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IpeauciioBue

1. Haznauenue: g mpoBeneHUs TEKYLIETO KOHTPOJIS YCIEBAEMOCTH M MPOMEXKYTOUHOM
aTTecTaluy Mo JUCHUILIMHE «TeopeTuiecKkre OCHOBBI JIEKTPOTEXHUKU.

2. @oHJ OLEHOYHBIX CPEICTB TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOMN
aTTecTalliM Ha OCHOBE pabodell mporpaMMbl AuUCHMIUIMHBI «TeopeTndyeckue OCHOBEBI
JJIEKTPOTEXHUKU» B COOTBETCTBHHM C O0Opa30BaTEIbHOM MNPOrpaMMON 10 HAINPaBICHUIO
noarotoBku 13.03.02 DnekTposHepreTuka M JIEKTPOTEXHUKA, YTBEP)KICHHOH Ha 3aceJaHud

VYuénoro coera CKOY nportoxon Ne OT & » 201 r.

3. Pazpaborunk(n): Camoiinenko J1.B., ct. npenoxaBatens kadhenpsr UCOA

4. @®OC paccmotpeH u yrBepkaeH Ha 3acenanuu kadeaper MCOA Ilporokonm Ne ot
« » 201 .

5. [Iposenena skcneptrza GOC. UsneHbl 3KCIEPTHOM TPYIIbI, TPOBOAUBIINE BHYTPEHHIOIO
IKCIEPTUBY:

[Ipencenarens sxcnieptHol rpynmsl: [Hapos 1. A., rnaBubiit nunxxenep OO0 «KOHTYP»
UsieHbl 3KCIIEPTHOU TPYMIIbL: J1.B. bonnpipes, 3aB. kadeapoit UCDA
A.N. Konpnaes, nonent kadgenpst UCOA

DKCHepTHOE 3aKitoueHue: (POHIBI OLIEHOYHBIX CPEACTB OTBEYAIOT OCHOBHBIM TpeOOBaHUSM
benepanbHOTO TOCYIapCTBEHHOTO 00pa3oBaTeNLHOTO CTaHIapTa, CIOCOOCTBYIOT
bopMHUpPOBaHHIO TPEOYEMBIX KOMITCTCHIIHH.

« » 201 .

6. Cpox nerictBust ®OC: 1 rox — anpobarus



[Tactiopt oHIA OIICHOYHBIX CPEACTB
JUTSl IPOBEJIEHUS TEKYIEro KOHTPOJISI YCIIEBAEMOCTH U MMPOMEXKYTOUYHON aTTECTALUU 10

JUCHUITIIIMHE

((TGOpeTI/ILIeCKI/Ie OCHOBBI 3JICKTPOTCXHUKW

ITo gucuumuge
Hanpasnenne noarotoBku
[Tpodwib

Teoperrueckue OCHOBBI 3JIEKTPOTEXHHKH
13.03.02 DnexkTposHEpreTHKa 1 AIEKTPOTEXHUKA
DIIEeKTPONPUBOJ  ABTOMATHKa

KBanmudukarms BeITyCKHUKA bakanasp
®dopma 00yueHus OYHas
lNon Hauana oOy4eHus 2021
Nzyuaercs B 3, 4, 5 cemecTpax
Kong Oran CpenctBa | Bun Tun Haumenosanue | KonuuecTBo 3amaHuid s
omneHuB | GOPMHUPOBAH | i KOHTPOJISL, | KOHTPO | OLIEHOYHOTO Ka)XI0r0 YPOBHS, IIIT.
aeMon s TexHoyory | arrecramu | Ji CpeacTaa BazoBolii | [oBBIIEHHBIN
KOMIIET | KOMIETCHIH | i opopgy | 7
SHITNHU u (Ne Temsr)
CobecenoB . . | Bompocsr mis
OIIK-3 | Pazgen 1-21 TEKYIIUH | YCTHBIN 157 112
aHue cobeceqoBaHUsA
Bompocsl k | poMex . Bompocsr k
OIIK-3 | Paszmen 1-21 p P N YCTHBIN P 87 46
9K3aMEHY TOYHBIN 9K3aMEHY

CocraBurenp Camoitnenko J1I.B.




MUHHUCTEPCTBO HAYKH 1 BRICHIET'O OBPA30BAHMS POCCUMCKOM ®EJEPALIIN
@enepanbHOE FOCYIAPCTBEHHOE AaBTOHOMHOE 00pa30oBaTe/IbHOE YUpekKIeHHe
BhICIIEro 00pa3oBaHMA
«CEBEPO-KABKA3CKHWI ®EJEPAJIbHbIA YHUBEPCUTET»

Bonpocsl k 3k3aMeny
IO AUCHOUIIIINHE «TeopeTquCKHe OCHOBBI 3JICKTPOTCXHHUKH>»
3 cemecTp

ba3oBblil ypoBeHb
Bomnpocs! (3amgaya, 3aganue) aj1si IpOBEPKU YPOBHS 00y4EeHHOCTH

3HaTh
1. OcHOBHBIE IOHATHS U ONIPEAEICHUS.
2. AKTHBHBIE 3JIeMEHTHI AekTpuueckoit nenu. Mctounnku 3J1C u
HCTOYHHUKHU TOKA.
3. [TaccuBHBIE AJIEMEHTBI JIEKTPUUYECKHUX LIETIEH.
4, DIIEKTPUUYECKUI TOK M €T0 MOJOKUTeNIbHOE Hanpasienue. Hanpsokenue
Ha ydactke 1enu.O000meHHbIH 3akoH OMa.
S. 3akonsl Kupxroga.
6. [ToreHumansl snekTpudecko nenu. [loreHunanpHas quarpamma.
7. DHepreTudeckuil 6amaHc B JCKTPHUUECKUX TICTISIX.
8. 3amMeHa HECKOIBKHUX MapaJIeIbHBIX BETBEH, COAEPIKAINX UCTOUHUKH
OJIC ¥ UCTOYHMKH TOKA, OTHOI SKBUBAJICHTHON BETBBIO.
9. BxonHbIe ¥ B3aMMHBIE TPOBOIMMOCTH BETBEH.

10. Teopema KOMIICHCAIUH.

11.  TlpuHOMN HAJIOKEHUS U METOJI HAJIOKCHHUS.

12. AKTUBHBIH U TAaCCUBHBIN JIBYXITOMIOCHUKU. METO] S5KBUBAJICHTHOTO
re’eparopa.

13.  Ilepenmaua sHepruu OT aKTUBHOTO JIBYXIOJIOCHHKA HAaTrPy3Ke.

14.  llens c mocnenoBaTeNbHBIM BKIIOYEHUEM PE3UCTOPA U UHIYKTUBHOM
KaTyII-KH.

15. TlomHas MOITHOCTH ¥ KO3(PHHUIIUEHT MOIITHOCTH.

16. Llems c mocnenoBaTeIbHBIM COCIMHEHHEM PE3UCTOpa U KOHIEHCATOpPa.
17.  Iens c mocienoBaTeIbHBIM COCTUHEHUEM PE3UCTOPa HHAYKTUBHON
KaTyIIKH U KOHJEHCATOpA.

18.  Llems c mapasuieNbHBIM COCTUHEHUEM PE3UCTOPAa HHAYKTUBHON KaTYIIKH U
KOHJIEHCATOopa.

19.  Pe3oHaHc B 1eNsIX CHHYCOUAAIBHOTO TOKA.

20.  IIpuumMHBI HU3KOTO COS?H MYTH €T0 IMOBBIIIICHUS.

21.  CuMmBOJMYECKHI METOJ pacueTa Leneil CHHYyCOUIAIBHOTO TOKA.

22. 3axon Oma B KOMILJIEKCHOU (hopme.

23.  KoMIUIeKCHOE COMPOTUBICHNE U KOMIUIEKCHAS IIPOBOAUMOCTb.

24.  3axonsl Kupxroda B cuMBOIHYECKON popMe 3amucH.

25.  Pe3oHaHC B LIENSAX CHHYCOUJAILHOTO TOKA.

26. U3oOpakeHHe pa3HOCTH MOTEHITMATIOB HA KOMIUIEKCHOM TUIOCKOCTH.
27.  Tomnorpaduueckas auarpamma.

28.  KowmriekcHas MOILTHOCTb.

29.  JIByXIOJIOCHHK B LIETIM CHHYCOHIATbHOTO TOKA.

30.  3axonsl Kupxroda B cumMBoIHYECKON popMe 3amucH.

31. TpanchopmaTop. BHocumoe conpoTuBieHue.

32.  Kpyrosble quarpaMMel.



33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
YmeTh 44,
Brnanets 45.

46.

Kpyrosbie quarpaMmel 1ist 10001 pa3BETBICHHOH 1IETIH.
JIByXIOJIIOCHUK B LIENTA CHHYCOUIAJIbHOTO TOKA.
Tpancdopmarop. BHocumoe conpoTuBieHue.

KpyroBeie quarpammsl.

Kpyrosblie quarpaMmel 1ist 10001 pa3BETBICHHOH 1IETIH.
Tpancdopmarop. BHocumoe conpoTuBicHHE.

Kpyroselie nuarpammsi.

KpyroBbie guarpaMmesl a1 10001 pa3BETBICHHOM T1CTIH.
JIuHeiHbIe THarpaMmel.

CxeMbl 3aMeIIEeHNs] TACCUBHOTO YETHIPEXIIOIOCHUKA.
Omnpenenenne K03h(HUIMESHTOB YETHIPEXITOTIOCHHKA.
Mertobl pacdeTa 1ernei NoCTOSIHHOTO TOKa.

MeTox 5KBUBAJICHTHOTO MTPE0OPa30BaHUS CXEM.

MeTto 1 KOHTYPHBIX TOKOB.

IHoBbIIEHHBIN YPOBEHb

Bomnpocs! (3amaya, 3aganue) 1j1si IpOBEPKU YPOBHS 00yUYEeHHOCTH

3HaTh
1. Xapakrepuctruueckoe conpotusiienue. [loctosiHaas nepenayu.
2. CxeMmpbl 3aMeleHHs TACCUBHOTO YETHIPEXTIOIIOCHUKA.
3. Omnpenenenne K03 HUIMEHTOB YETHIPEXITOIIOCHUKA.
4, AKTHBHasI, pEaKTUBHAS U MOJTHASI MOIIHOCTh TpeX(a3HO! CHUCTEMBI
5. Hecummerpus B Tpex¢aszHbix Lemnsix. MeTox CuMMETPUYHBIX
COCTABIISIOLINX
6. KpyroBoe Bpainaromieecss MarHuTHOE 10J1€
7. [MpuHIMT paboTHl ACHHXPOHHOTO ABUTATENS
8. AKTHBHas1, peaKTUBHAs U MOJIHAsi MOIIHOCTh TpeX(a3zHoil cucTeMbI
9. Hecummerpus B Tpexdas3HbIX Hemsix. MeTo CHMMETPUYHBIX
COCTaBJISIOLINX
10.  Kpyrosoe Bpararomieecss MarHUTHOE T10JIe
11.  Tlpusnmn paGoThl ACHHXPOHHOTO JBUTATEIS
12. Pe3oHaHCHBIE SBJICHUS IPU HECUHYCOMIAIBHBIX TOKAX
13.  Dnexrpuyeckue GUIBTPHI
14.  Oco0OeHHOCTH BBICIIUX FAPMOHUK B TpeX(a3HbIX IETsIx
15. MouHOoCTb B 3EKTPUUYECKON LIENH IPU HECUHYCOUIaIbHOM TOKE
16.  Buusuue napametpoB L u C Ha hopMy KpHBOH TOKA M HANIPSKEHHUS
17.  Pe3oHaHCHBIE SIBICHUS MPU HECHHYCOMIATbHBIX TOKAX
18.  Dnexrpuueckue GUILTPHI
19.  OcoOGeHHOCTH BBICHIMX FAPMOHHUK B TpeX(a3HbIX HETsIX
VMeTb 20. Meron ABYX y3I10B (y3JI0BOTO HAIPSIKEHUS).
Brmagets 21, MeTox y3/10BBIX IOTEHIUATIOB.
22. Pacuer snexrpuueckux meneit ¢ HecunycounganbHeiMu IJ1C 1 TokaMu

4 cemecTp
ba3oBblil ypoBeHb

Bomnpocs! (3amgaya, 3aganue) aj1si IpOBEPKU YPOBHS 00yUYEeHHOCTH

3HaTHL

1.

