MUHHUCTEPCTBO OBPA3OBAHUS 1 HAYKH POCCUMCKOM ®EJIEPAITUA
DenepaibHOe roCyIapCTBEHHOE OI0KETHOE 00pa3oBaTe/ibHOE YUpeKIeHne BhICIIero 00pa3oBaHus
«TOMCKHI TOCYJAPCTBEHHBI YHUBEPCUTET CUCTEM

YITIPABJIEHUSA U PAAMOSJTEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JupexTop nenapramenta oOpa3oBaHUs
IL. E. Tposin
«_» 20 T

PABOYAS ITPOI'PAMMA JIUCHUITTJIMHBI
Teopus 31eKTPUYECKUX Lenmeil

YpoBeHs 00pa3oBaHus: Bbiclliee 00pa3oBaHue - faKajaBpuaT

Hampasnenne moaroroBku / creruanbHocTh: 11.03.02 UH(pOKOMMYHHKAIIMOHHBIE TEXHOJOTHM W CHCTEMbI
CBSI3U

HampasnenHocts (podhuip) / cienmanu3ays: 3auuimeHHble CHCTEMBI i CETH CBS3H

dopma oOydeHuUs: OUHAasE

@akynpreT: PT®, Pagnorexunuecknu pakyabTeT

Kadenpa: PCC, Kadeapa panno3jieKTPOHUKH U CHCTEM CBSI3H

Kypc: 1,2

Cemectp: 2, 3

YueOnsrii Turan Habopa 2015 roma

Pacnipenenenue pabodyero BpeMeHH

Ne Bunbl yueOHOI 1esTeIbHOCTH 2 cemecTp 3 cemecTtp Bcero EnuHnne:
1 |Jlexkuuu 26 32 58 JacoB
2  |IIpakTudeckue 3aHATHS 22 14 36 9acoB
3 |JIaGoparopHbie pabOThI 20 24 44 4acoB
4 KoHTpOJb caMOCTOATENBHOM paboThI 0 10 10 9acoB

(KypcoBoii mpoeKT / KypcoBasi paboTa)
5 |Bcero ayniuTopHbBIX 3aHATHIH 68 80 148 4acoB
6 | CamocrosTensHas paboTa 40 64 104 9acoB
7 | Bcero (6e3 sx3ameHa) 108 144 252 4acoB
8 |IloxgroroBka u cmada K3aMeHa 0 36 36 4acoB
9 | OO6mas TpyA0eMKOCTh 108 180 288 JacoB
3.0 5.0 8.0 3.E.

3auer: 2 cemecTp
DK3aMeH: 3 ceMecTp
Kypcosas pabota (mpoekr): 3 cemectp

Tomck 2018
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokon Ne 13 or« 7 » 6 2018 r

NINCT COTNACOBAHNA

PaGouast mporpamma TUCHUTUIMHBI COCTABJICHA C YY€TOM TpeOOBaHUM (hefepatbHOr0 TOCYIapCTBEHHOTO
oOpasoBarenbHOro cranmapta Beiciiero oopaszoBanus (OI'OC BO) mo HampaBiaeHUIO MOATOTOBKH
(cmenmansHocTH)  11.03.02  MH(DOKOMMYHUKAIIMOHHBIC TEXHOJOTUU W CHUCTEMBI  CBSI3W,
yrBepxkaeHHoro 06.03.2015 roma, paccmorpeHa u ogoOpeHa Ha 3acenanuu kadeapst TOP «  »

20 roma, mpoTokoi Ne

Pa3paborunku:
noueHt kad. TOP K. IO. [TonoBa
3aBeayromuii odecreunBaromei kag. TOP A. A. T'enbriep

Pabouas mporpamma TUCIUIUIMHBI COTIACOBaHa ¢ (DaKyIbTETOM M BBITYCKAIOIMICH Kadeapoii:

Hexan PT® K. 1O. Ilonosa

3aBeyrOnInil BeIMTycKaromen kad.

PCC A. B. ®arteen
SKcnepTbl:

noueHt kad. TOP C. U. boromonos

Crapiwmii mpernoiaBaTenb KapeIapbl
PaMO3JIEKTPOHUKH U CUCTEM CBS3H
(PCC) 10. B. 3enenenkas
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1. Heau u 321294 TUCHHILIMHBI

1.1. Heau TUCHUNIHHBI
enpto m3ydeHHs AUCHUIUIMHBI "Teopusi 3JIEKTpUUECKHX Ienei” sBisieTcss (OpPMHUPOBAHHE Y
CTYJICHTOB TPOGECCHOHATBHBIX KOMIIETEHIIMH B COOTBETCTBHHM C TpeOOBaHUSAMHU (eaepabHOTO
rocyJapCTBEHHOTO 00pa30BaTeILHOTO CTaHaapTa Bhiciiero oopazopanus (OI'OC BO).

1.2. 3agaun AUCHUNIMHBI

— OCBOEHME CTYACHTaMH COBPEMEHHBIX METOJOB aHalIM3a JJIEKTPUUECKUX Lened ¢
COCPEeIOTOYEHHBIMU TapaMeTPaMU B YCTAHOBUBILIEMCS U MIEPEXOIHOM PEKUMAX;

— OCBOEHME METOAOB aHajiu3a »JJEKTPUUYECKUX ILened ¢ JIMHEWHO-paclpeneIeHHbIMU
napaMeTpamy — JJIMHHBIC JIMHUU [IPY FApMOHUYECKOM BO3EHCTBUM;

— OCBOGHHE OCHOB pacyueTa PE3UCTHUBHBIX HEIMHEHHBIX 3nekTpuueckux 1eneir (PHOILI) c
COCPEIOTOYEHHBIMU MTapaMeTpaMu

— OCBOEHME OCHOB CHHTE3a JUHEHHBIX anekTpuueckux ueneit (JISLl) ¢ cocpenoroueHHbIMU
napameTpamu

2. Mecto aucnuniannsl B crpykrype OIIOII

Huctumummaa «Teopust anekrpudeckux 1eneit» (b1.B.OJI.1) orHocutcs k 610Ky 1 (BapuatuBHast
4acTh).

[IpeamecTBYIOMMUMHI  TACUUIUIMHAMHA, (HOPMUPYIOIIMMHU  Ha4yalbHBIC 3HAHUS, SIBISIOTCS:
Maremaruka, @usuka.

IlocnenyromuMu  AUCHMIUIMHAMM  ABJLIIOTCA:  Paguonepenaromupe  yCcTpoWcTrBa Ul
TenepaaiuoBellanus, PaguonprueMHble yCTpOMCTBA AJis TelepaJroBellanus, MaTeMaTuyeckue MeTO]Ibl
OMHUCAaHUsI CUTHAJIOB, DJIEKTPOMArHUTHBIC MOJISI U BOJIHBI, DJIEKTPOHUKA.

