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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 uCIoIb30BaTh MOJIOKEHHUS, 3aKOHBI 1 METOJIbl €CTECTBEHHBIX HAYK U
MaTEeMaTUKH JJI PEUICHUs 3a/1a4 HH)XCHEPHOMU JeSTEIbHOCTH
NI-2 [Ipumenser pusnyueckue 3aKOHbI 1 MATEMATHYECKUE METOIBI IJIsI PEIICHUS 3a1a4
TEOPETHUECKOTO U MPUKIIATHOTO XapaKTepa

2. OIIK-2 CriocoOeH caMOCTOSTENHHO MPOBOJAUTH SKCIIEPUMEHTAIBHBIC UCCACAOBAHUS U

MCII0JIb30BAaTh OCHOBHBIE MPUEMBI 00PaOOTKH U MPEACTABICHUS MOJTYYCHHBIX JAaHHBIX
N]I-6 BriOupaeT ciocoObl U CpeACTBAa U3MEPEHUN U TPOBOJIUTH SKCIICPUMEHTAIbHBIC
HCCIICAOBaHUS

N BKJIFOYACT:
MJISI TEKYHIEro KOHTPOJIA YCIIEBA€MOCTH:

®dopma peanuzanuu: buneTsl (MMCEMEHHBIN OTIPOC)
1. Kontponbnas padota Ne 1 (KontponsHas pabota)
2. KontponpHas padora Ne 2 (KonTponbsHas pabota)
3. Kontponbnas padota Ne 3 (KonrposbHas padota)
4. KontpoasHas pabora Ne 4 (KonTponbHas pabora)
5. Kontponbnas padota Ne 5 (KonTposbHas padota)

®Dopma peanuzaruu: [Tucemennas pabora
1. 3ammra nomamrHero 3aaanust Ne 1 ([Jomaminee 3aganue)
2. 3amuTa noManrtHero 3agaanus Ne 2 (JlomamnHee 3amanue)
3. 3ammra nomanrHero 3ananust Ne 3 ([Jomarminee 3aganue)
4. 3amura gomanraero 3aaanus Ne 4 (Jlomaminee 3aganue)
5. 3ammra nomarnrHero 3ananust Ne 5 ([Jomaminee 3aganue)
6. 3ammTa nomanrHero 3aaanus Ne 6 ([lomanraee 3aganue)
7
8
9
1

. 3ammTa nomanrHero 3aaanust Ne 7 ([Jomarmrnee 3aganue)
. 3amuTa nomarnero 3ananus Ne 8 ([JJomamrnee 3aganue)
. 3ammTa nomantHux 3aganuit 12-14 (lomainee 3aganue)
0. 3ammuTa nomamrHux 3aganui 9-11 (lomarmraee 3ananue)

®Popma peannszanmu: [Iposepka 3amanus
1. KonTtpo:b BeimonHeHus 11. 7 pacuetHoro 3aganus (PacuetHo-rpaduueckas padbora)
2. Kontponb BeimoaHeHus 1. 8 pacueTHoro 3afanus (PacuetHo-rpadudeckas pabora)
3. KonTposns BeinonHeHus ni. 1-2 pacuerHoro 3aganus (PacuetHo-rpadudeckas padora)
4. KonTpoms BeImosHeHus 1. 3-4 pacdetHoro 3aaanus (Pacuetno-rpadudaeckas padota)
5. KoHTposb BbIMoNHEHUs Mil. 5-6 pacuetHoro 3ananus (PacuetHo-rpaduyeckas padora)

®opma peanuzarun: CmemanHas Gopma
1. 3amura naboparopHoit paboTsl Ne 1, komokBuym Ne 1 (TectupoBanue)
2. 3amuTa nabopaTtopHoii padoTsl Ne 2, komutokBuyM Ne 2 (TectupoBanue)
3. 3amuTa naboparopuoit padotsl Ne 3, komnokBuym Ne 3 (TectupoBanue)



4. 3amuta maboparopHoit pabotsl Ne 4, komutokBuyMm Ne 4 (TectupoBanue)
5. 3amuTa naboparopuoit padoter Ne 5, komnokBuyMm Ne 5 (TectupoBanue)
6. 3ammTa nmaboparopHoi padboTel Ne 6, kosmokBuyM Ne 6 (TectupoBanue)
7. 3amuTa naboparoproit padotel Ne 7, komnokBuym Ne 7 (TectupoBanue)
8. 3ammra nmaboparopHoi padboTsl Ne 8, koymmokBuyM Ne 8 (TecTupoBanue)

BPC nucnuIInHbI

3 cemectp

Beca KOHTpOIBHBIX MeponpusITHil, Yo
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Beca kOHTpOIBHBIX MeponpusITHil, Yo
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DneMEHTBI TEOPUHU
YEThIPEXIOJIOCHUKOB

OJIEMEHTHI TECOpHUHn
YCTBIPEXIIOJIIOCHUKOB

Hecranmonapusie npoueccel B
JIMHENHEIX IETISIX

Knaccuueckuii MeTo1 aHaimmsa
HECTaIlMOHAPHBIX MPOIECCOB

OnepaToprIﬁ MCTOJ aHaJIn3a
HCCTAlITMOHAPHBIX NPOUCCCOB

AHanu3 HeCTaIMOHAPHBIX MPOIECCOB
METOJIOM HMHTerpana J{roamens

[lenu ¢ pacnpeneneHHbIMH
napaMeTpamu

[lenu ¢ pacnpeneeHHbIMU
napameTpamu

CHHTE3 NaCCHUBHBIX ABYXITIOJIFOCHHUKOB

CHHTE3 NaCCHUBHBIX ABYXITIOJIFOCHHUKOB

Hemmuelineie e

Hemmueiineie e




CrnekTpallbHbIM METO/ aHAJIM3a Lener

CnekTpallbHbIM METO/ aHAJIM3a LeTnel + +

Bec KM: | 12 12 14 12 14 12 12 12

$O061as yacte/J1j1s MPOMEXKYTOUHOM arTecTanuud

BPC kypcoBoii padoTsl/mpoekTa

4 cemectp
Beca KOHTpOIBHBIX MeponpUiITHL, Y0
Nunekc KM- | KM- | KM- | KM- | KM-
Pa3znen nucuuninHb KM- 1 2 3 4 5

Cpox KM: 4 7 10 14 16

O3HakoMJIEHHE C 33/laHUEM Ha paboTy, C METOJHMYECKUMHU
YKa3aHUSAMHU, AJITOPUTMOM aHAJIM3a U XapaKTEPUCTUKOM +
UCXOJIHBIX JJAHHBIX KYpCOBOH pabOThI

Pacuer koa(hpunmeHTOB Iepeaaun OTACIBHBIX 3BCHBECB U
IETH B 1IEJIOM

BBIBO,I[ AHAJIMTHYCCKHUX Bpra)KeHI/Iﬁ JJI1 ICPCXOAHBIX
XAPaKTCPUCTHUK WU LCIIH B CJIOM

ITocTpoeHre BpeMEHHBIX AUarpaMM IOJIy4EHHBIX
XapaKTEPUCTHUK

BbIBOZI aHAIMTUYECKUX BBIPAKEHUH JJIs1 BPEMEHHBIX
JIMarpaMM HalpspKEHHWM Ha BXOJE, M BBIXOAX Lenen

ITocTpoeHre BpeMEHHBIX IUarpaMM IOJIy4eHHBIX
XapaKTEPUCTHUK

COSI[aHI/IC MOJCIIN OCIIU U aHAJINU3 €€ XaPAKTCPUCTHK
IMpOorpaMMHBIMHU CPCACTBAMU

OdopmiteHne MOSICHUTEIBHOM 3aITUCKH 110 KaXKJIOMY U3
IYHKTOB pa0OThI

Bec KM: | 25 20 20 25 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
KOMIIETCHITHH pe3ynbTaThl  OOYYCHHS TIO
JUCIUILINHE

OIlK-1 N-20rk-1 [Tpumensier | 3HaTH: 3amuTa 1abopaTopHoii pabotel Ne 1, komutokBuyM Ne 1 (TectupoBanue)
dbusznueckue  3aKOHBI U | METOJIbI pacuera KonTpons Beimonnenus nm. 1-2 pacuetnoro 3aganus (PacuetHo-
MaTEeMAaTHYECKUE  METOBI | HEJIMHCHHBIX ICKTPUUYECKUX | rpaduueckas padbora)
TUIS peleHus 3a/1ad | 1enei 3amuTa nomamxero 3aganus Ne 1 (Iomaminee 3ananue)
TEOPETHYECKOTO U | METOJIbI aHAM3a BOMHOBBIX | KoHTposbHas padora Ne 1 (KontponsHas padora)

MMPUKIAAHOI0 XapaKTepa

MIPOLIECCOB B HArPYKEHHOMN
JIMHUN Hepez[atm

OCHOBHEIE ITOHATHS U
3aKOHBI TEOpUU
AIEKTPUUYECKHUX Ienei
METO/IbI pacyeTa 4aCTOTHBIX
XapaKTEPUCTUK

METOA KOMIIJICKCHBIX
aMILTATYT

METO/IBI aHAJIN3a CJIOKHBIX
AIEKTPUYECKUX Ienei
METO/IbI pacueTa
rapaMeTpoOB JIMHEUHBIX
quBIpeXHOJ'IIOCHI/IKOB
METOJIBI aHAJIK3a
HECTallMOHAPHBIX MTPOIIECCOB
B JIMHEWHBIX JIEKTPUUECKUX
HEIsIX

YMeTh:

aHAJM3UPOBATH

3amuTa naboparopaoit padotsr Ne 2, komnokBuyM Ne 2 (TectupoBaHue)
3amuTa nomaisero 3ananus Ne 3 ([lomamrnee 3aganue)

KonTtpons BeinonHenus mi. 3-4 pacuetnoro 3ananus (PacuetHo-
rpagudeckas pabora)

KontponbHas padora Ne 2 (KontponbHas pabota)

3amura 1abopatopHoii paboTsl Ne 3, komutokBuyM Ne 3 (TectrupoBaHue)
KonTtpons BeInoaHeHus mi. 5-6 pacuetHoro 3ananus (PacuetHo-
rpaduueckas pabora)

3amura gomamrHero 3aganus Ne 5 (Jlomaiinee 3aianue)

Kontposns BeimonHeHus n. 8 pacuernoro 3aaanus (PacuerHo-rpadudeckas
paborta)

3amuTa nomaisero 3ananus Ne 7 ([lomamrnee 3aganue)

KonTtponbHas padora Ne 3 (KontponbHas pabota)

3amuTa naboparopaoit pabotsl Ne 4, komnokBuyM Ne 4 (TectupoBaHue)
3amuta naboparoproit padotel Ne 5, komnokBuyM Ne 5 (TectupoBaHue)
Kontponbnas padota Ne 4 (KontponsHas pabora)

KontponsHas padora Ne 5 (KonrponbHas pabota)

3amuTa naboparopHoit pabotsl Ne 7, kommokBuyM Ne 7 (TectupoBaHue)
3amuTa naboparoproit padotel Ne 8, kommokBuyM Ne 8 (TectupoBaHue)
3ammra nomarnrHero 3ananus Ne 2 ([lomaniaee 3aganue)




HECTAlMOHAPHBIE ITPOLIECCHI
B JIMHEWHBIX JIEKTPUUECKUX
LIETISAX ONEPATOPHBIM
METOJ0M

paccUuThIBaTh YaCTOTHBIE
XapaKTEPUCTUKH JIMHEHUHBIX
BJIEKTPUYECKUX LIETIEN
MIPOBOJIUTH PacyeT
pacrnpeieIeHnil aMIUTUTY
HaIpsKEHUN U TOKOB B
JIMHUM TIEpeAadu pu
Pa3IMYHBIX PEXKUMax €e
paboThl

MIPOBOJIUTH AHAJIU3 CIIOKHBIX
LIETIEH 110 IOCTOSSHHOMY TOKY
U [IPU TAPMOHUYECKOM
BHEIIHEM BO3JEHCTBUU
OCYILIECTBJIATh CUHTE3
JINHEMHBIX JIBYXITOJIOCHUKOB
10 33JJaHHBIM

3ammra nomarrHero 3ananus Ne 4 ([Jomarminee 3aganue)

3amura qomanraero 3aganus Ne 6 ([lomaminee 3aganue)

3ammra nomariHero 3ananus Ne 8 ([Jomaiinee 3aganue)

Kontposb BeimoHeHUs 1. 7 pacdeTHoro 3aaanus (PacdeTHo-rpadudaeckas
pabota)

3amura qomamrHuX 3agaanni 9-11 (Jomaminee 3axanue)

3ammra nomamHux 3aganuit 12-14 (Jomamnee 3ananue)

XapaKTepUCTHKAM

OIIK-2 N-60r1k-2 BriOupaer | 3HaTh: 3amura aboparopHoi paboTsl Ne 1, komokBuym Ne 1 (TectupoBanue)
CIOoCO0bI " CpelcTBa | IIpaBuia MOIKIIOYECHUS 3amura 1abopatopHoi padoTsl Ne 2, komutokBuyM Ne 2 (TecTupoBaHue)
U3MEpPEHUH U TMPOBOAUTH | HCTOUHUKOB U 3amura 1aboparopHoi paboTsl Ne 3, kosokBuyM Ne 3 (TectupoBanue)
DKCIIEPUMEHTAJIbHBIE MU3MEPUTENBbHBIX TPUOOPOB 3amuTa 1abopatopHoi paboTsl Ne 4, komtokBuyM Ne 4 (TectrupoBaHue)
UCCIIEI0BaHMS U1 UCCIIEI0BaHMS 3amura 1aboparopHoi paboTsl Ne 6, kosmokBuyM Ne 6 (TectupoBanue)

BJIEKTPUYECKUX LIeTen
IapaMeTpbl FAPMOHUYECKUX
CHUT'HAJIOB

3aKOHBI KOMMYTallMU U
mapaMeTpsl ITEPEXOTHBIX
IIPOLIECCOB

YMeTs:

3amuTa 1abopatopHoi paboTsl Ne 7, komtokBuyM Ne 7 (TectupoBaHue)
3amuTa naboparopaoit padotel Ne 8, kommokBuyM Ne 8 (TectupoBaHue)
3ammTa nomarmHuX 3aganuit 9-11 (Jomamnee 3amanmne)




AQHAJIM3UPOBATH HEIIMHEHHBIE
3JEKTPUYECKUE LIENH U
MPOBOJUTH UX
3KCIEPUMEHTAIIbHbBIE
HCCIIEI0BAHUSA
aHaJIM3UPOBAThH
CTallMOHAPHBIE MPOLIECCHI B
JIMHUU [Iepeaadu u
MPOBOJUTH UX
3KCIEPUMEHTAJIbHbBIE
HCCIIEI0BAHUSA
aHAJIM3UPOBATh
HECTAIMOHAPHBIE MTPOLIECCHI
B JIMHEUHBIX 3JIEKTPUUYECKUX
LENsAX U IPOBOJUTH UX
3KCIEPUMEHTAJIbHbBIE
HCCIIEI0BAHUSA
AQHAJIM3UPOBATh YaCTOTHBIE
XapaKTEPUCTUKH JIMHEHHBIX
JJIEKTPUYECKUX LIETIEN U
MPOBOJUTH UX
JKCIIEpPUMEHTAJIbHbIE
HCCIIEIOBAHUSA
AQHAJIM3UPOBATH JINHEMHBIE
BJIEKTPUYECKHE LIENU MTPU
rapMOHUYECKOM
BO3JICUCTBUH U 11O
IIOCTOSSHHOMY TOKY U
MPOBOJUTH UX
JKCIIEpPUMEHTAIbHbIE
HCCIICIOBAHUS




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
3 cemecTp

KM-1. 3amuTa goMaiiHero 3aganus Ne 1

®opmbl peanausanuu: [luceMennas padora

Tun KOHTPOIBHOrO MeponpuaTHs: J[omamHee 3aganue

Bec koHTpobHOr0 Meponpustusi B BPC: 3

IIpouenypa npoBeaeHHss KOHTPOJIBLHOIO MEpPONPHATHA: BpINONHEHHE 3aaHus B PYKOIMCHOU

dopme

KpaTkoe cogep:kanue 3a1aHus:
3ananue la. Cxema uenu nzodpaxena Ha pucyHke 1. M3BectHbl 3HaueHus 3/1C ucTouHuKoB
¥ TTOTEHIIMANbI BHEITHUX 3aKMMOB 1ieni. Homunainsr pesucropos R1, R2 n R3 ykazans! B
Ta6JII/III€ HHIAWBUAYAJIbHBIX 3aIlaHI/II‘/JI.

1

3 —— 2

Figure 1 PucyHok 1

3ananue 16. Cxema 1enu npejcrabiieHa Ha pucyHke 2. MI3BecTHO, 4TO MOKa3aHUs BOJbTMETPA
paBHo Hymo. Conpotunenus pe3ucropos R1, R2, R3 u 3nauenune Toka uctoyHuka J
IMPUBCACHLI B Ta6J'II/IIIe VHAUBUAYAJIbHBIX 3aI[aHI/II\/JI.
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Figure 2 PucyHok 2

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: OCHOBHBLIE IIOHSITHSI | 1.OnpenenuTe MOTEHIMAT TOYKH A, HAMPSOKCHUS HA
3aKOHBI TEOPUH  DIIEKTPUUYECKUX pe3uCcTOpax U TOKHU B BETBSAX CXEMbl Ha PUCYHKE |
nemneu 2. Haiinute 3nauenune J/IC ucrounuka E Ha pucynke 2

Onucanue MKAJbI OICHUBAHUSA:

Ouenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku blnonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MOJIHOM 00'bEME WJIH BBITIOHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evinonenus 3Hanus: OueHKa "Xopouo" BEICTABISETCS €CIIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJOBIETBOPUTEIBHO" BbICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus: snanus: ONeHKa "HeyIOBICTBOPUTEIIEHO" BEICTABIISCTCS
€CIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBIITOIHEHO

KM-2. 3amuTa 1a6opatopHoii padorsl Ne 1, kosokBuym Ne 1

®opmbl peanusanun: CmemnianHas Gopma

Tun koHTpOABLHOr0 Meponpusitusi: TecTupoBanue

Bec kouTposabHoro meponpusitusi B BPC: 7

IIpoueaypa mnpoBeaeHHsi KOHTPOJbHOrO Meponpustusi: I[IpoBepka HamuuuMs W KadecTBa
JIOMAIIHEeH NOATrOTOBKU K J1a00paTOpHOI paboTe, BOIPOCH! MO MOJAroTOBKE. Bompockl Ha 3HaHUSA MO
XOJly BBINOJHEHHUS JlabopaTOpHOW pabOTBl M Ha JTane IMpHUeMa oTyeTa. 3aKIIYUTEIbHOE
TeCTUpoBaHUE (KOJUIOKBUYM). MToromas oleHka BbicTaBisercs mo ¢opmyne: 0,2%*oneHka 3a
noarotoBky+0,2*orenka 3a oruet+0,6*o11eHKa 32 TECTUPOBAHKE

Kparkoe conep:kanue 3aaHus:

OTBETUTH HA BOMPOCHI 110 TEME JIA0OPATOPHOM PaOOTHI.
JlaTh 4KCIIOBOI1 OTBET Ha BOIMPOCHI MO CIEAYIONIUM PUCYHKAM

11




Figure 3 PucyHok 1

R,

Ry

Figure 4 PucyHok 2
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Figure 5 PucyHok 3

KOHTpOJIbeIe BOl'lpOCbI/SaIlaHl/IﬂZ

3HaTb: OCHOBHBLIE MOHATUA WU
3aKOHBl TEOPUU  DIEKTPUYECKHX
eren

1.Kak paccuuTaTb 06]]_[66 COIIPOTUBJICHUEC HECKOJIbKUX
PE3UCTOPOB, BKIIFOYCHHBIX HOCJ'Ie,I[OBaTeJ'II)HO?
2.Kak pacCcuuTaTb 06]]_[66 COIIPOTUBJICHUEC HECKOJIbKUX
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PE3UCTOPOB, BKIIOYEHHBIX MapaJuIebHO?

