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Ne Bunasl yueOHOI nesITeIbHOCTH 2 cemecTp 3 cemecTp Bcero Ennuuiet
1 |Jlexkmun 26 32 58 4acoB
2 |IlpakTuueckue 3aHATHS 22 14 36 4acoB
3 |JlaGoparopHbie pabOTHI 20 24 44 4acoB
4 | KoHTpoOJb caMOCTOATENBbHOM paboThI 0 10 10 4acoB
(KypcoBo# TTPOEKT / KypcoBasi paboTa)
5 | Bcero ayauTopHbIX 3aHATUN 68 80 148 4acoB
6 | CamocrosiTenpHas paboTa 40 64 104 4acoB
7 | Bcero (0e3 sk3aMeHa) 108 144 252 4acoB
8 |IloaroroBka u cpaya 3K3aMeHa 0 36 36 4acoB
9 | OO0mas Tpy10eMKOCTh 108 180 288 4acoB
3.0 5.0 8.0 3.E.

3auert: 2 cemecTp
DK3aMeH: 3 ceMecTp
KypcoBas pabota (mpoekr): 3 cemectp
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PilCC.\l()TpCH&l 151 ()J()(’)peHLl Ha 3aCCJaHuM Kil(i)ﬁ:[pbl
nporokot Ne 13 or« 7 » 6 2018 1
JINCT COI'JTACOBAHUA

PaGouass mporpamMma IHMCHMIUIMHBI COCTaBJIEHa C ydeToM TpeOoBaHMi (eaepaabHOro
rOCy/IapCTBEHHOT'0 00pa30BaTeNIbHOTO cTaHaapTa Beiciiero oopazosanus (PI'OC BO) mo HampaBiieHHIO
noarotoBku (cmermanbHocTH) 11.03.02 MH(DOKOMMYHUKAIITMOHHBIE TEXHOJOTHHW M CHUCTEMBI CBS3H,
yrBepxkaeHHoro 06.03.2015 roma, paccmorpeHa u onobpeHa Ha 3acemanuu kadempsr TOP «__ »
20__ rona, npoTokoia Ne

PazpaboTunku:
accucteHt kad. TOP A. 10. Kum

noueHt kad. TenekoMMyHHUKaAIMNA U
ocHOB paanotexHuku (TOP) K. IO. Ilonosa

3aBeayroniuii odecreunBaromiei kad.
TOP A. A. T'enbuep

Pabovas mporpamma AMCHUIUIMHBI COTJIACOBaHa C (PaKyIbTETOM U BBITyCKaroLIeH kadeapoit:

Hexan PT® K. 1O. Ilonosa
3aBeayronuil BeIMycKaromen kad.

TY T. P. I'a3usoB
OKCHepThI:

noreHT kad. TOP C. U. bBoromosos

JlonieHT Kadeapsl TeIeBUICHUS U
ynpasiienus (TY) A. H. bBynnakos

CornacoBaHa Ha noptane Ne¢ 31364 2



1. Heau u 3aga4 JUCHHUILIHHBI

1.1. Hean TUCHUILIHHBI
Lenpto m3ydeHUss AUCHUTUIAHBI "Teopust SJIEKTpUUYECKUX Iene" sBisieTcs (GopMupoBaHHE Yy
CTYICHTOB TPO(ECCUOHATNBHBIX KOMIIETCHIIMH B COOTBETCTBUU C TpeOoBaHUSIMH (heaepaabHOTo
rocyJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHaapTa Bhiciiero oopazosanus (GI'OC BO).

1.2. 3agauyu AUCHUIINHBI

— OCBOEGHHME CTYJIEHTAaMH COBPEMEHHBIX METOJOB aHalW3a JJIEKTPUYECKUX LENed C
COCPEOTOYEHHBIMH NTAPAMETPAMHU B YCTAaHOBUBILIEMCS U IIEPEXOTHOM PEXHMMAX;

— OCBOGHHME METOJIOB aHaJIMW3a DJJIEKTPUUECKUX LENed ¢ JIMHEHHO-paclpeesIeHHBIMU
napaMeTpamy — JAJIMHHBIE JMHUU [IPU TApPMOHUYECKOM BO3JEHCTBUM;

— OCBOCHHME OCHOB pacyeTa PE3UCTUBHBIX HEIMHEHHBIX 3nekTpuueckux nened (PHOLI) ¢
COCPEOTOYEHHBIMH ITapAMETPAMHU

— OCBOCHHME OCHOB CHHTE3a JIMHEWHBIX 3iekTpuueckux nemnei (JIDIl) ¢ cocpemoTroueHHBIMU
napameTpamu

2. Mecto nucuuMiuinabl B ctpykrype OITOII

Huctummaa «Teopus anekrpudeckux neneit» (b1.B.OJI.1) otHocuTcs k 610Ky 1 (BapuatuBHas
JacTh).

[IpenmecTByOmMUMA ~ TUCHUTUTMHAMHA, (OPMUPYIOIIUMH  HadalbHbIE 3HAHUS, SIBJISIOTCS:
Jluneiinas anrebpa u aHATUTHYECKas TeoMeTpus, MaTteMaTnueckuii ananms, Ousunka.

[Mocnenyromumu AUCHUIUIMHAME SIBIIAIOTCS: Maremarnueckue MeTOAbl OINUCAHMSI CUTHAJIOB,
Pagnonepenatomue  ycTtpoicTBa A TeJIepaauoOBelIaHus, PamuonpuemHble  yCTpoHCTBa  AJIst
TeNepauOBEIIaHUs, DIEKTPOMATHUTHBIE TOJISl U BOJIHBI, DJIEKTPOHUKA.

3. TpeOoBaHus K pe3yJIbTATAM OCBOCHUS JUCIHUNINHBI

[Tpouecc u3yueHus: AMCUUIIIIMHBI HAIIPaBJieH Ha GOPMHUPOBAHUE CIAEAYIOUIUX KOMITETEHITHI:

— IIK-7 roToBHOCTBIO K M3YYEHHUIO HAyYHO-TEXHHUYECKOW HH(OpMAIUH, OTEUYECTBEHHOTO H
3apy0eKHOTO OIBITA IO TEMATUKE NIPOCKTA;

— IIK-9 ymeHueM mpOBOAWUTH pacyeTbl MO MPOEKTY CETEH, COOPYKEHUH U CPENCTB
MH()OKOMMYHUKAIIMM B COOTBETCTBHM C TEXHHYECKHM 3a/laHUEM C HCIOJb30BaHHEM KakK CTaHIapTHBIX
METOJIOB, IPUEMOB U CPEJICTB ABTOMAaTU3ALMHM NPOEKTUPOBAHUS, TaK U CAMOCTOSTENBHO CO3/1aBAEMBIX
OpPUTMHAJIBHBIX [TPOTrpaMM;

B pesynbrare u3ydeHus AMCUUILUIMHBI 00yYarOIUIACS TOMKEH:

— 3HAaThb - METOJAbl M CPEACTBA TEOPETHYECKOr0 M OSKCHEPUMEHTAIBHOIO MCCIEI0BAHUS
ANEKTPUYECKUX LIENEH MPU MPOU3BOJIBHBIX BO3JEHCTBUAX; - OCHOBHBIE METO/bI aHAIN3A AIEKTPUUECKUX
LENel B yCTAHOBUBLIEMCSI PEKUME MPU TAPMOHUYECKUX BO3JIEHCTBHUSX; - METO/bI aHAIM3A MEPEXOIHBIX
MPOLIECCOB B JIMHEWHBIX JJEKTPUYECKUX LENAX; - YaCTOTHBIE XAPAKTEPUCTHUKU M BPEMEHHBIE
XapaKTEPUCTUKU AJIEKTPUYECKUX LENEH; - OCHOBBI TEOPHUHM YETHIPEXIOJIIOCHUKOB; - OCHOBBI TEOPHH
1enel ¢ pacnpeesieHHbIMU ITapaMeTpaMu; - OCHOBBI TEOPUH aHAJIOTOBBIX 3JIEKTPUUECKUX (PUIBTPOB.

— yYMeTb - ONUCHIBATh U OOBSACHATH MPOLECCHl B SJEKTPUUYECKHUX LIETSAX; - CTPOUTh UX MOEIH,
pemiath 3aJadyM; - YUTATh JJIEKTPUUECKUE CXEMBbl PATUOAIEKTPOHHBIX YCTPOWCTB; - PacCUUTHIBATh M
M3MEPSITh MapaMeTpbl MU XapaKTEPUCTHKU JIMHEHMHBIX DSJIEKTPUUECKHX ILENed; - pacCUUThIBaTh W
AHAIM3UPOBATh JJIEKTPUYECKHME LENM B YCTAHOBUBIIEMCS M HEYCTAaHOBUBIIEMCS pEXKHUMax Ha
nepcoHalibHbIX OBM.

- BJA/IeTh - HAaBbIKAMM IUIAHUPOBAHUS M NPAKTUYECKOIO BBINOJHEHHUS JCHCTBUU,
COCTAaBJISIOUIMX YyKa3aHHbIE YMEHHS B OTBEJEHHOE Ha BBIIOJHEHUE KOHTPOJBHOTO 3aJaHUs BpPEMs,
caMOaHaJIN3a PEe3yJIbTaTOB, B YACTHOCTH, HABBIKOB MOJICJIMPOBAHUS ITPOLIECCOB B AIEKTPUUECKUX LEIAX C
HCIOJIb30BAHUEM COBPEMEHHBIX BBIUHUCIUTENBHBIX CPEICTB. - HAaBBIKAMU HKCIIEPUMEHTAILHOTO
UCCIIEIOBAHMS 3JIEKTPUUECKUX IIeTIel B paMKax (U3NYECKOro U MaTeMaTUYECKOTr0 MOJIEIIMPOBAHHUS.

4. O0bemM AUCHMILVIMHBI U BUIbI y4eOHOH padoThl
OOmast TpyOeMKOCTh IJUCHMIUIMHBI cocTaBisieT 8.0 3a4eTHBIX €IMHMIBI M TPEACTaBICHA B
Tabimune 4.1.
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Tabnuna 4.1 — Tpy10eMKOCTh TUCITUTLINHBI

Bunbl yueOHOI e TenbHOCTH Bcero uacos CemecTtpbl
2 cemecTp 3 cemecTp
AynutopHsble 3aHATHS (BCETO) 148 68 80
Jlexmun 58 26 32
IIpakTrueckue 3aHATHS 36 22 14
JlaGopaTopHbie pabOTHI 44 20 24
KoHnTpons camocTosTenpHON paboTsl (KypcoBOH 10 10
MPOEKT / KypcoBasi paboTa)
CamocTtosTenpHas padora (BCero) 104 40 64
OdopmieHne 0T4eTOB 10 1a00PATOPHBIM 36 20 16
pabotam
[IpopaboTka JeKIIMOHHOTO MaTepraia 28 9 19
[ToaroroBka K MpakKTUYECKUM 3aHSITHUSM, 40 11 29
ceMHUHapam
Bceero (6e3 sx3ameHa) 252 108 144
IloaroroBka u caada 3K3aMeHa 36 36
OO0miast TpyA0€MKOCTb, 4 288 108 180
3auerHble EnuHUIEL 8.0 3.0 5.0
5. Conepsxkanue Q¥ CHUNITHHBI
5.1. Pa3gesnl AMCOUILINHLI H BUALI 3aHATHI
Paznensl AMCIIUTIIMHBI U BUJIBI 3aHATHI MPUBEICHBI B Tabimiie S.1.
Tabmumna 5.1 — Pa3gens! MUCHUIUIMHEGBL U BUJbLI 3aHATHI
o - o o m 2 =
- R N ~ = =
i = < < O § £ o £
: S S ) g 58 ga,0o
HasBanwus pasnenoB JUCIUTLTAHBL % > o o > o8 2 S
S = g = g 87 ¢ & E
Q. < < 5 1>) = IS =
= = © A & £
2 cemecTp
1 Beenenue 4 2 8 10 24 |IIK-7, IIK-9
2 OCHOBHBIE METOBI aHAJIN3a 10 12 14 40 |IIK-7,IIK-9
JIMHEVHBIX JIEKTPUUYECKUX LIETIEN B
YCTaHOBHUBIIEMCSI PEKIME
3 KomruiekcHbIe U orepaTOpHbIE 6 6 6 11 0 29 |1IK-7, IIK-9
dbyakuun nenu. YactoTHbIE
XapaKTePUCTHUKHU.
4 Pe3oHaHCHBIE LIEITH 6 2 2 5 15 |IIK-7, IIK-9
Hroro 3a cemectp 26 22 20 40 108
3 cemectp
5 Pe3onancHbIe LiETH 0 2 5 10 13 |TIK-7, IIK-9
6 Teopust 4eTHIPEXITOTIOCHUKOB 10 6 22 44 |TIK-7, IIK-9
7 Llenu ¢ pacrpeneeHHbIMU 6 2 8 20 | IIK-7, IIK-9
napamMeTpamMu
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8 AHanu3 3JIEKTPUYECKUX LIENEN B 8 2 8 22 40 |IIK-9
MEPEXOTHOM PEKUME
9 BpemeHHBbIE 1 YaCTOTHBIE 3 2 0 3 8 [1K-9
XapaKTEPUCTUKHU LIETIEU U UX
B3aMMOCBS3b
10 OcHOBHBIE METOJIBI aHAJIM3A 4 0 0 2 6 I1IK-9
HEJIMHEMHBIX JIEKTPUYECKUX LIenen
11 3akarouenue 1 0 0 2 3 TIK-7, 1IK-9
Hroro 3a cemecTp 32 14 24 64 10 144
Hroro 58 36 44 104 10 252
5.2. Conep:xaHue pa3/iesioB IMCHUILIHHBI (110 JEeKIIUSIM)
Copepxanuie pa3aesioB AUCHUILTUH (10 JIEKIHUSIM) IPUBEICHO B Tabuie 5.2.
Tabmuma 5.2 — Coneprkanue pa3ieoB AUCITUIUIHH (IT0 JICKITUSIM)
8 QN
: 2
2 > 5
HasBanus pasznenos Conepxanue pa3aeiaoB JUCUUILUIMHBI 1O JTEKIUIM 5 - 5
= | ES
& o 2
= 5 =
2 cemecTp
1 BBenenue OCHOBHBIE OINPECICHUS U MOHITHS: DIEKTPUUECKUN 4 I1IK-7
TOK, 11€TIb, KOMITOHEHTHI, JIEMEHTHI IIETTH, ITapaMeTPhI
3JICMCHTOB, TOIIOJIOTHS CXEMEI. I meanbpHbIe
3JIEMEHTHBI: CONTPOTHUBIICHUE, HMHIYKTUBHOCTb,
€MKOCTh, UCTOYHHK 3.]1.C., ICTOYHHMK TOKA.
3aBUCHMBIEC UCTOYHUKH; OTICPAIIMOHHBIN YCUIIUTEh;
SKBHUBAJICHTHBIC (pabouyune) MOAETH JIEMEHTOB IICTIH.
Tune! 3n1eMeHTOB (JIMHECHHBIC, HSJIMHEITHBIC 1
napaMeTpuIecKre), uX CBOMCTBa, 0003HAUEHUS,
3JIeMEeHTHBIC ypaBHEeHUs. CXeMbl 11eTH (CTPYKTYPHBIE,
MPUHIUIIAATIbHBIE, SKBUBAJIEHTHBIE). OCHOBHBIE
SHEPTEeTUYECKHE COOTHOIIICHHS B IIeNH: 3aKOHBI OMa,
Kupxroda, MOIIIHOCTE ¥ OaiaHc MOIITHOCTEH (st
MTHOBEHHBIX 3HAYEHHI); YCTAHOBUBIIHICA U
HEYCTaHOBUBIIHIICS PEXKUMBI PA0OTHI IETIH; TOHSATHE
JBYXIIOJIOCHHUKA, YETHIPEXITOTIOCHHKA,
MHOT'OIIOJIIOCHUKA;, THIIOBBIC BXOAHEIC BO3ICHCTBUS B
TEOPHH IIETICH; MaTeMaTHIECKas MOJIENb IIETTH
(MMLI) B BuaE cUCTEMBI YpaBHEHUM U B BUJIE
mudpepeHIaTbHOTO YpaBHEHHUS 1IETIH; 3aBUCUMOCTh
MeTo10B pemiennss MMII ot Tuna nenu u pexuma;
3agaun aucuuminael T,
Hroro
2 OCHOBHBIE METO/IBI O6ocHoBaHMe BbIOOpA TApMOHMYECKOTO CUTHAIA, ITK-7, IIK-
aHaJIu3a JUHEHHBIX MapaMeTpbl FAPMOHUYECKOTO CUTHAJIA, TIOCTOSHHOE 9
JIEKTPUYECKUX LIETIEH B | BO3JIEUCTBUE — KAK YACTHBIN CIIy4an
YCTaHOBUBIIIEMCS TapMOHHUYECKOT0; METOJT KOMITJIEKCHBIX aMILTUTY/T
pexume (MKA), anrebpaunzanus MMLI, 3akoasr OMa u
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Kupxroda B komrekcHo# hopme, MOIITHOCTh U
OasaHC MOIIHOCTEH B KOMIIEKCHOH (opme;
TPEYTroJIbHUKHN COMPOTUBIICHU, TPOBOJUMOCTEM,
MOIIHOCTEi; BEKTOPHBIC AHArPAMMBI TOKOB U
HaNpsHKEHUM.

