | YacoB | IIpumeuyanue
3aHATUSA / Kype

Pacuer npocreiimux 1eneif mocTosHHOro Toka. OnpeneneHne HHTeTPaIbHBIX 3 2 IIpaxruueckas

T1apaMeTPOB IEKTPUUECKOM LIENH MPH MOCIEA0BATENIBHOM, IaPAJUIEIBHOM U
CMEIIaHHOM COSIMHEHUSX conpoTtuBieHui. /TIp/

IoAroTOBKa

1.4

Mertompl pacdeTa dIEKTPHUSCKUX Ienel: ypapHeHnit Kupxroda, KOHTypHBIX
TOKOB, Y3JIOBBIX HAIIPSDKEHUH, HaJIO>KEHUSI, SKBUBAJICHTHOIO reHeparopa. Pacuer
U NIOCTPOCHNE NOTCHIMAIBHON Juarpammsl. Pacuer 6ananca momnocty /T1p/

[Ipakruueckas
TOArOTOBKA

Pa3nen 2. JIuneiinbie nenu 0AH0(a3HOT0 CHHYCOHIATbHOT0 TOKA

2.1

JluHetHbIe menu onHO(Ga3HOrO CHHYCOHTALHOTO Toka. [Tomyderne ogaodazHol
SHEpruM Ha IPUMEPE UICATBHOr0 reHeparopa. [IpeumyiecTsa i HeIOCTATKA
onHodaszHoit sHepruu. [lapameTpsl ogHOo(a3HOM sHEpruu. /Jlex/

2.2

YeTbipe (GOPMBI IIPEACTABIEHHS CHHYCOMIaIbHOIO TOKA: BpEMEHHas Inarpamma,
TPUTOHOMETPUUECKasT (PYHKIIKS, BPAIIAOIINICS BEKTOP, KOMILIEKCHOE YHCIIO.
Merozrka pacyeTa Iereil IepeMEeHHOr0 TOKa ¢ TOMOIIBI0 METOa KOMILUTIEKCHBIX
yucen. /Jlex/
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CunyconznansHblid Tok B R, L, C. KoMIIIeke MoIHOro CONpoTHBICHHS LSTIH.
TpeyromsHuK compoTuBiIeHnil. BexropHas aquarpamma. /Jlex/

2.4

ITocnenoBaTenbHOE 1 apasuieabHOe coeauHenus aneMenToB R, L u C B nenu
CHUHYCOUANILHOIO TOKA. Pe30HaHC HanpskeHui U TOKOB. BekropHas
nuarpaMma. PesoHaHCHBIE KpUBBIe. BekTopHO-TONOrpaduueckas quarpaMma
CJIOXKHOM AyIeKTpudaeckoi nenw. /JIex/




2.5

DHepreTHYecKue 3aBUCUMOCTH B LIETISIX CHHYCOMIAIEHOTO TOKa. AKTHBHAI,
peaKTUBHAs M MOJIHAs MOIIHOCTE. KoMIuiekcHas hopMa 3amicy MOIIHOCTH.
Tpeyromsauk MomHOCTH. K03 dumment MomuocTH. /JIex/

2.6

Pacder mapameTpoB 1ienel CHHYCOHIaIbHOr0O ToKa. OIpeieneHne mapaMeTpoB
AJIEKTPUYECKOH LNy MPH MOCIEA0BATEIHLHOM, MTapaJUIeIbHOM U CMEIIaHHOM
COCTMHEHHSX ANIeMeHTOB. [locTpoeHne BekTopHbIX quarpamm. /I1p/

[Ipakruueckas
TOrOTOBKA

2.7

Pacuer neneii cuHyconaansHoro Toka. KoMmiekcHsli MeToz pacuera.
Ioctpoenue BexTopHBIX auarpamm. /T1p/

[Ipakrtrnueckas
TIOATOTOBKA

2.8

PacueT omHOGa3HBIX LIeTel IPU pe30HAHCe TOKa WK HanpsbkeHwust. /TIp/

[Ipakruueckas
TO/IFOTOBKA

2.9

PacueT TOKOB B pa3BeTBJICHHBIX LETISIX IEPEMEHHOr0 TOKA, C TPUMEHEHHEM
3akoHOB Kupxroda, MeTos1a KOHTYpPHBIX TOKOB, METO/IA Y3JIOBBIX HAINPsOKCHUMH,
9KBUBAIEHTHOTO reHepaTtopa. CocTaBiieHue OaaHca MomHocTH. Pacyer n
IIOCTPOCHUE BEKTOPHBIX AuarpaMmsl. /I1p/

[Ipakruueckast
MO/ATOTOBKA

2.10

W3yuenne crenaa A BHIIONHEHHS MUK JabopaTopHbIX paboT. MccnenoBanue
nocienoBaTenbHoi RL-1ienu npu rapmoHnyeckoM Bo3aeiictBuu. /J1ad/

[Ipakruueckas
MOATOTOBKA

2.11

Hccnenosanue mocienoBareabHoi RC-1ed Ipyu rapMOHHIECKOM
Bosaeiicreun. /J1a6/

[Ipakrrnueckas
TIOATOTOBKA

2.12

HccnenoBanue nocnenosarenbHol RLC-1ieny npu rapMOHUYECKOM
Bo3aeiicrBun. /J1ao/

IIpaxruueckas
TIOATOTOBKA

2.13

HUccnenoBanue napamnensbubix RC- u RL-ueneit mpu rapMoHnYeckoM
Bozzeiicteuu. /J1ab/

[Ipakruueckas
MOATOTOBKA

2.14

HccnenoBanue napamiensHoi nenu ¢ RLC-3nemenTamMu pyu rapMOHUYIECKOM
Bo3neiicteun. /JIa6/

[Ipakruueckas
MOJTrOTOBKA

Paznen 3. Hepnozmqecnme HErapMOHU4Y€CKHUE TOKU U HANIPAKECHUSA

3.1

DJeKTpruYecKue e HECHHYCOUIAaIbHOrO TOKA. [IOHATHE 0 TapMOHHYECKOM
COCTaBe HECHHYCOUIABHBIX 3JICKTPUICCKUX BEINIHH. UeTHBIC 1 HEUETHBIC
TapMOHHKHU. PaznokeHre HECHHYCOUTaTbHBIX dJIEKTPUYECKUX BEIUIHH Ha
rapMOHHYECKUE cocTaBisitoiue. /JIex/
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Brnusinue xapakrepa nienu Ha TapMOHUYECKHM cocTaB Toka. JleficTByroiee
3HauU€HUE HECUHYCOHUIAbHBIX BETMYHH. MOIIIHOCTH B LIETIH
HECHHYCOUJAJIbHOTO TOKa. PacueT anekrpuyeckux 1ernei HeCHHYCOUAAIbHOIO
ToKa. /Jlex/

33

Pasnoxenne HecunyconaanbHbIX JJIC U TOKOB Ha FAPMOHUYCCKUEC
cocraBirtomue. [loctpoeHne crieKTpanbHBIX auarpamm. /I1p/

[Ipakrtrnueckas
MO OTOBKA

Paznen 4. Tpexdasuble nenu

4.1

Msaorodasssie nenu. Ces3piBaHNe TPeX(ha3HBIX CUCTEM B 3BE3/y U TPEYrOJIbHUK.
CUMMeTPUYHOCTb U YPaBHOBEILIEHHOCTh TpeX(a3HbIX cucteM. Tpex- u
YeTBIPEXITPOBOIHEIC TPeX(ha3HbIe IEIH PH COSANHEHUH B «3Be31y». Pacuer
Tpex(a3HBIX Ienel P COeTMHEHUN B “3Be31y” B CHMMETPHIHOM PEKHIME.
BexropHo-Tonorpaduyeckas nuarpamma. /Jlex/

4.2

TpexdasHble Leny NPpU COSANHEHHN B «TPEYTOIBHHUK». Pacuer TpexdasHbix
Leneil IpH COSMHEHNUH B «TPEYrONBHUK» B CHMMETPHYHOM pexkuMe. BekropHo-
Tonorpadudaeckas auarpamma. /Jlex/
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ABapuifHbIe 1 HECHMMETPHYHBIE PSXKUMBI B TpeX(Pa3HBIX LEemIX. BexropHo-
TonorpaduuecKkie AuarpaMMbl aBApUHHBIX PEXKUMOB B TPEX(Pa3HBIX LETAX.
MomHocTs TpexdaszHoi neny. CnocoObl H3MEPEHUH MOIIHOCTH B TpeX(a3HbIX
nemsx. /Jlex/

44

Pacder cHMMETPHYHOTO 1 HECHMMETPHUYHOT'O PEKIMOB PAabOTHI TPEX(PA3HBIX
Lenei npu coeMHeHNnH norpedureneii B "3se3ny” mwin "TpeyronbHuk". Pacuet
aBapuiHBIX pexuMoB. /TIp/

IIpaxruueckas
TIOATOTOBKA

Pa3nen 5. Henuneiinble 2jieKTpHYecKHe HeNH MOCTOSIHHOTO U ITepeMEeHHOro
TOKa

5.1

Oco0ble CBOIMCTBA HETMHEHHBIX MEKTPUIECKUX IeTeil. DIeMeHTHI
ANIEKTPUIECKON IIeMH ¢ HeIMHEHHBIMU CONTPOTUBIICHUSAMH, UX TapaMeTphl U
XapaxkTepucTHKH. CUMMETPUYHBIE U HECUMMETPHYHbIE XapaKTePUCTUKH
9JIEMEHTOB C HEMMHEHHBIMH CONIPOTUBIICHUAMH. /JIex/

5.2

WHepunoHHbIEe 11 O€3MHEPIIMOHHBIC JIEMEHTHI C HSTMHESHHBIM COPOTHBIICHHEM.
AHanu3 HeJIMHEHHOr 0 3JIeMEHTa UM YCTPONCTBA Ha IpUMeEpe
MOTYMPOBOJHUKOBBIX 3JIEMEHTOB MOJKIIOUEHHBIX HA CHHYCOHATbHOE
Hanpspkenue. /JIex/

