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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

PazpaboTunku:
accucteHt kad. TOP A. 10. Kum
noueHt kad. TOP . B. MenbHukoBa

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

Pabouast mporpaMma IUCHIMILIMHBI corjlacoBaHa ¢ (aKkyIbTETOM M BBITYCKAroOIIeH Kadeapoii:

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

TV T. P. 'a3u3oB
OKCNepThI:

noueHt kad. TOP C. U. boromonos

JloueHT kadeapsl TeneBUACHHS U
ynpasnenus (TY) A. H. byngakos
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1. Heau u 3aga4m JUCHHUILIHHBI

1.1. Ieau TuCHUILITHHBI
Ilenpto M3ydeHHs] MUCHMIUIMHBI "TEOpHst AJIEKTPUYECKUX IIerneil’, sBisgeTcs (GOpMHPOBAHUE Y
CTYJCHTOB Mpo(decCHOHANBHBIX KoMIeTeHIHii cooTBeTcTBYIOmmX OOIL.

1.2. 3apauu AMCHUILIMHBI

— OCBOGHHME CTYJEHTAaMU COBPEMEHHBIX METOJOB aHalIM3a »JJIEKTPUYECKUX Iened ¢
COCPENOTOYEHHBIMU NTaPAMETPAMH B YCTAHOBUBILEMCS U IEPEXOJHOM PEKMMAX;

— OCBOGHHME METOJIOB aHalM3a JJIEKTPUYECKUX LeNel C JIMHEHHO-pacipeleIeHHbIMU
rapameTpamMu — JUIMHHbIE TUHUU TP TapMOHUYECKOM BO3JEHCTBUH;

— OCBOGHHME OCHOB pacyueTa PE3MCTHBHBIX HEIMHEHHBIX 3nekrpudeckux uenedt (PHOLI) c
COCPENOTOYEHHBIMU ITapaMETPAMHU

— OCBOCHHME OCHOB CHMHTE3a JHHEHHBIX s3yekTpuueckux tereil (JIDII) ¢ cocpeaoToueHHBIME
rapameTpamu

2. MecTo aucuuniaunsl B crpykrype OIIOIT

Jucnummna «Teopus snekrpuueckux menei» (61.B.0J1.1) orHocutcs k 610Ky 1 (BapmatuBHas
YacTh).

[IpenmecTByOmUMU  TUCHUIUIMHAMHY, (QOPMHUPYIOIIMMHM  HayajbHble 3HAHUS, SBIAIOTCS:
Maremaruka, Ouzuka.

[Tocnenyromumu NUCHUIUIMHAMU SIBJISIFOTCSI. Pannonepenaromue yCTpOMCTBa U1
TenepaauoBellanus, PaguonpuemMHbie ycTpoiicTBa st TenepaauoBemianusi, CUTHANIBI 3JEKTPOCBS3H,
DEeKTPOMarHUTHHIE MOJISI U BOJIHBI, DJIEKTPOHHKA.

3. TpeGoBanus K pe3yJbTaTaM 0CBOCHHS THCIMIJIHHBI

[Ipornecc n3yueHus: TUCIMITIIMHBI HAIIPAaBICH HAa (OPMHUPOBAHUE CIECIYIOIINX KOMIETECHIIUI

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

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

B pe3ynbraTe u3yueHus: AUCUUIIINHBI 00yUaIOIIUICS TOKEH:

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

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

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

4. O0beM AUCHHMILVIMHBI U BUbI y4eOHOH padoThl
OOmast TpyOeMKOCTh 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) 148 68 80
Jlexmun 58 26 32
[IpakTnueckue 3aHATHS 36 22 14
JlaGopaTopHbie pabOThI 44 20 24
Kontposbs camocTosiTenbHOM paboTsl (KypcoBoit 10 10
npoekT / KypcoBast paboTa)
CamocrosTenbHas padota (Bcero) 104 40 64
Odopmierre oT4eTOB MO JTA00PATOPHBIM 36 20 16
paboram
[TpopaboTka JTeKIIMOHHOTO MaTepraia 28 9 19
[ToaroTOBKA K MPAKTUYCCKUM 3aHSATHUSM, 40 11 29
CeMHUHApaM
Bcero (6e3 sx3amena) 252 108 144
[MoaroroBka u caada 3K3aMeHa 36 36
OO0mas TpyA0€MKOCTb, 4 288 108 180
3adeTHble EaUHUITBI 8.0 3.0 5.0

5. Coneprxxanue QM CHUILTHHBI

5.1. Pa3znenanl IMCUMILIMHBI M BUABI 3aHATHNA
Pa3znenbl AUCIIUTIIMHBI ¥ BUJIBI 3aHATHH MPUBEICHBI B Tabuie 5.1.
Tabmuna 5.1 —Pa3gens! IUCHUILIMHEGBL U BUJLI 3aHITHI

& m 3 = g 4 2 E
= 2 g ¢ | e g 8 & H
T s s s S |F3Q 2 o
HasBanwus pasnenoB JUCIUTLTAHBL & ) o, & - 08 2 S
= = = = g |58 & E
Q. < < 5 O = IS =
= = © A & £
2 cemecTp
1 Beenenue 4 2 8 10 0 24 |IIK-7,1IK-9
2 OCHOBHBIE METOIBI aHAJIN3A 10 12 14 0 40 |TIK-7,I1IK-9
JIMHEVHBIX JIEKTPUUYECKUX LIECTIEN B
YCTaHOBUBILEMCS pEKUME
3 KomrinekcHbIe U omepaTopHbIC 6 6 6 11 0 29 |TIK-7,1IK-9
¢byHkuy nenu. YacToTHbIe
XapaKTePUCTHUKHU.
4 Pe3oHaHCHEBIE IIEITN 6 2 2 5 0 15 |TIK-7,I1IK-9
HWroro 3a cemectp 26 22 20 40 0 108
3 cemecTp
5 Pe3onancHsbie nenu 0 2 5 10 13 IIK-7,IIK-9
6 Teopust 4ETHIPEXITOTIOCHUKOB 10 6 22 44 |TIK-7,1IK-9
7 Llenu ¢ pacnpeesieHHBIMU 6 2 8 20 |IIK-7,1IK-9
napaMeTpamu
8 AHanu3 3NMeKTPUYECKUX IIeTei B 8 2 8 22 40 |TIK-9
MEPEXO/IHOM PEXKIME
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B3aMMOCB3b

9 BpemeHHBIC U YaCTOTHBIC 3 2 0 3
XapaKTEPUCTUKHU LIETIEU U UX

10 OcHoBHEBIE METOBI AHATNU3A 4 0 0 2
HEJIMHENHBIX JIEKTPUYECKUX LIenen

11 3akmroueHue

1 0 0 2

I1K-9

[K-9

[K-7,T1K-9

Hroro 3a cemecTp

32 14 24 64 10

Hroro

58 36 44 104 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 AUCITUTUTHHBI 110 JICKITUSM

TpynoeMKocCTsb,

q

dopmupyembie
KOMIICTCHIINN

2 cemecTp

1 BBenenue

OCHOBHBIE OIIPENETICHUS U MOHATHUS: DIEKTPUUECKUI
TOK, 11€TIb, KOMITOHEHTHI, JIEMEHTHI IIETIH, ITapaMeTPhI
3JICMCHTOB, TOIIOJIOTHS CXEMEI. eanbpHbIe
3JIEMEHTHI. CONTPOTHBIICHUE, HHIYKTUBHOCTD,
€MKOCTh, UCTOYHHK 3.]1.C., ICTOYHHMK TOKA.
3aBUCHMBIEC UCTOYHUKH, OTICPAIIMOHHBIN YCUITUTETb,
SKBUBaJICHTHBIC (paboune) MOJEIIN 3JIEMEHTOB IICTIH.
Turmel 371eMeHTOB (JIMHEHHBIC, HEIMHEHHBIC U
napaMeTPUIECKUE), UX CBOWCTBA, 0003HAUCHUS,
aJIEMEHTHBIE ypaBHeHHs . CXeMBbI e (CTpYKTYPHBIE,
MPUHIUITHATBHBIE, SKBUBaTICHTHBIC). OCHOBHBIC
SHEPTETUYECKHE COOTHOIIICHHS B IIeNH: 3aK0HBI OMa,
Kupxroga, MOIHOCTb ¥ OajlaHC MOIIHOCTEH (1151
MT'HOBCHHBIX 3HaYE€HHUH); YCTAHOBUBIIUICS U
HEYCTaHOBUBIIHMICS PEKUMBI PA0OTHI IETIH; OHATHE
JBYXIIOJIOCHHUKA, YE€THIPEXITOTIOCHUKA,
MHOT'OIIOJIIOCHUKA; THIIOBBIC BXOAHEIC BO3ICHCTBHUS B
TEOPHH IIETICH; MaTeMaTHIECKas MOJIENb IIETTH
(MMLII) B BUzE cHCTEMBI yPAaBHCHUN U B BUJIC
mudepeHIaTbHOTO YpaBHEHHUS 1IETIH; 3aBUCUMOCTD
MeTo10B pemiennss MMLII ot Tuna nenu u pexuma,
3agaun aucuuminael TOL.

