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AHHOTaAITUI

JucuumnnuHa «DIEeKTPOTEXHUKA» BXOAUT B 00pa3oBaTelbHYI0 MPOrpaMMy BBICIIETO
o0pa3oBaHUS — TPOrpaMMy CHEIHAIUTETa 10 HAMPABICHUIO TOJITOTOBKH/ CICIHATLHOCTH
10.05.03 «MudpopmanmonHas 06e30MacHOCTh aBTOMATHU3WPOBAHHBIX CHUCTEM» HAMpaBICHHOCTHU
«be30macHOCTh OTKPBITHIX MH()OPMAIMOHHBIX CUCTeM». JluciuiuimHa peanusyercs kadempoi
«Ne31y.

JucuurinHa HareneHa Ha pOpMUPOBAHUE Y BBIMTYCKHUKA CIIEAYIOMUX KOMIIETEHIIUN:

OIIK-3 «Cmoco0OeH HCIONb30BaTh MaTEeMaTHUYECKHE METOJbl, HEOOXOIuMbIe s
perieHus 3a1a4 npoecCHOHANBHON IeITeTLHOCTIY

OIIK-4 «CnocobeH aHaimM3upoBaTh (PU3MUECKYIO CYIIHOCTh SIBJICHHM M TPOIECCOB,
JeKalMX B OCHOBE (DYHKIIMOHUPOBAHUS MHUKPOIICKTPOHHOW TEXHHUKH, MPUMEHSITH OCHOBHBIC
¢buznyecKkue 3aKOHbI U MOJIEIH JIJIsl pEeHIeHUs 3a/1a4 MPOPECCHOHATBHON AESITETLHOCTI

ConeprkaHue TMCUUTLTMHBI OXBATHIBAET KPYT BOIPOCOB, CBSI3aHHBIX C

- 3aKOHaMH TEOPUHU AIEKTPUUYECKUX U MATHUTHBIX IIeTel;

- pacueToM U aHaJIM30M [apaMeTpOB JJIEKTPUUYECKUX IeNeil MOCTOSHHOIO U
MEPEMEHHOTO TOKOB, UX MEPEMEHHBIX B YCTAHOBUBILIUXCS U MEPEXOIHBIX PEKUMAX
pabOThI TMHEWHBIX U HEIMHEWHBIX CXEM 3aMEICHUS;

- TPOBEACHUEM SKCIEPUMEHTAILHBIX UCIIBITAHUN IEKTPUYECKUX U MAarHUTHBIX eNei,
ANEKTPOTEXHUYECKUX YCTPOICTB C aHAIM30M PE3yJIbTATOB UCIIBITAHUH.

[IpenogaBanue AMCUMIUIMHBI MpeaycMaTpuUBaeT cieayroume (OpMbl OpraHU3aliH
y4eOHOro Tmpolecca: JEeKIUH, JadopaTopHble paldoThl, caMOCTOATENbHAas paboTa CTYy/AEHTa,
KOHCYJIbTaIl1H.

[IporpamMmMoli AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIUE BUIBI KOHTPOJS: TEKYLIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTalus B popMe 3K3aMeHa.

OO0mas TpyJ0eMKOCTh OCBOCHHSI JUCIMILTUHBI COCTABIIACT 4 3a4eTHBIX eAWHHIBI, 144
yaca.

S3bIK 00y4YeHUs IO TUCIUTUINHE «PYCCKUH »



1. TlepeueHp IIaHUPYEMBIX PE3yJIBTATOB O0YUCHHS MO AUCIUTUINHE

1.1. Llenu npenogaBaHus TUCIUTUTAHBI

Lenpto mpenomaBaHusi JIUCHUIUIMHBI  SBISIETCS  (OPMHPOBAHWE Yy  CTYJIEHTOB
HEOOXOAMMBIX 3HAHMW O 3aKOHaX M METOJax pacyera JNEKTPUYECKUX M MarHUTHBIX IIeTIei
AIIEKTPOTEXHUUECKUX YCTPOWCTB, NMPHOOPETCHHWE HABBHIKOB pacueTa W aHaliu3a I1apamMeTpoB
JNIEKTPUYECKUX IIeTICH, TOKOB M HANpsDKEHHH B YCTAHOBHMBIIMXCS U TIEPEXOIHBIX PEKUMAX
paboThl JMHEWHBIX ¥ HENWHEHHBIX CXEM 3aMEIIeHUs JJICKTPUYECKUX LeNeH, yMeHHue
HOJIB30BATHCS  AJIEKTPOM3MEPUTENIbHBIMU  ITpubopamu. OOydaromuecss JOJKHBI  OCBOMTH
JTUCHUIUIMHY Ha YpPOBHE, TO3BOJIAIONIEM WM HCIOJIB30BaTh HAa MPAKTUKE METONBI pacyera |
aHamu3a 3JIEKTPUYECKUX M MArHUTHBIX Ierneld. YpPOoBeHb OCBOEHMs AMCLUUIUIMHBI JIOJIKEH
MO3BOJISITh CTYJCHTaM pa3BUTh M MPOJEMOHCTPUPOBATH HABBIKM TPH THUIOBBIX pacderax
OCHOBHBIX 3JICKTPHYECKHX CXEM, MPOBEJICHUHM D3JICMEHTAPHBIX JIAOOPATOPHBIX HCIBITAHUH
ANEKTPOTEXHUYECKHUX YCTPOMCTB.

1.2. JlucuuruinHa BXOAUT B COCTaB 00S3aTENbHON YacTH 00pa30BaTEIbHON MPOTrPaMMbl
BhICIIeTo oOpasoBanus (nanee — OIT BO).

1.3. TlepeueHp mIaHUPYEMBIX PE3YIIBTATOB OOYYEHUS 1O TUCHUIUTNHE, COOTHECEHHBIX C
IUTAaHUpYEMbIMH pe3yibratamMu ocBoeHus: OIT BO.

B pesynprare m3ydeHHs AMCIMIUIMHBI OOYYaIOMIMICS JAODKEH 00NanaTh CIEAYIOIIUMH
KOMITETCHIIMSIMU WU WX YacTsMU. KOMIeTeHIINY M WHAMKATOPHI UX JOCTIKEHHS NPUBEICHHI B

Tabimue 1.

Tabauna 1 — [lepeueHp KOMIETEHIMH U UHAUKATOPOB UX JIOCTHKEHUS

Kareropus (rpynma)
KOMIICTCHIINU

Kon u
HanMEHOBAaHNE
KOMIIETEHI[NHA

Kon n HaumeHnoBaHue nHIUKAaTOpa
MOCTHIKEHUS KOMIIETEHIIUU

O6menpodeccrnonanbHbIE
KOMIICTCHIINU

OIIK-3 Cnocoben
HCITOJIB30BAaTh
MaTeMaTUYECKUE
METO/IBI,
HEOOXOIUMEIE IS
peIIeHus 3a1a9
npodeccHoHaNBHOM
NEATETLHOCTH

OIIK-3.3.1 3HaTh OCHOBHBIE MOHATUS U
3aKOHBI €CTECTBEHHBIX HaYK, METO/bI
MaTeMaTHYECKOTO aHAIIN3a U
MOJICIUPOBAHMSI; OCHOBHBIE METO/IbI
TEOPETUIECKOTO M IKCIIEPUMEHTATILHOTO
UCCIIeI0BaHMsI 00BEKTOB, IIPOLIECCOB U
SIBJICHU

OIIK-3.Y.1 ymeTb UCHIOIb30BaTh (PU3UKO-
MaTeMaTHYECKUH armapart Jjsi pa3padoTKu
MaTeMaTHYECKUX MOJIeNel sIBIECHU,
IPOIIECCOB U OOBEKTOB TPH PEIICHUT
MH)KEHEPHBIX 3a/1a4 B PO eCCUOHATIBHOMN
JeSITeITbHOCTH

O6menpodeccronanbHbIE
KOMIICTCHIINU

OIIK-4 Cnocoben
aHATM3UPOBATh
buznyeckyro
CYLIHOCTb SIBJICHUU U
MPOILIECCOB,
JeKAIIUX B OCHOBE
(bYHKIIMOHUPOBAHUS
MHUKPOAJIEKTPOHHON
TEXHHUKH, TPUMEHSITh
OCHOBHBIC
buznyecKkue 3aKOHBI
Y MOJETH JIS
peleHus 3a1au
pohecCHOHATLHOM
JESITEIbHOCTH

OIIK-4.3.1 3HaTh PU3NUECKYIO CYIIHOCTh
SIBJICHUH U TPOLIECCOB, JISKALINX B OCHOBE
(GYHKIMOHUPOBAHUSI MUKPOAJIEKTPOHHOMN
TEeXHUKU

OIIK-4.Y.1 ymeTh NpUMEHATh OCHOBHBIE
(du3nUeckre 3aKOHbI U MOJEINN TS
pereHus 3a1a4 mpopecCuOHaTbHON
JesITebHOCTH

OIIK-4.B.1 BnaseTh HaBbIKaMU aHAIN3a
(bu3nUecKuX SABJICHUN U MPOLIECCOB
(GYHKIMOHUPOBAHUSI MUKPOAJIEKTPOHHOMN
TEXHUKU JJIs peIIeHus 3a/1a4
po(heCcCHOHATLHOM I TEIIBHOCTH




2. Mecro nucuuiuinHbl B cTpykType OII

Jluctuminaa MOKeT 0a3UpOBaTHCS HA 3HAHUSX, paHee MPUOOPETCHHBIX 00YYaIONTUMUCS
IIPU U3YUYEHHUH CIIETYIOUX TUCLIHILIAH:

— « Marematuueckuii aHalIN3y,

— « Ouzukay.

3HaHUs, MOJYYEHHbIE TMPU HM3YUYCHUM MaTepuajia JaHHOW JHUCIUIUIMHBI, UMEIOT Kak
CaMOCTOSITEJIbHOE 3HAUE€HUE, TaK U MOTYT UCIIOIb30BATHCS MPU U3YUYEHUHU APYTUX JTUCUUILIIUH:

— « DJEKTPOHHMKA U CXEMOTEXHUKAY,

— « be3omacHOCTh BEIYHCIUTEIBHBIX CETCH.

3. OOBeM H TPYIOEMKOCTh JUCITUTLTAHBI
Jlanubie 00 o0mieM o0beMe AUCIUIUIMHBI, TPYJAOEMKOCTH OTIEIBHBIX BHUIOB y4eOHOM
paboTHI 10 AUCUUIUINHE (M paclpeeNieHUe 3TOH TPYI0EMKOCTH 10 CEMeCTpaM) MPEACTABICHBI B
Tadmmie 2.

Tabmunua 2 — O6beM U TPYAOEMKOCTh AUCIUIITMHBI

TpynoemMkocTb 1Mo
Bun yuebHoii paboThI Bcero ceMecTpam
Ne4
1 2 3

Oowan mpyooemKocmp ouCyuUnIuUHLL, 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npakmuyecKkoil n0020moeKu
Ayoumopnsie 3anamus, BCEro yac. 68 68
B TOM YHCJIE:

nexruu (JI), (gac) 34 34

npaktnyeckue/cemurapckue 3aaarus  (113),

(dac)

naboparopusie padotsl (JIP), (dac) 34 34

KypcoBoii mpoekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac) 54 54
Camocmoamenvnas paboma, Bcero (4ac) 22 22
Buo npomescymounoii ammecmayuu: 3auer,
madpd. 3ager, sk3ameH (3awer, dudd. 3ay, JK3. OK3.
OK3.%%*)

*k o
IIpumedanue:  KaHIUAATCKHIA SK3aMEH

4. CopepxaHue AUCIHUIUINHBI
4.1. Pacnpeznenenue TpyA0€MKOCTH TUCHUIUIAHEI TIO pa3/iejiaM U BUIAM 3aHSITHIM.
Pa3nensbl, TeMbl AUCUUIINHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabIuUIE 3.

Tabauna 3 — Pa3nensl, TeMbl AUCUUILIMHBL, X TPYAOEMKOCTh

Paznensl, TeMBbI TUCIUITIHHBI Jlexunn | 113 (C3)| - JIP KII CPC
’ (dac) (dac) (dac) (qac) (dac)
Cemectp 4

Paznen 1. BBeaeHue, OCHOBHbIe ONpeaeseHUs 3
JIEKTPUYECKHX lemnei.

Tema 1.1. Llenu u 3amaun kypca. MecTto Kypca B
CUCTEME TUCITUILINH, 00ECTICUNBAIOIINX 1
3JIEKTPOTEXHUYECKYIO MOATOTOBKY CTyAECHTA 110
JTAHHOW HAIPAaBJIEHHOCTH.




Tema 1.2. DnekTpuyeckasi Lemb -
9JIEKTPOMAarHUTHAS! MOJIENb YCTPOWCTBA I

cucreMbl. CucreMa BeJTMYUH, UCTIONb3yeMast pu 2 - ! h -
OIMCAHNMU LIEIH.

Pa3nen 2. DiexkTpuyecKkue nen NOCTOSIHHOTO 7 . 4 . 3
TOKA.

Tema 2.1. CTpykTypa, KIacCU(PHUKAIHS, TapaMeTpbl ) N . N .
3JIEMEHTOB. 3aKOHBI SIEKTPHUYECKUX LICHEH.

Tewma 2.2. Dnexrpuueckas cxeMa. OCHOBHbIE ) N . N .
TOTIOJIOTMYECKUE TOHSTHSL.

Tema 2.3. [IpeoOpa3oBaHue IIEKTPUIECKUX CXEM. 3 . 4 . ]
Pacuer neneil mocTOsSIHHOTO TOKA.

Pazgen 3. DulekTpuyeckue Lenu rapMOHUYECKOIQ 7 N 12 . ]

(CHHYCOHJAJIBHOI0) TOKA.

Tema 3.1. DnemMeHTHl LieTIed CHUHYCOHAAIBLHOTO TOKA.
N3o0paxkeHre CHHYCOUIANBHBIX BEJIMYNH BEKTOpaMH Ha 3 -- 4 - 4
KOMIUIEKCHOM MJIOCKOCTH. BEeKTOpHBIE THarpaMMbl.

Tema 3.2. IIpocreiimue 1nenyu CHHYCOWIAIBHOTO TOKa,

MOIIHOCTh B IENMH CHHYCOWIAIHLHOTO TOKA. Pe30HaHC 2 - 4 -- 4
HanpsbkeHui. Pe3oHaHC TOKOB.

Tema 3.3. MarHutocBsizZaHHBIE 3JIEKTPUYECKHUE I1IETH ) N 4 N .
Pacuer nieneit CHHYCOMIAIBHOTO TOKA.

Paznen 4. Ilepexoanble mpouecchl B JIMHEHHBIX 4 B 4 . )

SJEKTPUYCCKHUX LCNAX.

Tema 4.1. 3akoHBI KOMMYTAallMK ¥ HaYaJbHEBIC

ycinoBus. [lpuHyXIeHHBIH M CBOOOIHBIN PEXKHUMBI. ) . 4 . D)

Pacduer mepexogHBIX TPOLECCOB  KIACCHYECKUM

METOJIOM.

Tema 4.2. OnepaTopHbIil METO/ pacueTa MepPexXoIHBIX ) N . . .

IIPOILIECCOB.

Pasznen 5. Tpexdasubie nenu. 7 - 8 - 2

Tema 5.1. OmpeneneHus W CBOHCTBa TpexdazHBIX

nenet. CXeMbl COeIMHEHUS Tpex(asHbIX IICTICH. 1 -- - -- -

CBs3b (ha3HBIX U JIMHEWHBIX BEJTHYHH.