3HaTh: mpaBujia IIOAKIHOYCHUA
UCTOYHUKOB W  HM3MEPHTEIbHBIX
npuObOpoB  JJIA  UCCIEAOBaHUS
AJIEKTPUUECKUX TeTIer

1.KakoBo Ha3HaueHue MynbTUMETpa?

YMeTh: aHaIu3UpOBaTh JIMHEWHbIE
JJIEKTPUUECKUE LU npu
rapMOHMYECKOM BO3JIEHCTBUU U 1O
HOCTOSIHHOMY TOKY M IIPOBOAWTH
ux JKCIIEPUMEHTAJIbHbIE
UCCIICI0BaHMS

1./l cxembl Ha pUCyHKeE | omnpezenuTe Ynucio y3jioB
enu

2. JInst cxembl Ha pUCyHKE | ornpeaenuTe Yucio BeTBei
enu

3.J1ns1 cxembl Ha pUCYHKE | ompenenuTe Yuciio Xopa
rpada menu

4.Jlnst cxeMbl Ha pUCYHKE | ompeaenure Yucio
YpaBHEHUH ISl aHAJIK3a [IEMU METOJIOM Y3JIOBBIX
IIOTCHIINAJIOB

5.[1ns1 cxembl Ha pUCYHKe | onpenenuTe HanpaBJIeHUE
HanpspKeHus Ha UCToUYHUKE El

6./171s1 cxembl Ha PUCYHKE 2 ONpeAeNUTe, Ha KaKOM
pe3ucTope OyJIeT HauMeHbIIee HaPsHKECHUE

7.J1151 cxembl Ha PUCYHKE 2 OIpeenTe HalpsKEHUE Ha
pesucrope R1

8.l cxembl Ha pUCYHKE 3 OIpeenuTe, Yyepe3 Kakon
pe3ucTop OyAeT MpOTEeKaTh HAMMEHBIITNI TOK

9.[1n51 cxembl Ha pUCYHKE 3 OIpEAeNIUTE TOK,
MpOoTEKaIUi yepe3 pesuctop R2

10.0npenenure, OyneT i1 T€4b Yepe3 AUOA TOK, €CIIU Ha
aHoze auonda nmorennuan 8 B, a Ha katone 4 B

Onucanue MIKAJIbI OLEeHUBAHUS

Ouenka: 5
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evinonerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOITHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huosienuii nopoe evinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIPABJICHUE JJIS pEIIeHUs 3a/1a4

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoaneHus snanus: OueHka "yIoBIeTBOPUTENBHO" BBICTABIISETCS
€CIIH 3a/l1aHUe MTPEUMYIIIECTBEHHO BBIMOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: OTNeHKa "HeyI0BIETBOPUTENLHO" BEICTABIISCTCS
€CJIM 33JIaHUE BBIITOJIHEHO HEBEPHO HJIU MIPEUMYIIECTBEHHO HE BBITOJTHECHO

KM-3. 3ammra 1omaninero 3aganua Ne 2

®opmbl peaausanun: [lucpmennas padbora

Tun KOHTPOILHOI0 MeponpuATHA: JlOMalllHee 3a1aHue

Bec konTpoabHoro meponpustusi B BPC: 3

IIpoueaypa npoBeneHHs KOHTPOJBLHOIO MEpPONPUATHA: BEINOIHEHHE 3aaHUs B PYKOIMCHOU

dbopme
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Kpatkoe cogepxanue 3agaHus:
2a. Cxema nienu n3o0paxeHa Ha pucynke 1. Homunanst pesucropoB R1-R6, a Taxke Tumsl u
HOMUHAIIBI HCTOYHUKOB niuTanust MI11-MUI13 ykazansl B TaGnuiie MHANBUAYATbHBIX 3a1aHUMH.

R R4 : 14186

HIT; R2 R«
®»
R3
[ | Re

HII;

Figure 6 PucyHok 1

20. ConpoTuBieHreM Harpy3ku RH cunraercs onuH u3 pe3suctopos 1enu R1-R6, ykazaHHblil B
TabyuLe 3aJaHui

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: METOJABl aHAJIN3a CIOKHBIX 1.Mcnionb3ys npeanoKeHHbIH MEeTO 1 aHaIu3a (11
AIIEKTPUYECKUX Lienei YETHBIX HOMEPOB BapUAHTOB — METOJI KOHTYPHBIX TOKOB,
JUI HEUETHBIX — METO/] Y3JIOBBIX HaNpsDKEHUil), HalquTe
TOKHU BETBEH U MOTEHIMAJIBI Y310B OTHOCUTEIBHO
0a31CcHOro Ha pucyHke 1

2.Bocnionb3oBasiuck Teopemamu Hoptona u TeBenuna,
OIIPEAEIINTE MMAPaMETPhl SKBUBAJICHTHBIX T€HEPATOPOB,
KOTOPBIMHM MO>KHO 3aMEHUTh PacCMaTPUBAEMYIO LIETh
OTHOCHUTEJIHO 32)KMMOB Harpy3ku us 1. 26

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BhEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "XopoIo" BICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHHE JUIsl pEIIeHUs 3a/1a4

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus shanus: OneHka "yJI0BIEeTBOPUTEIBLHO" BHICTABIISAETCS
€CITM 3aJJaHue MPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyTOBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MIPEUMYIIECTBEHHO HE BBITOJTHEHO
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KM-4. KoHTpoJIb BbINOJHEHHS NI 1-2 pacyeTHOro0 3aIaHus

®opmbl peaym3anuu: IIposepka 3aganus
Tun koHTpOABLHOrO0 Meponpusitusi: Pacuerno-rpaguueckas padora
Bec konTposabHOro meponpusitusi B BPC: 5
IIpouenypa npoBeaeHnss KOHTPOJIBHOI0 Meponpusitusi: [IpoBepka NMpaBUIBHOCTH BBIITOJIHEHUS
IYHKTOB | U 2 pacyeTHOro 3aJaHus

Kpartkoe cogep:xkanue 3aiaHusA:
HmeeTcs pa3BeTBIIEHHAs LENb — CUCTEMA CBSA3aHHBIX KOHTYPOB (PUCYHOK 1), cxema u
napameTpsl KOTopoii 3aiansl (Tabiauna 1). Ha BXox 1ienu BKIIFOYEH UCTOYHUK FAPMOHUYECKOTO
CUTHaJIa (MCTOYHUK HAIPSDKEHUS WIM UCTOYHUK ToKa) ¢ ammuutyaoi EO=1 B (wm [0=1 MA) n
HYJICBOW HaYaIbHOU (a3oil.

Z;
]
L1
Z ZE ZS
1 I ]
L | L
E

|2

Jz

a

Figure 7 PucyHok 1. Cxema 1 (npumep 3aaaHHOI cxembl)

Tabmuna 1 - @parMeHT Ta0IHIBI HHAUBUIYAIBHBIX 33JaHUI

Howmep no Yacrora, Z1, Z2 =176, Z3=175, Z4, Z7, Cxena | Boixo
KYpHAITY pan/c kOM Om Om Om MOwm !
1 2.6e6 700 7+j2200 | 8-j2200 | -j15 -j0.8 1 16

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

YMers: IIPOBOJUTH aHaJIN3 1.I1ynkt 1. M300pa3zurte npuBeIeHHYIO B 331aHUU CXEMY
CJIOXKHBIX IIeNe MO MOCTOSHHOMY uenu. OTMETbTE U MPOHYMEPYHTE €€ y3JIbl U TJIaBHbIE
TOKYy W TpU TapMOHUYECKOM KOHTYpBI. YKa)XHUTe Ha CXeMe BbIOpaHHBIE YCIIOBHO-

BHEIIHEM BO3JIEHCTBUU 10JIOKUTEIIbHBIE HAIIPABJIEHUSI M HyMEPaLU0 TOKOB
BETBEH U KOHTYPHBIX TOKOB I'JIaBHBIX KOHTYPOB.
2.Ilynkt 2. CocTaBbTe U 3alMILNTE CUCTEMbI YpaBHEHHM
LIENU 110 METOJaM KOHTYPHBIX TOKOB M Y3JI0BbIX

HaIPSHKEHUM.

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku evtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBITIOJTHEHO B MOJIHOM 00'beME WIJIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OEeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHUE JJIsl pEIICHUS 3a/1a4
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Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHue BBIMIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-5. Konrpoabnas padora Ne 1

@opmbl peasu3anuu: bunets (MMCBMEHHBINA OITPOC)

Tun KOHTPOIbHOT0 MeponpusiTus: KornrponsHas padora

Bec konTpoabHoro meponpusitusi B bPC: 8

IIpouenypa mnpoBefeHUs] KOHTPOJLHOIO MePONPUATHs: BrimonHeHue 3amanus Ouiera B
PYKOIIHUCHOM popme

KpaTKOC CoA€cpKaHHuE 3alaHUA:
I[J'ISI CXCMbI Ha pUCYHKC OTBCTHTC HA BOIIPOCHI ounera

1
S

E R;
R, Rl | R

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeTn: MPOBOAUTH aHanu3 1.HaitnuTe BCce TOKM M HAMPSDKEHHST METOJIOM

CJIOKHBIX LENEU MO MOCTOSSHHOMY KOHTYPHBIX TOKOB, €CJIi U3BeCTHO, uTo E =5 B, R1 =R2
TOKY ¥ Ipd TapMOHUYECKOM =R3=R4=1xOm

BHEIITHEM BO3ACHCTBUHU 2.IIpoananu3upyiTe MPaBUILHOCTh BKIIIOUEHHUS B CXEMY

nucroynuka. Onpenennre, €CTh JIM B CXEME JIHIITHHIE
PE3UCTOPHI (HE BIUSIOIINE HA 3HAYEHUSI TOKOB U
HaNpspKEHUH Ha IPYTUX pe3sucTopax)

3.PaccuuTaiiTe mapameTpsl 5KBUBAJIECHTHOI'O MCTOUHHKA
TOKa, CUMTAs], YTO HArpy3Ka MOAKII0YACTCS MapalieIbHO
pesuctopy R4

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu vinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €ClU 3aJaHHe
BBITIOJTHEHO B MTOJIHOM 00bEME WITH BBITIOJTHEHO MMPEUMYIIICCTBEHHO BEPHO

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoineHus snanus: OneHkKa "XopoIo" BEICTABISIETCS CIH
OOJIBIIIMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUTS PEIICHUS 3a]1a9

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3a0anus 6 npoyernmax. 50
Onucanue xapaxmepucmuxu evinoineHus sHanus: OneHka "yI0BIEeTBOPUTENBHO" BHICTABIISETCS
€CITM 33aJJaHue MPEUMYIIECTBEHHO BBITIOJTHEHO
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Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus: 3uanus. OueHKa "HeyI0BIETBOPUTEIBLHO'" BBICTABIACTCS
€CJIM 3aJ]JaHue BBITIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBHITTOJIHEHO

KM-6. 3amura tomamnnero 3aganus Ne 3

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOJIBLHOr0 MeponpusaTHs: JloMalHee 3a1aHue

Bec konTpoabHoro meponpusitusi B bPC: 3

IIpouenypa npoBegeHHsi KOHTPOJHLHOI0 MepONpPUATHA: BrInoliHeHHE 3a7aHusl B PYKOMUCHOM

dbopme

Kpatkoe cogep:xanue 3aganus:
JIBa koMIuTeKCHBIX yKciia A 1 B 3agansl B Tabnuie 1 MHAUBUIYaIbHBIX 3aaHUH (B
anrebpandeckoi popme)

Tabnuma 1
Bapwuant | A B C
1 2-j4|-1+j2 | (A+B)/IA

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh:  METOA  KOMIUJIEKCHBIX 1.IlpencraBere A u B B TpuronomMeTpuieckon u
aMILTUTYT IKCIIOHCHIMAILHOM (pOpMax 3armmcu KOMIUICKCHBIX
qucen

2.M300pa3ute KoMIIeKCHbIe yncia A, B Bekropamu Ha
KOMIIJICKCHOM MJIIOCKOCTH

3.Haiigute xomiuiekcHoe unciio C, sBistoleecs
anrebpanveckoil koMOuHanuen yrcen A u B, 3ananHoii B
Tabmuie 1

Onucanue MIKAJbI OLlEHUBAHUS

Ouenka: 5
Huosienuii nopoe sévinonnenus 3adanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTIUYHO" BBICTABIISETCS €CIIM 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOITHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BICTaBISETCS €CITN
OOJIBIITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABICHHUE AJISl PEIICHUS 33124

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnenus snanus: OneHka "ya0BIeTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: OTNeHKa "HeyI0BISTBOPUTENLHO" BEICTABIISCTCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MIPEUMYIIECTBEHHO HE BBITOJTHEHO
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KM-7. 3ammTa 1abopaTopHoii padoTbl Ne 2, KoIOKBUYM Ne 2

®opwmbl peaqusanun: Cmenrannas Gopma

Tun KOHTPOJBLHOr0 MeponpusaTusi: TecTupoBaHue

Bec xkouTposibHOro Mmeponpusitusi B BPC: 7

IIpouenypa mnpoBeaeHHsi KOHTPOJLHOro MeponpusaTusa: [IpoBepka HaaMuMsg U KadyecTBa
JIOMAIITHEHN TIOJITOTOBKHU K JTAOOpaTopHOi paboTe, BOMPOCHI IO MOATOTOBKE. BOnpockl Ha 3HAHUS 110
XOJly BBINOJHEHUS JlabopaTOopHOW pabOThl M Ha JTane IpHeMa OTdYeTa. 3aKIYUTEIHHOE
TecTUpoBaHue (KOJUIOKBUYyM). WToromasi oreHKa BbICTaBisieTcs 1o ¢opmyne: 0,2*omenka 3a
noaroToBky+0,2*orenka 3a oruet+0,6*o1ieHKa 3a TECTUPOBAHUE

Kparkoe cogepxxanue 3ajaHus:
OTBeTUTH Ha BOIIPOCHI 110 TeMe J1a00paTOPHOI pabOTHL.
JlaTh 4KuCIIOBOM OTBET HA BOIIPOCHI MO CICIYIOIIUM PUCYHKAM

/ -~ H“m" J R:

x
| B T
]
- ]
I ,II

Figure 8 PucyHok 1

T E L L L
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Figure 9 PucyHok 2
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Figure 10 PucyHok 3

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

Y

3HAThL: OCHOBHBEIE IIOHATHA U
3aKOHBI TEOPHUH  DJIEKTPUUYECKUX
Heneu

1.Kakum 06pa3oM MOKHO 3KCIIEpUMEHTAIILHO
OTPEJICTUTh TapaMETPhl IKBUBAJICHTHOTO UCTOYHUKA

SAC?

3HaTh: HapaMeTpbl FTApMOHUYECKUX
CUTHAJIOB

1.Kak cBs3aHbl aMIUTUTYAHOE U JIEHCTBYIOIIEE 3HAUYCHUS
rapMOHUYECKOTO HAIPSKCHUS?

3HaTh: TpaBUiia  TOAKIIOYCHUS
UCTOYHUKOB W  HM3MEPHUTEIbHBIX
npuObOpoOB NI UCCIEAOBaHUS
AJIEKTPUUECKUX TeTIeH

1.Kakum o0pa3oM B cxemy BKIIFOUAETCS BOJIBTMETP?
OO0bscHUTE, TOYEMY
2.Kakum 00pa3oM B cxeMy BKJIIOUAETCS aMIiepMeTp?
OO0bscHUTE, TOYEMY

YMeTh: aHaIu3upOBaTh JIMHEWHBIC
JJIEKTPUUECKUE LenH npu
rapMOHHYECKOM BO3JIEHCTBUU U MO
IIOCTOSIHHOMY TOKY M IIPOBOJUTH
ux JKCIIEpUMEHTAaJIbHbIE
VICCIIEJOBAHMUS

1.Jlns1 cxeMbl Ha pUCyHKe | onpenenure 4ucio
YPaBHEHUN I aHAJIM3a LIENIU METOJOM Y3JI0BBIX
MIOTEHIIUAJIOB

2.JIns1 cxembl Ha pUCYHKE | onpenenuTe 4nucio
YpaBHEHMH JUIsl aHaJIM3a e METOJI0M KOHTYPHBIX
TOKOB

3.[1ns cxembl Ha pUCyHKe 1 paccuuTaiiTe COnpoTUBIIEHUE
9KBHMBAJIEHTHOr0 uctouyHuka JJ1C, ecnu Harpy3kon
SIBJIIETCS

pesucrop R1

4. JInst cxemMbl Ha pUCyHKe | orpeaenurte, CKOJIbKO BETBEH
HCTOYHUKOB JOJKHBI BOUTH B JIepeBo rpaga

5. 7151 cxeMbl Ha PUCYHKE 2 OTIPENIeTTUTE YHCIIO BETBEH
nepeBa rpada 1enu

6./17151 cxembl Ha pUCYHKE 2 ONpeETUTE COIPOTUBICHHE
R2

7.1 cXembl Ha pUCYHKE 2 OIIPENENINTE, CONECPKUT JIN
CXEMa PE3UCTOP, CONPOTUBIEHUE KOTOPOTO HE BIUAET HA
TOKH U

HaIpPSDKEHNS OCTAIBHBIX 3JIEMEHTOB LIETIN

8.1 cXeMBbl Ha pUCYHKE 2 PACCUUTANTE COIPOTHUBIICHHUE
SKBHMBAJIEHTHOI'O HCTOYHHUKA TOKa Rr, ecnu pesuctop
Harpys3ku

RH noaxmoydaercs napamienbHo pesuctopy R1

9.[1ns rpapuKoB HAa PUCYHKE 3 YKa)KUTE HOMED
Kosie0aHusl, KOTOPOE SIBJISIETCS OTIEPEKAIOIUM

10. /15151 rpaduKoB Ha pUCyHKe 3
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OIpENIeNIUTE UKINYECKYI0 YaCTOTY TapMOHHYECKOTO
kosebanus (B I'11), 17151 KOTOPOTO M3MEpEHbI 3HaYeHuU t1
=75 Mc, t2 =175 Mc.

