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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
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 HAa OCHOBE 3HAHUSI OCHOBHBIX II0OJIOKEHUH, 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 SKCIIEPUMEHTAIbHBIE UCCIIEAOBAHUS U BIaI€Th OCHOBHBIMU
nprueMaMu 00paboTKU U MPEACTaBICHUS IKCIIEPUMEHTAIbHBIX JTaHHBIX
NJ1-2 BeiOupaet criocoObl U CpeAcTBa U3MEPEHUHN U POBOJIUT 3KCIIEPUMEHTAJIbHbIE
WCCJICJIOBAHUS
NJ1-3 O6pabaTeiBaeT v MPEACTABISAET MOTyYSHHBIE SKCIIEPUMEHTAIbHBIC TAHHBIE JUTS
MOJTy4yeHUs: 000CHOBAHHBIX BHIBOJIOB

1 BKIIFOYACT:
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

®Dopma peanuzanuu: buneTsl (MUCEMEHHBINA OMPOC)
1. Knnaccuueckuii MeTo1 aHasin3a cBOOOJHBIX mporieccoB (KontponsHas padota)
2. Meton xomruiekcHbix ammuintya (KontponbHas padota)
3. MeTozap! aHayIM3a HECTALMOHAPHBIX MPOLIECCOB: ONEPAaTOPHBINA U MHTErpai Jroamens
(KontponpHas pabota)
4. Metoap! aHanM3a CI0XKHBIX 1ienel (moctossHHbIN Tok) (KoHTponbHas paboTa)
5. CuHTe3 TMHEMHBIX JBYXIOJIOCHUKOB U YeThIpexIoyitocHUKoB (KoHTponbHas paboTa)
6. CucteMbl mapaMeTpoB YEeThIPEeXNoMocHUKOB (KoHTponpHas pabota)
7. YacToTHbIE XapaKTepUCTUKH JIMHEWHBIX 1ieneil (KornTponsHas padoTa)
8. SIBnenus B HarpykeHHOM nuHNM nepeaayn (KonrponabHas pabora)

®Popma peanuszanuu: [Iposepka 3aganus

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 BbINONHEHUs 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 3ananus Ne 1 (Pacuerno-rpaguueckas
pabora)

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




BPC aucuunianHbl

3 cemectp
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OCHOBHBIC ITIOHITHUS TCOpHUUn
OJICKTPHUICCKUX ueneﬁ

OCHOBHBIC ITIOHATHUS TCOpHUUn
OJICKTPHUICCKUX ueneﬁ

AHanu3 TUHENHBIX IeIeil B
CTAIlMOHAPHOM PEKUME

MGTOZII)I aHalIn3a CJIOXXHBIX HCHCI\/JI

AHanu3 TMHEWHBIX Lenel npu
rapMOHHYECKOM BHEIIIHEM
BO3JICHUCTBUU

DeMEHTHI TCOPHUU
YCTBIPCXIIOJIOCHHUKOB

YacToTHBIEC XapaKTEPUCTHKU
JIMHEHHBIX LIENen

YacToTHBIE XapaKTEPUCTUKU
anepuoIUYECKUX Lenen

YacToTHBIE XapaKTEPUCTUKU
PE30HAHCHBIX Lieneil

Bec KM:

10

10

10

10

10
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Beca KOHTPOJIBHBIX MEPONIPUATHI, %o
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Paznen nucuuIuinHe
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Cpok KM:

4
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Amnanus OCIu C HEIUHEHHBIM
PE3UCTUBHBIM ABYXITOJIFOCHUKOM

Amnanus OCIu C HEIUHEHHBIM
PE3UCTUBHBIM ABYXITOJIFOCHUKOM

HecrannonapHsie mponeccsl B
JMHENHBIX IEKTPUYECKUX LEIX

Knaccnueckuii MeTo1 aHaiIns3a
HECTallMOHAPHBIX MPOLECCOB

OHCpaTOpHBIﬁ MCTOJ aHaJIn3a
HCCTAlITMOHAPHBIX NPOUECCOB

AHau3 HeCTaIMOHAPHBIX MPOIIECCOB
METOJIOM MHTerpana J{roamens

Ilenn ¢ pacnpeneneHHbIMU TapaMeTPAMHU

HCHI/I C paclupcCACJICHHBIMU ITapaMCTpaMn

CHUHTE3 JUHEHHBIX LeTei




CuHTE3 IMHEHHBIX ABYXMOJIOCHUKOB +
Cunte3 GuIbTpoB +
Bec KM: | 10 10 10 10 10 40 10




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCLIUILINHE
OIlK-1 NJI-20mk-1 [Tpumensier | 3HaTh: KoHTpo:b BbinosiHeHUs: MyHKTOB | 1 2 pacuerHoro 3aganus Ne 1
€CTECTBECHHOHAYYHbIE METO/bl CUHTe3a JInHeHHbIX | (PacueTHo-Tpaduueckas padota)
3HaHHUS, busnveckne | HMEKTPUUYECKUX IIeTeit MeTtop1 aHanM3a CI0XKHBIX Lienel (moctosHHbIi ToK) (KoHTpoabHas

3aKOHBl M MaTEMaTHYECKUE
MCTOJbI IAJid pCUHICHUA 3ada4d
TEOPETUYECKOTO u
NPUKIIAJIHOTO XapakTepa

METO/Ibl aHAJIN3a JIMHEWHBIX
JIEKTPUYECKUX LIENEN IIPH
CTallMOHAPHBIX
BO3JICUCTBUAX

METO/Ibl aHAIN3a
HECTAallMOHAPHBIX IIPOLIECCOB
B JIMHEUHBIX DJIEKTPUYECKUX
LeIsX

METO/bI aHATIN3a BOJTHOBBIX
IIPOLIECCOB B HATPYKEHHOU
JIMHUH TIepefadu

METOABI OIIPEIETICHUS
YaCTOTHBIX XapaKTEPUCTUK
JIMHEWHBIX 2JIEKTPUYECKUX
Lernen

YMers:

paccYuThIBATh apaMeTpPhl
CUTHAQJIOB B HATPY>KEHHOU
JIMHUU TIepeaadu
paccUUTHIBATh JINHEWHBIE
JJIEKTPUYECKHUE LENHU ITPU
HECTAllHOHAPHOM BHEIIHEM

pabora)

Meton xomrutekcHbIXx aMiuiutya (KonTponbHaas padota)

KouTpo:b BeimonHeHust yHKTOB 3-5 pacyetHoro 3aganusi Ne 1 (Pacuerno-
rpadudeckas pabora)

YacToTHbIe XapaKTepUCTUKU JuHeHHbIX nenel (KonTposbHas paboTa)
KoHTpo:b BbiNosIHEHUs: MYHKTOB 6-8 pacueTHoro 3aganus Ne 1 (Pacuerno-
rpaguydeckas pabora)

Cucremsl mapamMeTpoB yeThIpexnonocHukoB (KontponbHas padorta)
Knaccuyeckuii Mmetos aHanm3a cBoOOIHBIX mporeccoB (KoHTponpHas
pabora)

KoHTpo:s BeinosHEHUS TyHKTOB | 1 2 pacdeTHoro 3aganust Ne 2
(PacuetHo-rpaduueckas padota)

MeTtopl aHaNM3a HECTALIMOHAPHBIX MTPOLIECCOB: ONEPATOPHBII U HHTETpall
HMioamens (KontponbHas paboTa)

SIBnenus B HarpyxeHHOH nuHuK nepeaayun (KonrposibHas pabora)
KoHTpoub BeIoaHEHU TYHKTOB 3 1 4 pacueTHOro 3a1anus Ne 2
(Pacuetno-rpapuueckas padora)

3amuTa naboparopaoro npaktukyma Ne 2 (JlabopaTopHas pabota)
CuHTE3 TMHENHBIX JBYXIIOJIIOCHUKOB U YETHIPEXIIOIIOCHUKOB
(KontponbHas pabota)




BO3JEHCTBUU
pacCYMTBIBATh YaCTOTHBIE
XapaKTEPUCTUKH JIMHEHHBIX
JIEKTPUYECKHUX Lenei
paccUuTHIBaTh JUHEUHBIC
3IEKTPUYECKUE LENHU ITPU
CTallMOHAPHBIX BHEITHUX

BO3JICUCTBUIX
OIIK-4 N-20mk-4 BriOupaer | 3HaTh: 3ammuTa JtabopatopHoro npaktukyma Ne 1 (JlaboparopHas pabora)
CHOCOOBI u Cpe/CTBa | MpaBHJIA MOJKIOYCHUS 3amura jaboparopHoro npaktukyma Ne 2 (JlabopaTtopHas pabora)
U3MEPEHUH ¥  MPOBOJAUT | HCTOYHUKOB M
IKCIEPUMEHTAJIbHBIC W3MEPUTENBHBIX MPUOOPOB
UCCIICIOBAHMSI JUTSL UCCIICTIOBAHHMS

SJIEKTPUYECKUX LIeTICH
YMeTs:

MPOBOJIUTH
SKCIIEPUMEHTAIbHbIE
HCCIIEAOBaHUS JTUHEMHBIX
JIEKTPUYECKUX LENEN TIPH
rapMOHUYECKOM
BO3JICUCTBUU

IIPOBOJUTH
AKCIIEPUMEHTAIbHbIE
HCCIIEAOBaHUS JTUHEMHBIX
PE3UCTUBHBIX LIETEN
MIPOBOJUTH
AKCIIEPUMEHTAIbHbIE
HCCIIEOBAHUS YaCTOTHBIX
XapaKTEPUCTUK JIMHEHHBIX
AJIEKTPUYECKUX LIETIEN
MPOBOJIUTH
JKCIIEpPUMEHTAJIbHbIE
HCCIICTOBAHUS




HECTAlMOHAPHBIX MPOLIECCOB
B JINHEHHBIX JICKTPUUECKUX
IICIIAX

MPOBOJIUTH
3KCHepI/IM€HTaJIBHBIe
HCCIIeTOBAHUS
CTallMOHAPHBIX MPOLECCOB B
JIMHUM TIepeaayun
IIPOBOJUTH
SKCIIEPUMEHTaIbHbIC
HCCIICIOBAHNS HEITUHEHHBIX
PE3UCTUBHBIX
BJIEKTPUYECKUX LETEN

OIIK-4

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

YMeTs:

AHAJIM3UPOBATH JINHEHBIE
PE3UCTUBHBIE
JJIEKTPUYECKUE LEITN
AQHaJIM3UPOBATh BOJIHOBBIE
IIPOLIECCHI B HATPYKEHHOMN
JINHUM TIepegadu
AHAJIM3UPOBATh YACTOTHBIE
XapaKTEPUCTUKU JIMHENHBIX
BJIEKTPUYECKUX LIeTen
AQHaJIM3UPOBATh CUTHAJIBI B
HEJIMHENHBIX PE3UCTUBHBIX
JJIEKTPUUECKUX LIETISAX
aHAJIM3UPOBATh
HECTAlMOHAPHBIE ITPOLIECCHI
B JINHEHHBIX JIEKTPUUECKUX
Lensax

aQHaJIM3UPOBATH JINHEIHBIE
AJIEKTPUYECKUE LIENU [TPU
rapMOHUYECKOM BHEIIHEM

3amuTa naboparopuoro npaktukyma Ne 1 (JlabopaTopHas pabora)
3amura maboparopHoro npakrukyma Ne 2 (JlabopaTtopnas pabora)




BO3JEUCTBUU




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

3 cemecTp

KM-1. KonTpoab BbInoJHeHHsI MYHKTOB 1 1 2 pacyeTHoro 3aganusi 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 3ajaHus

KpaTkoe conep:kanue 3a1aHusi:

HmeeTtcs pa3BeTBIIEHHAs LIENb — CHCTEMA 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
F 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

KOHTpOJII)HbIe BOl'[pOCl)I/3a)]aHI/Iﬂ

YMeTh: pacCUUThIBATH JIMHEUHBIE

ANEKTPUYECKHUE e npu
CTallMOHAPHBIX BHENTHUX
BO31E€HUCTBUAX

1.I1ynkt 1. M300pa3urte npuBeIeHHYIO B 331aHUU CXEMY
nend. OTMETbTE U TPOHYMEPYWUTE €€ y3JIbl U IJIaBHbIE
KOHTYpBI. YKaXUTE Ha CXeMe BBIOpAaHHBIE YCIIOBHO-
ITOJIOKUTEIIBHBIE HANIPABIICHNS U HYMEPALIUIO TOKOB
BETBEH U KOHTYPHBIX TOKOB IVIABHBIX KOHTYPOB.
2.IIynkt 2. CocTaBbTe U 3alHIINTE CUCTEMbI YpaBHEHHM
LIEIIH 110 METOJIaM KOHTYPHBIX TOKOB U Y3JIOBBIX

HaIpsHKEHU.

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyernmax.: 90

10




Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! OI_IGHKa "oTIu4Ho" BBICTABJIACTCA, €CJIN 3a1aHUC
BBIIOJIHEHO B ITOJTHOM 00BbEME MJIHM BEITIOJHEHO NpEUMYIICCTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapaxmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopouio" BEICTaBISETCs, €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPHITO, BRIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "y10BIeTBOPUTENLHO" BBICTABISACTCS,
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapakmepucmuku btnoanenus 3nanus.; OUueHKa "HeyJ0BIETBOPUTEIbHO'" BBICTABIISIETCS,
€CJIM 3aJ]JaHue BBIMIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-2. MeToabl aHAJIU3a CJI0KHBIX 1eneil (MOCTOAHHBIH TOK)

®opmbl peaju3anum: bunersl (MMCbMEHHBIH OMPOC)

Tun KoHTpoABLHOr0 MeponpusaTus: KontponsHas pabora

Bec koutposabHoro meponpusitusi B bPC: 10

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

KpaTKOC Cod€cpiKaHMuE 3alaHUA:
BrInoHUTE 3a1aHus owera

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: METO/bl aHAJIN3A JIMHEWHBIX
JNEKTPUUECKUX Lemnen npu
CTallMOHAPHBIX BO3JEHCTBUAX

1.CxeMa 1ienu NOCTOSHHOTO TOKA MPEICTaBIeHa Ha
pucynke. Hampsixenust Ha uctounnkax JJ1C paBusl 1o 1
B, Tox ucrouHuka Toka paBeH | MA, conpoTUBIEHUS
BCEX PE3UCTOPOB paBHbI IO 1 KOM.

Ev 7 R,
|_. ----'- |} .! .l—
I“‘u__ W, -
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R ..r’ﬁ-- _”‘H:IE“
| Pl |
h LY I
“x‘___ ____.-"'
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Haiinure Bce TOKM U HaNpsiKEHUSI METOJI0M KOHTYPHBIX
TOKOB.

