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PABOYAS ITPOTPAMMA JTUCIHUITJIMHBI
Teopus 31eKTPUYESCKUX Henmen

VYpoBeHb 00pa3oBaHus: BhIcIIee 00pa3oBaHue - 6aKkaJlaBpuaT

Hanpasnenne moaroroBku / crnenuanbHocTs. 11.03.02 MHGOKOMMYHHMKAIMOHHBIE TEXHOJOTHMH U
CHCTEMBbI CBSI3U

Hanpasnennocts (mpoduis) / criermanuzaius. CHCTEMbI PAIHOCBS3H H PATHOI0CTYNA

®opma 00ydeHus: OUHast

®akynpreT: PT®, Paguorexunveckuii pakyabrer

Kadenpa: TOP, Kadeapa Te1eKkoOMMYHUKAIMIH U OCHOB PAHOTEXHUKH

Kypc: 1, 2

Cemectp: 2, 3

VYuebnsrii man Habopa 2018roma

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 | KOHTpOJb CAMOCTOATENBbHOM paboThI 10 10 4acoB

(kypcoBoii ipoekT / KypcoBas pabora)

5 |Bcero ayauTtopHbIX 3aHATUI 64 80 144 4acoB
6 |CamocTosTenbHas paboTa 44 64 108 4acoB
7 | Bcero (0e3 sx3ameHa) 108 144 252 4acoB
8 | [Noxaroromka u ciaya 3K3aMeHa 36 36 4acoB
9 | OOmas Tpya0eMKOCTh 108 180 288 4acoB

3.0 5.0 8.0 3.E.

3auert: 2 cemecTp
DK3aMeH: 3 ceMecTp
Kypcoas pabora (mpoekr): 3 cemectp

Tomck 2018
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokor Ne 11 ot « 10 » 5 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:
noreHT kad. TOP K. 1O. ITonosa
accucteHt kadenpa TOP A. 10. Kum

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

Pabouast mporpaMma IUCHIMILIMHBI corjlacoBaHa ¢ (aKkyIbTETOM M BBITYCKAroOIIeH Kadeapoii:

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

TOP A. A. T'enbuep
OKCNepThI:

noueHt kad. TOP C. U. boromonos
nouest CBUuKP A. 10. IlonkoB
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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
OcHOBHOM 3a/1aueil AUCIUIUIMHBI SBIISETCSI OCBOCHUE CTYICHTaMMU:
- COBPEMEHHBIX METOJIOB aHANM3a ANEKTPUUYECKUX LIETIel C COCPEOTOUYECHHBIMU MapamMeTpamMu
B YCTQHOBUBILEMCS U MEPEXOIHOM PEXKHUMAX;
- METOJIOB aHaju3a JJIEKTPUYECKUX Leneil ¢ JMHEeHHO-pachpeesieHHBIMH MapamMeTpamMu —
JUIMHHBIC JTUHUY TTPU TaPMOHUYECKOM BO3/CHCTBUU;
- OCHOB CHHTE3a JUHEHHBIX 3jIeKkTpuueckux neneit (JIDII) ¢ cocpemoToueHHBIMU TTApaMeTPaMHU.

2. MecTo AucuumiIunbl B crpykrype OIIOIT

Jucnummna «Teopus snekrpuueckux meneii» (61.B.0J1.1) otHocutcs k 610Ky 1 (BapuatuBHas
YacTh).

[IpenmecTByOmUMU  TUCHUIUIMHAMHY, (QOPMHUPYIOIIMMHM  HayajdbHblE 3HAHUS, SBISIOTCS:
Maremartuka, Ou3uka.

[Tocneayromumu AUCUUIUIMHAMU sBJIsitoTCA: [IpakThka mo moiydeHHio mpodecCHOHaIbHBIX
YMEHUH H oOmbITa Mpo(ecCHOHANBPHONW JesSTeNbHOCTH, Paauonepenaromme yCTpOWCTBA CUCTEM
paguoCBs3M W PaauonOCTymna, PaguonpueMHble YCTpOWCTBAa CHUCTEM pagUOCBA3M U PagUOJOCTYyIa,
CurHansl 3J1€KTPOCBS3HM, DIEKTPOMATHUTHBIE TIOJI U BOJIHBI, DJIEKTPOHHUKA.

3. TpeOoBaHus K pe3yJbTaTaM OCBOEHHSI JUCIHUNJIMHBI

[Tponecc n3yueHust JUCUUIUIMHBI HAlIpaBjIeH Ha (JOPMUPOBAHUE CIIETYIOUUX KOMIIETECHIIMNA:

— IIK-7 roToBHOCTBIO K M3YYEHHUIO HAayYHO-TEXHHUYECKOW HH(OpMAIUH, OTEUYECTBEHHOTO H
3apy0e’KHOI0 OIbITA II0 TEMATUKE MPOEKTA;

— IIK-9 yMmenueMm mpoOBOAUTH pacueTbl MO TPOEKTY CETEeH, COOpYKEHUH U CpeACTB
MH(POKOMMYHUKAIIUI B COOTBETCTBHM C TEXHHYECKUM 33/IaHUEM C HCIOJIb30BAHMEM KaK CTaHAAPTHBIX
METOJIOB, NIPUEMOB U CPEICTB aBTOMATU3ALMKM IIPOEKTUPOBAHMS, TaK U CAMOCTOATEIBHO CO3ABACMBIX
OpPUTMHAJIBHBIX IIPOrpamum;

B pe3ynbraTe n3ydeHus AUCLHUILIUHBI 00Y4atOLUICs JOIKEH:

— 3HATh - METOAbl M CpPEIACTBA TEOPETHUECKOIO U OSKCIEPUMEHTAIBHOIO MCCIEAOBAHUS
ANEKTPUYECKUX LIENEN MPU MPOU3BOJIBHBIX BO3JEHCTBUAX; - OCHOBHBIE METObl aHAIN3A AIEKTPUUECKUX
Lened B yCTAHOBUBILEMCS PEXKMME ITPU FapMOHUYECKUX BO3ICHCTBUAX; - METOJbI aHAIN3a IIEPEXOAHBIX
IIPOLIECCOB B JIMHEWHBIX JJIEKTPUYECKMX LEMSIX; - 4YacTOTHbIE XapaKTEPUCTUKHM U BpPEMEHHBIE
XapaKTEPUCTUKU DIIEKTPUYECKUX LIENEH; - OCHOBBI TCOPHHM YETBIPEXIOIIOCHUKOB, - OCHOBBI TCOPHH
enei ¢ pacnpeieICHHBIMU TapaMeTpaMHt; - OCHOBBI TEOPUH aHAIIOTOBBIX AIEKTPHUUECKUX (DUITHTPOB.

— yMeTb - ONUCHIBaTh U OOBSCHATH MPOLECCHl B NIEKTPUUECKUX LEMAX; - CTPOUTH MOJAEIH
JNEKTPUYECKUX LENeH, pelaTh 3aJadyd IPOCKTUPOBAaHUSA OTIENbHBIX Y3JIOB CETEH; - 4YUTaTh
ANEKTPUYECKUE CXEMBl PaJMO3JIEKTPOHHBIX YCTPOWCTB; - PAcCUMUTHIBATH M H3MEPATh MapaMeTpbl U
XapaKTEPUCTUKHU JIMHEUHBIX JIEKTPUYECKMX LENEH; - paCCUMUTHIBATh M aHAIM3UPOBATH DICKTPUYECKHE
LIENY B YCTAHOBUBILIEMCS U HEYCTAaHOBUBILIEMCS PEXKMMAaX Ha NepcoHaIbHBIX DBM.

— BJAaJeThb - HaBbIKaMH IUIAHUPOBAHMA M IPAKTUYECKOTO BBIIOJIHEHHSA JIEHMCTBUH,
COCTaBJIAIONINX YKAa3aHHBIC PAHEE YMEHHs B OTBEICHHOE Ha BBHIIIOJHEHUE KOHTPOJIBHOTO 3alaHus BpeMH,
HaBbIKAMU CaMOAHAJINW3a pE3yJbTaTOB, B YAaCTHOCTH, HABBIKOB MOJEJIHMPOBAHMS IIPOLIECCOB B

QJICKTPUYCCKUX MEIIX C HCIOJb30BAHUEM COBPEMCHHBIX BBIYUCIUTCIBHBIX CPEACTB. - HAaBbBIKaMHU
OKCIICPUMCHTAJIIBHOT'O UCCICAOBAHUSA IJICKTPUUCCKUX 1erneit B paMKax (bI/ISI/I‘-IGCKOFO 1 MaT€MaTH4YCCKOI'o
MOACIINPOBAHUS.

4. O0beM AUCHHMILVINHBI U BUbI y4eOHOH padoThl
OOmast Tpyl0OeMKOCTh JUCHMIUIMHBI cocTaBiseT 8.0 3a4eTHBIX €QUHMIBI M IpPEACTaBICHA B
tabmuie 4.1.
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Tabnuna 4.1 —Tpyn0eMKOCTb TUCITUTLINHBI

Bunpbr yueOHOM neaTenbHOCTH Bcero gacos Cemectpsbl
2 cemectp 3 cemecTp

AyauTopHbIe 3aHATHS (BCETO) 144 64 80
Jlexuum 62 26 36
[IpakTuueckue 3aHATHS 40 22 18
JlaboparopHbie pabOTHI 32 16 16
KoHTposs camocTosTenbHO# paboThl (KypcoBoOi 10 10
npoekT / KypcoBast paboTa)
CamocrosTenbpHas padota (Bcero) 108 44 64
BeimosHeHne KypcoBOro npoekTa (paboThi) 22 22
BrinonHenne MHAMBUAYATBHBIX 3a1aHUH 15 9 6
Odopmierre oT4eTOB MO JTA00PATOPHBIM 26 10 16
paboram
[ToaroToBka K 1a00paTOpHBIM paboTaMm 10 10
[IpopaboTka JIEeKIMOHHOTO MaTepuana 14 6 8
[ToaroTOBKA K MPAKTUYCCKUM 3aHSATHUSM, 21 9 12
CEeMHUHApaM
Bcero (6e3 sx3amena) 252 108 144
IToxroroBka u cyaua 3K3aMeHa 36 36
OO0mas TpyA0€MKOCTb, 4 288 108 180
3adeTHble EauHUIBI 8.0 3.0 5.0

5. Coneprxxanue QM CHUILTHHBI

5.1. Pa3neanl TMCOHUILIMHBI M BUABI 3aHATHH
Pazensl TUCHUIUIMHBI ¥ BUJBI 3aHATUN IPUBEICHBI B Ta0mie 5.1.
Taomuua 5.1 —Pa3aensl IUCHUIUINEEL U BUABLI 3aHATHA

= | = | = | 7| 8% z E
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HaszBanus pazaenoB AMCHUTUIAHBI % 0 Q. aQ, o o © & 5
= 28 s | g 50 S 2
o, < < 5 o 9 o =
2 cemecTp
1 Beenenue; 6 2 4 7 0 19 [1K-7, I1K-9
2 OCHOBHBIE METO/bI aHATN3A 10 14 8 23 0 55 T1K-7, I1K-9
JIMHEWHBIX AJIEKTPUYECKUX LIETICH B
YCTaHOBUBIIIEMCS PEIKUME
3 KommuiekcHbIE B oniepaTOpHbIE 10 6 4 14 0 34 |TIK-7,1IK-9
dbyHKIMY nernu. YacToTHBIE
XapaKTePUCTUKH
Hroro 3a cemectp 26 22 16 44 0 108
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3 cemectp

4 Pe3oHAHCHBIE IIETTN

6 2 4 14 10

5 Teopwst 4ETHIPEXITOTIOCHUKOB 10 6 4 26

26

[K-7,T1K-9

napameTpamu

6 Llenu ¢ pacnipeieIeHHBIMU 8 4 4 8

46

[1K-7, IIK-9

7 IlepexoiHbIE POLIECCHI B 8 4 4 14
JTUHEHHBIX JICKTPHUYSCKUX METIIX

24

[K-7,T1K-9

8 BpeMeHHbIE 1 YaCTOTHbIE 4 2 0 2
XapaKTePUCTHKH U UX B3aUMOCBSI3b

30

[K-7,T1K-9

[K-7,T1K-9

Hroro 3a cemectp

36 18 16 64 10

144

Hroro

62 40 32 108 10

252

5.2. Conep:xaHue pa3iesioB TUCHUTLIHHBI (10 JEKI[ASIM)

ConepskaHue pa3aeaoB AUCIUIUIAH (10 JCKIMIM) IPUBEAeHO B Tabuie 5.2.
Tabnuna 5.2 —Copaeprxkanue pa3aeaoB AUCHUIUIAH (11O JICKIHSIM)

HaszBanus pasznenos

Coneprxanue pa3iesoB AUCITUTUTHHBI 110 JICKITUSM

TpynoeMKocCTsb,
q

dopmupyemble
KOMIICTCHIIUN

2 cemecTp

1 Beenenue;

OCHOBHBIE ONPENIECTICHNS U TOHATHS: DJIEKTPUUECKUI
TOK, 1IeTIh, KOMIIOHEHTHI, 3JIEMEHTHI IIeTIH, TapaMeTPhl
9JIEMEHTOB, TOIIOJOTHA CXEMEI. M meanbpHbIe
AJIEMEHTHI: COMPOTUBJICHUE, NHAYKTUBHOCTD,
€MKOCTh, UCTOYHHK 3.]1.C., HCTOYHHMK TOKA.
3aBUCHMBIC UICTOYHHUKH, OTIEPAIIIOHHBIN YCUIIUTEb,
SKBUBaJIeHTHBIE (paboune) MOICITH 3JIECMEHTOB IIEITH.
Turibl 251eMeHTOB (JIMHCHHBIC, HETUHCHHBIC U
nmapaMeTpUIECKUE), UX CBOMCTBA, 0003HAYEHUS,
aJIEMEHTHBIC ypaBHeHHs . CXeMblI e (CTpYKTYpHBIE,
MPHUHIUITHATBHBIC, SKBUBaJIeHTHBIE). OCHOBHBIC
HHEPTeTHYECKUE COOTHOIICHUS B IeTH: 3aKOHBI OMa,
Kupxroda, MoImHoCTs ¥ GaiaHc MOIIHOCTEH (1st
MTHOBCHHBIX 3HAYCHUH); YCTAHOBUBIIUICS U
HEYCTAaHOBUBIIUHCS PEKUMBI paOOTHI IIEITH; TTIOHSATHE
JIBYXTIOJIFOCHUKA, YETHIPEXITOIIOCHUKA,
MHOT'OIOJIIOCHUKA; TUIIOBBIE BXOAHEIEC BO3ICHCTBHUA B
TEOpUH IENeH; MaTeMaTudecKasi MOJIeNb Len
(MMII) B BHie cCHCTEMBI yPaBHEHUI U B BUIC

¢ hepeHIMaTb,HOTO YPaBHEHHUS LIETTH; 3aBUCUMOCTD
MeTo10B pemiennss MMI ot Tuna nenu u pexuma,
3aga4u AUCIUIIUHBL TOL.

