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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 crioco6eH UCImoab30BaTh MOJ0KEHHS, 3aKOHBI K METO/IbI €CTECTBEHHBIX HAYK U
MaTEeMaTUKH JJI PEUICHUs 3a/1a4 HH)XCHEPHOU JeATEIbHOCTH
N]I-2 YMeeT npuMeHATh (PU3NUYECKHUE 3aKOHBI 1 MATEMATHYECKUE METOIBI ISl PEIICHUS
3a/1a4 TEOPETUYECKOI0 U MPUKIIATHOTO XapaKTepa

2. OIIK-2 crmocobeH caMoCTOSATEILHO POBOIUTH YKCIIEPUMEHTAIbHBIC HCCIICIOBAHUS U
MCII0JIb30BaTh OCHOBHBIE MPUEMBI 00paOOTKH U MPEICTABICHUS MOJTYICHHBIX JaHHBIX
N]I-2 PaccmarpuBaeT BO3MOXKHBIC BAPUAHTHI PEIICHUS 3a/1a4, OIICHUBAs WX JJOCTOMHCTBA U
HEJOCTaTKU

N BKJIFOYACT:
AJIS TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

®dopma peanuzanuu: buneTsl (MMCEMEHHBIN OTIPOC)
1. Kontponbnas padota Ne 1 (Kontponbsnas padora)
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 (KontposnbHas padota)

®Dopma peanuzaruu: [Tucemennas pabora

1. 3ammTa nomanrHero 3aganus Ne 1 (JlomarmHee 3amanue)
. 3amuTa nomamsero 3ananus Ne 10 (omaminee 3aganue)
. 3ammTa nomanrHero 3aaanust Ne 11 (domaminee 3axanue)
. 3amuTa nomarsero 3ananus Ne 12 (lomaminee 3aganue)
. 3ammTa nomanrHero 3aaanust Ne 13 (domaminee 3axanue)
. 3amuTa nomarsero 3ananus Ne 14 (Jlomaminee 3aganue)
. 3ammTa nomanrHero 3aaanust Ne 2 ([Jomarnraee 3aganue)
. 3amuTa nomarnero 3ananus Ne 3 ([Jomamrnee 3aganue)
. 3ammTa nomanrHero 3ananus Ne 4 ([Jomarnrnee 3aganue)
10. 3amura qomarraero 3aganus Ne 5 (JlomamiHnee 3axanue)
11. 3amura nomamnero 3aganus Ne 6 ([lomaminee 3axanme)
12. 3amurta nomamHero 3aaanus Ne 7 (Jlomaiinee 3a1anue)
13. 3amura nomamnero 3aganus Ne 8 ([lomaminee 3amanme)
14. 3amura nomamnero 3aganus Ne 9 (Jlomaiinee 3ainanue)

O 03O L B~ Wi

®Popma peannszanuu: [IpoBepka 3amanus
1. KoHTpo:b BeIMoHEHUs 11. 7 pacyetHoro 3aganus (PacuetHo-rpaduueckas padbora)
2. Kontponb BeimoaHeHUs 1. 8 pacueTHoro 3aaanus (Pacuerno-rpadudeckas pabora)
3. KonTposns BeinonHeHus mit. 1-2 pacuerHoro 3ananus (PacuetHo-rpaduyeckas padora)
4. KonTpoms BeImosHeHus 1. 3-4 pacdetHoro 3aaanus (Pacuetno-rpadudeckas pabota)
5. KoHTpo:b BbInonHeHus mnil. 5-6 pacuetrHoro 3ananus (PacuetHo-rpaduyeckas padora)




®dopwma peanmzanuu: CmemanHas Gopma

1

0 31 O\ L KW

. 3amuTa nabopatopHoii paboTsl Ne 1, komtokBuyM Ne 1 (TectupoBanue)
. 3ammTa nmadoparoproi padbothel Ne 2, kosutokBuyM Ne 2 (TectupoBanue)
. 3amuTta abopatopHoii paboTsl Ne 3, komutokBuyM Ne 3 (TecTupoBanue)
. 3ammTa nmaboparoproi padoThel Ne 4, koymtokBuyM Ne 4 (TectupoBanue)
. 3amuTa 1abopaTopHoii paboTsl Ne 5, komutokBuyM Ne 5 (TecTupoBanue)
. 3ammTa nmaboparopHoi padoTel Ne 6, kosmtokBuyM Ne 6 (TectupoBanue)
. 3amuTta abopatopHoii paboTsl Ne 7, komutokBuyM Ne 7 (TecTupoBanue)
. 3ammTa nmadoparoproi padotsl Ne 8, koymokBuyM Ne 8 (TectupoBanue)

BPC nucnuIInHbI
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DJIEMEHTHI TECOpHUHn
YCTBIPEXIIOJIIOCHUKO
B

DneMEHTBI TEOPUHU
YEThIPEXIOIIOCHUKO
B

Hecranuonapheie
IIPOLIECCHI B
JIMHENHEIX IETIIX

Knaccuueckui
METOJ, aHAJIN3a
HECTallMOHAPHBIX
MIPOIIECCOB

OneparopHblit
METO/]T aHAIIN3a
HECTaIlMOHAPHBIX
IPOLIECCOB

Anamms
HECTaIlMOHAPHBIX
MIPOLIECCOB METOJIOM




uHrerpana Jroamens

Lenu c
pacnpeeeHHbBIMU
napameTpamMu

Ienu ¢
pacrpeneleHHbIMU + + +
rnapamMeTpaMu

CHHTE3 MaCCUBHBIX
JIBYXITOJIFOCHUKOB

CHHTE3 MaCCUBHBIX
JIBYXITOJIFOCHUKOB

Henunelineie nenu

Henunennrle nenu + +

CrexTpanbHbINA
METO/I aHalIu3a
uerneun

CnexrpanbHbIi
METO/T aHAJTN3a + +
nemneu

BecKM: | 5 10 5 5 15 | 10 5 15 | 10 | 10 5 5

$06m1as yacts//I1s1 MPOMEKYTOIHON arTecTanuud
BPC kypcoBoii paGoTbsl/mpoeKTa

4 cemecTp

Beca kOHTpOIBHBIX MepOnpUsITHiL, Y0

Hnunekc KM- | KM- | KM- | KM- | KM-

Pa3nen muciuIuinHbl KM: 1 2 3 4 5

Cpox KM: 4 8 12 14 16

O3HakoMIIEHHE C 33/IaHUEM Ha paboTy, C METOJUYECKUMU
YKa3aHUSAMH, AJITOPUTMOM aHAJIN3a U XapaKTePUCTHUKOM +
MCXOJHBIX JAaHHBIX KypCOBOW pabOThI

Pacuer KO3(I)(I)I/II_II/IGHTOB nepeaadn OTACIbHBIX 3BCHBEB U
OCIH B IICJIOM

BI)IBOI[ AHAJIMTHYCCKHUX BI)Ipa)KCHI/Iﬁ AJIA IEPEXOJHBIX
XAPaKTCPUCTHUK U IICIIHU B ICJIOM

HOCTpOGHI/Ie BPEMCHHBIX JUarpaMm IOJTYUYCHHBIX
XaAPaKTCPHUCTHUK

BBIBOJ| aHAIMTHYECKUX BBIPAKEHUH 111 BPEMEHHBIX
JMarpaMM HalpspKEHWH Ha BXOJE, M BBIXOJAX Lenen

HOCTpOGHI/Ie BPEMCHHBIX JUarpaMM IOJTYUYCHHBIX
XaPaKTCPHUCTHUK

Pacuer u nmoctpoeHne BpEMEHHBIX JUarpaMM HalpsHKEHUN
Ha BBIXOJI€ LIENU IIPU [10Ja4€ HA BXOJ| [IaYKU UMITYJIbCOB

OdopmieHne MosSCHUTENLHOM 3aUCKHU 10 KaXA0MY U3
NYHKTOB paboThI

Bec KM: | 25 25 25 10 15




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

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

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETCHITHH pe3ynbTaThl  OOYYCHHS TIO
JUCITUIINHE
OIlK-1 N-20rk-1 Ymeer | 3HaTH: 3amuTa J1abopaTopHoii paboTsl Ne 1, komutokBuyM Ne 1 (TectupoBanue)
MPUMEHSITh ¢buznyecKkue | OCHOBHBIE MMOHATHS U KonTpons Beimonnenus nm. 1-2 pacuetnoro 3aganus (PacuetHo-

3aKOHBI M MaTEMaTHYCCKHEC
MCTOJbI I PCHICHHA 3a1a4
TCOPCTUUCCKOTO )51
MMPUKIAAHOI0 XapaKTepa

3aKOHBI TEOPUU
MEKTPUYECKUX LieTen
METO/BI aHATIN3A CIIOKHBIX
NMEKTPUYECKUX LieTIEen
METOJ, KOMIUIEKCHBIX
aMIUIATY L

METObI PacyeTa 4aCTOTHBIX
XapaKTEPUCTHK

METO/BI pacyeTa
HEJIMHENUHBIX 2JIEKTPUYECKUX
Lerneu

METObl aHATIU3A
HECTallMOHAPHBIX IIPOLIECCOB
B JIMHEWHBIX JIEKTPUUECKUX
LeIsX

METO/bI aHATIN3a BOJTHOBBIX
IIPOLIECCOB B HATPY>KEHHOU
JIMHUM TIepefavn

METO/BI pacyeTa
[1apaMeTpPOB JIMHENHBIX
YETBIPEXTIOJIFOCHUKOB
YMers:

MIPOBOJIUTH AHAJIN3 CIIOKHBIX

rpagudeckas pabora)

3amura qomarraero 3aganus Ne 1 (lomaimraee 3aganue)

Kontponbnas padota Ne 1 (KontponsHas padota)

3amuTa naboparopuoit pabotsl Ne 2, komokBuym Ne 2 (TectupoBanue)
3amuTa nomaisero 3ananus Ne 3 ([lomamrnee 3aganue)

KonTpo:ns Beimonnenus nim. 3-4 pacuetnoro 3aganus (PacuetHo-
rpagudeckas pabora)

KontponbHas padora Ne 2 (KontponbHas pabota)

3amuTa 1abopatopHoii paboTsl Ne 3, komutokBuyM Ne 3 (TectupoBaHue)
KonTtpons BeInonHeHus . 5-6 pacueTHoro 3ananus (PacuetHo-
rpaduueckas pabora)

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

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

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

KonTtponbHas padora Ne 3 (KontponbHas pabora)

3amuTa naboparopaoit pabotsl Ne 4, komnokBuyM Ne 4 (TectupoBaHue)
3amuTa nomarrHero 3aganus Ne 9 (lomamiaee 3aanue)

3amuTa naboparopHoit pabotsl Ne 5, komtokBuyM Ne 5 (TectupoBaHue)
3amuTa nomamHero 3aganus Ne 11 (Jomaminee 3ananue)

Kontponbnas padota Ne 4 (KortponsHast pabota)

3amuTa nomarrHero 3aganus Ne 12 (Jlomaminee 3aqaHue)

Kontponbnas padota Ne 5 (KortponsHas pabota)




LIETIEH 10 TIOCTOSSHHOMY TOKY
Y [P TAPMOHUYECKOM
BHEIIHEM BO3JEHCTBUU
OCYULIECTBIISATh CUHTE3
JIMHEVHBIX JBYXITOJIOCHUKOB
I10 33JJaHHBIM
XapaKTEPUCTUKAM
MIPOBOJIUTH PacyeT
pacrpeieIeHni aMILTATY]
HaIpsKEHUN U TOKOB B
JIMHUM TIEpeAadu pu
Pa3IMYHBIX PEXKUMax €e
paboThl

aHAJIN3UPOBATh
HECTAMOHAPHBIE MTPOLIECCHI
B JIMHEWHBIX 3JIEKTPUUECKUX
LIETSAX OMEPATOPHBIM
METOJIOM

paccUuTHIBaTh YaCTOTHBIE
XapaKTEPUCTUKU JTUHEHHBIX
BJIEKTPUYECKUX LIeNen

3amuTta 1abopaTopHoii padbotel Ne 7, komtokBuyM Ne 7 (TectupoBaHue)
3amura madopaTopHoi padboTel Ne 8, kommokBuyMm Ne 8 (TectupoBanue)
3ammra nomarnrHero 3ananust Ne 13 (domainee 3ananue)

3amura qomarnraero 3aganus Ne 14 (JlomamrHee 3a1anue)

3amumra nomarnrHero 3ananus Ne 2 ([Jomaiinee 3aganue)

3amura qomanraero 3aganus Ne 4 ([lomaminee 3agaHue)

3ammra nomarrHero 3ananus Ne 6 ([Jomaiinee 3aganue)

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

KonTpo:s BeImosHEeHUs 1. 7 pacdeTHOTro 3a1anus (PacueTHo-Tpadudeckas

pabora)

OIIK-2

NA-2onk2 PaccmarpuBaer
BO3MOXHBIC BAapHUaHTBI
pelIeHns 3a/1auk, OLCHUBAsI
ux AJOCTOHNHCTBA u
HEJIOCTATKH

3HaTh:

3aKOHBI KOMMYTAITUH H
napaMeTpbl MEPEXO0THBIX
MIPOIIECCOB

TIpaBUJIa MOAKIIIOUEHUS
UCTOYHUKOB U
M3MEPUTENBHBIX TPHOOPOB
JUIST UCCIIETOBAHMS
ANEKTPUUYECKUX LIeTei
rapaMeTpsl TAPMOHHYSCKHUX
CHUTHAJIOB

VYMmeTs:

3amuTa naboparopuoit pabotsl Ne 1, kommokBuym Ne 1 (TectupoBanue)
3amuTa 1abopatopHoi paboTsl Ne 2, komtokBuyM Ne 2 (TectupoBaHue)
3amura 1aboparopHoi paboTsl Ne 3, kosokBuyM Ne 3 (TectupoBanue)
3amuTa 1abopatopHoi paboTsl Ne 4, komtokBuyM Ne 4 (TectrupoBaHue)
3amuTa nomamxero 3aganus Ne 10 (Jomaminee 3aganue)

3amuTa 1abopaTopHoi paboTsl Ne 6, komtokBuyM Ne 6 (TecTrupoBaHue)
3amuTa naboparoproit padotel Ne 7, komnokBuyM Ne 7 (TectupoBaHue)
3amuTa 1abopatopHoii paboTsl Ne 8, komutokBuyM Ne 8 (TectupoBaHue)




AQHAJIM3UPOBATH HEIIMHEHHBIE
3JEKTPUYECKUE LIENH U
MPOBOJUTH UX
3KCIEPUMEHTAIIbHbBIE
HCCIIEI0BAHUSA
aHaJIM3UPOBAThH
HECTAlMOHAPHBIE MTPOLIECCHI
B JIMHEWHBIX JIEKTPUUECKUX
LENsSX U IPOBOJUTH UX
3KCIEPUMEHTAJIbHbBIE
HCCIIEI0BAHUSA
aHAJIM3UPOBATh JIMHEIHBIC
3JIEKTPUYECKUE LIENHU MTPU
rapMOHHUYECKOM
BO3JECHCTBHUU U IO
MIOCTOSIHHOMY TOKY U
MPOBOJUTH UX
JKCIIEpPUMEHTAJIbHbIE
HCCIIEIOBAHUSA
AQHAJIM3UPOBATh YaCTOTHBIE
XapaKTEPUCTUKH JIMHEHHBIX
JJIEKTPUYECKUX LIETIEN U
MPOBOJUTH UX
JKCIIEpPUMEHTAJIbHbIE
HCCIIEIOBAHUSA
AHaJIM3UPOBATH
CTallMOHAPHBIE MPOIIECCHI B
JINHUM TIepeadyu u
MPOBOJUTH UX
JKCIIEpPUMEHTAIbHbIE
HCCIICIOBAHUS




1I. Cooepicanue 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 npoBeaeHHss KOHTPOJIBLHOIO MEpPONPHATHA: BpINONHEHHE 3aaHus B PYKOIMCHOU

dopme

KpaTkoe cogep:kanue 3a1aHus:
3ananue la. Cxema uenu nzodpaxena Ha pucyHke 1. M3BectHbl 3HaueHus 3/1C ucTouHuKoB
¥ TTOTEHIIMANBI BHEITHUX 3aXKUMOB Lieni. Homunansr pesucropoB R1, R2 u R3 ykazansl B
Ta6JII/III€ HHIAWBUAYAJIbHBIX 3aIlaHI/II‘/JI.