2.Cxema Lienu NOCTOSIHHOTO TOKa MPEACTaBIeHa Ha
pucynke. Hampsixenust Ha ucrounnkax JJ1C paBHsl 1o 1
B, Tox nucrouHuka Toka paBeH 1 MA, conpoTUBIEHUS
BCEX PE3UCTOPOB paBHbI O 1 KOM.
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Haiigure mapamMeTpsl SKBUBAJICHTHOTO HCTOYHHKA TOKA
o Teopeme HopTona, eciii pe3ucTopoM Harpy3Kku
sasigercsa R3.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5

Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "oTJIUYHO" BBICTABIISIETCS, €CIU 3alaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITTOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuku 6vinoaneHus snanusa: OUeHKa "Xopoo" BICTAaBIIAETCS, €CIIU
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO, BEIOPAHO BEPHOE HANpPaBICHHUE JUIsl pELICHUs 3a/1a4

Oyenka: 3

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu evinoneHus snanus: OueHka "ya0BIeTBOPUTENBHO" BBICTABIISETCA,
€CIIU 3a/laHU€e IPEUMYILECTBEHHO BBITIOJIHEHO

Oyenka: 2

Onucanue xapaxmepucmuxu evinoanenus snanus: OueHKa "Hey10BIeTBOPUTENIbHO" BbICTABIISETCS,
€CJIM 33JJaHUE BBINIOJHEHO HEBEPHO UJIM MPEUMYILIECTBEHHO HE BBIIIOJIHEHO

KM-3. MeToa KOMILJIEKCHBIX AMILTATY/L

®opmbl peanuzanuu: buners! (M1cbMeHHBIH 0npoc)

Tun koHTpoabHOro MeponpustTus: KourponsHas pabota
Bec konTpoabHoro meponpustusi B BPC: 10
IIpouenypa npoBefeHUs] KOHTPOJILHOIO MeponpusiTusi: BrimonHeHue 3amaHus Ousnera B
pykonucHo# popme. Cpok BHIIOTHEHUS - 45 MUHYT.

KpaTKOE CoA€cpKaHME 3alaHUA:
Breinmonnuts 3amanus ouera

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: METO/bl aHAJIN3A JINHEHHBIX
DIIEKTPUYECKUX Henen pu

l.HaﬁHI/ITC KOMINIJICKCHBIC aMIIJIMTYIbl TOKOB BCEX BETBEH

n HaHpﬂ)KeHI/Iﬁ Ha BCEX DJICMCHTAaxX ICIIM, BKIIOYasa
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CTAIlMOHAPHBIX BO3JEHCTBUIX

HCTOYHUK.
ITocTpoliTe BEKTOpHBIE AMarpaMMbl TOKOB U
HanpsiHKEHUM.

Haligure KOMILIEKCHBIE MOIIIHOCTH, 3alMIIIATE OajlaHC
MOIITHOCTEH.

T e

é) E=1B, @ =10 pag/e,

C) D R=1x0m, L=1uTH,

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5

Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evlnoanenus 3Hanus: OLeHKa "OTIMYHO" BBICTABIISIETCS, €CIIN 3a/1aHHe
BBIIOJIHEHO B TIOJTHOM 0O'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evlnoninerus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS, €CIH
OOJIBIITMHCTBO BOIIPOCOB PACKPHITO, BBIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3

Huodienuii nopoe svinonnenus 3adanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHka "ya0BIeTBOPUTENBHO" BHICTaBIISIETCS,
€CJIN 3aJJaHU€E NIPEUMYILIECTBEHHO BBHITIOJIHEHO

Oyenka: 2

Onucanue xapaxmepucmuxu evinoaneHus snanua: OneHKa "Hey10BIETBOPUTEIIBHO" BBICTABIISAETCS,
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO

KM-4. KoHTpo.b BbINOJHeHHs MYHKTOB 3-5 pacueTHoro 3aganusi Ne 1

®opmsl peasmzanuu: IIposepka 3aganus

Tun koHTpoABLHOr0 MeponpusaTusi: Pacuerno-rpaguyeckas padora
Bec konTpoabHoro meponpusitusi B BPC: 10

IIpouenypa npoBeneHUs KOHTPOJIBLHOro MeponpuaTusa: [IpoBepka MpaBUIBLHOCTH BBINIOJHEHHUS

IIYHKTOB 3-5 pacyeTHOro 3a/1aHus

KpaTkoe cogep:xkanune 3a1aHus:

HmeeTcs pa3BeTBiieHHAs LIENb — CHCTEMA CBA3aHHBIX KOHTYPOB (PUCYHOK 1), cxema u
napameTpsl KOTOpoii 3aianbl (Tabnuna 1). Ha BXoJ 1ienu BKITIOYEH UCTOYHUK TAPMOHUYECKOTO
CUTHaJIa (MCTOYHUK HaINPSDKEHUS WM UCTOYHUK ToKa) ¢ ammuntyaoi EO=1 B (wmum [0=1 MA) n

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

Ta6muma 1 - ®parmeHT TaOIUIIBI MHAWBUAYATbHBIX 3aaHUI

Howmep no Yacrora, Z1, 72=76, |Z3=275 | Z4, Z7, Cxena | Boixo
KypHAITY pan/c kOm Om OMm Om MOwm !
1 2.1e6 700 3+j600 | 2-j600 -i5 -j0.6 1 U3

KOHTpOJIbeIe Bonpocm/sa)]amm

VYMeTh: PacCUUTBIBATD JINHEHHBIE

ANEKTPUYECKHUE Hemnu npu
CTallMOHAPHBIX BHEILITHUX
BO3J1E€MCTBUAX

1.ITynkT 3. M300pa3zuTte SKBUBAJICHTHBIE CXEMBI
3aMEIIEeHHs KaX/10I0 U3 NaCCUBHBIX JIBYXIIOJIOCHUKOB,
BXOJAIIMX B COCTAB LIENU, CUNTAsl X COCTOSIIIMMHU U3
[IOCJIEZIOBATEIBLHOTO COEIMHEHUS PE3UCTUBHOTO U
pPEaKTUBHOTO 3JIEMEHTOB. PaccunTalite HOMUHAIbHBIE
3HAYEHUS apaMeTPOB ATUX AJIEMEHTOB.

2.I1ynkt 4. Wcnone3ys pe3yabTaThl Oil. 2 u 3,
paccuuTaiTe KOMIJIEKCHbIE aMIUIUTY/bl TOKOB U
HaIPsDKEHUN Ka)KI0M U3 BETBEU 3aJaHHOU LICTIN.
[IpoBeprTe BhINONIHEHKE TIEpBOro 3akoHa Kupxroda st
Ka)/10T0 U3 Y3JIOB IIeTIH U BTOporo 3akoHa Kupxrodga
JUIS BCEX TJIaBHBIX KOHTYpOB Lenu. [IpuBenure
MMCbMEHHBbIE KOMMEHTAapUH 0 pe3yJbTaTaM pacyera.
3.IlynkT 5. IloctpoiiTe B MaciTabe BEKTOPHbBIC
JarpaMMbl TOKOB JIJIs1 IBYX Y3JIOB LienH (IepBbIi y3en —
MECTO COCIMHEHHMS BeTBeU Z2 u Z5, BTOpO# y3en —
MECTO coelMHEeHMs BeTBel Z3, Z4 u Z5) 1 HallpsKeHUH
JUISL IBYX KOHTYPOB (IIE€pBBIN KOHTYp — BeTBU Z2-Z4-75 ,
BTOpOW KOHTYp - BeTBU Z3-Z4-76). IIpu nomomu
JyarpaMMm MpowJLTIOCTpupyite BoinoiaHenue I u 11
3akoHOB Kupxroga. /laiite nucbMeHHbIe KOMMEHTApHUH.

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 90
Onucanue xapakxmepucmuxu evinoaneHus snanua: OueHKa "0TIIMYHO" BBICTABISAETCS, €CIH 3a/1aHNE
BBITIOJTHEHO B MOJTHOM 00BEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoaneHus snanusa: OueHKa "Xopoo" BbICTaBIIAETCS, €CIIU
OOJIBIITUHCTBO BOIIPOCOB PACKPHITO, BEIOPAHO BEPHOE HAMPABIICHUE JUISl PEIICHUS 3a/1a4
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Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapakmepucmuxu evinonnenus 3nanus: OneHka "yI0BIeTBOPUTEILHO" BHICTABIISETCS,
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

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

KM-5. YacToTHBIEC XapaKTePUCTUKHU JIMHENHBIX Leneu

@opmbl peasu3anuu: bunets (MMCBMEHHBINA OITPOC)

Tun KoHTpoABHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 10

IIpouenypa mnpoBefeHUs] KOHTPOJLHOIO MePONPUATHs: BrimonHeHue 3amanus Ouiera B
pykormucHo# Gopme. Cpok BHIMOTHEHUS - 45 MUHYT.

KpaTKOC CoacpisKaHMeE 3aJaHUs:
BrInoHUTE 3a1aHus owmtera

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh:  METOJBI  OMpEICICHUS 1.Ha pucynke 1 npencraBieHna cxema JUHEHHON

YaCTOTHBIX XapaKTEPUCTHUK AJIEKTPUYECKOM 11enu. BXOIHBIM CUTHAJIOM SIBJISIETCS

JUHEHWHBIX YJICKTPUUYCCKUX Tenei CUTHAJI UICTOYHUKA TAPMOHUYECKHUX KOJICOaHUH,
BBIXOJIHOM — oTMeueH Ha cxeme. [lapamerpst nermu: L = 1
MI'H, R =1 kOm.

[Mosyaure dpopmyitel u moctpoiite AUX n ®UX nenw.
Omnpenenurte 4acToTy cpe3a M YKaXKHUTE ee Ha rpadukax.

[ ] _LE_R

A

- (D L ||z

Figure 3 PucyHok 1

2.ITapameTpbl MPOCTOTO MapasieIbHOr0 KoJebaTeIbHOrO
koutypa: L=1wMIH, C=1ad, r =10 Om.

N306pasute cxemy KOHTYpa, BKJIFOYAst HCTOUHUK
sHepruu. Paccunraiite pe30HaHCHYIO 4acToTY,
JOOPOTHOCTb, XapaKTEPUCTUUECKOE COMPOTUBIICHUE U
MOJIOCY TIPOITYCKaHUSI.

[TocTpoiite AUX 1 ®UX, eciii BBIXOAHBIM CUTHAJIIOM
SIBIISIETCSI TOK Yepe3 KoHeHcarop. Ha rpadukax ykaxute
YHCIIOBBIC 3HAYEHUS PE30HAHCHON YacTOTHI, IOJIOCHI
MPOITyCKaHUs ¥ MakcuMyMa. Kak n3smeHsarces rpaduku
npu yBenuueHuu L B 4 paza (oToOpa3uTe u3MeHEeHHs Ha
rpadukax)?

Onucanune MKAJbI OIICHUBAHUA:
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Oyenxa: 5
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

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 710
Onucanue xapaxmepucmuxu evlnoanerus 3Hanus: OueHKa "Xopouio" BEICTaBISETCS, €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO, BRIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a9

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: OneHka "y10BIeTBOPUTENILHO" BHICTABISACTCS,
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BHITIOJHEHO

Oyenka: 2
Onucanue xapakmepucmuxu evinoinenus 3Hanus: OLeHKa "HeyJOBIETBOPUTEIbHO" BBICTABIISAETCS,
€CJIM 3aJ]JaHue BBHITIOJHEHO HEBEPHO WJIM MIPEUMYIIIECTBEHHO HE BBITIOJIHEHO

KM-6. KonTpo.b BbInoJHeHUsI IIYHKTOB 6-8 pacueTHoro 3axanus Ne 1

®opmbl peanu3anuu: [IpoBepka 3axanus

Tun KOHTPOILHOT0 MeponpusiTusi: PacuerHo-rpaduueckas pabora

Bec koutposabHoro meponpusitusi B BPC: 10

IIpouenypa npoBeaeHusi KOHTPOJIbHOr0 Meponpustus: [IpoBepka NMpaBUILHOCTH BHITIOJHEHUS
IIYHKTOB 6-8 pacueTHOro 3a/1aHus

Kpatkoe cogepxxanue 3agaHusi:
HmeeTcs pa3BeTBlIeHHAs 1SN — CHCTEMa CBSA3aHHBIX KOHTYPOB (PUCYHOK 1), cxema u
napaMmeTpsl KoTopoi 3a1ansbl (Tabauna 1). Ha BXxox nenu BKIIOYEH HCTOUHUK FapMOHHUYECKOTO
CUTHaja (MCTOYHUK HAMpPsDKEHUS WIM UCTOYHUK Toka) ¢ amruntyaoi EO=1 B (wu [0=1 MA) u
HYJIEBOM HayaJbHOU (a3oil.

Z
]

L 1

Z3
=
L

=W | ]2 2 |

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

Zs
—
L1

Tabmuma 1 - ®parmeHT TaOIUIIBI MHAWBUAYATBHBIX 3aaHHUI

Howmep o Yacrora, Z1, 72 =76, |Z3=275, | Z4, Z7, Cxena | Boxo
KypHAILy pan/c kKOm Om OMm Om MOm 8
1 2.1e6 700 3+j600 | 2-j600 -5 -10.6 1 U3

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

1.ITynkt 6. Paccunraiite KOMIIEKCHBIE MOIIIHOCTH
JIEKTPOMArHUTHOTO NPOLIECCa Ha KayKIOM M3

YMeTh: pacCuUUuThIBATh JIMHEHUHBIE
SJICKTPUYCCKUC Ja(S 004 pu
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CTaIlIOHAPHBIX BHEIIHUX JBYXIOJIFOCHUKOB, BXOJIAIINX B COCTaB LIEMH, U
BO3JICUCTBUSX MIPOBEPHTE BBHIMIOJIHEHUE OaaHCca aKTUBHBIX U
PEaKTUBHBIX MOIIHOCTEH. [laiiTe Mo 3TOMy MOBOLY
MUCbMEHHBIE KOMMEHTAPHH.

