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1. IlepevyeHb KOMNETEHIUI U HMHAUKATOPOB X JOCTUKEHHUS

HpOI_ICCC N3YYCHHUA NUCHUIUINHBI HAITPABJICH Ha (I)OpMHpOBaHI/Ie CJICAYHOIINX KOMIIETEHITU

KOI[ N HAMMCHOBAHHC

KOI[ N HAMMCHOBAHUC

Hpe,[[H_ICCTBYIOH_[I/IC OTaIlbl

. | Oran (c ykazanuem
KOMIIETEHI[NHU WHJUKATOpa JOCTHKEHUS KOMITCTCHITHI
JUCIUTUTHH/TIPAKTHK)
OIIK-1.1 3naer ¢dyHgamMeHTaIbHBIC
3aKOHBI ~ TPUPOJIBI W OCHOBHBIC
H3MYECKHE MAaTEMATUYECKHE 3aKOHBI U
ﬁeTo bl HAKOIUICHWS, IIepedadd U Jran 1. 51.0.04 Bricmas
OTK-1 - CrocoGen | ¢ agomn i bopya peat MaTeMaTHKa, 51.0.06
HCIIOJIL30BaTh P p ®usnka, 51.0.24 OcHOBEI
[MOJIOKEHUS, 3aKOHBI TEJIEKOMMYHUKALIUI
! OIIK-1.2 VYmMmeer MIPUMEHSTh i yHHAKAL
u METOIBI Oran?: B1.0.09
¢u3rueckue 3aKOHBI M MaTeMaTHYecKue | 3
€CTCCTBEHHBIX HAayK H Marepualibt 5
METO IbI TS perieHus 3a1a4
MaTEMAaTUKH JUTS KOMIIOHEHTBI
TEOPETUIECKOTO 5 MIPUPOJTHOTO N
peIICHUS 312 | e AJIEKTPOHHOM TEXHUKH,
MHXEHEPHOU paKtep b1.0.04 Bericmias
eSITENbHOCTH MaTeEMaTHKa, B1.0.06
a OIIK-1.3 Bmageer HaBBIKAMH
Ny dusuka
UCTIONIb30BAaHUSl 3HAHMM (PU3UKU U
MaTEMAaTUKU npu perieHun
MPAKTUYCCKUX 3a1a4
OIIK-2.1 Haxomur © KPUTHYECKH
aHAJTU3HPYET nHpopMaImro,
HEOOXOAUMYIO IS perieHus
IIOCTaBJICHHOHN 3a1a4u
OIIK-2.2 PaspabaTpiBaeT  perieHue
KOHKPETHOU 3a71a4y, BEIOHpast
ONTHMAJILHBIA BapHaHT, OIICHHUBAsI €ro
JIOCTOMHCTBA U HEJIOCTATKU
OIIK-2 - Cmocoben | OIIK-2.3 @opmynupyer B pamKax
CaMOCTOATEIBLHO [IOCTaBJIEHHON LEeIH pOeKTa
MPOBOANTH COBOKYITHOCTH B3aUMOCBSI3aHHBIX
AKCIICpUMEHTAJIbHBIC | 3aJ1ad, 00eCIIeunBaroINX ee
HCCIIEJOBaHUSA U | JOCTHKEHHE 3 Oran 1 B51.0.06 dusuxa
HUCIO0JIb30BaTh Oran 2 51.0.06 ®usuka
OCHOBHBIE npuemsl | OI1IK-2.4  Omnpenenser  0XXuJaaeMble
00paboTKHn U | pe3yNIbTaThl  PEIICHHsS  BBIICJIECHHBIX
MIPEICTaBJICHUS 3aJa4

IMOJIYYCHHBIX JaHHBIX

OIIK-2.5 3Haer OCHOBHBIE METOIBI U
CpencTBa MIPOBEICHUS
3KCH€pI/IMCHTaJ'H)HBIX I/ICCJ'IGI[OBaHI/Iﬁ

OIIK-2.6 YMeeT — HaxoauTh U
KPUTUYECKH aHaJM3UPOBATh
uHpOpMaLMIO,  HEOOXOAMMYIO IS

PCIICHUA IIOCTaBJICHHOM 3aga4du

OIIK-2.7 Biapeer cnocobamu




00paboTKu u
MOJIYYCHHBIX JTAHHBIX

MPe10CTaBIICHUS

dopma MPOMEKYTOUHON aTTeCTAlUU MO UCIUILTIHE — YK3aMEH
[To nucruruinHe MpeaycMOTpeHa pacueTHoO-Tpadudeckas padbora

2. Moka3aTe/iu, KpUTEPHH U IIKAJIbI OLIEHUBAHUS KOMIIEeTeHIN I

2.1. Iloka3aTeneM OLIEHMBAaHUS KOMIIETEHIMM Ha »dTane ux GOpMHUPOBAHUS MpPU H3YyUCHHUH
JUCIUIUIMHBI SBJISIETCS YPOBEHb UX OCBOEHUSI.

I/IH}JI/IKaTop OCBOCHHUHA

IToka3aTesL OLIEHUBAHUS

Kputepnii ouennBanus

KOMIICTCHIIUHA

OIIK-1.1 3uaer | Pe3ynbrarsl oOyueHus: 1. BpimonHeHbl BcE MpPaKTUYECKHE U
byHIaMeHTaNbHbIC 3Haer: nabopaTopHble pabOThl MO AUCIUILIMHE B
3aKOHBl ~ NPHUPOJABI U | - OCHOBHBIE TIOHSATHS U | COOTBETCTBHH C TPaQHUKOM.

OCHOBHbIC  (PM3MYECKHUE | 3aKOHBI TCOPUH LIETIEH; 2. OdopmiteHBI OTYETHI 110 MPAKTUUECKUM
MaTeMaTUYeCKUE 3aKOHBI [ - CBOMCTBA M METOJbI | U 1a00paTOPHBIM pabotam B
U METOAbl HAaKOIUICHHMS, | pacueTa Ierneid B pEeXHUME | COOTBETCTBHH C TPEOOBAHUSIM.
nepeaadyn M 0OpabOTKU | pe30HAHCa; 3. Bemonnena wu  odopmieHa, B
uHpOopMauu COOTBETCTBUU c TpeOOBaHUAMH,

VYmeer: pacueTHo-rpaduyeckas padbora.

- paccuutbiBaTh uenu B | 4. Ilpu 3amure 71a00paTOPHBIX,

peKUMeE pe30HaHCa; IPaKTUYEeCKUX  pabOT M PacyeTHO-

- paccuyMThIBaTh TEPBUYHBIC | TpaPUIECKOI pabotel  popmyaUpyeT

napamMeTpbl BBIBO/IbI 110 MOJIy4EHHBIM PE3yJbTaTaM.

YETHIPEXITOIFOCHIKOB,

- MIPOBOTUTH aHam3

NEPEXOJHBIX MPOLECCOB B

[emsX NEepBOr0 M BTOPOTO

HOPSKOB;

Bnaneer: HaBBIKaMH

IPUMEHEHHS Pa3IMYHbIX

¢buznyeckux u

MaTeMaTHYECKUX  3aKOHOB

IpU peIeHUH MPAKTHUYECKUX

3aJja4 TEOPUU 1ierel.
OIIK-1.2 VYmeer | PesynbTarsl 00ydeHus: 1. BpimonHeHbl BCcE MPaKTUYECKHE U
OPUMEHATh  (u3ndeckue | 3Haer: nabopaTopHble pabOThl MO AUCLUILIMHE B
3aKOHBI U |- T[epBUYHBIE IApaMeTphl | COOTBETCTBHHU C ITpapUKOM.
MaTeMaTU4YeCKUEe METO[bl | YEThIPEXIOJOCHUKOB u | 2. OpopmiIeHBI OTYETHI IO MPAKTUYECKUM
1L pelleHMsl  3a4ad | METOJABI X pacyera; " 71a00paTOPHBIM paboram B
TEOPETHYECKOTO u|- METO/IBI aHaJM3a | COOTBETCTBHHU C TPEOOBAHUSM.

MIPUPOJIHOTO XapaKTepa

MEPEXOAHBIX MPOILECCOB B
LEsIX IIEpBOr0 W BTOPOIro
HOp)II[KOB HpI/I IIOCTOSITHHOM U
FapMOHI/ILIeCKOM
BO3JICHCTBUH,

VYwmeer:
- paCCqHTLIBaTB HGHHHeﬁHLIe

3. Bemomaena wu odopmieHa, B
COOTBETCTBUU c TpeOOoBaHUSAMU,
pacueTHO-rpaduieckas padora.

4. Ilpu 3amure 1a00pPaTOPHBIX,
IPAKTUYECKUX  paboT M pacyeTHo-
rpapuueckoii  paboTel (opMynIHUpyeT
BBIBO/IBI 110 TTOJTYy4YEHHBIM PE3yJabTaTaM.




uenun HpI/I IIOCTOAHHOM H
rapMOHHYECKOM
BO3JICUCTBUH,

- BBITTOJIHATH CHHTE3
AICKTPUYECKUX (PUITBTPOB;

- TNPOBOJIUTH  H3MEPEHUS
[apaMeTpoB  AJIEMEHTOB U
3JIEKTPUYECKUX 1IETIEH;

Bnaneer: HaBbLIKaMU
MPUMEHEHUS Pa3IMYHBIX
(uznueckux u
MaTeMaTUYeCKUX  3aKOHOB

IIPU PELICHUHN IIPAKTUYECKUX
3a7a4 TEOPHUH LETICH.

OIIK-1.3 Brnaneer
HaBBIKAaMH

HWCHOJb30BAaHUSA  3HAHHUHU
GU3NKKM U MaTeMaTHKU
npu peLIeHUA

MPAKTUYICCKUX 3ada4

PesynpTaThl 00y4eHus:
3Haer:

- CBOMCTBA HEJIMHEHHBIX
LENell Npu IOCTOSIHHOM U
rapMOHHYECKOM
BO3JEHCTBUY,
- METOJIbl TOCTPOCHHUS U
pacuera AIEKTPUUYECKUX
GbuIbTpOB  mpU  pa3HBIX

byHKIMSIX QrITbTpanuy;

VYmMmeer:

- aHAIM3UPOBATh
MOJTy4eHHBIC pe3ynbTaThl
U3MEPEHHUST U CpPaBHUBATH C
paC‘-ICTHBIMI/I 3HAYCHUSAMU,

- cTpouth rpaduku 1O
paccynTaHHBIM u
MU3MEPEHHBIM 3HAYCHUSM.

Bnaneer: HaBBIKAMH
IPUMEHEHHS pa3IMYHbIX
(buznyeckux u
MaTeMaTHYECKUX  3aKOHOB

IIpyu PCHICHHUHN IPAKTUUYCCKUX
3a/la4 TCOpHUHn Herei.

1. BrImonHEeHBI BCe NPAKTUYECKUE U
nabopaTtopHbie pabOTHI MO TUCITUILINHE B
COOTBETCTBUU C I'PAPUKOM.

2. OdopmileHBI OTYETHI 110 MPAKTHUECKUM
u 1a00paTOPHBIM paGotam B
COOTBETCTBUU C TPEOOBAHUSIM.

3. Bemosnena wu  odopmieHa, B
COOTBETCTBUU c TpeOOBaHUAMH,
pacdeTHO-rpaduieckas padora.

4, Tlpm 3ammre J1a00paTOPHBIX,
NpakTU4YeCKUX  paboT W pacyeTHo-
rpaduyeckoit paboTel  popmynupyer
BBIBO/IBI 110 TIOJTY4EHHBIM PE3yJIbTaTaM.

OIlIK-2.1 Haxomur wu
KPUTHYECKH aHAIU3UPYET
uH(popMaLuio,
HEOOXOAUMYIO TUTS
pELIEHHs]  MOCTaBJICHHOMN
3a/1auu

Pe3ynbTaTel 00yueHus:
3Haer:.

