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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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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
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

PazpaboTumk:
noreHT kad. TOP K. 1O. ITonosa

3aBeayroniuii odecreunBaromiei kad.
TOP A. A. Tenbuep

Pabouvas mporpamMma AMCHUIUIMHBI COTJIACOBaHA C (DaKyIbTETOM U BBITYCKaroLe kadeapoii:

Hexan PT® K. 1O. IlomoRra
3aBeqyronuii BeITycKarome kad.

PCC A. B. ®arees
OKCHepTHI:

noreHT kad. TOP C. U. Boromosos
ctapimii npenonasatens kad. PCC 1O. B. 3enenenkas
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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 cTaHaapTa Beiciiero oopasosanus (PI'OC BO) .

1.2. 3apauu TUCHUTLINHEI
—  OcHOBHOM 3a/1a4€il NUCLUIUIUHBI SBJISETCS OCBOCHUE CTYICHTAMM:
—  COBPEMEHHBIX METOJIOB aHaIM3a JJIEKTPUUECKUX LIENel ¢ COCPeOTOUYEHHBIMU TapaMeTpaMu
B YCTAaHOBUBIIEMCS U MEPEXOAHOM PEKUMAX;
—  METOJIOB aHalih3a JJIEKTPUUYECKUX LIENeH ¢ JTUHEUHO-pACTIPENEICHHbIMU NapamMeTpamMu —
JUTMHHBIC JTUHUU TTPU TaPMOHUYECKOM BO3JCHCTBUU;
—  OCHOB CHHTE3a JIMHCHHBIX 3JieKTpudeckux rerneit (JIDII) ¢ cocpeoTOYeHHBIME TapaMeTPaMH.

2. Mecto nucuuniudbl B cTpykType OITOII

Jucnumumna «Teopus snekrpuueckux menei» (61.B.0J1.1) orHocutcs k 00ky 1 (BapuatuBHas
YacTh).

[IpenmecTByOmMUMHA ~ AUCHUTUTMHAMHA, (OPMUPYIONIUMH  HadallbHbIE 3HAHUS, SBISTFOTCS:
Marematuka, @usuka, Teopus 3JIeKTPUUECKUX IIENEH.

[Mocnenyromumu qucHUIUIMHAMU SBJsIOTCS . Panuonepenatoniyue ycTpoicTBa CUCTEM PaInOCBA3U
u pamuonocryna, CurHaibl 53JeKTpocBsi3u, CXEeMOTEXHHMKa TEIeKOMMYHUKALMOHHBIX YCTpPOMCTB,
DNeKTpOMarHUTHBIE MOJIS U BOJIHBI, DJIEKTPOHHKA,

3. TpeOoBaHus K pe3yJbTaTaM OCBOEHHSI JUCHUNIMHBI

[Tpouecc u3yueHus: AMCUUILIIMHBI HAIIPaBJieH Ha (OPMHUPOBAHUE CIAEAYIOIUX KOMITETEHIUH!

— IIK-7 roToBHOCTBIO K M3YYEHHUIO HAayYHO-TEXHHUYECKOW HH(OpMAIUH, OTEUYECTBEHHOTO H
3apy0eKHOTO OTBITA IO TEMATHKE TIPOCKTA,

— TIIK-9 ymeHumeM mpPOBOAWTH pacueThl TO TMPOEKTY CETeH, COOPYKEHHH M CpPEICTB
MH()OKOMMYHUKAIIMM B COOTBETCTBHM C TEXHHYECKHM 3a/laHUEM C HCIOJb30BaHHEM KakK CTaHJapTHBIX
MCTOHOB, NPUECMOB U CPCACTB aABTOMATU3AllUU TIPOCKTUPOBAHUA, TAK U CAMOCTOATCIIbHO CO31aBACMbIX
OpPUTHHAIILHBIX IIPOrpamm;

B pe3ynbrare n3ydeHus AUCHUILTUHBI 00yJalOMUIACS TOKEH:

— 3HATh - METOJIbl M CpPEICTBA TEOPETHUYECKOrO0 U SKCIEPUMEHTAILHOTO MCCIEIOBAHUS
SJICKTPUYCCKUX ueneﬁ Ipu TPOU3BOJIBHBIX BOBHGﬁCTBHHX; - OCHOBHBIC MCTOJbI aHalIn3a 3JICKTPUICCKUX
1enei B yCTaHOBUBILIEMCS peXUMe MPH FapMOHUYECKHX BO3ICHCTBUSIX; - METO/bI aHAIN3a MEPEXOAHBIX
IMponeccoB B JIMHEHUHBIX SJICKTPUYCCKUX LHEeIAX, - YaCTOTHBIC XapPaKTCPUCTHKU U BPCMCHHBIC
XapaKTePUCTUKU AJIEKTPUUYECKUX LIeTel; - OCHOBBI TEOPHH YETHIPEXMOJIIOCHUKOB, - OCHOBBI TEOPHH
1enei ¢ pacnpeesieHHbIMY ITapaMeTpaMH; - OCHOBBI TEOPUH aHAJIOTOBBIX IJIEKTPUUECKUX (PUIBTPOB.

- YMETHb - OIIMCBIBATHL U O6’b$ICH$ITI> MpoHeCChbl B 3JICKTPUUCCKUX nensx, - CTPOUTH MOACIIN
ANEKTPUYECKUX LIeTel, pelaTh 3aJadyd I[POCKTHUPOBAHUS OTIENbHBIX Y3JIOB CETeW; - 4YHUTaTh
JJIEKTPUYECKUE CXEMBI PAAUODIEKTPOHHBIX YCTPOMCTB; - PAaCCUUTHIBATH U U3MEPATH I1ApaMETphl U
XapaKTePUCTUKHU JIMHEWHBIX AJIEKTPUYECKHUX LENeil; - pacCUMThIBaTh U aHAIM3UPOBATH AJIEKTPUUYECKHE
LIENY B YCTAHOBUBILIEMCS U HEYCTAHOBUBILIEMCS PEXKMMAaxX Ha epCOHaIbHBIX DBM.

— BJaJeThb - HaBbIKaMH IUIAHUPOBAHUS M TPAKTUYECKOTO BBINOJHEHUS JIEHCTBUH,
COCTaBJISIONINX YKa3aHHbIE paHee YMEHHUS B OTBEJICHHOE Ha BBHIMOJHEHHE KOHTPOJIBHOIO 3a/1aHusl BpeMS;
HaBbIKaMU CaMOaHaJIM3a PE3yJIbTaTOB, B YaCTHOCTHU, HABBIKOB MOJCIHUPOBAHUA IIPOLCCCOB B

QJICKTPHUYCCKUX MEIIX C HCIOJB30BAHUEM COBPEMCHHBIX BBIYUCIUTCIBHBIX CPEACTB. - HABbBIKaMHU
OKCIICPUMCHTAJIIBHOT'O UCCICAOBAHUSA IJICKTPUUCCKUX Lereit B paMKax (bI/I3I/I‘-I€CKOFO 1 MaT€MaTH4YCCKOI'O
MOACIINPOBAHUS.

4. O0beM AUCHHMILVINHBI U BUbI y4eOHOH padoThl
OOmast TpyOeMKOCTh IJUCHMIUIMHBI cocTaBisieT 8.0 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) 144 64 80
Jlexmun 62 26 36
[IpakTnueckue 3aHATHS 40 22 18
JlaGopaTopHbie pabOThI 32 16 16
Kontposbs camocTosiTenbHOM paboTsl (KypcoBoit 10 10
npoekT / KypcoBast paboTa)
CamocrosTenbHas padota (Bcero) 108 44 64
BeInonHenne KypcoBoro mpoekra (paboTs) 27 27
BrinonHeHne MHAMBUTYaIbHBIX 3aJaHUH 19 9 10
OdopmiieHre 0TYETOB 1O J1AOOPATOPHBIM 15 7 8
pabotam
[MoxroroBka k 1ab0opaTOpHBIM paboTaMm 14 10
[IpopaboTka JEKIIMOHHOTO MaTepHaa 14 7
[ToaroToBka K MPakKTUYECKUM 3aHATHUSIM, 19 11
CEeMHUHapaM
Bcero (0e3 sx3amena) 252 108 144
IToxroroBka u caya 3K3aMeHa 36 36
OO01mas TpyA0eMKOCTb, 4 288 108 180
3ayerHble EnuHUIED 8.0 3.0 50

5. ConeprxaHue QM CHUTITHHBI

5.1. Pa3znenanl IMCUHMILIMHBI M BUABI 3AaHATHNA
Paznenbl AMCIUTUIMHBI ¥ BUJIBI 3aHATHH MPUBEICHBI B Tabuie 5.1.
Tabmuna 5.1 —Pa3gens! MUCHUIUIMHEGBL U BUJbLI 3aHATHI

~ ) " ~ 18 4 % 5
: T T : <
" § ' = E § S 3 g o E)
HasBanus pa3ienoB IUCIUTIIIMHbBI & ) Q. Q. & @ = S50 =
9 = ; : g 228 2 E
= s 'S = & 8 2 & =2
= = O 2 & ° 6 g
2 cemecTp
1 Beenenue; 4 2 4 7 17 |TIK-7,TIK-9
2 OCHOBHBIE METO/bI aHATNU3A 10 12 8 23 0 53 |IIK-7,I1K-9
JIMHEWHBIX JIEKTPUYECKUX LIETICH B
YCTaHOBUBIIIEMCS PEIKUME
3 KommuiekcHbIE B OTiepaTOpHbIE 9 6 0 8 0 23 |TIK-7,1IK-9
¢ynkuuu nenu. YactoTHbIE
XapaKTePUCTUKU
4 Pe3oHaHCHEBIE 1[EITH 3 2 4 6 0 15 |TIK-7,IIK-9
Hroro 3a cemectp 26 22 16 44 0 108
3 cemectp
5 Teopust 4ETHIPEXITOTIOCHUKOB 12 8 4 35 10 59 |TIK-7,TIK-9
6 Llern ¢ pactipeneIeHHBIMU 10 4 4 8 26 |IIK-7,T1IK-9
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napameTpamu

NEPEXOTHOM PEXUME

7 AHanu3 3NIeKTPUYECKHX IIeTiel B 10 4 8 18

B3aMOCBA3b

8 BpeMeHHbIE 1 YaCTOTHbIE 4 2 0 3
XapaKTePUCTHKH LIeNel 1 UX

40

[K-7,T1K-9

[K-9

Hroro 3a cemecTp

36 18 16 64 10

Hroro

62 40 32 108 10

5.2. Conep:xaHue pa3iesioB TUCHUTLTMHBI (10 JEKIASIM)
Coneprkanue pa3ieioB AUCIUILIAH (110 JICKIMIM) TPUBEACHO B Tabuie 5.2.

Tabnuma 5.2 —Coaeprkanue pa3aeioB TUCHHUILIMH (IT0 JIEKIIUIM)

HaszBanus pasznenos

Coneprxanue pa3iesoB AUCITUTUTHMHBI 110 JICKITUSM

TpynoeMKoCTb,

dopmupyembie
KOMIICTCHIIUN

2 cemecTp

1 Beenenue;

OCHOBHBIE ONPENIECTICHNS U TOHATHS: DJIEKTPUUECKUI
TOK, 1IeTIh, KOMIIOHEHTHI, 3JIEMEHTHI IIeTTH, TapaMeTPhl
3JIEMEHTOB, TOTIOJIOTHS cXeMbl. M eanbHbie
AJIEMEHTHI: COMPOTUBJICHHUE, NHAYKTUBHOCTD,
€MKOCTb, ICTOYHHK 3.]1.C., MICTOYHUK TOKa.
3aBUCHMBIC UICTOYHHUKH, OTIEPAITIOHHBIN YCUIIUTEb,
SKBHBaJIeHTHBIE (paboune) MOICITH JIECMEHTOB LIEITH.
Turibl 251eMeHTOB (JIMHEHHBIC, HETUHCHHBIC U
nmapaMeTpUYECKUE), UX CBOMCTBA, 0003HAUEHUS,
3JIEMEHTHBIC ypaBHeHHs . CXeMblI e (CTpYKTYpHBIE,
MPHUHIUITHATBHBIC, SKBUBaJIeHTHBIE). OCHOBHBIC
SHEPreTHYECKUE COOTHOIICHUS B IeTH: 3aKOHBI OMa,
Kupxroda, MoImHocTs 1 6aaHc MOIIHOCTEH (m1st
MTHOBEHHBIX 3HAUCHHH); YCTAHOBUBIIHICS 1
HEYCTaHOBUBIIUHCS PEKUMBI paOOTHI IIEITH; TTIOHATHE
JBYXTIOJIFOCHUKA, YETHIPEXITOIIOCHUKA,
MHOTOITOJTIOCHUKA, TUTTOBBIE BXOHBIC BO3ICHCTBUS B
TEOpUH IENeH; MaTeMaTudecKasi MOJIeNb LeTn
(MMII) B BHie cHCTEMBI yPaBHEHU U B BUIC

g hepeHIMaTb,HOTO YPaBHEHHUS 1IETTH; 3aBUCUMOCTD
MeTo10B pemiennss MMI ot Tuna nenu u pexuma,
3aga4M AUCIUIIMHBL TOL.