YMeTh: paccCUMThIBATh YACTOTHBIC 1.ITynkt 7. PaccuuTaiiTe 1 mocTpoiTe B Maciirade
XapaKTePUCTUKU JIMHEHHBIX AMIUTUTYIHO-YaCTOTHYIO U (pa30-4aCTOTHYIO
ANEKTPUUYECKUX LieTIeH XapaKTePUCTHUKU LIeTIH [T YKa3aHHOTO Beixoa. [lpu

pacdere cuuTanTe ConpoTUuBIcHNE 77 OECKOHEYHO
OoJbTUM (OOPBIB BETBHU), @ CONIPOTUBIICHUE Z8 —
0ECKOHEYHO MaJIbIM (KOPOTKOE 3aMbIKaHUE BETBH).
Pacuer npoBeauTe 111 ABYX 3Ha4EHUH CONPOTUBIICHUS
CBSI3U: JUISl 3a7JaHHOTO 3HaueHus1 Z4 u s 274. Jlaiite
IIMCbMEHHBbIE KOMMEHTApUH K pe3yJibTaTaM pacyera.
2.Ilynkr 8. M300pa3ute NpUHIUIHATIBHYIO
UIEKTPUUECKYIO CXEMY LIEMU C YUETOM YIIPOIIEHU,
BBEJICHHBIX B IIYHKTE 7, U C YKa3aHUEM THUIIOB DJIEMEHTOB
1 HOMUHAJIbHBIX 3HaYeHUH MX nmapameTpoB. Paccuuraiite
000011IEHHbIE TAPaMETPbI KaX10T0 U3 ABYX
KoJsie0aTeIbHbIX KOHTYPOB MOJIyYCHHOHN YIPOILIEHHON
Lenu (pe30HaHCHYIO 4acTOTy, 100POTHOCTh, IOJI0CY
IIPOIYCKaHUsl, PE30HAHCHOE COIPOTUBIICHUE) U
KOA(QPHUIHUEHT CBA3H KOHTYPOB. Crienaite BHIBOJIBI IO
pe3yabTaTaM pacuera.

OnucaHue MKAJbI OlleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "0TIIMYHO" BBICTABIISETCS, €CIH 3a/laHNE
BBITIOJTHEHO B MTOJIHOM 00b€ME MJIM BBIIIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuku 6vinoaneHus snanusa: OUeHKa "Xopoo" BICTAaBIIAETCS, €CIIU
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO, BEIOPAHO BEPHOE HANpPaBICHUE JUIsl pEIICHUs 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu evinonneHus snanus: OueHka "ya0BIeTBOPUTENBHO" BBICTABIISETCA,
€CJIM 3aJJaHue MPEUMYIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: ONeHKa "HeyI0BICTBOPUTEIILHO" BEICTABIIICTCS,
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO UJTU MPEUMYIIIECTBEHHO HE BBIMOJHEHO

KM-7. CucremMbl mapaMeTpoOB 4eThIPeXNOJII0CHUKOB

®opmbl peanuzanuu: buners! (MMcbMeHHBIH 0npoc)

Tun koHTpobHOro MeponpustTus: KourponsHas paborta

Bec konTpoabHOro Meponpustusi B BPC: 5

IIpouenypa npoBefeHUs] KOHTPOJILHOIO MeponpusiTusi: BrimonHeHue 3amaHus Ousera B
pykonucHo# popme. Cpok BHIIOTHEHUS - 45 MUHYT.

KpaTlcoe CoA€CpKaHME 3alaHUA:
Breinonnuts 3amanus ouera
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KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: METO/Ibl aHAJIHM3A JIMHEHHBIX 1.Haligure BeIpaKeHHs, ONUCHIBAIOLIME A-ITapaMeTPhbl
JIIEKTPUYECKUX uenen npu YETBIPEXIIOJIFOCHUKA, IIPEICTABIEHHOI0 Ha PUCYHKE 1.
CTaLlMOHAPHBIX BO3JEHCTBUAX —

L

R,

R, L

Figure 5 PucyHok 1

Onucanue MIKAJbI OICHUBAHUSA:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 10
Onucanue xapakmepucmuku blnoanenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITTOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evlnonenus 3Hanus: OueHkKa "Xopouo" BEICTABISAETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu evinoanenus snanus: OneHka "yJI0BISTBOPUTEIIHHO" BEICTABIISCTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuku evinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIOJIHEHO

KM-8. 3amuTa Ja6oparopHoro npaktukyma Ne 1

®opmbl peanuzanuu: YcrHas Gpopma

Tun koHTpoILHOrO MeponpusiTus: Jlaboparopnas padora

Bec konTpoabHoro meponpustusi B BPC: 40

IIpouenypa mnpoBeaeHMss KOHTPOJIbHOTO MeponpusTusa: [lpoBepka HaauuuMsg U KadyecTBa
JIOMAIlIHEH MOJArOTOBKHM K J1abopaTOpHOM paboTe, BOMPOCH! MO MOArOoTOBKE. Bompockl mo xony
BBITNIOJIHEHMSI TAOOpaTOpPHOM pabOTHI U Ha ATAre pUeMa OTyeTa.

Kpartkoe cogep:xanue 3aiaHuA:
OTBeTUTH Ha BOIIPOCHI 10 TeME J1ab0paTOPHOM pabOThI

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

3HaTh: TpaBWIa  MOAKIIOYECHUS 1.Kakum oOpa3om B 11e1b BKITFOYAIOTC UCTOYHUKN DJ[C?
WCTOYHUKOB U  HU3MEPUTEIBbHBIX MosxHo 11 uctounuk 3/1C noaKIOYUTE NapajlieabHO
npuOOpOB I HCCIEAOBaHUS pesucropy?

ANEKTPUUECKUX LIETIEN 2.KakuMm 00pa3oM B cxeMy BKIIFOUAETCS BOITMETP?

OO0bscHUTE, TOYEMY.

3.Kakum o0pa3oM B cxemy BKJIIOYAETCs aMIepMeTp?
OO0bscHUTE, TOYEMY.

4.Kakum 00pa3oM K UCCIIelyeMOil LIeNH MOAKII0YaeTCs
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reseparop?

5.Kakum 006pazom K uccieayeMoi Ieny NOKITI0YaeTcs
ocmutorpad?

6.KakoBa poinb “HyneBoro” nmposoja ("3emnu") B cxeme?
MOHO J11 TeHepaTop WU OCLULIOrpad MOAKIIOYUTE K
JIBYM “‘HEHYJIEBBIM’ y3JIaM CXEMBbI?

YMmeTs: MIPOBOAUTD 1.Kakum 06pazoM MOKHO SKCIIEPUMEHTAIILHO
AKCIIEPUMEHTAIbHBIE OMPEJICTUThH TapaMEeTPhbl IKBUBAJIEHTHOTO UCTOYHUKA
HUCCIIEN0BaHUI JIMHEHHBIX SC?
PE3UCTUBHBIX Ienen 2.KakoBa nonyctumasi HorperrHoCcTb U3MEpPEHUs
HanpsHKEHUs?
3.KakoBa onycTtumasi HOrpeliHoCcTbh U3MEpEHUs Toka?
YMmeTs: MIPOBOAUTD 1.Kak ¢ nmomompto ocrmiorpada u3MepuTh pasHOCTh
AKCIIEPUMEHTAIbHBIE (a3 rapMOHUYECKHUX HATPSHKEHUH?
WCCJICIOBAHUS JUHEHHBIX 2.Kaxk ¢ noMompto ocruiorpada usMepuThb
ANEKTPUUECKUX nerneu npu KOMIUIEKCHYIO aMIUTUTYy TAPMOHUYECKOTO

TFapMOHHUYCCKOM BO3JICHICTBUH

HanpsiHKEHUs?

3.JlaHbl OCIMIUTIOTPAMMBI HANIPSHKCHUN B
nocnenoBarenbHol RC-1ienu, moaKII0ueHHON K
HMCTOYHUKY TapPMOHUYECCKOTO HAIPSHKCHHUS, IS CITydast,
KOT'/Ia MOJIyJIb PEAKTUBHOTO COMPOTHBICHUS
KOHJICHCATOpa PaBEeH CONMPOTHUBIICHHUIO pe3uctopa. Kak
W3MEHSTCS OCIHIIJIOTPaMMBI IIPU YBEITUYEHUN
(YMEHBIIIEHHH ) YaCTOTHI TeHepaTopa B 2 pa3a?

YMerTs: MIPOBOJUTH
AKCIIEPUMEHTAIbHBIE

HCCIIEIOBAHUSA YaCTOTHBIX
XapaKTEPUCTUK JIMHEWHBIX

SJICKTPHUICCKUX Lemnein

1.Kakum 00pa3omM MOKHO 3KCIIEPUMEHTAIBLHO MOITY4YUTh
aMIUTUTY/IHO-YaCTOTHYIO XapaKTEPUCTUKY?

2.Kakum 00pa3oM MOMXKHO 3KCIIEPUMEHTAIBHO MOJYYUTh
(ha30-4aCTOTHYIO XapaKTEPUCTUKY?

3.Kak sxcnepuMeHTaIbHO ONpeeuTh YacTOTy cpe3a
¢unbTpa?

4.Yto Takoe nosoca npomnyckanus koutypa? Kak ee
HKCIEPUMEHTAIBHO ONPEACTUTH?

5.KakuM 06pazomM MOKHO 3KCIIEPUMEHTAILHO
OTIPENIENIUTH TOOPOTHOCTH TTOCIIEAOBATEILHOTO
Kosie0aTenbHOro KoHTypa?

6.Kaxum o0pa3zoM MOKHO 3KCIIEPUMEHTATbHO
OTIpeJIeNIUTh CONPOTUBIICHHE OTEPh MOCIEI0BATEIBHOTO
KoJIeOaTeIbHOTO KOHTYpa?

7.Kak HeueanbHOCTh UCTOYHUKA BIMSET Ha YaCTOTHO-
n30MparTeIbHbIe CBOMCTBA KOJIEOATETLHOTO KOHTYpa?

YMeTh: aHanM3upOBaTh JIUHEWHBIE
PE3UCTUBHBIE AJIEKTPUUECKHUE IEMU

1.JInst cxeMbl, IpeicTaBIeHHON Ha pUCYHKeE 1,
OTIpEAEIIUTE YNCIIO y3JIOB LEHH.
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Figure 6 PucyHok 1

2.JIns1t cxembl, IpeICTaBICHHON Ha PUCYHKE 1,
OIIPEAEIIUTE YNCIIO BETBEH LIETIH.
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Figure 7 PucyHok 1

3.[1ns cxembl, IPEJCTaBIEHHON Ha pUCYHKE 1,
OTIpeJIeJINTE YUCIIO XOP Tpada LemnH.
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Figure 8 PucyHok 1

4.]1ns1 cxeMbl, IpeICTaBICHHON Ha PUCYHKE 1,
OIIPEACINTE YNCIIO YPaBHEHUH U1 aHAJIM3a LEeNU
METOJIOM Y3JIOBBIX IOTEHIIUAJIOB.
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Figure 9 PucyHok 1

5.5 cxeMbl, IPEACTABIEHHON Ha PUCYHKE 1,
paccuuTaiTe CONPOTUBIEHUE SKBUBAJIEHTHOTO
HCTOYHMKA TOKa, €CIIU HAarpy3Koi sBnseTcs pe3ucrop R3.
[Tapamerpst nemu: R1 =4 Om, R2 =2 Om, R3 =4 Owm.
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Figure 10 PucyHok 1

6./1511 cxembl, IPEJCTABIEHHON HAa PUCYHKE 2,
OIIpEJIeJINTE YUCIIO HE3aBUCUMBIX KOHTYPOB LIETIH.

) U l) ®{]

W,

-

Figure 11 PucyHok 2

7.0npenenuTe, COACPKUT JIM CXeMa, TPECTaBICHHAs Ha
PHUCYHKE 2, pEe3UCTOP, CONIPOTUBIIEHHE KOTOPOTO HE
BJIMACT HA TOKW U HAIIPSAKCHUSA OCTAJIBHBIX 3JICMCHTOB
1enu («WIMITHUHN 21IeMeHT»). B kauecTBe 0TBETa yKakHUTe
HOMep 3Toro pesuctopa (0 — ecnu HeT).

Figure 12 PucyHok 2

8./l cxeMmsbl, IPeICTaBIIEHHON Ha PUCYHKE 2,
ornpenenute conporusienue R3. [lapameTps! nenu:
¢l =4 B, ¢2=2B,R2=2 Owm, R3 =R4.
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Figure 13 PucyHok 2

9.J1114 cxembl, PeICTaBICHHON HA PUCYHKE 2,
OTIPECIUTE BEIMYMHY HANIPSDKEHUST SKBUBAJICHTHOTO
ucrounnka DJIC |Er|, ecu pe3ucTop Harpy3ku Ru
MOJIKJTFOYASTCS MapauiebHO pe3uctopy R4. Ilapamerpsl
nerm: ¢l =4 B, 2 =2 B, R2=2 Owm, R3 = R4.

Figure 14 PucyHok 2

10.J151s1 cxeMmbl, IpeICTaBIEHHONW HA PUCYHKE 2,
paccumTaiiTe CONpOTUBICHNE SKBUBAIIEHTHOTO
ucrounuka J/1C Rr, ecnu pe3uctop Harpy3ku Ru
MOJIKIIF0YaeTCsl napajuienbHo pesuctopy R4. ITapamerpsr
nenu: ¢l =4 B, ¢2=2B,R2=2OwM, R3=R4.

Figure 15 PucyHok 2

YMeTh: aHanM3upOBaTh JIUHEWHBIE

1.ITo ocuuJuiorpamMmam, MmpeaACTaBJICHHBIM Ha PUCYHKC 1,

BJIGKTpI/I‘IeCKI/Ie J1(S300%8 HpI/I OHpe)ICJ'II/ITe HepI/IO)I HOBTOpeHI/ISI FapMOHI/I‘—IeCKI/IX
rapMOHUYECKOM BHEIITHEM KoJeOaHui, OTBET MPUBEIUTE B [MKC].
BO3JE€MCTBUU
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Figure 16 PucyHok 1

2.11o ocuumiorpamme, peACTaBICHHON HA pUCYHKE 1,

OIPEICTUTE AMILUTUTY/Y HATIPSHKECHHSI, OTBET IPUBEIUTE
B [B].