[lepexoaHble MpoOLECCH B TMHEHHBIX 3JEKTPUYECKUX 1ernsx. Oommue

IIOJIO-KCHUA

2. O HEBO3MOKHOCTH CKauKa TOKA B MHIAYKTHBHOCTH U HANPSHKCHUS HA
E€MKOCTH

3. 3aKOHBI KOMMYTAITIH

4. HauanbHble 3HaYEHUS BETUYNH

5. Knaccuueckuii MeTon



YMets
Bnanets

6. AHanu3 NepexoJHbIX MPOLECCOB B IPOCTHIX LIEMSIX EPBOTO U BTOPOTO
opsiaKa

7. IIepexoaHbli IpoLiECC B LIETIH C KOHIEHCATOPOM.

8. ITepexoansiit mporiecc B Hepa3BeTBIeHHOU ey RLC.

9. AHanu3 NepexoIHbIX MPOLECCOB B IPOCTHIX LIEMSIX EPBOTO U BTOPOTO
nopsiiKa

10.  OmeparopHbIif METOJ pacyeTa MePexoIHBIX MPOLIECCOB.

11.  JlanmmacoBsl H300pa)KeHUs MPOCTHIX (PYHKITUN.

12.  OmeparopHblif METOJ pacyeTa MepexoIHBIX MPOLIECCOB.

13.  JlammacoBsl n300pa)KeHus MPOCTHIX (PYHKITUN.

14.  3axonsl Oma u Kupxroda B onepatopHoii ¢popme mpu HyJIEBBIX
HAYaJIbHBIX YCIOBUSIX.

15. Teopema paznoxeHusl.

16.  IlepexonHble MpoLECCHl B HETMHEHHBIX 3JEKTPUUECKUX LIETISX.

17. Dnextpuueckue Lenu C pacnpeeIeHHbBIMU lTapaMeTpaMHu.

18.  OcHOBHBIC MMOHATHS U ONIPEIACIICHHUS.

19. JIuddepennmanbaple ypaBHEHUS JUTMHHON JTMHUH.

20.  Pemenue ypaBHEHHI OJTHOPOIHOM JIMHUHU ISl YCTAHOBHUBIIIETOCS PEKUMA
21.  TlocrosiHHas pacpOCTPaHEHUS U BOJTHOBOE COMPOTUBIICHHE.

22.  BrIpaxkeHHe TOKa M HAMPsDKEHUS B JIFOOOW TOYKE JIMHUM Yepe3 TOK 1
HanpsDKEHUE B €€ Havalle WiIM KOHIIE.

23. Paborta nuHWU B peKUME TOCTOSTHHOTO HAMPSIKCHUS.

24.  berymuue BOJHBI.

25.  Jluaus 6e3 moTepsb.

26.  Crosume 3JIeKTPOMArHUTHHIC BOJIHBI.

27. 3ameHa OJHOPOIHOW JIMHUHU C PacpeieICHHBIMH TTapaMeTpaMu
9KBHUBAJICHTHBIM YETHIPEXITOIFOCHUKOM COCPEIOTOUCHHBIMHU MTapaMeTpamH.
28.  HenuHeitHbIC SIEKTPUYECKUE LIETIH TOCTOSTHHOTO TOKA.

29.  OcHOBHBIC BEIHYMHBI, XapaKTEPU3YIOIINE MATHUTHOE TIOJIE.

30.  OcHOBHBIE 3aKOHBI U COOTHOIIIEHHUS /11 MATHUTHBIX LEnei.

31. 3akoH MOJHOTO TOKA.

32.

33.  Pacuer nmepexoaHBIX MPOILIECCOB B IMHEHHBIXIEKTPUICCKUX LETISIX
34.  OmpeneneHue MOCTOSHHBIX HHTETPUPOBAHUS B KJIACCUYECKOM METO/IE
35.  OmpeneneHne MOCTOSHHBIX HHTETPUPOBAHUS B KJIACCHUECKOM METO/IEC
36. IIpumeHeHHE OMEepaTOPHOTO METO/AA MTPH HEHYJIEBBIX HAYAIbHbBIX
YCIIOBHSX.

37.  Pacyer nmepexoaHBIX MPOIECCOB METOJIOM HAJIOKECHHS (MHTETpal
HMroamenst).

38.  IIpumenenue unTerpana Jlroamesns mpu CI0KHOU popMe HaNpsHKEHUSI.
39.  Pacuer HenMHEWHBIX IIETIEH TOCTOSTHHOTO TOKA.

40.  AHanuUTHYECKUN pacdeT HEIIMHEWHOM IEMU MOCTOSHHOTO TOKA.

41. Pacuer MarHUTHBIX LENEH.

IToBbIIIEHHBIH YPOBEHb

Bomnpocs! (3agaya, 3aganue) 1j1si IPOBEPKU YPOBHS 00yUYEeHHOCTH

3HaTL

Bebep-amriepHbie XapaKTepUCTUKI

3akonbl Kupxroda 11 MarHuTHOM 1ienu

3akon OMa I MAarHUTHOH enu

PacueT MarHuTHEIX IIEIIEH.

PacueT HEepa3BETBICHHBIX MATHUTHBIX LIETIEN.

Pacder pa3BeTBIE€HHONW MAarHUTHOM MU C OJJHOM HaMarHMYMBAIOIIEH CH-

SourwnE



JIOH.

7. Pacder pa3BeTBiI€HHONW MarHUTHOM 1€MW METOJIOM JIBYX Y3JIOB.
8. HenuHelinble UHAYKTUBHBIEC 3JIEMEHTHI.
9. [ToTepu B cepaeyHrKax, 00yCIOBICHHBIE BUXPEBBIMH TOKAMH.

10. Tlotepu B heppOMAarHUTHBIX CEPACYHUKAX, 0OYCIOBICHHBICTUCTEPE3UCOM.
11. Cxema 3aMenieHust HETMHEWHON WHIYKTUBHOW KaTYIIKU.

12. HenuneliHble eMKOCTHBIE 3JIEMEHTHI.

13.  HenuHeliHble 371€MEHTHI KAK F€HEPATOPbI BHICIIUX FAPMOHUK.

14.  OcHoBHbIe TpeoOpa3z0BaHUs, OCYLIECTBISIEMbIE C TOMOIIBIO HEIMHEHHBIX
AJIEKTPUYECKUX LIETIEH.

15. ®eppope3oHaHCHBIE LIEMH.

16. IlpumeHeHHe HEeNMHEHHBIX HHAYKTHUBHBIX KaTyIIEK.

VmeTs 17.  Pacder Hepa3BETBIECHHBIX MArHUTHBIX LICTIEH.
Bnagere  18.  Pacuer pa3BETBIICHHON MarHUTHOM LEMH C OJHON HAMArHUYUBAIOIIEN
CHJION.

19.  Pacder pa3BeTBICHHON MarHUTHOM 1€ METOJAOM JIBYX Y3JIOB.

20.  Pacuer HenMHEHHBIX LIeNIel NEPEMEHHOTO TOKA.

21.  Pacyer HEIMHEWHOM LIETIH, COAEPKAIICH KATYIIKy C CEPACUHUKOM,
UMEIOIIUM TPSIMOYTOIBHYIO TMETII0 THCTEPE3HnCca.

22.  Pacuer nemneii, coaepkamuyx HETMHEHHBIC KOHIEHCATOPHI C
MIPSIMOYTOJIBHOM KYJIOH-BOJIBTHON XapaKTEPUCTUKOM.

1. Kputepum onieHMBaHHUs KOMIETEHIIUI

OreHKa «O0TJIMYHO» BBICTABISETCS CTYACHTY, €CIIU TIIy00KO U MTPOYHO YCBOUJI MaTepHuall,
MCYEPIBIBAIOIIE, TOCIEAOBATEIBHO, YETKO M JIOTUYECKH CTPOWHO €ro H3jaraer, CBOOOIHO
CIpaBIIs€TCS C, BONpPOCaMH, MpUYEM HE 3aTpPyJHSETCS C OTBETOM IMPH BUIOU3MEHEHUU
BOIIPOCOB. YMEET MPUMEHSITh, OJKCIUTyaTHPOBaTh W MPOU3BOJIUTH BHIOOP BCEX THIIOB
JNIEKTPUYECKUX amnmnapaToB. Bianeer BceMu MeTogamH, MOCIEI0BATENbHO, YETKO M JIOTHYECKU
CTPOMHO WX WPHUMEHSIET, CBOOOAHO MPHUMEHSIET METOMABI, NpUYeM He 3aTPYHAHSIETCS MpU
BUJIOU3MEHEHUHN 3aJaHUI.

O1eHKa «XOpouIo» TBEP/IO 3HAET MaTepuall, TpaMOTHO U MO CYIIECTBY M3JIaraeT ero, He
JIOTIyCKasi CYHIECTBEHHBIX HETOYHOCTEW. YMeeT MPUMEHSATh, SKCILUTyaTHUPOBAaTh U MPOU3BOAUTH
BBIOOpD OCHOBHBIX THIIOB DJJIEKTPUYECKHX amnmaparoB. Biameer meromamu, TPaMOTHO U TIO
CYILIECTBY MPUMEHSIET UX, HE JOMYCKasi CyIIECTBEHHBIX HETOUHOCTEH.

OneHka «ya0BJIETBOPUTEIBHO» HMEET 3HAHHUS TOJIBKO OCHOBHOTO Marepuana, HO He
YCBOMJI €ro JeTajel, JOMYCKaeT HETOYHOCTH, HEJOCTATOYHO IMpaBUIIbHBIE (OPMYIUPOBKH,
HapyIlIEHUs JIOTHYECKOW TMOCIIeIOBATENbHOCTH. YMEET NPUMEHSATh, SKCIUIyaTUpOBaTh U
MIPOU3BOJIUTH BBIOOP OTPAHUYEHHOTO YHCIIA JIEKTPUUYECKUX alllapaTtoB. BianeeT ToabKO 4acThio
METO/IOB, HE YCBOWJ HX JeTajeil, JONmyCKaeT HETOYHOCTH, HaAPYLIEHUs JIOTUYECKOU
MOCJIEI0BATEIHHOCTH B IPUMEHEHUE METOIOB.

OueHKka «Hey/IOBJIETBOPUTEJIbHO» HE 3HACT 3HAUMTEIbHOM 4YacTH Marepualia,
JIOTTYCKaeT CyHIeCTBEHHbIE OMOKU. He ymeeT mpuMeHsTh, SKCIUTyaTUpOBaTh W NMPOU3BOAUTH
BBIOOp DJICKTPUUYECKUX ammapaToB. He BiameeT 3HAYUTENBHON YacThbl0 METOJOB, JOMYCKaeT
CYIIIECTBEHHBIC OIIMOKH.

2. Onucanne MWKAJIbI OLIEHUBAHUS

[IpomexyTouHas arrecTanust B ¢opMe 53K3aMeHa MpelycMaTpUBaeT MPOBEACHHE
00s13aTeNIbHONM dK3aMEHAIlMOHHON Tporenypsl u oueHuBaercs 40 Oamramu u3 100. B ciyuae
€CIM PEUTHUHTOBBIM OaJll CTyAeHTa IO IUCHHMIUIMHE IO WTOraM ceMecTtpa paBeH 60, To
MPOrpaMMOI aBTOMATHUECKU A00aBisieTcs 32 MpEeMUANbHBIX Oallla W BBICTABISETCS OICHKA
«oTnuyHO». [lOJOXKUTENbHBI OTBET CTYJAEHTa Ha HK3aMEHE OIICHMBAETCA PEUTHUHTOBBIMU
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6amwtamu B nuanasone ot 20 mo 40 (20 < Sak3 < 40), ornenka meHbine 20 0aioB cUMTACTCS
HEYZOBJIETBOPUTEILHOM.
IIIkaJjia COOTBETCTBUSI PEMTHHIOBOI0 021712 9K3aMeHa S-0a/UIbHOI chucTeMe

PeiiTHHIrOBBII 0aJ1J1 MO AUCHHUILJINHE Onenka mo 5-0a/JUILHOH cHCTEMe
35-40 OTIU4YHO
28 — 34 Xoporio
20 - 27 Y 10BIETBOPUTENBHO

3. Meroanuyeckue MaTepHaJibl, ONpeAe/silOe NMPoueaypbl OLEHUBAHUS 3HAHUIA,
YMeHHil, HaBbIKOB W (WIH) ONbITA [JAeATEJbHOCTH, XaAPAKTEPHU3YIOUIUX ITANbI
¢dopmupoBaHuss KOMIIETEH U
[Iponerypa npoBeAeHUs TaHHOTO OLIEHOYHOTO MEPOTIPUATHS BKIIOYACT B C€0sl: MPOBEICHHUS
coOece0BaHusl.