IK-7

HUroro

2 OCHOBHBIE METObI
aHaJn3a JUHEHHBIX
ANEKTPUYECKHUX LIETIEN B
YCTaHOBHUBIIEMCS
pexume

O6ocHoBaHMEe BEIOOpA TapMOHHYECKOTO CUTHAIA,
napaMeTpbl FTapMOHUYECKOT0 CUTHAJIA, TOCTOSIHHOE
BO3JICHCTBUE — KaK YaCTHBIN CIllydan
rapMOHUYECKOT0; METO]I KOMITJIEKCHBIX aMIUTUTY
(MKA), anreopausanus MMII, 3akorsr Oma u
Kupxroda B komriekcHo# hopme, MOIITHOCTh U
0ajaHc MOUTHOCTEW B KOMILICKCHOU opme;

ITK-7, IIK-
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TPEYTroJIbHUKHN COIPOTUBJIEHUM, TPOBOJUMOCTEM,
MOIHHOCTeﬁ; BCKTOPHBIC JUAarpaMMbl TOKOB U
HanpsHKEHUH.

OmnpeneneHre S5KBUBAJICHTHBIX COMPOTUBIICHUN
y4acTKOB 1enu. Buabl coennnenns
(mocnenoBarenbpHOE, MAPALIEIBEHOE,
HOCIIeIOBATENFHO-TIAPAILICIIFHOE), UX SKBHBAJICHTHOE
npeoOpa3oBaHue; SKBUBAJICHTHOE MTpeoOpa3zoBaHue
reHepaToOpOB TOKA M HAPSHKEHHS; IEPEHOC
MCTOYHHMKOB TOKA M 3.]1.C. B IPyI'He BETBH; IICTIH CO
B3aMMOMH/IyKIINEH, pa3Ba3Ka MHIyKTHUBHOCBSI3aHHBIX
LIETICH.

Meroa KOHTYPHBIX TOKOB U METOJ Y3JIOBBIX
noreHuuanos. [Ionyuenne kanonnuyeckux MMII va
OCHOBE COOTBETCTBYIOIINX 3aKOoHOB Kupxroda,
YMEHBIIEHNE YUCIIA UCKOMBIX HEU3BECTHBIX;
MatpudHas ¢popma 3anucu MMII u ee pemenue.
MammmHHBIN MEeTOJ] aHau3a Iernei Ha 6a3e MeToaa
Y3JI0BBIX ITOTEHIIAAJIOB. .

Meton HaoxeHus (Teopema 0 HAJIOKEHUU
petieHuit).MeTo 1 5KBUBAICHTHOI'O FeHepaTopa.
Teopema 00 SKBUBaJICHTHOM T'€HEPATOPE.
Onpenenenne Toka B OTAEIbHONW BETBU LIETU
METOJOM SKBUBAJIEHTHOT'O T€HEPATOpA.

Htoro

10

3 KoMIuIekcHEIE U
omepaTopHbIe (PYHKITMH
nenu. YacToTHbIC
XapaKTEePUCTUKH.

OcHoBHble onpeneneHuss. OOmuit BUI orepaTopHon
dbyHKIMH Ha ocHOBE AU HEepeHIINATEHOTO YPaBHEHUS
renu. CBsi3b KOMIUIEKCHOM U onlepaTopHON (yHKIIHH.
Bxonnsle u nepegarounsle GyHKIUN

Omnpenenenne AUX 1 ®UX Ha 6a3e KOMITJIEKCHON
¢ynkuu. Yacroraeie xapakrepuctuku (UX) RC, RL
n RLCteneii. Ocobernnoctu UX nenen, Moaeiu
KOTOPBIX COJIEPKAT €AUHCTBEHHBIA PEAKTUBHBIN
3JIEMEHT, HECKOJIBKO OJJHOTHUIIHBIX PEAKTUBHBIX
3JIEMEHTOB, PA3HOTUITHBIE PEAKTUBHBIC AIIEMEHTHI.
@Da30BbIi pE30HAHC U METOAMKA ONPEICTCHUS
PE30HAHCHBIX YaCTOT PE30HAHCHBIX COMPOTUBICHUM.
YETHOCTD aKTUBHOM M HEYETHOCTh PEAKTUBHOMN
COCTABJISIFOLIUX COMPOTHUBIICHHUS] OTHOCUTEIBHO
yacToThl. [[oHsTHE MOTOCH TPOMTyCKaHUs LIenn
(TIITLL), meTonuka onpenencuus [MIT11.

Omnpenenenne peakTuBHOrO AByxmontocHuka (PI),
ocobenHoct AUX u ®UX PJI; nuarpammsl
PEaKTHBHBIX CONPOTUBIIEHUN, OCHOBHBIE ITPABUIIA UX
noctpoenus; [Ipumenenue nuarpamm P/ nuis
KauecTBEHHOTO0 aHainn3a UX 1enei ¢ MajJbIMU
norepsamu.llpumenenne OBM i pacuera
KOMIUIEKCHBIX BXOJHBIX U MEPEeIaTOUHBIX (QYHKIUH,
YaCTOTHBIX XaPAaKTEPUCTUK JICKTPUUECKHUX LIETICH,
aBTOMATHU3ALMs pacyera.

HUroro

IIK-7
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4 Pe3oHaHCHEBIE IIEITN

SIBneHue pe3oHaHca U €ro 3HAYE€HHUE B PAJUOTEXHUKE
1 31eKTpocBs3u. [locnenoBarenbHbIi U
MapajiebHbIA PE30HAHCHBIE KOHTYpPHI. Pe3oHaHC
HanpspkeHus, Toka.llocnenoBaTenbHbIN
KoJieOaTeNbHBI KOHTYp. Pe3oHaHCHas yacToTa.
OrnpezeneHre TOKA U HAMIPSKEHUN HA yYACTKE LIETTH
IIpu pe3oHaHce. BektopHas auarpamma.
DHepreTUYeCKue COOTHOUICHUS IIPU PE30HAHCE.
BxonHoe conpoTuBiieHre KoHTypa. YacToTHbBIE
XapaKTEPUCTHKH: PE30HAHCHASI KpUBasl (aMILUTUTYIHO-
YacTOTHAs XapaKTepucTuka u ¢pazo-yacToTHas
XapaKTepUCTHKA). AOCOIIOTHAS U OTHOCUTEIIbHAS
paccTpoiika. JJoOpoTHOCTh KOHTYpa.
N30upatensHOCTh U TI0JI0Ca TIPOITYCKAHMUS.
Koaddumnuent nepegaun KoHTypa 1mo

HanpspKeHU0. TUTIBI TapaJuIeTbHBIX KOJIe0aTeIbHBIX
KOHTYpOB (IIPOCTOIA, C pa3ieICHHBIMU
WHIYKTUBHOCTSIMH, Pa3/ICIICHHBIMU €MKOCTSIMH),
o0o6menHas cxema. Pesonanc TokoB. PezonancHas
yacTtoTa. PesonancHoe conporusienue. OnpeneneHue
TOKOB B BeTBsAX. BekTopHas nuarpamma. MoniHocTh
npu pe3oHaHce. YacToTHbIE XapaKTEPUCTUKU
MIPOCTHIX U CI0KHBIX NApAJIEIbHBIX KOHTYPOB.
BnusHue BHEIIHUX 1IeNel HA YaCTOTHBIE
XapaKTEPUCTUKHU KOHTYPOB.

HUroro

I1K-7

Hroro 3a cemecTp

26

3 cemectp

6 Teopus
YCTBIPCXIIOJIHOCHHUKOB

OmnpeneneHne M K1acCHPHUKAIHS
YCTBIPCXIIOJIFOCHUKOB. OcHOBHEIE YpaBHCHUA
YeTHIPEXITOIIOCHUKOB [lepBHUHBIE TapaMeTphl
YEeTHIPEXIOIIOCHUKOB. PerymsipHoe coeqnHeHme
YeTHIPEXITOIIOCHUKOB. BX0OTHBIE M TIepeaaTouHbIe
(GyHKINN Harpy>KEHHBIX YETHIPEXITOIIOCHUKOB.
XapakTepuCTUIECKUE TapaMeTpPhI TACCUBHBIX
4eTHIPEXMOMIOCHUKOB. KackamHnoe coennHeHne
XapaKTEPUCTHUECKU COTIACOBAHHBIX
YCTBIPCXIIOJIFOCHUKOB. quBIpeXHOJHOCHI/IKI/I C
00paTHO# CBS3BIO.

Haznauenue u kinaccudukarus GuabTpoB. [lomocs
MPO3PavHOCTH U 3aaepkuBanusa. OO0l anammn3
¢bunbTpoB 6€3 morepb. PunbTphl THNA «K>». OUILTPHI
HIDKHUX YacTOT, BEpXHUX YacToT. [Ipeumyiiecta u
HenocTaTku GuiabTpoB THMHA «K». OUIBTPHI THUTIA
«M». IlocnenoBarenbHO-TPOU3BOIHBIE U
napayiebHO-TIPOU3BOIHBIE [TOJTY3BEHbSI: BHIBOJ,
o0t aHanu3, MpuMepbl. be3bIH YK THBHBIE
¢buneTpsl. [TaccuBabie 1 akTuBHBIE RCApUIBTPHI.
KoppekTopsl 4aCTOTHBIX XapaKTEPUCTHUK.
[TonuHoMUaNbHbBIE PUIBTPHI.