Jd N )
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5w o / AN 2
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Bpeus. MEC

Figure 17 PucyHok 1

3.Ilo ocuumiiorpaMmMe, MPeACTABICHHOW Ha PUCYHKE 1,

OTIpeIeNIUTE HaYalIbHYIO (ha3y TOKa, OTBET MPUBEANTE B
rpaaycax.
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Figure 18 PucyHok 1

4.TTo ocumsutorpaMMam, NpecTaBlIeHHbIM Ha PUCYHKe 1,
OTIpEeeNIUTE THUII FJIEMEHTAPHOI'O TACCUBHOTO
JIBYXIIOJIIOCHUKA, KOTOPOMY NpHHA IekKAaT
ocuusuiorpaMmel. OTBET MPEJCTaBbTE B YUCIOBOM BHUJIE:
1 — pe3ucrop, 2 — KaTylKa UHAYKTUBHOCTH, 3 —
KOHJIEHCATOop.
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Figure 19 PucyHok 1

5.ITo ocimimorpaMmam, peICTaBICHHBIM Ha PUCYHKE 1,
OIIpeIeINTE MOAYJIb KOMIUIEKCHOTO COITPOTHBIICHUS
3TOTO 3JIEMEHTAPHOI0 JBYXIIOJIOCHUKA, OTBET
npuseaute B [OM].
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Figure 20 PucyHok 1

6.J11s1 cXeMBbl, IPEeICTaBICHHON Ha PHCYHKE 2,
OIPEIEIUTE MOIYJIb KOMIUIEKCHON IIPOBOJUMOCTH
KOHJIEHCATOpa, OTBET mpuBeAuTe B [MCM].
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Hano:
C=2md R=25x0n
lgse =100 MA, @ = 5-10° paa'c
Figure 21 PucyHok 2

7.1 cxembl, IPEACTABIEHHON HAa PUCYHKE 2,
ONPEJIEIUTE APTyMEHT KOMIUIEKCHON TPOBOUMOCTH
KOHJIEHCATOPAa, OTBET IPUBEAUTE B IPaLycax.
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Hano:
C=2nmd E=275x0mM,
lgse =100 MA, @ = 5-10° paa'c
Figure 22 PucyHok 2

8.1y cxeMbl, IPEACTABIECHHON HAa PUCYHKE 2,
OIIpEAEIUTE AMILTUTYy BBIXOJJHOTO CUT'HAJIA, OTBET
MpuBEIUTE B [MA].

jl-l} 'rlEll:rI:l:
= 1 ¢
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Hano:
C=2uwd R=25x0Mm
Jgse =100 MA | @ = 5-10° paa/'c
Figure 23 PucyHok 2

9.J1n1st cXeMBl, IPEICTAaBICHHON Ha PHCYHKE 2,
OTIpeJIeNIuTe HayallbHYIO (ha3y BHIXOJHOTO CUTHANA,
OTBET IPUBEANTE B Ipagycax.




Hano:
C=2nmd E=275x0mM,
lgse =100 MA, @ = 5-10° paa'c
Figure 24 PucyHok 2

10.J1ms1 cXeMbl, IPEICTaBIEHHON Ha PUCYHKE 2,
OTIpPEIeNIUTE PAa3HOCTh (a3 MEKAY HAMPSDKEHUEM U

TOKOM Ha BXOZC IICIIN, OTBET IIPUBCAUTC B Ir'pagycax.
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Hano:
C=2gd R=25x0n,
Jgse =100 MA | @ = 5-10° paa/'c

Figure 25 PucyHok 2

YMeTh: AHAJIIM3UPOBATHL YaCTOTHBIC
XapaKTCPUCTHUKU JIMHEUHBIX

SIIEKTPUYECKUX LIeTeH

1./lana cxema, rpejacTaBieHHasl Ha pUCYHKeE 1.
Omnpenenure 3HaueHre AUX Ha HyJIeBOM 4acToTe.
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JlaHo:

C=18nD, R=10 kOM

Figure 26 PucyHok 1

2.Jlana cxema, IpeACTaBIIEHHAs HA PUCYHKeE 1.
Onpenenure, K KakoMy 3HaueHuto crpemurcs AUYX mpu

OECKOHEYHO OOJIBIION YacTOoTe.
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G 2]

JaHo:

C=1HD, R=10KOM

Figure 27 PucyHok 1

GEH

x

3.[lana cxema, rpescTaBieHHasl Ha pUCYHKeE 1.
Omnpenenure THN (GUIBTPA: B OTBETE 3anuIIuTe 1, eciu
sto ®HY; 2 — ®BY, 3 - [1D, 4 — PO.
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Figure 28 PucyHok 1
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0 <€

JlaHo:

C=1HD, R=10k0OMm

4.]Jlana cxema, Ipe/ICTaBJICHHAsl HA pUCYHKE 1.
Omnpenenure MakcuMaiabHoe 3HaueHue AUX.

UBH

Figure 29 PucyHok 1
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JaHo:

C=1HD, R=10xKOM

GEHH

5.Jlana cxema, mpe/ICTaBICHHAs Ha PUCYHKE 1.
Onpenennute MOCTOSHHYIO BPEMEHHU IICTIH, OTBET
MIPUBEJIUTE B [MKC].
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JlaHo:
C=1HD, R=10k0OMm

Figure 30 PucyHok 1

6.JlaHa cxema, IpeCTaBICHHAs HA PUCYHKE 1.
Onpenenure KO3 UIUSHT 3aTyXaHHSI, OTBET IPUBEIUTE
B [x1e3 pan/c].
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Ugy C Upgix
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G
JaHo:

C=1HD, R=10xKOM

Figure 31 PucyHok 1

7.Jana cxema, mpeacTaBiIeHHas HA PUCYHKE 1.
Omnpenenure 4acToTy cpe3a GUIbTpa, OTBET MPUBEINUTE B

[kI'm].
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Figure 32 PucyHok 1

8./[lana cxema, mpeacTaBieHHas Ha pUCYHKeE 1.

Onpenenure 3Hauenne @YX Ha HyJIEBOM YacTOTE, OTBET

IpUBCANUTE B I'pagycax.
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Ugy C Upgix
W L
G
JaHo:

C=1HD R=10xg0OM
Figure 33 PucyHok 1

9./[lana cxema, pecTaBIeHHAs HA PUCYHKE 1.

Onpenenure, K KakoMmy 3HaueHuto crpemurcs OUX npu

0eCKOHEeYHO OOJIBIION YacTOTe, OTBET IPUBEIANUTE B
rpagycax.
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JlaHo:
C=1HD, R=10k0OMm

Figure 34 PucyHok 1

10.lana cxema, mpecTaBieHHas Ha pUcyHKe 1.
Onpenenure 3Hauenue @YX Ha yacrore cpe3a, OTBET
MIPUBEANUTE B Tpagycax.
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Figure 35 PucyHok 1

11./lana cxema kosie0aTeTbHOTO KOHTYPA,
Mpe/icTaBiIeHHOro Ha pucyHke 1. Onpenenure
PE30HAaHCHOE COMPOTUBIIEHUE, OTBET NpuBeaAnTe B [OM].

Y Y
L Jaso:
=100, »= 10 Omn,
£ GD c=— ¢
wp = 108 pan/c
:,r E=1B

Figure 36 PucyHok 1

12.Jlana cxema kone0aTeIbHOT0 KOHTYPA,
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MPEJICTaBICHHOTO Ha pucyHke 1. Onpenenute
XapaKTEPUCTUUECKOE COMPOTUBIICHUE, OTBET IPUBEIUTE

B [KOM].
Y Y

[ Haso:

=100, »= 10 Omn,
E GD C—— ¢

wp = 10 pag/c

r .

I:' E=1B

Figure 37 PucyHok 1

13./lana cxema Ko0Jie0aTeIbHOTO KOHTYpPA,
IIpeICTaBICHHOI0 Ha pucyHke 1. Onpenenure mupuny
nojockl nponyckanusa AYX, orBeT npuBenure B [x1e3

pan/c].
Y Y

[ Jano:
. L = 0=100, =10 On,
«® T

wp = 10° pag/c
r .
I:' E=1B

Figure 38 PucyHok 1

14.J1ana cxema Koyie6aTeIbHOTO KOHTYPA,
IIPEJCTaBICHHOr0 Ha pucyHke 1. Onpexnenure
aMIUTUTY/Y HAIlPsDKEHUS Ha KaTyIIKe HHIYKTUBHOCTH,
€CIIM YacTOTa UCTOYHHMKA PaBHA PE30HAHCHOI; OTBET
npusBenute B [B].

Y Y
L Jano:
=100, »= 10 On,
E GD C—== ¢
wp =10 pag/c
:,r E=1B

Figure 39 PucyHok 1

15.J1ana cxema Koyie6aTebHOTO KOHTYpA,
Mpe/icTaBIeHHOro Ha pucyHke 1. Onpenenure
WHAYKTUBHOCTH KaTYILIKH, OTBET NpuBeauTe B [MIH].
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=100, »= 10 Omn,
e® o
wp = 10 pag/c
:,r E=1B

Figure 40 PucyHok 1

16.J1ana cxema konebaTeIbHOTO KOHTYPA,
MpeACTaBICHHOTO Ha pucyHke 1. Onpenennre
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HavyaJbHYIO (pa3y HAMpPSKEHHs HAa KaTyIlKe
WHJIYKTUBHOCTH, €CJIM YaCTOTa UICTOYHUKA paBHA
PE30HAHCHOM; OTBET MPUBEANUTE B Ipaaycax.
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[ Hatio:

. \ C— 0= 100, »= 10 On,
‘@ o
wy = 10° pag/c
r .
: E=1B

Figure 41 PucyHok 1

17.[]ana cxema Ko0Jie0aTeIbHOTO KOHTYpPA,
MpeACcTaBiIeHHOro Ha pucyHke 1. Onpenenure
aMIUIUTYly HAaNpsOKEHHS Ha KaTyIIKE WHIYKTUBHOCTH,
€CJIM YaCTOTa HICTOYHUKA COOTBETCTBYET HMKHEH
IPaHHUIIE MOJIOCHI MPOITYCKAHUsI;, OTBET puBeaute B [B].

Y Y
L Hario:

. R c—L 0 =100, = 10 On,
40,
wyp = 10° pang/c
r ,
: E=1B

Figure 42 PucyHok 1

18./lana cxema koJie0aTeIbHOTO KOHTYPA,
MpeACTaBIeHHOr0 Ha pucyHke 1. Onpenenure
HavyalbHYIO0 a3y HAMPSHKEHHs HAa KaTyIIKe
WHAYKTHUBHOCTH, €CJIN 4aCTOTAa UCTOYHHKA
COOTBETCTBYET HM)KHEW I'paHUIIE TOJIOCHI MPOMYCKAHUS;
OTBET IIPUBEIUTE B rpagycax.

Y Y
L Jane:
= 100, » = 10 O,
E GD C—== ¢
wp = 10% pag/c
:,r E=1B

Figure 43 PucyHok 1

19.J1ana cxema kosiebaTeTbHOTO KOHTYPA,
MpeJICTaBICHHOTO Ha pucyHke 1. Kak usmenurcs
n00poTHOCTH TipH yBenuueHuu C B 4 pa3a; mpuBeInuTe
HOBOE 3HaY€HHE JOOPOTHOCTH.

Y Y e
L Jano:
= 100, » =10 O,
E GD C—= ¢
ey = 10% pag/c
:,r E=1B
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Figure 44 PucyHok 1

20./lana cxema KojaebaTeIpbHOr0 KOHTYPA,
npecTaBieHHOro Ha pucyHke 1. Kak usmenurcs mnosioca
nponyckanus npu ysennuenuu C B 4 pa3a; IpuBeIuTe
HOBOE 3HaYEHHUE MOJIOCHI MponyckaHus B [x1e3 pan/c].

Y Y
[ Jaro:
. c—— 0= 100, »= 10 Om,
@ T
ey = 10° pag/c
r .
‘:’ E=1B

Figure 45 PucyHok 1

OnucaHue MKAJbI OLleHUBAHUS

Oyenka: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu evblnonenus 3Hanus: OLueHKa "0TIMYHO" BBICTABIISIETCS, €CIIN
JIOMaIlHEee U TaOOpaTOPHOE 3a/IaHUS BBIMOIHEHBI IPABUIILHO, B TIOJTHOM 00BbEeMe U Ha BOIIPOCHI
JTaHbl IPEUMYIIIECTBEHHO MPABUIIbHBIE OTBETHI

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapaxmepucmuxu evlnonnerus 3Hanus. OleHKa "Xopouio" BEICTaBISETCS, €CIH
JIOMAIIlHEee U JTa00OPaTOPHOE 33JaHHsI BBIMIOJIHEHBI B TIOJTHOM 00bEME U Ha BOIIPOCHI JIaHbI
MIPEUMYIIIECTBEHHO MPABUIBHBIC OTBETHI, HO YaCTh OTBETOB COJICPKUT HEMPUHIIUTTHATBHBIE
HETOYHOCTHU

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinonnenus snanus: OnueHka "yJIoBIeTBOPUTEIBHO" BBICTABISETCS,
€CITU JIOMalIHee U J1ab0opaTOPHOE 3a/1aHUS BBIIIOJIHEHBI B TOJTHOM 00bEeMeE U JaHbI
PENMYIIECTBEHHO PAaBUIIbHBIE OTBETHI HE MEHEE YeM Ha MOJIOBHHY BOIIPOCOB

Oyenka: 2
Onucanue xapaxmepucmuxu evinonnenus snanus: ONeHKa "HeyI0BICTBOPUTEIILHO" BEICTABIIICTCS,
€CIIi JIOMaIlTHee 1 J1ab0opaToOpHOE 3a/1aHUS HE BHIMOJHEHBI B TIOJHOM 00BbeMe U/HTK Ha OOJBIIYIO
9acTh BOIIPOCOB OTCYTCTBYIOT MPABHIILHBIC OTBETHI

4 cemecTp

KM-9. Kitaccnueckuii MeTo aHaJIM3a CBOOOAHBIX MPOILECCOB

®opmbl peaju3anum: buiersl (MMCbMEHHBIN OMPOC)

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec koHTpOosbHOrO0 Meponpusitusi B BPC: 10

IIpouenypa npoBefeHUs] KOHTPOJILHOIO MeponpusiTusi: BrimonHeHue 3amaHus Ousnera B
pykonucHo# popme. Cpok BHIIOTHEHHUS - 45 MUHYT.

KpaTlcoe CoA€cpKaHME 3alaHUA:
Breinonnuts 3amanus ouera
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KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: METOBI aHanu3a 1.Cxema nenu npencrasieHa Ha pucyHke 1. [Tapamerpst
HECTallMOHAPHBIX  TPOIECCOB B anmeMeHToB 1enu: J = 7 MA, R1 =1 kOm, R2 =1 xOm,
JIMHEHHBIX JICKTPUYECKUX LEIAX C = 8 u®. B HyneBoif MOMEHT BPEMEHH UCTOYHUK
OTKJIIOYAETCs (3aMEHSeTCsS BHYTPEHHUM
COIIPOTHUBIICHUEM).
|
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Figure 46 PucyHok 1

N300pa3uTe cxeMy enu Ui COCTABICHUS

Qg QepeHInaIbHOr0 YpaBHEHUS, T.€. B MOMEHT
BPEMEHH T10CJIE KOMMYTAIINH.

Onpenenure NOCTOSHHYIO BPEMEHHU T,
XapaKTEepU3YIOLIYI0 CBOOOIHBIN MPOIECC B LIEMH HOCIIE
KOMMYTAIIHH.

2.B nocnenoBarensHOM KoJe0aTenbHOM KOHTYpE B
HavaJIbHBIII MOMEHT BPEMEHH KOHCHCATOP pa3psiKeH,
TOK 4epe3 KaTyIIKy HHAYKTHBHOCTH paBeH 1 MA.
Omnpenenute HauYaIbHBIEC YCIOBUS ISl PEIICHUS
muddepeHmanbHOro ypaBHEHHUS, OTIMCHIBAIOIIETO
porecc COOCTBEHHBIX KOJeOaHH B KOHTYpE U
COCTaBJIEHHOTO OTHOCHUTENIFHO HAIPSHKCHUS Ha
KoHieHcarope. [lapameTpsl KonebaTelbHOTO KOHTYpA:
R=50M L=2wmlH,C=8ud.