1

3 —— 2

Figure 1 PucyHok 1

3ananue 16. Cxema 1enu npejicrabiieHa Ha pucyHke 2. MI3BeCcTHO, 4TO MoKa3aHHs BOJbTMETpA
paBHo Hymo. Conpotunenus pe3ucropos R1, R2, R3 u 3nauenune Toka uctoyHuka J
IMPUBCICHLI B Ta6J'II/III€ WHIAWBHUIYAJIbHBIX SaI[aHI/II\/JI.
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Figure 2 PucyHok 2

KOHTpOJILHLIe BOHPOCLI/SaL[aHI/Iﬂ:

3HaTh: OCHOBHBLIE IIOHSITHSI | 1.0npenenuTe NOTEHIMAT TOYKH A, HAPSDKCHUS 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
OOJIBITMHCTBO BOIPOCOB PACKPBITO. BRIOPAHO BEPHOE HAIIPABICHHUE JJISl PEIICHUS 33124

Ouyenxa: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIeTBOPUTEIBHO" BbICTABIISAETCS

€CJIM 3aJaHNC NPCUMYIICCTBCHHO BBIIIOJIHCHO

KM-2. 3amura nadopatopHoii padotsl Ne 1, kosutokBuym Ne 1

®opmbl peanusanun: Cmenrannas Gopma
Tun KOHTPOJIBLHOr0 MeponpusiTusi: TectupoBaHue
Bec kouTposabHoro meponpusitusi B BPC: 7

IIpouenypa mnpoBeaeHMsT KOHTPOJBHOIO MEpPONPHUATHSA:

[IpoBepka

HaJIu4ysa MW KadeCTBa

JIOMAIIHEeH MOArOTOBKU K Ja00paTOpHOI paboTe, BOIPOCHI 0 NOAr0OTOBKE. Bornpockl Ha 3HaHUS O
XOJly BBIIOJHEHHs JIA0OPATOpPHOW paboOThl M Ha JTale IMpUeMa OTYETa. 3aKIFOYUTEIIbHOE
TecTUpoBaHue (KoyokBUyM). WToromas oneHka BbIcTaBisieTcss no ¢opmyine: 0,2*oreHka 3a
noarotoBky+0,2*onenka 3a oruer+0,6*o1eHKa 3a TECTUPOBAaHHE

Kparkoe cogepxxanue 3agaHusi:
OTBeTUTH Ha BOMIPOCHI 10 TeMe JTa0OpaTOPHOI pabOTHI.
JlaTh 4MCIIOBOM OTBET HA BOTPOCHI 1O CIEAYIOIIUM PUCYHKAM

It
- |—|7
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Figure 3 PucyHok 1

Figure 4 PucyHok 2

R;

e

Figure 5 PucyHok 3

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh.: OCHOBHBIE IIOHATHSI H 1.Kak paccuuTaTh 00I11€€ COMPOTHBICHNE HECKOIBKHIX

3aKOHBI TEOPHH  DIEKTPUUYECKUX PE3UCTOPOB, BKIIFOUEHHBIX IMOCIEA0BATEIBHO?

nerei 2.Kaxk paccuntarth 00111ee COPOTUBIEHUE HECKOIBKUX
PE3UCTOPOB, BKIIFOUCHHBIX MapauIeIbHO?

3HaTh: TpaBUiia  MOAKIIOYEHUS 1.KakoBO Ha3HaueHHE MyJIbTUMETpA?

UCTOYHHKOB U  HM3MEPUTEIBHBIX

npuOoOpoB AN HMCCIENOBaHUs

SJIEKTPUYECKHX LIeTen

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

1./l cxemBbl Ha pUCYHKE | onpeaenuTe 4nucio y3jioB
nenu

2.JIns1 cxeMmbl Ha pUCYHKE | omnpenenuTe 4ncio BeTBen
nenu

3./l cxembl Ha pUCYHKE | onpeaenuTe 4nucio Xopa
rpada menu

4.]Ins1 cxembl Ha pUCYHKE | onpenenuTe 4ncio
ypaBHeHI/IfI JJI1 aHaJIM3a eI METOA0OM Y3JI0BBIX
MIOTEHIIUAJIOB

5./1ns1 cxeMbl Ha pUCYHKE | omnpenenuTe HanpaBJIeHUE
HanpspKeHUs Ha UCTOYHMKE E1

12




6.J1711 cXembl Ha pUCYHKE 2 ONPEIEIIUTE, HA KaKOM
pesucrope OyAeT HauMEHbIIIee HAMPSDKEHUE

7.J1511 cXeMbl Ha pUCYHKE 2 ONPEIeIUTE HAIPSKEHUE Ha
pesucrope R1

8.7 cxeMbl Ha pUCYHKE 3 ONpeienuTe, Yepe3 Kakoi
pesuctop OyAeT MPoTeKaTh HANMEHBIIHI TOK

9.J151s cxembl Ha pUCYHKE 3 ONPEACIIUTE TOK,
IIpOTEKAIINI yepe3 pesuctop R2

10.0Onpenenure, OyIeT JIM TeUb Yepe3 MO TOK, €CIIM Ha
a”oje auoja nmorennuan 8 B, a Ha karone 4 B

Onucanne MKAJbI OIleHUBaAHUS:

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

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

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

KM-3. 3amuTa qomManiHero 3aganus Ne 2

®opmbl peanuzanuu: [luceMenHas padora

Tun KOHTPOILHOI0 MeponpuaTHs: JloMalHee 3a1aHNue

Bec koHTpoabHOro Meponpustusi B BPC: 3

IIpoueaypa nmpoBeneHHsi KOHTPOJIBHOIO MEpPONPUATHA: BBINOIHEHNE 3aaHUs B PYKOIMCHOM

dbopme

Kparkoe cogep:xanue 3aiaHus:
2a. Cxema 1ienu u3zoOpaxeHna Ha pucyHke 1. Homunans! pesucropos R1-R6, a Takke Tumsl u
HOMMHAaJBI ncTouHUKOB nuTanust UI11-UI13 yka3zansl B Tabnniie MHAMBUAYAIbHBIX 3a/IlaHUH.

R R4 : UL

HI1 R>

®»
s ‘|‘ Rs :

HIT;
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Figure 6 PucyHok 1

26. ConpoTHuBICHUEM Harpy3ku RH cuuTaeTcst ouH U3 pe3ucTopoB 1ienu R1-R6, ykazanHsIii B
TabynLe 3aJaHui

KoHTposibHbIe BONPOCHI/3a1aHUA:

3HaTh: METO/bl aHaJM3a CIOXKHBIX 1.Ucnonb3ys npenioxKeHHbIH METO] aHanu3a (As1s
IIEKTPUYECKUX Lienei YETHBIX HOMEPOB BapUAHTOB — METO/I KOHTYPHBIX TOKOB,
JUISL HEYETHBIX — METOJ] Y3JIOBBIX HAINPSKEHUI ), HaliuTe
TOKHU BETBEH U MOTEHIIMAJIBI Y3I0B OTHOCUTEIILHO
6a3ucHOro Ha pucyHKe 1

2.Bocnonbs3oBaBmuck Teopemamu Hoprona u TeBenuna,
OIIpEEIUTE MapaMETPhl SKBUBAJIEHTHBIX T€HEPATOPOB,
KOTOPBIMH MO’KHO 3aMEHUTh pacCMaTpUBAEMYIO 1€
OTHOCHTEJIHO 3aKUMOB HAarpy3ku u3 1. 20

OnucaHue MKaJbI OLleHUBAHUS

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

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evinonnenus 3Hanus: OLeHKa "Xopouo" BEICTaBISAETCS €CIIU
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHUE JUISI PEIICHUS 32,124

Oyenka: 3
Huoicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu evinoanenus snanus: OneHka "yJI0BISTBOPUTEIIHHO" BEICTABIISICTCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BHITIOTHEHO

KM-4. KoHTpOo/1b BBINOJHEHHS NI, 1-2 pac4yeTHOro 3aiaHus

®opmsl peasmzanuu: IIposepka 3aganus

Tun koHTpoABLHOr0 MeponpusiTusi: Pacuetno-rpaguyeckas padora

Bec kouTposabHoro meponpusitusi B BPC: 5

IIpouenypa npoBeneHUs KOHTPOJIBLHOro MeponpuaTusa: [IpoBepka MpaBUIBLHOCTH BBINIOJHEHHUS
MYHKTOB | U 2 pacyeTHOro 3aJjaHus

Kparkoe conepxxanue 3agaHus:
HmeeTcs pa3BeTBIIeHHAs LIENb — CHCTEMA CBA3aHHBIX KOHTYPOB (PUCYHOK 1), cxema u
napameTpsl KOTOpoii 3aianbl (Tabnuna 1). Ha BXoJ 1ienu BKITIOYEH UCTOYHUK TAPMOHUYECKOTO
CUTHaJIa (MCTOYHUK HaIPsLKEHUS WIM UCTOYHUK ToKa) ¢ amruntyaoi EO=1 B (wm [0=1 MA) n
HYJIeBOM HayaJlbHOU (hazoil.
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Figure 7 PucyHok 1. Cxema 1 (npumep 3agaHHO cxembl)

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:

VYMern: MPOBOJUTH aHanu3 1.ITynkr 1. 300pa3uTe NpuBEACHHYIO B 3aJaHUU CXEMY
CJIOKHBIX IIENEH MO MOCTOSHHOMY nernu. OTMETHTE U IPOHYMEPYUTE €€ Y3JIbl U TIaBHbIE
TOKY M TpUd TapMOHUYECKOM KOHTYpPBL. YKaXXUTE Ha CXeM€e BHIOpAaHHBIEC YCIOBHO-
BHEIIHEM BO3JICHCTBUU MOJIOXKUTEIbHBIC HAMPABIICHUS U HYMEPAIIO TOKOB

BETBEH U KOHTYPHBIX TOKOB I'JIJaBHBIX KOHTYPOB.
2.Ilynkr 2. CocTaBbTe U 3alMILNTE CUCTEMbI YPaBHEHHM
LIENU 110 METOJaM KOHTYPHBIX TOKOB U Y3JI0BbIX
HaIpsHKECHU.

Onucanue MIKAJbI OLlEHUBAHUS

Ouenka: 5
Huosienuii nopoe sévinonnenus 3adanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTIUYHO" BBICTABIISETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJIHOM 00bEME WIJIH BBITIOIHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABICHUE AJIS peIIeHUs 3a1a4

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

KM-5. Kourpoabnas padora Ne 1

®opmbl peaju3anum. bunersl (MMCbMEHHBIH OMPOC)

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTpoabHoro meponpustusi B BPC: 8

IIpoueaypa mnpoBedeHUs] KOHTPOJILHOrO MeponpusTHusi: BrinonHenue 3agaHus Owuiera B
PYKOIIHUCHOM popme

15




Kpartkoe cogep:xkanue 3aiaHuA:
Jl1st cxembl Ha pUCYHKE OTBETHTE Ha BOIIPOCHI OnieTa

1
I

E R,
R, Ryl | R4

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMerTsh: MPOBOJUTH aHanu3 1. Haiigute Bce TOKU U HANPSIKEHUSI METOJ0M

CJIOKHBIX LENEH MO MOCTOSSHHOMY KOHTYPHBIX TOKOB, €CJId U3BecTHO, uTo E =5 B, R1 =R2
TOKY W TpU TapPMOHUYECKOM =R3=R4 =1 xkOm

BHEIIIHEM BO3/IEUCTBUHU 2.1IpoaHanu3upyiTe NpaBUILHOCTb BKJIIOUEHUS B CXEMY

ncroyHuka. Onpeaenure, €CTh JIM B CXEME JIMITHUE
pe3UCTOpPHI (HE BIUAIONIME HA 3HAYCHUS TOKOB U
HaMpsDKEHUH Ha IPYTHX Pe3UCTOpax)

3.Paccunraiite napaMeTpsl SKBUBAJIGHTHOTO HCTOUHUKA
TOKa, CYUTAs], YTO HArpy3Ka MOAKIIOYAETCS MapaiieIbHO
pesuctopy R4

Onucanne MKAJbI OIlCHUBAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME HJTH BBITIOJIHEHO NMPSHMYIIECTBEHHO BEPHO

Ouyenka: 4
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE /IS pelIeHUs 3a/1a4

Oyenka: 3
Huosicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTENHHO" BBICTABISETCS
€CIIU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

KM-6. 3anura tomamsero 3aganus Ne 3

®opmbl peanuzanuu: [luceMenHas padora

Tun KOHTPOJILHOI0 MeponpuaTHs: JloMalHee 3a1aHue

Bec konTpoabHOro Meponpustusi B BPC: 3

IIpoueaypa nmpoBeaeHMsi KOHTPOJIBHOIO MEpPONPUATHA: BBINOIHEHNE 3aaHUsl B PYKOIMCHOU

dbopme

Kparkoe cogep:kanue 3a1aHusA:
JIBa xomriekcHBIX yucia A u B 3aganb! B Tabnuie | WHAWBUYyaTbHBIX 3aJaHUH (B
anreOpanveckoit hopme)

Taomuma 1
Bapuant | A B C
1 2-j4 | -1+j2 | (A+B)/IA
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KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: METOJ  KOMIUIEKCHBIX 1.IlpencraBbre A 1 B B TpuroHomeTpuyeckoi u
aMILTUTY] 9KCHOHEHIMATIBHON (OpMax 3alucu KOMILJIEKCHBIX
qucen

2.M300pa3ute KOMIUIEKCHBIC uncia A, B BekTopamu Ha
KOMIUJIEKCHOM TJIOCKOCTH

3 Hatimute xomiuiekcHoe unciio C, SBIstonieecs
anredpandeckoi komOuHaruei uncen A u B, 3aanHoit B
tadimue 1

Onucanue MKAJbI OICHUBAHUA:

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

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapaxmepucmuxu eblnonenus 3Hanus: OLeHKa "Xopouo" BbICTaBISETCS €CIU
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHka "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJ]aHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

KM-7. 3amuTa Ja6opaTopHoii padoThl Ne 2, KOJIJI0OKBUYM Ne 2

®opmbl peanusanun: CmentanHas Gopma

Tun kouTpobHOrO Meponpusitus: TectupoBanue

Bec kouTposabHoro meponpusitusi B BPC: 7

IIpouenypa mnpoBeaeHMs KOHTPOJBLHOr0 MeponpusaTusi: [IpoBepka Hamuuus M KadecTBa
JIOMaITHEeN OArOTOBKHU K JJabopaTopHOM padoTe, BOIIPOCH! 10 MOAr0oTOBKE. Bonpock! Ha 3HaHMS 11O
XOJly BBINOJHEHUs JIaOOpaTopHOW paboOThl M Ha JTale IMpueMa OTyeTa. 3aKIIUUTENIbHOE
TecTUpoBaHue (KoymokBuyM). WrToromas oneHka BbicTaBisieTcss no ¢opmyne: 0,2*ouenka 3a
noarotoBky+0,2*omnenka 3a oruer+0,6*o1eHKa 3a TECTUPOBAaHHE

KpaTKOC CoA€cpKaHMuE 3alaHUA:

OTBeTUTH Ha BOMIPOCHI [0 TeMe JTaA0OPaTOPHOM PabOTHI.
JlaTh 4uCIIOBOM OTBET HA BOIMPOCHI MO CIEIYIOMIUM PUCYHKAM
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Figure 8 PucyHok 1

O

Figure 9 PucyHok 2

Figure 10 PucyHok 3

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHBLIE NOHATUA WU
3aKOHBI TeOpI/II/I SHGKTpI/I'-IeCKI/IX
nerneun

1. Kakum 06pa30M MOZKHO 3KCIICPUMCHTAJIBHO
OIIPECACIIUTD MapaMETPbl SKBUBAJICHTHOI'O KCTOYHHUKA

SAC?

3HaTh: MapaMeTpbl FTApMOHUYECKHIX
CUTHAJIOB

1.Kak cBsI3aHbI aMIUTUTYTHOE U IEUCTBYIOIEE 3HAYECHUS
rapMOHHUYECKOT0 HAMPSKEHUS?

3HaTh: TpaBUIA  TOAKITIOYCHUS
UCTOYHUKOB M  U3MEPHUTEIhHBIX
npuOOpPOB I HCCIEAOBaHUS
DIIEKTPUYECKUX Ieneit

1.Kakum oOpa3om B cxemy BKIIIOUAETCSI BOJIBTMETP?
OO0mpscHUTE, TOUEMY
2.Kakum o0pa3oM B cxeMy BKIIFOUAETCS aMIiepMeTp?
OO0BsicHHTE, TOYEMY

YMeTh: aHaIU3MpPOBATh JINHEWHBIE

1.J1s1 cxembl Ha pUCyHKe | onpenennTe 4ucio
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JEKTPUUYECKUE 1enu npu ypaBHEHUH JJI aHAJIN3a LIETIH METOJIOM Y3JI0BbIX

rapMOHMYECKOM BO3JIEUCTBHUH U T10 MOTEHIMAJIOB

MOCTOSSHHOMY TOKY M TPOBOJIUTH 2.JIns1 cxembl Ha pUCyHKe | ompeaenuTe Yucio

ux AKCIIEPUMEHTAIIbHbIE ypaBHEHUH IS aHAJIM3a LIETTH METOJIOM KOHTYPHBIX
UCCJICIOBAHHUS TOKOB

3.l cxembl Ha pUCYHKE 1 paccuuTaiiTe COpOTUBIIEHUE
SKBUBajJIeHTHOT0 uctouHuka IJIC, ecnu Harpy3kou
SBJIETCS

pesucrop R1

4. ]Jnst cxemMbl Ha pUCyHKe | orpeaenure, CKOJIbKO BETBEH
HMCTOYHUKOB JIOJDKHBI BOWTH B JiepeBo rpada

5.71s1 cxeMbl Ha PUCYHKE 2 ONPEIETUTE YHCIIO BETBEH
nepeBa rpada mnenu

6./15151 cxembl Ha pUCYHKE 2 ONPEAEIUTE COIPOTUBIICHHE
R2

7.5 cXxeMbl Ha pUCYHKE 2 ONPEAEIUTE, COAECPKUT JIU
CXeMa Pe3UCTOp, CONPOTUBICHUE KOTOPOTO HE BIUSET HA
TOKU U

HaIpPsDKEHUS OCTAJIBHBIX 3JIEMEHTOB LIETIN

8.J171 cxeMbl Ha PUCYHKE 2 pacCUUTANTe COMPOTUBIICHUE
SKBHMBAJIEHTHOI'O UCTOYHHUKA TOKa Rr, ecnu pezuctop
Harpy3ku

RHu noaxmovaercs napamienbHo pesuctopy R1

9.[1ns rpaduKoB HA PUCYHKE 3 YKa)KUTE HOMEP
KoJ1e0aHus1, KOTOPOE SIBJSETCS ONEPEKAIOLIIM

10./{ns1 rpadukoB Ha pUCyHKE 3

OIIpEeACIUTE LUKIMYECKYI0 YaCTOTY TapMOHUYECKOTO
kosnebanus (B I'1), A7 KOTOPOTO M3MEpeHbl 3HaYeHus t1
=75 Mc, t2 =175 Mc.