- OCHOBHBIC METOAbI n
CpeacTBa MPOBEICHUS
3KCH€pI/IMeHTaJ'[I>HI>IX
HCCJIETOBAHMNIA,

- OCHOBHBIC MCTOJbI pacyeTa
BJIEKTPUYECKUX LETIEH;

VYwmeer:

- IIPpOBOAUTH HU3MCPCHUSA

1. BeimonHeHbl Bce MpakTHYECKHE U
nabopaTopHbie pabOTHI MO0 TUCHIUTUINHE B
COOTBETCTBUU C TPapUKOM.

2. OopMITEHBI OTYETHI 110 TPAKTHYECKUM
u 1a60paTOPHBIM pabotam B
COOTBETCTBUU C TPEOOBAHUSM.

3. Bemomnena wu odopmiena, B
COOTBETCTBUU C TpeOOBaHUSAMH,
pacueTHO-rpaduyeckas padbora.

4. llpu 3amure 1a00pPaTOPHBIX,
NPaKTUYEeCKUX  paboT M pacyeTHo-




napamMeTpoB 3JIEMEHTOB U
3IEKTPUUECKUX LIeTIEH;

- crpouTh TrpaduKd  TIO
pacCYMTaHHBIM u
W3MEPCHHBIM 3HAYCHHSIM.
Bnaneer:

- HaBBIKAMHU aHAIM3UPOBATh
MOJTy4CHHBIC pe3ynbTaThI

W3MEpEHUsT U CPaBHHUBATh C
pacyeTHbIMH 3HAUEHUSIMU;

- HaBBIKAMM T'PaMOTHOIO
oopMIIeHHS ~ pPE3yAbTaTOB
U3MEPEHUM U pacyeToB
ANEKTPUUYECKUX LENIEN B BUIE
OTYETOB IO MPOJEIIaHHBIM
paboTam.

rpaduuecKoit paboTbl  popmynupyer
BBIBO/IbI 110 TTOJTy4YEHHBIM PE3yJbTaTaM.

OIIK-2.2 Pa3pabatbiBaeT

peIICHUC KO HerTHOﬁ
3a1a4u, BLI6I/Ipa$I
ONTUMAJIbHBIN BapHaHT,
OLCHUBAsA €ro
JOCTOMHCTBA n
HCJOCTAaTKHU

3Haer:
- OCHOBHBIE METOJBI pacyera
ANEKTPUYECKHUX IEMEH;

Ywmeer:

- BBIOMPATH HauOosee
ONTUMAJIbHBIE METOJbI  JUIsS
pelieHus MPAKTHYECKUX
3ajady,

- BBIOMpaTh ONTUMAIBHBIC
METO/IbI BBITIOJTHCHHUSI

U3MEpPEHHUI B AJIEKTPUUECKUX
MeIsX,

Bmaneer HaBBIKAMH
AQHAIM3UPOBATh TOJYYEHHBIE
pe3yibTaThl HU3MEpPEHUs W
CpPaBHUBATh C PACUETHBIMU
3HAUCHHUSIMH.

1. BpimosiHeHBI BcE MpPAaKTUYECKHE U
nabopaTopHble pabOThl MO AUCLUILIMHE B
COOTBETCTBUU C TPaPUKOM.

2. OcdopmIieHBI OTUETHI 10 MPAKTUYECKUM
u 1a00paTOPHBIM pabotam B
COOTBETCTBUU C TPEOOBAHUSM.

3. Brmonmaena wu  odopmiieHa, B
COOTBETCTBUU c TpeOOBaHUSIMU,
pacueTHO-rpadudeckas padora.

4. Ilpu 3amure 71a60paTOPHBIX,
IPAKTUYECKUX  paboT M pacyeTHo-
rpaguyeckoit paboTel  popmymupyer
BBIBO/IBI 110 TTOJTy4YE€HHBIM PE3yJIbTaTaM.

OIIK-2.3 ®opmynupyer B
paMKax  MOCTaBJIEHHOH
enu IPOEKTa
COBOKYITHOCTb
B3aMMOCBSI3aHHBIX 3ajad,
o0ecreunBaroImXx ee
TOCTHKCHHUE

3HaeT MeToAbl  pelIeHUs
3a/a4 JuIsd JOCTHIKEHHUS LU
MIPOCKTa ANEKTPHYCCKHUX
Lenei;

YmMmeer pemate pazIuyHbIE

3amayd UL JOCTYOKEHUSA
[EJIN TIPOCKTA,;

Bnaneer HaBBIKAMU
IIOCTAaHOBKH paSJ'II/I‘IHI)IX

3aja4 A JOCTHKEHUsS LIEH
IPOEKTa

1. BoimonHeHbl Bce NPAKTUYECKUE U
nabopaTopHble pabOThl MO AUCLUILIMHE B
COOTBETCTBUU C TPapUKOM.

2. OcdopmiieHbI OTYETHI 110 TPAKTUYECKUM
u 71a00paTOPHBIM paboram B
COOTBETCTBUU C TPEOOBAHUSM.

3. Bpmosnena wu  odopmiieHa, B
COOTBETCTBUU c TpeOOBaHUSAMU,
pacueTHO-rpaduieckas padora.

4. Ilpu 3amure 71a00paTOPHBIX,
IPAKTUYECKUX  paboT M pacyeTHo-
rpaguyeckoit paboTel  popmymupyer
BBIBO/JIBI T10 TTOJTY4YEHHBIM PE3yJIbTaTaM.

IIxana oneHUBaAHUA.




JK3aMeH
S-0aIbHAs WIKaAJA Kpurtepnu onenkun
1. CaMocCTOATENHHO U MPaBUIIBHO OTBETUJI HA TIOCTABIICHHbIE
TEOPETHUYECKHE  BOMPOCHI  HK3aMEHAIIMOHHOIO  OuiieTa.
VYBepeHHO, JIOTMYHO, MOCIEeI0BATENbHO U apryMEHTHPOBAHO
n3jaraeT cBo oTBeT. MOXeT OTBETUTh Ha JONOJHUTEIbHbIE
«OTnUYHO» BOIIPOCHI.
2.  CaMOCTOATENPHO M MpPaBWIBHO  pellwl  3ajady
9K3aMEHAllMOHHOTO OuieTa. YBEPEeHHO U JIOTMYHO OOBSICHSIET
X0J peuieHus, O00OCHOBBIBasi €ro 3akoHamu «Teopuu
AJIEKTPUYECKUX LETIEH.
1. CaMocCTOsITETLHO ~ OTBETWJI  HA  MOCTaBJICHHBIE
TEOPETHUYECKHE BOMPOCH dK3aMEHAIMOHHOTO Owmiera. He
YBEPEHHO OTBEYAET HA YTOUHSIOUINE W JIOTOJHHUTEIbHbIC
BOIIPOCHI.
2.  CaMOCTOATENPbHO M  MPaBWJIBHO  peIlmI  3a1ady
9K3aMEHAIMOHHOTO OUjIeTa. YBEpEHHO U JIOTHYHO OOBSCHSACT
X0 pemeHus, OOOCHOBBIBas ero 3akoHamu «Teopun
IEKTPUYECKUX LIeTIei».
1. CamocTosTeNbHO  OTBETMJ HAa  IOCTaBJIEHHBIE
TEOPETUYECKHE BOIPOCH 3K3aMeHallMOHHOTro Ownera. Ilpu
9TOM JionyckaeT omuOku. He yBepeHHO wuiam BooOle He
«Y IOBIETBOPUTENIBHO» | OTBEUYAET HA YTOUHSIOUE U JONOJHUTEIbHbBIE BOIIPOCHI.
2. Pemmut 3agady sx3aMmeHarimonHoro owriera. [Ipu Hammunm
OMOOK, MOXET HCIpPaBUTb HUX 3@ CYET HABOIALIUX
BorpocoB. He yBepeHHO 0OBSICHSET X0/ PEIICHHS 3a/1a4H.
1. He pemiena 3ajaua s5K3aMeHallHOHHOTO OuIeTa.
«HeynosnerBoputensHo» | 2. Pemena 3agada, HO HE JaHBI OTBETHl Ha TEOPETHUYECKHE
BOIPOCHI SK3aMEHAIIMOHHOTO OMIIeTa.

«Xopouio»

3. MeToanueckue MaTeEpHaJIbl, ONPEaACJIAI0IINE MTPpOUECAYPbI OUCHUBAHUSA 10 TUCHUIIJIMHE

3.1. B xoae peaJu3aluu JMCHUILVIMHBI UCHOJb3YIOTCS cjleayomme (popMbl H METOIbI
TeKylero KOHTpoJIst

Tema u/uiau pazaen ®opMbl/METOIbI TEKYLIET0
KOHTPOJISI YCTIEBAeMOCTH

OIIK 1.1 - 3naer ¢yHIaMeHTaJIbHBIE 3aKOHBI MPUPOJIbI U OCHOBHBIE (PU3MUECKUE MAaTEeMaTHUYECKUE
3aKOHBI M METO/Ibl HAKOIIJICHU S, TIepeiaul U 00paboTKu MH(OpMaIuK

Pazaen 1 Pacder ciiosKHBIX SJIEKTPUUYSCKUX TeTel DK3aMeH
ITpakTrueckne paboThI

Paznen 2 YacToTHBIC XapaKTEPUCTUKU DJICKTPUUECKHX Tenen DK3aMeH

Paznen 3 Pe3oHaHCHBIE SIBIICHUS B AJICKTPUUYCCKUX IIETISX DK3aMeH

JlaGoparopnast pabota
PacuetHo-rpaduueckas pabora

Paznen 4 OcHOBBI TEOPHH YETHIPEXITIOJIFOCHUKOB OK3ameH
JlaGopartopnast pabota
PacuerHo-Tpadmueckas pabora

Paznen 5 Ananu3s nepexoaHbIX IPOLECCOB B AJIEKTPUUECKUX OK3ameH
LENsAX KJIACCUYECKUM METOAOM JlaGopatopHas paboTa
Paznen 6 AHann3 nepexo HbIX MPOLIECCOB B AIIEKTPUUYECKUX OKk3ameH

HCIAX OTICPATOPHBIM MCTOJJ0OM




Paznen 7 HenuueiiHble aieKTpHYECKe LENH MPH MOCTOSTHHOM OK3ameH
BO3JICHCTBUU JlaGopatopHas paboTa
Paznen 8 Henuueiinble asekTpuyeckye Henu Mpu rapMOHUYECKOM | DK3aMeH
BO3JICCTBUU JlaGopaTopHas pabota
Paznen 9 Dnextpuueckue GUIBTPHI DKk3ameH
JlaGopaTopnas pabota
Paznen 10 ITocTpoeHmne macCUBHBIX ANIEKTPUUECKUX (PUIBTPOB DK3ameH
JlaGopaTopnasi pabota

OIIK 1.2 - YMeeT npuMeHATh (pU3UUYECKUE 3aKOHBI 1 MAaTEMATHUYECKUE METObI JUIsl PEIICHUS 3a/1a4
TEOPETUYECKOTO U IIPUPOTHOTO XapaKTepa

Paznen 1 Pacuer Cii0XKHBIX AMEKTPUUYECKUX Lenei OK3ameH
[TpakTrueckue pabOThI
Paznen 3 Pe3oHaHCHBIE SBJICHUS B AJICKTPUUYCCKUX TETISX DK3aMeH

Jlaboparopnas pabota
PacuerHo-rpaduueckas padboTa

Pa3nen 4 OcHOBBI TEOPUM YETHIPEXIIOJIIOCHUKOB OK3ameH
JlaGopatopHas pabota
PacuerHo-rpaduueckas padbota

Paznen 5 AHanu3 nepexoaHbIX MPOLIECCOB B AIIEKTPUUYECKUX DKk3ameH
LEMsIX KIACCHYECKUM METO/I0OM Jlaboparopnas pabota
Paznen 7 HenuHeitHbIe 2IEKTPHUYESCKHE LIEMH TIPH TOCTOSHHOM DKk3ameH
BO3/ICUCTBUU JlaGopaTopHas pabota
Paznen 8 HenuHelinble aneKTpudecKue ey Mpu rapMOHUYECKOM | DK3aMeH
BO3/ICUCTBUU JlaGopaTopnas pabota
Paznen 9 Dnexrpuueckue GUIbTPHI DK3aMeH
JlaGopaTopnasi pabota
Paznen 10 [TocTpoeHue macCHMBHBIX dIEKTPUIECKUX (DUITBTPOB OK3aMeH