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OUueHKa "0TIINYHO" BBICTABISETCS, €CIH 3a/laHNE
BBITIOJTHEHO B MTOJIHOM 00bEME MIIM BBIIIOJIHEHO NPEUMYIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuku 6vinoaneHus snanusa: OUeHKa "Xopoo" BICTAaBIIAETCS, €CIIU
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO, BBIOPAHO BEPHOE HANpPABJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoneHus snanus: OueHka "yI0BIeTBOPUTENHHO" BHICTABISIETCS,
€CITM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: ONeHKa "HeyI0BICTBOPUTEIIEHO" BHICTABIIICTCS,
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO UJTU MPEUMYIIIECTBEHHO HE BBHIMOJHEHO

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

®opmbl peaausanun: [Iposepka 3aganus
Tun KoHTpoBLHOr0 Meponpusitusi: Pacuetno-rpaguueckas padora
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Bec koHTpOobHOrO0 Meponpustusi B BPC: 10
IIpouenypa npoBeaeHnsi KOHTPOJIBHOI0 MeponpusaTHsa: [IpoBepka NpaBUJIBHOCTH BBITOJHEHUS
IYHKTOB | 1 2 pacyeTHOro 3ajaHus

Kparkoe conepxanue 3ajaHus:
DneKTpuyuecKas Lelb COCTOUT U3 JIBYX 3BEHbEB IIEPBOT0 MOPSAKA — AaKTUBHOI'O U ITACCUBHOTO,
pa3zie’eHHbIX TpaHC(HOPMATOPOM COIIPOTHBIICHUH, KOTOPBIM HMeeT KOA(PPULUEHT NepeJadn
no HanpsbkeHuto KU = 1, BXOHOE CONPOTUBIICHUE, PABHOE OECKOHEYHOCTH, U
BBIXOJIHOE, paBHOE HYMO (pUcyHOK 1). [TapameTpbl 371eMEHTOB LIeNH U BXOAHOTO BO3EHCTBUSA
MIpUBEJICHBI B TAaONIUIIE 3a/IaHU

Ne Lenn R, RC wam | Jamremssocts| T, mxc Hymymee | Avmamtyaa
mo xOu | LR, mxc | mvmyasca Ta, HMITVIBCA
AVPHATY MEC A, B(mA)
1 5,15 51 130 150 170 19 50
e g [ o
| . e Km1 — | e
e.i P ! 1 I
'y L '\-‘.-) : i U, r;‘n oo : : u,
L :--o_ rhﬂ- (] —_— J‘ :--
bl t oo
Cxema 5 Cxema 15
sk a _—
T
( D RI: 2L 2c
N = 5R

Figure 47 PucyHok 1

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeTb: pacCcUuThIBaTh JIMHEWHBIC 1.ITynkr 1. PaccumnTaiite k03 puiimeHTs nepegadn

JIEKTPUYECKUE Lenu pu Ka)KJIOTO U3 3BEHBEB U BCEHl LIENH, IOCTPOUTE
HECTAllMOHAPHOM BHEIIIHEM coorBercTBytomue rpadpukn AUX n OUX,
BO3JICUCTBUU MIPEABAPUTEIILHO OIIPENEIUB ITapaMETPhbI JJIEMEHTOB,

OTCYTCTBYIOILIME B 3a/1aHUU. [[aliTe MICbMEHHBIE
KOMMEHTAapHH 110 TOBOJY MOJTYYEHHBIX 3aBUCUMOCTEN.
2.I1yHKT 2. 3anumunTe BhIpaKeHUs U1 ONepaTOPHBIX
KO3 PHUIMEHTOB Nepeaayy Kak0ro U3 3BeHbEB U BCel
nenu. Mcnons3ys ux, MOJIYYUTE BBIPAKEHUS IS
MIEPEXO/IHBIX XapaKTEPUCTHUK Ka)KJIOT0 U3 3BEHbEB U BCEH
neny B nenoM. Iloctpoitte BpeMeHHbIE UarpaMMbl TUX
XapaKTEPUCTHK U CIIEIANTE BBIBOJBI O XapaKTepe U
JUIMTEJIBHOCTHU MTEPEXOHBIX MTPOLIECCOB.

Onucanue MIKAJbI OLlEeHUBAHUS

Ouenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku 8binoanerus 3uanus. OueHka "oTIUYHO" BBICTABIISIETCS, €CIIU 3a1aHUE
BBHITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Xopomo" BhICTABISIETCA, €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO, BRIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3
Hudicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnenus snanus: OneHka "ya0BIeTBOPUTEIHLHO" BBICTABIISECTCS,
€CITH 3aJIaHUE MTPEUMYIIIECTBEHHO BBITIOJHEHO
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Oyenka: 2
Onucanue xapakmepucmuku vtnoanenus 3nanus.; OUeHKa "Hey10BIETBOPUTEIBLHO' BBICTABIISIETCS,
€CJIM 3aJ]JaHuE BBIMIOJHEHO HEBEPHO WJIM MTPEUMYILIECTBEHHO HE BBIOIHEHO

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

®opmbl peaau3anum: buiersl (MMCbMEHHBINH OIPOC)

Tun kouTposbHoro Mmeponpusitusi: KonrpossHas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 10

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

Kparkoe coaep:kanue 3a1aHus:
BeimosinuTe 3ananus ousera

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: METO/BI aHanu3a 1.Cxema nenu npuseneHa Ha pucyHke 1. Ha Bxozae nenu
HECTAlMOHAPHBIX  IPOLIECCOB B neiictByet HampspkeHue U(t) = bto(t). Beixoausim
JIMHENHBIX AIEKTPUUYECKUX LIETISAX CHTHAJIOM SIBIISIETCS HANpsDKeHHE Ha KoHaeHcatope C2.

Haiigute BeIXOJHON CUTHAJ IBYMS ClIOCOOaMHU —
OIepaTOPHBIM METOJIOM H HUCITOJIb3Ysl HHTETpal
Hroamens. Cunraiite b, C1, C2 u R — u3sBecTHBIMU
BenmunHamu (C1 = C2). IlocTpoiiTe, KauecTBEHHO,
rpauK BXOJHOTO M BBIXOJHOT'O CUTHAJIOB B OJTHOM
Macmrabe.

| |
| |

C

Cs

Figure 48 PucyHok 1

Onucanue MKAJbI OIICHUBAHUSA:

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku 6vinoanenus 3nanus: OueHka "oTIMYHO" BBICTABIISETCS, €CIIU 3a/1aHHe
BBIMOJIHEHO B TIOJTHOM 0ObEME HMJTH BBITIOJTHEHO MPEUMYIIECTBEHHO BEPHO

Oyenka: 4
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Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 0
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Xopomo" BhICTABISIETCA, €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO, BRLIOPAHO BEPHOE HAMPABIICHHUE JISI PEIICHUS 3a/1a4

Ouenxa: 3

Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuku btnoanenus 3nanus.; OueHka "ynoBIETBOPUTEIBHO" BBICTaBISAETCH,
€CJIM 3aJ]aHuE PEUMYIIECTBEHHO BBITIOJIHEHO

Ouenka: 2

Onucanue xapaxmepucmuxu evinoanenus snanusa: OueHKa "Hey10BIETBOPUTENIBHO" BbICTABIISAETCS,
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO

KM-12. SIBjieHusi B HATPYKEHHOI JIMHUM Nepeaayn

®opmbl peaju3anum: bunersl (MMCbMEHHBINH OIPOC)

Tun kouTposbHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHOro 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:

3HaTh: METOAbI aHAJIN3a BOJIHOBBIX
NPOIIECCOB B HAIPY>KEHHOW JIMHHUU
nepenadn

1.Mctounuk rapmonmnueckoit 3IC ¢ wactoroit 300 MI't
MOJIKJIFOYEH K Pa30MKHYTOW Ha KOHIE BO3YIIHOM JTMHUU
nepenauu uIMHOU 0,5 M. AMIUIMTY/1a HAaIPSDKEHUS Ha
BxoJe nuHuu 10 B, HauanbHas (aza paBHa HYIIO.
[TocTpolite ocuiuIorpaMMy HaIpsiKEHUsS Ha BBIXOJIE
JIMHUU.

2.Ha xoHI1e JIMHUY C BOJHOBBIM cornpoTuBieHuemM 100
Owm BrutOYeHa HHAYKTUBHOCTH 1 MKI'H. M300pazute
HOPMHUPOBAHHBIN rpapyK pacrpeneaeH s aMILTUTY /b
HanpsDKeHUs BI0Jb JMHUM pu yactoTe 108 pan/c. Kax
OHO U3MEHUTCS, €CIIM UHIYKTUBHOCTh HAarpy3KH
YMEHBIIUTSH B 2 pa3a’?

3.Ha BbIX0z1€ TMHMM ITepeiauk ¢ BOJIHOBBIM
conpotusieHreM 100 OM noAKIIOUEH pe3ncTop ¢
conpotusieHueM 300 Om, yactora uctounuka 300 MI'n.
N3006pa3ute HOpMHUPOBaHHBIE T'paMKU paclpeieieHus
aMIUINTY]l HAIPSDKEHUS U TOKA BJIOJIb JIMHUH.

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5

Huosicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "oTIUYHO" BBICTABIISIETCS, €CIIU 3a/1aHUE
BBHITIOJTHEHO B MOJIHOM 00'beME WIJIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax. 0
Onucanue xapakxmepucmuxu evinoaneHus sHanus: OueHkKa "Xopoio" BbICTaBISETCS, €Cln
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO, BRIOPAHO BEPHOE HAMPABJICHHE [Tl PEIICHUS 3a/1a4
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Oyenka: 3

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapakmepucmuxu evinonnenus 3uanus: OneHka "y10BIeTBOPUTENLHO" BBICTABISACTCS,
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2

Onucanue xapakmepucmuku btnoanenus 3nanus.; OUueHKa "Hey10BIETBOPUTEIBLHO" BBICTABIISIETCS,
€CJIM 3aJJaHUE BBIMIOJHEHO HEBEPHO WM MTPEUMYILIECTBEHHO HE BBIOIHEHO

KM-13. KoHTpoJIb BbINOJTHEHUsI MYHKTOB 3 U 4 pacueTHOro 3axanus Ne 2

®opmbl peaauzanuu: [IpoBepka 3amanus

Tun KOHTPOILHOTO MeponpusiTusi: PacuetHo-rpaduueckas pabora

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpouenypa npoBeaeHnsi KOHTPOJIbHOr0 Meponpusitusi: [IpoBepka NMpaBUILHOCTH BHITIOJHEHUS
MYHKTOB 3 U 4 pacue€THOIO 3a/1aHUs

Kparkoe cogep:xkanue 3aiaHus:
OneKkTpuyecKas 1elb COCTOUT U3 JIBYX 3BEHBEB IIEPBOrO MOpPsAKA — aKTUBHOTO U [TACCUBHOTO,
pa3aeneHHbIX TPAaHC(POPMATOPOM COTIPOTUBIICHUH, KOTOPBIN HMeeT KO PUIMEHT epeiadn
no HanpsbkeHuto KU = 1, BXOIHOE CONPOTUBIIEHUE, PABHOE OECKOHEYHOCTH, U
BBIXO/IHOE, paBHOE HYIIO (pUCYHOK 1). [lapameTpsl 351eMEHTOB Li€NK U BXOAHOI'O BO3AEHCTBUS
IPUBE/ICHBI B TAOIUIIE 3aJaHUN

Ne Lenn R, RC wm | Jamremssocts| T, mxc Hymyase | Avmamryaa
mo xOx | LR, e | smvmyasca Ta, HMITVABCA
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Figure 49 PucyHok 1

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

YMeTh: paccuuThiBaTh JUHEWHBIE
AIEKTPUUECKHUE

HECTAllMOHAPHOM

BO31€HCTBUH

Ja(S004

npu
BHEILITHEM

1.ITynkt 3. Ha BXOx 11€1TM T0/1a€TCS UMITYJIBC
HampsbkeHus (Toka), popma U mapameTpsl KOTOPOTO
3a1anbl (pucyHoK 2). Paccunraiite u mocTpounTe Ha
OJIHOM PUCYHKE BpEMEHHBIE JarpaMMbl HANIPsDKEHUH Ha
BbIX0J1e TiepBoro 3BeHa UL(t) u Bexoe Beeit memu u2(t).
JlaiiTe muchMeHHBIE KOMMEHTAPUU K pe3yabTaTam
pacdyera.
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Figure 50 PucyHok 2

2.Ilynkr 4. Paccuuraiite U HOCTPONTE BPEMEHHBIE
JMarpaMMBbl HallpsDKEHHS Ha Bbixoje tenu U2(t) mis
ClIy4asi, KOT/la Ha BXOJI€ YCTPOMCTBA JEHCTBYET IIaYKa U3
5 UMIyIIbCOB 331aHHO# (HOPMBI (PHCYHOK 2),
cieayrouux ¢ nepuoaom 7. Jlaiite NMCbMEHHbBIE
KOMMEHTAapHH 110 IOBOJY MOIYYEHHBIX PE3YJIbTAaTOB.

19

-Tn/2
-A

Figure 51 PucyHok 2

Onucanue MKAJbI OIICHUBAHUSA:

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evinonenuss 3nanus. OneHkKa "oTaIunIHO" BBICTaBIISETCS, €CIIH 3aJaHNe
BBITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
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Onucanue xapaxmepucmuxu evlnoanerus 3Hanus: OueHka "Xopouo" BEICTaBIsAETCS, €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO, BRIOPAHO BEPHOE HANIPABIICHHE /ISl PEIICHUS 3a/1a9

Oyenka: 3
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "y10BIeTBOPUTENLHO" BHICTABISACTCS,
€CITH 3aJIaHuE NMPEUMYIIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapakmepucmuku btnoanenus 3nanus.; OueHKa "Hey10BIETBOPUTEIbHO" BBICTABIISIETCS,
€CJIM 3aJ]JaHUE BBITIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-14. 3amura sabopaTropHoro npakrukyma Ne 2

®opmbl peanu3anuu: YcrHas popma

Tun KOHTPOILHOT0 MeponpusiTus: Jlaboparopnas padora

Bec koutposabHoro meponpusitusi B BPC: 40

IIpouenypa mnpoBegeHHsi KOHTPOJHLHOr0 Meponpusatusa: I[IpoBepka HaiMuuMsg U KadecTBa
JIOMAIITHEH TMOATOTOBKHM K JIabopaTopHOW paboTe, BOMPOCHI MO MOATOTOBKE. Bompochl mo xomay
BBITIOJTHEHHMS JTAOOPATOPHOH pabOTHI M HA ATAre IPHeMa OTYETa.