OnucaHue MKAJbI OlleHUBAHUS

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

Oyenka: 4
Hudicnuii nopoe sévinonnenus 3aoanus 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 svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnenus snanus: OneHka "ya0BICTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MTPEUMYIIECTBEHHO BBITIOJHEHO

KM-8. 3amuTa gnomamHero 3aganus Ne 4

®opmbl peaausanun: [lucpmennas padbora

Tun KOHTPOILHOI0 MeponpuATHA: JlOMallHee 3a1aHue

Bec konTpoabHoro meponpustusi B BPC: 3

IIpoueaypa npoBeaeHHs KOHTPOJIBHOIO0 MepONPUATHA: BBINOJIHEHNWE 3aaHUS B PYKOIIMCHOMN

dbopme
19




KpaTtkoe conepxkaHue 3a1aHusi:
[TapameTpsl rapmonnueckux Hanpspkenuid [, Uml, Um2, phil u phi2 npuseaens: B Tabmuie 1
VH/IUBUYAJIbHBIX 3aJaHUN

Tabmuna 1
Bapwmanr | [, pag/c | Uml, B | Um2, B | phil, pax | phi2, pan
1 1015 5 3 0 1

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh:  METOA  KOMILJIEKCHBIX 1.'apmonnueckoe Hanpspxenue ul(t) umeer yactoty L u
aMIUIUTY L komIuiekcHyto ammntyny Ul = Uml-exp(j-phil).
3anummTe BeIpaKeHHUE, onuchiBaroiee Gpynkiuio ul(t), u
ocTpoiite ee rpaduk, BEIOpaB B KAYECTBE HE3aBUCHMOMN
nepeMeHHol Oe3pa3MepHbIil mapamertp [t.

Hatigure dynakunum u2(t) u u3(t), umeromue
KoMILIekcHbIe aMmuuTyabl U2 = jUl u U3 =-jUL.
[TocTpoliTe Ha KOMILUIEKCHOM INIOCKOCTH BEKTOPBHI,
COOTBETCTBYIOIIME KOMIUIEKCHBIM amruiutyaam Ul, U2 u
U3

2.Y4acTOK LIeTIi COCTOUT U3 JIBYX MOCIEA0BATEIHHO
BKJIFOUCHHBIX UCTOYHUKOB HAMPSHKEHUS OJMHAKOBON
4acTOTHI C KOMIUIEKCHBIMU amIutuTyaamu Ul =
Uml-exp(j-phil) m U2 = Um2-exp(j-phi2) (cM. Tabmuiry
1).

Paccunraiite KOMIUIEKCHYIO aMIUTHTYRy HanpspkeHus U3
Ha BHEIIHUX 32)KMUMax 3TOr0 y4acTKa U MPOCTPOMTe
BEKTOPHYIO JHarpamMmy HanpspKeHUN

Onucanue MIKAJbI OLEeHUBAHUS

Ouenka: 5
Huodienuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" 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

KM-9. KonTpoab BbinoJHeHus 1. 3-4 pac4yeTHOr 0 3aIaHUs

®opmbl peaymzanun: [Iposepka 3aganus

Tun koHTpoIbLHOTO MeponpusiTusi: PacuetHo-rpaduueckas padota

Bec konTpoabHOro Meponpustusi B BPC: 5

IIpouenypa npoBeaeHnsi KOHTPOJIbHOr0 Meponpusitusi: [IpoBepka MpaBMIBHOCTH BBITOJIHEHUS
IIYHKTOB 3-4 pacyeTHOIO 3a/laHus
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Kpatkoe cogepxanue 3agaHus:
HmeeTcs pa3BeTBlIeHHAs LIENb — CHCTEMA CBA3aHHBIX KOHTYPOB (PUCYHOK 1), cxema u
napameTpsl KOTOpoii 3aiansl (Tabauna 1). Ha BXo 1ienu BKITFOYEH UCTOYHUK TAPMOHUYECKOTO
curHaya (MCTOYHHMK HANPsHKCHUS WM KHCTOYHUK TOKa) ¢ ammuiuTynoi EO=1 B (miu 10=1 MA) u
HYJIeBOH HayaJIbHOU (hazoil.
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Figure 11 PucyHoK 1. Cxema 1 (npumep 3agaHHOM CXeMbl)

Tabmuna 1 - @parMeHT Ta0IHIBI UHAUBUIYATBHBIX 33JaHUI

Howmep no Yacrora, Z1, Z2=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/3a/1aHUA:

YMers: IIPOBOJUTD aHalu3 1.ITynxkT 3. M300pa3uTe SKBUBAJICHTHBIE CXEMBI
CJIOXKHBIX IIETIEW 10 INOCTOSSHHOMY 3aMeIIEHUS KaXI0T0 U3 NaCCUBHBIX JBYXIIOIKOCHHUKOB,
TOKY M IpU TapMOHUYECKOM BXOJAIIMX B COCTaB LENHU, CYUTAS UX COCTOSIINMH U3

BHEIIIHEM BO3JIEHCTBUU IIOCJIEI0BATEIBLHOIO COCIMHEHHS PE3UCTUBHOIO U
PEaKTHBHOTO JIEMEHTOB. PaccunTalite HOMUHAIbHBIE
3HAYEHMS [IapAMETPOB HTUX DIEMEHTOB

2.Ilynkt 4. Wcnonw3ys pe3yabTarsl 0. 2 U 3,
paccYnTanTe KOMIUJIEKCHBIE aMIUIUTY/Ibl TOKOB U
HaIpsDKEHUN KaKJI0M U3 BETBEW 3aJaHHOU LIETIH.
IIpoBepbTe BhIMOIHEHKE TIepBOro 3akoHa Kupxroda amns
Ka)KJI0TO M3 Y3JIOB LIeTIH U BTOoporo 3akoHa Kupxroga
JUIsl BCEX ITIaBHBIX KOHTYpPOB Lenu. [Ipusenure
NMACbMEHHBIE KOMMEHTAPHH 110 PE3YJITATAM pacyeTa

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku evtnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHue
BBHITIOJTHEHO B MOJIHOM 00'beME WIJIH BBITIOHEHO MPEUMYIIIECTBEHHO BEPHO

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

Oyenka: 3
Huoichuii nopoe svinonnenus sadanus 6 npoyernmax. 50
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Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHKa "y10BIETBOPUTENIBHO" BHICTABIIAETCS
€CJIM 3a/laHue MPEUMYILECTBEHHO BBIITOJIHEHO

KM-10. 3amuTra jssadopaTopHoii padorsl Ne 3, koJIOKBUYM Ne 3

®opwmbl peasu3anun: Cmenrannas Gopma

Tun KOHTPOJBLHOr0 MeponpusaTusi: TecTupoBaHue

Bec xkonTposbHOro Mmeponpusitusi B BPC: 7

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

Kpatkoe conep:xanue 3aganus:
OTBeTUTH Ha BOMIPOCHI 10 TeMe JTa00paTOPHOI pabOTHI.
JlaTh 4MCIIOBOM OTBET HAa BOMPOCHI 1O CIESAYIOIIUM PUCYHKAM
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Figure 12 PucyHok 1
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Figure 13 PucyHok 2

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3HaTh: METOJ  KOMILUIEKCHBIX 1.Kak ¢ nomorpto ocrmiorpada u3MepuTh pasHOCTh
aMIUIATY L (a3 rapMOHMYECKUX HATPSKESHUN?

2.Kak ¢ momorpto ocrmniorpada u3aMepuTh
KOMIUIEKCHYIO aMILTUTYy FApMOHHYECKOIO
HanpspKeHus ?
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3HaTh: IpaBWIa  IOAKIIOYEHUS
HCTOUYHHUKOB U  U3SMCPHUTCIBbHBIX
npuboOpoB  JUIsL  MCCIEOBAaHUsA
AIEKTPUYECKUX LIETIEeN

1.Kakum oOpa3oM k uccieayeMon ey MOAKIIYaeTCs
re"sepaTop?

2.Kakum o0pa3oM K HCCIIeayeMON LETH MOIKII0YaeTCs
octusuiorpag?

YMeTh: aHanu3upoBaTh JIMHEHHBIC
ANEKTPUUECKHUE LN npu
TapMOHHYECKOM BO3J/ICHCTBHH U TI0
MOCTOSIHHOMY TOKY M THPOBOIUTH
X AKCIIEPUMEHTAJIbHBIE
HCCIICAOBAHUS

1.ITo ocumiiorpammMam Ha pucyHKe 1 ompeaenute
94acTOTYy FaApMOHMYECKHX KOJIeOaHui, OTBET IPUBEANTE B
[xI']

2.I1o ocummiorpammam Ha pucyHke 1 ompenenure
aMIUIUTYly HalpsDKEHUSs, OTBET NpuBeAuTe B [B]

3.Ilo ocummiorpammam Ha pucyHKe | onpenenure
HavyanpHYyI0 a3y TOKa, OTBET MPUBEAUTE B Ipagycax
4.11o ocunsuiorpaMmamM Ha pUCyHKe 1 onpenenuTe TUIl
3JIEMEHTAaPHOI'0 MACCUBHOTO JBYXITOJIFOCHUKA, KOTOPOMY
IIpUHAJIEKAT

ocuuiiorpamMmmbl. OTBET NPeACTaBbTE B YMCIOBOM BHJIE:
1 — pesucrop, 2 — Karymika UHIYKTUBHOCTH, 3 —
KOHJICHCATOP

5.I1o ocmimorpaMMaM Ha pucyHke | onpenenure
MO/1yJIb KOMITJIEKCHOM MPOBOAMMOCTH ATOTO
3JIEMEHTAPHOI0 ABYXIIOJIOCHUKA,

OTBET npuBeAuTe B [MKCM]

6./1711 cxembl Ha pUCYHKE 2 ONpEeAETIUTE MOYIIb
KOMIUJIEKCHOTO CONPOTHBIICHUS KOHJIEHCATOPa, OTBET
npuBeaute B [KOM]

7.5 cXeMbl Ha PUCYHKE 2 ONpeAeNTUTe apryMeHT
KOMIUIEKCHOTO CONPOTHUBIIEHUS KOHAEHCATOPa, OTBET
MIPUBEANTE B Tpagycax

8. 171 cxeMbl Ha PUCYHKE 2 OIpeNeanTe aMIUTUTYAY
BBIXOJIHOTO CUTHAJIa, OTBET MpUBeIUTE B [B]

9./15151 cxembl Ha pUCYHKE 2 ONpeeuTe HauyalbHYIO
(a3y BBIXO/IHOTO CUTHaJA, OTBET MPUBEIUTE B Irpagycax
10. 45151 cxembl Ha pUCYHKE 2 OIpeieNuTe pa3HocTh (a3
MEX]Ty TOKOM M HalpsKEHUEM Ha BXOJI€ 1IETH, OTBET
MIPUBEANTE B Ipagycax

Onucanue MIKAJbI OLlEeHUBAHUS

Ouenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHNe
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 0
Onucanue xapakmepucmuku svtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHUE JJIsl pEIICHUS 3a/1a4

Oyenka: 3

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu evinoaneHus sHanus: OueHka "y10BIeTBOPUTENIBHO" BHICTABIISAETCS
€CJIM 3aJJaHUE TPEUMYILIECTBEHHO BBITIOJIHEHO
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KM-11. KonrpoJsbHasi padora Ne 2

®opmbl peajau3anum: bunersl (MMCbMEHHBINA OIPOC)

Tun kouTpoabHoro Mmeponpusitusi: KonrpossHas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 8

IIpoueaypa mnpoBegeHUs] KOHTPOJILHOIO MeponpusATHsi: BbinonHeHue 3agaHus Ounera B

pYKOMIHCHO# popme

KpaTkoe conep:kanue 3a1aHusi:
BBIHOJIHI/ITB 3aaHuA 6I/IJIeTa

KoHTposibHbIe BONPOCHI/3aJaHUA:

YMers: IIPOBOJUTH aHanu3
CJIOXKHBIX LIETIEH MO0 MOCTOSHHOMY
TOKY M Ipd TapMOHUYECKOM
BHEIIHEM BO3JIEHCTBUU

1.I'apmMoHMY€ECKOE HANPSYKEHUE ONUCHIBAECTCA
BeIpakeHueM: u(t) = 0,1-cos(10"6-t — Pi/4), B.
Omnpenenure HavanbHyo (asy phi0, yactoty [,
ammuutyny Um u KOMIUIEKCHYIO aMIUUTyay [
HanpspkeHus u(t).

N306pa3ute BpeMeHHYIO U BEKTOPHYIO JUArpaMMbl
rapMOHHYECKOI0 HaNPsKEHUs

2.Uepes uaeanbHblil HHIYKTUBHBIN A5eMeHT (L = 1 MI'H)
npoTekaer Tok i(t) = 5-cos(1074-t) (MA).

PaccunraiiTe KOMIUIEKCHYIO aMIUTUTYAY HAapsOKEHUsS Ha
anemenTe. [locTpoiiTe BEKTOpHYIO AUarpaMMy

TOKA M HAIPSHKCHUS Ha DIIEMEHTE

3.Iems pencTaBisier cOO0H MOCIeI0BATEIIEHOS
COEIMHEHHE PE3UCTOPa U PEAKTUBHOTO dJIEMEHTA.
KomruiekcHas aMminTya Toka, IpoTEKaroIlero B ey,
paBHa [ =1 A, a KOMIJIEKCHAs aMIUIUTY/Aa
HaTPsDKSHUS, TIPUIIOKEHHOTO K IenH, paBHa ['=4 — [18
B.

PaccunraiiTe KOMIIIEKCHOE CONIPOTUBIICHUE LIENIN U
HOMMHAJIbI aKTUBHOT'O U PEaKTHUBHOI'O CONPOTHUBIICHUH,
eciu yactoTa paBHa 2 kI 1.

PaccunraiiTe akTUBHYIO MOILIIHOCTb, KOTOpas BBIIEISIETCS
B LIENIU

— Y YT

L

®  x[] 13w

4.

Haiigute KOMIIJIEKCHYIO aMILTUTYy YKa3aHHOTO Ha
PUCYHKE BBIXOJJHOTO OTKJIMKA 1M Ha 3aJJaHHOW 4acTOTe
0 =20/0

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 HIIH BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO
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Oyenxa: 4

Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 710
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLUeHKa "X0opouio" BICTaBISETCs €CIu
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAINIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3

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

KM-12. 3amura noMangero 3aganusa Ne 5

®opmbl peanauzanuu: [luceMennas padora

Tun KoHTPOIBHOrO MeponpuaTHs: J[omamHee 3aganue

Bec konTpobHOr0 Meponpustusi B BPC: 3

IIpouenypa npoBeaeHHss KOHTPOJBLHOIO MEpPONPHATHA: BhINoNHEHHE 3aaHus B PYKOIIMCHOMU

dbopme

KpaTkoe conep:kanue 3a1aHusi:

Cxema nenu, n300paxxeHHas Ha pUCyHKe 1, BO30yKaaeTcs nCTOUHUKOM rapmonunueckoit 9J1C,
umerotieit yactory [0 u komiiekcHyto ammutyny E = 100 B. HomunanbHbie 3HaueHUS
€MKOCTU KOHJICHCATOPa U COMTPOTUBIICHUI PEe3UCTOPOB, a Takxke yactota I/C [10 nmpuBeaeHsbI

B Ta0JIMIIE 3a0aHuI

R,

(1)

Figure 14 PucyHok 1

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:

3HaTh: METOIT KOMITUJIEKCHBIX
aAMILTUTY/I

1.HalinuTe BhIpaskeHuUs1, ONUCHIBAIOLINE KOMIIJIEKCHOE
COIIPOTHBIIEHUE U KOMILJIEKCHYIO IIPOBOIUMOCTD
MacCUBHOM yacTu Lenu (pucyHok 1), u paccuuraite ux
YHCJICHHBIE 3HAUEHUS Ha 3a/IaHHOM 4acToTe
2.0npenenure KOMIUIEKCHYIO aMIUIUTYy TOKa | B
HEpa3BETBJIEHHOM yacTu 1enu (pucyHok 1) u
KOMIUIEKCHBIE aMIUIUTY 1Bl HANPsHKEHUI Ha pe3ucTopax
3.IlocTpoiiTe BEKTOPHYIO JuarpamMmy HalpspKEHUN B
neru (pucyHok 1), orobpaxatomryro Il 3akon Kupxroda
4.PaccunTaiiTe KOMIIJIEKCHBIE MOIITHOCTH Ha BCEX
3JIeMEHTax Lienu (pUCyHOK 1), B TOM YucCIie U Ha
ucrounuke DJC.

