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Hanpasnenne moaroroBku / crnenuanbHocTs. 11.03.02 MHGOKOMMYHHMKAIMOHHBIE TEXHOJOTHMH U
CHCTEMBbI CBSI3U

Hanpasnennocts (mpoduis) / criermanuzaius: OnTHyecKue CHCTEMbI M CETH CBSI3H

®opma 00ydeHus: OUHast

®akynpreT: PT®, Paguorexunveckuii pakyabrer

Kadenpa: CBUuKP, Kadenpa cBepXBbICOKOYACTOTHON U KBAHTOBOH PaIHOTEXHUKH

Kypc: 1, 2

Cemectp: 2, 3

VYuebnsii man Habopa 2016roma

Pacnpenenenne pabodyero BpeMeHU

Ne Bunasl yueOHOIM nesTeIbHOCTH 2 cemecTp 3 cemecTp Bcero Enunuib
1 |Jlexuun 26 36 62 4acoB
2 | IIpakTuueckue 3aHATHS 22 18 40 4acoB
3 | JlaGoparopHbIie pabOTHI 16 16 32 4acoB
4 |Bcero ayaiuTOpHBIX 3aHITHN 64 70 134 4acoB
5 |CamocTtosTenbHas paboTa 44 38 82 4acoB
6 | Bcero (0e3 sx3amena) 108 108 216 4acoB
7 |IloaroroBka u cmaya 3K3aMeHa 36 36 4acoB
8 |OOmas Tpya10eMKOCTh 108 144 252 4acoB
3.0 4.0 7.0 3.E.

3auert: 2 cemecTp
DK3aMeH: 3 ceMecTp

Tomck 2018
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokot Ne 13 or« 7 » 6 2018 1

JINCT COI'JTACOBAHUA
PaGouass mporpaMMa IHMCHMIUIMHBI COCTaBJIHa C ydeToM TpeOoBaHMi (eaepaabHOro
rOCyJapCTBEHHOTO 00pa30oBaTeIbHOTO cTaHaaprta Boiciiero oopazoBanus (GI'OC BO) no HampaBiieHHIO
noarotoBku (crermanbHocTH) 11.03.02 MH)OKOMMYHHMKAIIMOHHBIC TEXHOJIOTHMH M CHCTEMBI CBSI3H,
yrBepxkaeHHoro 06.03.2015roxma, paccmoTpeHa u omobpeHa Ha 3acenanuu kadeapsr TOP «_ »
20 _rona, mpotokoi Ne

PazpaboTunku:
accucteHt kad. TOP A. 10. Kum
noueHt kadenpa TOP K. 1O. [TonoBa

3aBenyronmii odecneunBaronien kag.
TOP A. A. T'enbuep

Pabouast mporpaMma IUCHIMILIMHBI corjlacoBaHa ¢ (aKkyIbTETOM M BBITYCKAroOIIeH Kadeapoii:

ekan PT® K. 1O. Ilonosa
3aBeqyronuii BeITycKarome kad.

CBYuKP C. H. llapanroBuu
OKCNepThI:

Houent xad. TOP C. U. boromonos

JlonieHT Kadenps
CBEPXBBICOKOYACTOTHOW U KBAHTOBOM
pamunorexuuku (CBUuKP) A. 0. [TorikoB
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1. Heau u 3aga4m JUCHHUILIHHBI

1.1. Ieau TuCHUILITHHBI
Lenpto m3ydeHHs AUCHUTUIUHBI "Teopust SJIEKTPUUYECKUX Ieneu’ sBisieTcs (opMuUpoBaHHE Yy
CTYICHTOB TPO(ECCUOHANBHBIX KOMIIETCHIIMH B COOTBETCTBUU C TpeOoBaHUsIMH (heaepaabHOTo
roCyJIapCTBEHHOTO 00pa3oBaTeIbHOIO cTanaapTa Beiciiero oopasosanus (PI'OC BO).

1.2. 3apauu TUCHUTLINHEI

— OCBOCGHHME CTYJIEHTAaMH COBPEMEHHBIX METOJOB aHalW3a JJIEKTPUYECKUX LENed C
COCPEOTOYEHHBIMHU TaPAMETPAMH B YCTAHOBUBILIEMCS U MIEPEXOJHOM PEXUMAX;

— OCBOGHHME METOJOB aHaIMW3a DJJIEKTPUUECKUX LENed ¢ JIMHEHHO-paclpeelIeHHBIMU
napaMeTpamy — AJIMHHBIE TMHUU TP TapMOHUYECKOM BO3JIEHCTBUH,

— OCBOCHHME OCHOB pacueTa PE3MCTHBHBIX HEIMHEHHBIX djekrpuueckux nenei (PHDLI) ¢
COCPEOTOYEHHBIMH NTapAMETPAMHU

— OCBOGHHME OCHOB CHHTE3a JIMHEHHBIX 3nekTpuueckux mened (JIDL) ¢ cocpemoroueHHBIMU
napameTpamu

2. Mecto nucuunuibl B cTpykType OITOII
Jucnummna «Teopus snexkrpuueckux menei» (61.B.0J1.1) orHocutcs k 00ky 1 (BapuatuBHas
9acTh).
[MpeamecTByomMMU  AUCHMIUIMHAMHA, (OPMUPYIOIIMMH  HAYaJIbHbIC 3HAHUS, SIBIISIOTCS:
Maremartuka, Puzuka.
[Mocneayrommmu TUCIUTUTMHAME SBISTIOTCS: CXEMOTEXHHKA TEIEKOMMYHUKAIIHOHHBIX YCTPOMCTB,
DIIEKTPOMArHUTHBIE TTOJISI U BOJTHBI, DIICKTPOHHKA.

3. TpeGoBanus K pe3yJbTaTaM 0CBOCHHS THCIMIJIHHBI

[Ipornecc n3yueHus: TUCIMITIIMHBI HAIIPAaBICH HAa (OPMHUPOBAHUE CIECIYIOIINX KOMIETECHIIUI

— ITIK-7 roTOBHOCTBIO K H3yYEHHUIO HAYYHO-TEXHHUYECKON HMH(OpMalUM, OTEUYECTBEHHOTO H
3apy0eKHOI0 OMbITa M0 TEMATHKE MPOEKTa,

— IIK-9 ymenueMm mpoOBOAUTH pacueTsl MO TPOEKTY CETEeH, COOpYKEHUH U CpeAcCTB
MH(POKOMMYHUKAIIUI B COOTBETCTBHM C TEXHHYECKUM 33/IaHUEM C HCIOJIb30BAHMEM KaK CTAaHAAPTHBIX
METO/IOB, NMPUEMOB U CPEJICTB aBTOMATHU3ALMHA MPOECKTUPOBAHMS, TAK U CAMOCTOSTEIBHO CO3/1aBaEMBbIX
OpUTHHAJBHBIX MIPOTPamMM,

B pe3ynbraTe u3yueHus: AUCUUIIINHBI 00yUaIOIIUICS TOKEH:

— 3HATh - METOAbl M CpPEICTBA TEOPETHMUECKOIO U OSKCIEPUMEHTAIBHOIO MCCIEAOBAHUS
INEKTPUYECKUX LENEN MPU MPOU3BOJIBHBIX BO3JEHCTBUSX; - OCHOBHBIE METO/IBl aHAIN3a JJIEKTPUUECKUX
Leneil B yCTAaHOBUBILIEMCS pEXXUME ITPU FapMOHUYECKUX BO3IECHCTBUSIX; - METObl aHAIN3a N1EPEXOAHBIX
MIPOLIECCOB B JIMHEWHBIX JJEKTPUYECKUX LEMNAX; - YaCTOTHBIE XAPAKTEPUCTUKU M BPEMEHHBIE
XapaKTEPUCTUKH DJIEKTPUUYECKHUX LIENEH; - OCHOBBI TEOPUM YETBIPEXIOJIIOCHUKOB; - OCHOBBI TEOPHUH
Lenei ¢ pacrpeieICHHBIMU TapaMeTpaMHt; - OCHOBBI TEOPUH aHAIOTOBBIX AIEKTPUUECKUX (DUITHTPOB.

— YMeTb - OINHUCHIBaTh U OOBSICHATH MPOILIECCHI B ANEKTPUUECKUX LEMAX; - CTPOUTHh UX MOJIEIH,
pelmars 3aJady; - YUTaTh JJIEKTPUUECKUE CXEMbI PaJHMONIEKTPOHHBIX YCTPOMCTB; - pacCUUTHIBATH M
U3MEPITh MapaMeTpbl MU XapAKTEPUCTHKU JIMHEMHBIX DSJIEKTPUYECKMX LENed; - pacCUUThIBaThb H
aHAJIM3UPOBATh DJIEKTPUYECKHE LIENM B YCTAHOBMBILIEMCS UM HEYCTAHOBUBILIEMCS peXUMax Ha
nepcoHabHBIX DOBM.

— BJaJeTh - HaBbIKAMU IUIAHUPOBAHUS M MPAKTUUYECKOrO BBIMOJHEHUS JCHCTBUMH,
COCTAaBJISIOUIMX yKa3aHHbIE YMEHHsS B OTBEJEHHOE Ha BBIIIOJIHEHHWE KOHTPOJBHOIO 3aJaHus BpeEMs,
caMOaHaJIN3a PE3yJIbTaTOB, B YACTHOCTH, HABBIKOB MOJICJIMPOBAHUS ITPOLIECCOB B AIEKTPUUECKUX LEMAX C
UCIOJIb30BAHUEM COBPEMEHHBIX BBIUHUCIUTEIBHBIX CPEICTB. - HAaBBIKAMU AKCIIEPUMEHTAILHOTO
UCCIIEIOBaHMS SJIEKTPUUECKUX IIeTIel B paMKax (U3NYECKOro U MaTeMaTUYECKOTr0 MOJIEIIMPOBAHHUS.

4. O0beM AUCHHMILVIMHBI U BUbI y4eOHOH padoThl
OOmast TpyOeMKOCTh IJUCHUIUIMHBI cocTaBisieT /.0 3a4eTHBIX €IMHMIBI M TPEACTaBICHA B
Tabiune 4.1.
Tabmuua 4.1 —Tpyn0eMKOCTb TUCIUILTHHBI

Bunbl yueOHOI esTenbHOCTH Bcero uacos Cemectpbl
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2 cemecTp 3 cemecTp
AynuropHsle 3aHsATHS (BCEro) 134 64 70
Jlexmun 62 26 36
[IpakTnueckue 3aHATHS 40 22 18
JlaGopaTopHbie pabOThI 32 16 16
CamocrosTenbHas padota (Bcero) 82 44 38
Odopmiierre oT4eTOB 1O JTA00PATOPHBIM 32 20 12
paboram
[IpopaboTka JEKIIMOHHOTO MaTepHaa 22 9 13
[ToaroTOBKA K MPAKTUYSCKUM 3aHSATHUSM, 28 15 13
ceMHUHapam
Bcero (6e3 sx3amena) 216 108 108
[MoaroroBka u caada 3K3aMeHa 36 36
OO0mas TpyA0€MKOCTb, 4 252 108 144
3auerHble EnuHUIEL 7.0 3.0 4.0

5. Coneprxxanue IMCHUILTHHBI

5.1. Pa3znenanl IMCUMILIMHBI M BUABI 3AHATHNA
Paznenbl AUCIUTIIMHBI ¥ BUJIBI 3aHATHH NMPUBEICHBI B Tabuie 5.1.
Tabmuna 5.1 —Pa3gens! MUCHUIUINEGBL U BUJLI 3aHATHI

ST %8 g 8 B
S 0§ % | ¢ 858 2,8
HazBanwust pa3fienoB AUCHHUILTAHBI & ) t=h o o8 2 S ze=
& . . o~ =
= =S 'S Z 8 2 & z
= = O |m ° B 2
2 cemecTp
1 Beenenue 4 2 4 10 20 |TIK-7,IIK-9
2 OCHOBHBIE METObI aHAJIN3A JTHHENHBIX 10 12 4 18 44 |TIK-7,I1K-9
AJIEKTPUYECKHX LIETIEH B
YCTaHOBUBIIEMCS PeIKUME
3 KomruiekcHbIE B oniepaTOpHbIE 6 6 6 11 29 |IIK-7,TIK-9
¢ynkuuu nenu. YactoTHbIe
XapaKTePUCTHUKHU.
4 Pe3oHaHCHEBIE LICITH 6 2 2 5 15 |IIK-7,IIK-9
Hroro 3a cemectp 26 22 16 44 108
3 cemectp
5 Pe3onaHcHEbIE nienu 0 2 4 3 9 |IIK-7,IIK-9
6 Teopust 4eTHIPEXTTOIIOCHUKOB 10 6 4 10 30 |[IIK-7,TIK-9
7 llenm ¢ pactipeeeHHBIMU 6 4 4 6 20 |IIK-7,IIK-9
napaMeTpamu
8 AHanu3 2JIeKTPUYECKUX IETIeH B 8 4 4 15 31 |TIK-9
MIEPEXO0THOM PEKHME
9 BpemeHHBIC U YaCTOTHBIE 3 2 0 2 7 |IIK-9
XapaKTEPUCTHUKH IICTICH U UX
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B3aMMOCBI3b

10 OcHoBHEBIE METOBI AHATU3A 7 0 0 1
HEJIMHEMHBIX JIEKTPUYECKUX LIeTen

I1K-9

11 3akmroueHue

2 0 0 1

3

[1K-7,11K-9

Hroro 3a cemecTp

36 18 16 38

108

Hroro

62 40 32 82

216

5.2. Conep:xaHue pa3iesioB TUCHUTLIHHBI (10 JEKIASIM)
ConeprkaHue pa3ieioB AUCIUILIAH (110 JCKIMIM) TPUBEACHO B Taduie 5.2.