Kpatkoe cogep:kanue 3a1aHus:
OTBeTUTH Ha BOIIPOCHI 110 TEME J1a00paTOPHOIl pabOTHI

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeTh: pacCUMTBHIBATh MAPAMETPHI 1.Mctounuk rapmonudeckoit 3J1C ¢ wactoroit 40 MI 11
CUTHAJIOB B HArpy>XEHHOW JIMHUU MOJKIIIOYEH K PA30OMKHYTOM Ha KOHIIE IMHUU ATUHON
nepegadu 2000 cMm. BonnoBoe conpotusienue muHuu 40 Owm,

ammutyna 9/1C 10 B. Onpeaenure Moayib

ko3¢ duLIMeHTa OTpaKeHUs B IPOLIEHTAaX.

2.Uctrounuk rapmonndeckoit 9J1C ¢ vactortoit 40 MI'it
MOJIKJIFOYEH K Pa30MKHYTOW HAa KOHIIE JIMHUM JUTMHOU
2000 cMm. BonHoBoe conpotusienne muHAN 40 Owm,
ammmutyna 9/1C 10 B. Onpenenure dazy
kod(dulreHTa OTpaskeHus B Tpaaycax.

3.Ucrounuk rapmonundeckoit IIC ¢ yactoroit 40 MI'n
MOAKJIIOUEH K PA30MKHYTOM Ha KOHIIE JTMHUM JJIMHON
2000 cm. BonHoBoe conpotunenue auHUU 40 OM,
ammmutyaa 9/1C 10 B. Onpeaenure uenoe 4ucio JInH
BOJIH, YKJIJIbIBAIOIIUXCS B TUHUU.

4 Victounuk rapmonundeckoit 3J1C ¢ wactoroit 40 MI'n
MOJIKJIFOYEH K Pa30MKHYTOW HAa KOHIE JUHUU ITTMHOU
2000 cMm. BonHoBoe conpotusienue muHun 40 Owm,
ammuuryna 2JIC 10 B. Onpenenure 37€KTPUUYECKYIO
JUIMHY JJUHUU B Tpajiycax.

5.Mcrounuk rapmonnueckoit 3/IC ¢ wactoroit 40 MI 1
MOAKJIIOUEH K PAa30MKHYTOM Ha KOHIIE JIMHUM JJTUHON
2000 cm. BonHoBoe conpotuBienue auaun 40 Owm,
ammmutyzaa 3/1C 10 B. Onpenenute kodppuunueHt
cTosiueil BoJHBI B TMHHUHM (yKaxkute 0, eciii 3HaueHue
CTPEMHTCS K OECKOHEUHOCTH).

6.Mcrounuk rapmonnueckon IJIC ¢ wactoroit 40 MI'g
MOAKJIIOUEH K PAa30MKHYTOM Ha KOHIIE JIMHUH JIJTMHON
2000 cm. BonmHoBoe conpotunenue auHUU 40 OM,

42




ammmutyaa DJ1C 10 B. Onpeaenure pesxum B TUHAN: 1)
PEKUM CTOsIUECH BOJHBI; 2) peskuM Oeryiueil BOJIHbI; 3)
CMEIIIaHHBIN PEXHUM.

7.Mcrounuk rapmonnueckoit 3IC ¢ wacroroit 40 MI'n
MOJIKJIIOUEH K PA30OMKHYTOM Ha KOHIIE JIMHUU JAJTUHON
2000 cm. BonHoBoe conpotusnenue auHuu 40 OMm,
ammuinuryna 9JIC 10 B. PaccunTaiiTe BelieCTBEHHYIO
4acTh BXOJIHOT'O CONPOTUBIICHUS TUHUU B [OM].
8.Mctounuk rapmonnueckoit 3/IC ¢ wactoroit 40 MI 1
MOAKJIIOUEH K Pa30MKHYTOM Ha KOHLE JIMHUM JJIMHON
2000 cm. BosiHoBoe conpotuBieHue auaun 40 Owm,
amrutyna 9/1C 10 B. PaccuuTaiite MHUMYIO 4acTh
BXOJIHOT'O CONPOTUBIJICHUS JTUHUU B [OM].

9.Mcrounuk rapmonnueckoit IIC ¢ wacroroit 40 MI'1
MOJIKJIIOUEH K PA30MKHYTOM Ha KOHIIE IMHUU JAJTUHON
2000 cm. BonHoBoe conpotusnenue auHuu 40 OM,
ammmryzaa O/1C 10 B. Paccuuraiite ammntyny
najiaroliel BOJIHbBI HaNpsDKEHUs Ha Harpyske B [B].
10.Mctounuk rapmonnueckoit JIC c yactoroii 40 MI'11
MOJKIIIOUEH K PA30OMKHYTOM Ha KOHIIE IMHUU ATUHON
2000 cm. BonHoBoe conpotusnenue auHuU 40 OM,
ammmryzna O/1C 10 B. Paccuuraiite ammntyny
HaIpsDKEHUs B CEYEHUH Harpysku B [B].

YMmeTb: MIPOBOTUTH 1.Yrto Takoe BOJIbT-aMIIEpHAsl XapaKTEPUCTUKA A10aa?
9KCHEPUMEHTAIbHbIE Kak ee noiy4uTs 3KCIepUMEHTaIbHO?
UCCIICTOBAHMS HEJTMHEHHBIX 2.Yrto takoe paboyasi TOUKa U KaK €€ ONpPEICTUTh:
PE3UCTUBHBIX EKTPUUYECKUX 9KCHEPUMEHTAIbHO, rpaduiecKku’?
nenei 3.Kakum oOpa3om ¢ TOMOIIbIO ABYXKaHAIbHOIO
ocuuiiorpaga nolxy4uTh OCHHIUIOpaMMYy CUTHajla Ha
BBIXOJI€ IBYXITOJYIIEPHOJTHOTO BBITIPSIMUTEIIS?
YMmers: MIPOBOJIUTH 1.Kak sxcnepuMeHTaabHO ONPEeTUTh EPEXOTHYIO
IKCTIEpUMEHTAIbHBIC XapaKTePUCTHKY?
UCCIICIOBAaHUST ~ HECTALlMOHAPHBIX 2.Kak skcrepuMeHTaIbHO OMPEaeIuTh UMITYIbCHYIO
IPOIIECCOB B JTMHEHHBIX XapaKTePUCTHKY?
AIIEKTPUUYECKUX LIETISIX 3.Kak sxcnepuMeHTaIbHO ONPEeTUTh TOCTOSIHHYIO
BPEMEHH LI€TIH KOJ1e0aTeIbHOr0 KOHTypa?
4.Kak sKkcrepuMeHTaIbHO OMPEIeIUTh YaCTOTY
COOCTBEHHBIX KOJIeOaHUi1?
5.Kakum 00pa3omM MOKHO 3KCIIEPUMEHTAILHO
Ha0J1t0/1aTh CBOOO/IHBIE MPOIIECCHI B LIETIAX BTOPOTO
nopsiaka? Kakum TpeGoBaHUAM MPH 3TOM JI0JKEH
YAOBJIETBOPSATH BXOAHOW CHTHAN?
Ymerb: MIPOBOJIUTH 1.Kakum 00pa3oM coriacoBaTh reHepaTop ¢ JIMHUEH
DKCIIEpPUMEHTAJIbHBIE nepeaadn’?
UCCIIEIOBAHMS CTallMOHAPHBIX 2.IIpu KakuX Harpy3Ke COrJlacOBaHUE TeHepaTopa ¢

IMponeCCOB B JIMHUU IIEPEaAAYN

JINHUEN HE aKTyaJIbHO?

3.Kak skcnepuMeHTaIbHO MoA00paTh COTIaCOBAHHYIO
Harpysky?

4.Kaxk sKcIiepMMEHTaIbHO NOJYyUUTh PacCIpeieIcHUE
aMIUIUTY]l HAaIPSDKEHUH B JIMHUN?

5.Kak 3KCepuMEHTaJIbHO OIIPENEINTh TapaMeTPhI
Harpy3Kky B JMHHUH Nepeadu?
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YMeTh: aHaNIM3UPOBaTh BOJHOBBIE
IIPOLIECCHl B HAIPY>KCHHOW JIMHUU
nepesadn

1.Kak n3MeHHTCS 3aKOH pacnpeaeaeHus aMIUTUTYAbI
HaIpsDKEHUS BIOJIb JIMHUU, PA30MKHYTOM Ha KOHIIE
(3aKOpOYEHHOM Ha KOHIIE), €CIIH YMEHBIIUTCS JIMHA
JTUHUM?

2.M300pa3ute KpUBBIE pacIpe/ieICHHs aMITTUTY/
HaIpsDKEHUS U TOKA BJIOJIb JIMHUU, HATPYKEHHOM HA
€MKOCTb (MHIYKTUBHOCTH). Kak n3MeHuTCs 3aK0H
pacrpeesieHust, €ClIu eMKOCTh (MHIYKTUBHOCTB)
YBEJIUYHUTH (YMEHBIIUTH)?

3.M300pa3ute KpUBbIE paclpeaesieHUs] aMIUTUTY/]
HaMpsHKEHUS U TOKA BJIOJIb JIMHUM, HATPYKEHHOU Ha
BOJIHOBOE€ COIMPOTUBJICHHUE; PA3OMKHYTON Ha KOHIIE;
3aKOPOUYEHHOM Ha KOHIIE.

YMers: aHAIM3UPOBATh
HECTallMOHApHbIE  IPOLECCHl B
JIMHENHBIX AIEKTPUYECKUX LIETIAX

1./lana cxema, npejacraBieHHas Ha pUCYHKeE 1.

OHpeI[eJ'II/ITe HAaIIps’KCHUC HAa KATYIIKE HHAYKTUBHOCTHU

cpa3zy Mmocjae KOMMYTAIUH - TIOJIKJIFOUESHHS Ha BXOJ] [IETTH

MOCTOSIHHOTO HalpsbkeHus BennunHou 10 B, otBet
npeacTassTe B [B].
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L=1mln R=1000OMm

Figure 52 PucyHok 1

2.Jlana cxema, peJicTaBICHHAs Ha PUCYHKE 1.

OnpenenI/ITe HaIIpsPKCHUEC HAa KATYIIKE UHAYKTUBHOCTHU B
YCTaHOBUBIICMCA PCKUMCE IMOCJIC MMOAKITOYCHUA Ha BXO/
LETIN ITOCTOAHHOI'O HAITPAKCHU A BenuuuHOM 10 B, OTBECT

npeacTassTe B [B].
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Figure 53 PucyHok 1

3./lana cxema, rpejcTaBicHHasi Ha pUCYHKE 1.
Ornpenenurte HaNpsKEHUE HA PE3UCTOPE cpa3y Mociie
KOMMYTAIIUX - TOAKIIOYCHUS Ha BXOJI IIEMH
MOCTOSIHHOTO HalpsbkeHus BenuunHou 10 B, otBet
npeacTasbTe B [B].
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Figure 54 PucyHok 1

4.]JlaHa cxema, IpeICTaBJICHHAs] HA pUCYHKE 1.
Omnpenennure HaIpsKEHUE HA PE3UCTOPE B
YCTaHOBUBILEMCS PEKUME MOCIIE MOAKIIOUEHUS Ha BXOJ
LIENU TIOCTOSIHHOTO HanpskeHus BenuuuHou 10 B, otBer
npezacTasbTe B [B].
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Figure 55 PucyHok 1

5.laHa cxema, IpeJICTaBIeHHAsl HA PUCYHKE 1.
Ornpenenure TOK B LIETIH ¢pa3y NOCIe KOMMYTALUU -
MIOJIKJIFOUEHUS Ha BXOJ LIENIU IIOCTOSIHHOT'O HAIPSDKEHUS
BesimunHOM 10 B, oTBeT nmpeacTaBbTe B [MA].
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Hano:
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Figure 56 PucyHok 1

6./lana cxema, mpencTaBiIcHHas HA PUCYHKE 1.
Omnpenenurte TOK B LI B YCTAHOBUBLIEMCSI pEXKUME
I1OCJIE MOJKIIIOUYEHHS HAa BXOJ LIEU IIOCTOSIHHOTO
HarpsbkeHus BennunHoi 10 B, oTBeT npencraBbTe B

[MA].
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Uex R Uearax
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Hano:
L=1mln R=1000OMm
Figure 57 PucyHok 1

7.[lana cxema, rpejcTaBicHHasi Ha pUCYHKeE 1.
PaccuuTaiite k03 punment 3aryxanus, oTBeT
npencrasbTe B [x1e3 pan/c.

Uex R (F[THY

9 €

v
8

Hano:

L=1xla R=1000xn

Figure 58 PucyHok 1

8.JlaHa cxema, IpeICTaBICHHAs HAa PUCYHKE 1.
Paccunraiite MOCTOSIHHYIO BPEMEHU LIENHU, OTBET
MpEeACTaBbTE B [MKC].
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Hano:

L=1mln R=1000OMm

Figure 59 PucyHok 1

9.lana cxema, mpeCTaBICHHAsE HA PUCYHKE 1.
PaccuuTaiiTe BpeMsi yCTaHOBJIEHHUS, OTBET MIPEJICTABTE B
[MKc].

Uex R Uaax

9 €

v
8

Hano:
L=1xla R=1000xn
Figure 60 PucyHok 1

10.Beibepute HOMEP MIEPEXOAHOM XapaKTEPUCTUKH,
MPEACTaBICHHOM Ha PUCYHKE 2 U COOTBETCTBYIOIIEH
3aJJaHHOM LIETIH.

ITepexoaHble XapaKTePHCTHKH

1.1
1
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Figure 61 PucyHok 2

11./lana cxema, npeACTaBJICHHAs! HA PUCYHKE 1.
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Omnpenenute TOK yepe3 KaTYyIIKy HHAYKTUBHOCTH IIPH
kommyTanuu (t = 0), oTBeT npeacraBbTe B [MA].

Jawo:

H =10 6(t) MA, O =100,
u(t)
Iy =5kl p=2x0m

Figure 62 PucyHok 1

12./1ana cxema, pejcTaBieHHas Ha pUCYHKeE 1.
Omnpenenure TOK yepe3 KaTyLIKy UHAYKTUBHOCTH B
ycTaHOBUBLIEMCS pexume (t —o0), OTBET MpPEACTaBbTE B

Hano:

JH =10 () MA, O =100,
u(t)
My =5kl p=2x0m

Figure 63 PucyHok 1

13./lana cxema, mpecTaBieHHas HAa pUCyHKe 1.
Ornpenenure TOK 4yepe3 KOHAECHCATOP MPH KOMMYTAIUH
(t=0), oTBer mpeacraBbTe B [MA].