ITK-7

Htoro

2 OCHOBHBIE METOIBI
aHaJIM3a JIMHEHHBIX
AIIEKTPUYECKHX LIeTIEH B
YCTaHOBUBILEMCS
pexume

Tema 1: MeTo1 KOMIIEKCHBIX aMILTUTY]T -
O6ocHoBaHMEe BEIOOpA rapMOHHYECKOTO CUTHAIA,
napaMeTpbl FTApMOHUYECKOTO CUTHAJIA, TIOCTOSHHOE
BO3JICHCTBUE — KaK YaCTHBIN Cllydan
TapMOHHYECKOT0; METO]I KOMIUIEKCHBIX aMILUIUTY
(MKA), anreopausanus MMII, 3akorsr Oma u
Kupxroda B komriekcHo# hopme, MOIITHOCTh U
0ajaHc MOUTHOCTEW B KOMILICKCHOU opme;
TPEYTroJIbHUKHN COMPOTUBIIEHUM, TPOBOJUMOCTEM,

10

I1K-7, I1K-
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MOIIHOCTEW; BEKTOPHBIEC TUArpaMMbl TOKOB U
HanpspkeHuil. Tema2: DKBUBaJICHTHbIE
npeoOpa3oBaHus Y4acTKOB 1ienu - OnpeaeneHne
SKBUBAJICHTHBIX CONMPOTUBIICHUN YYaCTKOB IIEIH.
Buasl coenunenus (mocsaemoBaTenbHOE,
napajuielibHOE, TOCIIeI0BATEIbHO-TAPaICIbHOE), UX
SKBUBAJICHTHOE MPEe0Opa30BaHUE,; YKBUBAJICHTHOE
npeoOpa3oBaHKe TEHEPATOPOB TOKA U HAMIPSKCHHS;
MEePEHOC UCTOYHHUKOB TOKA U 3.J1.C. B IPYTUE BETBU;
LIENHU CO B3aMMOMHIYKLIUEHN, pa3Bsi3Ka
WHIYKTUBHOCBsI3aHHBIX 1ienieii. Tema 3 : MeToapl
aHaJM3a CJIOKHBIX Lene - MeTo1 KOHTYPHBIX TOKOB
Y METOJI Y3JIOBBIX MOTEHIHANOB. [lonyyenue
kaHoHn4Yeckux MMII Ha OCHOBE COOTBETCTBYIOLIUX
3akoHOB Kupxroda; yMeHbIIIeHHEe Yuciaa HCKOMBIX
HEM3BECTHBIX; MaTpuy4Has Gopma 3anucu MMII u ee
pereHue. MammHHABIA METO/I aHaI3a 1eTeil Ha 0asze
METO/a Y3JIOBbIX MOTEHLIUANOB..MeTO 1 Hal0KEeHUS
(Teopema 0 HAIOKEHUU peleHui).Meto
SKBHBAJIEHTHOTO reHeparopa. Teopema 00
SKBUBAJICHTHOM reHeparope. OnpeaeneHue Toka B
OTJEIBbHOI BETBH ICIIM METOJIOM SKBHUBAJICHTHOIO
reHeparopa.

nenu. YactoTHble
XapaKTEePUCTUKU

OTepaTOpHOM (PYHKITMN HA OCHOBE
nudQepeHMaIbHOro ypaBHeHus nenu. Cszb
KOMIUIEKCHOM M oniepaTopHOi ¢pyHKIM. BxoaHbie n
nepenarounsle pynkuunTema 2: YacToTHbIC
xapaktepuctuku JIDI] - Onpenenennie AYX n @YX
Ha 0a3e KOMIJIEKCHON (yHKIUHU. YacTOTHBIE
xapaktepuctuku (UX) RC, RLu RLC-ieneti.
Ocob6ennoctu UX nemneit, Mosiesin KOTOPBIX COAEpHKaT
€IMHCTBEHHBI PEAKTUBHBINA 3JIEMEHT, HECKOJIBKO
OJIHOTHUITHBIX PEAKTUBHBIX JIEMEHTOB, PA3HOTHUITHbIE
peaKTUBHBIE 3JIeMEHThI. Da30BbIi pE30HAHC U
METOAMKA ONPEIENEHUs PE30HAHCHBIX YaCTOT
PE30HAHCHBIX COMPOTUBJIECHUU. YETHOCTH aKTUBHOM U
HEUYETHOCTh PEaKTUBHOMN COCTaBIISIOMINX
COIIPOTHUBIICHUSI OTHOCUTEIHHO YacTOThL. [TonsiTre
noJiockl iponyckanus menu (II1LT), meToauka
onpenenenus [I1[.Tema 3: YacToTHBIC
XapaKTEPUCTUKU PEAKTUBHBIX ABYXITOIIOCHUKOB -
Omnpenenenne peakTuBHOrO AByxmotocHuka (PI),
ocobenHoct AUX u ®UX PJI; nuarpammsl
PEaKTUBHBIX CONPOTUBIIEHUH, OCHOBHbIE MPaBUIa UX
noctpoenus; [Ipumenenue nuarpamm P/ nuis
KauecTBEHHOTO0 aHainn3a UX 1enei ¢ MajJbIMU
norepsamu.llpumenenne O9BM i pacuera
KOMIUIEKCHBIX BXOJHBIX U MEPEeaTOUHbIX (QYHKITUH,
YaCTOTHBIX XaPAaKTEPUCTHUK JIEKTPUUECKUX LIETICH,
aBTOMAaTH3AIIMs pacyera.

Htoro 10
3 KommuiekcHbie 1 Tema 1: IloHsITHE KOMIIJIEKCHON W OTIEPATOPHOM 9 ITK-7, TTK-
orneparopHble GpyHKunu | pyHkun - OcHoBHBIE onpeaencHus. OO Bug 9
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Htoro

4 Pe3oHAHCHBIE IIETTN

Tema 1: OnuHouHbBIE KONEOATENBHBIE KOHTYPHI -
SIBneHue pe3oHaHca U €ro 3HAYE€HHUE B PAJUOTEXHUKE
1 31eKTpocBs3u. [locnenoBarenbHbIi U
MapaJyiebHbIA PE30HAHCHBIE KOHTYpPHI. Pe3oHaHC
HanpspkeHus, Toka.llocnenoBarenbHbIN
KoJieOaTeNbHBI KOHTYp. Pe3oHaHCHas yacToTa.
OrnpezenieHre TOKA U HAMIPSKEHUN HA yYACTKE LIETTH
IIpu pe3oHaHce. BekropHas auarpamma.
DHepreTUYeCcKue COOTHOUIECHUS IIPU PE30HAHCE.
BxonHoe conpoTuBiieHre KOHTypa. YacToTHbBIE
XapaKTEPUCTHKH: PE30HAHCHASI KpUBasl (aMILTUTYIHO-
YacTOTHAs XapaKTepucTuka u ¢pazo-yacToTHas
XapaKTepUCTHKA). AOCOIIOTHAS U OTHOCUTEIbHAS
paccTpoiika. JJoOpoTHOCTh KOHTYpa.
N30upatensHOCTh U TI0JI0Ca TIPOITYyCKAHHUS.
Koaddumnuent nepenaun KoHTYpa 1Mo
HanpsKeHU 0. TUTIBI TapaJuIeTbHBIX KOJIe0aTeIbHBIX
KOHTYpOB (ITPOCTOIA, C pa3ieICHHBIMU
WHAYKTUBHOCTSIMH, Pa3JICIICHHBIMU €MKOCTSIMH),
0000mrenHas cxeMa. Pesonanc Tokos. Pe3oHancHas
yacTtoTa. PesonancHoe conporusienue. OnpeaeneHue
TOKOB B BeTBsX. BekTopHas nuarpamma. MoniHocTh
npu pe3oHaHce. YacToTHbIE XapaKTEPUCTUKU
MIPOCTHIX U CIIOKHBIX NapAJIEIbHBIX KOHTYPOB.
BnusHue BHEIIHUX 1IeNel HA YaCTOTHBIE
XapaKTEPUCTUKHA KOHTYPOB

HUroro

IIK-7

Hroro 3a cemecTp

26

3 cemectp

5 Teopus
YCTBIPCXIIOJIHOCHHUKOB

Temal : OCHOBBI TEOPHH YETHIPEXITOTIOCHUKOB -
Omnpenenenue u Kaaccuurarus
YeThIPEXMOIIOCHUKOB. OCHOBHBIEC ypaBHEHUS
YeTHIPEXMOMIOCHUKOB [lepBUYHBIE TapaMeTphl
YeThIPEXIOIIOCHUKOB. PerymspHoe coeanHenue
YeThIPEXIOMIOCHUKOB. BX0oIHbBIE U IEpeaTOuHbIE
(GYHKIIUU HArpyXKECHHBIX YETHIPEXITOTIOCHUKOB.
XapakTeprucTU4YeCKHe mapamMeTphl MacCUBHBIX
YeThIPEXIOMIOCHUKOB. KackaaHoe coenuHenne
XapaKTepUCTHUUECKH COTIIaCOBAaHHBIX
YEeTHIPEXOIIOCHUKOB. YETBIPEXITOTIOCHUKH C
oOpaTHOi1 cBsi3bt0. Tema 2 : OCHOBBI TEOpUH
¢unbTpoB - Haznauenue u kinaccupukanus
¢bunbTpoB. [lonock! mpo3padyHOCTH U
3anepxuBanns. O0umii ananu3 GUIBTPOB 6€3 MoTepPh.
OunbTphl THIA «K». OUIBTPHI HUKHHUX YaCTOT,
BEepXHHX YacToT. [IpenmyIiecTBa U HEAOCTATKH
¢bunbTpoB THNA «K». OUILTPHI THUTIA <M ».
[TocnenoBarenbHO-IPOU3BOAHBIE U TAPAIIIEITBHO-
MIPOM3BOJIHBIE MTOJTY3BEHbS: BBIBOI, OOIIMI aHAIN3,
npuMepbl. be3biHyKTHBHBIE GUIBTPHI. [laccuBHBIE U
aktuBHBIe RC-pubTphl. KoppekTopsl 4aCTOTHBIX

12

I1K-7, I1K-
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xapakTepucTHk. [lonrMHOMuaNbHbIE PUIBTPHI.

HUroro

12

6 Llenu ¢
pacupeneIeHHbBIMU
napaMeTpamMu

JIByXIIpOBO/IHAs! JINHUS KaK IpUMeEp LeNH ¢
pacripesielieHHbIMU TapameTpamu. [lepBudHbie
napaMeTpbl OJHOPOJHOMN JINHUH.
Juddepenunanbuble ypaBHEHHs TUHUU. Pemenne
yYpaBHEHHH Ul yCTaHOBUBLIETOCS TApPMOHUYECKOTO
Bo3zencTBus. [lagaromas u oTpaxeHHast BOJIHBI B
JUHUU. BTOpHUYHBIE MapaMeTphl: BOJTHOBOE
COIIPOTHBIICHUE, KOAPPHUIUEHTHI pacpOCTPaHEHUS,
3aryxanus (ocimabienus) u ¢asbl. Y CIoBHS
HEUCKaXeHHOU nepenaun. das3osas U rpynmosas
CKOPOCTH U JUIMHA BOJIHBI. Y paBHEHUs JIUHUU B
runepOonuueckux GpyHKIusax. Bxognoe
COIIPOTHBIICHUE JTUHUU. JINHUS Kak
YeThIpeXMotocHUK. JInnus 6e3 noreps Pexxumel B
JIMHUHU IPU Pa3IMYHBIX BUJIAX HArpy3KH
(cormacoBanHasi Harpy3Ka, X0JIOCTOH X0/, KOPOTKOE
3aMbIKaHME, peaKTUBHAs Harpy3Ka, HECOrJIaCOBaHHOE
aKTHBHOE Y KOMILICKCHOE CONIPOTUBIICHUE).

Koaddumnment orpaxkenus. Koaddurnment oerymieit u

CTOsIYeH BOJHBI. JInHUA, HarpyKEHHas aKTUBHO-
PEaKTUBHBIM CONPOTUBJICHUEM./IMHNS Kak
COTJIaCYIOUIHH TpaHchopMaTop, Kak U30JIATOp, KaKk
PEaKTUBHOE CONPOTUBIIEHNE, KaK KOHTYp, Kak (unep,
Kak (hopMupoBaTens NPSIMOYTOJIbHBIX
umnynbcoB.llonsTre Sq1apamerpon
YETBIPEXIIOJIOCHUKA, BKIIFOYEHHOT'O MEXK Y
JUIMHHBIMY JINHUSIMU.