I1K-7

Htoro

2 OCHOBHBIE METOBI
aHaJIN3a JTMHEHHBIX
ANEKTPUYECKHUX LIETIEN B

Tema 1: MeTo KOMIUJIEKCHBIX aMIUIUTY] -
O6ocHOBaHME BRIOOPA TAPMOHUYECKOTO CUTHAIA,
napameTpbl TApMOHUYECKOTO CUTHAJIA, TOCTOSIHHOE

10

ITK-7, IIK-
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YCTaHOBHBILIEMCSI
pexume

BO3/IEHCTBUE — KaK YaCTHBIN CIydail
rapMOHHUYECKOT0; METO]l KOMILJIEKCHBIX aMILTUTY/]
(MKA), anreopanzamnus MMII, 3akorsr Oma u
Kupxroga B koMIIeKCHOH (popme, MOIIHOCT U
OaJlaHC MOIITHOCTEH B KOMIUICKCHOH (hopme;
TPEYTrOJIbHUKHU COIPOTUBIIEHUN, TIPOBOAUMOCTEM,
MOIIHOCTEW; BEKTOPHBIE TUArpaMMbl TOKOB U
HanpspkeHuil. Tema2: DKBUBaJICHTHbIE
npeoOpa3oBaHus y4acTKOB 1ienu - OnpeaeeHne
SKBUBAJICHTHBIX COMPOTUBIICHUN YYaCTKOB IEIH.
Bunsl coenuuenus (mocsemoBarenbHOE,
napajuielibHOE, TOCIIeI0BATEIIbHO-TAPaIICIbHOE), UX
SKBUBAJICHTHOE MPEe0Opa30BaHNUE; YKBUBAJICHTHOE
npeoOpa3oBaHKe TEHEPATOPOB TOKA U HAMIPSKCHHS
MEPEHOC UCTOYHHUKOB TOKA U 3.J1.C. B IPYTUE BETBHU;
LIETIH CO B3aMMOMHIYKIIMEH, pa3BsizKa
WHIYKTUBHOCBsI3aHHBIX 1ienieil. Tema 3 : MeToabl
aHaJM3a CJIOKHBIX Lenel - MeTo1 KOHTYPHBIX TOKOB
Y METO/JI Y3JIOBBIX NMOTEHIHANOB. [lonyyenue
kaHoHn4Yeckux MMII Ha OCHOBE COOTBETCTBYIOLIUX
3akoHOB Kupxroda; yMeHbIIIeHHEe YuciIa HCKOMBIX
HEM3BECTHBIX; MaTpuyuHas Gopma 3anucu MMII u ee
pereHue. MalmHHABIA METO/I aHaIM3a 1erneil Ha 0aze
METO/a Y3JIOBbIX MOTEHLIUANOB..MeTOo 1 HalOKEeHUS
(Teopema 0 HaAIOKEHUU peleHui).Meto
SKBHBAJIEHTHOTO reHeparopa. Teopema 00
SKBUBAJIEHTHOM reHeparope. OnpezeneHue Toka B
OTJEIHbHOI BETBH ICIIM METOJIOM SKBHUBAJICHTHOIO
reHeparopa.

nenu. YactoTHbIe
XapaKTEePUCTUKU

OTepaTOpPHOM (PYHKITMH HA OCHOBE
nuddepeHraIbHOro ypaBHeHus nenu. Cszb
KOMIUIEKCHOM U omepaTopHOi GpyHKIMH. BxoaHbie n
nepenarounsle pyHkuunTema 2: YacToTHbIC
xapaktepuctuku JIDI] - Onpenenennie AYX n @YX
Ha 0a3e KOMIJIEKCHON (yHKIUU. YacTOTHBIE
xapaktepuctuku (UX) RC, RLu RLC-ieneti.
Ocob6ennoctu UX neneit, Mosiesin KOTOPBIX COAEpHKAT
€IMHCTBEHHbBI PEAKTUBHBIN 3JIEMEHT, HECKOJIBKO
OJTHOTHITHBIX PEAKTUBHBIX 3JIEMEHTOB, PA3HOTUITHBIC
pEeaKTUBHBIE 3JIeMEHThI. Da30BbIi pE30HAHC U
METOAMKA ONPEACTICHNUS PE30HAHCHBIX YaCTOT
PE30HAHCHBIX COMPOTUBJIECHUN. YETHOCTH aKTUBHOM U
HEYETHOCTh PEAKTUBHOMN COCTABJISIFOIIINX
COIIPOTHUBIICHUSI OTHOCUTEIHHO YacTOThL. [loHsiTre
noJiockl iponyckanus menu (II1LT), meToauka
onpenenenus [I1[.Tema 3: YacToTHBIC
XapaKTePUCTUKU PEAKTUBHBIX JIBYXITOJFOCHUKOB -
Omnpenenenne peakTuBHOrO aAByxmontocHuka (PI),
ocobenHoct AUX u ®UX PJI; nuarpammsl
PEaKTUBHBIX CONPOTUBIIEHUH, OCHOBHbIE MPaBUiIa UX

Hroro 10
3 KommuiekcHbie 1 Tema 1: IloHsITHE KOMIIJIEKCHON W OTIEPAaTOPHOM 10 |IIK-7,IIK-
orneparopHble GpyHKunu | pyHkuu - OcHOoBHBIE onpeaencHus. OO Bug 9
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noctpoenust; [lpumenenue quarpamm P/ niis
KadecTBeHHOro aHaian3a UX 1ierneii ¢ MaJbIMU
norepsamu.IIpumenenne 9BM nns pacuera
KOMIUICKCHBIX BXOJHBIX U MEPEIaTOUYHBIX ()YHKITUH,
YaCTOTHBIX XaPAKTEPUCTUK AIEKTPUUECKUX LETIEH,
aBTOMAaTHU3allMs pacyueTa.

Htoro

10

Hroro 3a cemectp

26

3 cemectp

4 Pe3oHAHCHBIE IIETTN

Tema 1: OnuHouHBIE KONEOATENBbHBIE KOHTYPHI -
SIBneHue pe3oHaHca U €ro 3HAYE€HHUE B PAJUOTEXHUKE
1 31eKTpocBs3u. [locnenoBarenbHbIi 1
MapajiebHbIA PE30HAHCHBIE KOHTYpPHI. Pe3oHaHC
HanpspkeHus, Toka.llocnenoBaTenbHbIN
KoJieOaTeNbHBIA KOHTYp. Pe3oHaHCHas yacToTa.
OrnpezeneHre TOKA U HAMIPSKEHUN HA yYaCTKE LIETH
IIpu pe3oHaHce. BekropHas auarpamma.
DHepreTUYeCKrue COOTHOUIECHUS IIPU PE30HAHCE.
BxonHoe conpoTuBiieHre KOHTypa. YacToTHbBIE
XapaKTEPUCTHKH: PE30HAHCHASI KpUBasl (aMILTUTYIHO-
4acTOTHAs XapaKTepUcTuka u ¢pazo-yacToTHas
XapaKTepUCTHKA). AOCOTIOTHAS U OTHOCUTEIIbHAS
paccTpoiika. JJoOpoTHOCTh KOHTYpa.
N30upatenbHOCTh U TI0JI0Ca TIPOITYCKAHHUS.
Koaddumnuent nepenaun KoHTYpa 1Mo
HanpsKeHU 0. TUTIBI TapaJuIeTbHBIX KOJIe0aTeTbHBIX
KOHTYpOB (IIPOCTOIA, C pa3ieICHHBIMU
WHIYKTUBHOCTSIMH, Pa3/ICIICHHBIMU €MKOCTSIMH),
0000mIenHas cxeMa. Pesonanc Tokos. Pe3oHancHas
yacTtoTa. PesonancHoe conporusienue. OnpeaeneHue
TOKOB B BeTBsX. BekTopHas nuarpamma. MoniHocTh
npu pe3oHaHce. YacTOTHbIE XapaKTEPUCTUKU
MIPOCTHIX U CIOKHBIX NapAJIEIbHBIX KOHTYPOB.
BnusHue BHEIIHUX 1IeNIel HA YaCTOTHBIE
XapaKTEPUCTUKHA KOHTYPOB

Htoro

ITK-7, IIK-

5 Teopus
YETHIPEXIIOIIOCHUKOB

Tema 1 OCHOBBI TEOPUH E€THIPEXIOIOCHUKOB!
Omnpenenenue u KiaccupUKanus
YETBIPEXIIOIIOCHUKOB. OCHOBHBIE ypaBHEHUS
YeThIPEXIOMOCHUKOB [lepBUUHBIE MapamMeTpbl
YETBIPEXIIOIIOCHUKOB. PeryispHoe coeqnHenne
YeThIPEXIOIIOCHUKOB. BXoqHbIE U IEpeaaTouHble
(GyHKIMN Harpy>KEHHBIX YETHIPEXIIOIIOCHUKOB.
XapakTepuCcTUUECKUE MapaMeTphl MaCCUBHBIX
4eThIPEXIOIIOCHUKOB. KackanHoe coennHeHne
XapaKTEePUCTHUUECKHU COTTIACOBAHHBIX
YETBIPEXIIOJIIOCHUKOB. YEThIPEXIIONIOCHUKH C
oOpaTHoOi#1 cBs3bt0. Tema 2. ®unbTpel: Haznauenue u
knaccuukanus GuibTpoB. [omock! npo3payHocTy U
3anepxuBanus. O0muii anaau3 GrIbTpoB 6€3 MOTEPh.
OunbTpsl THHA «K». OUIABTPHI HUKHUX YaCTOT,

10

I1K-7
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BEPXHUX 4acToT. [IpenmMyiecTBa 1 He1OCTaTKU
¢uabTpoB THIA «K>». OUIBTPHI THTIA «V».
ITocnenoBarenbHO-NIPONU3BOAHBIE U TAPAIIEIIBHO-
MIPOU3BO/IHBIC TIOJY3BEHBS: BBIBO, OOIINI aHAIIU3,
npuMepbl.bespinaykTuBHBIE GUIIBTPHI. [laccuBHbBIE 1
akTuBHBbIE RC-punbTpsl. KoppekTopsl 4acTOTHBIX
xapakTepucTuk. [lommHOMUaNbHBIE QUIIBTPBI.

HUroro

10

6 Llenu ¢
pacnpeneneHHBIMA
napaMeTpamMu

JUtnHHBIE TUHUM. [IByXIIPOBOAHAS JTUHUS KaK IIPUMEP
LIENU C paclpeesIeHHbIMU NTapameTpamu. [lepBuunsie
apaMeTpsl OHOPOAHOM JINHUHU.
Juddepenunanbuble ypaBHEHHs TUHUU. Pemenne
YPaBHEHHH JUIsl YCTAHOBUBILETOCSI TADMOHUYECKOTO
Bo3aencTBus. [lagaromas u oTpaxeHHas BOJIHBI B
JUHUHM. BTOpUYHBIE TapaMeTphl: BOJTHOBOE
COIIPOTHBIICHUE, KOAPPHUIUEHTHI pacCpOCTPaHEHUS,
3aryxaHus (ocimabienus) u ¢aspl. Y CIOBHS
HEUCKaXeHHOU nepenaun. das3oBas U rpynmnosas
CKOPOCTH H JUIMHA BOJIHBI. Y DABHCHMSI JINHUU B
runepOonuyeckux GpyHKusax. Bxognoe
COIIPOTHBIICHUE JINHUU. JIMHUA Kak
YeThIpeXMoocHUK. JInnus 6e3 noreps Pexxumel B
JIMHUM NIPU PA3JINYHBIX BUAX HATPY3KU
(cormacoBanHasi Harpy3Ka, X0JIOCTOH X0/, KOPOTKOE
3aMBbIKaHUE, PEaKTUBHAs HAarpy3Ka, HECOIVIACOBAHHOE
aKTHBHOE Y KOMILICKCHOE CONIPOTUBIICHUE).
Koaddumnment orpaxkenus. Koaddurnment oeryieit u
CTOsIYeH BOJHBI. JInHUA, HarpyKeHHasl aKTUBHO-
PEaKTUBHBIM CONPOTUBJICHUEM./IMHNS Kak
COTJIaCYIOUIHH TpaHchopMaTop, Kak U30JIATOp, Kak
pPEaKTUBHOE CONPOTUBIIEHNE, KaK KOHTYp, Kak (unep,
Kak (hopMupoBaTens NpSIMOYTOJIbHBIX
umnynbcoB.llonsTre Sq1apamerpon
YETBIPEXIOJIIOCHHKA, BKIIFOUEHHOTO MEXKAY
JUIMHHBIMH JINHUSIMU.