Onucanue MKAJbI OICHUBaAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku btnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJTHEHO B MTOJIHOM 00'bEME WJIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku btnoanenus 3uanus. OueHka "Xopomo" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a]1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIETBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus: snanus: ONeHKa "HeyIOBICTBOPUTEIIEHO" BEICTABIISICTCS
€CIIM 3a/IaHUE BBITIOJTHCHO HEBEPHO HMJIH NMPEUMYIIECTBEHHO HE BBITOJIHEHO

KM-8. 3amuTa nomamHero 3aganus Ne 4

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOJIBLHOr0 MeponpusiTus: lomamnee 3aganue

Bec kouTposabHoro meponpusitusi B BPC: 3

IIpoueaypa nposBeaeHnsi KOHTPOJIbHOIO Meponpusitusi: BrinoiHEHUE 3aaHUA B PYKONUCHOU

dbopme

Kpatkoe cogep:kaHue 3a1aHus:
[Tapametpsl rapmonndeckux HanpspkeHuid [, Uml, Um2, phil u phi2 npusenens! B Tabnune 1
WH/IMBUIYAIIbHBIX 3a/IaHUH

Tabmuna 1
BapwmanTt | [1, pag/c | Uml, B | Um2, B | phil, pan | phi2, pag
1 10”5 5 3 0 1

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3HaTh: METOJ  KOMILUIEKCHBIX 1.I'apmonmnueckoe HanpsbkeHue ul(t) umeer yactoty [ u
aMIUIATY L KomIuiekcHyto ammutyny Ul = Uml-exp(j-phil).
3anuiuTe BhIpakeHue, onuceiBaromiee GpyHkuuio ul(t), u
nocTpoiiTe ee rpaduk, BEIOpaB B KaUeCTBE HE3aBUCUMOM
nepeMeHHol 0e3pa3MepHbIi napamerp [It.

Haiinure @ynkun u2(t) u ud(t), umeromiue
KoMITIeKcHbIe aMmuiuTyabl U2 = jUl u U3 =-jUL.
ITocTpoliTe Ha KOMILUIEKCHOM INIOCKOCTH BEKTOPBHI,
COOTBETCTBYIOIINE KOMIUIEKCHBIM amruntyaam Ul, U2 u
U3

2.Y4acToK 1€y COCTOUT U3 JIBYX MOCJIEA0BATEIBLHO
BKJIFOUEHHBIX UCTOYHUKOB HANPSKEHHS OJMHAKOBON
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Y4aCTOTHI C KOMIUICKCHBIMU amIutuTyaamu Ul =
Uml-exp(j-phil) u U2 = Um2-exp(j-phi2) (cMm. Tabmuiry
1).

PaccumnraiiTe KOMIUIEKCHYIO aMIUTHTYRy HanpspkeHnus U3
Ha BHEIIHUX 32)KHUMax 3TOr0 y4acTKa U MPOCTPOMTe
BEKTOPHYIO JHarpamMmy HampspKeHUN

Onucanne MKAJbI OIleHUBaHUS:

Ouyenxa: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBIITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHUE JJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CIIM 3aJIaHUE MPEUMYIIIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJ]JaHue BBITIOJHEHO HEBEPHO WJIM MTPEUMYIIIECTBEHHO HE BHITIOJIHEHO

KM-9. Kontpoab BbinoJHeHus 1il. 3-4 pacuyeTHOr0 3a/IaHus

®opmsl peasm3anuu: IIposepka 3aganus

Tun koHTpoABLHOr0 MeponpusaTusi: Pacuerno-rpaguueckas padora

Bec kouTposabHoro meponpusitusi B BPC: 5

IIpouenypa npoBeaeHns KOHTPOJIBLHOro MeponpuaTusa: [IpoBepka NpaBUIBLHOCTH BBINIOJIHEHUS
MYHKTOB 3-4 pacyeTHOro 3a/laHus

Kparkoe conepxxanue 3agaHus:
HmeeTcs pa3BeTBIIeHHAs LIENb — CHCTEMA CBA3aHHBIX KOHTYPOB (PUCYHOK 1), cxema u
napameTpsl KOTopoii 3aiansl (Tabnuna 1). Ha BXoJ 1ienu BKITIOYEH UCTOYHUK T'APMOHUYECKOTO
CUTHaJIa (MCTOYHUK HAINPSDKEHUS WM UCTOYHUK ToKa) ¢ ammuntyaol EO=1 B (wm [0=1 MA) n
HYJIeBOM HayaJbHOM (hazoil.

Z;
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L 1
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1 — —
L | L
E Z, Z, Zs

Figure 11 PucyHok 1. Cxema 1 (npumep 3agaHHOM cXxeMbl)

Tabnuna 1 - @parMeHT TaOAHUIBI UHAUBUIYATBHBIX 33aJaHUI
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Howmep no Yacrora, Z1, 722 =176, Z3 =175, Z4, Z7,

KypHaITy pan/c KOM OM OM Om MO Cxema | Beixon

1 2.6¢6 700 | 7+j2200 | 8-j2200 |15 |-j0.8 |1 16

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMeTs: MPOBOJUTH aHanu3 1.ITynkT 3. M300pa3uTe SKBUBAJICHTHBIC CXEMBbI
CJIOXHBIX IIeNel MO MOCTOSHHOMY 3aMEIICHHS Ka)KJI0T0 U3 MTACCUBHBIX JIBYXITOJIIOCHUKOB,
TOKYy W TpU TapMOHUYECKOM BXOJIAIIMX B COCTAB LIETIH, CUUTAsl UX COCTOSIIIMMHU U3
BHEILIHEM BO3/ICUCTBUU MOCJIeI0BATEIBLHOTO COCIMHEHUS PE3UCTUBHOIO U

PEaKTHBHOTO 3JIEMEHTOB. PaccunTtailite HOMUHAIbHBIE
3HAQUYEHMS MapaMETPOB ATUX PJIEMEHTOB

2.I1ynkT 4. Vcnionb3ys pe3yabTarhl Ii. 2 U 3,
paccuuTaiTe KOMIUIEKCHBIE aMIUIMTY/bl TOKOB U
HanpsHKEHUN KaX0M U3 BETBEW 3aJJaHHOM LIeTIH.
[IpoBepbTe BrIMOTHEHKE TIEpBOTO 3akoHa Kupxroda mms
Ka)KJIOTO M3 Y3JIOB LIeTIH U BTOporo 3akoHa Kupxroda
JUTSI BCEX TJIaBHBIX KOHTYPOB 1enu. [Ipusenure
MHCbMEHHBbIE KOMMEHTApHH M0 PE3YJITATAM pacyeTa

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3adanus 6 npoyenmax: 90
Onucanue xapakmepucmuku blnonenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITTOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 10
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHkKa "Xopoo" BBICTABIAETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyTOBICTBOPUTEIIEHO" BEICTABIISCTCS
€CJIM 3aJIaHU€E BBITIOJIHEHO HEBEPHO UJTU MPEUMYIIECTBEHHO HE BBIMOIHEHO

KM-10. 3ammuTa gadoparopHoii padorsl Ne 3, ko1okBuyMm Ne 3

®opmbl peanusanun: Cmentannas Gopma

Tun koHTpoILHOrO Meponpusitus: TectupoBanue

Bec kouTposabHoro meponpusitusi B BPC: 7

IIpouenypa mnpoBeaeHMs KOHTPOJBLHOI0O MeponpusaTHsa: [IpoBepka HanuuuMsg W KadecTBa
JIOMaITHEe OArOTOBKHU K J1JabopaTopHOM padoTe, BOIPOCHI 110 MOAr0oTOBKE. Bonpock! Ha 3HaHMS 110
XOJly BBINIOJHEHUS JIaOOpaTopHOW pabOThl M Ha JTarne IMpUeMa OT4eTa. 3aKIIOYUTENbHOEe
TecTUpoBaHue (KoyiokBuyMm). MToromas oreHka BbIcTaBisieTcs mo ¢opmyne: 0,2*ouenka 3a
noarotoBky+0,2*orenka 3a otTuet+0,6*o1ieHKa 3a TECTUPOBAHUE

Kparkoe cogep:kanue 3aiaHuA:
OTBETUTH HA BOMPOCHI 110 TEME JIA0OPATOPHOM PaOOTHI.
JlaTh 4KCIIOBOI1 OTBET Ha BOIIPOCHI MO CIEAYIOIIUM PUCYHKAM
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Figure 12 PucyHok 1
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Figure 13 PucyHok 2

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: METOJ  KOMIUIEKCHBIX 1.Kak ¢ nomMo1pto ocrmorpada u3MepuTh pasHOCTh
aMIUTUTY] (a3 rapMOHUYECKUX HATPSKEHUN?
2.Kaxk ¢ noMompto ocuuiiorpada usMepuThb
KOMIUIEKCHYIO aMIUIUTYy TapMOHUYECKOTO
HanpspKeHUs ?
3HaTh: MpaBWIa  IOJAKIIOYECHUS 1.Kakum 00pa3oM K ucciaeyeMoi enu moaAKIIoYaeTcs
UCTOYHUKOB W  HM3MEPHUTEIHHBIX reseparop?
npuboOpoB  JUIsL  HMCCIEOBaHUs 2.Kakum o0pa3oM K uccieyeMoil Lienu MoAKIIoYaeTcs

AIEKTPUYECKUX LETIeH

ocmuutorpad?

YMeTh: aHanM3upOBaTh JUHEWHbIE
SIIEKTPUYECKHE [emu npu
rapMOHHUYECKOM BO3JEHUCTBUU U MO
MMOCTOSSHHOMY TOKY WM TPOBOJHTH
ux AKCIIEPUMEHTAIbHBIE
HCCJICTOBAaHUS

1.ITo ociiorpamMmmaM Ha pucyHke 1 onpenenute
4acTOTy FapMOHHYECKUX KOJIeOaHH, OTBET IPUBEAUTE B
[xT']

2.I1o ocimmiorpaMMam Ha pucyHke 1 ompenenure
aMIUINTYly HaIpsDKEHMsI, OTBET NpuBeAUTE B [B]

3.I1o ocimiutorpaMMaM Ha pucyHke | onpenenure
HayvalbHYIO0 a3y TOKa, OTBET MPUBEANUTE B Ipagycax
4.1To ocummiorpaMmam Ha pUCyHKe 1 ompenenure TUI
3JIEMEHTAapPHOI'0 ACCUBHOTO JBYXIIOJIIOCHUKA, KOTOPOMY
MIpUHAJIeXKAT

ocuusuiorpaMmel. OTBET IPEACTABLTE B UUCIIOBOM BHUJIE:
1 — pe3uctop, 2 — Karymka UHIYKTUBHOCTH, 3 —
KOHJIEHCATOP
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5.I1o ocumimiorpaMmmaM Ha pUCyHKe | ompeaenute
MOJYJIb KOMILJIEKCHOU MPOBOJAUMOCTHU 3TOTO
AJIEMEHTaPHOI0 JABYXIIOIIOCHUKA,

OTBET npuBeAnTe B [MKCM]

6.J1711 cXembl Ha pUCYHKE 2 ONPEICIIUTE MOIYJIb
KOMILJIEKCHOTO CONPOTHUBJICHUS! KOHIEHCATOPa, OTBET
npuBeauTe B [KOM]

7.5 cXeMBbl Ha PUCYHKE 2 ONPEAEIUTE ApIyMEHT
KOMIUJIEKCHOTO COMPOTHUBIICHUS KOHJIEHCATOPa, OTBET
MPUBEJIUTE B Irpajiycax

8.7 cxeMbl Ha pUCYHKE 2 ONPEEeTUTE aMIUTUTY Ly
BBIXOJIHOT'O CUTHAJIa, OTBET NpuBeauTe B [B]

9.J151s cXxembl Ha pUCYHKE 2 ONPEACIIUTE HAaYaIbHYIO
(ha3y BBIXOJIHOTO CHTHAJIA, OTBET MIPUBEANUTE B TPagycax
10.J1y11 cxeMbl Ha pUCYHKE 2 OTpeIeIuTe pa3HOCTh (a3
MEXy TOKOM U HaIlpsSHKEHUEM Ha BXOJI€ LTI, OTBET
MIPUBEANTE B Tpagycax

OnucaHue MKAJbI OLleHUBAHUS

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku binonenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJHOM 00BEME HJIM BBIITOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapaxmepucmuxu evinonenus 3Hanus: OueHKa "Xopouo" BEICTaBISAETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanusa: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHie MPEUMYILIECTBEHHO BBIIIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyTOBICTBOPUTEIIHHO" BEICTABIISCTCS
€CJIM 3aJJaHU€E BBITTOJIHEHO HEBEPHO WUJTU MPEUMYIIECTBEHHO HE BBIMOJIHEHO

KM-11. KonTpoJsbHasi padéora Ne 2

®opmbl peanuzanuu: buners! (MMcbMeHHBIH 0npoc)

Tun koHTpobHOrO MeponpusTus: KourponsHas pabota

Bec konTpoabHOro Meponpustusi B BPC: 8

IIpouenypa npoBefeHUs] KOHTPOJILHOIO MeponpusiTusi: BrimonHeHue 3amaHus Ouinera B
pyKomnucHoi# popme

KpaTlcoe CoA€cpKaHME 3alaHUA:
Breinmonnuts 3amanus ouera

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

YMeTs: IIPOBOANTH aHaJIN3 1.I'apMoHMY€ECKOE HANPSYKEHUE ONUCHIBAECTCSA
CJIOKHBIX IIee MO MOCTOSHHOMY BbIpakeHueMm: u(t) = 0,1-cos(1076-t — Pi/4), B.
TOKYy W TpU TapMOHHUYECKOM Omnpenenure HavanbHy!o (asy phi0, yactoty [,
BHEIIIHEM BO3/IEMCTBUU amMmnTyy Um M KOMIUIEKCHYRO aMIIUTy Ry [
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HanpspKeHus u(t).

N300pa3ute BpeMEHHYIO U BEKTOPHYIO JHArPaMMBbI
rapMOHHUYECKOTO HAMPSIKEHUS

2.Yepe3s naeanbHblil MHIYKTUBHBIN 251eMeHT (L = 1 MI'H)
npotekaet Tok i(t) = 5-cos(1074-t) (MA).

PaccunTaiiTe KOMILUIEKCHYIO aMIUIUTYy HANPSHKEHUS HA
anemenTe. [locTpoiiTe BEKTOpHYIO 1UarpaMmmy

TOKa W HAIPSIKEHUS HA DJIEMEHTE

3.1lens npencraBiseT cOOOM MOCIET0BATEILHOE
COCIMHEHHE PE3UCTOPA U PEAKTUBHOIO 3JIEMEHTA.
KommiekcHast aMInTy1a TOKa, IpOTEKaroLEro B LEIH,
paBHa [ | =1 A, a KOMIUIEKCHAsl aMIUIUTyAa
HaMpsHKEHUs, TPUII0KEHHOTO K 1enu, paBHa ['=4 — [18
B.

PaccunraiiTe KOMILIIEKCHOE CONPOTUBIIEHUE LIETN U
HOMUHAJIBI aKTUBHOTO U PEAKTUBHOT'O COMTPOTUBJICHHH,
€CJIM YacToTa paBHa 2 Kl 'Ll

PaccunTaiiTe akTHBHYIO MOITHOCTb, KOTOpast BBIACIISAECTCS
B LIETIN

— Y YT

L

@ x[] 13w

4.

Haiinnre KOMIUIEKCHYIO aMIUIMTYy YKa3aHHOI'O Ha
PUCYHKE BBIXOJHOI'O OTKJIMKA LIENIHA HA 3aJaHHON 4acTOTe
=20/

Onucanue MIKAJbI OLlEHUBAHUS

Ouyenka: 5
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIITMHCTBO BOIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABICHHUE JJISl PEIICHUS 33124

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku évinonnenus snanus: OneHka "ya0BICTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: OTNeHKa "HeyI0BISTBOPUTENLHO" BEICTABIISCTCS
€CJIN 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MIPEUMYIIECTBEHHO HE BBITOJTHECHO
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KM-12. 3ammra noMangero 3aganus Ne 5

®opmbl peanauzanuu: [luceMennas padora

Tun KoHTPOIBHOrO MeponpuaTHs: J[omamHee 3aganue

Bec konTpoabHOr0 Meponpustusi B BPC: 3

IIpouenypa npoBeaeHHss KOHTPOJILHOIO MEpPONPHATHA: BhINONHEHHE 3aaHus B PYKOIIMCHOU

dopme

Kpatkoe cogepxanue 3ajaHusi:
Cxema nienu, n300pakeHHast Ha pUCYHKE 1, BO30y»KaaeTcst ucTouHuKoM rapmonuudeckoit D/1C,
uMerotiei yactory [10 u komruiekcHyro amutyny E = 100 B. HomunaneHbple 3HaueHUS
€MKOCTH KOHJIEHCATOpa U COMTPOTUBJICHUI pe3UCTOPOB, a Takxke yactota I/C [10 npuBeaeHsl
B TabuIe 3aaHHi

R,

i D R —C

Figure 14 PucyHok 1

KoHTpoJibHbIE BONIPOCHI/3a/1aHUA:

3HaTh:  METOA  KOMILJIEKCHBIX 1.HaliguTe BhIpaskeHuUs1, ONUCHIBAIOLINE KOMITJIEKCHOE
aAMIUIATY L COIIPOTHUBIIEHUE U KOMILJIEKCHYIO IPOBOIUMOCTD
MacCUBHOM yacTH 1enu (pucyHok 1), u paccuuraite ux
YHCJICHHBIE 3HAUEHUS Ha 3a/IaHHOM 4acToTe
2.0npenenuTe KOMIUIEKCHYIO aMIUIUTYly TOKa | B
HEepa3BETBJICHHOM yacTu 1enu (pucyHok 1) u
KOMIUIEKCHBIE aMIUIUTY/1bl HAMPSKEHUH Ha pe3sucTopax
3.IlocTpoiiTe BEKTOPHYIO JuarpamMmy HanpspKEHUN B
nenu (pucyHok 1), orobpaxaromryro Il 3akon Kupxroda
4.PaccunTaiiTe KOMIIJIEKCHBIE MOIIIHOCTH Ha BCEX
3JIeMEHTax Lienu (pUCyHOK 1), B TOM 4HucCIie U Ha
ucrounuke JC.