Tema 5.2. Coenubgenue Harpy3Ku 3BE310U

(cumMmeTpuuHAasT W HECHMMETPHUYHAs  Harpys3ka). 3 N ] _ )

Coenunenune Harpys3ku TPEyTrOIHHUKOM

(cuMMeTpHYHas MU HECUMMETPUYHAs Harpy3Ka).

Tema 5.3. AKTHBHas, pEaKTUBHas U TMOJHAs

MOIIHOCTH. M3MepeHHe aKTUBHOM U PEAKTUBHOM 3 - -- -- --

MOIIIHOCTH.

Pa3nen 6. OcHOBBI TeOpPHH YeTHIPEXNOJIOCHUKOB 1 6 . 5 B )

JIEKTPHUYECKUX (PUIBbTPOB.

Tema 6.1. OcHOBHBIE oOmpeleNeHUs] W ypaBHEHUS

yeThIpexnontocHuka. Onpenenenne Kod(pduimeHToB 3 -- 5 -- 2

YETHIPEXIOTIOCHUKA.

Tema 6.2. Ilepematounas QYHKIIUS W YaCTOTHEIE

XapaKTePUCTUKN YETHIPEXIONOCHUKA. [laccuBHBIE H 3 -- - -- -

AKTHBHBIE (DUIBTPBHI.

Htoro B cemecTpe: 34 34 22
Uroro 34 0 34 0 22

[IpakTuueckass TMOATOTOBKA 3aKJIOYAETCd B  HEMOCPEICTBEHHOM  BBINOJHEHUU
Oo0y4JaloImUMHUCS  OMNpeNeNeHHBIX  TPYIOBBIX  (PyHKUMHA,  CBSI3aHHBIX C  Oynaymien
npodecCHOHATIBHOMN 1S TENbHOCTBIO.




4.2. CopnepkaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHITHI.
Copepxanre pa3iesioB U TeM JEKIIMOHHBIX 3aHATUN MPUBEIECHO B Tabmnuiie 4.

Tabnuna 4 — ConeprkaHue pas/ieloB U TeM JIEKIIMOHHOTO UK

Howmep
pazzena, TeMbI

HaszBanue u coneprkanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATUI

Pasnen 1.

BBC,[[CHI/IC, OCHOBHBIC OITPCACIICHU A JICKTPUICCKUX ueneﬁ.

Tema 1.1.

Lenn u 3agaun Kypca. MecTo Kypca B CHCTEME TUCIUILTHH, 00€CIIeYHBAIOIINX
JNEKTPOTEXHUUYECKYIO MOATOTOBKY CTYACHTA 110 TaHHOW HAIPaBICHHOCTH.

Tema 1.2.

QHGKTpI/I‘IeCKaH LECIIb - DJICKTpOMAaruuTHasa MOACIIb yCTpOﬁCTBa nin cucteMmbl. CucteMa
BCJIMYMH, UCIIOJb3YyCMad IIPU ONNMCAHUU IICTIHN.

Pazpnen 2.

SHCKTpH‘ICCKI/Ie LCIIW ITIOCTOSAHHOT'O TOKA.

Tema 2.1.

CtpykTypa, KiIacCuhUKAIHSI, TapaMeTPHI 2IEMEHTOB. 3aKOHBI JICKTPUICCKUX TICTICH.
CTpyKTypHBIE 3JIEMEHTHI [IeTIH (AaKTUBHBIC U TIACCHUBHBIC), UX CBOWCTBA, yPaBHCHHUSI U
MapaMeTpbl 2IEMEHTOB. JIMHENHbIE U HETMHEWHbIE 3NIeMEHThI. Llenu ¢
COCPEOTOYCHHBIMU U PACTIPEACICHHBIMU NapAMETPaAMU.

Tema 2.2.

Maremartudeckasi MOAENb LienH (YpaBHEHUS LIETIN) - COBOKYIIHOCTb YPaBHEHUH
3JIEMEHTOB C YPaBHEHUSIMH COeTUHEHUN. DeKTpudeckas cxema. OCHOBHBIE
TOTIOJIOTHYECKHE NOHATHA (IBYXIOJIIOCHUK, Y3€], CEUYeHHE, KOHTYD). 3aKOH TOKOB
Kupxroda u 3akon Hanpsixkenuit Kupxroda kak ypaBHeHHSI COCTOSHHUM.

Tema 2.3.

[IpaBuna nmpeoOpa3oBaHUs AIEKTPHUECKUX CXeM. 3a/lada pacyeTa, IOHATHE O BETBHU KaK
0 PaCYeTHOM ABYXIIOJIOCHUKE, TOK U HAMPSIKEHUE KOTOPOTO CBSI3aHBI COOTHOILICHUEM -
ypaBHeHHEM BeTBH. Pacyer 1eneii mocTOsHHOTO TOKA.

Pasznexn 3.

DNEKTPUICCKUE TSN TAPMOHIYECKOTO (CHHYCOUIATHFHOTO) TOKA.

Tema 3.1.

OcHOBHBIE BETHUMHBI, XapaKTePU3YIOLIIe rapMOHUYECKUH pexuM. JlelicTByromee U
cpenHee 3HaueHuss. MomHocTb. [IacCUBHBIE 3IIEMEHTHI B TADMOHUYECKOM PEKHUME.
N300paxeHne cuHyCOUJaIbHBIX BEJIMYMH BEKTOPAaMH HAa KOMIUIEKCHOM MJIOCKOCTH.
KoMIuiekcHble aMIUIMTY bl U ACHCTBYIOIIME 3HAYCHUsL. BEKTOpHBIE [UarpaMMsl.

Tema 3.2.

KomrinekcHbie CONpOTUBICHUS U IPOBOUMOCTH. Y PaBHEHUS DJIIEMEHTOB U COSTUHEHUN
B KoMIutekcHO# gopme. KommekcHas moutHocTs. [IpocTeiimme nenu cuHyconIanbHOTO
TOKa. MOIIIHOCTHU B LEMSAX CUHYCOUAAIBHOTO TOKa. Pe3oHaHc HanpsbkeHuil. PesoHanc
TOKOB.

Tema 3.3.

MarauTocBsI3aHHbIe dJeKTpUUeckue nenu. Llenb co B3auMHONM HHAYKITUEH - MOAEITb
YCTpPOMCTBA, OTACIBHBIC YaCTH KOTOPOTO CBS3aHBI OOIIIMM MAarHUTHBIM TTOTOKOM.
B3anmuas MHAYKTUBHOCTH - ITApaMeTp, XapaKTePU3YIONMINil MATHUTHYIO CBSI3b.
Hamnpsixenue B3auMHON UHAYKITNH, OAHOMMEHHBIE 3aKUMBL. PacueT neneit
CHUHYCOHJIATBHOTO TOKA.

Pasnen 4.

[TepexoaHbIe MTPOIIECCH B IMHEHHBIX dJIEKTPUICCKUX IICTISX.

Tema 4.1.

Bunpl HecTarmoHapHBIX (TIEPEXOIHBIX) PEKUMOB, UX CBSI3b C YCTAHOBUBIIIMHUCS.
[IpaBuna koMMyTaIyn, nepeMeHHble cCOCTOsHUSA. HauanpHble yenoBus. [IpuHy X 1eHHBIH
¥ CBOOOTHBIN peXUMBIL. [1opsSIOK COCTaBICHHS W aHATUTHICCKOTO PEIICHHS YpaBHEHUH
COCTOSIHUSA. XapaKTEPUCTHKH CBOOOIHBIX TPOIIECCOB B IEMIX 1-T0 U 2-TO TOPSIKOB.
PacueT nepexoIHbIX MPOILIECCOB KIACCUYECKUM METOA0M. O YHCICHHOM pEIICHUHN
YpaBHEHHUH COCTOSHUSI.

Tema 4.2.

OmnepaTopHBIN METO pacueTa MepexoIHbIX MPOIeccoB. . CBA3b MEXKILY
npeoOpazoBanusamMu Oypee u Jlamnaca. CBONWCTBA ONMEPATOPHBIX H300paXKCHHI.
CocraBneHue U pelnieHre ypaBHEeHH 1enu B oneparopHoit hopme. [lepexox ot
M300paKeHNi K opuruHangam. Teopema pas3ioKeHHUs.

Paznen 5.

Tpexdazusie 1enu.

Tema 5.1.

[MpeumyniectBa MHOTO(DA3HBIX Ienel 1 cucteM. OnpeeTICHUs U CBOWCTBA TpeX(Pa3HbIX
rerreid. CBsi3b (ha3HBIX M IWHEHHBIX BEJTUIHH.

Tema 5.2.

Pacuer Tpexda3HbIX 1enel npyu BKIIOYEHNH HArpy3KH 3Be310i (CHMMETpUYHAs U
HECHMMETpHYHas Harpy3ka). PacueT Tpexda3HbIX 1eneil npu BKIIOUYSHUH HArpy3KU
TPEYTOJbHUKOM (CHMMETPUYHAs U HECUMMETPHYHAsL Harpy3Ka).




Tema 5.3 AKTHUBHAs1, p€aKTUBHAs U TIOJHAsI MOIIHOCTH. I3MepeHne akTUBHOM U peaKTUBHOM
MOIIHOCTH.

Pazgen 6. OCHOBBI TEOPUH YETHIPEXIIOTIOCHUKOB U 3JIEKTPHUECKUX (PHIBTPOB.

Tema 6.1. OCHOBHBIE ONpeNesICHHs U YPaBHEHHS YEThIPEXIOMOcHUKa. Onpeaenenue
KO3 GUITMCHTOB YEThIPEXITOIIOCHUKA.

Tema 6.2. [epenaTounast QyHKIMSA ¥ YaCTOTHBIC XaPaKTEPUCTHKH YETHIPEXTOIOCHUKA. [laccuBHBIC
U aKTHBHBIC (GHIBTPHL

4.3. TlpakTtuueckue (CEeMHHAPCKHUE) 3aHATHS
TeMbl pakTHYECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIHIIE 5.

Ta6mmma 5 — [IpakTrdeckue 3aHATHS U UX TPYJIOEMKOCTh

N3 Hux No
Ne | Tewmsl npaktudyeckux | @opmel IpakTU4eCKuX | TpyloeMKOCTb, |MPaKTHUYECKOM |pasnena
/1 3aHATHI 3aHATUI (dac) MMOJATOTOBKH, | TUCIIHII
(1ac) JIUHBI
VY4eOHbIM MJIaHOM HE MPEIyCMOTPEHO
|
Bcero
4.4. JlabopatopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUH U UX TPYIAOEMKOCTh MPUBEACHBI B Ta0IHIIE 6.
Ta6mumia 6 — JlabopaTopHbIe 3aHIATHS M KX TPYJIOEMKOCTh
N3 Hux No
Ne HanMeHoBAKEE TAGOPATOPHEX paboT TpyoeMKOCTb, | MPAKTUYECKOU | pa3zaerna
/1 (gac) IMOATOTOBKH, | IHMCIIHAI
(gac) JIMHBI
Cemectp 4
1. | BBogHoe 3aHATHE, HHCTPYKTAX IO TEXHUKE 1 -
0€30MacHOCTH.
2. | UccnenoBanve TMHUM TIEpeIadul SHEPTUU OT 4 2
HCTOYHHKA K IPHEMHHKY.
3. | HccnenoBaHne OQHORJIEMEHTHBIX JBYXIIONMIOCHUKOB Ha 4 3
MEPEMEHHOM TOKE.
4. | Pe3oHaHCHBIE SIBIECHUS B IPOCTHIX IETISX. 4 3
5. | UccnenoBanue MHIyKTUBHO-CBSI3aHHBIX LIETIEH. 4 3
6. | IlepexomHble MPOIECCH B ETMSIX MOCTOSHHOTO TOKA. 4 4
7. | UccnenoBanue Tpexda3Hoi LenH, COeANHEHHOH 110 4 5
CXEMe «3Be3/1ay.
8. | UccnenoBanne Tpex(a3HOM LENH, COSAMHEHHOH 110 4 5
CXEME «TPEYrOJIbHUKY.
9. | HccnenoBanre MacCHBHOTO YETHIPEXTIOIIOCHAKA B 4 6
PEeKUME HATPY3KH
10. | 3axIrounTeNbHOE 3aHATHUE. 1 6
Bcero 34

4.5. KypcoBoe npoekTupoBaHue/ BEITIOTHEHHE KYPCOBOM pabOThHI
Y4eOHBIM IIIaHOM HE TIPEyCMOTPEHO

4.6. CamocrosrenbHas paboTa 00y4aroUXCs




Bunbl camocTosTebHON pabOTHI M €€ TPYI0EMKOCTh ITPUBEICHEI B TA0IHIIE 7.

Tabnuna 7 — Bunbel caMmocToaTeIbHON pabOThI M €€ TPYJ0EMKOCTh

. Bcero, | Cemectp 4,
Bunx camocrositensHOM paboThI

qac qgacC
1 2 3
I/I3yquI/Ie TCOPECTUUCCKOTO MaTCpUralia 10 10

nucuuruael (TO)

PacuetHo-rpaduueckue 3ananus (PI73) 6 6

[TonroroBka K TeKyIieMy KOHTPOIIO 6 6

ycneBaemoctu (TKY)
Bcero: 22 22

5. IepeueHsb yueOHO-METOANYECKOTO 00SCTICUCHUS
JUUISL CAMOCTOSATENIbHON PabOThl 00YYarOIIMXCS 110 AUCITUTUTHHE (MOIYJTIO)
Y4eOHO-MeTOINYEeCKHe MaTepualbl JJsl CaMOCTOSTENbHOW paboThl O00y4aromuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U DJICKTPOHHBIX YUCOHBIX U3aHUN
[lepeyeHp nevaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUI NpHUBeIeH B Ta0IuIle 8.
Ta6mmia 8— IlepeueHb MeYaTHBIX U JIEKTPOHHBIX YUCOHBIX U3JaHUN

KomnmuecTtBo 3K3eMIuIsipoB B

UIL{LIIJH;E[I])Q/ec bubnuorpaduueckas ccpuika OuOIMOTEeKE
(KpOoMe 3JIEKTPOHHBIX FK3EMILISIPOB)
621.3 TeopeTnueckue OCHOBBI  DJIEKTPOTEXHUKU ! 18
T 33 yueonuk : B 3 T. / K. C. lemupusta [u mp.]. - 4-¢
3., gom. - ISBN 5-94723-620-6.
T. 1. - CII6. : ITUTEP, 2006. - 463 c.
621.3 Teoperuyeckue OCHOBBI  3JCKTPOTEXHUKU ! 19
T 33 yueonuk : B 3 T. / K. C. lemupusta [u mp.]. - 4-¢
3., gom. - ISBN 5-94723-620-6.
T. 2. - CII6. : ITUTEP, 2006. - 576 c.
621.3 Teoperuyeckue OCHOBBI  3JCKTPOTEXHUKU ! 20
T 33 yueonuk : B 3 T. / K. C. lemupusta [u mp.]. - 4-¢
n31., nom. - ISBN 5-94723-620-6.
T. 3. - CII6. : IIUTEP, 2006. - 377 c.
621.3 JIvHeHbIe 3JIEeKTPUYECKHE LIETIH. 225
JI13 YcTaHOBUBIIHECS PEKUMBI : yueOHOE mocobue /

B. 4. JlaBpos ; C.-Iletep0. roc. yH-T a3pOKOCM.
npubopoctpoenus. - CII6. : Uzn-so ['YAIL, 2010.
-232c.

OcHoBHI TeopuH 1enel. [lepexoaasie mpoIecch u
YETHIPEXTIONIOCHHUKH ; TEKCT Jiekiui / B. B.
Konecnukos ; C.-Iletep06. Toc. YH-T a3pOKOCM.
npubopocTpoeHus. - JJOKyMeHT BKIItOUaeT B ceOst
2 aiina, pazmep: (643, 805 Kb). - CII6. : U3n-Bo
I'VAII, 2006. - 111 c.