[Ipemnaraemeie CTyI€HTY 3aJaHUS MTO3BOJISIIOT MpoBepuTh KomreTennuu OINK-3
J1J1s1 MIOATOTOBKY K TAHHOMY OLIEHOYHOMY MEPOIIPHUITHIO HEOOX01uMO 5-10 MUHYT
[Ipu NOATrOTOBKE K OTBETY CTYIEHTY MPEAOCTABISECTCS IPABO MOJIB30BAHMUS: 3AIPEIICHO
MOJIH30BATHCS OO0 TUTEPaTypOl M TEXHUYECKUMHU CPEICTBAMH.
[Tpu mpoBepke 3a1aHus, OLIEHUBAIOTCA: MOCIE0BATEIFHOCTh U PALIMOHAIBHOCTH OTBETOB Ha
MOCTaBJIEHHBIE BOIPOCHI

OueHoYHBI JHCT

Ne | dammm Bup paboTh! Hror
n/ | 8, aMA CootBetctB | PackpbiT | SIcHOCTB, O6ocuoBanHo | CaMocTosTenbHO | UeTKOoCTb,
I | CTYAEHT | We OTBeTa ne YETKOCTh, | CTh CTh B 000CHOBaH
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MUHHUCTEPCTBO HAYKH 1 BRICHIET'O OBPA30OBAHMS POCCUMCKOM ®EJEPALIIN
®enepanbHOe rOCyIapCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOE yUpeKaeHHue
BhICIIEro 00pa3oBaHMA
«CEBEPO-KABKA3CKHM ®EJIEPAJIBHBIA YHUBEPCUTET»

Bonpocsl 1j1s codecenoBaHusA

IO AMCHUIIIINHE «TeopeTquCKHe OCHOBBI 3JICKTPOTCXHHUKH>

JlaiiTe onpeneneHue 3JIEKTPUIECKON LIETIH.

HepazpeTBneHHsle u pa3BeTBiIeHHBIE Leny. [[oHATHS BETBB, y3€l.

JIuHeliHas U HeMHENHas dJIEKTpUYEeCKas Lellb

[To xakOMy IPU3HAKY 3JIEMEHTHI LIENH JEATCA Ha aKTUBHBIE U TACCUBHBIE?

B 4em coCTOUT OTiIMUME HEIMHEUHBIX JIEMEHTOB JIEKTPUYECKUX LENEeH OT JIMHEUHBIX

3JIEMEHTOB?

Jaiite onpenenenue uaeanbHoMy uctouHuky J/1C.

JaliTe onpenenenre uaeaibHOMY HCTOUHUKY TOKA.

Yem oTiinyaercs peasbHbli vcTouHUK D/IC oT naeanbHOro?

UeM oTiimyaeTcs peajbHbld HCTOYHUK TOKa OT UI€AJIbHOTO?

10. Yto xapaxkTepu3yeT B LIENU PE3UCTUBHBIN 3yieMeHT? B KakuxX eIuHHUIaX HU3MepsieTcs
CONPOTHUBIIEHUE pe3nucTopa’

11. Or u4ero 3aBUCUT €MKOCTb KOHAEHcaropa? B Kakux eguHMIAX W3MeEpseTcs

BJIEKTPUYECKAS] EMKOCTh?

SAEI N
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1. Yro mpencraBusieT coO0H TOK MPOBOJIMMOCTH B IIPOBOIAIIEH cpene?

2. JlaliTe ompenencHHe MOCTOSHHOMY U TIEPEMEHHOMY TOKY.

3. UTo mOHMMAIOT MO/ HANPSDHKEHWEM Ha yJacTKe Ienu?

4. Cdhopmymupyiite 3akoH OMa /il TaCCHBHOW U aKTUBHOM BeTBeH (0000IIEHHBIIH 3aKOH
Oma).

5. Cdopmynupyiite nepbiii 3akoH Kupxroda u 00bsicHUTE ero pu3n4ecKuii CMbICI.

6. Cdopmymupyiite BTOpoi 3akoH Kupxroda.

7. Tloyemy B 2JIEKTPUYECKON LIENU AOMYCKAETCS 3a3€MJIEHHE TOJIBKO OJHOM TOUKH?

8. CdopmynupyiiTe ypaBHEHHE SJHEPTETHIECKOTO OallaHCa U TTOSICHUTE ero (GU3nYecKuid
CMBICIL.

1. IlpuBeauTte npuMep CMEUIAHHOTO COCIUHEHUS PE3UCTOPOB.

2. OObsicHUTE TOPSAIOK CBOpAUMBAHMS CXEMbl CO CMEUIAHHBIM COEAMHEHHEM K
MPOCTEUIIEH OJJHOKOHTYPHOU CXEME.

3. Kak 3aMeHHUTh HECKOJIbKO IIOCJEJI0BAaTENbHO BKJIIOYEHHBIX PE3UCTOPOB OIHUM
SKBUBAJIEHTHHIM? UeMy paBHO CONMPOTUBIIEHUE SKBUBAJIEHTHOTO pe3ucTopa’?

4. Kak 3aMEHUTb HECKOJIbKO TMAapajjieIbHO BKJIIOUEHHBIX PE3UCTOPOB  OJHUM
SKBUBAJIEHTHHIM? UeMy paBHO CONPOTUBIIEHUE SKBUBAJIEHTHOTO pe3ucTopa’?

5. TlosicauTe cyTh MeTOna mMpeoOpa3oBaHUs CXeMbl. B Kakux ciydasx rernecooOpasHo

WCII0Bb30BaTh 3TOT METO?

B dem 3akmrouaercs CyTh METOJIa KOHTYPHBIX TOKOB?

7. B ueM npeuMyImiecTBO MET0/1a KOHTYPHBIX TOKOB 110 CPAaBHEHUIO C HEMOCPEICTBEHHBIM
HCIIOb30BaHueM 3akoHOB Kupxroda?

8. TlosicHuTe CTPYKTYPYy YPaBHEHUM, 3alTMCAHHBIX TI0 METOy KOHTYPHBIX TOKOB?
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9. B d4em cyTh MeTO/A y3JI0BOTO HANPSKESHUS?
10. B xakux ciy4asx MOXHO IPUMEHSTh METOJ Y3JI0BOTO HANpsKEHUA?
11. Kak paccunTbIBaeTCs y3J10BOE HaNpsDKEHHUE?

1.
2.
3.

Kakoii Tok Ha3bIBatOT IEPEMEHHBIM ?
Kakoii nepeMeHHbIN TOK Ha3bIBAIOT CHHYCOUIAJIbHBIM?
3anumuTe BBIpAKEHHE JJISi CUHYCOMIAIBHOTO TOKAa M CHOPMYIHPYHUTE ONpEeeTCHHS

OCHOBHBIX BCJIIMYHH, BXOJAIINX B 3TO BBIPAXKCHHUC.

4.
S.
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Uro ompenensieT HauanbHast pa3a CHHYCOUJAITBHOTO TOKA?

UTo MOHUMAIOT MOJ ACHCTBYIONIUM WM 3(PGEKTHBHBIM 3HaY€HUEM CHHYCOHMIATBHOTO
TOKa?

Kak Bbluucnsgercss [EUCTBYIOIIEE 3HAYEHHWE CHUHYCOMJAJIBHO  HM3MEHSIONIEHCS
BEJIMYHUHBI?

Uemy paBeH K03(PGUIIUESHT aMILTATYIbI CHHYCOUIaTbHOTO TOKa?

UTto Ha3bIBaeTCs CPEIHUM 3HAUCHHEM CHHYCOUJAIbHOTO TOKA?

Uro npeacrasisieT co00il BEeKTOpHas AuarpamMmma?

Kakyro Harpy3Kky Ha3bIBatOT aKTUBHOM?

KaxoBbl (ha30BbIe COOTHONICHUS MEXKIY HAMPSHKEHUEM H TOKOM B IIETIH C PE3UCTOPOM?
[Toyemy B enu ¢ aKTUBHOM Harpy3Koil MTHOBEHHAsI MOIIHOCTh BCEI/1A MOJOKUTEIbHA,
Y 4TO 3TO O3HAYAET?

UTo NOHMMAIOT 1O/l aKTUBHOM MOIIHOCTHIO ¥ B KAKUX €IMHUIIAX OHA U3MEPSETCs?
Kakyro kaTynky Ha3bIBalOT UJI€aIbHOM U TOYeMy?

KaxoBbl (ha30Bble COOTHOIIEHUS MEXK /1Y HANPSKEHUEM U TOKOM B LIETIH C HIeaTbHON
KaTyIIKOW?

Uto Takoe MHAYKTUBHOE CONPOTUBIICHUE KaTylKu? Kak OHO 3aBUCUT OT Y4acTOTHI?
Yemy paBHA peakTUBHAsI MOILIHOCTb B LIENU C MHYKTUBHOM KaTyIIKOW?

KaxoBbl (ha30BbIe COOTHONICHUS MEXKTY HAMPSHKEHUEM H TOKOM B IIETIH C
KOHJIEHCATOPOM?

Uemy paBHO EMKOCTHOE CONPOTUBIIEHUE KOHeHcaTopa? Kak 0HO 3aBUCUT OT 4acTOTHI?
B kakux enquHuUIIaX U3MEPSETCS peaKTUBHAS MOIHOCTh?

Uemy paBHA peaKTHBHAsI MOIIHOCTD B LIEMH C KOHIEHCATOPOM?

Jlokaxkute, 4TO pealIbHYIO KaTYIIKy MOKHO 3aMEHUTH B CXEME JIEKTPUUECKOH IeTH
MOCIIeI0BATEIbHBIM COETUHEHNEM aKTUBHOTO U MHAYKTUBHOI'O COTIPOTHUBIICHUH.
Urto Takoe akTHBHAS ¥ UHIYKTHBHAS COCTABJISIFOIINE BEKTOPA HAMPSKCHHUS B LIETIH C
[I0CJIEqOBAaTEIbHBIM coenHeHneM R u L?

Onummure NopsI0K MOCTPOSHUSI BEKTOPHOU TUarpaMMBbI IIPH MOCIEI0BATEIIBHOM
coenqnuenuu R u X .

Ha ocHOBe BEKTOpHO# AMarpaMMbl HAMUIITUTE BBIPAKEHUE JJIs1 OTPEACIICHUS TIOTHOTO
HaIPSDKEHUS.

Urto Takoe nonHas momHocTh? Kak ona onpexaensercs?

Yro Takoe Kod(PUIMEHT MOIITHOCTH?

3anumuTe ypaBHEHHE 110 BTOPOMY 3aKOHY Kupxroda s MTHOBEHHBIX 3HAYCHUI B
LU C MOCJIeI0BATEIbHBIM COEIMHEHNEM PE3UCTOPA U KOHAEHCATOPA.

Onummre mopsI0K MOCTPOSHUSI BEKTOPHOM TUAarpaMMBI [IEMH C IMOCIEeI0BATEIbHBIM
coeqnuenrem R u C.

Kak BbIYHCIISIETCS TOTHOE COMPOTUBIICHUE TSN C MTOCIIEI0BATeIbHBIM COSIMHEHHEM R
u C?
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10. OnumuTe NopsAAOK NOCTPOCHUS BEKTOPHON AMAarpaMMBI IIETIH C ITOCIe10BaTeIbHBIM
COEIMHEHUEM PE3UCTOPa, KaTyIIKU U KOHAEHCaTOopa.

11. Ha ocHOBE BEKTOPHOM AMarpaMMbl 3alUIIATE BEIPAXKEHHUE ISl ONIPEAEIICHUS [TOJIHOTO
HaIPSDKEHUS.

12. OnumuTe NopsAA0K NOCTPOCHUS BEKTOPHON AMAarpaMMBbI IIETH C MapauIeIbHBIM
COEIMHEHUEM PE3UCTOpPa, MHAYKTUBHOMN KaTYyIIKH U KOHAEHCATOpa.

13 Kak Brrunciasgercs moiHast MPOBOAMMOCTD LICITUC MAPpAJUICIIbHBIM COCANHCHUCM
pe3ucropa, MHAYKTUBHOM KaTYyIIKU U KOHAEHcaTopa?

1. Kakoii pexxum paOOThI LIETTH IEPEMEHHOT'0 TOKa Ha3bIBAIOT PE30HAHCHBIM?

2. B kxakoii 1menu BO3MOXKEH pE30HAHC HANpsOKEHWH?  3amuIunTe  yCIOBHE
BO3HHUKHOBEHHUS PE30HAHCA U BBIPAXKEHUE I PE30HAHCHON YaCTOTHI.