[Tokaxxute BhIOJTHEHNE OaaHCca MOIITHOCTEN

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku evtnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNe
BBHITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoanenus 3Hanus: OEeHKa "X0opoIio" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4
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Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MMPEHMYILECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHue BBIMIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-13. 3aummra gomangero 3aganua Ne 6

®opmbl peasuzanun. [TuceMennas padora
Tun KOHTPOJIBLHOr0 MeponpusaTHs: JloMalHee 3a1aHue

Bec konTpoabHoro meponpusitusi B bPC: 3
IIpouenypa npoBegeHHsi KOHTPOJHLHOI0 MepONpPUATHA: BrInoiHeHHE 3a7aHusl B PYKOMUCHOM

dbopme

KpaTKOC CoA€cpKaHHuE 3alaHUA:
Cxema 11(S7804¢ H306pa>KeHa Ha PUCYHKC 1 (BapI/IaHTLI CXCEM M BBIXOJIHBIX CUI'HAJIOB IIPHUBCJACHLI B

TabJIMLEe UHAUBUIYaJIbHBIX 3aJaHUIT)
—> 1

1
| I |

"l b

Figure 15 PucyHok 1

KoHTpoJibHbIE BONIpOChI/3aJaHUA:
3HaTh: METO/bI pacyeTa YaCTOTHBIX 1.Haiinute BelpaskeHUE, ONMUCHIBAIOIINE KOMIUIEKCHBIN

XapaKTEPUCTHK ko3 dunrent nepempaun K1)

2.IIpoananu3upyiTe NOJy4YEHHOE BBIPAXKEHHE: IS 3TOTO
Haiiute Moayib [K(j11)| u apryment phiK([7)
3.0mnpenenute MakcuMmanbHoe 3HaueHne AYX Kmax,
4acToTy cpe3a [ ¢ u 3HaueHne @YX Ha yactore cpes3a
phiK([c)

4.TlocTpoiiTe, KaueCTBEHHO, MTOJIyYE€HHBIE 3aBUCUMOCTH
AYX n PUYX

OnucaHue MKAJbI OlleHUBAHUS

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu vinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €CIU 3aJaHHe
BBITIOJTHEHO B MTOJIHOM 00bEME WITH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
Onucanue xapaxmepucmuxu evinoineHus snanus: OneHkKa "XopoIo" BEICTABISIETCS CIH
OOJIBIIIMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHUE JUTSI PEIICHUS 3a/1a4

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
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Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHKa "y10BIETBOPUTENIBHO" BHICTABIIAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITOJIHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEIBLHO'" BBICTABIISACTCS
€CJIM 3aJ]JaHUE BBITIOJIHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO

KM-14. KoHTpoJIb BBINOJTHEHHS M. 5-6 pacyeTHOro 3aJaHUA

®opmbl peaausanuu: [IpoBepka 3amanus

Tun KOHTPOILHOTO MeponpusiTusi: PacuetHo-rpaduueckas pabora

Bec konTpoabHoro meponpusitusi B BPC: 5

IIpouenypa npoBeaeHnsi KOHTPOJIbHOr0 MeponpusaTus: [IpoBepka MpaBUILHOCTH BHIIOJHEHUS
MYHKTOB 5-6 pacyeTHOro 3aJjaHusl

Kpatkoe cogepxanue 3agaHus:
HmeeTcs pa3BeTBlIeHHAs [IENb — CHCTEMa CBSA3aHHBIX KOHTYPOB (PUCYHOK 1), cxema u
napaMmeTpsl KOTopoi 3as1aHsbl (Tabauna 1). Ha Bxox nenu BKIOYEH HCTOUHUK FapMOHHUYECKOIO
cUrHajna (MCTOYHUK HAMpsLKEHUs WIM UCTOYHUK Toka) ¢ ammuutyaoi EO=1 B (wu [0=1 MA) u
HYJIEBOW HavaJIbHOU (hazoii.
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Figure 16 PucyHok 1. Cxema 1 (npumep 3agaHHON cxeMbl)
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Tabmuma 1 - ®parmeHT TaOIUIIBI HHANBUAYATBHBIX 3aaHHUI

Howmep no Yacrora, Z1, 722 =176, Z3 =175, Z4, Z7, Cxema | Boxo
KypHAITY pan/c kOm Om OMm Om MOwm 8
1 2.6e6 700 7+j2200 | 8-j2200 | -j15 -j0.8 1 16

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

YMers: IIPOBOJUTH aHalu3 1.ITynkt 5. IloctpoliTe B MaciiTabe BEKTOPHBIE
CJIIOKHBIX LIETNIEH IO MOCTOSHHOMY JarpamMmbl TOKOB JUISl IBYX y3JI0B Lienu (TIEpBBIN y3e1 —
TOKY M IpU TapMOHUYECKOM MECTO COEIMHEHUs BeTBel Z2 u Z5, BTOpoH y3ein —
BHEIIIHEM BO3/IEVCTBUU MECTO coelMHeHUs BeTBel Z3, Z4 u Z5) u HanpsKeHun

JUISL IBYX KOHTYPOB (II€pBBIi KOHTYp — BeTBU Z2-Z4-75 ,
BTOpPOI KOHTYp - BeTBU Z3-Z4-76). [Ipu nomomu
JyarpaMM IpowJuIIOCTpupyire BoinonHenue I u 11
3akoHOB Kupxroda. JlaiiTe muchMeHHbIE KOMMEHTAPUHU
2.I1ynkt 6. PaccunTtaiiTe KOMIUIEKCHBIE MOLIIHOCTH
3JEKTPOMArHUTHOIO MpoIecca Ha KaXI0M U3
JBYXIIOJIOCHUKOB, BXOJIAIIUX B COCTAB LIEIH, U
MIPOBEPHTE BHINIOJIHEHUE OajlaHCa aKTUBHBIX U
PEaKTUBHBIX MOIIHOCTEN. /laiiTe o 3TOMYy ITOBOY
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‘ IMNCBbMCHHBIC KOMMCHTApUHn

Onucanue MKAJbI OICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku blnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MOJIHOM 00'bEME WIIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku ebtnoanenus 3nanus. OueHka "Xopomio" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a]1a9

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0BIeTBOPUTEIBHO" BBICTABIISAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISCTCS
€CIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBIITOJIHEHO

KM-15. 3anmuTa noMmainiHero 3aganus Ne 7

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOJIBLHOr0 MeponpusiTus: lomamHee 3aganue

Bec kouTposabHoro meponpusitusi B BPC: 3

IIpoueaypa npoBeaeHusi KOHTPOJIBHOIO0 MepoONpUATHs: BpinosHeHue 3aaHusl B PYKOIHUCHOU

dbopme

KpaTKOC CoA€CpKaHUuE 3alaHUA:
KonTyp 06pa3oBaH mocneaoBaTeIbHbIM MOAKIIOUEHUEM K UCTOYHHUKY rapMoHudeckon J/1C
UHIYKTUBHOTO L, emkocTHOTO C M pe3UCTUBHOTO T ieMeHTOB. HOMUHANBbHBIE 3HaYEHUS
napamerpoB L, C, r a1eMeHTOB NpuBeIeHbI B TAOIUIE MHIUBUIYaTbHBIX 3aaHHHA

Bapuant | C,n® | L, MxI'H | 1, OM
1 450 550 12

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HaTh: METO/IbI pacyeTa YaCTOTHBIX 1.PaccuuTaiite pe3oHancHyto yactory f0,
XapaKTEPUCTHK XapaKTepUCTHUECKOE COIIPOTUBIIEHHE P, TOOPOTHOCTH Q
U nosiocy nponyckanus 1 nmociaenoBareabHOro KOHTypa
2.Haiitu (a30Bble CIBUTH MEKIY TOKOM U HAIPSKEHUEM
Ha Ka)KJIOM U3 2JIEMEHTOB JaHHOMU LIEIIH, BKIIFOYast
ucrounuk DJIC, na gacrorax 10, 0,98-f0 u 1,02-10
3.(PakynpTaTuBHO). [locnenoBaTenbHbBIN KOHTYD
BO30Y’KJaeTcst UCTOUHUKOM rapmonunueckoit 3/1C,
4aCTOTa KOTOPOU COBIIAJAET C PE30HAHCHOW YaCTOTOU
KoHTypa. Onpenenurte eMKOCTh KoHAeHcaTtopa Cror,
MOJIKJIFOUYEHUE KOTOPOIo NapajuieabHo KoHaeHcaropy C
MIPUBOJUT K CHUKEHUIO HAIIPSKEHNS HA NHIYKTUBHOM
3JIEMEHTE BIBOE I10 CPABHEHUIO C PE30OHAHCHBIM
3HAQYEHHEM HaNpPsHKEHUS
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Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku btnonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJTHEHO B MOJIHOM 00'beME WJIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a/1a9

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJI0BICTBOPUTEIBHO" BBICTaBISAETCS
€CJIM 3aJJaHUE TPEUMYIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: ONeHKa "HeyI0OBICTBOPUTEIIEHO" BEICTABIISCTCS
€CIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBIITOIHEHO

KM-16. KoHTpO0JIb BBITOJIHEHHSI 1. 7 PACYETHOI0 3aJaHUSA

®opmsl peasmzanuu: IIposepka 3aganus

Tun koHTpoABLHOr0 MeponpusiTusi: Pacuetno-rpaguueckas padora

Bec kouTposabHoro meponpusitusi B BPC: 5

IIpouenypa npoBeneHnsi KOHTPOJIBbHOI0 Meponpusitusi: [IpoBepka NMpaBUIBHOCTH BBIIIOJIHEHUS
IIYHKTa 7 pacyeTHOIro 3aJaHus

Kpartkoe cogep:xkanue 3aiaHuA:
HmeeTcs pa3BeTBIIeHHAs LIENb — CHCTEMA CBA3aHHBIX KOHTYPOB (PUCYHOK 1), cxema u
napameTpsl KOTopoii 3aiansl (Tabnuna 1). Ha BXoJ 11enu BKITOYEH UCTOYHUK TAPMOHUYECKOTO
CUTHaJIa (MCTOYHUK HAINPSDKEHUS WIM UCTOYHUK ToKa) ¢ ammuutyaol EO=1 B (wu [0=1 MA) n
HYJIeBOM HayaJbHOU (hazoil.
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Figure 17 PucyHoK 1. Cxema 1 (npumep 3agaHHOM cXxeMbl)

Tabnuna 1 - ®parMeHT Ta0AHIBI UHAUBUIYATBHBIX 33aJaHUI

Howmep no Yacrora, Z1, 722 =176, Z3 =175, Z4, Z7, Cxena | Borxo
KypHAITY pan/c kOM Om Om Om MOwm 8
1 2.6e6 700 7+j2200 | 8 -j2200 | -j15 -j0.8 1 16

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

‘ YMeTb: pacCUMTHIBATH YaCTOTHBIE ‘ 1.Ilyukrt 7. Paccunraiite n nocrpoiite B Macurade
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XapaKTepUCTUKU JUHEHHBIX aMIUIUTYIHO-YaCTOTHYIO ¥ (pa30-4aCTOTHYIO
DIIEKTPUIECKUX Teneit XapaKTePUCTHKU IEeTH IS YKa3aHHOTO Beixona. [Ipu
pacdeTe CUuTalTe CONPOTUBIICHHE Z7 OECKOHEYHO
0ombIM (OOPHIB BETBHU), a COMPOTHBIICHUE Z.8 —
OCCKOHEYHO MaJIbIM (KOPOTKOE 3aMbIKaHHE BETBH).
Pacuer nmpoBenute /7151 ABYX 3HAUYEHUM COMPOTUBIICHUS
CBSI3H: JIJIs 3aJaHHOIO 3HadYeHus Z4 u ns 274. Jlaiite
MHCbMEHHBIE KOMMEHTApHUH K pe3yJibTaTaM pacuera

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1ueHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
OnucaHnue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS €CIu
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEHLHO" BHICTABIISETCS
€CITU 3aJIaHUE NMPEHMYILECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu gblnoaneHus 3nanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJJaHue BBHITIOJHEHO HEBEPHO WJIM MIPEUMYIIIECTBEHHO HE BBITIOJIHEHO

KM-17. 3ammra nomManrgero 3aganuga Ne 8

®opmbl peaausanun: [luckmennas padbora

Tun KOHTPOILHOr0 MeponpuAaTHA: JlOMalllHee 3a1aHKe

Bec konTpoabHoro meponpustusi B BPC: 3

IIpoueaypa npoBeneHHs KOHTPOJBLHOIO0 MEpPONPUATHA: BEINOIHEHHE 3aaHUs B PYKOIMCHOU

dbopme

Kpartkoe conepixanue 3a1aHusi:
Cxema nmapamienbHOTo KOHTYpa n3o0paxkeHa Ha pucyHke 1. HomuHanbHbIe 3HAUCHHS
napametpoB L, C, r mpuBeIeHbI B Ta0IHIIe HHANBUAYAIbHBIX 3a1aHUN

31




Figure 18 PucyHok 1

Bapuanr | C,n® | L, Mx['H | 1, OM
1 450 550 12

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: METO/IbI pacyeTa YaCTOTHBIX 1. Haiinure pe3onancHyto yactoty f0, pe3oHaHCHOE
XapaKTePUCTHK conpotusiieHue Rp, modoporHocTs Q 1 monocy
npomnyckanus I1 mapannensHoro koHtypa. Onpenenure
(ha3oBbIC CABUTH MEXKIY HAIPSDKEHUEM Ha KOHTYpE U
TOKOM B HEpa3BETBJICHHON YacTH Iienu Ha yactoTax f0,
0,99-f0 u 1,010

2.Cuuras, 4To cXeMa napauieJIbHOro KOHTypa
3alMTEIBAETCA OT UAECAILHOTO HCTOYHUKA
TapMOHHYECKOT0 TOKA ¢ KOMIUJIEKCHOM aMIUIUTYA0K J =
1 MA, TIoITyduTe BRIPQXKCHHS JUTSI pacdeTa KOMIUICKCHBIX
aMIUTUTY]I TOKOB B BETBSIX KOHTYypa. PaccuuTaiite u
MTOCTPOMTE BEKTOPHBIE TUATPAMMBI TOKOB,
otobpaxaromue I 3akon Kupxroda, ans gacror
BHemHero Bo3zaeiicTBus paBHbix f0, 0,99-f0 u 1,01-10

Onucanue MIKAJbI OLlEHUBAHUS

Ouyenxa: 5
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku svtnoanenus 3uanus.; OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku évinonnenus snanus: OneHka "ya0BICTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MMPEUMYILIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: ONeHKa "HeyI0BIETBOPUTENLHO" BEICTABIISCTCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MIPEUMYIIECTBEHHO HE BBITOJTHCHO
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KM-18. KoHTpO0JIb BbITIOJIHEHHS 1. 8§ pac4eTHOI0 3aJaHUSA

®opmbl peaym3anuu: IIposepka 3aganus

Tun koHTpOABLHOrO0 Meponpusitusi: Pacuerno-rpaguueckas padora

Bec xonTposabHoro meponpusitust B bPC: 4

IIpouenypa npoBeaeHnss KOHTPOJIBHOI0 Meponpusitusi: [IpoBepka NMpaBUIBHOCTH BBIITOJIHEHUS
IIYHKTa § pacyeTHOIO 3aJaHusl

Kpartkoe cogep:xkanue 3aiaHusA:
HmeeTcs pa3BeTBIIEHHAs LENb — CUCTEMA CBSA3aHHBIX KOHTYPOB (PUCYHOK 1), cxema u
napameTpsl KOTopoii 3aiansl (Tabiauna 1). Ha BXox 1ienu BKIIFOYEH UCTOYHUK FAPMOHUYECKOTO
CUTHaJIa (MCTOYHUK HAIPSDKEHUS WIM UCTOYHUK ToKa) ¢ ammuutyaoi EO=1 B (wm [0=1 MA) n
HYJICBOW HaYaIbHOU (a3oil.
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Figure 19 PucyHok 1. Cxema 1 (npumep 3agaHHOM cXeMbl)

Tabmuna 1 - @parMeHT Ta0IHIBI HHAUBUIYAIBHBIX 33JaHUI

Howmep no Yacrora, Z1, Z2 =176, Z3=175, Z4, Z7, Cxena | Boixo
KYpHAITY pan/c kOM Om Om Om MOwm !
1 2.6e6 700 7+j2200 | 8-j2200 | -j15 -j0.8 1 16

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

1.ITynkt 8. M300pazure NpUHIHUIHAIBHYIO
ANEKTPUYECKYIO CXEMY LIEMU C YYETOM YIPOLICHHH,
BBEJICHHBIX B IIYHKTE 7, U C YKa3aHUEM THUIIOB DJIEMEHTOB
Y HOMUHAJIBHBIX 3HAYEHUN UX napameTpoB. Paccumnraiite
0000I111eHHbIE TTapaMEeTPhI KAXKJI0TO U3 ABYX
K0J1e0aTeNbHbIX KOHTYPOB MOJIYYEHHON YIPOIIEHHOM
1enu (pe30HaHCHYI0 YacTOTY, JOOPOTHOCTb, OJIOCY
MIPONYCKaHUs, PE30HAHCHOE CONPOTUBIICHHE) U
Kod(ppurmeHT cBsa3u KOHTYpoB. CrenaiiTe BHIBOIBI IO
pe3yJibTaTaM pacyera

YMeTh: pacCUuThIBATH YaCTOTHBIC
XapaKTEPUCTUKHU JIMHENHBIX
AIEKTPUUECKHUX LIETIEN

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku vtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNe
BBHITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
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OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCs €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a9

Oyenka: 3
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHka "yI0BIeTBOPUTEIHLHO" BBICTABIISACTCS
€CITH 3aJIaHuE MMPEUMYIIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHUE BBITIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-19. KonTpoJsbHasi padora Ne 3

@opmbl peasu3anun: bunets (MMCBMEHHBIA OITPOC)

Tun KoHTpPoIBHOr0 MeponpusaTus: KontponsHas padora

Bec kouTposabHoro meponpusitusi B BPC: 8

IIpouenypa mnpoBeleHUs] KOHTPOJbHOr0 Meponpusitusi: BrimonHenue 3amanus Ousera B
PYKOIIKUCHOM popme

Kpatkoe cogepxanue 3agaHus:
Ha pucynke 1 npencraBiena cxema JUHEHHON JIEKTPUIECKON LIEITH.
BxoaHbIM cUTHANIOM SIBISIETCSI CUTHAJI UCTOYHUKA TAPMOHUYECKUX KOJICOaHUH, BEIXOAHON —
OTMEYEH Ha CXEMe.

T
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Figure 20 PucyHok 1

KoHTpoJibHbIe BONIpOCHI/3aJaHUA:

YMeTb: pacCUMTHIBATH YaCTOTHBIC 1.ITonyuure BbIpaXkeHUs 1J1s1 KOMIUIEKCHOTO
XapaKTEePUCTUKHU JIUHENHBIX korpdunuenta nepenaun, AUX nu GUX nenu,
ANEKTPUYECKUX LeTIel OIIPEAEIINTE YaCTOTy Cpe3a

2.Paccuntaiite 3HaueHue AUX Ha HyJIEeBOM 4acTOTE U Ha
6eckoHeyHocTH U nnoctpoiite rpaguk AUYX npu R1 =R2
=R

3.Kak m3menutcs rpadpuk AUX, eciii BABOE YBEITHYUTH
€MKOCTh KOHJIeHcaTopa (IoKa3aTh Ha TOM e rpaduke)

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evinoineHus shanus: OneHkKa "oTINYHO" BBICTABISETCS €CIU 3aaHHe
BBITIOJTHEHO B TTOJTHOM 00bEME WIIH BBITIOJTHEHO MPEHMYIIIECTBEHHO BEPHO

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
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OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCs €CIU
OOJIBITMHCTBO BOMPOCOB PACKPHITO. BEIOPAHO BEPHOE HAIIPABIICHHE JIsl PEIICHUS 33134

Oyenka: 3
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHka "yI0BIeTBOPUTEIHLHO" BBICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHUE BBITIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-20. 3amura sadoparopHoii pa6oTsl Ne 4, ko110KkBUYM Ne 4

®opmbl peaquzanun: CMmemanHas Gopma

Tun koHTpoILHOrO Meponpusitusi: TectupoBanue

Bec kouTposabHoro meponpusitusi B BPC: 7

IIpouenypa mnpoBeaeHMss KOHTPOJBLHOro MeponpusaTusa: [IpoBepka HaauuuMsg U KadyecTBa
JIOMAIITHEN TOArOTOBKY K TabopaTopHOi padoTe, BOMPOCHI 10 MOAr0TOBKE. Bompock! Ha 3HaHMS 110
XOJly BBINIOJHEHHS JIaDOpaTOpHOW pabOThl W Ha JTame NpUeMa OT4YeTa. 3aKIIOYUTEIHHOE
TecTUpoBaHue (KoymokBuyMm). MToromas oreHka BbIcTaBisieTcs 1o ¢opmyne: 0,2*ouenka 3a
noarotoBky+0,2*onenka 3a oruer+0,6*o1eHKa 3a TeCTUPOBAHHE

KpaTkoe conep:kanue 3a1aHusi:
Jlana cxema, mpeicTaBlIeHHAs Ha pUCYHKE 1.

o— o
R
Upgx Ce= Ugpix
L L
& )
JaHo:

C=1HD, R=10 KOuM
Figure 21 PucyHok 1

Ha xaxxaplit Bompoc Tecta He0OXOAMMO AaTh YUCIOBOM OTBET. Eciu 0TBET comep UT IpOOHYIO
4acTb, TO €r0 CJIEYeT OKPYIIIUTH IO MpaBUiIaM 10 LEI0YUCIEHHOTO 3HAUEHUSI.