JlaGopaTopnast pabota

OIIK 1.3 - Bnameer HaBBIKAMH WCIIOJIB30BAaHUS 3HAHWN (DU3MKH WM MaTEMaTUKH TPU PEHICHUH
IIPaKTUYECKUX 33184

Paznen 1 Pacuer Ci10XKHBIX 2IEKTPUYECKUX Lenei OK3ameH
[IpakTuyeckne paboThI
Pasnen 3 Pe3oHaHCHBIE SIBICHUS B DICKTPUUECKUX IETISX DK3aMeH

JlaGopatopHas pabota
PacuerHo-rpaduueckas padbota

Paznen 4 OCHOBBI TEOPUH YETHIPEXIIOIIOCHUKOB OK3aMeH
JlaGopatopHas pabota
PacuetHo-rpaduueckas pabora

Paznen 5 Ananu3s nepexoaHbIX IPOLIECCOB B SJEKTPUUECKUX DK3ameH
HEeNsX KIACCUYECKUM METOI0OM Jlaboparopnas paboTa
Paznen 7 HenuueliHble aleKTpUYECKHE LIETH MTPU MTOCTOSHHOM DK3aMeH
BO3/IEHCTBUU JlaGopaTopnast pabota
Paznen 8 Henuuelinble anekTpuyecKue Leny Mpu rapMOHUYECKOM | DK3aMeH
BO3JICUCTBUU JlaGoparopnast pabota
Paznmen 9 Dnekrpuueckne GUIBTPHI DKk3amMeH
JlabopaTopnast pabota
Paznen 10 I[TocTpoeHue macCHBHBIX dIEKTPUIECKUX (DUITBTPOB OK3ameH

JlaboparopHas paboTa

OIIK 2.1 - HaxoauT W KPUTUYECKH aHAIM3UPYET HH(OPMAINIO, HEOOXOAUMYIO Ul PELICHHS
[IOCTaBJICHHOM 3aJa4u

Pa3nen 1 Pacuer Ci10XKHBIX 2IEKTPUYECKUX Lenei OKk3ameH
[IpakTuyeckue paboThI




Paznen 2 YacTOTHBIE XapaKTEPUCTHKH JIEKTPUUYECKHX LIeTel

DK3aMeH

Pazgen 3 Pe3oHaHCHEIC SIBJICHUS B QJICKTPUYCCKUX LCIAX

DK3aMeH
JlaGopatopHas pabota
PacueTHo-rpaduyeckas pabora

Paznen 4 OCHOBBI TCOPHUHU YCTBIPCXITIOJJIOCHUKOB

DK3aMeH
JlaGopartopnast pabota
PacueTHo-rpaduyeckas pabora

Paznen 5 Ananm3 nepexoaHbIX TPOILIECCOB B SJEKTPUICCKUX
LEMSIX KIIACCUYECKUM METOIOM

DK3aMeH
JlaGopartopnas pabota

Paznen 6 AHanmn3 mepexo HBIX MPOIECCOB B AIIEKTPUIECKHX DK3aMeH

IETSIX ONEePATOPHBIM METOJIOM

Paznen 7 HenuHeliHble aeKTpUYecKUe LU IPU MOCTOSHHOM OK3ameH

BO3JICHCTBUU Jlaboparopras pabota

Pasznen 8 HenmHeliHbIe 2JIEKTPUYECKHE SN TPH TAPMOHUYECKOM | DK3aMeH

BO3JICHCTBUU Jlaboparopnas pabota

Paznen 9 DnexTpuueckue GUIBTPHI OK3ameH
JlaGopatopHas paboTa

Paznen 10 ITocTpoeHue nacCUBHBIX MEKTPUUECKUX (DUIBTPOB OK3ameH

JlaGopatopHas paboTa

OIIK 2.2 - Pa3paOaTbiBaeT pelleHHE KOHKPETHOM 3ajaud, BbIOMpas ONTUMAJIbHBIA BapHUaHT,

OL€HHNBAasi €ro A0CTOMHCTBA U HCJOCTAaTKH1

Paznen 1 Pacuer cli0XKHBIX AMEKTPUUYECKHUX Ierneit DKk3ameH
[TpakTrueckue pabOThI
Paznen 3 Pe3oHaHCHBIE SIBJCHUS B AIEKTPUUYECKUX LEMSAX DK3ameH

JlaGopaTtopnast pabota
PacuetHo-rpaduueckas pabora

Paznen 4 OcHOBBI TEOPHUH YETHIPEXITOTFOCHUKOB

DK3aMeH
JlaGopartopnast pabota
PacuetHo-rpaduyeckas pabora

Pazgen 5 Ananu3 nepexoaHbIX MPOLECCOB B SJEKTPUUCCKUX
IENSX KIIACCUYICCKHUM METO0M

DK3aMeH
JlaboparopHas pabota

Paznen 7 HenuHeliHble 2I€KTPUYECKUE LIETIN TP TOCTOSHHOM OK3ameH
BO3JICHCTBUU JlaboparopHas pabota
Paznen 8 Henuneiinble anekTpuyeckue Heny Mpu rapMOHUYECKOM | DK3aMeH
BO3/ICUCTBUU Jlaboparopnas pabota
Paznen 9 DnexTpuueckue GUIBTPHI OK3ameH

JlaGopatopHas paboTa
Paznen 10 I[TocTpoeHue nacCUBHBIX AIEKTPUUECKUX (PUIBTPOB OK3aMeH

JlaGopaTopnas pabota

OIIK 2.3 - ®opMynupyeT B paMKax MOCTABIEHHOI 1IeJIi MPOEKTa COBOKYITHOCTh B3aMMOCBS3aHHBIX

3a/1a4, 00ECIEUNBAIOIINX €€ JOCTHKEHNE

Paznen 3 PesoHaHCHBIE SIBICHUS B DJICKTPUUYCCKUX IIETISIX

PacueTHo-rpaduyeckas pabora

Paznen 4 OCHOBBI TEOPHH YETHIPEXITOTIOCHUKOB

PacuetHo-rpaduueckas pabora

3.2 TunoBble MAaTEPHAJIBI TEKYIIEr0 KOHTPOJISA YCII€BAEMOCTH 00YYAIOIIHXCS

OIIK 11 - 3naer d¢yHaaMeHTAJbHbIE 3aKOHBbI

NPHUPOABI

MaTEMAaTHYCCKHE 3AKOHBI 1 ME€TOAbI HAKOIUICHUS, NIepeaavuu u OﬁpaGOTKH I/IH(l)OpMaIII/II/I

ITpumep 3a1aHus Ha IPAKTUYECKOE 3aHATHE

1. Llens paboTsr:

U OCHOBHBbIC (1)]/[31/1‘-[601(]/16



1.1 WM3yuuth METOAMKY pacuera CJIOXKHBIX JJIEKTPUYECKHX LIeNeil MEeTOJIOM ypaBHEHUH
Kupxroga

2. 3anmaunue:

PaccunTarh TOKH BO BCEX BETBSAX CXEMbI, TOKA3aHHON HAa PUCYHKE, a TaK JK€ HAINPSHKCHHS Ha
BCEX 3JICMEHTaX MeTOJI0M ypaBHeHMi Kupxroda. Paccuntars 6ananc momHocTel. McxoqHblie JaHHBIS
B3ATh U3 TaOJIUIIBL.

Pucynoxk 1- Cxema njist pacuera nmepBOro BapuaHTa

Homep EL,B | E,B | JMA | Ri,OM | R,OM | R;,OM | RyOm | Rs,Om
MmoJABapuaHTa
1 15 10 2 100 200 300 240 192
2 10 14 8 47 200 68 82 130
3 2 10 4 30 180 43 56 144
4 10 5 3 82 120 240 300 139
5 9 15 1 68 180 82 56 133
6 1 9 4 51 160 75 75 104
7 5 8 5 68 130 150 100 163
8 8 16 5 91 180 100 120 151
9 2 10 1 68 150 120 39 99
10 2 6 7 83 120 100 150 174
11 15 4 6 160 200 82 92 146
12 3 11 1 91 130 64 120 152
13 5 10 5 111 130 200 240 178
14 6 14 3 62 150 180 77 112
15 4 12 2 100 200 190 150 97
16 14 16 5 102 120 240 200 161
17 5 13 2 43 150 210 95 135
18 5 13 7 120 180 80 91 159
19 12 10 4 163 100 200 150 84
20 6 14 3 160 200 100 93 122

[Tpumep 3amanus Ha 1a6OPAaTOPHYIO paboTy
1. Ilens paGoTsr:




1.1 Uzyunth nopsaok paboThl ¢ MyJIbTUMETPOM.
1.2 Vzmeputh mapameTphbl MAaCCUBHBIX JIEMEHTOB.

2. 3anmanue:

2.1 BxmounTh KoMIbioTep, ydueOHo-nmabopaTopHyro ycranoBky NI ELVIS Il u 3amyctuth

naHeNb NpuOOPOB.

2.2 C manenm npruOOpPOB, 3aMyCTUTh (PYHKITMOHAIBHBIM F€HEPaTOP.
2.3 V3yunTh opraHsl ypaBlIeHUs TeHEpaTOpa U MIPUHITUIT €r0 PaboThI, MOIB3YICh PUCYHKOM 1.
2.4 Tlonp3ysiCh MOAYJIBHOM TUIATOM, COOpaTh CXeMy, MMOKa3aHHYIO Ha PUCYHKE 2.
2.5 C manemm mpuOOpoB, 3aIyCTUTh MYJIBTUMETD.
2.6 Hactpouts G yHKIMOHAIBHBIN reHepaTop Ha HanpspkeHne Un=2B, u Ha gacrory f=2k[ 1.
2.7 HacTpouTh My/IbTUMETp Ha U3MEPEHHE IIEPEMEHHOTO HAIPSKCHHUSI.
2.8 V3mepuTh HampspKeHHE HAa €MKOCTHOM diieMeHTe. Pesynmprar 3ammcaTh B TaOmuiy, B
cronberny «Up» mns LC nmenu. Heo6XxoamMo NMOMHHUTB, YTO BOJBTMETP TOKA3bIBACT ACHCTBYIOIIHE
3HA4YeHUs, a B TaONUIly HEOOXOIMMO 3amucaTh aMIUIMTyAHbIE. [l03TOMYy HEOOXOIMMO IepeBecTH
JeHCTBYIONINE 3HAYSHHS B aMIUIUTYAHbIE, a TIOTOM 3aIIMCHIBAaTh TAOIUILY.
2.9 M3MeHss 4acTOTy Ha FeHepaTope, 3al0JHUTh Ta0IuILy.

H3menenne
AMIUTUTYIBI
cUTHana
Waveform Setbings N3smenenne
e Frequency armplitude DC Qffaet [MOCTOSIHHOT'O
A . | HATPSHKCHUS
T P
AE 0,0” “10,0 5,0 75,0
< il 1 — i
’\é‘% < 2,00 /2 vpp 0,00 &y Bri6op Tumna
—= 5 |- MOy JISILHN
m Z n WTHAaJIA
Bu6 0 20 M Dby Cycle Modulation Type ¢
BI00 TEPB
p D 20k & Hz 50 %o Mone
4acToT, B|Ipeaenax- \
KOTOpOr@ Oyaer _
u3MeHsTRCs BRI OireR nds
Skart Frequency Skop Fregquency Skep Skep Interval
— — — — Bri0op mara
10,0 2! Hz 50,0k (2 Hz 100,00 2 Hz 1000 2 ms
o A - HM3MEHEHHUS
Y Y YaCTOTHI
Instrurnent Conkrol ~
Device Signal Route
Dewl (MIELYIS I W Protobyping board  »
< Run SEEp Skop Help B
Seiqbp [ ] Marual Mode bI30B
ycToiicTBa, Ha = =y ), | & N ——TioMoIH
KOTQpOE MOoAaeTCs / | \
CHTHAIL
OTKIIOYeH e / |
reHepaTopa Samyck Bumouerne o onka
reHepanuu KoJneOaHus ¢
.. TeHepaluu
KoseOaHus M3MEHSIIOIIEH st
o KoJe0aHus
4aCcTOTOM

Pucynoxk 1 - Ha3znauenue opranos

yIpaBJICHUs TeHEpaTOpa
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Pucynoxk 2 - Cxema uzmepenust AUX nocnenosarensroit LC nenn

Hemns LC Hemns RLC

f, k[ Umc, B K(f) Umc, B K(f)
2,0
2,1
2,2
2,3
2,4
2,5
2,6
2,7
2,8
2,9
3,0

2.10 Tlo pesynbraTtam n3MepeHuid paccuntaTh ko3ppunueHt nepenaun K(f). Pesynprar
3amucath B Tabmuiy s LC nenm.

2.11 Ilo pe3ynpTaTaM MpoBEAECHHOIO SKCIepuMenTa nocTpouTh AUX nmocnenosarensHoit LC
LETH.

2.12 CoGpath cxeMy MOKa3aHHYIO Ha pUCyHKe 3. B kauecTBe cONPOTUBICHHSI HEOOXOIUMO B3SITh
pesuctop R=18xOm.

L

Pucynok 3 - Cxema uzmepenust AUX nocnenoatensHoii LC nenu
C IOJKJIFOYEHHOU Harpy3Kkoi



2.13 BoinonHuTh MyHKTHI 2.6 — 2.11 u 3anonauTh Tabnuity kojaonku RLC nens. AUX mist RLC
[[ENU TOCTPOUTH B TEX ke 0csiX, 4To u it LC nemnu.