10

HUroro

10

I1K-7, I1K-

7 AHanmu3 JIEKTPUUECKHUX
Lielel B IIEPEXOIHOM
pexume

Tema 1: O0mue cBeneHus O IEPEXOTHOM TPOIECcCe -
[Mepexoansrtit mporece (IMI1) kak YacTHBIN ciydait
HEYCTAaHOBUBIIETOCS PEXKUMA. Y CIIOBHS
Bo3HUKHOBeHU: 111, nmurensrocts TII. [Tpunaiun
HETIPEPBHIBHOCTH IS 3apsijia, MOTOKOCIEIIIICHUS U
SHEPTUU B 1000 1eTH; 3aKOHBI KOMMYTAITHH TS
nrHeiHoM nenu. HavanbHbie yCTOBUS: HE3aBUCUMBIE
Y 3aBUCUMBIE, HYJIEBbIE U HEHYJIEBbIE, METOJIUKA
OTpe/IeJICHUS 3aBUCUMBIX HauaJIbHBIX YCIIOBUM.
Mertoap! ananuza [1I1 kak ciocoOsI pereHus
mudepeHIMaTbHOTO YpaBHEHUS TSI MOJICTH

nociekoMMyTannoHHoi renu. Tema 2: Kimaccnueckuit

Meton pacueta uenu B [1I1 - BeiHyxnennas u
cBO0O/IHASI COCTABIIAIONINE, XapaKTEPUCTUYECKOE
ypaBHEHHUE LIETH, CBSI3b BUJ1a KOPHEH
XapaKTepUCTHUUECKOr0 ypaBHEHUS U XapaKTepa
CBOOO/IHBIX COCTABIISIOIINX; ONPEICTICHIE
MOCTOSIHHBIX MHTETPUPOBAHUS, MOPSIIOK pacueTa,
MPAKTUIECKasi OTPAaHUYCHHOCTh PUMEHEHUS
Merona. Tema 3 : OnepaTopHbiii AnreOpaun3ams
Qg QepeHInanbHOT0 YpaBHEHUS
MOCJICKOMMYTAIIMOHHOU cucTeMsbl. [Ipeobpa3oBanue

10

I1K-9
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Jlannaca, TeXHHKa EPEX0/1a K OpUTHHAILY,
HEKOTOpbIe CBOMCTBa MpeodpazoBanus 1o Jlammacy.
[TonsiTHE ONEPATOPHOrO BXOIHOTO COMPOTUBIICHUS
IBYXIIOIIOCHUKA. [TopsAnok pacyera onepaTOpHbIM
MeroaoM.HeBO3MOKHOCTh HCTIOJIb30BaHUS METO/I0B
ananu3a [1I1 B HOLI. [lepexoaubie nporeccs B
Pa30MKHYTOW U KOPOTKO3aAMKHYTOM JTUHUM MPU
BKJIFOUEHUHU UCTOYHUKOB ITOCTOSIHHOTO HAIIPSKEHUS U

TOKa.
Utoro 10
8 Bpemennsie u WcnbrtaTtenpabie curHansl. OnpeaeneHue 4 I1K-9
YaCTOTHBIE IIEPEXOIHOM U UMITYJIbCHON XapaKTEPUCTHK,
XapaKTepUCTHUKU 1IeTel U | pa3MepHOCTb XapaKTePUCTHK, X B3aUMOCBA3b.BhIBOJ
UX B3aUMOCBSI3b COOTHOILICHHH, CBSA3BIBAIOIINX OIEPATOPHBIC U
BpEMEHHBIE () YHKITH
Hroro 4
Hroro 3a cemectp 36
Hroro 62

5.3. Pa3gesbl AMCHUIUINHBI U MEKITUCHUTLUIMHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (MPeabITy IIMMH)
U odecneunBaeMbIMH (TOCTETYIOIHMHA) THCIUTTHHAMHA
Pazfensl TUCIMILIMHBI M MEKAMCIUIUIMHAPHBIE CBS3H ¢ 0OecreunBaomuMu (TPEabIIYIIIMMA) 1
obecrieurBaeMbIMHU (TTOCIICAYIONIMMHU) TUCIUILUTHHAMY TPEACTaBICHbI B Tabuie 5.3.
Tabmmma 5.3 —Pa3enb TMCHUIUIMHBI U MEKIUCIIUTUTMHAPHBIE CBS3H

Ne pa3nenoB maHHON AUCITUTUTMHBI, JUIsI KOTOPBIX HEOOXOAMMO

HauMeHoBaHue qQUCIUILUINH U3ydeHHe 00eCeUNBAIOIINX U 00ECTIeUNBAEMbIX AUCIIUILTHH
1 2 3 4 5 6 7 8
[IpenmecTByrOMMUE TUCITUTLTAHB
1 MaremaTuka + + + + + + +
2 Gusnka + +

[Tocnenyromue TUCIUTLITMHBI

1 [IpakTHKa 1O MOTYYEHUIO
po(hecCHOHANBLHBIX YMEHUN U
OTBITa PO ECCHOHATHHOU
JESITEIIbHOCTH

2 Papunoniepenatoniue
YCTPOMCTBA CUCTEM PATUOCBI3HU +
U pauoI0CcTyma

3 Pagnonpuemusie ycTpoiicTBa
CHCTEM PaAHOCBS3H U +
paguoaocTyna

4 CurHabl AIEKTPOCBI3U + + +

5 DNEeKTpOMarHUTHbIE MO U
BOJIHBI

6 DneKkTpoHuKa +

5.4. CooTBeTCcTBHE KOMIIETeHINH, GOpMUPYEMBIX IPH W3YYEeHUH AUCHHUILVINHBI, 1 BUAOB 3aHATHIT
CooTBeTcTBHE KOMIETEHINH, (HOPMUPYEMBIX MpPHU W3YUYEHUH AUCHUIUIMHBI, U BHUJOB 3aHATUH
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MpeicTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CooTBETCTBHE KOMIIETCHIMM, (POPMUPYEMBIX TPH H3YYCHUU IUCIUIUIMHBI, U BHJIOB
3aHSTUN

Bunrwl 3anstuit

@OpMBI KOHTPOJIA

Jlek.
KCP
(KTI/KP)
Cam. pa6.

Kommerenmn
JIab. pab.

+ | IIpak. 3aH.

=
&
\l
+
+
+
+

KonTtposbnas padoTa,
Jlomartnee 3aanue,
Ortuer no
WHIUBUIYATEHOMY
3aJaHuI0, DK3aMeH,
3amura oT4era,
IIpoBepka KOHTPOIBHBIX
pabort, Otuer no
nabopaTopHoi pabore,
Ornpoc Ha 3aHATHUSAX,
3anmTa KypCcoBBbIX
npoekToB (padoT),
3aueT, PacuetrHasa
pabora, Tect, Otuer no
KYpCOBOM padore,
JuddeperunpoBaHHbBIH
3a4yeT

[K-9 + + + + + KonTtponbHas pabora,
Jlomarmaee 3amanue,
Ortuer o
UHAUBUAYAIEHOMY
3aJaHuI0, DK3aMeH,
3amura oT4YeTA,
IIpoBepka KOHTPOJIBHBIX
pabot, Otuet o
naboparopHoit padore,
Onpoc Ha 3aHATHSX,
3amuTa KypcoBBIX
npoekToB (pabdor),
3auyeT, PacueTHas
pabora, Tect, OTuer mo
KYpCOBOM padore,
JuddepeHurpoBaHHbINR
3a4yeT

6. MHTepakTHUBHBIE METOABI M (POPMBbI OPraHU3ALNH 00ydeHH s
He npeagycmorpeno PYIL

7. JlabopaTopHbie padoThl
HanmMenoBanwue n1abopaTopHbix paboT npuBeaeHo B Taduie 7.1.

CornacosaHa Ha noprane Ne 23109 10



Tabnuna 7.1 —HanmeHoBaHue 1a0OpaTOPHBIX PadOT

N (]
= =
S S 5
& > B
HazBanus paznenon HaunmenoBanme nabopatopHbix paboT 3" 5
S =
= 2 S
2 o 2
= o
2 cemecTp
1 Beenenue; Uccnenoanue 3akonoB Oma u Kupxroda B 4 [1K-9
ANEKTPUUYECKON LIETIH TPU TAPMOHUYECKOM
BO3IEIICTBUH
Htoro 4
2 OCHOBHBIE METOIbI HccnenoBanue pa3BeTBICHHON JTMHEHHON e PH 4 [1K-9, I1IK-
aHaJIn3a JTUHEHHBIX rapMOHHUYECKOM BO3/IEUCTBUU 7
JJIEKTPHUUECKUX IIeTIel B
p I HccnenoBanue BXOIHBIX U MEPEIATOUYHBIX YaCTOTHBIX 4
YCTaHOBUBIIIEMCS .
XapaKTePUCTHK arlepuOJIUYECKUX LeTIel IEPBOTO
pexumMe
TopsiAKa
Htoro 8
4 Pe3oHaHCHBIE IIEITA HccnenoBanue mocieoBaTeIbHOTO U APATIIEITHHOTO 4 [1K-9
OJIMHOYHBIX KOJIEOATEeIbHBIX KOHTYPOB
Hroro 4
Hroro 3a cemectp 16
3 cemectp
5 Teopus Uccnenoanue LC — GuiabTpoB HIXKHUX YaCcTOT THIA 4 ITK-9
YETHIPEXIOIIOCHUKOB «k»u «m»
Hroro 4
6 Lleru ¢ HccenenoBanue NIMHHOM JIMHUYU B CTALMOHAPHOM U 4 I1K-9
pacrpeeIeHHbIMU MEPEXOTHOM PEKUMAX
mapaMmeTpamu
apametp Hroro 4
7 Ananu3 snekTpuueckux | MccnenoBanue mepexoaHbIX MPOIECCOB B IEMAX 4 [1K-9
Henei B mepexoaHoM MIEPBOTO MOPSIKA
e)KUME
p HccnenoBanue nepexoaHbIX MPOILIECCOB B LETISIX 4
BTOPOTO TIOPSIIKA
Hroro 8
Hroro 3a cemectp 16
Hroro 32

8. IlpakTnyeckue 3aHATHSA (CEMUHAPHI)

HawnMeHoBaHMe MpaKTHYECKUX 3aHATHIH (CeMHHAPOB) MpUBeaeHO B Tabuie 8.1.

CornacoeaHa Ha noptane N2 23109
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Tabnuma 8.1 —HanmeHoBaHUE TPAKTHUECKUX 3aHATHI (CEMUHAPORB)

HaszBanus pasznenos

HanmenoBaHMe MpaKTHYECKUX 3aHATHH (CEMHHAPOB)

TpynoeMKocCTsb,
q

dopmupyemble

KOMIICTCHIINU

2 cemecTp

1 Beenenue;

[TocenoBarenbHOE M NApaLIEIbHOE COCIUHEHUE
CONPOTUBIICHUN. «Pa30pBaHHBIE» U <BAKOPOUYCHHBIE
YYaCTKH AJIEKTpUuUecKoi nenu. 3akod OMa B
PE3UCTUBHBIX LEMAX .

HUroro

I1K-7

2 OCHOBHBIE METOIbI
aHaJIM3a JIMHEHHBIX
ANIEKTPUYECKHX LIETIEH B
YCTaHOBUBILEMCS
pexume

WneanbHble HCTOUHUKY HAMPSHKEHUSI U TOKA,
TeHEepaTOPhI, YKBUBAJICHTHBIC TPEOOPA30BaHNUS B
CXeMax C reHepaTopaMu TOKa U HaIpsDKEHUs,

3akonsl Oma u Kupxroga B ensx nmocTostHHOTO TOKa.
bananc momHocTty.

OcHOBEI MCTOJa KOMIIJICKCHBIX aMIIJIUTY[]

3akonbsl Oma u Kupxroda B koMIuiekcHo Gopme.
BekropHble quarpaMMbl TOKOB U HAIIPSDKCHUM.
bananc momHocTi

Metoasl KOHTYPHBIX TOKOB U Y3JIOBBIX HAIIPS)KEHUN

Merton skBUBaJICHTHOTO TeHeparopa. Pabora ¢
IpOOHO-KOMIUIEKCHBIMU (DYHKLIUSMHU

Htoro

12

I1K-7

3 KoMILIekcHEIE U
omepaTopHbie PYHKITNH
nenu. YacToTHbIC
XapaKTEePUCTUKH

KommekcHbie pynkunu. YacToTHbIC
xapakTepuctuki. [lonoca nponyckanus

MVII ¢ 3aBucumbIMU ucTOYHUKaMu. OniepaTopHbIE U
KOMIUIEKCHBIE ()YHKIIMU B CXEMAX C 3aBUCUMBIM
HUCTOYHUKOM

HUroro

I1K-7

4 Pe3oHaHCHEBIE IIEITA

OCHOBHBIE TOHSATHS PE30HAHCHBIX LIETIEH:
JTOOPOTHOCTh, XapaKTePUCTHUECKOE CONIPOTUBIICHHE,
PE30HAaHCHOE COTMPOTHUBIIEHUE, YaCTOTa Pe30HAHCa

Hroro

I1K-7

Hroro 3a cemecTp

22

3 cemectp

5 Teopus
YCTBIPCXIIOJIHOCHHUKOB

OpuHOYHBIE KOJIeOaTeNbHbIE KOHTYPHI

BuyTpeHHue nmapameTpsl YeThIPEXIIOIIOCHUKOB

XapakTepuCTUIECKUE TTapaMeTPhl
YCTBIPCXIIOJIIOCHUKOB

DnexTpuueckue GUIbTPHI

HUroro

I1K-7, I1K-
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6 Lemu ¢ [erm ¢ pacnpeneneHHbBIMU TapamMeTpamu: J[TuHHbBIE 4 ITK-7, T1K-
pacnpeeIeHHBIMU JTUHUU 9
napaMeTpamu

P p Utoro 4
7 Ananus snexkTpuueckux | PacueT nepexoaHbIX MPOLECCOB KIACCUUECKUM U 4 I1K-9
Henei B nepexoaHoM OTepaTOPHBIM METOJIOM

KM
pe ¢ Hroro
8 Bpemennsie u BpemenHbie XapaKTepUCTHKY 1IeTIeH U UX CBSI3b C 2 I1K-9
4acTOTHBIC YaCTOTHBIMHU
XapaKTEPUCTUKH LIeTIEN U

P p I Hroro 2
UX B3aUMOCBSI3b
Hroro 3a cemectp 18
Hroro 40

9. CamocrosiTeibHast padoTa
Bunasl camocTosTenbHOM paboThl, TPYJ0EMKOCTh U (POpMUpPYyEMbIE KOMIIETEHIIMU MTPEICTABICHBI B