HUroro

10

I1K-7, I1K-
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7 llenu ¢
pacupeneIeHHbBIMU
napaMeTpamMu

JIByXnIpOBOHAS TUHUS KaK IPUMEDP LENH C
pacnpeeleHHbIMY NTapameTpamu. [lepBuunsbie
IapaMeTpsl OHOPOAHOM JINHUHN.
Juddepenunansbuble ypaBHEHHs TUHUU. Pemenne
YPaBHEHMH JUIsl YCTAHOBUBILETOCSI TADMOHUYECKOTO
Bo3zencTBus. [lagaromas u oTpaxeHHas BOJIHBI B
JUHUHM. BTOpUYHBIE TapaMeTphl: BOJTHOBOE
COIPOTHBIICHUE, KOAPPHUIIUEHTHI pacCpOCTPaHEHUS,
3aryxanus (ocimabienus) u ¢aspl. Y CIoBHS
HEUCKaXeHHOU nepenaun. das3oBas U rpynmosas
CKOPOCTH H JUIMHA BOJIHBI. Y DABHCHMSI JINHUU B
runepOonuueckux GpyHKusax. Bxognoe
COIIPOTHBIICHUE JINHUU. JIMHUA Kak
YeThIpeXMotocHUK. JInnus 6e3 noreps Pexxumer B
JIMHUM NIPU PA3JINYHBIX BUAX HATPY3KU
(cormacoBaHHasi Harpy3Ka, X0JIOCTOH X0/, KOPOTKOE
3aMBbIKaHUE, PEaKTUBHAs HAarpy3Ka, HECOIIACOBAHHOE
aKTHBHOE Y KOMILICKCHOE CONPOTUBIICHUE).
Koaddumnment orpaxkenus. Koaddurnment 6eryrieit u
CTOsTYeH BOJHBI. JIMHUA, HarpyKEeHHasl aKTUBHO-
PEaKTUBHBIM COIIPOTUBJICHUEM. JIMHMA Kak
COTJIaCYIOUIHH TpaHchopMaTop, Kak U30JIATOp, KaKk
pPEaKTUBHOE CONPOTUBIIEHNE, KaK KOHTYP, Kak (unep,
Kak (popMupoBaTens NPSIMOYTOJIBHBIX HMITYJIBCOB.
[TonATHE S41apaMeTpOB YETHIPEXIOIIOCHHUKA,
BKJIFOUEHHOT'0 MEKIY AJIMHHBIMU JTUHUSIMHU.

Htoro

I1K-7, I1K-

8 AHanu3 >MeKTPUIECKUX
LETIei B TEPEXOHOM
pexumMe

[Mepexoansrtit mporece (I1I1) kak YacTHBIN ciydait
HEYCTAaHOBUBILIETOCA peXKUMa. Y CIIOBUSA
Bo3HUKHOBeHU 111, nmurensrocts TII. [Tpunaiun
HEMPEPBIBHOCTH JJIS 3apsi/ia, TOTOKOCLECTUICHUS U
SHEPTHUH B 1000 1eTH; 3aKOHBI KOMMYTAIIHH IS
nuHeiHoM nenu. HavanbHbie yCTIOBHS: HE3aBUCUMBIE
Y 3aBUCUMBIE, HYJIEBbIE U HEHYJIEBbIE, METOJIMKA
ONpPEACIICHUS 3aBUCUMBIX HAYaJIbHBIX YCIOBUU.
Mertoap! ananuza [1I1 kak ciocoGsI pereHus
mudepeHIaTbHOTO YpaBHEHUS TSI MOJICTH
MOCJIEKOMMYTAIIMOHHOW LIETIH.

BonyxaenHnast 1 cBOOOHAsI COCTABIISIOININE,
XapaKTEPUCTUUECKOE YPaBHEHUE LIETIH, CBSI3b BUIA
KOpHEH XapaKTepuCTUUECKOr0 ypaBHEHUS U
XapakTepa CBOOOIHBIX COCTABIISIONINX; ONPEICICHNE
MOCTOSIHHBIX MHTETPUPOBAHUS, MIOPSIOK pacueTa,
MpaKTUYeCKasi OrPaHUYEHHOCTh MPUMEHEHUS METO/I.

Anrebpaunszanus qudQepeHInaIbHOr0 ypaBHEHUS
MOCJICKOMMYTAIIMOHHON cucTeMbl. [IpeobpazoBanue
Jlannaca, TexHUKa Epexo/1a K OpUrHHAIY,
HEKOTOpPBIEC CBOMCTBA MpeodpazoBanus no Jlamiacy.
[TonsiTHe onepaTopHOro BXOHOTO COMPOTUBIICHUS
nByxmnoitocHuka. [lopsiiok pacuera onepaTopHbIM
MeToaoM.HeBo3MOXXKHOCTh UCTIOJIb30BaHUSI METO/I0B
ananu3za [1I1 B HOI.ITepexoansie mporecchl B

I1K-9
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Pa30MKHYTOM U KOPOTKO3AMKHYTOM JTUHUM MPHU
BKJIFOYCHUHU UCTOYHHUKOB ITOCTOAHHOT'O HAITPSIKCHUA U
TOKa.

HUroro

9 Bpemennsie u
YaCTOTHbIE
XapaKTEPUCTUKH 1ETIeH U
HUX B3aUMOCBA3b

HcnbitaTtensHble curHansl. Onpeaenenne
IIEPEXOIHOM U UMITYJIbCHON XapaKTEPUCTHK,
Pa3MEPHOCTh XapaKTEPUCTHK, UX B3aUMOCBA3b.BbIBOJ
COOTHOIIIEHUH, CBSA3BIBAIOIINX ONEPATOPHBIC U
BpeMEHHbIE () YHKIIHH.

HUroro

I1K-9

10 OcHOBHBIE METOBI
aHaan3a HeJIMHEWHBIX
BIIEKTPUYECKUX LIeTIeH

Onpenenenne, KOMIIOHEHTHBIE YPAaBHEHU S, CBOMCTBA:
HEMPUMEHUMOCTH MPUHITUTIA HAJIOKEHUS,
CIIOCOOHOCTH CO3/1aBaTh KOJIEOAHN HOBBIX 4aCTOT;
cratudeckue 1 quddepeHanbHble mapaMmeTphl; BI
mudGepeHIMaTbHOTO YpaBHEHUS TSI HETMHEHHBIX
1enei, OTCyTCTBUE OOIIMX METOJIOB
pemenus. [ paduyeckue MeToabl aHATH3a
HEJTMHEWHBIX PE3UCTUBHBIX 1erneid. O01mas
XapaKTepUCTHKA rpapuueckux MeTo10B. MeTton
MPOEKILUI; METOJ] IEPECEUEHHUS BOJIbTAMIIEPHBIX
XapaKTePUCTUK U METOJ SKBHUBAJIEHTHBIX
XapaKTePUCTHK Ha MPUMEpPE aHAIM3a MPOCTEHIIIIX
HII mocTostHHOTO TOKa, COCTOSIINX U3
MOCJIEI0BATEIBLHOTO WU NapajlyIeIbHOTO COSUHEHUS
JIBYX HEJIMHEWHBIX 3JIEMEHTOB. [loHsATHE O
JUHaMH4YecKuX xapakrepuctukax HII.
JluHamMHuueckue XapakTepUCTUKN HEYIIPaBIIsIeMbIX
HO. [TocTpoeHne qMHAMUYECKUX XapaKTEPUCTUK
anekTpudecku ynpasigembix HO. [Ipumenenne
HETMHEWHBIX PE3UCTUBHBIX IETeH 1 CTaOuIn3auu
TOKa (HAIpsOKCHUS) ¥ OTPaHUYCHHUS

KoJieOaHuH. AHaTUTHYEeCKHe MeToIbl aHann3a HII.
[TonsiTHe anmpokcUManuu, TPOTUBOPEUUBOCTD
3a/la4yd anmpoKCUMAIINH, JBA dTana perieHus 3a1a9u
anmpoKcUManuu; PyHKIIUH, HanboJIee 9acTo
UCIOJIb3YEMBIC JUIS alllIPOKCUMAIIHH XapaKTEPUCTHK
HD; cioco6sl (KkpuTepuu, YCIOBHS) TPUOIMKCHUS
anmnpoKCUMHUpYIOIIeH GyHKINUU K
anmnpoKCHUMHUPYEMOM XapaKTepUCTHKE, ONpeIeTICHIE
K03 punreHToB annpokcumaruu. Hennueitnoe
COIPOTHUBIICHUE MPU TAPMOHUYECKOM BO3/I€HCTBUU!
o0Opa3oBaHKe TaApMOHUK, pacyeT aMIUTUTY TAPMOHUK
METOJIaMU KPaTHBIX YT U TpeX OpJIUHAT.
Henunelinoe conpoTuBieHne mpu OUTapMOHHYECKOM
BO3JICHCTBUU: 00pPa30BaHKE BHICIIUX TAPMOHUK U
KOMOMHAIIMOHHBIX cocTaBistonux. [lonarue o

K03 (HUIIMEeHTE HEMTUHEHHBIX UCKAKEHUH.

Htoro

I1K-9

11 3akmroueHue

Kparkwuii 00630p MaTepuana kypca. Mecto u 3HaueHUE
U3YyYEHHBIX pa3/eiioB B 00ILEH CTPYKType
PaIMOTEeXHUYECKOT0 00Opa30BaHMs.