[Tokaxxute BhIOJHEHUE OaTaHCca MOIITHOCTEH

Onucanune MKAJbI OIICHUBAHUA:
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Oyenxa: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 710
OnucaHnue xapaxmepucmuxu evlnoneHus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAINIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonneHus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BHITIOJHEHO

KM-13. 3amura nomangero 3aganus Ne 6

®opmbl peanauzanuu: [lncemennas padora

Tun KoHTpPOIBLHOrO MeponpuaTHs: J[omamHee 3aganue

Bec konTpoabHOro Meponpustusi B BPC: 3

IIpouenypa npoBeaeHHss KOHTPOJIBLHOIO MEpPONPHATHA: BhINONHEHNHE 33alaHus B PYKOIIMCHOMU

dbopme

Kparkoe cogepxxanue 3aganus:
Cxema nenu n3o0pakeHa Ha pucyHKe 1 (BapraHTbhI CXEM U BBIXOJIHBIX CUTHAJIOB IIPUBEICHbI B

TabJIIle UHAUBUIYaIbHBIX 3aJaHH)
—> 1
| I |

"l b

Figure 15 PucyHok 1

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: METO/IbI PacyeTa YaCTOTHBIX 1.HalinuTe BhIpaskeHue, ONMUCHIBAIOIINE KOMIUIEKCHBIN
XapaKTEpUCTHK ko3¢ duiment nepeaadn K(j1)

2.IIpoananu3upyiTe NOJy4YEHHOE BbIpaXKEHHE: JIJISl 3TOTO
HaiauTe Moayib |K(j)| u apryment phiK([])
3.0npenenute makcumanbHoe 3HaueHne AUX Kmax,
yacToTy cpesa [/c u 3HaueHue @YX Ha yacrore cpesa
phiK([c)

4.IlocTpoiiTe, KAaUECTBEHHO, IIOJIyYEHHBIE 3aBUCUMOCTH
AUYX nu OUYX

Onucanue MKAJbI OIICHUBAHUA:

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

Ouyenka: 4
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Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 0
Onucanue xapakmepucmuku evtnonanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JJIS PEIICHUS 3a/1a4

Ouenxa: 3

Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuku ebtnonnenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISAETCS
€CJIM 3aJ]aHuE PEUMYIIECTBEHHO BBITIOJIHEHO

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

®opmbl peaausanuu: [IpoBepka 3amanus

Tun KOHTPOILHOTO MeponpusiTusi: PacuetHo-rpaduueckas pabora

Bec konTpoabHoro meponpusitusi B bPC: 5

IIpouenypa npoBeaeHnsi KOHTPOJIbHOr0 MeponpusaTus: [IpoBepka NMpaBUILHOCTH BHIIOJHEHUS
MYHKTOB 5-6 pacyeTHOro 3a/laHus

Kpatkoe cogepxxanue 3agaHus:
HmeeTcs pa3BeTBIIeHHAs [IENb — CHCTEMa CBSA3aHHBIX KOHTYPOB (PUCYHOK 1), cxema u
napaMmeTpsl KoTopoi 3as1ansbl (Tabauna 1). Ha BXxox nenu BKIOYEH HCTOUHUK FapMOHHUYECKOTO
cUrHajna (MCTOYHUK HAMpsLKEHUsS WIM UCTOYHUK Toka) ¢ ammuutyaoi EO=1 B (wu [0=1 MA) u
HYJIEBOW HayaJIbHOU (hazoii.
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Figure 16 PucyHok 1. Cxema 1 (npumep 3agaHHON cxeMbl)

Tabmuma 1 - ®parmeHT TaOIUIIBI HHANBUAYATBHBIX 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 |15 -j0.8 1 16

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

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

BHEIIIHEM BO3JE€HMCTBUU

1.ITynkr 5. IlocTpoiite B MacmTabe BEKTOPHbIE
JarpamMmbl TOKOB JUIsI IBYX Y3J10B LIeNu (TI€PBBIH y3er —
MECTO COEIMHEHUs BeTBel Z2 u Z5, BTOpOoH y3en —
MECTO coelMHeHus BeTBel Z3, Z4 u Z5) u HanpsKeHun
JUISL IBYX KOHTYPOB (II€pBbIi KOHTYp — BeTBU Z2-Z4-75 ,
BTOpPOI KOHTYp - BeTBU Z3-Z4-76). [Ipu nomoru
JyarpaMM IpowJuIIOCTpupyire BoinonHenue I u 11
3akoHOB Kupxroda. JlaiiTe muchMeHHbIE KOMMEHTApUHU
2.IIynkt 6. PaccunTtaiiTe KOMIUIEKCHBIE MOLIIHOCTH
3JIEKTPOMAarHUTHOIO MpoIiecca Ha KaXI0M U3
JIBYXIIOJIFOCHUKOB, BXOJAIIUX B COCTAB LIEMH, U
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MIPOBEPHTE BBHIMOJIHEHUE OajlaHCca aKTUBHBIX U
PEaKTUBHBIX MOIIHOCTEN. [laiiTe Mo 3TOMY ITOBOY
MMACbMEHHBbIE KOMMEHTapHUH

Onucanue MKAJbI OICHUBaAHUSA:

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

Ouyenka: 4
Huoicnuii nopoe évinonnenus 3a0anus 6 npoyenmax: 10
Onucanue xapakmepucmuku btnoanenus 3uanus. OueHka "Xopomo" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a]1a4

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evinoinenus 3Hanus: OueHKa "yJ0oBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

KM-15. 3aummmra gomanigero 3aganua Ne 7

®opmbl peaausanun: [lucemennas padbora

Tun KoHTpPOIBLHOrO MeponpuaTHs: J[omamHee 3aganue

Bec konTpoabHOro Meponpustusi B BPC: 3

IIpouenypa npoBeaeHHss KOHTPOJBLHOIO MEpPONPHUATHA: BhINonHEHWE 3aaHus B PYKOIIMCHOMU

dbopme

Kpatkoe conepxxanue 3agaHus:
KonTyp 00pa3oBaH nmocneqoBaTeabHbIM MOAKIIOUEHUEM K UCTOYHHUKY rapMoHndeckoi J/1C
MHAYKTUBHOTO L, eMkocTHOro C M pe3UCTUBHOIO I 3J1IeMeHTOB. HOMMHAaNbHbIE 3HAUEHUS
napametrpoB L, C, r 21eMEeHTOB NpuBEIEHBI B TAOIUIE UHINBUIYATbHBIX 3aJaHUM

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

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:

3HaTh: METO/BI pacdyeTa YaCTOTHBIX 1.Paccuuraiite pezonancHyto gactory f0,
XapaKTEePUCTUK XapaKTePUCTHUECKOE COMTPOTUBIIEHHE P, TOOPOTHOCTH Q
1 niosiocy nponyckanus [1 mociaenoBarenbHOro KOHTypa
2.Haiitu (ha3oBble CIBUTH MEKIY TOKOM U HANPSKEHUEM
Ha Ka)XJIOM U3 JIEMEHTOB JJAHHOMU 1IETIH, BKITFOYast
ucrounuk DJIC, na wacrorax 10, 0,98-f0 u 1,02-10
3.(®akynpTaTBHO). [locmenoBaTeNbHBIN KOHTYD
BO30YyKIaeTcst UCTOUHUKOM rapmonnueckoit J1C,
4acTOTa KOTOPOM COBIA/IAET C PE30HAHCHOW YaCTOTOM
KoHTYypa. Onpenenute eMKOCTh KoHeHcaTopa Cror,
MOAKITIOYEHNE KOTOPOTo MapauieIbHo KoHAeHcaTopy C
MIPUBOJUT K CHUKEHUIO HANPSKEHUS Ha UHTYKTUBHOM
AJIEMEHTE BIBOE 1O CPABHEHHIO C PE30HAHCHBIM
3HAYEHHEM HalpsHKEHUS

Onucanue MKaJbl OLICHUBAHUA:
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OOJILIIMHCTBO BOITPOCOB PACKPLBITO. BBI6paH0 BCPHOC HAIIPABJICHUE JJIA pCHICHUSA 3a4a4

Oyenxa: 5

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

Ouyenka: 4

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 710
OnucaHnue xapaxmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIu

Oyenka: 3

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3nanus: O1neHka "yI0BIeTBOPUTEILHO" BHICTABIISACTCS

€CJIM 3aJaHHUEC IPEUMYIICCTBCHHO BBIIIOJITHEHO

KM-16. KoHTpO0JIb BBINOJIHEHHS 1. 7 PACYETHOI0 3aJaHUS

®opmbl peaausanun: [Iposepka 3aganus

Tun koHTpoABLHOr0 MeponpusiTusi: Pacuerno-rpaguyeckas padora
Bec konTposabHoro meponpusitusi B BPC: 5
IIpouenypa npoBeaeHnsi KOHTPOJIBHOI0 Meponpusitusi: [IpoBepka NMpaBUIBHOCTH BBIIIOJIHEHUS
IIYHKTa 7 pacyeTHOIrO 3aJaHus

Kpartkoe cogep:kanue 3aiaHuA:
HmeeTcs pa3BeTBIIEHHAs LIENb — CHCTEMA CBA3AHHBIX KOHTYPOB (PUCYHOK 1), cxema u
napameTpsl KOTopoil 3aansl (Tabauna 1). Ha BXoJ 1ienu BKIIOYEH UCTOYHUK T'APMOHUYECKOTO
CUTHaJIa (MCTOYHUK HANPSDKEHUS WM UCTOYHUK ToKa) ¢ ammuintyaoi EO=1 B (wu [0=1 MA) u
HYJIEBOI HayalIbHOU (a3oil.
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Figure 17 PucyHoK 1. Cxema 1 (npumep 3agaHHOM cxeMbl)

Tabnuna 1 - ®parMeHT TaOIHUIBI UHANBUIYATBHBIX 33aJaHUI

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

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

YMeTh: pacCUUuTbIBAaTh YaCTOTHBLIC
XapaKTCPUCTHUKU

JIMHENHBIX

ANEKTPUYECKUX LETIe

1.ITyukr 7. Paccuuraiite n moctpoiite B Macutade
aMIUTUTYIHO-YaCTOTHYIO M (pa30-4acTOTHYIO
XapaKTEPUCTUKH LENH JUIsl YKa3aHHOT o Bbixona. [Ipu

pacuere cuuTaiiTe conpoTuBieHue Z7 GECKOHEUHO
6071b111MM (OOPBIB BETBHU), & CONPOTHUBIIEHUE Z8 —
0ECKOHEYHO MaJIbIM (KOPOTKOE 3aMbIKaHUE BETBH).
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Pacuer mpoBenuTe 17151 ABYX 3HAUYEHUM COMPOTHUBIICHHS
CBSI3U: JIUIS 3aJJaHHOTO 3HaueHus Z4 u s 274. Jlaiite
MMUCbMEHHBIE KOMMEHTApHH K pe3yJibTaTaM pacyeTa

Onucanue MKAJbI OICHUBaAHUSA:

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

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

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIETBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIECTBEHHO BBITIOJIHEHO

KM-17. 3aummura goManrgero 3aganuga Ne 8

®opmpbl peanauzanuu: [lncemenHas padora

Tun KoHTpPOIBLHOrO MeponpuaTHs: J[omamHee 3aganue

Bec konTpoabHoOro meponpustusi B BPC: 3

IIpounenypa npoBeaeHHss KOHTPOJBLHOIO MEpONPHUATHSA: BbINoIHEHWE 3aaHus B PYKOIUCHOU

dbopme

Kpartkoe conepixanue 3a1aHusi:
Cxema mapajuienbHOro KOHTypa n3o0paxeHa Ha pucyHke 1. HomuHanbHbIe 3HAaUCHHS
napameTtpoB L, C, r mpuBeeHbI B Ta0IHIIe WHANBUAYAIbHBIX 3a1aHUN

r 2C
Gf

Figure 18 PucyHok 1

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

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

‘ 3HaTh: MCTOJbI pacyCTa YaCTOTHBIX ‘ 1.HaI>'I,[IPITC PC30HAHCHYIO YaCTOTY fO, PEC30HAHCHOC
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XapaKTEPUCTHUK

conpotusieHrue Rp, no6porHocTs Q 1 mosocy
nponyckanus 11 mapannensHoro kontypa. Onpenenure
(a3oBbIE CIBUTY MEX/y HANPsSHKEHUEM Ha KOHTYpe U
TOKOM B HEpa3BETBJICHHON YacTH LenH Ha yacTtoTax f0,
0,99-0 u 1,01-f0

2.CyuTasi, 4TO cXema napajuieIbHOro KOHTypa
3aIUTHIBAETCS OT UIEATIBHOIO HCTOYHUKA
rapMOHHYECKOI0 TOKa ¢ KOMIUIEKCHOW aMILIMTYA0M J =
1 MA, noy4YuTe BBIPAKEHNUS I pacueTa KOMILIEKCHBIX
aMIUIMTY]l TOKOB B BETBsIX KOHTYypa. Paccuuraiite u
IIOCTPOWUTE BEKTOPHBIE IUArPaMMBbl TOKOB,
orobOpaxatommue I 3akon Kupxroda, st gactot
BHeIIHero Bo3zeicTeus paBHbix f0, 0,99-f0 u 1,01-10

Onucanue MKAJbI OICHUBaAHUA:

Oyenka: 5

Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku blnoanenus 3nanus; OueHka "oTJIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITIOITHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4

Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapakmepucmuxu evlnonnenus 3Hanus: OueHKa "Xopouo" BEICTaBISAETCS €U
OOJIBIITMHCTBO BOIPOCOB PACKPBITO. BRIOPAHO BEPHOE HAIIPABICHHUE JJISl PEIICHUS 33124

Oyenka: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHKa "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHue MPEUMYIIECTBEHHO BHITIOJIHEHO

KM-18. KoHTpO./1b BBINOJHEHHS I1. 8 PACYETHOI0 3aaHHU S

®opmbl peaausanun: [Iposepka 3aganus

Tun koHTpoABLHOr0 Meponpusitusi: Pacuetno-rpaguueckas padora

Bec xouTposabHoro meponpusitust B bPC: 4

IIpouenypa npoBeneHnsi KOHTPOJIBbHOI0 Meponpusitusi: [IpoBepka NMpaBMIBHOCTH BBIITOJIHEHUS

IYHKTa § pacyeTHOI O 3aJjaHus

Kparkoe conep:kanue 3aiaHus:

WmeeTcs pa3BeTBIIeHHAs LIENb — CHCTEMA CBA3aHHBIX KOHTYPOB (PUCYHOK 1), cxema u
napameTpsl KOTopoii 3aiansl (Tabnuna 1). Ha BXoJ 1ienu BKIIIOYEH UCTOYHUK FAPMOHUYECKOTO
CUTHaJIa (MCTOYHUK HAINPSDKEHUS WM UCTOYHUK ToKa) ¢ aMiuintyaoid EO=1 B (wmu [0=1 MA) n

HYJIeBOH HayaJlbHOU (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 €CIIM 3aJaHNe
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BEICTaBISETCS €CIN
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 MPEUMYILIECTBEHHO BBITIOJHEHO

KM-19. KonTpoJsbHas padora Ne 3
®opmbl peaju3anum: buiersl (MMCbMEHHBIN OMPOC)

Tun koHTpoabHOro Meponpusitusi: KontponsHas pabora
Bec konTpoabHoro meponpustusi B BPC: 8
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IIpouenypa mnpoBeleHUs] KOHTPOJLHOIO MepPONMpUsITUsi: BrimonHeHue 3amaHus Ounera B
PYKOTIUCHOM (hopme

Kpatkoe cogep:xanue 3aganus:
Ha pucynke 1 npencraBieHa cxema JUHEHHON IEKTPUUECKOM ST,
BXO0MHBIM CHTHAIOM SIBJISICTCSI CUTHAJI MCTOYHUKA TAPMOHHUYECKUX KOJICOAHMI, BEIXOTHON —
OTMEYEH Ha CXEeMe.

