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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 BeInonHeHus 11. 8 pacuetHoro 3aganus (PacuetHo-rpaduueckas padbora)
2. Kontpons BeimonaHeHus 1.7 pacueTHoro 3ananus (PacuetHo-rpaduyeckas 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
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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
KOMIIETEHIHH pe3yabTaThl  OOydeHHs 10
JUCIUILINHE
OIIK-1 NJI-20mk-1 [Tpumensier | 3HaTh: 3ammra gomamHero 3ananus Ne 1 (Jlomaminee 3aianue)
busznueckue  3aKOHBI W | METOJIbI aHAIKM3a BOJHOBBIX | 3amuTa 1abopatopHoi padotsl Ne 1, komnokBuym Ne 1 (TectupoBanue)
MaTeMaTUYeCKUe  METObl | IPOLIECCOB B HArpyeHHOH | 3amuTa gomaiHero 3ananus Ne 2 ([Jomamnee 3aganue)
TUIS peleHus 3a/1a4 | JIMHUU Tepeaadu KonTpons Beimonnenus nm. 1-2 pacuetnoro 3aganus (PacuetHo-
TEOPETUYECKOTO Y | OCHOBHBIE TIOHATHS U rpaduueckas pabora)

MMPUKIAAHOI0 XapaKTepa

3aKOHBI TEOPUH
BJIEKTPUYECKUX LIETIEN
METO/bl aHAJIN3A CIIOKHBIX
BJIEKTPUYECKUX LIETIEN
METO/IbI pacyera
apaMeTpoOB JINHEWHBIX
YETBIPEXTIOJFOCHUKOB
METO/bI aHATIN3A
HECTallMOHAPHBIX IIPOLIECCOB
B JINHEHHBIX JJIEKTPUUECKUX
LeIsx

METO/BI pacyeTa 4aCTOTHBIX
XapaKTEePUCTUK

METO]T KOMIIJIEKCHBIX
aMILTUTY]T

METO/BI pacyeTa
HEJIMHENHBIX JJIEKTPUYECKUX
neneun

YMeTs:

paccUnUTHIBATh YaCTOTHBIE

KonTponbnas padora Ne 1 (KonTtponbhas pabota)

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

3amuTa naboparopaoit padotsr Ne 2, komnokBuyM Ne 2 (TectupoBaHue)
3ammra nomarrHero 3ananus Ne 4 ([Jomarinee 3aganue)

KonTtpons BeinonHenus nm. 3-4 pacuetHoro 3ananus (PacuetHo-
rpaduueckas pabora)

3amura 1aboparopHoi paboTsl Ne 3, kosokBuyM Ne 3 (TectupoBanue)
Kontponbnas padota Ne 2 (KontponsHas pabota)

3amura gomamrHero 3aganus Ne 5 (Jlomainee 3aanue)

3amuTa nomaisero 3ajganus Ne 6 ([Jlomamrnee 3aganue)

KonTtpons BeImoaHeHus m. 5-6 pacuetHoro 3ananus (PacuetHo-
rpaduueckas pabora)

3amura gomarnHero 3aganus Ne 7 (Jlomaiinee 3aanue)

Kontposns BeimoaHeHUs 11.7 pacueTHoro 3aaanus (PacuetHo-rpadguyeckas
pabora)

3amura qomanraero 3aganus Ne 8 (lomamrnee 3aganue)

KonTtpons BeinmonHeHus 1. 8§ pacueTHoro 3ananus (PacuetrHo-rpaduueckas
pabora)

KonrtponsHas padora Ne 3 (KonrponbHas pabota)

3amuTa 1abopatopHoii paboTsl Ne 4, komtokBuyM Ne 4 (TectupoBaHue)
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XapaKTEPUCTUKH JIMHEHHBIX
JIEKTPUUYECKUX 1eneil
IIPOBOJIUTH pacyeT
pacnpeneneHnid aMILTUTY
HaIIpsKEHUN U TOKOB B
JIMHUH NIepefady Ipu
Pa3JIMYHBIX PEXKUMAX €€
paboThl

OCYILIECTBIIATH CUHTE3
JIMHEWHBIX JIBYXIOJIOCHUKOB
I10 33JJaHHBIM
XapaKTEepUCTHUKAM
IIPOBOJIUTH AHAJIIN3 CIIOKHBIX
LIETIEH 110 TOCTOSSHHOMY TOKY
U IIPYU TAPMOHUYECKOM
BHEILIHEM BO3CHCTBUU
aHAJIM3UPOBATh
HECTAaLlMOHAPHBIE IIPOLECCHI
B JIMHEWHBIX JIEKTPUUECKUX
LEIAX ONEPATOPHBIM

3amuTa 1abopaTopHoii paboTel Ne 5, komtokBuyM Ne 5 (TectupoBaHue)
Kontponbnas padota Ne 4 (KontponbHas pabota)

KonTtponsnas padora Ne 5 (KonrponbHas pabora)

3amura nadopaTopHoi padboTer Ne 7, komokBuyM Ne 7 (TectupoBanue)
3amuTa 1abopaTopHoii pabotsl Ne 8, komutokBuyM Ne 8 (TectupoBanue)
3amura qomamrHuX 3agaanni 9-11 (Jomaminee 3axanue)

3amura nomMamHux 3aganuii 12-14 (Jomamnee 3ananue)

METOZOM

OIIK-2 N-60r1k-2 BriOupaer | 3HaTh: 3amura aboparopHoi paboTsl Ne 1, komokBuym Ne 1 (TectupoBanue)
CIOoCO0bI " CpelcTBa | IIpaBuia MOIKIIOYECHUS 3amuTa 1abopatopHoi paboTsl Ne 2, komtokBuyM Ne 2 (TectupoBaHue)
U3MEpPEHU W TPOBOAUTH | HICTOYHUKOB U 3amura 1aboparopHoi paboTsl Ne 3, kosokBuyM Ne 3 (TectupoBanue)
DKCIIEPUMEHTAJIbHBIE MU3MEPUTENBbHBIX TPUOOPOB 3amuTa 1abopatopHoi paboTsl Ne 4, komtokBuyM Ne 4 (TectrupoBaHue)
UCCIIEI0BAHNS JUTSL UCCIIEIOBAHUS 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 JINHEUHBIE
3IEKTPUYECKUE LENHU ITPU
rapMOHUYECKOM
BO3JICUCTBUH U 11O
[MOCTOSSHHOMY TOKY U
MIPOBOJIUTH UX
SKCIIEpPUMEHTAIbHbIE
HCcCIeA0BaHus
AHAJIM3UPOBATh YaCTOTHHIE
XapaKTEPUCTUKU JTUMHEHHBIX
BJIEKTPUYECKUX LIETEN U
MIPOBOJIUTH UX
SKCIIEPUMEHTAIbHbIE
nccaea0BaHus
aAHaJIM3UPOBATH
CTallMOHApHbIE ITPOLIECCHI B
JINHUM TIepeavyu u
MPOBOJUTH UX
AKCIIEPUMEHTAIbHbIE
HCCIIEI0BAHUS
AHAIIM3UPOBATh HEIMHEHHBIE
AJIEKTPUYECKUE LIENU U
MPOBOJUTH UX
JKCIIEpPUMEHTAJIbHbIE
HCCIIEIOBAHUSA
aHaJIN3UPOBAThH
HECTaIMOHAPHBIE TTPOLIECCHI
B JINHEMHBIX JJIEKTPUUYECKUX
LENsSX U IPOBOJUTH UX
JKCIIEpPUMEHTAIbHbIE
HCCIICIOBAHUS




1. Cooepircanue ouenounvix cpeocme. lllkana u Kpumepuu oyenusanus
3 cemecTp
KM-1. 3amuTa goMaiiHero 3aganus Ne 1

®opmbl peanauzanuu: [luceMennas padora

Tun KOHTPOIBHOrO MeponpuaTHs: J[omamHee 3aganue
Bec koHTpobHOr0 Meponpustusi B BPC: 3

IIpouenypa npoBeaeHnsi KOHTPOJBLHOIO MeponpusTHs: BpinonHeHue 3alaHusi B PYKOIMUCHOU

dopme

KpaTkoe cogep:kanue 3a1aHus:
3ananue la. Cxema uenu nzodpaxena Ha pucyHke 1. M3BectHbl 3HaueHus 3/1C ucTouHuKoB

U TIOTSHIIMAJIbl BHEITHUX 3a)KMMOB Liernu. HomuHanbt PE3UCTOPOB Rl, R2 uR3 YKa3aHbI B
Ta6JII/III€ HHIAWBUAYAJIbHBIX 3aJaHU.

1

3 —— 2

Figure 1 PucyHok 1

3ananue 16. Cxema 1enu npejicrabiieHa Ha pucyHke 2. MI3BeCcTHO, 4TO MoKa3aHHs BOJbTMETpA

paBHO Hyr0. Conporusnenus pezuctopos R1, R2, R3 u 3Hauenue Toka uctouynuka J
IIPUBE/ICHBI B Ta0JINIIE HHANBUAYAIbHBIX 3a/1aHUM.

R;
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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 pe3uCTOpax v TOKHU B BETBAX CXEMbI 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 evlnonenus 3Hanus: OLeHKa "Xopouo" BEICTaBISAETCS €ClIu
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABIICHHUE JUISI pEIICHUS 32,124

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIeTBOPUTEIBHO" BbICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

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

KM-2. 3amuTa n1adopaTtopHoii padorsl Ne 1, kosutokBuym 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 MOArOTOBKU K Ja00paTOpHOI paboTe, BOIMPOCHI O NOArOTOBKE. Bonpockl Ha 3HaHUS O
XOJly BBINOJHEHHUS JlabopaTOpHOW pPabOTBl M Ha JTalne IpHeMa OT4YeTa. 3aKIYUTEIbHOE
TeCTUpoBaHUE (KOJUIOKBUYM). MToromas oleHka BbicTaBisercs mo ¢opmyne: 0,2%*oneHka 3a
noarotoBky+0,2*orenka 3a oruet+0,6*o11eHKa 32 TECTUPOBAHUE

Kparkoe conep:kanue 3aaHus:

OTBETUTH HA BOMPOCHI 110 TEME JIA0OPATOPHOM PaOOTHI.
JlaTh 4KCIIOBOI1 OTBET Ha BOIMPOCHI MO CIEAYIONIUM PUCYHKAM
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Figure 3 PucyHok 1

R,

R;

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
JIEKTPUUECKUE LeMH npu
rapMOHMYECKOM BO3JIEHCTBUU U 1O
HOCTOSIHHOMY TOKY M IIPOBOAWTH
ux 9KCIIEPUMEHTAJIbHbIE
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 4uciio Xopa
rpada menu

4.Jlnst cxeMbl Ha pUCYHKE | ompeaenure Yucio
yYpaBHEHUH ISl aHAJIK3a €M METOJIOM Y3JIOBBIX
MOTEHIINAJIOB

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

6./1151 cxembl Ha pUCYHKE 2 OIpeesnTe, Ha KaKoM
pe3ucTope OyJIeT HauMeHbIIee HaPsHKECHUE

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

8./l cxembl Ha pUCYHKE 3 OmpeAenuTe, yepe3 Kakoi
pe3ucTop OyAeT MpOTEeKaTh HAMMEHBIITNI TOK

9.[1n51 cxembl Ha pUCYHKE 3 ONpeiesnTe 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 MIKAJbI OLEeHUBAHUS

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

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 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 ebinoanenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CIIH 3a/IaHue MMPEUMYILIECTBEHHO BHITIOJIHEHO

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 n3o0paxxeHa Ha pucynke 1. Homunans! pesucropoB R1-R6, a Taxke Tumsl u
HOMUHAIIBI HCTOYHUKOB niuTanust MI11-MUI13 ykazansl B Ta0nuiie MHANBUAYAIBHBIX 33/1aHUH.

R R4 : 14186

HII R> )
®»
R3
HE

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.Mcrionb3ys npeniokKeHHbI MeTo ] aHanu3a (a7
AIIEKTPUYECKUX Lienei YETHBIX HOMEPOB BapUAHTOB — METOJI KOHTYPHBIX TOKOB,
JUI HEUETHBIX — METO/] Y3JIOBBIX HaNpsDKEHUil), HalquTe
TOKHU BETBEH U MOTEHIIMAJIBI Y3JI0B OTHOCUTEIILHO
0a31CcHOro Ha pucyHke 1

2.Bocnionb3oBasiuck Teopemamu Hoprona u TeBenuHa,
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 evinonneHus snanus: OueHka "Xopoo" BBICTaBISETCS €CIH
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHHE JUIsl pEIIeHUs 3a/1a4

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus shanus: OneHkKa "yI0BIEeTBOPUTEIBHO" BEICTABIIAETCS
€CITM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyTOBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MIPEUMYIIECTBEHHO HE BBITOJTHEHO

14




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 BOIPOCHI/3a/1aHUA:

3HaTh: METOJ  KOMIUIEKCHBIX 1.IlpencraBbre A u B B TpuronomeTpuyeckoit u
aMIUIATY L 9KCHOHEHIMAIBHON (OpMax 3almucu KOMIIJIEKCHBIX
4yucell

2.M300pa3ute KoMILIeKCHbIe yncia A, B BekTopamu Ha
KOMIUJIEKCHOM TJIOCKOCTH

3.Haiinute xommnekcHoe yncio C, sBistomieecs
anreOpandeckoi komOuHarei uncen A u B, 3aianHoi B
tabnwuie 1

OnucaHue MKaJbI OlleHUBAHUS:

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

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHkKa "XopoIo" BbICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMpPaBICHUE JUIsl pELICHUs 3a/1a4

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus sHanus: OneHka "yI0BIEeTBOPUTENIBHO" BHICTABIIAETCS
€CITM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyTOBICTBOPUTEIILHO" BEICTABIIICTCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO UJTU MPEUMYIIECTBEHHO HE BBHIMOJTHEHO

KM-7. 3amura 1adopaTtopHoii padoTnl Ne 2, KOJUIOKBHYM Ne 2

®opmbl peanuzanun: Cvemannas Gopma
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Tun KOHTPOILHOr0 MeponpuaTHA: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B bPC: 7

IIpoueaypa mnpoBeleHHsi KOHTPOJbHOro Meponpustusi: IlpoBepka HamuuuMs M KadecTBa
JIOMAIlIHEeH MOArOTOBKU K Ja00paTOpHOI paboTe, BOIPOCHI 110 NOAr0TOBKE. Bonpockl Ha 3HaHUS 10
XOJly BBINOJHEHHS JIaDOpaTOpHOW pabOThl M Ha JTamne NpUeMa OT4YeTa. 3aKIIOYUTEIHHOE
TeCTUpoBaHUE (KOJUIOKBUYM). MrToromas oueHka BbicTaBisercs o ¢opmyne: 0,2%*oneHka 3a
noarotoBky+0,2*onenka 3a oruer+0,6*o1eHKa 3a TECTUPOBAHHE

Kpatkoe cogepkanue 3agaHus:
OTBeTUTH HA BOMIPOCHI IO TeME J1a00paTOPHOI pabOTHI.
JlaTb 4uCIIOBOI1 OTBET Ha BOIPOCHI 110 CIEAYIOIIUM PUCYHKaM

N R,

Figure 8 PucyHok 1

L L.

Figure 9 PucyHok 2

Figure 10 PucyHok 3

KoHTpoJibHbIe BONIpOChI/3aJaHUA:
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3HaTh: OCHOBHBIE IIOHATHSI H
3aKOHBI TEOPUH  DJIEKTPUUYECKUX
nemneu

1.Kakum o6pazoM MOKHO SKCIIEPUMEHTAITLHO
OIPCACIIUTDL IMMapaMCTPbl SKBUBAJICHTHOTO UCTOYHUKA

DIC?