Tabnuma 5.2 —Coaeprkanue pa3aeiioB TUCHUILIMH (IT0 JIEKIIUIM)

HaszBanus pasznenos

Coneprxanue pa3iesoB AUCITUTUTHMHBI 110 JICKITUSM

TpynoeMKocCTsb,

q
dopmupyembie
KOMIICTCHIIUN

2 cemecTp

1 BBenenue

OCHOBHBIE OIIpPENETICHUS U MOHATHUS: DIEKTPUUECKUI
TOK, 11€TIb, KOMITOHEHTHI, JIEMEHTHI IIETIH, ITapaMeTPhI
3JICMCHTOB, TOIIOJIOTHS CXEMEI. eanbpHbIe
3JIEMEHTHI. CONTPOTHBIICHUE, HHIYKTUBHOCTD,
€MKOCTh, UCTOYHHUK 3.]1.C., ICTOYHHK TOKA.
3aBUCHMBIEC UCTOYHUKH, OTICPAIIMOHHBIN YCUITUTEb,
SKBUBaJICHTHBIC (pabouune) MOIEIIN 3JIEMEHTOB IICTTH.
Turmel 371eMeHTOB (JIMHEHHBIC, HETMHEHHBIC U
mapaMeTpUUECKUE), UX CBOMCTBA, 0003HAUYEHUS,
3JIEMEHTHBIC ypaBHeHHs . CXeMblI e (CTpYKTYpHBIE,
PHUHIUITHATBHBIC, SKBUBaJIeHTHBIE). OCHOBHBIC
SHEPTreTUYECKUE COOTHOIICHHUS B IIeNu: 3aK0Hbl OMa,
Kupxroda, MoImHocTs 1 6aiaHc MOIIHOCTEH (m1st
MTHOBCHHBIX 3HAYCHUH); YCTAHOBUBIIHUICS U
HEYCTAaHOBUBIIUHCS PEKUMBI paOOTHI IIEITH; TTIOHATHE
JBYXTIOJIOCHUKA, YETHIPEXITOIIOCHUKA,
MHOT'OIOJIIOCHUKA; TUIIOBBIE BXOAHEIEC BO3ICHCTBHUA B
TEOPHH I1IeTeil; MaTeMaTu4YecKas MOJENb LeNu
(MMII) B BHie cHCTEMBI YPaBHEHUI U B BUIC

g hepeHIMaTb,HOTO YPaBHEHUS 1IETH; 3aBUCUMOCTD
MeTo10B pemiennss MMII ot Tuna nenu u pexuma,
3aga4M AUCIUIIUHBL TOL.

I1K-7

Htoro

2 OCHOBHBIE METOBI
aHaJn3a JUHEHHBIX
ANEKTPUYECKHUX LIETIEN B
YCTaHOBHUBIIEMCSI
pexume

O6ocHoBaHMEe BEIOOpA TrapMOHHYECKOTO CUTHAIA,
napaMeTpbl FTApMOHUYECKOTO CUTHAJIA, TIOCTOSHHOE
BO3JICHCTBUE — KaK YaCTHBIN Cllydan
TapMOHHYECKOT0; METO]] KOMIUIEKCHBIX aMIUIUTY
(MKA), anreopausanus MMII, 3akorsr Oma u
Kupxroda B komriekcHo# hopme, MOIITHOCTh U
0ajaHc MOUTHOCTEW B KOMILICKCHOU opme;
TPEYTroJIbHUKHN COMPOTUBIICHUM, TPOBOJUMOCTEM,
MOIIHOCTEW; BEKTOPHBIE AMArpaMMbl TOKOB U
HanpsHKEHUH.

ITK-7, IIK-
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Onpenenenne 3KBUBAJICHTHBIX COMPOTUBIICHUI
Y4YaCTKOB LICIIN. BI/II[I:I COCANHCHUA
(mocnenoBatenbHOE, MAPAICIBLHOE,
HOCJIG,Z[OBaTeHBHO-Hapa.H.HG.HBHOG), HUX 3KBUBAJICHTHOC
npeoOpa3oBaHue; SKBUBAICHTHOE ITPeoOpa30BaHKe
TeHEePaTOPOB TOKA U HATPSHKEHUS; TIEPEHOC
MCTOYHUKOB TOKA U 3.]1.C. B IpyTHe BETBH; LIETIH CO
B3aHMOHHHyKHHeﬁ, pa3BsA3Ka UHAYKTHUBHOCBA3aHHBIX
Eemnen.

Metoa KOHTYPHBIX TOKOB U METOJ Y3JIOBBIX
noteHuanoB. [lonyuyenne kanonnueckux MMI] Ha
OCHOBE COOTBETCTBYIOIINX 3aKOHOB Kupxroda,
YMEHBIIEHNE YHCIIa NCKOMBIX HEU3BECTHBIX;
MatpuuHas ¢popma 3anucu MMII u ee perenue.
MamuHHEIA METOJT aHaIn3a Lelel Ha 0a3e MeTo1a
Y3JI0BBIX MOTEHIAAJIOB. .

Mertox HaoxeHus (TeopeMa O HaJIOKESHHH
peuieHuit).MeTo/] SKBUBAJICHTHOTO TeHeparopa.
Teopema 00 SKBHBaJICHTHOM I€HEpPaToOpE.
Omnpenenenue Toka B OTAEIBHON BETBY LIETIH
METOJIOM SKBUBAJICHTHOTO I'€HEPATOPA.

HUroro

10

3 KoMmIuiekcHbIe U
orepaTtopHblie GYHKIUU
nenu. YactoTHbIe
XapaKTePUCTHUKHU.

OcHoBHble onpenenenus. OOmuii BUI onepaTopHOi
¢GbyHKIMK Ha OCHOBE UG GEpEeHIINATBFHOTO YPaBHEHUS
nenu. CBsI3b KOMIUIEKCHOM M ONepaTOpHON (hYHKITHIH.
BxonHble u iepenaTouHbie QyHKIUN

Omnpenenenne AUX 1 ®UX Ha 6a3e KOMITTIEKCHON
¢ynkun. YacrorHeie xapakrepuctuku (UX) RC, RL
n RLCteneii. Ocobernnoctu UX nenen, Moaeiu
KOTOPBIX COJIEPKAT €AUHCTBEHHBIA PEaKTUBHBIN
AJIEMEHT, HECKOJIBKO OJTHOTUITHBIX PEAKTHUBHBIX
3JIEMEHTOB, PA3HOTUITHBIE PEAKTUBHBIC AJIEMEHTHI.
@Da30BbIil pE30HAHC U METOAMKA ONPEICTCHUS
PE30HAHCHBIX YaCTOT PE30HAHCHBIX COMPOTUBICHUM.
YETHOCTD aKTUBHOM M HEYETHOCTh PEAKTUBHOMN
COCTaBJISIOUINX COMPOTHUBIICHUSI OTHOCUTEIHHO
yacToThl. [loHsTHE MOTOCH TPOITYCKaHUS LIENU
(TIITLL), meToauka onpenenenus ITITLI.

Onpenenenue peaktuBHOTrO AByxmotocHuka (P1),
ocobennoctu AUX u @YX PJ/I; nuarpammsr
PEaKTUBHBIX CONPOTUBIICHUM, OCHOBHBIE MPABUJIA UX
noctpoenust; [Ipumenenue quarpamm P/ niis
KadecTBeHHOro aHann3a UX 1ierneii ¢ MaJbIMU
norepsamu.IIpumenenne 9BM nns pacuera
KOMIUICKCHBIX BXOJHBIX U MEPEIaTOUYHBIX ()YHKITUH,
YaCTOTHBIX XaPAKTEPUCTUK AIEKTPUUECKUX LETIEH,
aBTOMAaTHU3allUs pacueTa.

Htoro

I1K-7

4 Pe3oHAHCHBIE IIETTN

SIBneHMEe pe30HaHCa U €r0 3HAUEHUE B PAIUOTEXHUKE
1 31eKTpocBsizu. [locnenoBaTenbHbIN U
NapaJuleIbHbIN PE30HAHCHBIE KOHTYPBL. Pe30HaHC

IIK-7
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HanpspbkeHusd, Toka.llocnenoBaTenbHbIN
KosiebaTenbHbIi KOHTYp. Pe3oHaHcHas yacToTa.
Onpenenenne TOKa U HANMPSHKEHUN HA y4acTKe 1ENu
IIpH pe3oHaHce. BekTopHas nuarpamma.
DHepreTU4ecKkrue COOTHOUIEHUS ITPU PE30HAHCE.
Bxognoe conporusieHre KOHTypa. YacToTHbIE
XapaKTEePUCTHKH: PE30HAHCHAs KpUBasl (AMIUTUTY/HO-
YaCcTOTHAs XapaKTepUCTUKA U (Pa30-yacToTHas
XapaKTepPUCTHKA). AOCOIOTHAS U OTHOCHTEIbHASI
paccrpoiika. JIoOpoTHOCTh KOHTYpA.
N30upatenbHOCTh U TI0JI0Ca TPOITyCKaHMUS.
Koadduunent nepenaun KOHTypa 1o

HanpspKeHUo. TUIbl MapajuiebHBIX Kosie0aTebHbIX
KOHTYpOB (IIPOCTOI, C pa3/ieICHHBIMU
HUHIYKTUBHOCTSIMHU, pa3/IeJICHHBIMH €MKOCTSIMH),
o0o0meHHas cxema. Pezonanc TokoB. Pe3oHancHas
yacToTa. PesoHancHoe conpoTtupieHue. OnpeaeneHue
TOKOB B BETBSAX. BekTopHas quarpamMma. MoniHocTh
pu pe3oHaHce. YacTOoTHBIE XapaKTEPUCTUKU
MPOCTBIX U CIOKHBIX MapalIeIbHBIX KOHTYPOB.
BinsiHue BHENIHUX Lieneil Ha 4aCTOTHBIE
XapaKTEpUCTUKU KOHTYPOB.

Htoro

Hroro 3a cemectp

26

3 cemectp

6 Teopus
YeTHIPEXITOIFOCHUKOB

Omnpenenenue u Kaaccuuraus
YEeTBIPEXIOIIOCHUKOB. OCHOBHBIC YpaBHEHUS
YeTHIPEXMOIIOCHUKOB [lepBUYHBIE TapaMeTphl
YEeTBIPEXIOIIOCHUKOB. PeryisipHoe coeiuHeHHE
YEeTHIPEXTOIIOCHUKOB. BX0OIHBIE U TIEpeaTOYHbIC
(GYHKIIUU HAarpy»KCHHBIX YETHIPEXITOTFOCHUKOR.
XapakTepucTUYECKUe MapaMeTphl TACCUBHBIX
YeTBIPEXIOIIOCHUKOB. KackaHoe coenHeHne
XapaKTePUCTHUECKH COTIACOBAHHBIX
YEeTBIPEXIOIIOCHUKOB. YETBIPEXITOFOCHUKH C
00paTHO¥ CBSI3BIO.

Hasznauenue u knaccugukanus GuiabTpoB. [Tomockr
MPO3PAvYHOCTH U 3a/iepkuBaHus. OO0l aHaIHN3
¢unbTpoB 6e3 norepb. PunbTphl THHA «K>». OUABTPHI
HIDKHHMX 49aCTOT, BEpXHHX 4acToT. [Ipenmymectsa n
HegocTaTKu GuiIbTpoB THIA «K>». OUIBTPHI THTIA
«M». TlocnenoBarenbHO-ITPOU3BOIHBIE U
[apajuIeIbHO-IIPOU3BOIHBIE [10JIY3BEHbS: BBIBOJ,
o0t aHaau3, IpuMepbl. be3bIHTYKTHBHBIC
¢unbTpsl. [laccuBuble u akTuBHBIE RC-AMIBTPEIL.
KoppeKTopsl 4aCTOTHBIX XapaKTEPUCTHK.
[TonuHOMUANBHBIE PUIBTPHI.

Htoro

10

ITK-7, IIK-

7 llenu ¢
pacrpeeieHHbIMA
napameTpamu

JIByXIIpOBO/IHAS IMHUS KaK IIPUMEDP LENH C
pacnpeelleHHbIMY NTapameTpamu. [lepsrunsie
rapameTpsl OJHOPOIHOM JIMHUM.

ITK-7, IIK-
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Huddepennmanbapie ypaBHEHUS JTHHUH. Penienne
YpaBHEHHI JUIsI YCTAHOBUBIIIETOCSI TAPMOHUYECKOTO
Bo3aercTBus. [lamaronas u oTpaxxeHHasi BOJIHBI B
TuHUHN. BTOpruHbIe TapaMeTphl: BOJTHOBOE
COMpOTHUBIIeHNE, KO (PHUITUEHTHI pacripoCTpaHEHHUS,
3aryxaHus (ociabyenus) u ¢pasbl. Y CIOBHS
HEHCKKEHHOU nepegaun. @a3zoBasi U rpymmnoBas
CKOPOCTH U JUIMHA BOJIHBI. Y pPaBHEHMsI TIUHUU B
runepbonmieckux GyHKIusIx. Bxognoe
COTMPOTUBIICHUE JINHUU. JINHUS Kak
YEeTBIPEXTOMIOCHUK. JInHUS 6€3 moTepsh Pexxumsbl B
JUHUY TPU PA3IUIHBIX BHIAX HATPY3KH
(cormacoBaHHas Harpy3ka, X0JIOCTOH X0/], KOPOTKOE
3aMbIKaHWE, peaKTUBHAS HArpy3Ka, HECOTJIACOBAHHOE
AKTHBHOE Y KOMILICKCHOE COMPOTUBIICHUE).
Koadduunent orpaxenus. Koappumnuent derymeit u
cTostuel BOJHBI. JIMHUS, HArpy>KE€HHAasi aKTUBHO-
PEaKTUBHBIM CONPOTUBJICHHEM. JIMHUS KaK
COTJIaCYIOUIHM TpaHchopMaTop, KaK U30JISTOP, KaK
pPEaKTUBHOE CONMPOTUBIICHHE, KaK KOHTYp, Kak dumep,
Kak (popMUpPOBATENb NPSIMOYTOJIbHBIX UMITYJIHCOB.
[TonsTHE S41apamMeTpOB YETHIPEXIIONIOCHHKA,
BKJIFOUEHHOTO MEXKIY JJIMHHBIMH JTUHUSIMHU.

HUroro

8 AHanu3 JIEKTPUUECKHUX
LieIIEH B IIEPEXOIHOM
pexume

[Mepexoansrit mporiece (ITI1) kak gacTHBIN cydait
HEYCTaHOBUBLIETOCS peXKUMa. Y CIIOBUS
Bo3HUKHOBeHU 111, nmurensrocts TI1. [Tpuniun
HETPEPBIBHOCTHU IS 3apsia, MOTOKOCUEIIIICHUS U
SHEPTHH B JIFOOOH 1ETH; 3aKOHBI KOMMYTAIIUH JIJIS
JIrHeHON nenu. HavyanbHble yCI0BHS: HE3aBUCUMBIE
Y 3aBUCUMBIE, HYJIEBbIC M HCHYJIEBbIE, METOINKA
Onpe/IeJICHUs] 3aBUCUMBIX HaYaJIbHbIX YCIIOBUM.
Meroap! ananu3za I[1I1 kak criocoOb! pemeHus

g hepeHIMaTFHOTO YPaBHEHHS TSI MOJISIN
MTOCJICKOMMYTAIITMOHHOM TIETIH.