2.14 Tlo rpadukam AUX wnaiitu nonocy npomnyckanusi LC u RLC neneii.

2.15 CpenaTh BBIBOJI O BIIMSIHMM COITPOTHBJICHHS HATPY3KHM HA MapaMeTpbl KOHTYpa, a Tak ke 10
e paboThI.

[Tpumep 3amanust 11t pacyeTHO-rpaduIeCKOit paboThI

Jan nocnenoBaTenbHbI KoJeOaTeNbHbINH KOHTYp, K KOTOPOMY MOJKIIOUYEH UACaTU3UPOBAaHHBIN
MCTOYHUK HANpPsDKEHUs, Kak IOKa3aHO HAa PUCYHKE.

?i L
||

@)

P

@)

Heo6xoaumo:

1. Paccumrtath  mapamMeTpbl  KOJEOATENBHOIO  KOHTypa  (PE30HAaHCHYK  YacTOTY,
XapaKTePUCTUYECKOE COMPOTUBIICHUE, JOOPOTHOCTD, 3aTyXaHHe, TIOJIOCY MPOITYCKAHHU).

2. PaccumTarh BXOJHOE CONPOTHUBIEHHME KOHTYpPa, CONPOTUBIEHUE DPEAKTUBHBIX 3JIEMEHTOB,
PEaKTUBHOE CONPOTHUBIICHUE KOHTYPA, TOK, MPOTEKAOIINN B LENH, HANPSKEHUS HA BCEX DJIEMEHTaX
KOHTYpA, a TaK K€ MOIIIHOCTh Ha PE30HAHCHOM YacToTe. [IoCTponTh BEKTOPHYIO Harpammy.

3. IMoctpouts AUX 1 @YX KOMIUIEKCHOTO BXOJIHOTO COTPOTUBIICHUSI KOHTYpPAa U KOMIIJICKCHOTO
ko3¢ uLMeHTa nepeayu Mo HaIpsHKEHUIO.

4. Ilo mOCTpOEHHBIM XapaKTEPUCTUKAM OIPEAEIUTh MOJIOCY HpOoIycKaHus KOHTypa. CpaBHUTH
MOJTyYEeHHBIN TpaUuecKuii pacyeT ¢ MaTeMaTH4YeCKUM, U3 IyHKTa 1.

5. K xonebarensHOMY KOHTYpY, MOKAa3aHHOMY Ha PUCYHKE, MOJKIIOYUTH PEaIbHbIA HCTOYHHUK
HanpsDKeHUs C conpoTuBieHueM Ro. HapucyliTe momy4yeHHbIH KoneOaTenbHBI KOHTYp M HOBTOPHO
BbinoaHUTEe 3anaHust 1-4. lloscHuTe, Kak MOBIMATO TMOSBIEHUE BHYTPEHHEI'O COINPOTUBICHMS
reHeparopa Ha mapaMeTpbl U H30UpaTebHbIe CBOWCTBA KOHTYPA.

6. K konebarenbHOMY KOHTYpY, IOKa3aHHOMY Ha pHUCYHKE, NOJKIIOUUTh HArpy3Ky c
conportuBiieHueM Ry. Hapucyiite momydeHHBI KoseOaTelabHBI KOHTYp M HOBTOPHO BBITIOJIHUTE
3aganusa 1-4. IlosicHuTe, Kak MOBIUSUIO MOSBICHHE HArpy3Kd Ha MapamMeTpbl M H30HMpaTesbHbIe
CBOMCTBA KOHTYpa.

Howmep UnB | LmIu | C, nd
BapHAHTA
1 20 10 10
2 19 0.3 13
3 3 4 15
4 13 5 19
5 5 15 6
6 12 9 14
7 18 0.8 1
8 16 3 8
9 2 0.9 12
0 7 6 20




Howmep RoOM | RuKOM
NOJBAPHAHTA

1 316 24
2 443 3

3 303 33
4 444 4.9
5 471 2.9
6 167 2.7
7 214 14
8 153 3.2
9 338 2.1
10 108 2

OIIK-1.2 Ymeer npuMeHsITh (U3NYeCKHE 3aKOHBI M MaTeMaTHYecKHe MeTOAbl IJs
peleHus 32124 TEOPETHYECKOr0 M MPUPOAHOI0 XapaKrepa

ITpumep 3a1aHus Ha IPAKTUYECKOE 3aHATHE

1. Ilens paboTsr:
1.1 U3yuntb METOIMKY pacyeTa CJIOKHBIX JIEKTPHUUECKHUX IIeTel METOJJ0M KOHTYPHBIX TOKOB

2. 3ananue:

PaccunTaTh TOKH BO BCEX BETBSAX CXEMbI, TOKA3aHHON HAa PUCYHKE, a TaK K€ HAIPSHKCHHS Ha
BCEX 3JICMEHTAaX METOJIOM KOHTYPHBIX TOKOB. PaccumraTh OayiaHC MomIHOCTEH. VCcXOHBIEe JaHHBIC
B3STh U3 TaOJIHIEL.

R




HOMep El,B Ez,B J,MA Rl,OM Rz,OM R3,0M R4,0M R5,0M
NMOABAPHUAHTA
1 15 10 2 100 200 300 240 192
2 10 14 8 47 200 68 82 130
3 2 10 4 30 180 43 56 144
4 10 5 3 82 120 240 300 139
5 9 15 1 68 180 82 56 133
6 1 9 4 51 160 75 75 104
7 5 8 5 68 130 150 100 163
8 8 16 5 91 180 100 120 151
9 2 10 1 68 150 120 39 99
10 2 6 7 83 120 100 150 174
11 15 4 6 160 200 82 92 146
12 3 11 1 91 130 64 120 152
13 5 10 S) 111 130 200 240 178
14 6 14 3 62 150 180 77 112
15 4 12 2 100 200 190 150 97
16 14 16 5 102 120 240 200 161
17 5 13 2 43 150 210 95 135
18 5 13 7 120 180 80 91 159
19 12 10 4 163 100 200 150 84
20 6 14 3 160 200 100 93 122

[Tpumep 3ananus Ha 1abopaTopHyIo padboTy

1 [Hens paboTHI:
HccenoBanue OTKIMKOB MPOCTHIX IETIEH MMEPBOTO MOPSIKA Ha BO3JCHCTBIE HMITYJIECHBIX

CUTHAJIOB.

2. 3aganue:

2.1 Pemuts 3amauy. Jlana nmocnenoarensHas RC nens, mokazannas Ha pucyHke 1. Ro=500m,
R1=1xOwm, C=40u®, E=5B. Bo3zeiicTBue nmeeTr GopMy NpsSIMOYrOJIbHBIX UMITYJIbCOB, MOKA3aHHBIX HA
pHCYHKE 2.

Ro R
1 4 1
A i
E () T C Uq(t)
2z
Pucynoxk 1 — IlocnenoBarensnas RC nens
E

A

t

»

Pucynok 2 — Bpemennast ¢ rpamma BO3J€HCTBHUS




3anuimTe BBIPOKCHHE OINMCHIBAMOIEE PEaKIMI0 ILenu Ha KoHueHcartope Uc(t). Tloctpoiite
BpEMEHHBIC AMarpaMMmbl OTKJIMKa menu, nmpu yactore BozaeuctBus 1kl'm, SkI'm, 50xI'm, 100k .
Omnpenenure BpeMsl MEPEXOJHOTO IMpollecca, KOTOPBIM Ompenensercs B TEepuoJl BPEMEHH, KOraa
HaNpsOKEHUE OTKIIMKA 3MeHseTcs ot Hys 10 90% oT MakcMMalbHOTO 3HAYCHUS.

Pe3ynbratel pacueToB cBeauTe B TAOMUIy B CTPOKY «Paccuntannoe 3nauenue ty,, MKC».

2.2 BKII0YUTH KOMITBIOTED, YyueOHO-1abopaTopHyro ycranoBKy NI ELVIS Il u 3anmyctuTs nanens
MpUOOPOB.

2.3 C ma"emu npuOOpPOB, 3aMyCTUTH OCIIIIorpad.

2.4 VI3y4uTh OpraHbl YIpaBIeHHS OCIIUIOTpada M MPUHIUI €0 paboThl, MOJIB3YSICh PUCYHKOM

2.5 Cobepute cxemy U3MepeHus, MOKa3aHHYIO Ha PUCYHKeE 4.

2.6 C manemm mpuOOpoOB, 3aIyCTUTH (PYHKIIMOHAIBHBIA T€HEepaTop.

2.7 Hacrpoiite pyHKIMOHAIBHBIN TeHEPATOP HA TEHEPAIHIO MPSIMOYTOJIBHBIX curHainoB, f=1kI 1,
Un=5B.

2.8 IlonyunTte ocunsIOrpaMMy BO3AEUCTBUS Ha ocIuiorpage.

2.9 Hapucyiite B Macmrade MOJIy4eHHYIO OCHMIUIOTPAMMY B OTYET C YKa3aHHEM IOKa3aHHi
pyuek «Time/DIV» u «Volt/DIV».

2.10 C nomorpio MOTyJIbHOH IUIaThl COOEPUTE CXEMY, IIOKa3aHHYIO Ha PUCYHKE .

2.11 He wu3MeHss HacTpoMKM (YHKUHMOHAJIBHOIO TEHEpaTopa, IOJYyYUTe OCLUIIOrPaMMy
OTKJIMKA IIeTIH.

2.12 HapucyiiTe B MacuTabe MOJIyYEHHYIO OCHMJUIOTpaMMY B OTYET C YKa3aHHEM IMOKa3aHUH
pyuek «Time/DIV» u «Volt/DIV».

2.13 Omnpenenurte 1Mo OCHUIUIOrPAMME BpeMsi TIEPEXOHOTO TpoIiecca, KOTOPBIN ONpeaesaeTcs B
NEpUOJl BPEMEHH, KOTJa HampspDKeHUEe OTKIMKa u3MeHsercs oT Hyas 1o 90% or mMakcMMaibHOroO
3Ha4eHus. [IpuHIHT onpeeieHusl BpEeMEHH TIEPEXO0THOTO Mpolecca MOKaKHUTE Ha OCIAILIOTpPaMMe.

2.14 N3zmenute yactoty reHeparopa na f=5kI .

2.15 TloBTopute myHKTHI 2.7 — 2.12.

2.16 IToBropute myHkThI 2.7 — 2.12 st wacrot f=50kI"1y 1 100k 1.

2.17 Pe3ynbTaThl pacyeToB IO JKCIIEPUMEHTY CBeIUTEe B TaOMUIly B CTpoKy «M3MmepeHHoe
3HaueHue t,;, MKC».

2.18 CpenaiiTe BBIBOJ O BIMSHUU YacTOTHI BO3JCHCTBUS Ha BpeMs NEPEXOIHOrO Mpoliecca U
MOoYEeMy TaKas 3aBUCUMOCTb.
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Pucynoxk 4 — Cxema [uis uiccieioBaHusi pOpMbI BO3ICHCTBUS
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Pucynok 5 — Cxema nns uccnenoBanus nocneaoparenbaoi RC-menu.

f, k' 1 5 50 100
PaccunranHoe
3HAYCHHE
T, MKC
N3mepenHoe
3HAYCHHE
T, MKC

[Tpumep 3amanus As pacyeTHO-TpapuuecKoi paboThl

Jis  NBYX YETBIPEXIMOJIOCHUKOB, TIOKa3aHHBIX HAa PHUCYHKE, pacCuuTaTh IEPBUYHBIC
napaMeTpsl, yKa3aHHbIC B TAOIUIE 2.