OHpe;[eneHHe 3KBHUBAJICHTHBIX COHpOTI/IBerHI/Iﬁ
y4acTKOB 1enu. Buabl coennnenns
(mocienoBaTeIbHOE, TapalIeNIbHOE,
MOCJIE0BATENbHO-IAPAJUICIIEHOE), MX SKBHBAJICHTHOE
npeoOpa3oBaHue; SKBUBAJICHTHOE MTPeoOpa3oBaHue
reHepaToOpOB TOKA M HAIPSHKEHHS; IEPEHOC
HUCTOYHHUKOB TOKA U 3.11.C. B APYIrUC BETBU; LCIIH CO
B3aMMOMH/IyKIINEH, pa3Ba3Ka WHIyKTHUBHOCBSI3aHHBIX
LIETICH.

Meroa KOHTYPHBIX TOKOB U METOJ Y3JIOBBIX
noreHuuanos. [lonyuenne kanonnueckux MMII va
OCHOBE COOTBETCTBYIOIIUX 3aKOoHOB Kupxroda;
YMEHBIIEHUE YMCIIa UCKOMBIX HEU3BECTHBIX
MatpudHas ¢opma 3anucu MMII u ee pemenue.
MammmHHBIN MEeTOJ] aHau3a Iernei Ha 0a3e MeToaa
Y3JI0BBIX IOTEHLIAAJIOB. .

Meron HanmoxxeHus (TeopemMa O HaJIOKEHUU
pelenuii).MeToa 5KBUBAJIEHTHOTO Te€HEPATOpa.
Teopema 00 SKBHBAJICHTHOM IeHEPATOPE.
Onpenenenne Toka B OTAEIbHONW BETBU LIEMU
METOJOM SKBUBAJIEHTHOT'O T€HEPATOpA.

Htoro

3 KoMIieKCHEBIE U
omepaTopHbie PYHKITNH
nenu. YacToTHbIC
XapaKTEePUCTUKH.

OcHoBHble onpeneneHus. OOmuit BU orepaTopHOn
¢dbyHKIMH Ha OcHOBE AU HEepEeHIINATEHOTO YPaBHEHUS
reny. CBsi3b KOMIUIEKCHOM U OrepaTopHON (yHKIHH.
Bxonnsle u nepegarounsle GyHKIUN

Omnpenenenne AUX 1 ®UX Ha 6a3e KOMITJIEKCHON
¢ynkuuun. Yacrorueie xapakrepuctuku (UX) RC, RL
u RLC-1teneii. Ocob6ennoctu UX nenen, Moaeiu
KOTOPBIX COJIEPKAT €AUHCTBEHHBIA PEaKTUBHBIN
3JIEMEHT, HECKOJIBKO OJJHOTHUIIHBIX PEAKTUBHBIX
3JIEMEHTOB, PA3HOTUITHBIE PEAKTUBHBIC AJIEMEHTHI.
@Da30BbIi pE30HAHC U METOJAMKA ONPEICTCHUS
PE30HAHCHBIX YaCTOT PE30HAHCHBIX COMPOTUBICHUM.
YETHOCTD aKTUBHOM M HEYETHOCTh PEAKTUBHOMN
COCTABJISIFOLIUX CONMPOTHUBIICHHUS] OTHOCUTEIBHO
yacToThl. [IoHATHE MOTOCH MPOMTyCKaHUs Lenu
(IIITLY), meTonuka onpenenenus TITLI.

Onpenenenne peakTUBHOTO AByxnostocHuka (PJI),
ocobenHoct AUX u ®UX PJI; nuarpammsl
PEaKTUBHBIX CONPOTHUBIICHUH, OCHOBHBIE IIPAaBUJIA UX
noctpoenus; llpumenenune nuarpamm PJI muis
KauyecTBEHHOT0 aHainn3a UX 1enen ¢ MajJbIMU
norepsmu.Ilpumenenne OBM i pacuera
KOMIUIEKCHBIX BXOJIHBIX U EPEAATOUHBIX (PYHKIUH,
YaCTOTHBIX XapaKTEPUCTUK JIEKTPUUECKUX LIETIEH,

ITK-7
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aBTOMaTu3alusi pacyeTra.

HUroro

4 Pe3oHaHCHEIE 1IENMU

SIBneHue pe3oHaHca U €ro 3HAYE€HHUE B PAJUOTEXHUKE
U 31eKTpocBs3u. [locnenoBarenbHbIi U
MapajiebHbIA PE30HAHCHBIE KOHTYpPHI. Pe3oHaHc
HanpspkeHus, Toka.llocnenoBarenbHbIN
KoJieOaTeNbHbI KOHTYp. Pe3oHaHCcHas yacToTa.
OrnpezeneHre TOKA U HAMPSKEHUN HA yYaCTKE LIETH
IIpu pe3oHaHce. BekTopHas auarpamma.
DHepreTUYeCKrue COOTHOUICHUS IIPU PE30HAHCE.
BxonHoe conpoTuBiienre KoHTypa. YacToTHbBIE
XapaKTEPUCTUKU: PE30HAHCHAS KpUBas (aMIUIUTYIHO-
YacTOTHAs XapaKTepUucTuka u ¢pazo-yacToTHas
XapaKTePUCTHKA). AOCOTIOTHAS M OTHOCUTEIbHAS
pacctpoiika. JJoOpoTHOCTh KOHTYpa.
N30upatensHOCTh U TI0JI0Ca TIPOITYyCKaHMSI.
Koaddumnuent nepegaun KoHTYpa 1Mo

HanpsbKeHU0. TUTIBI TapaJuIeTbHBIX KOJIe0aTeTbHBIX
KOHTYpOB (ITIPOCTOM, C pa3/IeICHHbIMHU
WHJYKTUBHOCTSAMH, Pa3/IeJICHHBIMU €MKOCTSIMU),
0000mrenHas cxeMa. Pesonanc Tokos. Pe3onancHas
yacTtoTa. PesonancHoe conporusienue. OnpeneneHue
TOKOB B BeTBAX. BekTopHas nuarpamma. MoniHocTh
pu pe3oHaHce. YacToTHbIE XapaKTEPUCTUKU
MIPOCTHIX U CJIOKHBIX NapAJIEIbHBIX KOHTYPOB.
BnusHue BHEIIHUX 1IeNel HA YaCTOTHBIE
XapaKTEPUCTUKHU KOHTYPOB.

HUroro

ITK-7

Hroro 3a cemecTp

26

3 cemecTp

6 Teopus
YETBIPEXITOIIOCHUKOB

Omnpenenenue u Kaaccuuraus
YEeTBIPEXIOIOCHUKOB. OCHOBHBIC YpaBHEHUS
YETHIPEXIOIOCHUKOB [IepBUUHBIC TapaMeTphbl
YEeTBIPEXIOIOCHUKOB. PeryisipHoe coeiuHeHHE
YEeTHIPEXTOIIOCHUKOB. BX0OIHBIE U TIEpeIaTOYHbIC
(GYHKIIUU HArpy»KCHHBIX YETHIPEXITOTFOCHUKOR.
XapakTepuCcTUUYCCKUE TTapaMeTPhl ITACCUBHBIX
YeTBIPEXOIIOCHUKOB. KackaHoe coenHeHne
XapaKTePUCTHUECKH COTIACOBAHHBIX
YEeTBIPEXIOIIOCHUKOB. YETBIPEXITOFOCHUKH C
00paTHO¥ CBS3BIO.

Haznauenue u knaccudukarus GuabTpoB. [lomocs
MIPO3pPavyHOCTH U 3ajiepkuBanus. OOumii aHaIu3
¢bunbTpoB 6€3 morepb. PunbTphl THNA «K>». OUIBTPHI
HIDKHUX YacTOT, BEpXHUX YacToT. [Ipeumyiecta u
HenocTaTku GuiabTpoB THNA «K». OUIbTpHI THTIA
«M». [locnenoBaTenbHO-NIPOU3BOIHBIE U
napajiebHO-IPOU3BOIHBIE MTOTY3BEHbSI: BBIBO/,
o0ImuMit aHaIu3, MpuMepbl. be3bIH YK THBHBIE
¢buneTpsl. [laccuBabie 1 akTuBHBIE RC-prbTpHI.
KoppekTopsl 4aCTOTHBIX XapaKTEPUCTHUK.

ITK-7, IIK-
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[TonuHomMuanbHbIe PUIBTPHIL.

HUroro

7 Lenu ¢
pacnpeneneHHbIMU
napameTpamMu

JIByXIIpOBOHAS TUHUS KaK IIPUMEDP LEMH C
pacnpeeseHHbIMY NTapameTpamu. IlepBuunbie
IapaMeTpsl OHOPOAHOM JINHUU.
Juddepenunanbuble ypaBHEHHs TUHUU. Pemenne
YPaBHEHMH JUIsl YCTAHOBUBILETOCSI TADMOHUYECKOTO
Bo3zencTBus. [lagaromas u oTpaxeHHast BOJIHBI B
JUHUHM. BTOpUYHBIE TapaMeTphl: BOJTHOBOE
COIIPOTHBIIEHHUE, KOA(PPHULIMEHTHI pacpOCTpaHEHUs,
3aryxaHus (ocnabneHus) u ¢aspl. Y CIOBH
HEUCKaXeHHOU nepenaun. das3oBas U rpynmnosas
CKOPOCTH H JUIMHA BOJIHBI. Y DABHCHMSI JINHUU B
runepOonuyeckux GpyHKIusax. Bxognoe
COIIPOTHBIICHUE JINHUU. JIMHUA Kak
YeThIpexnotocHUK. JInnus 6e3 noreps Pexxumer B
JIMHUY NIPU PA3JIMYHBIX BUAX HATPY3KU
(cormacoBaHHas Harpy3Ka, X0JI0CTOHN X0J1, KOPOTKOE
3aMBIKaHUE, PEaKTUBHAs HAarpy3Ka, HECOIJIACOBAHHOE
aKTUBHOE M KOMIIJIEKCHOE CONIPOTUBIICHHUE).
Koaddumnment orpaxkenus. Koaddunment oerymieit u
CTOsiYeH BOJHBI. JIMHUA, HarpyKEHHasl aKTUBHO-
PEaKTUBHBIM COIIPOTUBJICHUEM. JIMHMA Kak
COTJIaCYIOUIHH TpaHchopMaTop, Kak U30JIATOp, KaKk
PEaKTUBHOE CONPOTUBIIEHNE, KaK KOHTYp, Kak (unep,
Kak (hopMupoBaTens NPSIMOYTOJIBHBIX HMITYJIBCOB.
[TonsiTue S-mapamMeTpoB YETHIPEXITOIIOCHUKA,
BKJIFOUEHHOT'O MEKIY AJIMHHBIMH JIUHUSAMHU.

Htoro

ITK-7, IIK-

8 AHanu3 3JIEKTPUIECKUX
LETeil B TEpEX0HOM
pexume

[Tepexonusrit mpouecc (ITI1) kak yacTHbIN ciyyait
HEYCTAHOBUBILIETOCA pEXKUMa. Y CIIOBUSA
Bo3HUKHOBeHU [1I1, nmurensrocts TII. [Tpunaiun
HEMPEPBIBHOCTH JJIS 3apsi/ia, TOTOKOCLECTUICHUS U
SHEPTUU B JIt000 1ETH; 3aKOHBI KOMMYTAITHH IS
nuHeitHoM nenu. HavanbHbie yCTOBHS: HE3aBUCUMBIE
Y 3aBUCUMBIE, HYJIEBbIE U HEHYJIEBbIE, METOJIMKA
ONpPEACIICHUS 3aBUCUMBIX HAYaJIbHBIX YCIOBUU.
Mertoap! ananu3za [1I1 kak ciocoGsI pereHus
mudepeHIMaTbHOTO YpaBHEHUS TSI MOJIECTH
MOCJIEKOMMYTAIIMOHHOW LIETIH.

BreinykaeHHast 1 cBOOOHAS COCTABIISIFOIINE,
XapaKTepUCTHUECKOEe YpaBHEHHE 1I€TIH, CBSA3b BHJIA
KOpHEH XapaKTEepUCTHUECKOTO YPaBHEHUS U
XapakTepa cBOOOIHBIX COCTaBIISIONINX; ONPEIEICHNE
MOCTOSIHHBIX UHTEIPUPOBAHUS, TOPSIIOK pacyeTa;
MpaKTUYeCKasi OrPaHUYCHHOCTh PUMEHEHHS METOA.