3HaTh: apaMeTpbl FApMOHUYECKHUX
CUTHAJIOB

1.Kak cBs3aHbl aMIUIUTYAHOE U JIEHCTBYIOIIEE 3HAUCHUS
rapMOHUYECKOT0 HAIPSKCHUS?

3HaTh: MpaBUiia  MOAKIIOYCHUS
UCTOYHUKOB W  HM3MEPHTEIbHBIX
npuObOpoB I UCCIEAOBaHUS
AJNIEKTPUUECKUX TeTIeH

1.Kakum o0pa3oM B cxemMy BKJIFOUAETCS BOJIBTMETP?
OOBscHUTE, TOUEMY
2.KakuM o0pa3oM B cxeMy BKJIIOUAETCsl amrnepMeTp?
OO0BsicHUTE, TOUYEMY

YMeTh: aHaIu3UpOBaTh JIMHEWHBIC
JIEKTPUUECKUE LeMH npu
rapMOHMYECKOM BO3JIEHCTBUU U 1O
HOCTOSIHHOMY TOKY M IPOBOAWTH
ux JKCIIEPUMEHTAJIbHbIE
UCCIIEIOBaHMS

1.Jlns cxeMbl Ha pUCyHKe | onpenenure 4ucio
YpaBHEHUH I aHAJIM3a LIETIH METOJOM Y3JIOBBIX
IIOTEHIIUAJIOB

2.J151s1 cxembl Ha pUCYHKE | ompeaenuTe 4ucio
YpaBHEHUN JJI aHAJIM3a e METOJJOM KOHTYPHBIX
TOKOB

3.J1ns1 cxembl Ha pUCyHKe | paccuuTaiiTe COMPOTUBICHUE
sKkBUBaJIeHTHOTO uctounuka J/[C, ecnu Harpy3koi
SIBJIIETCS

pesucrop R1

4. Jlnst cxemMbl Ha pUCyHKe | orpeaenurte, CKOJIbKO BETBEH
HMCTOYHUKOB JIOJDKHBI BOWTH B JiepeBo rpada

5. 7151 cxeMbl Ha PUCYHKE 2 OTPEIETUTE YHCIIO BETBEH
nepesa rpada nenu

6./15151 cxembl Ha pUCYHKE 2 ONPEAETUTE COIPOTUBICHHE
R2

7.5 cXxeMbl Ha pUCYHKE 2 ONPEAEIUTE, COACPKUT JIU
CXema pe3uCTOop, COMPOTUBIEHUE KOTOPOI'O HE BIUSET Ha
TOKH U

HaIPSDKEHNS OCTAIBHBIX 3JIEMEHTOB LIETIN

8.1y cxeMbl Ha PUCYHKE 2 pacCUMTaWTE CONPOTHUBIICHUE
SKBHMBAJIEHTHOI'O HCTOYHHUKA TOKa Rr, ecnu pesnucrop
Harpys3ku

RH noaxmrovaercs napamienbHo pesuctopy R1

9.1 rpapuKOB HAa PUCYHKE 3 YKa)KUTE HOMEP
Kosie0aHUsl, KOTOPOE SIBJISIETCS OIIEPEkKAIOIUM

10. 1551 rpadukoB Ha pUCyHKE 3

OINIPEAEINTE LUKINUECKYIO YaCTOTY TapMOHHUYECKOTO
koseOanus (B '), st KOTOPOro 3MepeHsl 3HaYeHus t1
=75 mc, t2 =175 mc.

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu ebinoaneHus snanus: OueHka "oTIMYHO" BBICTABIISAETCS €CIIU 3aJjaHNe
BBITIOJTHEHO B MOJTHOM 00BEME HIIH BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu ebinoneHus snanus: OueHkKa "Xopoo" BICTaBISIETCS €CIIH
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenxka: 3

Huoicnuii nopoe evinonnenus sadanus 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 "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHuE BBINIOJHEHO HEBEPHO WJIM MPEUMYIIIECTBEHHO HE BBIIOIHEHO

KM-8. 3amuTa nomamHero 3aganus Ne 4

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOJIBLHOr0 MeponpusaTHs: JloMalHee 3a1aHue

Bec konTpoabHoro meponpusitusi B bPC: 3

IIpouenypa npoBegeHHsi KOHTPOJIbHOI0 MeponpuATHs: BrinoiHeHne 3a7aHusi B PYKOIMUCHOM

dbopme

Kpartkoe cogep:kanue 3aiaHuA:
[TapameTtpsl rapmonnueckux HampspkeHuit [, Uml, Um2, phil u phi2 npuBenens! B Tabnuie 1
WHIMBUIYAJIbHBIX 3aJIaHUN

Tabmuna 1
Bapuanr | [1, pag/c | Uml, B | Um2, B | phil, pax | phi2, pax
1 10"5 5 3 0 1

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: METOJ  KOMIUIEKCHBIX 1.I'apmonnueckoe HanpskeHue ul(t) umeer yactory | u
aAMIUTUTY]T komIuiekcHyto ammintyay Ul = Uml-exp(j-phil).
3anuiuTe BeIpakeHUE, onuckiBatomiee GyHkuuto ul(t), u
nocTpoiiTe ee rpaduk, BEIOpaB B KaUeCTBE HE3aBUCUMOM
nepeMeHHol Oe3pa3mepHbIid mapamerp [t.

Haiigure dynkuuu u2(t) u u3(t), umeromue
KoMILIeKcHbIe aMmuiuTyabl U2 = jUl u U3 =-jUL.
ITocTpoliTe Ha KOMILUIEKCHOM INIOCKOCTH BEKTOPBHI,
COOTBETCTBYIOIIHE KOMIUIEKCHBIM amrumuTyaam Ul, U2 u
U3

2.Y4acTOK LIETIU COCTOUT U3 JIBYX MOCIEA0BATEIHHO
BKJIFOYEHHBIX ICTOUHUKOB HAIPSYKEHUS OJIMHAKOBOM
YaCTOTHI C KOMIUIEKCHBIMU amIutuTyaamu Ul =
Uml-exp(j-phil) u U2 = Um2-exp(j-phi2) (cMm. Tabnuiry
1).

PaccuuTaiiTe KOMIJIEKCHYIO aMIIUTYAY HampsbkeHus U3
Ha BHEITHHX 32)KMMaxX 3TOTO Y4acTKa U MPOCTPOMTe
BEKTOPHYIO JIMarpaMMy HanpsHKeHUN

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu vinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €CIU 3aJaHue
BBITIOJTHEHO B TTOJTHOM 00'bEME WIIH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
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OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCs €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAIIPABIICHHE JISl PEIICHUS 33124

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-9. KonTpoab BbinoJHeHus 1Il. 3-4 pacuyeTHOr0 3a/1aHUs

®opmbl peaausanuu: [IpoBepka 3amanus

Tun KOHTPOILHOTO Meponpusitusi: Pacuetno-rpaduueckas pabora
Bec koutposabHoro meponpusitusi B BPC: 5
IIpoueaypa npoBeaeHusi KOHTPOJIBHOI0 MeponpusaTHs: [IpoBepka NpaBUIBHOCTH BBITOJIHEHUS

ITYHKTOB 3-5 PaCUYCTHOTI'O 3aJaHus

KpaTKOC CoA€cpKaHMuE 3alaHUA:

HmeeTcs pa3BeTBlIeHHAs 1SN — CHCTEMa CBSA3aHHBIX KOHTYPOB (PUCYHOK 1), cxema u
napaMeTpsl KOTopoi 3as1ansbl (Tabauna 1). Ha Bxox nenu BKIOYEH HCTOUHUK FapMOHHUYECKOIO
cUrHasna (MCTOYHUK HaMpsLKEHUs WM UCTOYHUK Toka) ¢ ammuutyaoi EO=1 B (wu [0=1 MA) u

HYJIEBOW HavaJIbHOU (hazoii.
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Figure 11 PucyHok 1. Cxema 1 (npumep 3agaHHON cxeMbl)

Tabmuma 1 - ®parmeHT TaOIUIIBI MHANBUAYATBHBIX 3aaHHUI

Howmep no Yacrora, Z1, 722 =176, Z3 =175, Z4, Z7, Cxena | Boixo
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:

YMeTh: MMpOBOIUTH aHaJIu3
CJIOJKHBIX ueneﬁ Mo MOCTOAHHOMY
TOKY H npu rapMOHHU4YCCKOM

BHEIIIHEM BO3JE€HCTBUU

1.ITynkr 3. M300pa3ute SKBUBaJICHTHBIE CXEMBI
3aMEIICHHS KaKI0TO U3 MMACCUBHBIX ABYXIOJIOCHUKOB,
BXOJSIINX B COCTaB IICMH, CUUTASL UX COCTOSIIUMH U3
MOCTIE0BATEILHOTO COEUMHEHHS] PE3UCTUBHOTO U
PEaKTHBHOTO 3JIEeMEHTOB. PaccunTtailite HOMUHAIbHBIE
3HAYEHUS MapaMeTPOB ATUX DJIIEMEHTOB

2.Ilynkt 4. Wcnonb3ys pe3ynbTaThl L. 2 U 3,
paccyuTaiTe KOMIUICKCHBIE aMIUTUTY/IbI TOKOB U
HANPSDKEHUN KaX0M U3 BETBEU 3aJaHHOW LIETN.
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[TpoBephTe BrIMOTHEHKE TIEPBOTO 3aKoHa Kupxroda s
Ka)KJIOTO U3 Y3JIOB ILIETIH U BTOpPOTro 3akoHa Kupxroda
JUIS BCEX TJIaBHBIX KOHTYpOB ienu. [IpuBeaure
MUCbMEHHBIE KOMMEHTAPHH 10 PE3YJIbTaTaM pacyeTa

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS €CIu
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEIHLHO" BBICTABIISETCS
€CITU 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

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

KM-10. 3amuTa Ja6opaTopHoii pad6oTsl Ne 3, ko110kBuyM Ne 3

®opmbl peanuzanun: Cvemannas Gopma

Tun koHTpOABLHOr0 Meponpusitusi: TecTupoBanue

Bec kouTposabHOro meponpusitusi B BPC: 7

IIpouenypa mnpoBeaeHMs KOHTPOJBLHOIO MeponpusaTHsa: [IpoBepka HanuuuMsg W KadecTBa
JIOMaIlTHEeH TOArOTOBKH K JJabopaTopHOH paboTe, BOIIPOCHI O MOAr0TOBKE. Bonmpock!l Ha 3HaHUS 1O
XOJly BBIIOJHEHUs JIabOpaTopHOW pabOThl M Ha JTale IMpueMa OTyeTa. 3aKIIUUTENIbHOE
TecTUpoBaHue (KoyokBuyMm). MrToromas oreHka BbIcTaBisieTcs mo ¢opmyne: 0,2*oueHka 3a
noarotoBky+0,2*onenka 3a oruer+0,6*orieHka 3a TeCTUPOBaHUE

Kpatkoe cogepxxanue 3agaHus:
OTBeTUTH Ha BOMIPOCHI 10 TeMe JTa00paTOPHOI PabOTHI.
JlaTh 4MCIIOBOM OTBET HA BOMPOCHI 1O CIEAYIOIIUM PUCYHKAM
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Figure 12 PucyHok 1
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Figure 13 PucyHok 2

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh:  METOA  KOMIUJIEKCHBIX 1.Kak ¢ nomorsto ocuuiorpada u3MepuTh pa3HOCTb
aAMIUTUTY] (a3 TapMOHMYECKUX HATIPSKCHUN?
2.Kaxk ¢ noMompto ocruiorpada u3sMepuThb
KOMIUIEKCHYIO aMIUTUTYIy TapMOHUYECKOTO
HanpsiHKEHUs?
3HaTh: TpaBUiia  TOAKIIOYCHUS 1.Kakum o0pa3oM k uccieayeMon ey MoAKIIYaeTCs
UCTOYHUKOB M  HU3MEPHUTEIbHBIX re"epaTtop?
npuOoOpoB A MCCIEI0BaHUs 2.KakuM o0pa3oMm K HcciaeayeMon ey MoJKI0YaeTcs

SJICKTPHUICCKUX Lemnemn

ocruiorpag?

YMeTh: aHaIU3UpPOBATh JIMHEWHBIC
IIEKTPUUYECKUE enu pu
rapMOHHYECKOM BO3JIEHCTBUU U MO
IIOCTOSIHHOMY TOKY M IIPOBOJUTH
ux JKCIIEpUMEHTaIbHbIE
VICCIIEJOBAHMUS

1.ITo ocummiorpammam Ha pucyHke 1 onmpenenure
94acTOTy FapMOHHUYECKHX KoJieOaHUil, OTBET MPUBEANUTE B
[xT']

2.I1o ocunsiorpamMmmam Ha puCyHKe | onpenenure
aMIUIUTYly HaNpsKEHUsI, OTBET NnpuBeauTe B [B]

3.I1o ocummnorpammam Ha pucyHKe | onpenenure
HavyaJbHYI0 a3y TOKa, OTBET IPUBEANUTE B Ipaaycax
4.11o ocumsuiorpaMmam Ha pUCYHKE 1 onpenenuTe THII
3JIEMEHTAapPHOI'0 NACCUBHOTO JBYXITOJIIIOCHUKA, KOTOPOMY
IIpUHAJIEKAT

ocuusuiorpaMmsel. OTBET MPEJCTABbTE B YUCIOBOM BHUJIE:
1 — pe3ucrop, 2 — KaTylKa UHAYKTUBHOCTH, 3 —
KOHJICHCATOP

5.ITo ocuminorpaMmam Ha pucyHke 1 onpenenure
MO/1yJIb KOMITJIEKCHOM MPOBOAMMOCTH 3TOTO
3JIEMEHTAPHOI0 ABYXIIOJIIOCHHUKA,

OTBET mpuBeAnTe B [MKCM]

6./l cxembl Ha pUCYHKE 2 ONPEAEIUTE MOIYIIb
KOMIUIEKCHOTO COMPOTHUBIICHUS KOHJEHCATOPa, OTBET
npuBeaute B [KOM]

7.J1151 cXeMBbl Ha PUCYHKE 2 OIIPENEINTE apryMEHT
KOMIUIEKCHOTO COIPOTHBIIEHUS KOHJEHCATOPa, OTBET
MIPUBEANTE B Ipagycax
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8.J11s1 cxembl Ha PUCYHKE 2 ONPeeTUTe aMILTUTY 1y
BBIXOJIHOT'O CUTHAJa, OTBET puBeauTe B [B]

9.J111s cXxemMbl Ha pUCYHKE 2 ONPEACIIUTE HAaYaIbHYIO
(ha3y BBIXOJIHOTO CHTHAJIA, OTBET MPUBEANUTE B Tpaaycax
10.J1y11 cxeMbl Ha pUCYHKE 2 OTpeIeIuTe pa3HOCTh (a3
MEXy TOKOM U HaIlpsKEHUEM Ha BXOJI€ LIETIH, OTBET
MIPUBEANTE B Ipagycax

Onucanue MKAJbI OICHUBaAHUSA:

Ouenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku blnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MOJIHOM 00'bEME WJIH BBITIOJHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHKa "Xopouo" BEICTaBIsAETCS €U
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: ONeHKa "HeyI0OBICTBOPUTEIIEHO" BEICTABIISICTCS
€CIIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM NMPEUMYIIECTBEHHO HE BBIITOJIHEHO

KM-11. KonTpoabHasi padota Ne 2

®opmbl peanuzanuu: buners! (MMcbMeHHBIH 0onpoc)

Tun koHTpoabHOro MeponpusTus: KourponsHas pabota

Bec koHTpoabHOr0 Meponpustusi B BPC: 8

IIpouenypa npoBefaeHUusi KOHTPOJILHOTO MeponpusiTusi: BrinmonHeHue 3amaHus Ousnera B
pyKOmnHCHOH (opme

KpaTKOC CoA€CpKaHMuE 3alaHUA:
BrinonHuTe 3amaHus owera

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

YMers: IIPOBOJNTH aHaJIN3 1.I'apMoHMUECKOE HANIPSKEHUE ONTUCHIBAETCS
CJIOXKHBIX IIeNe MO MOCTOSHHOMY BbIpakeHueM: u(t) = 0,1-cos(1076-t — Pi/4), B.
TOKYy W TpU TapMOHUYECKOM Omnpenenure HavanbHy!o (asy phi0, yactoty [,
BHEIIIHEM BO3/IEVCTBUU aMuTyly Um M KOMIUIEKCHYIO aMIUIUTYy [

HanpspkeHus u(t).