Jaso:

iH =10 a(t) MA, Q =100,
u(t)
My=5klu, p=2k0u

Figure 64 PucyHok 1

14.Jlana cxema, IpeCTaBICHHAs Ha PUCYHKE 1.
Omnpenenure TOK yepe3 KOHAEHCATOP B yCTaHOBUBIIEMCS
pexume (I — o0), OTBET MpeacTaBbTe B [MA].

Hano:

u(t) AH=10c(t)mA, Q =100,

Iy =5xlu, p=2x0m

Figure 65 PucyHok 1

15./1ana cxema, peACTaBICHHAs HA PUCYHKE 1.
Onpenenure HanpsHKEHUE HA KOHTYpPE IIPU KOMMYTAlUU
(t=0), otBer mpeacrasbTe B [MB].
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u(t)

Figure 66 PucyHok 1

16./lana cxema, nmpeAcTaBlIecHHasl Ha pUCYHKe 1.

JHaso:
iH =106 uA, O =100,

Iy =5kl p=2x0m

Onpenenure HaIpsHKEHUE HA KOHTYpE B
ycTaHOBUBILIEMCS pexume (t — o0), OTBET MpeICTaBbTE B

[MB].

u(t)

Figure 67 PucyHok 1

17.Jlana cxemMa, mpejcTaBlieHHasl Ha pUCYHKe 1.

Hano:
JH =10 () MA, O =100,

My =5kl p=2x0m

Paccuwnraiite K03 dUITUEHT 3aTyXaHHsI, OTBET
npeacTasbTe B [x1e3 pan/c].

u(t)

Figure 68 PucyHok 1

18.JlaHa cxema, IpeICcTaBICHHAs Ha PUCYHKE 1.
Paccuunraiite mepmnoa coOCTBEHHBIX KOJICOaHUM, OTBET

MpEeACTaBbTE B [MKC].

u(t)

Figure 69 PucyHok 1

19./1ana cxema, mpeCTaBICHHAs HA PUCYHKE 1.

Jaso:
iH =10 a(t) MA, Q =100,

My=5klu, p=2k0u

Jaso:
AH=10c(t)mA, Q =100,

Iy =5xlu, p=2x0m

Paccuuraiite HHAYKTUBHOCTb KaTYIIKHU, OTBCT

npencraBbTe B [MKIH].
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JHaso:

iH=10c®) MA, O =100,
u(t)
Iy =5kl p=2x0m

Figure 70 PucyHok 1

20./lana cxema, mpeACTaBlIeHHAsi HA pUCYHKeE 1.
Ornpenenure MakKCUMaIbHOE 3HAYCHUE aMIUIUTY/IbI
KoJeOaHuil HanpsKEHUs! Ha KOHTYpE, OTBET MPeCTaBbTe
B [B].

Hano:

jH=10c® MA, O =100,
u(t)
My =5kl p=2x0m

Figure 71 PucyHok 1

YMeTh: aHaIU3UpPOBaTh CUTHAJBI B
HEJIMHEHHBIX PE3UCTUBHBIX
AIIEKTPUYECKUX LIETIAX

1./lana HenuHEHAs pe3UCTUBHAs LENb, IPEACTaBICHHAs
Ha pucyHke 1. Onpenennure HanpsKEHUE HA TUOIE B
paboueii Touke, eciu e(t) = E =2 B; oTBeT npuBeaute B
[MB].

VD Jasio:

[30-(U—0,5°,U >0,5
e(t) () R BAX mopa [(L7) = -l h '
lo, U=0,3

rae I [mA), U[B], R=1x0m
Figure 72 PucyHok 1

2.Jlana HenmuHeNHas pe3UCTUBHAS LIEMb, IPECTABICHHAS
Ha pucyHke 1. Onpenenure Tok B pabodeid TOUKe, eciin
e(t) = E = 2 B; otBer npuBeaute B [MKA].

VD Jasio:
BAX - [30-(U-0,5°,U>0,5
e(t) R X mmopa: [(L) = lLCI. Ceos

rae I [mA), U[B], R=1x0m

Figure 73 PucyHok 1

3.Jlana HenMHEWHas: PE3UCTUBHAS LETIb, PEICTABICHHAS
Ha pucyHke 1. Onpenenure cOonpoTUBICHHUE MO/ 11O
MTOCTOSTHHOMY TOKY B paOodeil Touke, OTBET MPUBEAUTE B
[Om].

VD Tano:

t () R BAX I [30-W-0.57.U>0.5
X moma: J(L7) =1
elt) o, U=0,5

rae I[mA), UB], R=1x0um
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Figure 74 PucyHok 1

4.Jlana HenMHENHAs pe3UCTUBHAS LIEIIb, IPECTABICHHAS
Ha pucyHke 1. Onpenenure kpytusny BAX B paboueit
TOUYKE, OTBET npuBeaute B [MCm].

Hano:

] 30w -0.50U =0,5
BAX moma: [(L7) =+
|0, U043

ﬂu(:

2/
<
O
s

rae I[mA), UB], R=1x0um
Figure 75 PucyHok 1

5./laHa HenMHEeHHas pe3UCTUBHAS 1IETTb, MIPEICTaBICHHAS
Ha pucyHke 1. Onpenenure nuddepenunansuoe
COTIPOTHUBJICHUE IM0/1a B paboueii TOUKE, OTBET
npuBeaute B [OM].

Hano:

] 30 w-0.50U =05
BAX moma: [(L7) =+
|0, U043

ﬂu(:

2/
<
O
s

rae I[mA), UB], R=1x0um
Figure 76 PucyHok 1

6./lana HenMHeHAs pe3UCTUBHAS EMb, IPEACTABICHHAS
Ha pucyHke 1. Haiinure ammuntyny rapMOHUYECKOM
COCTABJISIFOLIEH HANIPSKEHUSI HAa PE3UCTOPE, €CIU
Hanpsbkenue Ha auone ua(t) = 0,65 + 0,01-cos(1e3 t) B;
OTBET NPUBEAUTE B [MKA].

Hano:

. 3 w-05U =05
BAX muopa J{L7) =1
|0, U043

ﬂu(:

2/
<
O
s

rae I[mA), UB], R=1x0um
Figure 77 PucyHok 1

7.[lana HenMHEHAsI pE3UCTUBHAS 1IEMb, IPEACTABICHHAS
Ha pucyHke 1. Onpeaenure yuciao rapMOHUYECKUX
COCTaBIISIOIINX TOKA B IETH (TOCTOSHHYIO
COCTaBJISIONTYIO BKJIFOYATh HE HYXKHO), €CITH HAPsHKEHUE
Ha guoze ua(t) = 0,6 + 0,1-cos(1e3 t) B.

Hano:

] 3 w-05U =05
BAX muopa J{L7) =1
|, U=0,3

e{r)(

2/
<
O
@

rae I[mA), UB], R=1x0um
Figure 78 PucyHok 1

8.Jlana HenMHEeWHAs Pe3UCTUBHAS IIETIh, TPE/ICTABICHHAS
Ha pucyHke 1. OnpenenuTe BeTMIUHY TOCTOSHHON

COCTaBJISIONICH TOKa B IIEMH, €CIIM HAMPSKEHUE Ha U0
un(t) =0,6 + 0,1-cos(1e3 t) B; orBer mpuBeaute B [MKA].
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VD Jasio:

] 30w -0.50U =0,5
e{r) R BAX mopa: [(L7) = o

U=0,3

rae[[wA], U[B], R=1x0m
Figure 79 PucyHok 1

9./lana HenuHeNHasE pe3UCTUBHAS 1IEMb, PE/ICTABIICHHAS
Ha pucyHke 1. Onpeaenute aMIIUTYAy MEPBOi
rapMOHUKHU HaIPsHKEHUS Ha pe3UCTOpe, €ClIn
Hanpsbkenue Ha auoge ua(t) = 0,6 + 0,1-cos(1e3 t) B;
OTBET npuBeauTe B [MB].

VD Haso:

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

U=035

rae I [mA), U[B], R=1x0m
Figure 80 PucyHok 1

10./lana HenMHEHHAsI pe3UCTUBHAS 1IETTb,
npejcTaBieHHast Ha pucyHke 1. Onpenenute yucio
TapMOHHYECKHUX COCTABJISIONIMX TOKA B LIETIH
(TIOCTOSIHHYIO COCTABIISIOIYIO YIUTHIBATH HE HYXKHO),
ecid Hanpsokenue Ha auoze un(t) = 0,7 +0,1-cos(1e3 t) +
0,1-cos(2e3 t) B.

VD Hano:

] 30w -0.50U =0,5
e{r) R BAX mopa: [(L7) = o

U=0,3

rae I[mA), UB], R=1x0um

Figure 81 PucyHok 1

Onucanue MKAaJbl OEHUBAHMSA:

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu evinoneHus snanua: OueHkKa "0TINYHO" BBICTABIAETCS, €CIH
JIOMalIHee U 1a00paToOpHOE 3a/1aHUS BBIIIOJHEHBI IPABUIIBHO, B IOJIHOM 00bEME U Ha BOIIPOCHI
JlaHbl IPEUMYILIECTBEHHO IPABUIIbHBIE OTBETHI

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku 8binoanenus 3uanus: OueHka "Xopomo" BhICTABISIETCA, €CIIU
JoMalTHee U 1a00paTOpHOE 3a/1aHUS BBHITIOJTHEHBI B IOTHOM 00beMe U Ha BOMIPOCHI JaHbI
MIPEUMYIIECTBEHHO NMPABWIBHBIE OTBETHI, HO YaCTh OTBETOB COJICPKUT HEMPUHITUTHATHHBIC
HETOYHOCTHU

Oyenka: 3
Huoicnuii nopoe svinonnenus sadanus 6 npoyenmax. 50
Onucanue xapakxmepucmuxu evinonernus: 3uanus: O1eHKa "yI0BICTBOPUTEIILHO" BHICTABIIACTCS
€CJTH 3a/IaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
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Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "HeyI0BIeTBOPUTEIHHO" BBICTABIISIETCS,
€CJIM IOMaITHee ¥ JJabopaToOpHOE 3a/1aHMs HE BHITIOJHEHBI B TIOJTHOM 00beMe W/HUiTH Ha OOJIBIITYIO
4acTh BOIIPOCOB OTCYTCTBYIOT IIPABUIILHBIE OTBETEI

KM-15. CunTe3 JMHEeHBIX IBYXNOJIOCHUKOB H YeThIPEXNOJHCHUKOB

@opmbl peasu3anun: bunets (MMCBMEHHBINA OITPOC)

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpouenypa npoBeeHusi KOHTPOJILHOr0 Meponpustus: Heobxonumo Beimonauth 10 3amaHmii.

Bpewms BbinonHenus - 45 MUHYT.

KpaTlcoe CodcpiKaHUuE 3alaHUA:

Ha xaxxp1it Bompoc HeoOX0AMMO JaTh YMCIOBOM OTBET. ECiii OTBET COMEPKUT NPOOHYIO
4acTh, TO €ro CJIEAYET OKPYTIUTh MO MPaBHIIaM JI0 1IEJIOYUCIEHHOTO 3HAYCHHUSI.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: METOJbI CHHTEC3a JIMHEHHBIX
QJICKTPHUUYCCKUX ueneﬁ

1.3apanne 1
Omnpenenure, sBJISAETCS JIU IBYXIOJIIOCHUK C 3aJJaHHOM
nepenatouHoi ¢pynkiuen Y(p) pusudecku

peannsyeMLIM:
p-+9

Y(p)=— 5
(p~ = 1D(p~ + 25)

Eciu 1ByXIOIOCHUK MOKHO (PH3HUECKHU pealli30BaTh B
oTBeT 3anummure 1, ecau Het — 0.

2.3aganusn 2-5

3agaHa QyHKIMS COMPOTUBIICHUS IMHEHHOTO
PEaKTUBHOTO JBYXIOJIIOCHUKA

Z(p)= 51008 pt 2,510 p7 =1
6-1077p’ +1.6-107 p

[IpoBenuTe CUHTE3 CXEMBbI 3aJaHHOTO JIBYXITOJIFOCHUKA
MeTooM Kayapa, myreMm JeneHus NoJIMHOMOB, HAaUMHAs
C MJIQJIIIUX CTETIECHEM.

[TosnydyeHHbIE 3HaU€HUS UHAYKTUBHOCTEN U EMKOCTEH 110
MOPSAJIKY CJI€Z0OBAHUS B JECTHUYHOU CTPYKTYype
3aIUIIATE B OTBETHI B AYEHKH 1101 HOMEpaMu 2-5.
3HaueHus] THAYKTUBHOCTEN npencraBbTe B [MKI H],
eMkocrte — B [nD].

3.Ha cuntes 3agan QuibTp BepxHUX yacToT barrepBopra
¢ yacrotoil cpe3a 60 k"1, HrkHel yactoToit 30 k' u
ocnabieHueM Ha HUKHel yactore He xyxe 20 nb.
3apganue 6: onpenenure yactory cpeza AUX OHY-
MPOTOTHUIIA, OTBET MpeacTaBbTe B [KI 11].

3ananme 7: onpenenure BepxHiowo yactoty AUX OHYU-
MPOTOTHUIIA, OTBET NpeacTaBbTe B [KI1].

3ananme 8: onpenenure nopsa0k GpuiIbTpa.

3aganue 9: onpenenuTe UHAYKTUBHOCTh KaTYIIKU B
cxeme ®BY, ecinu U3BECTHO, YTO €EMKOCTh

7
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COOTBETCTBYIOIIET0 KOHAeHcaTopa B cxeme DHY-
nporotumna pasHa 20 H®, oTBeT npeAcTaBbTE B [MKI H].
3ananme 10: onpenenuTe eMKOCTh KOHAEHCATOPa B
cxeme ®BY, ecnu U3BECTHO, YTO COOTBETCTBYIOLIAS
UHAYKTUBHOCTH B cxeMe @HY-nipoToTuna pasua 50
MKI'H, oTBeT nipescTaBbTe B [HD].

