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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-1 CriocoGeH mpeacTaBuTh aICKBaTHYIO COBPEMEHHOMY YPOBHIO 3HAHUW HAYYHYIO
KapTUHY MUpPA Ha OCHOBE 3HAHUSI OCHOBHBIX I10JIOKEHUH, 3aKOHOB U METOJIOB €CTECTBEHHBIX HAyK
Y MaTE€MaTUKH
NJI-2 [TpumeHsieT ecTecCTBEHHOHAYYHbIC 3HAHUS, (PU3UUECKUE 3aKOHBI 1 MAaTEMaTHYECKHE
METO/bI JUIsl pEIEHUS 3a/1a4 TEOPETUUECKOTO U IPUKIIATHOTO XapakTepa

2. OIIK-4 Crioco0OeH MpOBOIUTH SKCIIEPUMEHTAIIbHBIC UCCIIE0OBAHUS U BIaI€Th OCHOBHBIMU
nprueMamMu 00pabOTKH U MPEICTaBICHUS SKCIIEPUMEHTAIbHBIX JaHHbBIX
NJ1-2 BeiOupaet criocoObl U CpeAcTBa U3MEPEHUHN U POBOJIUT 3KCIIEPUMEHTAJIbHbIE
UCCIICI0BaHMS
NJI-3 O6pabaTeiBaeT 1 MPEACTABISET MOTyYSHHBIE SKCIIEPUMEHTAIbHBIC TAHHBIE JUTS
HOJIy4eHUs1 00OCHOBAHHBIX BBIBOJIOB

1 BKIIFOYACT:
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

®Dopma peanuzanuu: buneTsl (MUCEMEHHBINA OMPOC)
1. Knaccuueckuit Mmeton aHanu3a cBoOoAHbIX nporeccos (KontposibHas pabora)
2. Meton xomruiekcHbix ammuintya (KontponbHas padota)
3. MeTozapl aHayIM3a HECTALIMOHAPHBIX IIPOLIECCOB: ONEPATOPHBIM U MHTErpai Jroamens
(KontponpHas pabota)
4. Metoap! aHanM3a CI0XKHBIX 1ienel (moctossHHbIN Tok) (KoHTponbHas paboTa)
5. CuHTe3 TMHEMHBIX JBYXIOJIOCHUKOB U YeThIpexnotocHuKOB (KoHTponbHas pabora)
6. CucteMbl mapaMeTpoB YeThIpeXNnomocHUKOB (KoHnTponbHas paboTa)
7. YacToTHbIE XapaKTepUCTUKH JIMHEWHBIX 1ieneil (KornTponsHas padoTa)
8. SIBnenus B HarpykeHHOM nuHNM nepeaayn (KonrponabHas pabora)

®Popma peanmszanuu: [Iposepka 3ananus

1. KoHTpo:b BbInonHeHus MyHKTOB 1 u 2 pacuetHoro 3aganus Ne 1 (PacueTHo-rpaduueckas
pabora)

2. KoHTpOoJb BBINOIHEHUS MMyHKTOB | 1 2 pacuetHoro 3aganus Ne 2 (PacuetHo-rpaduueckas
pabora)

3. KoHTpo:b BbINONHEHMs MyHKTOB 3 U 4 pacuetHoro 3afanus Ne 2 (PacueTHo-Tpaduueckas
pabora)

4. KoHTpomnb BBIIOIHEHUS YHKTOB 3-5 pacueTHoro 3aganus Ne 1 (PacuetHo-rpaduueckas
pabora)

5. KoHTpOI1b BBINOIHEHUS TYHKTOB 6-8 pacueTHoro 3axanus Ne 1 (Pacuetno-rpapuueckas
pabora)

Dopma peanuzanuu: YcrHas popma
1. 3amuTa naboparopHoro npaktukyma Ne 1 (JlaboparopHnas pabota)
2. 3amura aboparopHoro npaktukyma Ne 2 (Jlaboparopnast pabota)




BPC nucnunjinHbl

3 cemecTp

IlepeyeHb KOHTPOJILHBIX MeEPONPUSITHI TeKYIIEro KOHTPOJIS yCIeBAaeMOCTH IO

AUCHUILINHE:

KM-1 KonTposb BeInoHEeHUs MyHKTOB 1 1 2 pacuetHoro 3aaanus Ne 1 (PacueTHo-rpaduyeckas
pabora)

KM-2 Mertoasl aHanmm3a CI0XKHBIX Iienel (moctosiHabii ToK) (KoHTposbHas padoTa)

KM-3 Meroxa komriekcHbIX amiuaty (KoHTposbHas paboTa)

KM-4  KoHTpob BBINOJHEHUS TYHKTOB 3-5 pacuerHoro 3aganust Ne 1 (PacuetHo-rpaduyeckas padbora)

KM-5 YacrorHble xapakTepucTUKU JUHEHHBIX 1enei (KonTponapHas padbora)

KM-6 KoHTpo:b BEINOMHEHUS ITYHKTOB 6-8 pacueTHoro 3aganus Ne 1 (PacueTHo-rpaduyeckas padbora)

KM-7  Cucremsl napameTpoB 4eThipexnoitocHuKoOB (KonTponbsHas pabota)

KM-8 3ammra naboparopnoro npaktukyma Ne 1 (JlabopaTtopnas pabora)

Buja npomexyToUHOI aTTecTANMU — DK3aMEH.

Beca KOHTpOIBHBIX MeponpusITHil, Yo
Pasies AMCIHILIHHbI Nunexc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-

KM: 1 2 3 4 5 6 7 8

Cpok KM: 4 5 8 11 13 14 15 16
OCHOBHBIE IOHATHUS TEOPUU
AIEKTPUYECKUX LETICH
OCHOBHBIE TIOHSTHS Teopuu + + + +
JJIEKTPUYECKUX LIeTIEN
AHann3 TMHENHBIX 1eleil B
CTallMOHAPHOM pPEXKUME
MeTtoabl aHaJIM3a CIOKHBIX Iienen + + + + + + +
AHanu3 TMHEWHBIX 1enel npu
rapMOHHYECKOM BHEITHEM + + + + + + +
BO3JECHCTBUU
DJIEMEHTHI TEOpUHU + + +
YETHIPEXTOJIOCHUKOB
YacToTHBIE XapaKTEPUCTUKH
JIMHENHEIX IIeTel
YacToTHbIE XapaKTEpPUCTHKH + N
arepruoINYECKUX Lenen
YacToTHBIE XapaKTEPUCTHKH + + +
PE30HAHCHBIX LENEn

Bec KM: 5 10 10 10 10 10 5 40

4 cemecTp

IlepeyeHb KOHTPOJILHBIX MEPONPUATHI TEKYIIEro KOHTPOJSA YCIHEBAeMOCTH IO

AUCHMILINHE:

KM-9 Knaccuueckuii MeTos aHaim3a cBoOOIHBIX mporieccoB (KonTponbsHas paboTta)

KM-  KonTtposb BbimosaHeHHs MyHKTOB 1 u 2 pacueTHoro 3ananus Ne 2 (PacuetHo-rpaduueckas
10 paborta)

KM-  Mertoapl aHanmM3a HECTALMOHAPHBIX IIPOIIECCOB: ONEPAaTOPHBINA U UHTErpain Jlroamens



11 (KonTponwsnas pabora)

KM-  SIBnenwus B HarpyxeHHoi quHuu nepenaun (KonrponbHas pabora)

KM-  KonTtponb BeInoIHEHUs TYHKTOB 3 1 4 pacueTHoro 3ananus Ne 2 (Pacuerno-rpaduueckas

13 pabora)

KM-  3ammra naboparopunoro npaktakyma Ne 2 (Jlabopatopnas pabota)

KM-  CuHre3 IMHEHWHBIX IBYXIIOJIIOCHUKOB U YeThIpexnoitocHUKOB (KonTponbsHas padbora)

Bua npoMexkyTouyHoil aTTecTauMu — JK3aMEH.

Beca KOHTpOIBHBIX MeponpusThii, %o

Nunexc

Pasnen nucuuIuIinHb
JCJI TUCLL KM:

KM-
9

KM-
10

KM-
11

KM-
12

KM-
13

KM-
14

KM-
15

Cpox KM:

4

6

8

12

13

15

16

Ananus OCIu C HEJTUHCHHBIM
PE3UCTUBHBIM ABYXITOJIFOCHUKOM

Ananus OCIu C HEJITUHCHHBIM
PE3UCTUBHBIM ABYXITIOJIFOCHUKOM

HecrannonapHusie nponeccsl B
JUHENHHBIX JEKTPUUECKUX LEMsX

Knaccuueckuii MeToq aHainsa
HECTaIlMOHAPHBIX MPOIIECCOB

OmneparopHblil METO/ aHAIM3a
HECTAIlMOHAPHBIX NPOLIECCOB

AHanM3 HECTAIMOHAPHBIX MPOIIECCOB
MeToJIoM uHTerpana roamens

Ilenn ¢ pacnpeneneHHbIMU TapaMETPAMHU

Ilenun ¢ pacnpeneneHHbIMU TapaMETPAMHU

CUHTE3 JIMHEHHBIX IETIEH

CuHTE3 TMHEHHBIX ABYXIIOJIFOCHHUKOB

CunTte3 puiIbTpoB

Bec KM:

10

10

10

10

10

40

10




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

L OL(EHOQHble cpedcmea onsa OUEHKU 3an/IAHUPOBAHHBIX pe3ylibmamoes oﬁyueﬂuﬂ no Oucuunﬂune, COOMHECECHHbIX C unduxamopamu

00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMITETCHIIMHT pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
OIlK-1 NJI-20mk-1 [Tpumensier | 3HaTh: KM-1 Kontpossp BbinonHeHus NyHKToB 1 1 2 pacueTHoro 3aganus Ne 1
€CTECTBEHHOHAYYHbIC METO/Ibl aHATH3a (PacuetHo-rpaduueckas pabota)
3HaHHUA, ¢dusHyecKkre | HeCTalMOHAPHBIX mporeccoB | KM-2 MeTo bl aHam3a CII0KHBIX 1ietiel (rmocTossHHbIN TOK) (KoHTpompHas

3aKOHBl M MaTEMaTHYECKUE
MCTOJbI IAJid pCUHICHUA 3ada4d
TEOPETUYECKOTO

NPUKIIAJIHOTO XapakTepa

B JIMHEUHBIX 3JIEKTPUUYECKUX
LeIsIX

METO/bl aHAJIN3a JIMHEHUHBIX
JIEKTPUYECKUX LENEN IIPH
CTallMOHAPHBIX
BO3JEHCTBUAX

METO/Ibl CUHTE3a JIMHEUHBIX
BJIEKTPUYECKUX LIeTen
METO/Ibl aHAJIM3a BOJIHOBBIX
IIPOLIECCOB B HATPYKEHHOU
JINHUM TIepegadu

METOBI OIIPEIETICHUS
YaCTOTHBIX XAPAKTEPUCTUK
JIMHENHBIX 3JIEKTPUYECKUX
Lernen

YMers:

paccUuTHIBaTh JUHEWHBIE
JIEKTPUYECKUE LENHN ITPU
CTallMOHAPHBIX BHEITHUX
BO3JICUCTBUIX
paccUnuTHIBaTh YaCTOTHBIE
XapaKTEPUCTUKH JIMHEHHBIX

pabora)

KM-3 Metoa komruiekcHbix aMimutyl (KonTponbHas paborta)

KM-4 KoHTpoJib BBIIIOJHEHUS TYHKTOB 3-5 pacuetHoro 3aaanus Ne 1
(Pacuerno-rpapuueckas pabora)

KM-5 YactoTHbIe XapaKTepUCTUKH JIMHEHHBIX 1enei (KonTponbpHas
pabota)

KM-6 KoHTpoJip BEINOIHEHNS TYHKTOB 6-8 pacueTHOro 3aaanus Ne 1
(PacuetHo-rpaduueckas padota)

KM-7 Cuctemsl mapaMeTpoB 4eTblpexnoatocHUKOB (KoHnTponbHas paboTa)
KM-9 Knaccuueckuit MmeTo1 aHainn3a cBOOoHbBIX nporieccoB (KoHTponpHas
paborta)

KM-10 KonTpo:nb BbInosHEHUS MYHKTOB 1 1 2 pacueTHOro 3aaanus Ne 2
(Pacuetno-rpaguueckas padora)

KM-11 Metopl anain3a HECTAalMOHAPHBIX MPOLECCOB: ONEPATOPHBIN U
unTerpain [roamens (KontponsHas pabota)

KM-12 fIBnenus B HarpyxeHHOU auHUYU niepenayun (KontponsHas pabora)
KM-13 KoHTpo:b BBIIOJHEHUS YHKTOB 3 U 4 pacueTHOro 3aaanus Ne 2
(PacuetHo-rpaduueckas padota)

KM-14 3amuTa naGopatopnoro npaktukyma Ne 2 (JlabopatopHas pabora)
KM-15 CuHre3 TMHENHBIX IBYXIIOJIFOCHUKOB U YETBIPEXIIOIIOCHUKOB
(KonTposbhas paboTta)




3JIEKTPUYECKUX LIETEN
paccYuThIBaTh JIMHEHHbBIE
JJIEKTPUYECKUE LEIHU IIPU
HECTAllMOHAPHOM BHEIIHEM
BO3JICHCTBUU
paccYuThIBaTh NapaMeTpbl
CUTHAJIOB B HArPY>KEHHOU
JIMHUH NIepeaadn

OIIK-4

N-20nk-4 Beibupaer
CrocoO0bl U CpeacTBa
U3MEPEHUM W NPOBOAUT
JKCIIEPUMEHTAJIbHBIE
UCCIICJOBAHUS

3HAaTh:

MpaBuia MOAKIIOUYCHUS
HNCTOYHUKOB U
HM3MEPHUTEIIBHBIX PUOOPOB
JIUISL IICCIICIOBAaHUS
SJIEKTPUYECKUX LIeTICH
VYMeTh:

MPOBOJIUTH
3KCHepI/IM€HTa.HI)HI>Ie
HCCIIEIOBAHUS
CTallMOHAPHBIX MTPOIECCOB B
JINHUM TIepegadu
IIPOBOJUTH
JKCIIEpPUMEHTAJIbHbIE
HMCCIIEIOBAHNS JIMHEHHBIX
AJIEKTPUYECKUX LIETIEN TIPU
FapMOHI/ILIeCKOM
BO3JICHICTBUH

IIPOBOIUTH
JKCIIEPUMEHTAJIbHbIE
HUCCIIEIOBAHUS JIMHENHEBIX
PE3UCTUBHBIX LiENIEN
IIPOBOIUTH
JKCIIEpPUMEHTAJIbHbIE
HNCCIICIOBAHUA YaCTOTHBIX

KM-8 3ammra naboparoproro npaktukyma Ne 1 (Jlaboparopras padota)
KM-14 3amura naboparopsoro mpaktukyma Ne 2 (JJabopaTtopHas pabota)




XapaKTEPUCTUK JIMHENHBIX
JIEKTPUYECKUX Lenen
MPOBOJUTH
3KCIEPUMEHTAIIbHbBIE
HCCIIEI0BAHUSA
HECTAallMOHAPHBIX ITPOLIECCOB
B JINHEMHBIX JJIEKTPUUECKUX
LeIsx

MPOBOJUTH
3KCIEPUMEHTAJIbHbBIE
HCCJICIOBAHUS HEJTMHENHBIX
PE3UCTUBHBIX
BJIEKTPUYECKUX LETEN

OIIK-4

NJ-3omk-4 O6pabarbiBaeT u
IPEJICTABISET IOJTyYECHHBIE
9KCIIEPUMEHTAIIbHBIE
JAaHHBIC JJIS MMOJIYYCHUA
000CHOBAHHBIX BBIBOJIOB

YMeTs:

AHAJIM3UPOBATH JINHEHBIE
3JEKTPUYECKUE LENHU ITPU
rapMOHUYECKOM BHEIIHEM
BO3JEHCTBUU
aHaIIM3UPOBATH
HECTAlMOHAPHBIE ITPOLIECCHI
B JINHENHBIX JJIEKTPUUECKUX
Lensax

AHAIIM3UPOBATH JINHEIHBIE
PE3UCTHUBHBIE
BJIEKTPUYECKUE LIETTH
AQHAJIM3UPOBATh CUTHAJIBI B
HEJIMHENHBIX PE3UCTUBHBIX
AJIEKTPUYECKUX LIETISX
AHAJIM3UPOBATh YaCTOTHHIE
XapaKTEPUCTUKU JIMHENHBIX
BJIEKTPUYECKUX LIenen
AQHaJIM3UPOBATh BOJIHOBBIE
MIPOLIECCHI B HATPYKEHHON

KM-8 3ammura naboparoproro npaktukyma Ne 1 (Jlaboparopuas padoTta)
KM-14 3amuTra naboparopsroro mpaktukyma Ne 2 (JlabopaTopHas pabora)




JIMHUUW ICpeaavn




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

3 cemecTp

KM-1. KonTpoab BbINnoJHeHUsI MyHKTOB 1 1 2 pacyeTHoro 3aganust Ne 1

®opmbl peaymzanuu: IIposepka 3aganus

Tun koHTpOABLHOrO0 Meponpusitusi: Pacuerno-rpaguueckas padora

Bec konTposbHOro meponpusitusi B BPC: 5

IIpouenypa npoBeaeHnss KOHTPOJIBHOI0 Meponpusitusi: [IpoBepka MpaBUIBHOCTH BBIITOJIHEHUS
IYHKTOB | U 2 pacyeTHOro 3aJaHusl.

KpaTkoe conep:kanue 3a1aHusi:

HmeeTcs pa3BeTBIIEHHAs LIENb — CUCTEMA CBA3aHHBIX KOHTYPOB (PUCYHOK 1), cxema u
napameTpsl KOTopoii 3aiansl (Tabauna 1). Ha BXoJ 1ienu BKIIOYEH UCTOYHUK FAPMOHUYECKOTO
CUTHaJIa (MCTOYHUK HANPSDKEHUS WM UCTOYHUK ToKa) ¢ ammuintyaoi EO=1 B (wium [0=1 MA) u

HYJIEBOU HayalbHOU (a3oil.

Z;
]
L 1
Z 25 Zg
1 — —
L | L
E Z, Z, Zs

Figure 1 PucyHok 1. Cxema 1 (npumep 3agaHHOI cxembl)

Tabmuna 1 - @parMeHT Ta0NAHIBI UHAUBUIYATBHBIX 33aJaHUI

Howmep no Yacrora, Z1, Z2=76, |Z3=125 | Z4, Z7, Cxena | Boixo
KypHaILy pan/c kOm Om OMm Om MOm 8
1 2.1e6 700 3+j600 | 2-j600 -5 -j0.6 1 U3

KoHTpoJibHbIE BONIpOCHI/3aJaHUA:

3aHHaHI/IpOBaHHHe PE3YyJIbTATHL
06yqu1/Is{ 110 JUCHHUITIINHE

Bomnpocel/3aganus s npoBepKu

YMeTh: pacCcYMTHIBATH
HHHefIHBIe 3J'IeKTpI/ILIeCKI/16 aenmn
IpU  CTAllMOHAPHBIX BHEIIHUX
BO3JIEHCTBUIX

1.ITynkr 1. M300pa3ute NpyUBEICHHYIO B 3aJaHUH CXEMY
nenu. OTMEThTE U IPOHYMEPYWUTE €€ y3JIbl U IJIaBHbIE
KOHTYpBI. YKa)XKUTE Ha CXeMe BhIOpaHHBIE YCIIOBHO-
MTOJIOKUTENBHBIE HAIIPABIECHUS U HYMEPALIMIO TOKOB BETBEU
U KOHTYPHBIX TOKOB I'JIaBHBIX KOHTYPOB.