N300pa3ute BpeMEHHYIO U BEKTOPHYIO IHarpaMMbl
TapMOHHYECKOTO HANPSHKEHUS

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

PaccunTaiiTe KOMITJIEKCHYIO aMITTUTY/y HAIIPsDKEHUS Ha
anemeHnTe. [locTpoiiTe BEKTOPHYIO AUArpaMMy

TOKA W HANpPsHKEHUS Ha DIIEMEHTE

3.lemns mpencranisier coO0# Mocae10BaTeIbHOE
COEJIMHEHHE PE3UCTOpa U PEAKTUBHOIO HJIEMEHTA.
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KommnekcHas aMmnTyia Toka, IpoTEKaroIero B IEMu,
paBHa [ | =1 A, a KOMIUIEKCHAs aMIUIUTyAA
HaIpsDKEHUS, TPHIOKEHHOTO K e, paBHa ['=4 — [18
B.

PaccunTaiiTe KOMIIJIEKCHOE COMPOTUBJICHUE LIETH U
HOMUHAJIbl aKTUBHOTO U PEAKTUBHOT'O COMTPOTUBJICHUH,
€cJIM yacToTa paBHa 2 Kl 1.

PaccuuTaiiTe akTHUBHYIO MOITHOCTb, KOTOPast BBIAEIISAECTCS
B IIETIH

N
L

@ x[] 13w

4,

HaitauTe KOMIUIEKCHYIO aMIUTATYy YKa3aHHOT'O Ha
PUCYHKE BBIXOJIHOT'O OTKJIMKA LIETIH HA 3a/IaHHON 4acTOTe
0 =20/0

Onucanne MKAJbI OIlEHUBAHUS

Ouyenxa: 5
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu eblnoinerus 3Hanus: O1neHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouenka: 4
Huosienuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pelIeHUs 3a/1a4

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoaneHus snanus: OueHka "yJIoBIeTBOPUTEIHHO" BBICTABIISETCS
€CIIU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

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

KM-12. 3amura noMamHero 3aganus Ne 5

®opmbl peanusanun: [lucemennas padbora

Tun KOHTPOILHOr0 MeponpuaTHA: JlOMalllHee 3a1aHHe

Bec konTpoabHoro meponpustusi B BPC: 3

IIpoueaypa npoBeneHHs KOHTPOJBHOIO MEpPONPUATHA: BEINOIHEHHE 3aaHUs B PYKOIMCHOU

dbopme

Kparkoe conepxxanue 3aganus:
Cxema 1enu, u300paxxeHHast Ha pUucyHKe 1, Bo30ykaaeTcs ncTouHuKOM rapmonnyeckoit 3J(C,
umeroreit yactoty [0 u komiuiekcHyto ammuntyny E = 100 B. HomuHansHble 3HaueHUS
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€MKOCTH KOHJIEHCAaTOpa U CONPOTHUBIIEHUHN PE3UCTOPOB, a Tarke yactota DJC [0 npuBeneHsl
B TaOIHUIlE 3a0aHUI

R,

E D R —C

Figure 14 PucyHok 1

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: METO/I KOMILICKCHBIX 1.Haiinure BeIpakeHUS, OIMMMCHIBAFOIINE KOMILICKCHOE
aMILTUTYT COTPOTHUBIICHNE U KOMILJIEKCHYIO POBOJIUMOCTD
MMaCCUBHOM YaCTH IEMH, U paCCUYNTANTE UX YUCIICHHBIC
3HAYCHMS Ha 3aJJaHHOM YacTOTe

2.0npenenuTe KOMIUIEKCHYIO aMIUIUTYy TOKa | B
HEpa3BETBJICHHOM YaCTH IEMU U KOMILJICKCHBIC
aMIUIUTYIbI HAMIPSOKEHUH Ha pe3ucTopax
3.IlocTpoiiTe BEKTOpHYIO JuarpamMmy HalpspKEHUN B
uenu, orodpaxkatouryto 11 3akon Kupxroda

4 PaccunraiiTe KOMIUIEKCHEIC MOIIIHOCTY Ha BCEX
3JIEMEHTaX ICIH, B TOM uucie u Ha uctounuke DJIC.
IlokaxkuTe BuIIOIHECHUE OajJaHca MOITHOCTEH

Onucanue MIKAJbI OLEeHUBAHUS

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

Ouyenka: 4
Huodienuii nopoe evinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABICHUE AJIS PEIISHHUS 3314

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu ebinoaneHus snanus: OueHka "yJIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CIIH 3a/IaHue NMPEUMYILIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: OTNeHKa "HeyI0BISTBOPUTENLHO" BEICTABIISCTCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MPEUMYIIECTBEHHO HE BBITOJTHEHO

KM-13. 3amura gomamHero 3aganus Ne 6
®opmbl peanusanun: [lucemennas padbora

Tun KOHTPOILHOr0 MeponpuATHA: JlOMalllHee 3a1aHHe
Bec konTpoabHoro meponpustusi B BPC: 3
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IIpouenypa nmpoBeneHHs KOHTPOJBHOIO0 MEpPONPUATHA: BEINOIHEHHE 3aaHUs B PYKOIMCHOU
dbopme

KpaTlcoe CodcpiKaHUuE 3alaHUA:
Cxema 11(S 004 H306pa>I<eHa Ha pUCYHKC 1 (BapI/IaHTBI CXEM U BBIXOJHBIX CUI'HAJIOB IIPUBCJCHLI B

Ta0JIMLE UHANBUIYAJIbHBIX 33JaHUI)
—> |

1
|

"l b

Figure 15 PucyHok 1

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:
3HaTh: MCTOJbI pacycTa 4YaCTOTHBIX 1.HaﬁHHT€ BBIPAKCHUC, OIMMUCBIBAIOIIUC KOMILJIEKCHBII

XapaKTEPUCTHK ko3 durrent nepemaun K1)

2. ITpoananu3upyiite MOITy4eHHOE BBIPAKEHHUE IS
koa¢duLrenTa nepeaayu: Al TOro HaliAuTe MOYIb
|K( )| u apryment phiK([1)

3.0npenenute MakcuMaiibHOe 3HaueHrne AUX Kmax,
yacToTy cpesa [/c u 3HaueHue @YX Ha gacTore cpesa
phiK([Ic)

4.IlocTpoiiTe, KaueCTBEHHO, ITOJIyYE€HHbIE 3aBUCUMOCTH
AUYX u OUYX

Onucanue MKaJbI OlleHUBAHUS

Oyenka: 5
Huorcnuii nopoe sevinonnenus 3adanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu evinoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJTHOM 00BbEME HJIU BBHITTOJIHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHKa "Xopoo" BBICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyernmax. 50
Onucanue xapaxmepucmuxu evinoneHus shanus: OneHka "yI0BIEeTBOPUTEIBHO" BHICTABIISAETCS
€CITM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyTOBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIN 3aJIaHUE BBIITOJIHEHO HEBEPHO WITU MPEUMYIIECTBEHHO HE BHIMIOTHEHO

KM-14. KoHTpOJIb BBINOJTHEHHS MII. 5-6 pacyeTHOro 3aJaHUA

®opmbl peaausanun: [IpoBepka 3aganus
Tun KoHTpoBLHOr0 Meponpusitusi: Pacuetno-rpaguyeckas padora

Bec kouTposabHoro meponpusitusi B BPC: 5
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IIpouenypa npoBeaeHnsi KOHTPOJIbHOr0 MeponpusaTus: [IpoBepka NMpaBUILHOCTH BHIIOJIHEHUS
MYHKTOB 5-6 pacyeTHOro 3aJaHus

Kparkoe cogepxxanue 3aganus:
HmeeTcs pa3BeTBlIeHHAs LIENb — CHCTEMa CBSA3aHHBIX KOHTYPOB (PUCYHOK 1), cxema u
napameTpsl KOTOpoii 3aiansl (Tabnuna 1). Ha BXo 1ienu BKITIOYEH UCTOYHUK TAPMOHUYECKOTO
curHaya (MCTOYHHMK HANPsHKCHUS WM HCTOYHUK TOKa) ¢ amuiuTyaoi EO=1 B (wiu 10=1 MA) u
HYJIeBOW HayaJIbHOU (hazoil.

Z
]
L1
Z 25 ZS
1 I ]
L | L
E

|

Ly

|z

Figure 16 PucyHoK 1. Cxema 1 (npumep 3agaHHOM cXeMbl)

Tabmuna 1 - @parMeHT Ta0IHIBl UHAUBUIYATBHBIX 33JaHUI

Howmep no Yacrora, Z1, 72=176, |Z3=1Z5, |Z4, Z17, Cxema | Baixo
KypHAITY pan/c kOM Om Om Om MOwm 8
1 2.6e6 700 7+j2200 | 8-j2200 | 15 -10.8 1 16

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

YMers: IIPOBOJUTH aHalu3 1.ITlynkt 5. IloctpoliTe B MaciiTabe BEKTOPHBIE
CJIIOKHBIX LIETIEH IO MOCTOSHHOMY JarpaMMbl TOKOB JIJIs1 IBYX Y3JIOB LienH (IepBbIH y3en —
TOKY M IpU TapMOHUYECKOM MECTO COeIMHEHUs BeTBer Z2 u Z5, BTOpoH y3en —

MECTO coeiuHeHMs BeTBel Z3, Z4 u Z5) u HalpshKeHUi
JUISL IBYX KOHTYPOB (IIE€pBBIN KOHTYp — BeTBU Z2-Z4-75
BTOpOW KOHTYp - BeTBU Z3-Z4-76). IIpu nomomu
JyarpaMm MpowuTIoCTpupyire BoinonHenue I u 11
3akoHOB Kupxroga. /laiite nucbMeHHbIE KOMMEHTapUU
2.IlyHkT 6. PaccunTaiiTe KOMIJIEKCHBIE MOIITHOCTH
JEKTPOMAarHUTHOIO NpOLEcca Ha KaKJIOM U3
JIBYXIOJIFOCHUKOB, BXOJIAIINX B COCTaB LIEMH, U
IIPOBEPHTE BBHINOJHEHNE OanaHca aKTUBHBIX U
PEaKTUBHBIX MOITHOCTEH. JlaiiTe Mo ATOMY ITOBOAY
MIMCbMEHHBbIE KOMMEHTapUu

BHEIITHEM BO3ACHCTBUHU

Onucanue MKaJbl OLICHUBAHUA:

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

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
Onucanue xapaxmepucmuxu vinoineHus snanus: OueHkKa "XopoIo" BEICTABISIETCS €CIH

OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHHE JUIsl pEIIeHUs 3a/1a4
28




Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "ya0BIeTBOPUTEILHO" BHICTABIIACTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

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

KM-15. 3aummra gomangero 3aganus Ne 7

®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:
KonTyp 006pa3oBaH mocneaoBaTeabHbIM MOAKIIOUEHUEM K UCTOYHHUKY rapMoHuueckon J/1C
UHIYKTUBHOTO L, emkocTHOTO C M pEe3UCTUBHOTO T 3ieMeHTOB. HOMUHAaNbHBIE 3HaYEHUS
napametpoB L, C, r a1eMeHTOB NpuBeIeHbI B TAOIUIE MHIUBUIYaTbHBIX 3aJaHHMA

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

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: METO/IbI pacyeTa YaCTOTHBIX 1.Paccunraiite pe3onancHyo yactoty f0,
XapaKTEePUCTUK XapaKTEPUCTUIECKOE COMTPOTUBIICHHE P, JOOPOTHOCTH Q
u nosiocy nponyckanus [1 mociaenoBarenbHOro KOHTypa
2.Haiiaute ¢da3oBbie CABUTH MEXIY TOKOM U
HampspKeHWEM Ha KakJIOM M3 DJIEMEHTOB JaHHOU IIeMH,
Biitouast uctounuk IJ1C, va gacrorax 0, 0,98-10 u
1,02-f0

3.(®akynpTaTuBHO). [locnenoBaTenbHBIN KOHTYD
BO30Yy’KIaeTcst UCTOUHUKOM rapmonunueckoit 31C,
4acTOTa KOTOPOM COBIA/IAET C PE30HAHCHOW YaCTOTOM
KOHTYypa. Onpenenute eMKOCTh KoHeHcaTopa Cror,
MOAKITIOUEHNE KOTOPOTo MapauiebHo KoHAeHcaTopy C
MIPUBOJIUT K CHIKEHUIO HAMPSKEHUS HA MHAYKTUBHOM
AJIEMEHTE BIBOE MO CPABHEHHIO C PE30HAHCHBIM
3HAUYCHUEM HAMPSHIKEHUS

Onucanue MKaJbl OLICHUBAHUA:

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

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoneHus snanus: OneHkKa "XopoIo" BEICTABISIETCS €CIH
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUTS PEIICHUS 33]1a9

Oyenxka: 3
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Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuku evtnonanenus 3nanus. OueHka "yJI0BIETBOPUTEIBHO" BBICTABISETCS
€CJIM 3aJjaHuE PEUMYIIECTBEHHO BBITIOJIHEHO

Ouenka: 2

Onucanue xapakxmepucmuku evinoanenus snanus: OneHKa "Hey10BIETBOPUTENIbHO" BBICTABIISAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO UJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO

KM-16. KoHTpOJIb BbINOJIHEHHS 1.7 PACYETHOI0 3aaHUSA

(I’OpMLI peaim3anuu: HpOBepKa 3aJaHus

Tun koHTpoABLHOr0 Meponpusitusi: Pacuerno-rpaguueckas padora
Bec kouTposbHOro Mmeponpusitusi B BPC: 5
IIpouenypa npoBeaeHnss KOHTPOJIBHOIO Meponpusitusi: [IpoBepka NMpaBUIBHOCTH BBIITOJIHEHUS

IIYHKTa 7 pacyeTHOrO 3aJaHus

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

HYJIEBOI HayalbHOU (a3oil.
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Figure 17 PucyHoK 1. Cxema 1 (npumep 3agaHHOM cxeMbl)

Tabnuna 1 - ®parMeHT TaOAHUIBI UHAUBUIYATbHBIX 33aJaHUI

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:

YMeTh: pacCUnThIBATh YaCTOTHBIC
XapaKTCPUCTHUKU

JIMHENHBIX

ANEKTPUYECKUX LETIei

1.ITynkt 7. PaccuunTaiite u nocrpoiite B Macitade
aMIUTUTYIHO-YaCTOTHYIO M (a30-4acTOTHYIO
XapaKTepUCTHUKU LIeTIH [T YKa3aHHOTO Beixona. [lpu
pacuere cuuTaiiTe conpoTuBieHue Z7 GECKOHEUHO
6071b11UM (OOPBIB BETBHU), & CONPOTHUBIIEHUE Z8 —
0ECKOHEUHO MaJIbIM (KOPOTKOE 3aMbIKaHUE BETBH).
Pacuer npoBenuTe A5 ABYX 3HAUEHUN CONPOTUBIICHUS
CBSI3U: JIJIS 3aJTaHHOTO 3HaueHus Z4 u s 274. Jlaiite
MMCbMEHHBbIE KOMMEHTapUH K pe3ysbTaTaM pacuera