CoelMHUTh 3TH YETHIPEXIOJIIOCHUKA B OJMH COCTABHON YETHIPEXIOJIOCHUK IO CIOCO0Y,
yKkazaHHOMY B TaOiuie 2. HapucoBarh cXeMy COCTaBHOTO 4YETHIPEXIOJIIOCHUKA. PaccuuTarh
COOTBETCTBYIOIIMI MEPBUYHBIN MTapaMeTp, yKa3aHHBIN B TabIuIe 2.

[ToAKITIOUUTE K COCTABHOMY YETHIPEXTOIIOCHUKY HArpy3Ky, C COMPOTUBICHUEM, YKa3aHHBIM B
tabmuue 2. HapucoBarh cxemMy 4YeTBIPEXIONIOCHHKA. PaccuuTaTh KOMIUIEKCHOE BXOJTHOE
COMPOTHUBIICHUE, KOMIUICKCHBIH KOI(PPUIMEHT Tepenadyd MO0 HaNpsHKeHHI0, KOMIUIEKCHBIH
K03 (UILIMEHT nepeaadu o TOKY, IpH 3HaueHuHu Zy, yKa3aHHOMY B Tabnulie 2.

Buapl maccHBHBIX 3JIEMEHTOB, HCIIOJIB3YeMBIX B YETBHIPEXIIOIIOCHUKAX, M 3HAYCHUSA HX
COTIPOTUBIICHUM, HEOOXOIUMO B3STh U3 TaOIHIBI 1.

Z1 Z4
1 00— 1 02 10 [ =02

ZZ Z3

1’ G l 02’ 1°0 l 02’

Tabmuua 1 —McxoaHble JaHHbBIE, IO BapUAHTaM, ISl pacueTa YeThIPeXIOJIIOCHUKA

Home Bua maccMBHOrO 3JieMeHTa
BapnaHpTa Z1 Z> Z3 Zy R, Om | Xi,0m | Xc,0m
1 R C L R 114 156 121
2 L R C R 118 173 111
3 C R R L 198 148 174
4 R L C R 171 145 187
5 L R C R 142 152 131
6 C R R L 152 193 154
7 R C L R 102 172 168
8 L R C R 180 111 175
9 C R R L 129 169 179
0 R L C R 110 115 156
Tabmuna 2—-lcxomHbIe TaHHBIC, TI0 MTOABAPUAHTAM, JUISI pacdyeTa YeThIPEeXIOIIOCHUKA
Howmep IMepBuuHbIH Zy, Om
MOJABAPHAHT Cnoco0 coequHeHHus
a napamerp
1 Z [TapannensHoe 168




2 A ITapannensHoe 194
3 B [TapamnenpHOE 106
4 H ITapannensHOE 143
5 G [TapannensHOE 135
6 Y ITocnenoBarensHOE 182
7 A ITocnenoBarensHOE 103
8 B ITocnenoBarensHOE 178
9 H ITocnenoBarensHOE 157
10 G ITocnenoBarensHOE 164
11 Z Kackaguoe 118
12 Y Kackannoe 148
13 B Kackagnoe 192
14 H Kackagnoe 106
15 G Kackagnoe 131
16 Z [TocenoBarenpHO-MIAPAIUICTHLHOE 128
17 Y ITocnenoBarenbHO-NIapAIIIENBHOE 177
18 B [TocnenoBarenpHO-MAPATIIETBLHOE 121
19 A [TocnenoBarenbHO-napalIeIbHOE 113
20 G [locnenoBarenbHO-napalIeNbHOE 190
21 Z [TapannenpHO-TIOCTIEOBATENHHOE 179
22 Y [TapannensHO-TIOCTIE0BATENHHOE 143
23 B [TapannenpHO-TIOCTIEIOBATENHHOE 189
24 A [TapannensHO-TIOCTIE0BATENHHOE 166
25 H [TapannenpHO-TIOCTIEIOBATENHHOE 101

OIIK 1.3 - Baageer HaBbIKAMHU HCHOJIb30BAHUSI 3HAHUH (QU3MKH M MATEeMATHKH TPH
pelIeHNH MPAKTHYECKHUX 32124

[IpuMmep 3a1aHus HAa IPAKTHYECKOE 3aHIATHE

1. Ilens paboTsr:
1.1 U3yunth METOIMKY pacyera CIOKHBIX SJIEKTPUUECKUX IeTeld METOJOM HaJIOKECHHUS.

2. 3aganue:.

Paccuntath TOKM BO BCEX BETBSX CXEMbI, TIOKA3aHHON HAa PUCYHKE, a TaK K€ HaIpsHKCHHS Ha
BCEX DJJIEMEHTAX METOJIOM HaJIo)KeHHUs. PaccunTtarh OamaHc MoOIIHOCTEH. McxoaHble TaHHBIE B3STh U3
TaOJIULIBIL.



HOMep El,B Ez,B J,MA Rl,OM Rz,OM R3,0M R4,0M R5,0M
NOABAPHUAHTA
1 15 10 2 100 200 300 240 192
2 10 14 8 47 200 68 82 130
3 2 10 4 30 180 43 56 144
4 10 5 3 82 120 240 300 139
5 9 15 1 68 180 82 56 133
6 1 9 4 51 160 75 75 104
7 5 8 5 68 130 150 100 163
8 8 16 5 91 180 100 120 151
9 2 10 1 68 150 120 39 99
10 2 6 7 83 120 100 150 174
11 15 4 6 160 200 82 92 146
12 3 11 1 91 130 64 120 152
13 B 10 S 111 130 200 240 178
14 6 14 3 62 150 180 77 112
15 4 12 2 100 200 190 150 97
16 14 16 5 102 120 240 200 161
17 5 13 2 43 150 210 95 135
18 5 13 7 120 180 80 91 159
19 12 10 4 163 100 200 150 84
20 6 14 3 160 200 100 93 122

[Tpumep 3amanus Ha 1a00paTOPHYIO pabOTy

1 [ens paboTHI:
HccnenoBanue OTKIMKOB TPOCTHIX IEMEH BTOPOTO MOPSJIKA HA BO3JCHCTBHE WMITYJIBCHBIX
CUTHAJIOB.

2 3anaHue

2.1 Bruirouuth KOMIIbIOTEp, YaeOHO-1aboparopuyto ycraHoBky NI ELVIS Il u 3amyctuts nmanens
puOOpOB.

2.2 C nanemu npubopoB, 3aIyCTUTh OCIUIOrpad u GyHKIMOHAIBHBII reHepaTop.



2.3 Cobepute cxeMy U3MepeHus, MOKa3aHHYIO Ha pUCyHKe 1.

O
Ocmmuorpad
A 9)
E Bxox CHO
QL
O

Pucynok 17 — Cxema juia uccnenoBaHusi popMbl BO3IEHCTBUS

2.4 HacrpoiiTe (GYHKIMOHAJIBHBIM TEHEpPAaTOp Ha TEHEPalHWI0 MPSIMOYrOJbHBIX CHUTHAJIOB,
f=300T"u, Un=5B.

2.5 TlonyunTte oCIIIIIOrpPaMMY BO3ACUCTBHUSI HA OCIUILIOTpade.

2.6 HapucyiiTe B Macmitade MoJIydeHHYIO OCIHJIIOIPaMMYy B OTYET C YKa3aHHWEM TOKa3aHUi
pyuek «Time/DIV» u «Volt/DIV».

2.7 C moMoIIbI0 MOTYIHbHOH TIaThl COOEPUTE CXEeMY, TIOKA3aHHYIO Ha PUCYHKE 2.

=

<

o =

o

Bxon =

o =
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T )

Pucynok 2 — Cxema amst ucciieoBanus nmocienoarensHoit RLC mernm

2.8 He n3mensist HacTpoiKH (PyHKIIMOHAIBHOTO T€HEPaTOpa, MOIYYUTE OCIHIUIOTPAMMY OTKIIHKA
LETIH.

2.9 Hapucyiite B Macimitabe MOJydEeHHYIO OCHMJUIOIpAaMMY B OTYET C yKa3aHHEM IOKa3aHUi
pyuek «Time/DIV» u «Volt/DIV».

2.10 Uckmounte M3 COOpaHHOW CXEMBI PE3UCTOP, KaK IOKa3aHO IyHKTUPHOW JIMHUEH Ha
PHUCYHKE 2.

2.11 IloBTOpHuTEe MyHKTHI 2.8 — 2.9.

2.12 Tlo pe3ynbraTtaM HCCIEIOBAHUH CHAENaiiTe BBIBOJ. KaK BIHUSECT HaJM4YME PE3UCTOpa Ha
0OpoTHOCTH KOHTYpa. OO0CHOBATH CBOM BBIBOJI.

[Tpumep 3amanus A5 pacdeTHO-TpapuuecKoi paboThl

Jlan  mocnenoBaTenbHbI  KojeOaTeNbHBI  KOHTYpP, K  KOTOpPOMY  MOJKIIOYEH
UJeaN3UPOBAaHHBIA UCTOYHHUK HAIPSHKEHUS, KaK IOKa3aHO HA PUCYHKE.
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Heo6xoanmo:

1. Paccuutath mapamMeTpbl  KOJe0AaTeNbHOrO  KOHTypa  (PE30HAHCHYIO  YacTOTY,
XapaKTEePUCTUIECKOE COMPOTUBIICHHUE, JOOPOTHOCTD, 3aTyXaHHE, TOJIOCY MPOITYCKAHHS).

2. PaccunTarth BXOJHOE CONMpPOTHBICHHE KOHTYpPa, CONMPOTHBICHHE PEAKTHBHBIX JJIEMEHTOB,
pPEaKTUBHOE CONPOTUBICHUE KOHTYpA, TOK, MPOTEKAIOIMN B LEMH, HANPSIKEHUS] HA BCEX DJIEMEHTaX
KOHTYpa, a TaK € MOIIHOCTh Ha P€30HaHCHOM YacToTe. [IocTpouTh BEKTOPHYIO IUArpaMMy.

3. TMoctpoutp AYX u ODPUX KOMIUIEKCHOTO BXOJHOTO CONPOTHBIEHUS KOHTYpa U
KOMIUIEKCHOTO K03(ppuiimenTa nepeiaun 1o HanpsKEHHUIO.

4. ITo mOCTPOCHHBIM XapaKTEPUCTHUKAM OTPEIEIUTh MOJIOCY NPOIyCKaHus KOHTypa. CpaBHHUTH
MOJIy4EeHHBIN I'pauuecKuil pacueT ¢ MaTeMaTH4YeCKUM, U3 IMyHKTa 1.

5. K konebaTenbHOMY KOHTYpY, OKa3aHHOMY Ha PUCYHKE, MOAKIIOYUTh pPealIbHbIi UCTOUHUK
HanpsDKeHus ¢ conpoTuBieHueM Ro. HapucyiiTe momy4yeHHbIH KoneOaTenbHbII KOHTYp M HOBTOPHO
BbIMosHUTEe 3a7aHus 1-4. TlosicHuTe, Kak HOBIMSUIO TOSIBJIEHHWE BHYTPEHHErO CONPOTHUBICHUS
reHepaTopa Ha apaMeTpsl U U30HpaTesbHbIe CBOWCTBA KOHTYPA.

6. K xonebaTenbHOMY KOHTYpYy, IOKa3aHHOMY Ha pHUCYHKE, NOJKIIOYUTh HAarpy3ky c¢
conpotuBiienneM Ry. Hapucylite monydeHHbIH KoieOaTeIbHBII KOHTYP M IOBTOPHO BBHITIOJIHUTE
3amanus 1-4. IlosicHuTe, Kak NOBIUSJIO TMOSBJICHHE HArpy3kd Ha MapaMeTpbl U H30UpaTenbHbIE
CBOMCTBA KOHTYpA.

