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VYpoBeHb 00pa3oBaHus: BhIcIIee 00pa3oBaHue - 6akaJlaBpuaT

Hampasnenune moarotoBku / cnenuanbHOCTh: 11.03.02 UHEPOKOMMYHUKAIIMOHHBbIE TEXHOJIOTHM W
CHCTEMBbI CBSI3U

Hamnpasnennocts (mpoduns) / cnenmanu3zanus: LllndpoBoe Tenepaauosemanue

®opma 00y4eHus: OUHast

®akynpreT: PT®, Paguorexunyeckuii pakyabrer

Kadenpa: TY, Kajdeapa tesieBugeHus1 U ynpaBJeHHs

Kypc: 1,2

Cemectp: 2,3

VYuebOnsii man Habopa 2018 roma

Pacnpenenenne paboyero BpeMeHU

Ne Bunasl yueOHOI nesITeIbHOCTH 2 cemecTp 3 cemecTp Bcero Ennuuiet
1 |Jlexkmun 26 36 62 4acoB
2 |IlpakTuueckue 3aHATHS 22 18 40 4acoB
3 |JlaGoparopHbie pabOTHI 16 16 32 4acoB
4 | KoHTpoOJb caMOCTOATENBbHOM paboThI 0 10 10 4acoB

(KypcoBo# TTPOEKT / KypcoBasi paboTa)
5 | Bcero ayauTopHbIX 3aHATUN 64 80 144 4acoB
6 | CamocrosiTenpHas paboTa 44 64 108 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.
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
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

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

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

Pabouvas mporpamma AMCHHUIUIMHBI COTJIAaCOBaHa C (PaKyIbTETOM U BBITyCKaroLIeH kadeapoil:

Hexan PT® K. 1O. IlomoRra
3aBenyronii BEITyCKaIOei kad.

TY T. P. I'azu3oB
OKCHepThI:

noreHT kad. TOP C. U. Boromosos

JloneHT Kadeapsl TeIeBUICHUS U
ynpasiienus (TY) A. H. bBynnakos
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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. 3apayu QM CcHUNJINHBI
OcHOBHOM 3a/1aueil AUCIUIUIMHBI SBJISIETCSI OCBOCHUE CTYACHTaMHU:
- COBPEMEHHBIX METOJIOB aHAJM3a INEKTPUUYECKUX LIeTIel C COCPETOTOUYECHHBIMU MapamMeTpamMu
B YCTAHOBUBILIEMCS U MEPEXOJTHOM PEKUMAX;
- METOJIOB aHaju3a JJIEKTPUYECKUX Leneil ¢ JIMHEWHO-pacHpeeIeHHbBIMU IapaMeTpaMu —
JUTMHHBIE JTMHUU TTPU TaPMOHUYECKOM BO3/I€HCTBUH;
- OCHOB CHHTE€3a JIMHEHHBIX 3ekTprudeckux uenei (JIDLL) ¢ cocpenoToueHHbIMU MTapaMeTpamu.

2. Mecro qucuuniausbl B cTpykrype OITOII

Hucnunmuna «Teopus anektpudeckux neneii» (b1.B.O/JI.1) otHocuTCs k O6ioky 1 (BapuatuBHas
YacTh).

[IpenmecTByomUMU  TUCHUIUIMHAMY, (QOPMUPYIOIIMMH  HayajlbHbIE 3HAHUS, SIBJISIOTCS:
Maremaruka, Ouzuka.

[Tocneayromumu AUCHUIUIMHAMU sBJstoTCs: [IpakThka mo moiydeHHio NpodecCHOHaIbHBIX
YMEHUH H ombITa Mpo(pecCHOHANBHOW NesATeNbHOCTH, Paauonepenaromye yCTpOWCTBA CUCTEM
pPaguoCBs3M M PaauoNOCTymna, PaguonpueMHble YCTpOWCTBA CHUCTEM pagUOCBA3M U Paguoa0CTyIa,
CurHansl 3J1€KTPOCBS3HM, DIEKTPOMATHUTHBIE TIOJI U BOJIHBI, DJIEKTPOHHUKA.

3. TpeboBaHus K pe3yJibTaTaM OCBOEHMSI JUCIUNJIMHBI

[Tponecc n3yueHust JUCUUIUIMHBI HAIIPaBJeH Ha (POPMUPOBAHUE CIIETYIOIUX KOMIIETEHIIMN:

— IIK-7 roToBHOCTBIO K M3YYEHHUIO HAyYHO-TEXHHUYECKOW HH(OpMAIUH, OTEUYECTBEHHOTO H
3apy0e’KHOT0 OMbITA IO TEMATUKE IIPOEKTA;

— IIK-9 ymeHueM mpOBOAUTH pacdyeTbl MO MPOEKTYy CETEH, COOPYKEHUM M CpEencTB
MH(POKOMMYHUKAIIUI B COOTBETCTBHM C TEXHHYECKHUM 33/IaHUEM C HCIOJIb30BAHMEM KaK CTaHAAPTHBIX
METOJIOB, NIPUEMOB U CPEICTB aBTOMATU3ALMKM IIPOEKTUPOBAHMS, TaK U CAMOCTOATEIBHO CO3AABACMBIX
OpPUTMHAJIBHBIX IIPOTpamM;

B pe3ynbraTe n3ydeHus AUCHUILIUHBI 00Y4arOLUCs JOIKEH:

— 3HATb - METOJAbl U CPEACTBA TEOPETHUYECKOr0 M OKCIEPUMEHTAJIBHOIO HCCIIEIOBAHUS
JJIEKTPUYECKUX LIETIEH NPU IIPOU3BOJIBHBIX BO3IEHCTBUSX; - OCHOBHBIE METOJbl aHAIN3a JJICKTPUUECKUX
Lened B yCTAHOBUBILEMCS PEXKUME ITPU FapMOHUYECKUX BO3ICHCTBUAX; - METObI aHAIN3a IIEPEXOAHBIX
IIPOLIECCOB B JIMHEWHBIX DJIEKTPUYECKUX LEMAX; - YaCTOTHBIE XAPAKTEPUCTHUKU M BPEMCHHBIC
XapaKTEPUCTUKU DIIEKTPUYECKUX LIENEH; - OCHOBBI TCOPHM YETBIPEXIOIIOCHUKOB; - OCHOBBI TCOPHH
enei ¢ pacrpeieICHHBIMU TapaMeTpaMu; - OCHOBBI TEOPUH aHAJIIOTOBBIX AIEKTPHUUECKUX (DUITHTPOB.

— YMeTb - ONUCHIBaTh U OOBSCHATH MPOLECCH B NIEKTPUUECKUX LEMAX; - CTPOUTH MOJAEIH
JNEKTPUYECKUX LENeH, pelaTh 3aJadyd IPOCKTUPOBAHUSA OTIENbHBIX Y3JIOB CETEH; - YUTaTh
JJIEKTPUYECKUE CXEMBI PAAUODIEKTPOHHBIX YCTPOMCTB; - PACCUUTHIBATE U U3MEPATH I1ApaMETpbl U
XapaKTEPUCTUKHU JIMHEUHBIX JIEKTPUYECKMX LENEH; - PaCCUMUTHIBATh M aHAIM3UPOBATH DICKTPUYECKHE
LIENU B YCTAHOBUBILIEMCS U HEYCTAaHOBUBIIIEMCS PEXKMMAaX Ha NepCOHaIbHBIX DBM.

— BJaJAeTb - HaBblKaMM IUIAHUPOBAHMA M IPAKTUYECKOTO BBINOJHEHUSA JEHCTBHA,
COCTaBJISIONINX YKAa3aHHBIC PAHEE YMEHHUS B OTBEICHHOE Ha BBINOJHEHUE KOHTPOJIBHOTO 3alaHUs BpEMS;
HaBbIKAMHM CaMOAHA/IM3a pe3yJbTaTOB, B YaCTHOCTH, HAaBBIKOB MOJEIMPOBAHMUS IIPOLECCOB B

QJICKTPHUYCCKUX MEIIX C HCIIOJb30BAHUEM COBPEMCHHBIX BBIYUCIUTCIBHBIX CPEACTB. - HABbBIKaMU
OKCIICPUMCHTAJIIBHOT'O UCCICAOBAHUS IJICKTPUUCCKUX 1erneit B paMKax (bI/ISI/I‘-IGCKOFO 1 MaT€MaTH4YCCKOI'o
MOACIINPOBAHUS.

4. O0bemM AUCHMILVINHBI U BUbI y4eOHOH padoThl
OOmast Tpyl0OeMKOCTh JUCHMIUIMHBI cocTaBiseT 8.0 3a4eTHBIX €JUHMLBI M IpPEACTaBICHA B
tabmure 4.1.
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Tabnuna 4.1 — Tpy10eMKOCTh TUCITUTLIAHBI

Bunpr yueOHOM neaTenbHOCTH Bcero gacos Cemectpsbl
2 cemecTp 3 cemecTp
AyIuTOpHBIE 3aHATHUS (BCETO) 144 64 80
Jlexuu 62 26 36
[IpakTHueckue 3aHsATUS 40 22 18
JlaboparopHbie pabOTHI 32 16 16
KoHTpoisib caMocTosTENhHOM paboThI (KypCOBOM 10 10
MPOEKT / KypcoBasi paboTta)
CamocrositenpHas paboTa (Bcero) 108 44 64
BrimotHeHNE KypCcOBOTO MpoeKTa (padoThl) 22 22
BoinosnHenne MHANBUYAJIbHBIX 3aJaHUI 15 9 6
Odopmiierre oT4eTOB MO JTA00PATOPHBIM 26 10 16
paboram
[ToaroToBka K 1ab0paTOpHBIM padoTaMm 10 10
[TpopaboTka TeKIIMOHHOTO MaTepraia 14 8
[ToaroroBka K MpakKTUYECKUM 3aHSITHUSM, 21 9 12
ceMHUHapam
Bcero (0e3 3x3ameHa) 252 108 144
IToaroroBka u cmaua 3K3aMeHa 36 36
OO0mmas TpyA0€MKOCTb, 4 288 108 180
3adeTHbie EauHuUIIbI 8.0 3.0 5.0
5. Coaepsxkanue Q¥ CHUNTHHBI
5.1. Pa3gesnl AMCOUILINHLI H BUALI 3aHATHI
Pazensr TUCHIUIUIMHBI ¥ BUBI 3aHSATUN IPUBEICHBI B Tadmie S.1.
Taomuua 5.1 — Pa3aensl IUCIUIUINEEL U BUABI 3aHATHA
2 ) =y ) 2 ,‘;“\ 2 =
: : : > o Q s g
= = © [t} Q 8 = O T
: S < < 8 S a )
HazBanus pa3nenoB AUCHUILTUHBI % ) o - > o O &5
= g G = 2 5 O s E
o S < = o 9 Q. 3
2 cemecTp
1 Brenenue; 6 2 4 7 0 19 [1K-7, [IK-9
2 OCHOBHBIE METOIBI aHAJIN3a 10 14 8 23 55 TIK-7, IIK-9
JIMHEWHBIX AJIEKTPUYECKUX LIETICH B
YCTaHOBUBIIIEMCS PEIKUME
3 KoMIUIEKCHBIE U ONIEpaTOPHBIE 10 6 4 14 0 34 [1K-7, 11K-9
¢ynkuuu nenu. YactoTHbIe
XapaKTepUCTUKU
Hroro 3a cemectp 26 22 16 44 0 108
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3 cemectp

4 Pe3oHaHCHBIE LICITH 6 2 4 14 10 26 TIK-7, IIK-9
5 Teopwust 4eTHIPEXITOTIOCHUKOB 10 6 4 26 46 [1K-7, 11IK-9
6 Llenu ¢ pacrpeneneHHBIMU 8 4 4 8 24 [IK-7, [IK-9
napaMeTpamu

7 IlepexonHble IPOLIECCH B 8 4 4 14 30 [IK-7, TIK-9
JMHEHHBIX AIEKTPUUECKUX LIETIAX

8 BpemeHHbIEC U YACTOTHBIE 4 2 0 2 8 [IK-7, IIK-9
XapaKTePUCTUKU U X B3aUMOCBS3b

Hroro 3a cemectp 36 18 16 64 10 144

Utoro 62 40 32 108 10 252

5.2. Conep:xxaHue pa3iesioB JMCHUILIHHBI (110 JEKIIUSIM)

Coneprkanue pa3iesoB AUCIUIUTHH (I10 JICKITUSAM) IPUBEICHO B TabmuIe 5.2.
Tabmuia 5.2 — Conepxkanue pa3ie’aoB TUCIUILINH (TI0 JIEKITHSIM)

HaszBanus pasznenos

Coneprxanue pa3iesoB AUCITUTUTHMHBI 110 JICKITUSM

TpynoeMKoCTb,

q

dopmupyembie
KOMIICTCHIIUN

2 cemecTp

1 Beenenue;

OCHOBHBIE ONPENIECTICHNS U TTOHATHS: DJIEKTPUUECKUI
TOK, LI€T1b, KOMIIOHEHTBHI, 3JIEMEHTHI LIETH, TapaMeTPhI
3JIEMECHTOB, TOIIOJIOTHS CXeMbI. M teanspHbIe
3JIEMEHTBI: COMPOTUBJICHUE, UHAYKTUBHOCTb,
€MKOCTbh, HCTOYHHK 3.7.C., HCTOYHHK TOKA.
3aBUCHUMBbIEC UCTOUYHUKU; OTIEPALIMOHHBIN YCUIIUTENb;
SKBUBAJICHTHBIC (paboune) MOICTH JIEMEHTOB IICTIH.
Tunel 371eMEHTOB (JTMHEHHBIC, HETUHEHHBIC U
rapaMeTpUIeCKue), UX CBOMCTBA, 0003HAYCHHS,
3JeMEHTHBIE ypaBHEHUs. CXeMbl LIeNH (CTPYKTYPHBIE,
MPUHIIMIHAIIbHBIC, SKBUBAJICHTHBIE). OCHOBHbBIE
SHEPTreTUYECKUE COOTHOICHHUS B IIeNu: 3aK0Hbl OMa,
Kupxroda, mouHocTs 1 6amaHc MoIHOCTEH (715
MI'HOBEHHBIX 3HAUEHUI); YCTAHOBUBILUICS U
HEYCTAaHOBUBIIUHCS PEKUMBI paOOTHI IIEMH; TTOHSATHE
JBYXIIOJIOCHHUKA, YETHIPEXIOIIOCHHKA,
MHOTOITOJIIOCHHKA; TUIIOBEIC BXOJIHBIC BO3/ICHCTBHS B
TEOPHH IIeTeil; MaTeMaTu4YecKas MOJENb [eNu
(MMLI) B BuaE cuCTEMBbI YpaBHEHUM U B BUJIE