Tabiune 9.1.
Tabnuua 9.1 —Bunsl camocTosiTensHON pabOThl, TPYA0EMKOCTh U (hOpMHUpPYEMbIe KOMIIETECHIIHH
) Y
= a2
2 = 5
. g O =
Bunrr camocTosITeILHON S o 29
HaszBanus pasznenos 5 £ 5 DOopMBbI KOHTPOJIS
paboThI o S =
5 &2
a ° 2
= S
2 cemecTp
1 Beenenue; IToaroroBka k 2 TIK-7, JlomartHee 3aanue,
MPAaKTUYECKUM 3aHATHSIM, [1K-9 Onpoc Ha 3aHATHSX,
ceMHHapaMm Otuer o nabopatopHoit
abore, Tect
[TpopaboTka JEKIIMOHHOTO 1 p ’
MaTtepuana
OdopmiieHre 0TYETOB TIO 4
nabopaTopHBIM paboTam
Hroro
2 OCHOBHBIE METOBI IToaroroBka k TIK-7, Jlomartnee 3aanue,
aHaJIM3a JTUHEHHBIX MIPAKTUYCCKUM 3aHSATHUSM, IK-9 3amuTa oT4eTa,
SJIEKTPUYECKUX LIETIEH B | CEMUHAapam KonTtposbHas padoTa,
TaHOBUBIIIEMCSI PEXKUM MPOC Ha 3aHATHUSIX
yeTaHo eMed pe c [TpopaboTka JeKITMOHHOTO 3 8 poc Ha 3a ’
TYET IO
MaTepuana
WHIUBUIYAIEHOMY
IToaroroska k 6 3amanuio, OTYeT 1o
11aDOpaTOPHEIM paboTam naboparopHoit padore,
BEINOIHEHIE 9 [TpoBepka KOHTPOJILHBIX
WHIIMBUIYAIBHBIX 3aIaHUM pabor, Pacuernast pabora,
Tect
Utoro 23
3 KoMiiekcHbie 1 IToaroroBka K 2 [1K-7, JlomamrHee 3amaHue,
orepaTopHble QYHKIIUU | IPAKTHYECKUM 3aHITHSIM, IK-9 KonTtponpHas padora,
uenu. YactoTHbIe ceMHHapam OtueTt no nmabopaTopHOH
XapaKTEPUCTUKU Te, Tect
pakTepuce [TpopaboTka JEKITMOHHOTO 2 pabore, Tec

CornacoeaHa Ha noptane N2 23109
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Marepuasa

YaCTOTHBIC

MPAKTUYCCKUM 3aHATUAM,

IToaroroBka k 4
nabopaTopHBIM paboTam
Htoro
4 Pe3oHaHCHEBIE IIENTN IToaroroBka K [1K-7, JlomamrHee 3amaHue,
IIPAKTUYECKUM 3aHATHSIM, [K-9 3auer, 3aluTa OTYETA,
ceMUHapam KonTtposbHas paboTa,
TYET IO JI aTOpHOU
[TpopaboTka JeKITMOHHOTO 1 0 5 © f; abopatopHo
abote, Tect
MmaTepuaia p '
OdopMieHre 0TIETOB 10 3
nabopaTopHBIM paboTam
Htoro 6
Hroro 3a cemectp 44
3 cemecTp
5 Teopus ITonroroBka k 2 |IIK-7, JuddepeHurpoBaHHbIN
YETHIPEXTOJIOCHUKOB MPAKTUYECKUM 3aHATHSIM, [1K-9 3adeT, Jomamraee
ceMHHapam 3ajaHue, 3anmrTa
KYPCOBBIX IIPOEKTOB
[TpopaboTka JEKIIMOHHOTO 2 (yp Gor). 3 P
abor), 3ammra oT4eTa,
MaTtepuana pabo IHTa OTHE
KonTtposbHas padoTa,
OdopmiieHre 0TYETOB TIO 4 OTYeT 10 KypcoBOii
nabopaTopHBIM paboTaM pa6ote, OTyer 1o
Beimmonsenne KypcoBoro 27 nabopatopHoii pabore,
npoekta (paboTbr) Tecr, Dx3amen
Hroro 35
6 Llenu ¢ IToarorosxka x 2 TIK-7, JlomarHee 3agaHue,
pacnpeneeHHbIMU MPAaKTUYECKUM 3aHATHSIM, [1K-9 3amuta otuera, Onpoc Ha
napaMeTpamu ceMHUHapaMm 3aHaTusaX, OT4er mo
nmabopaTopHoOii paboTe
[TpopaboTka JEKIIMOHHOTO 2 paTop P :
IIpoBepka KOHTPOJIBHBIX
MaTtepuana
pabor, Tect, Dk3ameH
OdopmiieHre 0TYETOB TIO 4
nabopaTopHBIM paboTaM
Hroro
7 Ananus snektpuueckux | [loarororka k [1K-9, JlomamrHee 3amaHue,
LIETIEN B IIEPEXOAHOM MPAaKTUYECKUM 3aHATHSIM, TIK-7 3amuTa oT4era,
pexume ceMUHapam KonTtposbhas padoTa,
TYET IT
[TpopaboTka JeKITMOHHOTO 2 Oryer no
WHIABAOYaILHOM
Marepuaia AUBHLY y
3amannio, OTyeT mo
HoxaroToBka K 4 1nabopaTopHOii pabore,
11aDOpaTOPHEIM paboTam Pacuernas pabota, Tecr,
BrinonHenue 10 OK3aMeH
WHIIMBUIYAIBHBIX 3aIaHUM
Hroro 18
8 Bpemennsie u IToaroroBka K 2 [1K-9 JlomamrHee 3amaHue,

Omnpoc Ha 3ansTHX, TecrT,

CornacoeaHa Ha noptane N2 23109
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XapaKTEPUCTUKH 1IETIE U | CEMUHApam DK3aMeH
UX B3aUMOCBSI3b
3AUMOCBA3 [TpopaboTKa JIEKIIHOHHOTO 1
MaTepuana
Hroro 3
Hroro 3a cemectp 64
[ToaroroBka u cnaya 36 DK3aMeH
sK3aMeHa / 3ayera
Hroro 144

10. KypcoBas pa6ora (mpoekr)

TpyaoeMKOCTh ayJAMTOPHBIX 3aHITUH M (POPMUPYEMbIE KOMIETEHIIMM B PaMKaxX BBIOTHEHUS
KypcoBo# paboTs! (mpoekra) npeacrabieHsl Tabmuie 10.1.
Tabmuua 10.1 — TpynoeMKOCTh ayJUTOPHBIX 3aHATHH M (OpMHpyeMble KOMIETEHLMH B paMKax
BBIMOJIHEHUS KyPCOBOM pabOThI (IIpoeKTa)

HanmenoBanue ayIUTOPHBIX 3aHATUI

Tpynoemxk

OCTb,
q
dopmupye
MBbIE
KOMITETEHII
uu

3 cemectp

OCHOBHBIX 0003HaYEHUN

Hccnenoanue cia0XHOM JIMHEHHOW SJIEKTPUYECKOHN LIETH
COCTOSIICH M3 KACKaHOTO COCIMHCHHUS HECKOIbKUX
YETHIPEXTIOJIFOCHUKOB, B YaCTOTHOM oOyiacTu:Pactipenenenue
BapUaHTOB 33J]aHU , MOSICHEHUE UG pa 3a7aHus, O0bICHEHHE

[1K-7, IIK-9

HccnenoBanue 4aCTOTHBIX XapaKTEPUCTHK HATPY3KU 2
HccnenoBanue Tpan3uctopa ¢ 0000IIEHHOW Harpy3KOit 2
HccnenoBanue TpaH3ucTopa ¢ M30UpaTeIbHON Harpy3Kou 2
3amuTa KypcoBoi paboThI 2
Hroro 3a cemectp 10

BapuaHTaM)

10.1. TembI KypcoBBIX padoT (MPOEKTOB)
[TpumepHas TeMaTHKa KypCOBBIX paboT (TPOEKTOB):

— CxemHble (DYHKIHMM M YaCTOTHBIC XapaKTCPHUCTHKH JIMHEHHBIX DJICKTPUUSCKHX Iernei ( 1mo

11. PeiiTuHroBasi cucreMa /Jisi OEHKH yCIeBAeMOCTH 00y4ar0 M XCs

11.1. baaabHbIe OLEHKH IS 3J1eMEHTOB KOHTPOJIsI
Tabnuua 11.1 —bannabHbIe OIIEHKH IS SJIEMEHTOB KOHTPOJIS

. o MaxkcumanbHbIA
. MaxkcuManbHBIN MaxkcuManbHBIN
DneMeHThI y4eOHOM OaJi 3a epuo. Bcero 3a
6am Ha 1-yio KT ¢ | Gamn 3a mepuon
NeSTebHOCTH mexny 2KT u Ha CeMecCTp
Hadana cemectpa | Mmexay 1KT u 2KT
KOHEII CeMecTpa
2 cemecTp
JlomamrHee 3aqaHue 3 3 2 8
3ayer 20 20
KontponbHas padota 15 10 25
Onpoc Ha 3aHATUAX 4 5 1 10
15
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Otuer o 10 10
UH/IMBUTyaIbHOMY
3aJJaHHIO
Otuert no nabopaTopHOH 2 8 8 18
pabore
Tect 3 6 9
Hrtoro makcumym 3a 24 39 37 100
nepuos
Hapacratoum nurorom 24 63 100 100
ceMecTp
JlomamrHee 3aqaHue 2 2 3 7
3ammura KypcoBbIX 10 10
poekToB (paboT)
KontposbHas padota 4 12
OTtyeT o KypcoBoit 5 7 12
pabore
Otuer o mabopatopHoit 5 8 7 20
pabore
Tect 3 3 3 9
Hrtoro makcumym 3a 19 24 27 70
nepuos
DKk3aMeH 30
Hapacraromum urorom 19 43 70 100
11.2. IlepecueT 62/1J10B B OLIeHKH 32 KOHTPOJIbHbIE TOYKH
[epecuer 6anIoB B OIIEHKH 32 KOHTPOJIbHBIE TOUKH MTPEACTaBIeH B Tabmume 11.2.
Tabnuna 11.2 —Ilepecuer 6a10B B OIIEHKHU 32 KOHTPOJIbHbBIE TOUKH
Baibl Ha 1aTy KOHTPOJIBLHOM TOYKH OrneHka
> 90% o1 MakcuManbHOI cymMMbl OaiioB Ha gaty KT S
Ot 70% 0 89% o0t MakcumanbHOM cyMMbI O6aioB Ha naty KT 4
Ot 60%10 69%o0T MakcuManbHOM cymMMbl 6ayoB Ha naty KT 3
< 60%o0T MakcumanbHOM cyMMbI OaiioB Ha naty KT 2

11.3. IlepecueT cyMMBbI 6A/JIOB B TPAAUIUOHHYIO H MEKIYHAPOAHYIO OLIEHKY
[Tepecder cymMMBbl OaIOB B TPAAUIIMOHHYIO U MEXKIYHAPOJHYIO OICHKY IPEACTABICH B TaOJIHUIE

11.3.

Ta6mmma 11.3 —Ilepecuer cymmbl 0a/uI0B B TPAAUITMOHHYIO M MEXTYHAPOIHYIO OIIEHKY

HroroBast cymma 6aios,

Onenka ('OC) YUUTBHIBACT YCTEIIHO CIAHHBIHA Ornenka (ECTS)
IK3aMEH
5 (omimuHO) (3a4TEHO) 90 - 100 A (Tau4mo)
85 -89 B ¢uenb xoporio)
4 (xopoiio) (3a4TeHO) 75 -84 C %oporiio)
70-74
D (ynoBneTBOpUTEIHHO)
3 (YA0BJIETBOPUTEIIHLHO) 65 - 69
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(3auTeHo) 60 - 64 E Gocpeacreenno)

2 (HeYIOBJIETBOPHUTEIBHO) (HE

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

12. Yyeb6HO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecTieYeHUe TUCIIHIITMHBI

12.1. OcHoBHas JMTEpaTypa
1. Ara6ekoB I'.. OcHoBsl Teopun neneid.- CII6.: Jlanp,2009.-432. [DnexTpoHHBIN pecypc]. -
https://e.lanbook.com/book/91911#book nagmara obpamenus: 08.05.2018

12.2. JlononHUTeIbHAS JUTEPATYpa

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

2. JloceB A.K. Teopust TMHEHWHBIX dIEKTpHUeCcKHX Heneit.-M.: Beicur.mik.,1987.-512. (nanuune
B oubmoreke TYCVYP - 335k3.)

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

4. Benenkuii, A.®. Teopust THHEHHBIX 3JCKTPUIESCKUX LENCH [DIeKTpOHHBIH pecypc] : yueo.

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

12.3. YuyeOHO-MeTOAMYECKUE TOCOOUA

12.3.1. O6s3aTesibHBbIE YUeOHO-METOANYECKHE MTOCOOUS

1. Teopus snekTpuUecKux Ienei: YueOHoe mocodue K MpakTHYCCKUM 3aHsATHIM / MelbHHUKOBa
. 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 3IMEKTpUYECKOW IeNW TpPU TapMOHUYECKOM
BO3/elcTBUH. PykoBOACTBO K TabopaTopHoi pabore NO2 /Menbuukosa U. B., T'ones b. @., JIyoosuk K.
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) [DnekTpoHHblii pecypc] - Pexum mocryma:
https://edu.tusur.ru/publications/553fmara oopamenns: 08.05.2018.

4. Meroapl MAaTEMaTHYECKOTO OMUCAHMS U pacueTa CI0KHOW JIMHEHHOM AIEKTPUIECKON 11T B
CTallMOHAPHOM pexume. VIcXomHble [aHHBIC, METOAMYECKHE VYKa3aHWs, NPHUMEpPhl pacueTa H
KOHTPOJIBHBIX BOMPOcOB K 3amanuto / MenbaukoBa M. B. - 2012. 44c. (pekOMeHIOBaHO st
CaMOCTOSITENTbHON paboThI) [OnexTpoHHBII pecypc] - Pexum JOCTyMaA!
https://edu.tusur.ru/publications/143flata oopamenwus: 08.05.2018.

5. OcHoBbl Teopum 1eneii. CxeMmHble (YHKIIUHM U YAaCTOTHBIC XapaKTEPUCTUKU JTHUHEHHBIX
AIIEKTPUUECKUX Ienei: MeToanyeckre yKa3aHus 110 BRITOJHCHHIO KypcoBoii pabotel / Mensuukosa 1. B.
- 2012. 68&. (pekOMEHJOBaHO JJIsl CAMOCTOSTEIBHOM PadoThI) [DNeKTpoHHBIN pecypc] - Pexxum nocrymna:
https://edu.tusur.ru/publications/1548ata oopamenus: 08.05.2018.