3. TpeGoBaHus K pe3yJibTaTaM OCBOCHHS TUCHUIIHHBI

[Tponecc n3yyeHust JUCUUIUIMHBI HAallpaBjieH Ha (JOpMUPOBAHHE CIEAYIOUINX KOMIIETEHIIUM:

— TIK-7 TOTOBHOCTBIO K HM3yYCHHIO HAYYHO-TEXHHYECKOH WH(POPMALUH, OTECYECTBEHHOTO H
3apyOeKHOI0 OMbITa M0 TEMATHKE MPOEKTA;

— IIK-9 ymeHueM mNpoBOAUTH pACUETBI IO TPOEKTY CETEM, COOPYXKEHUH U CPEACTB
MH(POKOMMYHHUKAIMIl B COOTBETCTBUM C TEXHUYECKUM 3aJlaHHMEM C HCIOJIb30BaHMEM KaK CTaHAAapPTHBIX
METO/IOB, NTPUEMOB U CPEJICTB aBTOMATHU3ALUN IIPOCKTUPOBAHMS, TAK M CAMOCTOSTEIBHO CO3/1aBAEMBIX
OPUTMHAJIBHBIX MPOTPaMM;

B pe3ynbrare nzyueHus: AMCUUIIINHBI 00 yYaIOLIUICS TOJIKEH:

— 3HATBh - METOABl MU CPEACTBA TEOPETUYECKOTO M DKCIEPUMEHTAIBHOIO HCCICIOBaHUSA
IIEKTPUYECKUX LETNEN MPU IPOU3BOJIBHBIX BO3JACHCTBUAX; - OCHOBHBIE METOJIBI aHAIN3a JJIEKTPHUUECKUX
LEeNIeH B YCTAHOBUBLIEMCS PEKUME IIPU FAPMOHUYECKUX BO3ICHCTBUAX; - METObI aHAIN3A MIEPEXOIHBIX
IIPOLIECCOB B JIMHEWHBIX DJJIEKTPUYECKUX LEMsX; - 4YacTOTHBIE XapaKTEPUCTUKM W BPEMEHHBIC
XapAKTEPUCTUKN DJIEKTPUYECKUX LENEW; - OCHOBBI TEOPUHM YETBIPEXIIOJIOCHUKOB; - OCHOBBI TEOPHH
Lenei ¢ pacnpee’eHHbIMU TapaMeTpaMy; - OCHOBBI TEOPUH aHAJIIOTOBBIX AIEKTPHUUECKUX (DUITBTPOB.

—  yYMeTb - ONHCHIBATh U OOBACHATH MPOLECCHl B AJEKTPUUECKUX LIETIAX; - CTPOUTH UX MOJEIH,
pelmare 3ajady; - 4YUTaTh JJIEKTPUUECKUE CXEMBI PaJMO’JIEKTPOHHBIX YCTPOMCTB; - PAacCUUTHIBATH U
U3MEPSITh MAapaMeTpbl W XapaKTEPUCTHKW JIMHEWHBIX DJJIEKTPUYECKHUX LENel; - pacCUuThIBaTh H
AQHAIIM3UPOBATh DJJICKTPUYECKUME LENM B YCTAHOBUBIIEMCS M HEYCTAHOBUBLIEMCS pEXHUMax Ha
nepcoHabHBIX DBM.

— BJaJeTb - HaBbIKaMU IUIAHMPOBAaHMS M TMPAKTHUUYECKOTO BBIMOJIHEHMS JIEHCTBUH,
COCTABJIAIOIIUX YKAa3aHHbIE YMEHHsS B OTBEJEHHOE HA BBINOJIHCHUE KOHTPOJIBHOIO 3aJaHus BpeMmd,
caMOaHaJIN3a PEe3yJIbTaTOB, B YACTHOCTH, HABBIKOB MOJIEJTMPOBAHUS ITPOLIECCOB B AIEKTPUUYECKUX LEMAX C
UCIIOJIb30BAHUEM COBPEMEHHBIX BBIYMCIHUTEIBHBIX CPEICTB. - HAaBBIKAMU JKCIEPUMEHTAIBHOIO
MCCIIETOBaHMS SJIEKTPUUECKUX 1IeTIel B paMKaxX (PU3M4ecKOro U MaTeMaTu4eckoro MoIeTUpPOBaHuUsI.

4. O0beM AUCHMILVINHBI M BUJbI Y4eOHOH padoThl
OO0mast TpyIOeMKOCTh IUCHUIUIMHBI cOocTaBisieT 8.0 3a4eTHBIX €AMHHUIBI M TPEACTaBICHA B
Tabimue 4.1.
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Tabnuma 4.1 — Tpy10eMKOCTb TUCIUILTAHBI

Bunbr yueOHOM eaTenbHOCTH Bcero gacos Cemectpsbl
2 cemecTp 3 cemectp

AyauTopHbIe 3aHATHSI (BCETO) 148 68 80
Jlexun 58 26 32
[IpakTrueckue 3aHATUS 36 22 14
JlaboparopHbie pabOTHI 44 20 24
KoHTpoJib caMOoCTOSTENBHOM paboTHI (KypCOBOM 10 10
MPOEKT / KypcoBasi paboTa)
CamocrosiTensHas paboTa (Bcero) 104 40 64
Odopmierre oT4eTOB MO JA00PATOPHBIM 36 20 16
paboram
[IpopaboTka JEKIIMOHHOTO MaTepuaia 28 9 19
[ToaroroBka K MPaKTUYECKUM 3aHSATHUSM, 40 11 29
CEeMHHapaM
Bcero (6e3 ax3amena) 252 108 144
TToaroroBka u ciaya 3K3aMeHa 36 36
OO01mast TpyA0eMKOCTb, 4 288 108 180
3ayerHble EnUHUIIED 8.0 3.0 5.0

5. Conep:xkanme QU CHUTITHHBI

5.1. Pa3nennl IMCOUILIMHBI M BUABI 3aHATHHA
Paznensl AUCIUTUIMHBI ¥ BUJIBI 3aHATUN TIPUBEIEHBI B Tabmuie S.1.
Tabmumna 5.1 — Pa3gens! TUCIHUILIMHGBL U BUALI 3aHATHI

= = 3 =g o Z g
8 ¢ €| g 848 2 E
T S < s S |78 2 o (5}
HazBanus pa3aenoB AUCHUTIINHBI 2 ) o, e o8 2 o
= % g Z & 82 & E
=8 S < > |2 o o) =
= | 5 e R & £
2 cemecTp
1 BBenenue 4 2 8 10 0 24 |TIK-7, ITIK-9
2 OCHOBHBIE METObI aHAIN3A 10 12 4 14 40 |IIK-7, IIK-9
JTUHEWHBIX AIEKTPUYECKUX LIETIeH B
YCTAaHOBUBIIIEMCS PEIKUME
3 KoMIUIeKCHBIE U OIIEpaTOpHbIE 6 6 6 11 0 29 |IIK-7,IIK-9
dbyHKIMY ey, YacToTHBIC
XapaKTePUCTHKHU.
4 Pe30oHaHCHBIE IEITH 6 2 2 5 0 15 |IIK-7, [IK-9
Hroro 3a cemectp 26 22 20 40 0 108
3 cemecTtp
5 Pe3oHaHCHBIC ICTIH 0 2 6 5 10 13 |IIK-7, I[IK-9
6 Teopwst 4EeTHIPEXITOTIOCHUKOB 10 6 6 22 44 |TIK-7, TIK-9
7 Llenu ¢ pacrpeneieHHbIMU 6 2 4 8 20 | IIK-7, IIK-9
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napameTpamu