Pazgen 6. UeTbIpexnoa0CHUKH




6.1 XapaKTrepucTU4eCKOe COIIPOTUBIICHUE U IIOCTOSIHHAS IIepeayn 2
YEThIPEXIOIIOCHUKA. DKBUBAJIEHTHBIE CXEMBbI 3aMEILEHHS YETHIPEXIONMIOCHUKA.
OO0paTtuMble, CHMMETPUYHBIC ¥ BBEIPOXKIICHHBIC YSTHIPEXTOTIOCHUKH. /JIek/
6.2 VYpaBHeHUS U XapaKTePUCTUICCKHE TapaMeTPhl CHMMETPHIHBIX 1
YeTBIPEXTIONIOCHUKOB. MaTpuyHas opmMa 3anucy ypaBHEHHH
YETBIPEXMONIOCHUKA. CXEMBI COeTMHEHUH YeThIPEXIIOMOCHUKOB. /JIex/
6.3 [epenaTounas GpyHKUMS YETHIPEXMOTIOCHIKA. OOpaTHas CBA3b. AKTHBHBII 2
YEeTBIPEXITOTIOCHHUK. /JIeK/
6.4 Onexrpudeckue GuabTphl. OOIIIe TpeOOBAaHMS K YaCTOTHBIM XapaKTEePUCTHKAM 2
¢unbTpo. aeanbHblid GUIBTP HIDKHUX YaCTOT IPU UMITYTHCHOM BO3JICHCTBUH.
LC-¢dunbtp HI)KHEX yacTOT. /JIex/
Pa3nen 7. CamocTosiTe/IbHAs padoTa
7.1 Mertomp! pereHnst CHCTeMBI ¢ hepeHITIaTbHBIX ypaBHeHNH. [Ipumenenne 4
KOMIUTEKCHBIX BEJIMYMH TSl peIIeHHs CUcTeMbl Au(dHepeHInanbHbIX
YpaBHEHHUII.
/Cp/
7.2 MateMaTHuecKue oepalnyu ¢ KOMIUIEKCHBIMU BennunHamu. IlonHora 4
MaTeMaTHYECKUX OIepaliii B 1oje KOMIUIEKCHBIX uncen. /Cp/
73 DHepreTuveckiue COOTHOIIECHNS B PE30HAHCHBIX LersiX. [loHsaTre koadduureHTa 4
MorHocTd. KomneHcanus koaddumnuenra momaoctu. /Cp/
7.4 Ienu mepeMeHHOro TOKa ¢ (peppOMarHuTHBIME cepAcuHukamu. /Cp/ 4
7.5 HecuMmMeTpruaHBI pexumM paboTHI e Tpexpa3zHoro Toka. MomHoOCTh 4
HECUMMETpPUYHON Tpexdasnoii nenu. /Cp/
7.6 MerTonsl u3MepeHus JeHCTBYIOLIETO U CPEIHET0 3HAUCHUSI HECUHYCOUIATbHBIX 2
BenmuuH. /Cp/
7.7 PI'P-1 /Cp/ 17,6 | Ilpaxrudeckas
MOJITOTOBKA
7.8 Ioaroroeka k nekuusim /Cp/ 16
7.9 IToaroroBka k mpakTHYeckuM 3auatusm /Cp/ 16
7.10 IToxroroka k mabopatopHsM pabotam /Cp/ 16
7.11 CocrasiieHne ypaBHeHHH 10 3akoHaM Kupxroga s pacdeTa 3JeKTpUISCKUX 1
[eTei Ha MePEeMEHHOM TOKe. XapaKTepHCTHKA OTydaeMbIX ypaBHeHuH. /Cp/
Pa3nen 8. KoHTakTHBIE Yachl HA aTTECTALMIO
8.1 PacueTtHo-rpaduueckas padora /KA/ 0,4
8.2 Ox3amen /KD/ 2,3
Paznen 9. Knaccuyeckuii MmeTon pacuera nepexoaHbIX Npoueccos
9.1 [IepexonHsie npolecchl B IMHEHHBIX LENsIX. BO3HUKHOBEHNE MEPEXOIHBIX 2
niporieccoB. [ToHATHE KOMMYTaNWHU. 3aKOHBI KoMMyTauu. Hyiesbie u
HEHYJIEeBbIC HaYaNbHbIC yCIIoBUs. /JIex/
9.2 Iepexonnsie poriecchl B RL- RC-nienu (1 mopsiaka) mpu pa3inuIHbIX BHEITHUX 2
Bo3aelcTBuUsAX. /JIex/
93 [IepexonHsle npoLecchl B LEMsIX 2 NOpsIKa ¢ OcIe10BaTeIbHO COeTUHEHHBIMU 2
R, L u C. anemenramu nipu nocrossHHoi u nepemenHont J/1C. Pacuer
MIEPEXOTHBIX MIPOIECCOB B CIOXKHOMN mend. /JIex/
9.4 YCTOMUUBOCTD IIEKTPUUECKUX LiENEeH. YCTONUYUBOCTh B MaoM. AHanu3 2
YCTOMYMBOCTH MPOCTEHIINX aKTUBHBIX Leneil. Kpurepuu 'ypBuiia, Muxaiinosa,
HaiikBucra. YacTOTHBIC XapaKTepUCTHKH. /JIeK/
9.5 Pacuer nepexogHbix npoueccoB B RC-nienu npu pa3nuyHbIX BHEIIHAX 2 [Ipakruueckas
BO3/ICHCTBHAX KIaccHieckuM metonom. /TIp/ MOJTrOTOBKA
9.6 Pacuer nepexonHsIx npoueccoB B RLC-nenu npu pa3IuyHbIX BHEITHUX 2 IIpaxruueckas
BO3IICHCTBHUAX KIaccuueckuM Metomom. /IIp/ MOATrOTOBKA
9.7 Pacuer nepexoansix nporeccoB B RL-1ienu mpyu pa3nuyuHbIX BHEITHUX 2 [Ipakrtrnueckas
BO3ICHUCTBUSX KIaccuieckuM metomoM. /TIp/ TIOJITOTOBKA
9.8 HccnenoBanne nmepexoqHbIxX mpolieccoB B RL-mern mepBoro mopsinka. /J1ad/ 4 [Ipakruueckas
MOJTOTOBKA
99 HccnenoBanne nepexoanbix npoieccoB B RC-nienu nepBoro nopsiaka. /J1a6/ 4 [Ipakruueckas

IOArOTOBKA




9.10

W3ydeHne nmepexoIHbIX IPOLECCcoB B ocienoBarensHoi RLC-menn. /J1a6/

IIpaxruueckas
HOrOTOBKA

Pa3nen 10. MarHuTHbIE IIeNMU U JIEKTPUYECKHE ENHU ¢ B3aUMHOM
HHAYKTUBHOCTBIO

10.1

MarHuTHOE TI0JIe OCHOBHBIC CBeIeH!sI. OCHOBHBIC BETUYUHBL,
XapaKTepHU3YIOIIHe MATHUTHOE MOJIe. 3aKOH MOITHOrO TOKA U €ro IPUMEHEHHE
MIpH aHAJIN3€ MArHUTHBIX 1enel. /JIex/

10.2

Cwtbl B MarHUTHOM TT0J1e. JIeficTBHEe MarHUTHOTO ITOJISI Ha BEIIECTBO.
MaruauTHas nenb. 3akoH Oma i1 MarHUTHOM 1iend. MarduTHoe I10j1e B
BeniecTBe. Buapl MmarHetrkoB. HamarunurBanue heppoMarHuTHBIX
Matepuanos. /Jlex/

10.3

CaoiicTBa heppOMarHUTHEIX MaTepHaIoB. MeTO/IbI pacuyeTa MarHUTHBIX LETICH.
Pacuer pa3BeTBIICHHOW 1 HEPA3BETBICHHOW MarHUTHAS LIETb C HCIIOJIb30BAaHUEM
AQHATUTHYECKHX U TpadHuecKux MeTonoB. /JIex/

10.4

OnexrpoMexaHH4YecKoe AeicTBUE MarHUTHOro nomst. Karymika ¢
MarHUTONPOBOAOM B LIENH MepeMeHHOro Toka. IToHsaTHe 06 naeanu3upoBaHHOI
KaTyILIKE ¢ MAarHUTOIPOBOAOM. IIporieccbl HaMarHMUUBaHUs MarHUTONIPOBOA
UJeaTU3MPOBaHHOM KaTyIIKU. YPaBHEHUS, CXEMBbI 3aMEILEHNS] U BEKTOPHBIE
JUarpaMMbl peaabHON KaTyHIKU ¢ MAarHUTOIIPOBOAOM. MOIIHOCTb HOTEPh B
MarHuTonpoBoze. BonpT-amMnepHas XapakTepUCTHKA KaTYIIKU C
MarHuTOnpoBoAoM. /JIex/

10.5

B3auMoOUHAYKTUBHOE COPOTUBICHUE. PacueT aiIeKTpruUecKux Leneu ¢
B3aMMHON HHIYKTUBHOCTBHIO. Tpancdopmarop 6e3 heppoMarHuTHOro
cepaeunuka. /Jlex/

10.6

PacueT MaruuTHBIX 1ienield. [Ipsimas u oOpartHas 3anmaya. /I1p/

[Ipakruueckast
MTOATOTOBKA

10.7

I'paduueckuii MeTo pacueTa HEpa3BETBICHHBIX M PA3BETBICHHBIX MAarHUTHBIX
Lienei Mpy pa3inyHbIX THIAX 3a1a4 (npsmas u oopatHast) /IIp/

IIpaxruueckas
MOATOTOBKA

10.8

Pacyer kaTymiek ¢ (peppoMarHUTHBIM cepieuHrKoM. Pacuer TpancdopmaTopa ¢
(heppoMarHUTHBIM cepacaHuKoM. /I1p/

[Ipakrrnueckas
TOIrOTOBKA

10.9

Pacuer neneit npu HaIMYUK B3aMMHON MHIAYKIMH. VIHIYKTHBHO CBSI3aHHBIC
3JIEMEHTHI B TpexGa3Hbx nersx. /I1p/

[Ipakruueckas
TO/ArOTOBKA

10.10

WccnenoBanne HEITHHEHHBIX DJIEMEHTOB B IIENH ITOCTOSHHOrO ToKa. /J1ab/

IIpaxruueckas
HOrOTOBKA

10.11

Hennnelinple 311eMEHTHI B LIENSX IIOCTOSHHOIO Toka. Henmuneineiii moct. /J1ab/

[Ipakrrnueckas
TO/IFOTOBKA

Pazgen 11. Ilenu ¢ pacnpefe/ieHHbIMH IapaMeTPaMu

OcHoBHbI€ omnpeseneHus. [lepBuuHble MapaMeTpbl OAHOPOJHON THHUH.
JuddepernuanbHble ypaBHSHHS U OXHOPOJHON IMHAH. PerieHne ypaBHeHUH
JMHUU C PACHPEEICHHBIMY IIapaMeTpaMu IIPU YCTaHOBUBILEMCS
CHUHYCOUJAJIbHOM Iporiecce. Llenodeunplil SKBUBaJIEHT PeryssipHOM JTUHUU
nepenauu. /Jlex/

11.2

Berymue BonHbl. XapakTepuUCTHKA OJJHOPOAHOMN JTUHUH. YCIIOBUS IS
HewcKaxatomiei muaun. JImann 6e3 norepb. MOIMHOCTE, TepeHOCHMAast
OerymuMu BOTHAMHU BAOJb JIMHUK Niepeaadn. HekoTopble THUIIBI INHUMA
nepenay. /Jlex/

Pa3nen 12. DiekTpocTaTu4eckoe moJie

12.1

Onekrpudeckuit 3apsia. HanpsskeHHOCTh 371€KTpOCTaTHUECKOTO IO,
Be3BuxpeBoii xapakrep 3JeKTpOCTaTHUECKOro mos. /JIex/

12.2

Onexrpryeckuil moreHuua. I'papuueckoe n300paxeHue MEeKTPOCTATUIECKOr0
nonist. Bexrop nomstpuzoBaHHOCTH. [IpOBOANMOCTD B 3JIEKTPOCTATHYECKOM
none. /JIex/

Pazgen 13. Iliiockue 3J1eKTPOMATHHTHBIE BOJIHBI

13.1

OCHOBHBIE OIpeeiIeHIs. YpaBHCHHUE TUIOCKOH BONHBI. PactipocTpaneHue
TUTOCKOH BOJHBI B HACAITEHOM AMAIICKTPUKE M XOPOIIO IPOBOIAIIEH cperte. /JIex/

13.2

KomriekcHbie apamMeTpsl cpesl. ['pymmoBast ckopocTs. PacripocTpaHeHe
IJIOCKOW BOJIHBI B HEOAHOPOAHOH cpene. /JIex/

Paznen 14. IloBepxHoCcTHBI 3 dexT




14.1 SBnenne nmoBepxHOCTHOTO Y dekra. [ToBepxHOCTHBI 3 dexT B 4 2
LUIMHAPUYECKOM MTPOBOAHUKE. AKTUBHOE CONPOTUBIICHUE U BHYTPEHHSIS
HHIYKTUBHOCTH IMJIMHPHYECKOTO IPOBOA C YIETOM MOBEPXHOCTHOTO
a¢¢exra. [TepeMeHHBII MATHUTHBIN MOTOK B IJIOCKOM JIHCTE. [I0BEpXHOCTHBIN
3¢ dexT B IeHTOUHON TuHUM. /JIex/

Paznen 15. CamocrositesibHasi paGoTa

15.1 IMoxroroBka k nekiwsim /Cp/ 4 16
15.2 IMoaroroska k mpaxTudeckuM 3aHATHIM /Cp/ 4 16
15.3 ITonroroBka k 1abopaTopHbIM padoTam /Cp/ 4 16
154 Brmonnenne pacuetHo-rpadudeckoit padorst /Cp/ 4 17,6 | Ilpakruueckas
IO/ITOTOBKA
15.5 PacnipoctpaneHne MII0CKOH BOJHBI B HACAIBHOM AUAJIEKTPUKE M XOPOLIO 4 4
nipoBozsei cpene. /Cp/
15.6 SBnenne moBepxHOCTHOTO P dekra. [IoBepXHOCTHEIH 3D deKT B 4 4
HWIAHAPUIECKOM mpoBoaHuke. /Cp/
15.7 Onexrpudeckuii morennuai. I'paduueckoe n300paKeHUE HEKTPOCTATHIECKOTO 4 4
noiisi. Bexrop nonsipuzoBanHocTH. [IpoBOANMOCTD B 3JICKTPOCTATHYECKOM
none. /Cp/
15.8 [epBuuHBIe TapaMeTps! OXHOPOAHOM THHUH. JJuddepeHnnansapie ypaBHEHUS 4 4

JUTsL ONHOPOJHOM JIMHUU. PelieHne ypaBHEeHUH TMHUY ¢ pacnipeieleHHbIMU
rapamMeTpamu Mpy YCTAaHOBUBIIEMCSI CHHYCOUIAIBHOM Tipotiecce. Llernouednsrit
9KBHBAJICHT PETYISIPHON THHUM nepenadn. /Cp/

159 Berymue BonHbl. XapakTepuUCTHKA OJHOPOAHON TUHUH. YCIIOBUS IS 4 4
Hemckaxatomei muaun. JInann 6e3 norepb. MOIMHOCTE, IepeHOCHMAast
OeryurMu BOJIHAMH BIOJb JuHUK niepenayn. /Cp/

15.10 DeKTpOMEXaHUUECKOe IeHCTBHE MarHuTHoro noss. Karymika ¢ 4 3
MarHUTOIPOBOJIOM B IICTTH MEPEMEHHOr0 TOKa. [1oHITHE 00 MIeaTn3upOBAaHHON
KaTyIIKe ¢ MarHuTorpoBoaoM. /Cp/

Pasznen 16. KoHTakTHBIE Yachl HA aTTECTAIUIO

16.1 PacueTHO-rpaduueckas padora /KA/ 4 0,4

16.2 Ox3amen /KD/ 4 2,3

5. OHEHOYHBIE MATEPHAJIBI

O1eHOUHBIE MaTepHaNbI TS TPOBEIACHUS POMEKYTOTHOW aTTECTAIlMU OOYJArOIIUXCSl TPUBEICHBI B IPUIOKEHHN K
paboueii mporpaMme TUCIIUTUIAHBL.