Qg QepeHInanbHOr0 YpaBHEHUS LIETH; 3aBUCHMOCTD
MeTo10B pemiennss MMII ot Tuna nenu u pexxuma;
3ajaun gucuuminael T,

ITK-7

Htoro

2 OCHOBHBIE METO/IBI
aHaJIN3a JTMHEHHBIX
ANEKTPUYECKHUX LIETIEN B

Tema 1: MeToa KOMIUJIEKCHBIX aMIUTUTY/ -
O6ocHOBaHME BRIOOpA TAPMOHUYECKOTO CUTHAJIA,
napameTpbl FTApMOHUYECKOTO CUTHAJIA, TOCTOSIHHOE

ITK-7, IIK-
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YCTaHOBHBILIEMCSI
pexume

BO3JIEHCTBUE — KaK YaCTHBIN CIydail
rapMOHHUYECKOT0; METO]I KOMILJIEKCHBIX aMILTUTY/]
(MKA), anre6pan3zanus MMII, 3akonsr Oma u
Kupxroga B KoMIIeKCHOH (popme, MOIIIHOCT U
OaJlaHC MOIITHOCTEH B KOMIUJIEKCHOM (hopme;
TPEYrOJIbHUKH COIIPOTUBIICHUM, IPOBOJAUMOCTEH,
MOIIHOCTEW; BEKTOPHBIE TUArpaMMbl TOKOB U
HanpspkeHni. Tema2: DKBUBaJIeHTHbBIE
npeoOpa3oBaHus y4acTKOB 1ienu - OnpeaeneHne
SKBUBAJICHTHBIX CONMPOTUBIICHUN YYaCTKOB IEIH.
Bunawr coenmuenns (mociaemoBaTenbHOe,
napajuieJIbHOE, MOCIeA0BaTeIbHO-TApAIIEIBHOE), UX
SKBUBAJICHTHOE MPEe0Opa30BaHNUE; YKBUBAJICHTHOE
npeoOpa3oBaHKe TEHEPATOPOB TOKA U HATIPSHKEHUS;
MEPEHOC UCTOYHHUKOB TOKA U 3.11.C. B IPYTUE BETBU;
LIETIH CO B3aMMOMHIYKILIMEH, pa3BsizKa
WHAYKTUBHOCBsI3aHHBIX 1eneid. Tema 3 : MeToasl
aHaJM3a CJIOKHBIX Lene - MeTo1 KOHTYPHBIX TOKOB
Y METO/JI Y3JIOBBIX MOTEeHIHANOB. [lonyyenue
kaHoHn4Yeckux MMII Ha OCHOBE COOTBETCTBYIOLIUX
3akoHOB Kupxroda; yMeHbIIIeHHE YnciIa HCKOMBIX
HEM3BECTHBIX; MaTpuy4Has Gopma 3anucu MMII u ee
perieHue. MalmHHABIA METO/1 aHaI3a 1ereil Ha 6aze
METO/a Y3JIOBbIX MOTEHLIUANOB..MeTO 1 Hal0KEeHUS
(Teopema 0 HAJIOKEHUU perieHuii).Meto
SKBHBAJIEHTHOTO reHeparopa. Teopema 00
SKBUBAJIEHTHOM reHeparope. OnpeeneHue Toka B
OTJEIHbHOI BETBH ICIIM METOJIOM SKBHUBAJICHTHOIO
reHeparopa.

nenu. YactoTHbIe
XapaKTEePUCTUKU

OTepaTOpPHOM (PYHKITMU HA OCHOBE
nuddepeHaIbHOro ypaBHeHus nenu. Csizb
KOMIUIEKCHOM U omepaTopHOi pyHKIM. BxoaHbe n
nepenarounsle pynkuunTema 2: YacToTHbIE
xapaktepuctuku JIDI] - Onpenenennie AYX n @YX
Ha 0a3e KOMIJIEKCHON (yHKIMHU. YacTOTHBIE
xapaktrepuctuku (UX) RC, RL u RLC-ueneii.
Ocob6ennoctu UX neneit, MoJiesin KOTOPBIX COAEpIKAT
€IMHCTBEHHbBI PEAKTUBHBIN 3JIEMEHT, HECKOJIBKO
OJIHOTHUITHBIX PEAKTUBHBIX JIEMEHTOB, PA3HOTHUITHBIE
peaKkTUBHBIE 3JIeMEHThI. Da30BbIi pE30HAHC U
METOAMKA ONpPEeIeNICHUs PE30HAHCHBIX YaCTOT
PE30HAHCHBIX COMPOTHUBJIECHUN. YETHOCTH aKTUBHOM U
HEUYETHOCTh PEaKTUBHOMN COCTaBIISIOMINX
CONPOTUBIIEHUS OTHOCUTENBHO 4acTOThl. [loHsATHE
nosiockl nponyckanus nenu (II1L), meroanka
onpeaenenus [II1L. Tema 3: YacToTHbIE
XapaKTEPUCTUKU PEAKTUBHBIX ABYXITOIIOCHUKOB -
Onpenenenne peakTUBHOTO AByxnostocHuka (PJI),
ocobenHoct AUX u ®UX PJI; nuarpammsl
PEaKTUBHBIX CONPOTUBIIEHUN, OCHOBHBIE ITPABUJIA UX

Htoro 10
3 KoMIuieKkcHbIE U Tema 1: TloHsiTHE KOMITJIEKCHOM U ONIEPaTOPHOU 10  |TIK-7, IIK-
orneparopHblie GpyHkunu | pyHkun - OcHoBHBIE onpeaeneHus. OOt Bug 9
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noctpoenust; [lpumenenue nuarpamm P/ s
KadecTBeHHOro aHaian3a UX 1erneii ¢ MaJbIMU
norepsamu.IIpumenenne 9BM nnst pacuera
KOMIUICKCHBIX BXOJHBIX U MIEPEIATOUYHBIX (YHKIIHH,
YaCTOTHBIX XapAKTEPUCTUK AIEKTPUUECKUX LETIEH,
aBTOMAaTHU3allMs pacuera.

Htoro

10

Hroro 3a cemectp

26

3 cemectp

4 Pe3oHaHCHBIE 1IEMN

Tema 1: OnuHOUHBIE KONIEOATENbHBIE KOHTYPHI -
SIBneHue pe3oHaHca U €ro 3HAYCHHUE B PAJUOTEXHUKE
1 31eKTpocBs3u. [locnenoBarenbHbIi U
MapajiebHbId PE30HAHCHBIE KOHTYpPHI. Pe3oHaHC
HanpspkeHusd, Toka.llocnenoBaTenbHbIN
KoJieOaTeNbHBI KOHTYp. Pe3oHaHCcHas yacToTa.
OrnpezeneHre TOKA U HAMIPSKEHUN HA yYaCTKE LIETH
IIpu pe3oHaHce. BektopHas auarpamma.
DHepreTUYeCKue COOTHOUIECHUS IIPU PE30HAHCE.
BxonHoe conpoTuBiienre KoHTypa. HacToTHbBIE
XapaKTEPUCTUKU: PE30HAHCHAS KpUBas (aMIUIUTYIHO-
4acTOTHAs XapaKTepUcTuka u ¢pazo-4acToTHas
XapaKTePUCTHKA). AOCOTIOTHAS M OTHOCUTEIbHAS
paccTpotika. JJoOpoTHOCTh KOHTYpa.
N30upatenbHOCTh U TI0JI0Ca TIPOITYCKAHMSI.
Koaddumnuent nepegaun KoHTYpa 1Mo
HanpspKeHU 0. TUTIBI TapaJuIeTbHBIX KOJIe0aTeTbHBIX
KOHTYpOB (ITIPOCTOM, C pa3/IeICHHbIMU
WHJYKTUBHOCTSAMH, Pa3/IeJICHHBIMU €MKOCTSIMU),
0000mrenHas cxeMa. Pesonanc Tokos. Pe3onancHas
yacTtoTa. PesonancHoe conporusienue. OnpeaeneHue
TOKOB B BeTBsAX. BekTopHas nuarpamma. MoniHocTh
pu pe3oHaHce. YacToTHbIE XapaKTEPUCTUKU
MIPOCTHIX U CIOKHBIX NapAJIEIbHBIX KOHTYPOB.
BinnsHue BHEIIHUX LIETIE HA YaCTOTHBIE
XapaKTEPUCTUKHA KOHTYPOB

Htoro

ITK-7, IIK-

5 Teopus
YETHIPEXITOIIOCHUKOB

Tema 1 OCHOBBI TEOPUH E€THIPEXIOIOCHUKOB!
Omnpenenenue u KiaccupUKanus
YETBIPEXIOIIOCHUKOB. OCHOBHBIE ypaBHEHUS
YeThIPEXIOMOCHUKOB [lepBUUHBIE MapamMeTpbl
YETBIPEXIIOIIOCHUKOB. PeryispHoe coequHenue
YeThIPEXIOIIOCHUKOB. BXoHbIE U IEpeaaTouHble
(GyHKIMN Harpy>KEHHBIX YETHIPEXIIOIIOCHUKOB.
XapakTepuCcTUUECKUE MapaMeTphl MaCCUBHBIX
4eTBIPEXIOIOCHUKOB. KackanHoe coennHeHne
XapaKTEPUCTHUUECKHU COTTIACOBAHHBIX
YETBIPEXIIOJIOCHUKOB. YEThIPEXIIONIOCHUKH C
oOpaTHoi#i cBsi3bt0. Tema 2. ®unbTpel: Haznauenue u
knaccudukanus GuibTpoB. [lomock! npo3payHocTy U
3anepxuBanus. O0mui anaau3 GrIbTPoB 6€3 MOTEPh.
OuinbTpsl THHA «K>». OUIABTPHI HUKHUX YACTOT,

ITK-7
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BEPXHHUX 4acToT. [IpenmyiecTsa n HepOCTaTKN
bunbTpoB THIA «K>». OUIBTPEI THTIA «M>».
ITocenoBarenbHO-IPOU3BOJHBIC U TIAPAILIEIBHO-
MIPOU3BO/IHBIE TIOJY3BEHbS: BBIBOJ, OOIIMIA aHATHU3,
npuMepbl. bessinaykTuBHBIE GUIBTPHI. [laccuBHbIE 1
akTuBHBIE RC-punbTpbl. KoppekTopsl 4acTOTHBIX
xapakTepucTuk. [lommHOMHUaNbHBIE QUIIBTPBI.

HUroro

6 Llern ¢
pacrpeneneHHBIMA
napaMeTpamMu

JUtnHHBIE TUHUK. [IByXIIPOBOAHAS JTUHUS KaK IIPUMEP
LIENU C pacHpeesIeHHbIMU ITapameTpamu. [lepBruunsbie
IapaMeTpsl OHOPOAHOM JINHUH.
Juddepenunanbuble ypaBHEHHs TUHUU. Pemenne
YPaBHEHHH JUIsl YCTAHOBUBILETOCSI TADMOHUYECKOTO
Bo3aelncTBus. [lagaromas u oTpaxeHHas BOJIHBI B
JUHUHM. BTOpUYHBIE TapaMeTphl: BOJTHOBOE
COIIPOTHBIIEHHUE, KOA(PPHULIMEHTHI pacpOCTpaHEHUs,
3aryxaHus (ocnabneHus) u ¢aspl. Y CIOBH
HEUCKaXeHHOU nepenaun. da3oBas U rpynmnosas
CKOPOCTH H JUIMHA BOJIHBI. Y DABHCHMSI JINHUU B
runepOonuueckux GpyHKusax. Bxognoe
COIIPOTHBIICHUE JINHUU. JIMHUA Kak
4eThIpexnotocHUK. JInnus 6e3 noreps Pexxumel B
JIMHUM NP PA3JIMYHBIX BUAX HATPY3KU
(cormacoBaHHasl Harpy3Ka, X0JI0CTOHN X0J1, KOPOTKOE
3aMBIKaHUE, PEaKTUBHAs HAarpy3Ka, HECOIJIACOBAHHOE
aKTUBHOE M KOMIIJIEKCHOE COIIPOTUBIIEHHUE).
Koaddumnment orpaxkenus. Koaddurnment oerymieit u
CTOsIYeH BOJHBI. JIMHUA, HarpyKEHHasl aKTUBHO-
PEaKTUBHBIM CONPOTUBJICHUEM./IMHNS Kak
COTJIaCYIOUIHH TpaHchopMaTop, Kak U30JIATOp, KaKk
PEaKTUBHOE CONPOTUBIIEHNE, KaK KOHTYp, Kak (unep,
Kak (hopMupoBaTens NpSIMOYTOJIbHBIX
umnyabcoB.llonsitue S-napamerpon
YETBIPEXIOJIIOCHHKA, BKIIFOUEHHOTO MEXKAY
JUIMHHBIMH JINHUSIMU.