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5
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Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku btnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUE
BBITIOJTHEHO B MOJIHOM 00'bEME WIIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku btnoanenus 3nanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a]1a4

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABIISETCS
€CJIM 3aJ]aHUE TTPEUMYIIECTBEHHO BBITIOJIHEHO

Ouenka: 2
Onucanue xapaxmepucmuxu evinoinenus snanus: ONeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISCTCS
€CIIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBITOIHEHO

KM-17. 3anuTa gqoMairHero 3aganus Ne 8

®opmbl peanauzanuu: [lncemennas padora

Tun KoHTPOIBLHOrO MeponpuaTHs: J[omamHee 3aganue

Bec konTpoabHOro meponpustusi B BPC: 3

IIpouenypa npoBeaeHHss KOHTPOJBLHOIO MEpPONPHATHA: BpINonHEHWE 3aaHus B PYKOIIMCHOMU

dbopme
Kparkoe conep:kanue 3aaHus:

Cxema mapaienbHOro KOHTypa n3o0pakeHa Ha pucyHke 1. HoMuHabHBIC 3HAYCHUS
napametpoB L, C, r mpuBeeHbI B Ta0IHIIe MHANBUAYAIbHBIX 3a1aHUN

r 2C

Figure 18 PucyHok 1

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

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: METO/Ibl pacueTa YaCTOTHBIX 1.HaiiquTe pezonancHyto gactoty f0, pesoHancHoe
XapaKTEPUCTUK conpotusieHrue Rp, no6porHocTs Q 1 mosocy
nponyckanus 1 napannensHoro koHTypa. Onpenenure
(hazoBbIe CABUTH MEXAY HAPsDKEHUEM Ha KOHTYpe U
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TOKOM B HEpa3BETBJIEHHON YacTH Lienu Ha yactorax f0,
0,99-0 u 1,01-f0

2.CuurTast, 4TO cXeMa napajjiesIbHOro KOHTypa
3alMUTHIBAETCS OT UI€aIbHOIO HCTOYHUKA
rapMOHUYECKOT0 TOKAa ¢ KOMIUIEKCHOW aMILTUTY0i J =
1 MA, noIyunTe BBIPAXKEHUS ISl pacieTa KOMIUIEKCHBIX
aMIUTUTY/l TOKOB B BETBsIX KOHTypa. Paccunraiite u
IIOCTPOMTE BEKTOPHBIE IUAarpPaMMbl TOKOB,
oroOpaxatomue I 3akon Kupxroda, ais yacror
BHemHero Bo3jaeilicteus paBHbIX {0, 0,99-10 u 1,01-10

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 0O'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
OnucaHnue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouIo" BEICTaBISETCs €CIU
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
€CITH 3aJIaHUE NMPEUMYILECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu 6blnoanenus 3nanus: OLeHKa "Hey0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJ]JaHue BBHITIOJIHEHO HEBEPHO WJIM MTPEUMYIIIECTBEHHO HE BHITIOJIHEHO

KM-18. KoHTpO./1b BBINOJHEHHS 11. 8§ PACYETHOI0 3aJaHUS

®opmsl peasmzanuu: IIposepka 3aganus

Tun koHTpoABLHOr0 Meponpusitusi: Pacuetno-rpaguueckas padora

Bec xouTposabHoro meponpusitust B bPC: 4

IIpouenypa npoBeneHnsi KOHTPOJIBHOI0 Meponpusitusi: [IpoBepka NMpaBMIBHOCTH BBIITOJIHEHUS
IYHKTa § pacyeTHOTO 3aJaHus

Kpatkoe conepxanue 3aganus:
WmeeTcs pa3BeTBIIeHHAs LIENb — CHCTEMA CBA3aHHBIX KOHTYPOB (PUCYHOK 1), cxema u
napameTpsl KOTopoii 3aiansl (Tabnuna 1). Ha BXoJ 1ienu BKIIIOYEH UCTOYHUK FAPMOHUYECKOTO
CUTHaJIa (MCTOYHUK HAINPSDKEHUS WIM UCTOYHUK ToKa) ¢ amruntyaoi EO=1 B (wum [0=1 MA) n
HYJIeBOH HayaJlbHOM (hazoil.
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Figure 19 PucyHok 1. Cxema 1 (npumep 3agaHHOM cXxeMbl)

Ta6muma 1 - ®parmeHT TaOIUIIBI MHANBUAYATBHBIX 33 aHUI

Howmep no Yacrora, Z1, 722 =176, Z3 =175, Z4, Z7, Cxena | Boixo
KypHAITY pan/c kOm Om Om Om MOwm !
1 2.6e6 700 7+j2200 | 8-j2200 |15 -10.8 1 16

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTb: paccuMThIBATH YacCTOTHBIE 1.ITynkr 8. M300pa3ute NpUHIUIHAIBEHYIO
XapaKTepUCTUKU JUHEHHBIX NEKTPUYECKYIO CXEMY LIENHU C YYETOM YIPOLICHUH,
3JIEKTPUYECKUX Lenen BBE/ICHHBIX B IYHKTE 7, U C YKa3aHUEM THUIIOB JIEMEHTOB

Y HOMUHAJIbHBIX 3HAYEHUU UX napameTpoB. Paccuunraliite
0000111eHHbIE TTapaMEeTPbl KAXKJ0T0 U3 ABYX
K0J1e0aTeNbHbIX KOHTYPOB MOJIYYEHHON YIPOLIEHHOM
1enu (pe30HaHCHYIO YacTOTy, JOOPOTHOCTb, OJIOCY
MIPOITYCKaHUsl, pE30HAHCHOE COIPOTUBIIEHUE) U
KOA(QPHUIHEHT CBA3H KOHTYpOB. Crienaite BBIBOJIBI 11O
pe3yJIbTaTaM pacyera

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
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoiio" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pelIeHUs 3a/1a4

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

KM-19. KontpoabHas padora Ne 3

®opmbl peanuzanuu: buners! (MMcbMeHHBIH onpoc)
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Tun KoHTpPoAbHOTr0 MeponpusitTus: KonrponsHas padora

Bec konTpoabHoro meponpusitusi B bPC: 8

IIpouenypa mnpoBeleHUs] KOHTPOJLHOIO MePONMPUATUsi: BrimonHeHue 3amanus Ouiera B
PYKOTIUCHOM (opme

Kpartkoe conep:xanue 3ajaHus:
Ha pucynke 1 npencraBieHa cxema JUHEHHON IEKTPUUECKOM 1EIH.
BXO0MHBIM CHTHAIOM SIBJISIETCSI CUTHAJI MCTOYHUKA TAPMOHHUYECKUX KOJICOAHMIA, BEIXOTHON —
OTMEYEH Ha CXEeMe.

—_| 14ir
It

- () Lz

Figure 20 PucyHok 1

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

VYMeTh: paccunuThIBaTh YacTOTHBIE 1.ITosryunTe BeIpaxkeHUs! 1Sl KOMILUIEKCHOTO
XapaKTEePUCTUKU JIMHEHHBIX kodpdunmenta nepenaun, AUX nu ®UX nenw,
JNEKTPUYECKUX LIeTIEN OIIPEAEIIUTE YaCTOTy Cpe3a

2.Paccunraiite 3HaueHne AUX Ha HyJIEBOM 4acTOTe U HA
O0eckoHeyHOCTH U nocTporte rpaduk AUX npu R1 = R2
=R

3.Kak n3menutcs rpadpux AUX, eciiu BABOE YBEIUYUTD
€MKOCTb KOHJIeHcaTopa (IT0Ka3aTh Ha TOM e rpaduke)

Onucanue MIKAJbI OLlEeHUBAHUS

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

Ouyenka: 4
Huodienuii nopoe svinonnenus 3adanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoinerus 3Hanus: OLeHKa "X0opoIo" BICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIPABJICHUE JJIS pelIeHUs 3a/1a4

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinoanenus snanus: OneHka "ya0BIeTBOPUTEILHO" BHICTABIACTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: OTeHKa "HeyI0BISTBOPUTENILHO" BEICTABIISCTCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MPEUMYIIECTBEHHO HE BBITOJTHECHO

KM-20. 3aummTa nagoparopHoii padorbl Ne 4, KoJL1okBHYM Ne 4
®opmbl peanusanun: Cmenrannas Gopma

34




Tun KOHTPOILHOr0 MeponpuaTHA: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B bPC: 7

IIpouenypa mnpoBeaeHMss KOHTPOJBLHOIr0O MeponpusaTHsa: [IpoBepka HaauuuMsg M KadyecTBa
JIOMAIlIHEeH MOArOTOBKU K Ja00paTOpHOI paboTe, BOIPOCHI 110 NOAr0TOBKE. Bonpockl Ha 3HaHUS 10
XOJly BBIIOJHEHHS JIADOpaTOpHOW pabOThl M Ha JTarne INpuUeMa OTYeTa. 3aKIIOUYUTENILHOE
TeCTUpOBaHUE (KOJUIOKBUYM). MToromass oueHka BbicTaBiserca no ¢opmyiae: 0,2*oueHka 3a
noarotoBky+0,2*onenka 3a oruer+0,6*o1eHKa 3a TECTUPOBAHHE

KpaTkoe conep:kanue 3a1aHusi:

[lana cxema, npesicraBiacHHas Ha pUCYHKeE 1.

O T
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Upgx C—e= Ugix
v W
o o

JaHo:

C=1aD, R=10k0OM

Figure 21 PucyHok 1

Ha xaxxnprit Bompoc Tecta He0oOXO0AMMO J1aTh YMCIOBOM OTBET. ECIIM OTBET COMEPKUT APOOHYIO
4acTh, TO €ro CIEAYET OKPYTIUTh MO MPaBUIIaM JI0 LIEJIOYMCIEHHOTO 3HAUECHHUSI.

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

3HaTh: METO/IbI pacyeTa YaCTOTHBIX
XapaKTEPUCTHK

1.Kakum 06pa3omM MOKHO SKCIIEPUMEHTAILHO MOTY4YUTh
aMIUTUTY/THO-YaCTOTHYIO XapaKTePUCTUKY?

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

3.Kak 3aBucar AUX u ®UX ¢unbTpoB Ha Oaze
nociefoBarenbHoi RC-1ienu oT eMKocTH KOHeHcaTopa?
Ot conpoTtuBieHus pesucropa?

YMeTh: AHAJIIM3UPOBATh YAaCTOTHBIC

XapaKTEPUCTUKU JIMHEVHBIX
SIIEKTPAYECKUX nerneu u
MIPOBOJUTH 170'¢
SKCIEPUMEHTAIbHbIE
HCCIIEIOBAHUS

1.0npenenute 3nauenne AUX Ha HyJ€BOI YacToTe
2.0npenenute, K KakoMy 3HaueHUIo ctpeMutess AUYX
pu OECKOHEYHO OOJIBIIION YacTOTe

3.0mpenenute Tum GUIBTPaA: B OTBETE 3aMUIIUTE 1, eclu
sto ®HY; 2 — ®BY, 3 — [1D, 4 — PD

4.0npenenute MakcuMalibHOE 3HaUeHne AUX
5.0mnpenenure NOCTOSTHHYO BPEMEHH LIETIH, OTBET
MIPUBEJIUTE B [MKC]

6.0npenenute K03 HUIMEHT 3aTyXaHUs, OTBET
npuBeaute B [x1e3 pan/c]

7.0mnpenenuTe 4acToTy cpe3a GuiabTpa, OTBET IPUBEIUTE
B [kI'11]

8.0Onpenenute 3naueHne ®UX Ha HynmeBoOH yacToTe,
OTBET MPHUBEANTE B Tpagycax
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9.0npenenute, kK KakoMy 3HaueHUIO cTpeMutcs: PUX
npu OECKOHEYHO OOJIBIION YacTOTE, OTBET IPUBEIUTE B
rpajaycax

10.0Onpenenure 3nauenne @YX Ha yacTtoTe cpe3a, OTBET
IIPUBEJUTE B Ipajlycax

Onucanue MIKAJbI OICHUBAHUSA:

Ouenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku binonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MOJIHOM 00bEME WIJIH BBITIOJIHEHO MPEUMYIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
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 evinoanenusi snanus: OTNeHKa "HeyIOBICTBOPUTEIIEHO" BEICTABIISCTCS
€CIIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBITOIHEHO

4 cemecTp

KM-1. 3amura sadopatopHoii padotsl Ne 5, ko/uiokBuym Ne 5

®opmbl peanusanun: CmemnianHas Gopma

Tun koHTpOABLHOr0 Meponpusitusi: TecTupoBanue

Bec konTpobHOro meponpustusi B BPC: 12

IIpouenypa mnpoBeaeHMss KOHTPOJBLHOIO MeponpusaTHsa: [IpoBepka HanuuuMsg W KadecTBa
JIOMaITHEeN MOArOTOBKHU K J1JabopaTopHOM padoTe, BOIIPOCH! 110 MOAr0TOBKE. Bonpock! Ha 3HaHMS 11O
XOJly BBINOJHEHUs JIaOOpaTOpHOW pabOThl M Ha JTarne MpUeMa oOTyeTa. 3aKIYHUTEIbHOEe
TecTUpoBaHue (KoyokBuyM). WrToromas oneHka BbIcTaBisieTcs mo ¢opmyne: 0,2*ouenka 3a
noarotoBky+0,2*onenka 3a oruer+0,6*o1eHKa 3a TECTUPOBAaHHE

KpaTKOC CoA€cpKaHMuE 3alaHUA:
I[aHa cxeMa KoJie0aTelIbHOTO KOHTYpa, IPpCACTABIICHHOI'O Ha PUCYHKE 1.