DOpMBI U BUBI TEKYLIETO KOHTPOJISA MO AUCLUILIMHE (MOIYINIO), BUABI 3aJJaHUH, KDUTEPUU UX OLCHUBAHUS,
pacnpeeneHre 0auIoB IO BUAAM TEKYIIEro KOHTPOJISL pa3padaThIBAIOTCS MPEOAaBaTeIeM JUCIHUILIHHBI C YIETOM €€ CIICIU(DUKA 1
JIOBOJISITCS JI0 CBEJICHUSI OOYUAIOIINXCSl Ha TIEPBOM yI€OHOM 3aHSTHH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBISIETCS MpernoaBaTeleM JUCHUIUIMHBL (MOYIsl) B paMKaxX KOHTAKTHOM
paboThI U CaMOCTOATEIBHOMN paboThl 00yyaronmxcs. st pUKCHpoBaHKs PE3yIbTATOB TEKYIIETO KOHTPOIIS MOXKET HCIIOIb30BATHCS
SOUOC.

6. YAEBHO-METOJIUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOXYJIA)

6.1. Pexomenayemas aquteparypa

6.1.1. OcHoBHas JUTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnasue Wspatensc On. anpec
TBO, T'OJ
JI1.1 (Ilomos B. II. OCHOBBI TCOPHH IENEH: YIeOHHK JUIS BY30B Mocksa: | https://urait.ru/bcode/55
IOpaiir,
2025

6.1.2. JlonoHUTE/ILHASA JUTEpaTypa




ABTOpBI, COCTABUTEIH 3arnmaBue Wznarensc Omn. agpec
TBO, TOJ
JI2.1 |HoHoB A. A., ®aneceB | TeopeTrueckne OCHOBBI 3JCKTPOTEXHUKH. [lenn Camapa: | https://e.lanbook.com/bg
A. C., Hazapo M. A. | OCTOSIHHOTO U IEPEMEHHOT0 CHHYCOH1aJIbHOTO CamI'VII
(omHOda3HOrO U TPEeX(Pa3HOro) TOKA: KOHCHEKT JISKITHH C, 2018
JI2.2 |HoHoB A. A. TeopeTrueckre OCHOBBI AJICKTPOTEXHUKH: KOHCIICKT JICKIIU I Camapa: | https://e.lanbook.com/bq
CamI'VII
C, 2017
JI2.3 |HoHoB A. A., ®aneceB | TeopeTrueckne OCHOBBI 3JCKTPpOTEXHUKH. Llenn pu Camapa: | https://e.lanbook.com/bg
A. C., HazapoB M. A. | rapMOHUYECKOM BO3AEUCTBUMU. IIepexoqHbIe IPOLIECCHL. CamI'VII
3JIEKTPUYECKUE LIETIH C B3aUMHOW MHAYKLIHEH. C, 2018
YeThIpeXIOMOCHUKH: KOHCTICKT JICKIINH
J12.4 | becconoB JI. A., TeopeTrueckrne OCHOBBI 3JIeKTpOoTeXHUKH. COOPHUK 3a1ad: Mocksa: | https://urait.ru/bcode/46
Hemumosa 1. T, YaeOGHoe mocodue st By30B IOpaiir,
3apyau M. E., 2020
Kamenckas B. I1.,
Munenuna C. A.,
Pacosckas C. 3.

6.2 UndopManoHHbIE TEXHOJIOTHH, HCIOJIb3yeMble IIPU OCYLIeCTBJIEHUN 00Pa30BaTEILHOIO NpoLecca no AUCHHUIINHE

(Mony.J10)

6.2.1 IlepevyeHb JINIIEH3HOHHOTO M CBOOO/IHO PACTIPOCTPAHSIEMOr0 MPOTPAMMHOI0 00ecrevyeHust

6.2.1.1 | Microsoft Office
6.2.2 Tlepeyenn npogeccHOHATBHBIX 023 JAHHBIX 1 UH(OPMANMOHHBIX CIIPABOYHBIX CUCTEM
6.2.2.1 | ba3a maHHBIX IS TETUIOPHEPreTHKoB: https://q-teplota.ru/
6.2.2.2 | ba3za maHHBIX IS 3JIEKTPOIHEPreTHKOB: https:/pomegerim.ru/
6.2.2.3 | basa nannbeix « TexHudeckas aurepatypa» http://booktech.ru/journals/vestnik-mashinostroeniya
6.2.2.4 | Marketelectro OTtpaciieBoii 3JIeKTpOTeXHHUYECKUit mopTai. Aapec pecypea: https://marketelectro.ru/
6.2.2.5 | Dnexrporexnuka. https://electrono.ru
6.2.2.6
6.2.2.7 | CnpaBounas nipaBoBasi cuctema «[apant» https://www.garant.ru/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIS)

7.1 | YaeOHble ayAnTOPHH [JIsl IPOBECHHS 3aHATHI JISKIMOHHOTO THIIA, YKOMIUICKTOBaHHBIE CIIELMAT3UPOBAHHOH MeOeIbIo
U TEXHUYCCKUMU CPECTBAMH O0YUICHHS: MyJIbTUMEIHUIHOS 000PYIOBAHKE TS IPESIOCTABICHHS YueOHOM nH(opmarmu
OOJIBIIION ayAUTOPUHU U/UIIH 3BYKOYCHIIHMBAIOIIee 000pyaoBaHKe (CTAlIMOHAPHOE MU TIEPEHOCHOE).

7.2 | YueOHbIe aymuTOpHH IS TIPOBEICHNUS 3aHATHI CEMUHAPCKOrO THUIIA, IPYIIOBBIX U HHAWBUIYATbHBIX KOHCYJIbTAIIUH,
TEKyLIEro KOHTPOJIS U MPOMEKYTOYHOH aTTECTAIlNH, YKOMIUIEKTOBAaHHBIE CIICIIHAIN3UPOBAHHON MEOEIBIO 1
TEXHUYECKIMH CPE/ICTBAMH 00yUEHHUS: MyIbTHMEIHIHOE 000pY/I0BAHIE H/UITH 3BYKOYCHIIMBAIOIIEEe 000PYy/I0BaHUE
(crampoHapHOE WITH TIEPEHOCHOE).

7.3 | JTabopaTopuu, OCHAIIEHHEIE CTICIIHATBEHBIM JTa00paTOPHEIM 000pYIOBaHNEM: YaeOHO-Ta00paTOPHEIH KOMILIEKC

“ONeKTPOTeXHUKA ¥ OCHOBBI AJIEKTPOHHUKH ’, OCLIILIOrpad, BONBTMETP, MyIbTHMETPEL.




7.4

INomemnteHust A1t KypCOBOTO IPOSKTHPOBAHNUS / BBIOJIIHEHHUS KypPCOBBIX PabO0T, YKOMILIEKTOBAaHHbIE CIICIHAIN3UPOBAHHON
MeOeTbI0 U TEXHUYECKUMH CPeJICTBaMU 00y4eHHUs (CTALIHOHAPHBIMH WIJIM TIEPEHOCHBIMU).

7.5

[TomerieHust 111 CAaMOCTOSATENLHON paboThl, OCHALIIEHHBIE KOMITBIOTEPHON TEXHUKON C BO3SMOKHOCTBIO MOJKITIOYEHUS K
cetr "MHTepHET" M 00eCIeYeHueM JOCTYIIA B AJIEKTPOHHYIO HH()OPMAIMOHHO-00pa30BaTeIbHYIO CPEy YHUBEPCUTETA.

7.6

[omerenust 11 XpaHeHUs] U TPO(UIAKTHUECKOTO 0OCTY>KUBaHUs yIeOHOTr0 000pyAOBaHUSI.




[Ipunoxenue
K paboueii mporpaMMe JUCIHUILTAHBI

OLIEHOYHBIE MATEPHAJIBI JIJISI TPOMEKYTOYHOM ATTECTALIUA
MO JUCLHUIIJIMHE (MOYJIIO)

TCODCTPI‘-I@CKI/IC OCHOBBI JJICKTPOTCXHHUKN

(HaumeHo8anUe OUCYUNTUHBL (MOOYVIS)

Hamnpapnenue moaAroToBKy / CieUaIbHOCTb

23.05.05 CucremMsl obecrieueHrsT NIBUKEHUS TT0E€310B

(K00 u HaumeHo8aHue)

HanpasnenHocTs (pohuiib )/crieruain3anus

((TCJICKOMMVHI/IK&HI/IOHHBIC CHUCTCMBI U CCTHU KCIJICZHOJOPOXKHOI'O TPAHCIIOPTA»

(naumenosanue)



Coneprxanue

IlosacHuTennLHAaA 3amucka.

TunoBble KOHTPOJIbHBIE 3aJaHUS WM UHBIE MaTepuaibl JUIsl OLEHKH 3HAHUM, YMEHUN, HABBIKOB U (UJIH)
OTIbITA JICATEIBHOCTH, XapaKTEPU3YIOUINX YPOBEHb CPOPMUPOBAHHOCTH KOMIIETEHIIHIA.

Metoauueckrie MaTepuabl, ONMPEAEISIONIUE MPOLEAYyPY U KPUTEPUU OLICHUBAHUS c(HOPMUPOBAHHOCTHU
KOMITETEHIIUH MPU MPOBEACHUN TPOMEKYTOUHOM aTTECTAIIUH.



1. llosicHuTEILHAS 3aIHCKA

[lenp NpOMEXYTOYHOM aTTECTAlUM — OLEHUBAHUE IPOMEXYTOYHBIX M OKOHYATENBHBIX PE3YyJIbTATOB
00y4eHHs TMO TUCHUIUIMHE, 00ECTIeYMBAIOMINX AOCTHKEHHE TUIAHUPYEMBIX PEe3yJbTaToOB OCBOEHHUS 00pa3oBa-

TEJIbHOU MPOrPaMMBI.

@DopMBI TPOMEKYTOUYHOHN aTTeCTAIIH: IK3aMeH (o4uHast popma o0ydeHus — 3 cemecTp, 4 ceMecTp

[Tepeuens KoMIETeHIINA, (POPMUPYEMBIX B TIPOIECCE OCBOCHHUSI TUCITUTUTHMHBI

KOI[ 1 HAUMCHOBAHUEC KOMIICTCHIIM

KOII HHJAUKaTOpa JOCTUIKCHUA KOMIICTCHIINN

MCHTOB

OIIK-4: CriocoOeH BBIMOIHATh TPOSKTUPOBAHNE
U pacyeT TPAHCHOPTHBIX OOBEKTOB B COOTBET-
CTBUM C TpeOOBaHUSIMHU HOPMATHBHBIX [OKY-

OIIK-4.8: Mcnosib3yeT OCHOBHBIE MOJIOKEHHS TEOPUU
EKTPUYECKUX LEeNeH Ul aHajlu3a U CHHTE3a 3JIEK-
TPOTEXHUUYECKUX YCTPOICTB

Pe3y.]IBTaTbI O6y‘-ICHI/I$I 10 JUCHUIIIIMHEC, COOTHCCCHHBIC C INIAHUPYCMbBIMHA
pe3yjibTaTaMu OCBOCHUSL O6p330B8.TCJ'IBHOI>i IIporpaMmbl

KO,I[ N HAMMCHOBAHUC

Pe3y.]'IBTaTBI 06yquI/1;1 IO AMCHUIIIIMHE

O1eHOYHBIE Ma-

O1LieHOYHBIE Ma-

MCPATH MapaMETpPbL JIMHEWHBIX U HEIHU-
HEHHBIX QJICKTPUICCKUX ueneﬁ; HaBbI-
KaMH  I[OJIb30BAaTbCA  COBPEMCHHBIMU
HN3MCPUTCIIbHBIMU CPEACTBAMU.