HUroro

ITK-7

7 IlepexoiHbIE MPOLIECCHI
B JIMHEWUHBIX
AJIEKTPUUCCKUX TIETISAX

Temal. OCHOBHBIE TOHATHS TTEPEXOAHOTO MpoIlECcca:
[Tepexonusrit mpouecc (ITI1) kak yacTHbIN ciyyait
HEYCTAaHOBUBILIETOCA peKUMa. Y CIIOBUSA
Bo3HUKHOBeHU 111, nmurensrocts TII. [Tpunaiun
HEMPEPBIBHOCTH JJIS 3apsi/ia, TOTOKOCLECTUICHUS U
SHEPTHUU B JIt0OO0H 1ETH; 3aKOHBI KOMMYTAIIHH IS
nuHeitHoM nenu. HavanbHbie yCTOBHS: HE3aBUCUMBIE
Y 3aBHCUMBIE, HYJIEBbIE U HEHYJIEBbIC, METOIUKA
ONpEACIICHUS 3aBUCUMBIX Ha4aJIbHBIX YCI0BUW. Tema
2 . Knaccucueckuii meton pacuera [111: Meroast
ananu3a [1I1 kak criocoObl pereHus
mudepeHIMaTbHOTO YpaBHEHUS TSI MOJICTH
MOCJIEKOMMYTAllMOHHOMW L. BeIHYXAE€HHAs U
CBOOO/THASI COCTABJISIONINE, XapAKTEPUCTHIECKOE
ypaBHEHHUE LIETH, CBSI3b BUJ1a KOPHEH
XapaKTEePUCTUYECKOTO YPAaBHEHHUS U XapaKTepa

ITK-7
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CBOOO/IHBIX COCTABIIAIOIINX; ONPe/IeTICHIE
IIOCTOSIHHBIX MHTETPUPOBAHUS, IOPSIIOK PACUETA;
MIpaKkTUYECKasi OrPaHUYEHHOCTh IPUMEHEHHUS
Mmetona.Tema 3. Oneparopusliii MmeTo pacuera I1I1:
Anrebpaunzanus auddepeHInaaTbHOTO YpaBHEHUS
MOCIIEKOMMYTalMOHHOM cucTembl. [IpeobpazoBanue
Jlannaca, TeXHHKa EPEX0/1a K OpUTHHAILY,
HEKOTOpbIe CBOMCTBa MpeodpazoBanus 1o Jlammacy.
[TonsiTHE ONEPATOPHOrO BXOHOTO COMPOTUBIICHUS
AByXHoJtocHUKa. [lopsiok pacueta onepaTopHbIM
MeToa0oM. HeBO3MOKHOCTh HCIIOJIb30BaHUS METO/I0B
ananu3a [1I1 B HOLI.IlepexoaHbie mponeccs B
Pa30MKHYTOM U KOPOTKO3aAMKHYTOM JTUHUM MPHU
BKJIFOUEHUHU UCTOYHUKOB ITIOCTOSIHHOT'O HAIPSKEHUS U

TOKA.
Hroro
8 BpeMennsie 1 UcnseiTatensubie curnansl. OnpeaeneHue 4 [TK-7
YaCTOTHBIE IIEPEXOHOM U UMITYJIbCHON XapaKTEPUCTHK,
XapaKTEPUCTUKH U UX Pa3MEPHOCTh XapaKTEPUCTHK, UX B3aUMOCBA3b.BbIBOJ
B3alMOCBS3b COOTHOIIEHUH, CBSI3bIBAIOIINX OIIEPATOPHBIE U

BpEeMEHHbIE () YHKIIHH.

Hroro 4
Hroro 3a cemectp 36
Hroro 62

5.3. Pa3enbl AMCUMIIMHBI U MeKIUCHUNIMHAPHBbIE CBA3M € 00ecneYuBAIIUMH (MpeabITyIHMH)
U o0ecneynBaeMbIMU (MOCJIEIYHOIIMMH) U CHUILTHHAMMA
Pazaenbl qucuIInHbl U1 MEKIUCITUTIIMHAPHBIE CBS3M C 00CCIICUMBAIONIMMHU (TPEABITYIIIMMH) U
obecrnieunBaeMbIMU (TTOCIETYIOIIUMHA) JUCIUILTHHAMHY MPEACTaBIEHBI B TabmuIe 5.3.
Tabmmma 5.3 — Pa3genbl IMCHUIUIMHBI U MEKIUCIIUTUTMHAPHBIE CBSI3H

No pa3nenoB 1aHHON AUCITUTUTMHBI, UISI KOTOPBIX HEOOXOAMMO

HarMeHOBaHME TUCIMILIIAH U3ydyeHHne 00ecreunBaloNIuX U 00eCeYMBaeMbIX JUCIUILUINH
1 2 3 4 5 6 7 8
IIpeamecTByromue AUCUUTLIMHBI
1 Maremaruka + + + + + + +
2 Qusuka +

[Tocnenyromue TUCIUTIITMHBI

1 3ammTa BBITYCKHOM
KBaJTM(PUKAIIMOHHOHN paboThI,
BKJTFOYAs TIOJITOTOBKY K + + +
Mpole1ype 3alUThl U
MIPOIIEAYPY 3aIIUTHI

2 KoMIOHEHTHI IMHUI CBS3H,
3JICKTPOMAarHUTHAS
COBMECTUMOCTH U yIPABIICHUE
PaanuoYacTOTHBIM CIIEKTPOM

3 Papuonepenatomiue
yCTpOMCTBA
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4 PapnonpuemMHbIe yCTPOUCTBA

5 CurHasl 3JIEKTPOCBSI3U +

6 DIeKTpOMarHUTHBIE MOJIS U
BOJIHBI

+ +

5.4. CooTBeTcTBHE KOMIIETCHIIU, JOPMHUPYEMBbIX NPH U3yYeHUH THCHUILINHBI, U BU0B 3aHATHI
CooTBeTcTBHE KOMIETEHINH, (HOPMUPYEMBIX MPHU W3YYEHUU AUCHUIUIMHBI, U BHUJOB 3aHATUH

MPEACTABICHO B Tabnuie 5.4.

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

3aHSATUN

Bungl 3angstuit

Kommereniu
KCP
(KII/KP)

DopMBbI KOHTPOJIS

Jlex

[Tpak

3aH.
+ | JIa6. pab

T1K-7 + +

+ |Cam. pa0.

Kontposbnas paboTa,
JlomalirHee 3agaHue,
Ortuer no
UHIUBUIYATEHOMY
3aJaHuIo, 3aluTa
oruera, IIpoBepka
KOHTPOJIBHBIX padoT,
Otuer no nabopaTopHOH
pabore, Onpoc Ha
3aHATHAX, 3allATa
KYPCOBBIX ITPOEKTOB
(pabor), 3auer,
Pacuernas pabora, Tecr,
Otuer o KypcoBoi
pabore

[K-9 + + + +

KonTponpHas padora,
Jlomarmaee 3amanue,
OTyer no
WHIUBUTYATbHOMY
3aJaHuIO0, 3aluTa
otyeTa, [IpoBepka
KOHTPOJBHBIX padoT,
Otuyet no nmabopaTopHOH
paborte, Onpoc Ha
3aHSITHIX, 3alATa
KYPCOBBIX ITPOEKTOB
(pabor), 3auer,
Pacuernas pabota, Tecr,
OTtuer no KypcoBou
pabote

6. UnTepakTHBHBIE MeTOABI U (OPMBI OPraHU3aALHUN 00yYeHHUS

He npeagycmorpeno PYIL

7. JlabopaTopHbie padoThI
HanmMenoBanwue n1abopaTopHbIX pabOT mpuBeaeHO B Tabmwmie 7.1.
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Tabnuua 7.1 — HaumenoBanue 1a00paTOpHBIX paboOT

8 Y =
= 4 =
2 = =
< > 5
HazBanus paznenon HaunmenoBanme nabopatopHbix paboT g &5
2 : S
S 2.
e e g
= S}
2 cemecTp
1 Beenenue; UccnenoBanue 3akonoB Oma u Kupxroda B 4 I1IK-9
AIEKTPUUECKOM 1IeNU IPU TrapMOHUYECKOM
BO3JICUCTBUU
Hroro
2 OCHOBHBIE METO/IBI HccenenoBanue pa3BeTBICHHON IMHEHHON LIETIH IIPU 4 |1IK-9, IIK-7
aHaJIn3a JMHEHHBIX rapMOHHUYECKOM BO3/1EMCTBUU
JICKTPUYECKUX IICTICH B
HICKTpHHeC Heme UccnepoBanue BXOIHBIX U MEPEAATOYHBIX YACTOTHBIX | 4
CTaHOBMBILIEMCS .
y XapaKTePUCTHK allepruoJNYECKUX Lerel IepBoro
FE
p nopsiAKa
Hroro
3 KoMIuiekcHbIE U HccenenoBanue 4acTOTHBIX CBOMCTB PEAKTUBHBIX 4 |1IK-7, IIK-9

omepaTopHbie PYHKIIUU | ABYXITOJTIOCHUKOB
nenu. YacTtoTHEBIE

Hroro 4
XapaKTePUCTUKH
Hroro 3a cemectp 16

3 cemectp

4 Pe3oHaHCHBIE LICITH HccnenoBanne 4acTOTHBIX CBOMCTB 4 |TIK-7, IIK-9

MTOCJIEIOBATEILHOTO U TapaJlJIETbHOTO

KoJie0aTenbHbIX KOHTYPOB

Hroro 4
5 Teopus UccnenoBanne LC- punbTpos 4  |1IK-7, IIK-9
YETHIPEXIOTFOCHUKOB Vitoro 4
6 Lleru ¢ HccnenoBanue JIMHHON JTUHUM B CTALIMIOHAPHOM U 4 I1K-7, TIK-9
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pacnpeaeeHHbIMU
napaMeTpamu

MEPEXOTHOM pexKHMax

Hroro
7 llepexonnsie npoueccsl | MccnenoBanue nepexoaHbIX NPOLECCOB B LETSX I1K-7, TIK-9
B JIMHENHBIX MEPBOT0 U BTOPOTO MOPSAKa
INEKTPUUYECKUX LIETIAX
p = Hroro 4
Hroro 3a cemectp 16
Uroro 32
8. IIpakTHyeckue 3aHATHUS (CeMUHAPHI)
HanMeHoBaHME MPaKTHYECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 8.1.
Tabnuna 8.1 — HanmeHoBaHWE PAKTHUECKUX 3aHATHI (CEMUHAPOB)
v A
5 2 =
2 = =
< 2 5
HaszBanus pasznenos HanmeHnoBaHue mpakTUYECKUX 3aHATHI (CEMUHAPOB) 3 - 5
- : <
> I o
& S 2
= S
2 cemecTp
1 BBenenue; [TocnenoBarenbHOE U apaJUIEIbHOE COCTUHEHNE 2 I1IK-7
CONMPOTUBIIEHUN. «Pa3opBaHHbIE» U «3aKOPOUYECHHBIE»
YYaCTKH AJIEKTpUUeckoil nenu. 3akon Oma B
PE3UCTUBHBIX IETISX .
Hroro 2
2 OCHOBHBIE METOIEI WneanbHble HCTOUHUKHN HAIPSIKEHUS U TOKA, T1IK-7
aHaJIn3a JUHEHHBIX TeHEepaTOPhI, YKBUBAJICHTHBIC TPEOOPA30BaHUS B
JNIEKTPUYECKUX LIETIeH B | CXEeMax C reHepaTopaMu TOKa U HaIPsKEHUS;
TaHOBUBIIIEMCSI
YCTaHo eMe 3akonbl Oma u Kupxroda B 11ensx mocTOSSHHOTO TOKA. 2
eXH1Me
p bananc moutHocTwu.
OCHOBBI METO/]a KOMILJIEKCHBIX aMIUIUTY/L
3akonsl Oma u Kupxroda B KoMIuiekcHOH GopMme. 2
BektopHble quarpaMMbl TOKOB M HallPSKEHUH.
bananc momiHocTH
MeTo bl KOHTYPHBIX TOKOB U Y3JIOBBIX HaIPsKEHUH
MeToJ 3KBUBaJICHTHOTO TeHepaTopa. Pabora ¢
TPOOHO-KOMIUIEKCHBIMU () YHKITUSIMHU
Htoro 14
3 KoMIuieKcHbIE U KommekcHbie pynkiuu. YacToTHbIC 4 [TK-7
orepaTopHbie QYHKIIMU | XapakTepuctuku. [lomoca mpomyckanus
enu. YacToTHbIE
a MYVII ¢ 3aBucuMbIMU UCTOYHUKaMU. OniepaTOpHbIE U 2
XapaKTEPUCTUKU
KOMIUICKCHBIC (DYHKITUU B CXEMaX C 3aBUCHMBIM
HUCTOYHUKOM
Hroro 6
Hroro 3a cemecTp 22

3 cemectp
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4 Pe3oHaHCHEIE 1IENMU OnuHO4YHBIE KOJIeOaTeIbHBIE KOHTYPhI I1IK-7, IIK-
Hroro 2 9
5 Teopus Tema 1 BuyTpeHHue napameTpsl [TK-7, TIK-
YETHIPEXIOIIOCHUKOB YEeTBIPEXTOMIOCHUKOB; Tema 2 XapakTepucTuiueckue 9
MapaMeTpbl YETHIPEXTOIIOCHUKOB; Tema 3 OuiabTpsl
Hroro
6 Llenu ¢ Pacuet napameTpoB 1 peKUMOB B JITMHHBIX JIMHUSAX [TK-7, TIK-
n JIEHHBIMU
pacmpenene Virtoro 9
napameTpamu
7 Tlepexonnsle pouiecchl | Pacuer nepexoansix npoueccoB JIDL. Onpenenenue 4 [K-7, TTIK-
B JIMHEUHEIX HayaJIbHBIX YCJIOBUH, 3aKOHBI KOMMYTalUu , MeTo b 9
JIEKTPUUECKUX LEIAX pacuera 111
Hroro
8 BpemeHnHble u BpeMeHHbIe XapaKTEPUCTUKU LIETIEH U UX CBS3b C ITK-7, IIK-
YaCTOTHBIE 4aCTOTHBIMU. [[OHATHE UMITYJIBCHOW U MTEPEXOTHOMN 9
XapaKTEPUCTUKH U UX XapakTepucTUKu. X B3aMMOCBsI3b
B3aUMOCBSI3b Wroro 2
Hroro 3a cemecTp 18
Hroro 40

9. CamocrosiTeibHasi pabora

Bunasl camocTosTenbHOM paboThl, TPYJ0EMKOCTh U (POpMUpPYEMbIE KOMIIETEHIIMU MTPEICTABICHBI B

Tabaune 9.1.
Tabnuua 9.1 — Bunsl caMocTOATENbHOM padoThl, TPYIOEMKOCTh M (hOpMUpPYEMble KOMIETEHIIUU
3 @]
= z S
2 = =
. e O =
Bunrr camocTosITeILHON S o 20
HaszBanus pasznenos 5] S5 DopMBbI KOHTPOJIS
paboThI S S E
5 &2
a o g
= S
2 cemecTp
1 Beenenue; IToaroroBka x 2 I1K-7, Jlomarmaee 3amanue,
MIPAKTUYECKUM 3aHATHSIM, [K-9 Omnpoc Ha 3aHATHX,
ceMHHapam OtuyeTt no nmabopaTopHOH
Te, Tect
[TpopaboTKa JIEKIIHOHHOTO 1 pabore, Tec
MaTtepuana
OdopMieHre 0TIETOB 1O 4
nmabopaTopHBIM paboTam
Utoro 7
2 OCHOBHBIE METOIEI IToaroroBka x 5 I1K-7, Jlomarmaee 3amanue,
aHaJIM3a JTMHESHHBIX MPAKTUYECKUM 3aHATHSIM, T1IK-9 3ammuTa oTyera,
SJIEKTPUYECKUX LIETIEH B | CEMUHAapam Kontposbnas padoTa,
TaHOBUBIIIEMCSI PEKUM POC Ha 3aHATHUSIX
yCeTaHo eMes pe © [TpopaboTKa JIEKIIHOHHOTO 3 8 poc Ha 34 ’
TYET 110
MaTtepuaina
WHIWBUIYATEHOMY
IToaroroBka K 6
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nabopaTopHBIM paboTam