3. Uemy paBeH a30BbIi COBUT MEXKIy HAMPSHKCHHEM W TOKOM TIPU pPE30HAHCE
HanpsH>KeHUun?

4. 3anummuTe BBIPAXKEHUE IS TOKAa B LIEMH IPHU YCIOBUU BO3HUKHOBEHHUS PE30HAHCA
HanpsHKEHUM.

5. B kakoi uenu BO3MOXEH Pe30HaHC TOKOB?

6. B 4yem 0cOOEHHOCTH PE30HAHCHOTO peKUMa?

7. 3anumuTe BbIpaKeHHE ISl ACHCTBYIOIIErO 3HAUYCHUS TOKA B LIETH C MapalieIbHbIM
COEIMHEHNEM PE3UCTOPa, KaTyIIKU U KOHAEHCATOpa B PEKUME PE30HAHCA TOKOB.

1. Kakyro mIocKocTh Ha3bIBaIOT KOMILIEKCHOM?

2. llepeuncnure (opMbl 3aIMCH KOMIUIEKCHBIX dncelsl. Kak 3amuchIBalOT KOMILJIEKCHBIE
Yyucia B pa3HeIX hopmax?

3. JlokaxuTte, YTO CHHYCOMJAIbHBIA TOK MOXXHO HPEACTABUTh KOMIUIEKCHBIM YHUCIOM H
M300pa3uTh BEKTOPOM Ha KOMIUIEKCHOM MJIOCKOCTH.

4. Kak n3o0paxaercss KOMIUIEKCHOE YUCIIO HA KOMIUIEKCHOH MIIOCKOCTH?

5. Uro Ttakoe komruiekcHas amruiuTyna? Kak ona wm3o0paxkaeTcss Ha KOMIUIEKCHOM
miockocTH? Kak BbIUMCISETCS KOMIIIIEKC AEUCTBYIOLIETO 3HAYEHUS?

6. Ecnm Tok 3amaH B KOMIUIEKCHOM (popme, Kak OINpeNeinTh €ro MrTHOBEHHOE 3HaueHUe
JUIs1 1I000T0 MOMEHTA BpEMEHHU?

7. B uenu c mocinegoBarelbHeIM coequHeHneM R=20m; X =40M u Xc=60M BBLIYUCIHTH
KOMILJIEKCHOE CONTPOTHBIICHHE LIETIH, 3aIIUCaB €ro B alre0pandeckoil 1 moxka3aTreabHol Gpopmax.

. H o
8. KoMmiekcHBINI TOK Iemnu |:1,3(-;-‘140 A; KomMmmulekcHOE CONpPOTHUBICHHE LENH
Z =(2+ j4)Om. Paccuntarh KOMIUIGKCHOE HANPSDKCHHE MMM B anreOpandeckoil u

nokKazaTebHOU popMax.

9. W3noxuTe OCHOBBI CHMBOJIMYECKOTO METO/Ia pacueTa 1erneld CHHYyCOMIaIbHOTO TOKA.

10. Ha kakoM OCHOBaHHMH BCE€ METOMBI pacyeTra IIeNed MOCTOSHHOTO TOKa MPUMEHHMBI K
[ENsIM CHHYCOHIaJTbHOTO TOKa?

11. 3anumute Gopmyny 3akona OMa B CHMBOJIMUECKOM opme.

12. Cpopmynupyiite 3akon Oma B KoMmIiekCHOM (opme. Hammmmre BbIpaxkeHuUs
KOMILJIEKCHOTO COTIPOTUBJICHUS IIEMH TPHU IMOCIIeN0BaTeIbHOM coeauHeHnu: a) R u X ; 6) R u
Xc; B) R, X_ u Xc.

13. Hanmmure BBIpaXeHHWE UII KOMIUIEKCHOW MPOBOJAMMOCTH IEHH TPH THapalIeTbHOM
coeaunenuu: a) Ru b ; 6) Rubc; B) R, b u be.

14. Copmynupyiite nepbiii 3akoH Kupxroda B cumBosmueckoi hopme.

15. Copmynupyiite BTOpoii 3akoH Kupxroda B CHMBOIHYECKON opMme.

1. JlaiiTe ompeneneHne YeTHIPEXTOMIOCHHUKA. [IprBeauTe MpuMepHI.
2. Kakyto ¢yHKIHIO BBITOJHSAIOT YE€THIPEXOTIOCHUKH?
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Kakue 4eThIpexNOIIOCHUKHM Ha3bIBAIOT CUMMETpHUYHBIMU?ChopMynHupyiTe ycaoBHE
CUMMETPUHU YETBIPEXITOIOCHHKA.

3anuIuTe ypaBHEHMSI YETHIPEXIIONIOCHUKA.
KakuMm ypaBHeHHeM cBsi3aHbl KO3()(DUIIMEHTHI YETHIPEXIIONIIOCHUKA?
UTo Ha3bIBAIOT XapaKTEPUCTUYECKUM COIIPOTUBIEHUEM YETHIPEXIIOIIOCHUKA?
UTo NOHUMAIOT MO/ MOCTOSIHHOM Nepeayl CAMMETPUYHOTO YETHIPEXMOIIOCHUKA?
Hapucyiite T - oOpasnyto, II - oOpa3Hylo cXeMbl 3aMeLICHHS MacCUBHOTO
YEThIPEXIOJIFOCHUKA.

Kaxkue cucreMbl Ha3bIBAIOTCSI MHOTO(a3HBIME?

Uro nonnmMarot noj Ga3oit MHOTO(pa3zHON CHCTEMBbI?

[TosicHuTe IPUHITUTT ACHCTBUS TpeX(pa3HOTo reHepaTropa.

3anummre cuctemy Tpexdazupix 3JC 1t MTHOBEHHBIX 3HaYCHUH U B
CUMBOJIMYECKOH opme.

Hapucyiite rpaguky MrHOBEHHBIX 3HAYEHUH CUCTEMBI CHMMETPUYHBIX TPeX(Pa3HbIX
SJ1C.

HapucyiiTe BeKTOpHYIO 1UarpaMMmy CUMMeETpUYHBIX Tpexdasubix D/IC.

Kaxkyro BenmnunHy Ha3bIBAIOT ONIEPATOPOM MOBOPOTA B Tpex(ha3HoM cucteme?
[Touemy HecBsi3aHHBIE TpeX(a3zHbIe LIETH HE HAIUTH IPUMEHEHHS Ha PaKTUKE?
[lepeuncnure naTh CI0OCOO0OB COETUHEHHS TpeX(Pa3zHOTo reHepaTopa U Harpy3KHu.

Kak coennauTh haszpl TeHepaTopa B 3Be314y?
Kakue npoBoia Ha3bIBaIOT TUHEHHBIMU?
Kakue nmpoBoia Ha3bIBaIOT JTUHEHHBIMU?
Kaxoii mpoBo Ha3pIBAIOT HYJIEBBIM WJIM HEUTPAIBHBIM?
Yro Ha3wBaroT (ha3oi Harpy3Kku?
Kakue Toxku Ha3bIBatoTCS TUHEUHBIMU?
Kakue HanpskeHUs! Ha3bIBalOTCS JIMHEUHBIMU ?
Kakwue Toku Ha3bIBatoTCs (a30BBIMU?
Kaxkue nanpshxkeHus Ha3pIBatOTCS (ha30BBIMHE?
Kaxkas Harpy3ka Ha3pIBaeTCsl paBHOMEPHON?
Yemy paBHa akKTUBHAs MOITHOCTH Tpexa3Hoi mernu?
UYeMy paBHa peakTHBHAs MOUIHOCTH TpexdazHoi 1enu?
Kaxk Bbrmcnsercs mojgHas MOIIHOCTh Tpex(a3Hou 1enu?
Jaiite onpeneneHue Kpyroporo Bpamaronerocss MarHuTHOTO IOJIS.
Kakoe MarHUTHOE 10JI€ Ha3bIBAETCS MYJbCUPYIOLIUM U ToUYeMy?

Kaxkne HanpsikeHus 1 TOKM Ha3bIBalOT HECUHYCOUIaJIbHBIMU?

Kak MOXHO OCYIIECTBUTH AHAJIMTUYECKOE OINHCAHHE HECHMHYCOMIANbHOW (DYyHKIHH
BpeMeHu?

Kak Bpluncigercs JAeiCTByIOllee 3HAYEHME HECHHYCOMAAIBHOTO TOKAa WIH
HanpsHKeHUs?

Kak Bblumcnsercs akTHUBHas MOIIHOCTh TMPU HECHUHYCOMJAIbHBIX TOKaxX WIHU
HanpsHKeHUsAx ?

JlaiiTe onpeieneHre IEKTPHUECKUM (PUIbTpam.

JIist KakuX 1eneld TPUMEHSIOT dJIEKTpUIecKue PrIbTphI?

[TpuBeauTe mpuMepsl GUIBTPOB HUZKUX U BBICOKUX YaCTOT.

Kaxkue pexxumbl paObOTHI 3JIEKTPUUECKON 1IETIH HAa3bIBAIOT YCTAHOBUBIITUMUCS?

UTo NOHUMAIOT 1101 KOMMYTALIUEN B AJIEKTPUUYECKOM Lienn?

Kaxkue pexxumbl pabOTHI 3JIEKTPUUECKON 11T Ha3bIBAIOT EPEXOTHBIMHU?

JlokaxxuTe HEBO3MOXKHOCTh CKayKa TOKAa B MHAYKTUBHOM KaTYIIKeE.

JlokaxuTe HEBO3MOKHOCTh CKayKa HANPSKEHUs HA KOHJIEHCATOPE.
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UTo MOHMMAIOT MOJ JOKOMMYTAlIMOHHBIMU U MOCIEKOMMYTAIMOHHBIMUA HAaYallbHBIMH
yCIOBUAMU?

Kakue HauanbpHBIE YCIOBHS Ha3bIBAIOTCS HYJIEBBIMU, 2 KAKUE HEHYJICBBIMU?
ChopmynupyiiTe 3aKOHBI KOMMYTaIIUH.

Uewm omnpenensieTcs: JIUTEIbHOCTh IEPEXOIHOTO Mmpolecca’?

Kakoe pemenue auddepeHunaasHOoro ypaBHEHHs 1M HA3bIBAIOT MPUHYKICHHON
COCTABJISIIOLIEH IEPEXOTHOTO TOKA WIIM HATIPSKEHUS?

Kakoe pemenue nmuddepeHmanpsHOT0 YpaBHEHUS €M  HA3bIBAIOT CBOOOIHOM
COCTABJISIFOLIEH IEPEXOJHOTO TOKA WIIM HATIPSKEHUS?

Kaxkoit ¢yHKIIMEl OmUCHIBAaeTCS CBOOOJHAS COCTABJIAIONIAS IMEPEXOJHOTO TOKA WIIH
HapsDKEeHUs?

Onummure METOUKY COCTaBJICHHS YPABHEHUI JIsI CBOOOJHBIX TOKOB U
HaNpsHKEHUM.

B uem 3axmrouaercss anreOpau3anuisi ypaBHEHUH [Jii CBOOOJHBIX TOKOB H
Hanpsp>KeHUun?

Haiinute npon3BoAHYIO OT CBOOOAHOTO TOKA.

Haiinure naTerpan or cBOOOIHOTO TOKA.

Kakoe ypaBHEHNE Ha3bIBAIOT XapaKTEPUCTUUECKUM?

[Touemy neiicTBUTENbHAST 4YacTh KOPHEW XapaKTEPUCTHYECKOTO YpaBHEHHS
JOJKHA OBITH OTPUIIATENLHOM?

Hapucyiite rpaduk cBOOOTHON COCTaBISAIONMIEH MEPEXOAHOTO TOKA MPU OTHOM
KOpHE XapaKTEePUCTUUECKOTO YPaBHEHUS.
[lepeuncinre OCHOBHBIE OIEpalMyd IPU pacyeTe MEPEXOAHBIX IPOLECCOB B
JIMHEUHBIX 3JIEKTPUUYECKUX IETIsX.
[lepeuncirre METOIBI pacyeTa NEPEXOJHBIX MPOLECCOB B JIMHEHHBIX 3JIEKTPUUECKHUX
LEeMsX.

10. IMosicHuTE CYTh KJIACCHYECKOTO METO/Ia pacuera.
11. Kak onpenensitoTcsi HIOCTOSIHHBIE HHTETPUPOBAHUS B KIIACCUYECKOM MeToie?

arwN

o

1

[losicauTe cyTh omepaTOpHOro METOJla pacdera IEPEeXOJHBIX IpoleccoB. B
4YeM MpPEeUMYIIECTBO OMNEpPaTOPHOIO METOAAa pacyera IO CpPaBHEHUIO C
KJIACCUYECKUM?