(Ne 11- Ne 15)

UHAMKATOpa IOCTHUXKeE- TepUAaJIb TepHaIbl
HUS KOMIIETEeHLIUU cemecTp 3 ouHast | cemecTp 4 oyHas
dbopma dbopma
2 Kypc 3a04yHas 2 Kypc 3a04yHas
dbopma dbopma
OIIK-4.8: Hcnonesyer | OO0yuaromuiicst 3HaeT: OCHOBHbIE MOHS- | Bonpocsl Bormpocst
OCHOBHBIC TOJIOXKCHUSI | TUSL U 3aKOHBI JIMHEWHBIX M HenuHew- | (Ne 1- No7) (Ne 8- Nel4)
TEOPHUH IEKTPUUYECKUX | HBIX IEKTPUUYECKHUX IIenel MOCTOSHHO-
uenei Juisl aHauu3a U | T0 M MEPEMEHHOro TOKa, METOJbl aHa-
CHHTE3a  DJIEKTPOTEX- | JM3a IEKTPHUUECKUX LEHeH.
HHUYECKUX YCTPOUCTB OOyuaromuiicss yMeeT: OmpenesTh U | 3aJaHus 3aganus
pacCUMTHIBATh TapaMeTphl JUHEHHBIX u | (Ne 1- Nob) (Ne 6- Ne10)
HEJIMHEHHBIX JIEKTPUUYECKUX LENeH IMo-
CTOSIHHOTO U IEPEMEHHOT0 TOKa; OIpe-
JIeNSATh U PacCUUTHIBATH MapaMeTphl Ie-
PEXOAHBIX MPOLECCOB B ANEKTPUUECKUX
LEensiX.
OOyuaromuiics BiIaseeT: HaBbIKAMH M3- | 3aJaHUs 3anaHus

(Nel6- Ne 20)

[TpomexxyTouHast aTTecTanus (3a4eT, SK3aMeH) MMPOBOAUTCS B OHON U3 CIEAYIOMUX (OpM:
1) oTBeT Ha OWIIET, COCTOAIINN U3 TEOPETUIECKUX BOMIPOCOB M MPAKTUICCKUX 3aJaHUH;
2) BeinonHenue 3aganuii B OMMOC YHuBepcurera.




2. TunoOBbIe! KOHTPOJILHBIE 32AHUS WM HHbIE MATEPHAJBI ISl OLEHKH 3HAHMIA, yMEHMIi, HABBLIKOB U
(n1M) onbITA AEATEJBbHOCTH, XaPAKTEPU3YIOIIUX YPOBeHb C()OPMHUPOBAHHOCTH KOMIIETEeHIM I

2.1 TunoBbie BONPOCHI (TECTOBBIE 3aJaHN ) VISl OLIeHKH 3HAHNEBOI0
00pa30BaTeIbLHOIO pe3yJibTaTa

[TpoBepsiembIii 00pa3zoBaTEIbHBIN pPe3yIbTaT:

Kon u naumenoBanue unnu- | O6pazoBaTenbHbIN pe3yibTarT
KaTopa JOCTUKEHMSI KOMIIe-
TEHIIUU

OIIK-4.8: Hcnonwszyer oc- | OOy4aronuiicss 3HaeT: OCHOBHBIC MOHSATHS W 3aKOHBI JIMHEWHBIX M HEJIH-
HOBHBIE IIOJIOKEHUSI TEOPUH | HEMHBIX AJIEKTPUUECKUX LIETIEN TOCTOSHHOIO U MEPEMEHHOIO TOKA, METO IbI
ANEKTPUYECKUX Menel [UIsl | aHalu3a AMEKTPUUYECKUX LeneH.

aHaJIM3a U CUHTE3a 3JIEKTPO-
TEXHUUYECKUX YCTPONCTB
Ipumepvl 6onpocos/3adanuti
Bomnpoc. 1. Kak anekTpudeckas BeIMunHa H3MEPSIETCA B CHMEHCaX:

a) COTPOTHBIICHUE; 0) NHIYKTUBHOCTH; B) IIPOBOJIMMOCTD; B) HANIPSKEHHOCTD.

Bonpoc 2. Onpenenure U yKaKuTe MOIIHOCTh, PACCEMBAEMYIO Ha y4acTKe IeNH, 00JaJaroieM MpoBOau-
MocThio g = 0,02 CMm, eciu nagenue Hanpspbkenust Ha vem U = 150 B:

a) 6 Bt; 6) 30 Bt; B) 450 BT 1) 90 Br.

Bonpoc 3. Uemy paBHsieTcsl 4acToTa NUTArOLEro HanpsbkeHus B PO:  (50)

Bonpoc 4. B snexkrpudeckyro 1enb MOCTOSHHOTO TOKA BKIIOYEHBI TOCIEIOBATENBHO aMIIEPMETp, KaTyIIKa
MHAYKTUBHOCTH U JlamIia HakajiuBaHus. Ha kakom u3 31ekTponpuOopoB BOIBTMETP MOKAXKET OoJibliee Na-
JICHUE HaIpsHKeHUs ? (JTamMmna HaKaJIUBaHMUS).

Bormpoc 5. I[pogomxute dhopmynupoBky 3akoHa Oma ajis ydacTtka uenu. «Hampsbkenue Ha ydacTke Ienu
paBHO. ...

a) O/1C ucrounuka yMHOKE€HHOE Ha cornpotupiienue; 6) 1C ucTouyHmKa II0C TOK; B) IPOU3BEICHUIO TO-
Ka Ha COTMPOTHUBIJICHHE; ') OTHOIICHUIO KBAIpaTy TOKA HA CYMMY COTPOTHBIICHUH.

Bormpoc 6. B anekTpudeckyro 1emnb MocieI0BaTeIbHO BKIFOUEHBI JIBa CONMPOTUBIICHUST HOMUHANAMH 4 U §
Owm. Yemy paBHsETCS MOIIHOCTb, IIpeoOpazyemas B Terio, npu Toke 2 A? (48 BT).

Bonpoc 7. YkaxuTe CHMMETPUUYHYIO BOJIBTAMIIEPHYIO XapaKTEPUCTUKY:

u | I
u

N

u

Bompoc 8. Ha pucynke mpezncraBieHa BEKTOpHas AnarpaMma, mocTpoeHHast sl Tpex¢azHoi nernu. Onpe-
JIETTUTh B KAKOM peXUMe paboTaeT dJIeKTpuyecKast Lemnb?

a) HOMUHAJIBHBIN PEKUM JJIs1 Harpy3KHU COEIMHEHHOM 10 cXeMe «3Be3a»; 0) aBapuiHbIN pexxuMe «cMelle-
HUE HEUTpaJIn» B HArpy3Ke COEIMHEHHOU 10 CXEME «3BE37a»; B) HOMUHAIBHBIN PEKUME I HArPy3KH CO-
€IMHEHHOM MO CXeMe «TPEeYroJbHUK»; T) aBapUNHBIA pexkruMe oOpbIB (ha3HOro MPOBOJA B COEIMHEHHE
HAarpy3KHy 10 CXEME «TPEYTOIbHUKY.

! TIpuBoaATCS THIIOBBIE BONPOCHI M 3a1aHus. OLEHOUHbIE CPENCTBA, IPEAHA3HAYEHHbIE I IPOBEAEHNUS aTTECTALMOHHOTO MEPOIIPH-
SITUSI, XPAHATCS Ha Kadepe B JOCTATOUHOM JUIsl MPOBEACHHS OLEHOYHBIX MPOLELYP KOJIUUeCTBE BapuaHTOB. OIIEHOYHBIE CPEJICTBA
TOJJICKAT aKTyalIn3aluu ¢ y4€TOM Pa3BUTHUA HAYKU, O6pa3OBaHI/IH, KyJIbTypbl, DKOHOMHKH, TCXHUKH, TEXHOJOTHH U COHHaHBHOﬁ
cdepnl. OTBETCTBEHHOCTD 33 HEPACIIPOCTPAHEHUE COJIEPIKAHHSI OLIEHOUYHBIX CPECTB CPein 00YUaIOIIUXCsl YHUBEPCUTETA HECYT 3aBe-
nyrorinit kadenpoit u npenogaBartenb — pa3padoTIHK OLIEHOYHBIX CPEJICTB.



_]ab :]B

Bomnpoc 9. Kakast Touka Ha BAX cOOTBETCTBYET MOMEHTY 3a)KUTAHUSI DJIEKTPUUECKON TyTru?
u

6

i

a
Bomnpoc 10. B kakoMm citydae 3aTyxaHue epexoHOro mpouecca OyJaeT MpoucxoauTh ObicTpee:

a) masioe 3HaueHue L u 6onpioe 3nauenune C; 6) manoe 3Hauenune C u 6ombiioe 3HaueHue L; B) yBenuue-
HUE aKTHBHOW MIPOBOJIMMOCTH IIETIH; T) YMEHBIIICHHE aKTUBHOW TIPOBOJMMOCTH LIEIH; 1) 3aBHCUT TOJIBKO OT
MapaMeTpoB UCTOUHUKA MUTAHUS.

Bonpoc 11. KakuMm BeipaxeHneM (BbIpaXXE€HUSMH) HEIb3s ONPEIEIUTh OCTOSIHHYIO BpEMEHHU:

a) t=L/r;6) .t=Lr;s t=rC;r) t=C/r;n t=rCL.

Bonpoc 12. Ha kakoM 13 pUCYHKOB MpeICTaBIeH clydail anepruoanyecKoro mpoiecca: (a)

A+j A+J p] :_6 +j('0cn +j
o,
| “’0} Oy
+ Pi=py=-9 + [ +
—0—0 > 2 —0 . i—6 0 =
pz pl 0 0 |
—J®
p2:_6_.](’0ca ’
a) 6) 6)

Bonpoc 13. IlepexonHblii mporiecc, MPOUCXOIAIINA B e MOKHO TMPENCTaBUThH rpadgukamu. U3 kakux
3JIEMEHTOB COCTOMUT LIENb U KaK U3MEHSIETCS] SHEPTUs B 3TOU 1enu?

a) 3apsijIKa KOHJEHCAaTopa 4epe3 aKTUBHOE COMPOTHUBIIEHWE; 0) 3apsaKa KaTYIIKA WHIYKTHUBHOCTH Yepe3
AKTHBHOE CONPOTHUBJIEHUE; B) pa3ps/ika KOHJEHCATOPA HAa aKTUBHOE CONPOTUBJIEHUE; T') pa3psaKa KaTylIIKH
Ha aKTHBHOE COMPOTHBIICHHE.
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Bonpoc 14. Kakumu Toukamu Ha Tpaduke IpeAcTaBiIeHa Lenb, B KOTOPOH MEPEeXOJHbII mporecc Oyaer
cxomsumes’? (1, 4)

JBA
Ob6nactb
YCTOMYMBOCTHU
_(1+ij +]B,
s
| [
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2.2 Tunossle 3a1aHNA 1JIs1 OLECHKH HABBIKOBOI'0 00pa30BaTeIbHOIO pe3yJbTaTa

ITpoBepsiemslii 00pa3oBaTeNbHBINA PE3yIbTaT

Kon u HammeHoBaHME WH- OO0pa3zoBarenbHbIi pe3ynbTarT
IUKaTOpa JOCTUKEHUS
KOMIIETEHIIMH

OIIK-4.8: Hcnoas3yer oc- | OOy4aromuiics yMeeT: OIpeAessTh U pacCUUTHIBATh MapaMeTpbl JIMHEHHBIX
HOBHBIE TIOJIOKEHUSI TEO- | U HEJMHEHHBIX AJIEKTPHUUECKUX LeNeil MOCTOSHHOIO M MEPEMEHHOTo TOKa;
pUr SJICKTPUICCKUX HCHGI\/JI OMPCACIIATE U PACCUHUTBIBATH IMAPaAMCTPLI MCPEXOJHBIX IMPOLHECCOB B 3JICK-
Ul aHauu3a M CUHTE3a | TPMUECKUX LeTIsX.

