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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 MaTepuabl 0 JUCHMIUIMHE BKIIIOYAIOT OLEHOYHbIE CPEACTBA Ui NPOBEICHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-1 CnocoGeH aHaau3upoBaTh 3a/1a4u IPo(hecCHOHATBLHOMN ACSITEIPHOCTA Ha OCHOBE
MOJIO’KEHUH, 3aKOHOB M METOJIOB B 00JIACTH €CTECTBEHHBIX HAYK U MaTEMaTUKU
N/I-3 WUcnions3yeT METO/Ibl aHAJIU3a U MOJICTTMPOBAHMS JIMHEHHBIX U HEJTMHEUHBIX 1LIEeTICH
MOCTOSIHHOTO M TIEPEMEHHOI0 TOKA, LIETIel ¢ pacipeieICHHBIMU TapaMeTpaMu, MePEX0THBIX
MIPOLIECCOB B JIEKTPUUECKUX IETISIX

1 BKIIFOYACT:

JJIA TEKYIEro KOHTPOJIA YCIIEBA€MOCTH:

Popma peanmzanuu: ITncemenHas pabora
1. KontponbHas pabota «PacueT nmapaMeTpoB 4eThIpexnoarocHUKOBY» (KoHTposbHas paboTa)
2. KonrtponbHas padora «PacdeT nmepexoIHbIX MPOLECCOB B IEISAX EPBOTO MOPSIIKA C
NIPOM3BOJILHBIMHU BO3JICHCTBUSMH C MOMOIIIBIO nHTerpaia ramens» (KoHTposbHas paboTa)
3. KonTtponbHas pabota «PacueT TOKOB B AJIEKTPHUYECKUX IETISIX C TOCTOSTHHBIMA
UCTOYHUKAMU C IPUMEHEHHEM TEOPEMbI 00 aKTHBHOM JIBYXITOJIFOCHUKE ¥ METO/Ia
Hanoxxenus» (KontponpHas pabora)
4. KontpomnbHas pabota «Pacder TOKOB ¥ HANPSHKCHUN B HETMHEWHBIX IIETISIX C TIOCTOSTHHBIMU
MCTOYHHKAMHU aHATUTHYeCKUM MeToaom» (KonTponsHas pabora)
5. KontponbHas paboTa «Pacder TOKOB U HaNpsKEHUH B HETMHEHHBIX IETSX ¢ TOCTOSTHHBIMU
UCTOYHUKaMU rpadudeckum merogom» (KontponbHas pabora)
6. KontponbHas paboTa «Pacder TOKOB U HaNpsDKEHUH B IEMSAX BTOPOTO MOPSAKA METOAOM
nepemMeHHbIX cocTosiHus (KoHTponbHas padoTa)
7. KontponbHas pabota «Pacyer ycTaHOBUBIIUXCS MPOILIECCOB B ITMHHBIX JIMHUAX 03
MOTeph B UacTOTHOM oOmactu» (KonTponsHas pabora)

®Dopma peanuzanuu: CmemanHas Gopma
1. 3ammTa naboparopuoii padotsl Ne 1. 3amura madboparopHoii padotsl Ne 2 (JlabopaTtopHas
paborta)
2. 3ammuTa nadoparopHoii padotsl Ne 10 (JIlabopaTopnas padoTta)
3. 3amura naboparopHoit pabotsl Ne 11 (JlaGopaTtopHas pabora)
4. 3amuta maboparopHoit pabotsl Ne 3. 3amura mabopaTopHoit padotsl Ne 5 (JlabopaTopHas
paborta)
5. 3amuta naboparopHoit pabotsl Ne 4 (JlabopaTopHast pabota)
6. 3amuTa mabopatopHoit padoTsl Ne 6. 3amura 1adopatopHoit padoTsl Ne 7 (JJabopaTopHast
pabora)
7. 3amura nadoparopHoit padoTsl Ne 9 (JTaboparophnas pabota)

®Dopwma peanmszaiun: CobmroieHne rpaduka BHIMOTHEHUS 3aJaHUs
1. PacuetHoe 3aganue, yacth 1: «HenuHelWHbIe e ¢ ICTOYHUKAMU TTOCTOSTHHBIX TOKOB U
anc» (Pacuetno-rpaduueckas padora)
2. PacuetHoe 3aganue, yacthb 2: «[lepexomHble MPoIecchl B JUIMHHBIX TUHUIXY». BoIonHeHne
nomarraero 3ananus (PacuetHo-rpaduueckas padora)




BPC aucuunianHbl

3 cemectp

Beca KOHTpOIBHBIX MeponpusITHil, Yo

Nunexc

Paznen nucuuIuinHbl
JACJI AUCL KM:

KM- | KM- | KM- | KM- | KM- | KM-
1 2 3 4 5 6

KM-

KM-

Cpox KM:

4 8 10 12 13 14

15

16

Mertoanl aHaIM3a SJICKTPUICCKUX
ueneﬁ IIOCTOAHHOI'O TOKa

Mertoanl aHaIM3a SJICKTPUICCKUX
ueneﬁ IIOCTOAHHOI'O TOKa

Mertoanl aHaIu3a SJICKTPUYICCKUX
ueneﬁ INEPEMEHHOI'O TOKa

Mertoanl aHaIu3a SJICKTPUYICCKUX
ueneﬁ IMCPEMCHHOI'O TOKA

AHanIM3 3JIEKTPUUECKUX Leneil ¢
MHOT'OIIOJIFOCHBIMH 3JI€MEHTAMHU

AHanIM3 3JIEKTPUUECKUX Leneil ¢
MHOT'OIIOJIFOCHBIMH 3JIEMEHTAMU

YacToTHBIE XapaKTEPUCTUKHU U
nepeaaTouHbie GyHKINN
YETHIPEXIOIIOCHUKOB

YacToTHBIE XapaKTEPUCTUKU U
nepeaaTouHble GyHKIUN
YETBIPEXIIOJIIFOCHUKA

AHanu3 JTMHAMUYECKUX PEKUMOB B
JIMHEHHBIX LEISIX IEPBOTo NOpsiIKa

AHanu3 JMHAMUYECKUX PEKUMOB B
JIMHENHBIX LEISIX IEPBOT0 NOpsIIKa

AHanu3 JMHaAMUYECKUX PEKUMOB B
JIMHEHHBIX LEISIX BTOPOTrO MOPSAKa

AHanu3 JMHAMUYECKUX PEKUMOB B
JIMHEHHBIX LEISIX BTOPOTrO MOPSAKa

Bec KM:

10 10 10 10 10 15

15

20

4 cemectp

Beca KOHTpOIBbHBIX MepoNpusATHil, %

Nunexc

Paznen nucuuIuiiHe
JCJI TUCIT KM:

KM- | KM- | KM- | KM- | KM- | KM-
1 2 3 4 5 6

KM-

KM-

Cpox KM:

4 7 8 9 12 13

14

16

Mertobl pacyeTa HETMHEMHBIX
ANEKTPUYECKHUX ETIEH MOCTOSIHHOTO U
MIEPEMEHHOT0 TOKA

Mertobl pacueTa HETUHEUHBIX
ANEKTPUUECKHUX 1IeNe MOCTOSHHOTO U
MePEMEHHOTO TOKa

Pacder nepexoHbIX POLIECCOB B
MPOCTEUIINX HEIMHEUHBIX LIETISAX
HOCTOSHHOI'O TOKa

Pacyer nepexoHBIX ITPOLIECCOB B
MPOCTEUIINX HETMHEMHBIX LETSIX
IOCTOSIHHOT'O TOKa




[lenu ¢ pacnpeneeHHbIMU
mapaMeTpamMu B yCTAHOBUBIIEMCS
pexXHUMe

[enu ¢ pacupeneieHHbBIMU

napamMeTpamMH B yCTaHOBUBIIEMCS + +

peKHUMe

[TepexomHbIe MPOIECCHI B JUTMHHBIX

JTUHUSIX

[TepexoiHbIC IPOILIECCHI B THHHBIX +

JIMHUASX

Tpexda3znbie nenu

Tpexda3znbie nenu +
BecKM: | 5 5 5 5 25 20 10 25

$O61mast yacte/J{j1st IPOMEKYTOUHOMN arTecTanund

BPC kypcoBoii padoTsi/mpoekTa

3 cemectp
Beca KOHTpOIBHBIX MeponpusThii, %o
Paznen qucuumimHbl Anpexe KM- | KM- | KM- | KM-
KM: 1 2 3 4
Cpox KM: 9 11 13 16
Pacuer nepenaTouHOlN QYHKIIUN CXEMbI AaHATUTUYECKU B
kaHoHH4Yeckor popme u pacuer AUX u PYUX cxembl ¢ TOMOIIBIO +
OBM
Odopmienne pacueTHO-TIOSCHUTEIBHOMN 3aITUCKHU 110 TIEPBON YacTu +
pabotel «Pacuer yactoTHbIX XapakTepuctuk ARC-nieneii»
Pacyer nepexoHON XapaKTEPUCTUKU LENU METOAOM IIEPEMEHHBIX +
COCTOSTHUS
OdopmiteHne pacyeTHO-TIOSICHUTENBHOM 3aIMCKU 110 BTOPOH yacTu +
paboTel «Pacuer BpeMeHHbIX XapakTepucTuk ARC-nieneii»
Bec KM: 5 45 10 40




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

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

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETCHITHH pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
OIIK-1 N-3orik-1 Ucnons3yet | 3HaTh: Kontponbnas padota «PacueT TOKOB B AJIEKTPUUECKUX IIETISX C
METO/IBI aHanm3a U | METOJIbI aHAJIN3a JIMHEWHBIX | MOCTOSSHHBIMU UCTOYHUKAMU C IPUMEHEHUEM T€OPEMbI 00 aKTHBHOM

MOJEIUPOBAHUS JTUHEUHBIX
U HEIUMHEHWHBIX  1enei
MTOCTOSIHHOTO u
MIEPEMEHHOT0 TOKA, LIETIEH C
pacrpeneeHHbIMU
napameTpamu, MEePexXOJaHbIX
IIPOLIECCOB B MIEKTPUYECKUX
LETISIX

LETIEd BTOPOTO MOPSIKA B
JUHAMHYECKHUX PEeKUMax
OCHOBHbIE TpeOOBaHUS U
METOJIUKH ITPOBEIECHUS
HU3MEPEHUH B JIEKTPUUECKUX
LeIsIX

METO/bI aHAJIN3A JIMHEHUHBIX
Lienel NepBoro nopsaka B
JUHAMHYECKHUX PEeKUMax
Croco0bl pacyera
YaCTOTHBIX XapaKTEPUCTHUK B
JIMHENHBIX LIETAX C
MHOTOIOJIFOCHBIMH
JJIEMEHTaMU

3aKOHBI, (PU3UKO-
MaTeMaTHYECKHE MOJIETH U
METOBI aHAIN3a JTUHEHHBIX
Lenei B yCTaHOBUBIINXCS
peXHUMax B IEMsIX C
MHOTOIIOJIFOCHBIMH
3J€MEHTaMU

CBOWCTBA, (hHU3HUKO-
MaTE€MaTHYECKUE MOJIEIN U

JBYXIIOJTIOCHUKE U MeTo/1a Hanoxkenus» (KontpoinbHas paboTta)
KonTponbnas pabota «Pacyer napameTpoB 4eThIPEXIOIIOCHIKOB
(KonTposbHas paboTta)

3amuta naboparopuoit pabotsl Ne 4 (JlaGopaTopHas pabota)
KonTtponbHast pabora «Pacder mepexoHbIX MPOLECCOB B IETIAX IIEPBOTO
MOPAZIKA C TIPOU3BOIBHBIMU BO3ACHCTBUSIMH C TIOMOIIIbIO MHTETpalia
Hroamens» (KortponsHas pabora)

KonTtponbHast pabora «Pacder TOKOB M HapsHKEHUH B IIETISIX BTOPOTO
MOPsIIKa METOIOM TiepeMeHHbIX cocTostHUs» (KoHTponbHas padoTa)
3amura 1aboparopHoit paboTsl Ne 9 (JTaboparopHas pabota)

3ammra nadoparopuoi padbotel Ne 10 (JlabopaTopHas pabota)
KonTponbHas padota «PacdeT TOKOB U HANPSKEHUH B HETUHEHHBIX LIETISIX
C MOCTOSTHHBIMH HUCTOYHHKAMU TpaduueckuM metoom» (KorTposasHas
paborta)

Kontponbnas padota «PacueT TOKOB U HAPSHKCHUH B HETMHEHHBIX TETISX
C TIOCTOSITHHBIMU UCTOYHHKAMH aHATUTHYeCKUM MeToioM» (KoHTponbHas
pabora)

PacueTtHoe 3a1anue, yacthb 1: «HenuHelHbIe 1Ieny ¢ UCTOYHUKAMH
MTOCTOSTHHBIX TOKOB U 3/1c» (PacuerHo-rpadudeckas pabora)
KonTtponbHas pabota «PacdeT yCTaHOBUBIIMXCS TPOLECCOB B JUTMHHBIX
JTUHUAX 0€3 OTeph B yacToTHOM oOmactn» (KonTpoisHas padora)
3amura aboparopHoii pabotsl Ne 11 (JlabopaTopHas pabora)

3amuTa 1abopaTopHoii padoTsl Ne 1. 3amura 1abopaTopHoil paboThl Ne 2
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METO/IbI aHAJIM3a LIEIICH ¢
pacnpeieIeHHbIMU
rnapamMeTpamu B
YCTAHOBHMBIIUXCS PEKUMAX
CBOWCTBA, (hPHU3HUKO-
MaTeMaTHYeCKHE MOJICIIH 1
METO/IbI aHAJIM3a LIeIICH ¢
pacnpeieeHHbIMU
rapamMeTpamMu B
JTMHAMUYECKUX PEeKUMaX
3aKOHBI, (PU3UKO-
MaTeMaTHYEeCKHE MOJICIIH 1
METOJBI aHaIN3a TUHEHHBIX
LeTeN B YCTAHOBUBILUXCS
pexuMax B IEMAX C
MOCTOSIHHBIMHM MCTOYHHKAMHU
3aKOHBI, (PU3UKO-
MaTeMaTUYeCKHUE MOJCIU U
METOBI aHAJIN3a JTUHENHBIX
LeTel B yCTAHOBUBILIUXCS
pexuMax B IEMAX C
CUHYCOUJIaJIbHBIMU
HCTOYHUKAMH

3aKOHBI, (PU3UKO-
MaTeMaTU4eCKHE MOJICITHA 1
METObI aHAIIN3a
HEJIMHEWHBIX Iernel B
YCTaHOBUBLIUXCS PEKUMAX
3aKOHBI, (PU3UKO-
MaTeMaTUYCCKHUE MOJCIH B
METOJIBI aHAIIK3a
HEJIMHENHBIX 1Iereu B
JTUHAMAYECKHUX PEKIMaXx

(JTaboparopnas padota)

3amura madopaTopHoi padoTel Ne 6. 3ammTa 1abopaTopHoi padoThl Ne 7
(JTaboparopnas padota)

PacuetHoe 3aanue, yacth 2: «IlepexoiHbIe POIECCHI B ITMHHBIX
IMHUAX». BeimonHenue nomamnHero 3aganus (PacueTHo-rpaduueckas
pabora)

3amura taboparoproii pabotel Ne 3. 3amura 1abopatopHoii padbotsr Ne 5
(JTaboparopnas paboTta)




YMeTs:

MPUMEHSATh AHATUTHYECKHUE
METO/BI JUIsl pacyeTa
YCTAHOBHUBIINXCS PEKUMOB
JIUHEUHBIX 3JIEKTPUUYECKUX
nerei ¢ MoCTOSHHBIMH
HCTOYHUKAMH
HCMOJIb30BaTh CTaHJAPTHBIE
MaKEThI MPUKIIATHBIX
MPOrpamMM JIsl peIICHUs
MPaKTUYECKUX 3a/1a4
MPUMEHSATh AHATUTHYECKHUE
M YHCJIICHHBIC METOJIBI JIJIS
pacuera TMHAMUYECKUX
PEKUMOB JIMHEHHBIX
3JIEKTPUYECKUX LIeTIeH
BTOPOTO MOPSIKA
MIPUMEHATh AHAIUTUYECKHE
METO/BI JUIsI pacyeTa
JIMHEWHBIX 3JIEKTPUUYECKUX
Ierei ¢ MHOTOIOIIOCHBIMHU
3JIEeMEHTaMU

MPUMEHSATh AaHATUTUYECKHE
METOBI JUIsl pacyeTa
YaCTOTHBIX XapaKTEPUCTUK
JIMHEWHBIX 3JIEKTPUUYECKUX
nemneu

MPUMEHATh AHAJIUTUYECKUE
METO/BI TSI pacyeTa
YCTaHOBUBLIUXCS PEKUMOB
B JUIMHHBIX JIMHUAX
MIPUMEHATh AHAJIUTUYECKHE
METOJBI JUIsl pacyeTa




JUHAMHYECKUX PEXUMOB
JIMHEWHBIX 3JIEKTPUYECKUX
LIETIeH IIEpBOrO MOPsAKa
MIPUMEHATHh AHATUTUYECKUE
METO/JIbI JUIsl pacyera
JTUHAMUYECKHX PEKXHMOB B
JUIMHHBIX JTUHMSIX
paccYuThIBaTh NapaMeTpbl
HEJIMHEWHBIX PE3UCTUBHBIX
3JIEMEHTOB MO UX
BOJIbTAMIIEPHBIM
xapakrepuctukam (BAX) u
ctpouthb o6mme BAX
HEJIMHEUHBIX CXEM
MIPUMEHSTh AaHAJTUTUYECKUE
U rpaduYecKue METOAbI s
pacuera JMHAMUYECKUX
PEXMMOB HEJIMHEWHBIX
BJIEKTPUYECKUX LIeTen
IIPUMEHSTh AaHAJTUTUYECKUE
METO/JIbI JUIs pacyera
YCTaHOBUBIIUXCS PEKUMOB
B Tpex(}a3HbIX LIEMAX
IIPUMEHSTH AaHAJTUTUUECKNE
METO/JIbI JUIs pacyera
YCTaHOBUBIIUXCS PEKUMOB
JIUHENHBIX 3JIEKTPUUECKUX
Lenel ¢ CHHYCOUAIbHBIMU
HMCTOYHUKAMHU




11. Cooeporcanue oyenounvix cpeocme. Illlkana u kpumepuu oyenueanus
3 cemecTp
KM-1. 3amura nadoparopnoii padorsl Ne 1. 3amura sadopaTopHoii pa6oTnr Ne 2

®opmbl peanuzanun: Cvemannas Gopma

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 10

IIpouenypa npoBeaeHnst KOHTPOJIbHOIO0 MEPONPUATHSA: BBIIOIHAETCA NHAMBUAYAIbHAS 3aAIATA
BBITIOJIHEHHOH J1aOOpaTopHON paboThl. B pamMKax 3alIuThl OIEHUBAETCS IPABHIBHOCTD BHITIOJHEHHUS
9KCHEPUMEHTAJIbHONH YacTH J1abopaTOpHOM paboThl CTYAEHTOM , IIOJIHOTa OTBETOB Ha
TEOPETUYECKHE U MPAKTUUYECKUE BOIPOCHI. 3alUTa MPOBOJUTCS MpernoaaBareneM. Bpems 3amursl
cocTtaBiisieT He Oosiee 15 MUHYT Ha ofHOro dyenoseka. Ha 3ammry mpeacraBisieTcsi HOJHOCTBIO
0(OpMIIEHHBII IPOTOKOJ J1a00PaTOpHOI pabOTHI.