HUroro

I1K-7

7 IlepexomHbBIE TPOLIECCHI
B JIMHEWUHBIX
AJIEKTPUUCCKUX TIETISAX

Temal. OCHOBHBIE MOHATHS TIEPEXOTHOTO MPOIIECCa:
[Mepexoansrit mporece (IMI1) kak YacTHBIN ciydait
HEYCTAaHOBUBILIETOCA peXKUMa. Y CIIOBUSA
Bo3HUKHOBeHU: 111, nmurensrocts TI1. [Tpunaiun
HEMPEPBIBHOCTH JJIS 3apsi/ia, TOTOKOCLETUICHUS U
SHEPTHUU B JIt000H 1ETH; 3aKOHBI KOMMYTAITHH IS
nHeitHoM nenu. HavanbHbie yCTIOBHS: HE3aBUCUMBIE
Y 3aBHUCUMBIE, HYJIEBbIE U HEHYJIEBbIE, METOIUKA
OIIpEIECIICHUS 3aBUCUMBIX HadaJIbHBIX yCIOBUU. Tema
2 . Knaccucueckwnit meton pacuera [1I1: Merossr
ananu3a [1I1 kak criocoObl pereHus
mudepeHIMaTbHOTO YpaBHEHUS TSI MOJICTH
MOCJIEKOMMYTAllMOHHOW LienH. BeIHYXAEHHAs U
CBOOO/THASI COCTABJISIONINE, XapAKTEPUCTHIECKOE
ypaBHEHHUE LIETH, CBSI3b BUJ1a KOPHEH
XapaKTEePUCTUYECKOTO YPABHEHHUS U XapaKTepa

I1K-7
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CBOOO/IHBIX COCTABIIAIOIINX; ONPe/IeTICHHE
IIOCTOSIHHBIX UHTETPUPOBAHUS, IOPSIIOK pacueTa,
MIpaKkTU4YECKasi OrPaHUYEHHOCTh IPUMEHEHHUS
metoaa.Tema 3. Onepatopuslii meTon pacueta [1I1:
Anrebpaunzanus auddepeHInaaTbHOTO YpaBHEHUS
MOCIIEKOMMYTAlMOHHOM cucTembl. [IpeobpazoBanue
Jlannaca, TeXHHKa EPEeX0/1a K OpUTHHAILY,
HEKOTOpbIe CBOMCTBa MpeodpazoBanus 1o Jlammacy.
[TonsiTHE ONEPATOPHOrO BXOIHOTO COMPOTUBIICHUS
ABYyXIoJtocHUKA. [lopsiok pacueTa onepaTopHbIM
MeToa0oM.HeBO3MOKHOCTh HCTIOJIb30BaHUSI METO/I0B
ananu3a [1I1 B HOLI.IlepexoaHbie mponeccs B
Pa30MKHYTOW U KOPOTKO3aAMKHYTOM JTUHUM MPU
BKJIFOUEHUHU UCTOYHUKOB ITIOCTOSIHHOTI'O HAIPSKEHUS U

TOKa.
Hroro 8
8 Bpemennsie u WcnbrtaTtenpabie curHansl. OnpeaeneHue 4 ITK-7
YaCTOTHBIE IIEPEXOJHOM U UMITYJIbCHON XapaKTEPUCTHK,
XapaKTePUCTUKU U UX pa3MepHOCTh XapaKTEPUCTUK, UX B3aUMOCBS3b. BriBOA
B3alMOCBS3b COOTHOIIEHUH, CBSI3bIBAIOIINX OIIEPAaTOPHBIE U
BpEeMEHHbIE () YHKIIHH.
Hroro 4
Hroro 3a cemectp 36
Hroro 62

5.3. Pa3aesbl AMCHUIUINHBI U MEKTUCHUTLUIMHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (MPeabITy IIMMH)
U odecneunBaeMbIMH (TOCTETYIOIHMHA) THCIUTIHHAMHA
Pasfenbl TUCIMILIMHBI M MEKAMCIUIUIMHAPHBIE CBS3H ¢ OOecreunBaomuMu (IPEaBIAYIIIMMA) 1
obecrieurBaeMbIMU (TTOCIICAYIONIMMHU) TUCIUILUTHHAMY TPEACTaBICHbI B Tabuie 5.3.
Tabmmma 5.3 —Pa3aenb TMCHUIUIMHBI U MEKIUCIIUTUTMHAPHBIE CBS3H

Ne pa3nenoB maHHON AUCITUTUTMHBI, UTSI KOTOPBIX HEOOXOAMMO

HauMenoBaHue qUCIMILINH U3y4eHHEe 00eCeUNBAOIINX U 00ECTIeUNBAEMBbIX AUCIIUILTHH
1 2 3 4 5 6 7 8
[IpenmecTByrOMME TUCITUTITAHBI
1 MaremaTuka + + + + + + +
2 ®dusuka +

[Tocnenyromue TUCIUTIITMHBI

1 3ammTa BBITYCKHOU
KBaJTM(DUKAIIMOHHOU PaboTHI,
BKJIIO4asi IOATOTOBKY K + + +
Mpole1ype 3alUThl U
MIPOIIEYPY 3aIIUTHI

2 KOMITIOHEHTBI JINHHUI CBS3H,
3IIEKTPOMATrHUTHAS
COBMECTUMOCTb U YIIPABJIEHUE
paarovYacTOTHBIM CIIEKTPOM

3 Panuonepenaromire
yCTpOMCTBA
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4 PaauionpueMHbIe yCTPOMCTBA

5 CurHainsl 3JIEKTPOCBSI3U

6 DneKTpoOMarHUTHbIE MO U
BOJIHBI

+ +

5.4. CooTBeTCcTBHE KOMIIETeHINH, GOpMUPYEMBIX IPH W3YYEeHUH AUCHHUILVINHBI, 1 BUAOB 3aHATHI
CooTBeTcTBHE KOMIETEHINH, (HOPMUPYEMBIX MpPHU W3YYEHUU AUCHUIUIMHBI, U BHUJOB 3aHATUH

MpeACTaBICHO B Tabnuie 5.4.

Tabmuna 5.4 — CooTBercTBHE KOMIETEHIUH, (HOPMUPYEMbIX NpPU U3YUYEHHHM TUCHUIUIMHBI, U BHJIOB

3aHSATUN

Bungl zaustuit

Kommereniu
Jlek
[Ipax.

3aH.

KCP
(KTI/KP)

DOopMBbI KOHTPOJIS

[1K-7 + +

+ |JIa6. pao.

+

+ | Cam. pab.

KonTtposbHas paboTa,
Jlomaliraee 3agaHue,
Ortuer no
UHIUBUIYATEHOMY
3aJaHuIO, 3aluTa
oruera, [IpoBepka
KOHTPOJIBHBIX padoT,
Otuer no nadbopaTopHOH
pabore, Onpoc Ha
3aHATUAX, 3alUTa
KYPCOBBIX ITPOEKTOB
(pabor), 3auer,
Pacuernas pabora, Tecr,
Otuer o KypcoBoi
pabore

IK-9 + +

KonTtponbHas pabora,
Jlomarmaee 3amanue,
Otuer no
UHAUBUAYAIEHOMY
3a/IaHMI0, 3alluTa
otyeTa, [IpoBepka
KOHTPOJILHBIX padoT,
OtuyeTt no nmabopaTopHOH
pabote, Onpoc Ha
3aHSITHIX, 3aluTa
KYPCOBBIX TTPOEKTOB
(pabor), 3auer,
Pacuernas pabota, Tecr,
OTtuer no KypcoBou
pabote

6. UHTepakTUBHBIE MeTOAbI H (GOPMBI OPraHU3aALNU 00yYeHHs

He npenycmorpeno PYII

7. JlabopaTopHbie padoThl
HanmMenoBanwue nmabopaTopHbIx paboT npuBeaeHo B Taduie 7.1.
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Tabnuna 7.1 —HanmeHoBaHue 1a0OpaTOPHBIX PadOT

) 0 x
= a2 =
2 = =
2 S5
HazBanus pasznenon HaunmenoBanme nabopatopHbix paboT g &5
: : S
> & )
o Q <
~ S
2 cemecTp
1 Beenenue; UccnenoBanue 3akonoB Oma u Kupxroda B 4 |TIK-9
ANEKTPUUYECKON LTI TPU TAPMOHUYECKOM
BO3JICUCTBUU
Hroro 4
2 OCHOBHBIE METO/IBI HccenenoBanue pa3BeTBICHHON IMHEHHON LIETIH IIPU 4 |TIK-9,IIK-7
aHaJIN3a JIMHEHHBIX rapMOHUYECKOM BO3JICHCTBUH
JICKTPUYECKUX IeIel B
SMCeKTpHHeC Lere HccnenoBanue BXOAHBIX U IEPEIATOYHBIX YaCTOTHBIX 4
CTAHOBUBILIEMCSI .
y XapaKTEPUCTUK allepUOIUIECKHX 1IETIeH MepBOT0
SKUM
pe ¢ MOpsIKa
Hroro 8
3 KoMmrIurekcHble 1 HccnenoBanue 4aCTOTHBIX CBOMCTB PEAKTHBHBIX 4 |TIK-7,IIK-9
omepaTopHbie PYHKIIUU | ABYXITOJTIOCHUKOB
nu. YacTOTHEI
e acto © Htoro 4
XapaKTEPUCTUKH
Hroro 3a cemectp 16
3 cemecTp
4 Pe3oHaHCHEBIE 1[EITH UccnenoBanue 4acTOTHBIX CBOMCTB 4 |TIK-7,IIK-9
MTOCJIEIOBATEILHOTO U TTapaJlJIETbHOTO
Kosie0aTeNbHbIX KOHTYPOB
Hroro 4
5 Teopus Uccnenoanue LC- punbTpos 4 |IIK-7,1IK-9
YETHIPEXTIOJTFOCHUKOB Vitoro 4
6 Llenu ¢ WccnenoBanue NAIMHHON JTMHUHU B CTAIlMOHAPHOM U 4 |TIK-7,IIK-9
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pacnpeaeeHHbIMU
napaMeTpamu

MEPEXOTHOM pexKHMax

Hroro 4
7 Ilepexonubie poniecchl | MccnenoBanue mepexoaHbIX MPOIECCOB B IEMAX 4 |TIK-7,IIK-9
B JIMHEWHBIX MIEPBOTO U BTOPOTO MOPSAKA
INEKTPUUYECKUX LIETIAX
p = Hroro 4
Hroro 3a cemectp 16
Hroro 32
8. IlpakTnyeckue 3aHATHS (CEMUHAPHI)
HawnMeHnoBaHMe paKTHYECKUX 3aHATHH (CEMHHAPOB) MpuBeaeHO B Tabuie 8.1.
Tabnuna 8.1 —HaumeHoBaHKe NpaKTUYECKKUX 3aHATUH (CEMUHAPOB)
A O
5 25
2 = =
2 25
HasBanus pasznenos HanmenoBaHMe MpaKTHYECKUX 3aHATHH (CEMHHAPOB) 3 - 5
< : <
> I o
& S 2
~ S
2 cemecTp
1 Beenenue; [TocnenoBarenbHOE U AapaJUIEIbHOE COCTUHEHNE 2 IIK-7
CONPOTHUBIICHUN. «Pa30pBaHHBIE» U <BAKOPOUYCHHBIE
YYaCTKH AJIEKTpUUecKkoil nenu. 3akon Oma B
PE3UCTUBHBIX IEMX .
Hroro
2 OCHOBHBIE METOIbI WNneanbHble HCTOUHUKH HAIPSIKEHUS U TOKA, [1IK-7
aHaJIM3a JTUHEHHBIX TeHEepaTOPhI, YKBUBAJICHTHBIC TPEOOPA30BaHNUS B
JNIEKTPUYECKUX LIeTIel B |CXeMax C FreHepaTopaMu TOKa U HaIpsDKEHUS,
TaHOBUBIIIEMCSI
YCTaHo eMe 3akonbl Oma u Kupxroda B 11ensx mocTOSTHHOTO TOKA. 2
eXH1Me
p bananc moutHocTH.
OCHOBBI METO/]a KOMILJIEKCHBIX aMIUIUTY/L
3akonsl Oma u Kupxroda B KoMIuIeKCHOH dopMme.
BektopHble quarpaMMbl TOKOB M HaIIPSKEHUH.
bananc momiHocTH
MeTo bl KOHTYPHBIX TOKOB U Y3JIOBBIX HaIPsKEHUH
Mertox sKBHUBaJIeHTHOTO TeHeparopa. Pabora ¢ 2
TPOOHO-KOMIUIEKCHBIMU () YHKITUSIMHU
Htoro 14
3 KommiekcHbie 1 Kommekcabie pynkiuu. YacToTHbIC 4 ITK-7
orepaTopHbie QYHKIIMU | XapakTepucTuku. [lomoca mpomyckanus
enu. YacToTHbIE
a MYVII ¢ 3aBucuMbIMU UCTOYHUKaMU. OniepaTOpHbIE U 2
XapaKTePUCTUKU
KOMIUICKCHBIC (DYHKITUU B CXEMaX C 3aBUCHMBIM
HUCTOYHUKOM
Hroro 6
Hroro 3a cemectp 22
3 cemecTp
12
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4 Pe3oHaHCHBIE IIEITA OnuHO4YHBIE KOJIeOaTEeIbHBIE KOHTYPhI [1K-7, IIK-
Hroro ?
5 Teopus Tema 1 BuyTpeHHHE mapaMeTpsl ITK-7, T1K-
YETHIPEXIOIIOCHUKOB 4eThIPEeXMOMOCHUKOB; TeMa 2 XapakTepucTUIecKue 9
rmapamMeTphl YEThIPEXTOMIOCHUKOB; Tema 3 OuinbTpbl
Hroro 6
6 e ¢ Pacuet napameTpoB 1 peKUMOB B JITMHHBIX JIMHUSX ITK-7, T1K-
i TICHHBIMU
pactipeiene Uroro 4 9
napaMeTpamu
7 Ilepexonubie mpouecchl | Pacuer nepexoansix npoueccoB JIDL. Onpenenenue 4 [K-7, ITK-
B JIMHEUHEIX Ha4yaJIbHBIX YCJIOBUH, 3aKOHBI KOMMYTaMu , MeTo b1 9
JIEKTPUUECKUX LEIAX pacuera 111
Hroro
8 BpemeHnHbIe 1 BpemeHnHble XapaKTEpUCTUKY LIETIEH U UX CBSI3b C 2 I1K-7, IIK-
YaCTOTHBIE 4acTOTHbIMU. [[OHSTHE UMITYJTECHOM M IEPEXOTHOU 9
XapaKTePUCTUKU U HX XapaKTePUCTHKU. VX B3aUMOCBSI3b
B3alMOCBS3b Vitoro 2
Hroro 3a cemectp 18
Hroro 40