QJICKTPOTCXHUYUCCKHX
YCTPOWCTB

Ilpumepwl 3a0anuti

3anaya 1 B uenu (puc. 1) 3JIC uctounuka £ = 37,5 B, BHyTpeHHee conpoTuBieHue sx = 0,6 OM. ConpoTus-
nenus norpedurteneit: Ry = 2,4 Om, R; = 4,8 Om, Rz = 7,2 Om. Onpenenuth TOK B 1M, HAMIPSDKCHHUE HA 3a-
KMMaX MCTOYHMKA U TIOTpeOuTeNel, a TakkKe MOITHOCTh UCTOYHMKA SHEPTUU U MOIIHOCTh BCEX MOTpeOHTe-
JIeH.

Puc. 1.

3anava 2. Uctounuk sneprun ¢ 3JAC E = 120 B u BHYTpeHHUM CONPOTUBIIEHUEM Ipy = 2 OM (puc. 2)
BKJIIOUEH B 1€k, B KOTOopor R1 = 18 Om, R2 = 100 Om, R3 = 150 OM. BeryricnuTh TOKM B BETBSX, HaIps-
KEHUS Ha 3AKMMax MOTpeOuTeIeH M MICTOYHHKA, 8 TAK)KE MOIITHOCTH HCTOYHUKA M BCEX MOTpEeOUTEIEH.




Puc. 2
3amaua 3. Haiitu pacnpeneneHne TOKOB B cxeme (puc. 3), eciu IpHIIOKEHHOE HanpsbkeHne Ha Bxojae U =
230 B, a compoTuBieHUs] y9acTKOB cXeMbl 1 = 12 =0,5 OM; r3 =8 Om; 4 =12 Om; rs =rg =1 Om; 7 = 2
Om; rg=15 Om; rg =10 Om; rip =20 Om.

3anava 4. B karymike (puc. 4), ”HAYKTUBHOCTH KoTOpoii L = 15 MI'H u aktuBHOE conpoTtusienue I = 5 Owm,
npotekaet Tok | = 10sin500t. OnpenenuTh AeHCTBYONIME 3HAYCHUS TOKA M HANPSDKCHUS; HAIIMCATh BbIpa-
KCHHUE JUTSl MTHOBEHHOTO 3HAYCHUS HANPSDHKCHUS, PHIIOKEHHOTO K KaTYIIKE; ONMPEISIUTh MOIIHOCTD, IO~
TpeOIIsieM KaTyIIKOW; TOCTPOUTh BEKTOPHYIO JHATrPaMMy.

3amaga 5. K niermm, cocrosmieit u3 aktusHOro ' = 10 Om, uaaykruBHOro XL = 50 OM 1 emMxoctHOro X = 30 OM co-
HpoTHBIICHHIT (puc. 5) mpunokeHo HanpsbkeHne U = UmSinot = 310sin314t. Onpenenuts neiicTBYoIIee 3HAUCHUE
TOKA B IIEMTM; HAITMCATh BBIPYKEHNE MIHOBEHHOTO 3HAYECHHS TOKA B LIETTM 1 MTHOBEHHOTO 3HAYECHUE HAIPSHKESHHS
Ha K&)X/IOM U3 IPUEMHHKOB; ONIPECITUTh aKTHBHYO, (PHKTUBHYIO U KQXKYIIIYFOCS MOIITHOCTH LIETIH.

3amaua 6. B kaxnyto ¢daszy tpexdazHoit 4eThIpeXITPOBOIHON CETH BKJIIOUYMIM COMPOTUBIICHUS TaK, KaK MO-
KazaHo Ha puc. 6. Cxema umeet cienyromue mapametpsl: U, =380 B, r1 = 6 Om, Xc = 8 Om, 2 = 16 Om, XL
=12 Om, r3 =10 Om. OnpenenuTh: TUHENWHBIE TOKH, YIJIbI cIBUTA (a3, TOK B HYJIEBOM IIPOBOJIE, aKTUBHYIO,
PEaKTUBHYIO U MOJHYI0 MOIIHOCTH TpeX ¢a3. [TocTpouts B MaciTabe BEKTOPHYIO IUArpamMmy.

Puc. 6
3amaua 7. J{71s1 91eKTpUUECcKOM LenH, IpeCTaBIeHHOM Ha puc. 7, He00X0AUMO:

— C IOMOIIBIO BOJIBTMETpPA U aMIICPMETpa ONPEACIUTL HAMPSIKCHHUE HAa PE3UCTHBHBIX 3JICMCHTAX U TOK,
HpOTeKaIOIJ_II/Iﬁ 11O IOCIIN,
— HUCIOJIB3Ys MMOJTYYCHHBIC 3HAYCHHUS TOKA U HaHpH}I(CHHI;'I OonpeacInTb MOIMHOCTE UICTOYHUKA.




Puc. 7
3amaua 8. J[71s1 2JIeKTpUUECKOM LETH, TPEACTaBICHHON Ha pUC. 8, HEOOXOAMMO:
— C MIOMOIIIbIO aMIIepMETPa OMPEACIIUTh TOK, IPOTEKAIOIINUM 110 IETH;
— C ITIOMOIIIBI0 OMMETPA 3aMEPHUTH COMPOTUBIICHUS PE3UCTOPOB;
— UCIIOJIb3YS MOJYYCHHbIC 3HAYEHUS TOKA U COMPOTHUBIICHUS PE3UCTOPOB OINPEICIUTh HANPSKEHUE UCTOY-
HUKA.

Puc. 8
3amaua 9. J{1s1 2JIeKTpUUECKOM e, PEACTaBICHHON Ha pUc. 9, HEOOXOAMMO:
— UCIOJIB3Ys JIBYXKaHAJIbHBINA ocuuiuiorpad OnpeaeauTh aMIUTUTYIHbIC 3HAUCHHS HANPSHKEHUNW Ha pe3u-
CTHBHOM U €MKOCTHOM DJIEMEHTAX;
— M3MEHSS 9acTOTYy HAIPSHKCHHSI NCTOYHHKA MTUTAHUS JTOOWTHCS PAaBEHCTBA HANPSDKCHUN Ha PE3UCTOPE U
KOHJIeHCaTope, 3aUKCHUPOBATh 3HAYCHHE YaCTOTHI U OMPEACIUTh COMPOTUBIICHNE KOHIEHCATOPA, UCITONb-
3ys €r0 €eMKOCTb.

Kanan 1 Kanan 2
o—i—(:]—l—{ '—0
~ R C
o
Puc. 9

3amaua 10. s sneKTprudecko 1emnu, npeactaBieHHol Ha puc. 10, Heo6xoaumo:

— HWCIOJIb3Yysd JBYXKaHaJIbHBIM ocuuuiorpad oOmnpeaeauTbh U 3apUCOBATh OCIIIJIOTPAMMBI M3MEHEHUS
HaIpPsDKEHNN Ha PEaKTUBHBIX JIEMEHTAX;

— 3a CYeT U3MEHEHUS YacTOThl HANPSKEHUS UCTOYHMKA MUTaHMS TOOUTHCS PE30HAHCA HANPSDKEHUS U 3a-

(I)I/IKCI/IpOBaTb AMIIIUTYAbL HaHp}I)KeHI/Iﬁ Ha 3JIEMCHTAX, TaK K€ 9aCTOTY PE30HaHCA.
Kanan 1

Kanan 2

OIIK-4.8: Hcnonb3yer oc- | OOyuarouiics BiajeeT: HaBbIKAMH U3MEPATH MapaMeTpbl JUHEHHBIX U He-
HOBHBIC TIOJIOKEHUSI TEO- | TMHEWHBIX DJIEKTPUYECKHUX IIeTel; HaBBIKAMHU IOJIb30BAThCS COBPEMEHHBIMH
PUM DJEKTPUYECKUX Leneil | U3MEepUTEIbHBIMH CPEJICTBAMHU.

IS aHamM3a W CHHTE3a
AJIEKTPOTEXHUYECKUX
YCTPOWCTB

3amaua 11. s aneKTpuyecKkoi ey, npeacTaBieHHon Ha puc. 11, HeoOxoaumo:

— HCIOJIb3YS aMIIEpPMETP U BOJIBTMETP 3aMEPUTH (Da3HbIE TOKH U HAIPSKEHUS BO BeexX (azax Harpy3Ku;
— OTCOEMHHUTH HEUTpabHBIN MPOBOJA OT MOTPEOUTENS M MOBTOPUTH U3MEPEHHS TOKOB U HAINIPSDKEHUI;
— cZieNlaTh BBIBOJ 00 M3MEHEHUE pekrMa MUTaHUs Tpexda3HOi Harpy3KH.
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Puc. 11

3amaua 12. JIyist aneKTpuyecKou ey, PeJACTaBICHHONW Ha puC. 12, HE00X0IUMO:

— HCHOJIB3Yysl aMIEPMETP U BOJIbTMETP 3aMEPUTh HANPSHKEHHUS UM TOK Ha MPEACTaBICHHBIX HETMHEHHBIX
DJIEMEHTaX,

— MOCTPOUTH BOJIbTAMIIEPHBIE XaPAKTEPUCTUKU HEIMHEHHBIX 3JEMEHTOB M MO HUM OMNPEIETUTh HaIpsixKe-
HME UCTOYHHKA,

— UCTOJIb3Yys BOJBTAMIIEPHYIO XapaKTEPUCTUKY OJTHOTO M3 HEJIMHEWHBIX JIEMEHTOB OINPEIEIUTh €ro CTaTH-
YECKOE COMPOTHUBJICHUE.

Puc. 12
3amaua 13. st aneKTpUYECKOM 1IeTH, IPEJACTaBICHHON Ha puc. 13, He00X0auMo:
— 3aJ]aBIIMCh UHTEPBAJIOM M3MEHECHHS HAINPSHKEHUS U U3MEHSS €r0 C MOMOIIBI0 UICTOYHUKA MTUTAHUS U3Me-
PHUTH C TOMOIIBIO aMIIEPMETPa TOK B BHIOPAHHBIX TOYKAX;
— IIOCTPOUTH BOJIBTAMIIEPHYIO XaPAKTEPUCTUKY HCCIEyEMON HEIMHEWHOM LEIH;
— OTpeeNIUTh MOMEHT YpaBHOBEIIMBAS IJIeY HEJTMHEHHOT0 MOCTa U TIOSICHUTD JaHHBIN AP eKT.

Puc. 137Ipumepur 3a0anuii

3amaua 14. Karymka WHAYKTUBHOCTH C aKTUBHBIM conpoTuBieHneM R = 5 Om u mHIykTHBHOCTHIO L = 50
MI'H BKIFOYAeTCsI B CETh MOCTOSHHOTO Toka ¢ HampsbkeHuem U = 110 B (puc. 14). YcraHOBUTH 3aBUCH-
MOCTh U3MEHEHHUS MEPEXOTHBIX TOKA Inep(t) B KaTyIIKe U HAMPSUKEHUS Unep(t) HA KaTyIIKe MPH MEPEXOTHOM
nporecce. OnpenenuTs SHEPIUI0 MArHUTHOTO 1MOJIst AL KaTyIIKH JJI1 MOMEHTa BPEMEHHU, PABHOTO MOCTOSH-
HOM BpeMEeHH 3JIeKTpudeckoii nenu (t = t), mocne BitoueHus BoikiovaTens K.

.\ Iep >‘,1< R
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Puc. 14
3amaua 15. DnekTpudeckas 1enb COCTaBlIeHa U3 KOHJEHCATOpa, eMKOCTh KoToporo C = 200 Mx®d, coenu-
HEHHOT'O T0CJIeI0BaTeNbHO ¢ pe3rctopoM R = 50 Om (puc. 15), moaxittoyaeTcss K UCTOYHUKY TTOCTOSIHHOTO
Hanpspkerus U = 100 B. YcTaHOBUTH 3aBHCUMOCTD TOKA Inep(t) B 1M U HaNpsKEeHUs! Ucnep(t) Ha 0OKIIa-
Kax KOHJICHCAaTOpa B OYHKIIMK BPEMEHHU.