Kparkoe conep:kanue 3a1aHus:
3amuta madoparoproi padotel Nel u Ne 2 BkirtouaeT B ce0st IpeICTaBICHUE 00yJatOIuMCs

IIOJIHOCTBIO O(bOpMJ'ICHHOl"O 0T4YCTa, OTBCTHI HA BOIIPOCHI U PCIICHUC 3ada4YH.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: 3aKOHBI, ¢buzuko- 1.Kakum o6pazom nHaxonsat /1C u BHyTpeHHee
MaTeMaTU4eCKue MOJIENH u COIIPOTHUBIIEHUE PEATBbHOI'0 UCTOYHUKA HAIPSYKEHUS ?
METO/Ibl aHaJIM3a JIMHEHHBIX Lenen 2.Kakue cxeMbl 3aMeIIeHus S5KBUBAJIEHTHOTO FeHepaTopa
B YCTaHOBHUBIIMXCS pEXKHMax B ObIBaOT?

LEensaX C IOCTOSIHHBIMU 3.B uem cyTh npHHIIKIIA KOMIIEHCALIUH?
VMCTOYHUKAMU

3HaTh: OCHOBHbIE TpeOOBaHMA U 1 .Kak BKIIr04aroTcs B 1IETIb BOJIBTMETP U aMIiepMeTp?
METOJIMKH MPOBEACHUS U3MEPEHUN 2.Kaxk nonb3oBatbes ocuuiuiorpagom?

B MJIEKTPUYECKUX LIEIAX

YMeTh: IPUMEHATh aHATTUTUYECKUE 1.IIpumep 3anaun st 3amutel JIP Ne 1:

METO/IBI TUISL pacuera

YCTaHOBUBIINXCS PEKHMOB J1oA
JIMHEWHBIX JIEKTPHYECKUX TIETIEH ¢ 3 Om
MOCTOSIHHBIMHM HCTOYHUKAMU '42‘

Figure 1 Haitu HanpsaxeHue U12

2.ChopmynupyiiTe TeopemMmy 00 aKTHBHOM
JBYXIOJIFOCHHUKE.
3.Ilpumep 3anaun asns 3amuthbl JIP Ne 2:

R I N :
. | - HIN .
‘ I — — '
R R R : E | :
: ~ '
Figure 2 HaiiTn napameTpbl 3KBUBAJIEHTHOTO reHepaTopa OTHOCUTE/IbHO

R2
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Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5
Huorcnuii nopoe évinonnenus 3adanus 6 npoyenmax. 100
Onucanue xapakmepucmuku btnoanenus 3nanus. OueHka "oTIMYHO" BBICTABIISIETCSA, €CIIM HA BCE
BOTIPOCHI JaHbI IPABUIILHBIC OTBETHI, 0€3 HEJOUETOB, 3a/1a4ya PelieHa BEPHO, OTUYET 0
nabopaTopHoOi paboTe opopMIIeH aKKypaTHO, BBITIOJHEHBI Bee 3a1anus. Ouenka "S" BbICTaBISIETCS
TOJILKO B TOM CJIyYae, €CJIH 32 3aIlUThl 00eHX JIa0OpaTOPHBIX pa0dOT MOTyUEHBI OIICHKH "OTINYHO".

Ouyenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 80
Onucanue xapakmepucmuku 8vinoanenus 3uanus. OueHka "Xopomnio" BbICTABISETCA , €CJIA Ha BCE
BOTIPOCHI JaHBI OTBETHI, IPH 3TOM CYMMapHO JIONMYIIEHO He Ooiee IBYX OIMMOOK, 3a/1a4a perieHa
BEPHO, OTYET 110 JabopaTopHOi paboTe opopMiIeH aKKypaTHO, BHIITOJTHEHBI BCE 3a/1aHMUS.

Oyenka: 3
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEILHO" BBICTABIISETCS,
€CIIM HE MCHEE YeM Ha MOJIOBHHY BOIIPOCOB JaHbI IIPABHIILHBIC OTBETHI JINOO IPU OTBETE YaCTO
JOITYCKAIMCh OMIMOKH, 3a]]a4a pelieHa BEPHO, HO HE ¢ TIEPBOU MOMBITKH, OTYET 110 JTAO0OPaTOPHOI
pabote opopMIICH HEaKKypaTHO, BBITIOJHEHBI BCE 3aaHus. 3aliuTa JJabopaTOpHBIX padoT
MIPOUCXOIUT C OTO3/IaHUEM OT TpadKa BBHITIOTHEHUS 3aaHUS.

Oyenka: 2
Onucanue xapakmepucmuku ebinoanenus 3nanus: OleHKa "HeyI0BICTBOPUTEIbHO" BHICTABIISICTCS,
€CJIM MIPABUIILHO JIaHbl OTBETHI MEHEE YeM Ha MOJIOBHHY BOIPOCOB, 3a/1a4a HE pelleHa, OTYET 110
nabopaTtopHoi pabote oOopMIICH HEaKKypaTHO, BHIITOJIHEHBI HE BCE 3aaHUS.

KM-2. KOHTpOJ’IbHaﬂ paﬁoTa «PacueTr TOKOB B IEKTPHYECCKHUX HENAX ¢ MOCTOAHHBIMHA
HCTOYHUKAMMU C IPUMECHECHUEM TCOPEMBI 00 aAKTUBHOM ABYXITIOJTIOCHUKE U ME€TOda
HAJJO0KCHUA»

®opmbl peanuzanuu: [luceMenHas padora

Tun koHTpoLHOrO MeponpusTus: KourponsHas pabota

Bec koHTpObHOrO Meponpusitusi B BPC: 10

IIpouenypa mpoBegeHMsi KOHTPOJIbHOro Meponpusitusi: KoHTposibHas paboTa mpoBOAUTCA B
ayJIMTOPHOE BpEMS U COACPKUT OAHY 3anady. Bpems BoinonHenus 40 MUHYT.

KpaTlcoe CoaepisKaHMeE 3aJaHUsA:
KOHTpOJ’IBHaH TOYKa HallpaBJICHA Ha OLIEHKY OCBOCHUA KOMIICTCHIIUHA 110 BOIIPOCaM,
CBS3aHHBIM C paCyY€TOM ISJICKTPHUICCKUX Herei npu I[CI\/'ICTBI/II/I IIOCTOSAHHBIX HCTOYHHUKOB TOKA U
HAIIPSIZKCHU .

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTh: IPUMEHATh aHATTUTUYECKUE 1.IIpumep 3anauu:
METO/IbI TS pacuera Haiitn Hanpsxenne Up, rBX aktuBHOTO
YCTaHOBUBILUXCS PEXKUMOB JBYXIIOJIFOCHUKA OTHOCHUTENBHO y310B | 1 2 1 Tok [

JIMHEWHBIX JNEKTPUUYECKUX LETEH ¢
MHOCTOSIHHBIMHU UCTOYHUKAMU
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Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoichuii nopoe svinonnenus sadanus 6 npoyenmax: 100
Onucanue xapaxmepucmukiy 6bINOJIHEHUs 3HAHUA: OUEHKA 5 («OTIMYHO») BBICTABIISICTCS, €CIIN
3ajjaua pelieHa MoJIHOCThIO U BEpHO, 0€3 HEJI0UETOB; Y BCEX BEJIMYMH YKa3aHa Pa3MEPHOCTb.

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 80
Onucanue xapaxmepucmukuy 6bINOJIHEHUs 3HAHUA: OUEHKA 4 («XOpOIIO0») BBICTABISIETCS, €CITH
3a/laya pelleHa B 1eJIoM BepHO: 1100 He fgoaenano He 6onee 20 % 3aaayuu; 1100 NPUCYTCTBYIOT
apudmeTHuecKre OMMOKN B BRIYUCIICHUSX, HCKKAIOIINE pe3yiIbTaT He O0Jiee YeM B JIBa pasa; He Yy
BCEX BEIIMYHMH YKa3aHa Pa3MEpHOCTb.

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu 6bINOJHeHUs 3HAHUA: OLEHKA 3 («yIOBIETBOPUTEIBLHOY)
BBICTaBIISIETCS, €CIIM JIMOO0 MPaBUIIBHO perieHo He MeHee 50 % 3agaun, 1100 NCHOIb30BaHbI
MpaBUIIbHBIE (POPMYITBI, HO TIPY TIOJCTAHOBKE 3HAYCHHUI JOMYIICHBI OINOKH, THOO0 MPUCYTCTBYIOT
apupMeTHYeCcKre OINOKH, NCKAXKAIOII[Ie pe3yIbTaT 0oJiee yeM B J1Ba pasa.

Oyenka: 2
Onucanue xapakmepucmukuy 6bINOJIHEHUs 3HAHUA: OLUEHKA 2 («HEYI0BIETBOPUTEIEHO)
BBICTABIIIETCS, €CJIM IPABUIIbHO perieHo MeHee 50 % 3anaun.

KM-3. 3amuTa ga6opatopHoii padorsl Ne 3. 3amura JadopaTopHoii padotTsl Ne 5

®opmbl peanusanun: Cmenrannas Gopma

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHoro meponpusitusi B BPC: 10

IIponenypa npoBeaeHnss KOHTPOJIbHOI0 MEPONPHUATHSA: BrinosHAeTcs HHAUBUAYaIbHAS 3aIIUTa
BBITIOJTHEHHOU J1abopaTopHO# paboThl. B paMkax 3aluThl OIIEHUBAETCS MTPABUILHOCTD BBITIOHEHUS
HKCIEPUMEHTANIbHOM vacTh JabopaTopHOl paboOTBl CTYAEHTOM , TIOJHOTa OTBETOB Ha
TEOPETUYECKHE U MPAKTUUYECKHE BOMPOCHL. 3aluTa MPOBOJUTCS MpernoaaBareneM. Bpems 3amuTsl
cocTtaBisieT He Oosiee 15 MUHYT Ha OJHOro 4enoBeka. Ha 3ammry mpeacTaBiseTcssi MOTHOCTBIO
0(OpMIIEHHBII TPOTOKOI Ja00paTOpHOI pabOTHI.

KpaTkoe coaep:kanue 3a1aHus:
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3amura nadoparopHoi paboTsl Ne 3 u Ne 5 BkitogaeT B ce0sl mpeicTaBIeHUE 00ydaronuMes
HOJTHOCTBIO O()OPMIICHHOTO OTYETa, OTBETHI HA BOTIPOCHI M PEIICHHE 3a1a4H.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: 3aKOHBI, ¢dusuko-
MaTeMaTHYeCKIE MOJCIIH n
METOJIbl aHaJIu3a JIMHEUHEBIX Lieneu
B YCTAHOBUBILIHXCS pPEKHMax B

1.Kakue ombIThl HEOOXOAMMO TIPOCIIATE IS
ornpezeneHus: Z-napaMmeTpoB YEThIPEXIIOIIOCHUKA?
2.Kakue ombIThl HEOOXOMMO TIPOICNIATh s
ornpezeneHus Y-mapaMeTpoB YEThIPEXIOIOCHUKA?

Lensax c MHOTOIIOJIFOCHBIMU 3.Kakue metozps! pacuera Lenei ¢ MarHuTHO-
3JIEMEHTaMU CBsI3aHHBIMU KaTylikaMu Bam u3BecTHbI?

3HaTh: 3aKOHBI, ¢dusuko- 1.B ueM cyTh CUMBOJINYECKOTO METO/IA pacueTa TOKOB U
MaTeMaTHYeCKue MOJeNn u HanpsHKEHUH 1eNn IepeMEHHOro TokKa?

METOJIbl aHaAJIN3a JIMHEUHEBIX Lieneu
B YCTAHOBUBILIHXCS pPEKHUMax B
LEIIIX c CHUHYCOUIaJIbHBIMU
HCTOYHUKAMH

2.YT0 Takoe peaKTUBHOE CONPOTUBJICHUE e ?
3.YT0 Takoe aKTUBHOE COMIPOTUBJICHUE LIETTH?

YMeTh: NpUMEHATh aHATUTUYECKUE
METOABl ISl pacyera JIMHEHHBIX
BIIEKTPUUECKHX Lerneu c
MHOTOIIOJIKOCHBIMU 3JIEMEHTAMHU

1.Hapwucyiite coriiacHoe (BCTpeUHOE) BKIIOUECHHE
KaTyIIeK C MArHUTHOU CBSI3BIO.

2.IIpumep 3anaun s 3amuthl JIP Ne 5:
N

T
XL

- — - .".'L. = JL'],_ =100 O
1 | x =2000M
I z [
CD E R by Ll X, =R=50Ou
'1-:'| "Tl._- .
| | | |

Figure 3 PaccuntaTtb BXOAHOE CONPOTUBAEHUE CXEMbl OTHOCUTENIbHO
UCTOYHUKA HanpaxeHua

YMeTh: IPUMEHATh aHATUTUYECKUE
METO/IbI JUTS pacuera
YCTaHOBUBILUXCS PEXKUMOB
JIMHENHBIX IEKTPUYECKUX LEneH ¢
CUHYCOMJIaJIbHBIMU UCTOYHUKAMU

1 .IIpumep 3anaun i 3amutel JIP Ne 3:

-

Sk TNTN
} Uvi=60 B
(vl R Uv2=40 B
Haintu Uvs - ?
o~

2.HapucyiiTe 5KBUBaJICHTHYIO CXEMY 3aMEIIECHHUS 1IeTH,
BXOJHO€ CONPOTUBIIEHUE KOTOPO UMEET aKTUBHO-
€MKOCTHOM XapaxTep.

Onucanue MKaJbl OlICHUBAHUA:

Oyenka: 5

Huoicnuti nopoe evinonnenus: 3a0anus 8 npoyenmax: 100
OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OleHKa "0TIMYHO" BBICTABIISIETCS, €CJIM Ha BCE
BOIIPOCHI JIaHbI TPAaBUIILHBIE OTBETHI, 0€3 HEAOUETOB, 3aa4a pelieHa BEpHO, OTYET 110
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nabopatopHoit paboTe oOpMIICH aKKypaTHO, BBITIOTHEHHI Bee 3aaanus. Onenka "5" BeIcTaBiseTcs
TOJIBKO B TOM CJIy4ae, €CJIM 3a 3alUThl 00enux JTabopaTOpHBIX PadOT MOIYYCHBI OIEHKH "OTIMYHO".

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: OLeHKa "Xopouio" BbICTaBIsSETCs , €CJIU Ha BCE
BOIIPOCHI JJaHBI OTBETHI, IPH TOM CYMMAapHO JOMYIICHO He OoJiee IByX OIMUOOK, 3a/1a4a pericHa
BEPHO, OTYET 110 JabopaTopHOoil paboTe 0POopMIICH aKKYPaTHO, BHIITOJHEHBI BCE 3aJaHMUS.

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuku btnoanenus 3nanus.; OueHka "ynoBIeTBOPUTEIBHO" BBICTaBISAETCH,
€CJIM HEe MEHEE YeM Ha MOJIOBUHY BOIIPOCOB JIaHBI IPABUIIHHBIC OTBETHI TUOO TIPHU OTBETE YacTO
JOMYCKAJIMCh OITMOKH, 33/1a4ya peleHa BEpHO, HO HE C TIEPBOM MMOIBITKH, OTYET I10 JIA0OpAaTOPHOI
pabote ohopmIleH HEAKKypaTHO, BEITIOTHEHBI BCE 3aJaHMs. 3alIUTa JJa00paTOPHBIX padoT
MIPOMCXOIUT C OMO3/IaHuEM OT rpadrKa BHIMIOTHEHUS 3a/1aHHS.

Oyenka: 2
Onucanue xapakmepucmuxu evinonenus 3Hanus: OLeHKa "HeyJOBIETBOPUTEIbHO" BBICTABIISAETCS,
€CJIM MPABWJIBHO JJaHBI OTBETHI MEHEE YE€M Ha MOJOBUHY BOIIPOCOB, 3a/1a4a HE PEIIeHa, OTYET 0
nabopatopHoit pabote oOpMIIEH HEaKKypaTHO, BHIIIOJIHEHBI HE BCE 3aaHUsl.

KM-4. KoutpoJsbHas padora «Pacyer mapamMeTpoB 4eThIPEXNOJIOCHUKOB)

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHoro meponpustusi B BPC: 10

IIpoueaypa npoBeaeHHsi KOHTPOJbHOro MeponpusaTusi: KoHTponbHas paboTa IpOBOJIUTCS B
ayJIMTOPHOE BpeMs U COAEPKUT OAHY 3anauy. Bpems BoinonHenus 40 MUHYT.

KpaTkoe cogep:kanune 3a1aHus:
KOHTpOJ’IBHafI TOYKa HallpaBJICHA HA OUEHKY OCBOCHUA KOMIICTCHIIMHA 110 BOIIPpOCaM,
CBSI3aHHBIM C PACYETOM DJICKTPHUECKHX LIENel C MHOTOTIOIIOCHBIMH AJIEMEHTaMH, B YaCTHOCTH
C YCTBIPCXITOJIFOCHUKAaMHU.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeTh: NpUMEHSITh aHATUTUYECKUE 1.Ilpumep 3anaumu:
METOJbl I pacuera JMHEUHBIX
BIIEKTPUUECKHAX enein c
MHOTOIIOJIFOCHBIMH 3JIEMEHTAMHU

50 Om 50 Om

___1000m 100 Om

< 4

Figure 4 Haiitu H-napameTpbl YeTbIPEXNONOCHUKA
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2.Ilpumep 3anaum:
50 Om 50 Om
A~
___1000m 100 Om
~ 4
Figure 5 Haiitn A-napameTpbl YeTbIPEXMNOOCHUKA

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3adanus 6 npoyenmax: 100
Onucanue xapakmepucmuku ebinoanenus 3uanus. OueHka "oTJIUYHO" BBICTABIISIETCS, €CIIU 3a/1a4a
pelieHa moJIHOCTRIO U BEPHO, 0€3 HEJ0UETOB; y BCEX BEJIMYUH yKa3aHa Pa3MEPHOCTb.

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu evblnoanenus 3Hanus: OLeHKa "Xopouo" BbICTaBIsAETCs, €CIIH 3a7a4a
peleHa B 1esioM BepHoO: 0o He nojenano He 6onee 20 % 3amaqn; 1100 MPUCYTCTBYIOT
apudmeTnyecKkre OMMOKN B BBIYUCIICHUAX, HCKAXKAIOIIKE Pe3yIbTaT He OoJiee YeM B JIBa pas3a; He Y
BCEX BEJIMYMH YKa3aHa Pa3MEPHOCTb.

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu evinonneHus snanus: OueHka "ya0BIeTBOPUTENBHO" BBICTABIISETCA,
eciu 0o MpaBMWIIbHO perieHo He MeHnee 50 % 3agaun, Tu00 UCIIOIH30BaHbBI TIPABUIIHHBIC
(bopMyIIbl, HO MTPH MOJICTAHOBKE 3HAYEHUI JTOMYIIEHBI OLIMOKHU, JINOO MPUCYTCTBYIOT
aprupMeTHYECKHUE OITMOKH, UCKAKAIOIINE Pe3yIbTaT Oojiee ueM B JIBa pasa.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: ONeHKa "HeyI0BICTBOPUTEIILHO" BEICTABIISICTCS,
€CJI TIPaBUIIbHO pereHo Meree 50 % 3amaum.

KM-5. 3amura 1aboparopHoii padorsr Ne 4

®opmbl peanusanun: Cmenrannas Gopma

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHoro meponpusitusi B BPC: 10

IIponenypa npoBeaeHnsi KOHTPOJIbHOI0 MEPONPHUATHSA: BrinosnHAeTcs HHAUBUAYaIbHAS 3AIIUTa
BBITIOJITHEHHOU J1abopaTOopHO# paboThl. B paMkax 3aluThl OIIEHUBAETCS MTPABUILHOCTD BBITIOJHEHUS
HKCIEPUMEHTAIbHOM vacTh JabopaTOpHOM paboOThl CTYAEHTOM , I[IOJHOTA OTBETOB Ha
TEOPETUYECKHE U MPAKTUUYECKHE BONPOCHL. 3alIuTa MPOBOJUTCS MperoaaBareneM. Bpems 3amuTsl
cocrtaBisieT He Oosiee 15 MUHYT Ha ofHOro 4enoBeka. Ha 3ammry mpeacraBiseTcsi MOJHOCTBIO
0(OpMIIEHHBII POTOKOI Ja00paTOpHOI pabOTHI.