OCHOBBI TECOPHH IIETICH. Y CTAHOBUBIIIHECS
pexxumsl : Tect ekuuii / B. B. Konecankos ; C.-
[etepO. roc. yH-T a3pOKOCM. IPHOOPOCTPOCHUSL. -
JloxymeHT BKiTIouaeT B cebs 1 daiin, pazmep:
(1175 Kb). - CII6. : M3a-Bo I'YAITI, 2006. - 100 c.




621.372 OcHOBHI TeopuH 1enei. HenmHeitHbie memnmy. 93

K 60 JITMHHBIE JTHHUH : TEKCT Jekuuii / B. B.
Konecuukos ; C.-ITerep0. roc. yH-T a3poKoCcM.
npudopoctpoenus. - CII6. : Uzn-so ['YAIL, 2007.
- 100 c.

7. IlepedeHb 3NMEKTPOHHBIX 00Pa30BaTENLHBIX PECYPCOB
MH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn «IHTepHeT»
Ilepeyenn 3JIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UH(POPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTh «VHTepHeT», HEOOXOOUMBIX ISl OCBOECHUS JUCLMILUIMHBI
npuBezeH B Tabimie 9.

Tabmuma 9 — IlepedyeHb JJICKTPOHHBIX O00pa30BATENBHBIX PECypcoB HH(OpPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOU cetu «HTepHeT
URL agpec HanmenoBanue

http://3neKTpOTEXHUYECKUI- | DNEKTPOTEXHUIECKUH OPTa .p() .DIEKTPOTEXHUYECKUH MOPTa 115t
nopranr.pd/ ctynenTtoB BY30B u uHxeHepoB

http://www.electro-gid.ru/ IMoptan Electro-Gid.ru - DieKTpoHUKa U 3JIEKTPOTEXHHUKA.

http://www.elecab.ru/ "Onekad" - CrpaBOYHBIH MOPTAI MO ANEKTPUKE, SHEPTETUKE H
nkeHepun. CIipaBOYHMK HJICKTPHKA, CIPABOYHUK SHEPreTHKa,
HOpMAaTUBHAas JOKyMEHTalUs B CBOOOIHOM JOCTYIIE, KAaTaior
NpeANPUITHI, TOCKa O0BSBICHUH, TCHACPHI, CBOSI OaHEpHAs CETh.

http://netelectro.ru/ "NetElectro"- HoBocTH 3neKkTpoTeXHUKH, KaTtajor GupM (Bce GUpMBI
OTCOPTHUPOBAHBI KaK 110 aJ(aBUTYy, TAK U 10 PETHOHAM ), TIPAHC-JIIUCTHI B
Karajore o0opyaoBaHus. FiMeeTcss O4eHb XOPOIIHiA U YJJOOHBINA KaTaJlor
CCBUTOK. Bee CChUTKH B KaTanore pacCoOpTHPOBAHBI MO Pa3TMIHBIM
TEMaTHIECKUM PYOpHKaM.

http://elemo.ru/ "Elemo" - HoBocTH, CTaThu, OpraHu3aiiuu, 00bsIBICHHS, KaTaJIOT
CaliTOB.

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeuenp mporpaMMHOro oOeCHeueHHs], HCIOJb3YEeMOro MpPHU OCYIIECTBICHUH
00pa3oBaTEIFHOTO MPOIiecca MO JUCIUITIIHHE.
[lepeyenp uCoONB3yeMOro MpOrpaMMHOT0 obecrieueHus npeacrasieH B Tadmnure 10.

Ta6mmma 10— [lepeyens mporpaMmmMHOTo o0ecreueHus

Ne i/t HaumeHnoBanmue

He npenycmotpeno

8.2. [lepeueHn MH(POPMAIIMOHHO-CITPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX npu
OCYIIECTBIICHUH 00Pa30BaTEILHOTO MPOIlecca MO JUCIIUILTHHE

[lepeyeHb WCMONB3YEMBIX WH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEICTABICH B
Tabaume 11.

Tabnuua 11— Ilepedyenp HHPOPMALITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumeHnoBanmue

He npenycmotpeno

9. MarepuanpbHO-TeXHUYECKas 0a3a
CoctaB MarepuagbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMON [JIT  OCYIICCTBICHHS
00pa30BaTeNLHOTO MpoIlecca Mo TUCIUTUIMHE, TIPEICTaBIeH B Tabmuiel?2.

Ta6mmma 12 — CoctaB MaTepuaaibHO-TEXHUUECKOU 0a3bl




No HaumeHnoBanue coctaBHOM 4acTu Howmep aynuropuu
n/n MaTepHaATbHO-TEXHIUUECKOW 0a3bl (mpu HEOOXOAMMOCTH)
1 JlexnroHHas ay TUTOPHS OOIIIEro JOCTyIIA. Ha yn. ['acrenno, 15.

2 CrientmanusupoBaHHble JabopaTopun «JInHeHHbIe TIeKTpUIeCcKue ayn.14-04 u 14-06 na ym.
nenu» 1 «HenuHeilHbIe 3JeKTPUYeCKie U MarHUTHBIC LISTTNY. l'actemno, 15.

10. OuenouHsle CpeaCTBA AJIs IPOBEACHUSI IPOMEKYTOYHON aTTeCTallun
10.1. CocTaB OILICHOYHBIX CPEACTBAJISI TPOBEACHUS MPOMEKYTOUHOM aTTECTallKU
00ydaromuxcs Mo AUCHUTUINHE IPUBEACH B Tadnuie 13.
Ta6mmma 13 — CoctaB OIEHOYHBIX CPEJICTB ISl TPOBEICHUSI POMEXKYTOYHOM aTTeCTAIINH

Bua npomexyTo4HOM arTecTaluu [IepedyeHb OLICHOYHBIX CPEACTB
OK3aMeH Crnincok BONpOCOB K 9K3aMEHY;
3agauu;
TecTsl.

10.2. B kayecTBE KpHUTEpHUEB OICHKH YpPOBHA C(HOPMHPOBAHHOCTH (OCBOCHMS)
KOMITETEHIINI OOYyYalONMMHUCS TPUMEHSETCs] S-0ajuibHas IIKaja OLEHKH C(HOPMUPOBAHHOCTH
KOMITETEHIIMI, KOTOpas mpuBeaeHa B Tabiuue 14. B TedeHue cemectpa MOXKET HCIIOJIB30BATHCS
100-6annpHast  IIKajJia  MOJYJIbBHO-PEHTHMHTOBOM  cHCTEMBbl ~ YHHUBEpPCUTETa,  IpaBHia
UCIIONIb30BaHMSI KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOLIMM JIOKAJIbHBIM HOPMAaTHBHBIM aKTOM
I'YAIL
Tabmuna 14 —Kputepun oleHKH ypoBHS chOpMHUPOBAHHOCTH KOMIETEHIUI

OrieHKa KOMIIETEHIINHI

XapakrepucTrka c(hOpMUPOBAHHBIX KOMITCTEHIIUIA
5-OaiuIbHAas IIKaIa P p (op

— oOyyvaromuiics TIIyOOKO W BCECTOPOHHE YCBOWJI TPOTPaMMHBIN
MaTepHal;

— YBEpEHHO, JIOTHYHO, ITOCJICJIOBATEIILHO U TPAMOTHO €T0 M3JIaracr;

— ONMUpasiCh Ha 3HAHWS OCHOBHON W JOTMOJIHHUTEIHHOW JIUTEPATypHI,
TECHO MPHBS3bIBAECT YCBOCHHBIC HAYYHBIC MOJIOKEHHSI C TPAKTUICCKON
JIESATSIIBHOCTBIO HAPABJICHUS;

— yMeJo 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTACMbBIC UM HJICH;

— JIeJIaeT BBIBOJBI U 000OIIECHMS;

— cBOOOJIHO BJIaJICET CHCTEMOH CIeNMaIN3UPOBAHHBIX TOHITHH.

«OTIIMYHO»
(GaYTCHO»

— 00y4Jaromuics TBEPI0 YCBOWI MPOTPaMMHBIA MaTepuall, TpaMOTHO U
M0 CYIIECTBY WU3JlaraeT €ro, OINUpasCh Ha 3HAHUS OCHOBHOM
JUTEPATYPHI,

— HE JIOMYCKAaeT CYIIECTBEHHBIX HETOYHOCTEI;

— YBS3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKON ACSATEIHHOCTHIO
HaIlpaBJICHNUS,

— apTyYMEHTUPYET HaYUYHbIE MOJIOKECHHUS;

— JIeJTaeT BBIBOALI M 00OOIIEHHS;

— BJIQJICET CUCTEMOM CEIMAIN3UPOBAHHbBIX TOHSITHM.

«XOPOLIO»
«3AYTCHO»

— oOyuyaroluiicss yCBOMWJI TOJBKO OCHOBHOW IpPOrpaMMHBIN MaTtepual,
M0 CYIIECTBY HM3JIaraeT €ro, ONHpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JUTEPATYPHI;

— JIOIMYyCKaeT HeCYIEeCTBEHHbIE OIMOKN 1 HETOUHOCTH;

— UCTIBITHIBACT 3aTPYJHEHUS B MPAKTHUYECKOM IPUMEHEHUM 3HAHUI
HaIlpaBJICHUS,

— c1abo apryMEeHTHPYET HayUHBIE MOJI0KECHHUS,

— 3aTpyAHsIeTcs B GOPMYJIUPOBAHUHN BBIBOJOB U 00OOIICHUH;

— YAaCTUYHO BJIAJICET CUCTEMOM CNEIMATN3UPOBAHHBIX MOHSITHM.

«yJIOBJIETBOPUTEIEHO
«3AYTCHO




OreHKa KOMITETEHIN X o
T3 A— apaKkTepUCTHKa c(hOPMHUPOBAHHBIX KOMITCTCHIITUIA
— oOyyaromuiicss He YCBOWJI 3HAYUTENBHON 4YacTH MPOrpPaMMHOTO
Marepuana,
— JIOTyCKaeT  CYyIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIPHU
«HEYIOBJIETBOPUTEIIHLHOY .
«HE 3AUTCHOY paccMOTpeHHH MPOoOJIeM B KOHKPETHOM HANPaBIICHUY; 3
— UCIBITHIBAET TPYIHOCTH B IPAKTUYECKOM IPUMEHEHUU 3HAHU;
— HE MOXET apryMEHTUPOBATh HAYUYHbIE [OJI0KECHUS;
— He (hOPMYJIUPYET BBIBOJIOB M 000OIICHUIN.
10.3. TunoBble KOHTPOJIbHBIE 33/IaHUSI UJIM UHBIE MaTEPHUAIIbI.
Bompocsr (3amaun) aiist sKk3aMeHa mpeIcTaBIeHbl B Taommie 15.
Ta6muma 15 — Borpocs! (3agaun) 115 9K3aMeHa
Kon
Ne /i [Tepedyens BOonpocoB (3a1a4) s IK3aMeHa
HHIUKATOpa

1 DIIEMEHTHI 3JIeKTpUUecKol nenu. ICTOUHUKY U IPUEMHUKH. OIIK-3.3.1
PeanpHbIe 1 HAeamTN3NpPOBaHHBIE TACCUBHBIEC SIIEMEHTHI.

2 Heynpasnsiemble 1 ynpasisieMble HICTOYHUKU. PeanbHble 1 OIIK-3.3.1
WJICATU3NPOBAHHBIC AKTUBHBIC JJICMCHTEHI.

3 OnekTpudyeckuil Tok, HanpsbkeHue U 3J1C. MoIHOCTb U SHEPTHUSL. OIIK-3.3.1
Tomnonorus snexkrpuueckux neneit. ['pad, nepeso rpada, BeTBu OIIK-3.3.1
cBsi3u. BeTBb, y3en, KOHTYp, cedeHne. | TaBHBII KOHTYp U TJIaBHOE
CeueHHe.

5 [TocnenoBarenbHOE, TapalIeIbHOE U CMEIIAHHOE COEIMHEHUE OIIK-3.3.1
3JIEMEHTOB IEKTPUYECKOH IIETH.

6 3akon Oma 11t yuacTka nenu. 3akonsl Kupxroda. OIIK-3.3.1

7 PacueT seKTpuYeCcKUX [EeTnei METOIOM TOKOB CBSI3CH. OIIK-3.3.1

8 Pacuer anekTprueckux nenel METOA0M y3JI0BbIX HANPSKEHUH. OIIK-3.3.1

9 CoriacoBanue CONPOTUBJICHUS HATPY3KHU U COTIPOTUBIICHIS OIIK-3.3.1
HCTOYHMKA. Y CIIOBHUE Mepeaayll MaKCUMaJIbHON MOITHOCTH. Pexum
XO0JIOCTOTO XOJ[a ¥ KOPOTKOTO 3aMBIKaHUSI.

10 [Tepemennsrii Tok, Hanpspkerue, D/C. OCHOBHBIE XapaKTePUCTHKH OIIK-3.3.1
rapMoHH4eckoro Toka (Hanpsokerus, 9/1C).

11 MeTo/1 KOMIUIEKCHBIX aMILIHTY/I. OIIK-3.3.1

12 ConpoTtuBneHne, UHAYKTUBHOCTb U €eMKOCTh B IIETIAX OIIK-3.3.1
TapMOHHMYECKOTO TOKa.

13 [TocnenoBaTenbHOE U NapaIENIbHOE COETUHEHUE COTIPOTUBIICHHUS], OIIK-3.3.1
WHAYKTUBHOCTH U eMKOCTH. KOMITIIeKCHOEe COTTPOTHBIIEHUE
MIPOBOAUMOCTD LEMH.

14 AHaIN3 CIIOKHBIX [eTeil TapMOHUYIECKOTO TOKA. OIIK-3.3.1

15 AKTHBHas, peaKTHBHAs U MOJHAs MOIHOCTD B IENH OIIK-3.3.1
TapMOHHYECKOTO TOKa.

16 SIBneHue pe3oHaHca B AJIEKTpUUECKUX 1emsix. Ycioue u npuzHaka | OITK-3.3.1
pe3onanca. JJoOpotHocTh, K03 pULIMEHT 3aTyXaHus, TI0I0ca
MPOIYCKAHMUSI.

17 Yacroraeie xapakrepuctuku (AUX, ®UX) mocienoBarenbHOTO OIIK-3.3.1
KOHTYpa.

18 B3anmuas naayktuBHOCTE. DJIC B3anmHON nHAYKIMH. MapkupoBka | OITK-3.3.1
OJIHOMMEHHBIX 323KHMOB.

19 CornacHoe ¥ BCTPEYHOE BKIOYEHUE UHIYKTUBHO-CBA3aHHBIX OIIK-3.3.1
KaTyIIeK.

20 [lepexoaHbie poriecchl B TMHEHHBIX AneKkTpuueckux nemnsax. 3akonsl | OT1K-3.3.1
KoMMmyTauu. Omnpeienenne NopsiKka U HOCTOSHHOM BpeMeHH
ANEKTPUYECKOH IeTTH.