9. CamocrosiTeibHast padoTa

Bunasl camocTosTenbHOM paboThl, TPYJ0EMKOCTh U (POpMUpPYEMbIE KOMIIETEHIIMU MTPEICTABICHBI B

Tabiune 9.1.
Tabnuua 9.1 —Bunel caMocTOATENbHOM padoThl, TPYIOEMKOCTh M (hOpMUpPYEMble KOMIETEHIIUU
3 @]
= z S
2 = =
. e O =
Bunrr camocTosITeILHON S o 20
HasBanus pasnenos 5] S5 DopMBbI KOHTPOJIS
paboThI S S E
= &2
a o g
= S
2 cemecTp
1 Beenenue; IToaroroBka K 2 [1K-7, JlomamrHee 3amaHue,
MPAKTUYECKUM 3aHATHSIM, TIK-9 Ornpoc Ha 3aHATUSAX,
ceMHHapam OtuyeTt no nmabopaTopHOH
Te, Tect
[TpopaboTKa JIEKIIHOHHOTO 1 pabore, Tec
MaTtepuana
OdopMieHre 0TIETOB 1O 4
nmabopaTopHBIM paboTam
Hroro
2 OCHOBHBIE METOIBI IToaroroBka K [1K-7, JlomamrHee 3amaHue,
aHaJIM3a JTUHEHHBIX MPAKTUIECCKUM 3aHSATHUSM, IK-9 3amuTa oT4eTa,
SJIEKTPUYECKUX LIETIEH B | CEMUHAapam KontposbHas padoTa,
TaHOBUBIIIEMCSI PEKIM POC Ha 3aHATHUIX
yCeTaHo eMes pe © | TIpopaGoTka JEKIHOHHOTO 3 8 poc Ha 34 '
TYET 110
MaTepuaia
WHIWBUIYATEHOMY
IToaroroBka K 6
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nabopaTopHBIM paboTam

3aganuio, OT4uer 1mo
naboparopHoit padore,

BrinonHeHune 9 I
. OBEpKa KOHTPOJIBHBIX
WHIUBUAYAIbHBIX 3a1aHUN POBCp p
pabot, PacuetHas pabora,
Hroro 23 Tecr
3 KomruiekcHbie 1 [ToaroroBka k 2 |IIK-7, JlomarmHee 3agaHue,
omnepaTtopHble PYHKIIMU | MTPAKTHUYECKUM 3aHATHSIM, [1K-9 Kontposbnas padoTa,
uenu. YactoTHble ceMHHapam Otuer o nabopatopHoit
XapaKTepUCTUKU abore, Tect
P p [TpopaboTka JEKIIMOHHOTO 2 p ’
MaTtepuana
IToaroroBska K 4
nabopaTopHBIM paboTam
OdopmiieHre 0TYETOB TIO 6
nabopaTopHBIM paboTam
HUtoro 14
Hroro 3a cemectp 44
3 cemecTp
4 Pe3oHaHCHBIE IIENTA IToaroroBka K 2 [1K-7, JlomamrHee 3amaHue,
MIPAKTUYECKUM 3aHATHSIM, [1K-9 3amuTa otdyera, OTUeT No
ceMUHapam nabopaTopHoi pabore,
Pacuernas padora, Tect
[TpopaboTka JIEKIIHOHHOTO 2 acaeTHad pabora, Tec
MaTepuana
OdopMmieHre 0TIETOB 1O 4
nmabopaTopHBIM paboTam
Brinonnenue KypcoBoro 6
npoekTa (paboThi)
Hroro 14
5 Teopus IToaroroBka K 4 [1K-7, JlomamrHee 3amaHue,
YETHIPEXITOIFOCHUKOB MPAKTUICCKUM 3aHATHSM, IK-9 3amuTa oT4eTa,
ceMHHapaMm KonTponbhas pabora,
TUET 10 K BOM
[TpopaboTka JEKITMOHHOTO 2 OTHeT 1o KypcoBo
pabore, OtueT 1o
MaTepuana .
naboparopHoit padore,
OdopmiieHne OTYETOB 10 4 Pacuernas pabora, Tect
n1abopaTopHBIM paboTam
Brinonuenue KypcoBoro 16
npoekTa (paboThi)
Utoro 26
6 Llenu ¢ IToarorosxka x 2 TIK-7, JlomarHee 3aaHue,
pacnpenereHHbIMU MPAKTUYECKUM 3aHATHSIM, [1K-9 3ammra otuera, OTYET IO
napameTpamu CeMHUHapaM nabopaTopHoii pabore,
Tect
[TpopaboTka JEKIIMOHHOTO 2
MaTtepuana
OdopmiieHre 0TYETOB TIO 4
nabopaTopHBIM paboTam
Utoro 8
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7 Ilepexonnbie mpouiecchl | [loaroroBka k 2 [1K-7, JlomamrHee 3amaHue,

B JIMHEHHBIX [IPAKTUYECKUM 3aHATHSIM, [K-9 3amuTa otdyera, OTUeT no
INEKTPUUYECKUX LIETIAX ceMHHapaM UHAUBUAYAIEHOMY
aHu TYET I
[TpopaboTKa JIEKIIHOHHOTO 2 sajanmio, O 1er 1o
nabopaTopHoO# pabore,
MaTtepuana
Pacuernas paborta, Tect
OdopMieHre 0TIETOB 10 4
nabopaTopHBIM paboTam
Bremmonnenue 6
WHIUBUAYAIbHBIX 3a1aHUN
Hroro 14
8 Bpemennsie u IToaroroBska K 2 [1K-7, JlomamHee 3aganue, TecT
4acTOTHBIC MPAKTUICCKUM 3aHSATHUSM, IK-9
XapaKTePUCTUKU U UX ceMHHapaMm
B3aMMOCBS3b
3aHMOCBA3 Uroro 2
Utoro 3a cemectp 64
ITonroroska u cmaya 36 DK3aMeH
sK3aMeHa / 3auera
Utoro 144

10. KypcoBas padora (nmpoekr)
TpyaoeMKOCTh ayJAMTOPHBIX 3aHITUH W (POPMUPYEMbIE KOMIETCHIIMM B PaMKaxX BBIOTHEHUS
KypcoBo# paboTs! (mpoekTa) npeacrabieHbl Tabmuie 10.1.

CoriacHO MHIUBHUIyaJIbHOMY IOU(PPY CTYIEHTY HEOOXOAMMO pacCUMTaTh YacCTOTHBIC
XapaKTEPUCTHKH TPaH3UCTOpa (IKBUBAICHTHAs CXEMa - YETHIPEXIOJIOCHUK C 3aBHCHMbBIM HUCTOYHHKOM
(mo BapmaHTam)) M COCAMHEHHOW C HUM KacKaJHO Harpy3ku ( SKBHBAJICHTHAs CXeMa- MapalieibHbIC
KosebarenpHbie KOHTYpHI I-1ll poma, a takke mpocteiimue LC-punaptpel ¢ myHtamu). [locTpouTh
YAaCTOTHBIC XapaKTEPHCTHKH , CPAaBHHUTh C pe3y/IbTaTaMH aBTOMATH3MPOBAHHOTO pacdera C MOMOIIbIO
ADS i Qucs.

Tabmuua 10.1 — TpynoeMKOCTh ayAMTOPHBIX 3aHATHH M (QOpMHpyeMble KOMIETEHIMH B paMKax
BBIMOJIHEHUS KypCOBOM paboThI (IIpoeKTa)

.y Y
5 25
2 = 5
Z e 5
o S o4
HanmeHnoBanue ayAMTOPHBIX 3aHATHI 5 7 Sl
2 2 £
4 a.
a o 2
= S
3 cemectp
HccnenoBanue CIOXKHOW TMHEHHON IEKTPUIECKOM TIETH 2 [1IK-7, I1K-9
COCTOSIIEH U3 KACKAJHOTO COSTMHEHUS HECKOJIBKUX
YETBIPEXIIOJIFOCHUKOB, B YaCTOTHOM oOyiacTu:Pactipenenenue
BapUaHTOB 33J]aHU , MOSICHEHUE MU pa 3a7aHus, O0bICHEHHE
OCHOBHBIX 0003HaYEeHHI
HccnenoBanue 4aCTOTHBIX XapaKTEPUCTHK HATPY3KU 2
HccnenoBanue Tpan3ucTopa ¢ 0000IIEHHOW HArpy3KOit 2
HccnenoBanue TpaH3ucTopa ¢ H30MpaTebHON Harpy3Koi 2
3ammuTa KypcoBOil pabOThI 2
Hroro 3a cemectp 10
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BapUaHTaM)

10.1. Tembl KypcOBBIX padoT (MPOEKTOB)
[TpumepHas TeMaTHKa KypCOBBIX paboT (TPOEKTOB):
— CxemHbple (DYHKIHMH M YaCTOTHBIC XapaKTEPUCTHKH JIMHEHHBIX DJICKTPUUSCKHX Iemnei ( 1mo

11. PeiiTuHroBasi cucreMa jJisi OEHKHU yCIeBAeMOCTH 00y4ar0 M XCs

11.1. baanbHbIe OLEHKH IS 3J1eMEHTOB KOHTPOJIS
Tabnuua 11.1 —banabHbIe OIIEHKH I SJIEMEHTOB KOHTPOJIS

CornacoBaHa Ha noptane Ne 23997

N . MaxkcuManbHbIN
. MaxkcumaabHbIH MaxkcumaabHbIT
DneMeHThI y4eOHOM OaJi 3a epuos Bcero 3a
6am Ha 1-yto KT ¢ | Gamn 3a mepuon
NeSTeNbHOCTH mexny 2KT u Ha ceMecTp
Havana cemectpa | Mmexay 1KT u 2KT
KOHEII CeMecTpa
2 cemecTp
JlomamrHee 3aqaHue 3 3 2 8
3auer 20 20
KoHntposbHas padota 15 10 25
Ornpoc Ha 3aHATHUIX 4 5 1 10
Oruer 1o 10 10
WH/IMBUTyaIbHOMY
3aJaHUIO
Otuyet no nmabopaTopHOMH 2 8 8 18
pabote
Tect 3 6 9
Htoro makcumym 3a 24 39 37 100
epuo.
Hapacraromum urorom 24 63 100 100
3 cemecTp
JlomarHee 3a1aHue 2 2 3 7
3ammura KypcoBbIX 10 10
npoekToB (padoT)
KoHntponbHas padota 5
Otuer no 5
WH/IMBUTyaTbHOMY
3aJaHUIO
OTtyeT o KypcoBoit 5 7 12
pabore
Otuer o mabopatopHoit 5 8 7 20
pabore
Pacuernas pabora S
Tect 2 6
Hroro makcumym 3a 16 27 27 70
nepuo.
DK3aMeH 30
Hapacraromum nrorom 16 43 70 100
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11.2. IlepecueT 6a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer GaIOB B OIEHKH 32 KOHTPOJIbHBIC TOUKH Mpe/IcTaBieH B Tadbmwmie 11.2.
Tabnuua 11.2 —lepecueT 6ayIOB B OLIEHKH 32 KOHTPOJIbHBIE TOUKH

basnel Ha 1aTy KOHTPOJIBHOM TOYKH Onenka

> 90%o0T1 MakcuManbHON CyMMbI OaiutoB Ha AaTy KT 5

Ot 70%10 89%o0T MakcuManbHO# cymMMbl 6aytoB Ha naty KT

4
Ot 60% 10 69% 0T MakcuManbHOM cyMMBI O6aiioB Ha naty KT 3
2

< 60%oT1 MakcumanpHON cyMMBbI OayutoB Ha aaty KT

11.3. Ilepecuet cyMMBbI 062J1710B B TPAAULMOHHYIO M MEKAYHAPOIHYIO OLlEeHKY
[lepecuer cymmbl 0ayioB B TPAAMLMOHHYIO U MEXIYHAPOJHYIO OILICHKY MPEACTaBICH B TaOJIuUIEe
11.8.
Tabnuna 11.3 —IlepecueT cymMMbl 0JIJIOB B TPAAUIIMOHHYIO M MEXIYHAPOIAHYIO OLIEHKY

Hrorosas cymma 6aiios,

Omenka ('OC) YUUTBIBACT YCIIEIIHO CIAHHBIN Omnenka (ECTS)
9K3aMEH
5 (oimuHO) (3a4TEHO) 90 - 100 A (Tau4mo)
85 -89 B ¢uenp xoporio)
4 (xopoiio) (3a4TeHO) 75 -84 C %oporiio)
70-74
D (ymoBaeTBOPUTEIIBHO)
3 (Y1OBIETBOPUTEIHHO) 65 - 69
(3aureno) 60 - 64 E {locpencTBeHHO)

2 (HeYIOBJIETBOPHUTEIHHO) (HE

Huxe 60 6aiuios F (meynoBieTBOpUTETHLHO
3a4TEHO) (reyn p )

12. Yyeb6HO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecnieYeHUe TUCIIHIIIMHBI

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 oopamenus: 08.05.2018

12.2. JlononHUTeIbHAS JUTEPATYpa

1. Tlomor B.II. OcuoBsbl Teopuu teneit.-M.: Boicur.mk., 2000.-574. (Hanmuune B OuOIMOTEKE
TYCVYP - 1895k3.)

2. Jloce A.K. Teopust TMHEHWHBIX dIEKTpHUecKuX Heneit.-M.: Beicur.mik.,1987.-512. (nanuune
B oubmoteke TYCVYP - 335k3.)

3. Marxanos I1.H. OcHOBBI aHanm3a 3yieKTpudeckux menel. JInneinpie nenu.-M.: Beicnr.mik.,
1990.-336 (nanuune B 6ubmmoreke TYCVYP - 225k3.)