3aganuo, OT4er 1mo
naboparopHoii padore,

Brimonnenue 9 i
. OBEpKa KOHTPOJBHBIX
WHIUBUAYAIbHBIX 3a1aHUN POBCP P
pabot, Pacuetnas pabora,
Hroro 23 Tect
3 KoMIuIeKCHBIE U IToaroroBka x 2 TIK-7, JlomartHee 3aanue,
orepaTopHble QYHKIIUU | IPAKTHUYECKUM 3aHITUSIM, [1K-9 KonTponbhas pabora,
nenu. YactoTHele ceMHUHapam Otuert no nabopaTopHOH
XapaKTepUCTUKU abore, Tect
P p [TpopaboTka JEKIIMOHHOTO 2 p ’
MaTtepuana
IToaroroBka x 4
nabopaTopHBIM paboTam
OdopmiieHre 0TYETOB TIO 6
nabopaTopHBIM paboTam
Hroro 14
Hroro 3a cemectp 44
3 cemectp
4 Pe3oHaHCHEIE 1IENU IToaroroBka x 2 I1K-7, Jlomarmaee 3amanue,
MPAaKTUYECKUM 3aHATHUSIM, TIK-9 3amuTa otuera, OT4eT 110
ceMUHapam nabopaTopHO# pabdoTe,
Pacuernas padora, Tect
[TpopaboTka JIEKIIHOHHOTO 2 acaeTHad pabora, Tec
MaTepuana
OdopMmieHre 0TIETOB 10 4
nabopaTopHBIM paboTam
BrinonHenue KkypcoBoro 6
npoekTa (paboTh)
Hroro 14
5 Teopus IToaroroBka x 4 I1K-7, Jlomarmaee 3amanue,
YETBIPEXIIOJIFOCHUKOB MIPAKTUYECKUM 3aHATHSIM, [K-9 3amuTa OT4eTa,
ceMHHapaM KonTponbhas pabora,
TUET 10 K BOM
[TpopaboTka JEKITMOHHOTO 2 OTHeT 1o KypcoBo
pabote, OtueT 1o
MaTepuana .
naboparopHoii padore,
OdopmiieHne OTYETOB 1O 4 Pacuernas pabora, Tect
n1abopaTopHBIM paboTam
BrinonHenue KkypcoBoro 16
npoekTa (paboTh)
Utoro 26
6 Llenu ¢ IToaroroska k 2 TIK-7, JlomartHee 3aianue,
pactpenereHHbIMI MPAKTUYECKUM 3AHATHSIM, I1IK-9 3amuTa otuera, OTYeT 11O
napameTpamu CeMHUHapaM nabopaTopHoii paboTe,
Tect
[TpopaboTka JEKIIMOHHOTO 2
MaTepuana
OdopmiieHre 0TYETOB TIO 4
nabopaTopHBIM paboTam
Hroro 8
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7 llepexonnsie npoueccol | [ToaroroBka k 2 I1K-7, Jlomarmaee 3amanue,

B JIMHECUHBIX MPAKTUYECKUM 3aHATHUSIM, TIK-9 3amuTa otuera, OT4eT 1Mo
AJIEKTPUUCCKUX TIETISAX ceMUHapam WHIUBUTYATbHOMY
aHu TYET IT
[TpopaboTka JeKITMOHHOTO 2 safanuio, O ve 0
nabopaTopHO# padoTe,
Marepuaia
Pacuernas pabora, Tect
OdopMieHre 0TIETOB 10 4
nabopaTopHBIM paboTam
Brmmonnenue 6
WHIIMBUIYAIbHBIX 3aIaHUM
Htoro 14
8 BpeMennsie 1 IToaroroBka x 2 I1K-7, Jomarmmuee 3amanue, TecT
YaCTOTHBIE [IPAKTUYECKUM 3aHATHSIM, [K-9
XapaKTEPUCTUKH U UX ceMUHapam
B3aUMOCBS3b
3 0CBA3 Htoro 2
Hroro 3a cemectp 64
ITonroroska u cmaya 36 DK3aMeH
9K3aMeHa / 3aueTa
Hroro 144

10. KypcoBasi padora (nmpoekr)
Tpy0eMKOCTh ayIUTOPHBIX 3aHATUH M (HOpMUpyeMble KOMIETCHLUH B paMKaX BBIMOJIHEHUS
KypCOBO#M paboThl (poekTa) npeacTaBiaeHsl Tadmwuie 10.1.

CornmacHo UWHAMBHUAyalTbHOMY IMMHUGPY CTYIEHTY HEOOXOJMMO paccyuTaTh  YacTOTHBIC
XapaKTePUCTUKU TPaH3UCTOpa (IKBUBAJIECHTHAsI CXeMa - YETHIPEXIOJIIOCHUK C 3aBUCUMBIM HUCTOYHUKOM
(mo BapuaHTaM)) M COEJUHEHHON C HUM KacKaJHO HArpy3ku ( SKBUBAJECHTHAas CXeMa- NapajlielIbHbIE
kosneOatenbHble KOHTYpHl [-III poma, a Taxke mpocrerimue LC-dunbTpsl ¢ myHTamu). [locTpouth
YaCTOTHBIE XapaKTEPUCTHKU , CPABHUTH C pPE3ylbTaTaMU aBTOMATHU3UPOBAHHOIO PACYETa C IOMOILBIO
ADS nmm Qucs.

Tabmuua 10.1 — TpynoeMKOCTb ayAMTOPHBIX 3aHATHH M (QOpMHpyeMble KOMIETEHIMH B paMKax
BBITIOJTHEHUST KYPCOBOM pabOTHI (MPOEKTA)

) Y
5 2 5
2 = =
Z e 5
o S o4
HanmeHnoBanue ayAMTOPHBIX 3aHATHI 5 7 Sl
s : S
> & o
e S 2
= S
3 cemecTp
Uccnenoanue ciaoXHOM JIMHEHHON 3JIEKTPUUECKOH 1IETH |, 2 I1K-7, TIK-9
COCTOSIIEH U3 KACKAJHOTO COSTMHEHUS HECKOJIBKUX
YETBIPEXIIOJIFOCHUKOB, B YaCTOTHOM oOyiacTu: Pactipenenenue
BapHUaHTOB 33J]aHUs , MOSICHEHUE MU pa 3aaHus, O0bICHEHHE
OCHOBHBIX 0003HaYEeHHI
HccnenoBanue 4aCTOTHBIX XapaKTEPUCTHK HATPY3KU 2
HccnenoBanue Tpan3ucTopa ¢ 0000IIEHHOW HArpy3KOit 2
HccnenoBanue TpaH3ucTopa ¢ u30MpaTebHON Harpy3Koi 2
3ammuTa KypcoBOil pabOThI 2
Hroro 3a cemectp 10
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BapHaHTaM)

10.1. Tembl KYpCcOBBIX PadoT (MPOEKTOB)
[IpumepHas TemaTHKa KypCOBBIX padOT (ITPOCKTOB):
— CxemHble (QYHKIMH M YaCTOTHBIC XapaKTEPUCTUKU JIMHEHHBIX 3JIEKTPUUECKUX Lieneil ( 1mo

11. PeiiTunroBasi cucremMa JJisi OlleHKH YCIEeBAEMOCTH 00y4alomuxcst

11.1. BannbHbIe OLEHKH 1JIsl 3JIEMEHTOB KOHTPOJISA
Tabnuua 11.1 — banabHbIe OIIEHKH IS SJIEMEHTOB KOHTPOJIS

CornacoeaHa Ha noptane Ne 31407

N . MaxkcuManbHbIN
. MaxkcuManbHbBIN MaxkcuManbHbBIN
DneMeHThI y4eOHOM OaJi 3a epuos Bcero 3a
6am Ha 1-y1o KT ¢ | Gamn 3a mepuon
NEeATEIIbHOCTH mexay 2KT u Ha CEMECTP
Hayana cemectpa | Mexay 1KT u 2KT
KOHEI[ ceMecTpa
2 cemecTp
JomarHee 3amanue 3 3 2 8
3auer 20 20
KoHntposbHas padota 15 10 25
Ornpoc Ha 3aHATUIX 4 5 1 10
Otyer no 10 10
VUHAUBUAYAIEHOMY
3aJaHUIO
Otuyet no nmabopaTopHOH 2 8 8 18
pabote
Tect 3 6 9
Hroro makcumym 3a 24 39 37 100
nepuos
Hapacratomum utorom 24 63 100 100
3 cemecTp
JlomarHee 3a1anuve 2 2 3 7
3anmTa KypCcoBbIX 10 10
POEKTOB (pador)
KoHnTtposbHas padota 5 5
Otuer no 5 5
UHAUBUAYAIEHOMY
3aJaHUIO
OTtyeT o KypcoBoit 5 7 12
pabore
Otuert no nabopaTopHOH 5 8 7 20
pabore
Pacuernas pabora 2
Tect 2 2 6
Hroro Mmakcumym 3a 16 27 27 70
nepuos
DK3aMeH 30
Hapacraromum nrorom 16 43 70 100
16



11.2. IlepecueT 62a/1710B B OLIEHKH 32 KOHTPOJbHbIE TOYKH
[Tepecuer GaIOB B OIEHKHU 32 KOHTPOJIbHBIC TOUKH TpeicTaBieH B Tabmuie 11.2.
Tabnuua 11.2 — IlepecueT 6ayIOB B OLIEHKH 32 KOHTPOJIbHBIE TOUKH

basnel Ha 1aTy KOHTPOJIBHOM TOYKH Onenka

>90% ot MakcuMalibHOI cymMbl 6aiioB Ha gaty KT 5

Ot 70% 1o 89% oT MakcuManbHOI cyMMbl 6ayutoB Ha naty KT

4
Ot 60% 1o 69% ot makcuManbHOM cyMMBbI O6aiioB Ha naty KT 3
2

< 60% ot makcumanbHOU cyMMBbI 6ayutoB Ha gaty KT

11.3. IlepecueT cyMMBbI 02/1J10B B TPAAMIIHOHHYIO H MEKIYHAPOAHYIO OLEHKY
[lepecuer cymmbl 0aIoB B TPAAMLMOHHYIO U MEXIYHAPOJHYIO OILICHKY MPEACTaBICH B Ta0JIuUIe
11.3.
Tabnuna 11.3 — IlepecueT cymMMbl 0aJIJIOB B TPAAUIIMOHHYIO M MEXTYHAPOAHYIO 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 (xoporio) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
D (ynoBneTBOpUTEIBHO)
3 (yIOBJIETBOPUTEIIBHO) 65 - 69
(3a4TeHO) 60 - 64 E (mocpencTBeHHO)

2 (HEeyOBIIETBOPUTEIBHO) (HE

Huxe 60 6aiuios F (Heyn1oBIETBOPUTEILHO
3a4TE€HO) (Heyn p )

12. YuyeOHO-MeTOANYECKOEe 1 HH(POPMALIHOHHOE 00ecneyeHHe TN CIMILTHHBI

12.1. OcHoBHas UTEpPaTypa
1. ArabekoB I'.1. OcuoBsl Teopuu 1eneit.- CI10.: Jlanp,2009.-432¢. [DneKTpoHHBIH pecypc]. -
https://e.lanbook.com/book/91911#book name , nata o6pamenus: 08.05.2018

12.2. lonoiHuTEIBHAS IMTEPATYpPa

1. Tlomos B.I1. OcHoBbl Teopuu neneit.-M.: Beicur.k., 2000.-574c. (Hanmu4ure B OMOIMOTEKE
TYCVYP - 189 3k3.)

2. JloceB A.K. Teopust nMHEWHBIX IeKTpudeckux 1enen.-M.: Beicur.mik.,1987.-512¢. (rannuune
B o0nbamorexke TYCVYP - 33 5k3.)

3. Marxanos II.LH. OcHoBBl aHanu3a snexkTpuueckux uenei. JIunelineie nenu.-M.: Beicuriik.,
1990.-336¢ (mamuuue B Onbmmoreke TYCVYP - 22 5k3.)

4. benenkuii, A.®. Teopusi TMHEHHBIX JIEKTPUUECKHUX TeTIeH [ DIEKTPOHHBIN pecypce] : yuel.

— OnektpoH. naH. — Cankrt-IletepOypr : Jlans, 2017. — 544 ¢. — Pexum gocryna:
https://e.lanbook.com/book/91910 . nata o6pamenus: 30.05.2018.

12.3. YuyeOHO-MeTOAMYECKHE [IOCOOMS

12.3.1. O6s13aTesibHbIE Y4eOHO-MeTOAUYECKHE T0COOHS
1. Teopust dNEKTPUUECKUX LIETICH: Y4UeOHOe TocoOue K MPaKTHUECKUM 3aHATHAM / MelbHUKOBA
. B.,, Hy6osuxk K. 0. - 2012. 156 c. [DnexkrtponHbiii pecypc] - Pexum nocryma:
https://edu.tusur.ru/publications/1432 , nata obpamenus: 08.05.2018.
2. MUccnenoBanue 3akoHoB Oma u Kupxroda B 3JIEKTpHUECKONW LU NPU TapMOHUYECKOM
BO3/IeiicTBUU: PykoBoaCTBO K 1aboparopHoii pabore No2 / MensaukoBa . B., I'ones b. @., /lyboBuk K.
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1O. - 2013. 10 c. (pekoMEHAOBAaHO Ui CaMOCTOATENbHON paboThl) [DnekTpoHHBIH pecype] - Pexxum
nocryna: https://edu.tusur.ru/publications/3441 , nara obpamenus: 08.05.2018.

3. Teopus snekrpuueckux neneit. Yacts 2: Yuebnoe nmocobue / I[Tonosa K. FO. - 2015. 160 c.
(PeKOMEH/IOBAaHO I  CaMOCTOATENbHOW paboThl) [DnekTpoHHBIH pecypc] - Pexum gocryna:
https://edu.tusur.ru/publications/5535 , nara obpamenus: 08.05.2018.