21 Omnpenenenne BUIa NEPEXOTHOTO TpoIecca Mo KOPHIM OIIK-3.3.1
XapaKTEPUCTUUECKOTO YPABHECHHSI.

22 Knaccuueckunii MeToa aHanmu3a nepexoaHbIX MPOIECCOB. OIIK-3.3.1

23 OrniepaTopHbIi METOT aHAJTH3a IEPEXOIHBIX POLECCOB. OIIK-3.3.1
[IpeoOpazoBanue Jlannaca. Teopema paznoxeHusl.

24 MeTo/ epeMEHHBIX COCTOSIHUSL. OIIK-3.3.1

25 [Tepexoausiii mpouecc B nuHeiHOM D1 1-ro mopsaka npu OIIK-3.3.1
KOMMYTaIWH (KIACCHYECKUN METON).

26 Iepexoamslii poriece B uHelHoM DI 2-ro mopsaka mpu OIIK-3.3.1
KOMMYTalWH (KIACCHUECKUN METOx).

27 Onpenenenue KOpHS XapaKTEepUCTHUECKOTO YPaBHEHHUS Ha OCHOBE OIIK-3.3.1
RokB .

28 CocraBieHne YpaBHCHUN COCTOSHUS ITEPEXOIHOTO MPoIiecca B OIIK-3.3.1
nuHerHo# D1 2-ro mopsiaka.

29 3aBUCHUMOCTH BUA MEPEXOTHOTO MPOIECCa OT PACTIONOKEHUS OIIK-3.3.1
KOpHEH XapaKTepUCTHIECKOTO YPaBHEHHUS

30 [Tepexomausrii mporecce B muHeiHOM D1 1-T0 MOpsinka mpu OIlK-3.3.1
KOMMYTAaITUH (OMEPTOPHBINA METO.).

31 CaoiicTBa npeobpasoBanwuii Jlamaca. OIIK-3.3.1

32 dopmyia pa3nokKeHHs B pacyeTe MepexoJHOro mporecca OIIK-3.3.1
OTIepaTOPHBIM METOJIOM.

33 3axonsr Kupxroda B onepaTopHoii hopme. OIIK-3.3.1

34 [TocTpoeHue onepaTopHO CXEMBI 3aMeTeHHS. OIIK-3.3.1

35 [Moctpouts B oriepatopHOit hopMe cucTeMy ypaBHEHUI OIIK-3.3.1
nepexogHoro npouecca B J1 2-ro nopsanka.

36 Crioco0b1 HaX 0K ICHUS opuTHHANA X(t) 1o n300pakeHnto X(p). OIIK-3.3.1

37 OrnpezaeneHre NepexoaHON XapaKTepUCTUKU UHTErpana J(roamens. OIIK-3.3.1

38 Pacuer nepexoaHoro nporiecca npu npou3BosibHOM Gopme BxoaHoro | OITK-3.3.1
BO3JICHCTBHSIL.

39 [TaccuBHBIC YETHIPEXITONMIOCHUKY: ypaBHeHUS B [A] koaddummentax. | OITK-3.3.1

40 Pacuer [A] k03¢ dUITIEHTOB MTACCUBHOTO YETHIPEXTIOTIOCHHKA. OIlIK-3.3.1

41 DNeKTpuYecKue CXeMbl s onpeeneHus [A] ko3 unreHTos OIlK-3.3.1
MTACCHBHOTO YETHIPEXITOJIFOCHUKA.

42 Bunpl coenquHeHnit 1 95KBUBAICHTHBIC MPEe0Opa30BaHUS MACCUBHBIX OIIK-3.3.1
YETHIPEXIIOIFOCHUKOB,

43 VYmpapisieMble HCTOUHUKH 3JIEKTPUUECKON SJHEPTUH. OIIK-3.3.1

44 OrnepalMOHHBIN yCUIIUTENb, €T0 CBOWCTBA. OIIK-3.3.1

45 OGpatHble CBS3U B YCHIIUTEISX. OIIK-3.3.1

46 Pacuer n mocrpoenune nepenarounoit pyaknun, AUX n GUX OIIK-3.3.1
WHTErpaTopa Ha OCHOBE OMEPAIIMOHHOTO YCHUIICHHMS.

47 Pacuer u noctpoenue nepenarounoit pynkumu, AUX n GUX OIlK-3.3.1
¢ depeHITMPYIONIero 3BeHa Ha OCHOBE OMEPAIMOHHOTO YCHITUTEIIS.

48 Pacuer nmuneiinoit D11 mpu meproandeckoM HECHHYCOUTATHFHOM OIIK-3.3.1
curHaje (HampspKeHHH).

49 Henunelinbie 21eMeHTHI, KX XapaKTEPUCTHKH. OIIK-3.3.1

50 I'paduueckuii pacuer HenuneiHo# DLI. OIIK-3.3.1

51 Pacuer menunelino# DIl MeTOTOM SKBUBAJICHTHOTO HCTOYHUKA OIIK-3.3.1
HANPSHKSHUSL.

52 Mertoapl annpoKCUMALMKY HETUHEHHBIX 3aBUCUMOCTEH. OIIK-3.3.1

53 deppope30oHaHCHBIN CTA0MIN3aTOP HANPSIKEHHUH. OIIK-3.3.1

54 [eHepaTop penakcalMOHHBIX KOJIeOaHUH. OIIK-3.3.1




55 MarauTHas u 3JeKTprUIecKas IenH: aHaIOTHs (pOpMYJT pacyuera. OIlK-3.3.1

56 Pacuer nuHeliHON Hepa3BETBICHHOM MATHUTHOM LieTH ¢ OIIK-3.3.1
roctostHEBIME MJIC.

57 Pacuer nuHEWHON pa3BeTBIEHHON MarHuTHOM 1enu ¢ nocrossHEbiMU | OITK-3.3.1
MIC.

58 Pacuer HenuHeHON MarHUTHOM nenu ¢ mocTossHHeIMU MJ[C. OIIK-3.3.1

59 Tpanchopmarop: CXeMbl 3aMEIICHHS. OIIK-3.3.1

60 UTto Takoe mocie0BaTeIbHOE COSTUHEHUE ABYX PE3UCTOPOB? OIIK-3.3.1

61 Kaxk M0xHO onpenenuTh BXOAHOE CONpOoTHUBIECHUE nocnenoBaTensHo | OITK-3.3.1
COEIMHEHHBIX PE3UCTOPOB?

62 Kaxkue 3HaueHus: cConpoTUBICHUS], TOKA U HAITPSDKCHUS OIIK-3.V.1
COOTBETCTBYIOT PEXHIMY XOJIOCTOTO X0/a?

63 Yo Takoe mapamieIbHOe COSAMHEHNE PE3UCTOPOR? OIIK-3.V.1

64 Kak MOXHO OnpeieuTh BXOIHYIO IPOBOANMOCTE MapajlIeIbHO OIIK-3.V.1
COEMHEHHBIX PE3UCTOPOB?

65 Kaxwue 3HaueHust cConpoTHBIEHUS, HAPSKEHUSI U TOKA OIIK-3.V.1
COOTBETCTBYIOT PEXKHMY KOPOTKOTO 3aMBbIKAHHS?

66 Kak Hy»HO COeTMHUTB PE3UCTOPHI, YTOOBI YBEIUYHTH BXOTHOE OIIK-3.VY.1
COIIPOTHUBIICHUE?

67 Kak Hy)XHO CO€IMHUTH PE3UCTOPHI, YTOOBI YMEHBIIIUTH BXOAHOE OIIK-3.V.1
COTIPOTHBIICHHE?

68 Kak moctpouts rpad sneKTpruiecKoi remnu? OIIK-3.V.1

69 W3 xakux BeTBel rpada COCTOUT TIIABHBINA KOHTYDP? OIIK-3.V.1

70 Kakwe BeTBM Tpada COCTABISAIOT TIIABHOE CeYeHUE? OIIK-3.V.1

71 Kakue ypaBHEHHUS COCTABISIFOTCS IS TJIABHBIX CCUCHHIA? OIIK-3.VY.1

72 Kakue ypaBHEHHS COCTABIISIOTCS JJIsl TIIABHBIX KOHTYPOB? OIIK-3.VY.1

73 Yemy paBHO YHCIIO YPaBHEHUI TOKOB CBSI3CH? OIIK-3.VY.1

74 YeMy paBHO YMCIIO YPAaBHEHUH YIVIOBBIX HANPSKEHUN? OIIK-3.V.1

75 Yrto Takoe KOMIUICKCHAs aMIUIUTyaa? OIIK-3.V.1

76 Kakxumu BenmmurHaMu CBsI3aHbI KOMIUIEKCHBIE aMILIUTY IbI OIlK-3.V.1
HaNpsHKEeHUs ¥ ToKa?

77 Yo Takoe MHIYKTUBHOE M EMKOCTHOE COIPOTUBIIEHHE? OIIK-3.V.1

78 UTo Ha3BIBaCTCS WHIYKTUBHON M éMKOCTHOH TIPOBOIMMOCTEHIO? OIIK-3.V.1

79 KakxnMu KOMITJIEKCHBIMU COTIPOTHBIICHUSIME 00JIaJIal0T PE3UCTOP, OIIK-3.¥.1
WHIYKTHBHOCTH M EMKOCTB?

80 Kakne KOMIUTEKCHBIE POBOIUMOCTH UMEIOT PE3UCTOP, OIIK-3.V.1
WHAYKTUBHOCTH U €MKOCTH?

81 Kakwue yrael Mex 1y HalpspKeHHEM U TOKOM UMEIOT MECTO B OIIK-3.V.1
pe3ucTope, MHAYKTUBHOCTH U EMKOCTH ?

82 YT0 TaKO€ BEKTOpPHAs AUarpamma? OIIK-3.V.1

&3 Kakoe ycnoBue 10mKHO COOMIOAATHCS, YTOOBI B IIEMTH MIMEN MECTO OIIK-3.V.1

pexuM pe3oHanca?




84 [Ipu KaKMX yCIOBHAX B IIETIM BO3HUKAET MEPEXOIHBINA Tporiecc? OIIK-3.V.1

85 UTto Takoe He3aBHCHMBIC HaYaJIbHBIC YCIOBHS, KaK UX ONPEACIIUT? OIIK-3.V.1

86 Kakue ypaBHEHUSI ONUCHIBAIOT JIMHEHHYIO 3JIEKTPUUECKYIO LIETIb B OIIK-3.¥.1
MepexoJHOM Iporecce?

87 N3 xakux yacTeil COCTOUT PELIEHUE CUCTEMBI JINHEHHBIX OIIK-3.V.1
i depeHInanbHBIX ypaBHEHUH?

88 Kak onpenennts mopsaok pemenns JuHeHHbIX nuddepenunansaeix | OITK-3.V.1
YpaBHEHMH, KaK OH BIMET Ha (OPMY pereHus?

&9 UYro mpencraBiseT cod0il HHIYKTUBHOCTE B EMKOCTH B ocTtossHHOM | OITK-3.V.1
pexume?

90 UTto Takoe NOCTOSIHHASI BPEMEHH, KaK CBSI3aTh €€ C NTUTEIbHOCTHIO OIIK-3.V.1
TIepeXoaHOTO Tporecca?

91 Kakoro Buaa nepexonHsie IpoLecchl CymecTByoT B 1ensax sroporo | OITK-3.V.1
MOPSJIKA, OT Y€ro 3TO 3aBUCHUT?

92 Kakue BeTMYMHBI UCTIONIB3YIOT JIJISl XapaKTEPUCTUKHU TTEPEXOIHBIX OIlK-3.V.1
MIPOIIECCOB BTOPOTO MopsAKa’?

Bompocsr (3apaun) s 3aueta / nudd. 3aueTa npeacraBieHsl B Tadbnuie 16.

Tabmuna 16 — Bonpocs! (3agaun) ams 3adera / qudd. 3auera
Ne ni/mt [Tepedyens BonpocoB (3amay) mys 3auera / audd. 3auera Kon
HHIUKATOpa

Y4eOHBIM IJIaHOM HE MPELYCMOTPEHO

[TepeyeHr TEeM Ui KypCOBOTO IPOCKTHPOBAHHS/BBIOJIHEHUS! KypCOBOM PadOThI
npezcTaBiIeHbl B Tadmuie 17.
Tabauua 17 — [lepeueHb TeM JJ1sl KYpPCOBOTO POSKTHPOBAHUS/BBIMOIHEHHS KYPCOBOH pabOThI

No 11/t [TpuMepHBIiA TepeueHb TEM ISl KyPCOBOTO MTPOSKTHPOBAHHSI/BBITTOTHCHHUS
B KypcOBOH pabOThI
4yeOHBIM IUIAHOM HE IPEIYCM H
Yuebd aHOM HE IIPEIYCMOTPEHO
Bompockl  u1si  IpoBeNEHUS TPOMEXKYTOUHOM aTTeCTalliM B BHJE TECTUPOBAHHS

npeJcTaBIeHBI B Tabwuie 18.

Tabnuua 18 — IIpumepHbIii epeueHb BOIPOCOB ISl TECTOB

Ne i/t

[IpumepHBIil epedeHb BOMPOCOB JIJIs1 TECTOB

Kon
WHJUKATOpa

1

CKoJIBKO IpaycoB COCTaBUT HayalbHas (a3a HapsHKEHUs Ha
U7eaJbHOM EMKOCTHOM 3JIEMEHTE MpH Toke ¢ ammuTynoi 0,1 amnep u
HauaJbHOU (hasoit 45 rpamycos.

A) -45

B) 0

C) 135

D) -135

OIIK-3.3.1

Bribepure enuHUILy H3MEPEHHSI AIEKTPHUECKON TPOBOTUMOCTH?
A) CumeHnc

B) Om

C) I'enpu

D) Bonp1/OM

OIIK-3.3.1

[To xakoMy 3aKOHY ONpeeNseTCs BEIMYNHA MOLIHOCTH, BBIICIISIOIIASCS
B Harpy304HOM COTIPOTUBJICHUH TIPH NMPOTEKAHUH TOKa?
A) Kupxroda

OIIK-3.3.1




B) Axoynas-Jlenna
C) Oma
D) ®apanes

Bribepure npaBuibHyto Gpopmy 3anucu 3akoHa Oma?
A) U=I/R
B) R=U/I
C) I=U/R
D). I=R/U

OIIK-3.3.1

Uemy paBHa akTHBHas MPOBOAUMOCTh (G eciiv BemunHa R paBHa
50 Om?

A) 50 Om

B) 2500 Om

C) 0,02 Cm

D) 0,004Cwm

OIIK-3.3.1

KaxkoB yrona cnsura a3 Mex1y HarpspKeHHEM U TOKOM UCTOYHHKA B
RLC-uenu npu pezonance?

A) 0 rpagycos

B) -90 rpanycos

C) +90 rpagycos

D) 3aBHCHT OT cX€MBbl COeAMHEHUSI 3JIEMEHTOB

OIIK-3.3.1

Uemy paBHO CONPOTUBIICHNE PE3UCTUBHON LIETIH, €CIIU K HEH IIPUIIOKEHO
HanpspkeHne U=100 B u npu 3Tom cuita Toka [=50 MA?