KpaTkoe cogep:kanue 3a1aHusi:
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3ammra taboparopHoi paboTsl Ne 4 BKiltoyaeT B ce0s peACTaBICHUE 00yqatoIMCs
HOJTHOCTBIO O()OPMIICHHOTO OTYETa, OTBETHI HA BOTIPOCHI M PEIICHHE 3a1a4H.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: CHOCOOBI pacuera 1.KakoB ¢usnvecknii cmpic AUX?

YAaCTOTHBIX  XapaKTEepPUCTUK B 2.KakoB ¢usnueckuit cmpicn OUX?

JIUHEHHBIX LEeTsX c 3.Kak cBsi3aHa KOMIUIEKCHAsI epeaaTodHas QyHKIUS C
MHOTOIIOIFOCHBIMU 3JIEMEHTAMU AUX u ®UX?

4.Yro takoe nodpotHocts RLC koHTYpa?
5.Yrto Takoe rpaHnyYHas yactora GpribTpa’?

YMeTh: NPUMEHATh aHATMTUYECKUE 1.Hapucyiite H ¢umibtp nepBoro nopsaka.
METOJIbl I pacyeTa YacCTOTHBIX 2.Hapucyiite BU ¢unabTp nmepBoro nopsjaxa.
XapaKTePUCTUK JIMHEHHBIX 3.Ilpumep 3anaun:
3JIEKTPUYECKUX Lenen R1 Rz
~ | | Fr—
_ . Ri=1000m
l{jm_ L % c— lhw,l R2= 200 Om
L=1 mlH
C=10 mr®
¥ e 4

Figure 6 PaccuntaTtb 1 KauecTtBeHHO NocTpouTtb rpadukn A4YX n d4YX
3a/laHHOrO YeTbIPEXMNONOCHUKA

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3adanus 6 npoyenmax: 100
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "0TIINYHO" BBICTABIISETCS, €CIIM Ha BCE
BOTIPOCHI JJaHBI TIPaBHIIbHBIE OTBETHI, 0€3 HEIOUETOB, 3a7a4a pemeHa BepHo, OTYET 110
nabopaTopHoil paboTe 0opopMIIeH aKKypaTHO, BBITIOJIHEHBI BCE 3aJaHMSL.

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopouio" BEICTaBISETCs, €CITH Ha BCE
BOIPOCHI JJaHbI OTBETHI, IPH ITOM CYMMAapHO JOMYIIEHO He OoJiee IByX OIIMOOK, 33/1a4a peleHa
BEPHO, OTYET 110 JabopaTopHOi paboTe 0oPopMIIeH aKKypaTHO, BHITTOJTHEHBI BCE 3a/IaHMUS.

Oyenka: 3
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu evinonneHus snanus: OueHka "ya0BIeTBOPUTENBHO" BBICTABIISETCA,
€CJIM HE MEHEE YeM Ha MTOJIOBUHY BOIIPOCOB JIaHbI IPaBUIIbHBIE OTBETHI IMOO IPU OTBETE YACTO
JIOMyCKAJIMCh OMMOKH, 3ajjaya pelieHa BEpHO, HO He ¢ MIEpBOM MOMBITKH, OTYET IO J1a00paTopHOM
pabote ohopMIIEH HEAKKYPaTHO, BBHITIOJIHEHBI BCE 3a/TaHMUS.

Oyenka: 2
Onucanue xapakmepucmuxu evinonnenus 3uanus: OTeHKa "HeyTOBIETBOPUTEIHHO" BBICTABIISIETCHS,
€CJIM TIPABUJILHO JIaHBI OTBETHI MEHEE YeM Ha MOJIOBUHY BOIIPOCOB, 337a4a He peIIeHa, OTYET 1o
nmabopaTopHoi paboTe opopmMIIeH HEaKKYpaTHO, BHITIOJHEHBI HE BCE 3aJaHUS.

KM-6. KourpoJbHas padora «Pacuer nmepexoaHbIX IPOLECCOB B LeNsIX EPBOro
NMOPAJKA C NPOU3BOJIbHBIMHU BO3ICHCTBUAMH C IOMOIILIO HHTerpaJa /lroamesisn

®opmbl peanausanuu: [luceMenHas padora
Tun koHTpobHOro MeponpusTus: KourponsHas pabora
16




Bec xonTposabHoro meponpusitust B bPC: 15
IIpouenypa npoBeaeHHsi KOHTPOJbHOro MeponpusaTusi: KoHTponbHas paboTa IpOBOIUTCS B
ayJIMTOPHOE BpEMS U COAECPKUT OAHY 3a1auy. Bpemst BoinosiHeHus: 60 MUHYT.

Kparkoe conepxanue 3ajaHus:
KoHTpoiibHas1 TOYKa HallpaBiieHa Ha OLICHKY OCBOCHHMS KOMIIETEHIIMH 110 BOIIPOCaM,
CBSI3aHHBIM C PACUYETOM IIEPEXOIHBIX POLIECCOB B JIEKTPUYECKUX LEIAX IEPBOrO MOPsIKa
NpY ACUCTBUHM UCTOYHUKOB TOKA WIIM HANPSHKEHUS TIPOU3BOIBHOM (OPMEL.

KoHTposibHbIe BONPOCHI/3aJaHUA:

VYMern: IIPUMEHATH AHAJIMTHYCCKUEC

METO/IbI JUTSE pacdera
JIMHAMUYECKUX PEXUMOB
JIMHEUHBIX JJIEKTPUUECKUX LENen 1
IIEPBOTO IOpALKa Figure 7 Um=2 B, R=0,5 kOm, C=0,5 mk®, t1=2 mc. OnpeagenuTb uc(t) npn
t2=3 mc
Onncanue mMKaJIbl OLIEHUBAHMS:
Ouyenka: 5

Huoichuii nopoe evinonnenus sadanus 6 npoyenmax: 100
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OueHkKa "oTIuYHO" BBICTaBISETCS, €CIIM 3a/1a4a
pellieHa MOJTHOCTHIO ¥ BEPHO, 0€3 HEJIOUETOB; y BCEX BEIMYMH YKa3aHa Pa3MEpHOCTb.

Ouyenka: 4
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax: 80
OnucaHnue xapaxmepucmuxu evlnoinenus 3Hanus: OleHKa "Xopouio" BEICTaBISETCs, €CIIH 3aa4a
pelieHa B I1eJIoM BepHO: JIn0o He Aojenano He 6omuee 20 % 3anayn; 11060 MPUCYTCTBYIOT
apudmeTHuecKre OMMUOKU B BRIYUCIICHUSX, HCKKAIOIIUE pe3yiIbTaT He O0Jiee YeM B JIBa pasa; He Yy
BCEX BEJIMYHMH YKa3aHa Pa3MEPHOCTb.

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinonnenus snanus: OueHka "yJaoBIeTBOPUTEIBHO" BBICTABIISETCS,
ecnu b0 MpaBMIIbHO perieHo He MeHee 50 % 3a1aun, 11060 UCTOIb30BaHbl IPABUIIbHBIE
(GbopMyIIbl, HO TIPU MOJCTAHOBKE 3HAUEHUHN JAOMYLIEHBI OIINOKH, JINOO MPUCYTCTBYIOT
apupMeTHYeCcKre OINOKH, NCKAXKAIOII[He pe3yIbTaT 0oJiee yeM B J[Ba pasa.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHKa "HeyI0BIETBOPUTENIBHO" BBICTABIIETCS,
€CJIM MpaBWIbHO perieHo Menee 50 % 3amgaun.

KM-7. 3ammTa 1adoparopHoii padorsl Ne 6. 3amura jadopaTopHoii padoTsr Ne 7

®opmbl peanusanun: Cmeniannas Gopma

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec kouTposabHoro meponpusitust B bPC: 15

IIponenypa npoBeneHnsi KOHTPOJIbHOIO0 MEPONPUATHSA: BrinosHAeTcs HHAUBUAYaIbHAS 3aIIUTa
BBITIOJITHEHHOU J1abopaTopHO# paboThl. B paMkax 3aluThl OIIEHUBAETCS MTPABUILHOCTD BBITIOJTHEHUS
HKCIEPUMEHTAIbHOM vacTh JabopaTopHOl paboOThl CTYAEHTOM , TIOJHOTa OTBETOB Ha
TEOPETUYECKHE U MPAKTUUYECKHE BOIPOCHL. 3aluTa MPOBOJIUTCS MpenogaBareneM. Bpems 3amuTsl
cocTtaBisieT He Oosiee 15 MUHYT Ha ofHOro dyenoBeka. Ha 3ammry mpeacTaBiseTcssi MOJHOCTBIO
0(OpMIIEHHBII TPOTOKOJ Ja00paTOpHOI pabOTHI.
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KpaTkoe conep:kanue 3a1aHus:

3amura mabopaTopHoit padboTer Ne 6 1 Ne 7 BKiTtouaeT B ce0s IpeicTaBIeHHE 00yJarOIMCS
MOJTHOCTBIO 0()OPMIIEHHOT'O OTYETA, OTBETHI HAa BOIIPOCHI U PEIICHUE 3a/1aUH.

KoHTposbHbIe BONPOCHI/3a1aHUA:

3HaThb: METOABI aHAIN3a JUHENHBIX
Lnened  BTOPOro  IMopsaka B
JTUHAMHYECKHUX PEKUMAaX

1.Kak nony4uth KOpHH XapaKTePUCTHUECKOTO
ypaBHEHUS LTI BTOPOTo MnopsiaKa’?

2.Kaxk ¢ noMo1pio ocuuiorpada onpenenuTb nepuos
CBOOOIHBIX KOJICOAHUH B IIEMNSIX BTOPOTO MOPsiKa?

3HaThb: METOABI aHAIN3a JUHENHBIX

1.Yto Takoe nepexogHas GyHKIHs?

Lened  mepBoro  mopsaka B 2.Kak ¢ momorsio ocumiiorpagda u3sMepuTh
JUHAMHUYECKHUX PEKUMax IIOCTOSIHHYIO BpEMEHNU?

YmeTs: KCIOJIb30BATh 1.ITonyuute ¢ nomoipio IBM nepexoanyro
CTaHJapTHBIC NAKEThl TPUKJIAIHBIX XapaKTEpUCTHUKY LIENU BTOPOTO MOPsAKA VIS CIIydast
porpamMm TUISL peuieHus K0J1e0aTeNnbHOr0 Ipouecca.

MMPAKTUYCCKUX 3aqaq

2.Ilonyuure ¢ nomompo IBM nepexoanyro
XapaKTEPUCTUKY IIEMU BTOPOTO MOPSAKA IS CITydast
aneproIMYECKOro Mporiecca.

YMeTh: NPUMEHSTh aHATUTHYECKUE
Y YHMCIICHHBIE METOJIbI JIJIsl pacueTa
JTUHAMHYECKHAX PEXKUMOB
JIMHEWHBIX AJIEKTPUUECKUX IIeren
BTOPOTO MOPSIKA

1.3anmummTe Bua pemeHus 1uddepeHnnanbHOro
ypaBHeHUs (PUIBTPa BTOPOTO MOPSIIKa,
COOTBETCTBYIOIIETO KOJICOATSIIEHOMY MTPOIIECCY.
2. Ilpumep 3agaun ass 3amuthl JIP Ne 7:

15 Om

0,2TH

Haiitu —&| u—=%
dt |, dt |,

YMeTh: NpUMEHSITh aHATUTUYECKUE
METOIbI JISt pacuera
JTUHAMHUYECKHX pEKUMOB
JIMHEVHBIX JJIEKTPUUECKUX LENen
MEepBOro MOpsAKA

1.3anumure Bun pemenus nudhepeHmaIbHOro
ypaBHEeHMs (PUIBTpa MEPBOTO MOPSIKA.
2.IIpumep 3anaun s 3amuthl JIP Ne 6:

10 Om 10 Om

E MKD

Figure 8 PaccunTaTtb YKa3aHHbIN TOK i K1aCCUYECKUM METOA,0M
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Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5
Huorcnuii nopoe évinonnenus 3adanus 6 npoyenmax. 100
Onucanue xapakmepucmuku btnoanenus 3nanus. OueHka "oTIMYHO" BBICTABIISIETCSA, €CIIM HA BCE
BOIIPOCHI JaHbl IPaBUIIbHBIE OTBETHI, 0€3 HEJOUETOB, 3a/la4a pelieHa BEpHO, OTYET 110
nabopaTopHO# paboTe opopMIIeH aKKypaTHO, BBIMOJHEHBI Bce 3ananus. Onenka "5" BrICTaBIseTCS
TOJILKO B TOM CJIyYae, €CJIH 32 3aIlUThl 00eHX JIa0OpaTOPHBIX pa0dOT MOTyUEHBI OIICHKH "OTINYHO".

Ouyenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapakmepucmuku 8vinoanenus 3uanus. OueHka "Xopomnio" BbICTABISETCA , €CJIA Ha BCE
BOTIPOCHI JaHBI OTBETHI, IPH 3TOM CYMMapHO JIONMYIIEHO He Ooiee IBYX OIMMOOK, 3a/1a4a perieHa
BEPHO, OTYET 110 JabopaTopHOi paboTe opopMiIeH aKKypaTHO, BHIITOJTHEHBI BCE 3a/1aHMUS.

Oyenka: 3
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEILHO" BBICTABIISETCS,
€CIIM HE MCHEE YeM Ha MOJIOBHHY BOIIPOCOB JaHbI IIPABHIILHBIC OTBETHI JINOO IPU OTBETE YaCTO
JOITYCKAIMCh OMIMOKH, 3a]ja4a pelieHa BEPHO, HO HE ¢ TIEPBOU MOMBITKH, OTYET IO JIA0OPATOPHOM
pabote opopMIICH HEaKKypaTHO, BBITIOJHEHBI BCE 33/1aHus. 3amuTa J1ab0opaTOpHBIX paboT
MIPOUCXOIUT C OTO3/IaHUEM OT TpadKa BBHITIOTHEHUS 3aaHUS.

Oyenka: 2
Onucanue xapakmepucmuku ebinoanenus 3nanus: OleHKa "HeyI0BICTBOPUTEIbHO" BHICTABIISICTCS,
€CJIM MIPaBUJILHO JIaHbl OTBETHI MCHEE YeM Ha MOJIOBHHY BOIPOCOB, 3a/1a4ya HE pelleHa, OTYET 10
nabopaTtopHoi pabote oOopMIICH HEaKKypaTHO, BHIITOJIHEHBI HE BCE 3aaHUS.

KM-8. Kontpoabnas padora «Pacuer TOKOB M HANPSI’KEHUI B LeNsIX BTOPOT0
NMOPAJKA METOA0M IEePEeMEHHBIX COCTOSITHUSD)

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHoro Meponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 20

IIpoueaypa npoBeleHHsi KOHTPOJbHOro MeponpusaTusi: KoHTponbHas paboTa MpOBOJIUTCS B
ayJIMTOPHOE BpeMs U COAECPKUT OAHY 3a7auy. Bpems BoinonHenus 80 MUHYT.

Kparkoe conep:kanue 3a1aHus:
KOHTpOJ’IBHafI TOYKa HanpaBneHa Ha OHCHKy OCBOCHHA KOMIICTCHIINU 110 BOHpOC&M,
CBSI3aHHBIM C PACYETOM IEPEXOIHBIX MPOIECCOB B JCKTPUUCCKUX IICTIIX BTOPOTO MOPSIKA
HpI/I Z[eﬁCTBHH ITIOCTOAHHBIX UCTOYHHUKOB TOKA UJIN HaprDKCHI/IfI.

KoHTpoJibHbIC BONIPOCHI/3aJaHNA:

YMeTh: NpUMEHSTh aHATUTUYECKUE 1.ITpumep 3amaun:

Y YUCJIEHHBIE METOBI JJIs pacyeTa R
JTMHAMHYSCKHUX pEKUMOB _:
JIMHEMHBIX JJIEKTPUUECKUX LENen i l

BTOpOFO HOpS[)IKa
(‘D E R||c== o

L
e ata

Figure 9 R1= R2 =10 Om, C=10-3 &, L=1'H, E=100 B HaiiT ToK i meTogom
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COCTaB/IeHUsA YPaBHEHUIA COCTOAHUA

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 100
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OueHkKa "oTIuYHO" BBICTaBISETCS, €CIIU 3a/1a4ua
pellieHa MOJHOCTRIO M BEPHO, 0€3 HEIOYETOB; Y BCEX BEIMYMH YKa3aHa Pa3MEPHOCTb.

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "Xopouo" BEICTaBIsSETCs, €CIIH 3aa4a
pellieHa B 11eJIOM BepHO: JIn0o He Aojenano He 6omuee 20 % 3anaun; 1100 MPUCYTCTBYIOT
apudmeTnyecKre OMMOKN B BBIYUCIICHUSX, HCKKAIOIIUE Pe3yIbTaT He O0Jiee YeM B J[Ba pa3a; HE Y
BCEX BEJIMYKMH yKa3aHa Pa3MEepHOCTb.

Oyenka: 3
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: OneHKa "yI0BIeTBOPUTEILHO" BBICTABIISETCS,
€cIi JIM0O MPaBWIBHO petieHo He MeHee 50 % 3amaqu, 00 UCTIONb30BaHbl IPABUIIbHBIC
(GbOpMyITBI, HO MPHU TOJCTAHOBKE 3HAYCHUH JOMYIIECHBI OIUOKH, JINOO MIPUCYTCTBYIOT
apu(METHYECKUE OIIMOKH, NCKXKAIOIIUE Pe3yIbTaT OoJiee UeM B J[Ba pasa.

Oyenka: 2
Onucanue xapakmepucmuxu evinoinenus 3Hanus: OLeHKa "HeyJOBIETBOPUTEIbHO" BBICTABIISAETCS,
€CJIM MPaBWIbHO perieHo Menee 50 % 3agaun.

4 cemecTp

KM-1. 3amura 1aboparopHoii padorsr Ne 9

®opmbl peanuzanun: CvemanHas Gopma

Tun koHTpoILHOrO MeponpusiTus: Jlaboparopnas padora

Bec konTpoabHOro Meponpustusi B BPC: 5

IIponenypa npoBeaeHnss KOHTPOJIbHOIO0 MepPONPUATHSA: BrinonHseTcs HHAUBUAYalbHAs 3aIIUTa
BBINOJIHEHHOH JTabopaTopHON paboThl. B pamMkax 3aluThl OIEeHUBAETCS IPABUIBHOCTh BHIIOJHEHUS
AKCIIEPUMEHTAJIbHOW YacTH J1abopaTOpHOM paboThl CTYAEHTOM , I[IOJIHOTa OTBETOB Ha
TEOPETUYECKUE U MTPAKTUYECKHE BOIPOCHL. 3alUTa MPOBOJUTCS MpernoaasareneM. Bpems 3amuTel
cocraBisieT He Oosnee 15 MuHYT Ha ogHOro 4denoBeka. Ha 3ammuTy npeacraBisieTcsi MOJHOCTHIO
0(opMIIEHHBIH TPOTOKOI 1a00paTOpHOM paboTHI.

Kpartkoe cogep:xkanue 3aiaHusA:
3amura aboparopHoi paboTsl Ne 9 BkiltoyaeT B ce0s mpeacTaBiIeHue 00yqatonuMcs

IIOJIHOCTBIO OCbOpMJ'IeHHOFO 0TYCTAa, OTBETEI HA BOIIPOCHI K PCIICHUE 3a/1a4H.