8 AHanu3 3JEeKTPUUECKUX LIETIEH B 8 2 8 22 40 |IIK-9
MIEPEXOTHOM PEXKUME
9 BpemeHHBIE U YaCTOTHBIE 3 2 0 3 8 |IIK-9
XapaKTEPUCTUKU LETIEH U UX
B3aUMOCBSI3b
10 OcHOBHBIE METOABI aHAIN3A 4 0 0 2 6 [1K-9
HEJIMHENHBIX JIEKTPUYECKUX LEIeR
11 3akimroueHnue 1 0 0 2 3 [IK-7, IIK-9
Hroro 3a cemectp 32 14 24 64 10 144
Hroro 58 36 44 104 10 252
5.2. Conep:xanue pa3iesioB JUCUMILIMHBI (110 JEKIUAM)
Copepxanue pa3aesioB AUCUUILIHH (I10 JIEKIKAM) IPUBEIEHO B Tabmuiie 5.2.
Tabnuma 5.2 — Coneprkanue pa3/ie’oB JUCIUILINH (10 JIEKIHSIM)
3 =
HasBanus pasnenos Coneprkanue pa3iesoB AUCITUTUTHHBI 0 JICKIUSM g e %
©] s E
5 &2
el e g
= e *
2 cemecTp
1 BBenenue OCHOBHBIE ONPEICTICHUS U TTOHATHUS: DIEKTPUUECKUI 4 TIK-7
TOK, 11€T1b, KOMITOHEHTHI, 3JIEMEHTHI 1I€TIH, TapaMeTPhI
3JIEMEHTOB, TOIOJOTUs cXeMbl. VeanbHbie
3JIEMEHTHI: CONTPOTUBIICHUE, UHIYKTUBHOCTb,
€MKOCTb, UICTOUYHHK 3.]1.C., ICTOYHHUK TOKA.
3aBUCHUMBbIE UCTOUYHUKH; OTICPAIIMOHHBIN YCUITUTEb,
SKBHUBAJIEHTHBIE (pabouyune) MOAETH JIEMEHTOB LIETIH.
Tunsl 21eMeHTOB (JIMHEWHbIE, HEJTMHEHHbIE U
napaMeTpuiecKre), uX CBOMCTBa, 0003HaUEHUS,
aJeMEHTHBIC ypaBHeHUA. CXeMbl 1enu (CTPYKTYpHBIE,
MPUHIUIHATBHBIC, DKBUBaJIeHTHBIE). OCHOBHBIC
SHEPTeTUYECKHE COOTHOIICHHS B IIeNH: 3aKOHBI OMa,
Kupxroda, MOmHOCTS 1 6aanc MolrHoCcTe! (s
MIHOBEHHBIX 3HAYE€HUI); YCTaHOBUBLIHUIICS U
HEYCTaHOBUBIIHICS PEXKUMBI Pa0OTHI IIETIH; MOHATHE
JBYXIIOJIOCHHUKA, Y€THIPEXITOTIOCHUKA,
MHOT'OTIOJIIOCHUKA; TUIIOBBIE BXOJAHBIE BO3/ICHCTBUS B
TEOPHH IIeTICH; MaTeMaTHIeCKast MOJEIb IIeTTH
(MMII) B BuE cuCTEMBI YpaBHEHU U B BUJIC
g depeHINaTbHOTO YpaBHEHUS LIENH; 3aBUCHMOCTD
MeTo10B pemennss MMII ot Tuna nenu u pexuma;
3ajgaun gucuuminael TOL.
Hroro 4
2 OCHOBHBIE METO/IBI ObocHoBaHMEe BbIOOpA TAPMOHMYECKOT'O CUTHAIA, IK-7, TIK-
aHaJIM3a JUHEHHBIX rapameTpbl FTApMOHUYECKOTO0 CUTHAJIA, IOCTOSTHHOE 9
JIEKTPUYECKUX LIETIEH B | BO3AEUCTBUE — KaK YaCTHBIN CIydan
YCTaHOBUBILIEMCS FapMOHHUYECKOT0; METOJI KOMILJIEKCHBIX aMIUIMTY/]
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pexuMe

(MKA), anre6pan3anus MMII, 3akonsr Oma u
Kupxroga B koMIiekcHo# popme, MOIIHOCTb U
OaJlaHC MOIITHOCTEH B KOMIUJIEKCHOM (hopme;
TPEYTOJIbHUKU COIIPOTUBIICHUN, IPOBOJUMOCTEH,
MOIIIHOCTEH; BEKTOPHBIE AUArpaMMbl TOKOB U
HaIpsHKEHUN.

OrnpeneneHne SKBUBAJICHTHBIX CONTPOTUBIICHUMA
y‘-IaCTKOB LICIIN. BI/IILBI COCANHCHUA
(mocnenoBaTeNbHOE, TApAILIEIBHOE,
MOCJIeI0BAaTEIbHO-IAPAIIICIIBHOE), UX SKBUBAJIEHTHOE
npeoOpazoBaHKe; SKBUBAICHTHOE ITPeoOpa3oBaHue
TE€HEPATOPOB TOKA M HANPSHKEHUS; TIEPEHOC
HMCTOYHUKOB TOKA U 3.J1.C. B IPYTHE BETBU; LIETIH CO
B3aI/IMOI/IHl[yKI_[I/ICI\/JI, pa3135131<a I/IHI[yKTI/IBHOCBSI?»aHHBIX
LEen.

MeTto1 KOHTYpHBIX TOKOB U METO]I Y3JIOBBIX
noreHuuanos. [lonyuenne kanonnueckux MMI] Ha
OCHOBE COOTBETCTBYIOIINX 3aKOHOB Kupxroda;
YMEHBUICHUE YK CJIa UCKOMbBIX HEU3BECTHBIX;
MaTpuuHas ¢popma 3anucu MML] u ee pemenue.
MaiuHHEIA METO aHaJIN3a Lienel Ha 6a3e MeToaa
Y3JI0BBIX TOTEHIIHAJIOB. .

Metoa Hano)xeHus (TeopeMa O HaJI0KEHUH
pelieHuii).MeToa SKBUBaJIEGHTHOIO I€HEPATOpa.
Teopema 06 5KBUBaJICHTHOM I'€HEpaTope.
OrmpezenieHne TOKa B OTACIBHOM BETBU 1ENMHU
METOZ0M DKBUBAJIEHTHOI'O T€HEPATOPA.

Hroro

10

3 KoMmieKkcHBIE U
orepaTopHble QYHKIIUU
nenu. YacToTHbIC
XapaKTEPUCTUKH.

OcHoBHbIe onpeaenenus. OOmuil BU onepaTopHOi
¢dbyHKIMH Ha OcHOBE AU (HEepeHIINATEHOTO YPaBHEHUS
uenu. CBsi3b KOMIUIEKCHOM U onepaTopHON (GyHKINH.
Bxonnble u nepenarounslie GyHKINUN

Ompenenenne AUX n ®UX Ha 6a3e KOMITJIEKCHON
¢ynkuun. Yacrorueie xapaktepuctuku (UX) RC, RL
n RLC-1teneii. Ocobennoctu UX nenei, Moaenun
KOTOPBIX COJEepKAT €IUHCTBECHHBIN PEaKTUBHBII
3JIEMEHT, HECKOJIBKO OJJHOTUITHBIX PEAKTUBHBIX
3JIEMEHTOB, Pa3HOTUIIHBIE PEAKTUBHBIE JJIEMEHTBI.
@Da30BbIil PE30HAHC U METOJANKA ONPEICTICHUS
PE30HAHCHBIX YaCTOT PE30HAHCHBIX CONPOTUBIICHUMN.
YETHOCTHh AKTUBHOM M HEYETHOCTh PEAKTUBHON
COCTABJISIOLIUX CONPOTUBIIEHHUS] OTHOCUTEIBHO
4acTOThI. [[oHATHE MOTOCH MPOITYCKAHUS LENU
(TIITLT), meToauka onpenenenus [TI1LI.