Onucanne MKAJbI OIleHUBaHUS:

Ouyenxa: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu eblnoaneHus 3nanus: OueHKa "0TIMYHO" BBICTABIISIETCS, €CIIU JaHbl
MpaBWIbHBIE OTBETHI HA 9-10 3amanuit

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapaxmepucmuxu evlnoanerus 3Hanus: OLeHKa "Xopomio" BICTaBISETCs, €CIIH JIaHbI
NpaBUJIbHBIC OTBETHI HA 7-8 3a1aHui

Oyenka: 3
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEILHO" BHICTABIISETCS,
€CITU JIaHbI TIPABUIIBHBIC OTBETHI HA 5-6 3a1aHui

Oyenka: 2
Onucanue xapakmepucmuxu evinonenus 3Hanus: OLeHKa "HeyJOBIETBOPUTEIbHO" BBICTABIISAETCS,
€CJIM MPABWIBHBIX OTBETOB MEHBIIIE TOJTOBUHBI

55




COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
3 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. Yacrorssle xapakTepucTuku JuHeHbIX Henei. AUX u @YX cummerpuunoro RC-mocra.
BekropHas nuarpamMa HanpspkeHui. BiusiHre 4acTOThI BXOJHOIO TapMOHMYECKOr0 CUTHANA
Ha BEKTOP KOMIUIEKCHOW aMIUTUTY/bI BBIXOAHOTO HanpsokeHus. [Tonsarue o gasoBpamarerne.
2. 3anucarh ypaBHEHUs CUCTEMBI Z-TIapaMeTPOB JIMHEHHOI'O YEThIPEXIIOIOCHUKA U 1aTh
onpezeneHue napamerpa Z11.

3. Cxema 11enu NOCTOSHHOIO TOKA IPEJCTAaBIeHa Ha PUCYHKE. 3HAUCHMSI [TapaMeTpOB
sanemenToB nem: E1=2 B, E2=5B, J =1 MA, Rl =R2 =5 kOwm, R3 = 6 xOm. Halitu
3HAYEHUs TOKOB B BETBAX LIEMIU U MOTEHIIUAJIOB Y3JI0B OTHOCUTENIBHO BEIOPAHHOTO Ga3UCHOTO
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 MAaTEMaTUYECKHE METO/IbI IJISl PELICHUS 3a7a4 TEOPETUUECKOT0 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 3HaueHrne AUX Ha HyJIeBOW 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 - KONeOaTeIbHBIN KOHTYD.

T') OTIPeNIeINTE YaCTOTy cpe3a GUIbTpa, OTBET mpuBenute 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 Ka 101 MO3UIIMHK BOIIPOCa HYKHO yKa3aTh YMCIIOBOE 3HaueHHe oTBera. Kaxapiit
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) XapaKTepUCTHUUYECKOE COIIPOTHBIIEHUE, OTBET NMpuBeaAnTe 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
BEpXHEU I'paHUIle MMOJI0CHI TPOITYCKaHUs; OTBET IpHuBeanuTe 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:

Jns KaXK10# MO3UIINH BOIIPOCa HYKHO yKa3aTh YHCIIOBOE 3HaYeHUe oTBeTa. Kakplii
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
JKCIIEPUMEHTAIILHBIE UCCIIEIOBAHM

Bomnpocel, 3axanus
1.M3n0%MuTe, KaK SKCIEPUMEHTAIBHO ONPEIEIUTh YaCTOTHBIE XapAKTEPUCTUKU JIMHEHHON
AIIEKTPUYECKON LIENU C IOMOIIBIO0 F€HEpaTOpa CTaHJAPTHBIX CUTHAJIOB U IBYXKAHAJIbHOTO
ocruutorpada?
2.Kak o ocuuuiorpaMMe onpeAeauTh napaMeTpbl TapMOHUYECKOT0 CUTHAJIA: aMIUIUTYAY,
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 - TIOCTIEI0BaTEIbHOE COSMHEHHE PE3UCTOPA U KATYIIKU
WHIYKTUBHOCTH, 4 - KOHJIEHCATOP, 5 - MOCIIEI0BATEIIbHOE COIMHEHNUE PE3UCTOPA U
KOHJIEHCATOPa)
JpoOHble uncia B OTBETaX OKPYTIIUTE /10 EIOUNCICHHBIX 3HAUCHUH.
OTtBeTHI:
JIist Kask10i MO3UIIMU BOTIPOCA HYKHO YKa3aTh YUCIOBOE 3HaUeHue oTBeTa. Kaxapiit
NpaBWIBHBIN OTBET AaeT 2 Oamia. MakcumanpHOe nciio 6amios 3a Bormpoc - 10.
Bepnsiii otet: a) 100 6) 10 B) 8 1) 90 1) 4
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2. J1ns1 cxem, peCTaBICHHBIX Ha PUCYHKAX, OMPEAEIUTE MPaBUIBHOCTD MOAKIIOYSHUS
HU3MEPUTEIIbHBIX MPUOOPOB U TOAKITIOYCHHS UICTOYHUKOB SHEPTUH (MPAaBUIIBHO - “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 6aymuta. MakcuManbHOe yrciio 6amioB 3a Borpoc - 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

Bomnpocel, 3axaHus
1.Cxema 1ienu moCTOSIHHOTO TOKa MPEACTaBIeHa Ha pUCYHKE. 3HAUYCHHSI TapaMeTPOB
anemenToB nenu: E1=1 B, E2=1 B, J =1 MA, Rl =1 kOm, R2 = R3 = 2 xOm. Onpenenuts
3HAYEHMsI TOKOB B BETBSX IIEMU U TTOTCHIIMAJIOB Y3JI0B.

™ £\
[Ri— L \_/EI

@ -IL
7
Nt
2.IlapannenbHblii KonebaTenbHbII KOHTYp, CXeMa KOTOPOro MpUBECHA Ha pUCYHKE, paboTaeT
Ha pe3ucTuBHyIO Harpy3Ky Ru. [Tapamerpsl ermu: Em=4 kB, Ri=40 kOwm, L=6 MI'w, C=4 O.
HaiinuTe yacToTy MCTOUHHMKA (® U 3HAYEHUE CONPOTUBICHUS RH, pu KoTOphIX OyaeT

HaOJII0aThCSl COTIIACOBAaHME UCTOYHUKA C HAarpy3kou. Paccuuraiite cpeHio0 MOIIHOCTS PH,
BBIICIISIEMYIO B HAarpy3Ke.

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.J1;1s1 cxeMbl, Ipe/ICTaBICHHON Ha PUCYHKE, ONIPEICIIUTE:
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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!
L
1
!
1=
—=a

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
Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax: 90
Onucanue xapaxmepucmuxu vinoineHus snanus: Bee 3ananus OuneTa BHITIOTHEHBI
MPEUMYIIECTBEHHO MTPABUIIBHO, PH OTBETE HAa BOIPOCHI SK3aMEHAIMOHHOI'O OMJIETa U Ha
JIOTIOJTHATEIHHBIC BOPOCHI, IIPOIEMOHCTPHUPOBAHEI 3HAHUS MaTepUalia U3YICHHON TUCITUTUIHHEI |
cBOOOIHOE MPUMEHEHHUE ITUX 3HAHUS JIJIs1 OOBSICHEHUS Pa3IMYHbIX SBICHUH U pelIeHus 3aad.

Ouyenka: 4
Huodienuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu 6bInoaHeHUs 3Hanus: 1IpaBUIbHO BBIITOIHEHO IPAKTHYECKOE 3a/[aHNe
U JIaHbl, B OCHOBHOM, IIPAaBMJIbHBIE OTBETHI HA BOIIPOCHI SK3aMEHALIMOHHOI0 OMieTa U Ha
JIOTIOJTHUTEIILHBIE BOIIPOCHI, HO JTOMTYIIEHBI TIPH 3TOM HENPUHIIUITAATBHbBIE OITHOKH.

Oyenka: 3
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu 6binoIHeHus 3Hanus: B 0TBeTax Ha BOMPOCHI 3K3aMEHAIMOHHOTO
owseTa JTIOMyIICHBI CYIIECTBSHHBIC U JIaXKe rPyObIe OMMOKH, HO 3aT€M CaMOCTOSITEIIEHO
WCIIPABIICHBI, a TAK)KE HE BHIMIOJHEHO MPAKTHUECKOE 3aJaHNe U3 SK3aMEHAIIHOHHOTO OuieTa, HO
00 HaMEYeH NMPABWIBHBIN ITyTh €T0 BBITIOJHEHUS, MO0 M0 YKa3aHUIO dK3aMEHATOpa pPellleHa
JIpyras 3a/iaya U3 TOTO ke pa3jena JUCIUILINHBI.

Oyenka: 2
Onucarue xapakxmepucmuxu bINOJIHeHUs] 3HAHUA: - OTCYTCTBYET OTBET Ha BOIPOCHI
9K3aMEHAIIMOHHOTO OWJIeTa U He pelIeHa 3a1ada u3 Ouiera, JIn0o He HaMeueH NPAaBHIbHBIA ITYTh
pelIeHns 3a/1a4un U3 OWiIeTa; - He pelieHa 3aaqa, MO0 He HaMeUeH MPaBUIIbHBIN MyTh PEIICHUS
3a/la4ud U JPYroi 3aJauu Ha TOT K€ pa3/iel NUCUUIUINHBI, BBIJAHHOW B3aMEH Hee; - TPU OTBETE Ha
JIOTIOJTHATEIIBHBIC BOIPOCH O0OHAPYKEHO He3HAHUE OOJIBIIIOTO pa3/ielia YK3aMEeHAIMOHHON
MPOTPaMMBI.
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1I1. Ilpasuna évicmaesnenusn umo2o80i OYeHKU no Kypcy

OneHka 3a 3 cemecTp ompenenseTcs B cooTBeTCTBUM ¢ [lomokeHreM 0 OauibHO-pEUTHHTOBOM
cucreme ans cryaeHtoB HUY «MOW» Ha ocHOBaHMM CEMECTPOBOM M 3K3aMEHAllMOHHOMN
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 KodpuiueHT (a3pl. Pa3zoBas CKOPOCTh U JJIMHA BOJIHBI.

2. Yem otnmyarorcs AUX ¢unbTpoB barTepBopra pazauvHbIX MOPSIKOB?

3. K napamienbHOMy Kose0aTeIbHOMY KOHTYPY MOAKIIOUYEH UCTOYHUK nocTosiHHON D/[C
E=10 B. B ycranoBuBmiemcs pexume kiitou KJI pasmbikaercs. OnpenenuTs TOK B KOHTYpe U
HaIpsDKEHUE Ha KOHJIEHcAaTope rociie pa3Mblkanus kitoda. [Tapamerpst nenu: R=2 Owm,
pe3onancHas yactota fp=2 MI'1, xapakrepuctuueckoe cornporusieHue p =200 Om.

o Kﬂl

IIpoueaypa nposenenust

OK3aMeH MPOBOAMTCS B yCTHOH (popme mo Ouieram B BuAE YCTHOTO OTBETa Ha 3aJlaHMe Omiera ¢
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/Unankarop: NJ-2omnxk-1 [Ipumenser ecrecTBeHHOHayuHbIe 3HaHUS, (PU3NYECKHE
3aKOHBI 1 MATEMaTUYECKHE METO/IbI 11l PELICHUS 33/1a4 TEOPETUYECKOTO U MPUKIIATHOTO
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 TUHEIHOTO0 JBYXIIOMIOCHUKA C 3aJJaHHOU CTPpYKTypoil. Meton @octepa. Metox
Kayspa.
3.5IBneHus B Harpy’>K€HHOM TuHUY nepeaaun. [lanaromas u oTpakeHHas: BOJIHBI.
Koaddument orpakenus. Pacnpenenenue aMminTy bl HapsDKEHUS B TMHUY IIPU
PE3UCTUBHON HArpys3Ke.
4.Meron unrerpana [roamens. CBsi3b nepelaTouHON PYHKINN 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 3/1C, nurtaromiero auauto, 100. MI'u. Onpenenuth, Ha KAKOM pacCTOSIHUU
OT KOHIIA JIMHUU HAXOJUTCS OJMMDKANIINN y3eT HAlPsHKEHHSL.

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI

1.Mcrounuk rapmonnueckoit JIC ¢ wacroroit 40 MI'11 moakitoueH K pa30MKHYTON Ha KOHIIE
nuaun gyHou 2000 cm. BoHoBoe conpotunenue uHauu 40 Owm, ammuryga 3/1C 10 B.
Ornpenenure:
a) MOZTyJIb KO3 UIIMEHTA OTPAKECHUS B MPOIIEHTAX
0) dhazy koadduimeHTa OTpaKeHs B rpagycax
B) 1I€JI0€ YUCJIO IJIUH BOJIH, YKJIaIbIBAIOLIUXCS B TUHUH
') 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 BOIPOCa 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 3aian ®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-npoTotuma 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 yncio 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 SKBUBAJIEHTHYIO CXEMY 3aMEIIEHUs OTpe3Ka JMHUU Iepeiadut, MOSICHUTE
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 JHoJie B paboueii Touke, ecu €(t) = E = 2 B; otBer 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 COCTABISIONINX TOKA B LEMH (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 HHIYKTUBHOCTHU Ipu 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 HalpsHKeHUEe 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

Oyenka: 5
Huorcnuii nopoe svinonnenus 3a0anus 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 U3YYeHHON NUCIUILTUHBI U
CBOOOTHOE TIPUMEHEHHUE ITUX 3HAHUS JIUIS OOBSICHCHHS Pa3IMYHbIX SABJICHUA W PEIICHUS 3a7ad.

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
Onucanue xapaxmepucmuxu vinoixneHus sHanus: [IpaBUIbHO BBIIOJIHEHO MPAKTUYECKOE 3a/I1aHUe
Y JIaHbBI, B OCHOBHOM, TPaBUJILHBIC OTBETHI HA BOITPOCHI IK3aMEHAIIMOHHOTO OWJIeTa U Ha
JOTIOTHUTETIbHBIE BOMPOCHI, HO JOMYIIEHBI IPU 3TOM HEMPUHIIUTTHAIBLHBIE OIIHOKH.

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku 6blnoJIHe s 3Hanus: B 0TBeTax Ha BOMPOCHI 9K3aMEHAIIMOHHOTO
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 MTyTh €T0 BBITIOTHEHUS, TMOO MO YKa3aHUIO dK3aMEeHATOpa pelieHa
Jpyras 3ajiada U3 TOTO e pa3jesia JUCITUTIITNHBI.

Oyenka: 2
Onucanue xapakxmepucmuku blNOJIHeHUs] 3HAHUSL: - OTCYTCTBYET OTBET Ha BOIPOCHI
9K3aMEHAIMOHHOTO OMIIeTa ¥ HE pellieHa 3a1a4da u3 Oumiiera, Tn00 He HAMEUEH MPABUIHHBINA yTh
pelIeHUs 3a/1auM U3 OWJIeTa; - He pelleHa 3aa4a, JJM00 He HaMEUYCH MPaBUIIbHBIN MYTh PEIICHHUS
3a/la4yd U JPYroi 3aJauu Ha TOT K€ pa3/iel NUCUUIUINHBI, BBIJAHHOW B3aMEH Hee; - IIPU OTBETE Ha
JIOTIOJTHUTEIIBbHBIC BOIMPOCH O0OHAPYKEHO HE3HAHUE OOJIBIIOTO pa3/ielia YK3aMEeHAIMOHHOM
MPOTPAMMBI.

111. Ilpasuna évicmasnenus umozo80ii OYEeHKuU 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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