Kakyro ¢yHKIMIO Ha3pIBAIOT OPUTHHAIOM, a KaKyl0 U300pakeHHEM?

Kak MOXHO mepeiTH OT OpUrnHajia K onepaTopHOMY U300pakeHU 0 QyHKIIMN?
Kak mo ornepaTopHoMy H300pa)KEHHUIO MOYKHO HAUTH OpUTHHAT (PyHKITUN?
[Monmyunte BbIpaxkeHue 3akoHa Oma B ONEpaTopHOl ¢Gopme NpH HYIEBBIX
HAYaJIbHBIX YCIOBUSIX B LEIH.

Cdopmynupyiite 3akonsl Kupxroda B onepatopHoii popme 3anucu.

[TosicuuTe MOPAIOK pacyeTa MePexoHbIX MPOLECCOB ONEPATOPHBIM METOAOM.

PaccmoTpuTe 1enb npu HEHYJIEBBIX HAYalbHBIX YCIOBUSX M MOJYYUTE BBIpaKEHHE

3akoHa OMa AJ1s1 3TOrO Cirydasl.

2.

YeMy paBHO OIEpPaTOPHOE COMPOTHUBIICHHE IICTH, COCTOSIIEH W3 IOCIEAOBATEIHLHO

COEIMHEHHBIX PE3UCTOPA, KOHIEHCATOPa U UHAYKTUBHOW KaTyIIKH?

3.

[TosicHuTe METOAUKY MPUMEHEHHS] TEOPEMBI PA3JIOKEHUs IJIsl TTOJyUYeHUsl OpUruHaia

0 OTIEPaTOPHOMY U300paKEHUIO.

1.
2.

Kaxue 31eMeHTBI 3JIEKTPUUECKUX LENIEN Ha3bIBAIOTCS HETMHEUHBIMU?

UTo noHMMAIOT 1O BOJIbTAMIIEPHOU XapaKTEPUCTUKON HETMHEHHOTO 3JIeMeHTa?
Kakum 00pa3oM 10 BOJIBTAMIIEPHOW XapaKTEPUCTUKE OMPEICIUTh CTAaTHYECKOE
COIPOTUBIIEHUE U CTATUYECKYIO MPOBOJUMOCTD?
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Yem omnpeaensercs MHEPLUUMOHHOCTh HEIMHEWHOro 3nemeHnTta? IlpuBennrte npumepsl
0€3MHEPLIMOHHBIX U MHEPLIMOHHBIX HETMHEHHBIX 3JIEMEHTOB.

5. IlpuBemute  mpuUMeEpbl  HEIMHEMHBIX  PE3UCTOPOB €  CHUMMETPUYHOH U
HECUMMETPUYHOM BOJIbTAMIIEPHON XapaKTEPUCTUKOM.

6. IlosicHMTe METOAMKY pacyera HEIWHEHHON Ilemu MOCTOSIHHOTO TOKa C
ITOCJIEI0BATEIbHBIM COCIMHEHUEM JIBYX HEJIMHEMHBIX PE3UCTOPOB.

7. TlosicHUTE METOAUKY pacueTa HEIMHEHHOW LIETIH MTOCTOSHHOTO TOKa C MapajlieIbHbIM
COEIMHEHHMEM JIBYX HEJIMHENHBIX PE3UCTOPOB.

8. TlosicHuTe METOAMKY pacdera HEIMHEWHOU IemH MOCTOSHHOTO TOKa CO CMEIIaHHBIM
COEIMHEHNEM HEJIMHENHBIX PE3UCTOPOB.

1. Kak nompaznenstorcsi MaTepuaibl 0 MarHUTHBIM CBOMCTBaM?

2. UTO MOHMMAIOT MO MATHUTHOH IICTIBIO.

3. ITlpuBemuTe mpuMEpPHIMAarHUTHBIX LIETICH.

4. Hepa3BeTBiI€HHas U pa3BETBICHHAs MarHUTHAs LIENb (TIPUMEPBI).

5. Kakyro posb BBIIOTHSAIOT MAarHUTOIIPOBOABI B PA3IMYHBIX 3JIEKTPOTEXHUYECKUX
YCTPONCTBAX.

1. Ilepeuncnute OCHOBHBIE BEIWYMHBI MAarHUTHOro mojs. Kak OHM CBsSI3aHBI MEXIY
co0oi?

2. YTo mMOHMMAIOT MO MAarHUTOABUKYIIEH CHUTTION?

3. Kakyro BenmnuMHy MOHMMAIOT TOJ] HAMAarHUYMBAIOIICH CHIION (MarHUTOABIDKYIIEH
CHUJION) KaTYIIKH C TOKOM?

4. Kakyro BEIMYMHY Ha3bIBalOT MArHUTHBIM ITOTOKOM? B KakuX eAMHMLIaX U3MEpSAeTcs
MarHuTHBIN NOTOK?

5. UYem o0ycrnoBieHo sBieHue hpeppomMaraernzma’

6. UYem 00ycIOBJICH MAarHUTHBINA THCTEPE3UC?

7. Yro mMOHMMAIOT TOJ OCTAaTOYHOM MAarHUTHOW WHAYKUMEH QeppoMarHuTHOTO
Marepuaia?

8. Kakyro xapakTepucTUKy (PeppOMarHUTHOIO MaTepuaia Ha3bIBAIOT KOIPIUTHBHOU
cunoit? Uto oHa xapaktepusyer?

9. Kakue (eppoMarHUTHBIC MaTepHAlIbl HA3bIBAIOT MArHUTOMSTKUMHU U modemy? ['me
MIPUMEHSAIOT MAarHUTOMATKHE MaTepUabl?

10. Kakue eppomMarHuTHBIE MaTepualibl Ha3bIBAIOT MarHUTOTBEPAbIMU U Todemy? ['ne
MIPUMEHSAIOT MarHUTOTBEPbIE MaTEpUaIbI?

1. Yro moHUMAOT MOJ MAarHUTHBIM MaJeHHUEM HanpsokeHus? B kakux eauHHIax
M3MEPSIETCS] MAarHUTHOE HampsKeHue?

2. Cdopmymupyiite 1-b1it 3akon Kupxroda ajiss MaraHuTHOH 1emu.

3. Cdopmynupyiite 2-0it 3akoH Kupxroda st MarHUTHON TETH.

4. Kakumu BeIMYMHAMH ONpEAeNseTCs MarHUTHOE COMPOTUBIICHUE Y4acTKa MarHUTHOM
uenu?

5. Kakyro 3aauy npu pacyere MarHuTHOM 11€MM HAa3bIBAIOT MPSIMOM, a KaKylo —
oOpaTHO?

6. [TosicHuTe METOIMKY pacdeTa pa3BETBICHHOW MAarHUTHOM IEMH C OJTHOM
HAMarHMYMBAIOLIEH CHIION.

7. [TosicHuTe METOIMKY pacueTa pa3BETBICHHOW MAarHUTHOM IIEMH C HECKOJIBKUMU
HaMarHMYMBAIOIIUMH CHJIAMU METOJIOM JIBYX Y3JIOB.
Kakyto HHIyKTUBHYIO KaTyIIKy Ha3bIBAIOT HEJIMHEWHON U ToueMy?
Yem 00yciOBIICHa HEIMHEHHOCTh KYJIOH-BOJIBTHOM XapaKTEPUCTHKH HEITWHEWHBIX

KOH/JIEHCAaTOPOB?
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Y  kakmx AUDJICKTPUYCCKHUX  MATCpHUAJIOB IMPOHUIACMOCTDH ga 3aBHCUT OT

HaIPSHDKEHHOCTH JIEKTPUYECKOTO MOJIS?

=

©OoNOA

[IpuBeauTe cxeMy 3aMenIeHUs] HETMHEWHOTO KOHJIEHCATOoPa.

[Touemy HeIMHENHHBIE 3JIEMEHTH MOKHO CYMTaTh T€HEPATOPAMHM BBICIIUX TAPMOHUK?
Kak mpu momomy HETMHEWHBIX 3JE€MEHTOB MpeoOpa3oBaTh MEPEMEHHBIH TOK B
nocTostHHBIN? Kak Ha3pIBalOTCS yCTPONCTBA, peaTM3yIONIUe Takoe mpeodpa3zoBanue?
Kak mpu momomm HeNWHEHHBIX 3JIEMEHTOB MpeoOpa3oBaTh IMOCTOSHHBIA TOK B
niepeMeHHbIN? Kak Ha3bIBaIOTCS YCTPOMCTBA, pealTu3yIoIINe Takoe Mpeodpa3oBaHue?
B kakoii nienu MoxeT BO3HUKATh (peppope30HaHC HANIPSHKEHU?

Crabunuzaius Toka U HanpsHKeHUsI.

[IpeobpazoBanue xenaeMbiM 00pa3oM (GOPMBI BXOJHOTO HAIPSIKEHHUS.

B kakoii riernu MOXeT BO3HUKATh (eppOpe30HAHC TOKOB?

OOBscHUTE TPUTTEPHBINA AP PEKT NpH Peppope3oHaHCe HATIPSHKEHHH.

OO0bsicHuTe TpUTTEpHBINA D PEeKT pHu heppope3oHaHCE TOKOB.

10 Ycunenue HanpspKeHUs (TOKa).
11. YcuneHnue MOIHOCTH.

w

ISAE I

1.B gem 3akiir04aeTcsi OCHOBHOE OTJIMYHE IIETIEH ¢ pacipeieICHHBIMHU TTapaMeTpaMu OT
Lene ¢ cocpeoTOUEHHBIMU NTapaMeTpamu?

2.HauepTuTe 1EnoYeyHyH0 CXEMy 3aMEIICHHS JJIMHHOW JIMHUM SJIEKTPOIepenadyud 1
OGBHCHHTG, yeM OHpGI[eJIHIOTC}I cec HpOI[OJII:HBIG 148 HonepeqHHe COHpOTI/IB.HeHI/I}I?

3.Kakast muHMsI Ha3bIBAETCS OJTHOPOTHOM ?

3anumute  auddepeHnuanbHbBIE  ypaBHEHUS JIMHUM € paclpeaeleHHbIMU
napaMeTpamm.

[Touemy muddepeHnmanbable ypaBHEHHs TMHUHU C paclpeelIeHHbBIMU MapaMeTpaMu
3aIMCBIBAIOTCS B YACTHBIX IPOU3BOIHBIX?

UTo NOHMMAIOT MO MOCTOSIHHON pacrpoOCTpaHEHUs JIMHUU?

Yro mnonumaroT mnoja KoddduuumeHtom 3atryxaHus u KodpduimeHtom Qaspi?
[Tosichute pusnyecknii cMpICT 3TUX KOADPHUITUEHTOB U TaAUTE UX PA3MEPHOCTH.
Kakyro Benmn4rHy Ha3bIBAIOT BOJHOBBIM COTPOTHBIICHUEM JIMHUN?

Bripasute HanpspkeHHE W TOK B MPOM3BOJIBHOM TOUYKE JIMHMM YEpe3 HaNpsKEHHE U
TOK B €€ HavaJe.

Kak u3MeHsTCs BbIpaKe€HUs, MOJyYEHHbIE B 1.4, €CIM 3a Hadajlo OTCUETa MPUHATh
KOHeEIl JUHUHN?

Kakyto ckopocTh Ha3bIBalOT (a3oBoii? Kak oHa Beraucnsercs?

PaccmoTrpuTe ypaBHEHHS JIMHUM B PEKUME MTOCTOSIHHOTO HaIPSHKCHHUS.

Kaxkyro nuHuI0 Ha3pIBaIOT TMHUEH 0€3 ToTeph?

Cdhopmynupyiite ycioBus CyIIeCTBOBAHUS JIMHUU 0€3 IOTEPb.

Yemy paBHO BOJIHOBOE CONPOTUBIICHUE JTUHUU O€3 TTOTEPH?

B kakux ciyyasx sBisercsl 1esecooOpa3sHOW 3aMeHa JHHHUU C paclpeielCHHBIMU
napaMeTpamMu  SKBUBAJICHTHBIM  YETBHIPEXIIOJIOCHUKOM C  COCPEJOTOYEHHBIMU
napamerpamu?

ConocTaBbTe ypaBHEHUS JIMHHUU C PACIPENEICHHBIMU apaMeTpaMy ¢ YPaBHEHUSIMU
YETBIPEXIIOIIOCHUKA C COCPEJOTOUYEHHBIMHU MapaMEeTpPaMU U BBIPA3ZUTE MOCTOSHHBIE
YeTHIPEXIOIIOCHUKA Yepe3 MapaMeTpbl TUHUH.