2.ITynkr 2. CocTaBbTe U 3alIMIINTE CUCTEMBI YPABHEHUN
LIEIX 10 METOJIaM KOHTYPHBIX TOKOB M Y3JIOBBIX
HaIpsHKEHUN.

Onucanune MKAJbI OIICHUBAHUA:

10




Oyenxa: 5 («OTIUYHOY)
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evlnoanenus 3nanus: OLeHKa "0TIMYHO" BBICTABIISIETCS, €CIIU 3a/1aHHe
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILO0»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 710
Onucanue xapaxmepucmuxu evlnoanerus 3Hanus: OueHKa "Xopouio" BEICTaBISETCS, €CIU
OOJIBIITMHCTBO BOIIPOCOB PACKPHITO, BRIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJIETBOPUTEILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: OneHka "y10BIeTBOPUTENILHO" BHICTABISACTCS,
€CITH 3aJIaHUE MMPEUMYILIECTBEHHO BBITIOJTHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuxu evinonenus 3Hanus: OLeHKa "HeyJOBIETBOPUTEIbHO" BBICTABIIAETCS,
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIIOJIHEHO

KM-2. MeToabl aHAJIN3a CJI0KHBIX 1eneil (MOCTOAHHBIH TOK)

®opmbl peaju3anum: bunersl (MMCbMEHHBIH OMPOC)

Tun koHTpOIBLHOrO MeponpusaTus: KontponsHas pabora

Bec koutposabHoro meponpusitusi B bPC: 10

IIpouenypa mnpoBeleHUs] KOHTPOJIbHOr0 Mepomnpusitusi: BrimonHenue 3amanus Ouiera B
pykormucHo# popme. Cpok BBIMOTHEHUS - 45 MUHYT.

KpaTKOC CoacpisKaHMeE 3aJaHUs:
BrInoHUTE 3a1aHus owmera

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3arIaHupOBAHHbIE Bonpocsi/3aganus 11t IpoBepKH
pe3yapTaThl OO0Y4YEHUsS TIO
JUCLHUIIIINHE

3HaTh: METOABI aHaIM3a 1.Cxema 1ienu MoCTOSTHHOTO TOKa MPeJICTaBlieHa Ha PUCYHKE.

JIMHEUHBIX DJIEKTPUYECKUX
Lenerd Ipu CTallMOHAPHBIX
BO3JICUCTBUAX

Hanpsokennsa Ha ucrounnkax 9/[C paBuel 1o 1 B, Tok ncrounnka
TOKa paBeH | MA, COIIPOTUBIIEHUS BCEX PE3UCTOPOB PABHBI 110 |
KOM.

E 2N iy
|.. ----'- I} .! -l—
"/ _

R;

R ..r’ﬁ-- _”‘H:IE“
[ ] [ — |
b % J

A
S
I. .:-__:_.-- !
A

Haﬁ)IHTe BCC TOKH U HAIIPSHKCHUA METOJIOM KOHTYPHEBIX TOKOB.
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3anjgaHUupOBAHHBIE Bormpocsl/3aganust At MpoBEPKU
pe3ynbTaThl O0y4YEHHS IO
JUCITUILINHE

2.Cxema 1enu NoCTOSIHHOTO TOKa IPEeACTaBlIeHa Ha PUCYHKE.
Hanpsioxenust Ha ucrounukax 3J1C paBuel o 1 B, Tok ucrounuka
TOKa paBeH | MA, COIPOTUBIIEHUS BCEX PE3UCTOPOB PaBHHI 110 1

KOmMm.
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Haiinnre mapameTpsl SKBUBAaJIEHTHOTO UCTOYHHKA TOKA 110
teopeme HopToHa, eciin pe3ucTopoM Harpy3ku sipisiercs R3.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5 (KOTITUIHOY)
Huorcnuii nopoe svinonnenus 3adanus 6 npoyermax. 90
Onucanue xapaxmepucmuxu golnoanenus 3nanus: OLeHKa "O0TIMYHO" BBICTABIISIETCS, €CIIN 3a/1aHHE
BBITIOJIHEHO B MOJHOM 00BHEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuku 6vinoaneHus snanusa: OUeHKa "Xopoo" BICTAaBIIAETCS, €CIIU
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO, BBIOPAHO BEPHOE HANpaABJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3 («yl0OBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu evinonneHus snanus: OueHka "ya0BIeTBOPUTENBHO" BBICTABIISETCA,
€CIIU 3a/1aHU€ IPEUMYILLECTBEHHO BBITIOJIHEHO

Oyenka: 2 («HEyJOBIECTBOPUTEIHHOY)
Onucanue xapaxmepucmuxu evinoanenus sHanus: OueHKa "Hey10BIeTBOPUTENILHO" BBICTABIISETCS,
€CJIN 33JIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIIIOJIHEHO

KM-3. MeToa KOMILJIEKCHBIX AMILTATY/L

®opmbl peanuzanuu: buners! (MMcbMeHHBIH 0onpoc)

Tun koHTpobHOrO MeponpusTus: KourponsHas pabota

Bec konTpoabHOro Meponpustusi B BPC: 10

IIpouenypa npoBefeHUs] KOHTPOJILHOIO MeponpusiTusi: BrimonHeHue 3amaHus Ousera B
pykonucHo# popme. Cpok BHIIOTHEHUS - 45 MUHYT.
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KpaTtkoe conepxkaHue 3a1aHusi:
BrinonauTts 3aganus OuiieTa

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3arIaHupOBaHHbIE PE3YNbTATHI
00y4eHHS 10 JUCIUIIIHE

Bomnpocsl/3aganust 171si IpoBEpKU

3HaTh: METO/IbI aHajIu3a
JIMHEMHBIX AIEKTPUUECKUX
LHerned Ipu  CTallMOHApPHBIX
BO3JIEUCTBUIX

1.HaiinuTe KOMIIJIEKCHBIE aMIUIMTYAbI TOKOB BCEX BETBEH U
HaIPsDKEHUHN Ha BCEX DJIEMEHTaX LIEIH, BKI0Yasi HCTOYHHUK.
ITocTpoiiTe BEKTOPHBIE IMArpaMMbl TOKOB M HANIPSKEHUM.
Haiinute KoMIuIeKCHbIE MOLTHOCTH, 3alIUIINTE OaJlaHC
MOILHOCTEH.

b T o

% E=1B, © =10° pag/c,

(D D R=1x0m,L=1wg,

OnucaHue MKaJbI OLleHUBAHUS

Oyenka: 5 (KOTITUIHOY)

Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "oTJIUYHO" BBICTABIISIETCS, €CIIU 3a/1aHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOILIO»)

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuku 6vinoaneHus snanua: OUeHKa "Xopouo" BbICTAaBIIAETCS, €CIIU
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO, BBIOPAHO BEPHOE HANpPABJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3 («yI0OBIETBOPUTEIIEHO)

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS,
€CIIU 3a/1aHU€E TPEUMYIECTBEHHO BBITIOJIHEHO

Oyenka: 2 («HEyJOBIECTBOPUTEIHHOY)
Onucanue xapakmepucmuxu ebinoanenus 3nanus: OueHKa "Hey10BIeTBOPUTEIHHO" BBICTABISIETCS,
€CJIM 33/1aHUE BBITIOJIHEHO HEBEPHO MJIM NMPEUMYILECTBEHHO HE BBIIIOJIHEHO

KM-4. KoHTpOo.1b BBINOJHEHUsI IYHKTOB 3-5 pacueTHOro 3axanus Ne 1

®opmbl peasmzanun: IIposepka 3aganus

Tun koHTpoILHOrO MeponpusiTusi: PacuetHo-rpaduueckas padbora

Bec koHTpobHOr0 Meponpusitusi B BPC: 10

IIpouenypa npoBeaeHnsi KOHTPOJIbHOr0 Meponpusitusi: [IpoBepka MpaBMIBHOCTH BBITOJIHEHUS
IIYHKTOB 3-5 pacyeTHOro 3aJaHusl.

Kparkoe conepxanue 3a1aHus:
Hmeercs pa3BeTBICHHAs 1eNb — CHCTEMa CBA3aHHBIX KOHTYpPOB (PUCYHOK 1), cxema u
napaMmeTpsl KOTopoii 3a1ansl (Tabauna 1). Ha BXxox nenu BKIIOYEH HCTOUHUK FapMOHHUYECKOTO
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cUTHaja (MCTOYHUK HAMPSDKEHUS WM UCTOYHUK TOKA) ¢ amrumntyaoi EO=1 B (wmm 10=1 MA) u

HYJICBOW HayaIbHOU (a3oil.

Z;
[
L 1
Z ZE 23
1 — —
L | L
E Z, Z, Zs

Figure 2 PucyHok 1. Cxema 1 (npumep 3agaHHOI cxembl)

Tabmuna 1 - @parMeHT Ta0IHIBI HHAUBUIYAIBHBIX 33JaHUI

Howmep no Yacrora, Z1, Z2=76, |Z23=175, |Z4, Z7, Cxena | Boixo
KypHAITY pan/c kOm Om Om Om MOwm !
1 2.1e6 700 3+j600 | 2-j600 -i5 -j0.6 1 U3

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3arIaHupOBaHHbIE Bomnpocsl/3aganus s npoBepku

pe3yNbTaThl  OOy4YeHUsS TI0

JMCLUIUIMHE

YMers: paccYuThIBaTh 1.ITynkT 3. MI300pa3uTe 3KBUBAJICHTHBIE CXEMBbI 3aMELICHUS
JUHEHHBbIE  3JIEKTPUYECKUE KaX/10T'0 U3 [TACCUBHBIX JBYXITOJIOCHUKOB, BXO/SIIUX B COCTaB
Henu TMpu  CTAalMOHAPHBIX LENH, CYUTAsi UX COCTOSIIIMMU U3 OCIIEA0BATEIHHOIO

BHEIITHUX BO3JECHCTBUAX

COCIMHEHUS PE3UCTUBHOIO U PEAKTUBHOI'O 3JIEMEHTOB.
PaccumnraliTe HOMUHAIBHBIE 3HAYEHUS TAPAMETPOB ITUX
JJIEMEHTOB.

2.ITynkr 4. Vcrionb3yst pe3yabTaThl MIl. 2 U 3, pacCUuTanTe
KOMILIEKCHBIE aMILTUTYIbl TOKOB Y HAIIPSKCHUH KaXXI0U U3
BETBEM 3a7aHHOM 1ienu. [IpoBeppTe BBINIOJIHEHHE IIEPBOIO
3akoHa Kupxroda ams kaxxa0ro u3 y3/10B e U BTOPOTO
3akoHa Kupxroda /151 Bcex IilaBHbIX KOHTYPOB LIETIH.
IIpuBenuTe NUCEMEHHBIE KOMMEHTAPUH I10 PE3yJIbTaTaM
pacuera.

3.IIynkt 5. Iloctpoiite B MaciTabe BEKTOpHBIE AUAarpaMMbl
TOKOB JIJIS IBYX Y3JIOB LIETH (TI€PBBIN y3€]I — MECTO
coelMuHeHus BeTBel Z2 u 25, BTOpOH y3€ell — MECTO
coeuHeHus BeTBel Z3, Z4 u Z5) n HanpsbKeHu# 7S IBYX
KOHTYpOB (IIE€PBbIil KOHTYp — BeTBU Z2-Z4-75 , BTOPOH KOHTYpP
- BeTBU Z3-Z4-76). [1pu nomo1u auarpamMm
npowutrocTpupyite BeinoaHenue I u Il 3akonoB Kupxroda.
JlaliTe mMCbMEHHbIE KOMMEHTapHUH.

Onucanue MKAJbI OIICHUBAHUA:

Oyenka: 5 («OTIUIHO)

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapakxmepucmuxu evinoanenus shanusa: OueHkKa "oTINYHO" BBICTABISETCS, €CIH 3a/1aHne
BBITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO
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Oyenka: 4 («xXOpoLIOY)
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 710
Onucanue xapaxmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopouio" BEICTaBISETCs, €CIU
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO, BRIOPAHO BEPHOE HAMpABJICHHE [Tl pEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinoanenus 3nanus: O1neHka "y10BIeTBOPUTENHLHO" BHICTABISAETCS,
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku btnoanenus 3nanus.; OueHKa "HeyJ0BIETBOPUTEIBbHO" BBICTABIISIETCS,
€CJIM 3aJJaHuE BBITIOJIHEHO HEBEPHO WJIM MPEUMYIIIECTBEHHO HE BBIIOIHEHO

KM-5. YacToTHBIC XapaKTePUCTUKHU JIMHENHBIX Leneu

®opmbl peaju3anum: buners! (MMCbMEHHBIH OMPOC)

Tun koHTpOIBLHOr0 MeponpusaTus: KontponsHas pabora

Bec koutposabHoro meponpusitusi B BPC: 10

IIpouenypa mnpoBeleHUs] KOHTPOJIbHOr0 Mepomnpusitusi: BrimonHenue 3amanus Ouiera B
pykornucHo# popme. Cpok BBIMOTHEHUS - 45 MUHYT.

KpaTKOC CoA€cpKaHUuE 3alaHUA:
BrInoHUTE 3a1aHus owera

KoHTpoJibHbIE BONIpOCHI/3aJaHUA:

3annaHupoOBaHHbIE Bomnpocel/3a1anus aist mpoBepKu
pe3yNbTaThl  O0y4YCHHS
10 JIUCHIUTUINHE

3HaTh: METO/BI 1.Ha pucynke | npencrasiieHa cxema JIMHEMHOW 2JIEKTPUYECKON
OIpeAeIeHus 1eny. BXogHbIM CUTHANIOM SBJISETCS CUTHAJI MCTOYHUKA
YaCTOTHBIX rapMOHHYECKHUX KosieOaHMUil, BBIXOJHONH — OTMEUEH Ha CXEME.
XapaKTEePUCTUK [Tapamertps! nenu: L =1 mI'H, R =1 kOm.
JIMHEHHBIX [Tonyunte popmyinsl u nocrpoiire AUX n ®UX nenu. Onpenenure
IIEKTPUYECKUX Lienei YacTOTy Cpe3a U YKaKUTe ee Ha rpadukax.

I 11iR

R

- L ||z

Figure 3 PucyHok 1

2.ITapameTpsl MPOCTOro MapauIeIbHOr0 KoJIebaTeIbHOTO KOHTYpa:
L=1wmlH, C=1ud, r=10 Om.

N300pa3ute cxeMy KOHTYpa, BKJIIOYasi HCTOUHUK YHEPTUU.
PaccuuraiiTe pe30HaHCHYIO YacTOTY, TOOPOTHOCTbD,
XapaKTEPUCTUYECKOE COIIPOTUBIICHUE U IIOJIOCY IIPOITYCKAHHUS.
[Toctpoiite AUX 1 ®UX, eciau BBIXOAHBIM CUTHAJIOM SIBIIIETCS TOK
yepe3 KoHJeHcaTop. Ha rpadukax ykaKuTe 4McIoBble 3HAUCHHS
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3anjgaHUupOBAHHBIE Bomnpocsl/3aganust 11t mpoBepKU
pe3ynbTaThl  OOy4YCHHUS
10 TUCIUIUINHE

PE30HAHCHOM YaCTOTHI, MOJIOCHI MPOITyCKAaHUs M MakcuMyMma. Kax
u3MeHsTcs rpaduku npu yBenuuenuu L B 4 pa3a (orobOpasure
M3MEHEeHHs Ha rpadukax)?

Onucanne MKAJbI OIleHUBaAHUS:

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evlnoanenus 3Hanus: OueHKa "O0TIMYHO" BBICTABIISIETCS, €CIIU 3a/1aHHe
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILO»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapaxmepucmuxu evlnoanenus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS, €CIH
OOJIBITMHCTBO BOIPOCOB PACKPHITO, BRIOPAHO BEPHOE HANIPABJICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEILHO" BBICTABIISACTCS,
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuxu evinonenus 3Hanus: OLeHKa "HeyJOBIETBOPUTEIbHO" BBICTABIISAETCS,
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIIOJIHEHO

KM-6. KoHTpoJIb BbINOJHEHHs MYHKTOB 6-8 pacueTHoro 3axanus Ne 1

®opmsl peasmzanuu: IIposepka 3aganus

Tun koHTpoABLHOr0 MeponpusiTusi: Pacuerno-rpaguueckas padora

Bec konTpoabHoro meponpusitusi B BPC: 10

IIpouenypa npoBeaeHns KOHTPOJIBLHOro MeponpuaTusa: [IpoBepka NpaBUIBHOCTH BBIITOJIHEHUS
IIYHKTOB 6-8 pacyeTHOro 3aJaHusl.

Kpatkoe conepxanue 3aganus:
HmeeTcs pa3BeTBlIeHHAs LIENb — CHCTEMA CBA3AHHBIX KOHTYPOB (PUCYHOK 1), cxema u
napameTpsl KOTopoii 3aiansl (Tabnuna 1). Ha BXoJ 1ienu BKIIIOYEH UCTOYHUK FAPMOHUYECKOTO
CUTHaJIa (MCTOYHUK HANPSDKEHUS WM UCTOYHUK ToKa) ¢ amruntyaoi EO=1 B (wu [0=1 MA) n
HYJIeBOM HayaJlbHOU (hazoil.

Z;
]
L 1
Z 25 Zg
1 I
L | [
E

Zs Zy Zs
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Figure 4 PucyHok 1. Cxema 1 (npumep 3aaaHHOM cxeMbl)

Tabmuma 1 - ®parmeHT TaOIUIIBI MHAWBUAYATbHBIX 3aaHUI

Howmep no Yacrora, Z1, Z2=176, | Z23=175, |Z4, Z7, Cxena | Boixo
KypHAITY pan/c kOm Om Om Om MOwm A
1 2.1e6 700 3+j600 | 2-j600 -i5 -j0.6 1 U3

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3anjgaHUupOBAHHBIE Bormnpocsl/3aganus 11t poBEpPKU

pe3ynbTaThl  OOy4YeHUsS IO

JUCIUTLIMHE

YMmerTs: paccYuTHIBAThH 1.IlynkT 6. PaccunTaiiTe KOMIUJIEKCHBIE MOIIIHOCTH
JIMHEHHBIE BJIEKTPUYECKUE AJIEKTPOMATHUTHOTO MPOIECCa HA KAXIOM U3

LHeMnd TMpU  CTAlMOHAPHBIX JIBYXITOJIFOCHUKOB, BXOJSIIIMX B COCTAaB LIENHU, U TPOBEPHTE

BHEIIHUX BO3JCUCTBUAIX

BBINOJIHEHHUE OajlaHCa aKTUBHBIX U PEAKTUBHBIX MOIIHOCTEH.
Jlaiite 1o 3TOMy OBOJly NMCbMEHHBIE KOMMEHTAPHH.

YMers: paccYuThIBaTh
YaCTOTHBIE XapaKTEPUCTHKHU
JUHEMHBIX  JJIEKTPUUYECKUX
nenen

1.ITynkr 7. Paccumraiite u mocTpoiite B Macurade
AMIUTUTYAHO-YaCTOTHYIO U (Pa30-4aCTOTHYIO XapaKTePUCTHKH
LEeNH [Vl YKa3aHHOTO Bbixoja. [Ipu pacuere cunraiite
conpoTuBiieHne Z7 6eckoHeuHO 00ab1IuM (0OpBIB BETBH), &
COIIPOTHUBIIEHUE Z8 — OECKOHEYHO MaJIbIM (KOPOTKOE
3aMbIKaHue BeTBU). PacueT npoBeaute i ABYX 3HAUEHUM
COIIPOTHUBIIEHUS CBSI3U: JUI 3aJaHHOTO 3HaYCHUs Z4 U JUIs
274. JlaiiTe nChbMEHHBIE KOMMEHTAPUH K pe3yibTaTam
pacuera.