—{ ] Fin
I

- () Lz

Figure 20 PucyHok 1

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

VYMeTh: paccuuThIBaTh 4acTOTHBIE 1.ITosryunTe BeIpaXKeHUs! 151 KOMILUIEKCHOTO
XapaKTEePUCTUKU JIMHEHHBIX kodpunmenta nepenaun, AUX nu ®UX nenw,
JNEKTPUYECKUX LIeTIEN OIIPEAEIIUTE YaCTOTy Cpe3a

2.Paccuwnraiite 3HaueHue AUYX Ha HyJIE€BOM 4YacTOTE U HA
O0eckoHeyHOCTH U nocTporte rpaduk AUX npu R1 = R2
=R

3.Kak uamenuTtcs rpapuk AUX, ecnu BABOE YBEIUYUTH
€MKOCTh KOHJIEHcaTopa (IoKa3aTh Ha TOM ke rpaduke)

Onucanue MIKAJbI OLlEHUBAHUS

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

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

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoaneHus snanus: OueHka "yIoBIeTBOPUTENHHO" BBICTABIISAETCS
€CIIH 3a/IaHue NMPEUMYILIECTBEHHO BHITIOJIHEHO

KM-20. 3ammura sqadoparopHoii pa6orsl Ne 4, ko1s10KkBUYM Ne 4

®opmbl peanuzanun: Cvemannas Gopma

Tun KOHTPOILHOrO MeponpusaTHs: TecTupoBaHue

Bec koHTpoabHOr0 Meponpustusi B BPC: 7

IIpoueaypa mnpoBeaeHHsi KOHTPOJBHOro meponpustus: IIpoBepka HaimMunmg M KadecTBa
JIOMAIIIHEH OATrOTOBKU K J1a00paTOpHOI paboTe, BOIMPOCHI 10 NOArOTOBKE. Bornpockl Ha 3HaHUS 1O
XOJly BBIIOJHEHHs JIa0OpPaTOpHOW paboOThl M Ha JTale IMpUeMa OT4YeTa. 3aKIFOUYUTENIbHOE
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TecTUpoBaHue (KoJUuokBuyM). WToroBas oreHka BbicTaBisieTcss mo dopmyne: 0,2*omenka 3a
noarotoBky+0,2*orenka 3a oruet+0,6*o11eHKa 32 TECTUPOBAHUE

KpaTlcoe CodcpiKaHUuE 3alaHUA:

Jana cxema, mpeicraBieHHas Ha pUCYHKeE 1.

— &
R
Usx C—e= Uguix
v v
o o

JlaHo:

C=1HD, R=10 KOM

Figure 21 PucyHok 1

Ha xax b1t Borpoc TecTa He0OX0AMMO AaTh YHCIOBOW OTBET. Eciin OTBET coepKUT JpOOHYIO
YacTh, TO €ro CIAEAYET OKPYTIUTH MO MPaBUIIaM JI0 IEJIOYHCICHHOTO 3HAYCHHSI.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: MCTOJbI pacycTa 4YaCTOTHBIX
XapaKTCPUCTHUK

1.Kakum 06pa3oM MOKHO 3KCIIEPUMEHTAIILHO MOJIYYUTh
aMIUTUTY/IHO-YaCTOTHYIO XapaKTePUCTUKY?

2.KakuM 00pa3oM MOXKHO IKCIIEPUMEHTAIbHO MOTYyYUTh
($ha30-4aCTOTHYIO XapaKTePUCTUKY?

3.Kak 3aBucar AUX u ®UX punbTpoB Ha O6aze
nociuenoBarenbHoi RC-1ienu ot eMKocTH KOHeHcaTopa?
OT conpoTuBIEHUs pe3nucTopa?

YMeTh: AHAJIIU3UPOBATH YACTOTHBIC

XapaKTEPUCTUKHU JIMHENHBIX
ANEKTPUUECKUX Lerneu u
MPOBOJUTH 170'¢
DKCIIEPUMEHTAIbHBIE
WCCIIEIOBAHUS

1.Onpenenure 3Hauenne AUX Ha HyJIeBOH yacToTe
2.0npenenute, K KakoMy 3HaueHUIo ctpeMutcss AUX
pu 0ECKOHEYHO OOJBIIION YacToTe

3.0npenenute TN GUIBTPA: B OTBETE 3aNUIINTE 1, eciin
stro ®HY; 2 — ®BY, 3 — 1D, 4 — PO

4.0npenenute MakcuMalibHOE 3HaUeHne AUX
5.0npenenure NOCTOSHHYIO BPEMEHU LIETH, OTBET
MIPUBEIUTE B [MKC]

6.0npenenute KO3PPHUIUEHT 3aTyXaHHsl, OTBET
npuBenute B [x1e3 pan/c]

7.0npenenuTe 4acToTy cpe3a GpuiabTpa, OTBET IPUBEIUTE
B [KI'q]

8.0mpenenure 3HaueHue @YX Ha HynEBOI yacToTe,
OTBET MPUBEANTE B Ipagycax

9.0mnpenenute, k kKakoMy 3HadeHHI0 ctpemutcss OUYX
py OECKOHEYHO OOJBIION YacTOTe, OTBET MPUBEIUTE B
rpajaycax

10.0npenenute 3Hauenne GUX Ha gactoTe cpes3a, OTBET
IPUBEJNUTE B Tpajlycax
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Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90

Onucanue xapakmepucmuku btnonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe

BBIIIOJHEHO B IOJIHOM 00bEME HMJIH BBIIOJIHEHO NpEeUMylICCTBCHHO BEPHO

Ouenka: 4

Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10

Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABICHUE JUIsI PEIICHUS 3a/1a4

Ouenxa: 3

Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50

Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISETCS
€CJIM 3aJJaHUE TPEUMYIIECTBEHHO BHITIOJIHEHO

4 cemecTp

KM-16. 3amura noMmamHero 3aganus Ne 9

®opmbl peanauzanuu: [lncemenHas padora

Tun KkoHTpPOIBHOrO MeponpuaTHs: J[omamHee 3ananue

Bec kouTposabHoro meponpusitusi B BPC: 5

IIpouenypa npoBeaeHHss KOHTPOJBLHOIO MEpPONPHUATHA: BhINONHEHNE 33alaHus B PYKOIIMCHOMU

dbopme

Kpartkoe conep:xkanue 3a1aHusi:
Cxema YeThIpEXIOTIOCHUKA TIPE/ICTABICHA Ha PUCYHKE, BAPUAHTBI CXEM U TUII ITAPAMETPOB
MIPUBEICHBI B TA0JINIIE WHANBUAYAIbHBIX 3a/1aHUH

—{_]

R

R>

__C

Bapuanr

Howmep cxembl

Cucrema nmapameTpos

1

1

Z

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3HaTh:
napameTpoB

METOIBI

YCTBIPEXIIOJIOCHHUKOB

pacuera
JIMHENHBIX

1.Halinute BhIpa)KeHUS, ONTMCHIBAIOIINE 3aJaHHbIE
rapamMeTpbl YETHIPEXTIOIIOCHUKA

2.JlaiiTe pu3nyecKyro HHTEPHPETALUIO HallIeHHbBIX
rapaMeTpoB

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 90

Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_[CHI(a "OTINYHO" BBICTABISACTCS €CIIN 3aJaHucC
BBIIIOJIHEHO B ITOJTHOM 00bEME MJIHM BEITIOJHEHO MNpEUMYIICCTBEHHO BEPHO
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Oyenxa: 4

Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 710
OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouIio" BICTaBISETCS €CIu
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAINIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "ya0BIeTBOPUTENILHO" BHICTABIIACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

KM-17. 3amuTra jsjadbopaTopHoii padorbl Ne 5, kosiokBuym Ne 5

®opwmbl peaqusanun: Cmenrannas Gopma

Tun KOHTPOJBLHOr0 MeponpusaTusi: TecTupoBaHue

Bec koHTpobHOr0 Meponpustusi B BPC: 10

IIpouenypa mnpoBedeHHs KOHTPOJILHOro Mepomnpustusa: [IpoBepka HanMuMsg U KadyecTBa
JIOMAIITHEH TIOJTOTOBKHU K JTA0OpaTopHO paboTe, BOMPOCHI IO OATOTOBKE. BOnpockl Ha 3HAHHMSI 110
XOJly BBINOJNHEHHUS Jla0OpaTopHOW pabOTHl M Ha JTale MpueMa oTyeTa. 3aKIIYUTEIbHOE
TecTUpoBaHue (KOJUIOKBUYM). MToroBast oreHka BbIcTaBisieTcss 1o ¢opmyine: 0,2*omenka 3a
noarotoBky+0,2*onenka 3a oruet+0,6*o1ieHKa 3a TECTUPOBAHUE

KpaTKOC CoA€cpKaHUuE 3alaHUA:
I[aHa cxeMa KoJie0aTeabHOIo KOHTYpa, IPpEACTABIICHHOI'O Ha PUCYHKE 1.
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Figure 22 PucyHok 1

Hazio:
0 =100, r= 10 On,
wy = 10% pag/c

E=1B

Ha xaxpIit Borpoc TecTa He0OX0AUMO 1aTh YMCIOBOU OTBET. Eciii OTBET coepKUT APOOHYIO
4acTb, TO €r0 CJIEyeT OKPYIJIUTH [0 MpaBUjIaM JI0 LIEJIOYUCIEHHOTO 3HaUEeHUS

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: METOIBI
napaMeTpoB
YETHIPEXITOJIFOCHUKOB

pacuera
JIMHENHBIX

1.0Omnpenenure pe30HaHCHOE COMPOTUBIIEHUE, OTBET
npuBeaute B [OM]

2.0npenenuTe XapaKTEPUCTUUECKOE COMIPOTUBIICHHUE,
OTBET npuBeAuTe B [KOM]|

3.0mnpenenuTe WUPHUHY MOJIOCH Iporyckanus AUX,
otBeT npuseaute B 103 pan/c]

4.0npenenure aMIUIUTYly HAPSKCHUS HA KaTYyIIKe
WHAYKTUBHOCTH, €CJIM YaCTOTa UCTOYHHKA paBHA
PE30HAaHCHOM; OTBET puBeAnTE B [B]

5.0npenenute MHAYKTUBHOCTD KATYIIIKU, OTBET
npuBenute B [MIH]

6.0npenenuTe HaYaIbHYIO a3y HaNpsKEHUs Ha
KaTyIIKe MHYKTUBHOCTH, €CJIM YaCTOTa UCTOUYHHKA
paBHa pe30HAHCHOM; OTBET MPUBEIUTE B Ipajaycax
7.0npenenuTe aMIUINTYAy HallpsKEHUs HAa KaTylIKe
WHAYKTUBHOCTH, €CJIM 4aCTOTa UCTOYHHUKA
COOTBETCTBYET HM)KHEW I'paHUIIE MOJIOCHI IPOITYCKAHUS;

36




OTBET npuBeauTe B [B]

8.0npenenute HauaIbHYIO (pa3y HANPSDKEHUS HA
KaTyIIKe MHIYKTUBHOCTH, €CIIM YaCTOTAa HCTOYHHKA
COOTBETCTBYET HIKHEH IpaHUIIE MOJIOCH TPOIYCKaHUS;
OTBET MPUBEAUTE B TPpaycax

9.Kak n3menutcs 1o6potnocts npu yBennuernuu C B 4
pasa; mpuBeIUTEe HOBOE 3HAUCHHE TOOPOTHOCTH

10.Kak u3meHnurcs rnosuoca nporyckaHus npu
yBernyenuu C B 4 pasa; IpuBeIUTE HOBOE 3HAYCHHUE
1oJIoCkl iporryckanws B [-1073 pan/c]

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
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBIITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHUE ISl PEIICHUS 3a/1a4

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

KM-18. 3amura nomamnero 3aganus Ne 10

®opmbl peanuzanuu: [luceMenHas padora

Tun KOHTPOILHOI0 MeponpuaTHs: JloMalHee 3a1aHNue

Bec konTposabHOro Meponpustusi B BPC: 5

IIpoueaypa nmpoBeneHHsi KOHTPOJIBHOIO MEpPONPUATHA: BBINOIHEHNE 3aaHUs B PYKOIMCHOM

dbopme

Kparkoe cogep:xanue 3ajanus:
1. Cxema 1ienu nepBoro nopsijaka U300pakeHa Ha pUCYHKe, BApPUAHTBI CXEM M BBIXOJIHBIX
CUTHAJIOB NPUBECHBI B TaOJIUIEe MHIMBUYaIbHBIX 3a0aHuil. Ha Bxoze uenu aeicTByer
noctosiHHbIA nctouHuK J/1C nnu Toka. B HyneBoii MOMEHT BpEMEHN UCTOUHUK SHEPTUN
otkiodaercs (ucrouHuk JJ[C 3akopauynBaeTCsi, HICTOUHUK TOKA OOPHIBAETCS)
—>1
L
(-

E R [

| R>

Figure 23 PucyHok 1

2. Jlan konebaTenbHbI KOHTYP ¢ JOOPOTHOCTBIO Q >> 1, OMH U3 PEaKTUBHBIX JIEMEHTOB
KOTOpPOTO MMEeT HavaJbHBIN 3amac YHeprun. BapuaHThl cxeM Koie0aTeIbHOTO KOHTYpa:

1 — mapannensHoe coenuaenune R, L u C aieMeHTOoB;

2 — nocnenoBarensHoe coenunenue R, L u C anemMeHToB.
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BapuaHTbl cxeM, 2JIEeMEHTOB, SIBJISTFOIIUXCS BBIXOJIOM IIETIH, BEIXOJIHBIX CUTHAJIOB U HAYabHBIX
YCJIOBHM MPEICTABIICHBI B TAOIUIIE MHIUBUIYATbHBIX 3aJaHUN.

KOHTpOJILHLIe Bonp0c1>1/3az[anml:

3HaTh: 3aKOHbl KOMMYyTallUM U 1.CocraBpre nuddepenunanbHoe ypaBHEHHE,

napameTpsl HEePEXOIHbIX OIKCHIBaIOLEe COOCTBEHHbIE KOJIeOaHUs B LIETIH

MIPOIIECCOB (pucyHoK 1), OTHOCUTENIBHO 33JIaHHOTO BBIXOJTHOTO
CHUTHaJa.

Omnpenenute HAYAIbHOE YCIOBUE U PEILIUTE
nuddepeHnraibHOe ypaBHEHUE B 0011IEM BH/IC.
[ocTpoiiTe, Ka4ecTBEHHO, rpadUK MOTyYCHHOM
BPEMEHHOW 3aBUCUMOCTH BBIXO/IHOT'O CUTHAJA.
OTMeThTe Ha TpaduKe MOCTOSIHHYIO BPEMEHH LENH U
BpeMsl YCTaHOBJICHUS

2.CoctaBbre auddepenunanbHoe ypaBHEHHE,
OIKCHIBaIOIIEe COOCTBEHHbIE KOJIeOaHNs B KOHTYPE,
OTHOCHTEIIBHO 33JJaHHOTO BBIXOAHOTO CUTHAJIA.
Omnpeaenute HeIOCTAIOUIME HAaYaIbHbIE YCIOBUS U
pemute qudQepeHnraIbHoe ypaBHEHHE B 00IIEM BUIE.
[Toctpoiite, KaueCTBEHHO, TpaUK MMOITYYEHHOU
BPEMEHHOW 3aBUCUMOCTH BBIXO/IHOT'O CUTHAJA.
OtMeThTe Ha TpaduKe MOCTOSIHHYIO BPEMEHH LEH U
BpeMsl YCTaHOBJICHUS

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJIHOM 00bEME WIJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe evinonnenus 3adanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnonenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pEIIeHUs 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABISETCS
€CITU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

KM-19. 3anmTa nomamriero 3aganus Ne 11

®opmbl peanausanuu: [lucbMenHas padora

Tun KOHTPOILHOr0 MeponpuaTHs: JloMalHee 3a1aHNue

Bec konTpoabHOro Meponpustusi B BPC: 5

IIpoueaypa nmpoBeneHMsi KOHTPOJBHOIO MEpONPUATHA: BBINOIHEHNE 3aaHUs B PYKOMMCHOU

dbopme

Kpartkoe cogep:xkanue 3aiaHusA:
Cxema nenu nzobpakeHa Ha pucynke 1. Ha Bxon nenu neiictByet ummyibsce 9J1C (11 Toka)
PSIMOYTOJIBHOM (POPMBI
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Figure 24 PucyHok 1

Homep cxembl, HOMep BBIX0/1a U BHJI BBIXOJIHOTO OTKJIMKA LEHU (TOK WM HAMPSKEHUE) 3a/1aHbI
B TaOJUIE MH/IMBUTyaJIbHBIX 3aJaHHM

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: METO/IbI aHanuza 1.0npenenute onepaTopHblid KOADPHUITUEHT Nepenadn
HECTAllMOHAPHBIX  MPOIECCOB B LIETH JJIs 33JJAaHHOTO BBIXOJTHOTO OTKJIMKA
JMHEHHBIX AIEKTPUUYECKUX LIETISIX 2.HaiiguTe BhIpakeHUe, ONMUCHIBAIOIIEE CUTHA Ha

BBIXO/I€ 1IETIH, ¥ IOCTPOMTE €ro MPUMEPHYIO
OCLMJUIOTPaMMYy, CUUTAs, YTO JIUTEIBHOCTh UMITYJIbCA
paBHA MMOCTOSIHHOM BPEMEHH IETTH

Onucanne MKAJbI OIICHUBAHUS

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

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMpaBIEHUE JJIsl pEIICHUS 3a/1a4

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABISETCS
€CITU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

KM-20. KonTpoJsbHasi padora Ne 4

®opmbl peanuzanuu: buners! (MMcbMeHHBIH 0onpoc)

Tun koHTpoabHOrO MeponpusTus: KourponsHas pabota

Bec koHTpOIbHOrO Meponpusitusi B BPC: 15

IIpouenypa npoBeaeHUs] KOHTPOJILHOIO Meponpusitusi: BrinmonHeHue 3amaHus Ousnera B
pyKonucHo# popme

Kpartkoe cogep:xxanue 3aganus:
Cxema 1ienu puBEACHA HA PUCYHKE 1.
Ha Bxose nenu neiicTByeT MCTOYHHUK HanpspkeHus E (pucyHok 2).
BoixogHol curnan — HanpsbkeHue Ha pesucrtope R1
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Figure 25 PucyHok 1
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Figure 26 PucyHoK 2