Kakue sKkBUBaNE€HTHbIE CXEMbl 3aMEILEHUSI UYETHIPEXIIONIOCHUKA TMPUMEHSIOT IS
3aMEHbl  JIMHUM  C  paclpeleieHHbIMH  IapaMeTpaMH  SKBUBAJICHTHBIM
YETHIPEXIOJIOCHUKOM?
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1.KakoBa OCHOBHAs OTJIWYUTENLHAS OCOOCHHOCTH QJICKTPOMAarHuTHOI'O IIOJIsI KaK BHUOa

Matepun?

2.KakuMu JByMSI CTOPOHAMH XapaKTEpPU3YeTCsl JJIeKTpoMarHutHoe moje? Kak st

CTOPOHBI CBSI3aHBI MEXKIY COOO0H?

3.0xapakTepu3yiTe MOHIATHE «AJIEKTPUICCKOE TIOJIE».
4.Kakumu 1ByMsI OCHOBHBIMH BETMYMHAMHU XapaKTEPU3YeTCs AIEKTPUUECKOE 1101e?

1.

JlaliTe onpeneneHne NOTEHIMAaNa MEKTPUIECKOTO MOJIS.

2.YT0 MOHMMAIOT IO/l CHJIOBOM JIMHUEH JIEKTPUUECKOTO OIS ?

3.

Kaxoii Tok Ha3bIBatOT TOKOM IIPOBOJAUMOCTH , & KAKOH — TOKOM CMELICHHUS?

4. Vpasaenue [lyaccona u ypaBHenue Jlamiaca.
5. UTO NOHMMAIOT IOl TPAHUYHBIMH YCIOBUSMH B 110J1€?
6. ChopmynupyiiTe M JOKaXXKHUTE YCIOBHS Ha TpaHHULE pa3jeia MPOBOJIAIIETO Tela U

TUDJIEKTPHKA.

7. ChopmynupyiTe 1 TOKaXKHUTE YCIOBUS Ha TPAHULIE pa3zelia ABYX IUIICKTPUKOB.

ook wnhE

N

Kakue snextpuyeckuie 3apsiibl Ha3bIBalOT CBOOOIHBIMU U 1TOYEMY?

Kaxkue snextpuueckue 3apsasl Ha3bIBalOT CBA3AHHBIMU?

B 4em 3akmrodaercs sBiIeHUE NOISAPUA3ALNA?

KakoB (pM3HUeCcKuii CMBICI BEKTOpA HONSApH3auu P ?

Cdhopmynupyiite Teopemy ["aycca B uHTErpagbHOi Gopme.

ITpn kakuxX ycIOBHSIX MOXHO YCIEIIHO UCIOJIb30BaTh TeopeMy ['aycca B
uHTerpaiabHoi popme? IlpuBeaure npumep.

[IpoxommenTupyiite Teopemy ['aycca B nuddepennmansaoit popme. Kakon ee
¢buznveckuii cMpICi?

Jlaiite pu3nyeckoe TOJIKOBAaHUE MOHATUAM IPaUeHTa U JUBUPI€HIUH.

Kakoii Tok Ha3bIBalOT TOKOM MTPOBOAUMOCTH , & KAKOW — TOKOM CMEIICHUA?

Kak cBsi3aHbI BEKTOp IUIOTHOCTH TOKA U TOK?

Ilouemy ypaBHenue 5 = 5 (E + E, ,Ha3BIBAIOT 000011eHHBIM 3aKk0HOM OMa, a
cmop

TaKke BTOphIM 3akoHOM Kupxroda?
JlokaxuTe, 4TO 3JIEKTPUUECKOE T0JI€ B MPOBOASAIICH Cpe/ie MOAUMHSIECTCS YPaBHEHUIO
Jlannaca.

1. Jaiite onpeneneHre MarHUTHOMY TTOJIIO MMOCTOSHHOTO TOKA.
2. Kakumu oCHOBHBIMU (PU3UYECKUMU BETUYMHAMH XapaKTEPH3yeTCs
MarHuTHOE IoJie?
Kakos Qusnuecknii cMmbic BekTopoB B, J, H ¥ KakoBbl eIMHUIIBI H3MEPEHHUS STUX

BEITUYUH?
4. Kax cBs3anbl Mesxxay co0oii BekTopsl B, J, H ?
5. ChopmynupyiiTe 3aKOH IMOTHOTO TOKA B MHTErPaIbLHOMN hopme.
6. Kaxue nons Ha3pIBaroT BUXPEBBIMU?

ChopmynupyiiTe TPUHITUIT HEMPEPHIBHOCTH MarHUTHOTO TOTOKA B MHTETPAIBHON H
nuddepeHImaIbLHOR popmax.
8. MoryT a1 TUHUU MarHUTHOTO TOJISL OBITh MPEPHIBHBIMU?
9. Kakyto  xapakTepuUCTHKYy  Ha3bIBAIOT  BEKTOP-MOTEHIMAIOM
MarHuTHOTO NoJisA?

JIs KakWxX TOYEK MPOCTPAHCTBA MArHUTHOE IIOJIE MOXKHO pacCMaTpHBaTh Kak
HOTEHIIHAIBbHOE?
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2. Kakomy ypaBHEHHUIO OJUUHACTCS CKAJSIPHBIA TOTEHIIMAI MAarHUTHOTO TOJIS?
3. BekTopHBIif MOTEHIIUAT MAarHUTHOTO TIOJISI.
4. BbIpa3uTe MarHUTHBIN OTOK Yepe3 LUPKYJIALUIO BEKTOP-TIOTEHIHATIA.

Jaiite onpeneneHue NEpeMEHHOMY IEKTPOMATHUTHOMY IOJIIO.

B uem 3axmrouaeTcst GU3MYECKUN CMBICT IEPBOTO ypaBHEeHUs MakcBermia?

Jaiite ¢pu3nueckoe TOIKOBaHUE BTOPOTO ypaBHEHUs1 MakcBesia.

3anuInTe MOJHYIO CUCTEMY YPaBHEHHUU IMEPEMEHHOI0 3JIEKTPOMArHUTHOIO MOJIS.
3anumuTe ypaBHeHHs] MakcBelia B KOMILIEKCHOH GopMe.

Yemy paBeH 1oTok BekTopa [loifHTHHTa CKBO3b JIIOOYIO 3aMKHYTYIO TTOBEPXHOCTDH?

1. Chopmymnupyiite ypaBHeHUS MakcBeia 11l POBOISIIIEH CPEIbI.

2. Kakyo 3JIeKTpOMarHMTHYIO BOJIHY Ha3bIBAIOT MJIOCKOM?

3. Ilpoananu3upyiTe MpoIECC PACHPOCTPAHEHUSI IIJIOCKOM 3JIEKTPOMAarHUTHOMN
BOJIHBI B IIPOBOJISALIEM ITOJTYIIPOCTPAHCTBE.

4. Yem OOBACHUTH, UTO OJJEKTPOMAarHUTHAas BOJIHA 3aTyXaeT, IPOHMUKAs B
MPOBOJAILYIO Cpeny?

5. Kakoii yron B mpoCTpaHCTBE COCTABIISIIOT BEKTOPHI EuH MaJaroEel BOIHBI,

Y Ha KaKOM yroJj cMeIeHbl BO BP€MEHU X MTHOBEHHbIE 3HAUCHUSI?
6. Kakyio BenmuMurMHy MOHMMAIOT MO TIIyOMHONW mnpoHMKHOBEeHUS A? OT Kakux
(hakTOpOB OHA 3aBUCUT?
Kakyto Benn4rHy MOHMMAIOT N0 JUTMHOM BOJIHBI B IPOBOAIIEH cpene?
8. Kakyro ckopocTh Ha3bIBalOT (pa30BOM M Y€MY OHA paBHA VISl DJIEKTPOMArHUTHOMN
BOJIHBI B POBOAsAIICH cpene?

~

IoBbINIEHHBIN YPOBEHD

OTkakux TMapaMeTpoB 3aBUCUT HMHAYKTHMBHOCTH KaTymku? B kakux eauHuIax
M3MEPSIETCS UHAYKTUBHOCTD?

OOBbsicHUTE SBJICHHE CAMOWHIYKIUH.

OObscHUTE SBJICHHE B3aUMOUHTYKIIHH.

K wucrounuky onekrpuyeckoir osuepruu ¢ DJIC E=18B u BHyrpeHHuM
conpoTuBiieHueM  I;;,=0,250M MOAKIIOYEH TNPUEMHHK SHEPrud, HUMEIOIIUi
conpotuienrne R=5,750M. HauepTuTh cxeMy M paccunTaTh HaMpsHKEHUE Ha BHEITHUX
3aKMMaX UCTOYHHKA.

.B anekTpuyeckoil 1enH, COCTOSIIEH M3 UCTOYHUKA U MPUEMHHUKA AJIEKTPUYECKOMN
sHepruu, TOK |=2A. BHyTpeHHee CONpPOTHBIEHME MCTOYHUKA [z,=10M.
ComporuBnenne mnpuemMHuka R=230m. Haueptuth cxemy u omnpenenuts IJIC
UCTOYHUKA. 3aMeHUTh UCTOYHUK D/IC peanbHbIM HCTOUHUKOM TOKA.

1. Yro Ha3pIBalOT NOTEHIMAIBHOM 1HarpaMMOil?
2. TlosicHuTe npaBuiIa MOCTPOEHUS MOTEHLIUAIBHON JHarpaMMbl
3. Kakwue BeTMUMHBI SBJIAIOTCS HCKOMBIMU B METOJIE Y3JIOBBIX MTOTEHINAIOB?

Kak mnpousBoauTcs 3amMeHa TPEYrojJbHUKA  CONPOTHUBIEHUN  HKBHUBAJIECHTHOU
TPEXJIy4eBOU 3Be3/101 7

Kaxk MMPOU3BOAUTCA 3aMCHaA TpCXHy‘lCBOﬁ 3BC3/Ibl 3KBUBAJICHTHBIM TPCYTOJIbHUKOM
CONPOTHUBJICHUIA?

Kax BbIpakaroTcst TOKM BETBEH uepe3 MOTEHIUAbl y37I0B?
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1. CuHycowmanbHBI TOK UMEET aMILUIUTYIY |m =10A, YIJIOBYIO YaCTOTy . =314 paolc

¥ Ha4aJIbHYyHo (asy , = 30°. [10 5TUM JaHHBIM 3aIKCaTh ypaBHEHUE TOKA U [OCTPOHTH

rpaduk j(t), cooTBEeTCTBYHOWMI 3TOMY YypaBHEHHIO. ONpenenuTh MIHOBEHHbIE
sHadenus Toka npupt = 0; wt = 30°; wt = 60°.

[lepemeHHBII TOK 3aJaH YPABHECHHEM j =1OOSin(628t—60°). Onpenenuts NEPUOS,

4acTOTy U MTHOBEHHOe 3HayeHue mnpu t=0.

3. Uemy paBeH kodhumueHT GOopMbl CHHYCOUATHHOTO TOKA?

N

o

el N =

5.

Kak n3mensiercs MrHOBEHHass MOITHOCTb B LIENU C PE3UCTOPOM?

Kakue sHeprerndeckue npouecchl NpoOUCXoaaT B LENHU C UICAIbHON KaTyIIKON?
Uto Takoe peakTuBHas MOITHOCTH? Kakoil sHEpreTHUeCcKuii mpouecc B LEMH C
MHIYKTUBHON KaTyIIKON OHA ONpEeNeseT?

Kakue sHeprerndeckue npouecchl NpoOUCXoaaT B LIENU C KOHAEHCATOPOM?

Kak BbIpa3uTcs aelicTBylolIee 3HaU€HNE TOKA B KaTYIIKE Yepe3 U3BECTHbIE 3HAUCHUS
ee napameTpoB R u L u nanpsoxenune nenu U?

Yrto xapakTepu3yeT K03 OUIMEHT MOITHOCTH?

Kak paccunrtats neiicTByrolee 3Ha4YeHNUE TOKa B IIETIH 110 U3BECTHHIM 3HaYeHUsM R, C
u HanpsoxeHus U?

UYto moHUMAIOT 1O JOOPOTHOCTHIO KOHTYpa? UTo onpeaenser 100pOTHOCTH?

Kak Bbruncsiercsi cpeiHeB3BeICHHbIH KO (UIIMEHT MOIITHOCTH?

KakoBO TeXHHKO-3KOHOMHUYECKOE 3HaUeHHE Ko3(dunmenta mouHocTH?