4. Benenkuii, A.®. Teopust THHEWHBIX 3JCKTPUIESCKUX LENeH [DIeKTpoHHBIH pecypc] : yueo.

— OnekrtpoH. nan. — Cankr-IletepOypr : Jlans, 2017. — 544. — Pexum gocrymna:
https://e.lanbook.com/book/9191faTa obpamenus: 30.05.2018.

12.3. YuyeOHO-MeTOAMYECKUE TOCOOUA

12.3.1. O6s3aTesibHBbIE YUeOHO-METOANYECKHE MTOCOOUS
1. Teopus snekTpuUecKuX Ienei: YueOHoe mocodue K MpakTHYCCKUM 3aHsATHIM / MenbHHUKOBa
. B., Oyoosuk K. 1. - 2012. 156 c. [DOnektpoHHBIi pecypc] - Pexum pocryna:
https://edu.tusur.ru/publications/143&ata oopamenwus: 08.05.2018.
2. MUccnenoBanue 3akoHoB Oma m Kupxroda B IMEKTpUYECKOW IeNW NpPU TapMOHUYECKOM
BO37elcTBUH. PykoBOACTBO K TabopaTopHoii pabote NO2 /Menbuukosa U. B., T'ones b. @., JIyoosuk K.
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10. - 2013. 10c. (pexoMeHIOBAaHO Ui CAMOCTOSTEILHOW PabOTHI) [DNeKTpOHHBIA pecypc] - Pexum
noctyna: https://edu.tusur.ru/publications/3444ata oopamenus: 08.05.2018.

3. Teopus snekrpudeckux neneid. Yactp 2: Yueonoe mocodue / ITomosa K. 0. - 2015. 16C:.
(pexoMeHIOBaHO JUISI  CaMOCTOSITEIbHON paboThl) [DnekTpoHHbIi pecypc] - Pexum mocryma:
https://edu.tusur.ru/publications/553fara oopamenns: 08.05.2018.

4. Meroapl MAaTEMaTHYECKOTO OMUCAHMS U pacyueTa CI0XHOU JIMHEHHOM AIEKTPUYECKON 11enH B
CTallMOHAPHOM pexuMme. VIcXomHble [aHHBIC, METOAMYECKHE VYKa3aHWs, NPHUMEpPhl pacueTa H
KOHTPOJIBHBIX BOMPOcOB K 3amanuto / MenpuukoBa M. B. - 2012. 44c. (pekoMeHIOBaHO st
CaMOCTOSITENTbHOU paboThI) [DnexTpoHHBIi pecypc] - Pexum JIOCTyTA!
https://edu.tusur.ru/publications/143flata oopamenwus: 08.05.2018.

5. OcHoBbl Teopum 1eneii. CxeMHble (YHKIMHM U YAaCTOTHBIC XapaKTEPUCTUKU JTHHEHHBIX
AIIEKTPUUECKUX Ienei: MeToanyeckue yKa3aHus 110 BBITOJHCHHIO KypcoBoii pabotel / Mensuukosa 1. B.
- 2012. 68&. (pekOMEHJ0BaHO /ISl CAMOCTOSTEIBHOM PadoThI) [DeKTpoHHBIN pecypce] - Pexxum nocrymna:
https://edu.tusur.ru/publications/1548ata oopamenus: 08.05.2018.

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

7. IlpaBuia MOATOTOBKH, BBIOJHEHHS M O(OpMIIEHUs JTa0opaToOpHO paboThl: MeTtoanueckue
yKa3aHUS K BBIMOJHEHUIO JTabopaTopHbix pabor / MenbuukoBa U. B., T'ones b. @., JIyoosuk K. IO.,
Jmutpues B. [1. - 2011. 2%. (pekoMEeHI0BaHO JIJIsl CAMOCTOSTEILHON PaboThl) [DNEeKTPOHHBIN pecypc] -
Pexxum noctyna: https://edu.tusur.ru/publications/114@ara o6pamienus: 08.05.2018.

8. MHccnenoBanue nmepexoHbIX 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 ob6pamienus: 08.05.2018.

9. MHccnenoBanue OJUHOYHBIX KOJIeOAaTEIbHBIX KOHTYPOB: PykoBOACTBO 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%. [DnekTpoHHbBII
pecypc] - Pexxum nocryna: https://edu.tusur.ru/publications/344iara o6pamenus: 08.05.2018.

10. UccnenoBanue pa3BETBICHHOW JIMHEWHOW IIeMM TIPM TapMOHHYECKOM BO3JCHCTBUM.
PykoBojcTBo k 1aboparopnoit pabore NOo3 /MenbuukoBa U. B., 'ones b. @., /Iy6osuk K. 1O. - 2013. &.
[DnexTponnslii pecype] - Pexum mgoctyma: https://edu.tusur.ru/publications/3442nara obpatieHus:
08.05.2018.

11. KazakeBuu, JI. 1. MeTonuueckre peKOMEHAAIIMH IO CAMOCTOSATEIBLHON paboTe CTYACHTOB
BCEX CIEIHMATBHOCTEH M HampaBiCHUU: YUeOHO-METOIUYeCKOoe IMocoOue [DiaekTpoHHbIH pecype] /
Kazakeenu JI. U. — Tomck: TYCYP, 2016. — 15 c¢. — Pexum gocryna:
https://edu.tusur.ru/publications/60&fra ooparmenus : 08.05.2018.

12.3.2. YuyeO6HO-MeTOAMYECKHE TOCOOMSI 1JIsI JIMI C OTPAHNYEHHBIMH BO3MOKHOCTSIMHU 3/I0POBbSI U
HHBAJINI0B

Y4eOHO-MeTOInYeCKHe MaTepHuaibl UIsl CAMOCTOATEIBHON U ayTUTOPHON paboThl 00ydaroInXcs
U3 YHCIIa JIUI] C OTPAaHUYCHHBIMU BO3MOXXHOCTSIMH 3/JOPOBBSI M HHBAJIUIOB IPEIOCTABIAIOTCS B (hopmax,
alalTHPOBAHHBIX K OTPAaHUUYEHHSIM UX 3/I0POBbs U BOCIIPHUATUS HHPOPMALIUH.

J1s1 M1 ¢ HApYIIeHUsIMH 3peHus

- B (hopMe NIEKTPOHHOTO JOKYMEHTA,

- B IIEYaTHOH (pOpMe yBETUUEHHBIM IIPHUPTOM.

J1s Iun ¢ HapylIeHHsIMU cIyXxa:

- B ()OpMe 3ITEKTPOHHOTO JJOKYMEHTA,

- B IIeUaTHOM opme.

J1s un ¢ HapyleHUsIMU OTIOPHO-IBUIATEIbHOI0 aNnapara:

- B ()OpMe 3ITEKTPOHHOTO JJOKYMEHTA,

- B IIeUaTHOM opme.

12.4. TIpodeccnonaibHbIe 0a3bl JaHHBIX U HMHPOPMAIHOHHbIE CTIPABOYHbIE CHCTEMBI
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1. Hayunas snektponnas OuOimoreka eLIBRARY.RU http://elibrary.ru — momnorekcrosas,
pedepaTuBHas 0a3a TaHHBIX.

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

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

12.5. [lepuoauyeckue U3AaHUA
1. Texauka paauocBszu. OMCKHI HayYHO-HCCIICOBATEIBCKHI HHCTUTYT IPHOOPOCTPOCHUS
(Omck). http://www.oniip.ru/nauka/publikatsii/tekhnika_radivyazi/index.php

13. MaTepuajbHO-TeXHUYECKOEe o0ecnevyeHue JUCHUILUINHBI U TpedyeMoe MporpaMMHoe
ol0ecrieyeHue

13.1. O0mue TpedoBaHUSA K MaTePUATbHO-TEXHUYECKOMY H MIPOrPaMMHOMY o0ecle4eHn 0
AUCHUIINHBI

13.1.1. MaTepuajibHO-TeXHUYECKOEe U POrpaMMHoOe oOecnedyeHue 1JIs JeKIIUOHHBIX 3aHATHIi
s mpoBeneHus 3aHATUH JISKIIMOHHOTO THIIA, TPYIIIOBBIX W WHAWBHIYATbHBIX KOHCYJbTAIIHH,
TEKYIIET0 KOHTPOJIS U MPOMEKYTOUHOHN aTTeCTallMU UCIONb3yeTcs yueOHas ayIuTOpUs ¢ KOJMYECTBOM
MOCaJI0YHBIX MECT He MeHee 22-24, o0opynoBaHHash JTOCKOW M CTaHIAPTHOW ydeOHOH Mebenblo.
Nmerorcss aeMOHCTpallOHHOE 00OpyHOBaHWE H y4eOHO-HATISTHBIE TOCOOWs, O00eCIeYnBArONINe
TEMaTHYECKHE WILTIOCTPAIMH 10 JICKIIMOHHBIM pa3zeiiaM JUCIIUTLIHHEI.

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

VYueOHas aynuTopus

yueOHasi ayIuTOpus IJIsl TMPOBEICHUS 3aHATUN JIEKIMOHHOTO THWIA, ydeOHas ayIuTopus IS
MIPOBE/ICHUS 3aHATHIA MPAKTHYECKOTO THIA, ydeOHas ayqUTOPHUs Il IPOBEICHUS 3aHATHI CEMHHAPCKOTO
TUIA, TTOMEIIEHUE JUIS MPOBEACHUS TPYIIOBBIX W MHIUBUIYaTbHBIX KOHCYJbTAIMM, MOMEIICHHUE IS
MIPOBEJICHUS TEKYIIETO KOHTPOJISI U IPOMEKYTOUYHOU aTTeCTaIlNU

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

Omnucanue UMEIoIIerocs 000pyI0BaHUS:

- KommiekT cienmanu3upoBaHHol yueOHOW MebenH;

- PaGouee mecto mpemogaBaterts.

[IporpamMmmMHOe oOecrieueHue He TpedyeTcs.

314

yueOHasi ayIuTOpHs JUIS MPOBEICHUS 3aHATHH NMPAKTHYECKOTO THUIIA, ydeOHas ayJuTOpHs I
MIPOBEICHUS 3aHATUI J1aOOPATOPHOTO THIA

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

Omnucanue UMeEIoIIerocs 000pyI0BaHUS !

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

- 16 pabouux craHIumii, (KOMIBIOTEPOB), Ha Oa3e mporeccopos Intel Core i5;

- KommutekT cnenmann3upoBaHHoO# yueOHOM Mebeny;,

- PaGouee mecto npenomaBarerns.

[IporpammHuoe obecrieueHue:

— Microsoft Windows 81 amxe

— Google Chrome

- Keysight SystemVue

— Microsoft Office 20101 nmxe

— Mozilla FireFox

- Qucs

- PTC Mathcad13, 14

- Velleman PcLab2000LT
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13.1.3. MaTepuajibHO-TeXHHYECKOEe U MPOrPpaMMHoOe oOecnedyeHue 1Jis1 J1a00paTOPpHbIX padoT
JlaGopaTtopust «OCHOBBI TEOPUH TIETICH»
yueOHast ayJUTOpHUs AJIsl IPOBEACHHS 3aHATUH TaOOpaTOPHOTO THUIIA
634034, Tomckas obnacTs, . Tomck, Bepmuauna ynuna, 1. 47, 314 ayn.
Omnucanue UMEIoIIErocs 000pyI0BaHUS !
- Tocka marautHO-MapkepHass BRAUBERG (2mir.);
- Koneeprop AC-DC MC5BB UPBUC (8 mit.);
- USB Ocummnorpad-reneparop PCSGU250 (&ur.);
- Bosibrmerp B3-38 (8mit.);
- 8 pabounx crannuii, (KOMIBIOTEPOB), Ha Oa3e mporeccopos Intel Core i5;
- KommiekT crienmanu3upoBaHHol yueOHOW MebenH;
- PaGouee mecto mpemnogaBaterts.
[IporpamMHOe obecrnieueHue :
— Microsoft Windows 81 amxe
— Google Chrome
- Keysight SystemVue
- Microsoft Office 20101 Huxe
- Mozilla FireFox
- Qucs
- PTC Mathcadl13, 14
- Velleman PcLab2000LT

13.1.4. MaTepuajibHO-TeXHHYECKOEe U IPOrpaMMHOe oOecnevyeHue IS CAMOCTOSITeIbHOM PadoThl
JI7ii caMOCTOSTENIbHOW pabOThl UCIONB3YIOTCS y4UeOHbIC ayTUTOpHH (KOMITBIOTEPHBIE KJIacChl),
pacrojIoKeHHBIE TI0 apecam:
- 634050,Tomckas obnacts, . Tomck, Jlennna npocnekr, a. 40, 233ayn.;
- 634045 Tomckas obnactp, T. ToMck, yn. Kpacnoapmetickas, n. 146, 20layn.;
- 634034 Tomckas obnactp, . Tomck, Bepmmnanna ynuna, n. 47, 126ayn.;
- 634034 Tomckas obnacts, . ToMmck, Bepmmnauna ynuna, n. 74, 207ayn.