Anrebpaunszanus qudQepeHIInaIbHOro ypaBHEHUS
MOCJICKOMMYTAIIMOHHOU cucTeMbl. [IpeobpazoBanue
Jlannaca, TexHUKa Epexo/ia K OpUTHHAIY,
HEKOTOpPBIEC CBOMCTBA MpeodpazoBanus no Jlamacy.
ITonsiTHE ONIEPATOPHOTO BXOAHOI'O CONPOTHUBIIEHUS

I1K-9
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IBYXIOJIIOCHUKA. [opsAIoKk pacueTa onepaTopHbIM
MeTo10M. HEBO3MOKHOCTD NCIIOJIB30BaHUSI METOI0B
ananu3za [1I1 B HOI.ITepexoansie nporecchl B
Pa30MKHYTON ¥ KOPOTKO3aMKHYTOH JIMHUU IIPU
BKJIFOYEHUU UCTOYHUKOB IIOCTOSTHHOTI'O HAPSKEHUS U
TOKA.

aHaIn3a HeJIMHEHHBIX
AIEKTPUYECKUX LIETIEN

HEMIPUMEHHUMOCTb ITPUHIUIIA HAJIOKEHHUS,
CIIOCOOHOCTH CO3/1aBaTh KOJIOAHUsI HOBBIX YacTOT;
craTudeckue u audepeHnranbHple TapamMeTphl; BU/T
Qg QepeHIMaTbHOr0 YpaBHEHUS ISl HEJTMHEHHBIX
1enei, OTCyTCTBUE OOMIMX METO/IOB
pemrenus. [ paduyeckue MeToAbl aHATTHU3A
HEJTMHEHWHBIX PE3UCTUBHBIX Iernei. O0rmas
XapaKTepUCTHKA TpapuIecKuX MeTo10B. MeTon
MIPOEKINI; METOJ] IEPECEUEHNUS] BOIBTAMIIEPHBIX
XapaKTEPUCTUK U METOJ SKBUBAJICHTHBIX
XapaKTEPUCTUK HA IPUMEPE aHAIU3a MPOCTEHIINX
HII nocTOsSSHHOTI'O TOKa, COCTOSIIUX U3
ITOCJIEI0BATEIBLHOTO WU NapaJIeIbBHOTO COEUHEHNUS
JIBYX HEJIMHEUHBIX 271eMEHTOB. [loHsATHE O
TUHAMUYeCKuX xapaktepuctukax HII.
JluHaMu4yeckre XapakTepUCTUKU HEYITPaBIsieMbIX
HO. ITocTpoeHne TMHAMUYECKUX XapaKTEPUCTUK
anekTpuyecku ynpasisgembix HO. [Ipumenenue
HEJIMHEWHBIX PE3UCTUBHBIX LIeTIel 1 cTabuIn3auuu
TOKA (HaIpsIKEHUs1) U OTPAaHUYCHUS

KoJieOaHui. AHaIMTHYeCKre MeToabl aHamm3a HII.
[TonsiTHE annpoKCUMALIMK, TPOTUBOPEUYNBOCTD
3a/1a4y anipoKCUMAIINHY, J1BA ATaNa PEeLICHUs 3a1a4n
anmnpoKcuMaIum; GpyHKIu, HandoJee yacTo
HCIIOJIBb3YEMBIE JIJIS1 AITPOKCUMALIUH XapaKTEPUCTUK
HD; cnocoOs! (kpuTepuu, yCIOBHs) TPUOIHKESHUS
anmnpoKCUMHUpYIOLIeH QYHKIIUU K
anMpOKCUMUPYEMON XapaKTEPUCTUKE, ONPE/IeTICHUE
kod(urmenToB anmpokcumanuu. Henmuelinoe
CONPOTHUBIICHUE TP TAPMOHUYECKOM BO3CHCTBUM:
o0Opa3oBaHKe TaApMOHUK, pacyeT aMIUTUTY TAPMOHUK
METOAAaMH KPaTHBIX IyT U TPEX OpAMHAT.
Henuneitnoe conpoTuBieHne npu OUrapMOHUYECKOM
BO3JICHCTBUU: 00Opa30BaHKE BHICIIUX TAPMOHUK U
KOMOMHAIIMOHHBIX COCTaBIsiFonuX. [loHsaTue o
Kod(ppuImeHTe HeTMHEHHBIX UCKAKCHHH.

HUroro

Hroro
9 BpemeHnHble u HcneitarensHsle curnansl. Onpenenenne I1K-9
YaCTOTHBIE MEePEXOIHON U UMITYJILCHOM XapaKTEPUCTHK,
XapaKTEpUCTHKU LIENEeN U | pa3MEPHOCTb XapaKTEPUCTHK, UX B3aMMOCBA3b.BpIBO
UX B3aUMOCBSI3b COOTHOILIEHHH, CBA3BIBAIOIIUX ONEPATOPHBIE U
BpEeMEHHbIE (PYHKIINU.
Hroro
10 OcHOBHBIE METOBI Onpenenenne, KOMIOHEHTHbIE YPaBHEHUS, CBOMCTBA: I1K-9
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11 3axirouenue

Kpartkwuit 00630p maTepuana kypca. MecTo u 3HaUCHHUE 1
M3YYCHHBIX Pa3JIeNiOB B OOIICH CTPYKType

PaTMOTEeXHUYECKOTO 00pa30BaHMs.

ITK-7, IIK-

Hroro 1
Hroro 3a cemecTp 32
Hroro 58

5.3. Pa3enbl AMCUMIIMHBI U MEKIUCHUNIIMHAPHBIE CBA3M € 00ecneYuBAK UMY (NMpeabITy IHMH)
U ofecneynBaeMbIMU (MOCJIEIYHOIIMMH) M CHUILTHHAMMA
Pazaenbl quCHUIIIMHBI U MEKIUCITUTIIMHAPHBIE CBS3M C 00CCIICUMBAIOMIMMHU (TMPEIBITYIIIMMHI) U
obecrnieunBaeMbIMU (TTOCIECYIOIIUMHA) JUCIUILTUHAMHY TPEACTABIEHBI B TabmuIe 5.3.
Tabmmma 5.3 — Pa3genbl TMCHUIUIMHBI U MEXKIUCIIUTUTMHAPHBIE CBSI3H

Ne paznenoB qaHHON AMCUMITIUHBL, AJ1s KOTOPBIX HEOOXOAUMO U3yueHUE
Hanmenosanue 00ECIIeYNBAIOIINX U 00ECTIEYMBAEMBIX TUCIUILTIH
TUCLUILTUH
1 2 3 4 5 6 7 8 9 10 11
[IpenmecTByronye TUCUUILIAHBI
1 MaremaTtuka + + + + + + + + +
2 dusuka + +
[Tocneayromme AUCHUTIITMHBI
1 Paguonepenaroniue
YCTPOMCTBA 151 + + + + +
TenepaauoBEIaHus
2 PagnonpueMHbie
YCTpOMCTBA JJIs1 + + + +
TeJIepaIuOBEIaHUs
3 CurHabl 3JIEKTPOCBSI3U + + +
4 DneKTpoMarHuTHbIE
+ + +
TOJIS1 U BOJIHBI
5 DneKTpoHMKa + +

5.4. CooTBeTcTBHE KOMIIETeHIIU, JOPMHUPYEMBbIX NPH U3y4YeHUH THCHUILINHBI, U BU0B 3aHATHI
CooTBeTcTBHE KOMIETEHIMH, (HOPMUPYEMBIX MpPHU W3YYEHUH AUCHUIUIMHBI, U BHUJOB 3aHATUH
MPEACTABICHO B Tabnuie 5.4.
Tabmuna 5.4 — CooTBeTcTBHE KOMIETEHIUH, (HOPMUPYEMbIX NPU U3YUYEHHHM TUCLHUIUIMHBI, U BHJIOB

3aHATHH
- Bungl 3angstuit
s
: - ]
< . & .
o ) o)
q:) y 5 g E = ®DopMBI KOHTPOIS
2 = = i - z
~
[TK-7 + + + Kontposbnas padoTa,
JlomarHee 3aanue,
OTuer no
WHUBU1yaIbHOMY
3amannio, Korcmekr
CaMOTIOATOTOBKH, TecT
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I1IK-9 + + + + + JlomarmHee 3amanue,
OTyer no
WHIUBUTYATbHOMY
3agaduio, KoHCIeKT
camMonoarorosku, Oruer
o maboparopHoit
pabore, 3ammuTa
KYPCOBBIX ITPOEKTOB
(pabot), OTyeTt mo
KypcoBoii pabore, Tect

6. UnTepakTHBHBIE MeTOABI U (OPMBI OPraHU3ALHMN 00yYeHHUS
He npeagycmorpeno PYIL

7. JlabopaTopHbie padoThI
HanmMenoBanwue n1abopaTopHbIX paboT mpuBeaeHO B Tabmwuie 7.1.
Tabmuia 7.1 — HaumeHnoBaHue 1ab0paTopHBIX padboOT

3 (]
2 = =
& >
HazBanus pasznenon HaunmenoBanue nabopatopHbix paboT 3" =5
- : <
S =
e Qg
= o
2 cemecTp
1 Beenenue OCHOBHBIE JIEKTPUUYECKUE BEITUUMHBI U METOJIMKA UX 4 I1IK-9
U3MEPEHUIN
Uccnenoanue 3akonoB Oma u Kupxroda B 4
AIEKTPUUECKOM 1[eNU IPU TrapMOHUYECKOM
BO3/ICUCTBUU
Htoro
2 OCHOBHBIE METOIBI Hccnenoanue pa3BeTBICHHON JMHEHHON LIEMU TIPU 4 I1IK-9
aHajan3a JIMHEHHBIX rapMOHUYECKOM BO3JICVCTBUH
JJIEKTPHUUECKUX IIeTIel B
p I Hroro 4
YCTaHOBUBILEMCS
pexume
3 KoMIuiekcHbIE U HccenenoBanue 4acTOTHBIX XapaKTEPUCTUK 2 I1K-9
omepaTopHbie PYHKIIMU | TPOCTEUITNX PEAKTUBHBIX JIBYXIOJIOCHUKOB
nu. YacTOTHEI
e cTo ¢ HccnepoBanue BXOIHBIX YACTOTHBIX XapaKTEPUCTUK 2
XapaKTEPUCTUKH. .
p p aneproINYECKHX IETel MepBOTo MopsIKa
HccnenoBanue nepenaroyHbIX YaCTOTHBIX 2
XapaKTEPUCTUK allepUOIUYECKHUX LIETIeH MePBOTo
mopsiAKa
Htoro
4 Pe3oHaHCHEIE 1IENU HccnenoBanue mocienoBaTeIbHOr0 OJUHOYHOTO 2 I1IK-9
KoJ1e0aTeTbHOTO KOHTYpa
Hroro 2
Hroro 3a cemectp 20
3 cemectp
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5 Pe3oHaHCHEBIE IIETTU HccnenoBanue napanieiabHOr0 OJJMHOYHOTO 4 I1IK-9
KoJ1e0aTeThbHOTO KOHTYpa
HccnenoBanne MarHUTOCBA3aHHBIX WHIYKTUBHOCTEH 2
Hroro 6
6 Teopus Uccnenoanue naccuBHbIX RC-puibTpos 2 [1IK-9
YETHIPEXIOIFOCHUKOB
CTBIPEXTIOMOCHHKO HccnenoBanme LC — GpuinbTpoB HIXKHUX YacTOT THIIA 4
«k» 1 «m»
Hroro
7 Lenu ¢ HccnenoBanue JIMHHON JTUHUM B CTALIMIOHAPHOM U I1IK-9
pacrpeaeieHHbIMU MEPEXOTHOM PEKUMAX
napameTpamMu Vitoro
8 Ananus snektpuyeckux HMccienoBanue nepexoaHbIX MPOLECCOB B LETSX I1IK-9
Lernen B MepexoHOM MEPBOTO MOPsIIKA
eKHIME
p HccnenoBanue nepexoaHbIX NPOLECCOB B LETISX 4
BTOPOTO MOPSIKA
HTtoro 8
Hroro 3a cemectp 24
Htoro 44
8. IIpakTHyeckue 3aHATHUSA (CeMUHAPHI)
HanMeHoBaHME MPaKTUYECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B Ta0uIe 8.1.
Tabnuma 8.1 — HauMmeHoBaHUE MPAKTUYECKUX 3aHATHI (CEMUHAPOB)
g QN
= a3 =
2 = =
@] O o
. ; > O
HasBanus pasznenos HanmeHnoBaHue npakTUYeCKUX 3aHATUN (CEMUHAPOB) 5] 5
o) =}
3 z E
& o 2
= (S]
2 cemecTp
1 Beenenune [TocnenoBarenbHOE M MapalIeIbHOE COCTUHEHNE 2 T1IK-7
ConpoTuBieHU. «Pa3opBaHHbIE» U «3aKOPOUYCHHBIE»
YYaCTKH AJIEKTpUUecKoi nenu. 3akod OMa B
PE3UCTUBHBIX LETISX .
Htoro
2 OCHOBHBIE METOIBI N neanbHble HCTOYHUKY HAIPSKEHUS U TOKA, IIK-7, TIK-
aHaJln3a JTUHCHHBIX TeHEPATOPHhI, SKBUBAJICHTHBIC MPE0Opa30BaHUs B 9
ANEKTPUUECKUX LIENel B | cXeMax ¢ TeHepaTopamMu TOKa U HalpsHKSHHUS;
YCTaHOBHBILICMCAH 3akonbl Oma u Kupxroda B 1emsix moCTOSHHOTO TOKA. 2
KM
pe ¢ bananc moniHocTwH.
OcCHOBBI METO/1a KOMILJIEKCHBIX aMILITUTY/T 2
3akonbl Oma u Kupxroda B koMIuiekcHoi Gopme.
BektopHble quarpaMMbl TOKOB M HaIIPSKEHU M.
bananc momHocTi
MeToasl KOHTYPHBIX TOKOB U Y3JIOBBIX HAIIPS)KEHUN 2

Meron skBUBaJICHTHOTO TeHepaTopa. Pabora ¢
IpOOHO-KOMIUIEKCHBIMU (DYHKLIUSMHU
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Hroro 12
3 KoMIuiekcHbIE U KommekcHbie pynkunu. YacToTHbIC 4 IK-7
orepaTopHble GyHKIMU | XapakTepuctuku. [lomoca mpormyckaHus.
nu. YacTOTHBI
1e CTOTHBIC MVII ¢ 3aBucuMbIiMu ucTouHrkaMu. OrnepaTopHbIE U 2
XapaKTEPUCTUKH.
p P KOMIUIEKCHBIE (DYHKIIUU B CXEMaX C 3aBUCHMbBIM
HMCTOYHUKOM.
Hroro
4 Pe3oHaHCHBIE LIETIN OCHOBHBIE MIOHATHS PE3OHAHCHBIX LENEHl: 2 I1K-9
NOOPOTHOCTb, XapaKTEPUCTUYECKOE COIIPOTUBIICHHE,
PE30HaHCHOE COIIPOTUBIIEHHUE, YaCTOTA pE30HAHCA.
Hroro 2
Hroro 3a cemectp 22
3 cemectp
5 Pe3oHaHCHEBIE IIETTU OnuHO4YHBIE KOJIeOaTeIbHBIE KOHTYPhI 2 T1IK-7
Hroro 2
6 Teopus BayTtpennue napameTpsl YETHIPEXTTOJIIOCHUKOB 2 ITK-7, TIK-
YETHIPEXIIOIIOCHUKOB
CTHIPEXTIOIIOCHHKO XapakTepucTUIECKHe MmapaMeTphl 2 9
YETBIPEXTIOJIFOCHUKOB
DneKkTpudeckue GUIbTPhI 2
Hroro
7 Llenu ¢ Ienu ¢ pacnpeneneHHbIMU TapameTpaMu: JJJIMHHbBIE 2 ITK-7, IIK-
pacnpeaeeHHbIMU JIMHUU 9
napameTpamu
apametp Hroro 2
8 AHanu3 35IeKTpUUYecKuX | Pacder nepexoJHbIX NpOLEeCcCOB KIACCUYECKUM U 2 [1IK-9
Lernen B MepexoHOM OMepPaTOPHBIM METOAOM
exXUMe
p Hroro 2
9 BpemeHHBbIE U BpeMeHHbIe XapaKTEPUCTUKHU LIETIEW U UX CBS3b C 2 [1K-9
YaCTOTHbIE YaCTOTHBIMHU.
XapaKTEPUCTUKH LIeTIEN U
P p I Htoro 2
UX B3aHMOCBSI3b
Hroro 3a cemecTp 14
Hroro 36