[losscHuTe npU NOMOIIM BEKTOPHOW JMAarpamMmbl KOMIICHCALIMI0 PEaKTHUBHOU
MOIIHOCTH ITPH TOMOIIN KOHJIEHCATOPHOU OaTapeu.

[lepeuncaure oCHOBHBIE MPUUMHBI HU3KOTOCOS@IIEKTPOIIOTpEOUTENIEH.

1. JokaxuTe, 4TO CUHYCOMJAIbHBIM TOK MOXHO TMPEICTABUTh KOMIUIEKCHBIM YHCIOM U
M300pa3uTh BEKTOPOM Ha KOMIUIEKCHOM MJIOCKOCTH.

2.

3a,Z[aHBI MT'HOBCHHBIC 3HAUYCHUA CHUHYCOUJAJIbHBIX
TOKOBj, = 2,4Sin(wt —10°); i, =1,41Sin(wt + 60°). Haiitu xoMIIIeKChl AEHCTBYIOIINX

3HA4YEeHUI 3TUX TOKOB U KOMIUIEKCHBIH TOK |'3 = |'1 + |'2_

ITo KOMILTEKCHBIM 3HAYEHUAM TOKOB |, = 2170 (A) u I'2 :1,8(9J20 (A) 3anucars

WX MTHOBEHHBIC 3HAYCHHS M HANTH MTHOBEHHOE 3HAUYCHHE TOKA |3 = |1 + 1 2.

KommiekcHoe HaIpsHKEHUE CTTH U = 200e /19" B: KOMILICKCHBI

TOK | = (4-j4)A HaiiTu KOMIUIEKCHOE CONPOTUBIICHHE II€MH, 3alkcaB €ro B
anre0pandecKoi u moka3areabHOl hopmax.

JatiTe kimaccuuKanuo 4eThIPEXIOTFOCHUKOB.

Ot yero 3aBucAT KOMIUIEKCHBIE K03 durmentsl A,B,C,D yersipexnontocHuka?

Kak cBszanbl comporuBnenuss T - obpasHoit u Il - oOpasHoOW cxeMm 3aMelieHus
MaCCHBHOTO YETHIPEXITOIIOCHUKA C €0 KO3 hUIMeHTaMu?

B ueM mpeumymecTBa Tpexda3zHoM CHCTEMBI 110 CpaBHEHUIO ¢ OAHO(A3HON U IPYTUMH
MHOT0()a3HbBIMU CUCTEMaMH?
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Kakas cucrema tpexdaszupix I/1C Ha3bIBaeTCA NPSIMOil OCIe10BaTEIbHOCTBIO (a3, a
Kakasi — oOpaTHOM?

3amumute cucreMy Tpexdazupix 3/IC B KOMIUIEKCHOH (hopMe depe3 ormepaTop
IIOBOPOTA.

KakoBbl COOTHOILIEHUSI B CXEMe 3Be3/a-3Be3Ja MEXIy JIUHEHHBIMU U (Pa30oBBIMU
HaANPSDKEHUSIMU U TOKaMu?
KakoBbl COOTHOIIEHHSI B CXE€ME€ TPEYroJbHUK-TPEYTOJbHUK MEXIY JIMHEWHBIMH U
($a30BBIMH HAMIPSHKCHUSIMA U TOKAMU?
B dem 3akimouaeTcsi ocoOE€HHOCTh pacyera Tpex(azHON LeNu MpPU COSAUHEHUU IO
CXEMe€ 3Be3/1a-3B€3/]a U HAJIMYUK B HYJIEBOM IIpoBOJe conpoTusieHud? Iloscuure npu
MOMOIIIN BEKTOPHOM UarpamMmbl.
[losicauTe mopsiiok pacuera LENM NPU COEAUHEHUM HArpy3KH B TPEYTOJBHUK H
HaJIMYMU COMPOTUBIICHUI B TUHEUHBIX MTPOBOJAX.

[Ipy nomomM BpEeMEHHBIX auarpamMMm IOKaKHUTE, YTO DPE3YIbTHUPYIOLIMI BEKTOP

MarHuTHOM WHIYKIIMA TPEX KaTyIleK, pacloNOKEHHbIX mmoj yrimom 120° wu
HNOJKJIIOYEHHBIX K CHMMETPHYHOH TpexdaszHol cucreme, Oyaer Bpamarbes ¢
IIOCTOSIHHOM YTIIOBOM CKOPOCTBIO.

[NosicHUTe TPUHIMIT AEHCTBUS ACHHXPOHHOTO JABHUTATEIIS.

[Touemy cKOpOCTH BpallleHUS POTOpa ACHHXPOHHOTO JBUTATENII HE MOXET OBbITh
paBHA CKOPOCTH BpAIICHUS MAarHUTHOTO TTOJIS?

anummuTe GopMyIbl 1Tl BeIUKcaeHus Ko duimenton psaga Oypoe.

B uem 3axitoyaercss 0COOCHHOCTD PasziokKeHUS B Pl QYHKIUI pU pa3iuyHbIX BUAAX
cuMmeTpuun’?

Kak Bbrancnsercst K03 GUIIMEHT UCKAKEHUS U YeEMY OH paBeH IS CHHYCOUIbI?

Kak ocymectBisieTcss pacueT JUMHEWHBIX LENed MPU HECHUHYCOUIAIBbHBIX TOKAaX H
HaANPSDKEHUX?

Kak ncnomnp3yroTcst pe3oHaHCHBIE SIBJICHUS B 3JIEKTPUUECKUX GUiIbTpax?

Yem 00yCIOBICHBI MIEPEXOAHBIC PEKUMBI B AJCKTPUUYCCKUX IEMSIX M MOYeMY Ha HUX
3aTpauyMBaeTcs Bpems’?

UTo NOHMMAIOT MO MOCTOSTHHON BPEMEHU ETH?

Kak onpenensioTcss TPUHYKIEHHBIE COCTaBIAIONIME TEPEXOAHBIX TOKOB U
HaIpsOKEHUH B JIMHEHHBIX AJICKTPUUYCCKUX IETAX MOCTOSHHOTO W CHHYCOMAAIBHOTO
TOKa?

Yemy paBHa TPUHYKICHHAS COCTABIISIIONIAS EMKOCTHOTO TOKA M HMHIYKTHBHOTO
HaANpPsDKEHUs B Lensax ¢ nocrossHHon D/[C?

[Touemy mpu 3amucu ypaBHEHUH Ui CBOOOIHBIX TOKOB
U HampspKeHUH HE0OXOJMMO «OCBOOOJUTHY» CUCTEMY YPABHEHHMM OT BBIHYKJIAIOLIUX
SAC?

Kak MOXHO MOJTyYUTh XapaKTEPUCTUYECKOE YpaBHEHUE
13 BBIPAXKEHUS JIsl BXOJHOTO COMPOTUBIIECHUS Lienn?

OT yero 3aBUCHUT NOCTOSTHHAas BPEMEHH MEPEXOIHOTO
npoiiecca?

KakuMm  BeIpaX€HHEM  OIUCHIBACTCS  CBOOOIHBIN
Mpolecc B LENH NPU KOMIUIEKCHO-COMPSDKEHHBIX KOPHSX XapaKTEPUCTHYECKOTO
ypaBHEHUsA?

Uem ompenensioTcss 4YacToTa, HaudanbHas ¢asza u
Kod(ppuimeHT 3aTyxaHusi CBOOOJHOW COCTaBIISIONICH TIEPEXOJHOTO TOKa TMPH
KOMILIEKCHO-CONPSI’KEHHBIX KOPHSAX XapaKTePUCTUUECKOTO ypaBHEHUs?
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6. Kak wu3MeHuTCs UIMTEIBHOCTh IMEPEXOJHOTO  TMpollecca, ecld [elb ¢
MOCJIEIOBATEIbHBIM COEJUHEHHEM pPE3UCTOpa W MHIYKTUBHOM KAaTYIIKH MOCIe
OTKIIIOYEHUsT OT ucTouHuka mnoctossHHOH OJIC 3aMKHYTh Ha J00aBOYHOE
CONPOTHUBJICHHE?

1. 3anummuTe BBIpaXXEHUE [UIA ONEPATOPHOIO M300pAKEHHMsI KOHCTAHTBHI,
MoKa3aTeabHON (YHKUNH, TPOU3BOIHON U MHTErpaa.

Ilouemy B pacueTHON ONEPATOPHON CXEME€ IIPU HEHYJIEBBIX HAYAJIBHBIX YCJIOBMSIX
nosIBIISAIOTCS mononHuTensabie uerounuku Li(0) u Uc(0)/p?

Kak mMosxeT OBITh pa3nioskeHa MpaBUiIbHAs pallMoOHaIbHAsA APOoOb Ha MPOCTHIE Apoou?

ChopmynupyiiTe TeoOpeMy pa3ioKeHHUs.

YeMy paBHO YHCIIO claraeMbiX B hopMysie pa3ioxeHus?

1. Kakue xapakTepUCTUKH HEIMHEHHOTO 3JI€MEHTa Ha3bIBAIOT CTAaTUYECKUMH, a KaKUE
TUHAMHUYECKUMU ?

2. Kakum 00pazoM 1o BOJBTAMIEPHOH XapaKTEPUCTUKE OMPEISIUTh TUHAMUYECKOE
COMPOTHUBIICHNE U JUHAMUYECKYIO TTPOBOIUMOCTD?

1. B uem ocHOBHOe oTiauuMe (HeppOMArHUTHHIX MaTEpUANIOB OT JHMAMAarHeTUKOB U

[1apaMarHeTUKOB?

2. Kaxkyto posb BBIIOTHSAIOT MAarHUTOIIPOBOABI B PA3IMYHBIX 3JIEKTPOTEXHUYECKUX
YCTPONCTBAX.

1. Yrto mOHMMAIOT O/ MarHUTOABIKYIIEH CUIION?

2. Yewm 00ycnoBieHoO siBiieHHE Geppomaraernsma’

3. Ilouemy mnpu omnpeneneHHON HAMPSHKEHHOCTH MArHUTHOTO TOJs HaOIromaeTCs
HacblllleHue (peppoOMarHUTHOro MaTepuana’?

1. Kakyro xapakTepUCTHKy MarHMUTHOW IIEMH Ha3bIBalOT BeOep-amrepHoit? [loscHute
MOPSZIOK TIOCTPOCHUS BeOep-aMIIepHON XapaKTEpUCTUKU ISl y4acTKa MarHUTHOMN
LIETIH.
[Iponenaiite BbIBOA 3akoHa OMa JUIsl y4acTKa MAarHUTHOM IEMH.
[TosicHuTe pemenre oOpaTHOM 3a/1a4u.
[ToscauTe penieHne npsaMon 3a1aqyu.

[TosicHuTe METOIMKY pacueTa pa3BETBICHHOW MAarHUTHOM IEMH C HECKOJIbKUMU
HaMarHMYMBAIOIIUMH CHJIAMU METOJIOM JIBYX Y3JIOB.

SARE A

Kak 3aBHCHT WHIYKTHBHOCTh HEIMHEWHON WHIYKTUBHON KATYIIKA OT BEIMYUHBI
MPOTEKAIOIIETo MO0 HEW ToKa?

[ToueMy  cepIeYHHKM  HEIMHEWHBIX  HWHAYKTUBHBIX  KATYIIEK  BBITIOJIHSIOT
IIMXTOBAHHBIMU ?

Ot xakux (aKTOPOB 3aBUCAT NMOTEPH B CEPACUHUKAX HA BUXPEBBIC TOKU?

Ot kakux (HakTOPOB 3aBUCAT TOTEPH B CEPACYHHMKAX HaA IEepeMarHUYMBaHUC
(rucrepesuc)?

Jokaxure rpaduvecKu, YTO TPU CHHYCOUJATHHOM HANPSHKEHUH TOK depe3
HEJTMHEHHBIN 2JIEMEHT Oy/1eT HECUHYCOUIAJIbHBIM.
2. TlosicHuTe MPUHIMIT JEHCTBUS YMHOKHUTENS YaCTOTHI.
3. Kak npu momommu HeTUHEHHBIX SJIEMEHTOB OCYIIIECTBIISETCS MOTYIISAINSA?
4. Kaxk npu momMouy HeIMHENHBIX 3JIEMEHTOB OCYIIECTBIISETCS AEMOAYIALMA?
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1.B yem 3axiroyaeTcsi OCHOBHOE OTJIMYHE LIENEH C paclpeieIeHHbIMU TapaMeTpaMu OT
Lenei ¢ cocpeoTOUEHHBIMU TapaMeTpamu?