BeinyxaeHHas 1 cBOOOHAS COCTABIISAIONINE,
XapaKTepUCTHUECKOEe YpaBHEHHE 1LI€TIH, CBSA3b BHUJIA
KOpPHEH XapaKTepUCTUUECKOIO ypaBHEHUS U
XapakTepa cBOOOIHBIX COCTABIISIOUINX; ONPEIeICHNE
IIOCTOSIHHBIX MHTETPUPOBAHUS, IOPSIIOK pacueTa,
MpaKTUYeCKasi OrpaHUYCHHOCTh PUMEHEHHS METOA.

Anrebpaunszanust qudQepeHInaIbHOro ypaBHEHUS
MOCJICKOMMYTAIIMOHHOU cucTeMbl. [IpeobpazoBanue
Jlannaca, TexHHKa Epexo/1a K OpUrHHAIY,
HEKOTOpbIe CBOMCTBa MpeodpazoBanus 1o Jlammacy.
[TonsiTHE ONEPATOPHOrO BXOHOTO COMPOTUBIICHUS
AByXIoJtocHUKa. [lopsiok pacueTa onepaTopHbIM
MeToa0M.HeBO3MOKHOCTh HCTIOJIb30BaHUSI METO/I0B
ananu3a [1I1 B HOLI.IlepexoaHbie mponeccs B
Pa30MKHYTOW U KOPOTKO3AMKHYTON JTUHUM MPHU
BKJIFOUEHUHU UCTOYHUKOB ITIOCTOSIHHOT'O HANPSKEHUS U
TOKA.

I1K-9
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Htoro

9 BpemeHnHbIe 1
4acTOTHBIE
XapaKTEPUCTUKH LIETIEN U
UX B3aUMOCBS3b

HcneitarensHsle curnansl. Onpenenenne
MEePEXOJHON U UMITYJILCHOM XapaKTEPUCTHK,
pa3MepHOCTh XapaKTEPUCTUK, UX B3aMOCBs3b.BriBOA
COOTHOIIEHUH, CBSI3BIBAIOIINX ONEPATOPHBIC U
BpEeMEHHbIE (PYHKIINU.

Htoro

I1K-9

10 OcHOBHBIE METOBI
aHaIn3a HeJIMHEHHBIX
ANEKTPUYECKUX LETIEN

Omnpenenenue, KOMIIOHEHTHbBIE YPABHEHMSI, CBOMCTBA!
HEMIPUMEHHUMOCTb IMPUHIUITA HAJIOKEHHUS,
CIOCOOHOCTH CO3/1aBaTh KOIeOaHUsl HOBBIX YacTOT,
craTudeckue u auddepeHnraabHple TapaMeTphl; BUT
Qg QepeHIMaIbHOr0 YpaBHEHUS ISl HEJTMHEHHBIX
1enei, OTCyTCTBUE OOIMIMX METO/IOB

pemrenus.l paduyeckue MeToAbl aHATTHU3A
HEJTMHEHWHBIX PE3UCTUBHBIX Ierei. O0rmas
XapaKTepUCTHKA TpaduIecKuX METo10B. MeTon
MIPOEKLNI; METOJ] IIEPECEUEHNUS BOIBTAMIIEPHBIX
XapaKTEPUCTUK U METOJ SKBUBAJIEHTHBIX
XapaKTEPUCTUK HA IPUMEPE aHAIU3a MPOCTEHIINX
HII nocTosTHHOTO TOKa, COCTOSIIINX U3
ITOCJIEI0BATEIBLHOTO MU NapaJIEIbBHOTO COEUHEHNUS
JIBYX HEJIMHEUHBIX 2J1eMEHTOB. IloHsATHE O
TUHAMUYecKuX xapakrepuctukax HII.
JluHaMuyeckre XapakTepUCTUKU HEYITPaBIsIeMbIX
HO. IlocTpoeHne TMHAMUYECKUX XapaKTEPUCTUK
anekTpuyecku ynpasisgeMmbix HO. [Ipumenenue
HEJIMHEWHBIX PE3UCTUBHBIX LIeTel 1 cTabuIn3auuu
TOKa (HATMPSKCHUST) U OTPAHUYCHUS

KoJieOaHui. AHaIMTHYeCKUe MeToabI aHamm3a HII.
[TonsiTHE annpoKCUMALIMH, TPOTUBOPEUYNBOCTD
3a/1a4y anipoKCUMAllNHY, J1Ba dTana pPeleHns 3a1a4n
anmnpoKcuManuu; GpyHKIuu, Handoee yacTo
HCIIOJBb3YEMBIE JUJIS1 AITPOKCUMALIUH XapaKTEPUCTUK
HD; criocoOsl (kpuTepuu, ycaoBus) MPUOTKEHHS
anmnpoKCUMHUpYIOLeH QYyHKIIUU K
anMpOKCUMUPYEMON XapaKTEPUCTUKE, ONPEIeTICHUE
kod(urmenToB anmpokcumanu. Henmuelinoe
COMPOTHUBIICHUE MTPU TAPMOHUYECKOM BO3JECHCTBUM
o0Opa3oBaHKe FapMOHUK, pacyeT aMILIUTYJ TapMOHUK
METOAaMH KpPaTHBIX YT U TPEX OpJAUHAT.
Henunelinoe conpoTuBieHne mpu OUTapMOHHYIECKOM
BO3JICHCTBUU: 00pPa30BaHKE BHICIIUX TAPMOHUK U
KOMOMHAIIMOHHBIX cocTaBistonux. [lonarue o

K03 (HULIMEHTE HEMTUHEHHBIX HCKAKEHUH.

HUroro

I1K-9

11 3axirouenue

Kpartkwuit 0630p MaTepuana kypca. MecTo u 3HaUCHHUE
M3YYCHHBIX Pa3JIeNIOB B OOIICH CTPYKType
PaAMOTEXHUYECKOTO 00pa30BaHMUs.

I1K-7, I1K-

Hroro 2
Hroro 3a cemectp 36
Hroro 62
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5.3. Pazaesibl AMCHUIUIMHBI M MEKIUCHUTILIMHAPHBIE CBSA3H ¢ 00ecneunBaAKIMMH (MPeabITy IIMMH)
1 o0ecneunBaeMbIMH (MOCTEAYIOIUMHU) THCHUIIHHAMHI
PaSI[eJIBI JUCHUIIJIINHBI U MG)KI[I/ICI_[I/IHJII/IHapHBIe CBsI3U C OGGCHG‘-II/IBaIOH_[I/IMI/I (HpeI[BII[YH_II/IMI/I) nu
obecreurBaeMbIMU (ITOCIIEAYIONIMMHU) TUCIUILUTHHAMU PEACTaBICHbI B Tabuie 5.3.
Tabnuua 5.3 —Pa3nens! IUCIUIITUHBI 1 MEXIUCIUIIIIMHAPHBIC CBA3H

NQ paSI[eJIOB ,Z[aHHOﬁ AUCHUIIIINHBI, JIs1 KOTOpBIX HGO6XOI[I/IMO I/I3yquI/Ie
Haumenosanue 00eCTICUNBAIOIINX M 00ECTICYNBAEMBIX JTUCIIUATIIINH

JHCLHIUIMH 1 5 3 A c 6 = o o 0 .
IIpeamecTByromme AUCUUTLIMHBI
1 Maremaruka + + + + + + + + +
2 ®usnka + + + +

[Tocnenyromue TUCIUTIITMHBI

1 CxemMorexHUKa

TEICKOMMYHHKAIITMOHHBIX + + + + + + + + +
YCTPOICTB

2 DJEeKTpOMarHuTHbIC + + + +

TIOJISI U BOJIHBI

3 DIEKTPOHHKA + + +

5.4. CooTBeTCcTBHE KOMNETEHUH I, GOpMUPYeMbIX PH M3YyYeHUH TUCHUIIMHBI, U BUIOB 3aHATHI
CootBeTcTBHE KOMIIETEHIIUH, (GOPMUPYEMBIX MPH H3YYEHUU AUCLHUILIMHBI, U BUJOB 3aHATHUI
MpeicTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CooTBETCTBHE KOMIIETCHIMM, (POPMUPYEMBIX TPH W3YUCHUU JUCIUIUIMHBI, U BHJIOB

3aHATUH

< Bunrsl 3anstuii

=

=

e .

) [t} ©

E e 3 g = DOpPMBI KOHTPOJISA

= = = g =

o =N <

S = = O

ITK-7 + + + KonTtponbhas paboTa,
Homamuee 3aganue, OT4aeT
110 UHIUBUIYATBHOMY
3agannio, KoHcoekT
CaMoONOATOTOBKH, TecT
[1K-9 + + + + Jomamuee 3aganue, OT4eT
10 UHIUBUIYATHBHOMY
3agannio, KoHcoekT
caMoIoaroToBku, OT4eT 1o
nabopaTopHoit pabore, Tect
6. UHTepakTHBHBIE METOABI U (POPMBbI OPraHU3ALNH 00ydeHH s
He npenycmotpeno PVYIIL.

7. JJaGopaTopHbIe padoThI
HaunmeHnoBanue 1abopaTopHbIX paboT npuBeneHo B Tabnuue 7.1.
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Tabnuna 7.1 —HanmeHoBaHue 1a0OpaTOPHBIX PadOT

V) QN
= 2
2 = =
2 S5
HazBanus paznenos HaunmenoBanue 1ab0paTopHbIX paboT 35 &5
S =
= z2 s
= £
= S
2 cemecTp
1 Beenenue Uccnenoanue 3akonoB Oma u Kupxroda B 4 [1K-9
ANEKTPUUYECKON LIEeTH TPU TAPMOHUYECKOM
BO3/ICUCTBUU
Hroro 4
2 OCHOBHBIE METObI HccnenoBanue pa3BeTBICHHON JIMHEWHOW LIETH IPU 4 I1K-9
aHaJIN3a JIMHEHHBIX rapMOHUYECKOM BO3JICHCTBUH
JICKTPUYECKUX IeIel B
SMeKTpHHeC Lere Htoro 4
YCTaHOBUBIIIEMCS
pexume
3 KommuiekcHbie 1 HccnenoBanue 4acTOTHBIX XapaKTEPUCTUK 2 ITK-9
orepaTopHble QYHKIIUU | POCTEUIITNX PEAKTUBHBIX JABYXIIOJIOCHUKOB
enn. YacToTHEIE
I HccnenoBanue BXOIHBIX YaCTOTHBIX XapaKTEPUCTHK 2
XapaKTePUCTHUKHU. N
arepuoIMYECKUX IIeTIel IEPBOTO MOPsIIKA
HccnenoBanue nepenaTovHbIX YaCTOTHBIX 2
XapaKTePUCTHK arlepuOJIUYECKUX LIeTIel IEPBOTO
opsiAKa
Htoro
4 Pe3oHaHCHEBIE IIEITN Hccnenosanue mocienoBaTeIbHOro OMHOYHOIO 2 I1K-9
KoJ1e0aTeTbHOT0 KOHTYpa
Hroro 2
Hroro 3a cemectp 16
3 cemecTp
5 Pe3onaHcHEbIE nienu HccnenoBanue napaiienbHOTO OJJMHOYHOTO 4 [1K-9
KoJ1e0aTeThbHOT0 KOHTYpa
Hroro 4
6 Teopus HccnenoBanme LC — punbTpoB HIXKHUX YacTOT THIIA 4 I1K-9
YETHIPEXIIOIFOCHUKOB «k»u «m»
Htoro 4
7 llenu ¢ WccnenoBanue NAIMHHON JTMHUHU B CTAIlMOHAPHOM U 4 I1K-9
pacnpeaeIeHHBIMU MEPEXOTHOM PeKIMAaX
mapaMeTpamMu
p p Hroro 4
8 Ananu3 snextpuyeckux |VccnempoBanue mepexoHbIX MPOIECCOB B LEMIX 4 I1K-9
1erel B MepexoTHOM MIEPBOTO MOPSIIKA
SKUM
pe c Hroro 4
Hroro 3a cemectp 16
Hroro 32
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8. IlpakTnyeckue 3aHATHS (CEeMUHAPHI)

HawnMeHnoBaHMe paKTHYECKUX 3aHATHH (CEMHHAPOB) MpuBeaeHO B Tabuie 8.1.
Tabnuna 8.1 —HaumeHoBaHKMe NPaKTUYCCKHUX 3aHATUH (CEMUHAPOB)

& LN
[ a =
2 = =
2 25
HasBanus pasznenos HanMeHoBaHMe pakTHYECKUX 3aHATHH (CeMUHApOB) 35 5
o =
= Z S
a S 2
= S}
2 cemecTp
1 Beenenue [TocnenoBarenbHOE M APATIICITHBHOE COSAMHEHNE 2 I[IK-7
CONPOTUBIICHUN. «Pa30pBaHHBIE» U <BAKOPOUYCHHBIE»
YYacCTKH AJIEKTpUUecKkoi nenu. 3akod OMa B
PE3UCTUBHBIX TESX .
Hroro
2 OCHOBHBIE METOBI N neanbHble HCTOUHUKH HAIPSKEHUS U TOKA, IIK-7, IIK-
aHaJIM3a JTUHEHHBIX reHepaTophl, IKBUBAJIEHTHbIE TPe0Opa3OBaHus B 9
ANEKTPUUECKHUX IIENel B | cXemMax ¢ FeHepaTopaMu TOKa U HaNpsKEHUS,
CTaHOBHBILIEMCS
Y 3akonbl Oma u Kupxroda B 11ensx mocTOSTHHOTO TOKA. 2
pexume
bananc MmomHoOCTH.
OCHOBBI METOJ]a KOMILJIEKCHBIX aMIUIUTY/L
3akonsl Oma u Kupxroga B koMIuiekcHoM hopme.
BektopHble quarpaMMbl TOKOB U HaIIPSKEHUH.
bananc MomuoCcTH
MeTo bl KOHTYPHBIX TOKOB U Y3JIOBBIX HaIPsKEHUH
MeToJ 3KBUBaIEHTHOTO TeHepaTopa. Pabora ¢
TPOOHO-KOMIUIEKCHBIMU () YHKITUSIMHU
Uroro 12
3 KommuiekcHbie 1 Kommiekcabie pynkiuu. YacToTHbIC 4 ITK-7
orepaTopHble QYHKIIUU | XapakTepucTuku. [lomoca mpormyckaHus.
ueny. Jacroruele MVII ¢ 3aBucuMbIiMu ucTouHrkaMu. OrnepaTopHbIe U 2
XapaKTePUCTHUKHU.
pakTepuce KOMIUIEKCHBIE (DYHKIIUU B CXEMaX C 3aBUCHMbBIM
HUCTOYHUKOM.
Hroro
4 Pe30oHaHCHBIE LIeTIN OCHOBHBIE MIOHATHS PE3OHAHCHBIX LENEHl: 2 I1K-9
NOOPOTHOCTh, XapaKTEPUCTUYECKOE CONIPOTUBIICHHE,
PE30HAaHCHOE COIIPOTUBIIEHHUE, YaCTOTA pE30HAHCA.
Utoro 2
Hroro 3a cemectp 22
3 cemecTp
5 Pe3oHaHcHBIE LIenn OnuHoYHBIE KOJIeOaTeIbHbIE KOHTYPHI 2 I1K-7
Utoro 2
6 Teopus BHyTpeHHUEe napaMeTpsl YEThIPEXIIOIIOCHUKOB 2 ITK-7, IIK-
YEeTBIPEXITOIIOCHUKOB 9
p XapaKkTeprucTUYEeCKUe mapamMeTpsl 2
YETHIPEXTIOJFOCHUKOB
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DnexTpuueckue GUIbTPHI
Hroro
7 lerwm ¢ [erm ¢ pacnpeneneHHbBIMU TTapamMeTpamu: J{THHHbBIE 4 ITK-7, T1K-
pacnpeeIeHHBIMU JTUHUU 9
napaMeTpamu
P p Utoro 4
8 Ananu3 snexTpuyeckux |Pacder mepexoaHBIX MPOLECCOB KIACCUYECKUM U 4 I1K-9
Henei B nepexoaHoM OTepaTOPHBIM METOJIOM
KM
pe ¢ Hroro
9 Bpemennsie u BpeMennbie XapakTEpUCTUKHU LIETICH U UX CBS3h C 2 I1K-9
4acTOTHBIC 9aCTOTHBIMHU.
XapaKTEPUCTUKH LIETIEN U
P P I Utoro 2
UX B3aUMOCBSI3b
Hroro 3a cemectp 18
Utoro 40