4. Meroasl MaTeMaTUYECKOTO OMMCAHUS U pacyeTa CJIOKHOW JIMHEWHOW AJIEKTPUYECKON 1enu B
CTallMOHAPHOM pexuMme: VIcXomHble [aHHBIE, METOAMYECKHE VYKa3aHWs, NPHUMEpPhl pacueTa H
KOHTPOJIBHBIX BOMNPOCOB K 3amanuto / MenbHukoBa M. B. - 2012. 44 c. (pekOMEHAOBaHO it
CaMOCTOATEIILHOU paboThI) [DnexTpoHHBII pecypcl] - Pexum JOCTYTIA:
https://edu.tusur.ru/publications/1430 , nata obpamenus: 08.05.2018.

5. OcHoBbl Teopun neneid. CxemHble (QYHKIMH M YACTOTHBIE XapPAKTEPUCTUKH JIMHEHHBIX
ANEKTPUIECKUX Ienei: MeToanueckue yKa3aHus 10 BBIMOJHEHUIO0 KypcoBOi paboTel / MenbauKoBa 1. B.
- 2012. 68 c. (pekoMeHA0BaHO AJIsI CAMOCTOSITEIBHON PaboThl) [DeKTpoHHEIHN pecypc] - Pexxum goctyma:
https://edu.tusur.ru/publications/1549 , nara obpamenus: 08.05.2018.

6. HccnemoBaHWe YaCTOTHBIX XapaKTEPUCTUK AalepUOJUYECKUX IIEeTeld IEepBOTO IMOpsaKa:
PykoBoacTBo k saGoparopHoit padote No 4, 5 / MensnukoBa U. B., y6osuk K. 0. - 2013. 12 c.
(pEKOMEHZIOBAaHO JUIsI CaMOCTOSITEIbHOM paloThl) [DnekTpoHHBIH pecypc] - Pexum goctyna:
https://edu.tusur.ru/publications/3443 , narta obpamenus: 08.05.2018.

7. IlpaBuna MOATOTOBKHM, BBIMOJHEHUS U o(opmieHus JabopaTopHOH paboTel: MeToaudeckue
yKa3aHUs K BBINOJTHEHUIO JabopaTopHbix pador / MensnukoBa U. B., I'omes b. ®@., /lyoosuk K. IO.,
Hmutpues B. [1. - 2011. 29 c. (pekoMeHI0OBaHO JIJIsi CAMOCTOSITENILHOM paboThl) [DIEeKTPOHHEIN pecypc] -
Pexxum moctyma: https://edu.tusur.ru/publications/1143 , nara oopamenus: 08.05.2018.

8. MHccnenoBanue mepexoHbIX MPOILIECCOB B LEMSX MEPBOTO U BTOPOTO MOPSIIKOB: PyKOBOACTBO
K JtaboparopHoit padote / MensaukoBa U. B., T'ones b. @., [ly6osuk K. 0. - 2012. 16 c. [DnekTpoHHBIA
pecypc] - Pexxum nocryma: https://edu.tusur.ru/publications/2962 , nata oopamenus: 08.05.2018.

9. MHccnenoBanue 0OIMHOYHBIX KOJEOATEIBHBIX KOHTYPOB: PYKOBOICTBO K TabopaTopHOU padboTe
No 6, 7 mo gucummuHe «Teopus JIIEKTPUYECKUX IMenel» s CTYIACHTOB PaJHOTEXHUYECKOTO
dakynbrera Beex cnenuanbHocTel / MensuukoBa U. B., Jlyoosuk K. 0. - 2013. 19 c. [DnexTpoHHBIi
pecypc] - Pexxum nocryma: https://edu.tusur.ru/publications/3447 , nata oopamenus: 08.05.2018.

10. HMccnegoBanne pa3BETBICHHOW JIMHEMHOM 1ENMM TPU TapMOHUYECKOM BO3JICHCTBUM:
PykoBoacTBo k nmabopatopHoit pabote No3 / Mensaukosa U. B., T'ones b. @., lyoosux K. 1O. - 2013. 8 c.
[DnexTponnbiii pecypc] - Pexum noctyma: https://edu.tusur.ru/publications/3442 , mara oOpaiieHus:
08.05.2018.

11. Kazakesuu, JI. 1. Meroguveckne peKOMEHIAIMU 1O CaMOCTOSITEIIBHOW padoTe CTYICHTOB
BCEX CHEIHAILHOCTeH W HAMpaBiICHH: YUeOHO-METOauYecKoe Mocodue [DIeKTpoHHBI pecypc] /
Kazakeenu JI. HU. — Tomck: TYCVYP, 2016 — 15 c¢. — Pexum pgocryma:
https://edu.tusur.ru/publications/6050 nata oopamienus : 08.05.2018.

12.3.2. YuyeOHO-MeTOANYECKHE MTOCOOUS JISA JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 310POBbS U
HHBAJINI0B

Y4eOHO-MeToInYeCKHe MaTepHuaibl UIsl CAMOCTOATEIBHON U ayTUTOPHON paboThl 00ydaroInXCs
U3 YHCIIa JIUI ¢ OTPAHUYCHHBIMU BO3MOXXHOCTSIMH 3/I0POBBSI U MHBAJIMIOB MPEAOCTABIAIOTCS B (popMax,
alalTHPOBAHHBIX K OTPAaHUYEHUSM UX 3/I0POBbs U BOCIIPUATUS HHPOPMALIUH.

J1s1 IMI ¢ HApYIIeHUsIMU 3peHus

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA,;

- B IIEYaTHOH (pOpMe yBETUUEHHBIM IIPUPTOM.

J1s un ¢ HapyLIeHHsIMU caIyXxa:

- B ()OpMe 3ITEKTPOHHOTO JOKYMEHTA;

- B IIeUaTHOM opme.

J1s UL ¢ HapyLIeHUsIMU OTIOPHO-IBUTaTeIbHOI0 annapara:

- B ()OpMe ITEKTPOHHOTO JOKYMEHTA;

- B IIeUaTHOM opme.

12.4. IIpodeccuonaibHbie 6a3bl JAHHBIX H HH(POPMAIMOHHBIE CIIPABOYHbIE CHCTEMbI
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1. Hayunas snektponHas 6ubnmoreka eLIBRARY.RU http://elibrary.ru — mogHOTEKCTOBa,
pedepaTuBHas 0a3a TaHHBIX.

2. HudopmanuoHHEbIe, CIIPaBOYHBIE u HOPMATUBHBIC 0a3sl AHHBIX
https://lib.tusur.ru/ru/resursy/bazy-dannyh

3. Hayunas snektponHas 6a3za «Hayka» https://www.libnauka.ru/

12.5. Ilepuoauyeckue U3AaHUA
1. Texauka paauocBszu. OMCKHI HAyYHO-HCCIICIOBATEIBCKHI HHCTUTYT IPHOOPOCTPOCHUS
(Omck). http://www.oniip.ru/nauka/publikatsii/tekhnika radiosvyazi/index.php

13. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne JUCIUIIMHBI H TPedyeMoe NporpaMMHoe
ol0ecrieyeHue

13.1. O0mue TpeGOBaHUS K MATEPHAJBLHO-TEXHHYECKOMY M IPOrpaMMHOMY o0ecne4eHH 0
AUCHUIINHBI

13.1.1. MaTepuaJbHO-TeXHHUYECKOE H TPOrPaMMHOe odecriedeHne JJisl JeKIMOHHBIX 3aHATH I
Jns mpoBeneHus 3aHATUH JISKIIMOHHOTO THIIA, TPYIIOBBIX M WHAWBHIYaTbHBIX KOHCYJIbTAIIHA,
TEKYIIETO KOHTPOJIS U MPOMEKYTOUHOH aTTeCTalliy UCIONb3yeTcs yueOHas ayIuTOpUs ¢ KOJMYECTBOM
MOCaJI0OYHBIX MECT He MeHee 22-24, o0opyaoBaHHash TOCKOW M CTaHIApTHOW ydeOHOH Mebenblo.
Nmerorcss aeMOHCTpallMOHHOE O00OpyHOBaHWE H y4eOHO-HATISTHBIE TOCOOWs, O00eCIeYHBAIOIIHe
TEMaTHYECKHE WILTIOCTPAIMH 0 JICKIIMOHHBIM pa3zesiaM JUCIIUTLTHHEIL.

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

VYueOHas aynuTopus

yueOHasi ay[uTOpus IJIsl TMPOBEICHUS 3aHATUN JIEKIMOHHOTO THIA, ydeOHas ayIuTopus IS
MIPOBEJICHUS 3aHATUN MPAKTUUECKOI0 TUMA, yueOHas ayIuToOpus JIsl MPOBEACHUS 3aHATHI CEMUHAPCKOTO
TUIA, TIOMEIIEHUE JUIS MPOBEACHUS TPYIIOBBIX W MHIUBUIYaTbHBIX KOHCYJIBTAIMM, MOMEIICHHUE IS
MIPOBEJICHUS TEKYILIEro KOHTPOJIA U IPOMEXKYTOUHOM aTTeCTalluu

634034, Tomckast obnacts, r. Tomck, Bepmmnauna ynuna, 1. 47, 305 ayn.

Onucanue uMeromerocs 000pya0BaHus:

- Kommuiext ciennanu3upoBanHoi yueOHOM Meben;

- PaGouee mecTo mpenogaBaTers.

[IporpammHoe obecnieueHue He TpedyeTcs.

314

ydaeOHasi ayAuTOPHUsS IJIsl MPOBEICHUS 3aHSATHH MPAKTUYECKOro THUIMA, y4eOHas ayauTOpHus s
MIPOBE/ICHUS 3aHATUI J1aOOPaTOPHOTO THIA

634034, Tomckas obnacts, T. Tomck, Bepmmnuna ynuna, 1. 47, 314 ayn.

Omnucanue UMeIoIIerocs 000pyI0BaHUS:

- Jlocka maruuTHO-MapkepHass BRAUBERG (2 mir.);

- 16 pabounx cranuuii, (koMrpoTepoB), Ha 6aze npoueccopos Intel Core i5;

- KommiekT crieninanu3upoBaHHON yueOHO#M Mebenu;

- Pabouee mecTo mpemogaBaTers.

[IporpammHuoe obecrieueHue:

— Microsoft Windows 8 u HmKe

— Google Chrome

— Keysight SystemVue

— Microsoft Office 2010 u HIDKE

— Mozilla FireFox

= Qucs

— PTC Mathcad13, 14

— Velleman PcLab2000LT
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13.1.3. MaTepuajibHO-TeXHUYECKOEe U MPOrPpaMMHoOe obecnedyeHue 1Jis1 J1a00paTOPpHbIX padoT
JlaGopaTtopust «OCHOBBI TEOPUU TIETICH»
yueOHas ayUTOpUs AJIsl IPOBEACHHUSI 3aHATHI TaOOPaTOPHOTO THIIA
634034, Tomckas obnacts, T. Tomck, Bepmununa ynuna, 1. 47, 3146 ayz.
Onucanune UMEIIErocs 000pyI0BaHUS:
- Jlocka maruuTHO-MapkepHass BRAUBERG (2 mir.);
- Konseprop AC-DC MC5BB UPBUC (8 mT.);
- USB Ocummnorpag-reneparop PCSGU250 (8 miT.);
- Bonnbrmerp B3-38 (8 mT.);
- 8 paboumux cranHmmii, (KOMIBIOTEPORB), Ha 6aze mporeccopon Intel Core i5;
- Kommuiext ciennanu3upoBanHoi yueOHOM Meben;
- PaGouee mecTo mpenogaBaTers.
[IporpammHoe obecnieueHue :
— Microsoft Windows 8 u Hixe
— Google Chrome
— Keysight SystemVue
— Microsoft Office 2010 u nuxe
— Mozilla FireFox
= Qucs
— PTC Mathcad13, 14
— Velleman PcLab2000LT

13.1.4. MaTepuajibHO-TeXHHYECKOE U IPOrpaMMHOe o0ecnevyeHue IS CAMOCTOSITeIbHOM PadoThl
Jlist caMOCTOATENbHOM pabOThl MCIOIB3YIOTCS y4eOHBIE ayIuTOpUU (KOMIBIOTEPHBIC KIIACCHI),
pacrojIoKeHHBIE TI0 apecam:
- 634050, Tomckas o6mactb, T. Tomck, Jlennna npocmekr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacts, . Tomck, yi. KpacHoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckas o6macts, r. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;
- 634034, Tomckas o6nacte, T. Tomck, Bepmuauna ynuna, a. 74, 207 ayn.

CocrtaB 000py0BaHUS:

- yueOHast MmeOeb;

- komnbroTepsl kiacca He Hke [IDBM INTEL Celeron D336 2.81'T1. - 5 mwit.;

- KOMITBIOTEPHI TMOJKIIOUEHBI K ceTH «MHTepHEeT» W 00eCnedMBaIOT JIOCTYN B SJICKTPOHHYIO
nH(OPMAITMOHHO-00pa30BaTENLHYIO Cpely YHUBEPCUTETA.

[Tepeuenb MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MarepuajibHO-TeXHHYecKOe ofecredeHne TUCIUIITUHBI IS JUI] C OTPAHUYeHHBIMHI
BO3MO’KHOCTSIMHU 310POBbSI H HHBAJIHI0B

OcBoeHMe TUCHUIUIMHBI JIMIAMU C OFPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 37I0POBbSI M MHBAJIUIAMHU
OCYIIECTBIISIETCA C MCIIOJIb30BAaHUEM CPEJCTB 00yueHUs OOIIEro U CenUaIbHOTO Ha3HAYCHUSI.

[Tpu 3aHATHAX C OOy4alOUIMMHCS € HApPYWIEHUSIMU CJyXa MPeIyCMOTPEHO HCIOJIb30BaHUE
3BYKOYCUJIMBAIOIIEH ammaparypbl, MYJIbTUMEIUWHBIX CPEACTB W JPYrUX TEXHUUECKUX CpEICTB
npuemMa/rnepeaun yaeOHo mHGOpMauu B JAOCTYMHBIX (hopmMax, MOOMIBLHON CHUCTEMBI MPETOaBaHUS
U1 00y4YaIOUIMXCSl ¢ WHBAIMIHOCTBIO, IOPTATUBHONW MHAYKIIMOHHOW CHCTEMBbI. YueOHas ayIuTopHs, B
KOTOPOW 3aHMMAIOTCSl OOy4aloIuecss C HapyIICHHEM Cyxa, 000pyIoBaHa KOMITBIOTEPHOM TEXHHKOM,
ayIMOTEXHUKOH, BUJECOTEXHUKOU, SJICKTPOHHOU TOCKOM, MYJIbTUMEIUNHON CUCTEMOM.
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[Ipu 3aHATHAX C 00YYAIOUMMHCS ¢ HAPYLIEHUSIMU 3PEeHUSIMH [IPETyCMOTPEHO UCIIOIb30BaHUE B
JICKIMOHHBIX M Y4eOHBIX ayIUTOPHUAX BO3MOXKHOCTH HPOCMOTpPA YAAIECHHBIX OOBEKTOB (HampHuMep,
TEeKCTa Ha JOCKe WIM cllaiila Ha SKpaHe) NpH MHOMOIIM BHUICOYBEIMUUTENCH i KOM(OPTHOTrO
IPOCMOTA.