CocrtaB 000py10BaHUS:

- yueOHast mebelb;

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

- KOMITBIOTEpPHl HOAKIIOYEHBI K ceT «IHTepHeT» M 00ecreunBaloT JOCTYH B 3JIEKTPOHHYIO
MH(OPMAIMOHHO-00pa30BaTENbHYIO CPEely YHUBEPCUTETA.

[Tepeuenb mpOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTrepuajibHO-TeXHHYecKOe ofecnedeHne TUCIUIITUHBI IS JUI] C OTPAHUYEHHBIMH
BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIHN/I0B

OcBoeHMe TUCHUIUIMHBI JIMIAMU C OFPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 37I0POBbSI M MHBAJIUJIAMHU
OCYIIIECTBIISIETCS C UCIIOJIb30BAHUEM CPEJICTB 00YUEHHUS OOIIETO U CIIeUaIbHOTO HAa3HAYCHHUS.

[Tpu 3aHsATHSAX C OOy4alOUIMMKCS € HapYWIEHUSIMU CJyXa MPelyCMOTPEHO HCIOJIb30BaHUE
3BYKOYCUJIMBAIONIEH ammaparypbl, MYJIbTUMEIUWHBIX CPEACTB W JPYIrUX TEXHUUECKUX CpEICTB
npuema/mepenaun yueOHON mHMOpMAIMK B JOCTYIHBIX (popMax, MOOHIIBHOM CHCTEMBI MPEMOIaBaHuUs
JUISE OOYYaIONUXCsl ¢ WHBAIMIHOCTHIO, MOPTATUBHOW MHAYKIIMOHHOW CHCTEMBI. YueOHasl ayJuTOpHs, B
KOTOPOW 3aHUMAIOTCSl OOydarolHuecs ¢ HapyIIeHHEM clyxa, 00opyaoBaHa KOMITHIOTEPHOW TEXHHKOM,
ayIMOTEXHUKOW, BUAEOTEXHUKOM, JIEKTPOHHOM TOCKOM, MYJIbTUMEIUIMHON CUCTEMOM.
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[Tpu 3aHATHAX C 00YYAIOUIMMHUCS ¢ HAPYLIEHUSIMU 3PEeHUSIMH TIPETyCMOTPEHO UCIIOIb30BaHUE B
JICKIUOHHBIX M YYEOHBIX ayJUTOPHAX BO3MOXKHOCTH IPOCMOTpPA YyIOaJCHHBIX OOBEKTOB (Hampumep,
TEKCTa Ha JOCKe WM Cllaiija Ha HSKpaHe) NpH TOMOIIM BUACOYBEIUYUTEICH Ui KOM(OPTHOrO
IPOCMOTPA.

[Ipu 3aHATHAX ¢ O0OydyalOIIMMHUCS € HAPYWIEHUWSIMH OINOPHO-ABUraTeJIbHOI0 amnmapara
UCTIONIB3YIOTCSl AIbTEPHATUBHBIC YCTPOWCTBA BBOJA HMH(OpMAIMU W JPyrHe TEXHUYECKUE CPEACTBA
npuemal/nepenaun y4eOHOH MH(pOpPMaNMK B JOCTYIMHBIX (OpMax, MOOMIBHON CHUCTEMBI OOYUCHHS IS
JIIOIEN ¢ MHBAIMIHOCTEIO.

14. OueHo4YHbIe MATEPUAJIBI H METOAHYECKHE PEKOMEHIAIUH M0 OPraHU3AIMN U3YyYeHNs
JUCIUIINHBI

14.1. Conep:xanue OLleHOYHBIX MAaTEPHAJIOB U METOAHYECKHE PEKOMEeHAAINH
Jnist olleHKH cTeneHu c(hOpMUPOBAHHOCTH M YPOBHSI OCBOEHHS 3aKPEIUICHHBIX 3a JUCIHUILTHHON
KOMIIETEHIH NCIIOIb3YIOTCSl OLIEHOYHBIE MAaTEpUaIIbl B COCTABE!

14.1.1. TecToBbIe 3agaHuSA

1) 3 7 2+ j2 —(0.25 +0.25) 0
aJlaHbl Z-apaMeTphbl YeTHIPEXTIOMIOCHUKA: Z = . ; . Onpenenuthb
A Pamerp p —(0.25 + j0.25) 2 + 2 et
THUII YETHIPEXTIOIIOCHUKA.
a) aBTOHOMHBIM U CHMMETPUYHBII B) HEaBTOHOMHBIN u
HECUMMETPUYHBIN
0) HEaBTOHOMHBIN ¥ CHMMETPHYHBIH ') aBTOHOMHBIH U HECUMMETPHUYHBIH
2) st 0OpaTMOro YeTHIPEXIOIIOCHUKA B ypaBHEHHUSX Tuma A 3amaHbl kodpdunueHts: Ai;=1;
A21=j0.3; A2,=0.4.Onpenenuts 3HaucHre K03 dunueHTa A,
a) 1l B) -2
0) 0 r) 2j
3) JI1s1 4eThIpEeXMOIFOCHUKA C U3BECTHBIMHU A-TIapaMeTpaMu:

11 = —j01U2 + Iz
OHpeI[eJ'II/ITB Koa(b(l)I/IHI/IeHT nepeaadun 1o HaAIpPsH>KCHHUIO KU B PCKUME XOJIOCTOI'0O X0/Ja Ha BBIXOAC.

{01 = (1-j)U, + 101,

a) 0.5+j0.5 B) 0
0)1 r) 10
4) Onpenenute Z-mapamMeTpbl YETHIPEXIONIOCHUKA, s KoTtoporo (puc. 1) oTaenbHbIE

COIPOTHBIIEHUS yKa3zaHbl B Omax. BriOepure npaBUiIbHbIN OTBET.

zl z3

—] o

22 Z1=30m; Z2=7On; Z3=30w;
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Puc.1
a) Z11:=100wm, Z1,= -70M; Z1=7 OMm; Z»;=-100m
0) Z11:=100m, Z15= TOm; Z21=7 Om; Z5=100m
B) Z11=30M, Z1,= T0OM; Z21=7 OM; Z2,=3 Om
r) Z11=30m, Z1,= 100Mm; Z;=100m; Z2,=3 Om

5) JInsi CHMMETPHUYHOTO YETHIPEXTIONMIOCHIKA XapaKTePUCTHUIECKOE COMPOTHBICHUE OMPEICIISCTCS
CIICAYIOIIMMHU BBIPAKEHUSIMH (BO3MOXHO HECKOJIBKO OTBETOB):

a) Ze =\ Zpxxx " Zx K3 6) Ze = \/ Zppix xx " ZBx xX

Azz

Azy 1) Z.=
= Az

Azz
6) B kakoMm ciydae 3eKTprYecKas Ierb OyAeT HEMblo ¢ pacipeeICHHBIME TapaMeTpaMu?

B) Z,=

a) B menu oTCyTCTBYIOT MOTEpH.
0) Jnuna nuauu 6omee 1 KM.
B) ['eoMeTpuueckue pa3Mephl HEH CON3MEPUMBI C JUTHHOW BOJHBI JJIEKTPOMAarHUTHBIX KOJICOAHUI
r) HampsokeHue v TOK B JIMHUH SBJISIOTCS TOJIBKO (DYHKIMEH BPEMEHU
7) PexuMm, B KOTOPOM HEPrysi YaCTUYHO TTOTIIONIACTCsl Harpy3KOi, Ha3bIBACTCS:
a) PESKHMOM JIMHUU 0e3 UCKaKCHHH;
0) PpEeKMMOM CMEIIaHHBIX BOJIH;
B) PEKHUMOM O€TyIIei BOIHBI,
I) PEXHMOM CTOSUCH BOJHBI.
8) OmpenenuTh peXuM B JMHHM, €CIM TEPBUYHBIE mNapameTpbl JuHHH Lo = 4 M[H/kM , Cy =
400 H®/xM. JInuausg HarpyxeHa Ha UHAYKTUBHOCTG Ly = 20 M['H
a) PEeXKUMOM JINHUU O3 HCKAKCHUIA;
0) pe)KUMOM CMEIIAHHBIX BOJIH;
B) PEKHUMOM OeryIei BOJHBI,
) PEKUMOM CTOSTYEH BOJIHBI.
9) IlepexoaHas XapaKTEpPUCTUKA OTPAKACT:
a) TepexoJl CUCTEMbI B HOBOE COCTOSIHUC;
0) ATUTENBHOCTH MEPEXOIHOTO MPOIIecca;
B) PpEaKLHIO LENU Ha CTYIIEHYaTOe BO3JCHCTBHUE;
r) 3aBUCHMOCTbH BXOJHOTO BO3ACHCTBHS OT BPEMEHH.
10)ITepexomHoii mpoIiece B IIEH HEBO3MOXKEH TIPU:
a) OTCYTCTBUHU KOHJIEHCATOPA,
0) BO3JCHCTBIH T'APMOHUYECKOTO CHTHAA,
B) U3MEHECHUH SHEPTUH B PEAKTHBHOM DJIEMEHTE;
') OTCYTCTBUH PE3UCTOPA.
11)He3aBucuMbIMK Ha3bIBAIOTCS HavanbHble yciaoBus (HY):
a) He 3aBUCSIIHNE OT NapaMeTPOB LEIH;
0) coxpaHsIOIINE CBOM 3HAUCHHUS HE3aBHCHMO OT COCTOSBILECHCS KOMMYTAIINH;
B) HE U3MEHSIIOLIMECS B XOJIe BCEr0 MEPEXOIHOTO MPOoIlecca,;
T) HE 3aBUCSIIHE OT TUIIA YIIEMEHTOB.
12)Ha BbIBOJaX KaKOTO 3JIEMEHTa HEBO3MOXKHO CKaYKOOOpa3HOE M3MEHEHUE HATIPSHKCHUS ?
a) KOHJICHCATODa,
0) HCTOYHUKA HAIPSHKCHUS
B) KaTYIIKH WHIYKTHBHOCTH;
r) pe3ucropa
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13)BsiOepeTe BepHOE YTBEPIKACHHUE:!
a) K03(h(UIMEHT nepeaun ICKTPHUCSCKO LEMH MPEICTaBIsEeT COO0M OTHOIICHHE aKTUBHOM YacTH
CONPOTUBJICHUS K PEAKTUBHOM;
0) k03¢ ¢uIHeHT nepenavn MaCCHBHOM AIEKTPUIECKOH IIeMTH UMEET pa3MepHOCTh OM/M;
B) K0d(duUIMEeHT nepenaadyn AeKTPUIECKOH 1enu Beeraa paseH 10;
r) ko3 uUIHEHT nepeaayn TaCCHBHOM AIIEKTPUIECKON 1IeTH He MpeBbimaet 1.
14)ITonoca nponmycKaHus HEMH 3TO —
a) JMana3oH 4acToT, B KOTOPOM aMILIMTY/JHO-4aCTOTHAs XapaKTepucTHKa K03 DuIeHTa neperadn
OTJIMYAETCSI OT CBOETO MaKCHMAaJIbHOTO 3HAUYEHUS He Oosiee ueM Ha 31b;
0) JauMama3oH 4acToOT, B KOTOPOM (pa30-4acTOTHAS XapaKTepuCTHKa K03 HUIIMEHTa TIepeaadun
OTJINYAETCS OT CBOETO MaKCHUMAIILHOTO 3HaYCHUs He Oolee ueM Ha 31b;
B) JMAra30H YacTOT, B KOTOPOM aMILIMTYIHO-YaCTOTHAs XapaKTePUCTHKA KOdHIMeHTa epeaadn
HE OTJIIMYAETCS OT CBOET0 MAaKCUMAaIBHOTO 3HAUCHHS,
r) Juarna3oH 4acTOT, B KOTOPOM aMILIMTYIHO-YaCTOTHAs XapaKTePUCTHKA KOdHIMeHTa epeaadn
OTJIMYAETCS OT CBOET0 MHHUMAIBHOTO 3HaYCHHS He OoJiee yeM Ha 31b.
15)  Jns dunastpa HrokHEX yacToT (DHY) BIMONHAETCS COOTHOIICHHUE:!
a) a,=0mnpuw = wg 0) ac— 1lnpuw > wg
B) a. = 0npun w < wg, r) a;— onpuw < W,

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

a) ®HU;

6) ®BY;

B) II3®;

r) PO.
17) Jus nosnocs! npo3paunoct LC-unstpa (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) BeipakeHust [U1sl aMIUTATYAHO-9aCTOTHOM 1 (pa30-4aCTOTHOW XapaKTEPUCTUKU ONpPEeIIeTCs KakK:
a) OTHOIIEHUE MOJYJIS YaCTOTHOM XapaKTEPUCTHUKHU K €€ apryMEHTY;
0) MOyJIb BXOJHOTO COMPOTHBIICHHUS;
B) CyMMa pealbHOW U MHUMOW YaCTH KOMILJICKCHOTO COMPOTUBIICHHS;
r) MOJIYJb ¥ apryMEHT KOMIUIEKCHON (PYHKIIMH IICTIH.
19) Vkaxxute 00s13aTeIbHOE YCIOBHE I BO3SHUKHOBEHHUS (Pa30BOTr0 pE30HAHCA!
a) OTCYTCTBUE aKTUBHBIX CONPOTHBIICHHIA;
0) Hanmuuue XOTs Obl OJTHOTO PEAKTUBHOTO JJICMEHTA;
B) HaJMYUC PA3HOTUITHBIX PEAKTUBHBIX 3JICMECHTOB;
I) HaJUYUE 3aBUCMOTO UCTOYHHKA.
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20) Vkaxute, Kakoi U3 BUI0B (ha30BOro pe3oHaHCa BOZMOXKEH B ITOCIIEIOBATEIILHOM KOJIe0aTeIbHOM
KOHTYpe:
a) PE30HAHC HAIPSKCHUIA;
0) pe30HaHC TOKOB;
B) MapaulebHbBII PE30HAHC,
I) COBMECTHBINH Pe30HAHC.