9. CamocTonTeIbHAs padoTa
Bunasl camocTosTenbHOM paboThl, TPYJ0EMKOCTh U (POpMUpPYyEMbIEe KOMIIETEHIIMU MTPEICTABICHBI B

Tabiune 9.1.
Tabnuua 9.1 —Buasl camocTosiTenbHON pabOThI, TPYA0EMKOCTh U (hOpMHUpPYEMbIe KOMIIETECHIIHH
3 @]
= z 5
2 = =
. e O =
Bunrr camocTosITeILHON S o 20
HasBanus pasznenos 5] S5 DOopMBbI KOHTPOJIS
paboThI S S E
X &2
el e g
= S
2 cemecTp
1 Beenenue IToaroroBka k 1 TIK-7, Jlomaliraee 3agaHue,
MPAaKTUYECKUM 3aHATHSIM, [1K-9 Koucnekr
ceMHHapam caMonoAroToBku, OTyeT
no n1abopatopHoit pabote
[TpopaboTka JEKIIMOHHOTO 1 patop p
MaTtepuana
OdopmiieHre 0TYETOB TIO 8
nabopaTopHBIM paboTam
Utoro 10
2 OCHOBHBIE METOIBI IToaroroBska K 10 |IIK-7, JlomamrHee 3amaHue,
aHajan3a JIMHEHHBIX MPAaKTUYECKUM 3aHATHSIM, TIK-9 Koncmoexr
JNIEKTPUYECKUX LIeTIel B | ceMUHapaMm camMoIoAroToBku, OTyer
TaHOBUBIIIEMCSI PEKIM 1o Jia TOPHOU padboT
YeTaHo eMed pe c [TpopaboTka JeKITMOHHOTO 4 TO GoparopHoii pabore,
ecT
MaTepuana
OdopMieHre 0TIETOB 1O 4
nabopaTopHBIM paboTam
Hroro 18
3 KoMizekcHbIie 1 IToaroroBka K 2 [1K-7, Koncnekr
orepaTopHble QYHKIIUU | IPAKTHYECKUM 3aHITHSIM, IK-9 CaMOIIOATOTOBKH,
uenu. YactoTHbIE ceMHHapam KonTtposbHas padoTa,
XapaKTePUCTHUKHU. TYET 10 JI aTOPHOM
pakTepuce [TpopaboTka JeKITMOHHOTO 3 Oruer no nabopatopHo
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Marepuaia pabore
OdopMmieHre 0TIETOB 1O 6
nabopaTopHBIM paboTam
Hroro 11
4 Pe3oHaHCHEBIE IIENTN IToaroroBka K 2 [1K-9, JlomamrHee 3amaHue,
MPAKTUYECKUM 3aHATHUSIM, TIK-7 Koncmoexr
ceMHHapam camoIroAroToBku, OTyer
1o Ja TOPHOM paboT
[TpopaboTKa JIEKIIHOHHOTO 1 0 nabopatoproi pabore
MaTtepuana
OdopMieHre 0TIETOB 10 2
nabopaTopHBIM paboTam
Utoro S
Hroro 3a cemectp 44
3 cemecTp
5 Pe3oHaHcHBIE LIenn ITogroroska k 1 [IIK-7, Otuert no nabopaTopHOH
MPaKTUYECKUM 3aHATHSIM, [1K-9 pabore, Tect
ceMHHapaMm
OdopmiieHre 0TYETOB TIO 2
nabopaTopHBIM paboTam
Hroro
6 Teopus IToaroroBka k TIK-7, JlomartHee 3aanue,
YETHIPEXTOJIOCHUKOB MPAKTUYECKUM 3aHATHSIM, [1K-9 Koncnekr
ceMHHapam caMonoAroToBku, OTyer
no n1abopatopHoit pabote
[TpopaboTka JEKIIMOHHOTO 4 patop p
MaTepuana
OdopmiieHre 0TYETOB TIO 4
nabopaTopHBIM paboTam
Utoro 10
7 enu ¢ IToarorosxka x 2 TIK-7, Koncmoexr
pacnpeneeHHbIMU MPAKTUYECKUM 3aHATHSIM, [1K-9 camMonoarorosku, Oruer
napameTpamu CeMHUHapaM 1o 1aboparopHoii padore,
Tect
[TpopaboTka JEKIIMOHHOTO 2
MaTtepuana
OdopMmieHre 0TIETOB 1O 2
nmabopaTopHBIM paboTam
Hroro
8 Ananus snektpuueckux | [loarororka k [1K-9 Koncnekr
Henei B mepexoaHoM MPAKTUICCKUM 3aHSATHUSM, camornoAroToBku, OTyer
pexume ceMHHapaMm 10 UHIUBUIYATbHOMY
aHu TYET I
ITpopaboTKa JIEKIIHOHHOTO 4 33% 10, O 1© 60
naboparopHoii pabote
MaTtepuana patop p
OdopMieHre 0TIETOB 1O 4
nabopaTopHBIM paboTam
Uroro 15
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9 Bpemennsie u IToaroroBska K 1 [1K-9 JlomamrHee 3amaHue,
YaCTOTHEIE MPAKTUICCKUM 3aHSATHSM, Koucmekr
XapaKTEPUCTUKH LIETIEH U | CeMHUHApaM CaMOIIOATOTOBKH
X B3aHMOCBS3b
[TpopaboTka JeKITMOHHOTO 1
Marepuaia
Htoro 2
10 OcHOBHBIE METOIBI [TpopaboTka JEKIIMOHHOTO [1K-9 Koncnekr
aHaJIn3a HEINHEHHBIX MaTtepuana CaMOIIOATOTOBKHU
AJICKTPUYECKUX TIenein Vitoro
11 3akmroueHue [TpopaboTKa JIEKIIHOHHOTO [K-7, Koncnekr
Marepuaia [1K-9 CaMOITOATOTOBKH
HUroro 1
Hroro 3a cemectp 38
ITonroroska u cmaya 36 DK3aMeH
JK3aMeHa
Hroro 118
10. KypcoBas padota (nmpoekr)
He npeagycmorpeno PYIL

11. PeiiTuHroBasi cucreMa /Jisi OEHKH yCIeBAeMOCTH 00y4aI0IMXCs

11.1. baaabHble OLEHKH JJIs1 3J1eMEHTOB KOHTPOJIsI
Tabnuua 11.1 —bannabHble OIIEHKH I SJIEMEHTOB KOHTPOJIS
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N . MakcuManbHbIN
N MakcumanbHbIN MakcuMalbHBIN
DneMeHThI y4eOHOM OaJi 3a epuos Bcero 3a
6amn Ha 1-yio KT ¢ | Gamn 3a mepuon
NEeATEIbHOCTH mexny 2KT u Ha ceMecTp
Havana cemectpa | Mexay 1KT u 2KT
KOHEII ceMecTpa
2 ceMecTp
JlomarHee 3aanuve 4
KoHncmekr 7 21
CaMOTIOJITOTOBKH
KoHntponbHas padota 2 10 8 20
OrtyeT o 6 16 26
WHIUBUTYATbHOMY
3a/IaHUIO
Otuet no nmabopaTopHOH 6 8 6 20
pabote
Tect 3 6 9
Htoro makcumym 3a 21 34 45 100
epuo.I
Hapacratomum utorom 21 55 100 100
3 cemecTp
JlomamrHee 3amaHue 11
Koncnekr 3 3 9
CaMOTIOJITOTOBKH
15



Ortuer 1o 10 10
UH/IUBUYyIbHOMY
3aJJaHUIO
Otuert no nabopaTopHOH 5 10 10 25
pabore
Tecr S 5 5 15
Hrtoro makcumym 3a 26 22 22 70
nepuos
OK3aMeH 30
Hapacraromum urorom 26 48 70 100
11.2. IlepecueT 62/1J10B B OLIeHKH 32 KOHTPOJIbHbIE TOYKH
[epecuer 6anIoB B OLIEHKH 32 KOHTPOJIbHBIC TOUKH MTPEACTaBIeH B Tabmume 11.2.
Ta6mmma 11.2 —Ilepecuer 6autoB B OIIEHKH 32 KOHTPOJIbHBIC TOUKH
Bamibl Ha 1aTy KOHTPOJIBLHOM TOYKH OrneHka
> 90% o1 MakcuManbHOI cymMMbl OaiioB Ha gaty KT S
Ot 70% 0 89% o0t MakcumanbHOM cyMMbI O6aiioB Ha naty KT 4
Ot 60%10 69%o0T MakcuManbHOM cymMMbl 6aytoB Ha naty KT 3
< 60%o0T1 MakcumanbHOM cyMMBbI OamuioB Ha aaty KT 2

11.3. Ilepecuet cyMMBbI 062J1710B B TPAAULMOHHYI0 M MEKIYHAPOIHYIO OLlEHKY

[lepecuer cymmbl 0amioB B TPAAMLMOHHYIO U MEXIYHAPOJHYIO OILICHKY MPEACTaBICH B TaOJIuUIEe

11.8.

Tabmuna 11.3 —IlepecueT cymMMbl 0JIJIOB B TPAAUIIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY

Hrorosas cymma 6aiios,

Omenka ('OC) YUUTBIBACT YCIIEITHO CIAHHBIN Onenka (ECTS)
9K3aMEH
5 (oimuHO) (3a4TEHO) 90 - 100 A Tau4mo)
85 -89 B ¢uenpb xoporio)
4 (xopoiio) (3a4TeHO) 75 -84 C %oporiio)
70-74
D (ynoBneTBOpUTEIHHO)
3 (YA0BJICTBOPUTEIIHLHO) 65 - 69
(3aureno) 60 - 64 E {locpencTBeHHO)

2 (HeymOBIIETBOPUTEIHHO) (HE
3a4TEHO)

Huxe 60 6aiuios

F (HeynoBieTBOpUTEHHO)

12. YueOHO-MeTOAUYECKOE U HH(POPMAIIHOHHOE 00ecTieYeHe THCIMIIIMHbI

12.1. OcHoBHas JMTEpaTypa

1. ArabekoB I'.1. OcHoBsl Teopun neneii.- CI16.: Jlanp,2009.-432. [DnextponHslil pecypc]. -
https://e.lanbook.com/book/91911#book nagmara obpamenus: 08.05.2018

12.2. JlononHUTeIbHAS JUTEPATYpa
1. Tlomor B.I1. OcHoBbl Teopuu teneit.-M.: Boicur.mk., 2000.-574. (Hanmuune B OHOIMOTEKE
TYCVYP - 1895k3.)
2. Jloce A.K. Teopust TMHEHWHBIX dIEKTpHUecKuX Hemneit.-M.: Beicur.mik.,1987.-512. (nanuune
B oubmoreke TYCVYP - 335k3.)
3. Marxanos I1.H. OcHOBBI aHanm3a 3yieKTpudeckux nene. Jlnaeinsie nenu.-M.: Beicnr.mik.,
1990.-336 (nanuune B 6ubmmoreke TYCVYP - 225k3.)
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4. benenkuii, A.®. Teopust THHEHHBIX 3JCKTPUIESCKUX LENCH [DIeKTpoHHBIH pecypc] : yueo.
— OnektpoH. naH. — Cankr-IletepOypr : Jlans, 2017. — 544. — PexuMm gocrymna:
https://e.lanbook.com/book/9191faTa obpamenus: 30.05.2018.

12.3. YueOHO-MeTOANYECKUE TOCOOUA

12.3.1. O6s3aTesibHBbIE YUeOHO-METOANYECKHE MTOCOOUS

1. Teopus snekTpuUecKux Ienei: YueOHoe mocodue K MpakTHYCCKUM 3aHsATHIM / MelbHUKOBa
. B., Oyoosuk K. 1. - 2012. 156 c. [DOnektpoHHBIi pecypc] - Pexum pocryna:
https://edu.tusur.ru/publications/143%ata oopamenus: 08.05.2018.

2. MHccnenoBanue 3akoHoB Oma m Kupxroda B IMEKTpUYECKOW IEeNW TpPU TapMOHUYECKOM
BO3/elicTBUHU. PykoBOACTBO K abopaTopHoii pabore NO2 /Menbuukosa U. B., T'ones b. @., JIyoosuk K.
10. - 2013. 10c. (pexoMeHIOBAaHO Ul CAMOCTOSTEILHOW PaboThI) [DIeKTpOoHHBIA pecypc] - Pexum
noctyna: https://edu.tusur.ru/publications/3444ata oopamenus: 08.05.2018.

3. Teopus anekrpudeckux neneid. Yactp 2: YueoHoe mocodue / ITomosa K. 0. - 2015. 16C:.
(pexoMeHIOBAaHO JUII  CaMOCTOSITEIBbHON paboThl) [DnekTpoHHblii pecypc] - Pexum mocryma:
https://edu.tusur.ru/publications/553fmara oopamenns: 08.05.2018.