A) 1 xOm

B) 2 kOm

C) 3 xOm

D) 4 xOm

OIlIK-4.3.1

UTo sIBNISETCSI COBOKYITHOCTHIO YCTPOMCTB M O0BEKTOB, 00pa3yIOIMX
MyTh JUIS 9JIEKTPUUECKOTO TOKA, SIIEKTPOMArHUTHBIE TIPOIIECCHI B
KOTOPBIX MOTYT OBITH OIHCAHKI C TOMOIIBLIO TOHATHI 00
ANEKTPOABIKYIIEH CUIIE, DIIEKTPUIECKOM TOKE M SJIEKTPHUUECKOM
HanpspKeHun?

A) Uctounnk 3/1C

B) BetBb anexTpuueckoil uenu

C) V3en anexTpuueckoil nenu

D) DaekTpuyeckas uenb

OIlIK-4.3.1

Yo Ha3bIBaeTCs 3aMKHYTHIM ITyTEM 110 BETBSIM?
A) JlepeBo

B) Konryp

C) V3en anexkTpudecKkoi menu

D) I'pad snexTprueckoi renu

OIIK-4.3.1

10

UTo Ha3BIBAaCTCSI MECTOM COEJICHEHHUS TPEX U 00Jiee BEeTBEH?
A) IlepeBo

B) Kontyp

C) ¥Y3eu 3j1eKTPUYECKON Henu

D) I'pad snexrpudeckoit nenu

OIIK-4.3.1

11

Uro Ha3wiBaeTcs HEe 00pa3yroONIMM KOHTYpa IyTEM IO BETBSIM C
MPOXOKJICHUEM BCEX Y3JIOB?

A) IlepeBo

B) Kontyp

C) Ucrounuk 2/1C

D) I'pad snexrpudeckoit nenu

OIIK-4.3.1




12 Yro Ha3pIBaeTCA MOJIEINBIO IeTH 0e3 HH()OpMAIH O TOTPEOUTEIIX OIlIK-4.3.1
SHEpPIuu Ha BETBAX?
A) JlepeBo
B) Kontyp
C) V3en anexkTpudeckoit nenu
D) I'pa¢ ss1ekTpHYecKOi Lenu
13 Kakoe mnpeoOpasoBanue odHepruii Bo3MOXHO B  peaktuBHoM | OIIK-3.3.1
conpotuBieHne? Bribepere HecKkonbKo BapuaHTOB. OTBET 0OOCHYHTE.
A) O6paTumoe npeodpazoBaHme ITEKTPHUYECKOI JHEPTUM B
IHEPrui0 MArHUTHOIO MOJISA
B) O6paTumoe npeodpazoBaHue YIEKTPUYECKON IJHEPT UM B
IHEPTHUI0 YJTEKTPHYECKOT0 MOJIsi
C) Heobpatumoe mpeoOpa3oBaHKe SHEPTHH JIEKTPOMATrHUTHOTO MOJIS B
AJIEKTPUUYECKYIO SHEPTUIO
D) HeoGparumoe npeoOpa3oBaHue IEKTPUIECKON SHEPTHU B TETIIIOBYIO
SHEPIHUI0
E) HeoGparumoe npeoOpa3oBaHme IEKTPHUECKON YHEPTUN B SHEPTHUIO
3JIEKTPOMArHUTHOT'O MOJIS
14 Kaxkoe npeobpazoBanue sHEPTUi BO3MOKHO B aKTHBHOM OIIK-3.3.1
comnpotuBiieHre? Bribepere Heckonbko BapuaHTOB. OTBET 00OCHYMTE.
A) O6parumoe npeodpa3oBaHKUE IEKTPUUECKONW SHEPTUH B SHEPTHIO
AJIEKTPUYECKOTO MO
B) HeoOpaTumoe npeodpa3oBanue 3JIeKTPHYECKON JHEPIUu B
TeIIOBYI0 JHEPIHI0
C) HeoOpaTumoe npeodpa3oBaHue 3JIeKTPUIECKON JHEPTUM B
XMMHYECKYI0 JHEPrUI0
D) O6patumoe npeoOpazoBaHKe MIEKTPHYECKON YHEPTUHU B TEIUIOBYIO
SHEPIHUI0
15 Uemy paBHO KOJMYECTBO YpaBHEHHH 10 3akoHy HampsbkeHui Kupxroda | OITK-3.3.1
IUIs pa3BeTBICHHOW cxembl? Bribepere Heckosibko BapuanToB. OTBET
obocHyi#Te.
A) KosinyecTBYy BeTBeH cXeMbl MUHYC YHCJI0 YPABHEHHU I 110 3aKOHY
TOoKOB Kupxroga
B) KonnuecTBy BeTBe cXeMbI C BBIYETOM YHCIIA Y3JI0B
C) KonuvecTBy riaBHBIX KOHTYPOB CXEMbl MUHYC YHCIIO YPABHEHHH 11O
3akoHy TokoB Kupxroga
D) Kosim4ecTBY I1aBHBIX KOHTYPOB
16 YeMy paBHO KOJMYECTBO ypaBHEHHI 1O 3aKOHY TOKOB Kupxroda s OIIK-3.3.1
pa3BeTBICHHOUN cxeMbl? BbiOepere HecKoJIbKo BapuaHToB. OTBET
o0ocHyHTE.
A) KosinuecTBY IIaBHBIX CeYeHH I
B) KonnuecTBy y3I710B IUIIOC KOJTMYECTBO TIaBHBIX KOHTYPOB
C) KonuvecTBy BETBE CXEMBI C BBIYETOM YHCIIA Y3JI0B
D) KonnyecTBy KOHTYpOB CXEMbI MUHYC YHCJIO YPAaBHEHUH 110 3aKOHY
HanpsbkeHnid Kupxroda
E) Kosim4ecTBy BeTBeli cXeMbl MUHYC YHMCJI0 YPABHEHMII 110 3aKOHY
HanpskeHuil Kupxroga
17 YeMy paBHO KOJIMYECTBO ypaBHEHHI 1o 3akoHaM Kupxroda ams OIIK-3.3.1

pa3BeTBICHHON cxeMbl? BbiOepere HecKoJIbKo BapuaHToB. OTBET
obOocHy¥Te.

A) KoumuecTBY BeTBeH cXeMbl

B) KosnyecTBy I7IaBHBIX CEUEHUN




C) KonunyecTBy KOHTYpPOB CXEMbI MUHYC
D) KoamnuecTBY ypaBHeHUii o 3akoHy Hanpsikenuii Kupxroga
IUIIOC KOJIMYEeCTBO YPABHEHUI M0 3aK0HY TOKOB Kupxroga

18

Ha enrHCTBEHHOM BETBU B HEPA3BETBIECHHOM AJIEKTPUUECKON LENH
PacIoI0KEHBl NICABHBIM HCTOYHUK ITIOCTOSHHOTO TOKA ¢ TOKOM J, Ba
pe3ucTopa cConpoTUBIEHUEM R, KITFOY, HI€aIbHBIN UHIYKTUBHBIN
AJIEMEHT UHAYKTUBHOCTBIO L. JlommycTm, B pe3ysibTaTe KOMMYTalluU
KJTF0Ya TIOCJIeIHUI OKa3ascs 3aMKHYThIM. BeiOepere BepHOe
YTBEPKICHHUE ISl TApaMETPOB UI€aIbHOTO NHIAYKTHBHOIO JIEMEHTA
IocJIe 3aBepIleHUs IEPEX0THOrO Ipoliecca B Lenu. Boibepere
HECKOJIbKO BapraHTOB. OTBET 00OCHYHITE.

A) Tok Ha HHAYKTUBHOM 3JieMeHTe 0 amnep

B) HanpsizkeHne Ha HHAYKTUBHOM 3j1eMeHTe () BOJIBT

C)Toxk Ha MHAYKTUBHOM JJeMeHTe J amnep

D)Hanpskenue Ha HHAYKTUBHOM 3yieMeHTe 2*J*R BonbT

E) ConpotuBneHue Ha UHAYKTUBHOM 3ieMeHTe 2*3,14*] Om

F) ConporuBjieHHe HA HHAYKTHBHOM JjeMenTe 0 Om

OIIK-3.3.1

19

VYcnoBus paccMaTpuBaeMoro 3KCIepuMenTa cieayomue. Potop
CHUHXPOHHOMH 3JIEKTPUYECKOM MaIIMHBI IPUBOAUTCS BO BPALIEHUE C
OTJIMYHON OT CHHXPOHHOM cKOpocThio. K 00MOTKEe BO30YXaAeHHS pOTOpa
MPY 3TOM MOAKIIOYEH UCTOYHUK nocTostHHOTO DJIC. Toku n
HanpspKeHUs Ga3bl a CTaTOpa U3MEPSIIOTCS COOTBETCTBEHHO
amIepMeTpoM u BobTMeTpoM. Ilpu cuHxponusannu rpaduxos
U3MEPEHUM 110JIy4aeTCs, YTO IIPU MAaKCUMYME U3MEPEHHOI0 TOKa
Ha0JII0AaeTCsl MUHUMYM U3MEPEHHOTO HANpsKEHUs, a IPU MUHUMYyMe
M3MEPEHHOTI0 TOKA — MAaKCUMYM M3MEPEHHOr 0 HanpskeHus. Kakue
COIIPOTUBJICHHUA CI/IHXpOHHOI\/’I BHCKTpH‘{eCKOﬁ MallluHbI MOXXHO
paccuMTaTh NpU UCIOIB30BaHUN YKa3aHHBIX BeJIMYMH. BriGepete
HECKOJIbKO BapraHTOB. OTBET 00OCHYIITE.

A) CMHXpOHHOe MHAYKTHBHOE CONPOTHBJICHUE NPSIMOM
M0CJIeJ0BATEIbHOCTH MO NMPOA0JIbHOI 0cH

B) CuHxpoHHOEe HHAYKTHBHOE CONPOTHBJICHUE NPAMOM
MOCJIeJ0BATEIbHOCTH 110 NONePeYHOoi ocH

C) IlepexoqHOE€ HHOYKTUBHOE CONPOTHUBIICHUE TIPAMOM
MIOCJIEI0BATEIBLHOCTH IO MIPOJOIBHON OCH

D) [lepexoqHOe MHAYKTUBHOE CONPOTUBIICHUE MPSMON
[10CJIEZI0BATEIBLHOCTHU IO MONEPEYHON OCH

OIIK-4.3.1

20

PasBeTBieHHas >neKTpUYecKast Lenb MPeICTaBIseT U3 ce0s TpH
napasuiesbHble BeTBU. Ha nepBoii pacnooxeHsl Mocie10BaTeNbHO
COEIMHEHHBIE UI€aIbHbIN NCTOYHUK nIocTostHHOTO D/[C 1 pesucrop. Ha
BTOPOH - NOCIIEI0BATEIbHO COEAMHEHHBIE 2 UJCAbHBIX HCTOYHHUKA
noctostHHoro JJ1C u 2 pe3ucropa . Ha Tperbeii — oJiuH pe3ucTop.
VYkaxxute BepHOE KOIMYEeCTBO ypaBHeHul 1o neppomy (3TK) wim
BropoMy (3HK) 3akonam Kupxroga, koropple HEOOXOJMMO COCTaBUTH
ISl pacdyeTa TOKOB B TJaHHOH cxeme. BriOepeTe HeCKOIbKO BapUaHTOB.
OtBer o0ocHyiiTe.

A) 1 ypaBaenue no 3TK

B) 2 ypasnenus o 3TK

C) 3 ypaBuenus no 3HK

D) 2 ypaBHenus no 3HK

E) 3 ypaBuenus no 3TK

OIIK-4.3.1

21

PaszpeTBneHHas QJICKTPUYCCKAA LICIb NPCACTABIIACT U3 ceOs YCTBIPC

OIIK-4.3.1




napajuieJpHble BeTBU. Ha mepBoil pacnosiokeHsl oCIe10BaTENbHO
COEIMHEHHBIE UICaTIbHBIA NCTOYHUK NTocTosiHHOTO DJIC 1 pesuctop. Ha
BTOPOH - TIOCJIETIOBATEILHO COSIUHEHHBIE 2 UCATbHBIX UCTOUYHUKA
nocrosiHHoro 2J1C u 2 pezucropa . Ha tpetbeit — ogun pezucrop. Ha
YEeTBEPTOM — HeanbHbI UCTOUHUK NocTosiHHOTO DJ[C. VKaxuTe
BEPHOE INIaBHBIX KOHTYPOB WJIU TJIaBHBIX CEUEHUH, KOTOPHIE
HEOO0XOIMMO COCTaBUTH IS pacyeTa TOKOB B TJaHHOHW cxeme. Bribepere
HECKOJIbKO BapHaHTOB. OTBET 00OCHYIITE.

A) 1 ri1aBHoe ceueHHe

B) 2 rnaBHbBIX ceueHUst

C) 3 rnaBHBIX KOHTYpa

D) 4 rnaBHBIX KOHTYypa

E) 3 rnaBHBIX ceueHUs

22

Uemy paBHO peaKTUBHOE CONPOTUBIICHUE NHIYKTUBHIO 3JIEMEHTA B
e 2apMOHUYecKo20 Toka. BeibepeTe HeckonbKko BapuanToB. OTBET
o0ocHyHTeE.

A) IlpousBeieHNI0 HUKIMYECKON YACTOTHI TOKA HA HHAYKTHUBHOCTh
B) YacTHOMY IMKJIMYECKOW YAaCTOTHI TOKA OT UHIYKTUBHOCTH

C) BernunHe 00paTHO peaKTHUBHOM NPOBOAUMOCTH JJ1EMEHTA

D) Bennuune 00paTHOM aKTUBHOMY COIPOTUBIICHHUIO dJIEMEHTA

E) YacTtHOMY enuHuUIIe OT MPOU3BEACHUS ITUKINYECKON YaCTOThI TOKA HA
WHJIYKTUBHOCTb

OIIK-4.3.1

23

YeMy paBHO pEaKTHBHOE CONPOTHUBIIEHUE EMKOCTHOTI'O 2JIEMEHTA B LIEIN
2apMoHuyeckoeo Toka. Beidepere HECKOIbKO BaprHaHToB. OTBET
obocHyi#Te.

A) IIpou3BeneHHIO UKINYECKON YaCTOTHI TOKa HA €MKOCTh

B) YacTHOMY IIMKIMYECKOM 4aCTOTHI TOKA OT EMKOCTHU

C) BetnunHe 00paTHOI peaKTUBHOI NPOBOAUMOCTH 3J1eMEHTA

D) Bennuune 00paTHOM aKTUBHOMY COIIPOTUBIIEHUIO 3JIEMEHTA

E) YacTHOMY eAuHUIIE OT NPOU3BEICHUS HUKINYECKON YaCTOThI
TOKA HA eMKOCTh

OIIK-4.3.1
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Uemy paBHA peakTHBHAsi IPOBOJIUMOCTh EMKOCTHOI'O 3JIEMEHTA B LIEMHU
2apmoHuyeckozo Toka. Beibepere Heckoapko BapuanToB. OTBET
o0ocHyHTE.