9. CamocrosiTejibHasi pabora
Bunasl camocTosATenbHOM paboThl, TPYJ0EMKOCTh U (pOpMUpPYyEMbIE KOMIIETEHIIMU MTPEICTABICHBI B
Tabaune 9.1.
Tabnuua 9.1 — Bunsl caMoCTOATENBbHOM padoThl, TPYIOEMKOCTh M (hOpMUpPYEMble KOMIETEHIIUU

8 L=
= a4 =
2 = =
. S O T
Bunsl camocTosTenbHOM S a o
HasBanus pasznenos 5] £ 5 DopMBbI KOHTPOJIS

paboTEI S S E
S gz
a ° 2

~ (S

2 cemecTp
1 BBenenue IToaroroBka x 1 TIK-7, JlomarHee 3aanue,
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MPAKTUYECKUM 3aHATHIM,
ceMHHapaMm

ITK-9

Koncnekr
caMoInoAroToBku, OTyer
1o J1abopaTopHO paboTe

[TpopaboTka JEKIIMOHHOTO 1
Marepuaia
OdopmiieHre 0TYETOB 1O 8
nabopaTopHBIM paboTam
Hroro 10
2 OCHOBHBIE METOIBI IToaroroBska k TIK-7, JlomartHee 3aanue,
aHanIn3a JIMHEHHBIX MPAKTUYECKUM 3AHSATHSIM, I1IK-9 Koncnexr
DIIEKTPUYECKUX 1IENel B | CeMHHapam camornoAroToBku, OTyer
CTaHOBMBILIEMCS PEKHUME no n1abopatopHoii pabote
Y p [TpopaboTka JEKIIMOHHOTO 4 patop p
Marepuaia
OdopmiieHre 0TYETOB 1O 4
nabopaTopHBIM paboTam
Hroro 14
3 KoMIUIEKCHEIE U IToaroroBka x 2 I1K-7, Koucnekr
orepaTopHble QYHKIIUU | IPAKTHYECKUM 3aHITHSIM, IK-9 CaMOIIOATOTOBKH,
uenu. YactoTHbIe ceMHHapam Kontposbnas paboTa,
XapaKTePUCTHUKHU. TYET 10 JI aTOPHOM
pakTepuce [TpopaboTka JeKITMOHHOTO 3 0 5 ©T 10 1a60paTopHO
abote
MaTepuana p
OdopMieHre 0TIETOB 1O 6
nmabopaTopHBIM paboTam
Hroro 11
4 Pe3oHaHCHBIE LIEITH ITonroroBka k 2 I1K-9, Jlomamaee 3amanue,
MIPAKTUYECKUM 3aHATHSIM, [K-7 Koncnekr
ceMHHapaM CaMoIoAroToBKH, OTYeT
1o Ja TOPHOU paboT
[TpopaboTka JEKITMOHHOTO 1 o naGoparopHoli pabore
MaTepuana
OdopMieHre 0TIETOB 10 2
nmabopaTopHBIM paboTam
Utoro 5
Hroro 3a cemecTp 40
3 cemecTp
5 Pe3onaHcHbIE enu IToaroroska k 3 IIK-7, Otuert no nabopaTopHOH
MPAKTUYECKUM 3AHATHSIM, I1IK-9 pabore, Tect
ceMUHapam
OdopmiieHre 0TYETOB TIO 2
nabopaTopHBIM paboTam
Hroro
6 Teopus [ToaroroBka k 10 |TIK-7, Jomainee 3ananue,
YETHIPEXTOJIOCHUKOB IIPAKTUYECKUM 3aHATHSIM, [1K-9 KoHncnekr
ceMHHapam €caMonoAroToBKu, OTyeT
no n1abopatopHoit pabote
[TpopaboTka JEKIIMOHHOTO 6 patop p

marepuaa
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Odopmiierre 0T4ETOB 1O 6
nabopaTopHBIM paboTam
Hroro 22
7 Lenu ¢ IToaroroBka k 2 TIK-7, Koncmoexr
pactpeeIeHHbIMA MPAKTUYECKUM 3AHATHSIM, I1K-9 caMoIToATOTOBKH, OTUET
napameTpamu CeMHUHapaM 1o 1abopatopHoii padore,
Tect
[TpopaboTka JEKIIMOHHOTO 4
Marepuaia
OdopmiieHre 0TYETOB TIO 2
nabopaTopHBIM paboTam
Hroro
8 Ananus snekrpuueckux |I[loaroroska k 12 |TIK-9 Koncnekr
1erel B MepexoTHOM MPAKTHYECKUM 3aHATHSIM, caMonoAroToBku, OTyer
pexume ceMHUHapaMm 110 UHIUBUIYATHBHOMY
3amanuio, OT4er 1mo
[TpopaboTka JEKIIMOHHOTO 4 I6l . 5
1abopaTopHO# paboTe
Marepuaia paTop p
OdopMieHre 0TIETOB 1O 6
nmabopaTopHBIM paboTam
Htoro 22
9 BpemeHHbIE U ITonroroBka k 2 I1K-9 Jlomarmaee 3amanue,
YaCTOTHEIE MIPAKTUICCKUM 3aHATHSM, Koucnekr
XapaKTEPUCTUKH LIETIEH U | CeMHUHApaM CaMOIIOATOTOBKH
AX B3aNMOCBSI3b
3aUMOCBA3 [TpopaboTka JeKITMOHHOTO 1
Marepuaia
Uroro 3
10 OcHOBHEIE METOIBI [TpopaboTka JEKIIMOHHOTO 2 I1IK-9 Koncnexr
aHaJIn3a HEIHMHEHHBIX MaTtepuana CaMOIIOATOTOBKHU
JIEKTPUUECKHX TIeTIEN
p I Htoro
11 3akmtoueHue [TpopaboTka JeKITMOHHOTO [IK-7, Koncnekr
Marepuana I1K-9 CaMOMOJITOTOBKH
HUroro 2
Hroro 3a cemectp 64
ITonroroska u cmaya 36 DK3aMeH
9K3aMeHa / 3aueTa
Hroro 140

10. KypcoBasi padora (nmpoekr)

Tpyn0oeMKOCTh ayIUTOPHBIX 3aHATUH U (HOpMUpyeMble KOMIETCHLUH B paMKaX BBIMOJIHEHUS
KypCOBO#M paboThl (poekTa) npeacTaBiaeHsl Tadmuie 10.1.

CornmacHo UWHAMBHUAYyalbHOMY IMHUGpPY CTYIEHTY HEOOXOJMMO paccyuTaTh  YacTOTHBIC
XapaKTePUCTUKU TPaH3UCTOpa (IKBUBAJEHTHAsI CXeMa - YETHIPEXIOJIIOCHUK C 3aBUCUMBIM HUCTOYHUKOM
(mo BapuaHTaM)) M COEJUHEHHON C HUM KacKaJHO HArpy3ku ( SKBUBAJECHTHas CXeMa- NapajljielIbHbIE
koneOatenbHble  KOHTYpbl I-III poma, a Taxke mpocreiimue LC-QuibTpbl ¢ DIyHTHPYIOIUMH
conpotuBieHusMHU). IlocTpouTh 4YacTOTHBIE XapaKTEPUCTUKUM , CPaBHUTb C  pe3yjlbTaTaMH
aBTOMATU3UPOBAHHOTO pacyera ¢ nomoibio ADS unu Qucs.
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Tabmuua 10.1 — TpynoeMKOCTh ayJUTOPHBIX 3aHATHH M (OpMHpyeMble KOMIETEHLMH B paMKax
BBITIOJTHEHUST KYPCOBOM pabOTHI (MPOEKTA)

8 L=
= 2 E
2 > =
Z 5
. = o
HanmeHnoBanue ayAMTOPHBIX 3aHATHI 57 Sl
2 ;¢
> & o
o S 2
= S
3 cemecTp
Brinaua 3aganust Ha KypcoByro paboTy, mosicHeHue mugpa 2 [IK-9
3amaHusl, 00ObsICHEHNE OCHOBHBIX 0003HAYEHUN
HccenenoBanue 4aCTOTHBIX XapaKTEPUCTUK HATPY3KH 2
HccnenoBanue Tpan3ucTopa ¢ 0000IMIEHHON HArPy3KOit
HccnenoBanue TpaH3ucTopa ¢ H30MpaTebHON Harpy3Koi 3
Hroro 3a cemecTp 10

10.1. Tembl KYpCcOBBIX PadoT (MPOEKTOB)
[IpumepHas TemaTHKa KypCOBBIX padOT (ITPOCKTOB):

— CxemHble (QyHKIIMH U YaCTOTHBIC XapPAKTEPUCTUKHU JIMHEHHBIX AJIEKTPUUYECKHX IIeTIei

11. PeiiTuHroBasi cucremMa JJisi OLleHKH yCIIeBaeMOCTH 00y4arouxcst

Ta6mmma 11.1 — bayutbHBIC OIIEHKH JIJIS1 2JICMEHTOB KOHTPOJISI

11.1. BaaabHble OLEHKH JJIs1 3J1eMEHTOB KOHTPOJIs

N . MaxkcumanbHbIH
o MaxkcumanbHbII MaxkcumanbHbIN
OneMeHTHl yueOHOH 6a 3a mepuos Bceero 3a
6am Ha 1-y1o KT ¢ | Gamn 3a mepuon
NEITENbHOCTHU Mexay 2KT u Ha CEMECTp
Hayana cemectpa | Mexay 1KT u 2KT
KOHEIl ceMecTpa
2 cemecTp
JlomarHee 3a1anuve 2 2 4
Koncnekr 7 21
CaMOIIOATOTOBKH
KoHntposbHas padota 10 20
OtyeT no 6 16 26
WHIUBUIYAJIbHOMY
3aJIaHUIO0
Otuert no nabopaTopHOH 6 8 6 20
pabore
Tect 3 6 9
Hrtoro makcumym 3a 21 34 45 100
nepuos
Hapacrarouum utorom 21 55 100 100
3 cemecTp
JomarHee 3aganue 3 3 4 10
Koncmekr 3 3 9
CaMOTIOJITOTOBKH
Ortuer o 10 10
WHIUBUTYATBHOMY
16
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3aJJaHUIO0
OTtyeT o KypcoBoit 4 4 4 12
pabore

Otuer no nabopaTopHOH 5 8 7 20
pabore

Tecr 3 3 3 9
Ntoro makcumym 3a 28 21 21 70
nepuos

DK3amMeH 30
Hapacratomum utorom 28 49 70 100

11.2. IlepecuyeT 0a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT 6amIOB B OLIEHKH 32 KOHTPOJIbHBIE TOUKH MpeAcTaBieH B Tabmuie 11.2.
Ta6mmma 11.2 — Ilepecuer 6autoB B OIIEHKH 32 KOHTPOJIBHBIC TOUKH

Bamibl Ha 1aTy KOHTPOJIBLHOM TOYKH OrneHka
> 90% ot MakcuManbHOI cymMMbl OaiioB Ha gaty KT 5
Ot 70% no 89% ot makcumanbHOM cyMMbI O6aiioB Ha naty KT 4
Ot 60% 1o 69% ot MmakcuManbHOM cyMMBbI O6aiioB Ha naty KT 3
< 60% ot makcumanbHOU cyMMBbI 6ayutoB Ha aaty KT 2

11.3. IlepecueT cyMMBbI 02/1J10B B TPAAMIIHOHHYIO H MEKIYHAPOAHYIO OLEHKY
[lepecuer cymmbl 0amioB B TPAAMLMOHHYIO U MEXIYHAPOJHYIO OILICHKY MPEACTaBJICH B TaOJIuUIEe

11.3.

Tabnuua 11.3 — IlepecueT cymmbl 0aJIOB B TPAAMIIMOHHYIO M MEXKTYHAPOIAHYIO OLIEHKY

Hrorosas cymma 6aiios,

Onenka (I'OC) YUYUTBHIBAET YCIEIIHO CIAHHBIN Onenka (ECTS)
JK3aMEH
5 (oTanM4HO) (3a4TEHO) 90 - 100 A (oTIH4HO)
85 -89 B (ouens xopotiio)
4 (xopo1io) (3a4TeHO) 75 - 84 C (xoporio)
70 - 74
D (ynoBneTBOpUTEIBHO)
3 (YIOBJIETBOPUTEIBHO) 65 - 69
(3a4TeHO) 60 - 64 E (mocpencTBeHHO)

2 (HeyIOBJIETBOPUTEILHO) (HE
3a4TCHO)

Huxe 60 6aiuios

F (HeynoBieTBopUTEIbHO)

12. YyeOHO-MeTOANYEeCKOe U HHPOPMALIMOHHOE O0ecnieyeHne TN CHUILTUHbI

12.1. OcHoBHas 1UTEpPaTypa

1. ArtaGekoB I'.1. OcHoBsl Teopuu neneii.- CII0.: Jlanp,2009.-432c. [DnekTpoHHBIH pecypc]. -
https://e.lanbook.com/book/91911#book name , nata obpamenus: 14.06.2018

12.2. lonoaHuTeIbHAS JIUTEPAaTypa

1. Tlomor B.II. OcHoBHbI Teopuu nenei.-M.: Beici.mk., 2000.-574¢. (manuumne B OuOIHOTEKE

TYCVYP - 189 sk3.)

2. JloceB A.K. Teopust mUHENHBIX NeKTpUUecKuX 1enei.-M.: Bricur.mik.,1987.-512¢. (Hannune

B Onbmunorexke TYCVYP - 33 5k3.)

3. Marxanos II.H. OcHoBbI aHanu3a syekTpudeckux ueneil. Jinnernsie nenu.-M.: Bpicir.mik.,
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1990.-336¢ (manuuue B ondmmnorexke TYCVYP - 22 7k3.)
4. Benenkuii, A.®. Teopus TMHEHHBIX EKTPUICCKHX IeNeH [ DNEKTPOHHBIHN pecypc] : yuel.

— DnextpoH. naH. — Cankr-IlerepOypr : Jlanp, 2017. — 544 ¢. — Pexwum ngocryna:
https://e.lanbook.com/book/91910 . nata o6pamenus: 30.05.2018.

12.3. YueOHO-MeTOAMYECKHE [IOCOOUA

12.3.1. Obs13aTe/ibHBbIE Y4eOHO-MeTOAUYECKHE TOCOOUS

1. Teopus sneKTpHUECKUX IIeneil: YueOHoe mocodue K mpakTudeckuM 3aHsatusim / MenbHukoBa U.
B., Hy6osuk K. 0. - 2012. 156 c. [DnektponHbiii pecypc] - Pexum mocryma:
https://edu.tusur.ru/publications/1432 , nara obpamenus: 14.06.2018.

2. Teopusa snexTpuyeckux memneil yacte 2: YueOHoe mocobue / ITomoa K. FO. - 2015. 160 c.
[OnexTponnbiit pecypc] - Pexum poctyma: https://edu.tusur.ru/publications/5535 , nata
obpamenus: 14.06.2018.