2.Ilynkr 8. M300pa3ute NpUHLMIIHAIBHYIO AIEKTPUUECKYIO
CXeMy LIENH C Y4ETOM YIPOILEHHH, BBEACHHBIX B IYHKTE 7, U
C YKa3aHHEM THUIIOB 3JIEMEHTOB U HOMUHAJIbHBIX 3HAYEHUH UX
napameTpoB. PaccunTaiite 060011IeHHbIE TapaMeTPhbl KayKI0Tr0
U3 JBYX KoJie0aTeNIbHbIX KOHTYPOB MOJIY4€HHOH YIPOIEHHON
1enu (pe30HaHCHYIO 4acTOTy, JOOPOTHOCTb, TIOJIOCY
MPOITyCKaHMsl, pE30HAHCHOE COIPOTUBIIEHUE) U KOOPPUIUEHT
CBsA3M KOHTYpoB. CrenaiTe BbIBOABI IO PE3YJIbTaTaM pacyera.

Onucanue MIKAJbI OLlEeHUBAHUS

Oyenxa: 5 («OTIUYHOY)

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu 6vinoaxneHus snanua: OueHKa "0TIIMYHO" BBICTABIISETCS, €CIH 3a/laHNE
BBITIOJTHEHO B MTOJIHOM 00b€ME WJIM BBIIIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOIIIO»)

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapakxmepucmuku evinoaneHus snanua: OneHKa "Xopouo" BbICTaBIAETCS, €CIIU
OOJBIITMHCTBO BOIIPOCOB PACKPHITO, BEIOPAHO BEPHOE HAMPABICHUE JUISl PEIICHUS 3a/1a4

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu evinoneHus snanus: OueHka "ya0BIeTBOPUTENBHO" BBICTABIISIETCA,
€CJIM 3aJJaHle MPEUMYIIECTBEHHO BHITIOJIHEHO

Oyenka: 2 («HEyJOBIECTBOPUTEIHHOY)

Onucanue xapaxmepucmuxu evinoinenus snanusa: OueHKa "Hey10BIeTBOPUTENIbHO" BBICTABIISETCS,
€CJIM 33JJaHUE BBINIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBIITOJIHEHO
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KM-7. CucremMmbl mapaMeTpoOB YeThIPEXIOJIOCHUKOB

®opmbl peajau3anum: bunersl (MMCbMEHHBINA OIPOC)

Tun kouTpoabHoro Mmeponpusitusi: KonrpossHas padora

Bec konTposabHOro meponpusitusi B BPC: 5

IIpoueaypa mnpoBegeHUs] KOHTPOJILHOIO MeponpusATHA: BbinonHeHue 3agaHus Ounera B
pykonucHO# popme. Cpok BHIIOTHEHUS - 45 MUHYT.

Kparkoe coaep:kanue 3a1aHus:
BeimosinuTe 3ananus ousera

KoHTposibHbIe BONPOCHI/3aJaHUA:

3ariaHupoBaHHBIE pe3yabTaThl | Bompocsl/3aganus 11 IpoBEpKU
00y4eHHS 10 JUCIUIIIHE

3HaTh: METO/bI aHanu3a 1.HaiinuTe BolpaskeHus, ONUCHIBAOIIME A-TTapaMeTphbl
JUHEWHBIX JIEKTPUUYECKHUX YEThIPEXITONIOCHUKA, TPEJCTABICHHOTO Ha PUCYHKE 1.
nened  Nnpu  CTallMOHApPHBIX —
BO3JICHCTBUSIX L1

R,

K, L

Figure 5 PucyHok 1

OnucaHue MKAJbI OLleHUBAHUS:

Oyenxa: 5 («OTIUYHOY)
Huorcnuii nopoe svinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHKa "XopoIo" BICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3 («yIOBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanusa: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CIIU 3a/laHU€E TPEUMYIECTBEHHO BBITIOJIHEHO

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakxmepucmuxu evinoanenus sHanusa: OneHKa "Hey10BIeTBOPUTENIbHO" BBICTABIIAETCS
€CJIN 33JIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIIIOJIHEHO

KM-8. 3amura 1adoparopHoro npakrukyma Ne 1

®opmbl peanuzanmuu: YcrHas Gpopma

Tun koHTpoLHOrO MeponpusTus: Jlaboparopnas pabora

Bec koHTpOosbHOrO0 Meponpusitusi B BPC: 40

IIpouenypa mnpoBeaeHMsi KOHTPOJIbLHOrO MeponpustTusa: [lpoBepka HaaMuuMsg U KadecTBa
JIOMAIlIHEH MOJArOTOBKHM K JabopaTOpHOM paboTe, BOMPOCH! MO MOArOTOBKE. Bormpockl mo xomy
BBITNIOJTHEHUSI TAOOpaTOpPHOM pabOoThI U Ha ATArle pUeMa OTyeTa.
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KpaTkoe conep:kanue 3a1aHus:

OTBETUTH HA BOMPOCHI 110 TEME JIA0OPATOPHOM pabOTHI

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3aryaHupOBaHHbIE
pe3ysbTaTel OO0Y4eHUs IO
JMCLIUTUIAHE

Bomnpocsl/3aganust a71si IpoBEpKU

3HaTh: rpaBuiIa
MOJIKJIFOUEHUSI UICTOYHUKOB
u U3MEPUTEIBbHBIX
npuOopoB JUIs
UCCJICIOBAHUS
ANEKTPUUECKUX LETIEN

1.Kakum 06pa3om B 1ienb BKIOYAOTCS UCTOUHUKH DJC?
Moskno nu uctounuk 3/1C noAKIOYNTE NapajlieabHO
pesucropy?

2.Kakum 00pa3oM B cxemy BKIO4aeTcst BOIbTMeTp? OOBsicHHTE,
nouemy.

3.Kakum o6pa3zom B cxemy BKiIrodaeTcs amnepmetp? OObsicHuTE,
ouemy.

4.Kakum 00pa3oM K UCCIIeyeMOil LIeNH MOAKIII0YaeTCs
reHeparop?

5.Kakum 00pa3oM K HcciaeyeMoi e  MOKITF0YaeTCst
ocrutorpad?

6.Kakosa posib “HyneBoro” nposoja ("3emiu") B cxeme? MoxxHO
JIM TEHEPATOp WM OCIILIOrpad MOAKIIOYUT K TBYM
“HEHYJIEBBIM” y3J1aM CXeMbl?

VYMern: MPOBOJUTH
AKCIIEPUMEHTAJIbHBIE
HUCCJICIOBAaHUS JIMHEHHBIX
PE3UCTUBHBIX LIENIEN

1.Kakum 00pa3oM MOXKHO 3KCIIEPUMEHTAIBLHO ONPEEIINTh
napaMeTpsl IKBUBAJIEHTHOTO ncTouHuka JJ1C?

2.KakoBa onycTuMasi HOTPEIHOCTh U3MEPEHUS HANPSHKEHUS ?
3.KakoBa nonycTumasi NorpenHocTb U3MEPEHHs TOKa?

VYmers: IIPOBOJIUTH
DKCIIEPUMEHTAIIbHBIE

UCCJIEIOBAHNS  JIMHEWHBIX
ANEKTPUYECKUX LEened Mpu

1.Kak ¢ momomisto ociuniorpada u3sMepuTs pasHOCTh ¢a3
rapMOHUYECKHUX HAIPSKECHUN?

2.Kax ¢ moMompto ocrmorpada u3sMepuTh KOMIUIEKCHYIO
aMILTUTYly TAPMOHUYECKOTO HAIIPSIKEHUs?

rapMOHUYECKOM 3.JlaHbl ocUMIIIOrpaMMBbl HaNpsDKeHUH B nocieaoBaTensHoi RC-

BOSHGfICTBI/II/I oemy, HOHKHIOHGHHOﬁ K UICTOYHUKY TapMOHHUYCCKOTO
HaMpsDKeHUs, UIs ciaydas, KOraa MOJIyJIb peaKTHBHOTO
CONPOTHUBIIEHUS KOHJICHCATOPA PAaBEH CONPOTUBIICHHUIO
pesucropa. Kak u3meHsaTcs ocliuyiorpaMMbl IpH yYBEIUYEHUN
(YMeHbIIEHHH) 4aCcTOThI reHeparopa B 2 pa3a’?

YMmers: IPOBOJIUTH 1.Kakum 00pa3oM MOXKHO 3KCTIEPUMEHTAILHO MOTYYUTh

DKCHEPUMEHTAIILHBIE aMILTUTYTHO-9aCTOTHYIO XapaKTEPUCTUKY?

HCCIIEIOBAHUS YAaCTOTHBIX
XapaKTEPUCTUK JIMHEWMHBIX
ANEKTPUUECKUX LIETIEN

2.KakuM 00pa3oM MOXKHO 3KCIIEPUMEHTAIBHO NOTY4YUTh (a3o-
YaCTOTHYIO XapaKTePUCTUKY?

3.Kak skcnepuMeHTaIbHO ONpEeAeTUTh YacToTy cpe3a GpuiabTpa?
4.Yto Takoe moJioca npomnyckanus kontypa? Kak ee
HKCIEPUMEHTAIBHO ONPEAEIINUTD?

5.Kakum 06pa3oM MOKHO 3KCIIEPUMEHTAIBHO OINPENEIUTh
JOOPOTHOCTH MOCIIEI0BATEIBHOT0 KOJIe0aTeIbHOIO KOHTYpa?
6.Kakum 06pa3oM MOKHO 3KCIIEPUMEHTAIBHO OIPEIEIUTh
COIIPOTHUBIIEHUE NOTEPH MOCIIEN0BATEIBHOI0 KOJIe0aTeNFHOTO
KOHTYypa?

7.Kak HenzeanbHOCTh UICTOYHMKA BIMSIET HA YaCTOTHO-
n30upaTeapHbIe CBOMCTBA KOJIEOATEITLHOTO KOHTYpa?

YMeTh: AHAJIU3UPOBATH
JIMHEHHBIC PE3UCTUBHBIC
SJICKTPHUICCKUC LCIIN

1.JIns1 cxembl, IpeACTaBIEHHOW HAa PUCYHKE 1, ompenenuTe 4uciio
Y3JI0B TIETH.
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3arTaHupOBaHHbBIC
pe3yNnbTaThl OOYYEeHHsS IO
JIVCIIATUTAHE

Bonpocei/3aganus 1iist mpoBepKu
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Figure 6 PucyHok 1

2.J151a cxeMbl, IPECTaBICEHHON Ha pUCYHKE 1, ompeenuTe 4ucio
BETBEU LIEIIH.

R, E,

s

bkt

b, |
o)

Figure 7 PucyHok 1

3.5 cxempbl, IpeICTaBIICHHON Ha PUCYHKE 1, ompeneanTe Yucio
XOpJ rpada Lemnt.
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3arTaHupOBaHHbBIC
pe3yNnbTaThl OOYYEeHHsS IO
JIVCIIATUTAHE

Bonpocei/3aganus 1iist mpoBepKu

J
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(

Figure 8 PucyHok 1

4.Jln1a cxeMbl, IPEACTaBICHHON Ha PUCYHKE |, ONpeAenuTe Yucio
yYpaBHEHUH ISl aHAJIW3A eI METOJIOM Y3JIOBBIX MOTEHIIMAJIOB.
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[ ve /;(\
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Figure 9 PucyHok 1

5. 514 cxembl, IPEACTABIEHHOM Ha pUCcyHKe 1, paccuuTaiite
COIIPOTHUBIIEHUE SKBUBAJIEHTHOTO HCTOYHHUKA TOKA, €CIIN
Harpy3koi siisiercst pesuctop R3. IMapamerpsr nienu: R1 =4 Owm,
R2 =2 Owm, R3 =4 Om.
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3anjgaHUupOBAHHBIE
pe3yNnbTaThl OOYYEeHHsS IO
JUCITUILINHE

Bonpocei/3aganus 1iist mpoBepKu

Figure 10 PucyHok 1

6.Z[J'I$I CXCMBI, HpeﬂCTaBﬂeHHOﬁ Ha PUCYHKC 2, OIIpCaACIUTC YHUCIIO

HC3aBUCUMBIX KOHTYPOB ILICTIN.

Figure 11 PucyHok 2

7.0npenenute, COAEPKUT JIU CXEMa, IPEACTABICHHAs Ha
pHUCYHKE 2, pe3UCTOp, COMPOTUBIIEHUE KOTOPOTO HE BIUSET Ha
TOKHU ¥ HAMPSKEHUSI OCTAIBHBIX AJIEMEHTOB IeNH («JTUIIHUAN

AIIEMEHT»). B KauecTBe 0TBeTa yKa)KuTe HOMEpP 3TOT0 pe3ucTopa

(0 — ecnu Her).

E;”‘x

( ,:' Ri Rs

g -~

e

Figure 12 PucyHok 2

8.J11s1 cXxeMbl, IPEACTABIEHHON HA PUCYHKE 2, ONIPENETIUTE

comporuBienue R3. [Mapamerpsr nermn: @1 =4 B, 92 =2 B, R2 =

2 Om, R3 = R4.
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3anjgaHUupOBAHHBIE
pe3yNnbTaThl OOYYEeHHsS IO
JUCITUILINHE

Bonpocei/3aganus 1iist mpoBepKu
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Figure 13 PucyHok 2

9.J171s1 cXeMbl, MPECTaBICHHOI Ha PUCYHKE 2, OIPE/ICIINTE
BEJIMYMHY HaNpsDKeHHst SkBUBajieHTHOTo nctoynuka J/1C |ET|,
€CJIM PEe3UCTOP HArpy3Ku RH MOIKIFOYaeTCs napamuieabHo
pesucropy R4. Ilapamerpst nermm: ¢l =4 B, 2=2B,R2=2
Owm, R3 = R4.
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Figure 14 PucyHok 2

10.J1ns1 cxeMmbl, IpeicTaBIEHHONW Ha PUCYHKE 2, pacCUUTalTe
COIpOTHBIIEHUE 3KBUBajeHTHOro nuctounrnka JJ1C Rr, ecnu
pe3UCTOp HArpy3ku RH MoAKIII0YaeTCs MapauieabHO PE3UCTOPY

R4. ITapamertpsl nenu: ¢l =4 B, 2 =2 B, R2 =2 Owm, R3 = R4.
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Figure 15 PucyHok 2

YMers: aHAIM3UPOBATh
JUHENHBIE DIIEKTPUYECKHE
LeNu MPU TapMOHUYECKOM
BHEIIHEM BO3JICHCTBUU

1.ITo ocimitorpaMMam, MpeACTaBICHHBIM HA PUCYHKE 1,
OTpe/ieIUTe MEePHOJ] TOBTOPEHUS TAPMOHHUECKUX KOJIeOaHUH,
OTBET MPHUBEAUTE B [MKC].
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3anjgaHUupOBAHHBIE
pe3ynbTaThl OOyYEHHUs IO
JUCITUILINHE

Bonpocei/3aganus 1iist mpoBepKu
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Bpewmsa, Muc

Figure 16 PucyHok 1

2.I1o ocuumiorpamme, NpeACTaBICHHON HA pUCYHKE 1,
OIpeeNIuTe aMILUIUTYly HallpsDKEHUsI, OTBET NpuBeauTe B [B].

J/-\ f/ )
AN Y4}
VT 17 TN L E
NN L
7 NIX :

Bpemsa, Mec

Figure 17 PucyHok 1

3.ITo ocummorpamMme, npecTaBIeHHON Ha pUCYHKE 1,
oInpeenuTe HauyalbHYIO (pa3y ToKa, OTBET PUBEIUTE B
rpagycax.

7T~ 7
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7 X

Bpewmsa, Muc

Figure 18 PucyHok 1

4.I1o ocunsutorpaMmam, NpeACTaBIEHHBIM HAa PUCYHKE 1,
OINPEIECIINTE THII IIEMEHTAPHOIO MACCUBHOTO JBYXIIOJIIIOCHHKA,
KOTOpPOMY IpHUHAJUIEkKAT ocLyuiorpaMmbl. OTBET NIPEICTABbTE B
YUCJIOBOM BHJE: | — pe3ucTop, 2 — KaTymika UHIyKTUBHOCTH, 3 —
KOHJIEHCATOP.
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3anjgaHUupOBAHHBIE Bomnpocsl/3aganust 11t mpoBepKU
pe3yNnbTaThl OOYYEeHHsS IO

JUCLUILIINHE
YN )

R I 4 N ®
3 1/ /| AN -
: / T INE L, R
5= / NV —
= N ) B

7 X »

Bpewmsa, Muc

Figure 19 PucyHok 1

5.ITo ocummnorpammam, MpeicTaBICHHBIM Ha pUCYHKeE 1,
OINpeAeNTE MOLYJIb KOMIUIEKCHOI'O COIPOTUBIIEHUS ATOI'O
AJIEMEHTAPHOTO ABYXIOIIOCHUKA, OTBET NMpuBeaAuTe B [OM].

N /-
. AN D (H)
5 / /| AN
5 .0 o / VLN, 3
SR RN ANENENEY, P
R Y NIX »

Bpema. mrc

Figure 20 PucyHok 1

6.J1514 cxembl, IPEACTaBIEHHOM Ha PUCYHKE 2, OTIpEAeuTe
MOJ1yJIb KOMIUJIEKCHOW ITPOBOAMMOCTH KOHJIEHCATOPa, OTBET
npusBeaute B [MCMm].

4

Bblx

- 1

Hano:
C=2mgd R=25x0n
lgse =100 MA, @ = 5-10° paa'c
Figure 21 PucyHok 2

7.1 cXxeMbl, IPEACTABIEHHON Ha PUCYHKE 2, ONIPEAeINTe
apryMeHT KOMIUIEKCHOM MPOBOAMMOCTH KOHJIEHCATOPa, OTBET
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3arTaHupOBaHHbBIC
pe3yNnbTaThl OOYYEeHHsS IO
JIVCIIATUTAHE

Bonpocei/3aganus 1iist mpoBepKu

MPUBEAUTE B rpagycax.

4

i Bblx

Jano:
C=2ud R=275x0m
lgse =100 MA, @ = 5-10° paa'c

Figure 22 PucyHok 2

8.J11s1 cXeMbl, IPEACTABICHHON HA PUCYHKE 2, ONIPEACINTE
aMILTUTY1y BBIXOJHOTO CUTHAJIA, OTBET MPUBEAUTE B [MA].

:_b jEI:rIi'i

- ‘!,
cT R

Hano:
C=2nmd E=275x0mn,
lgse =100 MA, @ = 5-10° paa'c
Figure 23 PucyHok 2

9.1514 cxembl, IPEACTABIEHHON Ha PUCYHKE 2, ONIPEAEINTE
HayalbHYIO (pa3y BBIXOJHOI'O CUTHAJIA, OTBET IPUBEIUTE B

rpaaycax.
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3arTaHupOBaHHbBIC
pe3yNnbTaThl OOYYEeHHsS IO
JIVCIIATUTAHE

Bonpocei/3aganus 1iist mpoBepKu

:El:rli'i

L
cT R

7L f

Hano:
C=2uwd R=25r0n
lgse =100 MA | @ = 5-10° paa'c
Figure 24 PucyHok 2

10.J1n51 cxeMbl, IpeICTaBICHHONW HA PUCYHKE 2, ONPEIEIUTE
pasHOCTh (pa3 MeXx1y HaIPsXKEHUEM U TOKOM Ha BXOJI€ LIeTH,
OTBET IIPUBEAUTE B Ipagycax.