Puc. 15
3amaua 16. JIByX>KWIbHBIA Kabenb, eMKOCTh KoToporo C = 1,5 MK® U cOnpoTUBICHUE KaXKIOU SKUIBI I =
0,8 Owm, Brimrouaercs Ha moctosHHoe Hanpspkerne U = 500 B. Onpenenuts HavalbHOE 3HAYEHHE TOKA U
BpeMms 11, B TeUeHHE KOTOPOro TOK craaaet A0 2 % CBOEro HauajabHOTO 3HAUEHUS.
3amaua 17. B nenu, nzobpakeHHoi Ha puc. 16, momenty t = 0 mpeamecTBOBan YCTaHOBUBIIHICS PEKUM
noctosiHHOTo ToKa. [Ipu t = 0 3amkHyncs konTakT K. HaiiTi HayaibHbIE 3HAYEHUS TOKA B MHIYKTUBHOCTH U
HaAMpPsDKEHUH HAa @eMKOCTAX M UX MEePBbIX MPOU3BO/IHBIX.
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3amaua 18. Jlyist anekTpuyecKon ey, MPeACTaBICHHOW Ha puc. 17, HE00X0IUMO:

— WCIOJNB3Yys JABYXKaHATBHBIA ocIiuuiorpad 3aduKCHUpoBaTh MEPEXOMHBIA MPOIECC U3MEHEHUS HaIpsDKe-
HHS Ha EMKOCTHOM JJIEMEHTE;

— UCTIOJIB3YS MapaMeTphl PE3UCTOPa U KOHACHCATOPa PACCUNTATh ITOCTOSIHHYIO BPEMEHU 1IETIH;

— HA OCHOBAHUM MOJYYCHHON OCHUIUIOIPAMMBI ONPEIEIUTh MOCTOSHHYIO BPEMEHHU LENU U CPaBHUTH €€ C
pacuetHoii. CenaTh BHIBOJIBI.

Kanan 1 R Kanan 2
ocyurozpaga ~ocyuroepagdha
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Puc. 17

3amaua 19. Jlns sneKkTpuyecKkoi 1enu, npeacTaBieHHoN Ha puc. 18, Heo6xoaumo:

— HUCMOJb3Yys ABYXKaHAIbHBIA ocimuiorpad 3aduKcHUpoBaTh MEPEXOIHBIM MPOIECC U3MEHEHUS! HalpshKe-
HUS HA MHYKTUBHOM 3JIEMEHTE;

— HCIOJIb3YS TapaMeTpbl PE3UCTOpa U KATYIIKH MHIYKTUBHOCTU pacCUUTaTh TEOPETUYECKOE BpeMsl OKOH-
YaHMsI IEPEXOAHOI0 IIPOLECCa;

— Ha OCHOBAHUH TOJYYEHHON OCLMIUIOIPAMMBI ONIPEIEIUTh MPAKTUYECKOE BpeMsl OKOHUYAHHUS MTEPEXOAHOTO
IIpoLecca U CpaBHUTh €T0 pacueTHBIM 3HaueHueM. CenaTh BbIBOJBI.

Kanan 1 Kanan 2
ocyurozpaga R ocyuroepagha
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Puc. 18

3amaua 20. ly1st aneKTpUUYecKoi 1eru, IPeACTaBICHHON Ha puc. 19, He00XoauMo:
— HCIOJIB3Ys JBYXKAaHAIBHBIN ocrmiorpad 3aguKCHpOBaTh MEPEXOIHBIN MPOLECC M3MEHEHHs HampshKe-




HUS HA MHYKTUBHOM W €MKOCTHOM DJIEMEHTAaX;

— C IIOMOUIIBIO oculzmnorpa(pa I/IBMepI/ITI: Hepnon 3aTyxaHH51 KOHC6aHI/II71 W BBIYUCIINTH 3HAUYCHUC YaCTOTHhI
9THX KOJIeOaHHI;

— U3MCHAA COHpOTI/IBHCHI/Ie pe3HCTopa U OTCJICKHUBAHUA I10 ocunnnorpa(by, I[OGI/ITBC}I anepno,unqecxoro

3aKOHA U3MCHCHH HAIIPSXKCHUS Ha KOHACHCATOPC.

Kanax 1
ocyurozpaga R
-

u (3L

Kanan 2
ocyuioepaga
Py
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2.3. [lepedenb BOIPOCOB ISl MOATOTOBKU O0yYaOUIMXCs K IPOMEKYTOUHOM aTTecTalluu

Bonpocs! /u1g moAroToBKH K 3k3aMeHy 3 cemectp ( ouHas ¢hopMma), 2 Kypce ( 3aouHas popma)
. IIpeameT 31eKTpOTEXHUKHN
. [IpuMeHeHue IeKTpUIecKOr YHEPTUN
. [omyuenue 31meKTpuUeCcKOi IHEPTUU
. [loHsiTHe AMEKTpUYECKUE LIETIH U €r0 COCTaB
. TOK B JIEKTpUUYECKOM LENH
. O1C u HanpspKkeHue B 3JEKTPUUECKOH 1eTH
. Uctounuk DJIC 1 UICTOYHUK TOKA
. 3akoH OMa U1l yyacTKa Lenu
. DIIEKTPUUECKOE CONTPOTUBIICHHE
. 3akoH OMa 11 3aMKHYTOH Llenu
. DHEprus U MOILIHOCTb EKTPUUYECKOTO TOKA
. 3akoH Jlxoyna — Jlenna
. 3axonbl Kupxroda
. IlocnenoBarenbHOE coeqMHEHNE TOTpeOUTENeH
. [lapannensHO€ coenMHEHNE TOTpedUuTeeH
. DIIEKTPOTEXHUYECKUE YCTPOICTBA CHHYCOUIAILHOTO TOKA
. [lomyuenune unayktupoBanHoit 3J(C
. Bennunna n Hanpasnenue naayktupoBanHou D/[C. [Ipasuito Jlenna.
. DIIEMEHTBHI 3JIEKTPUUECKON e CUHYCOUJAIbHOTO TOKA
. [lony4yeHnue CHHYCOUIaTbHOTO HAIIPSIKEHUS U €ro MapaMeTpbl
. Paznuunple mpencTaBiieHus] CHHYCOUAAIBHBIX BETMYUH
. 3akon OMa B KOMIUIEKCHON (hopMe At PEe3UCTUBHOTO, MHAYKTUBHOTO M €MKOCTHOTO 3JIEMEHTOB
. [locnenoBarensHoe coennuenne RL anemeHnToB
. IlocnenoBarensHOe coequnenne RC aeMeHToB
. [TapannensHoe coequuenne RC aneMeHTOB
. [TapannensHoe coenunenne RL anemMenToB
. Pe3oHaHc HanpsKeHHit mpu nocsenoBaTeabHoM coequHennu RLC aneMeHToB
. Pezonanc TokoB npu napamuienbHoMm coequaennd RLC anemeHToB
. Pe3oHaHc B Cl10KHOM LIeTIH
30. [IpeoOpazoBaHue SHEPTUU B NEKTPUIECKON 11eTTi. MTHOBEHHAs, aKTUBHAS, pEaKTUBHAS M TIOJTHAsI MOIIHO-
CTH CUHYCOUJAJIbHOTO TOKa
31. Koapdpuument momuoctu. Komnencanus koa¢pduimenta MOIHOCTH
32. DNeKTpuYeCcKre e HECUHYCOUIaTbHOTO TOKA
33. Crioco06b! n300paXxeHns: HECUHYCOUIAIbHBIX EPUOJMUECKUX (DYyHKITHIHA
34. IloHsiTHE O TAPMOHUYECKOM COCTABE HECUHYCOUTANIBHBIX AJIEKTPUUECKUX BETNYNH
35. Pa3znoxeHue HECUHYCOUIATbHBIX AJEKTPUUECKUX BEIUYMH HA TAPMOHUYECKHE COCTABIISIONINE
36. BiusiHue xapakTepa ey Ha TapMOHUYECKUN COCTaB TOKa
37. JleficTByIOI1I€€ 3HAUEHNE HECUHYCOUJAJIBHBIX BETUYUH
38. MOLHOCTh B IIENMHM HECUHYCOUAATBHOTO TOKA
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39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.

51

52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
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Pacuer snekTpuyeckux mnenei HeCUHHYCOUIATBHOTO TOKA

[TpeumymiecTBa TpexQa3HbIX LeneH

Coznanne TpexdazHoi dHEPTrun

CoennHeHne NCTOYHUKA S3HEPTUU U IIPUEMHUKA 10 CXEME «3BE3Aa»
CoennHeHre UCTOYHHUKA SHEPTUU U IPUEMHHUKA [0 CXEME «TPEYTOJIbHUKA
MouHocTh Tpex¢a3zHOro TOKa

N3mepenne akTHBHON MOIITHOCTH TpeX(a3HOH CUCTEMBI

ABapuiiHbIe PEXUMBI B TpeX(a3HBIX LETsX

OcoOble CBOMCTBA HETMHEHWHBIX JIEKTPUUECKUX Tenen

DNEMEHTBHI 3JIEKTPUUECKON LENHU C HEJTMHEUHBIMU COIIPOTUBICHUSIMH, UX TAPAMETPBI U XapaKTEPUCTUKU
CuMMeTpHUUYHbIE U HECUMMETPUYHbBIE XapaKTEPUCTUKH 3JIEMEHTOB C HETUHEHHBIMU COMPOTUBIICHUSIMU
WueprimonHbie 1 0€3bIHEPLIMOHHBIE YJIEMEHTHI ¢ HEIMHEHHBIM COTIPOTUBIICHUEM
. Bemmpsimnenue nepeMeHHOro Toka

CrnaxuBaHue myibcaluu GuIbTpaMu

OcHoBHbIE OllpeieseHHs U Ki1acCu(UKaIUs YETHIPEXITOIIOCHUKOB

CucreMbl ypaBHEHUH YETHIPEXIIOIIOCHUKA

VYpaBHEHUs YETHIPEXIIOIIOCHUKA B (hopme ||A|

XapakTepuCcTUYECKUE apaMeTphbl YEThIPEXIOIOCHUKA

CxeMbl 3aMelIeHHS YeTHIPEXITOTIOCHUKA

AKTUBHBIN 4ETBIPEXIIOIOCHUK

[lepenaTounas GyHKIUSA

KackanHoe coeiMHEHNE YEThIPEXTIOIIOCHUKOB

YpaBHEHHSI CTIOKHBIX YETHIPEXIOIIOCHUKOB

DneKkTpudecKue QUIbTPHI

Bormpockr 11t moAroTOBKY K 3K3aMeHy 4 cemectp ( ouHast ¢popMma), 2 Kypce ( 3aouHast popma)

. BO3HUKHOBEHHE NIEPEXOIHBIX MPOLIECCOB

. 3aKOHBI KOMMYTAIIMU U HadaJIbHbIE YCIIOBUS

. YCTaHOBMBILUICS U CBOOOHBIN PEXKUMBI

. [lepexoupIii miporiecc B uenu r, L

. IlepexonHsIii npouecc B uenu r, C

. Ilepexonusiii npouecc B uenu r, L, C

. Pacuer nepexoqHOro mpouecca B pa3BeTBICHHOM LETH

. YCTOMYMBOCTH JIEKTPUUYECKUX TETIeH. Y CTOMUYUBOCTD B «MajIOM» U «OOJIBIIIOM.

. AHanu3 yCTOMYMBOCTH IPOCTEMIINX aKkTUBHBIX Hened. Kpurepuu I'ypsuna, Muxainosa, HalikBucra. Ya-

CTOTHBIC XapaKTCPUCTUKHU

10.

11

12.
13.
14.
15.
16.
17.
18.
19.
20.