6. MHccnemoBaHue YACTOTHBIX XapaKTEPUCTHK AalepUOJUYECKUX IENedl IMepBOro MopsKa:
PykoBoactBo K staboparopuoii pabore NO 4, 5 /Mensuukosa U. B., Jlyoosux K. FO. - 2013. 12c.
(pekOMEHIOBAaHO ISl  CaMOCTOSITEIbHOM paboThl) [DneKTpoHHBI pecypc] - Pexum gocryma:
https://edu.tusur.ru/publications/344@ata oopamenus: 08.05.2018.

7. IlpaBuia MOATOTOBKH, BBIOJHEHHS M O(OpMIIEHHUs J1a0opaTopHOM paboThl: MeTtoanueckue
yKa3aHUS K BBIMOJHEHUIO JTabopaTopHbiX pabor / MenbuukoBa W. 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 o6pamienns: 08.05.2018.

8. HccnenoBaHue nepexoJHBIX MPOLIECCOB B LIEMSAX MEPBOTO U BTOPOTO MOPSAIKOB. PyKOBOICTBO
K abopatopHoit pabote / Mensuukosa U. B., Tones b. @., Jlyoosuk K. 0. - 2012. 16c. [DnekTpoHHBII
pecypc] - Pexxum nocryna: https://edu.tusur.ru/publications/2962ara ob6pamenus: 08.05.2018.
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9. HccnenoBaHue OMHOYHBIX KOJeOaTEIbHBIX KOHTYPOB: PyKoBOICTBO K TabopaTOpHO# paboTe
No 6, 7 mo nucuummHe «leopus 3IEKTPUYECKUX Ieme» M CTYIEHTOB pPaJlOTEXHHYECKOTO
¢axynbrera Beex crneuuanbHoctedl / Menpnukosa U. B., JIyoosuk K. 10. - 2013. 19%. [DnekTpoHHbII
pecypc] - Pexxum mocryna: https://edu.tusur.ru/publications/344iara o6pamienns: 08.05.2018.

10. UccnenoBanue pa3BeTBICHHOM JIMHEHHOM 1eNM TpU TapMOHMYECKOM BO3JIEHCTBUU:
PykoBojcTBo K mabopatopHoii pabore NO3 /Mensuukosa U. B., T'ones b. @., [lyoosuk K. 10. - 2013. &.
[DnexTponnslit pecype] - Pexum moctyma: https://edu.tusur.ru/publications/3442nata oOpaiieHus:
08.05.2018.

11. KazakeBuu, JI. . MeTtoandeckne peKOMEHAANUU MO CAMOCTOATEIBHOW paboTe CTYIACHTOB
BCEX CIEIHATBHOCTCH M HampaBieHHH. Y4eOHO-METOIUuYecKoe Mocobue [DaekTpoHHbIH pecype] /
Kazakeenu JI. M. — Tomck: TYCYP, 2016. — 15 c¢. — Pexum jgocryna:
https://edu.tusur.ru/publications/60hfra ooparnenus : 08.05.2018.

12.3.2. YyeOHO-MeTOAMYECKHE MOCOOHS IJIsI JIMII ¢ OTPAHNYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI U
HHBAJIN/I0OB

Y4eOHO-MeTOIMYeCKHe MaTepHaibl UIsl CAMOCTOSATEIBHON U ayTUTOPHON paboThl 00yJarOIIHXCs
W3 YHCIia JIUI[ C OTPAaHNYEHHBIMA BO3MOXKHOCTSIMHU 3JI0POBbsI 1 HHBAIUOB MPEIOCTABISIOTCS B (hopMax,
aIalTUPOBAHHBIX K OTPaHUYEHHSIM UX 3I0POBbS U BOCIIPHSTHS HHPOPMAITUH.

JJist ML ¢ HAPYIIEHUSIMU 3PeHus

- B (hopMe AIEKTPOHHOTO JOKYMEHTA,

- B ITI€YaTHOU (popMe YBEITUUCHHBIM MIPUDTOM.

Jast U ¢ HApYIeHUsIMU CJIyXa:

- B (hopMe FNIEKTPOHHOTO JOKYMEHTA,

- B IIeUaTHOM opme.

J1s i1 ¢ HApYIeHUSIMU OTMIOPHO-IBUIaTEIHLHOTO anmapara:

- B (hopMe NIEKTPOHHOTO JOKYMEHTA,

- B IIeYaTHOH (opme.

12.4. TipoeccuonanbHbie 6a3bl JAHHBIX H HHPOPMANMOHHBIE CIPABOYHbIE CHCTEMBbI

1. Hayunas snektponnas ouOimoreka eLIBRARY.RU http://elibrary.ru — momnorekcroas,
pedepartuBHas 6a3a JaHHBIX.

2. MHudopmarnmoHHsie, CIIpaBOYHbBIC " HOpPMaTHUBHBIE 0a3bl JTAHHBIX
https://lib.tusur.ru/ru/resursy/bazy-dannyh

3. Hayunas snekrponnas 6aza «Hayka» https://www.libnauka.ru/

12.5. Tlepuoauyeckue u3TaHus
1. Texnuka paanocssizu. OMCKHI HayYHO-HCCIEI0BATEIbCKII HHCTUTYT IPUOOPOCTPOCHUS
(Omck). http://www.oniip.ru/nauka/publikatsii/tekhnika_radvyazi/index.php

13. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne JUCIUIIMHBI U TpedyeMoe MporpaMMHoe
ol0ecreyeHue

13.1. O6uue TpeOOBaAHUS K MATEPUAILHO-TEXHUYECKOMY M MPOrPAMMHOMY 00ecriedeHHI0
AUCHMIIAHBI

13.1.1. MaTepuajJbHO-TeXHUYECKOEe U MPOrPaMMHOe o0ecniedeHue VISl JIEKIIMOHHBIX 3aHATHI
Jnis mpoBeneHus 3aHATUIN JIEKIIMOHHOTO THIIA, TPYMNIOBBIX M WHAWBUIYAIbHBIX KOHCYJIbTAIIUH,
TEKYILLEro KOHTPOJISI U IPOMEKYTOUHOM aTTeCTallMi UCIOJb3yeTcsl yueOHasi ayAUuTOpUs C KOJMYECTBOM
MOCaZOYHbIX MECT He MeHee 22-24, o0opyaoBaHHas JOCKOW M CTaHAApTHOH y4eOHOW MeOensblo.
NmeroTcsi aeMOHCTpallMOHHOE OOOpyJOBaHWE U y4eOHO-HArJSAHBIE IMOCOOWS, OOeCreYnBaroIne
TEMaTUYEeCKHE WILTIOCTPAIMH 10 JICKIIMOHHBIM pa3zesiaM JUCLIUIIIHHBI.

13.1.2. MaTepuaJbHO-TeXHHYECKOEe U IPOrPaMMHOe o0ecniedeHue VISl MPAKTHYECKUX 3aHATHI
VYyeOHast ayTuTOpHs
ydeOHasi ayIuTOpHsl A NPOBEISHMs 3aHATHH JIEKIMOHHOIO THUIMA, y4yeOHas ayIuTOpHs IJs
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MIPOBEJICHUS 3aHATUN MPAKTUYECKOTO TUTIA, YieOHast ayIUTOPUS JIJIsl IPOBEACHUS 3aHATHI CEMUHAPCKOTO
THTIA, TTOMEIICHUE JUIS MPOBEACHUS TPYIIOBBIX W HHIUBUIYATbHBIX KOHCYJIbTAIMH, MTOMEIICHHE JIIs
MPOBEJICHUS TEKYIIETO KOHTPOJIS U IPOMEKYTOUHOM aTTECTAIINH

634034, Tomckas obnacTs, . Tomck, Bepmuauna ynuna, 1. 47, 305ay.

Omnucanue UMEIoIIErocs 000pyI0BaHUS !

- KommutekT cnenmann3upoBaHHO#M yaeOHOM Mebeny,

- PaGouee mecto npemnomaBarerns.

[IporpammHuoe obecrieueHre He TpeOyeTcsl.

314

yueOHasi ayUTOPHS JJIsi MPOBEACHUS 3aHATHI MPAKTUYCCKOTO THIA, yueOHas ayIuTOpHs s
MIPOBE/ICHUS 3aHATHI JTA0OPATOPHOTO THITA

634034 Tomckas obnacts, r. Tomck, Bepmuauna ynuma, 1. 47, 314ayn.

Omnucanue UMEIoIIerocs 000pYyI0BaHUS:

- locka marautHO-MapkepHass BRAUBERG (2mit.);

- 16 pabounx cranimii, (KOMILIOTEPOB), Ha Oa3e mporeccopos Intel Core i5;

- KommniekT crienmanuzupoBanHol yueOHOW MebenH;

- PaGouee mecto mpemnogaBaterts.

[IporpamMmMHOe oOecrieueHue:

- Microsoft Windows 81 amxe

- Google Chrome

- Keysight SystemVue

— Microsoft Office 20101 nixe

- Mozilla FireFox

- Qucs

- PTC Mathcadl13, 14

13.1.3. MaTepuaJbHO-TeXHHYECKOEe M IPOrPaMMHOe o0ecniedeHue I JJa00paTOPHBIX padoT
JlaGopatopus «OCHOBBI TEOPUU IIECTICH»
ydeOHast ayTuTOpHUs JIJIs1 TPOBEICHUSI 3aHATHI JTaOOPATOPHOTO TUIIA
634034 Tomckas obnacts, r. Tomck, Bepmununa ynuia, 1. 47, 314 ayn.
Ornrcanre UMEIOIETocs 000y I0BaHMUS
- locka marautHO-MapkepHas BRAUBERG (2mit.);
- Konseprop AC-DC MC5BB UPBUC (8 mit.);
- USB Ocuumnorpad-reneparop PCSGU250 (&ur.);
- Bombtmerp B3-38 (8mit.);
- 8 pabouux crannuii, (KOMIbIOTEPOB), Ha O6a3ze mporeccopos Intel Core i5;
- KommutekT cnenmann3upoBaHHO#M yaeOHOM Mebenu,
- PaGouee mecto npenogaBarerns.
[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 POrpaMMHOe oOecnevyeHue IS CAaMOCTOSITeIbHOMH padoThl
JInsi caMOCTOATENbHON pabOThl UCMONB3YIOTCS ydueOHbIC aymauTOpuu (KOMITBIOTEPHBIC KITACChI),
pacmosoKeHHbIE TI0 aJpecam:
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- 634050,Tomckas obnacts, . Tomck, Jlennna npocnexkr, a. 40, 233ayn.;

- 634045 Tomckas obmactp, T. Tomck, yn. Kpacaoapmetickas, n. 146, 20layn.;
- 634034 Tomckas obnacts, T. ToMck, Bepmmmnauna ynuna, n. 47, 126ayn.;

- 634034 Tomckas obnactp, . ToMck, Bepmmnanna ynuna, a. 74, 207ayn.

CocraB 000pyIOBaHUS:

- yueOHas meOerb,

- KoMIbIOTepHI Kiaacca He Hmke [IDBM INTEL Celeron D336 28l 11. - 5ir.;

- KOMIIBIKOTCPbI MOAKIIOYCHBI K CCTHU «I/IHTepHCT» n O6€CH€‘-II/IBaIOT AOCTYyIl B DJJICKTPOHHYIO
nH(pOpPMaMOHHO-00pa30BaTEIBHYIO CPEly YHUBEPCUTETA.

[lepeders mMporpaMMHOTO OOECTICYCHHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuabHO-TeXHHYECKOe o0ecnevyeHne TUCHMIIMHBI UIS JIMI[ C OTPAHMYeHHBIMH
BO3MOKHOCTSIMM 3/10POBbSl H HHBAJIU/10B

OcBoeHue TUCHMIUIMHBI JUIIAMUA C OIPAaHMYEHHBIMH BO3MOXKHOCTSMH 370pPOBbSI M MHBAJIHIAMHU
OCYILECTBIISIETCS C UCIOJIB30BAHUEM CPEJCTB 00yUEHUs OOIIEro U CreluaibHOrO Ha3HaYeHNU .

[Ipu 3anATHSAX Cc OOydyalOIIMMHUCS € HAPYWIEHUSIMM CJIyXa HpPEAyCMOTPEHO HCHOJIb30BAHUE
3BYKOYCWJIMBAIOUIEH amnmaparypbl, MYJIbTUMEIUMHBIX CpPEACTB M JPYrUX TEXHUYECKHX CPEICTB
npuemal/nepenaun y4eOHOH MH(pOpPMAaNMK B JOCTYIHBIX (OPMax, MOOHMIBHOW CHCTEMBI MPEOJaBaHuUs
U1 00y4YaroUIMXCsl ¢ MHBAIMIHOCTBIO, IOPTAaTUBHOM MHAYKIIMOHHOW CHCTEMbI. YueOHas ayIuTopus, B
KOTOpOH 3aHUMAIOTCA OOydaroluecs ¢ HapylIeHHEM Cllyxa, 00OpydOBaHAa KOMITBIOTEPHON TEXHUKOM,
ayIMOTEXHUKOM, BUACOTEXHUKOM, STIEKTPOHHOM TOCKOM, MyJIbTUMEIUIMHON CUCTEMOM.

[Ipu 3aHATHAX C 00YYAIOUMMHCS ¢ HAPYLIEHUSIMU 3PEeHUSIMH [IPETyCMOTPEHO UCIIOIb30BaHUE B
JCKIUOHHBIX M YYEOHBIX ayJUTOPHAX BO3MOXKHOCTH INPOCMOTpA YyIOaJCHHBIX OOBEKTOB (Hampumep,
TEeKCTa Ha JOCKe WM Claiijja Ha HSKpaHe) NpH TOMOIIM BUACOYBEIUYUTEICH Uil KOM(OPTHOrO
IIPOCMOTpA.