&

Bblx

Jano:
C=2nmd E=275x0mn,
lgse =100 MA, @ = 5-10° paa'c

Figure 25 PucyHok 2

YMeTn: aHaJIM3UPOBATh
YaCTOTHBIC
XapaKTEPUCTUKHU
JIMHENHBIX SJIEKTPUYECKHUX
Heneum

1./lana cxema, npeacraBieHHas Ha pucyHnke 1. Onpenenure
3HaueHne AUX Ha HyJI€BOM JacToTe.
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3anjgaHUupOBAHHBIE
pe3yNnbTaThl OOYYEeHHsS IO
JUCITUILINHE

Bonpocei/3aganus 1iist mpoBepKu
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JaHo:

C=1aD, R=100OM
Figure 26 PucyHok 1

2./lana cxema, npejcraBieHHas Ha pucyHke 1. Onpenenute, K
KakoMy 3HauyeHHIo ctpemutcs: AUX mpu 6ecKoHEYHO OOJIBIION

qacToTe.
o— o
~
st (=t UBH ¥
W W
G
JaHo:

C=1aD, R=100OM
Figure 27 PucyHok 1

3./lana cxema, npeacraBieHHas Ha pucyHke 1. Onpenenure Tum
¢dbunpTpa: B orBeTe 3anummute 1, ecmun 3to ®HY; 2 — ®BY, 3 —
1D, 4 — PO.
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3anjgaHUupOBAHHBIE Bomnpocsl/3aganust 11t mpoBepKU
pe3yNnbTaThl OOYYEeHHsS IO

JOUCLIAIIIIMHE
o— o
R
Ugy ([ e Ugpix
W W
G
JaHo:

C=1aD, R=100OM
Figure 28 PucyHok 1

4.]lana cxeMma, npejcraBiieHHas Ha pucyHke 1. Onpenenure
MakcumanbHoe 3HaueHne AUX.
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JaHo:
C=1aD, R=100OM
Figure 29 PucyHok 1

5.lana cxema, npescraBieHHast Ha pucyHke 1. Onpenenure
MIOCTOSIHHYIO BPEMEHU LIETH, OTBET IPUBEIUTE B [MKC].
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3anjgaHUupOBAHHBIE
pe3yNnbTaThl OOYYEeHHsS IO
JUCITUILINHE

Bonpocei/3aganus 1iist mpoBepKu
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C=1aD, R=100OM
Figure 30 PucyHok 1

6./lana cxema, npescraBiaeHHast Ha pucyHke 1. Onpenenure
Koa(duUIIMEeHT 3aTyXaHus, OTBET npuBeauTe B [x1e3 pan/c].
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JaHo:

C=1aD, R=100OM
Figure 31 PucyHok 1

7.Jlana cxema, pezicTaBieHHas Ha pucyHke 1. Onpenenute
4acToOTy cpe3a puiIbTpa, OTBET npuBeauTe B [KI 11].

30




3anjgaHUupOBAHHBIE
pe3yNnbTaThl OOYYEeHHsS IO
JUCITUILINHE

Bonpocei/3aganus 1iist mpoBepKu
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JaHo:

C=1aD, R=100OM
Figure 32 PucyHok 1

8.Jlana cxema, npeacTaBieHHas Ha pucyHke 1. Onpenenure
3nauenne @YX Ha HyleBOW 4acTOTe, OTBET IPUBE/NTE B

rpajaycax.
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JaHo:
C=1aD, R=100OM

Figure 33 PucyHok 1

9.llana cxema, nmpescTaBieHHast Ha pucyHke 1. Onpenenure, K
KakoMmy 3HaueHuto crpemurcs OUX npu 6eckoHeyHO O0IbIION
4acTOTe, OTBET IPUBEIUTE B Ipajycax.
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3anjgaHUupOBAHHBIE Bomnpocsl/3aganust 11t mpoBepKU
pe3yNnbTaThl OOYYEeHHsS IO

MYCLIAIIIINHE
a— e
R
Ugy C—— | Ugux
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o
JaHo:

C=1HD, R=10KOM
Figure 34 PucyHok 1

10.lana cxema, npeacTaBieHHas Ha pucyHke 1. Onpenenure
3naueHne GYX Ha yactore cpesa, OTBET IPUBEAUTE B TPaycax.
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Ug, C——| Ugy
W W
G
JaHo:

C=1HD, R=10 KOM
Figure 35 PucyHok 1

11./lana cxema kKoe0aTeIbHOTO KOHTYpPA, PEICTABICHHOTO Ha
pucynke 1. OnpenenuTe pe30HAHCHOE COMPOTHBIICHUE, OTBET
npuBeaute B [OM].

Y Y
L Hasto:

o c—L 0= 100, »= 10 On,
‘@ o
wp = 10° pan/c
-

|:| E=1B
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3anjgaHUupOBAHHBIE
pe3yNnbTaThl OOYYEeHHsS IO
JUCITUILINHE

Bonpocei/3aganus 1iist mpoBepKu

Figure 36 PucyHok 1

12.]]ana cxema Kos1e0aTeIbHOr0 KOHTYpA, MPEACTAaBIEHHOrO Ha
pucyHke 1. Onpenenute XapakTepUCTUUECKOE CONIPOTHUBIICHUE,
OTBET npuBeauTe B [KOM].

Y Y
L Hatto:
. \ C— 0 =100, =10 On,
‘® T
wy = 10% pag/c
r .
E=1B

—_

Figure 37 PucyHok 1

13./lana cxema kos1e0aTeIbHOTO KOHTYpPA, MPEICTABICHHOTO Ha
pucyHke 1. Onpenenute WUpPHUHY NOJ0CH nporyckanus AUYX,
oTBeT npuBeauTe B [x1e3 pan/c].

Y Y
L Hasto:
. \ c—— 0 =100, »= 10 On,
(® o
wp = 10% pag/c
r .
E=1B

—_

Figure 38 PucyHok 1

14.]]ana cxema Kose6aTeIbHOrO KOHTYPA, MPEACTAaBIEHHOTO Ha
pucyHke 1. Onpenenute aMIIUTYAy HaIPsDKEHUS HA KaTyIIKe
UHIYKTUBHOCTH, €CJTM YAaCTOTa HCTOYHHUKA PaBHA PE30HAHCHOI;
oTBeT npuBeAuTe B [B].

Y Y
L IETTE
. \ c—= 0 =100, r=10 On,
‘@ T
wp = 10% pag/c
r .
E=1B
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Figure 39 PucyHok 1

15./]ana cxema KonebaTebHOr0 KOHTYpA, MPEACTABICHHOTO Ha
pucyHke 1. Onpenenute MHIYKTUBHOCTD KaTYIIKH, OTBET
npuseaure B [MI'H].

Y Y
L Hatto:
. \ C— 0 =100, =10 On,
‘® T
wy = 10% pag/c
r .
E=1B

—_

Figure 40 PucyHok 1
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3anjgaHUupOBAHHBIE
pe3yNnbTaThl OOYYEeHHsS IO
JUCITUILINHE

Bonpocei/3aganus 1iist mpoBepKu

16./lana cxema Kos1e0aTeIbHOI0 KOHTYpPA, IPEICTAaBICHHOIO Ha
pucynke 1. Onpeznenure HayanbHYIO a3y HaNPsDKCHUS HA
KaTylKC MHAYKTHUBHOCTH, €CJIM 4aCTOTAa HCTOUYHHUKA paBHA
PE30HAHCHO; OTBET MPHUBEANTE B Iparycax.

Y Y
L Hatto:
=100, »= 10 On,
E Gg C—— ¢
wp = 10° pan/c

|:| E=1B

Figure 41 PucyHok 1

17./lana cxema Ko0s1e0aTeIbHOT0 KOHTYPA, TPEJCTAaBICHHOTO Ha
pucyHke 1. Onpenenute aMIIUTYAy HaIPsDKEHUS HA KaTYIIKe
WHIyKTUBHOCTH, €CJIM YaCTOTAa UICTOYHHKA COOTBETCTBYET
HIDKHEH TpaHuIle MOJIOCHI IPOMyCKaHus; OTBET NpuBenuTe B [B].

Y Y
L Jarto:
=100, »= 10 On,
E GD C—== ¢
wp = 10° paa/c
:Ir E=1B

Figure 42 PucyHok 1

18./1ana cxema Kose0aTeTbHOTO KOHTYpa, MPEICTaBICHHOTO Ha
pucyske 1. Onpenenute HayaabHYIO a3y HaNpsHKEHUs Ha
KaTylIKE MHAYKTUBHOCTH, €CJIM 4aCTOTAa HCTOYHHKA
COOTBETCTBYET HIKHEH IrpaHUIIe MOJIOCHI TPOIYCKAHUS; OTBET
[pUBEIUTE B rpajycax.

Y Y
L Jarto:
=100, = 10 On,
E GD C—== ¢
wp = 10° paag/c
:Ir E=1B

Figure 43 PucyHok 1

19./]ana cxema Kone6aTeIbHOr0 KOHTYPA, MPEACTABICHHOTO Ha
pucynke 1. Kak uamenurcst no6poraocts npu ysenudenuu C B 4
pasa; MpuBeIUTe HOBOE 3HaUE€HHE JOOPOTHOCTH.

Y Y T
L Hasio:
=100, = 10 On,
£ GD c=— ¢
wp = 10° pan/c
:Ir E=1B
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3anjgaHUupOBAHHBIE Bomnpocsl/3aganust 11t mpoBepKU
pe3ynbTaThl OOyYEHHUs IO
JUCITUILINHE

Figure 44 PucyHok 1

20./lana cxema Koyie0aTeIbHOTO KOHTYPA, IPEACTABICHHOr0 Ha
pucynke 1. Kak n3MeHHTCsI 1oJ10ca MpoIryCKaHus mpH
yBennueHnu C B 4 pa3a; IPUBEAUTE HOBOE 3HAUYCHHUE MOJOCHI
nponyckanus B [x1e3 pazn/c].

L METS

. C— 0 =100, r=10 Omn,
wy = 10% pag/c

:[ E=1B

Figure 45 PucyHok 1

Onucanne MKAJbI OIIEHUBAHUS

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu eblnoineHus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS, €CIIU
JIOMaIITHee U J1a00paTOpHOE 3a/1aHUs BBIIIOJHEHBI ITPABUIIBHO, B IIOJIHOM 00bEME U Ha BOIPOCHI
JaHBI IPEUMYIIIECTBEHHO MPABUIBHBIC OTBETHI

Oyenka: 4 («X0OpOIIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuku 6vinoaneHus snanusa: OLeHKa "Xopoo" BICTAaBIIAETCS, €CIIU
JIOMalIHee U 1a00paTOpHOE 3a/1aHNs BBIIIOJHEHBI B IOJTHOM 00beMe U Ha BOIIPOCHI JaHbI
IIPEUMYILIECTBEHHO NPABUIIbHBIE OTBETHI, HO YaCTh OTBETOB COJEPKUT HEMPUHIUITUAIILHBIE
HETOYHOCTHU

Oyenka: 3 («yI0OBIETBOPUTEIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu evinonneHus snanus: OueHka "ya0BIeTBOPUTENBHO" BBICTABIISETCA,
€CIIY JIOMalIHee U Ja00paTOPHOE 3a/1aHUs BBIIIOJHEHBI B IOJIHOM 00BEME U JIaHbI
IIPEUMYIIIECTBEHHO NPABUIIbHBIE OTBETHI HE MEHEE YEM Ha I0JIOBHHY BOIIPOCOB

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapaxmepucmuxu evinoaneHus snanua: OneHKa "HeyI0BIETBOPUTEIIBHO" BBICTABIISETCS,
€CJIM IOMaITHee U JIa0OpaTOPHOE 3a/TaHMs HE BHITIOIHEHBI B TIOJTHOM 00beMe W/UiTH Ha OOJIBITYIO
4acTh BOIPOCOB OTCYTCTBYIOT NMPABUIIbHBIE OTBETHI

4 cemecTtp

KM-9. Kinaccuueckuii MeTo aHaJan3a cBOOOIHBIX MPOIECCOB

®opmbl peanuzanuu: buners! (MMcbMeHHBIH 0npoc)

Tun koHTpobHOro MeponpustTus: KourponsHas paborta

Bec koHTpOosbHOrO0 Meponpusitusi B BPC: 10

IIpouenypa npoBefeHUs] KOHTPOJILHOIO MeponpusiTusi: BrimonHeHue 3agaHus Ousnera B
pykonucHoO# popme. Cpok BHIIOTHEHUS - 45 MUHYT.
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KpaTtkoe conepxkaHue 3a1aHusi:
BrinonauTts 3aganus OuiieTa

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3aryaHupOBaHHbIE Bomnpocel/3aganust st IpoBEPKU
pe3ysbTaTel  00y4eHUs
10 JUCUUTUINHE

3HaTh: METOAbI AHATU3A 1.Cxema 1ienu npeacrasieHa Ha pucyHke 1. [TapameTpsl 371€eMeHTOB
HECTallMOHAPHBIX nenu: J =7 MA, R1=1xOwm, R2 =1 kOwm, C = 8 u®. B nynesoii
MPOLIECCOB B JIMHEHHBIX MOMEHT BpEMEHHN UCTOYHUK OTKJIIOYaeTcs (3aMeHseTCsl BHYTPEHHUM
ANEKTPUUECKUX LIETISIX COMPOTHUBIICHUEM).

s

4 —_l
\Tj Ry c—

Figure 46 PucyHok 1

N300pa3ute cxemy 1enu i coctaBieHus nupdHepeHInalibHOTo
ypaBHEHUS, T.€. B MOMECHT BPEMCHH ITOCJIC KOMMYTAIIHH.
Omnpenenure NOCTOSHHYIO BPEMEHH T, XapaKTEePHU3YIOLIYIO
CBOOOIHBIH TPOIIECC B LIEIH TOCIIE KOMMYTAITHH.

2.B nmocnenoBareabHOM KOJIe0ATEIbHOM KOHTYPE B HAYAIIbHBIN
MOMEHT BpEMEHH KOHJICHCATOP Pa3psKeH, TOK Yepe3 KaTYIIKY
WHIYKTUBHOCTH paBeH | MA. Onpenennute HayalbHbIE YCIOBUS JUIS
penrenus 1udGHepeHIMATFHOTO YPABHEHHUS, OTIMCHIBAIOIICTO
MpoIecC COOCTBEHHBIX KOJICOaHUI B KOHTYPE U COCTABJICHHOTO
OTHOCHUTEIILHO HAIPSHKCHUS Ha KOHIeHcaTope. [lapameTphl
kojebarenbHOro Koutypa: R =50wm, L =2 mI'H, C = 8 HO.

Onucanue MKAJbI OLEHUBAHUS :

Oyenxa: 5 («OTIUYHOY)
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapaxmepucmuxu gblnoaneHus 3Hanus: OLeHKa "O0TIMYHO" BBICTABIISIETCS, €CIIU 3a/1aHHE
BBITIOJIHEHO B MOJHOM 00BhEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 10
Onucanue xapaxmepucmuku 6vinoaneHus snanusa: OUeHKa "Xopoo" BICTAaBIIAETCS, €CIIU
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO, BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3 («yIOBIETBOPUTEIHEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmuxu ebinonnenus snanus: OLeHKa "yJI0BIeTBOPUTENLHO" BBICTABIISETCS,
ecJIM 3aJlaHue IPEUMYIIECTBEHHO BBITIOIHEHO

Oyenka: 2 («HEyJOBIECTBOPUTEIHHOY)
Onucanue xapakxmepucmuxu evinoanenus sHanus: OueHKa "Hey10BIeTBOPUTENIbHO" BBICTABIISETCS,
€CJIN 33JIaHUE BBINOJIHEHO HEBEPHO WJIU MPEUMYIIIECTBEHHO HE BBIIIOJIHEHO

KM-10. KoHTpoJIb BbINOTHEHUsI MYHKTOB 1 1 2 pacueTHOro 3axanus Ne 2

®opmbl peaausanun: [Iposepka 3aganus
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Tun KOHTPOIbHOTO MeponpusiTusi: PacuetHo-rpaduueckas pabora
Bec konTpoabHoro meponpusitusi B bPC: 10

Hpouez]ypa NMPOBE€ACHUA KOHTPOJIBHOI'O MEPOIIPUATHUHA: HpOBepKa MPaBUJIbHOCTU BBINIOJIHCHUA

MYHKTOB | ¥ 2 pacyeTHOro 3aJaHusl.

KpaTlcoe CodcpKaHUuE 3alaHUA:

:‘)J'IGKTpI/ILIeCKaH LEIb COCTOUT U3 IBYX 3BECHBEB IICPBOI'0 IMMOpAAKA — aKTUBHOI'O U ITACCHUBHOTO,

pa3/ieIeHHBIX TPAaHC(POPMATOPOM COMIPOTHBIICHUH, KOTOPBII UMeeT KOA(PPHUIMEHT Nepeadn

110 HAIIPAKECHUTIO KU = 1, BXOJHOC COIIPOTHUBJICHUEC, PAaBHOC 6CCKOHC‘IHOCTI/I, u

BBIXO/IHOE, paBHOE HYJIIO (pUCYHOK 1). ITapaMeTpsl 351eMEHTOB Li€NK U BXOAHOI'O BO3JEHCTBUS

MIPUBEJICHBI B TAOIUIIE 3a/IaHUI
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Figure 47 PucyHok 1

KoHTpoJibHbIe BONIPOCHI/3aJaHUA:

3arIaHupOBaHHbIE Bomnpocsl/3aganus s npoBepKu

pe3yibTaTthl  OOydYeHHUs IO

JUCLUIUINHE

YMers: paccYuThIBaTh 1.ITynkT 1. PaccunTaiite k03 PpUIIMEHTHI Tepeau Kax10ro
JMHEHbIE INEKTPUUYECKUE 13 3BE€HBEB M BCEH LIEIHU, IOCTPONTE COOTBETCTBYIOLUE

Oenu IMmnpu HECTalWMOHAPpHOM
BHCITHCM BOBﬂCﬁCTBHH

rpadpuxu AUX u @YX, npeaBapUTeIbHO ONPEIEINB
IapaMeTpsl DJIEMEHTOB, OTCYTCTBYIOIINE B 3a1aHuu. JlaiiTe
MMCbMEHHbIE KOMMEHTApUU 1O MTOBOJTY MOJIYYEHHBIX
3aBUCUMOCTEM.

2 ITyHkT 2. 3anuImmTe BRIPAKESHUS IS ONIEPAaTOPHBIX

K03 PUIIMEHTOB Nepeiayn KaXKa0ro U3 3B€HbEB U BCEH LIemH.
Hcnonb3ys X, NOTyYUTE BBIPAXKEHUS IS IEPEXOIHBIX
XapaKTEPUCTHUK KaXJI0TO U3 3BEHbEB U BCEH 1IETH B LIEJIOM.
[TocTpoiiTe BpeMeHHbIE AUArPAMMBbI 3TUX XapaKTEPUCTUK U
CZeNIaiTe BBIBOABI O XapaKTepe U JUIUTEIbHOCTH NEPEXOIHBIX
IPOILIECCOB.

Onucanue MKAJbI OIICHUBAHUA:

Oyenka: 5 («OTIUIHO)
Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax.: 90

Onucanue xapakmepucmuku 8binoanenuss 3uanus. OueHka "oTIUYHO" BBICTABIISIETCS, €CIIU 3a/1aHUE

BBIIIOJIHEHO B MOJIHOM 00BbEME HMIIH BBIIOJHEHO NpEeUMyIICCTBCHHO BEPHO

Oyenka: 4 («xX0OpoII0»)
Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 0

Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHkKa "Xopoio" BbICTaBISETCS, €Clu

OOJIBIIIMHCTBO BOIIPOCOB PACKPBHBITO, BBI6paHO BCPHOC HAIIPpABJIICHUC JIA PCIICHUA 3a1a1
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Oyenka: 3 («yIOBIETBOPUTEILHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapakmepucmuxu evinonnenus 3uanus: OneHka "y10BIeTBOPUTENLHO" BBICTABISACTCS,
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2 («HEyIOBICTBOPUTEIHHOY)
Onucanue xapakmepucmuku btnoanenus 3nanus.; OUueHKa "Hey10BIETBOPUTEIBLHO" BBICTABIISIETCS,
€CJIM 3aJ]JaHue BBIMIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-11. MeToabl aHA/IM3a HECTALIMOHAPHBIX NMPOLECCOB: ONMEPATOPHBIH U HHTErPaJ
Troamenst

®opmbl peaau3anum: bunersl (MMCbMEHHBIN OIPOC)

Tun kouTposabHoro Mmeponpusitusi: KonrpospHas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 10

IIpoueaypa mnpoBegeHUs] KOHTPOJILHOIO MeponpusATHsi: BbinonHenue 3agaHus Ouiera B
pyxonucHoil popme. Cpok BBIIOTHEHUS - 45 MUHYT.