ITK-7, IIK-
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Utoro 1
Hroro 3a cemectp 32
Utoro 58

5.3. Pazaesibl AMCHUIUIAHBI M MEKIUCHUTILIMHAPHBbIE CBSA3H ¢ 00ecneunBaAKIMMH (MPeIbITy IMMH)
1 o0ecneunBaeMbIMH (MOCTEAYIOIUMHU) THCHUIIHHAMHI
PaSI[eJIBI JUCHUIIJIINHBI U MG)KI[I/ICI_[I/IHJII/IHapHBIe CBsI3U C OGGCHG‘-II/IBaIOH_[I/IMI/I (HpeI[BII[YH_II/IMI/I) nu
obecrieurBaeMbIMHU (ITOCIIEAYIONIMMHU) TUCIUILUTMHAMU TIPEACTaBICHbI B Tabuie 5.3.
Tabnuua 5.3 —Pa3nens! IUCIUIITMHBI 1 MEXTUCIUIIIMHAPHBIC CBA3H

Ne paznenoB qaHHOW AVCHMILIUHBI, I KOTOPBIX HEOOXOAUMO U3yUeHUE
Haumenosanue 00eCTICUNBAIOIINX M 00ECTICYNBAEMBIX JTUCIIUATIINH
TACIIATUINH
1 2 3 4 5 6 7 8 9 10 11
[TpemmecTByrOMUe TUCIUATIINHBI
1 MaremaTuka + + + + + + + + + +
2 Ousuka + +
[Tocnenyromuye TUCIUTIITMHBI
1 Panuonepenaroniue
YCTPOMCTBA JUIs + + + + +
TeepanoBeIIaHIs
2 PapuonpuemMHubie
YCTPOMCTBA JUIs + + + +
TeepauoOBeIIaHIs
3 CurHansl 3JIeKTPOCBSI3U + + +
4 DeKTpOMAarHUTHbHIC + + +
[IOJISL ¥ BOJIHEI
5 DiekTpoHUKa + +

5.4. CooTBeTCcTBHE KOMNETEHU M, GOPpMUPYeMbIX PH U3YyYeHUH AUCHUIIMHBI, 1 BUIOB 3aHATHI
CootBercTBHE KOMIIETEHIIUH, (GOPMUPYEMBIX MPH H3YYEHUU AUCLHUILIMHBI, U BUJOB 3aHATHUI
MpeicTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CooTBETCTBHE KOMIIETCHIMKM, (POPMUPYEMBIX TPH H3YUCHUU JUCIUIUIMHBI, U BHJIOB

3aHATHI
< Bunel 3angaTuit
5 . =
: S = -
3 < : & E &, DopMBbI KOHTPOJIS
2 = 2 E = 2
A = = O @)
4
IK-7 + + + KonTponpHas padora,
Jlomarmaee 3amanue,
OTyer no
WHIUBUTYATbHOMY
3aganuto, KoHcIekT
caMoOIoIroTOBKH, TecT
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[1K-9 + + + + + JlomamrHee 3amaHue,
OTyer no
WHIUBUTYATbHOMY
3agaduio, KoHcmekT
camonoarorosku, OTuer
o 1aboparopHoit
pabore, 3ammuTa
KYPCOBBIX ITPOEKTOB
(pabor), OTuet mo
KypcoBoii pabote, Tect

6. UHTepakTUBHBIE MeTOAbI H (GOPMBI OPraHU3aALNU 00yYeHHs
He npeagycmorpeno PYIL

7. JlabopaTopHbie padoThl
HanmMenoBanwue nmabopaTtopHbix paboT npuBeaeHo B Taduie 7.1.
Tabnuma 7.1 —HanmeHnoBaHue 1a00paTOpHBIX padbOT

N (]
2 = =
& > 5
Ha3Banus pasznenon HaunmenoBanme nabopatopHbix paboT 3" &5
< : <
= =
e <
= o
2 cemecTp
1 Beenenue OCHOBHBIE JIEKTPUUECKHE BEJIMYUHBI U METOJIUKA MX 4 [1K-9
U3MEPEHUN
UccnenoBanue 3akonoB Oma u Kupxroda B 4
ANEKTPUUYECKON LTI TPU TAPMOHUYECKOM
BO3/ICUCTBUU
Htoro 8
2 OCHOBHBIE METOIBI HccnenoBanue pa3BeTBICHHON JTMHEHHON e PH 4 I1K-9
aHajan3a JIMHEHHBIX rapMOHUYECKOM BO3JIEVCTBUH
JJIEKTPHUUECKUX IIeTIel B
p I Hroro 4
YCTaHOBUBIIEMCS
pexume
3 KommiekcHbie 1 HccnenoBanue 4aCTOTHBIX XapaKTEPUCTHK 2 I1K-9
omepaTtopHbie PYHKIIMU | TPOCTEUITNX PEAKTUBHBIX JIBYXTIOJIOCHUKOB
nu. YacTOTHEI
e cTo ¢ HccnenoBanme BXOAHBIX YACTOTHBIX XaPaKTEPUCTUK 2
XapaKTEPUCTUKH. .
p p anepUoINYECKHX el MepBOTo MopsIKa
HccnenoBanue nepenaToyHbIX YaCTOTHBIX 2
XapaKTePUCTHK arlepuOJINYECKUX LIeTIel IEPBOTO
mopsiAKa
Htoro
4 Pe3oHaHCHEBIE IIEITA Hccnenosanue mocienoBaTeIbHOro OMHOYHOIO 2 [1K-9
KoJ1e0aTeThbHOT0 KOHTYpa
Hroro 2
Hroro 3a cemectp 20
3 cemectp

CornacosaHa Ha noprane Ne 28583 11



5 Pe3onancHEbIe nienu HccnenoBanue napaiiebHOTO OJJMHOYHOTO 4 [1K-9
KoJ1e0aTeTbHOT0 KOHTYpa
HccnenoBanne MarHUTOCBSI3aHHBIX MHTYKTUBHOCTEN 2
Hroro 6
6 Teopus Uccnenoanue naccuBHbiXx RC-punbpTpoB 2 ITK-9
YEeTHIPEXITOIFOCHUKOB
CTRIPEXTIOTIOCHHKO HccnenoBanue LC —unbTpoB HUXKHUX 4acTOT THIIA 4
«k»u «m»
Hroro
7 llenu ¢ HccnenoBanue AIMHHON JTMHUHU B CTAIlMOHAPHOM U 4 [1K-9
pacnpeaeIeHHBIMU MEPEXOTHOM PeKIMAaX
napaMeTpamu
P p Utoro 4
8 Ananu3 snekTpuueckux | MccnenoBanue mepexoaHbIX MPOIECCOB B IEMAX 4 [1K-9
Henei B mepexoaHoM MIEPBOTO MOPSIKA
eXHMe
p HccnenoBanue nepexoaHbIX MPOLIECCOB B IEMIX 4
BTOPOTO TIOPSIIKA
HUtoro 8
Hroro 3a cemectp 24
Utoro 44
8. IlpakTnyeckue 3aHATHS (CEMUHAPHI)
HawnmMmeHnoBaHMe MpaKTHYECKUX 3aHATHH (CEMHHAPOB) MpuBeaeHO B Tabuie 8.1.
Tabnuua 8.1 —HaumeHoBaHKMe NPaKTUYCCKKUX 3aHIATUH (CEMUHAPOB)
A g =
=) A
3 = =
< 2 5
HasBanus pasznenos HanmMeHoBaHMe pakTHYECKUX 3aHATHH (CeMUHApOB) 55 5
: : ¢
> & o
o S 2
~ S
2 cemecTp
1 Beenenue [TocnenoBarenbHOE M APATIICIHPHOE COSAMHEHNE 2 [1IK-7
CONPOTUBIICHUN. «Pa30pBaHHBIE» U <BAKOPOUYCHHBIE»
YYacCTKH AJIEKTpUuuecKkoi nenu. 3akod OMa B
PE3UCTUBHBIX TETSX .
Hroro
2 OCHOBHBIE METO/bI N neanbHble HCTOUHUKY HANIPSKEHUS U TOKA, IIK-7, IIK-
aHaJIM3a JTUHEHHBIX reHepaTophl, IKBUBAJIEHTHbIE TPe0Opa3OBaHus B 9
AIIEKTPUYECKUX IIENel B | cXeMaX ¢ TeHepaTopaMu TOKa U HAMPsHKEHIS,
YCTaHOBHBILICMCA 3akonbl Oma u Kupxroda B 1emsix moCTOSHHOTO TOKA. 2
pexume

bananc momHocTty.

OcHOBEI MCTOJa KOMIIJICKCHBIX aMIIJIUTY[]

3akonbl Oma u Kupxroda B koMriekcHo Gopme.
BekropHble guarpaMMbl TOKOB U HaIIPSDKCHUM.
bananc momHocTi