4. Metoapl MAaTEMaTHYECKOTO OMHUCAHMS U pacyueTa CI0KHOW JIMHEHHOM AIEKTPUIECKON 11T B
CTallMOHAPHOM pexume. VIcXomHble [aHHBIC, METOAMYECKHE VYKa3aHWs, NPHUMEpPhl pacueTa H
KOHTPOJIBHBIX BOMPOcoB K 3amanuio / MensuukoBa M. B. - 2012. 44c. (pekOMeHIOBaHO st
CaMOCTOSITENTbHOU paboThI) [DnexTpoHHBII pecypc] - Pexum JIOCTyTMA!
https://edu.tusur.ru/publications/143flata oopamenus: 08.05.2018.

5. OcHoBbl Teopum 1eneil. CxeMHble (YHKIIMHM U YaCTOTHBIC XapaKTEPUCTUKU JTHHEHHBIX
AIIEKTPUUECKUX Ienei: MeToanyeckre yKa3aHus 110 BBITOJHCHHIO KypcoBoii pabotel / Mensuukosa 1. B.
- 2012. 68&. (pekOMEHI0BaHO ISl CAMOCTOSTEIBHOM PadoThI) [DNeKTpoHHBIN pecypc] - Pexxum nocrymna:
https://edu.tusur.ru/publications/1548ata oopamenwus: 08.05.2018.

6. MHccnemoBaHue YAaCTOTHBIX XapaKTEPUCTHK AalepUOJUYECKUX IENed MepBOro MopsKa:
PykoBoactBo K saboparopuoii pabore NO 4, 5 /Mensuukosa U. B., Jlyoosux K. FO. - 2013. 12c.
(pekOMEHIOBAaHO ISl  CaMOCTOSITEIbHOW paboThl) [DneKTpoHHBI pecypc] - Pexum gocrymna:
https://edu.tusur.ru/publications/344@ata oopamenus: 08.05.2018.

7. IlpaBuia MOATOTOBKH, BBIOJHEHHS M O(OpMIIEHHUS J1a00opaTOpHO paboThl: MeTtoanueckue
yKa3aHUS K BBIMOJHEHUIO JTabopaTopHbiX pabor / MensuukoBa W. B., T'ones b. @., JIyoosuk K. IO.,
Jmutpues B. [1. - 2011. 2%. (pekoMEeHI0BaHO JIJISl CAMOCTOSTEILHON PaboThl) [DeKTpOHHBIN pecypc] -
Pexxum noctyna: https://edu.tusur.ru/publications/114@ara o6pamienns: 08.05.2018.

8. MHccnenoBanue mepexoHBIX MPOILECCOB B LEMSAX MEPBOTO U BTOPOTO MOPSIIKOB: PyKOBOACTBO
K abopatopHoii pabore / Mensuukosa U. B., Tones b. ®., JIyoosuk K. 0. - 2012. 16c. [DnekTpoHHBII
pecypc] - Pexxum nocryna: https://edu.tusur.ru/publications/2962ara o6pamienus: 08.05.2018.

9. MHccnenoBanue OJUHOYHBIX KOJIeOAaTETbHBIX KOHTYPOB: PyKkoBOACTBO K abopaTopHOii paboTe
No 6, 7 mo mucrumuimHe «leopus SIEKTPUUYECKUX IIeTe» s CTYISCHTOB PaJlOTEXHHYECKOTO
bakynpTeTa Beex crenuansHoctedt / Menpaukosa U. B., [Iyoosuk K. 0. - 2013. 19%. [DnekTpoHHbBIIH
pecypc] - Pexxum nocryna: https://edu.tusur.ru/publications/344iara oopamenus: 08.05.2018.

10. UccnenoBanue pa3BETBICHHOW JIMHEWHOW IIeMW TIPH TapMOHHYECKOM BO3JCHCTBUM:
PykoBojcTBo k 1aboparopnoit pabore NO3 /MenbuukoBa U. B., 'ones b. @., JIy6osuk K. 1O. - 2013. &.
[DnexTponnslii pecype] - Pexum moctyma: https://edu.tusur.ru/publications/3442nara obpariieHus:
08.05.2018.

11. KazakeBuu, JI. 1. MeTonuueckne peKOMEHAAIIMN IO CaMOCTOSATEIBLHON paboTe CTYACHTOB
BCEX CIEIHMAIBHOCTEH M HampaBiICHUU: YUeOHO-METOIUYECKOoe IMOocoOue [DnekTpoHHbIH pecype] /
Kazakeenu JI. U. — Tomck: TYCYP, 2016. — 15 c¢. — Pexum pgocryma:
https://edu.tusur.ru/publications/60&fra oopamenus : 08.05.2018.

12.3.2. YyeOHOo-MeTOAMYECKHE MTOCOOHS IJIsI JIMII ¢ OTPAHNYEHHBIMH BO3MOKHOCTSIMH 310POBbSI U
HHBAJIH/I0B
Y4ueOHO-MeTOAMYECKHNE MaTEPHAIIBI IJII CAMOCTOSITEIIBHOW U ayTUTOPHON PabOThl 00ydaromuxcs
W3 YHCIia JIUI[ C OTPAHNYEHHBIMA BO3MOXKHOCTSIMHU 3JI0POBbsI 1 HHBAJIUOB MPEIOCTABISIOTCS B (hopMax,
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alalTHPOBAHHBIX K OTPAaHUYEHHSIM UX 3/I0POBbs U BOCIIPHUATUS HHPOPMALIUH.
J1s1 1M1 ¢ HAPYIIeHUSIMU 3peHus
- B (hopMe NIEKTPOHHOTO JOKYMEHTA,
- B IICYaTHOH (pOpMe yBETUUEHHBIM IIPHUPTOM.
J1s1 1M1 ¢ HApYUIEHUSIMU CJIyXa:
- B (hopMe FNIEKTPOHHOTO JOKYMEHTA,
- B IIeYaTHOH (opme.
J1s un ¢ HapyleHUsIMU OTIOPHO-IBUIATEIbHOI0 aNnapara:
- B ()OpMe 3ITEKTPOHHOTO JJOKYMEHTA,
- B IIeUaTHOM opme.

12.4. TIpodeccnonaibHbIe 0a3bl JaHHBIX U HMHPOPMAIHOHHbIE CTIPABOYHbIE CHCTEMBI

1. Hayunas snektponnas OuOimoreka eLIBRARY.RU http://elibrary.ru — momnorekcrosas,
pedepaTuBHas 0a3a TaHHBIX.

2. HWudopmaunonssle, CIIPaBOYHbIE u HOpMaTUBHbIE 6a3b1 TaHHBIX
https://lib.tusur.ru/ru/resursy/bazy-dannyh

3. Hayunas snextponnas 6asa «Hayka» https://www.libnauka.ru/

12.5. Ilepuoauyeckue U3TAaHUA
1. Texauka paauocBszu. OMCKHI HAyYHO-HCCIICOBATEIBCKHI HHCTUTYT IPHOOPOCTPOCHUS
(Omck). http://www.oniip.ru/nauka/publikatsii/tekhnika_radvyazi/index.php

13. MaTepuajbHO-TeXHHYECKOEe o0ecnevyeHue TUCHUILUINHBI U TpedyeMoe MporpaMMHoe
ol0ecrieyeHue

13.1. O0mue TpedOBaHUSA K MaTePUATbHO-TEXHUYECKOMY H MIPOrPaAaMMHOMY o0ecle4eHn 10
AUCHUIINHBI

13.1.1. MaTepuajibHO-TeXHUYECKOEe U POrpaMMHoOe obecnedyeHue 1JIs JeKIIUOHHBIX 3aHATHIi
s mpoBeneHus 3aHATUH JISKIIMOHHOTO THIIA, TPYIIIOBBIX W WHAWBHUIYATbHBIX KOHCYJbTAIIHH,
TEKYIIET0 KOHTPOJIS U MPOMEKYTOUHOHN aTTeCTalliu UCIONb3yeTcs yueOHas ayIuTOpUs ¢ KOJMYECTBOM
MOCaJI0OYHBIX MECT He MeHee 22-24, o0opyaoBaHHash TOCKOW M CTaHIAPTHOW ydeOHOH Mebenblo.
Nmerorcss aeMOHCTpallMOHHOE 00OpynOBaHWE H  y4eOHO-HATISATHBIE TOCOOWs, 00eCreYnBArOIIHNe
TEMaTHYECKHE WILTIOCTPAIMH 10 JICKIIMOHHBIM pa3zeiiaM JUCIIUTLIHHEI.

13.1.2. MaTepuajibHO-TeXHHYECKOEe U POrPaMMHOe oOecnedyeHue Il MPAKTHYEeCKUX 3aHATHI

VYueOHas aymuTopus

yueOHasi ay[uTOpus IJIsl TMPOBEICHHUS 3aHATUN JIEKIMOHHOTO THWIA, ydeOHas ayIuTopus IS
MIPOBE/ICHUS 3aHATHIA MPAKTHYECKOTO THIA, ydeOHas! ayqUTOPHUs Il IPOBEICHUS 3aHATHI CEMHHAPCKOTO
TUIA, TIOMEIIEHUE JUIS MPOBEACHUS TPYIIOBBIX W MHIWBUIAYATbHBIX KOHCYJbTAIMM, MOMEIICHHUE IS
MIPOBE/ICHUS TEKYIIETO KOHTPOJISI U IPOMEKYTOYHOU aTTeCTAIlNN

634034 Tomckas obnacts, r. Tomck, Bepmuauna ynuma, 1. 47, 305ay.

Omnucanue UMEIoIIerocs 000pYyI0BaHUS:

- KommiekT crienmanu3upoBanHol yueOHOW MebenH;

- PaGouee mecto mpemnomgaBatelts.

[IporpamMmmHOe obecrieueHue He TpedyeTcs.

314

ydeOHasi ayIuTOpHs JJIsi MPOBEACHUS 3aHATHI TMPAKTUYECKOTO THIIA, yueOHas ayIuTOpHs s
MIPOBEICHUS 3aHATHI JTAOOPATOPHOTO THIIA

634034, Tomckas ob6nacTs, . Tomck, Bepmuauna ynuna, 1. 47, 314ayg.

Omnucanue UMEIoUIerocs 000pyI0BaHUS !

- Tocka marautHO-MapkepHass BRAUBERG (2mir.);

- 16 pabounx craHImii, (KOMIBIOTEPOB), Ha Oa3e mporteccopos Intel Core i5;
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- KommniekT crienmanuzupoBanHol yueOHOW MebenH;
- Pabouee mecTo mpenogaBatens.
[IporpamMmMHOe oOecrieueHue:

- Microsoft Windows &1 ke
— Google Chrome

- Keysight SystemVue

— Microsoft Office 20101 amxe
- Mozilla FireFox

- Qucs

- PTC Mathcad13, 14

- Velleman PcLab2000LT

13.1.3. MaTepuajbHO-TeXHHYECKOe M IPOrPaMMHOe o0ecniedeHue 1JIs JIaGopaTOPHBIX padoT
JlaGopatopus «OCHOBBI TEOPUU IIETICH»
ydeOHast ayTuTOpHUs JIJIs1 TPOBEICHUSI 3aHATHI JTaOOPATOPHOTO THIIA
634034 Tomckas obnacts, r. Tomck, Bepmununa ynuma, 1. 47, 314 ayn.
Ornrcanre UMEIOIIEToCs 000Py1I0BaHMUS
- locka marautHO-MapkepHas BRAUBERG (2mit.);
- Konseprop AC-DC MC5BB UPBUC (8 miT.);
- USB Ocuumnorpad-reneparop PCSGU250 (&ur.);
- Bometmerp B3-38 (8mit.);
- 8 pabouux crannuii, (KOMIbIOTEPOB), Ha Oa3e mporeccopos Intel Core i5;
- KommutekT cnenuann3upoBaHHoO# yueOHOM Mebeny,
- PaGouee mecto npemnogaBarerns.
[IporpammHuoe obecrieueHue :
- Microsoft Windows 81 nmxe
— Google Chrome
- Keysight SystemVue
- Microsoft Office 20101 Huxe
- Mozilla FireFox
- Qucs
- PTC Mathcad13, 14
- Velleman PcLab2000LT

13.1.4. MaTepuajibHO-TeXHHYECKOEe U IPOrpaMMHoOe oOecnedyeHue IS CAMOCTOSITeIbHOMH PadoThl
JIsise caMOCTOSATENIbHOM pabOThl UCIONB3YIOTCS ydeOHbIE ayauTOpPHH (KOMITBIOTEPHBIC KJIacChl),
pacmooKeHHBIE TI0 aJpecam:
- 634050,Tomckas obmactp, r. Tomck, Jlennna npocnexr, a. 40, 233ayn.;
- 634045 Tomckas obnacts, T. ToMck, yin. Kpacnoapmeiickas, 1. 146, 20layn.;
- 634034 Tomckas obnactp, . ToMmck, Bepmmanna ynuna, n. 47, 126ayn.;
- 634034 Tomckas obnacts, . ToMmck, Bepmmnanna ynuna, n. 74, 207ayn.

CocrtaB 000py10BaHUS:

- yueOHast mebOelb;

- KoMIbIOTepsI Kiaacca He Hwke [IDBM INTEL Celeron D336 28 1r. - 5ir.;

- KOMITBIOTEpHl HOAKIIOYEHBI K ceT «IHTepHeT» M 00ecreunBaloT JOCTYH B 3JIEKTPOHHYIO
MH(OPMAIMOHHO-00pa30BATENbHYIO CPEely YHUBEPCUTETA.

[Tepeuens mpOrpaMMHOTO OOECTICUCHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security h@s Windows;
- 7-Zip;

- Google Chrome.
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13.2. MaTrepuajibHO-TeXHHYecKOe ofecredeHHe TUCIUIITUHBI IS JUI] C OTPAHUYEHHBIMH
BO3MO’KHOCTSIMHU 3/10POBbSI H HHBAJIHU/I0B

OcBoeHMe TUCHUIUIMHBI JIMIAMU C OFPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 37I0POBbSI M MHBAJIUJIAMHU
OCYIIIECTBIISIETCS C UCIIOJIb30BAHUEM CPEJICTB 00YUEHHUS OOIIET0 U CIIeUaIbHOTO Ha3HAYCHHUS.