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3HaTh: METO/IbI pacyeTa YaCTOTHBIX 1.Kakum o0pa3oM MOKHO 3KCHIEPUMEHTAIBHO MOTYYHUTh
XapaKTePUCTHK aMIUTUTY/IHO-YaCTOTHYIO XapaKTePUCTUKY?

2.KakuM 00pa3zoM MOXKHO IKCIIEPUMEHTAIbHO MOTYyYUTh
($ha30-4aCTOTHYIO XapaKTEPUCTUKY?

3.Kak 3aBucar AUX u ®UX punbTpoB Ha O6aze
nociuenoBarenbHoi RC-1ienu ot eMKocTH KOHeHcaTopa?
OT conpoTUBIEHUS pe3ucTopa?
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YMeTh: aHaIM3UpOBaTh YaCTOTHBIE 1.0Onpenenute 3HaueHne AUX Ha HyJI€BOW 4acToTe

XapaKTEePUCTUKU JIMHENHBIX 2.0npenenuTte, K KakoMy 3HaueHuto crpemurcss AUX
JNEKTPUYECKUX neneun u pyu 6ECKOHEUHO 0OJIbIION YacTOTe

IIPOBOJIUTH 150.¢ 3.0npenenute THN puabTpa: B OTBETE 3anUIInTe 1, eciu
AKCIIEpUMEHTAIbHbIC sto ®HY; 2 — ®BY, 3 — [1®, 4 — PO

U CCJIEJOBAHMUS 4.0Onpenenute MakcuMalibHOE 3HaueHne AUX

5.0mnpenenure MOCTOSHHYIO BPEMEHU 1IEMH, OTBET
MIPUBEJIUTE B [MKC]

6.0mpenenute kKo3QPUIIMEHT 3aTyXaHUsl, OTBET
npuBeaute B [x1e3 pan/c]

7.0mnpenenute 4acToTy cpe3a GuiIbTpa, OTBET IPUBEIUTE
B [KI'11]

8.0npenenute 3HaueHne @YX Ha HyJIeBOH 4acTOTE,
OTBET MPUBEAUTE B Ipagycax

9.0npenenute, kK KakoMy 3HaueHUI0 ctpeMutcs: OYUYX
npu OECKOHEYHO OOJIBIION YaCcTOTE, OTBET IPUBEIUTE B
rpagycax

10.0Onpenenure 3nauenne @YX Ha yacTore cpesa, OTBET
MIPUBEJIUTE B Ipajiycax

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku binoanenus 3nanus: OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBIIIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHKa "XopoIo" BBICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANpaBICHHUE [Tl pEIICHUs 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanus: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHle MPEUMYIIECTBEHHO BHIIIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIM 3aJJaHUE BBITTOJIHEHO HEBEPHO UJTU MPEUMYIIECTBEHHO HE BBIMOIHEHO

4 cemecTp

KM-1. 3amuTa 1ad6opaTopHoii padorsl Ne 5, Ko1okBUYM Ne 5§

®opmbl peanusanun: Cmentannas Gopma

Tun koHTpoIbLHOrO Meponpusitusi: TectupoBanue

Bec konTposbHOro Meponpusitusi B BPC: 12

IIpouenypa mnpoBeaeHMss KOHTPOJBLHOIO MeponpusaTHsa: [IpoBepka HanuuuMsg W KadecTBa
JIOMaITHEe OArOTOBKHU K J1JabopaTopHO padoTe, BOMPOCH! 10 MOAr0oTOBKE. Bonpock! Ha 3HaHMS 110
XOJly BBINIOJHEHUs JIaOOpaTOpHOW paboOThl M Ha JTarne IMpuUeMa OT4yeTa. 3aKIIOUUTEeNHbHOE
TecTUpoBaHue (KoyokBuyMm). MrToromas oreHka BbIcTaBisieTcs 1o ¢opmyne: 0,2*ouenka 3a
noarotoBky+0,2*omenka 3a otTuet+0,6*o1ieHKa 3a TECTUPOBAHUE

Kparkoe conepxxkanue 3a1aHus:
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Jlana cxema koje0aTeIbHOr0 KOHTYpa, IPEICTaBICHHOTO Ha pUCYHKE 1.

L Hatior

. C— Q=100, r= 10 Omn,
wy = 10% pag/c

:[ E=1B

Figure 22 PucyHok 1

Ha xaxxp1it Bompoc Tecta He00X0AMMO JaTh YUCIIOBOM O0TBET. ECiin OTBET COMEPKUT IPOOHYIO
4acTh, TO €ro CJIEAYET OKPYTIUTh MO MPaBUIIaM JI0 LIEIOYUCICHHOTO 3HAUCHUS

KoHTposibHbIe BONPOCHI/3aJaHUA:

3HaTh: METO/IbI pacuera 1.Onpenenure pe30HAHCHOE COMPOTUBIICHUE, OTBET
MapaMeTpoB JIMHENUHBIX npuBeaute B [OM]
YETBIPEXTOJFOCHUKOB 2.0npenenure XapaKTEPUCTUUECKOE COMIPOTUBIICHHUE,

OTBET npuBeAuTe B [KOM]|

3.0npenenuTe MMPUHY MOJIOCH porryckanus AUX,
otBeT npuBeauTe B [-10°3 pan/c]

4.0Onpenenure aMILUIUTYy HallpsDKEHUS HA KaTyILKe
UHAYKTUBHOCTH, €CJIM YaCTOTa UCTOYHHMKA paBHA
PE30HaHCHOM; OTBET puBeAnTE B [B]

5.0npenenute UHAYKTUBHOCTb KATYILIKU, OTBET
npuseaute B [MIH]

6.0npenenuTe HadyalbHYIO a3y HaNpsKEHUs Ha
KaTyIIKe UHYKTUBHOCTH, €CJIM YaCTOTa UCTOUHUKA
paBHa PE30HAHCHOM; OTBET IPUBEIUTE B Ipajlycax
7.0mnpenenuTe aMIIUTYAy HAIpsKEHUS HA KaTyIIKe
WHAYKTUBHOCTH, €CJIM 4aCTOTa UCTOYHHKA
COOTBETCTBYET HM)KHEW I'paHULIE MOJIOCHI MPOITYCKAHUS;
OTBET npuBeAuTe B [B]

8.0mpenenute HayaIbHYIO0 a3y HaNpPsHKEHUs Ha
KaTyIlIKe UHIYKTUBHOCTH, €CIM YacTOTa UCTOYHUKA
COOTBETCTBYET HM)KHEW I'paHULIE MOJIOCHI IPOITYCKAHUS;
OTBET NMPUBEANUTE B rpagycax

9.Kax nzmenutcs 106poTHOCTh npu yBenuuenuu C B 4
pasa; NpuBeAUTE HOBOE 3HAUeHUE IOOPOTHOCTH
10.Kak u3meHuTcs rnosuoca nporyckaHus npu
yBesmueHuu C B 4 pa3a; IpUBEIUTE HOBOE 3HAUCHUE
1oJIockl npornyckanus B [-1073 pan/c]

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku vtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHue
BBHITIOJTHEHO B MOJIHOM 00'beME WIJIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OeHKa "X0opoIno" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [Tl PEIICHUS 3a/1a4
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Oyenka: 3

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2

Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHue BBIMIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-2. 3amuTa foMamHux 3aganui 9-11

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOJIBLHOr0 MeponpusaTHs: JloMalHee 3a1aHue

Bec konTpoabHoro meponpusitusi B bPC: 12

IIpouenypa npoBegeHHsi KOHTPOJHLHOI0 MepONpPUATHA: BrInoiHeHHE 3a7aHusl B PYKOMUCHOM

dbopme

KpaTKOC CoA€cpKaHHuE 3alaHUA:

I[3 9: Cxema YCTBIPCXIIOIHOCHUKA TPCACTABJICHA HA PUCYHKE 1, BAapHUAHTBI CXEM M THUIIL
napamMeTpoOB NPUBCACHLI B Ta6JII/IIle WHAUBUAYAJIbHBIX 3aI[aHI/II7I

—_]

R,
R>

__C

Figure 23 PucyHok 1

13 10: Cxema 1ienu epBoro nopsiika u300pakeHa Ha pUCYHKE 2, BApUAHTBI CXEM U BBIXOJHBIX
CUTHAJIOB MPUBE/IEHBI B Ta0IMIle MHAMBUAYAIbHBIX 3a1aHuil. Ha BxoJe nenu neicTByet
noctosiHHbIA nctoyHuk J/1C nnu Toka. B HyneBoii MOMEHT BpeMEHH UCTOYHUK 3HEPTUU
oTkiroyaercs (nctouHuk DJ[C 3akopaunBaeTcsi, HCTOYHUK TOKa OOpBIBAETCS)

—>1
|

| I |

A R>

(N

(-'V

E R [

Figure 24 PucyHok 2

I3 11: Cxema nienu n3o0pakena Ha pucynke 2. Ha Bxop nenm aeiictByet umiryinbe IC (nmm
TOKa) IpAMOYTosIbHOM hopMbl. HoMep cxeMbl, HOMEp BBIX0JIa M BUJ] BEIXOJHOTO OTKJIMKA IETH
(TOK MM HampsHKEHUE) 3aaHbl B TA0IHIE HHIUBUAYATbHBIX 3aJaHUN

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: METO/BI aHanau3a 1.11.1 Onpenenute onepatopHbIil KOAPPUITUEHT
HECTALMOHAPHBIX  IPOLECCOB B nepeaaydy Lenu JJIs 33JaHHOTO BBIXOJJHOTO OTKJIMKA
JIMHENHBIX AJEKTPUUECKUX LETSX 11.2 Haiiaute BbIpa)keHre, ONMMUCHIBAIOIIEE CUTHAII HA

BBIXOJI€ LIETIN, U MIOCTPOMTE €ro NIPUMEPHYIO
OCLMJUIOrpaMMy, CUMTAs, YTO JJIUTEIBHOCTh UMITYJIbCa

paBHA MOCTOSIHHOM BPCMCHH LICTIN
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3HaTE: METOIEI pacuera 1.9.1 Haiinute BbIpakeHHUs, ONUCHIBAIOIINE 3a/IaHHBIC

napameTpoB JTUHEHHBIX rapamMeTpbl YETHIPEXIIOIIOCHUKA

YETHIPEXTOJIOCHUKOB 9.2 JlaiiTe pu3HUECKyr0 HHTEPIPETALNIO HANICHHBIX
11apamMeTpoB

3HaTh: 3aKOHbI KOMMYTallMM | 1.10.1 CocraBbte nuddepeHiuanpHOe ypaBHEHUE,

napameTpbl MePEXO0THBIX OIHCHIBAIOIIEe COOCTBCHHBIE KOJICOAHMSI B IIETIN

MIPOLIECCOB (pucyHOK 1), OTHOCUTENIBHO 33JAHHOTO BBIXOIHOTO
CUTHaJA.

10.2 Onpenenure HavYaIbHOE YCIOBHUE M PEIITUTE
muddepeHraibHOe ypaBHEHHE B 00IIEM BUIE.

10.3 [TocTpoiiTe, KaueCTBEHHO, TpadyK MOITYyICHHOM
BPEMEHHO 3aBUCUMOCTH BBIXO/IHOTO CUTHAIA.

10.4 OtmeTbTe Ha rpaduKe MOCTOSHHYIO BPEMEHH LIETIH
Y BpeMsl YCTAaHOBIICHUS

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHUe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIETBOPUTEIHLHO" BHICTABIISETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BHITIOTHEHO

Oyenka: 2
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO

KM-3. KoutpoJabHnas padora Ne 4

®opmbl peaju3anum: buiersl (MMCbMEHHBIN 0IPOC)

Tun kouTpoabHoro Mmeponpusitusi: KonrponsHas padora

Bec kouTposabHoro meponpusitusi B bPC: 14

IIpoueaypa mnpoBegeHUs] KOHTPOJILHOrO MeponpusaTHsi: BoinonHeHue 3agaHus Ounera B
pyKONHCHOH popme

Kpartkoe cogep:xxanue 3aganus:
Cxewma 1ienu npuBeIeHa Ha PUCYHKE 1.
Ha Bxose nenu neiicTByeT UCTOYHUK HampspkeHus E (pucyHok 2).
BrixogHo# curnan — HanpsibkeHue Ha pesucrope R1
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Figure 25 PucyHok 1
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Figure 26 PucyHoK 2

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTs: aHaIIM3UPOBATh 1.Haiigute onepaTtopHoe n300pa>keHUuE BXOAHOTO
HECTallMOHAPHBIE  TPOLIECCHl B CUTHaJIa

JUHEHHBIX AJIEKTPUUYECKUX IIETIsIX 2.0npenenute onepaTopHbIi KOYPPUIIMESHT Mepeadn
OTIEPATOPHBIM METOJIOM LIETIH JIJIS1 33JTAHHOTO BBIXOJTHOTO OTKJIMKA

3.HaiinuTe BbIpaXkeHHEe CUTHAJIa HAa BBIXOJIE 11T, U
MIOCTPOMTE €ro NPUMEPHYIO OCIIMIIJIOTPAMMY, CUMTA,
YTO JJIUTENBHOCTh UMITYJIbCA T paBHA MOCTOSTHHOM
Bpemenu uenu npu R1 =R2 =R

4.Kak u3MEHHUTCS OTKJIUK, ECJIM BIBOE€ YMEHBUIUTD
€MKOCTb KOHJIeHCaTopa (IT0Ka3aTh Ha TOM ke rpaduke)

Onucanue MKAJbl OLEHUBAHMS

Ouenxa: 5
Huosienuii nopoe sevinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku evtnoanenus 3uanus.; OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku évinonnenus snanus: OneHka "ya0BICTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MTPEUMYIIIECTBEHHO BBITIOJHEHO

Oyenka: 2
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Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! OI_IGHKa "HCYI[OBJIGTBOpI/ITeJIbHOH BBICTABJIACTCSA
€CJIK 3aJaH1EC BBIITOJIHECHO HEBCPHO UJIU IMPEUMYIIECCTBEHHO HE BBIITIOJTHEHO

KM-4. 3ammra 1adoparopHoii padorsl Ne 6, kossmokBuyM Ne 6

®opwmbl peasu3anun: Cmenrannas Gopma

Tun KOHTPOJBLHOr0 MeponpusaTusi: TecTupoBaHue

Bec koHTpObHOrO MeponpusTusi B BPC: 12

IIpouenypa mnpoBeaeHHsi KOHTPOJLHOro MeponpusaTusa: [IpoBepka HanMuuMsg U KadyecTBa
JIOMAIITHEH TTOJTOTOBKHU K TAOOpaTopHOi paboTe, BOMPOCHI IO MOATOTOBKE. BONpockl Ha 3HAHUS 110
XOJly BBINOJHEHHUS J1labOpaTOpHOW pabOTHl M Ha JTale IMpueMa oTyeTa. 3aKIIYUTEIbHOE
TecTUpoBaHue (KOJUIOKBUYyM). WToromasi oreHKa BbICTaBisieTcss 1o ¢opmyie: 0,2*oreHka 3a
noarotoBky+0,2*oreHka 3a oruet+0,6*o1ieHKa 3a TECTUPOBAHUE

KpaTlcoe CodcpKaHUuE 3alaHUA:

I[aHa CXEMa, MPEACTAaBJICHHAs HA PUCYHKE 1.

o I I o
C
UBK R uBbIK
W W
o E

Hano:

C=5uD, R=2 kOmMm

Figure 27 PucyHok 1

Ha xax b1t Borpoc TecTa He0OXO0AUMO 1aTh YHCIOBOU OTBET. Eclii OTBET COAEPKUT TPOOHYIO
4acTb, TO €r0 CJIEyeT OKPYIJIUTD [0 MpaBUjIaM JI0 LIEJIOYUCIEHHOTO 3HAaUEeHUS

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: 3aKOHbl KOMMYyTallUM U

1.JlatiTe onpeneneHue NocTosHHONU BpeMenn RC-nienu.

napameTpbl MEPEXOIHBIX Kak ee Mo>xHO ornpenenuTs mo rpaduky CBOOOIHBIX
IIPOLIECCOB npoueccoB? Paccuutarh uepes mapameTpsl Lenu?
2.Kax cBsi3aHbl MEXy cOO0 BpeMsl YCTaHOBIICHUS U
nocrosiHHas Bpemenu RC-uenu?
3.Kakumu napamerpamu Koie0aTeIbHOTO KOHTYpa
OTIPEJIETISIOTCS 4aCTOTa CBOOOHBIX KOJIEOAHMIT?
CKopocTh 3aTyXaHus CBOOOIAHBIX KoJebaHuii?
YMeTh: aHaJM3UPOBATh 1.0Omnpenenurte HanpsHKEHUE HA KaTYIIKE WHIYKTHUBHOCTH
HECTALMOHAPHBIE  NPOLIECCHI B cpasy I0cJe KOMMYTalUHU - MOAKJIFOYEHU Ha BXO/I LIETTH
JIMHEMHBIX JIEKTPUUYECKUX LEMAX U MOCTOSIHHOTO HampskeHust BenmnunHou 10 B, otBet
MIPOBOJUTH 170:¢ npeacTasbTe B [B]
AKCIIEPUMEHTAIbHBIE 2.0npenenute HaMPsHKEHUE HA KATYIIKE HHIYKTUBHOCTH
HCCJIeTI0BaHHUS B YCTAaHOBUBILIEMCS PEXKUME M1OCIIE MMOJKIOYEHUS Ha

BXO/I LIETIH MOCTOSIHHOTO HanpspkeHus BennuuHon 10 B,
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OTBET MpecTaBbTe B [B]

3.0mnpenenute HaNpsHKEHUE HA PE3UCTOPE cpasy Mociie
KOMMYTAIIUHU - OJKIIOYSHUSI Ha BXO/I IeTH
IIOCTOSIHHOTO HalpspkeHus BenuunHou 10 B, oTeer
npeacraBsTe B [B]

4.0npenenute HaNpsSKEHUE HA PE3UCTOPE B
YCTaHOBUBLIEMCS PEXKUME MOCIIE MOAKIIOUEHHUS Ha BXOJ
LIENIY TIOCTOSIHHOIO HanpskeHus BenuuuHou 10 B, otBer
npeacraBsTe B [B]

5.0npenenure TOK B LENH cpa3y M0CIE KOMMYTALIUHU -
MOJIKJIFOUEHUS Ha BXOJ LIETIU TOCTOSTHHOTO HAMPsDKEHUS
BenmunHou 10 B, oTBer npencraBbre B [MA]
6.01penenuTe TOK B LIENU B YCTAHOBUBILIEMCS PEKHUME
10CJIE TIOJKJIIOYEHHS HAa BXOJI LIENH ITIOCTOSHHOTO
HanpsbkeHus BennunHoi 10 B, oTBeT mpeacTaBbTe B
[MA]