14.1.2. Dx3aMeHALIMOHHbIE BONPOCHI
1. Ilenu c pacnpeneneHHBIMHA TApaMETPaMH.
KakoBa skBuBajeHTHasl cXxemMa 3aMeIeHUs Pa30MKHYTOTO OTpe3Ka TUHUHU 0e3 moTeph amHoN A < [ <
222
4
2. Llen ¢ pacrpeieICHHBIMH MTapaMeTPaMH.

Kak m3menutcs pexxum pabotbl coriacoBanHoil JIJI mpu moakimoueHHH K HEH B HEKOTOPOM CEYEHUU
KOPOTKO3aMKHYTOT'O TIOJTYBOJHOBOTO OTpe3ka (puc.l1):

L

0 —<
q]ZH= P

Puc.1
3. BoccranoBure cxemy Uil CUCTEMBbl YPAaBHEHWH IPEACTABICHHONW HMXKE. YKaXKWUTE , TIe
HaXOJIUTCSI YIPABIISEMbIN HCTOYHUK, €CIH l55 = S - Uy
1 1
Cl+———"7— —jwCl —

r2 PO Y e o SR T R3 + jwl2 +]sz [Ulo _[]1]

wC1 s it jecte—t | Wl 1

JOR L T R3 T jwl2 Rl jor1 T/ Y g3 +]a)L2

4. . K nocienoBarenbHOMY K0JIeOATEIbHOMY KOHTYpY IMOJKIIIOYEH MCTOYHUK IapMOHUYECKOIO
curHasnia ¢ ammuutynaoid 1B um uacrotoit 3MI'm. KoHTyp HacTpoeH Ha 4acTOTy MCTOYHHMKA U HMMEET
napameTpsl: C=61d, R=20 Om. Onpenenuts aMIUIUTYly HaIpsDKEHUsS Ha EMKOCTH TPH PE30HAHCE.
N300pa3uTh 3aBUCUMOCTH BXOJHOTO COTIPOTUBIICHHUS OT YaCTOTHI.

5. CoctaButh Ta0NMIy TIPaHUYHBIX YCIOBHMM BCE€X TOKOB M HAaNpPsKEHWH, BBIBECTH
XapaKTEePUCTHUECKOE YPaBHEHHUE JIFOOBIM YIOOHBIM CIIOCOOOM ISl CXEMbI Ha pUc.2

6. PaccunTtaTh mepexoaHbI MPOLECC HAa €MKOCTH JIIOOBIM YAOOHBIM METOAOM JIsi CXEMbl Ha
puc.3. OnpeaenuTs yepe3 Kakoe Bpemst B LIeNH OyaeT HabI0AaThCsl YCTAHOBUBIIUNACS PEXKHM.

R Kn
] | > ]
E 2R Q A
A
® .
E R
L
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 KaKkoi 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.
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n

Ji 3
o—] o
zl z3 Zﬁ
. o l 0

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

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

R
| |
-C
E
Puc. 8
10. Onpepenuth pexuM B JHHWUU, €CIU TEPBUYHBIC MapaMmeTpbl JUHUU Lo = 2 M['H/KM,
Co = 800 H®/xM. JIunus Harpyxkena Ha conpotuBieaneRy = 100 Om
11. [epBuunbie (BHYTpEHHHE) MApAMETPhI YETHIPEXTIOIIOCHHKA.

OmpeneneHne YETHIPEXIOIIOCHUKA. BHIBI mMapaMeTpoB YETHIPEXIOMIOCHHKA B 3aBHCHMOCTH OT
Harpy3KH; ONpeeCHNe, METOMKA HaX0KICHNUS, PU3UUECKHI CMBICII, CBSI3b BHYTPEHHHUX NapaMeTpOB,
IpUMEPHl ONpEJeNICHHs BHYTPEHHUX I1apaMETPOB IPOCTEHIINX YETHIPEXITOIIOCHUKOB MO 3a/IaHHI0
IK3aMEHaTOpa.

12. BHyTpeHHME mapaMeTpsl COCTaBHBIX YETHIPEXIIOIIOCHUKOB.

CucremMbl ypaBHEHUII HEaBTOHOMHOTO YETHIPEXIOIIOCHUKA. PacdeT BHYTPEHHHUX MapaMeTpoB
CIIOYKHBIX YETBIPEXITOIIOCHUKOB ITPU PA3HBIX THIIAX PETYIIIPHOTO COSANHEHNUS.

13. XapakTeprCTUUECKHIE TapaMEeTPhl Y€THIPEXITOIOCHHKA.

Bepaxkennsi, MeToamka ompeneneHus, (pU3NYECKUH CMBICT XapaKTePUCTUYECKUX IapaMeTpoB;
norapu(pMUUECKHe eTUHHLBI 3aTyXaHus (Hem u J10).

14. KackamHoe coeqiHEeHNE COTTIaCOBAaHHBIX YETHIPEXIIOTIOCHUKOB.

YCI0BHE HONHOTO COrIACOBAHUS YETHIPEXIOMOCHHKA. CXeMa, BRIBOI G, U K. JUIS CXeMBI U3 JIBYX
KaCKa/{HO ¥ COTJIACOBAHHO BKJIIOYEHHBIX YETHIPEXITOIIOCHUKOB.

13. Oneparopuslit metox pacuer I1I1.

Pacuer IIIT o omepaTropHO# cxeMe 3aMEIIEHH S, TOJyUCHHUE OMEPATOPHBIX CXeM 3aMelneHus 1jis | u
C C HEHYJIEBBIMU HY; W300paxkeHue TUIOBLIX cUrHajioB e(t) = E u e(t) = E,,coswt. CBs3b MOIIOCOB
dynkuwmii f(p) ¢ xapakrepom opurunana f(t).

14. BpemenHble XapaKTepUCTUKH JIMHEHHBIX DJIEKTPUYECKUX LEIEH.

['padmueckoe n300paKeHNE, aHATUTHIECKOE OIIMCAHUE U B3aMMOCBSI3b UCIIBITATEIbHBIX (BXOIHBIX)
CHTHAJIOB TMIPHU OINpEICIICHHA BPEMEHHBIX XapaKTEPUCTHK IICMH; ONpEACICHUE IEePEXOAHOW W
UMITYJIbCHOM XapaKTEPHUCTHK, UX PAa3MEPHOCTh; B3aMMOCBSA3b BPEMEHHBIX XapaKTePUCTHUK IIETIH; TIPIMED
OIIpEJICTICHHUS TIEPEXOTHON U UMIYJILCHOM XapaKTEPUCTHK JJISl IETH MEPBOro MOpsiaKa, CXeMa KOTOpOoi
3a/1aHa.

15. YacToTHBIC M BpEMEHHBIC XapaKTEPUCTHKH DIICKTPHUCCKHUX LIETICH.

HcnplTaTebHBIE CUTHANBI, HCIOJNB3yEeMBbIE JJISI  HAXOXKJICHHWS YaCTOTHBIX M BPEMEHHBIX
XapaKTePUCTHK IENH; BBIBOJ COOTHOIICHUH, CBSA3BIBAIONIMX OIEPATOPHBIC W BPEMEHHBbIC (YHKIUH
IIeNY; B3aUMOCBS3b TPEICTbHBIX 3HAUYEHHH [UII BPEMEHHBIX M YacCTOTHBIX XapaKTEPUCTHK, HX
000CHOBaHHKE; PUMEP BBIYMCICHUS BCEX XapAKTEPUCTHK IIETH, CXeMa KOTOPOii 3aj1aHa.
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16. Ilenu ¢ pacnpeneIeHHBIMU TTapaMEeTPaMH.

Omnpenenenre, 0COOEHHOCTH, MEPBUYHBIE U BTOPUYHBIE MapaMeTphl; JMHUU 0€3 MOTEeph, PEKUM
Oerymux BOJH B JIMHUU 0€3 MOTEPh U B JTMHUH C TIOTEPSIMHU.

17. Ilenu ¢ pactpeneneHHBIMU ITapaMeTPaMH.

OmnpeneneHue, OCOOCHHOCTH, MOJEIb ydyacTKa JIMHUW JUMHOW dX, permieHue TenerpadHbIx
yYpaBHEHUU IS YCTAHOBUBIIETOCS PEXUMa IMPU TAPMOHUYECKOM BO3/ICHCTBUU.

18. [Tagaromye U OTpa)KEHHBIE BOJIHBI.

[Tagaromue u OTpa’keHHbIE BOJHBI MPU TAPMOHUYECKOM BO3JEHCTBUU. [[nrHa BonHBI U (pa3oBas
CKOPOCTh, KOA(PGUIIUEHT OTPAKEHUS: CMBICI U pacueTHast (GopMylia, 3HAUEHUs ISl Pa3HBIX PEKUMOB
paboTel 1. PesynpTaT mHTepdepeHINK MaalolmX U OTPaKEHHBIX BOJIH B JIOM B 3aBUCHMOCTH OT UX
BEJIMYMHBI U (Da30BOTO C/IBHTA.

19. Pexum Geryniux BOJH.

Pexumbl paOoThI THHUE Oe3 TOTeph (JIOM) B 3aBUCUMOCTH OT XapaKTepa Harpy3KH; aMILTUTYIHbIC U
(da30BbIE COOTHOIICHHS B TUHUH, BXOJJHOE CONIPOTUBIICHHE B PEKUME OETYIIel BOJIHBI; UCTIOIb30BAHUE
B JMHUU B KauyecTBe (uaepa, COrNIaCOBaAHWE JMHUU C HArpy3Kou (C MOMOIIBIO YETHIPEXBOJHOBOTO
TpaHnchopMaTopa U peakKTUBHOTO nutehda).

20. Pexum cTosunx BOJIH.

Bo3moxHbIe pexXuMBbl pabOoThI JIOM; PEKUM CTOSUUX BOJH HAa MPUMEPE KOPOTKO3aMKHYTOW JIMHUMU:
pe3ynbTar uHTep(EepeHINN Magaloneil U OTPaXKCHHOW BOJIHBI, BBIBOJ OOIIUX COOTHOIICHHHA IS
peXHMMa CTOSYMX BOJIH U TpadUKH pacrpeeleHus TOKa, HapsKEHUs, BXOJHOTO CONPOTUBIICHHSI BIOJIb
KOPOTKO3aMKHYTOW JIMHUM; YAacCTOTHAs 3aBHCHUMOCTh BXOIHOTO COINPOTHUBICHUS; TPAKTHUECKOE

vl .
UCTIOJIb30BaHUE KOPOTKO3aMKHYTBIX OTPE3KOB JIMHUU (Z U30JISTOP, K0JIeOaTebHbIH KOHTYD).

14.1.3. TeMbl KOHTPOJBbHBIX Pad0OT

DKBHUBAJICHTHBIC TTpeoOpa3zoBanusl, 3akoH OMa, 3akoH Kupxroda

Pacuer 11emneit mocToOSSHHOTO TOKa OCHOBHBIMH METOJaMH

Pacder nenei rapMOHUYECKOT0 TOKA METOJIOM KOMILJIEKCHBIX aMILIUTY/I

HccenenoBanue pa3BeTBICHHON JTMHEHHOM LIENU IIPA FTaPMOHUYECKOM BO3ACHCTBUU

UccnenoBanue BXOAHBIX M MEPENATOYHBIX YACTOTHBIX XapaKTEPUCTUK aNECpPUOIUUYECKUX LEnei
MEPBOTO MOPsIAKa

UccnenoBanue 4aCTOTHBIX CBOMCTB JIMHEHWHBIX JIEKTPUUYECKUX LIETMEH C MOMOIIBbI0 KOMIUIEKCHBIX
byakui neneii. OnpeneneHrne 9acTOTHBIX XapaKTePUCTHK M IMOJIOCHI TPOMYCKAaHUS Iereld Ha OCHOBE
KOMILUIEKCHOM (PYHKITUH TIETTH.