[Tpu 3aHsATHAX C OOy4alOUIMMKCS € HapPYWIEHUSIMU CJyXa MPeIyCMOTPEHO HCIOJIb30BaHUE
3BYKOYCHJIMBAIOIIEH amnmapaTypbl, MYJIbTUMEIUHHBIX CpPEACTB H JPYTHX TEXHUYECKUX CPEACTB
npuema/mepenaun yueOHON mH(OpMAIMK B JOCTYIHBIX (popMax, MOOMIIBHOM CHCTEMBI MPEMOIaBaHuUs
JUISE OOYYaIOIUXCsl C WHBAIUIHOCTHIO, MOPTATUBHOW MHAYKIIMOHHOW CHCTEMBI. YueOHasl ayJuTOpHs, B
KOTOPOW 3aHUMAIOTCSl OOydarolHuecs ¢ HapyIIeHHEM cyxa, 00opyaoBaHa KOMITHIOTEPHOW TEXHHKOM,
ayIMOTEXHUKOU, BUAEOTEXHUKOM, JIEKTPOHHOM TOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX C O0YUYAIOUIMMUCS ¢ HAPYIIEHUSIMH 3PEHUSIMH [IPETYCMOTPEHO HCIOJIb30BAHUE B
JICKITHUOHHBIX W YYEOHBIX ayJUTOPUSX BO3MOKHOCTH IMPOCMOTPA YyIAJICHHBIX OOBEKTOB (HAampumep,
TEKCTa Ha JOCKe WM Claia Ha SKpaHe) MpH TOMOIIM BUACOYBEIUUUTEICH Ui KOM(OPTHOrO
MPOCMOTpA.

[Ipu 3aHATHSAX C OOy4YalOUIMMUCS € HApPYLWIEHHWSIMH OINOPHO-JABUIraTe/]bLHOr0 anmnapara
WCIIONIL3YIOTCSL aJIbTEPHATHBHBIE YCTPOHCTBA BBOJAa WHGOpMAIMU H JPyTHe TEXHUYECKUE CPEACTBA
npuema/mepenaun yueOHON MHOOPMAIMK B JOCTYIMHBIX (OpMax, MOOMIBHON CHCTEMBI OOYYEHHUS IS
JIIOAEN C MUHBAIIMIHOCTBIO.

14. OueHo4YHbIe MATEPUAJIBI H METOAHYECKHE PEKOMEHIAIUH M0 OPraHU3AIUN U3YyYeHNs
JUCIUININHBI

14.1. ConepxaHue OleHOYHBIX MATEPUAJIOB U MeTOAUYECKHE PEKOMEH AU
Jnist olleHKH cTeneHu c(hOpMUPOBAHHOCTH M YPOBHSI OCBOEHHS 3aKPEIUICHHBIX 3a JUCIHUILTHHON
KOMITETEHITHI HCITOJIB3YIOTCS OIICHOYHBIC MaTepUaibl B COCTABE:

14.1.1. TecToBbIe 3agaHUSA

1) 3 7 2+ j2 —(0.25 +0.25) 0
aJlaHbl Z-apaMeTphl YeTHIPEXTIOMIOCHUKA: Z = . ; . Onpenenutsb
A Paverp p —(0.25 + j0.25) 2 + 2 et
THUII YETHIPEXTIOMIOCHUKA.
a) aBTOHOMHBIH U CUMMETPUYHBIN B) HEABTOHOMHBIN u
HECUMMETPUYHBIN
0) HEaBTOHOMHBIN ¥ CHMMETPHYHBIH ') aBTOHOMHBIH U HECUMMETPHUYHBIH
2) st 0OpaTHMOro YeTHIPEXIOIIOCHUKA B ypaBHEHHUSX Tuma A 3amaHbl kodpdunueHts: Ai;=1;
A21=j0.3; A2,=0.4.Onpenenuts 3HaucHre K03 dumueHra A,
a) 1 B) -2j
0) 0 r) 2j
3) JI1s1 4eThIpEeXMOIFOCHUKA C U3BECTHBIMU A-TIapaMeTpaMu:

U,=1-j)U, +10I,
I, =-j0.1U, +1,
Onpenenuts KOAPPUIUESHT MEepeIayu Mo HAIPSHKEHUIO KU B PEIKHUME X0JIOCTOI'0 X0Ja Ha BBIXOJE.
a) 0.5+j0.5 B) 0

6) 1 r) 10
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4) Omnpenenure Z-mapamMeTpbl YeTHIPEXIOMIOCHUKA, s Kortoporo (puc. 1) oTaeabHBIC
COMPOTHUBIIEHU yKa3aHbl B OMax. BriOepuTe mpaBuIbHBINA OTBET.

zl z3

—] o

z2 Z1=30m; Z2=70m: Z3=30M:

Puc.1
a) Z11:=100wm, Z1,= -70M; Z1=7 OMm; Z»,=-100m
0) Z11:=100m, Z15= TOm; Z21=7 Om; Z25=100m
B) Z11=30mM, Z1,= T0OM; Z21=7 OM; Z2,=3 Om
r) Z11=30m, Z1,= 100Mm; Z;=100m; Z2,=3 Om

5) Jlisi CUMMETPUYHOTO YETHIPEXIOIIOCHUKA XapaKTePUCTHUECKOE COMPOTHBIICHHUE OIpEAEIseTCs
CIICIYIOLIMMH BBIPAXKECHUSAMH (BO3MOXKHO HECKOJBKO OTBETOB):

a) Ze = 1/ Zpxxx " Zpx k3 6) Ze =\ Zppixxx " ZBx xx

Azz

Azy r) Z.=
= Azq

Azz
6) B kakoMm ciydae 3eKTpHUecKas Ierb OyAeT IEMbiO0 ¢ pacipeeICHHBIME TapaMeTpaMu?

a) B memnu oTCyTCTBYIOT TOTEPH.
0) uuna muaun 6omee 1 kM.

B) Z,=

B) ['eomerpuueckue pa3Mepbl e COU3ZMEPUMBI C JITTHHOM BOJTHBI 3JICKTPOMArHUTHBIX KOJICOaHUI
r) HanpsbkeHue U TOK B JIMHUY SIBIISIOTCS TOJIBKO (DYHKITUECH BPEMEHU
7) PexuM, B KOTOPOM SHEPIUs YACTUYHO IMOTJIOIIACTCS HATPY3KOM, Ha3bIBACTCS:
a) PEKUMOM JIMHUU 0€3 UCKAKCHHIA;
0) peXUMOM CMEIIaHHBIX BOJIH;
B) PEKHUMOM O€TyIIei BOIHBI,
r) PEXHMOM CTOSUCH BOJHBI.
8) OmpenenuTh pPEKUM B JIMHHAH, €CIIM TEPBUYHBIC Tmapamerpbl JuHuM Ly = 4 M['H/kM , Cy =
400 H®/xM. JIuausa HarpyxeHa Ha UHAYKTUBHOCTB Ly = 20 MI'H
a) pe)KUMOM JIMHUU 0€3 NCKaKCHUH;
0) peKUMOM CMEIIAHHBIX BOJIH;
B) PEKUMOM OeryIiell BOJIHBI;
) PESKUMOM CTOSYCH BOJIHBI.
9) IlepexoHas XapaKTEpPUCTHKA OTPaXKACT:
a) TEepexo]] CHCTEMbI B HOBOE COCTOSIHUE,
0) JTUTENBHOCTH MEPEXOIHOTO MPOIIeCCa;
B) pCaKIIMIO IIEMU Ha CTYIICHUATOE BO3/ICHCTBHE;
r) 3aBUCHMOCTbH BXOJIHOT'O BO3JCHCTBHUS OT BPEMEHH.
10)ITepexoaHoii mpoIece B ICMH HEBO3MOKEH TIPH:
a) OTCYTCTBUHU KOHJICHCATOPA,
0) BO3/ICHCTBIH FAPMOHUYECKOTO CUTHAIA;
B) M3MCHCHUH SHEPTHH B PEAKTUBHOM DJIEMCHTE;
T) OTCYTCTBUH PE3HCTOPA.
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11)He3aBucuMbIMK Ha3bIBAIOTCS HavanbHbie yeiaoBus (HY):
a) He 3aBUCSIIKE OT MTAPaMETPOB IICTIH;
0) coXpaHSIOIINE CBOM 3HAUCHHSI HE3aBUCUMO OT COCTOSBILCIHCS KOMMYTAIlHH,
B) HE M3MEHSIOIUECS B XO/I€ BCETO MEPEXOTHOTO MPOIIecca;
T) HE 3aBUCSIIHE OT THIIA YIIEMEHTOB.
12)Ha BbIBOJaX KaKOTrO 3JIEMEHTa HEBO3MOXKHO CKAYKOOOpa3HOE H3MEHEHUE HATIPSHKECHUS ?
a) KOHJICHCATODa,
0) MCTOYHUKA HATPSHKCHUS
B) KaTYIIKH UHIYKTUBHOCTH;
r) pe3ucropa
13)BsiOepeTe BepHOE YTBEPIKACHHUE:!
a) k03¢ (UIMEHT nepenadn ICKTPHYECKOI LEH NPeICTaBIseT COO0I OTHOLICHNUE aKTUBHOM YacTH
CONPOTUBJICHUS K PEAKTUBHON;
0) k03¢ (uIHeHT nepenavn MaCCHBHOM AIEKTPUIECKOH IIeTTH UMEET pa3MepHOCTh OM/M;
B) K03 uUIMEeHT nepeaayn AeKTPUIECKOH 1enu Beeraa paseH 10;
r) Ko3(hQUIMEHT TepeIadr MaCCUBHOM JIEKTPUUECKOM 1IENH He TpeBbIaet 1.
14)ITosnoca nponmycKaHus HEMH 3TO —
a) JMana3oH 4acToT, B KOTOPOM aMILIMTY/JHO-4aCTOTHAs XapaKTepucTHKa K03 DuImeHTa neperadn
OTJIMYAETCSI OT CBOETO MAaKCHMAaJIbHOTO 3HAUYEHUS He Oosiee ueM Ha 31b;
0) JauMama3oH 4acTOT, B KOTOPOM (ha30-4acTOTHAS XapaKTepuCTHKa K03 HUIIMEHTa TIepeIadun
OTJINYAETCS OT CBOETO MaKCHUMAIILHOTO 3Ha4YeHUs He Oolee ueM Ha 31b;
B) JMamna3oH YacTOT, B KOTOPOM aMILIMTYIHO-4aCTOTHAs XapaKTepHCTHKa K03 duIreHTa nepenadn
HE OTJIMYAETCS OT CBOET0 MAaKCHMAaIBHOTO 3HAUCHHS,
r) JMana3oH YacTOT, B KOTOPOM aMILIMTYIHO-4aCTOTHAs XapaKTepHCTHKa K03 duIeHTa nepenadn
OTJIMYAETCSI OT CBOET0 MHHUMAJIBHOTO 3HaYCHHS He OoJiee yeM Ha 31b.
15)  Jlns dunastpa HrokHEX yacToT (DHY) BIMONHAETCS COOTHOIICHHUE:!
a) a,=0mnpuw = wg 0) ac— 1lnpuw > wg
B) a. = 0npu w < wg, r) a;— onpuw < W

16)Omnpenenure TMH GUIBTPA AT KOTOPOTO MOJIOCA IPO3PAUYHOCTH JISKHT B Auanazone ot 0 1o o,

a) ®HU;

6) ®BY;

B) II3®;

r) Pd.
17) Jus nonocs! npo3paunoct LC-dunstpa (puc.l) BbIMOMHAETCS CIEAYIONICE YCIOBHE |

z1/2
2z2
[e, l O
Puc.1

a) —1<-2<0 6) be=dtm

4-22

a Z
B) ch== —1
2 4Z2

r) SR
4Z2

18) BeipaskeHust U1l aMIUTATYAHO-9aCTOTHOM 1 (pa30-4aCTOTHOW XapaKTEPUCTUKU ONPEACIIeTCs KakK:
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a) OTHOIIIEHHE MOJYJIS YaCTOTHOW XapaKTEPUCTUKU K €€ apTyMEHTY;
0) MOIyJb BXOJHOTO COMPOTHUBIICHNUS,
B) CyMMa peaJbHON ¥ MHUMOM YacTH KOMIUIEKCHOTO COITPOTHBIICHUS,
r) MOJYJb U ApTYMEHT KOMILJICKCHON (DYHKIIUH IICTIH.
19) Ykaxure 00s13aTeNIbHOE YCIOBUE LIl BOSHUKHOBEHHSI ()a30BOTO PE30HAHCA!
a) OTCYTCTBHE aKTHBHBIX COIPOTHBIICHHIA;
0) Hanmuume XOTsA ObI OJIHOTO PEAKTHBHOTO DJIEMEHTA;
B) HaJM4YWC Pa3HOTHUITHBIX PEAKTUBHBIX 3JICMEHTOB;
r) HaJM4Yue 3aBUCHMOTO HCTOYHHKA.
20) Ykaxmwure, KaKoi U3 BUA0B (a30BOro pe30HaHCa BO3MOKEH B TIOCIIE0BATEIILHOM KOjie0aTeIbHOM
KOHTYpE:
a) PE30HAHC HAIPSDKCHUIA;
0) pE30HAHC TOKOB;
B) MapaJuIeIbHbIA PE30HAHC;
I) COBMECTHBINH Pe30HAHC.

14.1.2. Dx3aMeHaNlMOHHBIE BOMPOCHI
1. Ilenu c pacnpeneneHHbBIMUA apaMeTPaMH.
KakoBa 3kBHBaJIeHTHAs1 CXeMa 3aMELICHHUs Pa30MKHYTOTO OTpe3Ka JIMHUU 0e3 moteph  ummHOU A < [ <

52
4
2. Ilenu ¢ pacpeneneHHbBIMU ITapaMeTPaMH.

Kak m3menutcst pexxum paboTsl corjacoBaHHoi JIJI mpu moaKIIOYEeHUH K HEW B HEKOTOPOM CEUCHUH
KOPOTKO3aMKHYTOT'O TIOJTYBOJIHOBOTO OTpe3ka (puc.l1):

e

1

0 —~
q]ZH= P

Puc.1
3. BoccranoBure cxemMy ISl CUCTEMbI YPaBHEHMI MPEACTABICHHON HUKE. YKaXKUTE , TIIE
HaXOJIMTCS YIPABISAEMbIH HCTOYHUK, €CIH [ypp = S+ Uy !
[i+' Cl+ —— —jwCl — ——
|Rz /" TR3 ¥ jwl2 JOR L T R3 + jwl2 | Ulo] ~ []1]
l'c1 S bl —— Uzl - 11
JOR LT R3 + jwl2 R1 " jwrLl " TR3 +jwl2

4. . K mocienoBarelbHOMY KOJIEOATEIBHOMY KOHTYPY IMOJKIIOYEH MCTOYHHUK TapMOHUYECKOTO
curHaa ¢ amrmutynod 1B m gactoroit 3MIn. KoHTyp HacTpoeH Ha 4YacTOTy MCTOYHMKA U HWMEET
napamerpel: C=61®, R=20 Om. OnpenenuTs aMIDIUTYyy HANpsDKEHUS Ha EMKOCTH TPU PE30HAHCE.
N3006pa3uth 3aBUCMMOCTh BXOJJHOTO COMPOTHUBIICHUS OT YaCTOTHI.