7.Paccunraiite kK03 GUIUEHT 3aTyXaHUsI, OTBET
npencrasbTe B [-10"3 pan/c]

8.PaccunraiiTe NOCTOSIHHYIO BPEMEHU 1IETIH, OTBET
MPEJICTaBbTE B [MKC]|

9.Paccuuraiite BpeMsi yCTaHOBJICHUSI, OTBET MPEJICTABbTE
B [MKC]

10.Be1bepute HOMEP NEPEXOTHOM XapaKTEPUCTUKH,
MPEACTaBICHHON Ha PUCYHKE 2 U COOTBETCTBYIOLLIEH
3aIaHHOU LIETIH

ITepexoansle XapaKTePHCTHKH

1.1
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Figure 28 PucyHoK 2

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenxa: 5
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku evtnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBHITIOJTHEHO B MOJIHOM 00'beME WIJIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku evtnoanenus 3uanus.; OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOMPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnenus snanus: OueHka "ya0BIeTBOPUTEIHLHO" BBICTABISCTCS
€CITH 3aJIaHUE MTPEUMYIIIECTBEHHO BBITIOJHEHO
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Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus: 3uanus. OueHKa "HeyI0BIETBOPUTEIBLHO'" BBICTABIACTCS
€CJIM 3aJ]JaHuE BBIMIOJHEHO HEBEPHO WJIM MTPEUMYILIECTBEHHO HE BBINOIHEHO

KM-5. KontpoabHas padora Ne 5

@opmbl peasu3anun: bunets (MMCBMEHHBINA OITPOC)

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B bPC: 14

IIpouenypa mnpoBefeHUs] KOHTPOJLHOIO MePONPUATUs: BrimonHeHue 3amanus Ouiera B
PYKOTIUCHOM opme

Kparkoe cogepxxanue 3aganus:
OpnHoponHas IMHUA nepegadu 0e3 noTepb HarpyKeHa Ha CONPOTUBIIEHHUE ZH.
JlMHa TMHUM U €€ BOJIHOBOE CONIPOTUBIIEHHE U3BECTHBI. Da30Bas CKOPOCTh PACIPOCTPAHEHUS
BOJIHBI B JINHUM CYMTACTCSI paBHOM CKOPOCTH CBeTa B BakyyMe. Ko BXOAy JIMHUU MOAKIIIOYEH
COIJIACOBaHHBIN ¢ TMHUEN reHepaTop rapmonndeckoit 9J1C (111 HEYETHBIX HOMEPOB
BapHUaHTOB) WJIM TOKA ([l YETHBIX HOMEPOB BAPHAHTOB) HANpsKEHUE (WM TOK) Ha 3aKUMax
KOTOPOTO 3a/1aHbl:
u(t)y=Um-cos(2n-fr-t), i(t)=Im-cos(2n-frt))

KoHTpoJibHbIE BONIPOCHI/3aJaHUSA:

YMmers: MIPOBOJIUTH pacuer 1.0npenenure KOMIUIEKCHBIC aMILIATY/ IbI MTAJAI0ONICH 1
pacrpeneieHui aMIUIUTY ] OTpa)XEHHOU BOJIH HANPSHKEHUS (U1l YETHBIX HOMEPOB
HalpsOKEHUH W TOKOB B JIMHUU BapUAHTOB) WJIM TOKA (JIJIs1 HEYETHBIX HOMEPOB
nepeaadn pu Ppa3INYHBIX BAapUAaHTOB) Ha paccTOssHUU Z0 OT Harpy3Ku

pexxuMax ee paboThl 2.ITocTpoiiTe B MaciTabe BEKTOPHYIO JUarpaMmmy

HapsLKEHUH (17151 YeTHBIX HOMEPOB BapUAHTOB) WU
TOKOB (/17151 HEYETHBIX HOMEPOB BAPHAHTOB) B IAHHOM
CEYCHUH JINHUU

Onucanue MIKAJbI OLlEeHUBAHUS

Ouenka: 5
Huodienuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJIHOM 00bEME WIJIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pEIIeHUs 3a/1a4

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnenus snanus: OneHka "ya0BIeTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: OTNeHKa "HeyIOBISTBOPUTENLHO" BEICTABIISCTCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MPEUMYIIECTBEHHO HE BBITOJTHEHO

KM-6. 3ammTa 1adoparopHoii padorsl Ne 7, kossmokBuym Ne 7

®opmbl peanusanun: Cmenrannas Gopma
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Tun KOHTPOILHOr0 MeponpuaTHA: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B bPC: 12

IIpoueaypa mnpoBeleHHsi KOHTPOJbHOro Meponpustusi: IlpoBepka HamuuuMs M KadecTBa
JIOMaIIHel MOATOTOBKH K J1a00paTOpHOM paboTe, BOIPOCH! IO MOATOTOBKE. Bompockl Ha 3HaHMS 1O
XOJly BBINOJHEHHUS JIAOOpaTOpHOW pabOThl M Ha JTalne INpUeMa OT4YeTa. 3aKIIOUYUTEIBHOE
TecTupoBaHue (KOJUTOKBUyM). MrtoroBas omenka BwicTaBisiercss mo ¢opmyne: 0,2%*omnenka 3a
noarotoBky+0,2*onenka 3a oruer+0,6*o1eHKa 3a TECTUPOBAHHE

KpaTkoe conep:kanue 3a1aHusi:

Ucrounnk rapmonnueckor JIC ¢ yacroroit 40 MI'1 moAKIt0YEH K pa30MKHYTOM Ha KOHIIE
nuaun gyHor 2000 cm. BorHoBoe conporuBienue guanu 40 Om, ammutyaa 3/1C 10 B.

Ha xaxxp1it Bompoc Tecta He00X0AMMO JaTh YMCIIOBOM OTBET. ECiin OTBET COAEPIKUT IPOOHYIO
4acTh, TO €ro CIEAYET OKPYTIUTH MO MPaBHIIaM JI0 1IEJIOUHCIEHHOTO 3HAYCHHUSI.

KoHTpoJibHBbIE BOIPOCHI/3a1aHUA:

3HaTh: METO/bI AHAJIN3a BOJIHOBBIX
IIPOLIECCOB B HArpYKEHHOM JIMHUU
nepesadn

1.Kak sxcnepuMeHTaabHO 10100paTh COrIacOBAHHYIO
Harpysky?

2.Kak skcrepuMeHTalbHO NOJTY4YUTh pacipeeIeHue
aMIUINTYl HAaIPSDKEHUM B JIMHUN?

3.Kax sxcneprMeHTanbHO ONPEAEIUTh NapaMeTphbl
Harpy3KkH B JMHUU Nepenadun?

4.Kak u3MEHHUTCS 3aKOH pacIpeieeHHs aMILTUTYIbl
HanpsHKEHUs BIOJb JUHUHU, PA30OMKHYTOH Ha KOHIIE
(3aKOpOYECHHOM Ha KOHIIE), €CJIM YMEHBIITUTCS JJIMHA
nuHUAU?

5.M300pa3ute kpuBbIC pactpeneseHrs aMILTUTY/ L
HanpsDKEHUs U TOKA BJI0JIb JINHUM, HAaTPYKEHHOM Ha
€MKOCTb (MHIYKTUBHOCTH). Kak n3MeHuTCs 3aK0H
pacripeiesieHus], €ClIi eMKOCTh (MHIYKTUBHOCTB)
YBEJIMUYUTH (YMEHBIINTH)?

YMers: aHAIM3UPOBATh
CTallMOHApHBIE MTPOLECCHl B JIMHUU
nepefaud M OPOBOAMTH  MX
DKCIEPUMEHTAJIbHBIE
UCCIIEI0BaHMS

1.0Onpenenute MOAYIb KO3(PPHUIIMEHTA OTPAKEHUS B
IIPOLIEHTaX

2.0npenenute dazy kodpduimenta OTpakeHUs B
rpagycax

3.0npenenuTe 1Meyioe YUCIIO AJTUH BOJH,
YKJIQJIbIBAIOLIUXCS B IMHUU

4.0Onpenenute 3NEKTPUUECKYIO JJIMHY JJUHUU B Tpasycax
5.0npenenute K03GGUIMEHT CTOSUYEH BOJIHBI B

muHuU (ykaxure 0, eciii 3HaueHHe CTPEMUTCS K
OECKOHEYHOCTH)

6.0mnpenenuTe pexxuM B TMHUU:

1) pexxuM cTosueil BOJHBIL; 2) pekuM Oeryiei BOJIHbI; 3)
CMEIIAaHHBIN PEXUM

7.PaccunTaiiTe BEMECTBEHHYIO YaCTh BXOJHOTO
CONPOTUBIIEHUA TUHUU B [OM]

8.Paccunralite MEUMYIO 4acTh BXOJAHOTO COITPOTHUBIICHUS
nuHuU B [OM]

9.PaccunTaiiTe aMIIMTYy NaAaroliei BOJTHbI
HaIpsDKEHUs Ha Harpyske B [B]

10.Paccunraiite aMIuTy 1y HapsHKEHUS B CEYEHUN
Harpysku B [B]
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Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku btnonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJTHEHO B MOJIHOM 00'beME WJIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku vtnoanenus 3nanus. OueHka "Xopomio" BbICTABISAETCA €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a/1a9

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISETCS
€CJIM 3aJJaHUE TPEUMYIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: ONeHKa "HeyI0OBICTBOPUTEIIEHO" BEICTABIISCTCS
€CIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBIITOIHEHO

KM-7. 3amura joMamaux 3aganuii 12-14

®opmbl peanauzanuu: [lncemenHas padora

Tun KkoHTpPOIBHOrO MeponpuaTHs: J[omamHee 3ananue

Bec koHTpobHOr0 Meponpustusi B BPC: 12

IIpouenypa npoBeaeHHss KOHTPOJBLHOIO MEpPONPHUATHA: BhINONHEHNE 33alaHus B PYKOIIMCHOMU

dbopme

Kparkoe cogepxanue 3agaHus:
J3 12: JIByxnpoBoaHast TUHUS 0€3 MOTeph C BOJIHOBBIM CONPOTUBIIEHUEM ZB U JUIMHON LiauH
Harpy’keHa Ha CONPOTHUBIIEHUE ZH U MOoJIKI04YeHa K uctouHuky J/1C ¢ yacrortoii f,
amruTynoi Ur 1 BHYTpEHHHUM cONIpOTHBIIEHHEM Zr = ZB. Ha paccrosauu Lp ot Harpy3ku
MEXly IPOBOJIaMU JINHUU BKIIIOUEHO PEAKTUBHOE conpoTuBieHue Zp. [lapameTps! npuBeneHsbl
B TaOJUIE UHIMBUTyaJIbHBIX 3aJaHUM
13 13: 3anana Gynkuus conporusnenus Z(p) = (a4-p™4 + a2-p*2 + 1)/(b3-p*3 + bl-p)
13 14: llenb ¢ HEMUHENHBIM ABYXIIOJIOCHUKOM IPECTaBI€HA HA PUCYHKE

u(t)

Ha Bxone nenu neiictByet rapMmoHnueckoe HanpspkeHue Buaa e(t)=E0+Em-cos(w0-t).
ITapametps! Hanpsbxenus EO, Em u @0, conpoTtusnenue pesucropa Rr, u Buj HENMMHENHOTO
JIBYXMONIIOCHUKA N 3a/1aHbl B Ta0JIHIIe HHANBUAYAIBHBIX 3a/laHUN

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: METO/bI AHAJIN3a BOJIHOBBIX 1.12.1 Paccumntaiite KbB Ha pa3HbIX y4acTKax JMHHUH
MPOLECCOB B HArPY>KEHHOW JIMHUU 12.2 Haiinure BXOJHOE CONPOTHBIICHUE JINHUU B MECTE
nepesadn MIOJIKJIFOUEHUS TeHepaTopa

12.3 IoctpoiiTe rpadmkn pactpeaeIeHnd aMILTUTY/T
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HAIps>KCHUA U TOKA B JIMHUA

3HaTh: METOBI pacyera 1.14.1 Iloctpoiite BAX HennHENHOro IBYXIIOJIIOCHHKA,
HEJIMHEHHBIX IEKTPUUECKUX Harpy304Hyo NpsiMylo, ONpesieInTe pabouyro TOUKY
uenemn JBYMSI CIIOCOOAMM: aHAIMTHYECKU U IPauIeCKH.

Onpenenure kpyruzny BAX HenuHetHOrO 351eMeHTa S B
paboueii Touke, paccunTaiire nuddepenunansuoe
COIIPOTHUBIICHUE HENMMHEIHOTO nneMenTa. Onpeaenure
HanpspkeHue u(t) ¥ Tok i(t) Ha HeTMHEWHOM
JBYXIOJIFOCHUKE, TOCTPOUTE UX OCIIMIIJIOTPAMMBI

14.2 PaccunraiiTe aMIUIUTY/bl U YACTOThl FTAPMOHUK TOKA
yepe3 HeJIMHEHHbBIN IBYXITOIIOCHUK, UCO0JIb3ys BAX.
O06ocHyiiTe 11e1ec000pa3HOCTh Mepexoia K TMHSHHON
CXeMe 3aMeUICHHs HETMHEITHOTO BYXITOIFOCHUKA

14.3 IlocTpoiiTe crieKTpaibHbIE UarpaMMbl Ha BXOJIE€ U
BBIXOJI€ LIETIH C HEIMHEHHBIM JBYXIOIIOCHUKOM

YMeTb:  OCYWIECTBIATH  CHHTE3 1.13.1 CunTe3upoBath JBE CXEMBbI JBYXIIOIIOCHUKA
JUHEUHBIX JIBYXIOJIOCHUKOB IIO IyTeM MpejcTaBieHuss QyHKUUHU Z(p) B BUJIE LIETTHON
3a/laHHBIM XapaKTepUCTHKAM JpoOU MyTeM JeJICHUs [TOJINHOMOB, HAUMHAs, B OJTHOM

cjIydae, Co CTapuiux, a B ApyroM — ¢ MjIaauimnx CTeNeHEeH
IIOoJIMHOMA JCIIUMOTO

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus ¢ npoyenmax. 90
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHUe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OLeHKa "X0opoIIo" BICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pEIIeHUs 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoaneHus snanus: OueHka "yIoBIeTBOPUTENBHO" BBICTABIISETCS
€CIIU 3a/l1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

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

KM-8. 3amura sa6opatopHoii padorsl Ne 8, kos1okBuyM Ne 8

®opmbl peanusanun: Cmenrannas Gopma

Tun koHTpoILHOrO Meponpusitus: TectupoBanue

Bec konTposbHOr0 Meponpusitusi B BPC: 12

IIpouenypa mnpoBeaeHMss KOHTPOJBLHOIO MeponpusaTHsa: [IpoBepka HanuuuMsg M KadecTBa
JIOMaITHEN TOArOTOBKH K JJabopaTopHOH paboTe, BOIPOCHI 10 MOAr0TOBKE. Bonmpock! Ha 3HaHUS IO
XOJly BBINOJHEHUS JIaOOpaTOpHOW pabOThl M Ha JTale IMpuUeMa OT4YeTa. 3aKIIOUUTENIbHOE
TecTUpoBaHue (KoiiokBuyMm). MrToromas oreHka BbIcTaBisieTcs 1no ¢opmyne: 0,2*ouenka 3a
noarotoBky+0,2*orenka 3a otuer+0,6*o1eHka 3a TeCTUpOBaHUE

KpaTlcoe CoA€cpKaHME 3alaHUA:
I[aHa HEJIUHEWHas PE3UCTUBHAA LICIIb, IPECACTABIICHHAA HA PUCYHKC 1.
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Figure 29 PucyHok 1

Ha xaxxp1it Bompoc TecTa He00X0AMMO JaTh YUCIIOBOM OTBET. ECii OTBET COMEPIKUT IPOOHYIO
4acTh, TO €ro CJIEAYET OKPYTIUTh MO MPaBHUIIaM JI0 LIEIOUUCICHHOTO 3HAUCHUSI

KoHTposibHbIe BONPOCHI/3aJaHUA:

3HaTh: METO/IbI pacuera 1.Uto Takoe BOibT-aMIIepHAsl XapaKTepUCTUKa quoa?

HEJIMHEHHBIX AIEKTPUUECKUX Kak ee nmosiy4nts sKcriepuMeHTaIbHO?

nemneu 2.Yto Takoe pabouas TOYKa U KaK €€ ONPEACIIUTh:
HKCHEPUMEHTAIBHO, rpaduaecKu’?
3.Kakum 00pa3om ¢ MOMOIIbIO ABYXKaHAIBHOTO
ocuusuiorpaga noay4yuTh OCHUIIOTpaMMy CUTHAJIa Ha
BBIXOJI€ IBYXIIOJIYIIEPUOJTHOTO BBIPSIMUTENS?