L METTS

. 1 0 =100, »=10 On,
ey = 10% pag/c

:[ E=1B

Figure 22 PucyHok 1

Ha xaxp1it Bompoc Tecta He00X0IMMO JaTh YMCIIOBOM OTBET. ECciiu OTBET COMEpKUT IPOOHYIO
4acTh, TO €ro CIEAYET OKPYTIUTh MO MPaBHUIIaM JI0 LIEIOUUCIEHHOTO 3HAaUCHU S

KoHTpoJibHbIe BONIpoChl/3aJaHUA:
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3HaTh: METO/IbI pacuera 1.0npenenure pe30HAHCHOE COMPOTUBIIEHUE, OTBET
[apaMeTpoB JIMHEHHBIX npuseaure B [Om]

YETBIPEXITOJIFOCHUKOB 2.0mnpenenuTe XapakTEpPUCTUYECKOE COPOTUBIICHUE,
OTBET npuBeAuTe B [KOM]|

3.0npenenute MUPUHY MOJI0CH Tponyckanus AUX,
otBet npuBeaute B [-103 pan/c]

4.0Onpenenure aMILUTUTYy HallPsDKEHUS Ha KaTyILKe
WHAYKTUBHOCTH, €CJIM YaCTOTa UCTOYHHKA paBHA
pPE30HAHCHOM; OTBET NpuBeaUTE B [B]

5.0npenenute HHAYKTUBHOCTD KaTYIIIKU, OTBET
npuBeaute B [MI'H]

6.0npenenuTe HaYaIbHYIO (ha3y HANPSKCHUS Ha
KaTyIllIKe UHYKTUBHOCTH, €CJIM 4aCTOTa UCTOUHUKA
paBHA PE30HAHCHOM; OTBET IPUBEIUTE B rpaycax
7.0mnpenenuTe aMIUTUTYAy HAIPSDKEHUS HA KaTyIIKe
WHIYKTUBHOCTH, €CJIM 9aCTOTa HCTOYHHUKA
COOTBETCTBYET HM)KHEW I'PaHUIIE TOJIOCHI IPOITYCKAHUS;
OTBET npuBeAnTe B [B]

8.0Onpenenute HauaIbHYIO (pa3y HANPSHKEHUS HA
KaTyIIKe MHTYKTUBHOCTH, €CIIM YaCTOTa UCTOUHHKA
COOTBETCTBYET HIDKHEH IpaHUIIE MTOJIOCH MTPOIYCKaHUS;
OTBET MPUBEANTE B Ipagycax

9.Kak n3menutcs 1o6potHocts npu yBennueranu C B 4
pasza; mpuBeAUTE HOBOE 3HAYEHHE JOOPOTHOCTHU
10.Kak u3meHurcs rnosuoca nporyckaHus npu
yBenuueHun C B 4 pa3a; IpuBeIUTE HOBOE 3HAUCHUE
oJIOCHI TIporryckanws B [-1073 pan/c]

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu evlnoanenus 3Hanus: O1eHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BhEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHKa "XopoIo" BbICTABIIAETCS €CIIN
OOJIBIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABICHUE AJIS PELICHUs 3a1a4

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu ebinoaneHus snanus: OueHka "yIoBIETBOPUTENBHO" BBICTABISETCS
€CIIH 3a/IaHue MMPEUMYIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: ONeHKa "HeyI0BISTBOPUTENLHO" BEICTABIISCTCS
€CJIM 33JITaHUE BBITOJIHEHO HEBEPHO HJIU MPEUMYIIECTBEHHO HE BBITOJTHCHO

KM-2. 3amura noMmamHux 3aganui 9-11

®opmbl peanusanuu: [luceMenHas padora
Tun koHTpoILHOTrO MeponpusaTHs: J{omaiiHee 3aganue
Bec koHTpOIBbHOrO Meponpusitusi B BPC: 12
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IIpouenypa nmpoBeneHHs KOHTPOJBHOIO0 MEpPONPUATHA: BEINOIHEHHE 3aaHUs B PYKOIMCHOU

dbopme

KpaTlcoe CodcpiKaHUuE 3alaHUA:

I3 9: Cxema 4eThIpEXIOIIOCHUKA MPEJICTABICHA Ha PUCYHKE 1, BApHaHThI CXEM U THII
napaMeTpoB MPUBEACHBI B TAOIHIIC HHIUBUIYATBHBIX 3aIaHUN

—L |
R
R>

__C

Figure 23 PucyHok 1

13 10: Cxema nemnu nepBoro nopsijika n300pakeHa Ha pUCyHKe 2, BapUaHThI CXEM U BBIXOIHBIX
CHUTHAJIOB TIPUBE/ICHBI B Ta0IMIIe MHAMBUAYAIBHBIX 3a1aHuil. Ha Bxose menu neicTByeT
nocTosiHHbIA ncTouyHuK J/1C nnu Toka. B HyneBoli MOMEHT BpEMEHU UCTOYHHUK SHEPIUH
otkirovaercs (nctouauk DJ[C 3akopaynBaeTcsi, ICTOYHUK TOKA OOPBIBACTCS)

E R

' R:|:

9

Figure 24 PucyHok 2

I3 11: Cxema nenu nzo0pakena Ha pucysnke 2. Ha Bxop nenu aeiictsyet umiyinbe IC (nmm
TOKa) NpAMOYTosbHOM popMbl. HoMep cxeMbl, HOMep BbIX0/1a ¥ BUJ] BBIXOJAHOTO OTKJIMKA LENH
(TOK MM HaNpsHKEHUE) 3aaHbl B TA0IMIE MHIUBUAYATbHBIX 3aaHUN

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: METOIbI aHajn3a
HECTAallMOHAPHBIX  MPOLECCOB B
J'IHHGfIHBIX BHGKTpI/I‘ICCKI/IX IICIIAX

1.11.1 Onpenenute onepatopHbil KOAPPUIIUEHT
nepeaayy Lemu A7 3alaHHOTO BBIXOJHOI'O OTKJIMKA
11.2 Haiinute BhlpaskeHue, ONUCHIBAIOIIEE CUTHAT Ha
BBIXO/JI€ 1I€TIH, U IOCTPOITE €ro MpUMEPHYIO
OCIMIJIOTPaMMY, CUUTAsL, YTO UTUTEIBHOCTh UMITYIIbCA
paBHa MOCTOSIHHOM BPEMEHU 1IeNU

3HaTh: METO/BI pacyera 1.9.1 Haiiaure BbIpa)keHUs!, ONUCHIBAIOIINE 3aJaHHbIE

[1apaMeTpoB JMHENHBIX NapaMeTpsl YETHIPEXITIOIIOCHUKA

YETBIPEXIIOJIFOCHUKOB 9.2 JlaiiTe pu3nyecKyt0 MHTEPIPETALUIO HallIEHHBIX
1apamMeTpoB

3HaTh: 3aKOHbl KOMMYyTallUM U 1.10.1 CocraBbre nu¢dhepeHnuanbHoe ypaBHEHNUE,

napaMmeTpsl MePEXOIHBIX OTHCHIBAIOLIEe COOCTBEHHbIE KOJIEOaHUsI B LIETIN

IIPOLIECCOB (pucyHOK 1), OTHOCHUTENIBHO 33JaHHOTO BBIXOAHOTO

CHUTHAJIA.

10.2 Onpenenute HayaIbHOE YCIOBHE U PEIINTE
muddepeHIansHOe YpaBHEHNE B 001IIeM BHIE.

10.3 [MoctpoiiTe, KayecTBEHHO, TPa(HK IMOTyIEHHON
BPEMEHHOW 3aBUCUMOCTH BBIXO/IHOTO CUTHAIA.

10.4 OtmerpTe Ha rpaduKe MOCTOSHHYIO BPEMEHH IIeTTH
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‘ Y BpeMsl YCTaHOBJICHUS

Onucanue MKAJbI OICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku blnoanenus 3nanus; OueHkKa "oTIMYHO" BBICTABIISIETCS €CJIU 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-3. KontpoJuabHnas padora Ne 4

®opmbl peanu3anuu: buiers! (MMCEMEHHBIN ONIPOC)

Tun KOHTPOAbHOT0 MeponpusiTus: KorrponsHas padora

Bec koutposabHoro meponpusitusi B bPC: 14

IIpouenypa mnpoBeleHUs] KOHTPOJLHOIO MePONPUATHs: BrimonHeHWe 3amanus Ouiera B
PYKOIIKUCHOH popme

Kparkoe cogep:xanue 3aiaHus:
Cxema 1ienu IpuBEACHA HA PUCYHKE 1.
Ha Bxope nenu neiictByet UCTOYHUK HanpskeHus E (pucyHok 2).
BrixogHol curnan — HamnpsbkeHue Ha pe3ucrtope R1

—_— LTI

— ]
Ry
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Figure 25 PucyHok 1

0 T|2 T t

Figure 26 PucyHok 2

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMers: aHAIM3UPOBATh 1.Haiinure onepaTopHoe n300paKeHrne BXOIHOTO
HECTallMOHApHbIE  IPOLECCHl B CUrHaJsa

JIMHEUHBIX SJEKTPUYECKUX UEISIX 2.0npenenuTe onepaTopHbId KOIPPUIUCHT MTepeIadn
OIIEepPaTOPHBIM METOJI0OM LeNH U1 33JJaHHOTO BBIXOJHOTO OTKJIMKA

3.HaiinuTe BeIpakeHUE CUTHAIA HA BBIXOJIEC IIEIH, U
MOCTPOMTE €ro NPUMEPHYIO OCLMIIJIOTPaMMYy, CUUTAs,
YTO JUIMTENBHOCTh UMITYJIbCa T paBHA IIOCTOSTHHOMN
Bpemenu tenu npu R1 =R2 =R

4.Kak U3MEHUTCS OTKIIMK, €CITU BIBOE€ YMEHBIIUTh
€MKOCTh KOHJIeHcaTopa (IT0Ka3aTh Ha TOM ke rpaduke)

OnucaHue MKAJbI OlleHUBAHUS:

Oyenka: 5
Huoicnuii 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
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 10
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHkKa "XopoIo" BbICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHHE 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 "HeyTOBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIM 3aJIlaHU€E BBIITOJIHEHO HEBEPHO WUJTU MPEUMYIIIECTBEHHO HE BHITIOJTHEHO

KM-4. 3amura nadopatopHoii padotsl Ne 6, KOJUIOKBHYM Ne 6

®opmbl peanusanun: Cmentannas Gopma

Tun koHTpoILHOrO Meponpusitus: TectupoBanue

Bec konTposbHOr0 Meponpusitusi B BPC: 12

IIpouenypa mnpoBeaeHMss KOHTPOJBLHOIO MeponpusaTHsa: [IpoBepka HanuuuMsg M KadecTBa
JIOMaITHEe MOArOTOBKHU K J1JabopaTopHOi padoTe, BOIPOCH! 10 MOAr0TOBKE. Bonpock! Ha 3HaHMS 11O
XOJly BBINOJHEHUS JIaOOpaTOpHOW pabOThl M Ha JTalne MpuUeMa OTyeTa. 3aKIIOUUTENIbHOE
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TecTUpoBaHue (KOJUIOKBUYM). WToromasi oreHKa BbICTaBisieTrcs 1o ¢opmyne: 0,2*oreHka 3a
noarotoBky+0,2*orenka 3a oruet+0,6*o11eHKa 32 TECTUPOBAHUE

KpaTlcoe CodcpiKaHUuE 3alaHUA:

Jana cxema, mpencraBieHHas Ha pUCYHKeE 1.

s I I o
C
UBK R uBbIK
W W
o 2

Hano:

C=5uD, R=2 kOmMm

Figure 27 PucyHok 1

Ha kaxxnp1it Bompoc Tecta HeoOXO0AMMO J1aTh YMCIOBOM OTBET. ECIIM OTBET COEPKUT APOOHYIO
4acTh, TO €ro CJIEIYeT OKPYIIIUTh MO MPaBUIIaM JI0 HEJIOYHCICHHOTO 3HAUCHUS

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: 3aKOHBI KOMMYyTallUul U

1./laiiTe onpenenenue noctosstHHoM Bpemenu RC-nienu.

napaMmeTpsl MePEXOIHBIX Kak ee MoxxHO ornpenenuTs no rpaduky cBOOOIHBIX
IIPOLIECCOB npoueccoB? PaccunTarh uepes mapameTpsl Lenu?
2.Kax cBs3aHbl MEX]ly cOO0I BpeMsl yCTaHOBJICHUS U
noctostHHas BpeMenu RC-uenu?
3.Kaxumu napamerpamu Kosae0aTeIbHOI0 KOHTYpa
OTIPENIeNIAI0TCS YaCTOTa CBOOOAHBIX KOJICOAHUH?
CKopocTb 3aTyXaHus CBOOOJAHBIX KOJIeOaH?
YMers: aHaJIM3UPOBATh 1.0Onpenenure HanpspKEHUE HA KaTyIIKE HHAYKTUBHOCTH
HECTAallMOHApHbIE  MPOLECChl B Cpa3y nocje KOMMYTaIUU - MOAKIIOUYEHUS Ha BXOJ LIeTH
JMHENHBIX 2JEKTPUYECKUX LEMAX U IIOCTOSIHHOTO HanpspkeHus BennunHoi 10 B, oTeer
IIPOBOJIUTH 170.¢ npencrasbTe B [B]
DKCIEPUMEHTAJIbHBIE 2.0npenenuTe HANpsKEHUE HA KaTyIIKEe HHIYKTUBHOCTH
MCCJIEJIOBAHMUS B YCTAaHOBHUBIIEMCS PEXKHUME M10CIIE MOIKIIFOUEHUS Ha

BXO/J1 LIENH MOCTOSIHHOTO HanpskeHus BenuuuHou 10 B,
OTBET MpecTaBbTe B [B]

3.0mnpenenute HaNpsHKEHUE HA PE3UCTOPE cpasy Mociie
KOMMYTAIIUHU - OJKIIOYEHUSI Ha BXO/I U
IIOCTOSIHHOTO HalpsbkeHus BenuunHoi 10 B, oTeer
npeacTaBsTe B [B]

4.0Onpenenute HaNpsSKEHUE HA PE3UCTOPE B
YCTaHOBUBILEMCS PEKUME MOCIIE MOAKIIOUEHUS Ha BXOJ
LIENU TIOCTOSIHHOTO HanpskeHus BenuuuHou 10 B, otBer
npeacTassTe B [B]

5.0mnpenenurte TOK B LIENH Cpa3y M0OCIE KOMMYTALIUH -
MOJIKJIFOUEHUS Ha BXOJ LIENTM OCTOSTHHOTO HANPSDKEHUs
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BenmuuHo# 10 B, otBeT mpescraBsTe B [MA]
6.01penenuTe TOK B LIENU B YCTAHOBUBILIEMCS PEKHUME
MocJIe TOKIIOYEHHS Ha BXO/JI LIEMH MOCTOSHHOTO
HarnpsbkeHus BenuunHoi 10 B, oTBeT npencraBbTe B
[MA]

7.PaccunTaiite K03 puULIueHT 3aTyxaHus, OTBET
npeactassTe B [-1073 pan/c]

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

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

10.Br1Gepute HOMEp MEPEXOTHON XapaKTEPUCTUKH,
MPEJICTAaBICHHON Ha PUCYHKE 2 U COOTBETCTBYIOIICH
3aIaHHOU LIEeTIH

TMepexoanble XapaKTepHCTHKH

1.1
1
0.9 l r/
. . 7
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Lt/
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Figure 28 PucyHok 2

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu binonneHus snanus: OueHka "oTIMYHO" BBICTABIISAETCS €CIIU 3aaHNe
BBITIOJTHEHO B MTOJIHOM 00b€ME MJIM BBIIIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 10
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHkKa "XopoIo" BbICTABIIAETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpPaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu evinoaneHus sanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYILIECTBEHHO BHIIIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyT0OBICTBOPUTEIIHHO" BEICTABIIICTCS
€CJIM 3aJlaHuE BBIITOJIHEHO HEBEPHO UJTU MPEUMYIIECTBEHHO HE BHITIOTHEHO

KM-5. Kourpoabnas padora Ne 5

®opmbl peaju3anum: buiersl (MMCbMEHHBIH OMPOC)

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec kouTposabHoro meponpusitusi B bPC: 14

IIpoueaypa mnpoBedeHUs] KOHTPOJILHOrO MeponpusTHusi: BrinonHenue 3agaHus Owuiera B
PYKOIHUCHOM popme
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Kpatkoe cogepxanue 3agaHus:
OpnHoponHas IuHMA nepegadu 0e3 NoTepb HarpyKeHa Ha CONPOTUBIIEHNE ZH.
JlIMHa TMHUM U €€ BOJIHOBOE COIIPOTUBIIEHHUE U3BECTHBI. Da30Bast CKOPOCTh PACIIPOCTPAHEHUS
BOJIHBI B JINHUM CYMTACTCSI paBHOM CKOPOCTH cBeTa B BakyyMe. Ko BXoay JIMHUU MOAKIIIOYEH
COIJIACOBaHHBIN ¢ MMHUEN reHepaTop rapmonndeckoit 3J1C (111 HEYETHBIX HOMEPOB
BapHUaHTOB) WU TOKA (Ul YETHBIX HOMEPOB BapHAHTOB) HANpPsKEHUE (WM TOK) Ha 3aKUMax
KOTOpOTO 3a/1aHbl:
u(t)=Um-cos(2n-fr-t), i(t)=Im-cos(2n-fr-t))

KOHTpOJILHLIe Bonpocu/saz[annﬂ:

YMers: IIPOBOJIUTH pacder 1.0npenennre KOMIUIEKCHBIE aMIUIATY b TAJAIOLIEH U
pacnpezneneHuin aMILIATY [ OTPa’KEHHOM BOJIH HaNpsKEeHUs (JUIs1 YETHBIX HOMEPOB
HallpSDKEHUH M TOKOB B JIMHUU BApUAHTOB) WJIX TOKA (JJIs1 HEYETHBIX HOMEPOB
nepesadn pu pa3IMYHBIX BapUaHTOB) Ha paccTosgHuU z(0 OT Harpy3Ku

pekumMax ee paboThl 2.IToctpoiiTe B MaciiTabe BEKTOPHYIO AHArPaMMy

HaMpsHKEHUH (17151 YeTHBIX HOMEPOB BapUAHTOB) WIIH
TOKOB (J/Is1 HEYETHBIX HOMEPOB BapUAHTOB) B JAHHOM
CEYECHUH JINHUU

OnucaHue MKAJbI OLleHUBAHUS

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

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapakmepucmuxu evinonenus 3Hanus: OueHKa "Xopouo" BEICTaBISAETCS €U
OOJBITMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHUE JUTSl PEIICHUS 3a/1a4

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

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyTOBICTBOPUTEIIHHO" BEICTABIISCTCS
€CJIM 3aJIaHUE BBITOJIHEHO HEBEPHO WUJTU MPEUMYIIECTBEHHO HE BBIMOJIHEHO

KM-6. 3amura 1adopatopHoii padoTsl Ne 7, KOJUIOKBHYM Ne 7

®opmbl peanuzanun: CvemanHas Gopma

Tun KOHTPOILHOrO MeponpusaTHs: TecTupoBaHue

Bec koHTpOIbHOrO Meponpusitusi B BPC: 12

IIpouenypa mnpoBeaeHMsi KOHTPOJILHOro MeponpusaTus: [lpoBepka HanMuuMsg U KadecTBa
JIOMAIIIHEH MOATrOTOBKU K Ja00paTOpHOI paboTe, BOIMPOCHI 110 NOArOTOBKE. Bomnpockl Ha 3HaHUS O
XOJly BBINOJHEHHUS J1labopaTOpHOW paboThl M Ha JTale MpueMa OTdeTa. 3aKIYHUTEIbHOEe
TeCTUpOBaHUE (KOJUIOKBUYM). MToromast oueHka BbIcTaBisercs mo ¢opmyne: 0,2%*oneHka 3a
noarotoBky+0,2*orenka 3a oruet+0,6*o1ieHKa 32 TECTUPOBAHUE

KpaTkoe cogep:xkanune 3a1aHus:

Ucrounnk rapmonnueckor JIC ¢ vacroToit 40 MI'11 moAKIIOYEH K pa30MKHYTOM Ha KOHIIE
nunun JumHoi 2000 cMm. BonHoBoe conpotusienue muaun 40 Om, ammuryga 3/C 10 B.
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Ha xaxxaplii Bompoc Tecta He0OXOAMMO AaTh YUCIOBOM OTBET. ECu OTBET COAEpk UT IPOOHYIO
YacTh, TO €ro CIEAYET OKPYTIUTh IO MPABUIIAM JI0 LIEJIOYHCIEHHOTO 3HAYECHHUS.

KOHTpOJILHLIe BOI[pOCLI/3aI[aHI/Iﬂ:

3HaTh: METO/bl aHAIN3a BOJHOBBIX
MPOLIECCOB B HArpyKEHHOW JIMHUU
nepegadn

1.Kak skcriepuMeHTaIbHO MOA00paTh COTIIACOBAHHYIO
Harpy3Kky?

2.Kak sKcriepMMeHTaIbHO NOJYyYUTh paclpeieeHue
aAMIUTATY/]] HANIPSKCHUW B JIMHUU?

3.Kak 3xkcneprMeHTanbHO ONPEAETUTh apaMeTPhl
Harpy3Kkd B JUHHUHU Iepe1adu?

4.Kak u3MEHHUTCS 3aKOH PacIpeieIeH s aMILITUTYIbl
HaMpsHKEHUs BJIOJIb JIMHUU, PA30MKHYTOW Ha KOHIIE
(3aKOpOYECHHOM Ha KOHIIE), €CJIM YMEHBIIUTCS JJIMHA
nuHAN?

5.M300pa3ute kpuBbIe pacipeneeHus aMILTUTY/ L
HaMpPsDKEHUS U TOKA BJIOJIb JIMHUM, HATPY>KEHHOM Ha
€MKOCTb (MHIYKTUBHOCTH). Kak u3MeHuTCs 3aK0H
pacnpeseneHus, eclii eMKOCTb (MHIYKTUBHOCTD )
YBEJIMYUTH (YMEHBILIUTH)?

VYMeTh: aHaJIM3UpPOBATb
CTallMOHAPHBIC MMPOUECCHI B JIMHUU
nepecaadunu u IMpOBOAUTDH ux
SKCIICPUMCHTAJIBHBIC
HCCIICOOBaHUA

1.0Ompenenute Moaynb ko3 duieHTa oTpaxkeHus B
MIPOLIEHTaX

2.0npenenute a3y kodhduirenTa oTpaxkeHus B
rpagycax

3.0npenenuTe 1es10e YUCIIO AJIUH BOJH,
YKJIaJIbIBAIOIIUXCS B TMHUU

4.0Onpenenute MEKTPUUECKYIO JJIMHY JTUHUU B Tpajgycax
5.0mpenenute kKo3(QPHUIUEHT CTOSIYCH BOTHBI B

nuHuH (yraxute 0, ey 3HaUeHUuEe CTPEMUTCS K
OECKOHEYHOCTH)

6.0mnpenenute pexxuM B JIMHUU:

1) pexxuM cTosueil BOJIHBIL; 2) pexXuM Oeryiel BoIHbI; 3)
CMEUIaHHBIN pexuM

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

8.Paccunraiite MHUMYIO YaCTh BXOJHOI'O COMPOTHUBIICHUS
nuHuU B [OM]

9.PaccunraiiTe aMIIUTyAy MaJaroell BOIHBI
HarpsDKEHUs Ha Harpyske B [B]

10.PaccunTaiiTe aMIINTYly HAIPSDKEHUS] B CEUEHUHT
Harpysku B [B]

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 90
Onucanue xapaxmepucmuxu ebinoneHus snanus: OueHka "oTIMYHO" BBICTABIISAETCS €CIIU 3aJaHNe
BBITIOJTHEHO B MOJTHOM 00BEME HJIH BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu binoneHus snanus: OueHkKa "Xopoo" BHICTaBISIETCS €CIH
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenxa: 3
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Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuku evtnonanenus 3nanus. OueHka "yJ10BIETBOPUTENBHO" BBICTABISETCS
€CJIM 3aJjaHuE PEUMYIIECTBEHHO BBITIOJIHEHO

Ouenka: 2
Onucanue xapaxmepucmuxu evinoinenus: snanus: ONeHKa "HeyI0OBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO MJIU MPEUMYIIECTBEHHO HE BBIMTOJTHEHO

KM-7. 3amuTa gomamuux 3agaguii 12-14

®opmbl peanausanuu: [luceMennas padora

Tun KoHTPOIBHOrO MeponpuaTHi: J[omamHee 3aganue

Bec koHTpOIbHOrO MeponpusTusi B BPC: 12

IIpouenypa npoBeaeHHss KOHTPOJIBLHOIO MEpPONPHUATHA: BpINONHEHNHE 3aaHus B PYKOIIMCHOU

dopme

Kparkoe cogepxkanue 3ajaHus:
J3 12: JIByxupoBoaHast TUHUS 0€3 OTePh C BOJIHOBBIM CONPOTUBIIEHUEM ZB U JUIMHON LiauH
Harpy)keHa Ha CONpPOTHUBIIEHUE ZH U MoJKI04YeHa K uctouHuky J/1C ¢ yacrotoi f,
amruTynon Ur 1 BHYTpEHHUM CONIpOTHUBIIEHHEM Zr = ZB. Ha paccrosauu Lp ot Harpy3ku
MEXly IPOBOJIaMU JINHUU BKIIIOUEHO PEAKTUBHOE CONPOTUBIIEHUE Zp. IlapaMeTpsl npuBeieHbl
B Ta0JUIE UH/IMBUTyaJIbHBIX 3aJJaHUM
13 13: 3apana ¢yukius conporusneHus Z(p) = (a4-p”4 +a2-p*2 + 1)/(b3-p*3 + bl-p)
13 14: Llenb ¢ HEMMHENHBIM ABYXIIOJIOCHUKOM IPEICTaBICHA HA PUCYHKE

(}(lf) ”(1)

Ha BxoJe nenu aeficTByeT rapMoHuyeckoe HanpspkeHue Buaa e(t)=E0+Em-cos(w0-t).
[Tapamerps! Hanpspkenuss EO, Em u @0, conpoTuBienne pesucropa Rr, 1 BUA HETMHEHHOTO
JByxnonrocHuKa N 3a1aHbl B Ta0JIM1Ie MHAMBUAYAIBHBIX 3a/1aHUM

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HaTh: METO/bI aHAJIN3a BOJHOBBIX 1.12.1 Paccuntaiite KbB Ha pa3HbIX y4acTkax JMHHUH
MPOLECCOB B HArPy>KEHHOW JIMHUU 12.2 Haiinure BXOJHOE CONPOTHUBIICHUE JINHUU B MECTE
nepesaqn MIOJIKJIFOUEHUS TeHepaTopa

12.3 IoctpoiiTe rpadmkn pactpeaeIeHH aMILTUTY/T
HaNpsHKEHUs U TOKA B JIMHUH

3HaTh: METO/bI pacyera 1.14.1 IToctporite BAX HennHENHOro BYXIIOJIIOCHHKA,
HEeJMHEWHBIX INEKTPUUYECKUX Harpy304HyIo NpsIMYIO, ONIPEIEINTE pabouyto TOUKY
uenemn JIBYMsI CIIOCOOAMM: aHAJIMTHYECKU U IpauIecKH.

Onpenenure kpyruzny BAX HenmuHENHOTO 371IeMeHTa S B
paboueii Touke, paccuuTaiite quddepeHIranTEHOe
CONPOTHUBIICHNE HEJTMHENHOTO 3JIeMeHTa. Onpenenure
HampspbkeHue u(t) ¥ Tok i(t) Ha HeTMHEWHOM
JBYXIIOJIFOCHUKE, TOCTPOUTE UX OCLIMIIJIOTPAMMBI

14.2 PaccunTaiiTe aMIUIUTYbl U YaCTOTHI TAPMOHHUK TOKA
yepe3 HEJMHENHBIN IBYXIOJIOCHUK, UCHOIb3yst BAX.
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OO6ocHylTe 11e7eco00pa3HOCTh TIepexoa K THHEHHOM
CXEeM€ 3aMElICHUsI HETUHEHHOTO ABYXITOIIOCHUKA

14.3 TlocTpoiiTe crieKTpajabHbIE AUAarpaMMbl Ha BXOJIE U
BBIXO0/I€ LIEMU C HEJIMHEHHBIM JIBYXIIOJFOCHUKOM

YMeTh:  OCYWIECTBJISITh  CHUHTE3 1.13.1 CuHTe3upoBaTh ABE CXEMbI JABYXITOJTIOCHUKA
JUHEUHBIX JIBYXIIOJIIOCHUKOB T10 MyTeM MpeacTaBiIeHus GyHKIuH Z(p) B BUAC LETTHON
3aJIaHHBIM XapaKTEPUCTHKAM JIpOoOH TTyTEeM JIeJICHUS ITOJIMHOMOB, HAYWHAs, B OJTHOM

cllydae, Co CTaplluX, a B APYroM — ¢ MIIAJIINX CTETIEHEN
MIOJINHOMA JIEJIUMOTO

Onucanue MKAJbI OICHUBAHUSA:

Ouenxa: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku binoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapakmepucmuxu evinonenus 3Hanus: OLeHKa "Xopoo" BEICTABISAETCS €CIIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0BIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

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

KM-8. 3amura nadoparopHoii padotsl Ne 8, kos1okBuym Ne 8

®opmbl peanuzanun: Cvemannas Gopma

Tun koHTpoABLHOr0 Meponpusitusi: TecTupoBanue

Bec koHTpOILHOrO Meponpusitusi B BPC: 12

IIpoueaypa mnpoBeneHHsi KOHTPOJbHOrO MeponpustTusi: I[IpoBepka HamuuuMs W KadecTBa
JIOMAIIHEeH MOArOTOBKU K Ja00paTOpHOI paboTe, BOIPOCHI 0 NOArOTOBKE. Bonpockl Ha 3HaHUS O
XOJly BBITIOJHEHHS JIA0OpAaTOpHOW pabOTBl W Ha JTarme TpueMa OT4YeTa. 3aKITIOUUTENIHHOE
TeCTUpoBaHUE (KOJUIOKBUYM). MToromas oleHKka BbIcTaBisercs no ¢opmyie: 0,2*omeHka 3a
noarotoBky+0,2*orenka 3a oruet+0,6*o11eHKa 32 TECTUPOBAHUE

Kparkoe conepxanue 3agaHus:
Jlana HenvHeNHas pe3nCTUBHAS 1IENb, IPEICTABICHHAs HA PUCYHKE 1.

VD ~J Jano:
1

BAX moma: 727 < | 0@ ~OIU 0.5
e(t) R R 15 = o, U<0s

rae I [mA], UB) R=110m
Figure 29 PucyHok 1

Ha xaxxp1it Bompoc Tecta He00X0IMMO JaTh YMCIIOBOM OTBET. ECiii OTBET COMEPKHUT IPOOHYIO
4acTh, TO €r0 CIEAYET OKPYTIUTh MO MPaBHUIIaM JI0 LIEIOUUCICHHOTO 3HAaU€HU S

KoHTpoJibHbIe BONIpoChl/3aJaHUA:
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3HaTh: METO/IbI pacuera 1.Yrto Takoe BOJIbT-aMIIepHAas XapaKTEPUCTHUKA Juoaa?

HEJIMHEHHBIX AIEKTPUUYECKUX Kak ee moyny4uts 3KCriepuMEHTaIbHO?

nemneu 2.YTo Takoe pabouas TOYKa U KaK €¢ ONPEACIIUTh:
IKCIIEPUMEHTAIBHO, TpaduIecKu?
3.Kakum o6pa3om ¢ IOMOIIbIO ABYXKaHAIBHOTO
ocuuiutorpada noydyuTh OCIUILIOTpaMMy CUTHAJIA Ha
BBIXOJI€ IBYXITOJIYIIEPUOJAHOTO BBIPSIMUTENS?