3. Meroabl MareMaTH4eCKOro OMMCAHUSA M pacueTa CIOKHOM JIMHEMHON 3JEKTPUUYECKON LEenu B
CTallMOHApHOM pexume: McxonHble TaHHBIE, METOIWYECKHE YKa3aHMs, NPHUMEpHl pacyeTa u
KOHTPOJIBHBIX BOMPOCOB K 3agaHuto / MenbHukoBa U. B. - 2012. 44 c. [DnekTpoHHbI pecypce] -
Pexxum moctyma: https://edu.tusur.ru/publications/1430 , nata oopamenus: 14.06.2018.

4. OCHOBHBIE JIEKTPUYECKHE BETUUYUHBI U METOIMKA UX U3MepeHuil: PykoBoCTBO K j1abopaTopHOii
pabotre Nol / MensaukoBa U. B., T'ones b. ®@., Crennoit B. C., /lybosux K. 1O. - 2013. 14 c.
[DnexkTpoHHBI pecypc]  (PEKOMEHIOBAaHO K CaMOCTOSITENIBHON pabore)- Pexxum mocryma:
https://edu.tusur.ru/publications/3440 , nata obpamenus: 14.06.2018.

5. UccnepoBanme 3akoHoB Oma u Kupxroda B 3IeKTpuUecKkodl Ienmu MNpH TapMOHHYECKOM
Bo3zeicTBUU: PykoBoacTBO k sraboparopHoit pabore No2 / MenbaukoBa U. B., I'omeB b. @.,
Hy6osuk K. 0. - 2013. 10 c. [DnexktpoHHBII pecypc] (PeKOMEHIOBAHO K CaMOCTOSITENbHOU
pabore)- Pexxum goctyna: https://edu.tusur.ru/publications/3441 , nata oopamenus: 14.06.2018.

6. HccnenoBaHue pa3BEeTBIECHHON JIMHEHHOM LIENHU PU FrapMOHUYECKOM BO3JecTBUM: PyKoBOACTBO
K jabopatopHoii pabore No3 / MensuukoBa U. B., I'omes b. ®., JIy6ouk K. FO. - 2013. 8 c.
[DnexTpoHHBI pecypc] (PEKOMEHIOBAHO K CaMOCTOSTENBHON pabore)- Pexum pgocryma:
https://edu.tusur.ru/publications/3442 , nata obpamenus: 14.06.2018.

7. HWccnenoBaHue OJMHOYHBIX KOJIeOATEIBHBIX KOHTYPOB: PykoBoaCTBO K 1abopaTopHoil pabore No
6, 7 mo mucuumuinHe «Teopust 3JMEKTPUUECKHX Iemei» s CTYAEHTOB PaJuOTEXHHUYECKOIO
¢dakynpTeTa Bcex crnenuanbHocTe / MenbnukoBa M. B., Jly6osux K. FO. - 2013. 19 c.
[OnexkTpoHHBIl pecypc] (PEeKOMEHJOBAaHO K CaMOCTOSTENbHOW pabote)- Pexum nocryma:
https://edu.tusur.ru/publications/3447 , nara obpamenus: 14.06.2018.

8. MHccrnemoBaHue 4YacTOTHBIX XapaKTEPUCTHUK alEpUOJUYECKHX LENed MepBOro Mopsjka:
PykoBozcTBo K aboparopnoii padore No 4, 5 / Mensnukosa U. B., Jly6osuk K. FO. - 2013. 12 c.
[OnexkTpoHHBIli pecypc] (PEKOMEHJOBAaHO K CaMOCTOSITENIbHOW pabote)- Pexum nocryma:
https://edu.tusur.ru/publications/3443 , nata obpamenus: 14.06.2018.

9. HccnenoBaHue mepexoHbIX MPOIECCOB B IEMSAX MEPBOTO W BTOPOro MOPSAIKOB: PyKoBOACTBO k
nabopatopHoii pabore Nol4, 15 / MensaukoBa W. B., Jy6ouxk K. FO. - 2013. 10 c.
[OnexTpoHHBIN pecypc] (PEKOMEHIOBAaHO K CaMOCTOSTEIbHOW pabdoTe) - Pexum nmocryma:
https://edu.tusur.ru/publications/3444 , nata obpamenus: 14.06.2018.

10. UccnenoBanne maccuBHbIX RC - ¢uibTpoB: PykoBomcTtBo k sabopartopHoit padore No 10 /
MenbaukoBa WM. B., y6osuk K. FO. - 2013. 6 c. [DnekrponHsiii pecypce] (peKOMEHIOBAaHO K
camocTosaTeNbHOH pabote)- Pexum moctyma: https://edu.tusur.ru/publications/3448 , nara
obpamenus: 14.06.2018.

11. OcHoBbl Teopum 1ienei. CxemMHbIE (YHKIIMM W YaCTOTHBIC XapaKTEPUCTUKH JIMHEHHBIX
JNEKTpUYECKUX Ilemeil: MeTtoaudeckne yka3zaHUs 10 BBIIOJHEHHUIO KypCOBOM paboThl /
MensaukoBa U. B. - 2012. 68 c. (peKOMEHIOBAaHO K CaMOCTOSITEIHHOU paboTe) [DIeKTPOHHBIHA
pecypc] - Pexxum nocryma: https://edu.tusur.ru/publications/1549 , nata o6pamenus: 14.06.2018.

12. KazakeBud, JI. 1. MeToandeckue peKOMEHIAIMU TI0 CAaMOCTOSATEILHON paboTe CTYJIEHTOB BCEX
CHEIMALHOCTeH W HampaBlieHUi: Y4eOHO-MeToanuecKkoe mocodue [DneKTpoHHBIH pecypc] /
Kazakesuu JI. WM. — Tomck: TYCYP, 2016. — 15 c¢. — Pexum gocryma:
https://edu.tusur.ru/publications/6050 nata obpamenus : 14.06.2018.
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13. [IpaBuna MOATOTOBKHM, BBIIOJIHEHUS U OGOpPMIIEHHUS J1abopaTopHOW paboTh: MeTtoauueckue
yKa3aHUs K BBIMOJHEHHUIO J1abopaTtopHbIX padot / MenpHukoBa U. B., I'ones b. @., Jly6osuk K.
0., Hmutpuer B. JI. - 2011. 29 c. (pexkoMeHIOBaHO i CaMOCTOSITEIBHONH pPaOOTHI)
[OnexkTponnbiii  pecypc] - Pexum moctyma: https://edu.tusur.ru/publications/1143 , nata
obpamenus: 14.06.2018.

12.3.2. YueOHO-MeTOANYECKHE TOCOOHSI IS JINL C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 310POBbS H
HHBAJTHI0B

VY4eOHO-MEeTOIMUECKIE MaTepUalIbl JUISl CAMOCTOATENIFHON U ayTUTOPHON pabOThl 00ydaromuxcs
M3 4yucia JdI ¢ OrpaHUYCHHBIMU BO3MOXKHOCTAMU 340POBbS U MHBAJIMIAOB NNPCAOCTABIIAOTCA B (bopMax,
aalITHPOBAHHBIX K OTPAaHMYCHUSAM HX 3/I0POBBS H BOCHPUATHS HH(DOpManny.

J1s un ¢ HapyLIeHUsIMU 3peHus:

- B ()OpME IEKTPOHHOTO JOKYMEHTA;

- B ITI€YaTHOU (popMe YBEITUUCHHBIM MIPUPTOM.

J1s un ¢ HapylIeHHsIMU cJIyXa:

- B ()OpME 3ITEKTPOHHOTO JOKYMEHTA;

- B IIeUaTHOM opme.

J1s1 1M1 ¢ HApYIIEHUsIMHU OTIOPHO-IBUTaTe/ILHOT0 annapara:

- B (hopMe FIEKTPOHHOTO JJOKYMEHTA,;

- B IIEYaTHOH (opme.

12.4. IlpodeccnonanbHbie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMBI

1. Hayunas snexktponnas OumOmmoreka eLIBRARY.RU http://elibrary.ru — mogHOTEKCTOBas,
pedeparuBHas 6a3a JaHHBIX.
2. HWudopmanmonHsle, CIIpaBOYHBIC " HOpPMAaTHBHBIC 0a3b1 TaHHBIX

https://lib.tusur.ru/ru/resursy/bazy-dannyh
3. Hayunas snektponnas 6a3a «Hayka» https://www.libnauka.ru/

12.5. Ilepuoguyeckue U3TaHus
1. Texnuka paanocssizu. OMCKHI HayYyHO-HCCIEI0BATEIbCKII HHCTUTYT IPUOOPOCTPOCHUS
(Omck). http://www.oniip.ru/nauka/publikatsii/tekhnika radiosvyazi/index.php

13. MaTepuajibHO-TeXHUYECKOe o0ecneyeHne JUCIUIIMHBI U TPedyeMoe NMporpaMMHoe
ol0ecreyeHue

13.1. O61mue TpedOOBAHUA K MAaTEPHAJIbHO-TEXHHYECKOMY U MPOrPaMMHOMY o0ecriedeHHI0
AUCHMIITAHBI

13.1.1. MaTepunaibHO-TeXHHYECKOe U POrPaMMHOe o0ecniedeHne J1JIs1 JIeKIMOHHBIX 3aHATHI
Jns mpoBeneHus 3aHATUH JIEKIIMOHHOTO THIA, TPYNIOBBIX M WHAMBHUIYaTbHBIX KOHCYJbTAIIHA,
TEKYILLEro KOHTPOJISI U MIPOMEKYTOUHOM aTTeCTallMi UCIIOIb3yeTCsl yueOHash ayAuTOpUs C KOJUYECTBOM
MOCaZOYHbIX MECT He MeHee 22-24, o0opymoBaHHas JOCKOW M CTaHAApPTHOH y4eOHOW MeOenblo.
NmeroTcsi aeMOHCTpallMOHHOE OOOpyJIOBaHWE U y4eOHO-HArJSIHBIE IMOCOOWS, OOeCreYnBaroIne
TEMaTUYEeCKHE WILTIOCTPAIMH 10 JICKIIMOHHBIM pa3zesiaM JUCIUIIIHHEIL.

13.1.2. MaTepnaJbHO-TeXHHYECKOEe U IPOrPaMMHOe o0ecneyeHne Il NPAKTHYEeCKUX 3aHATHI

VYyeOHast ayTuTOpHs

yueOHas ayIuTOpHsl Al NPOBENSHMs 3aHATHH JIEKIMOHHOIO THUMA, y4yeOHas ayIuTOpHs IJs
MIPOBEICHUS 3aHATHIA MPAKTUYECKOTO THUIA, ydeOHasi ayqUTOpuUs Uil IPOBEICHUS 3aHATUI CEMHUHAPCKOTO
TUNA, MOMENIEHHE JUIsl MPOBEACHUS TPYNIOBBIX M WHAMBUIYAIBHBIX KOHCYJIbTAIMH, MOMEUIEHUE JJis
MIPOBEACHUS TEKYIIETO KOHTPOJIS U IPOMEKYTOUHOM aTTeCTaluu

634034, Tomckas obnacts, T. Tomck, Bepmununa ynuma, 1. 47, 305 ayn.

Omnucanue UMeIoIIerocs 000pyI0BaHUS:

- KommiekT crieninanu3upoBaHHON yueOHOM Mebenn;
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- Pabouee mecTo mpemogaBaTers.
[IporpammHuoe obecrieueHre He TpeOyeTcsl.

314

yueOHasi ayIuTOpUs IJsl MPOBENCHUS 3aHATHH MPAKTHYECKOTO THUIA, y4eOHasl ayIuTOpHus s
MIPOBEACHUS 3aHITHI JIaOOpaTOPHOTO THITA

634034, Tomckast obnacts, r. Tomck, Bepmnnuna ynuna, 1. 47, 314 ayn.

Onrcanre UMEIOIIETOCs 000PYyI0BaHMUS:

- Jlocka maruutHo-mapkepHass BRAUBERG (2 mir.);

- 16 pabounx craHuuii, (KOMIBIOTEPOB), Ha Oa3e mpoueccopos Intel Core i5;

- Kommuiext ciennanu3upoBanHoi yueOHOM Meben;

- PaGouee mecTo mpernogaBaTens.

[IporpammHoe obecnieueHue:

— Microsoft Windows 8 u Huke

— Google Chrome

— Keysight SystemVue

— Microsoft Office 2010 u HIXE

— Mozilla FireFox

= Qucs

— PTC Mathcad13, 14

— Velleman PcLab2000LT

13.1.3. MaTepuajibHO-TeXHHYECKOEe U POrPpaMMHoOe oOecnedyeHue 1Jis1 J1a00paTOPpHbIX padoT
Jlaboparopust «OCHOBBI TEOPHH LIETICH »
yueOHas ayJUTOpHs AJIsl MPOBEACHUSI 3aHATHI 1TaOOpPaTOPHOro THMA
634034, Tomckast o6macts, r. Tomck, Bepmmnauna ynuna, 1. 47, 3146 aya.
Onucanne uMeroIerocs 000pya0BaHus:
- Jlocka maruuTHO-MapkepHass BRAUBERG (2 mir.);
- Konseprop AC-DC MC5BB UPBUC (8 miT.);
- USB Ocummnorpag-reneparop PCSGU250 (8 miT.);
- Bonnbrmerp B3-38 (8 mT.);
- 8 paboumux craHmmii, (KOMIBIOTEPORB), Ha 6aze mporeccopon Intel Core i5;
- Kommuiext ciennanu3upoBanHoi yueOHOM Meben;
- PaGouee mecTo mpenogaBaTers.
[IporpammHoe obecnieueHue :
— Microsoft Windows 8 u Huxe
— Google Chrome
— Keysight SystemVue
— Microsoft Office 2010 u Huxe
— Mozilla FireFox
= Qucs
— PTC Mathcad13, 14
— Velleman PcLab2000LT

13.1.4. MaTepuajibHO-TeXHHYECKOE U IPOrpaMMHOe o0ecnedyeHue IS CAMOCTOSITeIbHOM PadoThl
Jnst caMOCTOSITENIbHOM pabOThl MCTOJB3YIOTCS y4eOHBIE ayAUTOPUU (KOMITBIOTEPHBIE KJIACCHI),
pacmosoKeHHBIC TI0 aJpecam:
- 634050, Tomckast ob6macts, r. Tomck, Jlennna npocnekr, 1. 40, 233 ayxn.;
- 634045, Tomckas obnacts, r. Tomck, yn. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast o6macts, r. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;
- 634034, Tomckas o6nactb, T. Tomck, Bepmuauna ynuna, a. 74, 207 ayn.

CocrtaB 000pyI0BaHUs:
- yueOHast MeOeb;
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- komnbroTepsl kiacca He Hke [IDBM INTEL Celeron D336 2.81T1. - 5 mwit.;
- KOMIIBIOTEpPBI MOAKIIOUEHbI K ceTh «VHTepHeT» M o0ecrneynBarOT JOCTYN B 3JIEKTPOHHYIO
MH(POPMALMOHHO-00pa30BaTENbHYIO CpEely YHUBEPCUTETA.

[Tepeuenb MPOrpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qist Windows;
- 7-Zip;

- Google Chrome.