Onpenenenue peakTuBHOro AByxmotocHuka (P/I),
ocobenHoct AUX u ®UX PJI; nuarpammsl
PEaKTUBHBIX CONPOTHUBIIEHUHN, OCHOBHbBIE TIPaBUJIa UX
noctpoenus; Ilpumenenune nuarpamm PJI niis
KauecTBeHHOr0 aHainu3a UX nenei ¢ MaJIbIMU
norepsmu.Ilpumenenne OBM i pacuera
KOMIUIEKCHBIX BXOJIHBIX U IIEPEAAaTOUHBIX (DYHKIIHH,

[K-7
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YaCTOTHBIX XapaKTEPUCTUK IEKTPUUECKUX LIETIEH,
aBTOMATHU3AIIMS pacyeTa.

Htoro

4 Pe3oHaHCHBIE 1IEMH

SIBneHue pe3oHaHca U €ro 3HaUY€HUE B PAJUOTEXHUKE
u snekTpocBszu. [locnenoBarensHblil 1
MapajieIbHbIA PE30HAHCHBIE KOHTYpPBL. Pe3oHaHC
HanpsbkeHus, Toka.IlocnenoBarenbHbli
KoJiebaTeNbHbI KOHTYp. Pe3oHaHcHas yacTora.
OrnpezenieHne TOKA U HANPSKEHUN HA y4acTKe LenU
npu pe3oHaHce. BekropHas auarpamma.
DHepreTU4ecKue COOTHOUIEHUS IIPU PE30HAHCE.
Bxoanoe conporuBienue koHTypa. YacToTHble
XapaKTePUCTUKU: Pe30HAHCHAs KpHUBasi (aMIUTUTYIHO-
4acTOTHAs XapaKTEPUCTUKA U (a30-9aCcTOTHAS
XapaKTepUCTHKA). AOCOIIOTHAS U OTHOCUTEIbHAS
pacctpoiika. JJoOpoTHOCTh KOHTYpa.
N30upaTenbHOCTh U TIOJI0CA TPOITYCKAHUS.
KoaddunmenT nepeaaun KOHTypa 1Mo
HanpspKeHU 0. TUTTBL TapajuIeTbHBIX KOJie0aTebHBIX
KOHTYPOB (ITIPOCTOM, C pa3eIICHHBIMU
WHIYKTUBHOCTSIMH, Pa3J/IeJICHHBIMH €MKOCTSIMU),
o0o0meHHas cxema. Pezonanc Tokos. PesonancHas
yacTtoTa. PesonancHoe conporusienue. OnpeaeneHne
TOKOB B BETBsIX. BekTopHas nuarpamMmma. MomHoCTh
1pu pe3oHaHce. YacTOTHbIE XapaKTEePUCTUKU
MPOCTHIX M CIIOKHBIX APAJJICIbHBIX KOHTYPOB.
BnusiHue BHENTHUX 1LieTiel Ha YaCTOTHbBIE
XapaKTEPUCTUKUA KOHTYPOB.

Hroro

[K-7

Hroro 3a cemectp

26

3 cemecTtp

6 Teopus
YETBIPEXIOJIFOCHUKOB

Omnpenenenue u Kiaccupuranus
YEeTBIPEXOIOCHUKOB. OCHOBHBIC YPaBHEHUS
YeThIPEXMONOCHUKOB [lepBUYHbBIE MapaMeTphl
YEeTBIPEXIOIIOCHUKOB. PerymsipHoe coeqnHeHNe
YeTHIPEXIOIIOCHUKOB. BX0/IHbIE U TIepeIaTOUHbIE
(YHKITUU Harpy»KEHHBIX YETHIPEXITOTFOCHUKORB.
XapakTepucTUIEeCKe MapaMeTphl MacCUBHBIX
YEeTHIPEXTOIIOCHUKOB. KackaaHoe coennaeHne
XapaKTePUCTHUECKH COTIACOBAHHBIX
YEeTBIPEXOIFOCHUKOB. YETBIPEXITOFOCHUKH C
00paTHO¥ CBS3BIO.

Haznauenne u knaccudukarus GpuasTpos. [lomock
MPO3PavHOCTH U 3aaep kuBanust. OOIHii aHanu3
¢dbunbTpoB 6€3 morepb. PunbTphl THNA «K». OUIBTPHI
HWKHUX YaCTOT, BEPXHUX YacToT. [IpenmyiiectBa u
HenocTaTku GuibTpoB THNA «K». OUIbTpHI THIIA
«M». ITocnenoBaTenbHO-IIPOU3BOIHBIE U
MapajuieIbHO-TIPOU3BOIHBIE MOJY3BEHbS: BBIBOJ,
o0mImii ananu3, mpuMepbl. be3bIH YK TUBHBIE
¢buneTpsl. [TaccuBHbie 1 akTUBHBIE RC-QribTphI.

TK-7, TTK-
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KoppekTopsl 4aCTOTHBIX XapaKTEPUCTHUK.
[TonuHOMUaNBHBIE (GUITIBTPHI.

Htoro

10

7 Henu ¢
pacnpeneneHHbBIMU
napameTpamu

JIByXnpOBOIHAS JIMHUS KaK MPUMED 1T C
pacnpezneneHHbIME Tapamerpami. [lepBuynble
napaMeTpsl OJTHOPOTHON JIMHUH.
Juddepenunansabie ypaBHeHUs TUHAN. Pemenne
ypaBHEHHI JJ1s1 YCTAHOBUBIIETOCS TAPMOHHYECKOTO
Bo3zeiicTBus. [lafaromas u oTpakxeHHast BOJHBI B
AuHUU. BTOopryHbIe mapaMeTpbl: BOJIHOBOE
CONPOTHUBIICHHUE, KOAPPHUIIMEHTHI PACTIPOCTPAHEHUS,
3aryxaHus (ocnabienus) u ¢paspl. Y CI0BUA
HeHCKaXeHHOH nepenayn. dazosas u rpynmnoBas
CKOpPOCTH | JUIMHA BOJHBI. Y paBHEHUs JTUHUU B
runepoonnyeckux QyHKIusax. Bxoanoe
COIPOTHBIICHUE THHUU. JINHHUS Kak
YeTHIPEXIOIOCHUK. JInHMs 6e3 moTepb Pesxiumbl B
JIMHUY NIPU Pa3IMYHBIX BHIAX HATPY3KU
(cormacoBaHHasl Harpy3Ka, X0JIOCTOH X0/, KOPOTKOE
3aMBIKaHHE, PEaKTHBHAs HAarpy3Ka, HECOrJIaCOBAHHOE
aKTHBHOE Y KOMILJIEKCHOE COIPOTUBIICHHE).
Koadduument orpaxenus. Koappumnment Oerymeit u
cTostueil BOHbI. JINHUS, Harpy)KeHHas! aKTUBHO-
PECaKTUBHBIM CONPOTHBICHUEM. JINHMS KaK
corjacymouwmii Tpancopmarop, Kak U30JsATOp, Kak
pEaKTHBHOE COTPOTUBIICHNE, KaK KOHTYP, Kak duzep,
KakK (hOpMHUPOBATENb NPSIMOYTOIBHBIX UMITYIIECOB.
[TonsATHE S-TTAapaMETPOB YETHIPEXITOIIOCHUKA,
BKJIFOUEHHOTO MEKAY JUIMHHBIMH JIMHHUSIMHU.