YMmers: aHAIM3UPOBATh 1.0npenenuTe HaNpsHKCHUE HA THO/E B pabodeli Touke,

HEJIMHEMHBIE AIEKTPUYECKUE ILIENHU eciu e(t) = E =2 B; orBet npuseaute B [MB]

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

AKCIIEPUMEHTAIbHbIC OTBET NMPUBEIUTE B [MKA ]

MCCJIEIOBAHMUSI 3.0npenenute COMPOTUBICHUE AUO/A IO TOCTOSIHHOMY

TOKY B pabodeit Touke, oTBET mpuBeauTe B [OM]
4.0Onpenenute kpyTu3ny BAX B paboueii Touke, OTBET
npuseaute B [MCMm]

5.0npenenure qudhepeHIHATEHOE COMPOTHBIICHUE
nuoja B paboueil Touke, OTBET npuBeaute B [OMm]
6.Haitnure aMIinTy1y TapMOHUYECKON COCTABIISIIOIIEH
HaMpsDKEHUS Ha PEe3UCTOpe, €ClI HaNpshKEHUE Ha TUojie
un(t) = 0,65 + 0,01-cos(10"3-t) B; orBet npuBenure B
[MKA]

7.0npeaenuTe YMcI0 TAPMOHMYECKUX COCTABIISFOIIUX
TOKA B IIeNH (MOCTOSHHYIO COCTABJIAIONIYIO BKIIOUATh HE
HYXHO), €CJIM Hanpsbkenue Ha auoje un(t) = 0,6 +
0,1-cos(10"3-1) B

8.0mpenenute BEIMUMHY TOCTOSSHHOW COCTABJISIONIEH
TOKa B IIEIH, €CIIM HanpsukeHue Ha quoe un(t) = 0,6 +
0,1-cos(1073-t) B; oTBeT mpuBeaute B [MKA]
9.0mpenenuTe aMIUIUTYAY EPBON TAPMOHUKHI
HaIpPsDKCHUS Ha PE3UCTOPE, CIIM HANPsOKEHUE Ha JTHOJIe
un(t) = 0,6 + 0,1-cos(10"3-t) B; orBeT npuBenute B [MB]
10.0Onpenenute YuCao rapMOHHUECKUX COCTABIISIOIINX
TOKA B IeTH (MOCTOSHHYIO COCTABIISAIONIYIO YYUTHIBATh
HE HYXKHO), €CJIM HanpsbkeHue Ha auone ua(t) = 0,7 +
0,1-cos(10"3-1) + 0,1-cos(2:10"3-1) B

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5

Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJTHOM O00BEME HIIH BBITTOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu ebinoneHus snanus: OueHkKa "Xopoo" BICTaBISIETCS €CIIH
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHHE JUIsl pEIIeHUs 3a/1a4

Oyenxka: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakxmepucmuxu evinoaneHus snanusa: OueHKa "y10BIETBOPUTEIBHO" BHICTABIISAETCS
€CJIM 3aJJaHue MPEUMYIIECTBEHHO BBITIOJIHEHO

Oyenka: 2
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Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! OI_IGHKa "HCYI[OBJIGTBOpI/ITeJIbHOH BBICTABJIACTCA
€CJIK 3aaHNEC BBIITOJIHEHO HCBCPHO HUJIN IMTPEUMYIICCTBEHHO HE BBIITIOJITHEHO

JI1s1 KypcoBOro npoexkra/padorsl
4 cemecTp
1. Onucanue KII/KP

BelnlonnHeHne aHanu3a HECTAUMOHAPHBIX IPOLIECCOB B JBYX3BEHHOW LENM 2-r0 MOpsAIKa H
oopMIICHHE pe3yNbTaTOB aHanm3a B Buae ordera mo HUP B cooTBeTcTBUM ¢ HOPMATHBHBIMU
TpeOOBaHUSAMHU

11. Ilpumepul 3a0anus u memol padomaot

[Tpumep 3amanus
DneKTpuyuecKas Lelb COCTOUT U3 JIBYX 3B€HbEB MIEPBOI0 MOPSAKA — AaKTUBHOI'O U ITACCUBHOTO,
pa3ziesieHHbIX TPaHC(HOPMAaTOPOM COMTPOTUBIICHHM, KOTOPBIM HMeeT K03 PUIMEHT epeaadn
1o HarnpspkeHuto KU = 1, BXOJHOE CONPOTUBIIEHUE, pAaBHOE OECKOHEUHOCTH, U
BBIXOJIHOE, paBHOE HYIIO (pUCYHOK 1). [TapaMeTpsl 21eMEHTOB LIeTIH U BXOAHOT'O BO3JEHCTBUS
MIPUBEJICHBI B TAOIUIIE 3a/IaHUM

Ne Lenn R, RC wam | Jamremssocts| T, mxc Hymymee | Avmamtyaa
mo xOu | LR, mxc | mvmyasca Ta, HMITVIBCA
AVPHATY MEC A, B(mA)
1 5,15 51 130 150 170 19 50
U g [ o
== k- Kmi g | [
e.i P ! 1 I
L l\-‘.- : i o, r;‘n o0 : : u,
- :--o_ rhﬂ- o —— J‘ :--
—— [ SR, t
Cxema 5 Cxema 15
Ak va -
E | 2L L e _| ’_‘ﬁ o
C ' Y RI: 203 2c
N/ = 5R
b d —af

Figure 30 PucyHok 1

1. O3HaKOMHUTBCS C 33JJaHUEM Ha PabOTy, C METOIUYECKUMU YKa3aHUSIMH, aJITOPUTMOM
aHaJM3a M XapaKTePUCTUKON UCXOHBIX JTaHHBIX KypCOBOI paboThI

2. Paccuurtarh k03¢ HULIMEHTHI IEpeJaul OT/I€IbHBIX 3BEHBEB U 1IENH B LIEJIOM

3. BbIBECTH aHATUTUYECKHUE BBIPAXKEHUS IS IIEPEXOJHBIX XapaKTEPUCTUK U LIENH B LIEJIOM

4. TlocTpouTh BpeMEHHBIE JUArpaMMbl OJYUYEHHBIX XapaKTEPUCTUK

5. BbIBECTHM aHAIUTUYECKHUE BBIPAXEHUS Il BPDEMEHHBIX JUarpamMM HallpsDKEHUM Ha BXOJE U
BBIXOJIaX LIeTei

6. ITocTponTh BpEMEHHBIE TUArPaMMBbI ITOTYYEHHBIX XapaKTEPUCTHK

7. PaccunTtaTh U MOCTPOUTH BPEMEHHBIE TUarpaMMbl HANIPSHKEHUH Ha BBIXOJIE LIEMH MPH Moaue
Ha BXOJ] TAYKHU UMITYJIbCOB

8. OpopMUTH NOSICHUTENBHYIO 3aMUCKY MO KaXKIOMY U3 ITYHKTOB pabOThI B COOTBETCTBHH C
HOPMAaTHUBHBIMU TPEOOBAaHUSIMHU

Temaruka KII/KP:
AHanu3 HeCTaIMOHAPHBIX MPOIIECCOB B IByX3BEHHOM 1ENH 2-T0 MOPsIKa

KM-1. Cobsronenue rpaduka ppinosHennss KP
Onucanue WKAaJIbl OeHUBAHUS
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Oyenxa: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evlnoanenus 3nanus: OLeHKa "0TIMYHO" BBICTABIISIETCS, €CIIU 3a/1aHHe
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 710
Onucanue xapaxmepucmuxu evlnoanerus 3Hanus: OueHKa "Xopouio" BEICTaBISETCS, €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAINIPABIICHUE JIJISl PEIICHUS 3a/1a4

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

Oyenka: 2
Onucanue xapakxmepucmuxu evinoineHus sHanusa: OneHka 2 («HeyI0BISTBOPUTEILHOY), €CITU
3aJJaHUE HE BBITIOJTHEHO

KM-2. Cob6aroaenne rpaduka Bpinosinenus KP
Onucanue MKaJIbl OLleHUBAHUS

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "oTJIUYHO" BBICTABIISIETCS, €CIIU 3a/1aHue
BBITIOJIHEHO B MOJHOM 00bEME HIIU BBHITTOJIHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapaxmepucmuxu 6blnoaneHus 3Hanus: OLeHKa "Xopouio" BbICTaBISAETCS, €CIIH
OOJBITMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHUE JUISl PEIICHUS 3a/1a4

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

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OneHka 2 («HeyI0BICTBOPUTEIILHOY), €CITH
3aJIaHiE HE BBITTOJIHECHO

KM-3. Cobronenue rpaguka pinosHennss KP
Onucanue WKAJIbl OLeHUBAHUSA

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

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

Oyenka: 3
Hudicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnenus snanus: OneHka "ya0BIeTBOPUTEIHLHO" BBICTABIISETCS,
€CITH 3aJIaHUE MTPEUMYIIECTBEHHO BBITIOJHEHO
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Oyenka: 2
Onucanue xapaxmepucmurxu evinoanenusi snanus: OneHka 2 («HeyI0BICTBOPUTEIIEHOY), €CITH
3aJJaHUE HE BBITIOTHEHO

KM-4. Cob6nonenne rpadpuka spinojiHenuss KP
Onucanue MKaJIbl OLEHUBAHUS

Ouenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuku 8binoanerus 3uanus. OueHka "oTJIUYHO" BBICTABIISIETCS, €CIIU 3a/1aHue
BBITIOJTHEHO B MOJIHOM 00'bEME WJIH BBITIOHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku 8vtnoanenus 3nanus.; OueHka "Xoponio" BbICTaBISETCS, €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evinoinenus 3Hanus: OueHKa "yJ0oBIeTBOPUTEIbHO" BbICTABIISAETCS,
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

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

KM-5. KauectBo opopmiaenus KP
Onucanue MKaJbI OLCHUBAHUSA

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evlnoanenus 3Hanus: OleHKa "OTIMYHO" BBICTABIISIETCS, €CIIN 3a/IaHNE
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopouio" BEICTABISETCS, €CITU
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pelIeHUs 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinonnenus snanus: OueHka "yJIoBIeTBOPUTENBHO" BBICTABIISETCS,
€CIIU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: OneHka 2 («HeyI0BISTBOPUTEIHLHOY), €CITN
3aJJaHUE HE BBITIOJTHEHO
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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 nuarpamMa HanpspkeHui. BiusiHre 4acTOThI BXOJHOIO TapMOHMYECKOr0 CUTHANA
Ha BEKTOpP KOMIICKCHOW aMILTUTY/Ibl BBIXOAHOTO HamnpspkeHus. [Tonarue o gpasoBpamarerne.
2. 3anucarb ypaBHEHUs CUCTEMBI Y -IapaMeTPOB JIMHEHHOI'O YeThIPEXIIOIOCHUKA U 1aTh
onpeneneHue napamerpa Y11.

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

R, R; m&

E'i

N R2 J

IIpoueaypa nposenenust

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

MartepuaJbl )i 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, ecmun 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) onpenenure 3HaueHne @YX Ha yacToTe cpe3a, OTBET MPUBEIUTE B rpajgycax
JlpoOHBbIe uncia B OTBETaX OKPYIJIUTE 10 LIETOYUCICHHBIX 3HAaUeHUH

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 cXeMpbl, IPeNICTaBICHHON Ha PHCYHKE, OTIPE/ICITHTE:
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 MPUBEAUTE B rpagycax

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

2 - KaTylIKa MHIYKTUBHOCTH, 3 - IOCIIEIOBATEIbHOE COCTMHEHUE PE3UCTOpA U KaTyIIKU
UHAYKTUBHOCTH, 4 - KOHJEHCATOD, 5 - OCIIeI0BaTEIbHOE COSMHEHHE 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.
MakcumanbHOe uuciio 6amioB 3a Borpoc - 10

Bepnwsiii 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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|
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Figure 33 B)
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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

BepHnbrii oTBeT: a) 1a 0) HET T') Aa 1) HET €) 1a
11. Onucanue wikanvt oyenusanus

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuku 6blnoIHeHus 3Hanus: Bee 3amanus OuiieTa BHITIOTHEHBI
MPEUMYIIECTBEHHO MTPABUIIBHO, PH OTBETE HAa BOIPOCHI SK3aMEHAIMOHHOT'O OMJIETa U Ha
JIOTIOJTHATEIIHHBIC BOTPOCHI, IPOIEMOHCTPHUPOBAHEI 3HAHUS MaTepUalia U3YICHHON TUCITUTUTHHBI |
CBOOOTHOE IPUMEHECHHUE 3TUX 3HAHUH [T OOBSICHEHUS Pa3IMYHBIX SBJICHUN U PEIICHUS 3a/1a4.

Ouyenka: 4
Huodienuii nopoe evinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu 6bInoaHeHUs 3Hanus: 1IpaBUIbHO BBIITOIHEHO IPAKTHYECKOE 3a/[aHNe
U JIaHbl, B OCHOBHOM, IIPAaBMJIbHBIE OTBETHI HA BOIIPOCHI 3K3aMEHALIMOHHOT0 OMJIeTa U Ha
JIOTIOJTHUTEIILHBIE BOIIPOCHI, HO JIOMYIIEHBI TIPY 3TOM HENPUHIUITHATBHBIE OITHOKH.

Oyenka: 3
Huorcnuii nopoe svinonnenus 3a0anus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu 6binoIHeHus 3Hanus: B 0TBeTax Ha BOMPOCHI 3K3aMEHAIHOHHOTO
OmseTa JIOMYIICHBI CYIIECTBCHHBIC U JIaXe rPyObIe OMMMOKHU, HO 3aT€M CAaMOCTOSTSIIEHO
WCIIPABIICHBI, a TAK)KE HE BHIMIOJHEHO MPAKTHUECKOE 3aJaHNe U3 SK3aMEHAIIMOHHOTO Ouiera, HO
00 HaMEYeH NMPABWIBHBIN ITyTh €T0 BBITIOIHEHUS, MO0 M0 YKa3aHUIO dK3aMEHATOpa pPellleHa
Ipyras 3a/iaya U3 TOTO XKe pa3fena JUCIUILINHBL.

Oyenka: 2
Onucarue xapakxmepucmuxu 8bINOJIHeHUs] 3HAHUA: - OTCYTCTBYET OTBET Ha BOIPOCHI
9K3aMECHAIIMOHHOTO OWJIeTa U He pelIeHa 3a1ada u3 Ouiera, JIn0o He HaMeueH NPAaBHIbHBIA Ty Th
pelieHus 3a1aun U3 Oumera; - He pelieHa 3aaayda, 1M00 He HaMeUeH MPaBUIbHBIN MYTh PEIICHHS
3aJIa4M | JPYTOH 3aJa9u Ha TOT K€ pa3aell JUCIUIUINHBI, BRIJAaHHOW B3aMEH Hee; - IIPU OTBETE Ha
JIOTIOTHUTEIIHHBIE BOIPOCH OOHAPYKEHO HE3HAHUE OOJIBIIOTO pa3/ieia YK3aMeHAIlMOHHON
MIPOTPAMMBI.

1I1. IIpaguna évicmaesnenusn umo2060i OYeHKU no Kypcy

Onenka 3a 3 cemecTp ompenensieTcss B coOTBEeTCTBHH ¢ [lomokeHneM o OamibHO-pEUTHHTOBOM
cucreMe mansa cryneHroB HUY «MDOUW» Ha OCHOBaHMM CEMECTPOBOM M HK3aMEHAIMOHHOU
COCTaBJISIOIIMX. B mpuiiokeHne K JUIIIOMY BEIHOCUTCS OLIEHKA 3a 4 cemecTp.
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4 cemecTp
®opMa NIPOMEKYTOUYHOM aTTecTalun: JK3aMeH
IIpumep Onnera

1. F'apmonunyeckue konebanus B TMHUY nepeaayu. Y pasuenus ['eapmronbua. Koapounuent
3aryxaHus U KodpuiueHT (a3pl. PazoBas CKOPOCTh U JJIMHA BOJIHBI.