13.2. MarepuajibHO-TeXHHYecKOe ofecnedeHne TUCIUIITUHBI IS JUI] C OTPAHUYEHHBIMH
BO3MOYKHOCTSIMHU 3/10POBbSI H HHBAJHU/I0B

OcBoeHMe TUCHUIUIMHBI JIMIAMU C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 37I0POBbSI M MHBAJIUJAMHU
OCYIIECTBISIETCA C MCIIOJI30BAaHUEM CPEJCTB 00yueHUs OOIIEro U CennaIbHOTO Ha3HAYCHUSI.

[Tpu 3aHATHAX C OOy4alOUIMMKCS € HApPYWIEHUSIMU CJyXa MPeIyCMOTPEHO HCIOJIb30BaHUE
3BYKOYCHJIMBAIOIIEH amnmapaTypbl, MYJIbTUMEIUHHBIX CpPEACTB H JPYTHX TEXHUYECKUX CPEACTB
npuemMa/nepeaun yadeoHo mHGOpMaluu B JAOCTYMHBIX (hopmMax, MOOMIIBHON CHUCTEMBI MPETOaBaHUS
U O0YYaIONUXCsl C WHBAIMIHOCTHIO, MMOPTATUBHOW MHAYKIIMOHHOW CHCTEMBI. YUueOHasl ayJuTOpHs, B
KOTOPOW 3aHUMAIOTCSl OOy4aloIuecss ¢ HapyIICHHEM Cyxa, 00OpyIoBaHa KOMITBIOTEPHOM TEXHHKOM,
ayIMOTEXHUKOH, BUJECOTEXHUKOU, SJICKTPOHHOU TOCKOM, MYJIbTUMEIUNHON CUCTEMOM.

[Tpu 3aHATHAX C O0YUYAIOUIMMUCS ¢ HAPYIIEHUSIMH 3PEHUSIMH [IPETYCMOTPEHO HCIOJIb30BAHUE B
JEKIUOHHBIX MU Y4YEOHBIX ayIUTOPUAX BO3MOKHOCTH IMPOCMOTpPA YIAICHHBIX OOBEKTOB (HAIpHUMeED,
TEKCTa Ha JOCKE WM cllaiij]a Ha S3KpaHe) MpHU TOMOIIM BHACOYBENUUMUTENEH Uisi KOM(OPTHOTO
IIPOCMOTpA.

[Ipu 3aHATHSAX C OOy4YalOUIMMHCS € HApPYLIIEHHWSIMH OINOPHO-JIBUIraTe/]bLHOI0 amnmnapara
UCIIOJIL3YIOTCSL AJIbTEPHATHBHBIE YCTPONCTBA BBOJAa WHGOpMAIMU H JPYTHe TEXHUYECKHUE CPEACTBA
npuemMa/rnepeaun yadeOHo wHGOpMauK B JOCTYMHBIX (popMax, MOOMIILHON CHUCTEMBbI OOYyUCHHS MJIS
JII0JIEH ¢ HHBAJIMIHOCTEIO.

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

14.1. ConepxxaHue OlleHOYHBIX MATEPUAJIOB U METOAUYECKHE PEKOMEHIANH
st onieHkH cTeneHu cPOPMUPOBAHHOCTH M YPOBHSI OCBOEHUS 3aKPEIUICHHBIX 32 JTUCIUIUIMHON
KOMHCTCHI_[I/Iﬁ I/ICHO.HBBYIOTCH OILICHOYHBIC MaTepI/IaJIBI B COCTaBC:

14.1.1. TecToBbIe 3a1aHUA

H 3 7 2+ j2 —(0.25 +0.25) 0
aZaHbl Z-1apaMeTpbl YETBIPEXIIOIOCHUKA: Z = } ; . Onpenenuts
g paverp P —(0.25 + j0.25) 2+ 2 pes
THII YETHIPEXIIOJIIFOCHUKA.
a) aBTOHOMHBIA U CUMMETPUYHBIN B) HEaBTOHOMHBIHN u
HECUMMETPUYHBIN
0) HEaBTOHOMHBIN 1 CHUMMETPHYHBIN I') aBBTOHOMHBII 1 HECUMMETPUYHBIN
2) st 0OpaTUMOro 4YeTHIPEXIMOIIOCHUKA B ypaBHEHUSX Tuma A 3amaHbl kodpdunmeHtsr: Aj=1;
A1=j0.3; App=0.4. Onpenenutsb 3HaUeHUE KOdPPUIIEHTA A ).
a)l B) -2j
6)0 r) 2]
3) JI1 4eTBIPEXITIONIIOCHUKA C U3BECTHBIMU A-TTapaMeTpaMu:
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11 = —j01U2 + 12
OHPCHCHI/ITB Koa(b(l)I/IHI/IeHT nepeaadu 1o HaAIPsSKCHHUIO KU B PCKUME XOJIOCTOI'0O X0/JJa Ha BBIXOAC.

a) 0.5+j0.5 B) 0
0) 1 r) 10
4) Onpenenure Z-mapaMmeTpbl YETHIPEXIONIOCHUKA, Uil KoTtoporo (puc. 1) oTAenbHbIE

COIPOTHBIIEHUS yKa3zaHbl B Omax. Bribepure npaBUiIbHbIN OTBET.

zl z3

z2 71=3 Om: Z2=7 Om; Z3=3 Owm;

PI/I(:I
a) Z11=10 Om, Z = -70M; Z>1=7 OM; Z»>=-10 Om
0) Z11=10 OMm, Z1,= T70M; Z;=7 OMm; Z>,=10 Om
B) Z11=3 OM, Zi,=T0mMm; Z,1=7 OMm; Z2,=3 OM
r) Zi11=3 Om, Zi,= 100M; Z1;=10 Om; Z»,=3 OMm

5) J1si cUMMETPUYHOTO YETBIPEXTOMIOCHUKA XapaKTePUCTUUECKOE COMPOTUBIICHUE OMpPENEseTcs
CJIEIYIOLMMHU BbIpaXKEHUSIMU (BO3MOYXKHO HECKOJIBKO OTBETOB):

a) Z¢ =\ Zpxxx " Zoxxs 0) Ze = \/ Zppix xx " ZBx xX

Az

Az r) Z, =
< A21

Az
6) B kakom cimyuae 3eKTpruecKas erb OyAET IENbIo ¢ pachpeAeIeHHBIMU apaMeTpamMu?

B) Z, =

a) B uenu oTCyTCTBYIOT MOTEPH.
0) [nuna nunuu O0omee 1 K.
B) ['eomerpuueckue pazMepsl e COU3ZMEPUMBI C ITTMHOM BOJHBI 3JIEKTPOMAarHUTHBIX KOJIeOaHUH
r) HampsbkeHnue u TOK B TUHUU SIBIISFOTCS TOJIBKO (PYHKITEH BpeMeHU
7) PexuM, B KOTOPOM SHEPrUsl YACTUYHO MOTJIOIIAETCS HAarpy3Koil, Ha3bIBACTCS:
a) PEKUMOM JIMHUU 0€3 UCKAKCHHUI;
0) peXUMOM CMEIIaHHbIX BOJIH;
B) PEXHUMOM OEryIei BOJIHBI,
I) PEXUMOM CTOSIYEN BOJIHBI.
8) OmnpenenuTh pEeXUM B JIMHUHM, €CIU TEpBUYHBbIE MapaMmeTpbl JuHUU Lo =4 MIH/kM , Cy =
400 H® /kM. JIunus HarpyKeHa Ha UHIYKTUBHOCTD Ly = 20 MI'H
a) PESKUMOM JIMHUM 0€3 UCKAKCHU;
0) pe’KUMOM CMEUIaHHBIX BOJIH;
B) pPeXHMOM OeryIueil BOJIHBI;
I') PEKUMOM CTOSTYEH BOJIHBI.
9) IlepexoaHas XapaKTEpUCTUKA OTPaXKaeT:

CornacoBaHa Ha noptane Ne 31364 22



a) Tepexo]| CUCTEMbI B HOBOE COCTOSIHUE;
0) HITUTENBbHOCTH MEPEXOAHOTO MpoIeCcca;
B) pPEaKLHUIO I[ENU Ha CTYIIEHYaTOE BO3ICHCTBUE;
I) 3aBUCHUMOCTb BXOJHOTO BO3JIECTBUS OT BPEMEHHU.
10) IlepexoaHol nponecce B e HEBO3MOKEH MPH:
a) OTCYTCTBHUH KOHJEHCATOPA;
0) BO3JICHCTBUU TaPMOHUYECKOTO CUTHAJIA;
B) U3BMEHEHUU PHEPTUU B PEAKTUBHOM 3JIEMEHTE;
I') OTCYTCTBUU PE3UCTOPA.
11) HezaBucuMbIiMu Ha3bIBatOTCsl HayanbHbie yenoBus (HY):
a) HE 3aBUCAILNE OT MapaMeTPOB LIEMH;
0) coxpaHsIOIIIe CBOM 3HAYEHHsI HE3aBUCHUMO OT COCTOSIBLICICS KOMMYTaIUU;
B) HE U3MEHSIOUINECS B X0JI€ BCET0 MEePEXO0IHOTO Mpoliecca;
T') HE 3aBHUCAIIUE OT TUIA 3JIEMEHTOB.
12) Ha BBIBO1aX Kakoro 3jeMeHTa HEBO3MOKHO CKauYKOOOpa3HOe N3MEHEHUE HATIPSHKCHUS !
a) KOHJIEHCaTopa;
0) UCTOUYHUKA HANPSIKECHUS
B) KaTYyIIIKA WHIYKTHBHOCTH;
I) pe3ucropa
13) Boibepete BepHOE yTBEpIKICHHE:
a) Kod(hPUIMEHT Tepenayu AIEKTPUIESCKOU 1T  MPECTaBIsSET COO0M OTHONIEHNE aKTUBHOW YacTH
COIIPOTUBIICHUS K PEAKTUBHOI;
0) kod(hduIMEHT neperayn TacCCUBHOMN AJIEKTPUYECKON e UMEET pasMepHOCTh OM/M;
B) KO3(UIMEHT nepeaaun IMEKTPUIECKOM 1enu Beeraa paseH 10;
r) KO3 UIMEHT MepeIayn MacCUBHOM 3NIEKTPUIECKON MK He MpeBbIaet 1.
14) Ilonoca nponyckaHusl LETH 3TO —
a) JManazoH YacTOT, B KOTOPOM aMIUIMTYIHO-9aCTOTHAS XapaKTepUCTHUKA KO PUITMEHTA ITepeaadn
OTIIMYAETCS OT CBOETO MAaKCUMAIBHOTO 3HaYeHUS He Ooliee ueM Ha 31b;
0) Auama3oH 4acToOT, B KOTOPOM (ha30-4yacTOTHAS XapaKTepucTUKa KodhduireHTa nepeaadn
OTJIMYAETCS OT CBOETO MaKCUMAJILHOTO 3HaUeHUs He Oosiee ueM Ha 31b;
B) JMara3oH 4acTOT, B KOTOPOM aMILTUTYJHO-4acTOTHAs XapaKkTepucTHUKa KoddduirenTta nepegadu
HE OTJIMYAeTCsl OT CBOETO MAaKCUMAJIbHOTO 3HAYCHHUS;
r) JAMana3oH 4acTOT, B KOTOPOM aMILTUTYJHO-4acTOTHAs XapaKTepucTHKa KoddduirenTta nepegadu
OTIUYAETCSl OT CBOETO MHHUMAJILHOTO 3HaUeHus He Oosiee ueM Ha 31b.
15)  Hnsa punbrpa HIkHEX 9acToT (PHY) BBIIOIHIETCS COOTHOILICHHE:
a) a;=0mnpuw = wg 0) ac— lupuw > wg,
B) a. =0npuw < w,, r) a;— npu W < W,

16) Onpenenute THI GUIBTPA JJI KOTOPOT'O M0JI0CA TPO3PAYHOCTH JIEKUT B AnanazoHe ot 0 10 o,
a) ®HUY;
6) ®BUY;
B) [I3d;
r) PO.
17)  Jnst monocs! npo3paunoctu LC-¢unbTpa (puc.1) BBINOIHIETCS CIEAYIOIIEE YCIOBHUE :
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z1/2

2z2
o J_ 0
Puc.1
a) —1<-L1<0 6) b =tm
4Z2 )
- Zq
ac _ ||z r) —>0
B) Ch 2 o 4-‘Zz 422

18) BeipaskeHus AJ11 aMIUTATYTHO-9YaCTOTHOM 1 ()a30-4aCTOTHOW XapaKTEPUCTHKH OMPEAEIIACTCS KaK:
a) OTHOILIEHUE MOJYJS YaCTOTHON XapaKTEPUCTUKH K €€ apTyMEHTY;
0) MOIyJb BXOJHOTO COTPOTHUBIICHUS;
B) CyMMa peajlbHOM U MHUMOMW 4acTH KOMIUJIEKCHOT'O CONPOTUBIICHUS;
T) MOJIYJb ¥ apTyMEHT KOMIUIEKCHON (DYHKITUU IICTIH.
19) Ykaxure 00s13aTeIbHOE YCIIOBUE /ISl BOBHUKHOBEHUS ()a30BOTO PE30HAHCA:
a) OTCYTCTBHME aKTHUBHBIX COIPOTHBIICHUI;
0) Hamuuue XOTs OBl OTHOTO PEAKTUBHOTO JIEMEHTA;
B) HaJWYHMe PA3HOTUITHBIX PEAKTUBHBIX 3JIEMEHTOB;
r) HaJIW4yUe 3aBUCUMOTO UCTOYHUKA.

20) Ykaxure, Kakoi 13 BUIOB (Da30BOr0 pe30HaHCa BO3MOXKEH B MIOCIIEA0BATEIHHOM KOJIe0aTEIbHOM
KOHTYpE:
a) PE30HAHC HAINPSKCHUH;
0) pe30HaHC TOKOB;
B) MapaJIeIbHbIA PE30HAHC;
I') COBMECTHBII pe30HaHC.

14.1.2. Dx3aMeHALIMOHHBIE BONPOCHI

1. Ilenu ¢ pacnpeneneHHbBIMUA apaMeTPaMu.
KakoBa skBuBajeHTHas cXxema 3aMeIeHUs Pa30MKHYTOTO OTpe3Ka TUHUHU 0e3 moTeph amHoN A < [ <
222
4
2. Ilenu ¢ pacnpeneieHHbIMU MapaMeTPaMHU.
Kak m3menutcs pexxum pabotbl coriacoBanHoil /IJI mpu moakimoueHHH K HEH B HEKOTOPOM CEUYEHUU
KOPOTKO3aMKHYTOTO MOJIYBOJHOBOTO OTpe3Ka (puc.l):

o
i
-
~ i
o o
7 I;]ZH=p
0
Puc.1
3. BoccranoBure cxemy Uil CUCTEMBbl YPAaBHEHMH IPEACTABICHHONW HMKE. YKaXKWUTE , TIe

HaXOJIUTCSI YIPABISEMbIN HCTOYHUK, €CIH l55 = S - Uy
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L
— + jwCl +

- —jwCl = ——
| R2 R3 + jwl2 JOR T R3 1 jwl2 N Ulo] _[]1]
[—'wCl———S il jecte—— | Wl 11

J R3 + jol2 R1 " jwL1 R3 + joL2

4. . K nmocnenoBareiabHOMY Kose0aTelbHOMY KOHTYPY IMOJAKIIOYEH UCTOYHHK TapMOHHUYECKOTO
curHana ¢ ammuntynod 1B wm wactotoit 3MI'n. KoHTyp HacTpoeH Ha 4acTOTy MCTOYHUKA U UMEET
napamerpsl: C=60n®, R=20 OM. Onpeneiautrb aMIUIUTYy HamnpsyKEHUS Ha EMKOCTH IIPU PE30HAHCE.
N3006pa3uth 3aBUCMMOCTh BXOJJHOTO COMPOTHUBIICHUS OT YaCTOTHI.