KpaTkoe conep:kanue 3a1aHusi:
BrimoauTe 3amanusa ouiera

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3anygaHupOBaHHbIE Bomnpocel/3aganus s mpoBepKu

pe3ysbTaThl 00y4YEeHUs 110

JIMCIUTIITHHE

3HaTh: METOJbl aHAJIM3a 1.Cxema nenu npuBenena Ha pucynke 1. Ha Bxozne nenn
HECTaIMOHAPHBIX neiictByet Hanpsbkenue U(t) = bto(t). BeixoaHbiM curaamom
IPOLIECCOB B JIMHEHHBIX SIBJISIETCSI HANpsDKEHHe Ha KoHaeHcarope C2.

ANEKTPUUCCKHX IIETISIX Haiinure BRIXOHON CUTHAI ABYMS CIIOCOOaMU — ONEPaTOPHBIM

METOJIOM H UcTob3yst uaterpan Jroamens. Cuuntaiite b, C1, C2 u
R — m3BecTHpIMu BenmunHamu (C1 = C2). TlocTpoiite,
KaueCTBEHHO, TpadMKHU BXOJIHOTO M BBIXOJHOTO CUTHAJIOB B
OJIHOM MacITaoe.

C>

Figure 48 PucyHok 1
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Onucanue MKAJbI OIICHUBAHUSA:

Oyenka: 5 («OTITUIHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "oTJIUYHO" BBICTABIISIETCS, €CIIU 3a/1aHue
BBITIOJTHEHO B MOJIHOM 00'beME WJIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («X0OpOIIOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyernmax. 10
Onucanue xapakmepucmuku 8vtnoanenus 3nanus. OueHka "Xopouio" BbICTaBISETCS, €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO, BRLIOPAHO BEPHOE HAMPABIICHHE [Tl PEIICHUS 3a]1a4

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku btnoanenus 3nanus.; OueHka "ynoBIeTBOPUTEIBHO" BBICTaBISAETCS,
€CJIM 3aJJaHUE TPEUMYIIECTBEHHO BHITIOJIHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuxu evinonnenus 3uanus: OneHKa "HeyI0BIETBOPUTEIHHO" BBICTABIISECTCHS,
€CIIM 3a/IaHUE BBITIOJTHEHO HEBEPHO HJIU NMPEHMYILIECTBEHHO HE BBIITOJIHEHO

KM-12. SIBjieHus1 B HATPY:KEHHO JIMHUHU Nepeaadu

®opmbl peaju3anum: buiersl (MMCbMEHHBINM OIPOC)

Tun koHTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHoro meponpustusi B BPC: 10

IIpoueaypa mnpoBegeHUs] KOHTPOJILHOIO MeponpusATHsi: BbinonHenue 3agaHus Ouiera B
pyxonucHoi popme. Cpok BBIIOTHEHUS - 45 MUHYT.

KpaTkoe conep:kanue 3a1aHusi:
BrimoauTe 3amanusa Ouiera

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3arutaHupOBaHHbBIC Bormnpocsi/3aganust 11t mnpoBepKu

pe3ynbTaThl OO0y4YEeHHS TIO

JHCIHIIIHHE

3HaTh: MeETOABl  aHalIu3a 1.Mcrounuk rapmonnueckoit I/IC ¢ wacroroit 300 MI'g
BOJIHOBBIX  TIPOIIECCOB B MOAKJIIOYEH K PA30MKHYTOM Ha KOHIIE BO3YIIHON JIMHUU
HarpyXeHHOU JIMHAN nepeaaun JyMHOU 0,5 M. AMIIIUTY/1a HAlIPSIKEHUS Ha BXOJIE
nepegadn muanu 10 B, navanpHas ¢aza paBHa Hymo. [loctpoiite

OCLIMJUIOIPaMMYy HaIpsDKEHMSI Ha BBIXOZE JTMHHH.
2.Ha koH1e IMHUY ¢ BOJHOBBIM compotuiaeHrueM 100 Om
BKJIIOYEHA MHIYKTUBHOCTH | MKI'H. M300pa3uTte
HOPMUPOBAHHBIN rpauK pacnpeneneHns aMILTUTY bl
HanpsDKeHUs BIOJIb JMHUU pH yactoTe 108 pan/c. Kak oHo
WU3MEHUTCS, €CITM MHAYKTUBHOCTb Harpy3KH YMEHBIINUTD B 2
pasza?

3.Ha BbIX0/1€ TMHMHM NTepelayy ¢ BOJIHOBBIM COIIPOTHUBICHUEM
100 Om noaxkntoyeH pe3uctop ¢ conpoTuBiaeHuemM 300 Owm,
yactoTa ucrounuka 300 MI'u. M306pazure HopMUpOBaHHBIE
rpaduKy pacupeeneHus aMIUIUTY] HallPsDKEHHsT U TOKA BIOJIb
JIMHUH.

Onucanue MKAJbI OIICHUBAHUA:
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Oyenxa: 5 («OTIUYHOY)
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evlnoanenus 3nanus: OLeHKa "0TIMYHO" BBICTABIISIETCS, €CIIU 3a/1aHHe
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILO0»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 710
Onucanue xapaxmepucmuxu evlnoanerus 3Hanus: OueHKa "Xopouio" BEICTaBISETCS, €CIU
OOJIBIITMHCTBO BOIIPOCOB PACKPHITO, BRIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJIETBOPUTEILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: OneHka "y10BIeTBOPUTENILHO" BHICTABISACTCS,
€CITH 3aJIaHUE MMPEUMYILIECTBEHHO BBITIOJTHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuxu evinonenus 3Hanus: OLeHKa "HeyJOBIETBOPUTEIbHO" BBICTABIIAETCS,
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIIOJIHEHO

KM-13. KoHTpoJIb BbINIOJTHEHUS IYHKTOB 3 U 4 pacyeTHOro 3axanus Ne 2

®opmbl peanu3anuu: [IpoBepka 3axanus

Tun KOHTPOILHOT0 MeponpusiTusi: PacuetHo-rpaduueckas pabora

Bec koutposabHoro meponpusitusi B bPC: 10

IIpouenypa npoBeaeHusi KOHTPOJIbHOr0 Meponpustus: [IpoBepka NMpaBUILHOCTH BHITIOJHEHUS
MYHKTOB 3 1 4 pacue€THOIO 3a/1aHMUS.

Kparkoe cogep:xkanue 3aiaHus:
DneKTpuyYecKas Lelb COCTOUT U3 JIBYX 3BE€HbEB IIEPBOTO MOPSAAKA — aKTUBHOI'O U IIACCUBHOTO,
pa3leNeHHbIX TpaHC(POPMATOPOM CONIPOTUBIIEHUH, KOTOPBIM UMeeT KO3PPUIIUEHT Iepeiadn
no HanpsbkeHuto KU = 1, BXOIHOE CONPOTUBIIEHUE, PABHOE OECKOHEYHOCTH, U
BBIXO/IHOE, paBHOE HYIIO (pUCYHOK 1). [TapaMeTpsl 371eMEHTOB LI€TH U BXOAHOT'O BO3JEHCTBUS
NPUBE/ICHBI B TaOIUIIE 3aJaHUN
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Figure 49 PucyHok 1

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3aruIaHUPOBAHHBIE Bonpocei/3aganus 11t IpoBepKH
pe3yabTaTel  O0y4YCHHS
10 TUCHUIUINHE

YMeTp:  paccuuThIBaThH 1.ITynkT 3. Ha BXO# Lienu nojaeTcst UMIYJbC HaNpsKeHus (Toka),
JIMHEWHbIE (dbopMa u mapamMeTpbl KOTOPOro 3aaHbl (pucyHok 2). Paccuuraiite
IIEKTPUYECKUE Lenu U TIOCTPOWTE Ha OJHOM PUCYHKE BPEMEHHBIE TUArPaMMBI

OpyU  HECTal[MOHApHOM HaNpsDKEHUH Ha BBIXOJIE MepBoro 3BeHa UL(t) u Bexone Beel nenu
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3arTaHupOBaHHbBIC

pe3ynbTaTthl  O0y4YeHHS

10 JUCLUTIUINHE

Bonpocsei/3aganus 11t mpoBepKU

BHEIIIHEM BO3JEHCTBUU u2(t). daiite mucbMeHHbIC KOMMEHTAPHH K pe3y/IbTaTaM pacueTa.

-In/2
-A

Figure 50 PucyHok 2

2.I1ynkt 4. Paccuuraiite U HOCTPONTE BPEMEHHBIE TUArpaMMbl
HanpshKeHHs Ha Bbixoje renu U2(t) muist ciyyas, Korjaa Ha BXOJIe
YCTPOWCTBA JEHCTBYET MavKa U3 5 UMITYJIbCOB 33JaHHOUN (DOPMBI
(pucyHok 2), cieayronux c nepuojaom 7. Jlaiite nucbMeHHbIE
KOMMEHTApUH I10 [TOBOY MOJTYYEHHBIX PE3YJIbTAaTOB.

19
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Figure 51 PucyHok 2

Onucanue MKAJbI OLEHUBAHMS

Ouyenka: 5 («OTITUIHOY)
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
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Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! OI_IGHKa "oTIu4Ho" BBICTABJIACTCA, €CJIN 3a1aHUC
BBIIOJIHEHO B ITOJTHOM 00BbEME MJIHM BEITIOJHEHO NpEUMYIICCTBEHHO BEPHO

Oyenxa: 4 («XOpoILO»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapaxmepucmuxu evlnoanerus 3Hanus: O1eHKa "Xopouio" BEICTaBISETCs, €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPHITO, BHIOPAHO BEPHOE HAIIPABJICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJIETBOPUTEIILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: OneHka "yI0BIeTBOPUTEIBLHO" BBICTABIIACTCS,
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku btnoanenus 3nanus.; OUueHKa "HeyJ0BIETBOPUTEIbHO'" BBICTABIISIETCS,
€CJIM 3aJ]JaHue BBIMIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-14. 3amura 1a00paTopHOro npakTukyma Ne 2

®opmbl peanusanun: YcrHas Gpopma

Tun KoHTpOIBLHOTO MeponpusaTus: JlaboparopHas pabora

Bec koutposabHoro meponpusitusi B BPC: 40

IIpouenypa mnpoBegeHHsi KOHTPOJHLHOr0 Meponpustusa: I[IpoBepka HaiMuuMsg U KadecTBa
JIOMAIITHEN MOATOTOBKM K JlabopaTOpHOW paboTe, BOMPOCH MO MOAroToBKEe. Bompockl mo xomy
BBITIOJTHEHMS JTAOOPATOPHOH pabOTHI M HA ATAle IPHEeMa OTYETa.

Kpatkoe cogep:kanue 3a1aHus:
OTBeTUTH Ha BOIIPOCHI 110 TEME J1a00PaTOPHOIl pabOTHI

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

3angaHupOBaHHbIE Bonpocel/3aganus 11t IpoBepKH

pe3yibTaThl O0Y4YEHHUs I10

JTUCIUIUINHE

YMeTs: paccuuTHIBATh 1.Wctounuk rapmonnueckoit JC ¢ wacroroii 40 MI'
napameTpsl CUTHAJIOB B MOJIKJIIOYEH K Pa30OMKHYTOM Ha KoHIE JTuHUU anuHoi 2000 cm.
Harpy>KeHHOU JIUHUU Bonnosoe conporusnenue nuaun 40 Om, ammuntyna 3/1C 10 B.
nepeaadn Omnpenenure Moy KO3 (HULIMEHTA OTPaKEHUS B IPOLIEHTAX.

2.Mcrounuk rapmonndeckon D/[C ¢ wacroroit 40 MI'1g
MOJIKJIIOYEH K Pa30MKHYTOM Ha KoHIE JTuHUU anuHoi 2000 cm.
Bonnosoe conporusnenue muaun 40 Om, ammmuryga 3C 10 B.
Onpenenure dazy kodppumeHTa oTpaxeHus B rpajaycax.
3.Ucrounuk rapmonndeckon I/[C ¢ yacroroit 40 MI'1g
MTOAKJIIOYEH K Pa30MKHYTOM Ha KOHIE JTMHUM 1iruHOM 2000 cMm.
Bonnosoe conporusnenue muaun 40 Om, ammuryga 3C 10 B.
Omnpenenure 1e10€ YUCIO JJIMH BOJIH, YKIIAbIBAIOIIUXCS B
JIMHUHY.

4 Ucrounuk rapmonundeckoit 9JIC ¢ wacroroit 40 MI'1g
MOJIKJIIOYEH K PAa30MKHYTOM Ha KOHIE JTuHuM anuHoi 2000 cm.
BonnoBoe conpotusnenue auann 40 Om, ammutyna 9C 10 B.
Omnpenenure EKTPUYIECKYIO JUIMHY JIMHUU B Tpagycax.
5.Ucrounuk rapmonnueckon IJIC ¢ gacroroit 40 MI'n
MOJIKJIFOUEH K PA30OMKHYTOM Ha KoHIE JIuHuM anuHon 2000 cm.
Bonnosoe conporusnenue muann 40 Om, ammumryga 3C 10 B.
Omnpenenure k03P PUIKMEHT cTOAYEH BOJIHBI B TMHUU (yKaxuTe 0,
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€CJIM 3HAYCHUE CTPEMHUTCS K OECKOHEYHOCTH).

6.1crounuk rapmonnueckor IJIC ¢ wactoroit 40 MI't
MOJIKJIIOYEH K PAa30OMKHYTOM Ha KoHIE JTuHuY anuHoi 2000 cm.
BonnoBoe conpotusnenue aunuu 40 Om, ammutyna 9C 10 B.
Ornpenenure pexXuM B JIMHUM: 1) peXUM CTOSTYEH BOJIHBL; 2)
pexuM OeTyIIeil BOJHBI; 3) CMEIIaHHBINA PEKUM.

7.Mcrounuk rapmonnueckoit 3IC ¢ wacroroit 40 MI'n
MOJIKJIFOYEH K pa30MKHYTOW Ha KOHIE JuHUU IjuHor 2000 cMm.
Bonnosoe conporusnenue auauu 40 Om, ammuntyna 3/C 10 B.
PaccuuraiitTe BeIeCTBEHHYIO YacTh BXOJIHOTO COITPOTUBIICHHS
muHuu B [OM].

8.Mctounuk rapmonuueckoit 3/IC ¢ wactoroit 40 MI 1
MOJIKJIFOUEH K PA30OMKHYTOM Ha KoHIE JIuHUU AsuHoi 2000 cM.
Bonnosoe conporusnenue iuaun 40 Om, ammuryga 31C 10 B.
Paccunraiite MHUMYIO 4aCTh BXOJAHOTO COIIPOTUBJICHHUSI JINHUU B
[Om].

9.Mcrounuk rapmonundeckoit IIC ¢ yacroroit 40 MI'1
MOAKJIIOYEH K PA30MKHYTOHN Ha KOHUE JIMHUM 1iauHOoM 2000 cM.
Bonnosoe conporusnenue auaun 40 Om, amminryna 3/1C 10 B.
Paccunraiite aMIuiMTyny najaaronieii BOJIHbI HAlIPsDKEHUS Ha
Harpyske B [B].

10.Uctounuk rapmonuueckoit 3/1C ¢ wactoroit 40 MI'1g
MOJIKJIFOUEH K PA30OMKHYTOM Ha KoHIE JuHuM anuHoi 2000 cm.
Bonnosoe conporusnenue iuaun 40 Om, ammuryga 3/1C 10 B.
PaccunTaiiTe aMmuTy 1y HanpsiKEHUSI B CEUCHUU HArpy3KH B
[B].

YMers: IIPOBOJIUTH
JKCIIEPUMEHTAJIbHBIE
WCCIIEI0BAHMS
HEJIMHENHBIX PE3UCTUBHBIX
ANEKTPUYECKUX LETe

1.YTo Takoe BoJbT-aMIiepHas XapakTepuctuka auoja’? Kak ee
MOJIYYUTh IKCIIEPUMEHTATBHO?

2.Yto Takoe pabouas TOUYKa U KaK €€ ONpPEACIIUTh:
JKCIIEPUMEHTAIBHO, TpadudecKu?

3.Kakum 00pa3oM ¢ MOMOIIBIO IBYXKaHAJIBHOTO OCIILIorpada
MOJIYYUTh OCIMIUIOTPAMMY CUTHAJIa Ha BBIXOJIE
JIBYXIIOJIYTIEPUOJTHOTO BBIIPSMUTEINS?

YMers: IIPOBOJUTH
SKCIIEPUMEHTAJIbHbIE
VICCIIEIOBAHMUS
HEeCTallMOHAPHBIX
MPOLECCOB B  JIMHEWHBIX
AIIEKTPUYECKUX LIETIAX

1.Kak 3KkCriepuMeHTaJIbHO OIIPENETUTH IEPEXOAHYIO
XapaKTepUCTUKY?

2.Kak sKcriepMMeHTaIbHO ONPEAEIUTD UMITYJIbCHYIO
XapaKTepUCTUKY?

3.Kaxk skcneprMeHTanbHO ONPEAETUTH IOCTOSHHYI BPEMEHU
L[eNU KoJie0aTebHOro KOHTypa?

4.Kak sKkcrepuMeHTaIbHO OMPEIEIUTh YaCTOTY COOCTBEHHBIX
Kose0aHun?

5.KakuM 00pazomM MOKHO SKCIIEPUMEHTAILHO HaOII0/1aTh
cBOOO/IHBIE MPOIIECCHI B IETSIX BToporo nopsaka? Kakum
TpeOOBaHUSAM NP STOM JIOJKEH YIOBJIETBOPSATH BXOIHON
CUrHaxu?

YMers: IIPOBOJIUTH
SKCIIEPUMEHTAJIbHbIE
VICCIIEIOBAHMUS
CTALlMOHAPHBIX IPOLIECCOB

1.Kakum o0pa3oM cornacoBaTh reHepaTop ¢ JIMHUEH nepeaayn?
2.1Ipu Kakux Harpy3Ke coriacoBaHUE I'€HepaTopa ¢ IMHUEH He
aKTyaJIbHO?

3.Kak skcniepruMeHTaIbHO MTOA00paTh COTIaCOBAaHHYIO HATPY3Ky?
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B JIMHUM TICpCaAavIn

4.Kax sKCIIepMMEHTaIbHO MOJYUYUTh PACIIPENETICHUE AMITITUTY
HanpsHKEHUW B JIMHUU?

5.Kak sKkcrniepuMeHTAIBHO ONPEAEIUTh IapaMeTphl HAarpy3KU B
JMHUU nepeaayn’?