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3HaTh: 3aKOHBI, ¢bu3uKo- 1.Kakue Buasl BAX HeMMHEHHBIX PE3UCTUBHBIX
MaTeMaTHUYECKHE MOJIEIH u ajieMeHTOB BaM u3BecTHEI?
METOLI aHajdW3a  HEIHMHEWHBIX 2.Kak BeirmsigasaT BAX uyeansHOTO U peasibHOTO THOI0B?
neneum B YCTaHOBUBILNXCS 3.B dem 3akitouaeTcs METOJ KyCOUYHO-JIMHEMHOU
pexumMax anmnpoKcuManuu?

4.YT0 Takoe «MEeTO/1 epeceyeHus»?

5.Uto takoe obomas BAX cxembl?
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YMeTh: pacCUMTHIBATh MapaMeTpPhl 1.ITpumep 3amaun:

HEJIMHEHHBIX PE3UCTUBHBIX
DJIEMEHTOB 110 UX BOJILTAMIIEPHBIM 1; 1',[3
XapaKTepUCTUKAM (BAX) u l
ctpouth obmue BAX HenmHEHHBIX 1 0m 10m H3
CXEM l

3B 9B

uB| o (o5 1| 2 3,5 5

IAlol3|s|7 | 9|10

Figure 10 Onpegenutsb 12, 13 rpapuueckum metogom

Onucanne MKAJbI OIICHUBAHUS

Ouyenka: 5
Huoichuii nopoe svinonnenus sadanus 6 npoyenmax: 100
OnucaHnue xapaxkmepucmuxu 6vlnoineHus 3Hanus: OleHKa "O0TIMYHO" BBICTABIISIETCS, €CJIM HA BCE
BOIIPOCHI JaHbl IIPaBHIIbLHBIC OTBETHI, 0€3 HEJJOYETOB, 3a/1a4ya PeIlieHa BEPHO, OTYET 10
naboparopHoOit pabore oopMIIeH aKKYpaTHO, BHIITOJIHCHBI BCE 3a/IaHUS.

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapakmepucmuxu evbinoinenus 3Hanus: OueHka "Xopoumo" BhICTaBIsAETCs, €CIIU Ha BCE
BOTIPOCHI JaHBI OTBETHI, IIPH 3TOM CYMMAapHO JIONYIIEHO He Ooiee IBYX OMMOOK, 3a-/1a4a pelieHa
BEPHO, OTYET M0 JIabopaTopHO paboTe 0opMIIeH aKKypaTHO, BBITIOJTHEHBI BCE 3aJaHMSL.

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinonnenus snanus: OnueHka "yJIoBIeTBOPUTEIBHO" BBICTABIISETCS,
€CIIM He MEHEEe YeM Ha MTOJIOBUHY BOIIPOCOB JaHbI IPABUIIbHBIE OTBETHI JINOO MPHU OTBETE YACTO
JOTTyCKAJIMCh OIMOKH, 3aj1ada pelieHa BepHO, HO He C TIEPBOM MOIBITKH, OTYET TI0 JTA00PaTOPHOM
pabote oopMiIeH HEaKKypaTHO, BBITIOJIHEHBI BCE 33/1aHUSI.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanua: OneHKa "HeyI0BIETBOPUTEIIBHO" BBICTABIISAETCS,
€CJIM IIPABWJIBHO JIaHbI OTBETHI MEHEE YEM Ha IOJIOBUHY BOIIPOCOB, 337a4a HE pelleHa, OTYET 110
nabopaTopHoil paboTe opopMIIeH HeaKKypaTHO, BHIIIOJIHEHbI HE BCE 3aJaHMSL.

KM-2. 3amura sadoparopHoii padorsr Ne 10

®opmbl peanuzanun: Cvemannas Gopma

Tun koHTpoLHOrO MeponpusTus: Jlaboparopnas pabora

Bec konTpoabHOro Meponpustusi B BPC: 5

IIpouenypa npoBeaeHnss KOHTPOJIbHOI0 MepONPUATHUSA: BrinonHseTcs HHAUBUAYaIbHAs 3aIIUTa
BBITTOJIHEHHOM JTabopaTopHON paboThl. B pamMKkax 3aluThl OIEeHUBAETCS MPABUIBHOCTh BHIIOJHEHUS
SKCIIEPUMEHTANIbHOM 4YacTH J1a0opaTOpHOM paboThl CTYAEHTOM , IIOJIHOTa OTBETOB Ha
TEOPETUYECKHE U MTPAKTUUYECKHE BOIPOCHL. 3aluTa MPOBOJUTCS MpenoaaBareneM. Bpems 3amuTel
coctaBisieT He Oojnee 15 MuHYT Ha ogHOro udenoBeka. Ha 3ammuTy npeactaBisieTcsi MOJHOCTHIO
0(OpMIICHHBIH TPOTOKOI 1a00paTOpHOM paboTHI.
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KpaTtkoe conepxkaHue 3a1aHusi:
3amura nabopatopHoit padboTel Ne 10 BkirogaeT B cedst mpecTaBieHne 00yJaronumMest
MOJTHOCTHIO 0()OPMIIEHHOT'O OTYETA, OTBETHI HAa BOIIPOCHI U PEIICHUE 3a/1aUH.

KoHTposbHbIe BONPOCHI/3a1aHUA:

3HaTh: 3aKOHBI, ¢$bu3uKo- 1.Kak Beirsiaut BAX peanpHOro crabunurpona?
MaTeMaTUYECKHe MOJIENH u 2.Kak BBITJISIUT 3JIEKTPUUECKAs cXeMa

METOJbl ~ aHAJIM3a  HEJIMHEHWHBIX OJTHOTIONYTIEPUOJHOTO BBHIIPSIMUTENS HAIPSXKEHUS?
neneu B YCTaHOBUBILNXCS 3.Uto u3 ceds mpencTaBiseT cxema

peKUMax JBYXIIOJIYTIEPUOTHOTO BBIIPSMUTEIS HAMIPSDKEHUS?

4 Kak PACCUUTBIBACTCA aKTHBHAsA MOIIHOCTb B CXEMC C
HEJIUHEHHBIMHI PE3UCTUBHBIMHU 3JIEMEHTaMu?

YMeTb: pacCUMTHIBATH ITapaMeTpPbl 1.Ilpumep 3anauu:
HEJIMHEWHBIX PE3UCTUBHBIX a
AJIEMEHTOB II0 UX BOJIbTAMIIEPHBIM
XapaKTEePUCTHUKAM (BAX) u
cTpouth odume BAX HennHeHHbIX 0.1
CXEM
!
r=100 Om ©n
ui=25sin(wt) B
HadTu: u:(t)

3anaqy pewnTe rpaduyecki

OnucaHue MKAJbI OLleHUBAHUS

Oyenka: 5
Huoicnuii nopoe svinonnenus 3adanus 6 npoyenmax: 100
Onucanue xapaxmepucmuxu evinoaneHus snanusa: OnueHKa "0TINYHO" BBICTABIISAETCS, €CIIM Ha BCE
BOTIPOCHI JJaHBI NPaBHIIbHBIE OTBETHI, 0€3 HEIOUETOB, 33/1a4a perieHa BepHO, OTYET 110
nabopaTopHoil paboTe opopMIIeH aKKypaTHO, BBITIOJIHEHBI BCE 3aJaHMs.

Ouyenka: 4
Huosienuii nopoe sévinonnenus 3adanus 6 npoyermax: 80
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopomio" BEICTaBISETCs, €CITH Ha BCE
BOIIPOCHI JJaHbI OTBETHI, IPH ITOM CyMMapHO JOMYIIEHO He OoJiee IByX OIMOO0K, 3a-/1a4a pelieHa
BEPHO, OTYET 110 JabopaTopHOi padoTe opopMIIeH aKKypaTHO, BHITIOJTHEHBI BCE 3a/1aHMUS.

Oyenka: 3
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapaxmepucmuxu ebinonneHus snanus: OueHka "ya0BIeTBOPUTENBHO" BBICTABIISETCA,
€CJIM HE MEHEE YeM Ha MTOJIOBUHY BOIIPOCOB JIaHbI IPaBUIIbHBIE OTBETHI IMOO IPU OTBETE YACTO
JIOMyCKaJIMCh OIMOKH, 3ajlaya pelieHa BepHO, HO HE C MIePBO MOMBITKH, OTYET IO J1a00opaToOpHOM
pabote ohopMIIEH HEaKKYyPaTHO, BBHITIOJIHEHBI BCE 3a/TaHMUS.

Oyenka: 2
Onucanue xapakmepucmuxu evinonneHus 3uanus: OTeHKa "HeyTOBIETBOPUTEIHHO" BBICTABIISIETCS,
€CJIM TIPABUIILHO JIaHBI OTBETHI MEHEE YeM Ha MOJIOBUHY BOIIPOCOB, 33/1a4a HE PEIIeHa, OTYET 10
nmabopaTopHoi paboTe oopMIIeH HEaKKypaTHO, BHITIOJHEHBI HE BCE 3aJaHUS.

KM-3. KonrpoJbHas padora «Pacuer TOKOB M HANIPSIZKEHU Il B HEJIMHEHHBIX LENAX ¢
NOCTOSIHHBIMH HCTOYHHKAMH IpadpuuecKkuM MeTo10M»

®opmbl peaausanun: [lucpmennas pabora
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Tun KoHTpPoAbHOT0 Meponpusitusi: KonrponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 5

IIpouenypa npoBeeHHs1 KOHTPOJIbHOr0 MeponpusatTusa: KoHrponbHas paboTta COAEPKUT OJIHY
3agaqy. Bpems Boinonnenus 40 MUHYT.

KpaTlcoe CodcpKaHUuE 3alaHUA:
KOHTpOJ’IBHaﬂ TOYKa HallpaBJICHA HAa OLCHKY OCBOCHUA KOMIICTCHIIMHU I10 BOIIPOCaM,
CBA3aHHBIM C paCc4€TOM TOKOB U HaHpﬂ)KeHI/Iﬁ B DJICKTPHUYCCKUX LCIIIAX C HEIUHEHHBIMU
OJIEMCHTaMU IIpU ﬂeﬁCTBHH IMOCTOAHHBIX UCTOYHUKOB TOKA U HAIIPSAKCHUA Fpa(bI/I‘I€CKI/IM
MCTOA0M.

KoHTposibHbIe BONPOCHI/3aJaHUA:

YMeTh: paccUMThIBaTh MapaMeTpbl 1.Ilpumep 3amaun:
HEJIMHEHHBIX PE3UCTUBHBIX T
3JIEMEHTOB IO UX BOJIbTAMIIEPHBIM
XapaKTEePUCTUKAM (BAX) u
ctpouth obmue BAX HenmHEHHBIX
CXeM

Figure 11 HaliTn yKa3aHHble Ha cxemax TOKM U Hanps:keHue Uab
rpapuyeckum cnocobom

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoichuii nopoe svinonnenus sadanus 6 npoyenmax: 100
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OneHka "oTIuYHO" BBICTaBISETCS, €CIIN 3a/1a4a
pellieHa MOJHOCThIO M BEPHO, 0€3 HEIOUETOB; BCe rpaMuecKHe MOCTPOCHHS BBHIITOJIHEHBI
aKKypaTHO M YETKO; Y BCEX BEIMYMH YKa3aHa Pa3MEPHOCTb.

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu ebinoneHus snanua: OueHka "Xopoo" BbICTaBIIAETCS, €CIIN 3aa4a
pelIeHa B 1IeJIOM BEPHO: Bce TpaduuecKue MOCTPOSHUS BBIIOJIHEHbI AKKYPAaTHO U YETKO; TM0O0 He
nonenado He 6omee 20 % 3amaun; 1100 MPUCYTCTBYIOT apu(MeTHIecKre ONIMOKH B BBIYMCICHUSX,
UCKaXKalollie pe3ysabTaT He Oojiee 4eM B JIBa Pa3a; HE Y BCEX BEJIMYMH yKa3aHa Pa3MEPHOCTb.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu evinoneHus snanus: OueHka "ya0BIeTBOPUTENBHO" BBICTABIISETCA,
eciu 0o MpaBMWIIbHO perieHo He Menee 50 % 3agaun, Tu00 UCTIOIH30BaHbBI IPABUIIHHBIC
(bopMyIIbl, HO MTPH MOJICTAHOBKE 3HAYEHUI JTOMYIIEHBI OLIMOKH, JINOO MPUCYTCTBYIOT
apu@meTnyecKre olMOKH, HCKaXKaoIle pe3yiabTaT 0ojiee UeM B JBa pasa; OTAEIbHbIE
rpaduveckre MOCTPOCHNUS BHIITOJHEHBI HEAKKYPAaTHO U HEYETKO.

Oyenka: 2
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OleHKa "HeYJOBIETBOPUTEIbHO" BBICTABIISETCS,
€CJIM MPaBWIBHO perieHo menee 50 % 3amgaun.

KM-4. KoutpoabHas padora «PacueT TOKOB M HanpsizkeHUil B HeJIMHEHHBIX LensX ¢
MOCTOSTHHBIMH MCTOYHMKAMH AHAJTUTHYECKHM METOI0M»

®opmbl peaausanun: [lucpmennas padbora
Tun koHTpoabHOro Meponpusitusi: KontponsHas pabora
Bec kouTposabHoro meponpusitusi B BPC: 5

23




IIpouenypa npoBeaeHHus1 KOHTPOJIbHOT0 MeponpusTus: KoHTponbHas paboTa COAEPKUT OAHY
3agauy. Bpems BoinonHenus 40 MUHYT.

KpaTlcoe CodcpiKaHUuE 3alaHUA:
KOHTpOJ’IBHaﬂ TOYKa HallpaBJICHA HAa OUCHKY OCBOCHUA KOMIICTCHIIUHA 110 BOIIPpOCaM,
CBA3aHHBIM C paCc4€TOM TOKOB U HaHpﬂ)KeHI/Iﬁ B DJICKTPHUYCCKUX LCIIAX C HEIUHEHHBIMU
OJIEMCHTaMU IIpU HeﬁCTBHH IMOCTOSAHHBIX UCTOYHUKOB TOKA U HAIIPSAXKCHUA aHATTUTUICCKUM
MCTOA0M.

KoHTposibHbIe BONPOCHI/3aJaHUA:

YMeTh: paccUMThIBaTh MapaMeTpbl 1.ITpumep 3anauu:
HEJIMHEHHBIX PE3UCTUBHBIX
9JIEMEHTOB MO MX BOJIbTaMIIEPHBIM —>
xapakrepuctukam  (BAX) u I:
cTpouth obmue BAX HeMMHEHHBIX o
cxeM 200M

H>1

H22

108 Ill lIJ

i (16,)=0,020" A
iy (11, )= 0,01, A

Figure 12 HaiiTu TOKM B BETBAX aHa/IMTUUECKUM METOA0M

Onucanue MIKAJbI OLlEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3adanus 6 npoyermax: 100
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OeHKa "oTIUYHO" BBICTABISETCS, €CJIN 3a/1a4a
peleHa MOJTHOCTHIO U BEPHO, O€3 HEI0UETOB; Y BCEX BEIMYMH YKa3aHa Pa3MEPHOCTb.

Ouyenka: 4
Huodienuii nopoe svinonnenus 3aoanus 6 npoyermax: 80
OnucaHnue xapaxmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopouio" BEICTaBISETCs, €CIIH 3aa4a
pelleHa B 1IeJIOM BEepHO: b0 He fojenaHo He 6oiee 20 % 3anaun; 1160 IPUCYTCTBYIOT
apru(MeTHIECKUE OIMOKH B BEIYMCIICHUSX, ICKAKAIOIINE PE3yJIbTaT He OoJiee YeM B JIBa pasa; He Y
BCEX BEJIMYMH yKa3aHa pa3MepHOCTb.

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIETBOPUTEIHLHO" BHICTABIISETCS,
eci TM00 TPaBIIIBHO pemeHo He MeHee 50 % 3amaun, MO0 UCTIONIb30BaHbI IPABIIIBHBIC
(dbopMyIIbl, HO TIPU MOJCTAHOBKE 3HAUEHUHN JOMYIIEHBI OMNOKH, JINOO MPUCYTCTBYIOT
apuMeTHUECKHIe OIIMOKY, UCKaKAIOIIME Pe3yabTaT 0oJiee 4YeM B J[Ba pasa.

Oyenka: 2
Onucanue xapakmepucmuxu evinoinenus 3Hanus: OleHKa "HeyJOBIETBOPUTEIbHO" BBICTABIISAETCS,
€CJIM MPaBWIbHO penieHo menee 50 % 3amgaun.
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KM-5. PacueTHoe 3agaHue, 4acTh 1: «HeuHelHbIE e ¢ MCTOYHUKAMH MOCTOSTHHBIX
TOKOB H DJIC»

®opmbl peanuzanuu: CoOroneHue rpaduka BbITOJHEHUS 3aJaHHs

Tun KoHTpoBLHOr0 MeponpusiTusi: Pacuetno-rpapuueckas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa mpoBeaeHHs1 KOHTPOJIbHOro MeponpusaTus: IlpoBepsercs NpaBUIBLHOCTH
BBIIOJIHEHUS] PACYETHOIO 3aJaHUs, AKKYpPaTHOCTb O(OPMIIEHUS MOSICHUTEIBHOW 3alMCKH U
noctpoerus rpadpukoB. CpoK BBIMOJHEHHUS BCEX IMYHKTOB 3anaHus - 10 10 negenu. OueHuBaercs
IPaBUIbHOCTh BBINOJIHEHUS] IYHKTOB B YCTaHOBJIEHHbIE CpokH. KoHTpoibHOE Mepompusitue
NpeHAa3HAYCHO I OIICHKH JTOCTH)KEHUS OOy4YaroMIMMUCS YacTH 3aIUIAHUPOBAHHBIX PE3yIbTAaTOB
o0y4yeHMsl 10 JUCLMIUIMHE W 3Tana (OpPMHPOBAHUS 3aIUIAHUPOBAHHOM KommeTeHuuu. IIposepka
BBITIOJIHSICTCS B TEUEHUE TPEX JHEH ¢ MOMEHTa caaul paboThl CTYIEHTOM.

KpaTkoe conep:kanue 3a1aHusi:

B paccmarpuBaeMbIx cxeMax ¢ HEIMHEHHBIM PE3UCTUBHBIM 3JIEMEHTOM (TIOJIYIIPOBOAHUKOBBIM
JIMOJIOM) TTPOMCXOIUT 3aMbIKaHHE KITI04Ya B OJTHOU U3 BeTBei. 1. ['paduyeckum meTogom
OIpeNIeIUTh PabOUYMii y4aCTOK BOJIbT-aMIEPHON XapaKTEPUCTUKH HEJIMHEHHOT 0 3JeMEHTa
(BAX HD) s ananuza nepexoIHOTo npoliecca B 3aJaHHou cxeme. 2. [Ipumensist meron
KyCOYHO-JTMHEHHOM anmpoKcUMaluy (1jBa OTpe3Ka JJOMaHol TMHUM Ha paboueM ydyacTtke BAX
HD), paccuntars TOK i 1 HAPSHKEHUE U HEJIMHEIHOTO 3JIEMEHTA B MIEPEXO0JHOM IPOIIECCe.
[TocTpouts 3aBucuMOCTS U(t). 3. ANNPOKCUMUPOBATh pabOUnil Y4aCcTOK XapaKTepPUCTUKU
HEJIMHEHHOTO 3JIeMEHTAa IMOJIMHOMOM BTOPOM CTETeHH i=au+bu2 u onpenenuTts K03 GUITUEHTHI
anmnpoKCUMAllUK 110 TPAHUYHBIM TOUKaM pabouero ydyactka. 4. Paccuurath HampspkeHue u
HEJIMHEWHOT0 3JIEMEHTAa METO/I0M aHAJIMTUYECKON annpokcuManuu. Paccuntarb HECKOIBKO
3Ha4YeHUH t(u) ¥ HAHECTH UX Ha rpaduk, HOCTPOEHHBIN B 1.2. PacyeTHas cxema BblaeTcs
npenoiaBaresieM. 3HaUeHUST KOMITOHEHTOB cxeMbl cienytomue: E=0,5(N+20) B, J =4(N+40)
MA, L=0,01(N+1) I'n, C=0,IN mMx®, rae N - Homep yuebHoii rpynmsl, R=40 Om, r =100 Om. 3.
BosabT-aMiiepHast XxapakTeprucTUKa HETMHEWHOTO 3JIEMEHTa 3a/1aHa B Tabiuie 1 as Bcex cxem.