OcCHOBHbIE CBEJIEHHUS] 0 MATHUTHOM I10J1€

. OCHOBHBIE BEIMYHMHBI, XapaKTEPU3YIOIINE MATHUTHOE TTOJIE

3aKOH MOJHOTO TOKa B JU(depeHIraIbHoi Gpopme

Cutpl B MarHUTHOM TI0J1€. J[eHiCTBHE MarHUTHOTO TIOJISl HA BEIIECTBO
MarnutHas nens. 3akoH OMa A1 MarHUTHOM Lienu
HamaranmunBanme GeppoOMarHUTHBIX MaTEPUATIOB

CBoiicTBa (heppOMarHUTHBIX MaTepHAIIOB

DNeKTpOMeXaHWIeCKOe JISHCTBHE MAarHUTHOTO TTOJIS

Mertoauka pacyeTa MarHUTHBIX IieTiel

HepazBeTBinenHas MarHuTHas 1enb. Pacuer Hepa3BEeTBICHHON LENU
Karymika ¢ MarHuTonpoBOJIOM B IIeNM MepeMeHHOro Toka. [ToHsTHe 00 uaeaqu3upoBaHHOMN KaTyIIKe C

MarauToImnpoBOaAOM
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22.
23.
24.
25.
26.
27.
28.

. [Iporieccbl HAMarHMYMBaHUSI MATHUTOIIPOBO/IA UACAITU3NPOBAHHOM KaTYIIKH

VYpaBHeHHUsI, CXEMBI 3aMEIIECHUSI U BEKTOPHBIE THarpaMMbl peagbHON KaTyIIKH C MAarHUTOIIPOBOIOM
MomHOCTh NOTEPH B MArHUTONIPOBO/IE

BonpsT-ammnepHas XxapakTepuCTHKA KaTYIIKA ¢ MAarHUTOIPOBOIOM

B3auMouHIyKTUBHOE CONPOTUBIIEHUE

Pacuer snekTpuyeckux mnenen ¢ B3auMHON UHAYKTUBHOCTBIO

Tpancdopmarop 6e3 heppoOMarHuTHOTO CepACYHUKA

[TepBuuHbIe mapamMeTpbl OTHOPOAHOM JIMHUU



29. NuddepeHnmanbapie ypaBHEHUS I OJJHOPOIHOM JTUHUN

30. Pemienne ypaBHEHMI JIMHUM C pacHpelesIEHHBIMU MMapaMeTpamMu MpU YCTAaHOBUBILIEMCS CHUHYCOUJATbLHOM
nporecce

31. Lleno4euHslil SKBUBAJIEHT PETYJISPHOM JIMHUU NIEpeadn

32. beryiue BOJIHbBI

33. XapakTepucTUKH OJHOpOAHON TuHUU. Henckaxaromiei TuHun

34. Jluauu 6e3 morephb

35. MouHocTb, epeHocumasi OeryuMi BOJTHAMU BJIOJIb JIMHUY TI€pelaun

36. DNeKTpUUECKui 3apsij

37. HanpsieHHOCTh 3JIEKTPOCTaTUYECKOTO MOJIS

38. be3BuxpeBoi xapakTep 3IEKTPOCTATHYECKOTO MOJIs

39. DneKkTpuyYeCcKuil MOTEHIUAI

40. I'paduueckoe n300pakeHHe MEKTPOCTATUUECKOTO MO

41. BexTop Moyiipu30BaHHOCTH

42. Teopema ['aycca. Ypauenus Ilyaccona u Jlannaca

43. IIpoBOIHUKH B 3JIEKTPOCTATUUECKOM I10J1€

44. DHeprus B3auMOJICHCTBUS TOUEUHBIX 3apSKEHHBIX Tell

45. DHeprus 3MeKTPOCTATUUECKOTO MO

46. Cuiibl, IEUCTBYIOIINE B 3JIEKTPUYECKOM I10J1€

47. IlonHblii ANEKTPUYECKUIN TOK

48. JluBepreHuus mIoTHOCTH TOKA MPOBOAUMOCTH (ypaBHEHHE HETIPEPHIBHOCTH)
49. l1a ypaBHeHus: MakcBeiia

50. Tlonnas cuctema ypaBHEHUH 3JIEKTPOMArHUTHOTO OIS

51. Teopema YmoBa-IloliTuara

52. V3ny4eHue IeKTPOMarHuTHHIX BOJIH

53. MOIHOCTh ¥ CONPOTUBIICHUE U3ITyYEHUS

54. OcHOBHBIE ONPEEICHUS IIJIOCKON JIEKTPOMATrHUTHOW BOJIHBI

55. YpaBHeHuUE MIOCKON BOJTHBI

56. UccneqoBaHue IIOCKUX BOJH

57. IlepeMeHHOE 3IEKTPOMATHUTHOE TI0JIE B TPOBOJSIIIEH Cpeae

58. SIBneHue moBepxHOCTHOTO 3 dexra

59. AKTUBHOE U BHYTPEHHEE UHIYKTUBHOE COIPOTHBIICHUS TPOBOJIOB

60. ConpoTHUBIIEHHE TPOBOJIA ITPH PE3KOM IPOSBICHNUHU MTOBEPXHOCTHOTO 3(ppexra
61. IloBepxHOCTHBIN A(PEKT B MACCUBHBIX MPOBOJIaX U3 (PEPPOMArHUTHOIO MaTepuaia
62. AKTUBHOE Y BHYTPEHHEE MHIYKTUBHOE COMPOTUBIICHUS HIUIUHAPUUECKUX TIPOBOJOB KPYTJIOTO CEUEHUS
63. DeKTpOMarHuTHOE SKpaHUPOBAHUE.

VY4eOHbIM IJ1aHOM B 3 ceMecTpe npeaycMoTpeHa pacueTHo-rpaduueckas . PI'P Beimonnsierca no teme —
«MeToapl pacuera JMHEUHBIX dJeKTpruueckux Henen». Llensio PI'P saBisercs ycBoeHHe CTyA€HTaMU OCHOBHBIX
METO/IOB pacyera 3JIEKTPUUYECKHUX LIENEH ¢ HE3aBUCUMBIMU 1 3aBUCUMBIMU HCTOYHUKAMM.

Hns pacyera PI'P ncnosb3yrores Clienyrommue UCXOAHbIE JaHHbIE. DJIEKTPUYECKAs CXEMA, pacyeT KOTO-
poit HEOOXOIUMO OCYIIECTBUTD; MapaMEeTPhl AKTUBHBIX U PEAKTUBHBIX AJIEMEHTOB; THUIT UCTOYHHUKA AJIEKTpUYE-
CKOM AHEpruu (MCTOYHMK TOKA WM HAMPSIKEHUSI) U €r0 MapaMeTphl.

Ha ocnoBanuu ucxoansix gaHHBIX B PI'P HeoOXoammo paccuuTaTh: CONMPOTHBIICHUS PEAKTUBHBIX dJe-
MEHTOB; MCIIOJIb3Ysl METOJ KOHTYPHBIX TOKOB WJIA Y3JIOBBIX HAIIPSIKEHUS PACCUUTATh TOKM B BETBSX; MPOBE-
PHUTH MPABIWIHHOCTh PAacUe€TOB, COCTABUB OajlaHC MOIIHOCTH; JJIsS OJTHON M3 BETBEH pacCUMTATh TOK UCIIOIB3YS
TeopeMy 00 SKBUBAJICHTHOM HCTOYHHKE HAMPSHKEHHS WU TEOPEeMbl 00 IKBUBAJIEHTHOM HUCTOYHUKE TOKA; BbI-
OpaTh OJWH W3 KOHTYPOB CXEMbI U TTOCTPOUTH BEKTOPHYIO MAarpamMmy; JJIsl OJJHOTO M3 TOKOB CXEMbI U HAIps-
YKEHHSI MEXIY IBYMS y3JIAMU CXEMBI ITIOCTPOUTH BPEMEHHBIE IHArpaMMbl 3a1aBIIMCh UHTEPBAJIOM M3MEHEHUS
BPEMEHU.

KoHTposbHbIe BOPOCH! J1s1 HOATOTOBKHU K 3allIUTE pacueTHO-rpapuuecKkoit paboThl
1. Y3 kakux 37€MEHTOB COCTOUT JJIEKTPUUECKAS LETb?
2. Yro Takoe UCTOYHUK U UCTOYHUK HampspKeHUs. B ueM ux oTiinyus u cXxoacTBo?
3. Yro Takoe BHELIHS XapaKTEpUCTUKA UCTOYHUKA HANPSYKEHUS U TOKa?
4. B ueM oTiIMuHUe «M1€ANBHOTO HCTOYHHUKA» OT «PEATbHOI0 UICTOUHUKAY»?



5. Kak Biusier Ha mapaMeTpbl pe3UCTUBHOTO 3JIEMEHTa U3MEHEHHUE TEMIIEPaTyphl?

6. Kakoli mporecc MOAENUpyeT pe3UCTUBHBIN IIEMEHT?

7. UTo moka3bpIBaeT TaAKOM mapaMeTp Kak INIOTHOCTh Toka? B uem oHa uzmepsiercs?

8. Uem ormnuaercs HanpspkeHue ot IC?

9. YUem 00ycCIIOBIEHO BHYTPEHHE COMPOTHUBIIEHWE UCTOYHHMKA? B Kakux ciyyasx 3TUM MapaMeTpoM MO>KHO
npereopeyn?

10. B kakux ciyyasix Mpu pacueTe 3JIEeKTPUUYECKHUX LIeTed Jydlle MOJIb30BaThCs COMPOTHBICHUEM, a B KaKHX
IIPOBOAUMOCTBIO?

11. JlaiiTe moHsATHE MPOBOJHUKAM, AMSJICKTPUKAM U MOJIYNpPOBOJHUKAM. Kakoe OCHOBHOE pa3iuyuue MexXIy
STUMH BEILIECTBAMHU?

12. Cxosbko popMymHpoBoK 3akoHa OMa? B kakux ciydasx uX MPUMEHSIOT?

13. Jns Kakux 3J€KTPUUECKUX LENe MOXKHO IPUMEHUTH 3aKkoH Jlxoyns-Jlenna?

14. Kak 3Byuat 3akonbl Kupxroda? Bo Bcex mu 1iensx npaBoMepHBI 3TH 3aKOHBI?

15. HazoBuTE OCHOBHBIE CIIOCOOBI COSTMHEHHS PE3UCTUBHBIX 3JIEMEHTOB B AJIEKTPUUECKOM Lenu?

16. Jlnst 9ero ocymecTBISIOT MEPexo/1 OT COSAMHEHUS JIEMEHTOB 110 CXEME «3Be3/1a» K IKBUBAJICHTHOMY «Tpe-
YrOJIBHUKY» B Ha 000pOT?

17. Onuimmre anropuT™ pacdera Lenu M0 METOy «CBepTKU». CKOIbKO UCTOYHHKOB MOXKET OBITh B PACCUUTHI-
BaEeMOM CXxeMe B JaHHOM ciiydae?

18. OnuiuTe anropuT™M pacyeTa 3IEKTPUUECKOM cXeMbl o MeToIbl «ypaBHeHHUs Kupxroday. Kakoe xonuue-
CTBO YPaBHEHUU COCTABIISETCS 0 IEPBOMY U BTOPOMY 3aKOHY?

19. Onummure anropuTM pacyera 3JMEKTPUUYECKOr cxeMbl Mo MeTtoay «KOHTYpHBIX TOKOB». UeM oTianydaroTcs
KOHTYPHBIE€ TOKH U pEaJIbHO MPOTEKAIOLINX B LENU?

20. OnumuTe aaropuT™M pacueTa dJEKTPUIECKON CXEMbI [0 METOAY «Y3JIOBBIX MOTEHIHANOBY. C KaKoi IeNbIo
OCYILIECTBIISIOT 3a3€MJIEHUE OJJHOTO y371a?

21. OnumuTe anropuT™M pacueTa dJIEKTPHUUECKON CXEMBbI [0 METOAY «IKBHUBAJIEHTHOTO reHepaTopay. B kakom
CJly4ae UCKOMBIN TOK IOJyYaeTCsl CO 3HAKOM «MUHYCH?