A) IlpousBeieHNI0 HUKJINYECKOI YACTOTHI TOKA HA eMKOCTh

B) YacTHOMY IMKJIMYECKON YaCTOTHI TOKA OT EMKOCTH

C) BetnunHe 00paTHOI peaKTHBHOMY CONPOTHBJICHHIO 3JIEMEHTAH
D) Bennunne 06paTHOI aKTHBHOM MIPOBOIUMOCTH 3JI€MEHTA

E) YacTHOMY enMHUIIE OT MPOU3BEACHUS ITUKINIECKON YacTOThI TOKA Ha
€MKOCTh

OIIK-4.3.1
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Y cTaHOBUTE COOTBETCTBUE MEXKAY XapAKTEPUCTUKON U MPUMEPHBIM
3HAYEHHEM XapaKTEPUCTUKH JIJIsl KATYIIKA UHIYKTUBHOCTH,
MOJKIJIFOYEHHOM K UCTOUHUKY rapmMoHunyeckoro DJ[C 40 BoubT 50 repir.
B 5KBHUBaJICHTHOU IPUHIUIINATIBHOM CXEME 3Ta KaTyllIKa
WHIYKTUBHOCTH 3aMEHsIeTCs Ha mocieaoBaTenabubie pe3uctop 100 Om u
WHIYKTUBHBIN 31eMeHT 159 mI'H.

A) AKTHBHOE COTIPOTHUBJICHHE.

B) PeakTuBHOE COIpOTUBIEHHUE

C) ITonHOE CONMPOTHUBIICHHE

1) 50 Om

2) 100 Om

3) 100+j*50 Om

OIIK-3.3.1




OtseThl: 1B; 2A; 3C

26

VY cTaHOBUTE COOTBETCTBUE MEKIY XapaKTEPUCTUKON U IPUMEPHBIM
3HAYEHUEM XapaKTEPUCTUKU ISl KOHAECHCATOPA, OJKIFOUYEHHOT0 K
nuctouHuky rapmonndeckoro J[C 40 BoasT 25 repu. B sxBuBasieHTHOM
HNPUHIUIHAIBHON CXeMe ITOT KOHJIEHCATOp 3aMEHSAETCs Ha
napauiensHele pesuctop 500 OM u emxocTHOM 35eMeHT 31,84 M.
A) AKTHBHAs TTPOBOJIUMOCTb.

B) PeakTuBHast npoBOANMMOCTD

C) [NomHast pOBOAMMOCTD

1) 0,002 Cm

2) 0,005 Cm

3) 0,002+j*0,005 Cm

Ortsetnl: 1A; 2B; 3C

OIIK-3.3.1
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Y cTaHOBUTE COOTBETCTBUE MEKIY XapaKTEPUCTUKON U IPUMEPHBIM
3HaYEHUEM XapaKTEPUCTUKHU I KOHIEHCATOPa, MOIKIIOUYEHHOTO K
ructouHuky rapmonudeckoro J/1C 20 BosbT 25 repi. B sxBuBaneHTHOM
MPUHLMITAAIBHONU CXEME 3TOT KOHAECHCATOp 3aMEHSETCs Ha
napajuienbHele pesuctop 250 OM u emkocTHOM 35eMeHT 31,84 M.
A) AKTHBHOE COTIPOTHUBJICHHE.

B) PeaktuBHOE CONpOTUBIEHHUE

C) [TonHOE CONMPOTHUBIICHNE

1) 97,6+j*122 Om

2) 97,6 Om

3) 122 Om

Otsetrl: 1C; 2A; 3B

OIIK-3.3.1

28

Y CTaHOBHUTE COOTBETCTBUE MEKIY XapaKTEPUCTHKON U TPUMEPHBIM
3HaYEHUEM XapaKTEPUCTUKHU IJI KaTyIIKH UHTyKTUBHOCTH,
MOJIKJIFOUEHHOU K UCcTOUHUKY rapmonuueckoro 3/C 80 BoabT 50 repu.
B sxBUBaIEeHTHOW NPUHIMIIHAIBHON CXEME 3Ta KaTyIlKa
WHIYKTUBHOCTHU 3aMEHSETCs Ha nocienoBarenabHbie pesuctop 100 Om u
WHIYKTUBHBIN 351eMeHT 159 MIH.

A) AxTuBHas IPOBOAUMOCTD.

B) PeakTuBHast mpoBOAMMOCTD

C) Ilonnas npoBOAUMOCTb

1) 0,004 Cm

2) 0,008 Cm

3) 0,008+j*0,004 Cm

Ortsetsl: 1B; 2A; 3C

OIIK-3.3.1
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Y cTaHOBUTE COOTBETCTBUE MEXKAY XapAKTEPUCTUKON U MPUMEPHBIM
3HAUYEHHEM XapaKTePUCTUKH JJ1s ociieoBaTeabHoro RLC-koHTYypa,
MOJKIIFOYEHHOT0 K UCTOYHUKY rapmonudeckoro J1C 20 BoasT 50 repi.
B skBuBasienTHOU npuHIMNUanbHOM cxeMe RLC-koHTYyp npeacTaBiseT
coboii pesuctop 250 OM, HHIYKTUBHBIN 51eMeHT 159 MI'H 1 eMmKoCTHO#
aneMeHT 31,84 MkD.

A) AKTHBHOE COTIPOTHUBJICHHE.

B) PeaktuBHOE COIpOTUBIEHHUE

C) BomHOBOE CONPOTHRIICHUE MPU PACCUYUTAHHOM PE30HAHCHON 4acTOTe
1) 35,4 Om

2) 25 Om

3) 250 Om

OtseTtrl: 1C; 2B; 3A

OIIK-3.3.1
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Y CTaHOBUTE COOTBETCTBUE MEXKAY XapPAKTEPUCTUKON U IIPUMEPHBIM

OIIK-3.3.1




3HaYEHUEM XapaKTepUCTUKHU i nocienosareabHoro RLC-koHTypa,
MOJKJIIOUEHHOT0 K HCTOUYHUKY rapmoHunueckoro 3/1C 40 BoasT 50 repu.
B skBuBanienTHOU puHIMNIHANbHOM cxeMe RLC-koHTyp npeacTaBiseT
coboit pezuctop 250 OM, MHAYKTUBHBIH 351eMeHT 318 MI'H U eMKOCTHOM
aseMeHT 53 MKD.

A) PeakTBHOE HHAYKTUBHOE COIIPOTHUBIICHHE.

B) PeaktuBHOE conpoTHBIICHHE

C) IlonHoe conpoTHBIIEHNE

1) 100 Om

2) 40 Om

3) 250+ j*40 Om

Ortsertsl: 1A; 2B; 3C

31 Y cTaHOBHUTE COOTBETCTBUE MEXKITY CABUTOM IO (Da3e HAMpSKEHUS OT OIlIK-4.3.1
TOKa ¥ MOJOXEHHEM IpaUKOB BXOAHBIX TOKA U HAMPSKEHHS SJIEMEHTOB
HEpa3BETBJICHHOM 1€ rapMOHNYECKOI'0 HCTOYHUKA.

A) 180 rpanycos

B) — 45 rpanycos

C) 45 rpanycos

D) 0 rpaxycos

1) I'paduku B mpotuBodase.

2) I'paduxy n3MEHSIOTCS CHH(A3HO

3) 'paduk HanpsKEHUS OTepekKaeT TOK
4) I'paduk TOKa onepekaeT HaNpsHKEHUE
Ortsertnl: 1A; 2D; 3C; 4B

32 YCcTaHOBUTE COOTBETCTBUE MEXIY PEAKTUBHBIM COMIPOTUBIIEHUEM U OIlIK-4.3.1
MOJIOKEHUEM TPapHUKOB BXOJHBIX TOKA U HANPSHKEHUS 3JIEMEHTOB
HEpa3BETBJICHHOM 1€ rapMOHNYECKOI'0 HCTOYHUKA.

A)—-50 Om

B) 50 Om

C)0OmMm

1) I'paduxn n3meHst0TCS cCH(pa3HO

2) I'pacduk HampsKEHHSI ONIEPEKAET TOK
3) I'paduk ToKa orepekaeT HAPSHKSHUE
Orsernl: 1C; 2B; 3A

33 YcTaHOBUTE COOTBETCTBUE MEXKAY BUAOM MEPEXOIHOTO Mpoliecca B OIIK-4.3.1
LIENU C UCTOYHUKOM NocTostHHOTO D/]C 1 TUIIOM 3aBUCUMOCTH
paccMaTpuBaeMoOro napameTpa OT BpeMEeHH Mpoliecca:
1) nepexoHBbIi Mpoliecc NEPBOTro NOPsKa B Pa3BETBICHHOM LIENH
2) mepexoIHbIN MPOoIIecC MEPBOTO MOPsIKa B HEPA3BETBICHHOM TSN
3) xonebaTeNbHBINA NePEXOAHBIH MPOIIecC BTOPOTO MOPsIIKA B
Pa3BETBJICHHOM LEMH
4) aneproAMUECKU IEPEXOIHBIN MTPoLIecC BTOPOro MOpsiiKa B
Pa3BETBJICHHOM LIETH
A) DkcnioHeHIMaNbHas GyHKIKS 0€3 CMEIIEeHUH;
B) CaBuHyTast BBepX WJIM BHU3 SKCIIOHCHIIHAIbHAS (PYHKIIUS
C) CmeméHHas BBEpX WM BHU3 CyMMa JIBYX SKCIIOHEHIIMATBEHBIX
byHKIII
D) Cmeniénnoe BBEpX WM BHU3 MPOU3BEACHUE CHHYCOUTAIBHOMN U
AKCIIOHEHIMATIbHON (PyHKIMH
Ortsernl: 1A; 2B; 3C; 4D

34 YcTaHoOBUTE COOTBETCTBUE MEXKAY BHJIOM Tpadyika 1 Ha3BaHUEM OIIK-4.3.1

XapaKTEPUCTHUKU JIJIsl pe30HaHca nocienoBaTesnbHoro RLC-koHTYypa,




MOJIKITFOYEHHOT0 K UCTOUHUKY rapmMoHmdeckoro J/1C, rpaduku
paccMaTpuBarOTCA IPU U3MEHEHHUE YaCTOTBHI.

A) I'padux arctg x

B) I'paduk nmeromuit Hauano u 3aBepuieHue mo Y Ha 0, Mexay
HA4yaJiOM U 3aBEPLICHUEM OJUH SKCTPEMYM

C) llpamas nuHus napauenbHas X.

1) BxonHoii Tok

2) BxoaHoe HampsbKeHHe

3) CaBur 1o ¢aze HaNpsHKEHHUS] OTHOCUTEIBHO TOKA

Orsernl: 1B; 2C; 3A

35

VYcTaHOBUTE COOTBETCTBUE MEKY JIEMEHTOM 3JIEKTPUUECKOH LIeTH U
TUIIOM TaKHX 3JIEMEHTOB B KJ1accu(uKaiiu

A) JIunenHblil peakTUBHBIN

B) Henunelinblii akTUBHBIHN

C) JIunenHbIi aKTUBHBIN

1) EMKOCTHOW 371€MEHT

2) Pe3ucTuBHBIN 251IEMEHT

3) uon

Orser:1A,2C,3B

OIlIK-4.3.1
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YcTaHOBUTE COOTBETCTBUE MEXKAY MOPSIKOM BO3MOKHOTO IIEPEXOTHOTO
rpolrecca 1 HaXOSIIUMKCS B HEPA3BETBICHHOW LIENTHA PEAKTUBHBIMU
3JeMEHTaMu

A) TlepexoaHbIi MPOIECC TPETHETO MOPSIKA

B) IlepexonHblii mpolecc NEPBOro Nopsaka

C) IlepexoaHbIil mpoIecc BTOPOTO MOPSAKA

1) EMKOCTHOM 371€MEHT

2) JIBa MHIYKTUBHBIX DJIEMEHTA C YIYETOM B3aUMHON UHAYKIIUU

3) EMKOCTHO# 311eMEHT ¥ UHIYKTHUBHBINA AJIEMEHT

OtBeT:1B,2A,3C

OIIK-4.3.1
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YcraHoBuUTE MOCIE0BATEIBHOCTD AEMCTBUI IIPU PacUYETE MEPEXOTHOTO
Ipolecca BTOPOTo MOPSIKa KIACCUYECKUM METOAOM.

A) CocTaBuTh CUCTEMY ypaBHEHHH 1o 3akoHam Kupxroda ans nenu Bo
BpEMSI IEPEXOTHOTO Tpoliecca.

B) CocTaBuTh onpenenauTens A peleHUs XapaKTEPUCTUIECKOTO
ypaBHEHHUS ISl ICKOMOTO MapaMeTpa PeakTUBHOTO JIEMEHTA.

C) Onpenenuts XapakTep MepexXoqHOTO MpoIecca: KoledaTenbHbIA WK
arepuoauYECKU.

D) OmnpenenuTh mapaMeTpbl H3MEHEHUs rpaduka HCKOMOT0 Iapamerpa:
MOCTOSIHHBIE BPEMEHH SKCIIOHEHIMAIbHBIX CJIaraeMbIX WM 4aCcTOTY
3aTyXaloMKX KoJIeOaHHi.

E) OnpenenuTh NOCTOSIHHBIE HHTETPUPOBAHUS HCKOMOTO ITapamMeTpa
OtBer: ABCDE

OIIK-3.3.1
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YcTaHOBUTE MOCTE0BATEIBHOCTh AEHCTBUI NIPU aHAIN3E
K0JIe0aTEIbHOTO MEPEXOTHOTO IPoIIecca BTOPOTO MOPsIKa
KJIACCHYECKUM METOJIOM.

A) CocTaBuTh CUCTEMY ypaBHEHHH 1o 3akoHam Kupxroda ans nenu Bo
BpeMsI IIEPEXOIHOTO Ipoliecca.

B) Pacuer He3aBHUCHMBIX HaualbHBIX YCIOBHH 10 Ha4alla MEPEX0JHOTO
mporecca

C) Pacuer HanpsikeHUs! HA EMKOCTH U TOKA HA UHAYKTUBHOCTH B
IIEPBBIII MOMEHT MOCJIE Ha4yaJla IEPEXOHOro Impouecca.

D) Onpenenuth NOCTOSIHHBIE UHTETPUPOBAHMS ICKOMOTO TapaMeTpa.