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

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

JUHEHHBIX AJIEKTPUUYECKUX IIETIsIX 2.0mpenenuTe onepaTopHblil koddduinent nepenadu
OTIEPATOPHBIM METOJIOM LIETIH JIJIS1 33JTAHHOTO BBIXOJTHOTO OTKJIMKA

3.HaiinuTe BhIpa’keHUE CUTHAIA HA BBIXOJE LIENH, U
MIOCTPOMTE €ro NPUMEPHYIO OCIIMIIJIOTPAMMY, CUMTA,
YTO JJIUTENBHOCTh UMITYJIbCA T paBHA MOCTOSTHHOM
Bpemenu uenu npu R1 =R2 =R

4.Kak nu3MeHHTCS OTKJIMK, €CJIM BIBO€ YMEHBIIUTh
€MKOCTb KOHJIeHcaTopa (ITI0Ka3aTh Ha TOM e rpaduke)

Onucanue MKAJbl OLEHUBAHMS

Ouenxa: 5
Huosienuii nopoe sevinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OleHKa "O0TIMYHO" BBICTABIISICTCS €CIIU 3a/1aHNE
BBHITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

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

Oyenka: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku évinonnenus snanus: OneHka "ya0BICTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MTPEUMYIIIECTBEHHO BBITIOJHEHO
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KM-21. 3amuTra jsjadopaTopHoii padoTbl Ne 6, kos1oKBUYM Ne 6

®opwmbl peaqusanun: Cmenrannas Gopma

Tun KOHTPOJBLHOr0 MeponpusaTusi: TecTupoBaHue

Bec konTpoabHoro meponpustusi B bPC: 10

IIpoueaypa mnpoBeaeHMsl KOHTPOJIbLHOro Mmeponpusitus: IIpoBepka HaiMuumsg M KadecTBa
JIOMAIITHEH TOJITOTOBKHU K JTAOOpaTopHOU paboTe, BOMPOCHI 1O MOATOTOBKE. BOMpoCk! Ha 3HAHUS 110
XOJly BBINOJHEHHUS J1la0OpaTOpHOW pabOTHl M Ha JTale IMpueMa oTyeTa. 3aKIIYUTEIbHOE
TecTUpoBaHue (KOJUIOKBUYyM). WToromasi oreHKa BbICTaBisieTcs 1o ¢opmyne: 0,2*omenka 3a
noaroToBky+0,2*orenka 3a oruet+0,6*o1ieHKa 3a TECTUPOBAHUE

KpaTlcoe coacpsKaHuE 3aJaHUSA:

Jana cxema, mpencraBieHHas Ha pUCYHKeE 1.

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

Hano:

C=5uD, R=2 kOmMm

Figure 27 PucyHok 1

Ha xax b1t Borpoc TecTa He0OXO0AUMO 1aTh YHCIOBOU OTBET. Eciii OTBET coiep kUT ApOoOHYIO
4acTb, TO €r0 CJIEyeT OKPYIJIUTH [0 MpaBUjIaM JI0 LIEJTOYUCIEHHOTO 3HAaUeHUS

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: 3aKOHbl KOMMYyTallUM U

1.JlatiTe onpeneneHue NocTosHHONU BpeMenu RC-nieru.

napameTpbl MEePEXOIHBIX Kak ee Mo>xHO omnpenenuTs no rpaduky cBOOOIHBIX
IIPOLIECCOB npoueccoB? Paccuutarh uepes mapameTpsl nenu?
2.Kax cBs3aHbl MEXy cOO0 BpeMs YCTaHOBIICHUS U
nioctosiHHasi Bpemenu RC-iern?
3.Kakumu napameTrpamu Koie0aTeIbHOTO KOHTYpa
OTIPEIETISIOTCS 4aCTOTa CBOOOHBIX KOJICOAHMIT?
CKopocTh 3aTyXxaHusi CBOOOAHBIX KoJIeOaHui?
YMeTh: aHaJM3UPOBATh 1.0npenenuTe HaMpsHKEHUE HA KATYIIKE HHIYKTHBHOCTH
HECTALMOHAPHBIE  MPOLIECCHI B cpa3y Mocjae KOMMYTaluu - MOJIKJIFOUEHHS Ha BXOJ] [IEMH
JIMHENHBIX JIEKTPUUYECKUX LEMAX U MOCTOSIHHOTO HanpsbkeHus BenmnunHon 10 B, oTBeT
IIPOBOJUTH ux npenacrasbTe B [B]
SKCIEPUMEHTAIbHbIE 2.0npenenuTe HAPsHKEHUE HA KATYIIKE HHAYKTHBHOCTH
HCCICA0BaHUS B YCTAHOBHUBILIEMCS PEXKUME NOCIIE MOAKIIOUEHUS Ha

BXO/I LIETIH MOCTOSIHHOTO HanpshkeHus BennuuHou 10 B,
OTBET Mpe/cTaBbTe B [B]

3.0npenenuTe HAPsDKEHUE HA PE3UCTOPE Cpas3y Mocie
KOMMYTallUU - TOJKJIIOYEHHS Ha BXOJI LIEMHU
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MOCTOSIHHOTO HalpsbkeHus BennunHou 10 B, oTBet
npeacTasbTe B [B]

4.0npenenure HaNpsHKEHUE HA PE3UCTOPE B
YCTAaHOBUBLIEMCSI PEXKUME TOCIIE TTOAKIIOYEHUS Ha BXO/T
LIEMIH [TOCTOSIHHOTO HanpsbkeHus BennunHo 10 B, oTeer
npeacTasbTe B [B]

5.0mpenenurte TOK B LEMH cpa3y MOCiIe KOMMYTALIUH -
MOAKITIOYEHUS Ha BXO/I LIETIH MOCTOSTHHOTO HAIPSDKCHUS
BesimurHOM 10 B, oTBeT npeacTaBbTe B [MA |
6.01penenuTe TOK B LIENU B YCTAHOBUBILIEMCS PEKUME
MOCJIe TOKITIOYEHHS Ha BXO/JI LIEMH MMOCTOSHHOTO
HarnpsbkeHus BennuuHoit 10 B, oTBeT npeacraBbTe B
[MA]

7.Paccunraiite Ko (HUIIMEHT 3aTyXaHUs, OTBET
npeacrassTe B [-1073 pan/c]

8.PaccunraiiTe NOCTOSIHHYIO BPEMEHU 1I€TH, OTBET
MPEJICTaBbTE B [MKC]|

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

10.Be16epuTe HOMEp IEPEXOTHON XapaKTePUCTUKH,
MIPE/ICTaBICHHON Ha PUCYHKE 2 U COOTBETCTBYIOLIEH
3aJaHHOU LIenH

TMepexoanble XapaKTepHCTHKH
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Figure 28 PucyHok 2

Onucanue MKaJbI OlleHUBAHUS

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

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
Onucanue xapaxmepucmuxu evinoineHus snanus: OneHkKa "XopoIo" BEICTABISIETCS €CIH
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHUE [Tl PEIICHUS 32,124

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoneHus sHanus: OneHka "yI0BIEeTBOPUTEILHO" BEICTABIISAETCS
€CITM 3aJJaHue MPEUMYIIECTBEHHO BBITIOJTHEHO

KM-22. 3anmuta goMamuero 3axanus Ne 12

®opmbl peanausanuu: [luceMenHas padora
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THun KOHTPOILHOr0 MeponpuaTHA: JlOMalHee 3a1aHue
Bec konTpoabHoro meponpusitusi B BPC: 5
IIpoueaypa npoBeneHHsl KOHTPOJBHOIO0 MEpPONPUATHA: BBIIOIHEHHE 3aaHUs B PYKOIMCHOU

dbopme

Kpatkoe conep:xanue 3aganus:
JByxmpoBoaHas TUHUS 0€3 MOTephb C BOJIHOBBIM CONPOTHUBIICEHUEM ZB U JUIMHON LiauH
Harpy>keHa Ha CONPOTUBJICHHE ZH ¥ MOAKIIoUYeHa K uctounuky DJIC ¢ yacToroii f,
aMmuiuTy10i Ur 1 BHYTPEHHUM cOnpoTUBIieHHeM Z1 = ZB. Ha paccrosinuu Lp ot Harpy3ku
MEX1y MPOBOIAMH JIMHUU BKJIIOYEHO PEaKTUBHOE collpoTuBieHue Zp. [lapameTpsl npuBeaeHbI
B TaONUIE MHIMBUTyaJIbHBIX 3aJaHHM

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: METO/Ibl AHAJIM3a BOJIHOBBIX 1.Paccunraiite KbB Ha pa3HbIX y4acTkax JIMHUU
IIPOLIECCOB B HArpYKEHHOW JIMHUU 2.Haiigute BXOAHOE CONIPOTUBIICHUE JINHUU B MECTE
nepeaadn MIOAKJIIOYEHUS TeHEepaTopa

3.IToctpoiite rpaduku pacpeneneHnii aMIUTUTY/
HaIpsDKEHUS U TOKA B IUHUU

Onucanne MKAJbI OIIEHUBAHUS

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu ebinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBIIMHCTBO BOMPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMpaBIEHHE JJIsl pEIICHUS 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu ebinoaneHus snanus: OueHka "yJIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CIIU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

KM-23. KonTpoJsbHasi padora Ne 5

®opmbl peanuzanuu: buners! (MMcbMeHHBIH onpoc)

Tun koHTpoabHOrO MeponpusTus: KourponsHas pabota

Bec koHTpOIbHOrO Meponpusitusi B BPC: 15

IIpouenypa npoBefeHUs] KOHTPOJILHOIO Meponpusitusi: BrimonHeHue 3amaHus Ousnera B
pyKomnucHoO# popme

Kpartkoe cogep:xxanue 3aganus:
OpnHoponHas TuHUS nepesadn 0e3 moTepb HarpyXeHa Ha CONPOTUBIICHNE ZH.
JInvHa IMHUM U €€ BOJTHOBOE CONPOTUBIIEHHE N3BECTHBI. Da30Basi CKOPOCTh paCIPOCTPAHEHUS
BOJIHBI B JINHUU CUUTAETCS pAaBHOM CKOpPOCTHU cBeTa B BakyyMe. Ko BXoay JIMHUM NOJKIIIOUEH
COTJIaCOBaHHBIN ¢ TMHKUEN reHepaTop rapmonndeckoit DJ1C (111 HEYETHBIX HOMEPOB
BapHUaHTOB) WJIM TOKA (JUI YETHBIX HOMEPOB BAPHAHTOB) HANpsKEHUE (WM TOK) Ha 3aKUMax
KOTOPOTO 3a/1aHbI:
u(t)y=Um-cos(2n-fr-t), i(t)=Im-cos(2n-fr-t))

KoHTpoJibHbIe BONIpochl/3ajaHuA:
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VYMmeTh: MPOBOJIUTH pacuer 1.0npenenure KOMIUIEKCHBIE aMIUTUTY/IbI MAIAI0OIIEN U

pacrpeneneHun aMIUIUTY [ OTpa>KEHHOU BOJIH HANPSDKEHUS (U1l YETHBIX HOMEPOB
HaIpsDKEHUH WM TOKOB B JIMHHU BapUaHTOB) WJIM TOKA (JUI HEYETHBIX HOMEPOB
nepeaadu pu pa3INYHBIX BAapUAaHTOB) Ha paccTOAHUU Z0 OT Harpy3Ku

pekumax ee paboThl 2.IloctpoiiTe B MaciiTabe BEKTOPHYIO AUArpaMMy

HapsLKEHUH (1711 4eTHBIX HOMEPOB BapUAHTOB) WM
TOKOB (J17151 HEYETHBIX HOMEPOB BaApHAHTOB) B IAHHOM
CEUYEHUU JIMHUU

Onucanne MKAJbI OIleHUBaAHUS:

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

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

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

KM-24. 3amura n1adopaTropHoii pa6oTsl Ne 7, Ko/LIOKBHYM Ne 7

®opmbl peanuzanun: CmemanHas gopma

Tun koHTpoABLHOr0 Meponpusitusi: TecTupoBanue

Bec koHTpOBbHOrO Meponpusitusi B BPC: 10

IIpoueaypa mnpoBeneHHsi KOHTPOJbHOrO Meponpusitusi: I[IpoBepka HamuuuMs W KadecTBa
JIOMAIIHEeH NOArOTOBKU K Ja00paTOpHOI paboTe, BOIPOCHI O NOArOTOBKE. Bonpockl Ha 3HaHUS O
XOAy BBINIOJHEHUS J1a0OpaTOpHOW paboThl M Ha JTame INpHeMa OT4deTa. 3aKIIOYUTEIbHOE
TeCTUpoBaHUE (KOJUIOKBUYM). MToromast oleHka BbicTaBisercs no ¢opmyne: 0,2*oueHka 3a
noarotoBky+0,2*onenka 3a oruer+0,6*o1eHka 3a TECTUpOBaHUE

Kparkoe conep:kanue 3aaHus:

Ucrounnk rapmonnueckor DJIC ¢ yacrotoii 40 MI'11 moAKIIOYEH K pa30MKHYTOM Ha KOHIIE
nunun guHor 2000 cm. BonHoBoe conpotuBnenue nuHu 40 Om, ammuryaa 3/(C 10 B.

Ha xaxxasrit BOIIPOC TECTa HCO6XO,Z[I/IMO J1aTh YMCJIOBOM OTBeT. Eciin oTBeT COACPKUT I[pO6Hy10
4acCTb, TO €TI0 CICAYCT OKPYIJIUTH IO IMpaBHUJIaM J0 HCJTOYHUCIICHHOI'O 3HAYCHU .

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3HaTh: METOAbI AHAJIN3a BOJIHOBBIX 1.Kak sxcnepuMeHTaIbHO TTO100paTh COTIACOBAHHYIO
MPOLECCOB B HArpy>KCHHOM JIMHUU Harpysky?
nepeaayn 2.Kak 3KCnepuMeHTaIbHO MOJYYUTh PaCIpECICHUE

aMIUIATYl HAIPSDKEHUM B JIMHUN?

3.Kak 3KkCnepruMeHTaIBHO ONPEIEIUTh TapaMeTPhl
Harpy3Kky B JUHHUH Nleperadu’?

4.Kak u3BMEHHUTCS 3aKOH PaCIpeIeICHHs aMILTUTYIbI
HaIpsDKEHUS BIOJIb JIMHUHU, PAa30MKHYTOW Ha KOHIIE
(3aKOpOYECHHOW Ha KOHIIE), €CJIM YMEHBIITUTCS JJTMHA
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IMHAA?

5.1300pa3ute KpUBBIE paclpeieICHUs aMILTUTY/L
HaNpsHKeHUs U TOKA BJIOJIb JIMHUU, HATPYKEHHOM Ha
€MKOCTb (MHJIYKTUBHOCTH). Kak M3MEHUTCS 3aKOH
pacripeiesieHus], €CIU eMKOCTb (MHIYKTUBHOCTB)
YBEJIMYUTH (YMEHBILINTD)?

YMerTs: aHAIIM3UPOBATh 1.Onpenenure Moyb KO3 (GUITMEHTA OTPAKCHHS B
CTaIlMOHAPHBIE MPOIECCHI B JIMHUU MIPOLIEHTAaX

mepeaayd M MNPOBOAUTH  HX 2.0npenenute daszy kodhuimeHTa oTpaxeHus B
IKCIIEPUMEHTAIbHBIC rpajaycax

UCCIICIOBAHMSI 3.0npenenuTe 1enoe YKCIo JJIMH BOJIH,

YKJIaJIbIBAIOIIUXCS B IMHUU
4.0Onpenenute 3MEKTPUUECKYIO JJIMHY JTUHUU B Tpajgycax
5.0mnpenenute KO3 HUIMEHT CTOSYCH BOJTHBI B

nuHuM (yraxute 0, ecu 3HaUeHUEe CTPEMUTCS K
OCCKOHEYHOCTH )

6.0npenenuTe peKuM B JIMHUU:

1) pexxuM cTosueil BOJHBL; 2) peXUM Oeryiei BoIHbI; 3)
CMEIIaHHBIN PeXUM

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

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

9.Paccunraiite aMIUIUTYAy Ha/atoLIeil BOJIHBI
HalpsDKEHUs Ha Harpy3ke B [B]

10.PaccuuraiiTe aMIINTyly HaNpsKEHUs] B CEUEHUU
Harpy3ku B [B]

OnucaHue MKaJbI OlleHUBAHUS

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

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

Oyenka: 3
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu evinoineHus sHanus: OneHka "yI0BIEeTBOPUTENIBHO" BEICTABIIAETCS
€CITM 3aJ]aHue MPEUMYIIECTBEHHO BBITIOTHEHO

KM-25. 3amuTra jsjadbopaTopHoii padorbl Ne 8, kosiokBuym Ne 8

®opmbl peanusanun: Cmenrannas Gopma

Tun KOHTPOILHOr0 MeponpuaTHa: TecTupoBaHue

Bec konTposbHoro meponpusitusi B BPC: 10

Ilpoueaypa mnpoBeaeHHs KOHTPOJBLHOro Mmeponpusatusa: IIpoBepka HaimMuusg 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). MTOroBasi OIleHKa BBICTaBISIETCS TO (OpMyIie:

0,2*ormenka 3a

noarotoBky+0,2*orenka 3a oruet+0,6*o11eHKa 32 TECTUPOBAHUE

KpaTlcoe CodcpiKaHUuE 3alaHUA:

I[aHa HEJIUHEHHas PE3UCTUBHAA LECIIb, IPEACTABIICHHAA HA PUCYHKEC 1.