Howep Unm,B Lmln | C, n®
BapuaHTa
1 20 10 10
2 19 0,3 13
3 3 4 15
4 13 5 19
5 5 1,5 6
6 12 9 14
7 18 0,8 1
8 16 3 8
9 2 0,9 12
0 7 6 20
Homep Ro,OM | Ru,KOm
MOABAPHAHTA

1 316 2,4

2 443 3

3 303 3,3

4 444 49

5 471 2,9

6 467 2,7

7 214 4.4

8 153 3,2




OIIK 2.1 - HaxoauT ¥ KPUTHYECKH AHAJU3UPYeT HHEPOPMALHMIO, HEOOXOAMMYK JIf
pelnieHust MOCTABJIEHHOM 3a1a4u

9

338

2,1

10

198

2

HpHMep 3a/IaHHA Ha IIPAKTUYICCKOC 3aHATUC

3ananue:

PaccuntaTth TOKM BO BCEX BETBSAX CXEMBbI, TMOKa3aHHOW Ha puCyHKe. Paccumrtath OanaHc
MolHocTel. Mexoquplie TaHHbBIE B3SITh U3 TAOIAIEL.

R E R
R
R E
——
Homep ELB | EsB | JMA | RuOM | RnOM | RyOM | RuOM | Rs,Om
NOABAPHAHTA
1 15 10 2 100 | 200 | 300 240 192
2 10 14 8 47 200 68 82 130
3 2 10 4 30 180 43 56 144
1 10 5 3 82 120 | 240 300 139
5 9 15 1 68 180 82 56 133
6 1 9 4 51 160 75 75 104
7 5 8 5 68 130 | 150 100 163
8 8 16 5 o1 180 | 100 120 151
9 2 10 1 68 150 | 120 39 99
10 2 6 7 83 120 | 100 150 174
11 15 4 6 160 | 200 82 92 146
12 3 11 1 o1 130 64 120 152
13 5 10 5 111 | 130 | 200 240 178
14 6 14 3 62 150 | 180 77 112
15 4 12 2 100 | 200 | 190 150 97
16 14 16 5 102 | 120 | 240 200 161
17 5 13 2 3 150 | 210 95 135
18 5 13 7 120 | 180 80 o1 159
19 12 10 4 163 | 100 | 200 150 84
20 6 14 3 160 | 200 | 100 93 122

[Tpumep 3amanus Ha 1a0OPAaTOPHYIO paboTy

1 Lens paboTHI




11 OKCIEpUMEHTAIILHOE ONpEleCHUEe  IMEPBUYHBIX  I1ApaMETPOB  ITACCUBHOIO
YETBIPEXIIOIIOCHUKA.

2. 3anmaunue:

2.1 BxmounTh KoMIbioTep, ydueOHO-nmabopaTopHyro yctanoBky NI ELVIS Il u 3amyctuth
naHeb MPUOOPOB.

2.2 C manenm nmpruOOpPOB, 3aMyCTUTh (PYHKITHOHAIBHBIA TEHEPATOP U MYJIBTUMETP.

2.3 Tlonb3ysch MOTYIBHOM TUTATOM, COOEPUTE CXEeMY HM3MEpEeHHs, MOKa3aHHYI Ha pucyHKe 1.
[Tpu stom R;=5600mM, R2=1,1xOm R;=1000M u E=5B.

R>
0
I

Pucynok 1 — Cxema asst u3BMepEeHHs BXOJHBIX COMPOTUBICHUMN Zxs M Zxx

2.4 Tlepexmouass MyJabTUMETp, M3MEPbTE€ BXOJHOE HANPsHKEHUE HA BXOJHBIX 3aKHUMaX H
HaIPsDKEHHE Ha BCIIOMOTATEIbHOM PE3HCTOpPE, B PEKHUMAX XOJOCTOTO XOJa U KOPOTKOTO 3aMbIKaHHSI
Ha MMPOTHBOIIOJIOKHBIX 3aKKMaX. Pe3ybTaThl H3MEPEHUs 3aIUIIATE B Ta0IUIly 1 B CTpOKYy «3aKMMBbI
1-1"»,

Tabmuna 1 — Pe3ynbrarel H3MepeHni mapaMeTpoB YETHIPEXIOJIIOCHUKA
U Ur

K3 XX K3 XX

3aKUMBbI
1-1’
3aXKUMBbI

2-2°

2.5 [lonb3ysicb MOIYABHOM IIATON, COOEPUTE CXEeMy U3MEpEHHs], OKa3aHHYIO Ha PUCYHKE 2.

Pucynok 2 — Cxema /i1t U3BMEPEHUS BXOHBIX COMPOTUBIICHUN Zoys M Zoxx

2.6 TloBTOpUTE MYHKT 2.4, TOJIBKO PE3yAbTaThl BHECUTE CTPOKY «3aKUMBI 2-2».



2.7 Ha ocHOBaHUY U3MEPEHUH, TOJIb3YSICh BCIOMOIaTeIbHBIM COTIPOTUBIIEHUEM, PACCUUTANTE
3HAYEHUS BXOAHBIX CONPOTUBICHUN Zjxs Zixx, Z2xs, Zoxx. PACCUNTAHHbBIC TAHHBIE CBEJUTE B TAOIULLY 2.

Ta6m/1ua 2 — PaccunTaHHble 3HAYECHUS COHpOTHBHeHI/II;'I JJI1 YCTBIPCXIIOJIOCHUKA

ZlK3 lex ZZK3 Z2xx

2.8 Tlo pe3ysipraTtam TaOIUIB! 2, ¥ MOJB3YysIch hopmyaamu (1) — (4) paccuuraiite A—TapamMeTpbl
YeTBIPEXIOIOCHUKA. Pe3ynbTaTel cBeuTe B TaOMIy 3.

A1 = £1 0 1)
\/;2 xx (L1xx =Zixs)

A=At Zoxx [ Z1xx )

Por=Ay 21 (3)

A=A Lows 4

Tabnmuna 3 — DkcrepuMeHTaIbHbIC 3HAYCHHsI A-ITapaMeTPOB YETHIPEXITOTIOCHHUKA
A — mapameTpsl
An Agp A Az

PacueTtHbIe
DKCHepUMEHTAIbHBIE

[Tpumep 3amanus Ha pacueTHO-TpaduuecKyro padboTy:

Jlis  IBYX YETBIPEXMOJTIOCHUKOB, TIOKA3aHHBIX HA PHUCYHKE, pacCUMTaTh IEPBUYHBIC
napameTphl, ykaaHHble B Tabiuue 2.

CoeMHUTh 3TH YETHIPEXIMOJIIOCHUKA B OJMH COCTABHON YETHIPEXMOJIOCHUK MO CIOCO0Y,
ykazaHHOMy B Tabnuie 2. HapucoBaTh cxeMy COCTaBHOTO YETHIPEXMOJIOCHUKA. Paccunrtath
COOTBETCTBYIOIIMN MEPBUYHBIN MapameTp, YKa3aHHBII B Tabnuie 2.

[ToAKITIOUUTH K COCTABHOMY YETHIPEXMOIIOCHUKY HArpy3Ky, ¢ COMPOTUBICHUEM, YKa3aHHBIM B
tabmuue 2. HapucoBarh cxeMmMy 4YeTBIPEXIOJNIOCHHKA. PaccuuTaThb KOMILIEKCHOE BXOJHOE
COMPOTHUBIICHUE, KOMIUICKCHBIH KOI(PQPUIMEHT TNepenaud MO0  HaNpsDKeHHIO0, KOMIUIEKCHBIH
kod(puImeHT nepeaauu mo TOKy, Ipu 3HaYeHUU Zyj, yKa3aHHOMY B Tabiuiie 2.

Bunapl maccUBHBIX 3JEMEHTOB, HCIIOJB3YEMBIX B YETHIPEXIOJNIOCHUKAX, M 3HAYCHHUS HX
COTIPOTUBIICHUM, HEOOXOIUMO B3SITh U3 TaOIHIBI 1.

Z1 Zy
] o—{ ] 02 10 — o2

1’ O 02 1’0 02’



Ta6m/1ua 1 —HcxonHble TaHHBIE, 10 BapuaHTaM, I pacdeTa YCThIPCXIIOJIOCHUKA

Home By nmacCMBHOIO 3j1eMeHTa
BapnaHpTa ) Z> Z3 Zy R, Om | Xi,0m | Xc,0m
1 R C L R 114 156 121
2 L R C R 118 173 111
3 C R R L 198 148 174
4 R L C R 171 145 187
5 L R C R 142 152 131
6 C R R L 152 193 154
7 R C L R 102 172 168
8 L R C R 180 111 175
9 C R R L 129 169 179
0 R L C R 110 115 156

Tabnuna 2-McxoaHble TaHHBIE, 110 MTOIBAPUAHTAM, Ul pacyeTa YeThIPEXIOIIOCHUKA

Howep IlepBuuHbIHi Zu, Om
NMOJABAPUAHT mapameTp Cnoco0 coemnHeHUs

a

1 Z ITapannensHOE 168
2 A [TapannenpHOE 194
3 B [TapannensHOE 106
4 H [TapamnensHOE 143
5 G [TapamnensHOE 135
6 Y ITocnenoBarensHOE 182
7 A ITocnenoBarenbpHOE 103
8 B ITocienoBarenbpHOE 178
9 H ITocienoBarenbHOE 157
10 G ITocienoBarenbHOE 164
11 Z Kackannoe 118
12 Y Kackannoe 148
13 B Kackagnoe 192
14 H Kackagnoe 106
15 G Kackannoe 131
16 Z [locnenoBarenbHO-apalIENbHOE 128
17 Y IlocnenoBarenbHO-NIapAIIEIBHOE 177
18 B [TocnenoBarenpHO-MapaIIICIBHOE 121
19 A ITocnenoBarenpHO-NIapAIIETHBHOE 113
20 G [TocnenoBarensHO-IapAIIETHHOE 190
21 Z [TapannensHO-TIOCTIEIOBATENHHOE 179
22 Y [TapannensHO-TIOCTIEOBATENHHOE 143
23 B [TapannensHO-TIOCTIEIOBATENHHOE 189
24 A [TapamiensHO-1T0CIIeIOBATEIILHOE 166
25 H [TapamiensHO-TOCIIeIOBATEIILHOES 101

OIIK 2.2 - PaspaGarbpiBaeT pelieHHe KOHKPETHOH 3a/ayd, BbIOMpasi oNTHMAJIbHBII
BAPUAHT, OLICHUBAS €ro J0CTOMHCTBA M HEJOCTATKHU

[Tpumep 3a1aHus Ha IPAKTUYECKOE 3aHATHE



1. Ilens paboTsr:
1.1 W3yunth METOOUKY pacueTa CIOXKHBIX HIEKTPUYECKHX LIENEeH METOJIOM 3KBHUBAJIEHTHOIO
reHeparopa.

2. 3ananue:

PaccunTarh TOKM BO BCEX BETBSAX CXEMbI, TOKA3aHHON HAa PUCYHKE, a TaK K€ HAIPSHKCHHS Ha
BCEX 3JIEMEHTAaX METOJIOM JKBHUBAJICHTHOI'O IeHepaTopa. Paccumrars OajilaHc MomHocTel. VcxoaHbie
JIaHHBIE B3SITh U3 TAOJIHNIIBI.

R
— ]
R
i /E\ V)3
1+ \4
A
(De R
R
.
Homep ELB | EsB | JMA | R,OM | RuOM | Rs,0OM | Ry,OM | Rs,Om
NOABAPHAHTA

1 15 10 2 | 100 | 200 | 300 240 192
2 10 14 8 47 | 200 | 68 82 130
3 2 10 2 30 | 180 | 43 56 144
4 10 5 3 82 | 120 | 240 300 139
5 9 15 1 68 | 180 | 82 56 133
6 1 9 2 51 | 160 | 75 75 104
7 5 8 5 68 | 130 | 150 100 163
8 8 16 5 oL | 180 | 100 120 151
9 2 10 1 68 | 150 | 120 39 99
10 2 6 7 83 | 120 | 100 150 174
11 15 4 6 | 160 | 200 | 82 92 146
12 3 11 1 o1 | 130 | 64 120 152
13 5 10 5 | 111 | 130 | 200 240 178
14 6 14 3 62 | 150 | 180 77 112
15 4 12 2 | 100 | 200 | 190 150 97
16 14 16 5 | 102 | 120 | 240 200 161
17 5 13 2 23 | 150 | 210 95 135
18 5 13 7 | 120 | 180 | 80 o1 159
19 12 10 4 | 163 | 100 | 200 150 84
20 6 14 3 | 160 | 200 | 100 93 122

[Tpumep 3amanus Ha 1a0OPaTOPHYIO paboTy



1 Ilens paGoOTHI:
HccnenoBath AUX pexeKTOPHOro GpuibTpa.

2 TlopsiI0K BBITIOJIHEHUS PAOOTHI:

2.1 BxmounTh KoMIbioTep, ydeOHO-nmabopaTopHyro yctanoBky NI ELVIS Il u 3amyctuth
MaHes b IPUOOPOB.

2.2 Tlonp3ysich MOAYJIBHOM TUIATOM, COOpaTh CXeMy, MMOKa3aHHYIO Ha PUCYHKE.

2.3 3anycTuTh (PYHKIIMOHAIBHBIA TEHEPATOP U MYJIBTUMETD.