OIIK-3.3.1




OtBer: ABCD

39 YcTaHoBUTE NIOCIEA0BATENBHOCTD AEUCTBUN TP pacuere OIIK-3.3.1
Pa3BETBIECHHON LIEMU METOAOM MOCIEA0BATEIbHBIX MPUOTNKECHHIH.
A) [IpoBecTu 3aMeHy UCTOYHHKA TOKA HA UCTOYHHUK HAIPSHKEHUS, €CIIH B
CXeMe€ eCTh HCTOYHUK TOKa
B) Ilepenncate B 0J1HY JIMHUIO C IPOMEKYTKAMU BCE Y3JIbl, Jajee
MEPEHECTH AJIEMEHTHI HAa BCIIOMOTaTeIbHYI0 CXEMY U3 pacuera, uTo
3JIEMEHT HaXOAUTCS MEXAY KOHKPETHBIMU y3JaMu
C) BbiOpaTh 04eBUAHO /1Ba MapaljiesIbHbIX WIH JBa MOCIIEI0BaTENbHbBIX
MACCUBHBIX 311eMeHTa. COCTaBUTH CJIEAYIONIYIO BCIIOMOTaTeIbHY IO
CXeMy, B KOTOPOU 3TH 3JIEMEHTHI 00bEIMHEHBI B OJIUH
D) PaccuuTaTh 00111€e COMpOTUBIICHUE
Otser: ABCD

40 YcTaHOBUTE NOCIEA0BATENBHOCTD AEUCTBUI TP aHAIN3E OIIK-3.3.1
Pa3BETBIECHHOMN LIENMU METOAOM MOCIEA0BATEIbHBIX MPUOIUKEHUM
A) [IponymepoBaTh TOKU, HAMIPSKEHUS, UCTOUHUK U Y3JIbl, Y3JIbI JIyUIlle
OykBamu. Be3ze B npenenax oHOM BETBU TOK HE U3MEHSETCS.
Tpebyercsi, 4TOOBI B Tipe/iesiax OJHOW BETBU BCE UHACKCHI COBIAIAIN
B) [IpoBecTu 3aMeHy UCTOYHHKA TOKA HA UCTOUYHUK HAIPSHKEHUS, €CIIH B
CXEeME €CTh HICTOYHHUK TOKa
C) Onpenenuth TOK LETH IS TOCTISTHEH BCIIOMOTAaTeIbHON CXEMBI 110
3akony Oma
D) IlepeiiTu x peapIayIei BCoMoraTeibHOM cxeme. BeiOpath panee
HE PaCCMOTPEHHBIN YUaCTOK MEK/y IBYMsl Y3JIaMU, €CJIH Ha 3TOU cXxeme
TAKOT'0 HET MEPENTH ele Ha OJHY cxeMy Hazaa. Ha BcmomorarenbHOM
CXeMme, CIeayIonIel Mo MOPSAKY 32 YKa3aHHOU, ONPEIETUTh HANPsHKEHUE
JAHHOTO y4yacTKa 1o 3akoHy Oma
E) Paccuutath ob1iee conpoTuBieHUE
Otset: BAECD

41 YcTaHoBUTE NIOCIEA0BATENBHOCTD AEUCTBUN TP pacuere OIIK-3.3.1
Pa3BETBIECHHOMN LIEMU C MIOMOIIBIO CUCTEMbI YPAaBHEHUH 110 3aKOHAM
Kuxroda
A) O600111eHHYI0 BETBb M TAKXKE PEAIbHBI HCTOYHHUK TOKA
3aMEHSEM YKBUBAJICHTHOM BETBBIO, COAEPIKALLEH PEAIbHBIA HCTOYHUK
S/1C
B) OnpenensieM KOIM4eCcTBO y3JI0B B CXEME,
C) 3anuceiBaem ypaBaeHus 1o 3TK mys BeiOpanubix y31m0B u o 3HK
JUTsI TJIAaBHBIX KOHTYPOB, YYUTHIBasi IPaBUIIO 3HAKOB.
D) Pemaem mosry4eHHYIO CUCTEMY YPAaBHEHHI OTHOCUTEIIHBHO TOKOB
BETBEU
E) OnpenensieM riiaBHbIe KOHTYPBI
Otser; ABECD

42 YcraHoBUTE TTOCIIEIOBATEILHOCTD ACHCTBUIN TIPH pacueTe OIIK-3.3.1

Pa3BETBICHHON LIENM METOJOM TOKOB BETBEH.

A) OmpenenseM KOJIMYECTBO BETBEH B CX€Me, a TAK)Ke KOJTUIESCTBO
BETBEH, COJEPIKAIIMX UACATbHbIE HCTOYHUKHU TOKA.

B) 3anumewm ypaBaenue nmo 3TK st Bcex y3710B KpoMe OJTHOTO,
3anumeM ypaBHeHue 1o 3HK 11st rimaBHbIX KOHTYpOB, IO HUM
BBIYHUCIISIEM KOJIMYECTBO YPABHEHUH,

onuceiBaroux cxemy, no 3TK u 3HK cooTBeTcTBEHHO.

C) 3agaem npou3BOJILHO HAMPABJICHHS TOKOB B BETBSAX CXEMBI U
HamnpaBlieHUs1 00X0J1a KOHTYPOB.




D) 3anucsiBaem ypaBaenus no 3TK s BeiOpanHbix y3m0B u o 3HK
JUIsl KOHTYPOB, YUUTBIBAs MPABUJIO 3HAKOB.

E) Pemraem noiyuyeHHyI0 cucTeMy YpaBHEHU OTHOCUTEIBHO TOKOB
BETBEU

Otser: ABCDE

43

YcTaHoBUTE MOCIEA0BATEIBHOCTD AEMCTBUI IIPU pacyeTe
Pa3BETBIIEHHOM 1IETIM METOI0M KOHTYPHBIX TOKOB.

A) TIpon3BOIBbHO BEIOMPAIOTCS HATPABJICHUS TOKOB B BETBSX IICTIH.

B) BriOuparorcst He3aBUCHMBIE KOHTYPBI (B KaXK/IbIi U3 KOTOPBIX BXOJIUT
XOTs1 Obl OJTHA BETBb, HE BOILEAIIAS B IpyrUe KOHTYPHI), B HUX
MIPOM3BOJILHO 3a/1al0T HAIIPABJIEHUE YCIOBHBIX TOKOB, HA3bIBAEMBIX
KOHTYPHBIMH.

C) lns kaxa0ro HE3aBUCHMOT0 KOHTYPa 3allMChIBAIOTCS YPaBHEHUS 110
3HK oTHOCUTENBHO KOHTYPHBIX TOKOB. ECiln 1Ba HE3aBUCUMBIX KOHTYpa
MUMEIOT OOLIYIO BETBb C UJ€aIbHBIM HCTOYHUKOM TOKa, YPaBHEHUE IO
3HK cnenyet 3anucsiBaTh U1l OIHOTO 00BEIMHEHHOTO KOHTYpa
(MCKJIIOUMB BETBb C ’TUM UCTOUYHHUKOM), B KOTOPOM JIEUCTBYIOT /1Ba
KOHTYPHBIX TOKA.

D) IlonyuyeHHyto cucTeMy ypaBHEHHUN PEIIalOT OTHOCUTEIBHO
KOHTYPHBIX TOKOB.

E) Onpenensitor TOKM B KaXX10i BETBH KaK alredpandyeckyro CyMMy
KOHTYPHBIX TOKOB, TPOXOASIINX Yepe3 Hee.

OtBet: ABCDE

OIIK-4.3.1
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YcTaHoBUTE MOCIEN0BATEIBHOCTD AEUCTBUI IIPU pacyeTe
Pa3BETBJIEHHOM L[EMH METOJOM Y3JI0BBIX HAMPSIKEHUM.

A) OnuH 13 y3710B CXEMBbI BBIOMPAIOT B KAUECTBE OMIOPHOTO, €ro
MOTEHIIMAJ MPUHUMAIOT paBHBIM HYJIIO B 0003HauatoT nudpoit «0». Bee
OCTaJIbHBIE Y3JIbl CXEMbI HyMEpYIOT IU(ppaMu, HAUUHAS C €UHULIBL.
HanpspkeHns Mexay y3/1aMu CXeMbl U OTIOPHBIM y3J710M Ha3bIBAIOTCS
y3J10BBIMHU.

B) Cocrasinsitor cuctemy ypaBuenuii o 3TK ais Bcex y3noB, kpome
HYJIEBOTO.

C) B neBoii yacTu ypaBHEHU POU3BOIAT 3aMEHY TOKOB B BETBSIX
IIPOU3BEACHNEM COOCTBEHHBIX MJIM B3aUMHBIX POBOAUMOCTEH Y3JI0B Ha
Y3JIOBBIE HANPsKEHMSL. B ipaBoii yacTy ypaBHEHUH AJIs BETBEH,
BXOJISILUX B y3€ll, 3alUChIBAIOT AIreOpanyecKyto CyMMy TOKOB
MCTOYHHUKOB TOKa U MPeoOpa3oBaHHBIX UCTOUHUKOB DJ[C.

D) Pemarot nojgy4eHHyI0 CUCTEMY YPaBHEHUH OTHOCUTENBHO Y3JI0BBIX
HaIpsKEHUH.

OtBer: ABCD

OIIK-4.3.1
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YcTaHoBUTE MOCTEN0BATEIBHOCTh AEHCTBUI IPU pacyeTe
Pa3BETBJICHHOM LIEMN METOI0OM HAJIOXKEHUSI.

A) O603HAYAIOT AIEMEHTHI CXEMBI M IPOU3BOJIBLHO BHIOMPAIOT
HaIpaBJICHUsI TOKOB B BETBSIX.

B) ®opmupyotT Tak Ha3bIBa€Mbl€ YACTUYHBIE CXEMBI, B KOXKJI0U U3
KOTOPBIX MPUCYTCTBYET TOJIBKO OUH UCTOYHUK, & OCTAIbHBIE 3aMEHSIOT
WX BHYTPEHHUMH COTPOTUBJICHUSMU (UACATBHBIA HCTOYHUK TOKA —
OOpBIBOM B IIeTH, a uaeanbHblid ncTouyHUK J/]C — KOpoTKO3aMbIKaroIIen
MIEPEMBIYKOI).

C) PaccunThIBalOT YaCTUYHBIE TOKH B BETBAX KAXKJI0M M3 YACTUUHBIX
CXeM JTFOOBIM U3BECTHBIM crtocoOoM (1o 3akoHam Oma, Kupxroda,
METOJIOM NMPEoOPa30BaHMi, KOHTYPHBIX TOKOB WJIH Y3JIOBBIX

OIIK-4.3.1




HaNpPSDKEHUR ).

D) PaccunThIBatOT TOKH B BETBSIX UCXOIHOM CXEMBI KaK
anreOpandecKyto CyMMY COOTBETCTBYIOIINX TOKOB YACTUYHBIX CXEM.
Otset: ABCD

46

YcraHoBUTE MOCIEI0BATEIBHOCTD AEHCTBUI ITPU PaCUYETE MEPEXOTHOTO
rpoiiecca MepBoro MopsiaKa ONepaTopHbIM METOIOM.

A) CocTaBHTH OIIEPATOPHYIO CXEMY 3aMEIICHUS.

B) CoctaBuTth A cXeMbl 3aMEIIEHUsI CUCTEMY YPaBHEHUH MO 3aKOHAM
Kupxroda nns nenu Bo Bpemst IepexoaHOro mporecca.

C) BbIpa3utb UCKOMBII apamMeTp: TOK Ha MHAYKTUBHOCTH.

D) IIpoBecTu asist KICKOMOTO MapaMeTpa oOpaTHOE Mpeodpa3oBaHUE
Jlannacca.

Otet: ABCD

OIIK-4.3.1
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VYcraHoBuUTE MOCIEA0BATENBHOCTD AEMCTBUI IIPU PacUYETE MEPEXOTHOTO
rpoliecca nepBoro nopsiaKa

A) CocTaBuTbh CUCTEMY ypaBHEHHH 1Mo 3akoHam Kupxroda ans nenu Bo
BpeMsI IIEPEXOIHOTO Ipoliecca.

B) HaiiTi mocTosiHHY10 BpeMeHH 110 mpeoOpa3oBaHHON
BCIIOMOTATEIIBHOM CXEME.

C) Onpenennuth NCKOMBIN NTapaMeTp AJIs LENH 110CIIE 3aBEPLICHUS
MIEPEXOIHOTO IpoLecca.

D) OnpenenuTe NOCTOSIHHBIE HMHTETPUPOBAHUS HCKOMOT'O ITapaMeTpa
OtBer: ABCDE

OIIK-4.3.1
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YcTaHOBUTE MTOCIIEN0BATEIBHOCTD ACUCTBUI IIPU pacyeTe 3aJaHHOIO
HaNpPSDKEHUsS Pa3BETBICHHON €M METO0M 3KBHUBAJICHTHOTO
HMCTOYHHKA.

A) O603HAYMM DJIEMEHTBI CXEMBI U IPOU3BOJILHO BRIOEpEM
HaIpaBJICHUsI TOKOB B BETBSIX.

B) [IpoBenem 3aMeHy HCTOYHMKA TOKA HA UCTOUYHUK HAMPSKEHUS, €CIIU
B CX€ME €CTh UCTOUYHUK TOKa

C) UckirounM CONTPOTHBIICHUE paccMaTpuBaeMoro yuactka. O603Hauum
32)KUMBI, K KOTOPBIM OBLIO MOAKIIOYEHO 3TO

COTIPOTHUBJIEHNE OYKBaMH a U b, M pacCYUTAEM COMPOTUBIICHUE
HKBHBAJIEHTHOTO UCTOYHHUKA OTHOCUTEIBHO 32KMMOB a U b.

D) Paccuurtaem 3/IC ED 3KBHBaJICHTHOTO UCTOYHUKA. YHCIIEHHO OHA
paBHA HAIPSKEHUIO XOJIOCTOTO X0/1a IIENU OTHOCUTEIBHO 32KUMOB a U
b.

Otser: ABCD

OIIK-4.3.1
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B kakyto sHepruio npeoOpa3yercs SHEPTUsi HCTOYHHUKA B DJIEKTPHUUECKON
LeMnu € pE3UCTHUBHBIM 3JICMCHTOM
OTBeET: YJHepPrus UCTOYHMKA NMPeodpa3yeTcs TeMJIOBYI0 YHEPTHI0

OIIK-3.3.1
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Kakoii mapameTp CMHyCOMJaIbHOIO TOKAa HYKHO 3HaTh JAOIOJHUTENIBHO,
YTOOBI C TIOMOIIIBIO MTOKA3aTEIHHOM (POPMBI 3aITUCH KOMILTIEKCHOU
aMHJII/ITyI[bI TOKa 3aImcartb 3aKOH U3MCHCHUS TOKa?

OTBeT: 1JiM 3allMCH U3MEHEeHHs 3aKOHA TOKA He00X0AMMO 3HATh
HAYaAJIbHYI0 ¢a3zy.

OIIK-3.3.1

51

MrHOBEHHBIEC 3HAYCHUS TOKA M HANIPSDKCHHS B HATPY3Ke 3a1aHbl
CJIeyIOIUMH BeIpaxkeHuamu: i(t)=0,2sin(376,8t+80°)A,
u(t)=250sin(376,8t+170°)B, B. OnpeaenuTs THI HATPY3KH.
OTBeT: HHAYKTHBHAS HArpPy3Ka

OIIK-3.3.1
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B kakoii nenu MOXHO MOJIy4YUTh PE30HAHC HANPSKEHUH?
OTBeT: pe30oHaHC HANIPSIZKEHUH MOKHO IOJIYYHMTh B 1eMH C

OIIK-3.3.1




nmocjaea0BaTe/JIbHbIM COCITMHCHUEM KATYIIKH U €eMKOCTHOI'O

3J1eMEeHTa

53 Ykaxure GpopMyy it pacdéTa MOITHOCTH, BBIICTIEMON Ha OIIK-3.3.1
PE3UCTEHTHOM 3JIEMEHTE.
Otset: P=1* R

54 Yemy Oynet paBen oOmmmii Tok I, ecnmu R u L coeanuens! napaniensHo OIIK-3.3.1

IR=0,3 A, IL=0,4 A.
Otset: 06mmii Tok I Oyaer pasen 0,5 A.

55 Uemy OyaeT paBHO TOJIHOE COTIPOTUBIICHUE TIENU Z TIPH OIIK-4.3.1
IocliefoBaTeIbHOM coeauHenun 3yeMeHToB R,L,C, ecau R=8 Om, XL=
12 Om, Xc =6 Om?