YMmeTs: aHAJIN3UPOBATh 1.Kak n3MeHuUTCS 3aKOH paclpeneaeHus] aMILTUTY b

BOJIHOBBIE  IIPOIIECCHl B HanpsKEHUs BIOJb JUHNUHU, PA30OMKHYTOH Ha KOHIIE

Harpy>KeHHOU JIMHUU (3aKOpOYEHHOM Ha KOHLIE), €CIIM YMEHBIIUTCS JJIMHA JIMHUN?

nepeaayn 2.M300pa3ute KpuBbIE pacHpeAeIeHHs aMIUINTY ] HAllPSKEHUs U
TOKA BJ0JIb JINHUY, HATPY>KEHHON Ha €MKOCTb (MHIYKTUBHOCTb).
Kak n3MeHuTCs 3aK0H pacnpeaeeHus, €Clid eMKOCTb
(MHIAYKTUBHOCTb) YBEJIMYUTH (YMEHBIINTH)?
3.M300pa3ute KpUBbIE pacpeeICHUs aMILTUTY/l HApsKEHUs U
TOKA BJ0Jb JINHUU, HArPY>KEHHOI Ha BOJIHOBOE COIIPOTUBIICHUE;
Pa30MKHYTOH Ha KOHIIE; 3aKOPOYEHHON Ha KOHIIE.

YMmers: aHaJIM3UPOBATh 1./lana cxema, nmpencraBiieHHast Ha pucyHke 1. Onpenenure

HECTallMOHAPHBIE HanpsDKEHHUE Ha KaTylIKe MHIYKTUBHOCTHU Cpazy rocie

MPOLECCHl B JIMHEWHBIX
3JIEKTPUUYECKUX LEIAX

KOMMYTAIIUU - TTOJAKITIOYSHHS Ha BXO/I IIEMU MTOCTOSTHHOTO
HanpsbkeHus BenuuuHoi 10 B, orBeT npeacrassTe B [B].

T

Uex R LUeeax

P €

v
O

Haso:
L=1nxln R=1000M

Figure 52 PucyHok 1

2.Jlana cxema, mpeicTaBlieHHast Ha pucyHke 1. Onpenenure
HanpsDKeHHE Ha KaTylIKe MHIYKTUBHOCTU B YCTAHOBUBILIEMCS
peXHUMe Mociie TOIKIIOYEHHUS Ha BXO/I LIEMHU OCTOSIHHOTO
HanpspkeHus BennunHoi 10 B, otBet npexncrasste B [B].
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Figure 53 PucyHok 1

3./laHna cxema, npeacrtaBieHHas Ha pucyHke 1. Onpenenure
HaIpsDKEHUE Ha PE3UCTOPE Cpa3y Mociie KOMMYTAIIUH -
MTOAKJTIOUEHHUS Ha BXOJI LICTIH ITOCTOSTHHOTO HAIPSDKCHUS
BenuuuHo# 10 B, otBeT npencrassTe B [B].

T

Uex R Uerax

P €
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O

Hano:
L=1uln R=100 0

Figure 54 PucyHok 1

4.]lana cxema, npejcTaBiieHHas Ha pucyHke 1. Onpenenure
HaIpsDKEHNE Ha PE3UCTOPE B YCTAHOBUBLIEMCSI PEXKHMME 1OCIIE
MOJIKJIFOUEHUS Ha BXOJ LIETIH OCTOSTHHOTO HaIPsLKEHUS
BennuuHo#l 10 B, orBeT npencrasbTe B [B].
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L=1nxlu R=1000u

Figure 55 PucyHok 1

5.lana cxema, mpeicTaBieHHast Ha pucyHke 1. Onpenenure Tok
B IIEMTH Cpa3y MOCIe KOMMYTAIMH - TTOJKIFOUCHUS Ha BXOJ [N
MOCTOSIHHOTO HanpsbkeHus BenudrHoi 10 B, oTBeT npencraBbTe
B [MA].

o Y Y \__¢

Uex R Uerax

P €

v
O

Hano:
L=1uln R=100 0
Figure 56 PucyHok 1

6./lana cxema, mpesncraBieHHast Ha pucyHke 1. Onpenenure Tok
B LIETIM B YCTAHOBUBILIEMCSI PEKUME MOCIIE MOAKIIOUEHUS HA
BXO/I LIETIH MOCTOSIHHOTO HanpshbkeHus BennunHoi 10 B, otBet

npeAcTaBbTe B [MA].
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L=1nxlu R=1000u

Figure 57 PucyHok 1

7.Jlana cxema, mpencTaBieHHas Ha pucyHke 1. PaccunTaiite
Kod(PUIMEHT 3aTyXaHUs, OTBET MpeacTaBbTe B [x1e3 pazn/c].

Lex
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R Ueeax

v
8

Hano:
L=1xln R=1000m

Figure 58 PucyHok 1

8./lana cxema, npeacTaBieHHas Ha pucyHke 1. Paccuunraiite
TTOCTOSTHHYIO BPEMEHHU IIETTH, OTBET MPEJCTABLTE B [MKC].
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Hano:

L=1nxlu R=1000u

Figure 59 PucyHok 1

9.lana cxema, npejcTaBieHHas Ha pucyHke 1. PaccunTaiite
BpEMS YCTAHOBJIEHUSI, OTBET IIPEJICTABbTE B [MKC].

Lex
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R Ueeax
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8

Hano:

L=1xln R=1000m

Figure 60 PucyHok 1

10.Bb10epute HOMEp IEpEeXOAHOM XapaKTePUCTHKH,
MIPEACTABICHHON HA PUCYHKE 2 U COOTBETCTBYIOILIEH 3a/IaHHON

OCIIN.
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Figure 61 PucyHok 2

11./lana cxema, nmpeacTaBiieHHasi Ha pucyHke 1. Onpenenure Tok
yepe3 KaTylIKy HHIYKTUBHOCTU Ipu komMmyTtanuu (t = 0), oTBeT
NpeacTaBbTe B [MA].

Jaso:

AH=10a(t)MA, O =100,
u(t)

Iy =5l p=2&0m

Figure 62 PucyHok 1

12.J1ana cxema, IpeacTaBiIeHHas Ha pucyHke 1. Onpenenure Tok
4yepe3 KaTyIIKy HHAYKTHBHOCTH B YCTAHOBHUBILEMCS PEXKUME
(t —o0), oTBeT MpeacTaBbTe B [MA].

Haso:

A =100 A, Q@ =100,
u(t)

Iy =5xTu, p=2&0m

Figure 63 PucyHok 1

13.Jlana cxema, IpeacTaBlIeHHas Ha pucyHke 1. Onpenennure Tok
yepe3 KoHJeHcaTop rnpu kommyTaruu (t = 0), oTBeT npeacraBbTe
B [MA].

Jano:

JH =10c( A, O =100,
u(t)

Iy =5l p=2x0OM

Figure 64 PucyHok 1

14.Jlana cxema, npeacTaBieHHas Ha pucyHke 1. Onpenenure Tok
yepe3 KOHJEHCATOp B yCTaHOBUBIIEMCS pexume (I — o), oTBeT
npeAcTaBbTe B [MA].

Jaso:

AD=100(t)mA, Q =100,
u(t)

Iy =5, p=2&k0m

Figure 65 PucyHok 1
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15.1ana cxema, npeacTaBieHHas Ha pucyHke 1. Onpenenure
HanpshKeHHe Ha KOHType npu komMmytauuu (t = 0), otBeT
npeacTaBbTe B [MB].

Haso:

ut) A =10c(t)MA, O =100,

r[f =5 ECTuu p= 2 kOm

Figure 66 PucyHok 1

16./1ana cxema, mpeacraBieHHas Ha pucyHke 1. Onpenenure
HaIpsDKEHUE Ha KOHTYpPE B YCTaHOBUBIIEMCS pexume (t — o),
OTBET MpeJcTaBbTe B [MB].

Jaso:

i) =100 MA, @ =100,
u(t)

Iy =5l p=2x0OM

Figure 67 PucyHok 1

17.lana cxema, npeacTaBieHHas Ha pucyHke 1. Paccuuraiite
ko3¢ dULIMEHT 3aTyxaHus, OTBET NpeAcTaBbTe B [x1e3 pan/c].

Jaso:

u(t) JH =10oc(t)MA, O =100,

Iy =5kl p=2x0M

Figure 68 PucyHok 1

18./]ana cxema, npeacTaBieHHas Ha pucyHke 1. Paccuuraiite
TepuoJI COOCTBEHHBIX KOJIeOaHUH, OTBET MPEJCTAaBbTE B [MKC].

Haso:

u(t) A =10oc(t)MA, O =100,

r[;_" =5 KTI-L p= 2 kOm

Figure 69 PucyHok 1

19.J1ana cxema, npeacTaBieHHas Ha pucyHke 1. Paccuuraiite
WHJYKTUBHOCTb KaTYIIKH, OTBET MpejacTaBbTe B [MKI H].
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Jaso:

AD=100(t)mA, Q =100,
u(t)

Iy =5, p=2&k0m

Figure 70 PucyHok 1

20./Tana cxema, mpeacTaBieHHas Ha pucyHke 1. Onpenenure
MaKCUMAaJIbHOE 3HAYCHUE aMIUIATY/Ibl KOJICOAHUH HAIIPSKEHUS
Ha KOHTYpE, OTBET IIpecTaBbTe B [B].

Haso:

JH =10c(t)mA, O =100,
u(t)

Iy =5&lu, p=2x0m

Figure 71 PucyHok 1

YMers: AQHAJIM3UPOBATh
CUTHQJIbI B HEJIHMHEHHBIX
PE3UCTUBHBIX

QJICKTPHUUYCCKUX LCILIX

1./lana HenuHEHAs pe3UCTUBHAs LENb, IPEACTaBICHHAs Ha
pucyske 1. Onpenenure HalpsbKeHUE Ha 11ojie B paboueit
touke, eciu e(t) = E = 2 B; orBet npuBeaute B [MB].

VD Hano:

t C) R BAX 1w [30-@W-0.57.U =05
X mmoma: [(L7) =
e(t) o, U=05

rael[wA], UB] R=1r0m
Figure 72 PucyHok 1

2.Jlana HenmuHeHas pe3UCTUBHAS LIETlb, PECTABICHHAs Ha
pucynke 1. Onpenenure Tok B paboueii Touke, eciu e(t) = E =
2 B; otBeT nmpuBeauTe B [MKA].

VD Hano:

t C) R BAX 1w [30-@W-0.57.U =05
X mmoma: [(L7) =
e(t) o, U=05

rael[mA), UB] R=1x0m
Figure 73 PucyHok 1

3./laHa HenMHEHHAST pE3UCTUBHAS 1IETh, TPEICTABIICHHAS HA

PUCYHKC 1. OHpCI{CJ’IHTC COIMPOTUBJICHUEC NJUOJa I10 TIOCTOAHHOMY

TOKY B pabodeit Touke, oTBET mpuBeaute B [OM].

VD Hano:

t C) R BAX 1w [30-@W-0.57.U =05
X mmoma: [(L7) =
e(t) o, U=05

rael[mA), UB] R=1x0m
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Figure 74 PucyHok 1

4.Jlana HenMHEHAs PE3UCTUBHAS 1IETIb, IPEICTaBICHHAS Ha
pucyske 1. Onpenenute kpyrusny BAX B paGoueii Touke, OTBET
npuBeaute B [MCM].

Jawno:

[30-(-0,5U=0,5
BAX mumopa J(L7) =-
|0 U035

ﬂﬂ(:

\Z/
<
O
e

rael[mA), UB]: R=1x0m
Figure 75 PucyHok 1

5.Jlana HenMHEeWHAas Pe3UCTUBHAS 1IeTb, IPEICTaBJICHHAs Ha
pucynke 1. Onpenenure nuddepeHmaibHOe COTPOTUBIICHIE
nuoja B paboueit Touke, oTBET npuBenute B [Om].

Hano:

) _ [30-w-0.5U=0,5
BAX mropa [(L7) =
o, U=03

ﬂn(:

\Z/
<
O
2

rael[mA), UB] R=1x0m
Figure 76 PucyHok 1

6./lana HenuHeHAs! pe3UCTUBHAS LEMb, IPEICTABICHHAs HA
pucyske 1. Haiinure aMminTyay rapMOHUYECKON COCTaBIISIOIIEH
HaMPsDKCHUS Ha PE3UCTOPE, €CITH HApsDKeHHe Ha auoze ua(t) =
0,65 + 0,01-cos(1e3 t) B; orBer mpuBenute B [MKA].

Jawno:

[30-(U-0,5°U=>0,3
BAX mmopa: J(L7) =+
|0 =035

ﬂn(:

\_/
<
O
s

rael[mA), UB]: R=1x0m
Figure 77 PucyHok 1

7.J1aHa HenMHENHas PE3UCTUBHAS LIENb, IIPEICTABIICHHAs HA
pucyske 1. Onpenenure YUCIO FTapMOHUYECKUX COCTABIISIOMINX
TOKa B IIeNH (ITOCTOSTHHYIO COCTaBJISIONIYIO BKIIFOUATh HE
HYXHO), €ClTi HanpsbkeHue Ha auoje un(t) = 0,6 +0,1-cos(1e3 t)
B.

Jawno:

[30-(U-0,5°U=>0,3
BAX mmopa: J(L7) =+
|o =035

ﬂn(:

\_/
<
9]
s

rael[mA), UB]: R=1x0m
Figure 78 PucyHok 1

8./laHa HenMHENHAas pe3uCTUBHAS L€, TPEJCTABICHHAS HA
pucynke 1. Onpenenute BeTUYNHY OCTOSIHHOW COCTaBISIONIEH
TOKa B IEIH, €CITH HanpsokeHue Ha auoe un(t) = 0,6 +
0,1-cos(1e3 t) B; orBer mpuBenute B [MKA].
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VD Hano:

) [30-(-0,5U=0,5
e(t) =] BAX mmopa [(L) = o

U=05

rael[mA), U[B]: R=1x0m
Figure 79 PucyHok 1

9.J/lana HenuHelHas PE3UCTUBHAS 1I€TIb, IPE/ICTABICHHASA HA
pucyHke 1. Onpenenure aMIIUTyy IEPBON rapMOHUKU
HaMPsDKEHHS Ha PE3UCTOPE, €CIIH HApsDKeHHe Ha quoje ua(t) =
0,6 + 0,1-cos(1e3 t) B; orBer npuBenure B [MB].

VD Taso:

) [30-(-0,5U=0,5
e(t) =] BAX mmopa [(L) = o

U=05

rael[mA), UB]: R=1x0m
Figure 80 PucyHok 1

10./lana HeNMHEIHAS PE3UCTUBHAS LICTTh, IPEIICTABICHHAS HA
pucyske 1. OnpeneauTe 4ucio rapMOHUYECKUX COCTABIISIOIINX
TOKa B IIeNH (IIOCTOSIHHYIO COCTABJISIONIYIO YUUTHIBATH HE
HYXHO), €CJI Harpspkenue Ha nuoje un(t) = 0,7 + 0,1-cos(1e3 t)
+0,1-cos(2e3 t) B.

VD Hako:

) [30-(-0,5U=0,5
e(t) =] BAX mmopa [(L) = o

U=05

rael[mA), UB]: R=1x0m

Figure 81 PucyHok 1

Onucanue MIKAJbI OLlEHUBAHUS

Oyenxa: 5 («OTIINYHOY)
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTIUYHO" BBICTABISETCS, €CIIU
JoMalTHee U 1a00paToOpHOE 3a/1aHUS BBITIOTHEHBI TPABUIILHO, B IOJIHOM 00bEME U Ha BOTIPOCHI
JaHBI IPEUMYIIIECTBEHHO IMPaBUIHHBIC OTBETHI

Oyenxa: 4 («XOpOIIIOY»)
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu vinoineHus sHanus: OneHKa "XopoIo" BICTaBIAETCS, €CITU
JOManTHee U 1a00paToOpHOE 3a/IaHUS BBITIOJTHEHBI B TIOJTHOM 00beMe M Ha BOITPOCHI JTaHBI
MIPEUMYIIECTBEHHO MPABUIBHBIC OTBETHI, HO YaCTh OTBETOB COJICPKUT HEMPUHIIUTTHATBHBIE
HETOYHOCTHU

Oyenka: 3 («yIOBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmuku ebinonneHus 3nanus: OLeHKa "yI0BIeTBOPUTENILHO" BBICTABISAETCS
ecJIM 3aJaHue IPEUMYIIECTBEHHO BBITIOIHEHO
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Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku vtnoanenus 3nanus; OUeHKa "HeyJ0BIETBOPUTEIBLHO' BBICTABIISIETCS,
€CIIM JIOMaITHee 1 1ab0opaToOpHOE 3a/IaHUS HE BHIMIOJTHEHBI B TIOJTHOM 00heMe W/ Ha OOJIBITYIO
4acTh BOIIPOCOB OTCYTCTBYIOT IIPABUIIbHBIE OTBETHI

KM-15. CuHTe3 THHENHBIX ABYXIIOJIOCHUKOB U Y€ThIPEXIOJIOCHUKOB

®opmbl peaju3anum: buiersl (MMCbMEHHBINM OIPOC)

Tun kouTposbHoro Mmeponpusitusi: KonrpospsHas padora

Bec koHTpOobHOr0 Meponpustusi B BPC: 10

IIpouenypa npoBeaeHusi KOHTPOJLHOTO MeponpusaTusi: Heo6xoaumo BemosHuTh 10 3amaHuii.
Bpewms BbimonHenus - 45 MUHYT.

Kpartkoe cogep:xxanue 3aganus:
Ha xaxapiii Bompoc He0OX0IMMO J1aTh YHCIOBOM OTBET. ECITM OTBET COEPIKUT APOOHYIO

4acCTb, TO €ro CJICAYCT OKPYTJIUTD 110 IIpaBUJIaM J0 HEJIOUYUCIICHHOI'O 3HAYCHU .

KoHTpoJibHbIe BONIPOCHI/3aJaHUA:

3arIaHupPOBAHHbBIE Bonpocsi/3aganus 11t IpoBepKH
pe3yapTaThl O00y4YeHUS
10 TUCIUIUINHE

3HaTh: METO/IbI 1.3aganue 1
CHUHTE3Aa JIMHEHHEBIX Omnpenenure, SBISETCA JIU ABYXIIOJKOCHUK C 3aJaHHON MepeaaTOuyHON
AIEKTPUUECKHUX IIeTei ¢bynkuuei Y(P) Gusnuecku pearn3yeMbiM:

Z.9
Y(p)=—L
(p~ +1)(p~ +25)

Eciu nByXTOMOCHUK MOXHO (DU3HUYECKU PEaTU30BaTh B OTBET
sanuiute 1, ecim et — 0.

2.3ananuda 2-5

3amaHa QYHKIIHS COMPOTUBICHUS TUHEHHOTO PEaKTHBHOTO
JBYXTIOJTFOCHUKA

Z(p) = 51078 p* v 25107 p? <1
6-107°*p* +1.6-107 p

[IpoBeanTe cCUHTE3 CXEMBI 33JAHHOTO JIBYXIIOJIOCHUKA METOA0OM
Kaynspa, nyrem neneHust HOTMHOMOB, HAUMHAS C MJIAAIINX CTEIIEHEH.
[TonyuyeHHble 3HaYEHUSI MHAYKTUBHOCTEN U EMKOCTEN MO MOPSAIKY
CJIEIOBAaHMSI B JICCTHUYHON CTPYKTYpPE 3aIUIINTE B OTBETHI B STYCHKHN
o, HoMepaMu 2-5. 3HaueHHs] THAYKTUBHOCTEH MpECTaBbTE B
[MxI'H], emkocTeit — B [1D].

3.Ha cunTes 3agan GuisTp BepXxHHUX YacTOT barTepBopTa ¢ 4acTOTOM
cpesa 60 kI, HmxHel yactoToit 30 k['11 1 ocabneHneM Ha HIKHEH
yactote He xyxe 20 nb.

3ananue 6: onpexnenure yactory cpesa AUX ®HY-npororuna,
OTBET mnpencTaBbTe B [KI1].

3aganue /: onpenenure BepxHioto yactory AUX ®HY-nporoTtuna,
OTBET mpejicTaBbTe B [KI 11].