MeToasl KOHTYPHBIX TOKOB U Y3JIOBBIX HAIIPS)KEHUN

Meron skBUBaJICHTHOTO TeHepaTopa. Pabora ¢
IpOOHO-KOMIUIEKCHBIMU (DYHKLIUSMHU
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Utoro 12
3 KommiekcHbie 1 KommekcHbie pynkunu. YacToTHbIC 4 IIK-7
orepaTopHble GyHKIMU | XapakTepucTuku. [Tomoca mpomyckaHus.
nu. YacTOTHBI
1e CTOTHBIC MVII ¢ 3aBucuMbIiMu ucTouHrkaMu. OrnepaTopHbIe U 2
XapaKTEPUCTHUKHU.
paKtep KOMIUIEKCHBIE (DYHKIIUU B CXEMaX C 3aBUCHMbBIM
HUCTOYHUKOM.
Hroro
4 Pe3oHaHCHBIE LIeNIN OCHOBHBIE MIOHATHS PE3OHAHCHBIX LENEH: 2 I1K-9
NOOPOTHOCTD, XapaKTEPUCTUYECKOE CONIPOTUBIICHHE,
PE30HAaHCHOE CONPOTHUBIICHHE, YaCTOTa PE30HAHCA.
HUtoro 2
Hroro 3a cemectp 22
3 cemecTp
5 Pe3onaHcHEBIE nIenu OnuHO4YHBIE KOJIeOaTeIbHBIE KOHTYPhI 2 [1IK-7
Hroro 2
6 Teopus BryTpennue nmapameTpsl YeTHIPEXTIOIIOCHUKOB 2 IK-7, TTK-
YETHIPEXITOIFOCHUKOB
CTHIPEXTIOIIOCHHKO XapakTepucTUYECKHe apaMeTphl 2 9
YEeTHIPEXITOIIOCHUKOB
DneKkTpudecKue GUIbTPHI
Hroro
7 Lenu c Ienu c pacupeneneHHbIMU apameTpaMu: JJIMHHBIE 2 ITK-7, IIK-
pacnpeaeeHHbIMU JTUHUU 9
napaMeTpamu
apamerp Hroro
8 AHanu3 35eKTpudueckux | PacdeT mepexoHbIX MPOIEeCCOB KIACCUYECKUM H 2 ITK-9
Henei B mepexoaHoM OTepaTOPHBIM METOJIOM
peAume Hroro
9 Bpemennsie u BpeMennbie XapakTEpUCTUKHU LIETICH U UX CBS3H C 2 ITK-9
4acTOTHBIC 9aCTOTHBIMHU.
XapaKTEPUCTUKH LIeTIEN U
P p I Hroro 2
UX B3aUMOCBSI3b
Hroro 3a cemectp 14
Hroro 36

9. CamocrosiTeibHast padoTa
Bunasl camocTosTenbHOM paboThl, TPYJ0EMKOCTh U (POpMUpPYyEMbIEe KOMIIETEHIIMU MTPEICTABICHBI B
Tabiune 9.1.
Tabnuua 9.1 —Bunsl caMoCTOATENbHOM padoThl, TPYIOEMKOCTh M (hOpMUpPYEMble KOMIETEHIIUU

.y Y
= 4 =
2 = =
. S O =
Bunsl camocTosTenbHOM S a o
HasBanus paszzaenos 6 5] £ 5 DopMBbI KOHTPOJISI
Pa0OThI Cr:?[ S E
> & o
e S 2
= S
2 cemecTp
BEJICHUE OJITOTOBKA K -7, OoMalllHee 3a/1aHHue,
1B I1 1 |IIK-7
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MPAKTUYECKUM 3aHATHAM,
ceMHHapaMm

I1K-9

Koncmekt
caMoInoAroToBku, OTyer
1o JIabopaTopHO paboTe

[TpopaboTka JEKIIMOHHOTO 1
MaTtepuana
OdopmiieHre 0TYETOB TIO 8
nabopaTopHBIM paboTam
Utoro 10
2 OCHOBHBIE METOBI IToarorosxka x 6 TIK-7, JlomarmHee 3agaHue,
aHanIn3a JIMHEHHBIX MPAaKTUYECKUM 3aHATHSIM, [1K-9 Koucnekr
DIIEKTPUYECKUX IIENel B | CeMHHapam camoroAroToBku, OTyer
CTaHOBMBILIEMCS PEKHUME no n1abopatopHoit pabote
Y p [TpopaboTka JEKIIMOHHOTO 4 patop p
MaTepuana
OdopmiieHre 0TYETOB TIO 4
nabopaTopHBIM paboTam
Utoro 14
3 KoMizekcHbIie 1 IToaroroBka K 2 [1K-7, Koncnekr
orepaTopHble QYHKIIUU | IPAKTHYECKUM 3aHITHSIM, IK-9 CaMOIIOATOTOBKH,
uenu. YactoTHbIe ceMHHapam KonTtposbHas padoTa,
XapaKTePUCTHUKHU. TYET 10 JI aTOPHOM
pakTepuce [TpopaboTka JEKITMOHHOTO 3 0 5 eT 0 1a60paTopHO
abore
MaTepuana p
OdopMmieHre 0TIETOB 1O 6
nabopaTopHBIM paboTam
Hroro 11
4 Pe3oHaHCHEBIE IIEITN IToaroroBka K 2 [1K-9, JlomamrHee 3amaHue,
MPAKTUYECKUM 3aHATHSIM, TIK-7 Koncmoexr
ceMHHapaMm camoroAroToBku, Otyer
1o Ja TOPHOU paboT
[TpopaboTka JEKITMOHHOTO 1 o naGoparopHoli pabore
MaTepuana
OdopMieHre 0TIETOB 10 2
nmabopaTopHBIM paboTam
Utoro S
Hroro 3a cemectp 40
3 cemectp
5 Pe3oHaHcHBIE LIenn IToaroroBka k 3 |IIK-7, Otuert no nabopaTopHOH
MPAKTUYECKUM 3aHATHSIM, [1K-9 pabore, Tect
ceMHUHapam
OdopmiieHre 0TYETOB TIO 2
nabopaTopHBIM paboTam
Htoro 5
6 Teopus IToarorosxka x 10 |IIK-7, JlomarmHee 3agaHue,
YETHIPEXTOJIIOCHUKOB MPAKTUYECKUM 3aHATHSIM, [1K-9 Koncnekr
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 ¢ IToarorosxka x 2 TIK-7, Koncmoexr
pacnpenereHHbIMU MPAKTUYECKUM 3aHATHSIM, [1K-9 camonoarorosku, Otuer
napameTpamu CeMHUHapaM 1o 1aboparopHoii padore,
Tect
[TpopaboTka JEKIIMOHHOTO 4
MaTtepuana
OdopmiieHre 0TYETOB TIO 2
nabopaTopHBIM paboTam
Hroro 8
8 Ananm3 anekrpudecknx | [loaroroska k 12 |TIK-9 Koncnekr
1erel B MepexoTHOM MPAKTUYECKUM 3aHATHSIM, caMomnoAroToBku, OTyer
pexume ceMHHapaMm 110 UHIUBUIYATHBHOMY
3amanuio, OTyer 1mo
[TpopaboTka JEKIIMOHHOTO 4 I6l U 5
1mabopaTopHO# paboTe
MaTtepuana paTop p
OdopMieHre 0TIETOB 10 6
nabopaTopHBIM paboTam
Hroro 22
9 BpemeHnnsbie u IToaroroBka K 2 [1K-9 JlomamrHee 3amaHue,
YaCTOTHEIE MPAKTUYCCKUM 3aHSATHSM, Koucnekr
XapaKTEPUCTUKH LIETIEH U | CeMHUHApaM CaMOIIOATOTOBKH
AX B3aNMOCBSI3b
3aUMOCBA3 [TpopaboTka JeKITMOHHOTO 1
Marepuaia
Htoro
10 OcHOBHBIE METOIBI [TpopaboTka JEKIIMOHHOTO [1K-9 Koncnekr
aHaJIn3a HEIHMHEHHBIX MaTepuana CaMOIIOATOTOBKHU
AJICKTPUYECKUX TIeTne Vitoro
11 3akmroueHue [TpopaboTka JIEKIIHOHHOTO [K-7, Koncnekr
Marepuaia [1K-9 CaMOITOATOTOBKH
Htoro 2
Hroro 3a cemectp 64
ITonroroska u cmaya 36 DK3aMeH
sK3aMmeHa / 3adera
Hroro 140

10. KypcoBas padora (nmpoekr)

TpyaoeMKOCTh ayJAMTOPHBIX 3aHITUH M (POPMUPYEMbIE KOMIECTEHIIMM B PaMKaxX BBIOTHEHUS
KypcoBo# paboTs! (mpoekTa) npeacrabieHbl Tabmumie 10.1.

CoriacHO WHIUBHUIyaJIbHOMY IONU(PPY CTYIEHTY HEOOXOAMMO pacCUMTaTh YacTOTHBIC
XapaKTEPUCTHKH TPaH3UCTOpa (IKBUBAICHTHAS CXEMa - YETHIPEXIOJIOCHUK C 3aBHCHMbBIM HUCTOYHHKOM
(mo BapmaHTam)) M COCAMHEHHOW C HUM KacKaJHO Harpy3ku ( SKBHBAJICHTHAs CXeMa- IMapaieibHbIC
koneOatenbHble  KOHTYpHl |-lll  poma, a Taxke mpocreiimue LC-QuibTpbl ¢ MIyHTHPYOMUMHA
conpotuBieHusiMU). [locTpOUTH YACTOTHBIE XapaKTEPUCTUKU , CPaBHUTh C  pE3yJbTaTaMu
aBTOMATU3MPOBAHHOTO pacyera ¢ nmomoiibio ADS mm QUucs.
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Tabmuua 10.1 — TpynoeMKOCTh ayJUTOPHBIX 3aHATHH M (OpMHpyeMble KOMIETEHLMH B paMKax
BBIMOJIHEHUS KypPCOBOM pabOThI (IIpoeKTa)

8 Y s
= 2 =
2 > =
Z 5
. = o
HanmeHnoBanue ayAMTOPHBIX 3aHATHI 57 Sl
2 : ¢
> & o
o S 2
= S
3 cemectp
Brinaua 3aganust Ha KypcoByro paboTy, mosicHeHue mudpa 2 [K-9
3amaHus], 0ObsICHEHNE OCHOBHBIX 0003HAYEHUN
HccnenoBane 4aCTOTHBIX XapaKTEPUCTUK HArpy3KH
HccnenoBanue Tpan3ucTopa ¢ 0000IMIEHHON HArPy3KOit
HccnenoBanue TpaH3ucTopa ¢ H30MpaTebHON Harpy3Koi
Hroro 3a cemectp 10