OTBeT: MOJTHOE CONPOTHBJIEHHE leNH Z NMPH MOCJIeJ0BATETbHOM
coenuHeHun iemMeHToB R,L,C 6yaer pasHo 10 Om

56 Kaxoe HanpspkeHne OKakeT BOJIBTMETP Ha BXOJIE MOCIE10BATEIbHOM OIlIK-4.3.1
R,L,Cuemnn, eciim Ur=10 B, Ur=50 B, Uc=50 B?
Otset: BoJabTMETP NOKakeT 10 B

57 Kaxkoit Tok mokaxeT amMmnepMmeTp, BKIFOUEHHBIN B IOCIEA0BATEIIbHOM OIIK-4.3.1
kouType R,L,C, ecmu Upx=10 B, UL=50 B, Uc=50 B, R=10 Om?
OtBet: amnepMeTp mokamxer 1 A

58 Yemy paBHa JOOPOTHOCTH MOCIIEOBATEILHOTO KOHTYPA, €CIIU OIlIK-4.3.1
nokaszanus BoibTMeTpoB cienyronme: Ur=10 B, Ur=50 B, Uc=50 B?
OTBeT: JOOPOTHOCTH MOCJIET0BATEIHLHOI0 KOHTYPa PaBHa S

59 Yemy Oynet paen ooumii Tok I, Eciiu R u C coennnens! napanienbHO OIIK-4.3.1
[r=0.6 A, 1c=0.8 A?
Otset: 00mmii TOK I Oyaer paBen 1 A.

60 UeMy paBHO MOJTHOE COMPOTUBJIEHUE LIENHU MTPHU MOCIEA0BATEILHOM OIIK-4.3.1
COeIUHEHMH dIeMeHTOB, ecii R=3 Om, Xr= 10 OM, Xc=6 O?
OTBeT: MOJIHOE CONPOTHBJIEHHE PaBHO 5 OM

IlepeyeHb TeM KOHTPOJIBHBIX PAabOT MO AMCUMUIUIMHE OOYYAIOUIMXCS 3a04HON (HOpMBI
0o0y4eHwus1, mpecTaBiieHbl B Tadimie 19.

Tabnuna 19 — IlepeyeHb KOHTPOJIBHBIX PaOOT

Ne /it IlepedeHb KOHTPOIBHBIX PadbOT

He npenycmorpeno

10.4. Meronuyeckue  MaTepuaibl,  ONPENCNAIONIME  IMPOLEAYpbl  OLIEHWBAaHUS
WHJIMKATOPOB, XapaKTEpU3YIOUIMX JTamnbl (OPMUPOBAHUS KOMIICTECHIMH, COIEpXKATCSI B
JOKaJbHBIX HOpMAaTHBHBIX akTax [ YAII, pernaMeHTHpYyOmUX TMOPSAAOK W TPOIEIypy
IPOBEJCHUS TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH M TIPOMEKYTOYHON aTTeCTaluu 00yYaroliXCst
I'YAIL

11. Meronuyeckue ykazaHus Ijs 00y4arOUUXCs 0 OCBOCHUIO TUCITUTUIMHBI

11.1. Metoguueckre yKa3zaHus [ OOYyYarOIIMXCS 10 OCBOCHHMIO JIEKIIMOHHOTO
Marepuaia

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOWHOE, CUCTEMHOE,
rIyOOKOe U SICHOE H3JIOKeHHEe ydeOHoro martepuana. Ha3zHaueHue COBpEMEHHOW JIGKIIMH B
pamMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJMYYUTh BCIO MH(OPMAIMIO 1O TEME, a B OCBOCHUU
byHIaMEHTANBHBIX MPOOJIeM AUCIHUIUIMHBI, METOJO0B HAYYHOTO T[O3HAHUS, HOBEUIINX
JTOCTIKEHUI HaydHOH MbIciu. B ydeOHOM mpoliecce JeKIHUsl BBIMOIHIET METOJOJOTHYECKYIO,




OpTraHU3aIMOHHYI0 U WHPOpMaMoHHY0 (GyHKIHA. JISKIUS pacKphIBacT MOHATHIHBINA anmapat
KOHKpPETHON oO0jacTu 3HaHMS, €€ MpoOJeMBbl, JaeT LEeIbHOE MpPEJCTaBICHHE O IUCIUIUIMHE,
MOKAa3bIBAET B3aUMOCBS3b C IPYTUMH AUCHUIIIINHAMU.

[InaHupyemble pe3yabTaThl MPU OCBOSHUU 00YYAIOUIMMCS JIEKIIMOHHOTO MaTepHana;

— TMOJIyYEHHE COBPEMEHHBIX, LIEJIIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUW, YPOBEHb
KOTOPBIX ONPEAEIISIETCS LEJIEBOW YCTAHOBKOM K KaK10M KOHKPETHOHM TEME;

— TOJy4Y€HHUE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEINO/IaBaTENIEM;

— pa3BuTHe  TPO(ECCHOHATBHO—JEIOBBIX  KAdecTB, m00BM K TpPEAMETY
«DNEKTPOTEXHUKA» U CAMOCTOSITEILHOTO TBOPUYECKOT'O MBIIIUICHHUSI.

—  TIOSIBJICHWE MOTHBAIAN, HEOOXOAMMBIX ISl CAMOCTOSTEIHLHOU PabOTHI;

— TOJy4YeHUE 3HAHUN O COBPEMEHHOM ypPOBHE Pa3BUTHS HAYKH U TEXHUKH B 00JaCTH
ANEKTPOTEXHUKH U O MPOTHO3E UX PAa3BUTHS HA OMIKANIINE TOJIBI;

— HAY4YUTCS METOAMYECKH oOpabdaThiBaTh MaTepwal (BBIACNIATH TJABHBIE MBICIA U
MOJIOKEHUSA, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATH WX B  PA3IMYHBIX
dbopMynupoBKax);

— TOJTy4YeHUE TOYHOTO OHUMAaHUS BCEX HEOOXOIUMBIX TEPMHUHOB U MOHSATHH.

[MonpoOHBIE MeTONWYECKHE YKa3aHUS 10 OCBOCHUIO JICKIIMOHHOTO Marepuala
MpUBEICHBI B y4€OHBIX TOCOOUSIX:

1. JluHeWHBIE 3JIEKTPUUICCKUE TISTTH. Y CTAHOBUBIIIECS PEXXHUMEBI : yaeOHoe mocobue / B. 5. JlaBpoB ;
C.-Ilerepb. roc. yH-T a’pokocM. mpudopocTtpoenus. - CI16. : Uzn-so I'YAIL 2010. - 232 c.
(KOMYECTBO IK3EMILIAPOB B OMOIHOTEKE — 225)

2. OcHossl Teopuu 1eneii : [lepexoqapie mpomecck : yaeoHoe mocobue / B. 5. JIaBpos ; C.-Iletep0.

roC. YH-T a3pOKOCM. TPUOOPOCTPOCHUS. - DIEKTPOH. TeKCTOBBIE fMaH. - CI10. : M3a-so 'YAII, 2012.
-123 c.

11.2. MeTtonuueckne yKazaHusl I OOYYaIOIIMXCS IO BBIMOJTHEHUIO JIA0OPAaTOPHBIX
pabot

B xome BwImonHEeHUsT 7Ta0OpaTOpHBIX paboTa oOydaromuics MODKEH YriayOuTh u
3aKpENUTh 3HAHMs, NMPAKTHUYECKUE HABBIKM, OBJIAJIETh COBPEMEHHOM METONUKONM M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBHUHM C KBaJU(UKALMOHHONW XapaKTEpPUCTUKON 0O0yyaromerocs.
Brimonnenue nabopaTOpHBIX pabOT COCTOUT U3 IKCIEPUMEHTAIbHO-IIPAKTUYECKON, pacueTHO-
QHAJIMTHYECKOM YacTe U KOHTPOJIbHBIX MEPOIIPUATHIA.

BrimonHenue 51abopaTopHBIX pabOT 00y4aromMMCS SIBISIETCS HEOTHEMJIEMOW YacThIO
U3Y4YCHUS JUCLUUIUIMHBI, OINpeAeNsieMoil y4yeOHbIM IIJJAHOM M OTHOCHTCA K CpPEICTBaM,
00eCTeYnBaIOIINUM PEIICHUE CIeAYIOINX OCHOBHBIX 33/1a4 y 00y4aroerocs:

— TMNpHOOpETeHHWE HAaBBIKOB WCCIICAOBAHMUS MPOIECCOB, SBJICHUH H  OOBEKTOB,
U3y4aeMbIX B paMKax JTJaHHOM TUCIUIUINHBI,

— 3aKperuieHHe, Pa3BUTHE M JIeTaNM3alus TEOPETUYECKUX 3HAHHM, MOJYYCHHBIX Ha
JCKIHAX;

— TOJydeHHe HOBOW MH(OpMAIUH M0 N3y4aeMOW JUCIUTLINHE,

— TpUOOPETEHHWE  HABBIKOB  CaMOCTOSITENIBHOM  paboTel ¢ Ja0OpaTOPHBIM
00opyAOBaHKEM U TIPUOOpaMHU.

[MoapoOHBIE MEeTOMYECKHE YKAa3aHUS 110 MPOXOKICHUIO JIAOOPATOPHBIX paboT MPUBEICHBI
B

1. TeopeTrueckue OCHOBBI JEKTPOTEXHUKH M OCHOBBI TEOPHHU IICTICH : METOAMYECKHUE
yKa3aHUs K BBINOJIHEHHIO JabopaTopHbix padboT Ne 2, 3, 7 / C.-IlerepO. roc. yH-T a3pOKOCM.
npubopocTpoenus ; cocT. b. A. AptembeB [u jp.]. - DnekTpoH. TekctoBbie AaH. - CII6. : U3n-Bo
['VAIL 2012. - 34 c.

2. TeopeTruecKkue OCHOBBI DIEKTPOTEXHUKH W OCHOBBI TECOPHH IICTICH : METOAMYECKHUE
yKa3aHUs K BBINOJIHEHUIO J1abopaTopHbIx pador Ne 1 - 4 / C.-Iletep6. roc. yH-T a3pOKOCM.



npubopoctpoenus ; coct. C. V. Bapaunackmii [u np.]. - JokymeHT BKirodaeT B ceOs 1 caiin,
pasmep: (1,02MB). - CII6. : U3a-Bo I'YAIIL, 2008. - 32 c.

3. Teoperndeckne OCHOBBI 3JCKTPOTEXHHMKH : JabopartopHbid mpaktukym / C. H.
bapnunckuit, B. JI. Kocymun ; pen. A. A. Edumor ; C.-Ilerep6. roc. yH-T a’dpOKOCM.
npuOOPOCTPOCHUS. - DIEKTPOH. TeKcToBBIE AaH. - CII6. : M3a-Bo I'VAIL 2015. - 182 c.

11.3. MeTtonuueckue yka3zaHus JUisi O0yYaroMIUXCs M0 MPOXOXKICHUIO CAMOCTOSATEIBLHON
paboThI

B Xoje BBITIONHEHUS CaMOCTOSTEIBHONH pa0O0ThI, O0YUYAONIUICS BBITIOIHSIET PaboOTy IO
3a/IaHUI0 M TIPU METOJUYECKOM PYKOBOJICTBE MpEmnojaBaTesi, HO 0e3 ero HernocpeiACTBEHHOTO
y4acTHsl.

B mporecce BBIOTHEHHUS CaMOCTOSITENFHOM paboOThl, y oOyuaroumxcs (Gpopmupyercs
1enecoo0pa3Hoe IIaHUpPOBaHUE pabovyero BpeMeHU, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHU M CHCTEMAaTH3allUd MPUOOpETaeMbIX 3HAHUM, o0ecrnedynBaeT BBICOKUUN
YPOBEHb YCIIEBAEMOCTH B TIEPHOJ OOYyYCHHS, IOMOTAeT TMOJYYUTh HABBIKA TOBBIIICHUS
pohecCHOHaTBFHOTO YPOBHSL.

MetoauueckuMi ~ MaTepuajamMH, — HaNpaBSIOUMMH  CaMOCTOSITENIbHYI0  paboTy
00y4aroImuxcs SIBISIOTCS Y4eOHO-METOANYECKU MaTepua Mo JUCHUTIIHNHE.

B Teuenme kypca OOy4arOImMICS MOJDKEH CaMOCTOSTENbHO Ooiiee TIyOOKO H3YYHTh
TEOPETHUECKUN Marepuan JUCUUIUIMHBI C HCIOJb30BAHUEM OCHOBHOW M JOMOJHUTEIBHOU
JUTEPATYPhl. A TaKXKe CaMOCTOATEIBHO MOATOTOBHUTHCS K TMPOXOKICHUIO MPOMEKYTOUHOM
aTTecTalliy N0 JUCIHILTHHE B JopME IK3aMeHa.

11.4. Meroauueckue yka3aHusi JUIsl OOydalOUIMXCSl IO MPOXOXKICHHIO TEKYILEro
KOHTPOJIS YCIIEBAEMOCTH.

Texkymmii KOHTPOJIb YCHEBAEMOCTH IpelyCMaTpUBaeT KOHTPOJb KadecTBa 3HAHUMN
00yYaromuxcsi, OCYIIECTBIIEMOI0 B TEYCHHUE CEMECTpa C IENIbI0 OLIEHMBAHMSA XO/1a OCBOCHHUS
JUCLUIUIAHBL.

IIpy  TekymeMm  KOHTpOJIE  YCHEBAEMOCTH  IPENOJABaTENb  KOHTPOIHUPYET
CBOEBPEMEHHOCTb M IPaBWIBHOCTb IPEJICTABICHHUS OTYETOB IO JIAOOPAaTOpHBIM padoTaM H
JOMAIIHUM pacyeTHbIM 3aJaHUsAM, a TaKK€ OLEHUMBAET 3HAHUS [0 MPEICTABIIEMOMY
matepuainy. [Ipu olieHke Tekylluel ycreBaeMOCTH CTYJEHTOB Ha «XOPOLIO» U «OTIMYHO» OHHU
npu 100% nocemnaeMocT JEKIUI MOTYT MOJIYYUTh COOTBETCTBYIOLIYIO OLIEHKY CBOUX 3HAHMH,
IIOKA3aHHBIX IPU TEKYIIEM KOHTpOJIE YCIIEBA€MOCTH, NpPU IPOBEAECHUH IPOMEKYTOUHOU
aTTECTALIUN.

11.5. Meronuueckue yka3aHusi Ui 0Oy4aromUXcs MO MPOXOXKACHUIO MPOMEKYTOUHON
aTTeCTalluH.

[MpomexyTtounass  arrectanmus  OOyYAIOIIMUXCS  MPEAYyCMaTpPHBAeT  OICHUBAHHE
MIPOMEKYTOUYHBIX U OKOHYATEIIBHBIX PE3yJbTaTOB OOy4eHHs Mo AucIHuIumHe. OHa BKIIOYACT B
ceOst:

— D9JK3aMeH — (opma OICHKH 3HAaHUH, TOJYYEHHBIX OOYYArOIIMMCS B IIPOIECCE
U3Yy4YECHHS BCEH NUCIUIUIMHBI WA €€ YacTH, HAaBBIKOB CAMOCTOSTENbHON padoThl, CIIOCOOHOCTH
NPUMEHSATh MX JJIs pEelICHUs MPAKTHUYECKUX 3a1ad. DK3aMEH, KaK MPaBWIIO, MPOBOJUTCS B
MeproJ] SK3aMEHAIMOHHOM CECCHMM M 3aBEPIIACTCA aTTECTAllMOHHOW OLEHKON «OTIUYHOY,
«XOPOLIOY, «YJIOBJIECTBOPUTEIBLHOY, «HEYIOBIECTBOPUTEIILHO.
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