Hroro

TK-7, TTK-

8 AHanu3 3JIEKTPUIECKUX
LEIEl B IEPEXOTHOM
pexXuMe

[Tepexonnsrii mpouecc (I1IT) kak yacTHBIN ciydaii
HEYCTaHOBUBLIETOCS PEXKUMA. Y CIIOBHS
Bo3HUKHOBeHU [1I1, nmurensHocts II1. [TpuHImn
HEINPEPBIBHOCTH VIS 3apsiaa, MOTOKOCUEIUIEHUS U
SHEPTHUU B JIt000H 11eTIH; 3aKOHBI KOMMYTAIIUH IS
JIMHEWHOM nenu. HaganpHble yciioBUs: HE3aBUCHMBbIE
U 3aBUCUMBIE, HYJIEBbIC U HEHYJIEBBIC, METOAUKA
ONpEIEICHUS 3aBUCUMBIX HAYaIbHBIX YCIOBUM.
Mertoap! ananuza [1I1 kak ciocoGs!I pereHus
nudepeHIMaTbHOTO YpaBHEHUS TSI MOJIEITH
IIOCJIEKOMMYTALIMOHHON LIEIIH.

BreinykaeHHast 1 CBOOOHAS COCTABIISIIOIINE,
XapaKTEPUCTUUECKOE YPABHEHNUE 1I€TH, CBSI3b BUA
KOPHEMN XapaKTEPUCTUUYECKOTO YPaBHEHUS U
XapakTepa cBOOOIHBIX COCTaBIISIOUINX; ONPEIeICHNE
IOCTOSIHHBIX MHTETPUPOBAHUS, TIOPSAOK PaCUETa;
MpaKTUYECKasi OTPAaHUYEHHOCTh TPUMEHEHUS METO/1A.

Anrebpanzanus audQepeHnnanbHOro ypaBHEHHs
MOCJICKOMMYTAIIMOHHOU cucTeMbl. [Ipeobpa3oBanue
Jlanaca, TeXHUKa Miepexojia K OpUruHaiy,
HEKOTOpPBIEC CBOMCTBA MpeobpazoBanwus o Jlamiacy.

I1K-9
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[loHATHE ONEPaTOPHOIrO BXOAHOTO CONPOTUBIIEHUS
IByXIoJItocHUKA. [1opsiok pacueTa onepaTopHbIM
MeToA0M.HeBO3MOKHOCTh MCIIOIB30BaHUS METOJIOB
anasnza [1I1 B HOII. Ilepexonnble npouecchl B
Pa30MKHYTOH M KOPOTKO3aMKHYTOH JINHUM ITPU
BKJIFOUEHUHU UCTOYHUKOB ITIOCTOSIHHOTO HANPSKEHUS U
TOKA.

aHaJIn3a HeJIUHENHbBIX
SJIEKTPUYECKUX LIeTeH

HENPUMEHUMOCTh MPUHIUIIA HAJIOKEHUS,
CIOCOOHOCTh CO3/1aBaTh KOJIEOAHUS HOBBIX YacTOT;
cratndeckue 1 quddepeHuanbHbIe TapaMeTphl; BII
Qg QepeHInaIbHOro ypaBHEHU JUIsl HelTMHEHHBIX
Lenem, OTCyTCTBUE OOIIMX METOJOB PEIICHHUS.
I'paduueckue MeTo bl aHATN3a HETMHEWHBIX
pe3uCTUBHBIX 1enei. O0Imas xapakTepucThKa
rpaduuecKux MeTo0B. MeTo 1 NPOEKIMA; METOA
IepeceyeHus BOJbTaMIIEPHBIX XapaKTEPUCTUK U
METOJI PKBUBAJICHTHBIX XapaKTEPUCTUK HA IIpPUMEpPE
aHanu3a npocrermux HI[ mocrosHHOrO TOKA,
COCTOSIIIIMX U3 TIOCIIEN0BATEILHOTO WIIN
MapajuIeIbHOTO COEAMHEHUS IBYX HEJIIMHENHBIX
27eMeHTOB. [loHsATHE 0 AMHAMUUYECKUX
xapakrepuctukax HILI. Jlunamuueckue
XxapakTepucTuku HeynpasisieMbix HO. IToctpoenne
JUHAMHYECKUX XapaKTEPUCTUK 3IEKTPUUECKU
ynpasisemslx HO. IIpuMeHenne HemmHenHbIX
PE3UCTUBHBIX IENel JUIs cTabMIn3aluy ToKa
(HampspKeHUsT) U OrpaHUYEHHsT KoJIeOaHH.
Ananuruyeckue Mmetonl aHanu3a HII. Tlonsarue
anmnpoOKCUMAalMH, IPOTUBOPEUYNBOCTD 3a1a4l
anmnpoKCHMalliy, J1Ba dTara pelieHus 3a1aun
annpoxkcuManum; GpyHkIuu, HandoJee yacTo
HCIOJIb3YEMBI€ JUISl alllIPOKCUMAIIMH XapaKTEPUCTHK
H3; cnocoOs! (kpuTepuu, yCIoBHs) TPUOINKEHUS
anmnpoOKCUMHUPYIOLIEH QYHKIIMH K
anIpOKCUMUPYEMOU XapaKTEPUCTHKE, ONPENEICHHUE
KO3 PHUIMEHTOB annpokcuManui. Henuneitnoe
COTIPOTHUBIIEHUE MPU TAPMOHUYECKOM BO3/I€HCTBUU:
o0pa3oBaHNe rapMOHUK, pacyeT aMILIUTYl TapMOHUK
METOJIaMU KPaTHBIX JIyT U TPEX OpJUHAT.
Henuneitnoe conpoTuBieHne npyu OUrapMOHUYECKOM
BO3JICCTBUU: 00pa30BaHME BHICIINX TAPMOHHUK H
KOMOMHAIIMOHHBIX cocTaBisromux. [lonstue o
Kod(ppuImenTe HeMMHEHHBIX UCKAKCHUM.

Hroro

Hroro
9 BpeMeHHbIE 1 UcneiTatenbubie curnaisl. OnpeaeineHue I1K-9
YaCTOTHBIE IIEPEXOIHOM U UMITYJIbCHON XapaKTEPUCTHK,
XapaKTEPUCTUKH 1IENEe U | pa3MEPHOCTb XapaKTEPUCTUK, UX B3aUMOCBS3b. BbIBO
HX B3aUMOCBS3b COOTHOIIICHUH, CBS3BIBAIOIINX ONEPATOPHBIC U
BpeMEHHbIE () YHKIIUH.
Hroro
10 OcHOBHBIE METOIBI Ornpezenenne, KOMIIOHEHTHbBIE YPAaBHEHHUSI, CBOWCTBA! T1IK-9
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11 3axmoueHue Kpartkwuit 0030p maTepuana kypca. MecTo u 3HaUCHHE 1 [TK-7, TIK-
M3YYCHHBIX Pa3JIelioB B OOIIEH CTPYKType 9
PaIMOTEeXHUYECKOTO 00pa30BaHMs.