5. CocraBuTh TaONUIly TpPAaHWYHBIX YCIOBHM BCEX TOKOB H HANPSHKCHHM, BBIBECTH
XapaKTEPUCTUIECKOE YpaBHEHUE JTIOOBIM YIOOHBIM CITOCOOOM JJIsSI CXEMBI Ha PUC.2

6. PaccunTaTh mepexoaHBIA MPOLECC HAa €MKOCTH JIOOBIM YZOOHBIM METOAOM MJIsi CXeMbl Ha
puc.3. OnpenenuTs yepe3 Kakoe Bpems B 1enH Oy1eT HaOIroAaTbCsl yCTAHOBUBILIUICS PEKUM.
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Kn 2R
] > 1
| Q o

T

)

puc.2 puc.3
7. PaccunTarh A-mapaMeTpsl Uis CXeMbl puc.4 J00BIM YAOOHBIM CIOCOOOM, €CIHM HapaMeTphl
I[EMH HAa HEKOTOPOH YacToTe @ yKaszaHel B Omax. OmpenenuTts K Kakoi mojioce 4acToT (Ipo3padyHOCTH
WK 33JICP)KUBAHUS) OTHOCUTCS YE€THIPEXITOTIOCHHUK.
8. PaccumraTth Z-mapaMeTphl IJisi CXEMbI pUC.D MOOBIM yIOOHBIM CIIOCOOOM, €CIH TapaMeTphbl
Lenu ykasassl B Omax.
z2

Ji 3
o—] o
zl z3 Zﬁ

—+

Z1=-j150m; Z2=j50m; Z3=-j150m; Z1=30wm; Z2=70m; Z3=30wm;
Puc.6 Puc.7
9. YeMy paBHO HampsbkeHHE Ha KoHAeHcatope ( puc.8) mpH BBIKIIOYCHHH HCTOYHHKA

nutanus (E = 20B; R = 80wm; C = 15u®). Byaer u B cucreme HaOII0AaTHCS YCTAHOBUBIIHICS PEKUM
yepe3 10 MKC mocie OTKIFOYSHUST UCTOYHUKA TTUTAHUS.

R

[ ]
LT

Puc. 8
10. Omnpenenuth pexuM B JIMHWHM, €CIU TEPBHYHBIE TapaMmeTpbl JUHUHM Lo = 2 M['H/KM ,
Co = 800 H®/xM. JIunus Harpyxkena Ha conpotuBieaneRy = 100 Om

11. [epBruHble (BHYTPEHHHUE) TAPAMETPhI YE€THIPEXITOTIOCHHKA.

OmnpeneneHrne YeTHIPEXIONIOCHUKA. BUABl mapaMeTpoB YETHIPEXIIONIOCHHKA B 3aBHUCHMOCTH OT
Harpy3Ku; oIpe/eieHle, MEeTOAMKa HaX0KAeHUs, GU3HUECKUN CMBICI, CBSI3b BHYTPEHHUX MapaMeTpOB,
IPUMEPBI OTpEJeNIeHNsT BHYTPEHHUX MapaMeTPOB MPOCTEHIINX YETHIPEXIOIIOCHUKOB IO 3aJaHHI0
JK3aMeHarTopa.

12. BryTpeHHre mapaMeTpbl COCTaBHBIX YETHIPEXITOIIOCHUKOB.

CucreMbl ypaBHEHHH HEaBTOHOMHOTO 4YETBIPEXIIONIOCHUKA. Pacyer BHYTpEHHHX MapamMeTpoB
CJIOKHBIX YETBIPEXIIOTIOCHIKOB MPHU Pa3HBIX TUTIAX PETYISIPHOTO COSAMHECHHUS.

13. XapaKkTepuCTUUECKHE MMapaMeTPhl YEThIPEXITOTIOCHUKA.

BreipaxkeHusi, MeToquKa ompeseneHus, (U3MUECKUN CMBICT XapaKTePUCTHUYECKUX MapaMeTpOB;
Jorapu(pMHUECKUE SMHULIBI 3aTyXaHusl (Her U 110).

14. Kackannoe coeqnHeHne cOriiaCoBaHHBIX YE€THIPEXIOTOCHUKOB.

VCII0BHE TIONHOTO COTIACOBAHMS YETHIPEXIOMocHKa. CxeMa, BBIBOJ G, ¥ K. JUIS CXEMBI U3 JBYX
KaCKaJIHO M COTJIACOBAHHO BKJIIOYEHHBIX YETHIPEXITOIIOCHUKOB.

13. Oneparopuslil metox pacuer I1I1.
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Pacuer I1I1 o onepaTopHOii cXeMe 3aMeIIeHus, TOTYyYeHUE ONEPATOPHBIX CXeM 3aMelleHus Ui | u
C C HEHYJIEBBIMH Hy; W300paxkeHue TUIOBBIX cUrHaoOB e(t) = F u e(t) = E,,coswt. CBs3b MOIIOCOB
byuknuii f(p) ¢ xapakrepom opurunana f(t).

14. BpemenHble XapaKTEpUCTUKH JIMHEHHBIX DJIEKTPUYECKUX LEIEeH.

['padmueckoe n300paKeHNE, aHATUTHIECKOE ONIMCAHUE U B3aMMOCBSI3b UCIIBITATEIbHBIX (BXOIHBIX)
CHUTHAJIIOB TMIpH OIpEICIICHUN BPEMEHHBIX XapaKTePUCTUK IIeNH; ONpeeNiCHHEe IMEePeXOAHOW H
UMITYJIbCHOM XapaKTEepUCTHK, UX Pa3MEPHOCTb; B3aUMOCBSI3b BPEMEHHBIX XapaKTEPUCTHK LIETH; IPUMED
OTIpeieNIeHus IEPEXOTHON U UMITYJIbCHON XapaKTEPUCTUK JUIsl EMH IepBOro MOopsi/iKa, cXemMa KOTOPOi
3ajaHa.

15. YacToTHBIE M BpEMEHHBIE XapaKTEPUCTHKH JIEKTPUUECKUX LETIeH.

VcnblTarenbHble CUTHANBI, WCHOJb3yEMble ISl HAXOXKICHHUS YAacCTOTHBIX M BpPEMEHHBIX
XapaKTEPUCTHK IIeTIH; BBIBOJ] COOTHOILIEHHH, CBA3BIBAIOIIMX OINEPAaTOPHBIE M BpPEMEHHbIC (DYHKIIUU
LIENH; B3aUMOCBA3b IPENENbHbIX 3HAYEHHUH [UIi BPEMEHHBIX M YaCTOTHBIX XapaKTePUCTHK, HUX
000CHOBaHNE; IPUMEP BBIYUCICHHS BCEX XapaKTEPUCTHK IIETIH, CXeMa KOTOPOH 3a/1aHa.

16. Lenu ¢ pacnpeeneHHBIMHI TapaMeTPaMHu.

Omnpenenenue, 0COOCHHOCTH, MEPBUYHBIE M BTOPUYHBIC MApaMeTphl, JIMHUU 0€3 MOTeph; PeKUM
Oerymmx BOJH B JMHUHU 0€3 MOTEPh U B JIMHUH C TIOTEPSMHU.

17. Ilenu ¢ pacpeneneHHBIMU ITapaMeTPaMH.

OrmpeneneHre, OCOOCHHOCTH, MOJENb YydacTKa JIMHAU JUIMHON dX, pemieHwe TenerpadHbIX
YPaBHEHMH I yCTAaHOBUBLIETOCS PEXXHUMa IIPU TapMOHUYECKOM BO3ECHCTBUY.

18. [Tagarormye U OTpa)KEHHBIE BOJIHBI.

[Taparoniyie U OTpakeHHbIE BOJHBI PU FapMOHHUYECKOM Bo3aeicTBuU. [linHa BONHBI U (a3oBas
CKOpPOCTh, KOO(PPUIIMEHT OTpaXEHUS: CMBICT M pacueTHas ¢opmysa, 3HAUYCHHS ISl Pa3HBIX PEKUMOB
pabotsl 1. Pe3ynbraT MHTEpQEpeHIINN MAJAI0NMX U OTPAKEHHBIX BOJIH B JION B 3aBUCHMOCTH OT MX
BEJIMYMHBI U ()a30BOTO C/IBUTA.

19. Pexum Geryniux BOJH.

Pesxxumbl paboThl THHUY O3 TOTEph (JI0IT) B 3aBHCUMOCTH OT XapaKTepa Harpy3KH; aMIUTUTYIHBIE 1
(a30BbIE COOTHOILIEHUS B JIMHUHU, BXOJHOE COIIPOTUBIIEHHE B PeXHUME Oeryleil BOJHBI; UCIOIb30BaHHUE
B JIMHUM B KadecTBe (ujepa, COINIaCOBAHUE JIMHUHM C HArpy3kod (C IMOMOIIBIO YETHIPEXBOJIHOBOTO
TpaHnchopMaTopa U peakKTUBHOTO nutehda).

20. Pexum cTosunx BOJIH.

Bo3MokHBIE peKUMBI Pa0OTHI JIOH; PEKUM CTOSYUX BOJH HA MPUMEpPEe KOPOTKO3AMKHYTOH JIMHUU:
pe3yabTaT MHTEpPEpeHINH Nalalouieid M OTPaXEHHOW BOJHBI, BBIBOA OOLIMX COOTHOLICHUH IS
peXHMa CTOSTYMX BOJH U TpadUKU pacnpeaeseHus ToKa, HapsHKeHUs, BXOAHOTO CONPOTHUBICHHS BIOIb
KOPOTKO3aMKHYTOH JIMHHM; YaCTOTHAs 3aBHCHUMOCTb BXOJHOTO CONPOTHUBJICHHUS, NPAKTHUIECKOE

A \,
MCII0JIb30BaHNE KOPOTKO3aMKHYTBIX OTPE3KOB JIMHUU (Z U30JIATOP, KoJIle6aTebHbIN KOHTYD).

14.1.3. TeMbl KOHTPOJBHBIX PadoOT

DKBHUBAJICHTHBIC TTpeoOpa3zoBanusl, 3akoH OMa, 3akoH Kupxroda

Pacuer 11iemneif mocToOSSHHOTO TOKa OCHOBHBIMH METOJaMH

Pacder nenei rapMOHUYECKOT0 TOKA METOIOM KOMILJIEKCHBIX aMILIUTY/I

HccnenoBanue pa3BeTBICHHON JTMHEHHOM LIEU IIPA FTaPMOHUYECKOM BO3ACHCTBUU

UccnenoBanue BXOAHBIX M MEPENATOYHBIX YACTOTHBIX XapaKTEPUCTUK aNECpPUOIUYECKUX LEnei
MIEPBOTO MOPsIAKA

UccnenoBanue 4aCTOTHBIX CBOMCTB JIMHEHWHBIX JIEKTPUUYECKUX LIEMEH C MOMOIIBbI0 KOMIUIEKCHBIX
¢byakui neneii. OnpeneneHne YacTOTHBIX XapaKTePUCTHK M IMOJIOCHI MPOMYCKaHUs Iereld Ha OCHOBE
KOMIUIEKCHOM (PYHKITUH TIETTH.

UccnenoBanue uemnei, comepxammx 3aBUCHUMbIE UCTOYHUKU TOKAa M HAIPSKEHHUs, OCHOBHBIMU
METOJIaMH pacueTa cIoxKHbIX JIOL]

14.1.4. TeMbl MHAUBUAYAJIbHBIX 32JaHUI
Meroasl MaTeMaTUYeCKOr0 ONMUCAaHUsA U pacyeTa CIIOKHOW JIMHEWHOM JJIEKTPUYECKOW LENu B
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CTallMOHAPHOM PEXHME
Pacuer nepexoanbix npoieccoB B JIDL] aByMsa meTogamu

14.1.5. TeMbI OIPOCOB HA 3aAHATHAX

OCHOBHbIE ONPENIETCHUSI U TMOHATUS: DIEKTPUUECKUM TOK, I€b, KOMIIOHEHTHI, 3JIEMEHTHI 1IEIH,
rapaMeTpsl AJIEMEHTOB, TOIOJIOTUSl CXEeMbl. VaeanbHble 3JEMEHTHI. CONPOTUBIEHUE, UHAYKTUBHOCTD,
€MKOCTb, HMCTOYHHUK 3.1.C., MCTOYHHUK TOKa. 3aBUCHUMbIE MCTOYHUKH, OIEPAI[MOHHBIA YCUIIUTEND,
SKBUBAJICHTHBIC (pabovre) MOJENM 3JIEMEHTOB Ienu. THIMbI 3JEMEHTOB (JHMHEiHbIC, HETMHEHHbBIC U
napaMeTPUIECKUE), UX CBOMCTBA, 0003HAYCHUS, DIIEMCHTHbIC ypaBHEHUs. CxeMbl Lenu (CTPYKTYpHBIE,
NPUHIMITHATIBHBIC, SKBUBAJICHTHBIC).OCHOBHBIC YHEPreTHYECKHUE COOTHOIICHHUS B Lenu: 3akoHbl OMa,
Kupxroga, MomHOCTh M OajiaHC MOIIHOCTEH (IJis MTHOBCHHBIX 3HAUCHUI); YCTAHOBUBIIMHCS U
HEYCTAaHOBUBIIMICS pEXHUMbI pabOThl IeNH; TOHITHE JABYXMOJIOCHUKA, UYETHIPEXIIOIIOCHHKA,
MHOT'OTIOJIIOCHUKA, THUIOBBIE BXOJIHBIE BO3ACHCTBUSA B TEOPUHU IENEH; MaTEMaTHYECKas MOJENb LIEMH
(MMLII) B Buae cHUCTeMbl ypaBHEHHH u B Bujae AU(GEPEHIIMATLHOTO ypaBHCHHS IIEIH; 3aBUCHMOCTD
MeroaoB petieHuss MML oT Tuna nenu u pexuma; 3aaaun Jucuurinael TOL.