[Ipu 3aHATHAX ¢ O0OydyalOIIMMHUCS € HAPYWIEHWSIMH OINOPHO-ABUraTeJIbHOI0 amnmapara
UCHOJB3YIOTCS aJbTEPHATUBHBIE YCTPOMCTBa BBOJAa MH(pOpMALMM M JpPyrue TEXHUYECKHE CpEICTBa
npuemal/niepeaun y4eOHOH MH(pOpPMAaNMK B JOCTYIMHBIX (OpMax, MOOMIBHOH CHUCTEMBbI OOYUCHHS IS
JIIOJIEH ¢ UHBAJIUIHOCTBIO.

14. OuenouyHble MaTepuaabl 1 MeTOAUYECKHE PEKOMEH/IAMH 110 OPTAaHU3ALMH U3yYeHUs!
AUCHUTLTUHBI

14.1. ConepxaHue OleHOYHBIX MATEPUAJIOB U MeTOAUYECKHE PEKOMEH AU
Jnist olleHKH cTeneHu chOopMUPOBAHHOCTH M YPOBHSI OCBOEHHS 3aKPEIUICHHBIX 3a JUCIHUILTHHON
KOMITETSHITHI HCITOJIB3YIOTCS OIICHOYHBIC MaTepHaibl B COCTaBE:

14.1.1. TecToBbIe 3agaHUSA

1) 3 Z 2+j2 —(0.25 +0.25) 0
aZaHbl Z-mapaMeTpbl YETHIPEXIOIIOCHUKA: Z = . ; . Onpenenuts
A Pamerp p —(0.25 + j0.25) 2 + 2 e
THUIT YETHIPEXIOJIIOCHUKA.
a) aBTOHOMHBIH U CUMMETPUYHBIN B) HEABTOHOMHBIN u
HECUMMETPUYHBIN
0) HEaBTOHOMHBIN ¥ CHMMETPHYHBIH ') aBTOHOMHBIH U HECUMMETPHUYHBIH
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2) st 0OpaTMOro YeTHIPEXIOIIOCHUKA B ypaBHEHHUSX Tuma A 3amaHbl koddunueHts: Ai;=1;
A21=j0.3; A2,=0.4.Onpenenuts 3HaucHre K03 dumueHta A

a) 1l B) -2
6) 0 r) 2
3) JI71s1 4eThIpeXMOIFOCHUKA C U3BECTHBIMU A-TIapaMeTpaMu:

U,=1-j)U, +10I,
11 = —jO 1U2 + 12
Onpenenuth Ko3()PUITMEHT TIepeaaun 1Mo HAPSHKCHHUIO KU B pEIKHUME X0JIOCTOI'O X0Jla Ha BBIXOJE.

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

COIPOTHBIIEHUS yKa3zaHbl B OMmax. BriOepure npaBUiIbHbIN OTBET.

zl z3

—] o

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

Puc.1
a) Z11=100wm, Z1,= -70Mm; Zp1=7 Om; Z,=-100m
0) Z11:=100Mm, Z3,= 70Mm; Z21=7 Om; Zo=100m
B) Z11=3 0M, Z1,= 7T0M; Z21=7 OMm; Z2;=3 Om
r) Z1:=30m, Z;,= 100Mm; Z21=100mMm; Z2,=3 Om

5) JlJis CUMMETPUYHOTO YETHIPEXIOIFOCHUKA XapaKTEPUCTHUECKOE COMPOTHBIICHUE OIMPEACISICTCS
CIICAYIOIIMMH BBIPOKECHUSIMH (BO3MOXHO HECKOJIBKO OTBETOB):

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

22
6) B xakom ciydae aiieKTpruecKas emb OyeT HENbIo ¢ pacipeieeHHBIMUA TapaMeTPaMu ?
a) B 1enu oTCyTCTBYIOT MOTEPH.
0) Jnwuna nuauu 6omee 1 KM.
B) ['ecomerpuueckue pa3Mepbl MU COU3ZMEPUMBI C JITTHHOM BOJTHBI 3JICKTPOMAarHUTHBIX KOJICOaHUI
r) HampsokeHue ¥ TOK B JIMHHH SABJISIOTCS TOJIBKO (QYHKIMEH BpEMEHH
7) PexuM, B KOTOPOM SHEPTHUs YACTUYHO TOTJIONIACTCS HArpy3KOW, Ha3bIBaCTCS:
a) PEKUMOM JIMHHH 0€3 UCKAKCHUH;
0) peXUMOM CMEIIaHHBIX BOJIH;
B) PEKHUMOM O€TyIIei BOIHBI,
I) PEXHMOM CTOSUCH BOJHBI.
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8) OmpenenuTh pPEKUM B JIMHHAH, €CIIM TEPBUYHBIC Tmapamerpbl JuHuM Ly = 4 M[H/kM , Cy =
400 H®/xM. JInuaug HarpyxeHa Ha UHAYKTUBHOCTB Ly = 20 M['H
a) peKUMOM JIMHUU 0€3 NCKaKCHUH;
0) peKUMOM CMEIIAHHBIX BOJIH;
B) PEKUMOM Oeryiiell BOJIHBI;
) PEKUMOM CTOSYCH BOJIHBI.
9) IlepexoHas XapaKTEpPUCTHKA OTPaXKaCT:
a) TepexoJl CUCTEMBbI B HOBOE COCTOSIHUE;
0) JTUTENBHOCTH MEPEXOIHOTO MPOIIEeCCa;
B) pCaKIIMIO IIEMTU Ha CTYNICHUATOE BO3/ICHCTBHE;
r) 3aBUCHMOCTbH BXOJTHOT'O BO3JCHCTBHUS OT BPEMEHH.
10)ITepexoaHoii mpoIece B ICH HEBO3MOXKEH TIPH:
a) OTCYTCTBUHU KOHJICHCATOPA,
0) BO3/ICHCTBIH FAPMOHUYECKOTO CUTHAJIA;
B) M3MCHCHUH SHEPTHH B PEAKTUBHOM DJIEMCHTE;
T) OTCYTCTBUH PE3HCTOPA.
11)He3aBucuMbIMU Ha3bIBAOTCS HauanbHbie yeiaoBus (HY):
a) HE 3aBHCAIINE OT apaMETPOB IICIH;
0) COXpaHSIOIINE CBOM 3HAUCHHS HE3aBUCHUMO OT COCTOSBINCIHCS KOMMYTAI[HH;
B) HE MU3MEHSIOIIUECS B XO/IC BCETO MEPEXOTHOTO MPOIIecca;
T) HE 3aBUCSIIKE OT TUIIA YJIEMEHTOB.
12)Ha BbIBOJaxX KaKoro 3jeMeHTa HEBO3MOXHO CKauK000Opa3HOE H3MEHEHUE HATIPSHKCHHMS ?
a) KOHJIEHCATOPa,;
0) HCTOYHUKA HAIPSHKCHUS
B) KaTyIIKA UHIAYKTUBHOCTH;
r) pe3ucropa
13)BsiOepeTe BepHOE YTBEPIKACHHUE!
a) K03(h(UIMEHT nepeavn ICKTPHUCSCKO LEMH MPEICTaBIsEeT COO0M OTHOIICHHE aKTUBHOM YacTH
COIPOTHBIICHUS K PEAKTHBHOM,;
0) ko3 HUIMEHT mepeIaun MaCCUBHOM IEKTPUUECKOM IIEMH UMEET pa3sMepHOCTs OM/M;
B) KO3(h(UIMECHT Iepeaadyn SIEKTPHUECKOM 1enu Beeraa pased 10;
r) Ko3(hQUIMEHT Tepeaun MACCUBHOM JICKTPUUECKOM 1IENH He TpeBbiaet 1.
14)Tlonoca nponycKaHus IIEMH 3TO —
a) JHMana3oH YacTOT, B KOTOPOM aMIUIMTYIHO-4aCTOTHAs XapaKTepucTuka ko3 duimeHTa nepeaadn
OTIIUYAETCSl OT CBOETO MAaKCUMAIILHOTO 3HA4YCeHMsI He OoJee ueM Ha 31b;
0) JaMama3oH 4acTOT, B KOTOPOM (ha30-4acTOTHAS XapaKTepuCTHKa K03 UIIMEHTa TIepeadun
OTJIMYAETCSI OT CBOETO MAaKCHMAaJIbHOTO 3HAUYEHUS He Oosiee ueM Ha 31b;
B) JMana3oH YacTOT, B KOTOPOM aMILIMTYIHO-4aCTOTHAs XapaKTepucTHKa Ko3dduieHTa neperadan
HE OTJINYAETCS OT CBOETO MaKCUMAIILHOTO 3HAYCHUS,
r) Juarna3oH 4acTOT, B KOTOPOM aMILIMTYIHO-4aCTOTHAs XapaKTePUCTHKA KOdHIMeHTa epeaadn
OTIUYAETCS OT CBOETO MHHUMAJILHOTO 3HaUeHUs He Oosiee uem Ha 3nb.
15)  Jlnst dunbtpa HrkHEX yacToT (DHY) BBIMOIHACTCS COOTHOIICHHUE!

a) a,=0mpuw = wg 0) ac— 1npuw > wg
B) a. = 0npun w < wg, r) a;— o©npuw < W,
16)Omnpenenure THH GUIBTPa AT KOTOPOTO MOJIOCA TTPO3PAYHOCTH JISKHT B Anana3one ot 0 10 o,
a) @®HY;
0) ®BUY;
B) II3®;
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r) Pd.
17) Jus nmosnocs! npo3paunoct LC-dunstpa (puc.l) BbITOMHAETCS CIEAYIONICE YCIOBHE |

z1/2
2z2

[o, l o}

Puc.1
a) —1<-2<0 06) b, =m

4Z2 )

ac 2 20
B) ch3= i r) 4z,

18) BeipaxkeHust 1715l aMIUTUTYTHO-4aCTOTHOM M ()a30-4aCTOTHOM XapaKTEPUCTUKHU ONPEICIIeTCs KaK:
a) OTHOLICHHE MOy YaCTOTHOM XapaKTePHCTHKHU K €€ apryMEHTY;
0) MOJIyJb BXOJJHOTO CONPOTHBIICHHS,
B) CyMMa peaJbHOW M MHUMOW YaCTH KOMILIEKCHOTO COIIPOTUBIICHHS,
r) MOJIYJb ¥ apryMEHT KOMIUIEKCHON (PYHKIIMH LICTIH.
19) Ykaxure 00s13aTeNIbHOE YCIOBUE LIl BOSHUKHOBEHHSI ()a30BOTO Pe30HAHCA!
a) OTCYTCTBUE aKTUBHBIX CONPOTHBIICHHIA;
0) Hanmuume XOTsA ObI OTHOTO PEAKTHBHOTO DJIEMEHTA;
B) HaJIWYME PA3HOTHUITHBIX PEAKTUBHBIX HJICMEHTOB;
I) HaJIAYHe 3aBUCHMOTO UCTOYHUKA.

20) Vkaxute, Kakoi U3 BUI0B (ha30BOr0 pe30HaHCa BOZMOXKEH B ITOCIIEIOBATEIILHOM KOJIe0aTeIbHOM
KOHTYpe:
a) PE30HAHC HAIPSKCHUIA;
0) pe30HaHC TOKOB;
B) MapaJulebHbBII PE30HAHC,
I) COBMECTHBINH Pe30HAHC.

14.1.2. Dx3aMeHALIMOHHbIE BONPOCHI

1. Ienwu c pacnpeneeHHbIMH TapaMeTpaMHu.
KakoBa skBuBajeHTHas cXxema 3aMeIeHUs Pa30MKHYTOTO OTpe3Ka TUHUHU 0e3 moTeph amHoN A < [ <
222
4
2. Ilenu ¢ pacnpezieieHHBIMH ITapaMeTpaMHu.
Kak m3menutcs pexum pabotbl coriacoBanHoil /IJI mpu moakimoueHHH K HEH B HEKOTOPOM CEUYEHUU
KOPOTKO3aMKHYTOT'O TIOJTYBOJHOBOTO OTpe3ka (puc.l1):

A
7

0 —<
I_JI]ZH: P
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3. BoccranoBure cxemMy il CUCTEMbI YpaBHEHHI MPEACTABICHHON HUKE. YKaXKUTE , TIIE
HaXOJIUTCS YIPABISIEMbIH HCTOYHUK, €CIH [ypp = S+ Uy !

1 1

— 4 jwCl +———— —jwCl ————

r2 T T B ez JOR T R3 + jwl2 y Ulo]_[jl]
iwC1 ! S St tjwctb— Unol - 11
JO L T R3 T jwl2 R1 " joLl " TR+ jwl2

4. . K mocienoBarenbHOMY KOJIeOATEIbHOMY KOHTYPY IMOJKIIOYEH MCTOYHHUK TapMOHUYECKOTO
curHaa ¢ amrmutynoi 1B m wactoroit 3MIn. KoHTyp HacTpoeH Ha 4YacTOTy MCTOYHMKA U HWMEET
napametpsl: C=61®d, R=20 Om. OnpenenuTs aMIUIUTY1y HANpsDKEHUS Ha EMKOCTH TPU PE30HaHCE.
N300pa3uth 3aBUCMMOCTH BXOJJHOTO COMPOTHUBIICHUS OT YaCTOTHI.

5. CocraBuTh TaONUIly TPAaHUYHBIX YyCIOBHM BCEX TOKOB H HANMPSHKCHHM, 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 HaOIr0AaThCsl yCTAHOBUBILIUICS PEKUM.