3ananue 8: onpeaenute MOpsIOK GrIbTpA.
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3anjgaHUupOBAHHBIE Bormpocsl/3aganust A MpoOBEPKU
pe3ynbTaThl O0yYCHHUS
10 TUCIUIUINHE

3aganue 9: onpenennuTe MHAYKTUBHOCTD KaTylIku B cxeme OBY,
€CJIM U3BECTHO, YTO EMKOCTh COOTBETCTBYIOLIErO KOHJIEHCATOPA B
cxeme ®HY-nporotuna pasna 20 H®, oTBeT npeacTaBbTe B [MKI H].
3apanme 10: onpenenuTe eMKOCTh KOHAEHcaTopa B cxeme @BY,
€CJIM U3BECTHO, YTO COOTBETCTBYIOIIASI HHAYKTUBHOCTh B CXEME
®HY-npororuna pasua 50 mxI'H, oTBET npencraBpre B [HD].

Onucanue MKAJbI OICHUBAHUSA:

Oyenka: 5 («OTIUIHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "oTIMYHO" BBICTABIISIETCSA, €CIIU JJaHbI
MpaBUJIbHBIE OTBETHI Ha 9-10 3amanuit

Oyenka: 4 («X0OpOIIO»)
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapaxmepucmuxu 6blnoanenus 3nanus: OLeHKa "Xopouo" BbICTaBIsAETCS, €CIIH IaHbl
MpaBUJIbHBIC OTBETHI Ha 7-8 3a1aHuit

Oyenka: 3 («yIOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu evlnoanenus 3nanus: OLeHKa "yJ0BIETBOPUTEIbHO" BBICTABISAETCA,
€CJIM JIaHbI IPABWJIHHBIC OTBETHI HAa 5-6 3aMaHuil

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuku evinonnenus 3uanus: OneHKa "HeyI0BIETBOPUTEIHHO" BBICTABIISETCS,
€CIIU TMPABUWIBHBIX OTBETOB MEHBIIIC ITOJIOBHHBI
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
3 cemecTp

@DopMa NPOMEKYTOUYHOM aTTecTallum: DK3aMeH

IIpumep Onsiera

1. Yacrorssle xapakTepucTuku JuHeHbIX Henei. AUX u @YX cummerpuunoro RC-mocra.
BekropHas nuarpamMa HanpspkeHui. BiusiHre 4acTOThI BXOJHOIO TapMOHMYECKOr0 CUTHANA
Ha BEKTOP KOMIUICKCHOW aMILTUTY/Ibl BBIXOAHOTO HanpspkeHus. [lonstre o asoBpamarene.
2. 3anucarh ypaBHEHHUs CUCTEMBI Z-TIapaMETPOB JIMHEHHOI'O YE€ThIPEXIIOIOCHUKA U 1aTh
onpezeneHue napamerpa Z11.

3. Cxema 11enu NOCTOSHHOIO TOKA IPEJCTAaBIeHa Ha PUCYHKE. 3HAUCHMSI [TapaMeTpOB
sanemenToB Hem: E1=2 B, E2=5B, J =1 MA, R1 = R2 =5 kOwm, R3 = 6 xOwm. Haiitu
3HA4YEHUs TOKOB B BETBAX LIEMIU U NOTEHIMAJIOB y3JI0B OTHOCUTEIBHO BEIOPAaHHOTO GA3MCHOTO
y3ia.

R, R; m&

E'i

N R2 J

IIpoueaypa nposenenust

OK3aMeH MPOBOAMTCS B yCTHOH (popme mo OGuieram B BuAE YCTHOTO OTBETa Ha 3aJlaHMe Omiera ¢
UCIOJIb30BaHUEM TOATOTOBIEHHOIO KOHCIIEKTa OTBeTa. Bpems Ha MOAroTOBKY KOHCIIEKTa OTBETa —
60 MUHYT.

L. Ilepeuens Komnemenyuii/uHOUKAmMoOpPo8 u KOHMPOILHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCYUNIUHDL

1. Komnerenuusi/Uuankarop: NJ-2omnk-1 [Ipumenser ecrecTBeHHOHayuHbIE 3HaHUs, (PU3NUYECKHE
3aKOHBI 1 MATEMAaTUYECKUE METO/IbI IJISl pELICHHS 331a4 TEOPETUUECKOTO U MPUKJIIATHOTO
Xapakrepa

Bomnpocsl, 3aganus
1.YacroTHble xapakTepucTHKH TUHEWHBIX neneil. AUX u @YX cummerpuunoro RC-mocra.
BekTopHas nuarpamma HanpspKeHUR. BiusiHue 4acTOThI BXOJJHOTO TApMOHUYECKOTO CUTHAIA
Ha BEKTOP KOMIUIEKCHOW aMIUTUTY/IbI BBIXOAHOTO HanpsbkeHus. [Tonarue o gasoBpamarerne.
2.MeTtoasl aHamM3a CI0KHBIX Iieneid. MeTo1 KOHTYpHBIX TOKOB. BeiOop cuctemsl
HE3aBUCHMBIX KOHTYpOB. B3anMHbIe U COOCTBEHHBIE CONPOTUBIICHHSI KOHTYPOB. 3aluch
KOHTYPHBIX YPaBHEHHM IS €U, COJIepKalllel HeanbHble HCTOYHUKH TOKA. [Ipumepsl
COCTABJICHUS KOHTYPHBIX YPaBHEHHM.
3.HaiiTu BelpakeHue AJis KOMIUIEKCHOTO Ko3(dulineHTa nepeaadu Henu 1o HanpsyKeHUI0
K@Gw)=U2/U1. Iloctpouts rpadpuxu AYX u ®UX nemnmu.
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4.Ha nocnenoBaTenbHbIN KosiebaTenbHbIi KOHTYp ¢ mapamerpamu L =1 mI'H, C =1 1O,
r = 10 Om Bo3zpeiictByet rapmonundeckas DJIC ¢ gacroroii f=fp — 1 k['1r (rae fp —
pe30HaHCHAas 4acToTa KOHTYypa), ammumutyaoil Em = 100 MB u HauansHO# dazoit ¢ = 0.
PaccuuTaiite 1 mocTpoiiTe BEKTOPHYIO JUarpaMMy HaIlpsKEHHH.

MaTepI/IaJ'[bI AJIS IPOBEPKU OCTATOYHBIX 3HAHHUI

1.ln1s1 cXeMbl, PEJICTABIICHHOW HAa PUCYHKE, ONPEICITHUTE:
a) onpeaenurte 3HaueHne AUX Ha HyJIeBOU 4acTOTe
0) ompenenute, K KakoMy 3Ha4eHUI0 cTpeMuTcss AUX npu 6€CKOHEYHO OOJIBIION YacToTe

B) onpeaenute THN GuibTpa: B oTBere 3anumuTe 1, eciim 3to ®HY; 2 — ®BY, 3 — nonocoBoit

GubTp, 4 — peKEKTOPHBIN GUIBTP, 5 - KONeOaTEeIbHBIH KOHTYD.

T') OTIpENIeINTE YacCTOTy cpe3a QUiIbTpa, OTBET nmpuBenute B [KI 1]

1) onpenenure 3HadeHne @UX Ha gacToTe cpesa, OTBET NMPUBEIUTE B rPagycax
JpoOHBbIe Yncia B OTBETaX OKPYIIIUTE JI0 LEIOYNCICHHBIX 3HAUYCHHH.

Hano:
L=1wly R =100 Cm

OTBeThI:
JInis k101 MO3UIMK BOIIPOCa HY>KHO YKa3aTh YMCIIOBOE 3HaUeHue oTBeTa. Kaxip1ii
NpaBWIBHBIN OTBET AaeT 2 6amta. MakcumanbHOe yncio 6amios 3a Bompoc - 10.

Bepusiii otBet: a) 1 6) 0B) 1 1) 16 1) -45
2./1ns1 cxembl, IPEJCTABICHHON HAa PUCYHKE, ONPEIETUTE:
a) XapaKTepUCTHUECKOE COIIPOTHBIIEHUE, OTBET MpuBeaAnuTe B [KOM]
0) mmpuny nosocs! npomnyckanus AUX, orset npusenute B [x1e3 pazn/c]
B) aMIUIUTY]ly HAIPsODKEHUS Ha KOHACHCATOPE, €CIIU YacTOTa HCTOYHHUKA PaBHA PE30HAHCHOI;
OTBET npuBeauTE B [B]
I') aMIUTUTYAY HanpspDKeHUs Ha KOHJIEHCATope, €CIIM YacTOTa UICTOYHUKA COOTBETCTBYET
BEpXHEW I'paHUIle MMOJI0CHI TPOITYCKaHUs; OTBET IpuBeanTe B [B]
1) KaK U3MEHUTCS JOOpOTHOCTh nipu yBenuueHuu C B 4 pasa; MpUBeIUTEe HOBOE 3HAUCHHE
JOOpOTHOCTH
JpobHble uncia B OTBETaX OKPYIJIUTE /10 EIOUNCICHHBIX 3HAUEHUH.
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L Jamo:
E- G) C—— =100, r =10 O,
p = 108 pagic
r E=1B
I
OTBETHI:

Jnst KaXK10# MO3UIIK BOIIPOCa HYKHO yKa3aTh YHCIIOBOE 3HaYeHHe oTBeTa. Kakaplii
NpaBWIBHBIA OTBET AaeT 2 O6ama. MakcumanbHoe unciio 6amios 3a Bompoc - 10.
Bepmnsriii otBet: a) 1 6) 10 B) 1000 1) 707 1) 50

2. Komnerenuust/Muaukarop: M/1-2onk-4 BeiOupaer criocoOs! 1 cpeacTBa M3MEpPEHU U IPOBOIUT
JKCIIEPUMEHTAIIBHBIE UCCIIEIOBAHM

Bomnpocel, 3axanus
1.M3n0%MuTe, KaK SKCIEPUMEHTAIBHO ONPEIEIUTh YaCTOTHBIE XapAKTEPUCTUKU JIMHEHHON
AIIEKTPUYECKON LIENU C IOMOIIBIO0 F€HEpaTOpa CTaHJAPTHBIX CUTHAJIOB U IBYXKAHAJIbHOTO
ocruutorpada?
2.Kaxk o ocuuuiorpaMMe onpeAeauTh napaMeTpbl TapMOHUYECKOT0 CUTHAJIA: aMILUIUTYAY,
HEepUo/l, YaCTOTY, HayaJabHYyIO (a3y?
3.Kak skcniepuMeHTaNbHO OIPENEIUTh TapaMeTphbl SKBUBAIEHTHBIX UCTOUYHUKOB DJIC 1 Toka?
4.Kakum 00pa3oM B 3JIEKTPUUYECKYIO 1IeTlb BKIIIOYAIOTCA BOJBTMETP U amnepmerp? OObsCHUTE,
oyemy.

MartepuaJbl )i IPOBEPKH OCTATOYHBIX 3HAHUI
1.Ha ocuumiorpammax npeacTaBieHbl TAPMOHHUYECKUE TOK U HANPSDKEHHUE HA TACCUBHOM
JIBYXIIOJIFOCHHKE.

7N yal
1IN FAR)

:
[
[

l'oie, mA

- N -
; A

Bpemsa, Muc

[To ocumnorpamMmmam onpenenuTe:
a) IepuoJ TApMOHUYECKUX KOJIeOaHM, OTBET IPUBEIUTE B [MKC]
0) yacToTy rapMOHHYECKHX KoeOaHuil, OTBET mpuBeauTe B [KI 1]
B) aMIUTUTYly HAPsDKEHHUS, OTBET NMpuBenuTe B [B]
T') Ha4albHYI0 a3y TOKa, OTBET MPUBEAUTE B TPaaycax
1) THII TACCHBHOTO JBYXITOTIOCHUKA, KOTOPOMY TTPUHAJICKAT OCIHILTOTpaMMel (1 - pesuctop,
2 - KaTylIKa UHAYKTUBHOCTH, 3 - TIOCTIE0BATEIbHOE COSMHEHHIE PE3UCTOPA U KATYIIKU
WHIYKTUBHOCTH, 4 - KOHJIEHCATOP, 5 - MOCIIEI0BATEIIbHOE COIMHEHNUE PE3UCTOPA U
KOHJIEHCATOPa)
JpoOHble uncia B OTBETaX OKPYTIIUTE /10 EIOUNCICHHBIX 3HAUCHUH.
OTtBeTHI:
JIist Kask 101 TTO3UITUU BOMIPOCA HYXKHO YKa3aTh YUCIOBOE 3HaUeHUE oTBeTa. Kaxmprit
NpaBWIBHBIN OTBET AaeT 2 Oamia. MakcumanpHOe nciio 6amios 3a Bormpoc - 10.
Bepnsiii otet: a) 100 6) 10 B) 8 1) 90 1) 4

58



2. J1ns1 cxem, peCTaBIECHHBIX Ha PUCYHKAX, OMPEACIUTE MPaBUIbHOCTD MOIKIIOUECHHS
W3MEPUTEIIbHBIX MPUOOPOB U MOAKIIOYCHHUS UCTOYHUKOB YHEPTUH (TIPABHIIBHO - “ma”,
HENPABWIBHO - “HET”):

a)

D e al] =[]

0)

n)
1
L
E R R3 Ly
Ry R4

OTBeThI:
Jnst kaxka0i MOo3MIMKM BOITPOCa HYKHO yKa3aTh “na’” wiM “HeT . Kaxkaplil mpaBUIIbHBIA OTBET
naet 2 6aymuia. MakcuMmanbHoOe yrciio 6ayuioB 3a Bompoc - 10.

BepHriii oTBeT: a) 1a 6) HET T') 1a 1) HET €) Aa



3. Komnerenuusa/Muankarop: UJ1-3onk-4 OOpabaTeIBacT U NpeaCTaBISET I10JTyICHHbIE
IKCIIEPUMEHTAIIbHBIC JAHHBIE IS IOTyYeHHsT 0O0CHOBAHHBIX BBIBOJIOB

Bonpocsl, 3aganus
1.Cxema 1ienu moCTOSSHHOTO TOKa MPEACTaBICHA Ha PUCYHKE. 3HAYCHHS TTapaMeTPOB
anemenToB nenu: E1=1 B, E2=1 B, J =1 MA, Rl =1 kOm, R2 = R3 = 2 xOm. Onpenenuts

3HaA4YCHUS TOKOB B BECTBAX LCIIU U ITOTCHIUAIOB Y3JIOB.

™ £\
[Ri— L \_/EI

R2
E2 /—\ ; R3
/\]
L.
W}
2.IlapannenbHblii KonebaTenbHbII KOHTYp, CXeMa KOTOPOro MpUBECHA Ha pUCYHKE, paboTaeT
Ha pe3ucTuBHyI0 Harpy3Kky Ru. [Tapamerpst nermn: Em=4 kB, Ri=40 kOwm, L=6 MI'H, C=4 HO.

Haiiaute yacToTy HCTOYHUKA ® U 3HAYEHHE COMPOTHUBIICHUS RH, pu KOTOpBIX OyAeT
HaOJII0aThCSl COTIIACOBAaHME UCTOYHUKA C HAarpy3kou. Paccuuraiite cpeHio0 MOIIHOCTS PH,

BBIACIIEIEMYIO B HAI'PY3KeE.

Ep - -
ONET

3.AYX nu @YX ¢punbrpa Buna. Kak uzmensarcs AUX u ®UX punbrpa Buna npu yBennueHun
COIPOTHBIIEHUH PE3UCTOPOB B ABa paza? HanecuTe HOBbIE KpUBbIE MYHKTUPHBIMU JIMHUSIMH Ha

rpadpuxu UX.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN
1.JI;a cxembl, peICTaBIE€HHON Ha PUCYHKE, ONPEICIUTE:
a) YUCIIO y3JI0B
0) uncio BeTBEH
B) YMCJIO HE3aBUCHMBIX KOHTYPOB
T') YUCJIO YPaBHEHHH JJIsl METO/1a Y3JIOBBIX MOTEHIINAJIOB
1) YMCII0 ypaBHEHUH JJIs1 METO1a KOHTYPHBIX TOKOB
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OTtBeTsI:
Jnst kaxka0i MO3MLIMKM BOIIPOCAa HYKHO yKa3aTh YHCIOBOE 3HaYECHHE OTBeTa. KaxKablii
MPaBUJIBHBIN OTBET JaeT 2 6ama. MakcuMaibHOE YUCiIo 0autoB 3a Borpoc - 10.

Bepnsiii otBet: ) 46) 6B)31)3 1) 3

11. Onucanue wikanvt ouenusanus
Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuku 6blnoIHeHus 3Hanus: Bee 3amanus OuiieTa BHITIOTHEHBI
MPEUMYIIECTBEHHO MTPABUIIBHO, PH OTBETE HAa BOIPOCHI SK3aMEHAIMOHHOI'O OMJIETa U Ha
JIOTIOJTHATEIHHBIC BOTIPOCHI, IIPOJIEMOHCTPHUPOBAHEI 3HAHUS MaTepUaia N3YICHHON TUCIUTIIINHBI U
cBOOOHOE MPUMEHEHHUE ITUX 3HAHUS JIJIs1 OOBSICHEHUS Pa3IMYHbIX SBICHUHA U pelIeHus 3aay.

Oyenxa: 4 («XOpoILIO»)
Huodienuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu 6bInoaHeHUs 3Hanus: 1IpaBUIbHO BBIITOIHEHO IPAKTHYECKOE 3a/[aHNe
U JIaHbl, B OCHOBHOM, IIPAaBMJIbHBIE OTBETHI HA BOIIPOCHI 3K3aMEHALIMOHHOTO OMJIeTa U Ha
JIOTIOJTHUTEIILHBIE BOIIPOCHI, HO JTOMTYIIEHBI TIPH 3TOM HENPUHIIUITAATBHbBIE OITHOKH.

Oyenka: 3 («yI0OBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapakxmepucmuxu 6bIN0JIHeHUs 3Hanus: B 0TBETax Ha BOIIPOCHI 3K3aMEHAIMOHHOT O
ousiera IOMyIIeHbI CYLIECTBEHHBIE U J1aXe rpyOble OIIMOKHU, HO 3aT€M CaMOCTOSITENIbHO
UCIIPABJIEHBI, @ TAKXKE HE BBIIOJHEHO MPAKTHYECKOE 3aJaHie U3 HK3aMEHALIMOHHOT0 OuieTa, HO
1100 HaMeueH NMPAaBWIbHBIN MyTh €ro BBHIIOJHEHUS, TM0O0 M0 YKa3aHUIO dK3aMeHaTopa pellieHa
Jpyras 3aada U3 TOro e pa3/ena JUCIUILINHEL.

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmukiy 6bINOJIHEHUs 3HAHUA: - OTCYTCTBYET OTBET Ha BOTIPOCHI
HK3aMEHAIIMOHHOTO OMIeTa M He pelieHa 3a/1a4a u3 OwmeTa, Tnoo He HaMeueH MPaBIIbHBIN Ty Th
pelIeHns 3a/1a4un U3 OWieTa; - He pelieHa 3aaaqa, MO0 He HaMeUeH MPaBUIIbHBIN MTYTh PEIICHHS
3a/la4ud U JPYroi 3aJauu Ha TOT K€ pa3/iel NUCUUIUINHBI, BBIJAHHOW B3aMEH Hee; - TPU OTBETE Ha
JOTIOJTHUTEIIBHBIE BOIIPOCH O0OHAPYKEHO He3HaHUE OOJIBIIOTO pa3zesia SK3aMEeHAIIHOHHON
MPOTPaMMBI.
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1I1. Ilpasuna évicmaesnenusn umo2o80i OYeHKU no Kypcy

OneHka 3a 3 cemecTp ompeenseTcss B cooTBEeTCTBUM ¢ [lojoskeHreM 0 OauibHO-pEUTHHTOBOM
cucreme ans cryaeHtroB HUY «MOW» Ha oOcHOBaHMM CEMECTPOBOM U SK3aMEHALIMOHHOU
COCTaBJISIOLIMX. B nmpuiioxkeHne K JUIJIOMY BEIHOCUTCS OLICHKA 3a 4 ceMecTp.