Hroro 1
Hroro 3a cemectp 32
Hroro 58

5.3. Pa3znenbl AMCHMILNIMHBI M MEKIMCUMILIMHAPHBIE CBSA3HU ¢ 00eceYnBAOIMMU (MPeabIy uMM)
U o0ecneynBaeMbIMHU (MOCJIeTYOIIMMH) U CHUILTHHAMMA
Pazaenbl quctuIInHbl 1 MEXAUCIUIUIMHAPHBIC CBSI3M C 00€CTICUMBAIOIIMME (TTPEABIIYIIMMA) H
obecrnieunBaeMbIMU (ITOCIICTYIOIIUMHI ) TUCIUTIIMHAMH MIPEICTaBICHBI B TaduIe 5.3.
Tabmmma 5.3 — Pa3aenbl AMCHUIUIMHBI U MEXAUCITUTUTMHAPHBIE CBS3U

Ne paszienoB 1aHHOM AUCHUILIMHEL, 1718 KOTOPLIX HEOOXOAUMO H3ydyeHHUE
Haumenosanue 00ECIIeYNBAOIINX U 00ECTICYMBAEMBIX JTUCIUILTHH
JHMCITUILIHH
1 2 3 4 5 6 7 8 9 10 11
IIpeuiecTBYIONIHUE JUCIUILTHHEL
1 Maremaruka + + + + + + + + + +
2 dusnka + +

[Tocnenyronye AUCHUTIITNHBI

1 Paguonepenatomiue
YCTPOMCTBA JUIs + + + + +
TeJIepaJuOBEIIaHUs

2 PagnonpuemMHbie
YCTPOMCTBA U1 + + + +
TeJepaauOBEIIaHUS

3 Maremaruueckue
METObI OMIUCAHUS + + +
CUTHAJIOB

4 DnexTpOMarHuTHHIC
TIOJISL U BOJIHBI

5 DnexTpoHUKa + +

5.4. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEeHUHU AUCHMILIMHBI, 1 BUAOB 3aHATHH
CooTtBeTcTBHE KOMIIETEHIUH, (OPMHUPYEMBIX NpPU HU3YYEHHM IUCUUIUIMHBI, U BHUJIOB 3aHATHUN
IpeJCTaBIeHo B Tabmule 5.4.
Tabnuna 5.4 — CooTBercTBUE KOMIIETEHIMH, (OpMHpPYEMBIX NMPU H3YYEHUU AUCLUILIMHBI, U BHUJIOB

3aHATUN

< Bunrwl 3anstuit

S

= ) a

5 = © = g

E, < » 8 E g, DopMBI KOHTPOJIS
(] J .

2 = ) g = 2

A = = LM) @)
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[TK-7 + + + Kontposnbhas pabora,
JlomanHee 3a1anue,
OrtueT 1o
HHAWBUAYAJIbHOMY
3agaHuto, KoHcrekr
CaMOIIOATOTOBKH, TecT

[1K-9 + + + + + JloMamHee 3agaHue,
Oruet 1o
HUHUBUIYAIEHOMY
3aganmnio, Koncmekr
caMoItoAroToBku, OTuer
10 J1a00paToOpHOii
pabore, 3ammura
KYPCOBBIX ITPOEKTOB
(pabot), OTyeT mo
KypcoBoii pabore, Tect

6. UaTepakTUBHBbIE MeTObI U (JOPMBI OPraHU3aL UM 00yUYeHuUs!
He npeagycmorpeno PYIL.

7. JIabopaTopHbie padoThI
HaumenoBaHue 1a60paTopHBIX paboT mpuBeieHo B Tabuuue 7.1.
Tabnuma 7.1 — HaumeHoBaHue 1a00paTOpHbIX paboOT

a Q
= z
g S 5
= > 5
HazBanus paznenos HaumenoBaHue 1a00paTopHBIX paboT 3" £ 5
< : ¢
S o,
a o 2
= S
2 cemecTp
1 Benenue OCHOBHBIE JIEKTPUYECKHE BETUYUHBI U METOIUKA UX 4 I1K-9
U3MEPEHUIN
HccnenoBanue 3akoHoB Oma u Kupxroga B 4
JJEKTPUYECKOHN LIENU IPH TaPMOHUYECKOM
BO3JIEUCTBUU
Hroro
2 OCHOBHBIE METO/IBI HccnenoBanue pa3BeTBICHHON JTMHENHOM LIETH IPU 4 I1K-9
aHaJIM3a JUHEHHBIX rapMOHHYECKOM BO3/IEMCTBUU
JJIEKTPUYECKHUX LIENIEN B
P . HUroro 4
YCTaHOBUBILEMCS
pexume
3 KommiekcHbie u HccnenoBanmne 4aCTOTHBIX XapaKTEPUCTUK 2 I1K-9
orepaTropHble GYHKIUU | IPOCTEHIINX PEaKTUBHBIX JIBYXIOJIIOCHUKOB
uenu. YactoTHele "
CCJIEJOBAaHHME BXO/IHBIX YACTOTHBIX XapAKTEPUCTUK 2
XapaKTEPUCTUKH. .
anepuoINYECKHX LEeNel MepBOro NopsiKa
HccnenoBanue nepeaaTovyHbIX YaCTOTHBIX 2
XapaKTEPUCTHUK allepUOIUYECKHX LIETIEN ITEPBOTO
HopsAIKa
Hroro 6
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4 Pe3oHaHCHEIE 1IEMU Hccnenosanue nocieqoBaTeIbHOTO OTUHOYHOTO 2 [1K-9
KoJ1e0aTeTbHOT0 KOHTYpa
Hroro 2
Hroro 3a cemectp 20
3 cemectp
5 Pe3oHaHCHBIE LEnH HccnenoBanue napanieinbHOro OJJMHOYHOIO 4 IK-9
KoJ1e0aTeIbHOro KOHTYpa
HccnenoBanue MarHUTOCBSI3aHHBIX MHIYKTUBHOCTEH 2
Hroro 6
6 Teopus HccnenoBanue naccuBHbiX RC-unbTpoB 2 I1K-9
YETHIPEXIIOJIFOCHUKOB
P UccnenoBanmne LC — GpuiIbTpoB HIXKHUX YaCTOT THIIA 4
«k» u «my
Hroro
7 Lenu ¢ HccnenoBanue JIMHHON JUHUM B CTALIMOHAPHOM U T1IK-9
pacrpeeieHHbIMU MEePEXOTHOM PEKUMAX
napameTpamu
p p Hroro
8 Ananus snekTpuueckux | MccnenoBanue nmepexoaHbIX MPOIECCOB B IEMAX IK-9
LeMnel B IepexXoHOM MIEPBOrO MOpPsIAKa
pexume
HccenenoBanue nepexoaHbIxX IPOLECCOB B LEIAX 4
BTOPOTO MOPSIKA
Hroro 8
Hroro 3a cemectp 24
Hroro 44
8. IIpakTHyeckue 3aHATHUSA (CEMUHAPHI)
HaumeHnoBaHme mpakTHYECKUX 3aHATHIA (CEMUHAPOB) MPUBEICHO B TaduIe 8.1.
Tabnuna 8.1 — HameHoBaHMe MPaKTUYECKUX 3aHITHI (CEMUHAPOB)
<) g =
= A =
2 = 5
< S5
. s o
HasBanns pasznenos HaumeHoBaHMe MpakTUYECKUX 3aHATUHN (CEMHUHAPOB) 57 £ 5
& z &
S o
a o 2
= S
2 cemecTp
1 Beenenue [TocnenoBarenbHOE U MapaIeIbHOE COEAMHEHUE 2 MK-7
compoTuBIIeHNH. «Pa3opBaHHBIE» U «3aKOPOUYCHHBIC)
YYaCTKH JIEKTpUueckoil nenu. 3akon Oma B
PE3UCTUBHBIX TETAX .
Hroro 2
2 OCHOBHBIE METOIBI WneanbHble ICTOYHUKH HAIPSIAKEHUS U TOKA, 2 TIK-7, IIK-
aHaJIn3a JUHEHHBIX TeHepaTOphl, YKBUBAJIEHTHBIC TPEOOpa30BaHUs B 9
AJIEKTPUYECKHUX IIENIeH B | CXeMaX C reHepaTopaMy TOKa U HANIPSIKEHUS;
CTaHOBHUBILIEMCS
y 3akonsl Oma u Kupxroga B 1ensix mocTosHHOTO TOKa. 2
pexume
bamanc momHoctu.
OCHOBBI METO/1a KOMILJIEKCHBIX aMILIUTY/T 2