[Ipu 3anHATHAX ¢ O0OydyalOIIMMHUCS € HAPYWIEHWSIMH OINOPHO-ABUraTeJIbHOI0 amnmapara
UCTIONIB3YIOTCSl AIbTEpPHATUBHBIC YCTPOWCTBA BBOJA HMH(OpMAIMU W JPyrHe TEXHUYECKUE CPEACTBA
npuema/nepenadn yueOHoil mHGOpManMu B JOCTYHNHBIX (opmax, MOOMIIBHOM CHUCTeMbl OOydeHUs s
JIIOIEN ¢ MHBAIMIHOCTEIO.

14. OHBHO‘IHLIC MaTepuaJbl U METOAUYECCKUEC PCKOMCHIAIIUH IO OPraHM3allui U3y4YeHUs
AUCHHUIIIMHBI

14.1. ConepxxaHue OlIeHOYHBIX MATEPUAJIOB U METOAUYECKHE PEKOMEHIANH
Jnist olleHKH cTeneHu chOpMUPOBAHHOCTH M YPOBHSI OCBOEHHS 3aKPEIUICHHBIX 3a JUCIHUILTHHON
KOMITETCHITNI MCTIOJB3YIOTCS OIICHOYHBIE MaTepUalIbl B COCTaBE:

14.1.1. TecToBBIC 3aaHUA

1y 3 7 2+j2 —(0.25 +0.25) 0
aZlaHbl Z-mapaMeTpbl YEThIPEXIOIIOCHUKA: Z = . ; . Onpenenutsb
A Paverp p —(0.25 + j0.25) 2 +j2 et
THUIT YETHIPEXTIOIIOCHUKA.
a) aBTOHOMHBIA U1 CUMMETPUYHBIN B) HEaBTOHOMHBIHN u
HECUMMETPUYHBIN
0) HEaBTOHOMHBIN ¥ CUMMETPHUYHBIN I') aBTOHOMHBIA U1 HECUMMETPHUYHBIN
2) st 0OpaTMOro 4YeTHIPEXIMOIIOCHUKA B ypaBHEHUSX Tuma A 3amaHbl kodpdunueHtsr: Aj=1;
A21=j0.3; Ax=0.4. Onpenenuts 3HaueHue Kodpdurmenta Aj,.
a)l B) -2j
6)0 r)2j
3) JI71s1 4eThIpEeXMOIFOCHUKA C U3BECTHBIMU A-TlapaMeTpaMu:

U,=1-j)U,+10I,
Il = —j01U2 + 12
Onpenenuts Ko3()PUITMEHT TIEpeaaun 1Mo HAPSHKCHHUIO KU B pEIKHUME X0JIOCTOI'O X0Jla Ha BBIXOJE.

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

COIIPOTHBIIEHUS yKa3zaHbl B OMmax. BriOepure npaBUiIbHbIN OTBET.

zl z3

—] o

22 Z1=3 Om; Z2=7 Om; Z3=3 Owm;
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Puc.1
a) Z11=10 Om, Z = -70M; Z>1=7 OM; Z,=-10 Om
0) Z11=10 Om, Zi,=70M; Z,=7 Om; Z»,=10 Om
B) Z11=3 OMm, Z1,=T70M; Z1=7 Om; Z,=3 Om
r) Z11=3 OM, Zi>= 100Mm; Z,,=10 Om; Z>,=3 OM

5) Jnsi CHMMETPHYHOTO YETBIPEXTIOMIOCHUKA XapaKTEPUCTHUECKOE COTPOTUBIICHUE OMPEEsSeTCs
CJIEIYIOIMMU BBIpaXKEHUSIMU (BO3MOYXKHO HECKOJIBKO OTBETOB):

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

Azz

Az r) Z.=
= Az

Azz
6) B kakom ciydae ayekTpuueckas 1enb OyIeT IENbI0 ¢ pacipeIesICHHBIMU TTapaMeTpamu?

a) B uenu oTcyTCTBYIOT MOTEPH.
0) [nuna nuauu O0ojee 1 K.

B) Z,=

B) ['eomerpuueckue pazMepsl e COU3ZMEPUMBI C ITTMHOM BOJHBI 3JIEKTPOMAarHUTHBIX KOJIeOaHUH
r) HampspbkeHue u TOK B JIMHUM SIBIISIOTCS TOJIBKO (DYHKITUEH BpEMEHU
7) PexuM, B KOTOPOM SHEPrUsl YACTUYHO MOTJIOIIAETCS HArpy3Koil, Ha3bIBACTCS:
a) PEKUMOM JIMHUU 0€3 UCKAKCHHUI;
0) peXUMOM CMEIIaHHbIX BOJIH;
B) PEXHMOM Oeryiiei BOJIHBI,
I) PEXUMOM CTOSIYEN BOJIHBI.
8) OmnpenenuTh pEeXUM B JIMHUHM, €CIU TEpBHYHBbIE MapaMmeTpbl JuHUU Lo = 4 MIH/kM , Cy =
400 H®/xM. JIuausa HarpyxeHa Ha UHAYKTUBHOCTD Ly = 20 M['H
a) PESKUMOM JIMHUM 0€3 UCKAKCHU;
0) pe’KUMOM CMEUIaHHbBIX BOJIH;
B) PEKUMOM OETYIIEH BOJIHEI;
I') PEKUMOM CTOSTYEH BOJIHBI.
9) IlepexonHas XxapaKTEpPUCTUKA OTPaXKaeT:
a) Tepexo]| CUCTEMbI B HOBOE COCTOSIHUE;
0) UIMTENBHOCTH NEPEXOHOTO MPOIECCa;
B) PEaKIHUIO LENH Ha CTYNIEHYaTOE BO3/ICHCTBHUE;
I) 3aBHCHMOCTb BXOAHOI'O BO3JECHCTBHS OT BPEMEHHU.
10) [lepexoaHoii mporecc B LEMKU HEBO3MOKEH MPU:
a) OTCYTCTBUU KOHAEHCATOPA;
0) BO3/1€HCTBIH rapMOHUYECKOTO CUTHAJIA;
B) U3MEHEHUU HEPTUU B PEAKTUBHOM 3JIEMEHTE;
I') OTCYTCTBHHU PE3UCTOPA.
11) HezaBucrumMbiMK Ha3bIBalOTCS HayaidbHble yeinoBusa (HY):
a) He 3aBHCAIIUE OT TapaMeTPOB LIEMH;
0) coxpaHsIOIIe CBOM 3HAYCHHSI HE3aBUCHUMO OT COCTOSIBLICICS KOMMYTAIUU;
B) HE U3MEHSIOUINECS B X0JI€ BCET0 MEePEXO0IHOTO Mpoliecca;
I') HE 3aBUCALLIME OT TUIIA 3JIEMEHTOB.
12) Ha BpIBO/1aX KaKoOro 3JIeMEHTa HEBO3MOXKHO CKaYKOOOpa3HOe N3MEHEHHE HANPSKESHUs?
a) KOHJIeHCaTopa;
0) UCTOUYHUKA HANPSKESHUS
B) KaTyIIKU WHIYKTUBHOCTH;
') pe3ucropa
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13) Beibepere BepHOE yTBEPIKIICHUE:
a) Kod(hUIMEHT Tepenayu AIEKTPUIESCKOU IEeTH MPECTaBIsSET COO0M OTHONIEHNE aKTUBHOW YacTH
COIIPOTUBIICHUS K PEaKTUBHOM;
0) KO3 UIMEHT nepenayn NaCCUBHOM MEKTPHUUECKON e UMEET pa3MepHOCTh OM/M;
B) KO3 (UIMEHT Nepeiadn MEeKTPHUUECcKoi 1enu Beerna paseH 10;
r) Ko3(p(UIMEHT Nepeadn MaCCUBHOM 3JIEKTPUYECKOM LIen He peBbImaert 1.
14) ITonmoca mpomycKaHus LENH 3TO —
a) JMarnaszoH YacToT, B KOTOPOM aMIUIMTYAHO-4aCTOTHAsI XapaKTepuCTUKa Ko duimeHTa nepeaaqu
OTJIMYAETCS OT CBOETO MaKCUMAJILHOTO 3HaUeHUs He Oosee ueM Ha 31b;
0) Auama3oH YacToOT, B KOTOPOM (ha30-4yacTOTHAs XapaKTepucTuka KodhduireHTa nepeaadn
OTJIMYAETCs OT CBOEr0 MaKCHMMAaJIbHOIO 3HaUeHUs He Oosiee ueM Ha 31b;
B) JMAara3oH 9acTOT, B KOTOPOM aMILTUTYHO-4aCTOTHAs XapaKTepucTUka Koddduirenrta nepeaadn
HE OTJINYAETCS OT CBOET0 MaKCUMAJILHOTO 3HAYCHHUS,;
r) JAMAara3oH 9acTOT, B KOTOPOM aMILTUTYHO-4aCTOTHAs XapaKTepucTUKa Koddduirenrta nepeaadn
OTJIMYAETCS OT CBOETO MUHUMAJILHOTO 3HaueHus He Oosiee ueM Ha 31b.
15)  Jns dunsTpa HIDKHEX 9acToT (DHY) BEIOIHSIETCS COOTHOIICHHE:
a) a.=0npuw = wg 0) a.— 1npuw > wg,

B) a. =0npu w < W, r) ac— ©npuw < W,

16) Ompenenute TN QUIIBTPA A1 KOTOPOI'O MOJIOCA IPO3PAUYHOCTH JIEKUT B Auanazone ot 0 10 ocp

a) OHUY;
6) ®BY;
B) [I3D;
r) PO.
17) Jns monockl mpo3paunocta LC-gunbTpa (puc.1) BeIMOTHAETCS CIAEAYOIIee YCIOBHE :
z1/2
2z2
[e, J_ O
Puc.1
a) —1<-2<0 6) bc=tm
4-22
ac 2 21y
B) Ch?: é F) 4.Z2 >

18) BoipaxxeHus 111 aMIITUTYAHO-4YaCTOTHOHM M ()a30-4aCTOTHOM XapaKTEPUCTUKHU OMpPEesieTcs Kak:
a) OTHOILIEHUE MOJYJS YaCTOTHON XapaKTEPUCTUKH K €€ apTyMEHTY;
0) MOIyJb BXOJHOTO COMPOTHUBIICHUS;
B) CyMMa peajbHOM U MHUMOM 4aCTH KOMIUJIEKCHOTO COTPOTUBIICHHUS;
I) MOAYJb U apTyMEHT KOMIUIEKCHOU (DYHKITUU TIETTH.
19) Ykaxure o0s3aTesbHOE YCIIOBUE /1JIsl BOBHUKHOBEHUS ()a30BOTO pEe30HAHCA:
a) OTCYTCTBUE aKTMBHBIX CONPOTHBIICHUI;
0) Hanmuuue XOTs Obl OTHOTO PEAKTUBHOTO JIEMEHTA;
B) HaJIWYHME PA3HOTUIHBIX PEAKTUBHBIX 3JIEMEHTOB;
I) HaJIW4YUE 3aBUCUMOTO UCTOYHHUKA.
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20) Ykaxure, Kakoi 13 BUIO0B (Da30BOr0 pe30HaHCa BO3MOKEH B MOCIIEA0BATEIHFHOM KOJIe0aTEIbHOM
KOHTYpE:
a) PE30HAHC HAIPSKCHUH;
0) pe30HaHC TOKOB;
B) MapaJUieJIbHbIA PE30HAHC;
I) COBMECTHBIA PE30HAHC.

14.1.2. Dx3aMeHALIMOHHBIE BONPOCHI
Llenu ¢ pacnpeeeHHBIMU TapaMeTpaMHu.
KaxkoBa skBuBajeHTHas cXemMa 3aMeIeHUs Pa30MKHYTOTO OTpe3Ka TUHUHU 0e3 moTeph amHoN A < [ <
229
4
2. Llenu ¢ pacnpeneieHHbIMU TapaMeTPaMHu.

Kak m3menutcs pexum pabotbl coriacoBanHoil /IJI mpu moakimoueHHH K HEH B HEKOTOPOM CEUYEHUU
KOPOTKO3aMKHYTOTO MOJIYBOJHOBOTO OTpe3Ka (puc.l):

L
]
. .
Zu=p
0 & I;]
Puc.1
3. BoccranoBure cxemy JUisi CUCTEMBl YPAaBHEHWM IPEACTABICHHONW HMXKE. YKAXKWUTE , TIe
HaXOJIUTCSI YIPABISEMbIN HCTOYHUK, €CIH l55 = S - Uy
1 1
—+jwCl +——"7—— —jwC1 —
Rz TN ps T erz SR T R3 + jwl2 +]sz [Ulo B []1]
wC1 S ettt U2° i
JOE L T R3 T jwl2 Rl jor1 T/ Y 3 +]wL2

4. . K nocnenoBaTenbHOMY KoJieOaTeIbHOMY KOHTYPY MOJKIIIOUYEH MCTOYHHK T'apMOHHYECKOTO
curHana ¢ ammumrynod 1B u wactoroit 3MI'n. KoHTyp HacTpoeH Ha 4acTOTy MCTOYHMKA U HMEET
napameTpbl: C=60n®, R=20 Om. Onpenenuts aMIUIUTYly HaIpsDKEHUsS Ha EMKOCTH TPH PE30HAHCE.
N300pa3uTh 3aBUCUMOCTH BXOJHOTO COTIPOTUBIICHHUS OT YaCTOTHI.