VD Haso:

() R

[30-@ -0,5%U
BAX mopa [(L7) = io

=0,
U=05

raeI[mA], UB) R=1x0un

Figure 29 PucyHok 1

Ha xaxxp1it Bompoc Tecta He00X0IMMO JaTh YHCIIOBOM OTBET. Eciin OTBET COMEp)KHUT IPOOHYIO
4acTh, TO €ro CJIEAYET OKPYTIUTh MO MPaBHUIIaM JI0 LIEIOUUCICHHOTO 3HAUCHUS

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: METO/IbI pacueta 1.Yto Takoe BOJNbT-aMIIEpHAs XapaKTePUCTHKA auoaa?

HEJIMHEWHBIX INEKTPUYECKUX Kak ee nmosny4nTh 3KCrIepUMEHTAIBLHO?

nenei 2.Uto Takoe paboyasi TOUKa U KaK €€ OMpeIeIHTh:
HKCHEPUMEHTAIBHO, TpaduIecKu’?
3.Kakum 00pa3oM ¢ OMOINIbIO ABYXKaHAIBHOTO
ocuusuiorpaga nojay4yuTh OCHMIUIOTpaMMy CUTHAJIA Ha
BBIXOJI€ IBYXITOJIYIIEPUOAHOTO BBIPSIMUTENS?

YMers: aHAIM3UPOBATh 1.0npenenute HanpsHKEHUE HA 1MOZE B pabouell TOuke,

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

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

SKCIIEpUMEHTAIbHbIC OTBET NMPUBEIUTE B [MKA ]

U CCJIEIOBAHMUS 3.0mnpenenute CONpOTUBIEHNE AUOA 110 IOCTOSIHHOMY

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

5.0npenenute nuddepeHImaibLHOEe COMPOTUBIICHHUE
nuoja B paboueil Touke, OTBET npuBeauTe B [OM]
6.Haiinure aMIinTy1y TapMOHUYECKON COCTABIISIIOIIEH
HaMpsHKEHUS Ha PEe3UCTOpe, €ClIM HaNpshKEHUE Ha TUO0JIe
un(t) = 0,65 + 0,01-cos(10"3-t) B; orBeT npuBenure B
[MKA]

7.01penenuTe YUCI0 TAPMOHUYECKUX COCTABJISTFOIIAX
TOKa B IIeTH (MOCTOSHHYIO COCTABJIAIONIYIO BKIIOUATh HE
HYXXHO), €CJIi HanpsbkeHue Ha nuoje un(t) = 0,6 +
0,1-cos(10"3-1) B

8.0mpenenute BETUYUHY MOCTOSTHHON COCTaBIISIOIICH
TOKa B IEMH, €CITH HanpsukeHue Ha auose un(t) = 0,6 +
0,1-cos(1073-t) B; oTBeT npuBeaute B [MKA]
9.0npenenure aMIUINTYAy IEPBOM TAPMOHUKH
HaMpsHKEHUS Ha PEe3UCTOpE, €CIIM HANPSDKEHUE Ha TUO0JIe
un(t) = 0,6 + 0,1-cos(10"3-t) B; oTtBer mpuBeaute B [MB]
10.0npenenute YuCIO rapMOHUUECKUX COCTABIISIOIINX
TOKa B IeTH (ITOCTOSHHYO COCTABIISIONIYIO YIUTHIBATh
HE HY)XKHO), €CJIM HanpsbkeHue Ha quoje ua(t) = 0,7 +
0,1-cos(1073-t) + 0,1-cos(2-10"3-1) B

Onucanue MKaJbl OLICHUBAHUA:
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Oyenxa: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 710
OnucaHnue xapaxmepucmuxu evlnoneHus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS €CIU
OOJIBITMTHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHE ISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonneHus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BHITIOJHEHO

KM-26. 3amura nomanigero 3aganus Ne 13

®opmbl peaausanun: [lucemennas padbora

Tun KoHTpPOIBLHOrO MeponpuaTHs: J[omamHee 3aganue

Bec konTposabHoro meponpusitusi B BPC: 5

IIpouenypa npoBeaeHHss KOHTPOJIBLHOIO MEpPONPHATHA: BhINONHEHNHE 33alaHus B PYKOIIMCHOMU

dbopme

KpaTkoe cogep:kanue 3a1aHus:
3anana ¢pyHkuus conporusienus Z(p) = (ad4-p™4 +a2-p”2 + 1)/(b3-p*3 + bl-p)

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

YMeTb:  OCYWIECTBIATH  CHHTE3 1.CuHTE3UpOBaTh ABE CXEMBI ABYXIIOJIOCHUKA ITyTEM
JUHEUHBIX JIBYXIOJIOCHUKOB 11O npeacrasiaeHus GyHKIMU Z(p) B BUe LENHON Apoou
3a/laHHBIM XapaKTepUCTHKAM MyTeM JIeJIEHUs] TOJIMHOMOB, HauKHasi, B OJTHOM ciydJae,

CO CTapmux, a B ApyromM — ¢ MJIaAlnx CTEIeHeM
IOoJIMHOMA ACJIIUMOTO

Onucanue MIKAJbI OLlEeHUBAHUS

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

Ouenka: 4
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIio" BEICTaBISETCS €CITN
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANPABIICHUE JJIS pEIICHUS 3a/1a4

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

KM-27. 3anmuTa qoMamHero 3aganusa Ne 14

®opmbl peanusanuu: [luceMenHas padora
Tun KOHTPOILHOrO MeponpusaTHs: JloMalHee 3a1aHNue
Bec konTpoabHOro Meponpustusi B BPC: 5
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IIpouenypa nmpoBeneHHs KOHTPOJBHOIO0 MEpPONPUATHA: BEINOIHEHHE 3aaHUs B PYKOIMCHOU
dbopme

KpaTlcoe CodcpiKaHUuE 3alaHUA:
HCHB C HEJIMHEHHBIM JABYXIIOJOCHHUKOM IIPEACTaBJICHA HA PUCYHKE

u(r)

Ha Bxose nenwu nelicTByet rapMoHuyeckoe Hamnpsbkenue Bua e(t)=E0+Em-cos(m0-t).
[Tapamerps! HanpsbkeHus EO, Em u @0, conpoTtuBienne pesucropa Rr, 1 BUA HEIMHEHHOTO
JIBYXMoNtocHUKa N 3a/1aHbl B Ta0IHIIe MHANBUAYAIBHBIX 3a/laHUI

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HATB: METO/IbI pacueTa 1.IToctpoiite BAX HEeIMHEHHOTO ABYXITOIKOCHUKA,
HEJIMHEHHBIX AIEKTPUUECKUX Harpy304HyI0 IpsIMYIO, OTPEEIUTe pabouylo TOUKY
Lerei JBYMsI CIIOCOOAMU: aHATUTUYECKHU U rpaduuecKu.

Omnpenenure kpyTu3ny BAX HenuHeHOro 351ieMeHTa S B
paboueii Touke, paccuuTaiTe AuddepeHnaIbHOe
COIPOTHBIICHUE HEIMHEHHOT0 37eMenTa. OnpenenuTe
HarnpsbkeHue u(t) 1 Tox i(t) Ha HeTMHEHHOM
JBYXIIOIFOCHUKE, TIOCTPOWTE MX OCHUIIIOIPaMMBI
2.PaccuuTaiiTe aMIUIUTYbl U 4YaCTOTHI TAPMOHUK TOKa
yepe3 HEeJIMHENHbIN IBYXIOIIOCHUK, UCTIOIb3ys BAX.
O6ocHyiiTe 11e1ec000pa3HOCTh Mepexoia K TUHEHHON
CXeMe 3aMelICHUs HEeIMHEHHOTO IBYXTIOJIIOCHUKA
3.ITocTpoiiTe criekTpalibHbIE TUarpaMMbl Ha BXOJIE U
BBIXOJIC [N C HEIMHEHHBIM JBYXIIOJIOCHUKOM

Onucanue MIKAJbI OLEeHUBAHUS

Ouenka: 5
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku evinoinerus 3nanus; O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

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

Oyenka: 3
Huodicnuii nopoe sevinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnenus snanus: OneHka "ya0BIeTBOPUTEIHLHO" BBICTABISCTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO
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JI1s1 KypcoBOro npoexkra/padorsl
4 cemecTp

I. Onucanue KIIVKP

BelllonHeHMe aHanu3a HECTAUMOHAPHBIX IPOLIECCOB B JBYX3BEHHOW LENU 2-r0 MOpsAIKa M
oopMIICHHE pe3yNbTaTOB aHanwu3a B Buae ordeta mo HUP B cooTBeTCTBMM ¢ HOpMATHBHBIMU
TpeOOBaHUSAMHU

11. Ilpumepul 3a0anus u memol padomaol

[Ipumep 3ananust
DneKTpuuecKas Lelb COCTOUT U3 JIBYX 3BEHbEB IIEPBOI0 MOPSAKA — AaKTUBHOI'O U IIACCUBHOTO,
pa3ziesieHHbIX TPaHC(HOPMAaTOPOM COMTPOTUBIICHHM, KOTOPBIM HMeeT K03(DPUIMEHT repenadyu
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
e g [ o
| . ke 1 F=
P ] femf | I
]
QJtr\‘r : : If.!, R=co° : : Iu‘
- :--o_ r’n" o —— J‘ :--
bl 1 [ [ s
Cxema 5 Cxema 15
AN
% R L e
e ' Y R [ 2L =3 2
1/ > 5R
\ b 4 —of

Figure 30 PucyHok 1

1. O3HaKOMHUTHCS C 33JJaHUEM Ha paboTy, C METOJIUYECKUMH YKa3aHUSIMH, aJITOPUTMOM
aHaJu3a M XapaKTePUCTUKON UCXOHBIX JTaHHBIX KypCOBOI paboThI

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

3. BbIBECTH aHAIUTUYECKHUE BBIPAXKEHUS IS IEPEXOJHBIX XaPaKTEPUCTUK U LENH B LIETIOM
4. TlocTpouTh BpEMEHHBIE JUArpaMMbl OJYUYEHHBIX XapaKTEPUCTUK

5. BbIBECTH aHAIUTUYECKHUE BBIPAXKEHUS 111 BPDEMEHHBIX JUarpamMM HallpsKEHUM Ha BXOJE U
BBIXOJIaX LIeTei

6. ITocTtponTh BpeMEHHBIE AUATPAMMBI MIOJTYYEHHBIX XapaKTEPUCTUK

7. PaccunTtaTh ¥ NOCTPOUTH BPEMEHHBIE TMarpaMMbl HaIIPsHKEHUH Ha BBIXOJIE LU MPH MoJaue
Ha BXOJ] TAYKHA UMITYJIbCOB

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

TemaTuka KII/KP:
AHanu3 HeCTaIMOHAPHBIX MPOIIECCOB B IByX3BEHHOM 1IeNU 2-Tr0 MOpsaKa

KM-1. Co6s1onenue rpaduka ppinosHenns KP
Onucanue WKAaJIbl OLeHUBAHUS

Ouyenka: 5
Huosicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
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Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! OI_IGHKa "oTIu4Ho" BBICTABJIACTCA, €CJIN 3a1aHUC
BBIIOJIHEHO B ITOJTHOM 00BbEME MJIHM BEITIOJHEHO NpEUMYIICCTBEHHO BEPHO

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

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

KM-2. Cob6aronenue rpadpuka ppinosnennss KP
OnucaHue MWKAJIbI OLEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evlnoanenus 3Hanus: OleHKa "OTIMYHO" BBICTABIISIETCS, €CIIN 3a/1aHNe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

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

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEILHO" BBICTABIISETCS,
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

KM-3. Cobronenue rpaguka oinosnennss KP
Onucanue WKAJIbl OLeHUBAHUSA

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

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

Oyenka: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku évinonnenus snanus: OneHka "yI0BIeTBOPUTEIHLHO" BBICTABISCTCS,
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

KM-4. Cob61onenue rpadguka ppinosHenns KP
Onucanue WKAaJIbl OLeHUBAHUS

Ouyenka: 5
Huosicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "oTIUYHO" BBICTABIISIETCS, €CIIU 3a/1aHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
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Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 0
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Xopomo" BhICTABISIETCA, €CIU
OOJIBITMHCTBO BOIPOCOB PACKPBITO. BRIOPAHO BEPHOE HAIIPABICHHUE AJISl PEIICHUS 33124

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

KM-5. KauectBo opopmiienuss KP
Onucanue MKaJIbl OLeHUBAHUS

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "oTJIUYHO" BBICTABIISIETCS, €CIIU 3a/1aHue
BBITIOJTHEHO B MTOJIHOM 00'bEME WIIH BBITIOIHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapaxmepucmuxu gblnoaneHus 3nanus: OLeHKa "Xopouio" BbICTaBISAETCS, €CIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoanenus 3nanus: OLeHKa "yJ0BIETBOPUTEIbHO" BBICTABIISAETCA,
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO
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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 BEKTOP KOMIUIEKCHOW aMIUTUTY/bI BBIXOAHOTO HanpsokeHus. [Tonsarue o gasoBpamarerne.
2. 3anucarb ypaBHEHUs CUCTEMBI Y -IapaMeTPOB JIMHEHHOIO YeThIPEXIIOIOCHUKA U 1aTh
onpeneneHue napamerpa Y11.

3. Cxema 11enu NOCTOSHHOIO TOKA IPEJCTAaBIeHa Ha PUCYHKE. 3HAUCHMSI [TapaMeTpOB
sanemenToB nem: E1=2 B, E2=5B, J =1 MA, Rl =R2 =5 kOwm, R3 = 6 xOm. Halitu
3HAYEHUs TOKOB B BETBAX LIEMIU U MOTEHIIUAJIOB Y3JI0B OTHOCUTENIBHO BEIOPAHHOTO Ga3UCHOTO
y3ia.

R, R; m&

E'i

N R2 J

IIpoueaypa nposenenust

OK3aMeH MPOBOAMTCS B yCTHOH (popme mo OGuieram B BuAE YCTHOTO OTBETa Ha 3aJlaHMe Omiera ¢
UCIOJIb30BaHUEM TOATOTOBIEHHOIO KOHCIIEKTa OTBeTa. Bpemst Ha MOAr0TOBKY KOHCIIEKTa OTBETa —
60 MUHYT

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

1. Komnerennus/Muankarop: N-Zonk-1 YMeeT IpUMeHSTh PU3UUECKHE 3aKOHBI U
MaTeMaTUYeCKUe METO/IbI ISl pEIIeHUs 3a/1a4 TEOPETUUECKOT0 U MPUKIAIHOTO XapaKTepa

Bonpocsl, 3aganus
1.YHactoTHble XapakTepucTuky JHHENHBIX neneid. AUX n @YX cummerprnunoro RC-mocra.
Bekropnas nuarpamma HarpspDKeHUN. BiusiHEe 4aCcTOTHI BXOJHOIO TapMOHMYECKOI0 CUTHAjIa
Ha BEKTOp KOMIUIEKCHOW aMIUIUTY bl BBIXOJIHOTO HamnpsibkeHus. [lonstue o ¢azoBpaiatesne
2.MeTtoabl aHaIM3a CI0XKHBIX Ieneld. MeTo1 KOHTYPHBIX TOKOB. BBIOOp cucTembl
HE3aBHCHMBIX KOHTYpOB. B3auMHbIe U COOCTBEHHBIE COMPOTHUBIIEHUSI KOHTYPOB. 3aIKCh
KOHTYPHBIX YPaBHEHHM IS L€, COJEpKALLEH UealbHble UICTOYHUKU TOKA. [Ipumepsl
COCTaBJICHUS] KOHTYPHBIX YPaBHEHUU
3.HaiiTu BeIpaskeHHe /Ui KOMIUIEKCHOTO K03 uiimenTa nepeaayn enu rno HanpsyKeHUIo
K@Gw)=U2/U1. Iloctpouts rpapuku AYX n ®UX nemnu.
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4.AYX u @YX ¢wmibtpa Buna. Kak n3mensatcs AUX u @YX ¢uibtpa Buna npu yBenuueHun
COTMPOTUBIICHUH PE3UCTOPOB B JBa paza? HanecuTe HOBbIE KpUBBIE MYHKTUPHBIMU JTUHHUSIMH Ha
rpadukn UX

5.Ha nocnenoBatenbHblil KonebaTenbHbI KOHTYp ¢ mapamerpamu L =1 mI'H, C = 1 HO,

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

Matepuanbl /151 IPOBEPKH OCTATOYHbIX 3HAHUM

1.Jlms1 cxembl, IpeICTaBICHHOW Ha PUCYHKE, ONPEICIIUTE:

a) onpenenurte 3HadeHne AUX Ha HyneBoil yactore

0) ompenenuTe, K KakoMy 3HaueHUIo cTpeMutcss AUX npu OECKOHEYHO OOJBIIION 4acTOTe

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

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

n) onpenenure 3HaueHne @YX Ha yacToTe cpe3a, OTBET MPUBEIUTE B rpajgycax

JlpoOHBIe uncia B OTBETaX OKPYIIIUTE JI0 LEIOYHUCICHHBIX 3HAUCHUH

Hano:
L=1wly &=100Cn

OTBETHI:

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

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

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

2. Komnerenuust/Uugukarop: NI-2omnk-2 PaccmaTpuBaeT BO3MOXKHBIC BAPUAHTHI PEIICHUS
3a/1auu, OIICHUBAs UX JOCTOMHCTBA U HEJIOCTATKU

Bonpocel, 3a1anns
1.Cxema 11enu moCTOSIHHOTO TOKa MPEACTaBIeHa 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.Kaxk no ocuuiorpaMMe onpeAenuTh HapaMeTpbl TapMOHUYECKOT0 CUTHAJIA: aMIUIUTYAY,
Hepuo/l, 4aCTOTY, HaYaJIbHYIO (a3y?