1. 3anummTe ypaBHEHMS JIMHHUM C PaCIpPEIEICHHBIMU IapaMeTpaMH B yCTaHOBUBILIEMCS
pEeKHMME CHHYCOUIAIBHOTO HANPSIKEHUS.

2. PemmTe cucreMy YypaBHEHMH JIMHMM B KOMIUIEKCHOH (opMe OTHOCHTEIBHO
HaAIPSDKEHUA U TOKA B JIMHUM.

=

Kakyro BoiHY Ha3bIBalOT MaJarolIei, a KaKyto OTPaKEHHOM?
2. B xakom HampaBIeHUH paCHpOCTPAHSIIOTCS MAJArOIIast U OTPAKCHHAS BOJTHBI?

1. BslIpa3uTe HampspDKEHHE M TOK B IPOU3BOJIBHOM TOYKE JMHHUM YEpe3 HaNpsSIKEHUE U

TOK B €€ Ha4aJIe B PEKUME ITOCTOSHHOTO HANPSKCHMUS.

Kak onpeznensiercs nocTosHHAs pacpOCTpaHEHUS TUHUM Oe3 oTeph?

Kak MO>XHO HCIIOIB30BaTh OTPE3KH PA3HOW JUTHHBI JTMHUHU 0€3 oTeph?

4. Tlpu KakuX YCIOBHUSX B JUHUU 0€3 MOTEph BOZHHKAIOT CTOSIYME DJICKTPOMArHUTHBIC
BOJIHBI?

5. TlomyunTe COOTHOUICHHUS, CBSA3BIBAIOIIME CONPOTHBIEHUSA! - 0Opa3HONH CXEMbI
3aMELIEHUS YETBIPEXIIONIOCHUKA C TapaMeTPaMu JINHUH.

6. IlomyunTe COOTHOILEHUS, CBS3BIBAIOLIME CONPOTUBICHUA [/ - OOpa3HON CXEeMbI
3aMEILIEHUS YETBIPEXIIONIOCHUKA C IapaMEeTPaMU JINHUH.

wn

1.Kakue mosst Ha3pIBalOT MOTeHIMATbHBIMU? [loueMy cymmapHasi paboTa 1Mo mepeHocy
AJEKTPUUYECKOTO 3aps/ia MO 3aMKHYTOMY KOHTYpPY B NOTEHIMAJILHOM TIOJI€ paBHA
HYII0?

1. B xakux 00JacTsIX MPOCTPAHCTBA AJIEKTPOCTATUYECKOE MOJI€ OJUHHIETCS YPaBHEHHUIO
Ilyaccona, a B kakux — ypaBHeHHto Jlamnaca?

2.1loueMy B TmpoBOASAIIEM Telle, TOMEIIEHHOM B 3JIEKTPOCTAaTHUYECKOE IIOJIE,
HAIPsDKEHHOCTH I0JI paBHa Hy0? 1€ ucrosb3yeTcs 3T0 siBieHue?

3. OxapakTepu3ynuTe FIEKTPUICCKOE TIOJIE 3aPSHKEHHON OCH.

=

B dem 3akmitouaercs sSiBICHUE NEKTPOCTATUYECKON MHIYKIINU?
2. qTO HOCHy)KI/IJIO OCHOBAHUEM JIsI BBEACHUA BGKTOpa BHGKTpI/I‘IeCKOI‘O CMCIICHUA
D?

3. JlaiiTe pusnyeckoe TOJKOBAHHE MOHITHAM TPAIUCHTA U TUBUPTCHIIUH.

=

[Iponenaiite BeIBOA 3akoHa OMa B muddeperiuanpHoin Gopme.
YTo MOHUMAIOT MOJ] CTOPOHHEH HAPSXKEHHOCTHIO AIEKTPHUUECKOTO MOJIs?
3. TlponenaiiTe BeIBOX nepBoro 3akoHa Kupxroda B muddepennuanpaon popme u
MOSICHUTE €r0 (PU3NUECKUN CMBICIT.
4. Tlomyumute BeIpakeHue 11 3akona [[xoynsa-Jlenmna B nuddepennumansHoi Gpopme.
Cdhopmynupyiite ycioBusl Ha IpaHUIIE pa3jiena ABYX Cpell C pa3HON yJenbHOU
MIPOBOAMMOCTBIO.

no

o

1. [IponenaiiTe BBIBOA 3aKOHA TMOJHOTO TOKa B auddepeHInaIbHOu
dbopme?
2. JatiTe ¢pu3mdyecKkoe TOJTKOBAaHHUE MMOHATHIO POTOPA.
3. K xakum oOnactsM MpOCTpAaHCTBA NMPUMEHHUMO TMOHSATHE CKAJISPHOTO MarHUTHOTO
noreHyana?
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4. Chopmynupyiite rpaHudHbIE YCIOBHUS B MarHUTHOM IIOJe
ITOCTOSTHHOTO TOKa.

1. I'paHn4HbIe yCIOBUS B MAarHUTHOM I10JI€ TIOCTOSSHHOTO TOKA.
2. Ypasuenue Ilyaccona st BEeKTOp-IIOTEHIHATIA.

1. Huddepenumanbayro  GopMy Kakoro 3aKOHa BBIpaKaeT BTOPOE ypaBHEHHE
Maxcsemna?

2. Kakne cooTHOIIEHUSI B TIEPEMEHHOM 3JIEKTPOMAarHUTHOM IOJIE OMHCHIBACT TEOpEeMa
Ymosa-IloitHTHHra?

3. [Iponenaiite BbIBOA Teopembl Y MoBa-I1oiHTHHTa B KOMITJIEKCHOH (opme.

1. Kak opueHTUpOBaHBI BEKTOPHI E 3 H B IUIOCKO# 3JIEKTPOMArHUTHOM BOIHE?

2. [TonyuuTe BbIpaskeHHs AJiE MTHOBEHHBIX 3HAYEHUN HAINPSIXKEHHOCTH AJIEKTPUUECKOTO
YW MAarHUTHOTO TOJIEH JJIsl TUIOCKOM AJIEKTPOMAarHUTHOW BOJIHBI, PACIIPOCTPAHSIONICHCS B
IIPOBOJSAIIEM MOJYIIPOCTPAHCTBE
3. Uem 0OBSICHUTD, YTO JIEKTPOMArHUTHAsI BOJHA 3aTyXaeT, MPOHUKas B MPOBOJISILYIO

cpeny?
4. Bo ckonbko pa3 MoayJsib BekTopa [IoMHTHHTA HA MOBEPXHOCTH OOJIbIIIE, YeM MOIYIh
BekTopa [loiiHTHHTa Ha TTyOUHE TPOHUKHOBEHHS?

1. Kputepun oneHMBaHus KOMIETEHIIUI

OrneHKa «0TJINYHO» BBICTABISETCS CTYACHTY, €CIIU TI1y00KO U MTPOYHO YCBOUJI MaTepHuall,
MCYEPIBIBAIOIIE, TOCIEA0BATENbHO, YEeTKO M JIOTUYECKH CTPOWHO €ro H3jaraer, CBOOOIHO
CIpaBIIsE€TCS C, BONpOCaMH, MpUYEM HE 3aTpPyOHSETCS C OTBETOM IMIPU BUIOU3MEHEHUU
BOIIPOCOB. YMEET MPUMEHSITh, OJKCIUTyaTHPOBaTh W MPOU3BOJIUTH BHIOOP BCEX THIIOB
JNIEKTPUYECKUX amnmapaToB. Brianeer BceMu MeTogamu, MOCIEI0BATENbHO, YETKO M JIOTHYECKU
CTPOMHO WX WPHUMEHSIET, CBOOOAHO MPHUMEHSIET METOMABI, NpUYeM HE 3aTPYHAHSIETCS MpU
BHJIOU3MEHEHUHN 3aJaHUI.

O1eHKa «XOpouIo» TBEP/IO 3HAET MaTepuall, TpaMOTHO U MO CYIIECTBY M3JIaraeT ero, He
JIOTIyCKasi CYHIECTBEHHBIX HETOYHOCTEW. YMeeT MPUMEHATh, SKCIUTyaTHUPOBAaTh U MPOU3BOAUTH
BEIOOP OCHOBHBIX THIIOB DJJIEKTPUYECKHX amnmaparoB. Biameer meromamu, TpaMOTHO U TIO
CYIIECTBY MPUMEHSIET UX, HE JOMYCKasi CylIECTBEHHBIX HETOUHOCTEH.

OneHka «ya0BJIETBOPUTEIBHO» MMEET 3HAHHUS TOJIBKO OCHOBHOTO Marepuana, HO He
YCBOMJI €ro JeTajlel, JOMYCKaeT HETOYHOCTH, HEJOCTATOYHO IMpaBMIIbHBIE (OPMYIUPOBKH,
HapyILIEHUs JIOTMYECKOM TMOCIIeIOBATENbHOCTH. YMEET NPUMEHSATh, SKCIUyaTUpPOBaTh U
MIPOU3BOIUTH BHIOOP OTPAHUUYEHHOTO YHMCIIA JIEKTPUYECKUX alllapaTtoB. BiasieeT ToIbKO 4acThio
METO/IOB, HE YCBOWJ HX JeTajeil, JONmyCKaeT HETOYHOCTH, HapYLIEHUs JIOTUYECKOU
MOCIIEI0BATEIHHOCTH B IPUMEHEHUE METOIOB.

OueHKka «Hey/IOBJIETBOPUTEJIbHO» HE 3HACT 3HAUMTEIBbHOM 4YacTH Marepualia,
JIOTIYCKaeT CyHIEeCTBEHHbIE OMOKU. He ymeeT mpuMeHsTh, SKCIUTyaTUpOBaTh W NMPOU3BOAUTH
BBIOOp DJICKTPUUYECKUX ammapaToB. He BiameeT 3HAYUTENbHON YacThblO METOJOB, JOMYCKaeT
CYIIIECTBEHHBIC OIIMOKH.

2. Onucanmne MKAJIbI OLIEHUBAHUS

MaxkcrManabHO BO3MOXKHBIN 0ajul 3a BeCh TEKYIIMI KOHTPOJb YCTAaHABIMBAETCS PaBHBIM
55. Tekyliee KOHTPOJIBHOE MEPONPUATHE CUUTAETCA CIAHHBIM, €CJIIM CTYAECHT ITOJIYYUII 3@ HErO
He MeHee 60% OT yCTaHOBJIEHHOIO JUIS 3TOTO KOHTPOJIS MaKCUMajabHOTO Oama. PeTHHroBbIH
0aJ1, BBICTABIISIEMBIN CTYICHTY 32 TEKYIIee KOHTPOIbHOE MEPONPUSITHE, CITAHHOE CTYJISHTOM B
YCTaHOBJICHHbIE TPapUKOM KOHTPOJBHBIX MEPONPUSITUNA CPOKH, ONPEAENSeTCS CIEAYIOIUM
obOpa3om

YpOBEHb BHITIOTHEHHUS KOHTPOJIBHOTO 3aanus| PelTuHroBbIi 6amt (B % OT MaKCUMAIBHOTO
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0asta 32 KOHTPOJIBHOE 3a/1aHNE)
OTanvHO 100
Xopor1o 80
Y 10BIETBOPUTETHLHO 60
HeynosnerBoputenbHbIi 0

3. MeToanyeckue MaTepualJibl, OoNpeaessiloniie Mpouexypbl OeHUBAHUS 3HAHUM,
YMeHHIi, HAaBBIKOB U (MJIH) ONBITA /AeATEJbHOCTH, XAPAKTEPU3YIOIIMX ITAMNbI
¢dopmupoBaHus KOMIIETEH NI

[Ipouenypa mpoBeneHHUS TAHHOTO OIICHOYHOTO MEPOMPHSTHS BKJIIOYaeT B cebs
MIPOBEICHUE COOECeOBaHUS.

[IpennaraeMble  CTyIEHTy 3aJaHUsl TO3BOJSIOT TPOBEPHUTH MpodeccHOoHANbHEIC
kommerenruu. OITK-3

JlJis MOATOTOBKH K JAHHOMY OIEHOYHOMY MEPOIPHUSTUIO OTBOIUTCS OT 5 MuHYT A0 10
MUHYT

[Ipu moAroTOBKE K OTBETY CTYJEHTY MPEIOCTABISAETCS IPABO MOJIb30BaHUS KOHCIIEKTOM.

[Ipu npoBepke 3a1aHus, OLIEHUBAIOTCS: MOCIEI0BATEILHOCTD U TPABUIIBHOCTh OTBETOB

Cocraputens Camoiinenko JI.B.
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