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

— CxemHble (pyHKIIMH U YaCTOTHBIC XapPAKTEPUCTUKHU JIMHEHHBIX AJIEKTPUUYECKHX IIeTIei

11. PeiiTuHroBas cucreMa /Uit OLEHKH yCIIeBAeMOCTH 00y4aIOIIUXCS

11.1. baaabHbIe OLEHKH JJIs1 3J1eMEHTOB KOHTPOJIs
Ta6mmma 11.1 —bayutbHBIC OIIEHKH JIJIS1 2JIEMEHTOB KOHTPOJISI

. . MakcuManbHbII
o MaxkcumanbHbII MaxkcumanbHbIN
OneMeHTHl yueOHOH 6a 3a mepuos Bceero 3a
6am Ha 1-yto KT ¢ | Gamn 3a mepuon
JeSTEeITbHOCTH mexnay 2KT u Ha ceMecTp
Hadana cemectpa | Mmexay 1KT u 2KT
KOHEI] ceMecTpa
2 ceMecTp
JlomarHee 3a1anuve 4
Koncnekr 7 21
CaMOIIOATOTOBKH
KoHntposbHas padota 2 10 8 20
Otuer o 6 16 26
WHIUBUIYAJIbHOMY
3aJJaHHIO
Otuert no nadopaTopHOH 6 8 6 20
pabore
Tecr 3 6 9
Hrtoro makcumym 3a 21 34 45 100
epHo
Hapacratonum nurorom 21 55 100 100
3 cemectp
JlomamrHee 3aqaHue 10
Koncmekr 3 9
CaMOTIOJITOTOBKH
Oruer o 10 10
WH/IMBUTyaIbHOMY
16
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3aJJaHHIO

OTtyeT o KypcoBoit 4 4 4 12
pabore

Otuer o mabopatopHoit 5 8 7 20
pabore

Tect 3 3 3 9
Hrtoro makcumym 3a 28 21 21 70
nepuos

DK3aMeH 30
Hapacraromum urorom 28 49 70 100

11.2. IlepecueT 62/1J10B B OLIeHKH 32 KOHTPOJIbHbIE TOYKH
[lepecuer 6anIoB B OIIEHKH 32 KOHTPOJIbHBIE TOUKH MTPEACTaBIeH B Tabmume 11.2.
Ta6muma 11.2 —Ilepecuer 6autoB B OIIEHKH 32 KOHTPOJIbHBIC TOUKH

Baibl Ha 1aTy KOHTPOJIBLHOM TOYKH OrneHka

> 90% o0t MakcuManbHO# cymMMbl OaiioB Ha gaty KT S

Ot 70% 0 89% o0t MakcumanbHOM cyMMbI O6aiioB Ha naty KT

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

< 60%o0T1 MakcumanbHON cyMMBbI OayuioB Ha aaty KT

11.3. Ilepecuet cyMMbI 62J1710B B TPAAULMOHHYI0O M MEKIYHAPOIHYIO OLlEeHKY
[lepecuer cymmbl 0amIoB B TPAAMLIMOHHYIO U MEXIYHAPOJHYIO OILICHKY MPEACTaBJICH B TaOJIuUIEe
11.8.
Tabnuna 11.3 —IlepecueT cymMMbl 0JIJIOB B TPAAULIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY

Hrorosas cymma 6aiios,

Omenka ('OC) YUUTBIBACT YCIIEIIHO CIAaHHBIN Ormenka (ECTS)
9K3aMEH
5 (oimuHO) (3a4TEHO) 90 - 100 A (Tau4mo)
85 -89 B ¢uenpb xoporio)
4 (xopoiio) (3a4TeHO) 75 -84 C %oporiio)
70-74
D (ymoBaeTBOPUTEIIBHO)
3 (YA0BJICTBOPUTEIILHO) 65 - 69
(3aureno) 60 - 64 E {locpencTBeHHO)

2 (HeymOBIIETBOPUTEIHHO) (HE

Huxe 60 6aiuios F (meynoBieTBOpUTENHLHO
3a4TEHO) (heyn p )

12. YueOHO-MeTOAUYECKOE U HH(POPMAIIHOHHOE o0ecTieYeHre THCIMIIIMHbI

12.1. OcHoBHas JMTEpaTypa
1. ArabekoB I'.1. OcHoBsl Teopun neneii.- CI16.: Jlanp,2009.-432. [DnexTponHsIil pecypc]. -
https://e.lanbook.com/book/91911#book ngmara oopamenus: 08.05.2018

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

12.3. YuyeOHO-MeTOAMYECKUE TOCOOUA

12.3.1. O6s3aTesibHBbIE YUeOHO-METOANYECKHE MTOCOOUS

1. Teopus snekTpuUecKux Ienei: YueOHoe mocodue K MpakKTHYCCKUM 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. MUccnenoBanue 3akoHoB Oma m Kupxroda B IMEKTpUYECKOW IeNW TpPU TapMOHUYECKOM
BO3/elicTBUHU. PykoBOACTBO K abopaTopHoii pabore NO2 /Menbuukosa U. B., T'ones b. @., JIyoosuk K.
10. - 2013. 10c. (pexoMeHIOBAaHO Ui CAMOCTOSTEILHOW PabOTHI) [DIEeKTpOHHBIA pecypc] - Pexum
noctyna: https://edu.tusur.ru/publications/3444ata oopamenus: 08.05.2018.

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

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

5. OcHoBbl Teopun 1eneii. CxeMmHble (YHKIIMHM U YaCTOTHBIC XapaKTEPUCTUKU JTHMHEHHBIX
AIIEKTPUUECKUX IIeMei: MeToanyeckue yKa3aHus 10 BBITOJHCHHIO KypcoBoii pabotsl / Mensuukosa 1. B.
- 2012. 68&. (pekOMEHJ0BaHO JJIsl CAMOCTOSTEIBHOM PadoThI) [DNeKTpoHHBIN pecypc] - Pexxum nocrymna:
https://edu.tusur.ru/publications/1548ata oopamenus: 08.05.2018.

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

7. IlpaBuia MOATOTOBKH, BBIOJHEHHS M O(OpMIIEHHUs JTa0opaToOpHO paboThl: MeTtoanueckue
yKa3aHUS K BBIMOJHEHUIO JTabopaTopHbiX pabor / MenbuukoBa U. B., T'ones b. @., JIyoosuk K. IO.,
Jmutpues B. [1. - 2011. 2%. (pekoMEeHI0BaHO JIJIsl CAMOCTOSTEILHON PaboThl) [DNEeKTpOHHBIN pecypc] -
Pexxum noctyna: https://edu.tusur.ru/publications/114@ara o6pamienns: 08.05.2018.

8. MHccnenoBanue nmepexoHbIX MPOILECCOB B LEMSAX MEPBOTO U BTOPOTO MOPSIIKOB: PyKOBOACTBO
K nabopatopHoit pabote / Mensuukosa U. B., Tones b. @., [lyoosuk K. 0. - 2012. 16c. [DnekTpoHHBII
pecypc] - Pexxum nocryna: https://edu.tusur.ru/publications/2962ara o6pamienus: 08.05.2018.

9. MHccnenoBanue OJUHOYHBIX KOJIeOAaTETLHBIX KOHTYPOB: PyKoBOACTBO K JabopaTopHOit paboTe
No 6, 7 mo mucrumuimHe «leopus SIEKTPUUYECKUX IIeTe» s CTYASHTOB PaJlOTEXHHYECKOTO
bakynpTeTa Beex crenuansHoctedt / Menpaukosa U. B., [Iyoosuk K. 0. - 2013. 19%. [DnekTpoHHBII
pecypc] - Pexxum nocryna: https://edu.tusur.ru/publications/344iara o6pamienus: 08.05.2018.

10. UccnenoBanue pa3BETBICHHOW JIMHEWHOW IIeMW TP TapMOHHYECKOM BO3JCHCTBUM.
PykoBojcTBo k 1aboparopuoit pabore NOo3 /MenbuukoBa U. B., 'ones b. @., JIy6osuk K. 1O. - 2013. &.
[DnexTponnslit pecype] - Pexum mgoctyma: https://edu.tusur.ru/publications/3442nara obpatieHus:
08.05.2018.

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

12.3.2. YueO6HO-MeTOAMYECKHE TOCOOMSI 1JIsl JIMI C OTPAHNYEHHBIMH BO3MOKHOCTSIMHU 3/I0POBbSI U
HHBAJIH/I0B
Y4eOHO-MeToInYeCKHe MaTepHuaibl JUIsl CAMOCTOATEIBHON U ayTUTOPHON paboThl 00ydaronInXcs
W3 9KCIIa JIUI ¢ OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI 1 MHBAJIMIOB MPEIOCTABISIOTCS B (hOpMax,
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alalTHPOBAHHBIX K OTPAaHUYEHHSIM UX 3/I0POBbs U BOCIIPHUATUS HHPOPMALIUH.
J1s1 1M1 ¢ HAPYIIeHUSIMU 3peHus
- B (hopMe NIEKTPOHHOTO JOKYMEHTA,
- B IICYaTHOH (pOpMe yBETUUEHHBIM IIPHUPTOM.
J1s1 1M1 ¢ HApYUIEHUSIMU CJIyXa:
- B (hopMe FNIEKTPOHHOTO JOKYMEHTA,
- B IIeYaTHOH (opme.
J1s un ¢ HapyleHUsIMU OTIOPHO-IBUIATEIbHOI0 aNnapara:
- B ()OpMe 3ITEKTPOHHOTO JJOKYMEHTA,
- B IIeUaTHOM opme.