5. CocraBuTh TaOJUIly TPAHWUYHBIX YCIOBHW BCEX TOKOB W HaNpsHKEHUH, BBIBECTH
XapaKTEePUCTHUECKOE YPaBHEHHUE JIIOOBIM YAOOHBIM CIIOCOOOM JUIsl CXeMbI Ha puc.2

6. PaccunTaTh mepexoAHbIN MPOLECC Ha €MKOCTU JIIOOBIM YJOOHBIM METOJOM MJIsi CXEMbl Ha
puc.3. OnpenenuTs 4epe3 Kakoe BpeMs B Ienu Oy1eT HaOII0AaThCsl YCTAHOBUBIIUIACS PEKUM.

R Kn
E 32 Kn
GD J 2R
. —=C
1L E R
L
puc.2 puc.3

7. PaccuuraTh A-mapameTpsl Ui CXeMbl puc.4 J0OBIM YIOOHBIM CIOCOOOM, €CITU MapaMeTphl
LIENM Ha HEKOTOPOM 4YacToTe o yKa3aHbl B Omax. OnpenenuTh K KaKoW MOJ0CE 4acTOT (MPO3PavHOCTH
WIN 33JIep>KUBAHUS) OTHOCUTCS YETHIPEXIOIIOCHHK.

8. PaccumraTh Z-mapaMeTphl A CXEMbI pUC.S JOOBIM yIOOHBIM CIIOCOOOM, €CIH TapaMeTphbl
Lenu ykasassl B OMax.
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n

Ji 3
o—] o
zl z3 Zﬁ
. o l 0

Zl=—j15 Owm; Zz=j5 Owm; Z3=-j15 Owm; 71=3 Owm; Z2=7 Om; Z3=3 Owm;
Puc.6 Puc.7
0. UeMy paBHO HampspK€HHE Ha KOHJAEHcaTope ( puc.8) MpU BBIKIIOYEHUU HCTOYHUKA

nutanus (E =20 B; R =8 Om; C = 15 H®). bynet nu B cucteme HaOIIOAATHCSl YCTAHOBUBIUNCS PEKAM
yepe3 10 MKC mociie OTKIIOYEHHS] UCTOYHUKA TUTAHHUS.

R
| |
—C
E
Puc. 8
10.  OmpenenuTh peXUM B JIMHUM, €CIU TNEpBUYHBIE mMapameTpsl JuHUM Ly = 2 M['H/kM,
Co = 800 H®/xM. Jlunus HarpyxkeHna Ha conpotuBieaneRy = 100 Om
11. [lepBuuHbIe (BHYTpPEHHNE) MTAPAMETPhI YETHIPEXIIOIIOCHHUKA.

OmnpeneneHre YeThIPEXIONIOCHUKA. Buabl mapaMeTpoB YETHIPEXIIOIIOCHUKA B 3aBHCHUMOCTH OT
Harpy3KH; OIpeesIeHUe, METOIMKA HaXOXKICHUS, (PU3NUECKUNA CMBICT, CBSI3b BHYTPEHHHX MapaMeTpOB,
IpUMEpHl OMpeeNieHNsT BHYTPEHHUX MapaMeTpoOB MPOCTEHIIMX YETHIPEXMOIOCHUKOB IO 3aJaHUI0
IK3aMeHaTopa.

12. BayTpenHue napaMeTpbl COCTaBHBIX YETHIPEXTTOIIOCHUKOB.

CucreMpl ypaBHEHUII HEaBTOHOMHOIO YETBIPEXIIONIOCHHMKA. Pacder BHYTPEHHHX IapaMeTpOB
CJIOKHBIX YETHIPEXTIOIIOCHUKOB MPHU Pa3HbIX TUIAX PETYISIPHOTO COSAMHEHMUS.

13. XapaKkTepUCTUUYECKUE ITapaMETPhl YETHIPEXITOIOCHUKA.

Bripaxkenusi, MeToauka ompezeneHus, (U3NYECKUi CMBICT XapaKTePUCTUUYECKUX MapaMeTpoB;
JorapupMHUUECKUE eMHULIBI 3aTyXaHus (Her U 110).

14. KackanHoe coeMHEeHrE COTTaCOBAHHBIX YETHIPEXITOJIOCHUKOB.

YCI0BHE HONHOTO COrIACOBAHUS YETHIPEXIIOMOCHNKA. CXeMa, BBIBOI G, U K. JUIS CXEMBI U3 JIBYX
KaCKaJIHO M COTJIACOBAHHO BKJIIOYEHHBIX YETHIPEXITOIIOCHUKOB.

13. Oneparopuslit metox pacuer I1I1.

Pacuer I1I1 no onepaTopHOil cxeme 3aMenIeHus, MOJy4eHHUE ONEPATOPHBIX CXEM 3aMelleHus s | u
C C HEHYJIEBBHIMH HY; H300paXkeHHe THIOBHIX curHaioB e(t) = E u e(t) = E,,coswt. CBsi3b IOIIOCOB
¢ynkunii f(p) c xapakrepom opurunana f (t).

14. Bpemennble XapakTepUCTUKH JIMHEHHBIX DJIEKTPUYECKUX LEIEeH.

I'padnueckoe n3oOpakeHre, aHATUTUIECKOE OMTUCAHUE U B3aUMOCBSI3b UCIIBITATEIbHBIX (BXOIHBIX)
CUTHAJIOB IIPH ONPENCIIEHUNM BPEMEHHBIX XapaKTEPUCTUK LENHU; ONpPEICICHUE IEPEXOJHOW U
UMITYJIBCHOM XapaKTePUCTUK, UX PA3MEPHOCTh; B3aMMOCBSI3b BPEMEHHBIX XapaKTEPUCTHUK LIETIH; TPUMEP
OIpeeeHUs EPEXOIHON U UMITYJIbCHOM XapaKTEPUCTHK JUIsl €N MEPBOro MOpsAIKa, CXeMa KOTOpOi
3aJlaHa.

15. YacToTHBIE M BPEMEHHBIE XapaKTEPUCTUKHU JIEKTPUUECKUX LENEil.

WcnpiTaTenbHble  CUTHANBI, HUCHOJB3YEMble I HAXOXKJIEHUS YacCTOTHBIX M BPEMEHHBIX
XapaKTEPUCTHK IIETIH; BBIBOJ] COOTHOIIEHHH, CBA3BIBAIOIIMX OINEPAaTOPHBIE M BpPEMEHHbIC (DYHKIIUU
LENU; B3aUMOCBS3b IMpeNeibHBIX 3HAYEHUH Ui BPEMEHHBIX M YaCTOTHBIX XapaKTEpUCTUK, HX
000CHOBaHKE; IPUMEP BBIYUCICHHS BCEX XapaKTEPUCTHK IIeTH, CXeMa KOTOPOH 3a/1aHa.
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16. [lenu ¢ pacnpeneieHHbIMU TapaMeTPaMHU.

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

17. Ilenu ¢ pactpeneneHHBIMU ITapaMeTPaMH.

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

18. [Tamaronue U OTpaKEHHbBIEC BOJHBI.

[Tagaromue u OTpaskeHHbIE BOJHBI MPU TAPMOHUYECKOM BO3JEHCTBUU. [[nuHa BonHBI U (pa3oBas
CKOPOCTh, KOA(PGUIIUEHT OTPAKEHUS: CMBICI U pacueTHasi (opMylia, 3HAUEHUsS ISl Pa3HBIX PEKUMOB
paboTel 1. PedynpTaT mHTepdepeHINH MalaloluX U OTPaXKEHHBIX BOJIH B JIOM B 3aBUCHMOCTH OT UX
BEJIMYMHBI U (Da30BOTO C/ABHTA.

19. Pexum Geryniux BOJH.

Pexxumbl paboTs! TuHUM 6€3 MoTeph (JI0M) B 3aBUCUMOCTH OT XapaKTepa Harpy3KH; aMIUIUTYIHbIC 1
(da30BbIe COOTHOIICHHS B TUHUY, BXOJJHOE CONIPOTUBJICHUE B PEKUME OETYIIeH BOJIHBI, UCTIOIb30BAHUE
B JIMHWU B KadecTBe (¢uiepa, COTJacoBaHME JMHMU C Harpy3Kod (C MOMOIIBIO YETHIPEXBOIHOBOTO
TpaHchopmaTopa U peaKTUBHOTO Huieida).

20. PexxnMm cTosunx BOJIH.

Bo3moxHbIEe pexXuMBbl pabOoThI JIOM; PEKUM CTOSYUX BOJH HAa MPUMEPE KOPOTKO3aMKHYTOW JTMHUMU:
pe3ynbTar uHTep(EepeHINN Magaloneil U OTPaXCHHOW BOJIHBI; BBIBOJ OOIIUX COOTHOIICHHHA JIS
peXHMMa CTOSYMX BOJIH U TpadUKH pacrpeeleHus TOKa, HAapsKEHUs, BXOJJHOTO CONPOTUBIICHHSI BIOJIb
KOPOTKO3aMKHYTOM JIMHUHW; 4YaCTOTHAas 3aBHCUMOCTb BXOJHOI'O CONPOTHUBIICHUS; MPAKTUYECKOE

pl .
HCTIONB30BAHHME KOPOTKO3AMKHYTBIX OTPE3KOB JIMHUK (; H30JIATOD, KoJiebaTeJIbHbIM KOHTYP).

14.1.3. TeMbl KOHTPOJIBHBIX PadOT

DKBHUBAJICHTHBIC TTpeoOpa3zoBanusl, 3akoH OMa, 3akoH Kupxroda

Pacuer 11emneit mocToOSSHHOTO TOKa OCHOBHBIMH METOJaMH

Pacder nenei rapMOHUYECKOT0 TOKA METOIOM KOMILJIEKCHBIX aMILIUTY/I

HccenenoBanue pa3BeTBICHHON JTMHEHHOM LIEU IIPA FTaPMOHUYECKOM BO3ACHCTBUU

UccnenoBanue BXOAHBIX M MEPENATOYHBIX YACTOTHBIX XapaKTEPUCTUK aNEepUOIUYECKUX LEnei
MEPBOTO MOPsIAKa

UccnenoBanue 4aCTOTHBIX CBOMCTB JIMHEHWHBIX JIEKTPUUYECKUX LIETMEH C MOMOIIBI0 KOMIUIEKCHBIX
¢byakui neneid. OnpeneneHrne 9acTOTHBIX XapaKTePUCTHK M TMOJIOCHI TPOMYCKAaHMs Iereld Ha OCHOBE
KOMIUIEKCHOM (PYHKITUH TIETTH.

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

14.1.4. Tembl HHAMBUAYAJTbHBIX 321aHUI
Meroabsl MaTeMaTHYECKOrO0 ONMUCAHUSA U pacyeTa CIIOKHOW JIMHEWHOM JJIEKTPUYECKOW LENu B
CTAallMOHAPHOM PEXHUME
Pacuer nepexonubix npoueccos B JIDL] npyms meTonamu

14.1.5. Tembl OIPOCOB HA 3aHSITUAX

OCHOBHBIE ONpENEICHUSI U MOHATHS: DJIEKTPUUYECKUM TOK, LI€b, KOMIIOHEHTBI, 3JIEMEHTHI 1IEMH,
rapamMeTpbl AJIEMEHTOB, TOIOJIOTUSI CXeMbl. MeanbHble 37€MEHTHI: CONMPOTUBICHUE, UHAYKTUBHOCTD,
€MKOCTh, HMCTOYHHUK 3.1.C., UCTOYHHK TOKAa. 3aBUCHUMBIE MCTOYHUKH; OIECPALUOHHBIN YCHIIUTEIb;
SKBHUBAJIICHTHBIC (pabodne) MOAETH JJIEMEHTOB IemH. THIIBI 3JIEMEHTOB (JIMHEHHBbIC, HEIMHEWHBIC H
rapaMeTpUIecKue), UX CBOMCTBA, 0003HAYCHHS, dJIEMEHTHBIE ypaBHEHHU. CXeMbl 1enu (CTPYKTYpHBIE,
MPUHIUIIAATIbHBIE, SKBUBaJEHTHBIC).OCHOBHBIE HHEPreTUYECKHE COOTHOILIEHUS B LENU: 3aKoHbl Owma,
Kupxroda, momHocTs W OamaHC MOIIHOCTEH (VIS MTHOBEHHBIX 3HAYEHWMN); YCTAHOBUBIIUHCA W
HEYCTAaHOBUBIIHMICS PEKHUMBI pabOThl IEMH; TOHITHE JABYXIOJIIOCHUKA, UYETHIPEXIOIIOCHUKA,
MHOT'OIIOJIIOCHHKA; THUIOBBIE BXOJIHBIE BO3ACHCTBUSA B TEOPUU LENEH; MAaTEMaTUYECKas MOJENb LIENH
(MMLI) B BHzae cuCTeMbl YpaBHEHUIl M B Buae MU(EpeHINaTbHOIO YpaBHEHHS LIEMH; 3aBUCHUMOCTD
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MeTo10B perieHrst MML ot Tuna nenu u pexxuma; 3agadn gucuuminasl TOL

Tema 1: Meron KOMIUIEKCHBIX aMmrumaTya - OOOCHOBaHHE BBIOOpA TapMOHHYECKOTO CHTHANA,
rmapamMeTpsl TapMOHHUYECKOIO0 CHUTHaja, IIOCTOSHHOE BO3JEHCTBHE — KAk YacTHBIM  Cllydau
TapMOHHUYECKOT0; METoa KOMIUIeKCHbIX amruutya (MKA), anre6pamsanus MMII, 3akonsl Oma u
Kupxropa B kommiuekcHoi ¢Qopme, MOIIHOCT, M OajdaHC MOIIHOCTEH B KOMIUJIEKCHOH (opme;
TPEYTrOJIbHUKH CONPOTUBIECHUN, NPOBOJUMOCTEM, MOIIHOCTEW; BEKTOPHBIE JUAarpaMMbl TOKOB H
HaIpSHKECHUN.

Tema2: DkBHUBaJICHTHBIC MpeoOpa3oBaHUsl y4acTKOB Iienu - OmpenerneHue SKBUBAJICHTHBIX
CONPOTHUBIIEHUI  y4acTKOB Ienu. Buael coeauHeHust  (IIOCIENOBATENIbHOE,  MapajlIeNbHOE,
MOCJIeI0BATENbHO-TAPAJUIETILHOE), X SKBUBAJIEHTHOE MTPEOOPA30BaHNE; SKBUBAICHTHOE MpeoOpa3oBaHue
TEHEpAaTOPOB TOKAa M HANpPSDKEHUS; IMEPEHOC MCTOYHUKOB TOKA M 3.4.C. B JPYrH€ BETBHU; LIENH CO
B3aUMOMHIYKIMEHN, Pa3BsA3Ka MHIYKTUBHOCBS3aHHBIX LENEH.