[T o] 2173 [ 4156 [ 171 8 Jo J1w]u|
[Zwa ] 0 [ 3 [ 5 [ 9 [ 14 [ 20 | 30 [ 42 [0 | 100 [ 160 |

Figure 13 Tabanuya 1

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HaTB: 3aKOHBI, ¢buznko- 1.Yto npeacrapnser u3 cedst METOJl KyCOUHO-THHEIHON
MATCMATHYCCKUC MoacInu nu aHHpOKCI/IMaIII/II/I?
METOIBl  aHajdu3a  HEIMHEHHBIX 2.B yem cyTh MeTOJ]a aHAIUTHYECKOM anmpoOKCUMAILINU?
ueneﬁ B ITMHAMHUYCCKUX pe)KI/IMaX
YMeTh: NPUMEHATh AHAIIMTUYECKUE 1.Ilpumep pacueTHOM CXeMbl
U TpapuyecKkue MeTOoAbl s
pacyera JUHAMUYECKUX PEKUMOB Cuema 1
HEJIMHENHBIX DJIEKTPUUIECKUX J
neneu "

C

A A
=]
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Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5
Huorcnuii nopoe évinonnenus 3adanus 6 npoyenmax. 100
Onucanue xapakmepucmuku 8btnonenus 3nanus; OueHkKa "oTIMYHO" BBICTABISETCS, €CIIU
pacdeTHOE 3a/laHue BBIMOJTHEHO TIOJTHOCTHI0 BEPHO 0€3 OMMo3/1aHus M He 00JIee YeM CO BTOPOM
MOTBITKH.

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu evinonenus snanus: OneHka "Xopoiro" BEICTaBIISIETCS, €CIU JIN0O B
pacuere MpUCYTCTBYIOT OIIMOKH B 3aKIIFOYUTEIBHBIX JCUCTBUSIX, KOTOPHIC HE BIUSIOT Ha
MOCIIEAYIONIUE PACYCTHI B IAHHOM ITYHKTE; JTHOO HEBEPHO YKa3aHbBI pa3MEPHOCTH BEITUYUH; JTHOO0
pa3MEpHOCTH BEJIMYMH HE yKa3aHbl; JIMOO pacueTHOE 3aJaHUe CIIEJIaHO MTOITHOCTHIO BEPHO C
OT03[aHKEM He OoJiee ueM Ha OJIHY HEJIeNI0 U He 0oJiee YeM CO BTOPOI MOTIBITKH.

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu evlnonenus 3nanus: OLeHKa "yJ0BIETBOPUTEIbHO" BBICTABIISAETCA,
€CJIM PacyeTHOE 3aJIaHUE CJIEIaHO IIOJHOCTHIO BEPHO € OM03/1aHueM OoJiee YeM Ha 2 HEJeNN WK
0oJiee 4eM ¢ TPEThEil MOMBITKH.

Oyenka: 2
Onucanue xapakmepucmuxu evinonenus 3Hanus: OLeHKa "HeyJOBIETBOPUTEIbHO" BBICTABIISAETCS,
€CJIM B pacueTe MPUCYTCTBYIOT OLTMOKHU, BIUSAIOIIME HA MMOCIEAYIONINE PACYEThl BO BCEM PaCUeTHOM
3aJlaHuU.

KM-6. KoutpoJubHas padora «PacueTr ycTAaHOBUBIIMXCS MPOLECCOB B VIMHHBIX
JIMHUSAX 0€3 MoTeph B YACTOTHOM 00/1acTI))

®opmbl peanuzanuu: [luceMenHas padora

Tun koHTpoabHOro Meponpusitusi: KourponsHas pabota

Bec koHTpObHOrO Meponpusitusi B BPC: 20

IIpouenypa npoBeaeHHusi KOHTPOJIbHOrO MeponpusaTHsa: KoHTponbHas paboTa COAEPKUT OAHY
3anaqy. Bpems BoinosniHeHus 80 MUHYT.

Kparkoe conepxanue 3ajanus:
KoHTponbHas Touka HalpaBJIeHa Ha OLIEHKY OCBOEHUSI KOMIIETEHIIMH 10 BOIIPOCaM,
CBSI3aHHBIM C paCU€TOM TOKOB U HaNpsKEHUI B IJIMHHBIX JUHUAX 0€3 moTeph Mpu
BO3JIEUCTBUY CUHYCOUJAIbHBIX UCTOYHUKOB TOKA WJIA HAIIPSKEHUS B YCTAHOBUBILIUXCS
pexuMax.

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

YMeTh: NpUMEHSTh aHATUTUYECKUE 1.ITpumep 3amaun:
METOBI IS pacuyera 3 3 2
YCTAaHOBUBILIMXCS  PEXHAMOB B < I, n g Maso:
JUIMHHBIX JTUHUSAX ¢(1)=1242 sin(@?) B,
¥ r=3000m Z,=4000nm,
7 =i: A =i: zZ,=Z,=0
4 8 ¥
(Deo
& F {7
3 1’ 2
Figure 14 Haittu: U(y), I(y)

26




Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5
Huorcnuii nopoe évinonnenus 3adanus 6 npoyenmax. 100
Onucanue xapakmepucmuku 8btnonnenus 3uanus. OueHka "oTJIUYHO" BBICTABIISIETCS, €CIIU 3a/1a4a
pelieHa OJTHOCTRIO U BEpHO, 0€3 HeI0UETOB; BCe rpadiueCKHe MOCTPOCHHS BHITIOTHEHBI
AKKypaTHO M Y€TKO; Y BCEX BEJIMYHMH yKa3aHa Pa3MEepPHOCTb.

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "Xopouo" BEICTaBIsSETCs, €CIIH 3a7a4a
pelleHa B IIeJIOM BEPHO: Bce rpad)uuecKue MOCTPOCHHUS BBIITOJIHEHBI aKKYPATHO M YETKO; JIN0O HE
nonenano He 6omnee 20 % 3amaun; 1100 MPUCYTCTBYIOT apu(MeTHIeCKre OMMOKH B BRIYHCICHUSX,
MCKaKaIoIMe pe3ysIbTaT He 0oJiee YeM B JIBa pa3a; He y BCEX BEJIMYHMH yKa3zaHa Pa3MEepHOCTb.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEILHO" BBICTABIISETCS,
€cIi JIn0O MPaBWIBHO perieHo He MeHee 50 % 3amaqn, 100 UCIOIb30BAHBI TPABUIIHHBIE
(GbOopMyITBI, HO MPHU TOJCTAHOBKE 3HAYCHUH JOMYIIECHBI OIUOKH, JINOO IPUCYTCTBYIOT
apu(MeTHUECKUE OIMOKH, UCKAXKAIOIIUE PE3yIbTaT O0JIee YeM B JIBa pa3a; OTJCIIbHBIC
rpaduyeckre MoCTPOCHHUS BBITIOJTHCHBI HEAKKYPAaTHO M HEYETKO.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoinenus snanus: ONeHKa "HeyI0BICTBOPUTEIILHO" BBHICTABIISCTCS,
€CJIM MPaBWIBHO perieHo Menee 50 % 3agaun.

KM-7. 3amuTa 1ad6oparopHoii padorsr Ne 11

®opmbl peanuzanun: Cvemannas Gopma

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpustusi B BPC: 10

IIpouenypa npoBeneHnsi KOHTPOJIbHOIO0 MEPONPHUATHSA: BrinosnHAeTcs HHAUBUAYaIbHAS 3AIIUTa
BBITIOJIHEHHOU J1abopaTopHO# paboThl. B paMkax 3aluThl OIIEHUBAETCS MTPABUILHOCTD BHITIOJIHEHUS
HKCIEPUMEHTAIbHOM uacTh JabopaTOpHOl paboOTBl CTYAEHTOM , I[IOJHOTa OTBETOB HAa
TEOPETUYECKHE U MPAKTUUYECKHE BOIPOCHL. 3aluTa MPOBOJUTCS MperoaaBareneM. Bpems 3amuTsl
cocTtaBisieT He Oosiee 15 MUHYT Ha ofHOro dyenoBeka. Ha 3ammry mpeacraBiseTcss MOJHOCTBIO
0 OpMIIEHHBII IPOTOKOJ J1a00paTOpHOI pabOTHI.

Kpartkoe conepixanue 3a1aHusi:
3amura nabopaTopHoit paboTel Ne 11 BkirogaeT B ce0st mpecTaBieHne 00yJaronmumes

INOJIHOCTBIO OCI)OpMJ'ICHHOl"O OTUCTa, OTBCTHI Ha BOIIPOCHI U PCIICHUC 3a/IaYH.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: CBOWCTBA, ¢buzuko- 1.YUemy paBeH KpUTEPHUid, IO KOTOPOMY MEPEXOAT K
MaTeMaTU4YeCKue MOJIENN " pacyeTry ANEKTPUYECKUX IENel Kak Meneu ¢

METOJbl  aHajmu3a  Lened ¢ pacrpeieieHHbIMU TTapameTpamu?
pacupeeIeHHBIMA TapaMeTpaMu B 2.YTo Takoe NTUHHBIE JIUHUH 0€3 MOTeph?
YCTaHOBUBILIHUXCS PEKUMAX 3.Kakue BBl BOJIH HaNPSX)KEHUM U TOKOB B ITTMHHBIX

TuHUSX Bam n3BecTHbI?

4.Kakue criocoObl COrIIacOBaHUS B IJTMHHBIX JIMHUX 0€3
noreps Bel 3Haere?

5.Kak paccunuThIBaeTCsi BXOJHOE CONPOTUBIICHUE
JUTMHHOM JTUHUU 0€3 TTOTEPh?

6.Yto Takoe KO3 PUIMEHT OTpaKeHUs?
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YMeTh: NpUMEHSTh aHATUTUYECKUE 1.ITpumep 3amaun:
MCTO,Z[I:I ,ZUI;I pacqua Ana mirno: Ges moTeps ¢Z8=200 Om mpu gmiHe Eoneel £ = 20 M moCTpoMTh pacmperenetnte Uly)

YCTaHOBI/IBI_HI/IXCH pe)KI/IMOB B oA ZH=-200j, Om Tneea myemmn 1=13 w, Hanpamemie Ha Harpysxe E-'z =543 B
JJIMHHBIX JIMHUAX

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 100
OnucaHnue xapakmepucmuxu 6blnoineHus 3Hanus: OleHKa "O0TIMYHO" BBICTABIISICTCS, €CJIM HA BCE
BOIIPOCHI JaHbl IIPABHIILHBIC OTBETHI, 0€3 HEJJ0YETOB, 3a/1a4ya PeIieHa BEPHO, OTYET IO
naboparopHoit pabore opopMIIeH aKKYpaTHO, BHITIOJIHEHBI BCE 3a/1aHUS.

Ouenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax.: 80
Onucanue xapakmepucmuku blnonenus 3nanus; OueHka "Xopomo" BbICTaBIsAETCS, €CJIM Ha BCE
BOTIPOCHI JaHBI OTBETHI, IPH 3TOM CYMMapHO JIONMYIIEHO He Ooiee IBYX OIMMOOK, 3a-/1a4a pelieHa
BEPHO, OTYET I10 JIabopaTopHOii paboTe 0opMIIEH aKKypaTHO, BBITIOJIHEHBI BCE 3aJaHMUS.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEILHO" BHICTABIISETCS,
€CIIM HE MCHEE YeM Ha MOJIOBHHY BOIIPOCOB JaHbI IIPABHIIBLHBIC OTBETHI JINOO IMPU OTBETE YaCTO
JIOITYCKAIMCh OMIMOKH, 3a]]a4a pelieHa BEPHO, HO HE C TIEPBOM MOMBITKH, OTYET I10 JIAOOPATOPHOU
pabote opopMIICH HEaKKypaTHO, BBITIOJTHEHBI BCE 3a/1aHUSI.

Oyenka: 2
Onucanue xapakmepucmuxu evinonenus 3Hanus: OleHKa "HeyJOBIETBOPUTEIbHO" BBICTABIISAETCS,
€CJIM MPABWJIBHO JaHBI OTBETHI MEHEE YE€M Ha MOJOBUHY BOIIPOCOB, 3a/1a4a HE pPelIeHa, OTYET 1O
nabopatopHoit pabote oOpMIIEH HEaKKypaTHO, BHIIIOJIHEHBI HE BCE 3aaHUsl.

KM-8. PacuerHoe 3a1anue, yactp 2: «Ilepexoanblie npouecchl B JJMHHBIX JUHUSIXY.
BrinoJiHeHne JOMAIIHEro 3a1aHus

®opmbl peaausanun: CobOmroeHne rpaduka BbIIOJIHEHUS 3aJaHUS

Tun koHTpoABLHOr0 MeponpusTusi: Pacuetno-rpaguueckas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa mpoBeaeHHsi KOHTPOJIBHOrO MeponpusaTusa: IlpoBepsercs NpaBUIBHOCTH
BBIMIOJIHEHUSI PAcueTHOr0 3a/laHusl, AaKKypaTHOCTb O(QOpPMIICHHUS MOSICHUTEIbHOW 3alluCKU U
noctpoeHus rpadukoB. Cpok BBINOJHEHUS BCEX MYHKTOB 3a1aHus - 10 15 Hexenu. OueHuBaercs
IPABWJIBHOCTh BBIMIOJIHEHUSI IIYHKTOB B YCTAHOBJIEHHbIE CpOKU. KOHTposibHOE Mepomnpusitue
NpeJHAa3HAYeHO I OLIEHKH JIOCTH)KEHUS OOy4yaroIIMMUCS YacTH 3aIUIaHUPOBAHHBIX Pe3y/IbTaTOB
o0ydeHus Mo AMCUMIUIMHE M 3Tana (GOpMHUpOBaHMS 3alUIaHUPOBaHHOM KomneTeHuuu. [IpoBepka
BBITIOJIHSCTCSI B TEYEHHME TpeX JAHEH C MOMEHTa cJadyd paboThl CTyIeHTOM. BrinmonaHeHue
JOMAIITHETO  3a/laHus MpPeJHA3HAYeHO JUIsl OIEHKU JIOCTHKEHHUS O0OydYarollMMHUCA YacTH
3allJJaHUPOBAHHBIX ~ pE3yJIbTaTOB OOY4YeHHsS MO0 JUCHMIUIMHE U JTana  (HOpMUPOBAHUA
3arIaHupoBaHHON KommeTeHUuuu. [IpoBepka BBINONHSIETCA B TE€UEHHE IBYX JHEH ¢ MOMEHTa cllayu
paboOThI CTYJICHTOM.

Kpatkoe cogepxxanue 3agaHusi:
JIBe o1HOpOIHBIE JIMHUY 0€3 TIOTEPh COMPSDKEHBI Uepe3 YEThIPEXTIONIOCHUK, COAepKaIINN
OJINH PEAaKTUBHBIN 3JIEMEHT. DJIEKTPUUECKAsl CXEMa COEAMHEHUH npuBeeHa Ha puc. 1. Jlunun
xapakrepusytotrcs gaHHbIMU: 11 =50 ¢ 3N kmv1 =3,0 « 105 xm/c 12 =15 ¢ 3N kmv2 =1,5 « 105
km/c UO =10 « 3N kBr0 =25 Om B >tux ganubix N 3amaercs 115l KaKI0W TPYIITHI

nmpenoaaBaTcyICM. I[pyFI/IC JaHHBIC BBI6I/IpaIOTC$I nu3 Ta6J'II/II_[LI 2, TAC COMPOTUBJICHUA YKa3aHbI B
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Omax, a TOpSAKOBBIA HOMEP COOTBETCTBYET HOMEPY, MOJT KOTOPBIM (haMUITUs CTYACHTA
3anucaHa B TPYIIOBOM XypHaie. TpeGyercs nocTpouTs rpauky pacpeaeeHns HalpsHKeHUs
¥ TOKA BJIOJIb JIMHHUH ISl OJTHOTO MOMEHTA BPEMEHH ITOCJIC 3aMbIKaHUsI PYOMIIbHHKA:
t1=11/v1+12/2v2 Yka3anus: peKOMEHIyeTCsl OTCUET BpeMEeHHU t HAYMHATh C MOMEHTA Hadaja
JIBUKEHUSI CO-OTBETCTBYIOLIEH BOJIHBI, @ PACCTOSIHUSI OTKJIAIbIBATh 110 HAMPABIICHUIO

JBHXXCHUA BOJIHBI.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: CBOICTBA, ¢dusuko-
MaTeMaTH4ecKue MOJIEIIH "
METOABl  aHajJnM3a  Lemew ¢

pacnpe€aciCHHbIMA ITapaMETpaMu B
JAUHAMHUYCCKUX PCKUMaAX

1.Kak BBIMISAMT cXxeMa 3aMELLEHUs JJTMHHON JIMHUU B
TOYKaX MOJKIIOYEHUS HArpy3KU IIpU pacyere
HaIpsDKEHUS Harpy3Ku?

2.Kakue BosHbI 00pa3yroTCs Ha CTHIKE JIBYX JJIMHHBIX
JMHUM NIPU pacyeTe NePEeXO0IHbIX IPOLECCOB B JUIMHHBIX
JIMHUAX ?

YMeTh: IMPUMCHATH AHAJIMTUYCCKUC
MCTOABI JJIA pac4ucTta
JUHAMHUYCCKUX PEKUMOB B
JJIINHHBIX JIMHHUAX

1.Pucynoxk 1. PacuetHas cxema
21 Z2

i, Zel 2o B 12, Zo2
i
£3 IH
To
- 1]
2. Tabmuna 2
Ne
zsl | zs2 | 71 72 73
n/m
1. |250|75 | 9N |59 200
MKD
2. | 250|75 |50 C=0.75*N" 1500
MKD
3. | 25075 |50 50 C=1.5:N
MKD
4. |250|75 |LE0N |5 200
Ml H
5. | 25075 |50 L=30-N 200
Ml H
6. |250|75 |50 50 L=15-N
Ml H
7. |300|50 | 94N 100 150
MKD

YMeTh: IMPUMCHATH AHAJIUMTUYCCKUC
MCTOABI AJIA pacdcTa
YCTAaHOBUBIINXCS PEXKUMOB B
TpCX(I)aSHLIX J1(S705:0.¢

1.Tpu MHIYKTUBHBIE KATYIIKH, KaKIasi U3 KOTOPBIX
nmeet conporusienre xL=20 Om, mpucoeguHEHbI
3BE3/I0M K TpeX(a3HOH JIMHUH C TUHEHHBIM
HanpspkeHueM 380 B.

OrnpenennTs TOKH KaTyIIEK.

2.01 Tpex(da3Hoil TMHUK C TUHEWHBIM HanpshkeHneM 380
B nony4darot nutanue Tpu OJUHAKOBBIX IPUEMHUKA,
COEIMHEHHBIX 3B€3/10i1. CONPOTUBIIEHUE KaKI0TO
npuemMHuka Z=8+6j Om.

Haiitu TOKM IpUEMHHKOB.

3.K tpexdaznomy TpanchopmaTopy NprucoeaAMHEHBI
TPEYrOJIbHUKOM TPU OJUHAKOBBIX [IPUEMHUKA,
COIPOTHUBIIEHUE KaXI0T0 U3 HUX Z=16+12j Om.
OO6MOTKH TpaHC(hOopMaTOpa COeAMHEHBI 3BE3]10M €
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(dha3upIM HanpsokeHuem 127 B.
Haiitu (a3zHble u TUHEHHBIE TOKH.