5. CocraButh TabnMIly TpPaHUYHBIX YCIOBHH BCEX TOKOB W HAaNpsDKEHUH, BBIBECTH
XapaKTEPUCTUIECKOE YPaBHEHUE JTIOOBIM yIOOHBIM CITOCOOOM JJISI CXEMBI Ha pUC.2

6. PaccuntaTh mepexoAHbI MpOLECC HAa €MKOCTH JIOOBIM YZOOHBIM METOAOM IJIsi CXeMbl Ha
puc.3. OnpenenuTs yepe3 Kakoe Bpems B 1enH OyeT HaOIroAaThCsl yCTAHOBUBILIUICS PEKUM.

X -
) \ 2R } Q "
® ®
E R
L
puc.2 puc.3

7. PaccuuraTh A-mapameTpsl Ul CXeMbl puc.4 J0OBIM YIOOHBIM CIOCOOOM, €CITU MapaMeTphI
LIENM Ha HEKOTOPOM 4YacToTe o yKa3aHbl B Omax. OnpenenuTh K KaKoW MOJ0CE 4acTOT (MPO3pavHOCTH
WIN 33JIep>KUBAHUS) OTHOCUTCS YETHIPEXIOIIOCHHK.
8. PaccumraTth Z-mapaMeTphl Il CXEMbI pUC.S JOOBIM yIOOHBIM CIIOCOOOM, €CIH TapaMeTphbl
Lenu ykasassl B OMax.
z2

i 3
o—] -
zl z3 Zﬁ
o l 0

—+

Z1=-j15 Om; Z2=j5 Om; Z3=-j15 Owm; 7Z1=3 Om; Z2=7 Om; Z3=3 Owm;
Puc.6 Puc.7
0. YeMmy paBHO HampsbK€HHME Ha KOHJEHcarope ( puc.8) IpH BBIKIIOYEHHMM HCTOYHUKA

nutanus (E =20 B; R =8 Om; C = 15 a®). byzner nu B cucreme HaOMI01aThCSl yCTAHOBUBIIMICS PEKUM
yepe3 10 MKc 1ociie OTKJIIOUEHUSI NCTOYHUKA TUTaHUSL.

R

]

S|

g
E
Puc. 8
10.  OmpenenuTh peXUM B JIMHUM, €CIU TNEpBUYHBbIE mMapameTpsl JuHUM Ly = 2 M['H/kM,
Co = 800 uH®/xM. Jlunus HarpyxeHa Ha conporuieHneRy = 100 Om
11. [lepBuuHbIe (BHYTpPEHHNE) MTAPAMETPhI YETHIPEXIIOIIOCHHUKA.

OnpenenieHne YETHIPEXITONIOCHUKA. BUIbl mapaMeTpoB YETBIPEXIOJIIOCHUKA B 3aBUCUMOCTH OT
Harpy3KH; OIpeesIeHUe, METOIMKA HaXOXKICHUS, GU3NUECKUNA CMBICT, CBSI3b BHYTPEHHHX MapaMeTpPOB,
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IpUMEpPBl ONpENETCHUsT BHYTPEHHUX MMapaMEeTPOB MPOCTEUIINX YETHIPEXIIOIIOCHUKOB IO 3a/IaHUIO0
JK3aMeHarTopa.

12. BuayTpenHue napameTpsl COCTaBHBIX YETHIPEXITOIIOCHUKOB.

CucreMbl ypaBHEHHH HEaBTOHOMHOTO 4YETBIPEXIIONIOCHUKA. Pacyer BHYTpEHHHX MapamMeTpoB
CJIOKHBIX YETHIPEXITOIIOCHUKOB MPU PA3HBIX TUIAX PETYJISIPHOIO COCAMHEHUSI.

13. XapakTepUCTHUECKUE MapaMETPhl YETHIPEXTTIOIIOCHHUKA.

BreipaxkeHusi, MeToquKa ompeseneHus, (U3MYECKUN CMBICT XapaKTePUCTUUYECKUX TapaMeTpOB;
norapu(pMUUECKUE SIUHUIIBI 3aTyXaHus (Hen u J10).

14. Kackannoe coenqnHeHne coriiacoBaHHbIX YE€THIPEXIOIOCHUKOB.

VCII0BHE TIONTHOTO COTIACOBAHMS YeTHIPEXTOMocHHKa. CxeMa, BBIBOJ G, M K. JUIS CXEMBI U3 JBYX
KAaCKaJHO U COTJIACOBAHHO BKJIIOYEHHBIX YETHIPEXITOIIOCHUKOB.

13. Oneparopubiii Meto pacyet [1I1.

Pacuer I1I1 o oneparopHoil cxeMe 3aMelIeHHUs], [T0JIyY€HUE ONIEPaTOPHBIX CXEM 3aMelleHus U1 | u
C C HEHYJIEBBIMU HY; H300paXkeHHe THUIOBBIX curHaioB e(t) = E u e(t) = E,,coswt. CBsi3b TMOIIOCOB
byukmuit f(p) ¢ xapaktepom opurunana f (t).

14. BpemeHHbIe XapaKTEepUCTUKH JIMHEHHBIX JIEKTPUUYECKUX IIETIEH.

I'padmueckoe n3oOpakeHre, aHATUTUIECKOE OMTUCAHUE U B3aUMOCBSI3b UCIIBITATEIHHBIX (BXOIHBIX)
CUTHAJIOB TMPH ONPEJCIIEHUH BPEMEHHBIX XapaKTEepUCTUK LENH; ONpeleleHUe TNepexoqHOd U
MMITYJIbCHOM XapaKTepUCTUK, UX PA3MEPHOCTh; B3aUMOCBSA3b BPEMEHHbBIX XapaKTEPUCTHUK LIENU; IPUMED
orpezeNieHus: MepexoqHON U UMITYJILCHOM XapaKTePUCTHUK ISl LIEMU MEPBOro MOpsAIKa, cXeMa KOTOpoi
3a/1aHa.

15. YacToTHBIE M1 BPEMEHHBIE XaPAKTEPUCTUKHU SIIEKTPUUECKUX LIETIEH.

UcnbiTaTenbHble  CUTHANBI, MCHOJb3yeMble JJISI HAaXOXJIECHUS YacCTOTHBIX M BPEMEHHBIX
XapaKTepUCTUK LEMU; BBIBOJI COOTHOIIECHUMN, CBSA3BIBAIOIIMX OINEPATOPHbIE UM BpPEMEHHbIE (DYHKLIUU
LEMU; B3aUMOCBS3b MPEACIbHBIX 3HAYEHUH IS BPEMEHHBIX M YACTOTHBIX XApPAaKTEPUCTUK, HUX
000CHOBaHUE; TPUMEP BBIUMCICHUS BCEX XapaKTEPUCTHUK LIETIH, CXeMa KOTOPOH 3aJaHa.

16. Ilenu ¢ pacnpeneieHHbIMU TapaMeTPaMHU.

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

17. Ilenu ¢ pacupeneneHHbBIMU ITapaMeTPaMH.

Omnpenenenre, OCOOCHHOCTH, MOJENh YYacTKa JHHHUHM JUIMHON dx, pemieHue TenerpadHbIx
YpaBHEHUH JUIsl YCTAHOBUBILIETOCS PEKUMA ITPU TAPMOHUYECKOM BO3/IEHCTBHH.

18. [Tamaromye 1 OTpasKkeHHBIEC BOIHBL.

[Tagaromue u OTpaskeHHbIE BOJHBI MPU TAPMOHUYECKOM BO3JeHCTBUU. [[nuHa BonHBI U (pa3oBas
CKOPOCTh, KOA(PGUIIMEHT OTPAKEHUSA: CMBICI U pacueTHasi GopMylia, 3HAUEHUs ISl Pa3HBIX PEKUMOB
pabotel 1. Pe3ynpTaT mHTepdEepeHINK MalaloluX U OTPaXKEHHBIX BOJIH B JIOM B 3aBUCHMOCTH OT UX
BEJIMYMHBI U ()a30BOTO CABHTA.

19. Pexum Geryniux BOJH.

Pexxumbl paboTsl TrHUM 6e3 MoTephb (JI0M) B 3aBUCUMOCTH OT XapaKTepa Harpy3KH; aMILIUTYIHbIC 1
(da30BbIe COOTHOIICHHSI B TUHUM, BXOJTHOE COIIPOTUBIICHUE B PEKUME OETYIIel BOJIHBI, UCTIOIb30BAHUE
B JIMHUW B KadecTBe (Quiepa, COTIACOBAHHME JIMHHHM C HAarpy3kKod (C MOMOIIBIO YETBIPEXBOIHOBOTO
TpaHchopmaTopa U peaKTUBHOTO nuieida).

20. PexxnMm cTosunx BOJIH.

Bo3moxHbIe pexuMbl paboThI JIOM; PEKUM CTOSYUX BOJH HAa MPUMEPE KOPOTKO3aMKHYTOW JIMHUHU:
pe3ynbTar uHTep(depeHIun Majaoueil U OTpaXeHHOW BOJIHBI; BBIBOJ OOIIMX COOTHOUICHWH IS
peXHMMa CTOSYMX BOJIH U TpadUKM pacrpeeleHus TOKa, HanpsKEHUs, BXOJJHOTO CONPOTUBIICHHSI BIOJIb
KOPOTKO3aMKHYTOM JIMHUHW; 4YaCTOTHAas 3aBHUCUMOCTb BXOJIHOTO CONPOTHUBIICHUS; MPAKTUUECKOE

pl .
HCTIONB30BAHHME KOPOTKO3AMKHYTBIX OTPE3KOB JIMHUH (, H30JIATOD, KoJiebaTeJIbHbIM KOHTYP).

14.1.3. TeMbl KOHTPOJBHBIX PadoOT
DKBHUBAJICHTHBIC TTpeoOpa3zoBanusl, 3akoH OMa, 3akoH Kupxroda
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Pacuer 1iemneii mocToSSHHOTO TOKa OCHOBHBIMH METOJaMH

Pacder nenei rapMOHUYECKOT0 TOKA METOIOM KOMILJIEKCHBIX aMILIUTY/I

HccenenoBanue pa3sBeTBICHHON JTMHEHHOM LIEU IIPA FTaPMOHUYECKOM BO3ACHCTBUU

UccnenoBanue BXOAHBIX M MEPENATOYHBIX YACTOTHBIX XapaKTEPUCTUK aNECpPUOIUYECKUX LEnei
MEPBOTO MOPsIAKA

UccnenoBanue 4aCTOTHBIX CBOMCTB JIMHEHWHBIX JIEKTPUUYECKUX LIEMEH C MOMOIIBI0 KOMIUIEKCHBIX
¢byakui nenei. OnpeneneHrne 9acTOTHBIX XapaKTePUCTHK W IMOJIOCHI MPOMYCKAaHUs Iereld Ha OCHOBE
KOMIUIEKCHOM (PYHKITUU TIETTH.

UccnenoBanue uemnei, comepxalux 3aBUCHUMbIE UCTOYHUKH TOKAa M HAIPSKEHUs, OCHOBHBIMU
METOJIaMH pacueTa cIoxKHbIX JIOL]

14.1.4. Tembl HHAMBUAYAJIbHBIX 321aHUI
Meroabsl MaTeMaTHYeCKOr0 ONUCAHUA U pacyeTa CIIOKHOMW JIMHEWHOM JJIEKTPUYECKOW LENu B
CTAallMOHAPHOM PEXHUME
Pacuer nepexoaubix npoueccos B JIDL] npyms meTonamu

14.1.5. Tembl OIPOCOB HA 3aHSITUAX

OCHOBHBIE ONpENEICHUS U MOHATHS: DJIEKTPUYECKUM TOK, LI€b, KOMIIOHEHTBI, 3JIEMEHTHI 1IEIH,
rapameTpbl AJIEMEHTOB, TOIOJIOTUSl CXEeMbl. MeanbHble 37€MEHTHI: CONMPOTUBICHUE, UHAYKTUBHOCTD,
€MKOCTh, HMCTOYHHUK 3.1.C., UCTOYHHMK TOKAa. 3aBUCHUMBIC MCTOYHUKH; OIECPALUOHHBIA YCHIIUTEIb;
SKBHUBAJICHTHBIC (pabodne) MOAETH JJIEMEHTOB IlemH. THIIBI 3JIEMEHTOB (JTMHEIHHBIC, HEIMHEWHBIE H
rapaMeTpUYeCcKue), UX CBOMCTBA, 0003HAYCHHS, dJIEMEHTHbIE ypaBHEHUs. CXeMbl 1enu (CTPYKTYpHEIE,
MPUHIUIIAATIBHBIE, SKBUBaJEHTHBIC).OCHOBHBIE HHEPreTUYECKHE COOTHOILIEHUS B LENU: 3aKoHbl Owma,
Kupxroda, momHocTs W OamaHC MOIIHOCTEH (Vi1 MTHOBEHHBIX 3HAYEHWN); YCTAHOBUBIIUHCA H
HEYCTAaHOBUBIIHMICS PEXKHUMBI pabOThl IIEMH; TOHITHE JABYXIOJIIOCHUKA, YETBIPEXITOIIOCHUKA,
MHOT'OIIOJIIOCHHKA; TUIOBBIE BXOJHBIC BO3ACHCTBUSA B TEOPUU LENEH; MAaTEMaTUYECKas MOJENb LIENH
(MMLI) B BHzae cUCTeMbl YpaBHEHUIl M B Buae MU(P(EpEeHINATbHOIO YpaBHEHMS LIEMH; 3aBUCUMOCTD
MeTo10B pemiennss MMII ot Tuna nenu u pexuma; 3aaadu qucuumiinasl TOL.

Tema 1: Meroa KOMIUIEKCHBIX amruiuTyn - OOOcCHOBaHHE BBIOOpa TapMOHUYECKOTO CHUTHANA,
MapaMeTpbl TapMOHUYECKOTO CHTHAJIA, T[OCTOSIHHOE BO3ACHCTBHE — KaK YacTHBIM  clydail
TapMOHHYECKOT0; METOJ KOMIUIEKCHBIX ammuutyn (MKA), anre6pamsamus MMII, 3akonsr Oma u
Kupxrodpa B kommuiekcHON ¢opme, MOIIHOCTh M OalaHC MOITHOCTEHM B KOMIUIEKCHOH Qopme;
TPEYTrOJIbHUKU COMPOTUBIECHUN, MPOBOJUMOCTEH, MOIIHOCTEW; BEKTOPHBIE JHMAarpaMMbl TOKOB U
HanpsHKEHUM.