R Kn 2R

F— —(— ]
: . <

A
® .
E R
L
puc.2 puc.3

7. PaccunTarh A-mapaMeTpsl Uis CXeMbl puc.4 J00BIM YAO0OHBIM CIOCOOOM, €CIHM HapaMeTphl
IIEMH HAa HEKOTOPOH YacToTe @ yKa3zaHel B Omax. OmpenenuTts K Kakoi mojioce 4acToT (Ipo3padyHOCTH
WK 33JICP)KUBAHUS) OTHOCUTCS YE€THIPEXTOTIOCHHK.
8. PaccumraTth Z-mapaMeTphl AJisi CXEMbI pUC.D MOOBIM yIOOHBIM CITIOCOOOM, €CIH TapaMeTphbl
Lenu ykasassl B Omax.
z2

i 3
o—] -
zl z3 :ﬁ
. o l 1)

n

Z1=-j150wm; Z2=j50m; Z3=-j150m; Z1=30wm; Z2=70m; Z3=30wm;
Puc.6 Puc.7
9. YeMmy paBHO HampsbkeHHE Ha KoHAeHcatope ( puc.8) mpH BBIKIIIOYCHHH HCTOYHHKA

nutanus (E = 20B; R = 80wm; C = 15u®). Byaer 1u B cucreme HaOIIOAaTHCS YCTAHOBUBIIHICS PEKUM
yepe3 10 MKC mocie OTKIFOYSHUST UCTOYHUKA TTUTAHUS.

R

[ ]
LT

Puc. 8
10. Omnpenenuth pexuM B JIMHWHM, €CIU TEPBHYHBIE TapameTpbl JUHUHM Ly = 2 M['H/KM ,
Co = 800 H®/xM. Jlunus HarpyxkeHna Ha conporuBieaneRy = 100 Om

CornacosaHa Ha noprane Ne 23109 24



11. [epBuunbie (BHYTpEHHHE) MApAMETPhI YETHIPEXTIOIIOCHHKA.

OmpeneneHne YETHIPEXIOIIOCHUKA. BHIBI mMapaMeTpoB YETHIPEXIOMIOCHHKA B 3aBHCHMOCTH OT
Harpy3KH; OIpeesIeHUe, METOIMKA HaXOXKICHUS, GU3NUECKUNA CMBICT, CBSI3b BHYTPEHHHX MapaMeTpPOB,
IpUMEPHl ONpEeNeNICHHs BHYTPEHHUX I1apaMETPOB IPOCTEHIINX YETHIPEXITOJIOCHUKOB MO 3aJIaHHI0
’K3aMeHaTopa.

12. BHyTpeHHME mapaMeTpsl COCTaBHBIX YETHIPEXIIOIIOCHUKOB.

CucrteMbl ypaBHEHHMI HEaBTOHOMHOTO YETBIPEXIOJIOCHHKA. PacueT BHYTPEHHHMX IapaMeTpoB
CIIOYKHBIX YETBIPEXITOIIOCHUKOB ITPU PA3HBIX THIIAX PETYIISIPHOTO COSANHEHNUS.

13. XapaKkTepuCTUUECKUE TapaMeTphl YeTHIPEXTIOIIOCHHKA.

Bepaxkennsi, mMeToamka ompeneneHus, (PU3NYECKUH CMBICT XapaKTePHUCTUYECKUX IapaMeTpoB;
norapu(pMUUECKHE eTUHHLBI 3aTyXaHus (Hem u J10).

14. KackamHoe coeqiHEeHNE COTTIaCOBAaHHBIX YETHIPEXIIOTIOCHUKOB.

YCI0BHE HONHOTO COrIACOBAHUS YETHIPEXIOMOCHHKA. CXeMa, BRIBOA G, U K. JUIS CXEMBI U3 JIBYX
KacCKa/{HO ¥ COTJIACOBAHHO BKJIIOYEHHBIX YETHIPEXITOIIOCHUKOB.

13. Oneparopuslit metox pacuer I1I1.

Pacuer III1 o omepaTtopHO#t cxeMe 3aMEIIEHHS, TOJyUSHHUE OMEPATOPHBIX CXeM 3aMelineHus 1jis | u
C C HEHYJIEBBIMU HY; W300pakeHue TUIOBLIX cUrHajioB e(t) = E u e(t) = E,,coswt. CBs3b MOIOCOB
dynkuwmii f(p) ¢ xapakrepom opurunana f(t).

14. BpemMenHble XapaKTepUCTUKH JIMHEHHBIX DJIEKTPUYECKUX LEIEH.

['padmueckoe n300paXKeHNE, aHATUTHIECKOE OIIMCAHUE U B3aMMOCBSI3b UCIIBITATEIbHBIX (BXOIHBIX)
CHUTHAJIOB IIpH OIpPEICIICHUN BPEMEHHBIX XapaKTePUCTUK IIeMH; ONpeeNiCHHE IePeXOAHOW H
UMITYJIbCHOM XapaKTEPHUCTHK, UX PAa3MEPHOCTh; B3aMMOCBSA3b BPEMEHHBIX XapaKTEPUCTHUK IIETIH; TIPHUMED
OTIpeieNIeHus IEPEXOTHON U UMITYJIbCHON XapaKTEpPUCTHUK JUIsl EMH IepBOro MOpsIKa, CXeMa KOTOPOi
3aj1aHa.

15. YacToTHBIE M BpEMEHHbIE XapaKTEPUCTHKH SJIEKTPUUECKUX LETeH.

HcnplTaTenbHBIE CHUTHANBI, HCIOJNB3yEeMbIE JJISI HAXOXKJICHHWS YaCTOTHBIX M BPEMEHHBIX
XapaKTEPUCTHK IIeTIH; BBIBOJ] COOTHOILIEHHH, CBA3BIBAIOIIMX OINEPAaTOPHBIE M BpPEMEHHbIC (DYHKIIUU
IIeTH; B3aUMOCBS3b TPEACTBHBIX 3HAUYEHHH [UII BPEMEHHBIX M YacTOTHBIX XapaKTEPUCTHK, WX
000CHOBaHKE; IPUMEP BBIYUCICHHS BCEX XapaKTEPUCTHK IIETIH, CXeMa KOTOPOH 3a/1aHa.

16. Lenu ¢ pactnpeeneHHBIMHI TapaMeTpaMu.

Omnpenenenue, 0COOCHHOCTH, MEPBUYHBIE M BTOPUYHBIC MApaMETphl, JIMHUU 0€3 MOTeph; PekKUM
Oerymux BOJH B JINHUM 0€3 OTEePh U B JINHUU C TIOTEPSIMH.

17. Lleru ¢ pacnpeneIeHHBIMU TTapaMEeTPaMH.

OrmpeneneHre, OCOOCHHOCTH, MOJENb YydacTKa JIMHMU JUIMHON dX, pemieHue TenerpadHbIX
YPaBHEHUH ISl YCTAaHOBUBILETOCS PEXXHUMa ITPH TAPMOHNYIECKOM BO3JICHCTBUH.

18. [Tagaromye U OTpa)KEHHbBIE BOJIHBI.

[Tapatonyie ¥ OTpakeHHBIE BOJHBI NMPU FApMOHUYECKOM BO3AeicTBUU. [linHA BONHBI U (a3oBas
CKOpPOCTh, KOO(PPUIIMEHT OTpaXEHUS: CMBICT M pacueTHas ¢opmysa, 3HAUYCHHS ISl Pa3HbIX PEKUMOB
pabotsl 1. Pe3ynbraT MHTEpQEpeHINN MAAAI0NMX U OTPAKEHHBIX BOJIH B JION B 3aBUCHMOCTH OT MX
BEJIMYMHBI U ()a30BOTO C/IBUTA.

19. Pexxum Gerymumx BOJIH.

PesximMbr paboTel TnHEM Ge3 moTepsh (J101T) B 3aBUCHMOCTH OT XapaKTepa Harpy3KH; aMIUTUTYIHbBIC U
(a30BBIE COOTHOLICHNUS B JIMHUH, BXOJHOE COTPOTHBIICHNE B PEXXHUME OEryIeil BOJIHBI; HCIOIb30BAaHHUE
B JIMHUM B KadecTBe (ujepa, COINIaCOBAHUE JIMHUHM C HAarpy3kod (C IMOMOIIBIO YETHIPEXBOJIHOBOTO
TpaHcopMmaTopa U peaKTHBHOTO HLIeh(a).

20. Pexxum cTosiuux BOJIH.

Bo3MokHBIE peKUMBI Pa0OTHI JIOH; PEKUM CTOSYUX BOJH Ha MPHUMEpPE KOPOTKO3AMKHYTOH JIMHUU:
pe3yabTaT MHTEpPEpeHINH NaJalonieid M OTPaXEHHOW BOJHBI, BBIBOA OOIIMX COOTHOLICHMN IS
pEeKMMa CTOSYMX BOJH M TpadUKH pactpeieNeH sl TOKa, HAIPSKEHNs, BXOJHOTO COTPOTHBIICHHUS B/IOJb
KOPOTKO3aMKHYTOW JIMHWH, 4YacTOTHAas 3aBUCHMOCTb BXOJHOTO CONPOTHBICHHS, IPAKTHIECKOE

A \,
MCII0JIb30BaHNE KOPOTKO3aMKHYTBIX OTPE3KOB JIMHUN (Z U30JITOP, K0JIe6aTebHbIN KOHTYD).
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14.1.3. TeMbl KOHTPOJBbHBIX Pad0OT

Uccnenoanue pa3BeTBICHHOMN JIMHEHHON LETTH PU TAPMOHHYECKOM BO3JEHCTBUU

UccnenoBanue BXOAHBIX M NEPENATOYHBIX YACTOTHBIX XApAKTEPHUCTHK aepUOAMYECKUX Ienen
MIEPBOTO MOPSIIKA

OKBHBaJICHTHbIE MTpeoOpa3oBanus, 3akoH Oma, 3akoH Kupxroda

PacudeT 1iemei MoCTOSIHHOIO TOKa OCHOBHEIMUA METOIaMU

Pacuer nenel rapMOHUYECKOTO TOKA METOJJOM KOMIUIEKCHBIX aMILIATY/

UccnenoBanue 4aCTOTHBIX CBOMCTB JIMHEHWHBIX JIEKTPUUYECKUX LIETMEH C MOMOIIBI0 KOMIUIEKCHBIX
¢byakui neneii. OnpeneneHrne 9acTOTHBIX XapaKTePUCTHK W TMOJIOCHI MPOMYCKAHMS Iereld Ha OCHOBE
KOMILUIEKCHOM (PYHKITUH TIETTH.

UccnenoBanue uemnei, comepxalmx 3aBUCHUMbIE UCTOYHUKH TOKAa M HAIpPSKEHUs, OCHOBHBIMU
METOJIaMH pacueTra cJIoxKHbIX JIOL]

14.1.4. TeMbl MHAUBUAYAJIbHBIX 3aJaHUI
Metoapl MaTEMAaTUYECKOTO OMHMCAHUSI M pacyeTa CI0KHOW JIMHEWHOW SJIEKTPUYECKOM ILENH B
CTaIlMOHAPHOM PEXHME
Uccnenosanue JIDL] Broporo nopsiaka npu NepexoIHbIX MPOIEccax

14.1.5. TeMbI OIPOCOB HA 3aAHATHAX

OCHOBHbIE ONpENIETCHUSI U MOHATUS: DIEKTPUUECKUM TOK, I€b, KOMIIOHEHTHI, 3JIEMEHTHI 1IEIH,
rapaMeTpsl AJIEMEHTOB, TOIOJIOTUSl CXEMbl. VaeanbHble 3JE€MEHTBI. CONPOTUBIEHUE, UHAYKTUBHOCTD,
€MKOCTb, HMCTOYHHUK 3.1.C., UCTOUYHHMK TOKa. 3aBUCHUMbIE MCTOYHUKH, OIEPAI[MOHHBI YCUIIUTEND,
SKBUBAJICHTHBIC (pabovre) MOJENU 3JICMEHTOB Ienu. THUIMbI 3JEMEHTOB (IHMHEHHbIC, HETMHEHHbBIC U
napaMeTPUIECKUE), UX CBOMCTBA, 0003HAYCHUS, DIIEMCHTHbIC ypaBHEHUs. CxeMbl 1enu (CTPYKTYpHBIE,
NPUHIMITHATIBHBIC, SKBUBaJICHTHBIC).OCHOBHbBIC YHEPreTUYECKUE COOTHOIICHHUS B Lenu: 3akoHbl OMa,
Kupxroga, MomHOCTh M OajiaHC MOIIMHOCTEH (IJis MTHOBCHHBIX 3HAUCHUI); YCTAHOBUBIIMKCS U
HEYCTAaHOBUBULIMICS pEeXHUMbI pabOThl IeNH; TMOHITHE JABYXMOJIOCHUKA, UYETHIPEXIIOIIOCHHKA,
MHOT'OTOJIOCHUKA, THUIOBBIE BXOJIHBIE BO3ACHCTBUSA B TEOPUHU IENEH; MaTEMaTHYECKas MOJENb LIEMH
(MMLII) B Bue cHUCTeMbl ypaBHEHHH ¥ B Buae AU GEPEHIMATLHOTO YpaBHCHHS IIEIMH; 3aBUCHMOCTD
MeroaoB petieHuss MML oT Tuna nenu u pexuma; 3aaaun Jucuurinasel TOL.

Tema 1: Meron KOMIUIEKCHBIX aMmrumTya - OOOCHOBaHHE BBIOOpA TapMOHHYECKOTO CHTHANA,
rmapamMeTpsl TapMOHHUYECKOIO0 CHUTHaja, IIOCTOSHHOE BO3JAEHCTBHE — KAk YacTHBIM  Cllydau
rapMOHUYECKOT0, MeToJ KomruiekcHbIX amruutyn (MKA), anrcopamsanms MMII, 3akonsr Oma u
Kupxropa B kommiuekcHOW ¢opme, MOIIHOCTE M OajdaHC MOIIHOCTEH B KOMIUIEKCHOH (opwme;
TPEYTrOJIbHUKH CONPOTUBIIECHUN, NPOBOJUMOCTEM, MOIIHOCTEW; BEKTOPHBIE JHMAarpaMmbl TOKOB M
HaIpsHKECHUM.