12.4. TIpodeccnonaibHbIe 0a3bl JaHHBIX U HMHPOPMAIHOHHbIE CTIPABOYHbIE CHCTEMBI

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

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

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

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

13. MaTepuajbHO-TeXHHYECKOEe o0ecnevyeHue TUCHUILUINHBI U TpedyeMoe MporpaMMHoe
ol0ecrieyeHue

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

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

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

VYueOHas aymuTopus

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

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

Omnucanue UMEIoIIerocs 000pYyI0BaHUS:

- KommiekT crienmanu3upoBanHol yueOHOW MebenH;

- PaGouee mecto mpemnomgaBatelts.

[IporpamMmmHOe obecrieueHue He TpedyeTcs.

314

ydeOHasi ayIuTOpUs Ui MPOBEICHUS 3aHATHH MPAKTHYSCKOrO THIA, Y4eOHas ayauTOpHs IS
MIPOBEICHUS 3aHATHI JTAOOPATOPHOTO THIIA

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

Omnucanue UMEIoUIerocs 000pyI0BaHUS !

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

- 8 pabouux crannuii, (kOMIbIOTEPOB), Ha Oa3e mporieccopos Intel Core i5;
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- KommniekT cienmanuzupoBanHol yueOHOW MebenH;
- Pabouee mecTo mpenogaBatens.
[IporpamMmMHOe oOecrieueHue:

- Microsoft Windows &1 ke
— Google Chrome

- Keysight SystemVue

— Microsoft Office 20101 amxe
- Mozilla FireFox

- Qucs

- PTC Mathcad13, 14

- Velleman PcLab2000LT

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

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

CocrtaB 000py10BaHUS:

- yueOHast mebOelb;

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

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

[Tepeuens mpOrpaMMHOTO OOECTICUCHUS:

- Microsoft Windows;

- OpenOffice;

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

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

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

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

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

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

14. OuenouyHble MaTepuaabl 1 MeTOAUYECKHE PEKOMEHIAIMY 110 OPTAaHU3ALMH U3yYeHUs!
AUCHUILIUHBI

14.1. Conep:xanue OLleHOYHBIX MAaTEPHAJIOB U METOAHYECKHE PEKOMEeHAAlNH
Jlns oLleHKH cTeneHu c(hOpMUPOBAHHOCTH M YPOBHSI OCBOEHHS 3aKPEIUICHHBIX 3a JUCLUILIMHON
KOMHCTCHI_[I/Iﬁ HCIOJIB3YIOTCA OLCHOYHBIC MaTCPUAJIbI B COCTaBe.

14.1.1. TecToBbIe 3a1aHUA

1) 3 ~ 2+ j2 —(0.25 +0.25) 0
azlaHbl Z-TlapaMeTpbl YEThIPEXIIONIOCHHKA: Z = ; ; . Onpenenutsb
g paverp P —(0.25 + j0.25) 2 + 2 pei
THUI YETHIPEXIIOIIOCHUKA.
a) aBTOHOMHBIH U CHMMETPHUYHBII B) HEaBTOHOMHBIN u
HECUMMETPUYHBIN
0) HEaBTOHOMHBII U CHMMETPUYHBIN ') aBTOHOMHBII U HECUMMETPHYHBIH
2) Jns 0OpaTMOro 4YeTHIPEXIOIIOCHUKA B YpaBHEHHUSAX THIa A 3amaHbl KodpduuueHTs: A11=1,
A21=)0.3; A22=0.4.Omnpenenuth 3HaueHHE KOAPPHUIIMEHTA Aq).
a) 1l B) -2j
6) 0 r) 2]
3) JI1 4eTBIPEXIIONIIOCHUKA C U3BECTHBIMU A-TTapaMeTpaMu:

U,=1-j)U, +10I,
I, =—j0.1U, + I,
Onpenenuts Ko3()PUITMEHT TIEpeaaun 1Mo HAPSHKEHHUIO KU B pEIKHUME X0JIOCTOI'O X0Jla Ha BBIXOJE.
a) 0.5+j0.5 B) 0

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

zl z3

—] o

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

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

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

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

Azz

Azy r) Z.=
= Azq

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

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

B) Z,=

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

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

a) ®HU;

6) ®BY;

B) II3®;

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

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

a) —1<-2<0 6) be=dtm

4-22

a Z
B) ch== —1
2 4Z2

r) SR
4Z2

18) BeipaskeHust U1l aMIUTATYAHO-9aCTOTHOM 1 (pa30-4aCTOTHOW XapaKTEPUCTUKU ONPEACIIeTCs KakK:
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OTHOLLIEHNE MOAYJS YACTOTHOM XapaKTEPUCTUKU K €€ apryMEHTY;
MOJYJIb BXOJTHOT'O COIIPOTHBIICHHUS,;

CyMMa peajibHOM U MHUMOM 4aCTH KOMIUIEKCHOTO COMPOTUBIICHUS;
MOJIYJIb U QPTYMEHT KOMIUJICKCHOUW (DYHKIIUU eI .

19) Ykaxure 00s13aTeNIbHOE YCIOBUE LIl BOSHUKHOBEHHSI ()a30BOTO PE30HAHCA!

a)

OTCYTCTBHUC aKTHBHBIX COHpOTHBHGHHﬁ;

HaJIM4ue XOTs ObI OJTHOTO PCAKTHUBHOI'O 3JIEMECHTA,
HaJIM4YHUE PA3HOTHUIHBIX PEAKTUBHBIX 3JICMEHTOB,
HaJIM4YHUEC 3aBMCUMOI'O UICTOYHHKA.

20) VkaxuTe, Kakoi U3 BUI0B (ha30BOro pe30HaHCa BOZMOXKEH B ITOCIIEIOBATEIILHOM KOJIe0aTeIbHOM

KOHTYpE:

a)
6)
B)
r)

PE30HAHC HANPSHKEHUH;
PE30HaHC TOKOB;
NapasuiebHbIA PE30HAHC;
COBMECTHBIN PE30HAHC.

14.1.2. Dx3aMeHALIMOHHbIE BONPOCHI

1. Ilenu c pacnpeneneHHBIMHA TapaMETPaMH.
KakoBa skBuBajeHTHasl cXeMa 3aMeIeHUs Pa30MKHYTOTO OTpe3Ka TUHUHU 0e3 moTeph amHou A < [ <
222
4
2. Llen ¢ pacripeieICHHBIME MTapaMETPaMH.

Kak m3menutcs pexum pabotbl coriacoBanHoil [IJI mpu moakimoueHHH K HEH B HEKOTOPOM CEYEHUHU
KOPOTKO3aMKHYTOT'O TIOJTYBOJTHOBOTO OTpe3ka (puc.l1):

A
]
e q]zH=p
0 -
Puc.1
3. BoccranoBure cxemy Uil CUCTEMbl YPAaBHEHWH IPEACTABICHHONW HMXKE. YKaXKWUTE , TIe
HaXOJUTCSI YIPABIISEMbIN HCTOYHHK, €CIH L35 = S - Uy
! +jwC1 + ! jwC1 — !
R2 /Y T R3I+jwl2 SR T R3 + jwl2 +]sz [Ulo B []1]
wC1 ! L jecte— U2° Rk
JOR L T R3 T jwl2 Rl jor1 T/ Y g3 +]sz

4. . K nocnenoBaTellbHOMY KoOJeOaTeIbHOMY KOHTYPY MOJKIIIOUYEH HCTOYHHK T'apMOHHYECKOTO

curHasnia ¢ ammumtynaoid 1B um uacrotoit 3MI'm. KoHTyp HacTpoeH Ha 4acTOTy MCTOYHHMKA U HMMEET
napameTpsl: C=61d, R=20 Om. Onpenenuts aMIUIUTYy HaIpsDKEHUsS Ha EMKOCTH TPH PE30HAHCE.
N300pa3uTh 3aBUCUMOCTh BXOJHOTO COTIPOTUBIICHHUS OT YaCTOTHI.

5. CocraButh TaAOMWIy TPAaHUYHBIX YCIOBHH BCEX TOKOB M  HANpPSHKCHHH,
XapaKTEePUCTHUECKOE YPaBHEHHUE JIFOOBIM YIOOHBIM CIIOCOOOM ISl CXEMbI Ha pUC.2

6. PaccunTtaTh mepexoaHbI MPOLECC HAa €MKOCTH JIIOOBIM YAOOHBIM METOAOM MJIs CXEMbl Ha
puc.3. OnpeaenuTs yepe3 Kakoe Bpemst B LIeNH OyaeT HaOI0AaThCsl YCTAHOBUBIIUNCS PEXKHM.

BBIBCCTHU
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Kn 2R
] > 1
| Q o

T

)

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

Ji 3
o—] o
zl z3 Zﬁ

—+

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

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

R

[ ]
LT

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

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

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

12. BryTpeHHre mapaMeTpbl COCTaBHBIX YETHIPEXITOIIOCHUKOB.

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

13. XapaKkTepuCTUUECKHE MMapaMeTPhl YEThIPEXITOTIOCHUKA.

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

14. Kackannoe coeqnHeHne cOriiaCoBaHHBIX YE€THIPEXIOTOCHUKOB.

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

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

14. BpemenHble XapaKTEpUCTUKH JIMHEHHBIX DJIEKTPUYECKUX LEIEeH.

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

15. YacToTHBIE M BpEMEHHBIE XapaKTEPUCTHKH JIEKTPUUECKUX LETIeH.

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

16. Lenu ¢ pacnpeeneHHBIMHI TapaMeTPaMHu.

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

17. Ilenu ¢ pacpeneneHHBIMU ITapaMeTPaMH.

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

18. [Tagarormye U OTpa)KEHHBIE BOJIHBI.