YMers: aHAIM3UPOBATh 1.0Onpenenute HanpsHKEHUE HA 1MOZE B paboydel TOuKe,

HEJIMHEHHBIE AIEKTPUUECKUE ILIENU eciu e(t) = E =2 B; orBet npuseaute B [MB]

u MPOBOHUTH 1704 2.0npenenute TOK B paboueii Touke, eciu e(t) = E = 2 B;

SKCIIEpUMEHTAIbHbIC OTBET NMPUBEIUTE B [MKA ]

UCCJIEIOBAHMUS 3.0mpenenute CONpOTUBIEHNE AUOA 110 IOCTOSIHHOMY

TOKY B paboueii Touke, OTBET npuBeauTe B [OM]
4.0npenenute kpytuzny BAX B paboueli Touke, OTBET
npuseaute B [MCMm]

5.0npenenure qudhepeHIHATEHOE COMPOTHBICHUE
nuoja B paboueil Touke, OTBET npuBeaute B [OMm]
6.Haiinure aMIinTyny TapMOHUYECKON COCTABIISIIOIIEH
HaMpsHKEHUS Ha PEe3UCTOpe, €ClI HaNpshKEHUE Ha TUOoJIe
un(t) = 0,65 + 0,01-cos(10"3-t) B; orBet npuBenure B
[MKA]

7.01penenuTe YUCIo TAPMOHUYECKUX COCTABJISTFOIIIAX
TOKa B IIeNH (MOCTOSHHYIO COCTABJIAIONIYIO BKIIOUATh HE
HYXXHO), €CJIi HanpsbkeHue Ha nuoje un(t) = 0,6 +
0,1-cos(10"3-1) B

8.0mnpenenute BEIMUUHY TTOCTOSSHHON COCTABJISIONIEH
TOKa B IIEITH, €CJIM HampsbkeHne Ha auosae ua(t) = 0,6 +
0,1-cos(1073-t) B; oTBeT mpuBeaute B [MKA]
9.0mpenenuTe aMILITUTYAY IEPBOM TAPMOHHUKHU
HaMpsHKEHUS Ha PEe3UCTOpe, €ClIM HANpshKEHUE Ha TUOoJIe
un(t) = 0,6 + 0,1-cos(10"3-t) B; orBeT mpuBeaute B [MB]
10.0npenenute YuCIO rapMOHUUECKUX COCTABIISIOIINX
TOKa B IeTH (ITOCTOSHHYO COCTABIISIONIYIO YIYUTHIBATh
HE HY)XKHO), €CJIM HanpsbkeHue Ha quone ua(t) = 0,7 +
0,1-cos(1073-t) + 0,1-cos(2-10"3-1) B

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu ebinoneHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €CIIU 3ajaHNe
BBITIOJTHEHO B MOJTHOM 00BEME HIIH BBITTOJTHEHO MPEUMYIIIECTBEHHO BEPHO
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Oyenxa: 4
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 710
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIu
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAINIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABIISACTCS
€CITH 3aJIaHuE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIACTCS
€CJIM 3aJ]JaHUe BBITIOJHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO

JJ1s1 KypcoBoro npoexkra/padorbl
4 cemecTp

I. Onucanue KIVKP

BrimonHeHne aHamM3a HECTAI[MOHAPHBIX IPOIECCOB B JBYX3BCHHOW IIEMU 2-TO MOpPSIKA H
oopmieHre pe3yabTaToOB aHaiu3a B Buje ordera mo HMP B coOTBEeTCTBMHM C HOPMAaTHBHBIMHU
TpeOOBaHUSIMU

11. Ilpumeput 3a0anus u memul padomut

IIpumep 3ananus
DneKkTpuyecKas 1elb COCTOUT U3 IBYX 3BEHBEB IIEPBOrO MOPsAIKA — AKTUBHOTO U [TACCUBHOTO,
pa3aeneHHbBIX TPAaHC(POPMATOPOM COTIPOTUBIICHUH, KOTOPBIH HMeeT KO PUIMEHT epeiadn
no HanpsbkeHuto KU = 1, BXOIHOE CONPOTUBIIEHUE, PABHOE OECKOHEYHOCTH, U
BBIXOIHOE, paBHOE HYIIO (pUCYHOK 1). [TapaMeTpsl 371eMEHTOB LI€TIH U BXOJHOTO BO3JIEHCTBUS
NPUBE/ICHBI B TaOJIUIIE 3aJaHUN
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no kOum | LR, mre | mvmvasca Tu, HMITVAbLCA
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Figure 30 PucyHok 1

1. O3HaKOMUTKCS C 33JJaHUEM Ha padoTy, C METOJIUIECKUMHU YKAa3aHHUSIMH, aITOPUTMOM
aHaJIn3a U XapaKTEPUCTHUKON MCXOIHBIX JAaHHBIX KYpPCOBOU PabOTHI

2. Paccunrtath k03¢ GUIIMEHTHI Iepeaun OTACTbHBIX 3BEHBEB U IIETH B 1IEJI0M

3. BeiBecTH aHATMTUYECKUE BBIPAKEHUS 1T MEPEXOTHBIX XapPAKTEPUCTUK U LEMH B IIEJIOM
4. ITocTpouTh BpEMEHHBIE TUArPAMMBbI IMOTYUYEHHBIX XapaKTePUCTUK

5. BeiBeCTH aHATMTUYECKUE BBIPAXKEHUS ISl BDEMEHHBIX JIUarpaMM HaIpsKEHUN Ha BXOJAE U
BBIXOJIaX ILIemen

6. IlocTtponTh BpEMEHHBIE TUArPAMMBbI MOJTYYEHHBIX XapAKTEPUCTUK
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7. PaccuuTaTrh U IOCTPOUTH BPEMEHHBIE IMarpaMMBbl HAIIPsDKEHUM Ha BBIXOJE LIETIH IIPU IT01a4e
Ha BXOJI ITAYKHU UMITYJIbCOB

8. OpopMUTh MOSCHUTENBHYIO 3aIMUCKY 110 KQKIOMY U3 IIYHKTOB Pa0OThI B COOTBETCTBUH C
HOPMAaTHUBHBIMU TPEOOBaHUAMU

Tematuka KII/KP:
AHanM3 HeCTaIMOHAPHBIX MPOIIECCOB B IBYX3BEHHOM IEMH 2-T0 MOPsIKa

KM-1. Cob6aronenue rpadpuka poinonnennss KP
OnucaHue MWKAJIbI OLEHUBAHUS

Ouyenxa: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evlnoanenus 3nanus: OLeHKa "O0TIMYHO" BBICTABIISIETCS, €CIIU 3a/1aHNe
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapaxmepucmuxu evlnoanerus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS, €CIH
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: OmeHka "yI0BIeTBOPUTEILHO" BBICTABIISETCS,
€CIIM 3aJIaHUE MPEUMYIIIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinonneHus sHanusa: OneHka 2 («HeymI0BISTBOPUTEIHLHOY), €CITN
3aJJaHUE HE BBITIOJTHEHO

KM-2. Cob6aronenue rpadpuka ppinonnennss KP
Onucanue MKaJIbl OEHNBAHUSA

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

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

Oyenka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus 3nanus: OueHka "yI0BIeTBOPUTENHHO" BRICTABISIETCS,
€CITM 3aJJaHue MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OneHka 2 («HeyI0BICTBOPUTEIIEHOY), €CITH
3a/laHUEe HE BBIIOJHEHO

KM-3. Cob1onenue rpadguka ppinosHenns KP
Onucanue WKAaJIbl OLeHUBAHUS

Ouyenka: 5
Hudicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
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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. BBIOPAHO BEPHOE HAIIPABIICHHE 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 xapaxmepucmuxu evinoanenusi snanus: OneHka 2 («HeyI0BICTBOPUTEIIEHOY), €CITU
3aJJaHUE HE BBITIOTHEHO

KM-4. Cob6aronenne rpaguka spinosinenus KP
Onucanue MKaJIbl OLleHUBAHUS

Oyenka: 5
Huoicnuii nopoe svinonnenus 3adanus 6 npoyenmax: 90
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "oTJIUYHO" BBICTABIISIETCS, €CIIU 3a/1aHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITIOITHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapaxmepucmuxu 6blnoanenus 3Hanus: OLeHKa "Xopouio" BbICTaBJISAETCS, €CIH
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHUE JUISI PEIICHUS 3a]1a9

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

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OneHka 2 («HeyI0BICTBOPUTEIILHOY), €CITN
3aJIaHlE HE BBITTOJIHCHO

KM-5. KauectBo opopmiaenus KP
Onucanue MKaJIbI ONCHNBAHUS

Ouyenxa: 5
Huosienuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapaxmepucmuxu evlnoanenus 3nanus: OleHKa "OTIMYHO" BBICTABIISIETCS, €CIIN 3a/1aHNE
BBITIOJTHEHO B MOJIHOM 00bEME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

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

Oyenka: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnenus snanus: OneHka "ya0BIeTBOPUTEIHLHO" BBICTABIISCTCS,
€CITH 3aJIaHUE MTPEUMYIIIECTBEHHO BBITIOJHEHO

Oyenka: 2
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Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! OI_IGHKa 2 («HGYI[OBJIGTBOpI/ITe.IIBHO»), €Clin
3aJaHHUEC HE BBIIIOJIHCHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
3 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. YacrorHble xapakrepucTuku JuHeiHbIX nened. AUYX u @YX cummerpuunoro RC-mocra.
BekropHas nuarpammMa HanpspkeHui. BiusiHre 4acTOThI BXOJHOIO TapMOHHUYECKOTO CUTHAA
Ha BEKTOP KOMIUIEKCHOW aMIUTUTY/bI BBIXOAHOTO HanpsokeHus. [Tonsarue o gasoBpamarerne.
2. 3anucarb ypaBHEHUs CUCTEMBI Y -IapaMeTPOB JIMHEHHOI'O YeThIPEXIIOIOCHUKA U 1aTh
onpeneneHue napamerpa Y11.

3. CxeMa 11enu NOCTOSIHHOIO TOKA MPEJCTaBIeHa Ha PUCYHKE. 3HAUCHUs TapaMeTpPOB
sanemenToB nem: E1=2 B, E2=5B, J =1 MA, Rl =R2 =5 kOwm, R3 = 6 xOm. Halitu
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. Bpemst Ha MOAr0TOBKY KOHCIEKTa OTBETa —
60 MUHYT

L. Ilepeuens komnemenyuil/uHOUKaAmMoOpPo8 u KOHMPObHBIX 6ONPOCOE NPOBEPKU PE3YIbINAN 08
0C60EeHUA OUCYUNIUHDL

1. Komnerenuusi/Unankarop: NJ-2omnk-1 [Ipumenser ¢pusndeckue 3aKkoHbl 1 MaTeMaTHYECKHUE
METO/IbI JUISI pEIIEHUS 3a]1a4 TEOPETUUECKOr0 U MPUKIIATHOTO XapaKTepa

Bonpocsl, 3aganus
1.YacTtoTHble XapakTepucTHKH JMHEHHBIX Herneid. AUX u @YX cummerpuyanoro RC-mocra.
Bekropnas nuarpamma HarpspDKeHUN. BiusiHEe 4aCcTOTHI BXOJHOIO TapMOHMYECKOI0 CUTHAjIa
Ha BEKTOP KOMIUIEKCHOW aMIUIUTY bl BBIXOJIHOTO HampsbkeHus. [lonstue o gazoppariarene
2.MeTtoabl aHaIM3a CI0XKHBIX Ieneld. MeTo1 KOHTYPHBIX TOKOB. BBIOOp cucTembl
HE3aBHCHMBIX KOHTYpPOB. B3auMHbIe 1 COOCTBEHHBIE CONPOTUBIIEHUSI KOHTYPOB. 3aMKch
KOHTYPHBIX YPaBHEHHM IS L€, COJEpKALLEH UealbHble UICTOYHUKU TOKA. [Ipumepsl
COCTaBJICHUS] KOHTYPHBIX YPaBHEHHUU
3.HaiiTu BeIpaskeHHe /Ui KOMIUIEKCHOTO K03 uiimenTa nepeaayn enu rno HanpsyKeHUIo
K@Gw)=U2/U1. Iloctpouts rpapuku AYX n ®UX nemnmu.
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4.AYX u @YX ¢wmibtpa Buna. Kak n3mensatcs AUX u @YX ¢uibtpa Buna npu yBenuueHun
COIMPOTUBIICHUH PE3UCTOPOB B JBa paza? HanecuTe HOBbIE KpUBbIE MYHKTUPHBIMU JTHHUSIMH Ha
rpadukn UX

5.Ha nocnenoBatenbHblil KonebaTenbHbIi KOHTYp ¢ napameTpamu L =1 mI'H, C = 1 HO,

r = 10 Owm Bo3zpeiictByet rapmonundeckas DJIC ¢ wacroroii f = fp — 1 k' (rae fp —
pEe30HaHCHAs YacToTa KOHTYpa), ammuiutyaoi Em = 100 mB u HauanbHoM dazoit ¢ = 0.
Paccunraiite n mocTpoiiTe BEKTOPHYIO JUAarpaMMy HallpsKEHUN

Matepuanbl AJis1 IPOBEPKH OCTATOYHbIX 3HAHUI

1.Jlms1 cxembl, IpeICTaBICHHOW Ha PUCYHKE, ONPEICIIUTE:

a) onpenenurte 3HadeHne AUX Ha HyneBoil yactore

0) ompenenuTe, K KaKoMy 3HaueHUI0 cTpeMutcss AUX npu OECKOHEYHO OOJBIION 4acTOTe

B) ompeeauTe THI GuiIbTpa: B oTBeTe 3anummTe 1, ecmn 3tro ®HY; 2 — ®BY, 3 — nosocoBoii
GmIbTp, 4 — pEKEKTOPHBIN QHIBTP, 5 - KoneOaTeIbHBINH KOHTYP

I') ONIpe/ieIUTe YacTOTy cpe3a GuiIbTpa, oTBET npusenute B [KI 1]

n) onpenenurte 3HayeHrne @YX Ha yacToTe cpe3a, OTBET MPUBEIUTE B rpajgycax

JlpoOHBIe uncia B OTBETaX OKPYIIIUTE JI0 LEIOYHUCICHHBIX 3HAUCHUH

Hano:
L=1wly &=100Cn

OTBETHI:

Jnst kKak 01 MO3MIMK BOIIPOCA HY’KHO YKa3aTh YHCJIOBOE 3HAYEHUE OTBETA.
Kaxp1if mpaBUiIbHBIN OTBET AaeT 2 6asa.
MakcumMaapHOE Yrciio 0auioB 3a Borpoc - 10
Bepnsiii otBet: a) 1 6) 0B) 1 1) 16 1) -45
2.J1ns1 cxembl, IPEACTABICHHON Ha PUCYHKE, ONPEIEIINTE:
a) XapaKTepUCTUYECKOE CONIPOTUBIIEHUE, OTBET NpUBEAUTE B [KOM]
0) mmpuHy nosocsl nponyckanus AUX, orser npusenute B [x1073 pan/c]
B) aMIUIUTYly HaIIpsDKEHMs HA KOHAECHCATOPE, €CJIM 4acTOTa HCTOUYHMKA paBHA PE30HAHCHOM;
OTBET npuBeauTe B [B]
') aMIUITUTYAy HanpsbKeHUsl Ha KOHJIEHCATOPe, €CIIM YaCTOTa UICTOYHUKA COOTBETCTBYET
BEPXHEN I'PAaHUIIE MTOJIOCHI TPOITYCKAHUs; OTBET IpUBEANTE B [B]
1) KaK U3MEHUTCS 10OpOTHOCTH Npu yBenudeHuu C B 4 pasa; NIpUBEIUTE HOBOE 3HAUCHUE
JTO0OpPOTHOCTH
JpobHble uncia B OTBETaX OKPYIJIUTE /10 EIOUUCICHHBIX 3HAaUeHUN
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L Jamo:
E G) C—— =100, r =10 O,
p = 108 pagic
r E=1B
I
OTBETHI:

JJ1s KK 10 MO3MIIMK BOIIPOCA HY)KHO YKa3aTh YUCIOBOE 3HAUCHHE OTBETA.
Kaxx b1t mpaBuiIbHBIN OTBET JaeT 2 Oaa.
MakcumanbHO€e 4uciio 6amioB 3a Borpoc - 10

Bepnpiii otBet: a) 1 6) 10 B) 1000 1) 707 1) 50

2. Komnerenuust/Uugukarop: N1-6omnk-2 BeiOupaeT ciocoOsl 1 cpeacTBa U3BMEPEHUN U
MPOBOJIUTH SKCIEPUMEHTAJIbHBIC UCCIICI0BAHMS

Bonpocel, 3a1anns
1.Cxema 11enu moCTOSIHHOTO TOKA MPEICTaBIeHa Ha PUCYHKE. 3HAUYCHUSI TapaMeTPOB
sneMmenToB 1ienu: E1=1 B, E2=1 B, J =1 MA, R1 =1 kOm, R2 = R3 =2 kOm. Onpeaenuts
3HAYECHHS TOKOB B BETBSX LIEMU U MTOTCHIIMAIOB Y3JI0B

A
R [kl

R2
E2 R3

T
9

2.IlapannenbHblii KonebaTenbHbII KOHTYp, CXeMa KOTOPOTro MpHUBECHA Ha pUCYHKE, paboTaeT
Ha pe3ucTuBHYIO Harpy3ky Ru. [Tapametpsr nenu: Em=4 kB, Ri=40 kOm, L=6 mI'n, C=4 n®.
HaiinuTe yacToTy HCTOUHHMKA (O U 3HAYEHUE COMPOTUBICHUS RH, pu KOTOpBIX OyaeT
HaOJI0aThCSl COTTIACOBAaHME MCTOYHUKA C HAarpy3kou. PaccuuTaiite cpeHio0 MOIITHOCTH PH,
BBIJICIIIEMYIO B HAIPy3Ke

f—

F, L

FORE S
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3.M3noxure, Kak SKCIIEPUMEHTAILHO ONPEEIIUTh YACTOTHBIE XapaKTEPUCTUKH JIMHEHHON
3JIEKTPUYECKOM LIENH C MOMOIIBIO0 FEHEPATOPA CTAHAAPTHBIX CUTHAJIOB U IBYXKaHAJIbHOIO
ocumuiorpada?

4. Kak no ocuusuiorpaMMe OIpeaeanTh apaMeTpbl FTApMOHUYECKOr0 CUTHAA: aMIUIUTYY,
HEepuo/l, 4aCTOTY, HaYaJIbHYIO (a3y?

5.Kak 3KkcnepruMeHTaIbHO ONPEAETUTD MapaMeTpbl SKBUBAJIECHTHBIX UCTOYHUKOB D /IC u Toka?

6.Kakum 00pa3om B 3JEKTPUUECKYIO LIETb BKIIOYAIOTCS BOJILTMETP U amriepmerp? OObicHUTE,
no4yemMy

MartepuaJbl /il IPOBEPKHU OCTATOYHBIX 3HAHUI
1.JIi1s cxembl, NpeICTaBICHHON Ha PUCYHKE, ONPEICIIUTE:
a) YUCIIO Y3JIOB
0) uncio BeTBei
B) YKCJIO HE3aBUCUMBIX KOHTYPOB
T') YUCJIO YPaBHEHH JJIsl METO/1a Y3JIOBBIX MOTEHIIUAJIOB
1) YUCIIO YpaBHEHUM VISl METOJIa KOHTYPHBIX TOKOB

El I.__--".--_ --H\"\-\._ll R]
L T I;I. |
"/
R
e 8 _E"-
R: ..r’; H‘.
[ ] | e 1
[ =
h g LY i
M
J
[
'.‘ T, ]
M
OTBETHI:

JUis Kax10i MO3UIMK BOIIPOCa HY)KHO yKa3aTh YUCIIOBOE 3HAUEHHE OTBETA.
Kaxxaplii mpaBUIBHBIN OTBET JaeT 2 Oasia.
MakcumanbHoe yucio 6amioB 3a Borpoc - 10
Bepnriii otBeT: 2) 4 6) 6 B)31)3 1) 3
2.Ha ocruyuiorpaMmax npeJicTaBlieHbl TapMOHUYECKUE TOK M HAlIPsDKEHHE Ha TAaCCUBHOM
JIBYXTIOJTFOCHUKE.