2.4 HactpouTh yHKIIMOHATIBbHBIN reHepaTop Ha curnain ¢ f=1kI'u, Un=2B.

R

E —_—C

 Q

6——0—0

2.5 HactpouTs MynbTMETp Ha H3MEPEHUE TIEPEMEHHOTO HATIPSKEHHS.
2.6 MeHsss 9acToTy Ha TeHEparope, B COOTBETCTBUU C JAaHHBIMH TaOIMIBI, HW3MEPHTH
HaIpsDKEHUE Ha BBIXOJIE peXKEKTOPOHOro GuiibTpa. Pe3ynbTarsl M3MepeHuil 3anucarb B TaOIUILy.

f, k' Un, B
1
1,5
2
2,5
3
3,5
4
45
5

2.7 1o momy4eHHBIM 3HAUYCHUSM HAMPsOKeHUs, MTOCTpouTh AUX pekeKTopoHOro GpuiibTpa.

2.8 Ilo AYX ¢unpTpa onpeaenuTs Mojiocy 3aepKKi QUIbTpa.

2.9 Cpenate BBIBOJ O Ha3HAUYCHHWHM PEKEKTOPHOTO (MIBTpPA, W KaK ATO MOXHO TOHATH W3
[IPOJIEJIAaHHO M PabOTHI.

[Tpumep 3amaHus A5 pacyeTHO-TpapuuecKoi paboThl

Jan  nmocnenoBaTenbHbI  KOJEOATENbHBIA ~ KOHTYpP, K  KOTOpPOMY  IOJKIIOYEH
UJICAJIM3UPOBAHHBIN UCTOYHUK HAMPSHKEHUs], KaK [T0OKa3aHO HA PUCYHKE.
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Heo6xoanmo:

1. Paccuutath mapamMeTpbl  KOJe0AaTeNbHOrO  KOHTypa  (PE30HAHCHYIO  YacTOTY,
XapaKTEePUCTUIECKOE COMPOTUBIICHHUE, JOOPOTHOCTD, 3aTyXaHHE, TOJIOCY MPOITYCKAHHS).

2. PaccunTarth BXOJHOE CONMpPOTHBICHHE KOHTYpPa, CONMPOTHBICHHE PEAKTHBHBIX JJIEMEHTOB,
pPEaKTUBHOE CONPOTUBICHUE KOHTYpA, TOK, MPOTEKAIOIMN B LEMH, HANPSIKEHUS] HA BCEX DJIEMEHTaX
KOHTYpa, a TaK € MOIIHOCTh Ha P€30HaHCHOM YacToTe. [IocTpouTh BEKTOPHYIO IUArpaMMy.

3. TMoctpoutp AYX u ODPUX KOMIUIEKCHOTO BXOJHOTO CONPOTHBIEHUS KOHTYpa U
KOMIUIEKCHOTO K03(ppuiimenTa nepeiaun 1o HanpsKEHHUIO.

4. ITo mOCTPOCHHBIM XapaKTEPUCTHUKAM OTPEIEIUTh MOJIOCY NPOIyCKaHus KOHTypa. CpaBHHUTH
MOJIy4EeHHBIN I'pauuecKuil pacueT ¢ MaTeMaTH4YeCKUM, U3 IMyHKTa 1.

5. K konebaTenbHOMY KOHTYpY, OKa3aHHOMY Ha PUCYHKE, MOAKIIOYUTh pPealIbHbIi UCTOUHUK
HanpsDKeHus ¢ conpoTuBieHueM Ro. HapucyiiTe momy4yeHHbIH KoneOaTenbHbII KOHTYp M HOBTOPHO
BbIMosHUTEe 3a7aHus 1-4. TlosicHuTe, Kak HOBIMSUIO TOSIBJIEHHWE BHYTPEHHErO CONPOTHUBICHUS
reHepaTopa Ha apaMeTpsl U U30HpaTesbHbIe CBOWCTBA KOHTYPA.

6. K xonebaTenbHOMY KOHTYpYy, IOKa3aHHOMY Ha pHUCYHKE, NOJKIIOYUTh HAarpy3ky c¢
conpotuBiienneM Ry. Hapucylite monydeHHbIH KoieOaTeIbHBII KOHTYP M IOBTOPHO BBHITIOJIHUTE
3amanus 1-4. IlosicHuTe, Kak NOBIUSJIO TMOSBJICHHE HArpy3kd Ha MapaMeTpbl U H30UpaTenbHbIE
CBOMCTBA KOHTYpA.

Howep Unm,B Lmln | C, n®
BapuaHTa
1 20 10 10
2 19 0,3 13
3 3 4 15
4 13 5 19
5 5 1,5 6
6 12 9 14
7 18 0,8 1
8 16 3 8
9 2 0,9 12
0 7 6 20
Homep Ro,OM | Ru,KOm
MOABAPHAHTA

1 316 2,4

2 443 3

3 303 3,3

4 444 49

5 471 2,9

6 467 2,7

7 214 4.4

8 153 3,2




9 338 2,1
10 198 2

OIIK 2.3 - @opmyaupyer B paMKaxX IOCTABJIEHHOH WeJH MPOEKTa COBOKYNHOCTH
B3aMMOCBSI3AHHBIX 32/1a4, 00ecNeYnBAKIIUX ee JOCTHKeHHe

[Tpumep 3amanus 11 pacdeTHO-TpapuIecKor paboThI
3agaua 1.

Jlan  mocnenoBaTenbHbI  KojeOaTeNbHBIH  KOHTYpP, K  KOTOpPOMY  MOJKIIOYEH
UJean3UpPOBAaHHBIA UCTOYHHUK HANPSHKEHUS, KaK IOKa3aHO HA PUCYHKE.
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Heo6xoanmo:

1. Paccuutath mapamMeTpbl  KOJe0AaTENbHOrO  KOHTypa  (PE30HAHCHYIO  YacTOTY,
XapaKTEePUCTUIECKOE COMPOTUBIICHHUE, JOOPOTHOCTD, 3aTyXaHHE, TOJIOCY MPOITYCKAHHS).

2. PaccunTarth BXOJHOE COINpPOTHBICHHE KOHTYpPa, CONMPOTHBICHHE PEAKTHBHBIX JJIEMEHTOB,
pPEaKTUBHOE CONPOTHUBICHUE KOHTYpA, TOK, MPOTEKAIOINN B LENH, HANPSIKEHUS HA BCEX 3JIEMEHTax
KOHTYpa, a TaK K€ MOIIHOCTh Ha p€30HaHCHOM yacToTe. [locTponuTh BEKTOPHYIO 1HarpaMMmy.

3. IMoctpoutp AYX u OUX KOMIUIEKCHOTO BXOJHOTO COINPOTHBIIEHUS KOHTYpa U
KOMIUIEKCHOTO K03(ppuiinenTa nepeaun o HaupsHKEHHUIO.

4. ITo OCTPOEHHBIM XapaKTEPUCTHKAM OIPEAEINUTD M0JI0CY NpoIycKaHusl KOHTypa. CpaBHUTH
MOJIy4EeHHBIN IpauuecKuii pacueT ¢ MaTeMaTH4YeCKUM, U3 IyHKTa 1.

5. K konebaTenbHOMY KOHTYpY, OKa3aHHOMY Ha PUCYHKE, MOAKIIOYUTH PealIbHbIi NCTOUHUK
HanpsDKeHUs ¢ conpoTuBieHueM Ro. HapucyiiTe mosmydeHHbIH KoneOaTenbHbI KOHTYp M HOBTOPHO
BeIMosiHUTEe 3a7aHus 1-4. TlosicHuTe, Kak MOBIMSUIO TOSBJICHHWE BHYTPEHHETO CONPOTHUBICHUS
reHeparopa Ha mapaMeTpsl U U30HpaTesibHbIe CBOWCTBA KOHTYPA.

6. K xonebaTenbHOMY KOHTYpy, IOKa3aHHOMY Ha pHUCYHKE, IOJKIIOUUTh HAarpy3ky ¢
conporuBiienneM Ry. Hapucylite monydeHHbIH KoeOaTeIbHBII KOHTYP M IMOBTOPHO BBHITIOJIHUTE
3aganusd 1-4. IlosicHMTe, Kak MOBIMSUIO MOSBICHHE HArpy3Kd Ha MapamMeTpbl M H30MpaTebHbIE
CBOMCTBA KOHTYpaA.

Howmep Um,B LmI'n | C, @D
BApHAHTA
1 20 10 10
2 19 0,3 13
3 3 4 15
4 13 5 19




5 5 15 6
6 12 9 14
7 18 0.8 1
8 16 3 8
9 2 0.9 12
0 7 6 20
Howep Ro,OM | Ru,KOm
NOJBAPHAHTA
1 316 24
2 443 3
3 303 33
4 444 4,9
5 471 2.9
6 467 2.7
7 214 4,4
8 153 3.2
9 338 2.1
10 198 2

3anaua 2.

JUis  ByX UeTBIPEXMOJIOCHUKOB, TIIOKAa3aHHBIX Ha PUCYHKE, paccuuTaTbh IEpBUYHBIE
napameTpsl, yka3aHHble B Ta0iuue 2.

CoeMHUTh 3TH YETHIPEXIOJIOCHUKUA B OJUH COCTaBHON 4YETBIPEXIOJIOCHUK IO CIHOCO0Y,
ykazaHHOMy B TabOmuue 2. HapucoBaTh cXeMy COCTaBHOTO YETBIPEXIOJIIOCHUKA. Paccuntarh
COOTBETCTBYIOIIMI MEPBUYHBIN MTapaMeTp, yKa3aHHbIHN B Talnuie 2.

[ToKTFOYNTH K COCTABHOMY UYETHIPEXIIOIIOCHUKY HArpy3Ky, ¢ CONPOTHBICHHEM, YKa3aHHBIM B
tabnume 2. HapucoBarh cXemMy 4YeTBIPEXIOJIIOCHMKA. PaccuMTaTh KOMIUIEKCHOE BXOJHOE
COIIPOTHUBIIEHUE, KOMIUIEKCHBIH KO3(pdUIMEeHT mepenadun 1O  HANpPsHKEHWIO, KOMIUIEKCHBIN
KOX(QQHIMEHT Mepesadu 1o TOKY, IpH 3Ha4eHUH Zyy, yKa3aHHOMY B TaOIuIe 2.