UccnenoBanue uemnei, comepxaimx 3aBUCHUMbIE UCTOYHUKU TOKAa M HAIPSKEHUs, OCHOBHBIMU
METOJIaMH pacueTa cJIoxKHbIX JIOL]

14.1.4. TeMbl MHAUBUAYAJIbHBIX 32JaHUI
Meroabsl MaTeMaTHYeCKOr0 ONMUCAaHUA U pacyera CIIOKHOMW JIMHEWHOM JJIEKTPUYECKOW LENu B
CTaLlMOHAPHOM PEXKUME
Pacuer nepexoansix npoueccos B JIDL[ nByms metogamu

14.1.5. TembI OIPOCOB HA 3AHATHSIX

OCHOBHBIE ONpPENEICHUS U MOHATHS. DIEKTPUYECKUM TOK, I€b, KOMIIOHEHTHI, 3JIEMEHTHI 1€,
IapaMeTpsl AJIEMEHTOB, TOMOJOTUS CXeMbl. MeanbHble 31EMEHTHI. COIPOTUBIIEHUE, WHAYKTUBHOCTD,
€MKOCTb, HMCTOYHHMK 3.1.C., UCTOYHHK TOKAa. 3aBUCHUMBIE MCTOYHUKH, OIECPALMOHHBIA YCHIIUTED,
OKBUBAJICHTHBIE (pabo4me) MOJENU DJIEMEHTOB IIeNU. THUIMBI 3JEMEHTOB (IMHEIHbIC, HEIHMHEHHBIC U
napaMeTpU4ecKue), X CBOWMCTBA, 0003HAUYCHHUS, DIIEMEHTHbIC ypaBHeHUs. CXeMbl 1enu (CTPYKTYpHBIE,
NPUHIMITUATBHBIC, SKBUBAJICHTHBIC).OCHOBHBIC DHEPreTUYECKUE COOTHOLICHUS B Lenu: 3akoHb OMa,
Kupxroda, MomHocTe u OamaHc MOINHOCTEH (IIs MTHOBCHHBIX 3HAYEHHi); YCTAHOBUBIIHMHCS U
HEYCTAaHOBUBIIMKCSA PEXUMBI pabOTHl IENH; TOHATHE JIBYXIOJIOCHHKA, YETBHIPEXIOIIOCHUKA,
MHOT'OIIOJIIOCHHKA; THUIOBBIE BXOJHBIC BO3ACHCTBUSA B TEOPUU LENEH; MAaTEMaTUYECKas MOJENb LIENH
(MMLI) B BuIe cuCTeMBbI ypaBHEHWH M B Buic NU(QEpeHIHnaIbHOr0 ypaBHEHUS IICTH; 3aBHCUMOCTD
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Meroa0B petieHuss MML oT Tuna uenu u pexuma; 3aaaun Jucuurinael TOL.

Tema 1: Meton KOMIUIEKCHBIX aMrumTya - OOOCHOBaHHE BBIOOpA TapMOHHYECKOTO CHTHANA,
rmapamMeTpsl TapMOHHUYECKOIO0 CHUTHaja, IIOCTOSHHOE BO3JAEHCTBHE — KAk YacTHBIM  Cllydau
rapMOHUYECKOT0, MeToJ KomiuiekcHbIX amruutyn (MKA), anrcopamsanms MMII, 3akonsr Oma u
Kupxropa B kommiuekcHON ¢opme, MOIIHOCTE M OajdaHC MOIIHOCTEH B KOMIUIEKCHOH (opwme;
TPEYTrOJIbHUKH CONPOTUBIECHUN, NPOBOJUMOCTEM, MOIIHOCTEW; BEKTOPHBIE JHMAarpaMMmbl TOKOB M
HaIpSHKECHUM.

Tema2: DKBHUBaJICHTHBIC MNpeoOpa3oBaHUsl yJacTKOB Iienu - OmpenerncHue SKBHUBAJICHTHBIX
CONPOTHBIICHUM  y4acTKOB  Iienu. Buubl  coenuHeHust  (MociegoBaTeabHOE,  MapalielibHOE,
MOCJIE0BATEIbHO-TIAPAJUICIIBHOE), UX SKBUBAJICHTHOE MPeoOpa3oBaHKe; SKBUBAJICHTHOE MPeoOpa3oBaHme
TEHEPATOPOB TOKA U HANpPsDKEHUS; NMEPEeHOC HCTOYHMKOB TOKa M 3..C. B JPYTH€ BETBH, IIENU CO
B3aUMOMHIYKIMEHN, Pa3BsA3Ka MHIYKTUBHOCBSI3aHHBIX LIENEH.

Tema 3 : Meronpl aHain3a CIOXHBIX IIered - MeTox KOHTYPHBIX TOKOB U METOJ Y3JIOBBIX
noteHianoB. Ilonydenne kanoHmuecknx MMI] Ha ocHOBe COOTBETCTBYIONIMX 3aK0HOB Kupxroda;
YMEHBUICHHE YHCIa HMCKOMBIX HEHM3BECTHBIX; MaTpuuHas ¢opma 3amucu MMI[ u ee pemenue.
MarmHHBII METOT aHaIM3a 1IeTel Ha 6a3e MeTo/a Y3JIOBbIX MOTCHIIUAJIOB. .

Meron HanoxeHus (TeopeMa O HaJ0XKEHHH PEIICHUIA).

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

UcnbiTatenbuble  curHaibl.  OnpeneneHre MNEpexoJHOM U UMITYJIbCHOM — XapaKTEPHUCTHK,
Pa3MEpPHOCTh XapaKTEPUCTHUK, UX B3aUMOCBSI3b.

BrIBo1 cOOTHOIIIEHUH, CBSI3BIBAIOIIMX ONEpAaTOPHBIE U BPEMEHHbIE (PYHKIINHU.

14.1.6. TeMbI JOMALIHUX 3aTAHUA

3akon Oma u Kupxroda B pe3suCTHBHBIX IeMsAX: PaccuuTars TOKM M HANPSDKEHUSI B PE3UCTHUBHBIX
LEMSAX IPU MOCTOSSHHOM BO3/I€HCTBUH

DOKBUBAJICHTHBIE TPe0Opa30BaHUsI B CXEMax C T'€HEepaTopaMH TOKAa W HANPSDKEHUS. PaccuuTaTh
3HAYEHHs] OSKBHBAJICHTHOTO WCTOYHHKA HANPSDKEHHUS/TOKA M €ro BHYTPEHHEro COIMPOTHBIICHUS
/mpoBOAMMOCTH JIJIST  3aJaHHOM CJIOKHOW IICTH, COCTOSIIEH |3 IOCIeA0BaTeIbHO-TapalIeIbHBIX
COEIMHEHUI HICTOYHUKOB TOKA, NCTOYHUKOB HAIIPSKEHUS U CONPOTUBIICHUI

OcHoBBI MeTOa KOMIUIEKCHBIX amruiutya: Jlns passerBienHoit RLC- menu, Haxomsmeiics npu
rapMOHUYECKOM BO3JICVCTBHH, pACCUMTATh TOKH M HANIPSKEHHS Ha seMeHTax no MKA

Pe3onancHbie LenmM: MO 3aJaHUIO TPENOAABATENsl PACCUUTATh OCHOBHBIE XapaKTEPUCTHKU
MPOCTEHIINX MapaieIbHBIX U MTOCIEA0BATEIbHBIX KOJIEOATETbHBIX KOHTYPOB

UeThIpeXnOMOCHUKH U QMIBTPBL: PaccunTarh BHYTPEHHHE M XapaKTEPUCTUUYECKUE TMapaMeTphl
npocreimux I1- u T- 06pa3HBIX 3BE€HBEB, a TAKKE TOJTY3BCHHEB

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

14.1.7. 3auér
1. PacueT KOMIUIEKCHBIX 3HAUE€HUI TOKOB U HaPsHKEHUH 10 3akoHy OMa.
2. IlepeBog MTHOBEHHBIX 3HAUEHUN TOKOB U HANIPSKEHUN B KOMIUIEKCHBIE aMILTUTYIBI.
3. OCHOBBI METOIa KOMIUIEKCHBIX aMILIUTY/I.
4. BeiBoJT MAaTpUYHBIX YPABHEHHH pacyeTa 1Mo cxeMme.
5. ANropuTMBI pacyera METOIOM KOHTYPHBIX TOKOB, METOJIOM Y3JIOBBIX HAIPSDKECHHM.
6. BbIBOT 4aCTOTHBIX XapaKTEPUCTUK INEKTPUUECKUX CXEM.
7. ANTOpUTM HAxXOXJEHUS YACTOTHBIX XapPaKTEPUCTHK OHIIEKTPUYECKHX CXEM C 3aBHCHMBIM
HUCTOYHUKOM
8. ANropuT™M HaxXO0XKAECHUS YaCTOTHBIX XapaKTEPUCTHK PEAKTHUBHBIX JBYXIIOIIOCHUKOB.
9. [TocnenoBarenbHbIN KOIEOATETBLHBIN KOHTYP.
10.ITapannensHblil KOJ€OATENbHBIA KOHTYP.

14.1.8. Tembl pacyeTHbIX padoT
Metoapl MaTEMAaTHYECKOrO OMMCAHUSI M pacyeTa CI0KHOW JIMHEWHOW AJIEKTPUYECKOM LENH B
CTallMOHAPHOM PEXHME
Pacuer nepexoanbix npoieccoB B JIDL] aByMsa meTonamu
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14.1.9. Tembl J1aOOPATOPHBIX PadOT

Uccnenoanue pa3BeTBICHHOMN JIMHEHHON LETTH PU TAPMOHHYECKOM BO3JEHCTBUU

UccnenoBanue 3akoHoB Oma u Kupxroda B IIEKTpUYECKOW IeMM NPH TapMOHHUYECKOM
BO3/ICUCTBUU

I/ICCHGI[OBaHI/Ie BXOOJHBIX U HGpGI[&TO‘IHBIX YaCTOTHBIX XapaKTepI/ICTI/IK aﬂepI/IOI[I/I‘ICCKI/IX H@Heﬁ
MIEPBOTO MOPSIIKA

I/ICCHGI[OBaHI/Ie YAaCTOTHBIX CBOﬁCTB peaKTI/IBHBIX I[BYXHOHIOCHI/IKOB

HccnenoBanne 4YacTOTHBIX CBOWCTB IOCJIENOBATEIBLHOTO M MApaJUICIBHOTO KOJIeOATEIbHBIX
KOHTYpPOB

Uccnenoanue LC- punbTpos

HccenenoBanue NIMHHOM JIMHUM B CTALUOHAPHOM U IIEPEXOJHOM PEKUMAX

HccnenoBanue nepexoaHbIX MPOIIECCOB B LETISIX MTEPBOTO U BTOPOTO MOPSAKA

14.1.10. TeMbI KypcOBBIX NPOEKTOB (PadoT)

CxeMHble (YHKIIMA M 4YacTOTHBIC XapaKTCPUCTHUKU JIMHEHHBIX ODIICKTPHUSCKHUX Iemnei (Mo
BapHaHTaM):

CorylacHO MHIMBUAYaIbHOMY IIU(PPY CTYACHTY HEOOXOAMMO pacCYMTaTh YacTOTHBIC
XapaKTePUCTHKU TPAH3UCTOpA (IKBHBAICHTHASI CXEMa - YCTBIPEXIOJIIOCHHUK C 3aBUCHMBIM HCTOYHHKOM
(mo BapmaHTaM)) W COEAMHEHHON C HMM KacKaaHO Harpy3ku ( SKBHBAJCHTHAs CXeMa- MapauleibHbIC
konebatenbHble KOHTYpHI |-l poma, a taxxke mpocreiimme LC-¢puibtpel ¢ myHtamu). [Toctpouts
YJAaCTOTHBIC XapPaKTEPUCTHKH , CPABHHUTh C pPe3y/bTaTaMH aBTOMATH3MPOBAHHOTO pacyera C MOMOIIbIO

ADS

14.1.11. TemMbl caMOCTOSITEJIBLHBIX PadoT

— MHccnenoBanue pa3BeTBICHHON JMHEWHOW LIEMU TPU TAPMOHUYECKOM BO3/ICHCTBUU

— MHccnenoBanue BXOIOHBIX U MEPENATOYHBIX YACTOTHBIX XAPAKTEPUCTUK aNepUOIUYECKHUX
LIETIEH NIepBOrO MOPsAKa

— Mertoabl MaTEMAaTHYECKOTO OMUCAHUS U pacyeTa CI0KHOW JTUHEHMHOM SJIEKTPUYECKON 1NN B
CTallMOHAPHOM PEKUME

— Pacuer nepexoansix npoueccoB B JIDL[ nBymsa metogamu

— Pacuer napameTpoB TpaH3uCTOpa (FKBUBAJICHTHASI CXEME- YETHIPEXTIOTFOCHUK C 3aBUCHMBIMHU
UCTOYHMKAaMHU), Pacyer mapaMeTpoB KacKaJHOTO COEJAMHEHHS TpaH3ucTopa W Harpysku. OdopmieHue
MOSICHUTEIILHOM 3aIUCKU K KYPCOBOM padore.

— Pacuer napamerpoB Harpy3ku. MccienoBanye 4acTOTHBIX CBOMCTB HArpy3KH

14.2. TpeGoBaHUS K OLIEHOYHBIM MATEePHAIAM JIS JIMI ¢ OTPAHNYEHHBIMH BO3MOKHOCTSMH
3/10pPOBbsI H HHBAJIHI0B
Jnst 5y ¢ OorpaHUYEHHBIMM BO3MOXKHOCTSIMH  37J0POBbSI U HWHBAJIUJOB IPELYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIC MaTepPHaIIbl, 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 HEOOXOMMMOCTH JUIsl JIMIl C OTPAHWYCHHBIMH BO3MOXXHOCTSIMH 370POBbS U WHBAJIHJIOB
MpoLeypa OIEHUBAHUS PE3yIbTAaTOB 00YUICHUS MOKET TPOBOAUTHCS B HECKOIBKO 3TAIOB.
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