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

19. Pexum Geryniux BOJH.

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

20. Pexum cTosunx BOJIH.

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

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

14.1.3. TeMbl KOHTPOJBHBIX PadoOT

DKBHUBAJICHTHBIC TTpeoOpa3zoBanusl, 3akoH OMa, 3akoH Kupxroda

Pacuer 11iemneif mocToOSSHHOTO TOKa OCHOBHBIMH METOJaMH

Pacder nenei rapMOHUYECKOT0 TOKA METOIOM KOMILJIEKCHBIX aMILIUTY/I

HccnenoBanue pa3BeTBICHHON JTMHEHHOM LIEU IIPA FTaPMOHUYECKOM BO3ACHCTBUU

UccnenoBanue BXOAHBIX M MEPENATOYHBIX YACTOTHBIX XapaKTEPUCTUK aNECpPUOIUYECKUX LEnei
MIEPBOTO MOPsIAKA

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

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

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

14.1.5. TeMbI OIPOCOB HA 3aAHATHAX

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

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

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

Tema 3 : Meronsl aHain3a CIOXKHBIX IIeredl - MeTox KOHTYPHBIX TOKOB U METOJ Y3JIOBBIX
noteHianoB. Ilonmydenne kanoHmuecknx MMI] Ha ocHOBE COOTBETCTBYIONIMX 3aK0HOB Kupxroda;
YMEHBUICHHE YHCIa HMCKOMBIX HEHM3BECTHBIX; MaTpuuHas ¢opma 3amucu MMI[ u ee pemenue.
MarmuHHBII METOT aHaIM3a 1IeTel Ha 6a3e MeTo/a Y3JIOBbIX MOTCHIIUAJIOB. .

Meron HanoxxeHus (TeopeMa O HaJ0XKEHHH PEIICHUIA).

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

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

BriBoz1 cOOTHOIIIEHUH, CBSI3BIBAIOIIMX ONEpaTOPHBIE U BPEMEHHbIE (PYHKIINHU.

14.1.6. TeMbI JOMALIHUX 3aTAHUH

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

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

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

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

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

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

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

4. BeiBoJT MaTpUYHBIX YPABHEHHH pacyeTa 1Mo cxeMme.

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

6. BbIBOT 4aCTOTHBIX XapaKTEPUCTUK ITEKTPUUECKUX CXEM.

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

8. AlropuT™M HaX0KJIEHUSI YACTOTHBIX XapaKTEPUCTUK PEAKTHUBHBIX JIBYXITOTIOCHUKOB.

9. [TocnenoBarenbHbIN KOeOATETBLHBIN KOHTYP.

10.IMapannensHblil KOJEOATENBHBIA KOHTYP.

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

14.1.9. Temsbl 1a00paTOPHBIX padoT

HccenenoBanue pa3BeTBICHHON JTMHEHHOM LIEU IIPA FTaPMOHUYECKOM BO3ACHCTBUU

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

HccenenoBanue BXOAHBIX W MEPEJATOYHBIX YACTOTHBIX XAPAKTEPHUCTHK ANEPUOAMYECKUX Lenen
IIEPBOTO MOPsAJIKA

HccenenoBanue 4acTOTHBIX CBOMCTB PEAKTUBHBIX JBYXIIOIOCHUKOB

HccnenoBanne YacTOTHBIX CBOMCTB IOCIIEAOBATENBHOIO U MMAPAUICNIBHOTO KOJIEOATEIbHBIX
KOHTYpPOB

Uccnenoanue LC- punsTpos

HccnenoBanue MIMHHOM JIMHUM B CTALMOHAPHOM U NIEPEXOJHOM PEXKUMAX

HccnenoBanue nepexogHbIX MPOLECCOB B LIEMSAX IEPBOTO U BTOPOT0 MOPSAKA

14.1.10. TemMbI KypCcOBBIX POEKTOB (padoT)

CxeMHble (YHKIMM ¥ 4YacTOTHBIE XapaKTCPUCTHUKU JIMHEHHBIX OJIICKTPHUUECKHX wemnei (1o
BapHaHTaMm):

CornacHo UWHAMBHUAYyaNbHOMY IMHUGPY CTYAEHTY HEOOXOIMMO paccydTaTh YacTOTHBIE
XapaKTEPUCTHKH TPaH3UCTOpa (IKBUBAICHTHAs CXEMa - YETHIPEXIOJIOCHUK C 3aBHCHMbBIM HUCTOYHHKOM
(mo BapuaHTam)) M COCAMHEHHOW C HUM KacKaJHO Harpy3ku ( SKBHBAJICHTHAs CXeMa- MapalieibHbIC
koneOatenbHble  KOHTYpHl |-lll  poma, a Taxke mpocreiimue LC-QuibTpbl ¢ MIyHTHPYOMUMHA
conpotuBieHusiMU). [locTpoUTh YAaCTOTHBIE XapakTEPUCTUKUA , CPAaBHUTh C  pe3yJbTaTaMu
aBTOMATU3MPOBAHHOIO pacyera ¢ momoipio ADS

14.1.11. Tembl caMOCTOSTEJBHBIX PadoT

— Hccnenosanue pa3BeTBICHHON JIMHEMHON LETIH [P TAPMOHUYECKOM BO3IEHCTBUU

— MHccnenoBaHue BXOAHBIX M IEPENATOYHBIX YACTOTHBIX XapaKTEPUCTUK alepuoIUYECKUX
LIeTei mepBoro nopsaKa

— MeToxabl MaTeMaTUYECKOr0 ONIMCAHUS U pacyeTa CI0KHOU JINHEWHOU JIEKTPUYECKOU 1IENH B
CTallMOHAPHOM PEXUME

— Pacuer nepexonnbix nmporeccoB B JIDL nsymst metogamu

—  Pacuer napameTpoB TpaH3uCTOpa (IKBHBAJIICHTHAsI CXEME- YETHIPEXITOIIOCHHUK C 3aBUCHMBIMH
UCcTOYHMKaMH), Pacder mapameTpoB KacKaIHOTO COCIMHEHHs TpaH3UCTOpa W Harpy3ku. OdopmiieHne
MOSICHUTENILHOW 3aITUCKH K KypCcOBOM pabore.

— Pacuer napamerpoB Harpy3ku. MccienoBanue 4aCTOTHBIX CBOMCTB Harpy3Ku

14.2. TpeGoBaHuUs K OLIEHOYHBIM MAaTepPHAIaM IJISl JIML ¢ OTPAHNYEHHBIMH BO3MOKHOCTSAMH
310POBbSI H HHBAJIHI0B
Jnsa num ¢ OrpaHUYEHHBIMM  BO3MOXKHOCTSIMM  3[J0POBbSI M HMHBAJIWJOB IPELYCMOTPEHBI
JIOTIOJTHUTEJIbHBIE OIICHOYHbIE MaTepHallbl, IEpeueHb KOTOPBIX yYKa3aH B Tabnuue 14.
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Tabnuma 14 — JlononHUTENbHBIE MaTEPUATIbl OIICHUBAHUS IS

3I0POBBSI 1 UHBAJIUIOB

Jian ¢ OIrpaHUYCHHBIMU BO3MOKHOCTAMU

Kareropun
o0yJaromuxcs

Buapl JOMOIHUTENBLHBIX OIEHOYHBIX
MaTepHuaoB

@DopMBI KOHTPOJIS U OIICHKH
PE3yNbTaTOB O0YUCHHUS

C HapyueHusIMu
ciyxa

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

[Tpeumy1iecTBEHHO MUCbMEHHAS
IIPOBEpKa

C HapylieHusIMu
3peHHS

CobecenoBanue Mo BOIIPOCAM K 3a4eTy,
OIIpOC IO TEPMUHAM

ITpeuMyIIeCTBEHHO YCTHAs MPOBEPKa
(MHAMBHYATBHO)

C HapymeHusIMHI
OIIOPHO-
JBUTATEIbHOTO
anmapara

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

[IpenMyIiecTBEHHO AUCTAHIIMOHHBIMA
METOJaMU

C orpaHMyYeHUSIMU TIO
00IIEME TUITTHCKUM
MMOKA3aHUSIM

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

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

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

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

B IIeUaTHOM opme;

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

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

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

MMCbMEHHO Ha Oymare;

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

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

Ju1s1 i1 ¢ HApYLIEHUsIMM 3PeHUs

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

J1s U ¢ HapylIeHHsIMU cIyXxa:

B (hopMe AIIEKTPOHHOTO JOKYMEHTA,
B IIeUaTHOM opme.

JJis1 1M1 ¢ HapylIeHUsIMU ONIOPHO-IBUIaTeIbHOI0 annapara:

B (hopMe AIIEKTPOHHOTO JJOKYMEHTA,
B IIeUaTHOM opme.

[Ipu HEOOXOMMMOCTH JUIsl JIMIl C OTPAHWYCHHBIMH BO3MOXXHOCTSIMH 370POBbS U WHBAJIHJIOB
MpoLeypa OIEHUBAHUS PE3yIbTAaTOB 00YUICHUS MOKET TPOBOAUTHCS B HECKOIBKO 3TAIOB.
€HUS MOXET MPOBOJIUTHLCS B HECKOJIBKO ATaIOB.
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