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 100
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OleHkKa "0TIuYHO" BBICTaBISETCS, €ClIU
pacueTHOE 3a/IaHue BBIMOJIHEHO TOJHOCTHIO BEPHO 0€3 OIM03/IaHus U HEe 00JIee YeM CO BTOPOM
nonbITKU. JoMaliHee 3ajaHie BHIITOJIHEHO BEPHO U B CPOK.

Ouyenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyernmax. 80
Onucanue xapaxmepucmuxu 6vlnoinerus 3Hanus: OIeHKa "Xopouio" BEICTaBISAETCs, €CIIH JIU00 B
pacdere IPUCYTCTBYIOT OMIMOKHU B 3aKIIFOUUTEIIBHBIX JEHCTBUSX, KOTOPBIC HE BIUSIOT Ha
MOCJIEIYIONINE PACcCUYeThl B JAaHHOM MYHKTE; JIMOO HEBEPHO YKa3aHbl pa3MEPHOCTH BEJIMYUH; JTNOO
Pa3MEpHOCTH BETUYHMH HE YKa3aHbI; JIMOO pacueTHOE 3aJJaHue CACJIAHO MTOJIHOCTHIO BEPHO C
OT03/1aHueM He 0oJiee ueM Ha OJJHY HeZelo U He OoJiee ueM co BTOpOo momnbITKU. JlomaliHee
3aJlaHK€ BBIIIOJTHEHO BEPHO U B CPOK.

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu evlnoanenus 3nanus: OLeHKa "yJ0BIETBOPUTEIbHO" BBICTABIAETCA,
€CJIM PacyeTHOE 3aJIaHUE CJIEIaHO IIOJHOCTHIO BEPHO € OM03/1aHueM OoJiee YeM Ha 2 HEJeNU WK
0oJjiee yeM ¢ TpeTheil MOMnbITKU. JloMaInHee 3a/JaHue BHIIIOJIHEHO BEPHO U B CPOK.

Oyenka: 2
Onucanue xapakmepucmuxu evinonenus 3Hanus: OleHKa "HeyJOBIETBOPUTEIbHO" BBICTABIISAETCS,
€CJIM B pacueTe MPUCYTCTBYIOT ONMIUOKH, BIUSIOIINE Ha IMOCICIYIOIIAE PACUETHI BO BCEM PACUCTHOM
3amaHuu. JlomaiHee 3aaHne BBITIOJTHEHO HEBEPHO U C OMO3/IaHUEM CPOKa.

Jl1s1 KypcoBOro npoexkra/padorsl
3 cemecTp
1. Onucanue KII/KP

OOyuarolieMycst BbIAAETCS MHIUBUAyallbHasl pacueTHast CXeMa JJIs BBIIIOJHEHUS 3aJaHus. 3aJaHue
COCTOHUT M3 JIBYX YacCTeH

11. IIpumepol 3a0anus u memvi padomot

IIpumep 3ananus
1. AHAJIN3 YACTOTHBIX XAPAKTEPUCTHUK LIEIIN

1.1. Ilpenamnonaras, 4To onepanuoHHbIN yeunutenas (OY) uaeanbHbIH, TOTYyIUTh
nepenarounyto ¢pynkiuo H(p)=H(w) B Buze:
bhp +hpth
y 1@y | .

)22 +_{—}!}J+E'}§

—Hiwm et

Hl"_'!"_il,.l:

Paccunrath no6poTHOCTE Q, 9acToTy W0 1 K03 durmentsr b0, bl, b2. Beisectu cooTHOIEHHS
1151 aMIuIUTyIHO-9acToTHO# (AUX) H(W) 1 dazouactorHo# (DPUX) XapaKTepUCTUK IIETTH.
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1.2. IToctpouts rpaduku AUX u ®UX, BEIOpaTh YaCTOTHBIN UHTEPBAI IS
nocieayrouiero ananusza Ha 9BM B cucteme ORCAD.

1.3. JIns 3a1aHHOM LIEeT COCTaBUTh U HAPUCOBATh SKBUBAJICHTHYIO CXEMY, 3aMEHUB
peanbHblid OY ero HU3KOYaCTOTHOU cxeMoi 3ameleHust ¢ napamerpamu: rBX = 50 kOwm,
rBbIX = 0,2 kOm, k =250.

1.4. Paccuntate AUX 1 ®UX nenu ¢ peasibHbiM OY Ha 9BM B cucteme ORCAD.
[TocTpouTh Mony4eHHbIE 3aBUCUMOCTH.

1.5. CpaBHuUTH nostydeHHbIE B 11. 1.2 1 1.4 4aCTOTHBIE XapaKTEPUCTUKH.

2. AHAJIM3 BPEMEHHBIX XAPAKTEPUCTHUK IEIIN

2.1. IIpeanomnarast, uro OY upeanbHbI, BeIBeCTH hopMyiy s repe-xoaHoit h(t)
XapaKTEpUCTUKU LETH:

a) C UCIOJIb30BaHNEM YpaBHEHUI COCTOSIHUS U UX PEIICHUS BO BPEMEHHOM 0071acTH;

0) ¢ npuMeHeHueM npeodbpazoBanus Jlamnaca.

2.2. Tloctpouts Ha rpaduke 3aBucuMocth h(t) 1 BEIOpaTh BpeMEHHOM HHTEPBAI 15
aHasnza uenu Ha OBM B cucreme ORCAD.

2.3. IIpoBectu pacyér nepexoanoit xapakrepuctuku h(t) ucxomuoii nenu (¢ peaabHbIM
OV) na OBM B cucreme ORCAD npu 3aaHHbIX TapaMeTpax 3J1€MEHTOB UCXOAHON CXEMBI.
[TocTpouTh MONYYEHHYIO XapaKTEPUCTUKY.
2.4. CpaBHUTD IIOJIyUYEHHBIE B I1. 2.2 U 2.3 BpEMEHHbIE XapaKTEPUCTUKH.

I

LI [T18
* 1T—
R1= & wOwm R4 = 55 wxOm R7 =20 kOwm
RZ= 45 gDwm RE= 4 xDwm C1= 21,85 n
Ri= 15 xOw RE8=25 uDwm C2= 511 wp

Figure 15 Mpumep pacyeTHO cxemMbl

TemaTuka KII/KP:

Pac4€r yacTOTHBIX M BpeMeHHBIX XapakTepuctuk ARC-neneit

KM-1. Ouenka BoinoJiHeHus pasaena KP
Onucanue mMKaIbl OLCHUBAHUS

Ouyenka: 3a4T€HO
Onucanue xapaxmepucmuxy 6blNOJHEHUs 3HAHUSL:

Ouyenka: HE 3a4TEHO
Onucanue xapaxmepucmuxy 6blNOJIHEHUs 3HAHUSL:

KM-2. Co6mionenue rpadguka spinoHennss KP u onenka BoinoJsiHeHus pazaenaa KP
Onucanue MKaJbl OHCHNBAHUS

Ouyenka: 3a9TEHO
Onucanue xapaxmepucmuxu 8bINOIHEHUS. SHAHUSL:

Ouyenka: HE 3a4TEHO
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Onucanue xapaxmepucmuxy 6blNOJHEHUs 3HAHUSL:
KM-3. Ouenka BpinojiHeHus pasaena KP
Onucanue MKAJbI OLCHUBAHHSA

Ouyenka: 3a4T€HO
Onucanue xapaxmepucmuxy 6blNOJIHEHUs 3HAHUSL:

Olz;eHKCl.' HE 3a4TCHO
Onucanue XapakmepucmuKu 6blnOJIHEeHUsl 3HARUA!

KM-4. Coo0monenne rpadpuka BbinosHennss KP u kadecrBo odopmiieHusi pacyeTHo-
MOSICHUTEJILHOM 3alUCKHU
Onucanue MKaJIbI OlEHNBAHUS

Ouyenka. 3a4TE€HO
Onucanue xapakxmepucmuxu bINOJIHEHUS. SHAHUSL:

Oyenxa: HE 3a4TEHO
Onucanue Xapakmepucmuku 6blNnoJIHEHUA SHAHUA.
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COJIEP)KAHUE OLIEHOYHBIX CPEJICTB IPOMEXYTOYHOM ATTECTAIIUA

3 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. YactroTHble XapakTepucTuku nociegonarenbHo RLC-nienu. Bxoanoe conpoTuBiieHue,

JTOOPOTHOCTb.
2. 3amayu:
L
R1=R2=10 Om
—1 . C=1 m®
CD E c ——l [] Re oarw
u-(0)=0B
R: i (0)=0A

9 . -1
45 =—-100£1007, c
CocTaBuTb YpPaBHEHUA COCTOAHMA U

NpPoOBEPUTb KOPHU XapaKTepUCTn4eckoro

ypaBHeHus
73 Rs3
e R
R2 VA |_é
| Rs 7=
®: [Jr
7 J6
LWV

HanucaTb ypaBHeHMA MO MeToay
Y310BbIX MOTEHLMAN0B

IIpoueaypa nposenenust

OK3aMEHAIlMOHHBIN OWJIET COAEPKUT OJIMH TEOPETUYECKUH BOINPOC M MPAKTUYECKYIO YacTh,
COCTOALIYI0 M3 JBYX 3ajad. Bpemst moarotoBku oOydvaromierocst Kk otBety - 60 munyT. Ompoc
MIPOBOAMTCS MpernojaBaTesieM B ycToil popme

L. Ilepeuens Kkomnemenyuil/uHOUKAmMopo8 u KOHMPOJIbHHIX 60NPOCOE NPOBEPKU PE3YIbINAM 06
0C60EeHUA OUCUUNIUHDL

1. Komnerenuusi/Muankarop: NJ-3ork-1 Mcrnonezyetr MeToabl aHanu3a U MOJETUPOBAHHS
JIMHENHBIX U HEJTMHENHBIX LIETIeN MOCTOSTHHOTO U IEPEMEHHOT0 TOKA, LETIEH ¢ pacipeleIeHHBIMU

napamMeTpamu, NEPCXOAHBIX IMPOUCCCOB B JICKTPUUCCKUX LCIIAX

Bonpocsl, 3aganus
1.1. bananc KoMIUIEKCHBIX MOIIHOCTEN. [lepenada MOIIHOCTH OT aKTUBHOTO JIBYXITOJIFOCHUKA K

MaCCUBHOMY.
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JIBe mpakTUuecKue 3a7a4u CIEAYIOIINX TUIIOB:

— pacyeT TUHAMHYECKHX PEKUMOB B 3JIEKTPUUECKUX LIETISIX TIEPBOT0 MOPsAKa KJIaCCUYECKUM
METOJIOM;

— pacyer rapameTpoB YETHIPEXTOIIOCHUKOB

2.1. TlpexncraBneHue 3MEKTPUUECKUX CUTHAIOB BO BPEMEHHOH M YaCTOTHOM 00JIACTSIX.
KowmmiekcHas ¢popmyia psna Oypee.

JIBe mpakTUuecKue 3a7a4u CISAYIOIINX TUIIOB:

— pacyeT JMHAMHYECKUX PEXKUMOB B JIEKTPUUECKUX LIETISIX IEPBOTO MOPSIKA IPU
MIPOU3BOJIHLHOM BO3/CHCTBUU METOI0M MHTerpaiia lroamerns;

— COCTaBJICHHE CUCTEMbl YPABHEHUI IO METO1Y Y3JIOBBIX MOTEHIIMAIIOB JJISl DJIEKTPUUYECKUX
uenemn

3.1. IlpuHmn cynepno3uuuu sl JUHEMHOU 3JIEKTPUUECKOM 1eTH.

JIBe mpakTUUecKHe 3aa4M CIACAYIOIINX TUIIOB:

— pacyeT JUHAMHYECKHUX PEXUMOB B 3JIEKTPUUECKUX LIETISIX IIEPBOIO NOPSAIKa IPU
MIPOU3BOJILHOM BO3ECHCTBUU METOIOM MHTerpana Jroamens;

— COCTaBJIEHHE CUCTEMb] YPABHEHUI 11O METO/ly Y3JIOBBIX MOTEHIIHAJIOB JJISl 2JIEKTPUUYECKUX
Heneu

4.1. IlonsATre o yacTOTHBIX 3JeKTpuueckux ¢puibrpax (PHY, ®BY, [1I1D, I13®). Ycnosue
nepenavyn currana uepe3 GpuiabTp 6e3 uckaxenus. BU-QuibTpsl mepBoro nopsaka.

JIBe nmpakTUyecKue 3a7auu CIeIyIOIINUX TUIIOB:

— pacuer JUMHAMUYECKHUX PEKUMOB B 3JIEKTPUUECKHUX LIEMSIX BTOPOrO MOPSAKA ONEPATOPHBIM
METO/IOM;

— COCTaBJICHUE CUCTEMbI YPABHEHUM 110 METO1Y Y3JIOBBIX MOTEHLIMAJIOB ISl JIEKTPUUECKUX
nemnen

5.1. Yopasnsembie UCTOUHUKUA. CXEMBI 3aMEILEHUS YETHIPEXIIOIFOCHUKOB C YIPABIISIEMbIMU
MCTOYHUKaMU (Ha mpumepe ypaBHeHull tuna H).

JIBe mpakTHUYEeCKUE 3aja4 CIIEIYIOIINUX TUIIOB:

— pacyeT MEeKTPUUYECKOM 11eTH U JeHCTBUM CUHYCOUJAJIbHBIX HCTOUHUKOB HAPSKEHUS U
TOKa KOMIUIEKCHBIM (CUMBOJINYECKHM) METOJIOM pacyera;

— pacyeT TUHAMHYECKHX PEKUMOB B 3JIEKTPUUECKUX IIETISIX BTOPOTO MOPsiAKa METOI0M
YPaBHEHHH COCTOSHUSA

6.1. O0oOIIeHHAsT BETB AIEKTPUUYECKOM 1eru. Tonojorndeckue MaTpuilsl rpada (yzmosas A
U KOHTYypHas B).

JIBe mpakTUyecKue 3aJjauu CIEeIyIOIINUX TUIIOB:

— pacyeT JUHAMHYECKHUX PEKUMOB B DJIEKTPUUECKUX LIETISIX BTOPOTO MOPsAKa KIACCUYECKUM
METOJIOM;

— pacyeT MEKTPUUYECKON LIETTH TPY JEHCTBUH MIOCTOSHHBIX HCTOYHUKOB HAaNPsKEHUS U TOKA
METOJIOM HaJIOKEHUS

7.1. YeTbIpeXMOIIOCHbIE AJIEMEHTHI, UX YpaBHEHMs U MaTpuubl (Thna Z, Y, H).

JIBe mpakTUyecKue 3a7jauu CIeIyIOIINUX THUIIOB:

— pacyeT MEKTPUUYECKON LIENN IPU JEHCTBUM CHHYCOMAAIBHBIX HCTOUHUKOB HANPS)KEHUS U
TOKA KOMIUIEKCHBIM (CUMBOJIMYECKHM ) METOJOM pacyeTa;

— pacyeT MEKTPUUYECKON LIETIN IPU JEHCTBUM NTOCTOSHHBIX UCTOYHUKOB HANPSIKEHUS U TOKA
METOJIOM HaJIOKEHUS

8.1. Teopema 06 aKTUBHOM JIBYXITOJIFOCHUKE (METO/] SKBUBAJICHTHOTO T€HEPATOPA).

JIBe mpakTUyecKue 3a7jauu CIeTyIOIINX THIIOB:

— pacyeT JUHAMHYECKHX PEKUMOB B 2JIEKTPUUECKUX LETISIX IEPBOIO MOPSAIKA KIACCUUYECKUM
METOJIOM;

— pacyeT napamMeTpoB YETHIPEXTIOIOCHUKOB

9.1. YacToTHBIC XapakTepUCTHKHU TTocienoBarenbHoit RLC-ienmn. PaccmotpeTrs Ha mpumepe
3aBUCHUMOCTH
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ERIX L
JIBe mpakTUyeCcKue 3aja4u CIEeIYIOIINX THUIIOB:

— pacuer MEKTPUYECKUX LIETIEH CO B3aUMHON UHIAYKTUBHOCTBIO;

— COCTaBJICHHE CUCTEMbl YPABHEHU IO METO1Y Y3JIOBBIX MOTEHIIHAIIOB JJISl 2JIEKTPUUYECKUX
Lemnen

10.1. Pemienrie ypaBHEHUN COCTOSIHUS AJIs CIydast IOCTOSIHHBIX HCTOYHUKOB TOKA U
HaINpsKCHUS.

JIBe mpakTUUYeCKue 3a7]a4u CIEeTYIOIINUX THIIOB:

— pacyeT YaCTOTHBIX XapaKTEPUCTUK B JIEKTPUUECKUX LIETISIX IIEPBOTO NOPSAIKA;

— COCTaBJICHHE CUCTEMbl YPABHEHU IO METO1Y Y3JIOBBIX MOTEHIIHAIIOB JJISl 2JIEKTPUUECKUX
nemnen

11.1. MaremaTtuyeckue MOJIEIH JBYXITOIIOCHBIX AJIEMEHTOB IIeH (BO BPEMEHHOM M YaCTOTHOM
obnactsix). KommiekcHble CONpOTUBIEHUS U IPOBOJUMOCTH.

JIBe mpakTUUYeCKUe 3a7]a4i CIEeIYIOIIUX THIIOB:

— pacyeT YaCTOTHBIX XapaKTEPUCTUK B DJIEKTPUUECKUX LIETISIX BTOPOTO MOPSIKA;

— pacyer ANEeKTPUUYECKON LeTH MPH JEHCTBUH MOCTOSHHBIX HCTOYHUKOB HAMPSKEHUS U TOKA
METOJIOM HaJIO’KEHUS

12.1.  I'pad snexrpuyeckoii uenu. Tonomornyeckre 1 KOMIIOHEHTHBIE YPaBHEHHUS
AIEKTPUYECKOM LIETIH.

JIBe mpakTUUYeCKUe 3a7]a4d CIETYIOIIUX THIIOB:

— pacyeT YaCTOTHBIX XapaKTEPUCTUK B DJIEKTPUUECKUX LIETISIX BTOPOTO MOPSIKA;

— pacyer ANEeKTPUUYECKON LIeTH PU JEHCTBUH MOCTOSHHBIX UCTOYHUKOB HAMPSIKEHUS U TOKa
METOJIOM HaJIO’KEHUS

13.1. TI'pad snexrpuueckoii uenu. Tomosornueckue MaTpuibl rpada (ysnosas — A,
KoHTypHas — B). 3akon Oma u 3akonsl Kupxroda B matpuunoit popme.

JIBe mpakTHyecKue 3a/1auu CIEAYIOIIMX TUIIOB:

— pacyeT TUHAMHYECKHUX PEKUMOB B 3JIEKTPUUECKUX IIETISIX EPBOr0 MOPsIKa KIACCHUYECKUM
METOJIOM;

— pacyeT YaCTOTHBIX XapaKTEPUCTUK B SJIEKTPUUECKUX LIETSIX BTOPOTO MOpsiIKa

14.1. banaHnc MOLITHOCTH B LI€NH MTOCTOSTHHOTO ToKa. [lepenaya 37eKTpo3Hepruu oT akTUBHOTO
JBYXITOJIFOCHUKA K TTACCUBHOMY.