22. Yro Takoe moTeHLUaNbHas AuarpamMMa. Ha mpumepe mokakuTe, Kak MOXKHO MOCTPOUTH MOTEHIIMAIBHYIO
auarpammy.

23. Yto nmokasbiBaeTcs OagaHc MOIHOCTH? B kakux ciyyasx 0ajaHCc MOIIHOCTH MOXET HE COUTUCH?

3. Meronnyeckue MaTepHaibl, ONpeeSIoe Npoueypy 1 KpUTEpUU OLEHUBAHUS COPMHUPOBAHHOCTH KOM-
MIETEHLIUH ITPU TPOBENCHUH NPOMEKYTOUHON aTTECTALUH

DK3aMeH 10 AMCLUUIIMHE NPOBOASTCS B YCTHOW (opme. buiers! 1t npueMa sKk3aMeHa JOJIKHBI ObITh
YTBEPKICHbI (MM TIepeyTBEP KIACHbI) 3aBeAyrouM Kadeapoil. KoaumuecTBo 6mi1eToB 10KHO OBITH OIpeiese-
HO C YYETOM KOJINYECTBA CTYAEHTOB B TPYIINaXx, IJ1€ NPOBOAUTCS 3a4eT WM K3aMEH IUIIOC MATh OUJIETOB J0-
nojHUTENbHO. K 3K3aMeHy JomycKaloTes 00ydaronuecs, BhITOJHUBIINE CIEAYIONIe TpeOOBaHU: CAeIaBIlne
U OTYMUTABILKECS PaCUYETHO-TpapUUEcKyt0 paldOTy, BBIIIOJHEHHbIE U OTYHUTAHHBbIE J1aOOpaTOpHbIE pPaOOTHI,
HaJINYMe NMUCbMEHHOTO OTYeTa MO MPAKTUYECKUM U Ja0OpaTOpHBIM 3aHATHSAM. Ha MOArOTOBKY K OTBETY, IO
omiety oOy4JaroniemMycs gaercst 45 MUHYT.

buner nns npuema 3K3aMeHa COCTOUT U3 TPEX BOIIPOCOB:

1. TecToBbIE BOIIPOCHI.

2. Pemienue 3a1auu.

3. BeInoaHEeHNE TPaKTUYECKOTO 3a/1aHHUSL.

1o nToram BBINOJHEHUS 3a/1aHUI OMIIeTa MPOBOAUTCS coOece0BaHHe.

[Ipu mpoBeneHne TECTUPOBAHUS 00YJaIOIIMMCS BBIJIA€TCs 3a/laHue, COCTOSIIEee U3 AECSITH BOIPOCOB, OT-
pakaloIMX OCHOBHOM TEOpETHYECKHI MaTepuasl ¢ TpeOyeMbIM KOJUYECTBOM BAapUaHTOB OTBETOB. Te€CTHI MO-
CTPOEHBI TaKKUM 00pa3oM, YTO MPH MX BBHIMOJHEHWH HEOOXOIUMO HaWTH TpebyeMoe ompeneneHue, Gopmyiy,
TOUYKY Ha BOJIbTAMIEPHON XapaKTEPUCTHKE MM caMy rpaduyecKyro 3aBUCUMOCTh. [Ipu 3TOM 3aaHus MOTYT
BKJIIOUATh B c€0s BOIIPOCHI, B KOTOPBIX HEOOXOAMMO HATH KaK MPaBUIIBHBIA TaK U OIIMOOYHBIN OTBET.

JUist TydIero OCBOGHUSI MaTepualia, MoJlydeHHOTO Ha JIGKIMOHHBIX U MPAKTHUYECKUX 3aHATHX, 00ydaro-
LIMMCS TIpeIaraeTcsl MPOU3BOINUTh MOAPOOHBIN aHANNU3 U pa300p KOHKPETHBIX MPOU3BOJCTBEHHBIX CUTYalUH,
IrJle MOTYT OBITh MCIOJb30BAHBI AJIEKTPUUYECKHE CXEMBbI M cXeMbl 3amenieHus. [locne yero BeipaboTaTh TEXHU-
YEeCKU I'PaMOTHOE pEIICHHUE.



KPUTEPUN ®OPMHPOBAHN OLIEHOK IT10 BBITIOJTHEHUIO TECTOBBIX 3AJIAHUI

Ouenky «OTnuaHO» (5 6ayuIOB) — MONYYArOT CTYIEHTHI C MPABMIIBHBIM KOJIMYECTBOM OTBETOB HA TECTO-
Bbie Borpockl — 100 — 90% ot ob6miero o6bEma 3a1aHHBIX TECTOBBIX BOIIPOCOB.

Ouenky «Xopomo» (4 6aura) — MOJy4aroT CTYASHTHI C TPABUIIBHBIM KOJHMYECTBOM OTBETOB HA TECTOBBIC
Borpockl — 89 — 70% ot o01iero 00bEMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.

Ouenky «Y 10OBIETBOPUTENHHO» (3 Oaiia) — MONydYaroT CTYAEHTHI C MIPABUIBHBIM KOJIMYECTBOM OTBETOB
Ha TecToBbIe BONPOCchl — 69 — 40% oT o0miero 00bEMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.

Ouenky «HeynosnerBoputensao» (0 6amioB) — Mory4aroT CTYACHTHI C IPaBHIBHBIM KOJIMYECTBOM OTBE-
TOB Ha TECTOBBIE BOMPOCH — MeHee 39% oT 001iero oobEéMa 3a1aHHBIX TECTOBBIX BOIIPOCOB.

KPUTEPUN ®OPMHWPOBAHUMA OLIEHOK I10 BBIITOJIHEHMIO PEINEHW A 3AJJAY

OIIeHKY «3aUTEHO» — MOJYyYal0T 00YJArOIIHECs, CAMOCTOSTEILHO BBITTOJIHUBIINE U O()OPMHBIIIHIE PEIICH-
HYIO 3aJlady B COOTBETCTBHH C MPEABSBISIEMBIMH TPEOOBAHMSIMH, a TaK)K€ IPAMOTHO OTBETHBIIWE Ha BCE
BCTPEUYHBIC BOMPOCHI IIPEroiaBarelisa. B mpeacTaBieHHOM PEIICHHH OTPaKEHBI OBITh OTPa)KEHBI BCe HEOOXO-
JUMBIE PE3yIbTaThl MPOBEACHHBIX PacueToOB 0e3 apu(METHIECKUX OIMHNOOK, CACIaHbl 0000IIAIONINE BBIBO/IL.

OneHky «He3auTeHO» — MOMy4YaroT 00yJaroIuecs, eciy 3ajja4ya He pelleHa, Wik pelleHa HelpaBuibHO, a
O0yJaromuicss He CyMell OTBETUTh Ha BOIMPOCHI MPENOIABATENsI M0 PEIICHUIO 33J[a4M, WA MPEIACTABICHHOES
pellleHre He COOTBETCTBYET TPeOOBAHMIM (COACPKUT OLIMOKH, B TOM YHCIE MO OPOPMICHHIO, OTCYTCTBYIOT
BBIBOJIBI).

KPUTEPUU ®OPMIPOBAHNS OLIEHOK IT1O BBIIIOJIHEHUIO [TPAKTUYECKUX 3AIAHUI
O1eHKy «3a4TeHO» — MOIYYaroT 00ydaromuecs, o0Iagaroniie 3HAaHUSIMH O PeKUMax paboThl dNEKTPU-
YECKUX CXEM M CIIOCOOHBIC UACHTH(DHUIIMPOBATH ITH PEKUMBI, HIMCIOIINE HABBIKU B MCIIOJIb30BAHHH KOHTPOJIb-
HO-U3MEPUTEIIBHOM ammapaTypbl U CHOCOOHBIC NMPUMEHHUTh HUX ISl U3MEPEHHS MapaMeTpPOB AJICKTPHUUCCKHX
3JICMEHTOB, TIPABUJILHO BBIITOJIHUBIIUE BCE HEOOXOAMMBIC U3MEPEHUS U JOMOJIHUTEIBHBIE PACUCTHI TIPH IPOBE-
JICHUW HATYpPHBIX UCCIICOBAHUH, CACTIaBIINe 0000IIAIONINE BEIBOIBI HA OCHOBAaHHH MIPOBEICHHBIX 3aMEPOB.
O1IeHKY «HE3aYTEHO» - MOJYy4yaroT oOydJaroniuecs, He 00JIalalolue 3HAaHUSIMU O PeXUMax paboThI AJIeK-
TPUYECKUX CXEM, HE CIOCOOHBIE WX WACHTH()HUIUPOBATh, HE CIOCOOHBIE C IOMOIIBIO KOHTPOJIBHO-
W3MEPUTEIIBHON ammaparypbl OMPEACIIUTh MapaMeTPhl AICKTPUYSCKUX JIEMEHTOB, TPOBECTH UX aHAIH3 U CJie-
JaTh 000OMIAIOIINE BBIBOIBI.

KPUTEPUN ®OPMHUPOBAHNS OLIEHOK I10 9K3AMEHY

Onenka «OTan4HO» (5 0aNIOB) — CTYAEHT JEMOHCTPUPYET 3HAHHME BCEX PA3/eiOB M3y4yaeMOU JUCIIH-
IUTMHBL: coJiepkKaHue 0a30BbIX MOHATUHM U (yHIaAMEHTANbHBIX MPOOJIEeM; YMEHHE U3j1araTb MpOrpaMMHBIN Ma-
TepUai ¢ JeMOHCTpaIel KOHKPETHBIX MpuMepoB. CBOOOIHOE BIIAJICHHE MATEPHAJIOM JIOJDKHO XapaKTepH30-
BaThCsl JJOTMYECKON SICHOCTBIO M YETKUM BHUJIEHHEM IyTeH MpUMEHEHHUs MOJyYE€HHBIX 3HAaHUM B MPaKTHUECKON
NeSTeTbHOCTH, YMEHHEM CBSI3aTh MaTepHal C APYTUMH OTPACIISIMHU 3HAHUS.

Onenka «Xopomo» (4 6anna) — CTYACHT AEMOHCTPUPYET 3HAHUS BCEX pa3/iesioB M3ydaeMON JUCIUILIIU-
HBI: coJiepKaHue 0a30BBIX MOHATHH M (yHIaMEHTAJIbHBIX MPoOJIeM; MpHoOpena He0OX0IUMbIE YMEHUS U HAaBBI-
KM, OCBOMJI BOIIPOCHI MTPAKTUYECKOIO MPUMEHEHHUsI MOJYYEHHBIX 3HAHWH, HE JOMyCTHI (PaKTHUYECKUX OHIMOOK
IPHU OTBETE, JIOCTaTOYHO TOCIIEAOBATEIFHO M JIOTHYHO H3JIaraeT TEOPETHUYECKU MaTepHal, AOMycKas JIUIIb
HE3HAUUTENIbHBIE HApYIIEHHs IMOCIIEA0BAaTEIbHOCTH H3JI0KEHUS U HEKOTOpble HETOYHOCTU. Takum oOpazom
JaHHAs OLlEHKA BBICTABIISIECTCS 32 MPABUIIBHBIN, HO HEJTOCTATOYHO TIOJTHBIN OTBET.

Onenka «Y 1oBneTBOpUTENbHO» (3 6amia) — CTYACHT AEMOHCTPUPYET 3HAHHE OCHOBHBIX pa3/esoB Mpo-
rpaMMBI HU3y9aeMoro Kypca: ero 0a30BBIX HMOHATHIA U (yHIaMEHTAITBHBIX Tpo0ieM. OIHAaKO 3HAHUE OCHOBHBIX
npobieM Kypca He TMOAKPEIUIAIOTCS KOHKPETHBIMM MPAKTUYECKUMHU IMPUMEPAMHU, HE IMOJHOCTHIO PACKpPbITA
CYIIHOCTH BOTIIPOCOB, OTBET HEJOCTATOYHO JIOTUYEH M HE BCErJa IOCIe0BaTelIeH, TOMYIIeHbl OMMOKH U He-
TOYHOCTH.

Onenka «HeynosnetBoputenbHO» (0 0aioB) — BBICTABISIETCS B TOM Cllydae, KOTJa CTYACHT JIEMOH-
CTpUpYET (pparMeHTapHbIE 3HAHUS OCHOBHBIX pa3/eioB MPOrpaMMbl H3y4aeMOro Kypca: ero 6a30BbIX MOHATHH
u (pyHIaMEHTaNbHBIX MpoOJIeM. Y 3K3aMEHYyeMOro ci1abo BhIpaXkeHa CIIOCOOHOCTh K CaMOCTOSITEIbHOMY aHa-
JUTUYECKOMY MBIIUICHUIO, UMEIOTCS 3aTPYAHEHUS B U3JI0KEHUH MaTepualla, OTCYTCTBYIOT HEOOXOIUMBIE yMe-
HUS ¥ HAaBBIKH, JOMYIICHBI TpyObIe OMMOKN W He3HAHWE TEPMHUHOJIOTHH, OTKa3 OTBEYATh HA JOTIOJHUTEIbHBIC
BOIPOCHI, 3HAHUE KOTOPBIX HEOOXOAUMO IS OTYUECHHUS TIOJT0KHUTEIHHOM OIICHKH.