4 cemecTp
®opMa NIPOMEKYTOUYHOM aTTecTalun: DK3aMeH
IIpumep Onnera

1. F'apmonunyeckue konebanus B TMHUY nepeaayu. Y pasuenus ['eabmronbua. Koapounuent
3aryxaHus u koddduuuent ¢aspl. PazoBast CKOPOCTb U JJTMHA BOJHBL.

2. YUem otnuyarorcs AUX ¢punsTpoB barTrepBopTra pazaudHbIX TOPSIKOB?

3. K napamienbHOMy Kose0aTeIbHOMY KOHTYPY MOAKIIOUYEH UCTOYHUK nocTosiHHON D/[C
E=10 B. B ycranoBuBmiemcs pexume ko KJI pasmbikaercsa. Onpenenuts TOK B KOHTYpE U
HaIpsDKEHUE Ha KOHJIEHcAaTope rociie pa3Mblkanus kitoda. [Tapamerpst nenu: R=2 Owm,
pe3onancHas yactota fp=2 MI'1, xapakrepuctudeckoe corporupieHue p =200 Om.

o Kﬂl

IIpoueaypa nposenenust

OK3aMeH MPOBOJUTCS B yCTHOH (opme 1o Omieram B BHIE YCTHOTO OTBETA Ha 3a/laHHE Omiera C
UCIOJIb30BaHUEM TOATOTOBIEHHOIO KOHCIIEKTa OTBeTa. Bpemst Ha MOAr0TOBKY KOHCIEKTa OTBETa —
60 MUHYT.

L. Ilepeuens Kkomnemenyuii/uHOUKAmMOoOpPo8 u KOHMPOILHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCYUNIUHDL

1. Komnerenuusi/Uuankarop: NJ-2omnk-1 [Ipumenser ecrecTBeHHOHay4HbIE 3HaHUS, (PU3NUYECKHE
3aKOHBI 1 MATEMAaTUYECKHE METO/IbI 11l pEeLIeHMs 33/1a4 TEOPETUYECKOTO U MPUKJIIAJTHOTO
Xapakrepa

Bomnpocsl, 3aganus
1.B momenT Bpemenu t=0 k napamiensHoit RC-1ienu moakiroyaercss UMITyJIbC TOKa BHIA
I(t)=I10[1-exp(—at)]. HaiiTi 3aK0H W3MEHEHUS TOKa Yyepe3 KOHIEHCATOP.
2.CuHTe3 JIMHEWHOTO JBYXIIOJIIOCHUKA C 33JJaHHOM cTpykTypoi. Meton ®@octepa. Meron
Kayspa.
3.5IBneHus B Harpy’>K€HHOM TuHUY nepeaaun. [lanaromas u oTpakeHHas: BOJIHBI.
Koaddunment orpakenus. Pacnpenenenne aMIminTy (bl HalPsKEHUS B IMHUU TPU
PE3UCTUBHON HArpys3Ke.
4.Meron unrerpana [lroamens. CBs3b nepeiaTouHON PYHKIUK U UMITYIbCHON
XapaKTePUCTHKH JTMHEWHON 1enu. [ToHsTHe 0 cOOCTBEHHBIX (YHKIMAX JTUHEHHON LEMH.
IIpumepsl.
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5.Ha xoH1ie nuHuM ¢ BOIHOBBIM conpoTuBieHreM 600 OM BKIrOYEHAa HHAYKTUBHOCTD 2 MKI H.
Yacrtora ucrounuka 3/]C, nurtaromiero aunauto, 100. MI'. Onpenenuts, Ha KAKOM pacCTOSHUU
OT KOHIIA JIMHUU HAXOJUTCS OJMMDKANIINN y3eT HAlPsHKEHHSL.

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI

1.Ucrounuk rapmonnueckoi DJIC ¢ yacroroit 40 MI'11 moAKIIOYEH K Pa30MKHYTOM Ha KOHIIE
nuaun gyHor 2000 cm. BoHoBoe conporuBnenue guauu 40 Owm, ammutyaa 3/1C 10 B.
Ornpenenure:
a) MOZTyJIb KO3 UIIMEHTA OTPAKECHUS B MPOIIEHTAX
0) dhazy koadduimeHTa OTpaKeHs B rpagycax
B) 1I€JIO€ YUCJIO JJIUH BOJIH, YKJIaAbIBAIOIIUXCS B TUHUU
') PeXUM B JUHUU: | - pEKUM CTOSIYEH BOJHBI; 2 - PEKUM OeryIneil BOJIHbI; 3 - CMEIIaHHBIN
peXKUM.
1) aMIUTMTY/y HalpsH>KEHUs Ha BBIXOJ1€ TMHUU B [B]
JpobHble uncia B OTBETaX OKPYIIIUTE /10 EIOUNCICHHBIX 3HAUCHUH.

OTBeTHI:
Jns ka0 MO3UIMK BOIIPOCa HYKHO yKa3aTh YMCIOBOE 3HaUeHHE oTBeTa. Kax bt
NpaBWIBHBIA OTBET AaeT 2 O6amia. MakcumanbHoe uncio 6amios 3a Bompoc - 10.

Bepnsiii otBeT: a) 1006) 0B) 2 1) 1 1) 20
2.Ha cunres 3anan ®BY ¢ makcumanbHO 110cKoi anmnpokcumarueit AUX, ¢ gactoroit cpesa
110 xI'y m ocnabnennem 20 nb Ha yacrote 60 kI'11. OnpenenuTe:
a) yactoty cpeza AUX ®HY-niporoTumna, oTBeT npeactaBbTe B [KI 1]
0) yactoty, Ha koTopoit ociabnenne AUX ®HY-nporoTtuna cocrapnser 20 nb, otBeT
npeacraBbTe B [KI'11]
B) NIOPSIIOK (PUIIBTpa
I') EMKOCTh KOHJIeHcaTopa B cxeme @BUY, ecnu n3BeCTHO, YTO MHAYKTUBHOCTD
COOTBETCTBYIOIIEH KaTylku B cxeme @HY-niporoTumna paBHa 55 MKl 'H, OTBET IpeICTaBbTE B
[HD]
1) UHIYKTUBHOCTH KaTymku B cxeme ®BY, ecnyn n3BeCcTHO, YTO EMKOCTh COOTBETCTBYIOIIETO
KoHJieHcaTopa B cxeMe @HY-npototumna paBua 6 HD, oTBeT npeAcTaBbTe B [MKI H]
Jpo6Hble uncia B OTBETaX OKPYIIIUTE 10 IeTOUNCICHHBIX 3HAUCHUH.

OTBeTHI:
Jnst ka0 MO3UIIMKM BONPOCa HY’KHO yKa3aTh YMCIOBOE 3HaUeHHe oTBeTa. Kax bt
NpaBWIBHBIN OTBET AaeT 2 6amia. MakcumanbHOe ncio 6amios 3a Bompoc - 10.

Bepnwiii otet: a) 110 6) 202 B) 4 1) 38 1) 349

2. Komnerenuust/Muaukarop: M/1-2onk-4 BeiOupaer crocoOs! 1 cpeacTBa M3MEpEeHUi 1 MIPOBOIUT

SKCIICPUMCHTAJILHBIC UCCIICAOBAHUA

Bonpocsl, 3aganus
1.M300pa3uTe S5KBUBAJIEHTHYIO CXEMY 3aMEIIEHHUs OTpe3Ka JMHUU Iepeiadt, OSICHUTE
buznueckuit cmpica napameTpoB. Kakum 00pazom MOXKHO MOJIETUPOBATH U UCCIIEI0BATh
CTallMOHApHbIE MPOLIECCHI B JINHUU Niepeadn’?
2.JlaliTe onpeneneHne UMITYJIbCHOW U ITEPEX0THON XapaKTepUCTHK JINHEWHON 1enu. Kakum
00pa30M MX MOXHO MOJIYYUTh KCIIEPUMEHTATBLHO?
3.JlaiiTe onpenesieHre BOIbT-aMIIEPHON XapaKTEPUCTUKU HETMHEUHOT0 dyeMeHTa. Kak ee
MOJIyYUTh IKCIEPUMEHTAIBHO?

Martepuaibl AJ15 NPOBEPKH OCTATOYHBIX 3HAHUM
1.lns1 cxembl, Ipe/ICTaBIEHHON Ha PUCYHKE, ONPE/IEINTe:
a) HaIpsDKCHHE Ha JHoJe B paboueii Touke, ecu €(t) = E = 2 B; orBer npuBeaute B [MB]
0) Tok B paboucii Touke, ecim €(t) = E = 2 B; oTBer npuBeauTte B [MKA]
B) COIIPOTUBIIEHHUE JIN0/1a TIO TIOCTOSIHHOMY TOKY B paOoueli Touke, oTBeT mpuseaute B [Om]
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r) onpenenure KpyrusHy BAX B paboueii Touke, oTBeT npuseaute B [MCM]

1) OIIPENIEIUTE YUCIO TAPMOHUYECKIX COCTABISIONIUX TOKA B LIEMH (ITOCTOSHHYIO
COCTABJIAIONIYIO BKIIFOYATh HE HY)KHO), €CJIM HamnpspkeHue Ha auoze ua(t) = 0,6 + 0,1-cos(1e3 t)
B

JpoOHbIe uncia B OTBETaX OKPYIIIUTE JI0 LEIOYHCICHHBIX 3HAUYCHHH.

VD Haxno
BAX guoga

25-(U —0,45)°, U > 0,45
e(r) C) R 1= {0 ( ] I :() 45

roe f[mA], U[B], R=2r0m

OTtBeTsI:
Jnst kaxk 01 MO3MLMKM BOIIPOCA HYKHO YKa3aTh YHCIOBOE 3HaYECHHE OTBETA. KaxKablii
MPaBUJIBHBIN OTBET JaeT 2 6amuia. MakcuMaibHOE YuCiIo 0autoB 3a Borpoc - 10.
Bepnbrii otBeT: a) 616 6) 692 8) 891 1) 8 ) 7

3. Komnerenuusi/Muaukarop: N/I-3onk-4 OO6pabaTbIBaeT U MpeacTaBiseT MOTyYCHHbIE
SKCHICPUMCHTAJIbHBIC JaHHBIC IJIA ITOJTYUCHUA 000CHOBaHHBIX BBIBOI0OB

Bonpocel, 3a1anns
1.K napannensHOMY KoJebaTeIbHOMY KOHTYPY MOJKIIOYeH UcTOUHUK roctostHHon D1C E=10
B. B ycranoBuBmiemcs pexume ko KJI pasmbikaercsa. Onpenenuts TOK B KOHTYPE U
HaIpsHKEHUE Ha KOHJEHCATOpe Mociie pa3MblkaHus kitoda. [lapamerpst nenu: R=2 Ow,
pe3onancHas yactota fp=2 MI'1, xapakrepuctudeckoe corporupieHue p =200 Om.

o Kﬂl

R R

2.0Tpe30K JIMHHUHU UTHHOM L ¢ BOJHOBBIM CONMPOTUBIICHHEM ZB, HATPYKCHHbIH Ha
conpoTtuBieHue jZB, nutaercs ot ucrounuka JJIC e(t)=FE.coswt ¢ BHyTpeHHUM
comnpoTuBieHreM Ri = ZB . 3anucarth BIpaXEHHS JJIsi MTHOBCHHbBIX 3HAYCHHI HATIPSDKCHUS U
TOKA B JINHUU B CCYCHUM HArPY3KH U Ha paccTostau | ot Hee.

3.HenuHeiHble pe3UCTHBHBIC IBYXIONIOCHUKU U HX onucaHue. [IoHsITHE BOJBT-aMIEPHOM
XapaKTePUCTHKNA. MaoCUTHAILHBIE TTapaMeTPhI BOJIBT-aMIIEPHON XapaKTEPUCTHKH.

Kax BiHsieT HOCTOSIHHOE CMEIIIEHHE Ha BXO/IE LIEMH, COJepIKalleil HeTMHEeHHBIN 3JIEMEHT, Ha
3HAUCHHUS MAIOCHTHAIBHBIX TTAPAMETPOB BOJIBT-AMIIEPHON XapaKTEPUCTHKH.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN
1.JIia cxembl, peICTaBIE€HHON Ha PUCYHKE, ONPEICIUTE:
a) HallpsDKEHHME Ha KOHJIEHCATOpE Cpa3y Mocjie KOMMYTALMK - OJKJIFOUEHHUS Ha BXOJ LIENHU
MOCTOSTHHOTO HaIpshKeHUs BenuunHoi 12 B, oTBeT npezcrasbTe B [B]
0) HampsHKeHUe Ha KOHJIEHCATOPE B YCTAHOBHUBILEMCS PEXXKHUME I1OCIIE TIOJKITIOUEHHS Ha BXOJ]
L[ENH MOCTOSIHHOTO HanpshkeHus BennunHoi 12 B, otBet npencrasbte B [B]
B) OIIPENEIUTE HANIPSHKEHUE HA PE3UCTOPE Cpas3y MOCiIe KOMMYTAllUHU - OJKIOYEHHS Ha BXOJ
L[ENH MOCTOSIHHOTO HanpshkeHs BennunHou 12 B, otBer npencrasete B [B]
T') ONIpe/ieIUTe HANPSDKEHHE Ha PE3UCTOPE B YCTAHOBUBIIEMCS PEKUME MOCTIE MOAKIIOYSHUS Ha
BXO/I IIETIH TIOCTOSTHHOTO HanpshKeHust BenmudanHoi 12 B, otBer npeacrasbte B [B]
1) paccuuTaiTe BpeMs yCTaHOBIICHHSI, OTBET MPEACTaBbTE B [MKC]
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JpoOHBbIe uncia B OTBETaX OKPYIIIUTE JI0 LEIOYHCICHHBIX 3HAUYCHHUH.

—]

C
Uax R Upsix

Hawo:

C=5uD, K=2r0OM

L= Q

OTtBeTsI:
JI1s KaXK0M IMO3MIIMK BOIIPOCA HY’KHO yKa3aTh YMCIOBOE 3Ha4eHHe oTBeTa. Kax bl
MpaBUJIBHBIN OTBET JaeT 2 6amia. MakcuMabHOE Yuciio 6autoB 3a Borpoc - 10.

Bepnpiii otBet: a) 06) 12 B) 12 1) 0 1) 23
2.J1ns1 cxembl, IPEJCTaBICHHOI HAa PUCYHKE, ONpeIeTuTe:
a) TOK uepe3 KaTyIIKy HHIYKTUBHOCTH NIpu KomMmyTanuu (t = 0), oTBeT npencraBbTe B [MA]
0) onpezenuTe TOK Yyepe3 KaTylUIKy MHIYKTUBHOCTU B yCTaHOBUBIIEMCS pexume (I —o0), oTBeT
MpEACTaBbTE B [MA]
B) OIpe/IeNNTe HaMpsHKeHUEe Ha KOHType mpu komMyTtanuu (t = 0), oTBeT mpenactaBsTe B [MB]
I') OIPEJEIINTE HAPSPKEHUE Ha KOHTYpE B YCTaHOBUBIIEMCS pekuMe (t — o0), oTBeT
npeacraBbTe B [MB]
1) paccunTainTe K03(pPUIMECHT 3aTyXaHuss COOCTBEHHBIX KOJICOAHUI, OTBET MPEICTABETE B
[pan/c]
JpobHble uncia B OTBETaX OKPYIJIUTE /10 LEIOUNCICHHBIX 3HAUEHUH.

Y
U ic(t)| () Hano:
J(t) L
C) € == u(t) SO =1200 uh, O =40,
r IIf=1%ly, p=4 xOn
OTBETHI:

JInis kaxJ10# MO3MIMK BOIIPOCa HY)KHO yKa3aTh YUCIIOBOE 3HaueHHe oTBera. Kakaplit
NpaBWIBHBIN OTBET AaeT 2 6amta. MakcumanbHOe yncio 6amios 3a Bompoc - 10.
Bepnwsiii otBet: a) 0 6) 12 B) 0 1) 1200 1) 3142

II. Onucanue wkanvl ouenueanus

Oyenxa: 5 («OTIIUYHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 90
Onucanue xapaxmepucmuxu vinoIneHus sHanus: Bee 3aqanus OuneTa BHITIOTHEHBI
MIPEUMYIIIECTBEHHO TPABUIILHO, TIPH OTBETE HA BOTPOCHI IK3aMEHAIIMOHHOTO OWJIeTa M Ha
JIOTIOTHUTEJIBHBIE BOTIPOCHI, IPOIEMOHCTPHUPOBAHBI 3HAHUS MaTepuaia U3y4eHHON AUCIUTIINHBI U
CBOOOTHOE TIPUMEHEHHUE ITUX 3HAHUS JIUIS OOBSICHCHHS Pa3IMYHbIX SABJICHUA W PEIICHUS 3a7ad.

Oyenxa: 4 («XOpOIIIO»)
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
Onucanue xapaxmepucmuxu 8vlnoHeHus 3Hanus: 1IpaBUIbHO BBITOIHEHO MPAKTUYECKOE 3aJaHUE
Y JIaHbBI, B OCHOBHOM, MPaBUJILHBIC OTBETHI HA BOITPOCHI IK3aMEHAIIMOHHOTO OMIeTa U Ha
JOTIOTHUTETIbHBIE BOMPOCHI, HO JOMYIIEHBI IPU 3TOM HEMPUHIIUTTHAIBLHBIE OIIHOKH.

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu 8blNOIHeHUs: 3HaHus: B 0TBeTax Ha BOMPOCH! 9K3aMEHAITMOHHOTO
OusieTa JOMYIICHBI CYIIECTBEHHBIC U JIaXKe TPyObIe OMIMOKH, HO 3aTEM CaMOCTOSITEIBHO

HCITPABJICHBI, 4 TAKKE€ HE BBIIIOJITHCHO MPAKTUYCCKOC 3aJaHUEC U3 DK3aMCHALITUOHHOI'O 6I/IJ'IeTa, HO
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00 HaMeUYeH MPABWIBHBIN ITyTh €0 BBITIOTHEHUS, IN0O M0 YKa3aHHUIO dK3aMeHATOpa pelieHa
Jpyras 3aj1ada U3 TOTO e pa3jaesia JUCITUTIINHBL.

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)

Onucanue xapaxmepucmuku 8bINOJHEHUs 3HAHUA: - OTCYTCTBYET OTBET Ha BOIIPOCHI
’K3aMEHAIIMOHHOr0 OMIeTa U He pellleHa 3a7a4a u3 ounera, 1nb0 He HaMEUCH PaBUWIbHBIHN ITyTh
pelIeHus 3a1a4u U3 OMiieTa; - He pelieHa 3ajaJa, JJM00 He HaMe4eH MMPABWIbHBIN ITyTh PEIICHHS
3aJauu M JPYro 3ajauu Ha TOT K€ Pa3JieN UCUUIUIMHBL, BBIJAHHON B3aMEH Hee; - IIPU OTBETE Ha

JOTOJTHUTEIbHBIE BOIIPOCHI 0OHAPYKEHO HE3HAHUE OOJIBIIOrO pas/iena K3aMeHaMOHHON
POTPaMMBI.

111. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy
Ouenka 3a 4 cemecTp ompenensiercss B cooTBeTcTBuM ¢ [lomoxkeHnnem o OayuibHO-PEUTHHTOBOM

cucreme miaa cryaeHtoB HUAY «MOBOM» Ha OCHOBaHMM CEMECTPOBOM W HK3aMEHAIMOHHOM
COCTABJISIONIUX. B mpuiokeHue K JUIIoMy BEIHOCUTCS OLICHKA 33 4 CEMECTD.
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