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

6.KakuM 00pa3om B 3JIEKTPUUECKYIO LIEMb BKIIOYAIOTCS BOJIBTMETP U amriepmerp? OObsIcHUTE,
no4yemMy

MartepuaJbl /il IPOBEPKHU OCTATOYHBIX 3HAHUI
1.JIi1s cxembl, NpeICTaBICHHON Ha PUCYHKE, ONPEICIUTE:
a) YUCIIO Y3JIOB
0) uncio BeTBei
B) YKCJIO HE3aBUCUMBIX KOHTYPOB
T') YUCJIO YPaBHEHH JJIsl METO/1a Y3JIOBBIX MOTEHIIUAJIOB
1) YUCIIO YPaBHEHUM ISl 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 ocriyuiorpamMmax npeJicTaBlieHbl TapMOHUUECKUE TOK U HalPsKEHHE 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.
MakcumanbpHOe 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)

[ ]
L |

R R3 .y

|
D Lk

Figure 33 B)
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]
[
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Figure 34r)

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

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

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

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

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

1I1. IIpaguna évicmaenenusn umo2o60i OUeHKU no Kypcy

Ouenka 3a 3 cemecTp ompenensieTcss B cooTBeTcTBUM ¢ [lojoskeHnemM o OauibHO-pEUTHHTOBOM
cuctreMe mansa cryneHtoB HUY «MDOU» Ha OCHOBaHMM CEMECTPOBOM M HK3aMEHAIMOHHOU
COCTABJISIIONINX. B prioxkeHue K JUIIIOMY BEIHOCUTCS OIICHKA 33 4 CEMECTD.

4 cemecTp
dopMa NPOMEKYTOUYHOM aTTecTalumu: DK3aMEH
IIpumep Ounnera

1. l'apmonmyeckue KojebaHus B TUHUM niepenaun. YpapHeHus [ ensmronbia. Koaddunment
3aryxaHus U Ko3dduuument daspl. Pa3zoBas CKOPOCTh U JUTMHA BOJHBI.

2. JlaitTe onpenesieHue BOJTHOBOTO COMPOTUBIICHUS JTMHUHU TTEPEIAYH.

3. K mapaniensHOMy KosebaTeabHOMY KOHTYPY MOJKIIOYEH UCTOYHUK nocTossHHOM D/1C
E=10 B. B ycranoBuBmemcs pexume kiou KJI pasmbikaercsa. Onpenenuts TOK B KOHTYpeE U
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HaIpsHKEHUE Ha KOHAEHcaTope mociie pa3Mblikanus kitoua. [lapamerps nenu: R=2 Owm,
pe3oHaHcHas yactota fp=2 MI 11, xapakTepuctudeckoe conporusierue p = 200 Owm.

- Kﬂl

IIpouexypa npoBeaenust

OK3aMeH IPOBOJUTCS B yCTHOW (hopMme 1o Ouseram B BHJIE YCTHOI'O OTBETA Ha 3a/laHue Ouiiera ¢
MCII0JIb30BaHUEM IOITOTOBJIEHHOIO KOHCIIEKTa OTBETa. BpeMsi Ha MOJrOTOBKY KOHCIIEKTa OTBETA —
60 MUHYT

L. Ilepeuenv Komnemenyuit/uHOUKAMOPoO8 u KOHMPOALHBIX 60NPOCOB NPOGEPKU PE3YTbIANO8
0C80eHUA OUCUUNTUHDL

1. Komnerenuus/Muauxarop: N-2onk-1 YMeeT IpuMeHsTh GU3HMUECKHE 3aKOHBI U
MaTeMaTUYECKUEe METO/IbI JUIsl pEIICHHUs 3a/1a4 TEOPETUUECKOr0 U IPUKIIAJHOTO XapaKTepa

Bonpocel, 3a1anns
1.B momenT Bpemenu t=0 k mapayutensaoi RC-1ienu moakiroyaeTcsi UMITyJIbC TOKA BHIA
I(t)=10[1-exp(—at)]. HaiiTi 3aKk0H M3MEHEHHUS TOKA Yepe3 KOHIEHCATOP
2.CuHTe3 IMHEWHOT0 JBYXIIOIIOCHUKA C 33JJaHHOM CcTpyKTypoi. Meton @octepa. Merton
Kayapa
3.5IBneHus B Harpy>keHHOM nTuHUM nepeaayu. [lanaromas u oTpakeHHas! BOJIHBI.
Koadduuuent orpaxenus. Pacnpenenenue aMIminTyabl HAMPSDKEHUS B IMHUM TIPU
PE3UCTUBHOMN Harpys3ke
4.Meton unrerpana [Jroamens. Csi3b nepeaaTouHol (yHKIMK U UMITYJICHON
XapaKTepUCTHKY JIMHENHHOU 1enu. [lonsaTue o coOCTBEHHBIX QYHKIUAX TMHEWHOH LIeTH.
ITpumepsl
5.Henuuelinble pe3ucTUBHBIE IBYXITOIIOCHUKY U UX omnucaHue. [IoHsTHEe BONbT-aMIIepHOM
XapaKTepUCTUKU. MasloCUTHAJIBHBIE ITapaMeTPhl BOJIbT-AMIIEPHON XapaKTEPUCTHUKH.
Kaxk BnusieT mocTOSsHHOE CMEIIEHUE Ha BXO/JIE LIETH, COIepKaIleld HEIIMHENHBIN AJIEMEHT, Ha
3HAYEHUS MAJIOCUTHAJIBHBIX IAPAaMETPOB BOJIBT-aMIIEPHON XapaKTEPUCTUKN?

MartepuaJbl /i1 IPOBEPKHU OCTATOYHBIX 3HAHUM
1.Mcrounuk rapmonnudeckoit JIC ¢ wacroroit 40 MI'11 moakiIr0ueH K pa30MKHYTOM Ha KOHIIE
nuann yHou 2000 cm. BoHoBoe conpotuBnenue quanu 40 Owm, ammutyaa 3/1C 10 B.
Onpenenure:
a) MOZTyJIb KO3 UIIMEHTA OTPAKEHUS B TIPOIIEHTAX
0) dhazy koadduimeHTa oTpaKeHUs B rpagycax
B) 11€J10€ YUCJIO JUTMH BOJIH, YKJIA/IBIBAIOIINXCS B IMHUN
') PEXKUM B JTUHHUH: | - pEXKUM CTOSTUEH BOIHBI; 2 - PEXKUM OeTyIel BOJIHEI; 3 - CMEIIaHHBIN
PEXKHUM.
1) aMIUTUTYAy HApsDKEHUs Ha BBIXOJIE JTMHUU B [B]
JpoOHble uncna B OTBETaX OKPYTIIUTE J0 [ETOUYUCICHHBIX 3HAYCHUI
OTBeTsI:
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Jyis KX 10# MO3MIIMK BOIIPOCA HY)KHO YKa3aTh YUCIOBOE 3HAUCHHE OTBETA.
Kasxprit mpaBUIIbHBIN OTBET AaeT 2 Oasa.
MakcumansHOE 9rciio 6amioB 3a Bompoc - 10

Bepnsriii otBet: a) 1006) 0B) 2 1) 1 1) 20

2. Komnerenuust/Muaukarop: M/1-2onk-2 PaccmarpuBaer BO3MOKHbBIE BADHAHTHI PELICHUS
3aJla4i, OLICHUBAs UX JOCTOMHCTBA U HEJOCTATKH

Bonpocsl, 3aganus
1.K nmapannenpbHOMY KOJe0aTeIbHOMY KOHTYPY MOJKIIIOYeH UcTOUHUK nocTostHHOM DJ1C E=10
B. B ycranoBusmemcs pexume kiarod KJI pazmpikaercs. Onpenenurb TOK B KOHTYpE U
HaIlpsDKEHUE Ha KOHAEHcaTope nociie pa3Mblkanus kiroua. [Tapamerps! nenu: R=2 Owm,
pe3onancHas yactota fp=2 MI 1, xapakrepucTtudeckoe conporusieHue p =200 Om

i

R R

|
2.0Tpe30K JIMHUH IATUHOM L ¢ BOJIHOBBIM CONPOTUBIIEHWEM ZB, HATPY>KEHHBIN Ha
conpotuBieHue jZB, nutaetcs ot uctounuka DJIC e(t)=E.coswt ¢ BHyTpeHHUM
compoTtuBiieHueM Ri = ZB . 3anucarh BbIpaKEHUS ISl MTHOBEHHBIX 3HAYCHUN HAMIPSDKEHUS U
TOKa B JIMHUU B CEUCHUH HArPy3KH U Ha paccTossHuu | ot Hee
3.Ha xoH1ie 1uHuM ¢ BOJIHOBBIM conpoTuBieHreM 600 OM BKIrOYeHAa HHAYKTUBHOCTD 2 MKI H.
Yacrora ucrounnka J/[C, nuraromero junuto, 100. MI'n. Onpenenuts, Ha KAKOM PacCTOSIHUU
OT KOHIIA JINHUH HAXOAUTCS OJMMKANIINI y3e HalpsKEHUS
4.M300pa3uTe SKBUBAJICHTHYIO CXEMY 3aMEIICHHsI OTpe3Ka JIMHUU TIepeaun, TOSICHUTE
¢buznyeckuit cmbica napameTpoB. Kakum 00pazom MOXKHO MOJIETUPOBATH U UCCIIEI0BATh
CTallMOHApHbIE MTPOLIECCHI B IMHUU NIepeayun’?
5.JlaiiTe onpenesieHre UMITYJILCHOM U MEPEXOJHON XapaKTepUCTHK JUHEHON enu. Kakum
00pa3oM UX MOKHO MOJIYYUTh IKCIIEPUMEHTAIHHO?
6.JlaiiTe onpeseneHne BOJbT-aMIIEPHOM XapaKTEepUCTUKN HEIMHEHHOT0 31eMeHTa. Kak ee
MOJIYYUTh IKCIIEPUMEHTAIBHO?

Matepuainbl 1/151 IPOBEPKH OCTATOYHBIX 3HAHUM
1./l cxemsl, IPEJCTABIEHHON Ha PUCYHKE, ONIPENEIUTE:
a) HallpsDKEHHME Ha KOHJIEHCATOpe cpa3y Mocjie KOMMYTAIMH - MOJIKJIFOUEHHS Ha BXOJ LIENU
MIOCTOSIHHOT'O HaIlpsDKEHUs BeM4YuHOH 12 B, oTBeT npencrassTe B [B]
0) HampspKEHUE Ha KOHJIEHCATOPE B YCTAHOBUBILIEMCS PEKUME MOCIE MOAKIIOYEHNS Ha BXO/]
LIENU IOCTOSIHHOTO HampshKeHUs BennuuHou 12 B, otBeT npencrasbre B [B]
B) ONPEEIUTE HANPSIKEHNE HAa PE3UCTOPE Cpa3y Mociae KOMMYTAIMH - TIOJKIFOUEHHS Ha BXOJ
LIeNY MIOCTOSIHHOTO HampshKeHUs BennunHou 12 B, otBer npencrasete B [B]
T') ONpeaeNIUTe HAPsHKEHUE HAa PE3UCTOPE B YCTAHOBUBIIIEMCS PEKHME TIOCTIE MOIKIIIOUEHHUS Ha
BXOJI LIENH NOCTOSIHHOTO HANpsDKEHUs BennunuHoi 12 B, orBeT npeacrasbTe B [B]
1) paccunTalTe BpeMsl YCTAaHOBJIEHHUSI, OTBET NPEACTABbTE B [MKC]
JlpoOHBbIe unciia B OTBETaX OKPYIJIUTE 10 LETOYHUCICHHBIX 3HAUCHUH
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OTBeTHI:
JInist Kaxk 101 MO3UIIUU BOTIPOCA HY>KHO YKa3aTh YMCJIOBOE 3HAUEHHE OTBETA.
Kasxip1it mpaBuiIbHBINA OTBET AaeT 2 Oaia.
MakcumanbpHOe uncio 6amios 3a Bompoc - 10
Bepnpiii otBet: a) 06) 12 B) 12 1) 0 1) 23
2.J1ns1 cxembl, IPEJCTaBICHHOI HAa PUCYHKE, ONpeIeTuTe:
a) HaIpsDKCHUE Ha JHojie B paboucii Touke, eciu €(t) = E = 2 B; orBet nmpuBeaute B [MB]
0) Tok B paboucii Touke, ecim €(t) = E = 2 B; orBer npuBeaute B [MKA]
B) COTMPOTHUBIICHHE JMO0/IA TI0 TIOCTOSIHHOMY TOKY B pabodeid Touke, OTBeT npuBeauTe B [OM]
r) onpenenute Kpyrusny BAX B paGoueii Touke, oTBeT npuBeauTe B [MCM]
1) OIIPEJIEIUTE YUCIO FAPMOHUYECKUX COCTABIISAIOIIMX TOKA B LIEMH (IIOCTOSHHYIO
COCTaBJISIFOIIYIO BKJIFOUATh HE HYXKHO), €ClIi Hanpsbkenue Ha quoze una(t) = 0,6 +0,1-cos(1e3 t)
B
Jpo6OHble uncia B OTBETaX OKPYIIIUTE 0 IEIOUUCICHHBIX 3HAUeHU N

VD Hano
BAX guoma

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

rae f[ma], T[B], £=2r0n

OTBeThI:
JUis Kax10# MO3UIMK BOIIPOCa HY>)KHO YKa3aTh YMCIIOBOE 3HAUEHUE OTBETA.
Kaxxaplii mpaBUIBHBIN OTBET JaeT 2 Oasia.
MakcumanbHoe yuciio 6ajioB 3a Borpoc - 10
Bepwnrriit otBeT: a) 616 6) 692 B) 891 1) 8 1) 7
3.CopmynupoBaTh 3aKOHBI KOMMYTALUN
4.JlaTh ornpesiesieHne MepexoTHON XapaKTepUCTUKH JIMHEHOM 1ernu. Kak e€ MoxHO
paccuuTarh?
5.M300pa3uTh pacrpeaeneHiue aMIUIUTY bl HAPSHKEHUST B KOPOTKO3aMKHYTOW JIMHAW TIPU
rapMOHUYECKOM BO30YKAECHUU
6.JlaTe onpeneneHe BOIbT-aMIIEPHOI XapaKTEPUCTHKH HETMHEHHOTO JABYXITOFOCHUKA
7.YT0 Takoe ocHOBHas (TiepBasi) rapMOHUKA, BHICIINE TAPMOHUKH TOKa?

II. Onucanue wkanvl ouenueanus

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

Ouyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu vinoiHeHus sHanus: PaboTa BeIONHEHA B paMKax "6a3oBoro"
ypOBHs. BOJBIIMHCTBO OTBETOB AaHBI BEpHO. B wacTn Matepuana ecTh He3HAUYNTEIbHbIE
HEJIOCTATKU

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

1. IIpasuna évicmaenenus umoz060it oyenku no Kypcy

Onenka 3a 4 cemecTp ompenenseTcss B cooTBEeTCTBUM ¢ [lojokeHreM 0 OauibHO-pEUTHHTOBOM
cucreme ans cryaeHtoB HUY «MOW» Ha ocHOBaHMM CEMECTPOBOM M 3K3aMEHAllMOHHOMN
COCTaBJISIIOIIMX. B mpuiiokeHue K JUIIoMy BBIHOCUTCS OLIEHKA 3a 4 ceMecTp
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JL1s1 KypcoBOro nNpoeKkTa/padoTsl:

4 cemecTp

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

3amuTa mpoBoaUTCs B ycTHOU popme. [Ipennaraercs a) oOuiuii BOmpoc mo xapakTepruCTHKaM,
HaWICHHBIM TIPH BBITIOJTHEHUHU paOOThI; 0) YaCTHBIM BOMPOC 00 N3MEHEHUU HAWJICHHBIX
XapaKTePUCTUK NIPU U3MEHEHUHU TTapaMeTPOB UCCIICIOBAaHHON 1IN

II. Onucanue wkanvt oueHuBanus

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu 6blnoaneHus 3Hanus: PaboTa BeIMoIHEHA B paMKax "MPOABUHYTOTO"
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 JJaHbI BEpHO. B uacTu MaTepuaiia ecth He3HAUUTEIbHBIC
HEJOCTaTK!

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

II1. IIpaguna évicmaesnenusn umo2o60i OUeHKU no Kypcy

OueHka 3a KypcoBYK paboTy ompenensieTcss B cooTBeTcTBHHM C [lomoxkeHueM o OanibHO-
peiiTuHroBoi cucteme it crynentos HUY «M3OW»
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