JIBe mpakTHyecKue 3a/1auu CIECAYIOINIMX TUIIOB:

— pacyeT TUHAMHYECKHUX PEKUMOB B 3JIEKTPUUECKUX IIETISIX EPBOr0 MOPsIKa KIACCUUYECKUM
METOJIOM;

— COCTaBJIEHHE CUCTEMbl YPAaBHEHU IO METO/Y Y3JIOBBIX MOTEHIIMAJIOB JJISl 2JIEKTPUUYECKHUX
uenen

Matepuanbl AJ151 IPOBEPKH OCTATOYHBIX 3HAHUM
1.Kak 3anucath ypaBHeHHE IO iepBoMYy 3akoHY Kupxroda s y3na:
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OTBeTHI:
1.i3=i1+i2+i4 2. i3=-i1-i2-i4 3. i3+i1=i2+i4 4. i1-i2=i3+i4
Bepnsiii orser: 1.
2.I1pu nocnenoBaTeIbHOM COSAMHEHUH JIEMEHTOB B CXEME OJJUHAKOBBIM SIBIISIETCS:
OTBeTHI:
1. MotHOCTH 2. HanpsiKEHUE 3. TOK 4. CONPOTUBIIEHUE 3JIEMEHTOB
Bepnbiii otBeT: 3.
3.Kak cBsi3aHbI TOK U HanpsHKEHUE HA MHAYKTUBHOCTH B IIETIH C CUHYCOUIaTbHBIMU
HMCTOYHUKAMHU
OTBeTHI:
1. paBHBI MEXly cOOOH 2. TOK orepexaeT HampspkeHue 1o ¢dase 3. ux ¢asbl coBNaaaoT 4.
HalpsDKEHUE OIepeskaeT TOK 110 ¢aze
BepHnblii oTBeT: 4.
4 EnUHUIIBI U3MEPEHHS aKTUBHOW MOIITHOCTHU B LIETIH C CUHYCOMIAJIbHBIMU MCTOYHUKAMU
OTBeTsI:
1.Cm 2. Br 3. BAP 4. BA
BepHnblii oTBeT: 2.
5.He3aBucumblie Ha4aJIbHBIE YCIIOBHS OMIPEACIISIIOTCS:
OTBeTsI:
1. B yCTaHOBUBIIIEMCS PEKUME B IETIAX JO KOMMYTAIIUK 2. B YCTAHOBUBIIIEMCS PEKHUME B
LEMAX M0Cclie KOMMYTallMU 3. B IEPBbI MOMEHT BPEMEHH IOCJIE KOMMYTAIUK 4. yepe3 yac
MOCJIE KOMMYTaIIUH
Bepnsiii otBer: 1.
6.B dem 3akirouar0TCs 3aKOHBI KOMMYTAITUU
OTBeThI:
1. TOK ¥ HamNpsHKEHNE HA KOHJECHCATOPE HE MEHSIOTCS CKAYKOM 2. TOK M HANPsDKEHUE Ha
WHIYKTUBHOCTU HE MEHSIOTCS CKAYKOM 3. TOK Ha MHJIYKTUBHOCTHU U HaIpshKEHUE Ha
KOHJIEHCATOPE HE MEHSFOTCSI CKAYKOM 4. MOIIIHOCTH Ha PE3UCTOPAX HE MEHSIOTCS CKAYKOM
Bepnslii oTBeT: 3.
7.KakoB (pu3nyeckuii CMBICT TTOCTOSSHHOW BpEMEHH I1ETH
OTBeThI:
1. BpeMs BKITIOUEHHUS UCTOYHUKA 2. BPeMs OTKJIFOYCHHSI UCTOYHHUKA 3. BpeMsI MTOACOCTNHECHUS
KOH/JIEHCATOpa 4. CKOPOCTh MEPEXOTHOTO MPOoLiecca B LEMIX MEPBOT0 MOpsiiKa
BepHnsliit otBert: 4.
8.KakoB ¢usnueckuit cmpicn AUX
OTBeTHI:
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1. ¢pa3a KOMIUIEKCHOH NepeaTOuHOM (PYHKIMH 2. aKTUBHAs YaCTh XapaKTEPUCTUKH 3. MOIYJIb
KOMILIEKCHOM TepeaaTouHoi GyHKIIUK 4. OTHOIIICHUE MOIITHOCTEH aKTUBHBIX 3JIEMEHTOB 11T

Bepnbiii oTBeT: 3.
9.banaHc MOUTHOCTEN B 2JIEKTPUUYECKUX IIEMAX ITO:

OtBeThI:
1. paBeHCTBO MOIITHOCTEH UCTOYHUKOB HAMPSHKEHUS MOITHOCTSIM UCTOYHHUKOB TOKa 2.
PaBEHCTBO MOIIHOCTEN BCEX UCTOYHMKOB MOIIHOCTSAM BCEX MOTpeduTesnien 3. paBeHCTBO
MOIITHOCTEH PE3UCTOPOB MOIIHOCTSM KOHJIEHCATOPOB 4. paBEHCTBO MOITHOCTEH pEe3UCTOPOB
MOIIIHOCTSM UHIYKTUBHBIX JIEMEHTOB

Bepnsiii otBer: 2.
10.0OmnepaTopHbIit METO/1 pacyeTa Mo3BOJISIET OCYIIECTBIIATh pACcUET MEPEXOAHOrO MpoIiecca:

OTBeTHI:
1. BO BpeMEHHO# 00J1acTi 2. B 4aCTOTHOM 001acTh 3. B PEKUME COTIIACOBAHHOU HArpy3Kku 4. ¢
oMo1Ip0 onepatopoB 9BM

Bepnbiii oTBeT: 2.
11.Kakue onbIThl HEOOX0IUMO TIPOJIETaTh JAJIA ONpeIeacHus Z-mapaMeTpoB
YETHIPEXTIOIFOCHUKA

OTBeTHI:
1. peKMMBI KOPOTKOT'O 3aMBIKaHUsI HA BXOJI€ U BBIX0JI€ YETHIPEXTIOIIOCHHUKA 2. PEXKUMBI
KOPOTKOTO 3aMBIKaHHS Ha BXOJIC ¥ pa3pbIBa HAa BBIX0JIC YETHIPEXIIOIIOCHHUKA 3. PEXKUMBI
pa3pbiBa Ha BXOJI€ U BBIXO/JIC YETHIPEXMOIIOCHHUKA 4. PEKUMBI pa3pbiBa Ha BXOJE€ U KOPOTKOTO
3aMBbIKaHUs Ha BBIXO/IE YETHIPEXITOIOCHUKA

Bepnbiii otBeT: 3.
12.®OunpTp HU3KUX YaCTOT MPOMYCKAET:

OTBeThI:
1. curHanel B 1Uana3oHe U3MEHEHHUs 4acToThl OT 0 10 TPaHMYHOM YacTOTHI 2. CUTHAJIBI B
JIMara3oHe U3MEHEHHUs YaCTOThl OT FPAHUYHON YaCTOTHI 10 OECKOHEYHOCTH 3. CUTHAJIBI B
JTUana3oHe U3MEHEHUS 4acTOThl 0T ®1 10 @2 4. Tok yepes cedst

Bepnsiii otsert: 1.
13.KakoBO BHYTpEHHEE CONTPOTUBIIEHUE UJI€ATTLHOTO aMIIEpMETPa

OTBeThI:
1. 100 Om 2. 100 kOm 3. 6eckoneuHOCTh 4. 0

BepHpniii oTBeT: 4.
14.KonebaTensHOMY IIPOIECCY B HEMSX BTOPOTO MOPSAIKA COOTBETCTBYIOT KOPHU
XapaKTePUCTUIECKOTO YPAaBHECHHUS:

OTBeTHI:
1. neficTBUTENbHBIE Pa3HBIC 2. IEUCTBUTEIBHBIC PABHBIE 3. KOMIUIEKCHO-COTIPSIKEHHBIC 4.
paBHBIE HYJIIO

Bepnpniii otBer: 3.
15.B snexkTpuyecKkux Hensix BO3HUKAIOT NEePEXOIHbIE TPOLIECCHI, ECIIH:

OTBeTHL:
1. pe3ucTopsl MEHSIOT MECTaMU 2. B LI IEUCTBYIOT CHHYCOUAAIbHBIE UCTOYHHUKH 3. B LIETH C
HAKOIUTEISIMA SHEPTHH MPOUCXOIUT 3aMBIKAaHHUE WM Pa3MbBIKaHHS KJTl04Ya 4. B PE3UCTUBHBIX
LETSX OTKIIOYAIOT HCTOYHHK

BepHnsiit otBert: 3.
16.KakoBO BHyTpEeHHEE CONIPOTUBIICHUE UJICATBHOTO BOJIBTMETPA

OTBeTHL:
1. 0 2. 6eckoneunocts 3. 100 kOMm 4. 100 Om

BepHnsiit otBert: 2.
17.Yem ompenensieTcs MOPSAOK ANEKTPUIECKOTO PUIbTpa

OTBeTHI:
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1. KOIMYECTBOM PE3UCTOPOB B CXeME 2. KOJIMYECTBOM UCTOUHUKOB B CXEME 3. KOJTUYECTBOM
PEaKTUBHBIX JIEMEHTOB B CXeM€ 4. BEIMUMHON MOIITHOCTH UCTOYHHKOB

Bepnbiii oTBeT: 3.
18.I1pu mapaiaenbHOM COSUMHEHUHN JIEMEHTOB B CXEME OJIMHAKOBBIM SIBJISICTCSI:

OtBeThI:
1. conmpoTHUBIICHHE PJIEMEHTOB 2. TOK 3. MPOBOJAMMOCTD 3JIEMEHTOB 4. HANPsHKEHUE

Bepnblii oTBeT: 4.
19.Kak cBs3aHBI TOK M HANPsDKEHHUE HAa KOHJIEHCATOPE B LIETIH C CHHYCOHIAJIbHBIMU
HCTOYHUKAMU

OTBeTHI:
1. paBHBI MEX Ty COOOM 2. TOK OTCTAET OT HANPsDKEHUS 1O (da3e 3. HalpsDKEHHE OTCTAET OT
ToKa 110 ¢aze 4. ux (a3l COBMAIAIOT

Bepnbiii oTBeT: 3.
20.B yeM 0cOOCHHOCTh MarHUTHO-CBSI3aHHBIX KATYIIICK

OtBeThI:
1. Bceraa CTOSIT psIOM M COCIMHEHBI TIOCIISIOBATEIBLHO B JIFOOOH 1€ 2. BCeT1a COCTMHECHBI
napajuIeIbHO MEXIY CO00M 3. TOKM Yepe3 HUX MPOTEKAIOT B PA3HBIX HAIIPABIICHUSAX 4.
HaANpsDKEHUE Ha KaTyIIKaX BKIIOYAeT B ceOs 1BE COCTABISIONINE

BepHbiii oTBeT: 4.

11. Onucanue wikanvt ouenusanus

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmukiy 6bINOIHeHUs 3HaHUsA: BBICTaBIAETCS OIEHKA 5 («OTIMYHOY), €CIH
NPaBUJIHHO BBITOJIHEHO MPAKTHYECKOE 3aJ]aHNE U ITPH OTBETE HAa BOIPOCHI SK3aMEHAITMOHHOTO
OwsieTa ¥ Ha JOTOJIHUTEIIBHBIC BOIIPOCH! O0YYAIONIMIACS ITOKA3all, 4TO BIAJACET MAaTEPHATIOM
W3YYEHHOU JUCIUILTUHBI, CBOOOIHO MPUMEHSET CBOM 3HAHUS JIJISl OOBSICHEHHS PAa3JIMYHBIX
MIPOIIECCOB U SIBJICHUH WII PEIICHUS 3a1a4

Oyenka: 4
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu 8bINoIHeHUs: 3HaHus: BhICTaBIseTCs OLIEHKA 4 («XOPOIIOY), €CIn
MIPABIJIBHO BBIITOJIHEHO MPAKTUICCKOE 33JJaHUE WITH B HEM JIOMYIIICHO He 00Jiee OJTHOW OMIMOKH,
KOTOpas ObLIa CaMOCTOSITENILHO UCTIpaBlIeHa 00YJYarOIUMCS, U TIPU OTBETE Ha BOMPOCHI
9K3aMEHAIIMOHHOTO OWJIeTa ¥ Ha JOTOJTHUTEIHHBIC BOPOCH 00 yUAIONTHIICS TOMyCcKaeT Herpyoble
OLINOKHU

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapaxmepucmuku 6bINOIHeHUs 3HaHUA: BrICTaBiIsIeTCs oneHKa 3
(«yIOBIETBOPUTEIBHOY), €CIIM B BHIIOJIHEHHOM MPAKTUYECKOM 3aJaHUM JONMYLIEHbI IPpyOble
OIHMOKH, KOTOPHIE 3aTE€M HCITPABIICHBI 00YJAIONIMUMCS TP YJaCTHH dK3aMeHATOpa FITH
NPaKTUYECKOE 3a/1aHUe HE BBHIIIOJHEHO B IMOJIHOM 00beMe, HO 00yJaroIUics CMOT I0BECTH
peleHne 10 KOHIIA TIPU YIaCTHH SK3aMEHATOPa, M B OTBETAaX HA BOMPOCHI HK3aMEHAIITHOHHOTO
Ousera JOMyIIEHbI OINOKH

Oyenka: 2
Onucarue xapakxmepucmuxu 8bIN0JIHeHUs 3HaHUus: BbICTaBIIIeTCS OlIEHKa 2
(«HEYTOBJIETBOPHUTEILHOY ), €CITH MTPAKTUICCKOE 33 JaHNE HE BBITIOJTHEHO WIJIM HE JTaHBI OTBETHI HA
BOIPOCHI IK3aMEHAIIMOHHOTO OMJIeTa U HE BBHITIOIHEHBI KPUTEPHUH TSI OIICHKH 3
(«yOBIIETBOPUTEIHHO)
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1I1. Ilpasuna évicmaesnenusn umo2o80i OYeHKU no Kypcy

Onenka ompenensiercss B cooTBeTCTBUM ¢ [losnokeHuem o OayIbHO-PEHTHHIOBOM cHUCTEME AJIs
ctynentoB HUY «MOW» Ha ocHOBaHMM CEMECTPOBOM M 3K3aMEHAIIMOHHOM COCTABIIAIOIINX

4 cemecTp
dopMa NPOMEKYTOUYHOM aTTecTaluM: JK3aMeH
IIpumep Onsera

1. 3amaya J1J1.
2. [IpuMeHeHre YMCASHHBIX METOIOB JIJISl PEIICHUS HETMHEWHBIX IeTel (MEeTO MPOCTOM
utepaunu, meto] HeroToHa).

Zs, |
,—’l- [Lna nuHumM 6e3 noTepsb

€ ZB=50 Om, A=10m

lU [] ry MOCTPOWTL pacnpeseneHme
: U(y) anars=100 Om, I=20 m
- U=1B

—X

IIpoueaypa npoBenenust

DK3aMEHAIIMOHHBIN OWIIET COACPKUT OJIUH TEOPETUUYECKUN BOMPOC M OJIHY MPAKTUUYECKYIO 3a/auy.
Bpewmst nmoaroroBku obyuaromerocs Kk oTBeTy - 60 MunyTt. Onpoc MpoBOAUTCS MPENO/IaBaTesieM B
ycroit popme

L. Ilepeuens Komnemenyuit/uHOUKAMOPoO8 u KOHMPOAbHBIX 60NPOCOE NPOBEPKU PE3YTbMAM 08
0CGOCHUA OUCUUNIUHDL

1. Komnerenuusi/Muankarop: NJ1-3omk-1 Mcronszyer MeToab! aHanM3a U MOJCITUPOBAHHS
JIMHENHBIX U HEJIMHEHHBIX LIETIeH MOCTOSTHHOTO U IEPEMEHHOT0 TOKA, LIETIEH ¢ pacipeleIeHHbBIMU
napamMeTpaMHu, IEPEXOIHbIX IPOLECCOB B MIEKTPUUECKUX LIETIAX

Bomnpocsl, 3axanus
1.1. IlpuMeHeHNEe YHUCIEHHBIX METOJI0OB /Ul PELICHUs] HETMHEWHBIX 1ienel (MeTo A MpoCcToi
utepauuu, metoq HeroToHa).
[TpakTrueckas 3amada CIeAyOLEro TUIA:
— pacyeT yCTaHOBUBILIUXCS PEKUMOB B JUIMHHBIX JIMHUSX 0€3 MOTEph B YaCTOTHOW 00J1aCTH
2.1. IlepBuyHbIe apaMeTpbl JUIMHHBIX TuHUNA. TenerpadHbie ypaBHeHUS ATUHHON JTMHUH.
[TpakTryeckast 3a1a4ya cIeAyIOLEro TUIa:
— rpaduyeckuii cnoco0 pacyera 3JIEKTPUUECKOH LIENHU ¢ HEIMHEHHBIMHU PE3UCTUBHBIMU
AIIEMEHTaMH
3.1. IlepBuuHble MapaMeTpbl JUIMHHBIX TUHUN. TenerpadHble ypaBHEHUs ATUHHOMN JTMHUH.
[TpakTrueckast 3a1a4ya cleAyOEero THIa:
— rpado-aHanUTHYECKU CIIOCO0 pacueTa MEKTPUUECKON 1ENH ¢ HeMTUHEHHBIMU
PE3UCTUBHBIMH 3JI€MEHTaMU
4.1. CocraBnenue ypaBHeHuil coctosnus g HOLL. IIpumep pacuéra.
[TpakTrueckast 3a1a4ya cIeAyIOLEro TUIa:
— pacueT YCTaHOBUBIIUXCS PEKUMOB B JITMHHBIX JIMHUAX 0€3 MOTeph B 4aCTOTHOM 00JacTh
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5.1. MeToibl pacuéra HEJIMHENHBIX 3JIEKTPUYECKUX L€ MTPHU MOCTOSHHBIX TOKaX U
HaMpsOKEHUAX (TpaduuecKuii, ¢ MOMOIIBIO KYCOUYHO-THHEHHON anmpOKCUMAIIHH ).
[TpakTrueckas 3aja4ya cIeAyOLIETro TUIA:

— pacueT IMHAMUYECKHX PEeXXUMOB B JUIMHHBIX JUHUAX 0€3 IOTephb

6.1. AHanIM3 KOPOTKO3aMKHYTON JIMHUH, PA30OMKHYTOM JIMHUU.

[TpakTrdeckas 3anaya CIeAyoOIEro TUIA:

— QHAIMUTUYECKUN CIIOCO0 pacueTa MMEKTPHUUECKON LEeNH ¢ HeTMHEWHBIMU PEe3UCTUBHBIMHU
3JIEMEHTaMU

7.1. CoenuHeHue 3Be3/101 ¥ TPEYTOJIbHUKOM B TPEX(Pa3HBIX LEISX.

[TpakTrdeckas 3anaya CIeAyoOIEro TUIA:

— rpado-aHanUTHYECKU CIIOCO0 pacueTa MMEKTPHUUECKON HENH ¢ HeTUHEHHBIMU
PE3UCTUBHBIMU JIEMEHTaMU

8.1. Tpéxcazuslii reneparop u TpéxdazHas Harpy3Ka.

IIpakTuyeckas 3amada CJIEIYyIOLIEro TUIA:

— rpaduyeckuii cnoco0 pacyera 3JIEKTPUIECKOH MU ¢ HEIMHEHHBIME PE3UCTUBHBIMU
3JIEMEHTaMU

9.1. DneMeHTHl HENMMHEWHOM eKTpuUuecKoil nenu. Mx xapakrepucTuku. AnnpoKcumanus
XapaKTEPUCTHK HEJIMHEHHBIX LIETICH.

[IpakTuueckas 3a7a4a clieyOIIEro TUIa:

— pacueT IMHAMUYECKHX PEeXXUMOB B JUIMHHBIX JUHUAX 0€3 IOoTephb

10.1. CornacoBanue B JUIMHHBIX JIMHUSIX.

[TpakTrdeckas 3anaya CIeAyOLEro TUIIA:

— rpado-aHaIMTUYECKUI CIOCO0 pacueTa 3JIEKTPUUECKOH 1eNH ¢ HETMHEHHBIMU
PE3UCTUBHBIMU 3JIEMEHTaMU

11.1. Ananu3 KOpOTKO3aMKHYTOH JINHUHU, Pa30MKHYTON JIMHUM U JIMHUU, HATPYKEHHON Ha
COIIACOBAHHOE COIPOTUBIICHHUE.

[TpakTrueckas 3a1a4ya caeAyOLEro TUIa:

— rpaduueckuii cnoco0 pacyera 3JIEKTPUUYECKOH LENU ¢ HEIMHEHHBIMU PE3UCTUBHBIMU
AIIEMEHTaMH

12.1. Ananu3 AMMHHBIX JTUHUHN B yacTOTHOH o6nactu. KoaduireHt otpaxeHnus, BXOAHOE
COINPOTHUBIICHUE JAJTUHHON JIMHUU, COOTHOLIEHHUS JIsl TOKOB U HATIPSKEHUH

[TpakTrueckas 3anadya CIeAyOLIEro TUIA:

— rpaduyeckuii cnocol pacyera MEKTPUUYECKOM LIEeTH ¢ HETMHEHHBIMU PE3UCTUBHBIMU
DIIEMEHTaMH

13.1. AHasiu3 mepexoaHbIX MPOIECCOB B JUTMHHOM JTUHUU. Pacy€T mpsiMbIX U 0OpaTHBIX BOJIH.
[TpakTrueckas 3anaya CIeAyOLIEToO TUIA:

— aHAJIMTUYECKHH c11oco0 pacyeTa IEKTPUUYECKON LIeMU ¢ HEMMHEHHBIMU PE3UCTUBHBIMU
DIIEMEHTaMH

14.1. CocraBiieHH€e Y3JIOBBIX YPaBHEHUN JJIsl HEJTMHEHHBIX DJIEKTPHUUECKUX IIETICH.
Oco0eHHOCTH pelIeHNs] HETMHEWHBIX YpaBHEHHI.