Tema 1: Meron KOMIUIEKCHBIX aMmrumtya - OOOCHOBaHHME BBIOOpA TapMOHHYECKOTO CHTHANA,
rmapamMeTpsl TapMOHHUYECKOIO0 CHUTHaja, IIOCTOSHHOE BO3JAEHCTBHE — KAk YacTHBIM  Cllydau
rapMOHUYECKOT0;, MeToJ KomruiekcHbIX amruutyn (MKA), anreopamsanms MMII, 3akorsr Oma u
Kupxropa B kommiekcHOH ¢opme, MOIIHOCTE M OaldaHC MOIIHOCTEH B KOMIUIEKCHOH (opwme;
TPEYTrOJIbHUKH CONPOTUBIECHUN, MPOBOJUMOCTEM, MOIIHOCTEW; BEKTOPHBIE JHMAarpaMmbl TOKOB H
HaIpSKCHUM.

Tema2: DKBHUBaJICHTHBIC MNpeoOpa3oBaHUsl yYacTKOB Iienu - OmpenerneHue SKBHUBAJICHTHBIX
CONPOTHBIICHUM  y4acTKOB  Iienu. Buuabl  coenuHeHust  (MociegoBaTeabHOE,  HapalielbHOE,
MOCJIEI0BATEIbHO-TIAPAIUICIIBHOE), UX SKBUBAJICHTHOE MPeoOpa30BaHue; SKBUBAJICHTHOE MPeoOpa3oBaHme
TEHEPATOPOB TOKA W HANPSDKEHUS; NMEPEeHOC HCTOYHMKOB TOKAa M 3..C. B JPYTH€ BETBH, IIENU CO
B3aUMOMHIYKIMEHN, Pa3BsA3Ka MHIYKTUBHOCBSI3aHHBIX LEHEH.

Tema 3 : Meronpl aHaiM3a CIOXKHBIX IIeredl - MeTol KOHTYPHBIX TOKOB U METOJ Y3JIOBBIX
noteHianoB. Ilonmydenne kanoHmuecknx MMI] Ha ocHOBE COOTBETCTBYIONIMX 3aK0HOB Kupxroda;
YMEHBUICHHE YHCIa HMCKOMBIX HEHM3BECTHBIX; MaTpuuHas ¢opma 3amucu MMI[ u ee pemenue.
MarmuHHBII METOT aHaIM3a 1IeTel Ha 6a3e MeTo/a Y3JIOBbIX MOTCHIIUAJIOB. .

Meron HanoxxeHus (TeopeMa O HaJ0XKEHHH PEIICHUIA).

MeToa SKBHUBAJIGHTHOTO TeHepartopa. Teopema 00 SKBHBaJIGHTHOM TeHeparope. OmpenencHue
TOKA B OTJEJIbHOM BETBU L€ METOI0M SKBUBAJIEHTHOTO T€HEPaTOpA.

UcnbiTatenbHble  curHaibl.  OnpeneneHre MNEpexoJHOM U UMIYJIbCHOM — XapaKTEPHUCTHK,
Pa3MEpPHOCTh XapaKTEPUCTHK, UX B3aUMOCBSI3b.

BriBoz1 cOOTHOIIIEHUH, CBSI3BIBAIOIIMX ONEpaTOPHBIE U BPEMEHHbIE (PYHKIINHU.

14.1.6. TeMbI JOMALIHUX 3aTAHUH

3akon Oma u Kupxroda B pe3sUCTHBHBIX IeMsAX: Paccuntars TOKM M HANPSDKEHUSI B PE3UCTHUBHBIX
LEMAX IPU MOCTOSSHHOM BO3/IEHCTBUH

DOKBUBAJICHTHBIE TPe0Opa30BaHUsI B CXEMax C T'€HEepaTopaMH TOKa W HANPSDKEHUS: PaccuuTaTh
3HAYEHHsI OSKBHBAJICHTHOTO WCTOYHHKA HANPSDKEHHUS/TOKA M €ro BHYTPEHHErO COIMPOTHBIICHUS
/MpoBOAMMOCTH JIIST  3aJaHHOM CJIOXKHOW IIeTH, COCTOSIIEH |3 TOCIeA0BaTeIbHO-TIapaIeIbHBIX
COEIMHEHUI NICTOYHUKOB TOKA, NCTOYHUKOB HAIIPSKEHUS U COMPOTUBIICHUI

OcHoBBI MeTOa KOMIUIEKCHBIX amruiutya: Jns passerBienHoit RLC- menw, Haxomsmeiics npu
rapMOHUYECKOM BO3JICMCTBHH, pACCUMTATh TOKH M HANIPSKEHHS Ha seMeHTax no MKA

Pe3onancHble LenmM: 1O 3aJaHUI0 TPENOAABATENsl PACCUUTATh OCHOBHBIE XapaKTEPUCTHKHU
MPOCTEHIINX MapaIedbHbIX U MOCIIEA0BATEIbHBIX KOJIEOATETbHBIX KOHTYPOB

UeThIpeXMOMOCHUKH U QMIBTPhL: PaccunTarh BHYTPEHHHE M XapaKTEPUCTUUYECKUE TMapaMeTphl
npocreimux I1- u T- 06pa3HBIX 3BEHBEB, a TAKKE TOJTY3BCHHEB

Bpemennsie xapakrepuctuku nenei: Ilo 3amannoil npenonasareneM npocreimei JIDL nepsoro
MOPSIAKA ONPEEIUTh €€ BPEMEHHbBIE U YACTOTHBIE XapaKTEPUCTUKU

14.1.7. 3auér
1. PacueT KOMIUIEKCHBIX 3HAUE€HUI TOKOB U HalpsHKEHUH 10 3akoHy OMa.
2.1lepeBoJ MTHOBEHHBIX 3HAUEHHH TOKOB M HAIIPSKEHUH B KOMIUIEKCHBIE AMITIUTY/IbI.
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3. OCHOBBI METO/Ia KOMIUIEKCHBIX aMILTUTYI.

4. BeiBoJT MaTpUYHBIX YPABHEHHH pacyeTa 1Mo cxeMme.

5. AlIropuTMBI pacueTa METO0M KOHTYPHBIX TOKOB, METOJIOM Y3JIOBBIX HAIPSHKCHUIA.

6. BbIBOT 4aCTOTHBIX XapaKTEPUCTUK ITEKTPUUECKUX CXEM.

7. ANTOPUTM HaXOXKJICHUS YACTOTHBIX XapaKTEPUCTUK ODIEKTPUUYECKHX CXEM C 3aBUCHUMBIM
HMCTOYHUKOM

8. AlropuT™M HaX0KJIEHUSI YACTOTHBIX XapaKTEPUCTUK PEAKTHUBHBIX JIBYXITOTIOCHUKOB.

9. [TocnenoBarenbHbIN KOeOATETBLHBIN KOHTYP.

10.IMapannensHblil KOJEOATENBHBIA KOHTYP.

14.1.8. Tembl pacyeTHbIX padoT
Metoapl MaTEMAaTUYECKOTO OMHMCAHUSI M pacyeTa CI0KHOW JIMHEWHOW SJIEKTPUYECKOM LENH B
CTallMOHAPHOM PEXHME
Pacuer nepexoanbix npoieccoB B JIDL] aByMsa meTogamu

14.1.9. Temsbl 1a00paTOPHBIX padoT

HccenenoBanue pa3BeTBICHHON JTMHEHHOM LIEU IIPA FTaPMOHUYECKOM BO3ACHCTBUU

UccnenoBanme 3akoHoB Oma u Kupxroda B dSIEKTpUYECKONW IIEMH MPU TapPMOHHUYECKOM
BO3JICHCTBUU

HccenenoBanue BXOAHBIX W MEPEJATOYHBIX YACTOTHBIX XAPAKTEPHUCTHK ANEPUOAMYECKUX Lenen
IIEPBOTO MOPsAJIKA

HccenenoBanue 4acTOTHBIX CBOMCTB PEAKTUBHBIX JBYXIIOIOCHUKOB

HccnenoBanne YacTOTHBIX CBOMCTB IOCIIEAOBATENBHOIO U MMAPAUICNIBHOTO KOJIEOATEIbHBIX
KOHTYpPOB

Uccnenoanue LC- punsTpos

HccnenoBanue MIMHHOM JIMHUM B CTALMOHAPHOM U NIEPEXOJHOM PEXKUMAX

HccnenoBanue nepexogHbIX MPOLECCOB B LIEMSAX IEPBOTO U BTOPOT0 MOPSAKA

14.1.10. TembI caMOCTOSITETbHBIX PadoT
— Hccnenosanue pa3BeTBICHHON JIMHEMHON LETIH [P TAPMOHUYECKOM BO3IEHCTBUU
— MHccnenoBaHue BXOAHBIX M IEPENATOYHBIX YACTOTHBIX XapaKTEPUCTUK alepuoIUYECKUX
LIenei mepBoro nopsaKa
— MeToxabl MaTeMaTUYECKOr0 ONMCAHUS U pacyeTa CI0KHOU JINHEWHOU 3JIEKTPUYECKOU 1IENH B
CTallMOHAPHOM PEXUME
— Pacuer nepexonnsix mporeccoB B JIDL nsymst metogamu

14.2. TpeGoBaHKsl K OLIEHOYHBIM MaTepHAJIaM /ISl JIMI ¢ OTPAHMYEHHBIMHU BO3MOKHOCTSIMU
3/10POBbsI H HHBAJIHI0B
Jns 5y ¢ OorpaHUYEHHBIMM BO3MOXKHOCTSIMH  3JJ0POBbSI U HMHBAJIUJOB IPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIC MaTEepPHaIIbl, IEPEUCHh KOTOPBIX YKa3aH B Tabnuie 14.
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Tabnuma 14 — JlononHUTENbHBIE MaTEPUATIbl OIICHUBAHUS IS

3I0POBBSI 1 UHBAJIUIOB

Jian ¢ OIrpaHUYCHHBIMU BO3MOKHOCTAMU

Kareropun
o0yJaromuxcs

Buapl JOMOIHUTENBLHBIX OIEHOYHBIX
MaTepHuaoB

@DopMBI KOHTPOJIS U OIICHKH
PE3yNbTaTOB O0YUCHHUS

C HapyueHusIMu
ciyxa

TecTsl, MICBMEHHBIE CAMOCTOSTEIILHBIC
paboThl, BOIPOCHI K 3a4eTy,
KOHTPOJIbHBIC PAaOOTHI

[Tpeumy1iecTBEHHO MUCbMEHHAS
IIPOBEpKa

C HapylieHusIMu
3peHHS

CobecenoBanue Mo BOIIPOCAM K 3a4eTy,
OIIpOC IO TEPMUHAM

ITpeuMyIIeCTBEHHO YCTHAs MPOBEPKa
(MHAMBHYATBHO)

C HapymeHusIMHI
OIIOPHO-
JBUTATEIbHOTO
anmapara

Pemienne quCTaHIMOHHBIX TECTOB,
KOHTPOJIbHBIE paOOTHI, MUCbMEHHBIE
CaMOCTOSITENIbHBIE paObOTHI, BOIIPOCHI K
3a4ery

[IpenMyIiecTBEHHO AUCTAHIIMOHHBIMA
METOJaMU

C orpaHMyYeHUSIMU TIO
00IIEME TUITTHCKUM
MMOKA3aHUSIM

TGCTBI, IIUCHbMCHHBIC CAMOCTOATCIIbHBIC
paboThI, BOIPOCHI K 3a4eTy,
KOHTPOJIbHBIC pa6OTI>I, YCTHBIC OTBCTHI

[IpeuMy1ieCTBEHHO IIPOBEpPKA
METOJIaMH UCXOAS U3 COCTOSHHUS
00y4Jaromerocsi Ha MOMEHT MPOBEPKHU

14.3. MeTonnuyeckne peKOMEHIAIHH MO0 OLEHOYHbIM MAaTepuaiaM JJIfl JIMI ¢ OrPAaHHYeHHbIMH
BO3MOKHOCTAMHU 310POBbSI U HHBAJIHA0B

Jns nun ¢ OrpaHMYEHHBIMH BO3MOYKHOCTSIMU 3[I0pPOBbSI U MHBAJIWJOB MPEyCMaTPUBAETCS
nocTymHast popma MpeaoCTaBICHUS 3a/IaHUi OLIEHOYHBIX CPEJICTB, & UMEHHO!

B IIeUaTHOM opme;

B IIEYaTHOU (popMe ¢ YBEITMICHHBIM MIPUPTOM,
B (hopMe DIIEKTPOHHOTO JJOKYMEHTA,

METOAOM UTCHHUA aCCUCTCHTOM 3a1aHUA BCHYX;
MpeI0CTaBlIeHUE 3aJaHMsI C UCTIOJIb30BaHUEM CYPAOIEPEBOIA.

Jlumam ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMHU 3/I0pPOBbS M MHBAIHUJAM YBEIIMYMBACTCS BpeMsl Ha
MOATOTOBKY OTBETOB HAa KOHTPOJIbHBIE BOIpPOCHL. [l Takux oOydaromuxcs MpeaycMaTpUBaeTCs
noctymHasi popma nmpeaoCcTaBICHHsI OTBETOB Ha 3a/IaHUsl, 8 UMEHHO!

MMCbMEHHO Ha Oymare;

Ha0bOp OTBETOB Ha KOMITBIOTEPE;
Ha0Op OTBETOB C MCIIOJIb30BAaHUEM YCITYT aCCHCTEHTA;
MMpEaACTaBJICHHUC OTBECTOB YCTHO.

[Iponienypa oueHUBaHUS pPE3YyIbTaTOB OOYYEHHs JUI[ C OrPAHUYECHHBIMH BO3MOKHOCTSIMHU
3I0pOBbS U MHBAJIWJOB MO JUCILUILUIMHE IMpeaycMaTpuBaeT MpenocTaBieHue HHpopmanuu B dopMmax,
aIaITUPOBAHHBIX K OTPAaHUYCHUSIM UX 370POBbsI U BOCIPUSTUS WH(DOPMALIUH:

Ju1s1 i1 ¢ HApYLIEHUsIMM 3PeHUs

B (hopMe NIEKTPOHHOTO JOKYMEHTA,
B IIEYaTHOH (pOpMe yBETUUEHHBIM IIPHUPTOM.

J1s U ¢ HapylIeHHsIMU cIyXxa:

B (hopMe AIIEKTPOHHOTO JOKYMEHTA,
B IIeUaTHOM opme.

JJis1 1M1 ¢ HapylIeHUsIMU ONIOPHO-IBUIaTeIbHOI0 annapara:

B (hopMe AIIEKTPOHHOTO JJOKYMEHTA,
B IIeUaTHOM opme.

[Ipu HEOOXOAMMOCTH JUIsl JIMIl C OTPAHWYCHHBIMH BO3MOXXHOCTSIMH 370POBbS M WHBAJIHJIOB
MpoLeypa OIEHUBAHUS PE3yIbTAaTOB 00YUICHUS MOKET TPOBOAUTHCS B HECKOIBKO 3TAIOB.
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