Tema2: DKBHUBaJICHTHBIC MNpeoOpa3oBaHUsl yYacTKOB Iienu - OmpenerneHue SKBHUBAJICHTHBIX
CONPOTHBIICHUM  y4acTKOB  Iienmd. Buubl  coenuHeHust  (MociegoBaTeabHOE,  HapalielibHOE,
MOCJIEI0BATEIbHO-TIAPAIUICIIBHOE), UX SKBUBAJICHTHOE MPeoOpa3oBaHKe; IKBUBAJICHTHOE MPeoOpa3oBaHue
TEHEPATOPOB TOKA W HANpPsDKEHUS; NMEPEeHOC HCTOYHHMKOB TOKa M 3..C. B JPYTHE€ BETBH, IIENU CO
B3aMMOMHIYKIMEHN, Pa3BsA3Ka MHIYKTUBHOCBS3aHHBIX LEHEH.

Tema 3 : Meronpl aHain3a CIOXKHBIX IIerell - MeTox KOHTYPHBIX TOKOB U METOJ Y3JIOBBIX
noteHianoB. [lonmydyenne kanoHnmuecknx MMI] Ha ocHOBE COOTBETCTBYIOHIMX 3aKO0HOB Kupxroda;
YMEHBUICHHE YHCIa MCKOMBIX HEHM3BECTHBIX; MaTpuuHas ¢opma 3amucu MMI[ u ee pemenue.
MaruHHBII METOT aHaIM3a 1IeTel Ha 6a3e MeTo/a Y3JIOBBIX MIOTEHIIUAJIOB. .

Meron HanoxeHus (TeopeMa O HaJ0XKEHUH PEIICHUIA).

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

JIByxnpoBoAHasi JIMHUSA KaKk IOpUMEp LENM C paclpeleleHHbIMU napaMmerpamu. [lepBuuHble
nmapameTpsl ogHopoaHoW JmHuH. JuddepeHnuanpHbie ypaBHEHUS JIMHUH. PerneHue ypaBHEHHH IS
YCTAaHOBUBILETOCS TapMOHHUYECKOro Bo3aeicTBus. Ilagaromas M oTpakeHHasT BOJIHBI B JIMHHUH.
Bropuunble mapaMeTpbl: BOJIHOBOE COMNPOTHBIEHUE, KOI(DPUIMEHTH pacnpoCTpaHEHUs, 3aTyXaHUs
(ocnabnenust) u (a3pl. YCIoBHsS HEHMCKaXeHHOW mepenayn. dazoBas W rpynmnoBas CKOPOCTH U JUIMHA
BOJIHBI. YpaBHEHHUS JIMHUU B TUnepoonuueckux GyHkusx. BxogHoe conporusieHue JuHuU. JIMHUS Kak
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YETBIPEXIOJIFOCHHUK.

JIunust 6e3 moteps PeXUMBI B IMHUK TIPU PA3TMYHBIX BUAX HArpy3KH (COriiacoBaHHAsl Harpy3Ka,
X0JIOCTOM X0J1, KOPOTKOE 3aMbIKaHUE, PEAKTUBHAs HAarpy3Ka, HECOTJIaCOBAHHOE aKTUBHOE W KOMILJIEKCHOE
compotuBiienne). Kosbourment orpaxenus. Kosbowurment Oerymeii u crosdeir BoOdHBI. JIuHMS,
Harpy>K€HHasl akTUBHO-PEAKTUBHBIM COIIPOTUBIIEHUEM.

JluHus Kak coriacyrouuii TpaHcopMaTop, Kak U30JSATOP, KaK peaKTUBHOE COMPOTUBIICHHUE, KaK
KOHTYp, Kak ¢puaep, Kak popMupoBaTesib NpSIMOYTOJIbHBIX HMITYJIECOB.

[TonsiTie S41apaMeTpPOB YETHIPEXITOIIOCHUKA, BKIIOUEHHOTO MEXKY JUITMHHBIMU JIMHUSMU.

WcneitarensHble  curHaisl. OmnpeneneHue MEpEXOAHOM M HMMITYJbCHOM  XapaKTEpUCTHK,
Pa3MepHOCTh XapaKTEPUCTUK, UX B3aUMOCBS3b.

BbIBO COOTHOIIICHN, CBSI3BIBAIOIINX ONEPATOPHBIC M BpEMEHHBIE ()YHKIIUU

14.1.6. TeMbI TOMANIHUX 3aJAHUNA

3akon Oma u Kupxroda B pe3uCTHBHBIX IensaX: PaccuntaTh TOKM M HANPSHKCHUST B PE3UCTUBHBIX
LETSIX MPU MOCTOSIHHOM BO3/IEHCTBUU

OKBUBaJEHTHbIE MPeoOpa3oBaHUsl B CXEMax C TeHepaTopaMH TOKa W HANpPsDKEHUS: paccuuTaTh
3HAYCHUS OSKBUBAJICHTHOTO WCTOYHHUKA HANPSDKEHUS/TOKA M €ro BHYTPEHHETO COMPOTHBIICHUS
/MpOBOMMOCTH  JUIsl  3aJaHHOW CJIOXHOHM IIeMH, COCTOSIICH U3 TOCIeI0BATEIbHO-TApaIeIbHbBIX
COEIMHEHUI HCTOYHUKOB TOKA, UCTOYHUKOB HAIMPSKEHUSI U COMPOTUBIICHUHN

OcCHOBBI M€TOJIa KOMIUIEKCHBIX amriuTya: Jlns passerBiennor RLC- menu, Haxopsiieics npu
rapMOHUYECKOM BO3/ICMCTBUU, PACCUNTATh TOKU U HAIIPSKEHUS Ha sneMeHTax no MKA

Pe3onaHCcHBIE LeNU: MO 3aJaHUIO MPENOAABATENS] PACCUUTATh OCHOBHBIE XapaKTEPHUCTHKU
MPOCTEHIIINX TapaIeIbHBIX U MOCIEI0BATEIBHBIX KOJIEOATETFHBIX KOHTYPOB

YeThIpeXnoMOCHUKA U QuibTpbl: PaccunTarh BHYTpEeHHHE M XapaKTEPUCTUUYECKHE MapaMeTpbl
npocteiux I1- u T- 06pa3HbIX 3BEHBEB, a TAKXKE MOITY3BEHBEB

Bpemennbie xapakrepuctuku menei: [lo 3aganHoi npenogasatenem npocteimeid JIDL] nepsoro
MOPSIIKA ONPEETUTh €€ BPEMEHHBIE U YACTOTHBIC XapaKTEPUCTUKHU

14.1.7. 3auér
1. PacueT KOMIUJICKCHBIX 3HAYCHUH TOKOB M HANPsDKEHHH 110 3aKkoHy OMma.
2. IlepeBoJ MTHOBEHHBIX 3HAUCHHH TOKOB U HANIPSDKEHUM B KOMIUIEKCHBIC aMITITUTY/IbI.
3. OCHOBBI METOJ]a KOMILJIEKCHBIX aMIUIUTYI.
4. BbIBOI MaTPUUHBIX YPAaBHEHUH pacyeTa o CXEME.
5. AlIropuTMBI pacueTa METOA0M KOHTYPHBIX TOKOB, METOJIOM Y3JIOBBIX HaIlPSHKEHUM.
6. BpIBO/1 4aCTOTHBIX XapaKTEPUCTUK AIIEKTPUUECKHX CXEM.
7. ANTOPUTM HaXOXJIEHUS YACTOTHBIX XapaKTEPUCTUK DJIEKTPUUYECKHX CXEM C 3aBUCHUMBIM
HUCTOYHUKOM
8. AlropuT™M Haxo0K/I€HUSI YaCTOTHBIX XapaKTEPUCTUK PEAKTHUBHBIX JIBYXIIOIIOCHUKOB.

14.1.8. Bonpocs! 1u¢pepeHiupoBaHHOIO 3a4eTa

1. IEPBUYHBIE (BHYTPEHHUE) TIAPAMETPLI UETBIPEXITIOJIFOCHUKA. Onpexnenenue
4e-ThIPEXIOIIOCHUKA. Buabl NapaMeTpoB 4YETBIPEXIOJIIOCHUKA B 3aBUCUMOCTH OT HAarpysku;
OIpeJieNIeHUe, Me-TOANKAa HAXOXKACHUS, (GU3UUECKUN CMBICI, CBSA3b BHYTPEHHHX HapaMeTpoOB, MPUMEPHI
OIIpeJIeJIEHUs] BHYT-PEHHUX I1apaMeTPOB MPOCTEHIINX YETHIPEXIIOIIOCHUKOB T10 33/1aHUI0 3K3aMEHATOpa.

2. BHYTPEHHUE ITAPAMETPbI COCTABHBIX YETBIPEXIIOJIFOCHUKOB. Cucrems
YPaBHEHHH HEaBTOHOMHOIO YETBIPEXMONIOCHUKA. PacueT BHYTpEHHMX IapaMETpPOB  CIIOXKHBIX
YETBIPEXIIOJIOCHUKOB IIPH Pa3HbBIX TUIIAX PETYJISIPHOTO COEAUHEHHUS.

3. XAPAKTEPUCTUYECKHUE ITAPAMETPbI YETBIPEXIIOJIFOCHUKA. Beipaxenus,
METOAMKA ONpeAeNeHHs], (U3NYECKHIA CMBICI XapaKTEPUCTHUECKUX MapaMeTpoB; JorapupmMuuecKue
enuuuiel 3aty-xanus (HEIT u ab).

4. KACKAIAHOE COEAMHEHUE COI'JTACOBAHHBIX YETBIPEXIIOJIKOCHHUKOB.
VYcoBre MOJTHOTO COTIACOBAHUS YETHIPEXMOMIOCHUKA. CXeMa, BBIBOJ M JJIl CXEMbI U3 JIBYX KacKaJHO U
CO-TJIACOBAHHO BKJIIOUEHHBIX YETHIPEXIIOIIOCHUKOB.

5. YETBIPEXITIOJIIOCHHUK B PEXUME ITPOU3BOJIBHBIX HAI'PY30K.Cxema, ucxonaHas
crcTeMa ypaBHEHUH, CXeMHBbIe (DyHKIIHH.
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14.1.9. Tembl pacueTHbIX padoT
Metoabl MaTEMAaTHYECKOTO OMMCAHUSI M pacyeTa CI0KHOW JIMHEWHOW SJIEKTPUYECKOM LENH B
CTallMOHAPHOM PEXHUME

14.1.10. Tembl J1abopaTOPHBIX padoT

Uccnenoanue pa3BeTBICHHOMN JIMHEHHON LIETTH IPU TAPMOHHYECKOM BO3JEHCTBUU

UccnenoBanne 3akoHoB Oma u Kupxroda B IJIEKTpUYECKOW IeMM TPH TapMOHHUYECKOM
BO3/ICUCTBUU

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

I/ICCHGI[OBaHI/IC YaCTOTHBIX CBOﬁCTB peaKTI/IBHBIX I[BYXHOHIOCHI/IKOB

HccnenoBanne 4YacTOTHBIX CBOWMCTB IOCJIENOBATEIBLHOTO M TMApaJUICIBHOTO KoOJIeOATEIbHBIX
KOHTYpPOB

Uccnenoanue LC- punpTpos

HccenenoBanue MIMHHOM JIMHUM B CTALUOHAPHOM U IIEPEXOJHOM PEKUMAX

HccnenoBanue mepexoaHbIX MPOIIECCOB B IIETISIX MEPBOTO U BTOPOTO MOPSAKA

14.1.11. TemMbI KypCcOBBIX NPOEKTOB (padoT)

CxemHbIe (YHKIIMM ¥ YaCTOTHBIC XapaKTCPUCTUKU JIMHEHWHBIX OSJCKTPUYECKUX 1iened (mo
BapHaHTaMm):

CornacHO UWHIUBUAYATbHOMY MMHUQGPY CTYAEHTY HEOOXOIMMO pacCuMTaTh YaCTOTHBIE
XapaKTEPUCTHKH TPaH3UCTOpa (IKBUBAICHTHAS CXEMa - YETHIPEXIOJIOCHUK C 3aBHCHMbBIM HUCTOYHHKOM
(mo BapmaHTaM)) W COCAMHEHHOW C HUM KacKaJHO Harpy3ku ( SKBHUBAJICHTHAs CXeMa- MapauieibHbIC
kosebarenpHbie KOHTYpHI -1l poma, a takke mpocteiimue LC-punaptpel ¢ myHtamu). [locTpouTh
YaCTOTHBIC XapaKTEPUCTHKU , CPABHHUTH C PE3yIbTaTaMd aBTOMATH3UPOBAHHOTO pacyeTa C IMOMOIIBIO

ADS

14.1.12. Tembl caMOCTOSITETbHBIX PadoT
— Hccnenosanue pa3BeTBICHHON JIMHEMHON LENIH [P TAPMOHUYECKOM BO3IEHCTBUU
— MHccnenoBaHue BXOAHBIX M IEPENATOYHBIX YACTOTHBIX XapaKTEPUCTUK alepuoIUYECKUX
Lenei mepBoro nopsaKa
— MeToxabl MaTeMaTUYECKOr0 ONIMCAHUS U pacyeTa CI0KHOU JINHEWHOU 3JIEKTPUYECKOU LIENH B
CTallMOHAPHOM PEXUME
— MHccnenosanue JIDL] Broporo nopsika npu NepexoJHbIX MpoIeccax

14.2. TpeGoBaHKsl K OLEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHMYEHHBIMU BO3MOKHOCTSIMU
3/10POBbSI H HHBAJIHI0B
Jnst 5y ¢ OorpaHUYEHHBIMM BO3MOXKHOCTSIMH  37J0POBbSI 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 HECKOJIBKO 3TAIOB.
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