Tema 3 : Meroasl aHanM3a CIOXKHBIX Lienedl - MeToJ KOHTYpHBIX TOKOB M METOJ Y3JIOBBIX
noteHianoB. Ilonmyyenne kanoHmueckux MMI] Ha ocHOBE COOTBETCTBYIOHMIMX 3aKOHOB Kwupxroda;
YMEHBUICHHE YHCIa HMCKOMBIX HEHM3BECTHBIX; MaTpuuHas ¢opma 3amucu MMI[ u ee pemenue.
MarnmHHBIN METOT aHaI|3a [eTe Ha 0a3e METo/a Y3JIOBBIX TTOTCHIIHAJIOB. .

Meroa HasloKeHUs (TeopeMa O HAJIO)KEHUU PEILICHUN ).

MeToa SKBHUBAJIGHTHOTO TeHepartopa. Teopema 00 SKBHBaJIGHTHOM TeHeparope. OmpeneneHue
TOKa B OTJEJIbHOM BETBU LIEMHU METOA0M 3KBHUBAJIEHTHOI'O F€HEPATOPA.

UcnbiTatenbaple  curHanbl.  OnpeneneHue MNEpexoJHOM M MMITYJIbCHOM — XapaKTEPHUCTHK,
Pa3MEpPHOCTh XapaKTEPUCTHUK, UX B3aUMOCBSI3b.

BriBo1 cOOTHOIIIEHUH, CBSI3BIBAIOIINX ONEpAaTOPHBIE U BPEMEHHbIE (DYHKIINHU.

14.1.6. TeMbI TOMaNIHUX 3aJaHANH

3akon Oma u Kupxroda B pe3suCTHBHBIX IEMsAX: PaccunTars TOKH M HANPSDKEHUSI B PE3UCTHUBHBIX
LEMAX IPU MOCTOSSHHOM BO3/I€HCTBUH

DOKBUBaJICHTHBIE TPe0Opa30BaHUsI B CXEMax C T'€HEepaTopaMH TOKa W HANpPSDKEHUS: PaccuuTaTh
3HAQUYEHHUS] DSKBUBAJICHTHOI'O HWCTOYHMKA HANpPSDKEHUS/TOKA W €ro BHYTPEHHErO CONPOTHUBIICHUS
/IpOBOAMMOCTH JJI1 33JaHHOM CIIOKHOM IIeMH, COCTOSALIEH W3 TOCIeN0BaTEIbHO-TIapaielIbHbIX
COEIMHEHUI HICTOYHUKOB TOKA, NCTOYHUKOB HAINIPSKEHUS U CONPOTUBIICHUI

OcCHOBBI MeTOJ]a KOMIUIEKCHBIX amruiuTya: [ passerBienHoi RLC- nenu, Haxopmsuieiics npu
rapMOHUYECKOM BO3JICHCTBHM, pACCUMTATh TOKH M HANIPSIKEHUS Ha semMeHTax no MKA

Pe3onancHbie LenM: MO 3aJaHUI0 TPENOAABATENsl PACCUUTATh OCHOBHBIE XapaKTEPUCTHKHU
MPOCTEHIINX MapaiedbHbIX U MOCIIEI0BATEIbHBIX KOJIEOATETbHBIX KOHTYPOB

UeThIpeXTOMOCHUKH W QMIBTPBL: PaccunTarh BHYTPEHHHE M XapaKTEPUCTUUYECKUE MapaMeTphl
npocrteimux I1- u T- 06pa3HBIX 3BEeHBEB, a TAKXKE TOJTY3BCHHEB

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

14.1.7. 3auér
1. PacueT KOMIIJIEKCHBIX 3HAaYEHUI TOKOB U HANPSDKEHUH 110 3akoHy OMa.
2. IlepeBo MTHOBEHHBIX 3HAYEHUM TOKOB Y HANPSXKECHUN B KOMIUIEKCHBIE aMIUTATY/IbI.
3. OCHOBBI METO/1a KOMILJIEKCHBIX aMILTUTY/I.
4. BbIBOJI MATPUYHBIX YPAaBHEHHUH pacyeTa Mo CXeMe.
5. ANTOPUTMBI pacueTa METOI0M KOHTYPHBIX TOKOB, METOJIOM Y3JIOBBIX HAMPSKEHU.
6. BbIBO/1 4aCTOTHBIX XapaKTEPUCTUK IJIEKTPUUECKUX CXEM.
7. AJTOPUTM HaXOXJCHHUS YACTOTHBIX XapaKTEPUCTUK OJJIEKTPUUYECKUX CXEM C 3aBUCHUMBIM
HUCTOYHUKOM
8. AITOPUTM HaXOXJIEHUSI YACTOTHBIX XapAaKTEPUCTUK PEAKTUBHBIX JIBYXIIOJIOCHUKOB.
9. IocnenoBarenbHBIN KOJIEOATEIBHBIA KOHTYP.
10. ITapannenbHbII KoJeOaTeTbHBINA KOHTYP.

14.1.8. Tembl pacueTHBIX padoT
Metoapl MaTEMAaTUYECKOrO OMMCAHUSI M pacyeTa CI0KHOW JIMHEWHOW SJIEKTPUYECKOM LENH B
CTallMOHAPHOM PEXHME
Pacuer nepexoanbix npoieccoB B JIDL] aByMsa meTogamu
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14.1.9. TembI 1a60paTOPHBIX padoT

Uccnenoanue pa3BeTBICHHOMN JIMHEHHON LIETTH IPU TAPMOHHYECKOM BO3JEHCTBUU

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

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

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

HccnenoBanne 4YacTOTHBIX CBOWCTB IOCJIENOBATEIBLHOTO M MApaJUICIBHOTO KOJIeOATEIbHBIX
KOHTYpPOB

Uccnenoanue LC- punbTpos

HccenenoBanue NIMHHOM JIMHUM B CTALUOHAPHOM U IIEPEXOJHOM PEKUMAX

HccnenoBanue nepexoaHbIX MPOIIECCOB B LETISIX MEPBOTO U BTOPOTO MOPSAKA

14.1.10. TemMbl KYpCOBBIX NPOEKTOB (PadoT)

CxeMmHBIC (YHKIIMM W YaCTOTHBIC XapaKTEPUCTHUKU JIMHEHHBIX JJICKTPUYCCKUX Ierel (Imo
BapHaHTaM):

CornacHO UMHIUBUAYaNbHOMY MHUGPY CTYIEHTY HEOOXOIMMO paccuuMTaTh YaCTOTHBIE
XapaKTEPUCTUKUA TPAH3UCTOPA (IKBUBAJICHTHASI CXEMa - YETBHIPEXMOJIIOCHUK C 3aBUCHUMbBIM MCTOUYHUKOM
(mo BapuaHTaM)) U COCIMHEHHOM C HMUM KacCKaJHO Harpy3kd ( SKBUBAJICHTHas CXeMa- MapajuiesibHbIC
konebarenbHble KOHTYpHl I-III poma, a taxke mpocteiimme LC-¢punbtpel ¢ myHtamu). [loctpouTh
YaCTOTHBIE XapaKTEPUCTUKHU , CPAaBHUTh C pe3ylbTaTaMU aBTOMATH3UPOBAHHOIO pacyeTa ¢ IOMOIIbIO
ADS

14.1.11. TemMbl caMOCTOSITEJILHBIX PadoT

— MHccnenoBanue pa3BeTBICHHON JMHEWHOW LIEMU TPU TAPMOHUYECKOM BO3/ICHCTBUU

— MHccnenoBanue BXOIOHBIX U MEPENATOYHBIX YACTOTHBIX XAPAKTEPUCTHUK aNepUOIUYECKHUX
LIETIEH NIepBOrO MOPsAKa

— Mertobl MaTEMAaTHYECKOTO OMUCAHUS U pacyeTa CI0KHOW JTUHEMHOM SJIEKTPUYECKON 1IEeNU B
CTallMOHAPHOM PEKUME

— Pacuer nepexoansix npoueccoB B JIDL[ nBymsa Mmetogamu

— Pacuer mapameTpoB TpaH3UCTOpa (3KBUBAJICHTHAS] CXEME- YETHIPEXTOIIOCHUK C 3aBUCUMBIMHU
HUCTOYHUKAaMHU), Pacder mapamMeTpoB KacKaJHOTO COCOUHEHUS TpaH3UCTOpa W Harpy3ku. OdopmiecHme
MOSICHUTEIILHOM 3aIUCKU K KYPCOBOM padore.

— Pacuer napamerpoB Harpy3ku. lMccienoBanye 4acTOTHBIX CBOMCTB HArpy3KH

14.2. TpeOoBaHMs K OLICHOYHBIM MaTepHAJIaM VIS JIUL C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
310POBbS M MHBAJIM/0B
I[JISI Jan € OrpaHUYCHHBIMH  BO3MOXXHOCTSAMHU 3J0POBbA W HWHBAJIUWIAOB MNPCAYCMOTPCHLI
JONOJTHUTEbHBIE OLICHOUHbIE MaTepPHaIbl, IEPEUEHb KOTOPBIX YKa3zaH B Tabnuue 14.
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Tabnuma 14 — JlonmonHUTENbHBIE MaTEpUAIbl OIICHUBAHUS IS

3I0POBBSI 1 UHBAJIUIOB

Jian ¢ OIrpaHUYCHHBIMU BO3MOKHOCTAMU

Kareropun
o0yJaromuxcs

Buapl JOMOIHUTENBLHBIX OIEHOYHBIX
MaTepHuajoB

@DopMBI KOHTPOJISL ¥ OLICHKH
PE3yNbTaTOB O0YUCHHUS

C HapyueHus MU
ciyxa

TecThl, MTICBEMEHHBIE CAMOCTOSTEIILHBIC
paboThl, BOIPOCHI K 3a4ETy,
KOHTPOJIbHBIC PaOOTHI

[TpeumyIiecTBEHHO MUCbMEHHAS
IIPOBEpKa

C HapylieHus MU
3peHHS

CobecennoBanue Mo BOIIPOCaM K 3a4eTy,
OIIpOC IO TEPMUHAM

[IpeumMy1iecTBEHHO yCTHas MPOBEPKa
(MHIUBUAYAITBHO)

C HapymeHUsIMHI
OIIOPHO-
JBUTATEIbHOTO
anmapara

Pemenue nucTaHIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, MMCbMEHHBIE
CaMOCTOSITeNTbHBIE PaOOTHI, BOIPOCHI K
3a4eTy

[IpenmMyIiecTBEHHO TUCTAHIIMOHHBIMA
METOJaMU

C orpaHvyYeHUSIMU TIO
00IIEME TUITTHCKUM
MTOKA3aHUSIM

TGCTBI, IINUCHbMCHHBIC CAMOCTOATCIIbHBIC
paboTHI, BOMPOCHI K 3a4ETY,
KOHTPOJIbHBIC pa6OTI>I, YCTHBIC OTBCTHI

[IpeuMy1ieCTBEHHO IIPOBEpPKA
METOJIaMH UCXOAs U3 COCTOSHHUS
00y4JaroIerocsi Ha MOMEHT MPOBEPKHU

14.3. MeToaunuyecKue PEKOMEHIAIUHA 110 OLCHOYHBIM MaTepHaiaM 1Jid JUIl ¢ OrPAHUYCHHBIMHA
BO3MOKHOCTSIMM 310POBbA U HHBAJINI0B

ﬂJ’IH JuiI € OrpaHUYCHHBIMHU BO3MOKXHOCTSAMHU 3J0POBbA W HHBAJIWAOB MPEAYCMATPHUBACTCA
AOCTYIIHAA q)opMa npeaoCTaBJICHUSA 3aJIaHU# OLICHOYHBIX CpCAcCTB, @ UMCHHO:

B II€YaTHOM (opme;

B IIeYaTHOM (hopMe ¢ YBETUUCHHBIM MIPUPTOM;
B (hopMe AIIEKTPOHHOTO JOKYMEHTA;

MCETOAOM YTCHHA aCCUCTCHTOM 3aJIaHUS BCIIYX;
MpeI0CTaBlIeHUE 3aJaHMsI C UCTIOJIb30BaHUEM CYpPAOIEePEBOIA.

Jlunam ¢ OorpaHMYEHHBIMH BO3MOXHOCTSIMU 3/0pPOBbS M MHBAJIWJAM YBEJIMYMBACTCS BpeMsl Ha
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOIpPOCHL. /[l Takux oOydaromuxcs MpeaycMaTpUBaeTCs
nocTymHas popMa nmpeaocTaBIeHHs OTBETOB HA 33aJJaHUs, @ UMEHHO:

MMMCbMEHHO Ha Oymare;

Ha0Op OTBETOB Ha KOMITBIOTEPE;
Ha0Op OTBETOB C MCIIOJIE30BAHUEM YCIYT aCCUCTEHTA;
MPEJICTABICHUE OTBETOB YCTHO.

[Iponienypa oueHUBaHUS pPE3YyIbTaTOB OOYYEHHs JUI[ C OrPAHUYECHHBIMH BO3MOKHOCTSIMH
3I0pOBbS U MHBAJIWJOB MO JUCLUILUIMHE MpeaycMaTpuBaeT IpenocTaBieHue HHpopmanuu B dopMmax,
alalTHPOBAHHBIX K OTPAaHUYEHHSIM UX 3/I0POBbs U BOCIIPUATUS HHPOPMALIUH:

JJ1s1 a1 ¢ HApYLIEHUSIMM 3peHUs:

B (hopMe FIEKTPOHHOTO JJOKYMEHTA,;
B IIEYaTHOH (pOopMe yBETUUYEHHBIM IIPUPTOM.

J1s 1un ¢ HapylIeHHsIMU cJyXxa:

B (hopMe AIIEKTPOHHOTO JJOKYMEHTA,;
B IIeUaTHOM opme.

Jist 1M1 ¢ HapylIeHUsIMU ONOPHO-ABUIATEILHOT0 annapara:

B (hopMe AIIEKTPOHHOTO JOKYMEHTA;
B IIeUaTHOM opme.

[Ipu HEOOXOAMMOCTH JUIsl JIMII C OTPAHWYCHHBIMH BO3MOXXHOCTSIMH 370POBbSI U WHBAJIHJIOB
MpolLeypa OIEHUBAHUS PE3yIbTaTOB 00YUICHUS MOKET IPOBOAUTHCS B HECKOIBKO 3TAIOB.
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