CornacoBaHa Ha noptane N2 31354

12




3akonsl Oma u Kupxroda B koMIiekcHOU hopme.
BekropHble quarpaMMbl TOKOB U HaIIPSKCHUM.
bananc momHoctu

MeToasl KOHTYPHBIX TOKOB U Y3JIOBBIX HANPSKEHUU 2
MeTton 3KBHUBaJICHTHOTO TeHeparopa. Pabora ¢ 2
JIpOOHO-KOMIUIEKCHBIMU (DYHKIUSMHU
Uroro 12
3 KomIuiekcHble U Kommiekcusie pynkunu. YacToTHbIC 4 [K-7
onepaTopHble GYHKIIMU | XapakTepucTuku. [lomoca mpomyckaHusl.
enu. YacToTHble
I MVII ¢ 3aBucumbIMU ucTOYHUKaMu. OniepaTopHbIE U 2
XapaKTEPUCTUKH.
KOMIUIEKCHBIE (DYHKIIUU B CXEMaX C 3aBUCHUMbIM
HCTOYHUKOM.
Uroro 6
4 Pe3oHaHCHBIE LIETIN OcCHOBHbIE TIOHATHUS PE3OHAHCHBIX LEMEH: 2 I1K-9
JTOOPOTHOCTb, XapaKTEPUCTUYECKOE COMPOTUBIICHUE,
PE30HAaHCHOE CONPOTUBIICHUE, YACTOTA PE30HAHCA.
Hroro 7
Hroro 3a cemectp 22
3 cemecTp
5 Pe3onaHcHbIe Lenu OpuHOoYHBIE KOJIeOaTeNbHbIE KOHTYPHI 2 [K-7
Hroro 7
6 Teopus BryTpenHnue napaMmeTpsl YEThIPEXIIOJIFOCHUKOB 2 I1K-7, T1K-
YETHIPEXIOJIFOCHUKOB
p XapakTepruCcTUYECKHE apaMeTphl 2 9
YETBIPEXIIOJIIOCHUKOB
OnexTpuueckue QUIbTPHI 2
Hroro 6
7 Lenu ¢ Llenu ¢ pacnpeneneHHbIMU TapamMeTpamu: [nuHHbIE 2 IIK-7, 11K-
pacnpeneneHHbIMU JIMHUU 9
napaMeTpamu
P pa Hroro 2
8 AHanu3 3MeKTpuyYeckux |PacdeT mepexoaHbIX MPOIECCOB KIACCUYECKUM U 2 IK-9
Lielel B IIEPEXOTHOM OIIEpaTOPHBIM METOJOM
eXH1Me
p Uroro 2
9 BpeMeHHbIE U BpeMenHble XapakTEpUCTUKHU LETIEH U UX CBSA3b C 2 I1K-9
YacTOTHbBIE YaCTOTHBIMHU.
XapaKTEpUCTHKU LIeTeN n
P puc niere Hroro 2
UX B3aUMOCBSI3b
Hroro 3a cemectp 14
Uroro 36

9. CamocTrosiTe/ibHasi padora

Bunael camocTosTenbHON paboThl, TPYAOEMKOCTh U (POpMUPYEMbIE KOMIIETEHIIUN MTPE/ICTABICHBI B

Tabiuue 9.1.
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Tabnuua 9.1 — Buasl caMoCTOsATENIbHOM PabOThL, TPYA0EMKOCTh U (hOpMHUPYEMbIe KOMIIETEHIIHH

£ Q
= & §
Q = =
e )
. o =
Buner camocTosiTeILHON S . a o
Hazpanus paznenos 5 S5 DopMBbI KOHTPOJIS
paboThI o S E
2 o 2
~ S
2 cemecTp
1 BBenenue IloaroroBka x 1 I1K-7, JlomarniHee 3aj1aHue,
MPAKTUYECKUM 3aHATHUSIM, ITK-9 Koncnekr
CeMHHapam caMonoarotoBku, Otyer
10 J1abopaTopHO paboTe
[TpopaboTKka JEKIIMOHHOTO 1 patop p
MaTtepuana
OdopmneHne 0T4eTOB MO 8
nabopaTopHBIM paboTaM
Hroro 10
2 OCHOBHBIE METO/IBI [ToaroroBka k 6 |IIK-7, JomamHee 3a1anue,
aHaJIM3a JMHEHHBIX MIPAKTUYECKUM 3aHATHUSM, I1K-9 Koncnexr
JNEKTPUYECKUX LIeTIel B | cEeMUHapaMm CaMoInoAroToBku, OTYeT
CTAaHOBHBIIIEMCSI PEIKAME 1o 1abopaTtopHoii pabote
Y p [IpopaboTka JTeKITMOHHOTO 4 patop p
MaTtepuana
OdopmieHre 0TIECTOB TI0 4
nabopaTOpHBIM paboTam
Hroro 14
3 KomrnekcHbie [ToaroroBka k 2 |IIK-7, Koncnekr
orepaTopHble GYHKIIUU | IPAKTHYCCKUM 3aHITHSIM, ITK-9 CaMOIIOATOTOBKH,
nenu. YactoTHbie ceMHHapaMm KounTponbhas pabora,
XapaKTEPUCTUKH. Otuet no mabopaTopHOMH
PaKTep [IpopaboTka JIEKIHOHHOTO 3 paTop
pabote
MaTtepuana
Odopmienue oTyeToB 1O 6
nabopaTOpHBIM paboTam
Hroro 11
4 Pe3oHaHCHBIE LIEMTH IloaroroBka k 2 [1K-9, JlomalirHee 3agaHue,
MIPAKTUYECKUM 3aHATHUSIM, [K-7 Koncnekr
ceMHUHapaM CaMoIoAroToBKH, OTYeT
1o n1abopatopHoit pabote
[TpopaboTka JEKIIMOHHOTO 1 patop p
Martepuana
OdopmneHre 0T4ETOB O 2
nabopaTopHBIM paboTam
Hroro S
Hroro 3a cemectp 40
3 cemecTp
5 Pe3onaHcHEBIE Ienn ITonroroBska k 3 [1K-7, Otuet no nmabopaTopHOH
MIPaKTUYECKUM 3aHATHM, I1K-9 pabore, Tect

CEeMHHapaM
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OdopmieHune oT4eTOB O
nabopaTopHBIM paboTaM