7N /’é
. 1IN /11
) 1IN

Hanpsmwenue, B
=]
\
[
[~
;
o, mA

: N B
\\

Bpema, mMrc

ITo ocrmmorpaMMamM ONpeeNInuTe:

a) IepHuoJ] TAPMOHUYECKUX KOJIeOaHMd, OTBET IPUBEIUTE B [MKC|
0) 4acTOTy rapMOHUYECKHX KoJieOaHuii, 0TBeT npuBeanTe B [KI 1]
B) aMIUTUTY]ly HallpsiKeHUsI, OTBET NpuBeauTe B [B]
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I') HA4YaJIbHYIO (pa3y TOKa, OTBET NMPHUBEIUTE B Ipagycax

1) TUII TACCUBHOTO JBYXITOJIFOCHUKA, KOTOPOMY IIPUHAJIeKAT ocuuiuiorpammsl (1 - pesucrop,

2 - KaTylIKa MHIYKTUBHOCTH, 3 - IOCIIEIOBATEIbHOE COCTMHEHUE PE3UCTOpA U KaTyIIKU
WHAYKTUBHOCTH, 4 - KOHJEHCATOD, 5 - OCIeI0BAaTEIbHOE COSMHEHUE PE3UCTOpa U
KOHJIEHCATOPA)
JpobHble uncia B OTBETaX OKPYIIIUTE 10 IEIOUUCICHHBIX 3HAUCHU N

OTBeTHI:
JIis Kaxk 101 MO3UIIUU BOIIPOCa HY>KHO YKa3aTh YMCIIOBOE 3HAUEHUE OTBETA.
Kaxxnp1it mpaBuiIbHBIN OTBET JaeT 2 Oaa.
MakcumanbpHOe uuciio 6amioB 3a Borpoc - 10

Bepusriii otet: a) 100 6) 10 B) 8 1) 90 1) 4
3. l51a cxeMm, MpeICTaBICHHBIX Ha PUCYHKAX, OIPEISIUTE IPABUILHOCTD MOJKIIOUEHUS
U3MEPUTENBHBIX PUOOPOB U MOJKIIOUEHHUS HICTOYHHKOB SHEPIruH (MpaBUIIBHO - “na”,
HEMPABUIIBLHO - “HET”):

J R>

o

=
=
f=N

Figure 31 a)

Figure 32 6)
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L |

R R3 .y

|
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Figure 33 B)
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[
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56



Figure 34r)

[ ]
| I
E Ri R3 Ly
Ry R4
Figure 35 p)
OTBeTHI:
a) J1a/HeT
0) na/Her
T) 1a/HeT
1) Ta/HeT
€) 1na/Her

Bepwnbrii oTBeT: a) 1a 0) HET T') 1a 1) HET €) Ja
11. Onucanue wikanvt oyenusanus

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu 6blnoiHeHus 3Hanus: PaboTa BeIMoIHEHA B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI JaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouyenka: 4
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 70
Onucanue xapaxmepucmuxu 6blnoineHus 3nanus: PadboTa BelmogHeHa B paMKkax "0a3oBoro"
ypOBHS. BONBIIMHCTBO OTBETOB JaHbI BEPHO. B yacTu Martepuana ecTh He3HAUUTETIbHBIC
HEJ0CTaTK!

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapakmepucmukuy 6blnoaneHus 3uanus: PaboTa BeIIOJIHEHa B paMKax "moporoBoro”
ypoBHs. OCHOBHAs 4acTh 3a/1aHUs BBIIIOJHEHA BEPHO. HA BOMPOCHI YIIIyOJEHHOTO YPOBHS

Oyenka: 2
Onucanue xapaxmepucmuxu vinoineHus 3nanus: Pabora He BBITOJIHEHA WIH BBITIOTHEHA
MPEUMYIIECTBEHHO HEMPaBUIHLHO

1I1. Ilpasuna évicmasienus umozo80i OyeHKu no Kypcy

Ornenka 3a 3 ceMecTp ompeaensieTcsi B COOTBETCTBUU ¢ [lojoxkeHueM o OalibHO-PEHTHHTOBOM
cucreme miaa crygeHtoB HUAY «MOHW» Ha OCHOBaHMM CEMECTPOBOM W HK3aMEHAIMOHHOU
COCTaBJISIIOLIMX. B mpuiiokeHue K JUIiaoMy BEIHOCUTCS OLIEHKA 33 4 CeMECTp.

4 cemecTp
dopMa NPOMEKYTOUHOM aTTecTalumu: DK3aMeH
IIpumep Ouera

1. T'apmoHnyeckue konebaHus B IMHUM Niepeaun. Y paBHenus [ensmronsua. Kosgoumment
3aTyxaHus U Kodpouiment daszpl. Pa3zoBasi CKOPOCTb U JAJIMHA BOJIHBI.
2. laiiTe onpeesieHne BOJHOBOTO CONPOTUBIICHNUS JIMHUU NIEPEIadH.
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3. K mapannensHOMY KosebaTeabHOMY KOHTYPY MOJIKIIOYEH UCTOYHUK nocTostHHOM D/1C
E=10 B. B ycranoBuBmemcs pexkume ko4 KJI pazmbikaercs. OnpeaenuTs TOK B KOHTYPE U
HaIpsDKEHUE Ha KOHJIEHCATOpe 1ociie pa3Mblkanus kitoda. [lapamerps nenu: R=2 Owm,
pe3oHaHcHas yactota fp=2 MI 11, xapakTepuctudeckoe conporupierue p = 200 Owm.

- Kﬂl

IIpoueaypa npoBenenust

OK3aMeH IPOBOJIUTCS B yCTHOW (hopMme 1o OuseraMm B BHJI€ YCTHOIO OTBETA HA 3aJaHHMe OuieTa
MCII0JIb30BaHUEM IOITOTOBJIEHHOIO KOHCIIEKTa OTBETa. BpeMsi Ha MOJr0TOBKY KOHCIIEKTa OTBETA —
60 MUHYT

L. Ilepeuenv Komnemenyuit/uHOUKAMOPoO8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbIANIO8
0CBOCHUA OUCUUNTUHDL

1. Komnerenuunst/Uuaukarop: UJ1-2omnk-1 [Ipumensier pusnueckue 3aKOHbI 1 MaTEMaTHYECKHE
METO/IbI JJISI PELICHUS 3a/1a4 TEOPETUYECKOTO U MPUKIATHOTO XapakTepa

Bonpocel, 3a1anns
1.B momenT Bpemenu t=0 k mapayutensHoi RC-1ienu moakiroyaeTcsi UMITyJIbC TOKA BHIA
I(t)=10[1-exp(—at)]. HaiiTi 3akoH U3MEHEHHS TOKA Yepe3 KOHAEHCATOP
2.CuHTe3 TUHEIHOTO JBYXIIONIOCHUKA C 33JJaHHON CTPpYKTYpoii. Meton ®octepa. Meton
Kayapa
3.5IBneHus B Harpy>KeHHOU nTuHUM nepeaayu. [lanaromas u oTpakeHHasi BOJIHBI.
Koadduuuent orpaxenus. Pacnpenenenue aMIminTyabl HAMPSDKEHUS B IMHUM TIPU
PE3UCTUBHOMN Harpys3ke
4.Meton unrerpana [roamens. CBs3b nepeaaTouyHon (PyHKIMU U UMITYJIbCHON
XapaKTepUCTHKY JIMHENHHOU 1enu. [loHsaTue o coOCTBEHHBIX QYHKIUAX JTMHEWHOH LIETH.
ITpumepsl
5.HenuHeliHble pe3UCTUBHBIE ABYXITOIOCHUKHN U UX onucanue. IIoHsaTHE BOJIBT-aMIIepHON
XapaKTEepUCTUKU. MaJOCUTHAIBbHBIEC IAPAMETPBI BOJIBT-aMIIEPHON XapaKTEPUCTUKH.
Kak BnusieT mocTOSsHHOE CMEIIEHUE Ha BXO/JIE LIETH, COIepKaIleld HeIIMHEHHBIN AJIEMEHT, Ha
3HAYEHUS MAJIOCUTHAJIBHBIX IAPAMETPOB BOJIBT-aMIIEPHOIN XapaKTEPUCTUKN?

MartepuaJbl 1Jisi TPOBEPKU OCTATOYHBIX 3HAHUM
1. crounuk rapmonnueckoit DJIC ¢ wactotoit 40 MI'11 moakitoueH K pa30MKHYTOM Ha KOHIIE
nuann ymHor 2000 cm. BorHoBoe conpotuBnenue quanu 40 Owm, ammutyaa 3/1C 10 B.
Onpenenure:
a) MOZTyJIb KO3 (UIMEHTA OTPAKEHUS B TIPOIIEHTAX
0) dhazy koadduimeHTa OTpaKeHUs B rpagycax
B) 11€J10€ YUCJIO JUTMH BOJIH, YKJIA/IBIBAIOIIHUXCS B IMHUN
') PEXKUM B JJUHHUH: | - pEKUM CTOSTUEH BOIHBI; 2 - PEXKUM OeTyIel BOJIHBI; 3 - CMEIIaHHBIN
PEXKUM.
1) aMIUTUTYAy HApsDKEHUs Ha BBIXOJIE JTMHUU B [B]
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JpoOHble uncia B OTBETaX OKPYTIIUTE 0 IEIIOYUCICHHBIX 3HAYCHUI
OtBeThI:
JIJist KasK101 TTO3UITUU BOIIPOCA HYXKHO YKa3aTh YMCIIOBOE 3HAUCHUE OTBETA.
Kasxprit mpaBUIIbHBIN OTBET JaeT 2 Oasa.
MakcumansHOE 9rciio 6amioB 3a Bompoc - 10
Bepnsriii otBet: a) 1006) 0B) 2 1) 1 1) 20

2. Komnerenuuss/Muaukarop: M/1-6omk-2 BeiOupaer criocoOs! u cpecTBa n3MepeHuit u
IIPOBOJUTH IKCIEPUMEHTAIbHbIE UCCIIEIOBAHUS

Bonpocsl, 3aganus
1.K napannenpbHOMY KOJe0aTeIbHOMY KOHTYPY MOJKIFOYeH HCTOUHUK rocTostHHOoN DJIC E=10
B. B ycranoBusmemcs pexume kiarod KJI pazmpikaercs. Onpenenurb TOK B KOHTYPE U
HaIlpsDKEHUE Ha KOHAEHcaTope nociie pa3MblkaHus kitoua. [lapamerpst nenu: R=2 Owm,
pe3onancHas yactota fp=2 MI 1, xapakrepucTtudeckoe conporusieHue p =200 Om

_

R R

2.0Tpe30K JIMHUH AJTUHOM L ¢ BOJIHOBBIM CONPOTUBIIEHUEM ZB, HATPY>KEHHBIN Ha
conpotuBiieHue jZB, nutaetcs ot uctounuka DJIC e(t)=E.coswt ¢ BHyTpeHHUM
cornpoTtuBiieHueM Ri = ZB . 3anucarh BbIpaKEHUS ISl MTHOBEHHBIX 3HAYCHUN HAMIPSDKCHUS U
TOKa B JIMHUU B CEUCHUH HArPY3KH U Ha paccTossHum | ot Hee

3.Ha xoH1ie 1uHUM ¢ BOJIHOBBIM conpoTuBieHreM 600 OM BKIIOYeHAa HHAYKTUBHOCTD 2 MKI H.
Yacrora ucrounnka J/[C, nuraromero muauto, 100. MI'u. Onpenennts, Ha KAKOM pacCTOSTHUU
OT KOHIIA JINHUH HAXOAUTCS OJMMKANIINI y3e] HalpsHKEHUS

4.M300pa3uTe SKBUBAJICHTHYIO CXEMY 3aMEIIeHUs OTpe3Ka JIMHUU Tepeaayu, MOICHUTE
¢uznyeckuit cmbica napameTpoB. Kakum 00pazom MOXKHO MOJIETUPOBATH U UCCIIEI0BATh
CTallMOHAPHbBIE MPOLIECCHI B IUHUU NIepeaayun’?

5.JlaiiTe onpeneneHre UMITYJILCHOM U MEPEXOJHON XapaKTepUCTHK JUHEHON enu. Kakum
00pa3oM UX MOKHO MOJYYHUTh SKCIIEPUMEHTAIHHO?

6.JlaiiTe onpesenieHne BOJIbT-aMIIEPHOM XapaKTEepUCTUKN HEIMHEHHOT0 31eMeHTa. Kak ee
MOJIYYUTh IKCIIEPUMEHTAIBHO?

Matepuaibl 1/151 IPOBEPKH OCTATOYHBIX 3HAHUM
1./l cxemsl, IPEJCTABIEHHON Ha PUCYHKE, ONPEAEIUTE:
a) HallpsHKeHHME Ha KOHJIEHCATOpe cpa3y Mocje KOMMYTAIIMH - MOJIKJIFOUEHHUS Ha BXOJ LIENU
MIOCTOSIHHOT'O HaIlpshKEHUs BeTM4uHOH 12 B, oTBeT npencrassTe B [B]
0) HanpspKEHHE Ha KOHJIEHCATOPE B YCTAHOBUBILIEMCS PEKUME TIOCTIE MOAKIIOYEHHS Ha BXOJ
LIeNY MIOCTOSIHHOTO HampshKeHUs BennunHou 12 B, otBer npencrasete B [B]
B) ONPEEIIUTE HANPSIKEHNE HAa PE3UCTOPE Cpa3y Mociae KOMMYTAIMH - TIOKIFOUEHHS Ha BXOJ
LIeNU IOCTOSIHHOTO HampshKeHUs BennunHou 12 B, otBer npencrasete B [B]
T') OIpEeJeNIUTe HApsXKEHNE HAa PE3UCTOPE B YCTAHOBUBILIEMCS PEKHUME TIOCTIE MOAKIIOYSHHSI Ha
BXOJI LIENH NNOCTOSIHHOTO HaNpshKeHUs BennunHol 12 B, orBetr npencraspTe B [B]
1) paccunTalTe BpeMsl YCTAHOBJIEHMSI, OTBET MPEACTABbTE B [MKC]|
JlpoOHBbIe unciia B OTBETaX OKPYIJIUTE JI0 LETOUYHUCICHHBIX 3HAUCHHUH
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OTBeTHI:
JI1st Kak 101 MO3UIIUU BOIIPOCa HY>KHO YKa3aTh YMCIIOBOE 3HAUEHUE OTBETA.
Kasxip1it mpaBuiIbHBINA OTBET AaeT 2 Oaia.
MakcumanbpHOe uncio 6amios 3a Bompoc - 10
Bepnpiii otBet: a) 06) 12 B) 12 1) 0 1) 23
2.J1ns1 cxembl, IPEJCTaBICHHOI HAa PUCYHKE, ONpeIeTuTe:
a) HaIpsDKCHUE Ha JHojie B paboucii Touke, eciu €(t) = E = 2 B; orBet nmpuBeaute B [MB]
0) Tok B paboucii Touke, ecim €(t) = E = 2 B; orBer npuBeaute B [MKA]
B) COTMPOTHUBIICHHE JMO0/IA TI0 TIOCTOSIHHOMY TOKY B pabodeid Touke, OTBeT npuBeauTe B [OM]
r) onpenenute Kpyrusny BAX B paGoueii Touke, oTBeT npuBeauTe B [MCM]
1) OIIPEJIEIUTE YUCIO FAPMOHNYECKUX COCTABISIOLIUX TOKA B LIENH (IIOCTOSTHHYIO
COCTaBJISIFOIIYIO BKJIFOUATh HE HYXKHO), €ClIi Hanpsbkenue Ha quoze una(t) = 0,6 +0,1-cos(1e3 t)
B
Jpo6OHble uncia B OTBETaX OKPYIIIUTE 0 IEIOUUCICHHBIX 3HAUeHU N

VD Hano
BAX guoma

25-( —0,45)°, U = 0,45
e(r)C) i m":]:{u { ] :':04’
5 =0,4>

rae f[ma], T[B], £=2r0n

OTBeThI:
JUis Kax10i MO3UIMK BOIIPOCA HY>KHO YKa3aTh YUCIIOBOE 3HAUEHUE OTBETA.
Kaxxaplii mpaBUIBHBIN OTBET JaeT 2 Oasia.
MakcumanbHoe yuciio 6ajioB 3a Borpoc - 10
Bepwnrriit otBeT: a) 616 6) 692 B) 891 1) 8 1) 7
3.CopmynupoBaTh 3aKOHBI KOMMYTALUN
4.JlaTh omnpeesieHne MepexoTHON XapaKTepUCTUKH JIMHEHOU 1ienu. Kak e€ MokHO
paccuuTarh?
5.1300pa3uTh pacrpeaesieHiue aMIUIUTY bl HAPSHKEHUST B KOPOTKO3aMKHYTOH JIMHUW TIPU
rapMOHUYECKOM BO30YKAECHUU
6.JlaTe onpeneneHe BOIbT-aMIIEPHOI XapaKTEPUCTHKH HETMHEHHOTO JABYXITOFOCHUKA
7.YTo Takoe ocHOBHas (TiepBasi) rapMOHUKA, BHICIINE TAPMOHUKH TOKa?

II. Onucanue wkanvl ouenueanus

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
Onucanue xapakxmepucmuxu 8vlnoHeHus 3Hanus: PaboTa BINONHEHA B paMKaX "TPOJABHHYTOrO"
ypoBHs. OTBETHI IaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIC OCOOCHHOCTH MPAKTHYSCKUX PEIICHUAN

Ouyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu vinoiHeHus sHanus: PaboTa BeIONHEHA B paMKax "6a3oBoro"
ypOBHs. BOJBIIMHCTBO OTBETOB JAaHBI BEpHO. B yacTu MaTepuana ecTh He3HAUYUTEIbHbIE
HEJIOCTATKU

Oyenka: 3
Huoicnuii nopoe svinonnenus sadanus 6 npoyernmax. 50
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Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIOTHEHA B paMKaXx "moporooro"
ypoBHs. OCHOBHAs 4acTh 3a/1aHUs BBITIOJHEHA BEPHO. HA BOMIPOCHI YTIIIYOJIEHHOTO YPOBHS

Oyenka: 2
Onucanue xapakmepucmuxu binoineHus 3nanust: Pabora He BBITOJIHEHA WIH BBITIOJHEHA
MPEUMYIIIECTBEHHO HETPABUIHLHO

111. Ilpasuna évicmasnenus umozo8oi OyeHKu no Kypcy
Ouenka 3a 4 cemecTp ompenensiercsi B cooTBeTcTBuM ¢ llonmoxkeHnnem o OayuibHO-pEUTHHTOBOM

cucreme miaa cryaeHtoB HUAY «MOBOWM» Ha OCHOBaHMM CEMECTPOBOM M HSK3aMEHAIIMOHHOU
COCTaBJISIIOLIMX. B mpuiiokeHue K JUIUIOMY BEIHOCUTCS OLIEHKA 3a 4 ceMecTp
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JL1s1 KypcoBOro nNpoeKkTa/padoTsl:

4 cemecTp

®opma nposenenus: 3amura KII/KP
L. Ilpoyeoypa 3augumuvr KIlI/KP

3amuTa mpoBoauTCs B ycTHOU popme. [Ipennaraercss a) oOuiuii BOIpoc Mo XapaKTepUCTHKAM,
HAWJICHHBIM TIPH BBITIOJTHEHUHU paOOThl; 0) YaCTHBINM BOPOC 00 HM3MEHEHUH HalICHHBIX
XapaKTePUCTUK NIPU U3MEHEHUHU TTapaMeTPOB UCCIICIOBAaHHON 1IN

II. Onucanue wkanvt oueHuBanus

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu 6vlnoineHus 3Hanus: PaboTa BeIMOIHEHA B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI 1aHBI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax: 70
Onucanue xapaxmepucmuxu 8blnoineHus 3nanus: PadboTa BeimogHeHa B paMkax "0a3oBoro"
YPOBHS. BOJIBIIMHCTBO OTBETOB JJaHbI BEpHO. B uacTu MaTepuaiia ecth He3HAUUTEIbHBIC
HEJOCTaTK!

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIONIHEHA B paMKax "moporoBoro"”
ypoBHsi. OCHOBHAs 4acTh 3aJ]aHUs BBITIOJIHEHA BEPHO. HA BOTIPOCHI YTIIIYOJIEHHOTO YPOBHS

Oyenka: 2
Onucanue xapakmepucmuxu vinoiheHus 3nanus: Pabora He BBITOJIHEHA WIH BBITIOTHEHA
MPEUMYIIECTBEHHO HEMPaBUIHLHO

1I1. Ilpasuna évicmasnenus umo2080ii OUEeHKU no Kypcy

Onenka 3a KypcoByl paboTy ompejensercs B cooTBeTcTBHUM ¢ IlonoxkeHuem o OamibHO-
peiTHHroBoi cucreme i cryaentoB HUY «MOWN»
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