2. Naiite onpejenieHue BOJIHOBOTO COMPOTHUBIICHHUS JIMHUU MIEPEIadH.

3. K mapamnensHOMY KosebaTenbHOMY KOHTYPY MOJIKIIOYEH UCTOYHUK mocTostHHOM DJ[C
E=10 B. B ycranoBuBmemcs pexkume ko4 KJI pazmbikaercs. OnpeaenuTs TOK B KOHTYPE U
HaIpsDKEHUE Ha KOHJIEHCATope 1ociie pa3MblkaHus kitoda. [Tapamerps nenu: R=2 Owm,
pe3oHaHcHas yactota fp=2 MI 11, xapakTepuctudeckoe conporupierue p = 200 Owm.

o Kﬂl

IIpoueaypa nposenenust

OK3aMeH MPOBOAMTCS B yCTHOH (popme mo OGuieram B BuAE yCTHOTO OTBETAa Ha 3aJlaHMe Omiera
UCIIOJIb30BAHUEM ITOJITOTOBJICHHOTO KOHCIIEKTa OTBETa. Bpemst Ha MoAroToBKy KOHCIIEKTa OTBETa —
60 MuUHYT

L. Ilepeuens komnemenyuii/uHOUKAmMOpPo8 u KOHMPOIbLHBIX 6ONPOCOE NPOBEPKU PE3YIbIAN 08
0C60EeHUA OUCYUNIUHDL

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

Bonpocel, 3aganus
1.B momenT Bpemenn t=0 k mapautenpHoil RC-1ienu mokiIroyaeTcst UMITyJIbC TOKa BHJIA
I(t)=10[1-exp(-at)]. HaiiTi 3akoH U3MEHEHHS TOKA Yepe3 KOHIAEHCATOP
2.CuHTe3 TMHEWHOT0 JBYXITOIIOCHHUKA C 33JJaHHON CcTpyKTypoi. MeTon @octepa. Meton
Kayapa
3.5IBneHus B Harpy>keHHOM TuHUM nepeaayu. [lanaromas 1 oTpakeHHasi BOJIHBI.
Koadduuuent orpaxenus. Pacnpenenenue aMInTybl HAMPsDKEHUS B IMHUM IPU
PE3UCTUBHOM HArpy3Ke
4.Metop unrerpana [roamens. Cs3b nepeaaTouyHon (yHKIMU U UMITYJICHON
XapaKTepUCTUKU JMHENHHOU 1enu. [lonsaTue o coOCTBEHHBIX QYHKIUAX JTMHEWHOH LIETIH.
ITpumepsl
5.HenuHeliHble pe3UCTUBHBIE ABYXIIOIOCHUKY U UX onucaHue. [lonsTue BobT-aMnepHon
XapaKTEepUCTUKU. MaJlOCUTHAIIbHBIE IAPaMETPhI BOJIBT-aMIIEPHON XapaKTEPUCTUKH.
Kaxk BnusieT mocTOSsHHOE CMENIEHUE Ha BXO/JIE LIETH, COIepKaIleld HeIIMHENHBIN AJIEMEHT, Ha
3HAYEHUS MAJIOCUTHAJIBHBIX IAPAMETPOB BOJIBT-aMIIEPHON XapaKTEPUCTUKN?
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MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.Actounuk rapmonnueckoi IJIC ¢ wactoToit 40 MI'1 moakiir0ueH K pa30MKHYTOM Ha KOHIIE
muauK JuiHo 2000 cm. Bonnooe conportusnenue auauu 40 Om, ammuintyna 3/1C 10 B.
Onpenenure:
a) MOAYJIbh K03(pPUIHeHTa OTPAKEHHUS B IIPOLIEHTAX
0) a3y koaddunreHTa OTpakKeHHS B Tpagycax
B) 11€J10€ YUCJIO JUIMH BOJIH, YKJIA/IBIBAIOIIUXCS B JIMHUU
') peKUM B JJUHUU: | - p&KUM CTOSTUCH BOJIHBI, 2 - pEKUM OETYIIeH BOJHBI; 3 - CMEIIaHHbIN
PEXKUM.
1) aMIUTATY/y HalpsDKEHUs Ha BBIXOJ1€ TUHUU B [B]
JpoOHble uncna B OTBETaX OKPYTIIUTE J0 LETOUUCICHHBIX 3HAUCHUI
OTtBeTsI:
Jl1st Kax 0 MO3UIIMK BOMIPOCa HY>KHO yKa3aTh YMCIOBOE 3HAUCHUE OTBETA.
Kasxprit mpaBuIIbHBIN OTBET AaeT 2 Oasa.
MakcumansHOE 9rciio 6amioB 3a Bompoc - 10
Bepnsiii otBeT: a) 1006) 0B) 2 1) 1 1) 20

2. Komnerenuust/Muauxarop: M/1-6omk-2 BeiOupaer criocoOs! u cpecTBa n3MepeHuit u
IPOBOJUTH IKCIIEPUMEHTAIbHbIE UCCIIEIOBAHUS

Bonpocsl, 3aganus
1.K napannenbHoMy Koje0aTeIbHOMY KOHTYPY NOAKIIOUeH ucTouyHUK nocrosiuHon 3J1C E=10
B. B ycranoBusmemcs pexume kiarod KJI pazmbikaercs. OnpenenuTsb TOK B KOHTYpE U
HaIpsDKEHUE Ha KOHJEHcATope 1ociie pasMblkanus kinroda. [Tapamerps nenu: R=2 Owm,
pe3onancHas yactota fp=2 MI 1, xapakrepuctuyeckoe conpotusieHue p =200 Om

_

R R

2.0Tpe30K JIMHUH IJTUHOU L ¢ BOJIHOBBIM COMPOTUBIIEHNEM ZB, HATPY>KEHHBIN Ha
conpotuBienue jZB, nutaetcs ot uctognuka DJ[C e(t)=E.coswt ¢ BHyTpeHHUM
cornpotuBiienrueM Ri = ZB . 3anucarh BhIpaK€HUS ISl MTHOBEHHBIX 3HAYCHHUN HAMPSHKSHUS U
TOKa B JIMHUU B CEUECHUH HArPYy3KH U Ha paccTossHum | ot Hee

3.Ha xoHI1ie 1uHUM ¢ BOJIHOBBIM conpoTuBieHreM 600 OM BKIIOYeHAa HHAYKTUBHOCTD 2 MKI H.
Yacrora ucrounnka J/[C, nuraromero junuto, 100. MI'n. Onpenenuts, Ha KAKOM PacCTOSIHUU
OT KOHITA JIMTHUH HAXOAUTCS OJMKANIINI y3e HalpsHKEHUS

4.M300pa3uTe SKBUBAJICHTHYIO CXEMY 3aMEIIeHUs OTpe3Ka JIMHUY Tepeaayu, MOICHUTE
¢buznueckuit cmpica napameTpoB. Kakum 00pazom MOXKHO MOJIETHUPOBATH U UCCIIEI0BATh
CTallMOHApHbIE MPOLIECCHI B IMHUU NIepeaayun’?

5.[aliTe onpeneneHne UMIYJIBCHON U MTEPEXOJHON XapaKTepUCTUK JIMHEWHOM nenu. Kakum
00pa3oM UX MOKHO MOJYYHUTh SKCIIEPUMEHTAILHO?

6./laiiTe onpeneneHre BOJIbT-aMIIEPHOM XapaKTEPUCTUKU HETMHEUHOTo dyemMeHTa. Kak ee
MOJIYYUTh IKCIIEPUMEHTAIBHO?

MarepuaJbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUI
1./Ins1 cxembl, IpeICTaBICHHOW Ha PUCYHKE, ONPEIEIINTE:
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a) HanpsHKEHHE Ha KOHJIGHCATOPE cpasy MOCiie KOMMYTALIMK - MOJKIIOUEHUS Ha BXO/ LIETIH
MOCTOSIHHOTO HaIpsKeHUs BenunHou 12 B, oTBeT npencrasbte B [B]

0) HaNpsHKEHUE Ha KOHJIEHCATOPE B YCTAHOBUBILIEMCS PEKUME MTOCIIE MOJKII0OUSHHS Ha BXO/T
LIETIM OCTOSIHHOT'O HanpsbKeHus BennunHoil 12 B, otBeT npeacrtasbTe B [B]

B) OMpeJIEINTE HANPSHKEHUE HA PE3UCTOPE Cpa3y MOCIe KOMMYTAILIMH - MOJKIFOUEHUS Ha BXOJ]
LIETIM OCTOSIHHOTO HanpsbKeHus BenuuuHoil 12 B, otBeT npeacrtasbTe B [B]

T') ONPEACIIUTE HANPSIKEHUE HA PE3UCTOPE B YCTAHOBUBILIEMCS PEKUME TOCIIE MOKIIOUECHUS Ha
BXOJI IIENIHA MOCTOSIHHOTO HaNpshbKeHUs BenunHou 12 B, otBeT npeacTtasbTe B [B]

1) paccuuTanuTe BpeMsi YCTAaHOBJICHHS, OTBET MPEICTaBbTE B [MKC]

JpobHble uncia B OTBETaX OKPYIIIUTE 10 IeIOUUCICHHBIX 3HAUCHU N

o } I o
C
Hauo:
Uax R s
C=3ud, R=2 gOM
= 2

OTBeTHI:
JIist Kask 101 MO3UIIUU BOIIPOCa HY>KHO YKa3aTh YMCIOBOE 3HAUEHUE OTBETA.
Kasxnp1it mpaBmiIbHBIN OTBET AaeT 2 Oasa.
MakcumanbHOe uncio 6amios 3a Bompoc - 10
Bepnpiii otBet: a) 06) 12 B) 12 1) 0 1) 23
2.J1ns1 cxembl, IPEJCTaBICHHON HAa PUCYHKE, ONpEIeTUTe:
a) HaIpsDKCHUE Ha JHojie B paboucii Touke, ecu €(t) = E = 2 B; orBer npuBeaute B [MB]
0) Tok B paboucii Touke, ecim €(t) = E = 2 B; orBer npuBeaute B [MKA]
B) CONMPOTHUBIICHHE JMO0/IA TI0 TIOCTOSSHHOMY TOKY B pabodeid Touke, OTBeT npuBeauTe B [OM]
r) onpenenure Kpyrusny BAX B paboueii Touke, oTBeT mpuBeaute B [MCM]
1) OIIPEJIEIUTE YUCIO FTAPMOHUYECKUX COCTABIISAIOIIMX TOKA B LIENH (IIOCTOSHHYIO
COCTaBJISFOIIYIO BKJTIOUYATh HE HYXKHO), €ClIi Hanpsbkenue Ha aquoze ua(t) = 0,6 +0,1-cos(1e3 t)
B
Jpo6Hble uncia B OTBETaX OKPYTIIUTE 0 IEIOYUCICHHBIX 3HAUSHUN

VD Hano
BAX guoma

25-( —0,45)°, U = 0,45
e(r)() i “mz{o { ] :':04'
5 =0,4>

roe f[ma], T[B], £=2r0u

OTBeThI:
JUis K101 MO3UIMHK BOIIPOCa HY)KHO yKa3aTh YUCIIOBOE 3HAUEHHE 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.CpopmynupoBaTh 3aKOHBI KOMMYTAIIMH
4.JlaTe onpeienieHre NMepexoqHON XapaKTepUCTHKU JTUHEHOM nenu. Kak e€ MoxHO
paccyuTaTh?
5.M300pa3uTh pacrpeaeieHiue aMIUIUTY bl HAPSHKEHUST B KOPOTKO3aMKHYTOH JIMHUW TIPU
rapMOHUYECKOM BO30YXIECHUU
6.JlaTe onpeneneHe BOIbT-aMIIEPHOI XapaKTEPUCTHKH HETMHEHHOTO JIBYXITOFOCHUKA
7.Yto Takoe ocHOBHaA (TiepBasi) rapMOHUKA, BHICIINE TAPMOHUKH TOKa?

II. Onucanue wikanvl oueHuBanus

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
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Onucanue xapakmepucmukuy 6blnoIHeHus 3uanus: Bee 3aganust OuiieTa BbITIOTHEHBI
MPEUMYIIIECTBEHHO MPAaBUIBLHO, IPU OTBETE HA BOMPOCH! IK3AMEHALIMOHHOTO OMJieTa U Ha
JOTIOJTHUTEIBHBIE BOIPOCHI, TPOJIEMOHCTPUPOBAHBI 3HAHUS MaTepHalla U3y4YEeHHON NUCIUILIUHBI 1
CcBOOOHOE IPUMEHEHHUE ITUX 3HAHUM JIJIs1 OOBSICHEHUS PA3IMYHBIX SBJICHUN U PEIlICHUs 3ajau.

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 710
Onucanue xapakmepucmuku 6blnoaHeHus 3uanus: 1paBUIbHO BBITIOIHEHO MPAKTHYECKOE 3aaHNe
U JIaHbl, B OCHOBHOM, TIPaBMJIBHBIC OTBETHI HA BOIIPOCHI 3K3aMEHAIIMOHHOTO OMIIeTa U Ha
JIOTIOTHATEIbHBIC BOTIPOCHI, HO JOMYIIEHBI PU 3TOM HETPUHIIUTTUAITBHEIE OITHOKH.

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku 6bINOIHeHUs: 3HaHus: B 0TBETaxX Ha BOIPOCHI 9K3aMEHAITMOHHOTO
owsieTa TOMyIICHBI CYIIECTBEHHBIC U JIaXke rpyObIe OMMOKH, HO 3aT€M CaMOCTOSITEIILHO
UCTIPABJICHBI, @ TAKXKE HE BBIITOJHEHO MPAKTUYECKOE 3aJaHHE U3 DK3aMEHAIIMOHHOTO OWIIeTa, HO
00 HaMEUYeH NPABWIBHBIN ITyTh €r0 BBITIOJHEHUS, TUOO 10 YKa3aHHUIO dK3aMEHATOpa pPeIieHa
Jpyras 3ajia4a U3 TOro ke pasjeia JUCIUTUTHHBIL.

Oyenka: 2
Onucanue xapakmepucmukiy 6bINOJIHEHUsI 3HAHUA: - OTCYTCTBYET OTBET Ha BOTIPOCHI
9K3aMEHAIMOHHOTO OWIeTa ¥ HE pellieHa 3a1a4da u3 Owmiera, Tn00 He HAMEUCH MPaBUIHHBINA TyTh
peleHust 3a/1a4n U3 OUJIeTa; - He pellieHa 3a/1a4a, JIM00 He HaMeueH MPaBUIbHBINA TYTh PEIICHUS
3aJla4d U JPYroi 3aa4u Ha TOT K€ pa3jaell NUCHIUIUINHBI, BBIJaHHOW B3aMEH Hee; - IIPU OTBETE Ha
JIOTIOJTHUTEJIBHBIC BOIIPOCH OOHAPY)KEHO HE3HAHUE OOJIBIIIOrO pa3jiesia IK3aMEeHAIIMOHHON
MIPOTPaAMMBI.

1I1. IIpasuna évicmasnenun umo2060i O4eHKU no Kypcy
Ouenka 3a 4 cemecTp ompenensieTcss B cooTBeTcTBUM ¢ [lomoskeHnemM 0 OayuibHO-pEUTHHTOBOM

cuctreMe i cryneHtoB HUY «MOUW» Ha OCHOBaHMM CEMECTPOBOM M HK3aMEHAIMOHHOU
COCTaBJISIIONINX. B puiioxkeHne K JUIIIOMY BEIHOCHTCS OILIEHKA 33 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. [Ipennaraercs a) oOuiuii BOmpoc mo xapakTepruCTHKaM,
HaWICHHBIM TIPH BBITIOJTHEHUH paboThl; 0) YaCTHBINA BOMPOC 00 M3MEHEHUH HaWCHHBIX
XapaKTePUCTUK NIPU U3MEHEHUHU TTapaMeTPOB UCCIICIOBAaHHON 1IN

II. Onucanue wkanvt oueHuBanus

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu 6blnoineHus 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: PadoTa BelmogHeHa B paMKkax ""0a3o0Boro"
YPOBHS. BOJIBIIMHCTBO OTBETOB JJaHbl BEPHO. B yacTh MaTepuaa ecTb HE3HAUYUTEIILHBIC
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 évicmasienusn umozo80i OyeHKu no Kypcy

Onenka 3a KypcoByl paboTy ompejensercs B cooTBeTcTBHUM ¢ IlonoxkeHuem o OamibHO-
peiTuHroBoi cucreme s cryaenroB HUY «MOW»
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