Buapl TacCHBHBIX 3JEMEHTOB, HCIOJB3YEMBIX B UYETBIPEXIONIOCHUKAX, W 3HAYEHUS HX
COMPOTHBIICHUH, HEOOXOIUMO B3STh U3 TaOIUIHI 1.
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Ta6muma 1 —McxonHple JaHHBIE, 10 BAPHAHTAM, sl pacueTa YeThIPEXIIOIIOCHUKA
Homep Buja naccUBHOIO 3JIeMEHTA
BapuaHra | Z; Z Z3 Z4 R, Om | X,,0m | Xc,0m
1 R C L R 114 156 121
2 L R C R 118 173 111
3 C R R L 198 148 174
4 R L C R 171 145 187
5 L R C R 142 152 131
6 C R R L 152 193 154
7 R C L R 102 172 168




8 L R C R 180 111 175
9 C R R L 129 169 179
0 R L C R 110 115 156

Tabmuma 2—-VcxoaHbie TaHHbBIS, TI0 TOABApHAHTaM, IS pacdyeTa YeThIPEXIIOIIOCHIKA

Homep IlepBuyHbIii Zu, Om
MOABAPUAHT napamerp Cnoco0 coennHeHus

a

1 4 [TapannensHOE 168
2 A [TapamrensHOE 194
3 B [TapannensHoe 106
4 H [TapamrensHOE 143
5 G [TapamnensHOE 135
6 Y [TocnemoBaTenbHOE 182
7 A [TocnemoBarenbHOE 103
8 B [TocnemoBarenbHOE 178
9 H ITocnenoBarenbHoe 157
10 G ITocnenoBarenbHoe 164
11 Z Kackannoe 118
12 Y Kackannoe 148
13 B Kackannoe 192
14 H Kackannoe 106
15 G Kackannoe 131
16 Z ITocnenoBarenpHO-NIapAIIETHHOE 128
17 Y [TocnenoBarensHO-NIApAIIETHHOE 177
18 B [TociienoBaTeIpHO-TIAPAIIICITHLHOES 121
19 A [TociienoBateIpbHO-TIAPAIUICITHLHOE 113
20 G [TociienoBareapHO-TIAPAIUICITHEHOES 190
21 Z [TapannenpHO-TIOCTIEOBATENHHOE 179
22 Y [TapannenbHO-TIOCTIEIOBATENHHOE 143
23 B [TapamiensHO-1I0CIIeIOBATEILHOE 189
24 A [TapannensHo-Mocae10BaTeIbHOE 166
25 H ITapannenpHO-1IOCIIENOBATEIBHOE 101

3.3 TumoBble MaTepuajbl I MNPOBedeHHs MPOMEKYTOYHOH  AaTTecTAllUH
o0yuarmuxcst

Tunossle BOIIPOCHI 1 3aJaHUA K 3K3aMEHY.

[loHsATHE CIOXKHBIX LEeTed. AHAIU3 CI0KHBIX LIENEH METOI0M KOHTYPHBIX TOKOB.
[ToHsATHE CIOXKHBIX LIeTIeH. AHAIU3 CIOXKHBIX IIeNeil MeTo10oM ypaBHeHH Kupxroda.
ITousTue cIOKHEBIX 1iened. AHAIU3 CIOKHEIX I[eIIed METOIOM HAJI0KEHHU.
[ToHsiTHE CIOXKHBIX LENel. AHAIN3 CIIOAKHBIX IENEH METOIOM SKBUBAJIEHTHOIO F€HEPaTOpa.
[ToHsITHE CHOXKHBIX LENel. AHAIN3 CIIOKHBIX LIENEH METOIOM Y3JI0BBIX TOTEHIIMAJIOB.
[TonsiTe rapmonudeckoro kosiebanus. Ero mapamerpel. @opmMynbl ux pacueta. Metomabl
MIPE/ICTABJICHUS] TAPMOHUYECKUX KOJICOAHUH.

7. IlaccuBHBIE D3JIEMEHTHl NpU TapMOHMYECKOM BO3JIEHCTBUU. WX XapaKTepUCTHKHU.
MrHoBeHHas U CpeIHsIsl MOITHOCTh. BEKTOpHBIE TMarpamMMel.

8. RL - nens mpu rapMOHUYECKOM BO3JIEHCTBUU. XapaKTEPUCTHKH IeTH. BUABI MOITHOCTEH.
BexropHas nuarpamma.
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9. RC - nemnb npu rapMOHUYECKOM BO3JICHCTBUU. XapaKTEPUCTHKHU 1. BUABI MOIIHOCTEH.
BekTopnast nuarpamma.

10. IocnenoBarenpHass RLC - menb mpu rapMOHUYECKOM BO3ACHCTBHU. XapaKTEPUCTUKH
nenu. Bunpel MomHocTel. BekTopHast quarpamma.

11. Mapamnensnas RLC - nens npu rapMOHHYECKOM BO3ICHCTBUU. XapaKTEPUCTUKU IEMH.
Buasl momiHocTelt. BekTopHast tuarpamma.

12. CuMBOJIMYECKHN METOJ pacuera dJEKTPUUYSCKUX Ierei. BXomHoe conmpoTHUBIICHHE LIETICH
R, C, L, RC, RL, RLC B kommuiekcHo# ¢opme. 3akorsl Oma u Kupxroda B komIiekcHOH dopme.

13. TlonsiTHEe KOMIJIEKCHO-4acTOTHOM xapaktepucTuku. Buapl KUX. Enunuiiel usmepenus.

14. Tonstrne KUYX. KYX naccuBHBIX IBYXITOJIFOCHUKOB.

15. Tlonstue KUX. Bxognas u nepenarounas KUX RL - nemm.

16. IMonstrne KUX. Bxoanas u nepenatounas KUX RC - merm.

17. TlonsTHe pe3oHaHca B JIEKTpUUYecKo 1enu. Bupl pezonancos. [lonsTHe KonebaTeapHOTO
KOHTYpa. Bujpl konebaTeIbHbBIX KOHTYPOB.

18. Pe3onanc B moOCIeIOBATENBLHOM KOJEOATEIHPHOM KOHType. XapaKTepUCTHKH KOHTYDA.
@opMyiibl ux pacyera. [IoHsTHE paccTpONKY, BUIBI pACCTPOEK U UX PACUET.

19. BxonHeie W TepeAaTOYHbIC XapaKTEPUCTHKU TOCIEIOBATEIBHOTO KOJIEOATEIHHOTO
KOHTYpa.

20. TTonsiTue W30MPATENIBHOCTH M TMOJIOCHI MpPOIMycKaHUs snekTpuueckoi menu. Ilonoca
MPOIYCKaHMsI MOCIEeI0BATENIBHOTO KOJIe0aTeIbHOTO KOHTYpa. BiusHue BHYTpEHHEro COMpPOTHUBICHUS
reHepaTopa M Harpy3Ku Ha U30UpaTeIbHOCTh KOHTYpA.

21. Pe3onaHc B mapamienbHOM KosieOaTenbHOM KOHType. Ero xapakrepuctuku. Hemomnoe
BKJIFOUEHUE UHIYKTUBHOCTH U €MKOCTH B MapaJljIeIbHOM KOJIeOaTeIbHOM KOHTYpE.

22. Tlonstue YETBIPEXITOTIOCHHUKA. Nx KJIacCU(PUKAIIHS. dopmbl ypaBHEHUH
YETBIPEXIOJIOCHUKOB.

23. TlonsATHE dYeThIpeXMOIOCHUKA. OmpeneieHne TEePBUYHBIX TapaMeTPOB  COCTaBHBIX
YETHIPEXTIOIFOCHUKOB.

24. Tlonsatue detrsipexmnoiocHuKa. Pacuer KUX YeTHIPEXIMONIOCHUKOB TPH BKIFOUEHHON
Harpyske.

25. TloHsAiTHE KOMMYTAallMd B DJICKTPUYECKHX IEMSIX. 3aKOHBI Kommyranuu. [loHsTHE
MIEPEXO0JTHOTO TMPOIlecca B IMEKTPUUECKUX Eensiax. AHanu3 nepexoaubix npomeccoB B RL u RC memsx
KJIACCUYECKUM METOJIOM.

26. IlonsiTHE KOMMYTAallMM B DICKTPUYECKHUX LEMSX. 3aKOHbI Kommyranuu. [loHsTHe
MIEPEXOTHOTO TpoIlecca B DIIEKTPUYECKHUX IEmsX. AHaNU3 MepexoaHbix mporeccoB B RLC memsx
KJIACCUYECKUM METOJIOM.

Tunossie IMPAaKTUYCCKUC 3alaHUA (3a)1aq1/1) K 3K3aMCHY.

1. MeTo10M KOHTYPHBIX TOKOB PaCCYMTATh TOKH BO BCEX BETBAX CXeMblI, eciii R1=70kOwm;
R,=10kOwm; R3=120kOM; R4=30xOmMm; J=2MA.
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2. PaccunTarth MrHOBEHHBIC HaIpsoKeHHsI U TOkH B cxeme, ecnu U=30cos(wt+45) B, R1=57,8
OwMm, R=63,7 Om, C=50 u®, f=100kI11. [TocTpouTh BEKTOPHBIC JHArpaMMbl TOKOB M HAIIPSDKCHHUH.
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3. MerosoM HalOKEHUS pacCUUTaTh TOKHM BO BCeX BeTBAX cxembl, ecau R;=70xOwm;
R,=10xOMm; R3=120xOMm; R4=30xOM; J=2MA.
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4. R1=1 xOwm, L1=2 wmI'm, C1=0,5 u®, w=10° pag/c. OmnpeneauTh KOMIIEKCHOE
COIPOTUBIIEHUE CXEMbI Z . U yKa3aTb €0 XapakTep Ha 3aJlaHHOM 4acToTe.

5. MeTo/10M SKBHBAJICHTHOT'O I'€HEPAaTOpa paccuuTaTh TOK MPOTEKAIONIUI depe3 3JIeMeHT Ry,
ecit R1=70kOM; R,=10xOMm; R3=120kOM; R4=30xOm; J=2MA.
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6. Jlnst nenu npu rapMOHMYECKOM BO3/IeiicTBUY 3a1aHbl Tapametphl: Ury () = 1 cos(wt) (B), R:
= R;==wL = 1/wC = 1 Om. OnpenenuTh KOMIUIEKCHYIO aMILUTUTY/1y UCTOUHHUKA Jm,

R, J-+r:

@)

7. Jlana pe3oHaHCHas KpHUBas IOCIEIOBATEIBHOTO KOJIEOATEIBHOTO KOHTYpPa, EMKOCTh
kotoporo C=1u®. Haiitu: snementsl koHTYypa L, R, 106poTHOCTH KOHTYpa Q.



—

0,707 p--=-mnmmnmgfmnmne bemmm

0 28  f 32 f wry

8. Ompenenuth noka3zanus npubdopos, ecimu Rj=2 kOwm, L1=2 mI'H, C;=0,5 ad, w=10° pan/c,
U;»=1B

1 C: 2
—s
c1

9. BeiBectr (opMyiay U MOCTpouTh rpaduk i (t) mpu UCMOIB30BAHUU KIIACCHYECKOTO METOa
aHanM3a MmepexoHbIX mporeccos, ecau E1=20B, R1=5000m, R2=2000M, R3=4000M, L=50mI H.
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10. PaccuurtaTth Y-mapameTpbl COCTABHOTO YETHIPEXIOIIOCHUKA, KOTOPBIH COCTOUT U3 JIBYX
IpeCTaBICHHBIX Ha pucyHKe, ecin R=500Mm, X =1500M. HapucoBaTb cxeMy 4eThIpEXIOIIOCHHUKA.
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bank KOHTPOJIbHBIX BOIIPOCOB, BallaHI/Iﬁ U HHBIX MAaTCpUalioB, HCIIOJB3YCMBIX B IIPOLCCCE
npoueayp TCKYHICIO KOHTPOJ U HpOMC)KYTO‘IHOfI arTeCTalluil HaXOJUTCS B y‘ICGHO-MCTOIlI/I‘{CCKOM
KOMIIJICKCE OUCIHMIIIINHBI "/ MNpEaACTaBJICH B 3HeKTp0HH0171 I/IH(I)OpMaL[I/IOHHO—O6p330BaTeJ'IBHOI7I
cpexne o URI: http://www.aup.uisi.ru/.

3.4 Meroauyeckue MaTepuaJibl NMPOBeJeHUs] TEKYNIero KOHTPOJISI U MPOMeKYyTOYHOI
arrecTauvu 00y4Yarommxcs

[lepeyeHh METOAMYECKMX MATEPUAIOB Ui TOJATOTOBKM K TEKYIIEMY KOHTPOJIIO U
MPOMEKYTOUHOM aTTECTALNH:

1. Meroauyeckre yKa3aHHs K BBIIOJIHCHHIO MPAKTHYCCKUX PaboT mo aucruiuinae «Teopwus
snekTprueckux nenei». —URL: https://aup.uisi.ru/3558494/.

2. Meroanueckue yka3aHHs K BBIIOJIHCHHUIO JTa00PATOPHBIX PaboT Mo aucuuruinae «Teopus
anekTprueckux remei». —URL: https://aup.uisi.ru/3558494/.

3. Meroanueckue yKa3aHUs K BBITOJHEHUIO PACUCTHO-TPA(HUCCKOM PabOThI IO AUCHUILIHHE
«Teopus snekrpuueckux reneii». —URL: https://aup.uisi.ru/3558494/.
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