Tema2: DxBuUBaJeHTHBIE NPeoOpa3OBaHUS YYacTKOB Ienu - OrmpeneneHne SKBUBAJICHTHBIX
CONPOTUBJICHUM  y4yacTKOB Ienu. Buasl coenuHeHus  (MOCIENOBATENbHOE,  MapajlieNbHOE,
MOCIIe0BATEIHHO-TAPAJUIETFHOE), X SKBHBAJIEHTHOE MPEOOPA30BAHKE; SKBUBAICHTHOE MPE0oOpa30BaHIE
TEHEPATOPOB TOKA W HANPSDKEHUS; NEPEHOC MCTOYHMKOB TOKAa M 3.J.C. B JPYTHE BETBH; ILIENU CO
B3aMMOUHIYKIMEHN, pa3Bsi3Ka MHIYKTUBHOCBSI3aHHBIX IEMEH.

Tema 3 : MeTtoasl aHanu3a CIOXKHBIX Liened - MeToj KOHTYPHBIX TOKOB M METOJ Y3JOBBIX
noteHiuanoB. [lonmyyenne kanonmyeckux MMI[ Ha ocHOBe COOTBETCTBYIOIIMX 3akOHOB Kupxroda;
YMEHBIIIEHHE 4YHUCJIa MCKOMBIX HEHM3BECTHBIX; MaTpuuHas (opma 3anucu MMI[ u ee pemieHue.
MarmmHHBIN MEeTO/ aHamu3a Ienei Ha 6a3e MEeTo/Ia Y3JI0BhIX MOTCHIIUATIOB. .

Merton HanoxeHus (TeopeMa O HaJIOKEHUH PEILICHUH ).

MeTton ’KBHUBaJIEHTHOTO TeHepaTopa. TeopemMa o0 SKBHBaJleHTHOM TeHepaTope. OmnpeneneHue
TOKA B OTJEJIbHOW BETBU LIENU METOJ0M SKBUBAJIECHTHOTO T€HEPATOPA.

UcneitarensHble  curHaisl.  OmnpeneneHue MNEpexXOqHOW M HUMITYJIBCHOM — XapaKTEpUCTHK,
Pa3MEPHOCTb XapaKTEPUCTHUK, UX B3aUMOCBS3b.

BrIBO/I COOTHOIIIEHUH, CBA3BIBAIOIINX OMEPATOPHBIC U BPEMEHHBIE (DYHKIIUH.

14.1.6. TeMbI TOMANIHUX 3aJAHUNA
3akon Oma u Kupxroda B pe3uCTHBHBIX IensaX: PaccuntaTh TOKM W HANPSHKCHUST B PE3UCTUBHBIX
LICIIAX HpI/I IIOCTOSIHHOM BO3,Z[€I>'ICTBI/II/I
DKBHUBAJICHTHBIC MPEOOpa3OBaHUs B CXEMax C T'€HEpaTopaMH TOKa W HAIPSDHKEHUS: PacCUYUTaTh
3HAYCHHUSA DJDKBHUBAJICHTHOI'O HMCTOYHHUKA HaHpH)KeHI/ISI/TOKa n c€ro BHyTpeHHeFO COHpOTI/IB.HeHI/IH
/IpOBOAMMOCTH I 3aJaHHOW CJIOKHOM IIEMH, COCTOSIIEH W3 MOCIeA0BaTEIbHO-MapaIeIbHbIX
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COEIMHEHUI HCTOYHUKOB TOKA, NCTOYHUKOB HAIPSKEHUSI U COMPOTUBIICHUMN

OCHOBBI M€TOJIa KOMIUIEKCHBIX aMImutyd: Jiis pasBerBieHHoit RLC- uenu, Haxonsuieics npu
rapMOHUYECKOM BO3/ICMCTBUU, PACCUNTATh TOKU U HAIIPSKEHU Ha sneMeHTax no MKA

Pe3onaHcHble LeNmu: MO 3aJaHUIO MPENOAABATENSI PACCUUTATh OCHOBHBIE XapaKTEPHUCTHKU
MPOCTEHIIINX TapaIeIbHBIX U MOCIEI0BATEIBHBIX KOJIEOATETFHBIX KOHTYPOB

YeThIpeXnoMOCHUKA U QuibTpbl: PaccunTarh BHYTpEeHHHE M XapaKTEPUCTUUYECKHE MapaMeTpbl
npocteimx I1- u T- 06pa3HbIX 3BEHBEB, a TAKXKE MOTY3BEHHEB

Bpemennbie xapakrepuctuku menei: [lo 3amanHoi npenogasatenem npoctermei JIDL nepsoro
MOPSIIKA ONPEETUTh €€ BPEMEHHbIE U YACTOTHBIEC XapaKTEPUCTUKU

14.1.7. 3auér
1. Pacuer KOMIUJIEKCHBIX 3HAYEHUM TOKOB U HAMPSHKEHUM 1Mo 3akoHy OMa.
2. IlepeBo MTHOBEHHBIX 3HAYEHUM TOKOB U HAIPSKEHUN B KOMIUIEKCHBIE aMILTATY/IbI.
3. OCHOBBI METOa KOMIUIEKCHBIX aMIUIUTY/I.
4. BelBOA MAaTpUUHBIX YPaBHEHUH pacueTa 110 CXEME.
5. ANTOpUTMBI pacyeTa METOI0M KOHTYPHBIX TOKOB, METOJIOM Y3JIOBBIX HAPSKEHHIA.
6. BIBOJT 4aCTOTHBIX XapaKTEPUCTUK DIIEKTPUUECKHUX CXEM.
7. AATOPUTM HAaXOXJCHHS YAaCTOTHBIX XapaKTEPUCTHUK OJJIEKTPUUYECKHUX CXEM C 3aBUCHMBIM
HMCTOYHUKOM
8. AITOpUTM HaxXOKJEHUSI YaCTOTHBIX XapAKTEPUCTHUK PEAKTUBHBIX JIBYXIIOJIOCHUKOB.
9. IlocnenoBarenbHbIM KoneOaTeabHBII KOHTYD.
10. [TapamnensHBII KOeOaTEIBLHBIN KOHTYP.

14.1.8. Tembl pacueTHBIX padoT
Meroabsl MaTeMaTHYeCKOr0 ONMUCAaHUSA U pacyeTa CIIOKHOW JIMHEWHOM JJIEKTPUYECKOW LENu B
CTaLlMOHAPHOM PEXKUME
Pacuer nepexoansix npoueccos B JIDL[ nByms metogamu

14.1.9. Tembl 1a60paTOPHBIX padoT

Uccnenoanue pa3BeTBICHHOMN JMHEHHON LIETTH IPU TAPMOHHYECKOM BO3JEHCTBUU

HccnenoBanne 3akoHoB Oma u Kupxroda B IJIEKTpUYECKOW IeMM NPH TapMOHHUYECKOM
BO3/ICUCTBUU

I/ICCHGI[OBaHI/Ie BXOOHBIX U HGpGI[&TO‘IHBIX YAaCTOTHBIX XapaKTepI/ICTI/IK anepnozmquKHX H@Heﬁ
MIEPBOTO MOPSIIKA

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

HccnenoBanue 4YacTOTHBIX CBOWCTB IOCJIENOBATEIBLHOTO M TMapaJUICIBHOTO KOJIeOaTeIbHBIX
KOHTYpPOB

Uccnenoanmne LC- punbTpoB

HccenepoBanue MIMHHOM JIMHUM B CTALUOHAPHOM U IIEPEXOJHOM PEKUMAX

HccnenoBanue mepexoaHbIX MPOIECCOB B IIETISIX MTEPBOTO U BTOPOTO MOPSAKA

14.1.10. TemMbl KYpCOBBIX POEKTOB (PadoT)

CxeMmHBIC (PYHKIIMM W YaCTOTHBIC XapaKTEPUCTHUKU JIMHEWHBIX JJICKTPUYCCKUX Ierel (Imo
BapHaHTaM):

CornacHo UMHIUBUAYyaNbHOMY MHUGPY CTYIEHTY HEOOXOIMMO paccuMTaTh YaCTOTHBIE
XapaKTEpUCTUKU TPaH3UCTOpa (3KBHUBAJEHTHAsI CXEMa - YETHIPEXIOJIIOCHUK C 3aBUCUMBIM MCTOYHUKOM
(mo BapuaHTaM)) U COCIMHEHHOM C HMM KacCKaJHO Harpy3kd ( SKBUBAJICHTHas CXeMa- MapajuiesibHbIC
konebarenbHble KOHTYypbl I-III poma, a Takxke mnpocreiimue LC-QuiIbTpsl ¢ MIyHTHPYIOIIUMHU
conpoTuBieHusAMH). [loCcTpouTh 4YACTOTHBIE XapaKTEPUCTUKH , CPaBHUTb C  pe3yibTaTaMu
aBTOMATHU3MPOBAHHOTO pacueTa ¢ nomoiunso ADS

14.1.11. TemMbl caMOCTOSITEJILHBIX PadoT
— MHccnenoBanue pa3BeTBICHHON TMHEWHOW LIEMU TPU TAPMOHUYECKOM BO3/ICHCTBUU
— HccnenoBanwe BXOAHBIX M TIEPEAATOYHBIX YACTOTHBIX XapaKTEPHUCTHK AarepUOTUICCKUX
LIETIEH NIepBOro MOPsAKa
— Mertobl MaTEMATHYECKOTO OMUCAHUS M pacyeTa CI0KHOW JTMHEHMHOM SIEKTPUYECKON 1IENU B
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CTallMOHAPHOM PEXUME

— Pacuer nepexonnsix nmporeccoB B JIDL nsymst metogamu

— Pacuer mapameTpoB TpaH3HUCTOpA (3KBUBAJIECHTHASI CXEME- YETHIPEXIOIIOCHUK C 3aBUCUMBIMHU
UCTOYHHMKAaMHU), Pacyer mapaMeTpoB KacKaJHOTO COEAMHEHHs TpaH3ucTopa M Harpysku. Odopmienue
MOSICHUTENTLHOM 3aIUCKU K KYPCOBOM padore.

— Pacuer napamerpoB Harpy3ku. lMccienoBanye 4acTOTHBIX CBOMCTB HArpy3KH

14.2. TpeOoBaHMs K OLICHOYHBIM MaTepHAJIaM VIS UL C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
310POBbSI H HHBAJINI0B
Jns num ¢ orpaHUYEHHBIMH  BO3MOXKHOCTSIMH  37I0POBbSI M HWHBAJIUJIOB IIPEIYCMOTPEHBI
JOIMTOJIHUTECIIbHBIC OLICHOYHBIC MaTepI/IaJII:I, nepequb KOTOpBIX y1<a3aH B TaGHI/H_Ie 14
Tabmuma 14 — JlonmomHUTENIbHBIE MaTepUabl ONEHUBAHUS ISl JIUII C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH
3,Z[OpOBI>$I 1 NHBAJILIOB

Kareropun Buasl 1OMOIHUTENBHBIX OLIEHOYHBIX DOopMBI KOHTPOJIS U OLIEHKHU
00yJaronmxcst MaTepHaoB pe3yIbTaTOB OOyUCHHS

TecThl, MICbMEHHBIE CAMOCTOSTEILHBIC
paboTHI, BOMPOCHI K 3a4ETY,
KOHTPOJIbHBIE paObOTHI

C HapymeHusIMHI
ciyxa

[Ipenmy1ieCTBEHHO MUCbMEHHAs
MIpOBEpPKA

C napymenusimu | CobeceroBaHue 110 BOIIPOcaM K 3a4eTy, | [IpenMyIecTBeHHO yCTHas MpOBepKa

3peHus OIIPOC II0 TEPMUHAM (MHIMBUYaIbHO)
C HapyueHus MU Penrenyve nucTaHIIMOHHBIX TECTOB,
OHOpHO- KOHTpOHBHBIe pa6OTI>I, IIMCbMCHHBIC HpeI/IMyH_IeCTBeHHO JAUCTAHIIMOHHBIMHU
JIBUTaTEILHOrO CaMOCTOATENIbHBIE pa0OTHI, BOIIPOCHI K METOIaMH
amnmnapara 3a4ery
C orpannueHusiMu 1o | TecThl, TUCEMEHHBIE CAMOCTOSITCIIbHBIC [IpenmymiecTBEHHO TIPOBEPKA
O6H_I€MG,Z[I/II_II/IHCKI/IM pa6OTI>I, BOHpOCBI K 3aquy, METOAaMU UCXOOA U3 COCTOSSHUS
MMOKa3aHUsIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYaroIIerocs Ha MOMEHT MTPOBEPKHU

14.3. MeToanyeckue peKOMeHAANMH MO OI€eHOYHBIM MaTepHaaM JJIs JIMI ¢ OTPAHHYEeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIU/I0B

Jis nuir ¢ OTpaHUYEeHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI M HMHBAIMIOB MPEIyCMAaTPUBACTCS
nocTymHas popMa mpeaocTaBIeHHs 3aJaHH OIIEHOYHBIX CPENICTB, & HMEHHO:

- B IIEYaTHOH (opme;

- B IIeYaTHOH (opMe C YBEIUYCHHBIM HIPUPTOM;

- B (hopMe AIIEKTPOHHOTO JJOKYMEHTA,;

- METO/IOM YTCHHS ACCHCTEHTOM 3a/IaHUs BCIYX;

- NPEOCTaBIICHUE 33JaHHS C UCIIOJIb30BAaHHEM CYPIOTICPEBO/IA.

JlumaM ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMH 3J0POBBS M MHBAJIUAAM YBEIUYMBACTCS BpeMs Ha
MOATOTOBKY OTBETOB HA KOHTPOJBHBIC BOIPOCHL. /[l Takux oOydaromuxcsl MpeayCMaTpUBACTCS
nocTymHas popMa IpeaoCcTaBIeHIsI OTBETOB HA 3aJJaHHs, @ UMEHHO:

- MUCHhMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCIYT ACCUCTEHTA,;

- IpeICTaBJICHNUE OTBETOB YCTHO.

[Ipomnienypa oOLeHWUBaHHS pPE3YJIbTATOB OOYYCHHUs JUIl C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU
3I0pOBbsl U MHBAIMIOB 1O TUCIUILUIMHE IMpeaycMaTpuBaeT IMpenocTaBieHue uHpopmamuu B dopMmax,
aIalTUPOBAHHBIX K OTPaHUYEHHSIM X 3I0POBbS U BOCIIPHSTHS HHPOPMAITUH:

Jlast M1 ¢ HAPYIIEHUSIMU 3PeHus:

- B (hopMe AIIEKTPOHHOTO JJOKYMEHTA,;

- B II€YaTHOU (popMe YBEITUUCHHBIM MIPUPTOM.

J s U ¢ HapYLIeHUsIMU cJIyXa:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA,;
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- B IIEYaTHOH (opme.

Jl1s U1 ¢ HAPYIIEHUSIMU OTIOPHO-IBUTATEIbHOI0 annapara:

- B ()OpME 3TEKTPOHHOTO JOKYMEHTA;

- B IIEYaTHOH (opme.

HpI/I HGO6XO,Z[I/IMOCTI/I UL Jing ¢ OrpaHUYCHHBIMU BO3MOXHOCTSAMU 3J0POBbS W HWHBAJIHUIOB
IpoIeAypa OICHUBAHUS PE3yIbTaTOB 00YUCHUSI MOXKET IPOBOJAUTHCS B HECKOJIBKO ITAIOB.

CHHUA MOXKCT MMPOBOAUTHCA B HCCKOJILKO 2TAIlOB.
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