[TpakTryeckast 3a1a4ya cIeAyIOLEro TUIa:

— pacueT TMHAMUYECKHX PEXXUMOB B JUIMHHBIX JTMHUAX 0€3 OTEPb.

15.1. MeTron AMCKPETHBIX JTUHEUHBIX MOJIETIEH HETMHEMHBIX PE3UCTUBHBIX LIETICH.
ITpakTryeckast 3a1aya CIEAyOLIEro THIIA:

— pacyeT COTJIaCyIOIIEr0 YCTPONCTBA B TIMHHBIX JTUHUAX 0€3 MoTeph

16.1. ITpuMmeHeHne yCI0BHOM JIMHEAPU3ALMU HETMHENHOTO 2JIEMEHTA U KyCOYHO-TUHENHON
anmnpoKCUMAallUU XapaKTePUCTUK HETMHEHHOT O AJIeMeHTa JUIsl pacyéra JUHAMHUECKUX
PEKMMOB B HEJIMHEHWHBIX LEMAX.

[TpakTryeckast 3a1a4ya cIeAyIOLEro TUIa:

— pacueT YCTaHOBUBIIMXCS PEKUMOB B JITMHHBIX JIMHUAX 0€3 MOTeph B YaCTOTHOI 06iacTu
17.1. IlpuMeHeHre AaHATUTUYECKON aIlITPOKCUMALIMH XapaKTEPUCTUK HEJTUHEHHBIX 3JIEMEHTOB
JUIsl pacuéra IMHaMUYECKUX PEXKUMOB.
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[IpakTuueckas 3aa4a ClIeIyIOIIETO TUIA:

— pacyeT yCTaHOBUBILIUXCS PEKUMOB B JUIMHHBIX JIMHUSX 0€3 MOTEph B YACTOTHOW 00J1aCTH
18.1. MeToa IMCKPETHBIX JIMHEHUHBIX MOJIeNICH HETMHEHHBIX PE3UCTUBHBIX IICTICH.
[TpakTryeckas 3a1a4ya cIeAyIOEro TUIa:

— pacyeT yCTaHOBUBIIUXCS PEKUMOB B JUIMHHBIX JTHHHUSIX 0€3 MOTEPh B 4aCTOTHOM 00JIaCTH
19.1. CocraBienue y3JI0BbIX YPABHEHUH 1J1s1 HEJTMHEHUHBIX AJICKTPUUECKUX IETICH.
Oco0eHHOCTH pellIeHUs] HETMHENHBIX YPABHEHUH.

[TpakTryeckas 3a1a4a cIeAyIOIEro TUIa:

— pacyeT yCTaHOBUBIIUXCS PEKUMOB B JUIMHHBIX JTHHHASX 0€3 MOTEPh B YACTOTHOM 00JIacTH
20.1. Pemienne ypaBHEHUH JIMHHOM JIMHUW B oniepaTopHOi ¢opme. BropuuHsie nmapameTpsl
JUIMHHOW JIMHUM.

[TpakTryeckas 3a1a4a cIeAyOIEro TUIa:

— rpaduyeckuii cnoco0 pacdera 3JIEKTPUIECKOH MU ¢ HEIMHEHHBIME PE3UCTUBHBIMU
3JIeMEHTaMu

MartepuaJbl 1Ji IPOBEPKHU OCTATOYHBIX 3HAHUI

1.BAX - st0:

OTBeThI:
1. BHELIHSIS aHAIUTUYECKAsi XapaKTepUCTUKA 2. BHYTPEHHSSI aHATUTHYECKask XapaKTEPUCTHKA
3. BO3MOJKHAs aHAJIMTUYECKAs XapaKTePUCTUKA 4. BOJIbT-aMIIEpHAst XapaKTePUCTHKA

Bepnpiii otBer: 4.
2.Y HeNMHEWHBIX PE3UCTOPOB BEITUYMHA COMPOTUBIICHUS:

OTBeETHI:
1. mocTostHHAs 2. MEHSIET CBOE 3HAUYCHHE 3. oTpULIaTeIbHas 4. BCera paBHa HYJIIO

Bepnpsiii otBer: 2.
3 .M aeanbHbBIA JUOMI:

OTBeETHI:
1. mpomycKaeT TOK MpU OTPUIIATEIIBHBIX HAMPSHKEHUSIX 2. 9KBUBAJIICHTEH Pa3pbIBY B IIETH MPU
MOJIOKUTENBHBIX HANIPSKEHUSAX 3. SKBUBAJIEHTEH HYJIEBOMY CONPOTUBJIEHUIO MPU
MTOJIOKUTEIHHBIX HAMIPSKEHUSX 4. SKBUBAJICHTEH KOHICHCATOPY MPU OTPUIIATETBHBIX
HaIPSKEHUAX

Bepnpniii otBer: 3.
4.]1ns moctpoenus obmierd BAX cxembl ipu mocieoBaTeIbHOM COSTUHEHUN HETMHEHHBIX
3JIEMEHTOB:

OtBeThI:
1. cKJIabIBAIOTCSI TOKH MPU OJAMHAKOBOM HANPSHKCHUH 2. BEIYUTAIOTCS TOKU MTPH OJJMHAKOBOM
HaIpsKEHUU 3. BBIYUTAIOTCS HAMPSKEHUS IPYU OIMHAKOBOM TOKE 4. CKIIaJbIBAIOTCA
HaIPsKEHUS TIPU OJTMHAKOBOM TOKE

BepHusliii otBerT: 4.
5. Ana noctpoenust oobuieit BAX cxeMbl npu napauielbHOM COETUHEHNU HETMHEHHBIX
3JICMCHTOB:

OTBeTHL:
1. BBIYMTAIOTCSA TOKH MPU OJIMHAKOBOM HANPSKEHUH 2. CKIIAAbIBAIOTCS TOKU MTPU OJJMHAKOBOM
HaIpPsHKEHUH 3. BBIYUTAIOTCS HAMPSDKEHUSI IPU OJTMHAKOBOM TOKE 4. CKIIaIBIBAIOTCS
HaIpsKEHUs IIPU OJIMHAKOBOM TOKE

BepHsliit otBert: 2.
6.CxeMa IBYXMOIYMEPHOTHOTO BBHITPSIMUTENS HANPSHKEHUS (MOCTOBAsI) COCTOUT M3
COCTMHEHMS:

OtBeThI:
1. Tpéx naeanbHBIX TUOAOB 2. MATH UACATBHBIX JUOI0B 3. YETHIPEX UICATBHBIX TUOJO0B 4.
IISCTH UJICANbHBIX JHUOJIOB

BepHnsiit otBert: 3.
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7.Kakas anexTpuyeckast Liellb Ha3bIBAETCSl HETMHENHON

OtBeTsI:
1. ecu B e€ cocTaBe COAEPKUTCS HE MEHEE TPEX HEJIMHEHHBIX PE3UCTOPOB 2. €CIu B €€
COCTaBE COJEPIKUTCS HE MEHEE JBYX HEJIMHEHWHBIX PE3UCTOPOB U OJIMH KOHIEHCATOp 3. €CIIU B
e€ cocTaBe COJAEPIKUTCS XOTS Obl OJJMH HETUHENHBIN 3JIEMEHT 4. €CIIU B €€ COCTABE COJEPIKUTCS
HE MEHEE JBYX HEJIIMHENHBIX PE3UCTOPOB U OIHA UHAYKTUBHOCTD

Bepnbiii oTBeT: 3.
8.Cxema OJHOIIOIYIIEPUOAHOTO BBIIPSMUTEINS HAIPSHKEHUS IPUMEHSIETCS JUIsl IOy YCHHUS

OTtBeThI:
1. cuHyCOMIANBHOrO HANPSHKEHUS 2. IOCTOSHHOTO HANPSKEHUS 3. IPSMOYTOJIBHOTO
HaNpsDKEHUs 4. TPEyrobHOIO HallpsHKEHUS

Bepnpsiii otBer: 2.
9.9t1o Takoe ZB

OTtBeTsI:
1. BXOJIHOE CONPOTUBIIEHNE AJITMHHON JMHUM 2. BOJTHOBOE COIIPOTUBIIEHUE JUIMHHOM JIMHUU 3.
BXOJIHAsl IPOBOJAMMOCTb JUIMHHOM JINHUY 4. BXOJHAs! MOUIHOCTD JJIMHHOW JIMHUH

BepHbiii oTBeT: 2.
10.B pexxnme cornacoBaHHON HArpy3Kky B AJIMHHOM JTMHUM O€3 OTEph:

OTBeThI:
1. ZBx>7ZB 2. ZBX

Bepnbiii otBeT: 3.
11.B nauHHBIX TUHUAX 0€3 moTeph

OTtBeThI:
1. HanpspKeHUe paBHO CyMME HaIlpsDKEHUH MPsIMOM 1 0OpaTHON BOJIHBI 2. HANIPSDKEHUE PaBHO
Pa3HOCTH HAIPSLKEHUN MPSIMOM M 0OpaTHOM BOJIHBI 3. HAIPSKEHUE PAaBHO IPOU3BEIEHUIO
HANpPSDKEHUH TPSIMOU 1 0OpaTHOM BOJHBI 4. HAMPSHKEHUE PABHO YACTHOMY HAIMPSKEHHMA
pSMOI 1 00pPaTHOW BOJTHBI

Bepwnsiii otBert: 1.
12.ITpu Zu=0 B 1IMHHOM JIMHUU O€3 MOTEPD

OtBeTsI:
1. Bo3HUKaeT Oeryiasi BOJHA HAMPSHKEHHS 2. BOSHUKAET CTOsIYasi BOJIHA HAIIPSDKEHUS 3.
HapspKEHUE BAOJIb Beell muHUM paBHO 0 4. TOK B1oJIb Beel JTMHMU paBeH 0

BepHnpniii oTBeT: 2.
13.B TpéxazHbIX HCTOUHHKAX

OTBeThI:
1. BeIMYMHBI HAPSYKEHUH UCTOYHUKOB a0COIIOTHO OJJMHAKOBBIE 2. BEJIMYMHBI HAIPSHKCHUN
MCTOYHUKOB OTIM4atoTcs B 3 pa3a 3. (ha3bl BceX HCTOUHUKOB OJIMHAKOBbIE 4. MOTYJIU
HanpsOKEHUH OJMHAKOBBIE, a (ha3bl oTnuyatorces Ha 120 rpagycos

BepHpniii oTBeT: 4.
14.B mIMHHBIX TUHUAX

OtBerTsI:
1. BenMuMHa TOKA U HAIPSKEHUS 3aBUCAT OT PpacCTOSHUSA 2. BEIMYMHA TOKA U HAIIPSDKEHUS HE
3aBHUCST OT PAaCCTOSHUS 3. BEJIMUMHA TOKA U HANPSDKEHUS TOCTOSTHHBI 4. BETMYMHA TOKA U
HaANpPsDKEHUS PaBHBI HYJIIO

Bepnsiit orBert: 1.
15.41o Takoe k03(h(HUIHMEHT OTpaKEHUS

OtBerTsI:
1. OTHOIIEHHE MOIHOCTEW NCTOYHMKA U HArPY3KH 2. OTHOIIEHNE TOKOB NCTOYHUKA U HArpy3Ku
3. OTHOIIEHHE HANPSXKEHUH 00paTHOM U MPSAMOI BOJIH B Harpy3ke 4. OTHOIIEHHE HaNPsLKEHUN
00paTHOW U MPsIMOH BOJIH B TOYKAX MOJKIIIOUYEHUS reHepaTopa

BepHnsiit otBert: 3.
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II. Onucanue wKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakxmepucmuku 6blnoAHeHUs: 3HaHus.: BICTaBIIIETCS OLICHKA 5 («OTIUYHOY»), €CITU
MPABUJIHO BBITIOJIHEHO MPAKTUYECKOE 33JJaHUE U IIPH OTBETE HA BOMPOCHI SK3aMEHAIIHOHHOTO
OwJieTa M Ha JOMOJIHUTEIIBHBIC BOIIPOCH! 00YYaIOIIMICS ITOKa3all, 4TO BJIAJCET MaTCPHATIOM
W3YYCHHOU TUCUUIUINHBI, CBOOOTHO MPUMEHSET CBOW 3HAHUS AJIs1 O0BSICHEHUS PA3INYHBIX
IIPOLIECCOB M SIBJICHUH WIIM PELICHUS 3a1a4

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuku 6bIN0IHeHUs 3HaHUsA: BrICTaBIgeTCs OlleHKa 4 («XOpOLIOY), eCITH
MPABUJIBHO BBIMOJIHEHO MPAKTUYECKOE 3aJaHUE WU B HEM JIOMYIIEHO He 0oJiee OJHOM OMMOKH,
KOTOpast ObLIa CaMOCTOSTEIPHO UCTIPABIIEHA O0YYAIOIIMMCS, U TIPH OTBETE Ha BOTIPOCHI
HK3aMEHAIIMOHHOTO OMJIeTa U Ha JOTOJIHUTEIbHbIE BOMPOCH 00YUaIOIIUNCS JOMYyCKAeT HErpyobie
OIIHUOKHU

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmukuy 6bINOIHeHUs 3Hanus: BrIcTaBiseTcs oneHka 3
(«yIIOBJIIETBOPHUTEILHOY), €CIIHM B BHIITOJIHEHHOM MPAKTUICCKOM 33JIaHUU JIOMYIICHBI TPyObIe
OLIMOKH, KOTOPBIC 3aTE€M MCITPABIICHBI O0YYAIONIMMCS [TPH YYaCTUU IK3aMEHATOpa WU

MPAKTUYECKOE 3aJJaHKE HE BHIMOJHCHO B TIOJTHOM 00BbeMe, HO O0yJaIONTUIICS CMOT IOBECTH

pellIeHHE 0 KOHIIA TIPU YYaCTHH SK3aMEHATOPa, M B OTBETaX Ha BOIPOCHI IK3aMEHAIIMOHHOTO
OwsieTa TOMyIICHBI OMTUOKH

Oyenka: 2
Onucarnue xapakxmepucmuxu bInoIHeHUs 3HaHUus: BBICTaBIIIeTCS OIICHKA 2
(«HEYIOBJIETBOPUTEIHLHOY), €CIIH MIPAKTUUYECKOE 3aJaHNE HE BHITIOTHEHO WIIM HE JaHbl OTBETHI Ha
BOIIPOCHI IK3aMCHAIIMOHHOTO OWJIeTa ¥ HE BBITIOJHEHBI KPUTEPUH IS OIICHKH 3
(«yIOBIETBOPHUTEIHHOY)

1I1. Ilpasuna évicmasienusn umozo80i OyeHKu no Kypcy

Onenka ompenensieTcss B cOOTBETCTBUM ¢ [lonokeHuem o OayibHO-PEHTHMHIOBOM cHUCTeMe AJs
ctynentoB HUY «MBW» Ha ocHOBaHUU CEMECTPOBOM U 3K3aMEHAIIMOHHOMN COCTaBIISIFOIINX
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JL1s1 KypcoBOro nNpoeKkTa/padoTsl:

3 cemecTp

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

Ha 3amuTe KypcoBoii paboThl 00yyaromeMycs 3aJal0Tcs TEOPETUIECKUE U MPAKTHUECKUE BOIIPOCHI
0 MPEICTABICHHON PacueTHO-MOSICHUTEIBHOM 3al1CKe

II. Onucanue wKanvl oueHUBAHUA

Ouenxa: 5
Huorcnuii nopoe évinonnenus 3adanus 6 npoyenmax. 100
Onucanue xapakxmepucmuxu 6bINOJIHeHUs: 3HaHUs: BhICTaBIISIETCS OLICHKA 5 («OTJIIMYHOY), €CITH Ha
BCE BOIIPOCHI JIaHbI IPABUJIbHBIC OTBETHI, 0€3 HE0YETOB. PacyeTHO-TOSICHUTEIbHAS 3aITHCKa
oopmiieHa aKKypaTHO, BCE PacyeThl BHITIOJIHEHBI BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax: 70
Onucanue xapakmepucmuxkuy 6bINoIHeHUs 3HaHus: BeicTaBIseTcs OleHKa 4 («XOpOIIOoy), €CITU Ha
BCE BOIPOCHI JIaHbI OTBETHI, IIPX 3TOM CYMMapHO JIOIYIIEHO He OoJiee IBYX onmbok. PacueTHo-
MOSICHATEIIbHAS 3amicKa opopmIleHa aKKypaTHO, BCE PacUeThl BHITIOJHEHBI BEPHO, OJTHAKO
BO3MOJKHBI HEOOJIBIIINE HEIOUETHI ( HE YKa3aHbl Pa3MEPHOCTH Y BEJIMYWH) OO pacyeTHO-
MOSICHUTEIIbHAS 3aIKMCKa C/IaHa C OTO3/JaHUEM CpOKa He OoJiee ueM Ha HEe/IeIio

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakxmepucmuxu 8blnoJIHeHUs: 3HaHus: BpICTaBIseTcs oleHKa 3

(«yIIOBIIETBOPHUTEILHOY), €CITH HE MEHEe YeM Ha IOJIOBHHY BOIIPOCOB JaHBI IPABHILHBIC OTBETHI

7100 TpU OTBETE YACcTO JOMYCKAIUCh OIMOKHU. PacueTHo-MosicCHUTENbHAS 3aMucka opopMIiIeHa

HEaKKypaTHO, BCE pacUeThl BHIITOJIHEHBI BEPHO, OJTHAKO BO3MOXKHBI HEOOJIBIITUE HETOYETHI ( HE
yKa3aHbl pa3MEePHOCTH Y BEJTMYHH) JINOO pacueTHO-MOSICHUTENbHAS 3alliCKa CAaHa C OTO3/JaHUEM

cpoka 0oJjiee ueM Ha HeJeIIo

Oyenka: 2
Onucanue xapakxmepucmuxu 8bInOIHeHUs 3HaHUs: BBICTaBIIIeTCS OIICHKA 2
(«HEYTOBIIETBOPUTEIHLHOY), €CIIM KypcoBas paboTa He BHITIOJHEHA UITH BBIOJHEHA
MIPEUMYIIIECTBEHHO HETPABUIHLHO

II1. IIpaguna évicmaenenusn umo2o680i OUeHKU no Kypcy

Onenka 3a KypcoByl paboTy ompejensercss B cooTBeTcTBMM ¢ llonoxkeHuem o OamibHO-
peiiTuHroBoi cucteme uist cryaentoB HUUY «MOWN»
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