HUtoro 5
6 Teopus [Toaroroska k 10 |TIK-7, Jomainee 3ananue,
YETBIPEXIOIFOCHUKOB MPAKTUYECKUM 3aHATHIM, I1K-9 Kouncnekr
CeMHHapam caMonoAroToBku, Otyer
10 J1abopaTopHOM paboTe
[TpopaboTKka JEKIIMOHHOTO 6 patop p
MaTtepuana
OdopmieHne oT4eTOB 1O 6
nabopaTopHBIM paboTaM
Hroro 22
7 Lenu ¢ [ToaroroBka k 2 |IIK-7, Koncnekr
pacrnpeeeHHbIMU MPAKTUYECKUM 3aHATHIM, I1K-9 camMornoAroToBku, OTyet
napaMeTpamMu ceMHUHapaM o 1abopaTtopHoi padore,
Tect
[TpopaboTka JEKIIMOHHOTO 4
MaTtepuaa
OdopMieHre OTIETOB TIO 2
nabopaTOpHBIM paboTam
Hroro 8
8 Ananu3 snekrpuyeckux | Iloaroroska k 12 |TIK-9 Koncnexr
EeNnei B MepexoaHOM MIPAKTUICCKUM 3aHSATHSIM, camMoIoAroToBku, OT4eT
pexKUMe ceMHHapaMm 110 UHIUBUIYATbHOMY
3amanuio, OT4eT 1o
[TpopaboTka JEKIIMOHHOTO 4 Ié > 5
nabopaTtopHoOit paboT
MaTtepuana OpaTOpHOM paboTe
Odopmienune oTyeToB 1O 6
nabopaTopHBIM paboTaM
Hroro 22
9 BpemeHHbIE U IloaroroBka k 2 [1K-9 JlomalirHee 3agaHue,
YaCTOTHBIC MPAKTUICCKUM 3aHSATHSIM, Koncnekr
XapaKTePUCTHUKU IIeTIe U | ceMUHapaM CaMOTIOATOTOBKH
WX B3aUMOCBSI3b
[TpopaboTka JEKIIMOHHOTO 1
MaTtepuana
Hroro
10 OcHOBHBIE METOABI IIpopaboTKa JIEKIIHOHHOTO I1K-9 Koncnekr
aHaJIN3a HeJTMHCHHBIX MaTtepuaa CaMOITOATOTOBKH
KTPUUYECKHX IIETIeH
JEKTPUUYECKHUX 1IETIe Viroro
11 3axmtouenue [IpopaboTka JTeKITMOHHOTO [TK-7, Koncnexr
Marepuaia ITK-9 CaMOTIOITOTOBKH
Hroro 2
Hroro 3a cemectp 64
[ToaroroBka u cnaya 36 DK3amMeH
JK3aMeHa / 3auera
Hroro 140
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10. KypcoBasi paGora (npoeKr)
Tpy0eMKOCTb ayIUTOPHBIX 3aHATUH U (OPMHUpPyEMble KOMIIETEHIMM B PAMKAX BBIIOJHEHUS
KypcoBO# paboThl (1poekTa) npeacrasiaeHsl Tadmuie 10.1.

CornmacHo WHAMBHUIYaJbHOMY WIHM(PY CTYACHTY HEOOXOAMMO pacCUMTaThb YacTOTHBIE
XapaKTePUCTUKU TPaH3UCTOpa (3KBUBAJIEHTHAs CXEMa - YETHIPEXIOJIOCHUK C 3aBUCUMBIM HUCTOYHHKOM
(mo BapmaHTaM)) U COEAMHEHHOW C HUM KacKaJHO Harpy3ku ( SKBHBAJCHTHAas CXeMa- MapajuleibHble
konebarenpHble KOHTYpel [-III poma, a Taxke mnpocreiimue LC-QuiIbTpsl ¢ MIyHTHPYIOIIUMHU

cornpotuBieHusiMu).  [locTpouTh  YacTOTHBIE  XapaKTEPUCTUKH, CPaBHUTh C  pe3ylbTaTaMu
aBTOMATH3MPOBAHHOTO pacyera ¢ momouibio ADS mmm Qucs.
Tabmuma 10.1 — TpymoeMKoOCTh ayIUTOPHBIX 3aHATHHA M (HOpMUPYEMble KOMIIETCHIIMH B paMKax
BBINOJIHEHUS] KYPCOBOM paboThI (IIPOEKTa)
) LN
= 2 E
2 = =
Z o5
5 = =
HanmenoBanue ayIMTOPHBIX 3aHATHN s 7 5
: : ¢
4 o,
e o 2
= S
3 cemecTp
Brigaua 3amanus Ha KypcoBYyIO padoTy, moscHeHue mudpa 2 I1K-9
3a/1aHusl, OObSICHEHHE OCHOBHBIX 0003HaYEHUH
HccnenoBanue 4acTOTHBIX XapaKTEPUCTHK HATPY3KU
HccnenoBanue Tpansucropa ¢ 0000mEHHON HArpy3KOit
UccnenoBanue TpaHzucTopa ¢ U30UpaTesbHON Harpy3Kou
Hroro 3a cemectp 10

10.1. Tembl KYpCcOBBIX padoT (IIPOEKTOB)
[TpumepHas TemMaTuKa KypcoBBIX padOT (IIPOEKTOB):

— CxeMHble QYHKLUHU U YACTOTHBIE XapaKTEPUCTUKU JIMHEHHBIX MEKTPHUECKUX Lenen
11. PeiiTuHroBas cucreMa /Uil OLICHKH YCIIEBAeMOCTH 00y4aI0IINXCs

11.1. bajuibHBIE OLIEHKH JJIS1 3JIEMEHTOB KOHTPOJISA
Tabnuna 11.1 — banibHble OLIEHKH ISl 3JIEMEHTOB KOHTPOJISI

. . MakcumanbHbIi
. MaxkcumanbHbIA MaxkcumanbHbIA
OneMeHTsl y4eOHOH 6asu1 3a Iepuos Bcero 3a
Oamn Ha 1-yro KT ¢ | 6Gasn 3a nepuon
JIESITETBHOCTH mexnay 2KT u Ha CEMECTp
Hayana cemectpa | mexny KT u 2KT
KOHEI[ ceMecTpa
2 cemecTp
JlomamHee 3a1anne 4
Koncnekr 7 21
CaMOIIOATOTOBKH
KonTtponbHas padora 10 8 20
Otuer o 4 6 16 26
UH/IUBUIYaIbHOMY
3a/1aHuUIO
Otuer no nabopaTopHOi 6 8 6 20
pabore
Tecr 3 6 9
Hrtoro makcumymM 3a 21 34 45 100
epUOL
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Hapacratonum ntorom 21 55 100 100
3 cemectp
JlomamrHee 3agaHue 10
Koncnekr 9
CaMOIOJrOTOBKH
Otuer o 10 10
UH/IUBUYaJIbHOMY
3aJaHHIO
OTyYeT Mo KypcoBoO 4 4 4 12
pabore
Otyet no nabopaTopHOI 5 8 7 20
pabore
Tecr 3 3 3 9
Hroro makcumym 3a 28 21 21 70
epuoz
DK3aMeH 30
Hapacraromum urorom 28 49 70 100
11.2. IlepecueT 0a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[lepecuer 0aioB B OIEHKH 32 KOHTPOJIbHBIE TOUKH MpeCTaBIeH B Tabymie 11.2.
Tabnuua 11.2 — IlepecueT 0aIoB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH
bannel Ha 1aTy KOHTPOJIBHOM TOUKU Ouenka
>90% ot MakcuMabHOM cymMbl OayioB Ha aaty KT 5)
Ot 70% 10 89% oT MakcuManbHOM cyMMbl OaytoB Ha gaty KT 4
Ot 60% 10 69% OT MakcUMaNbHOM cyMMbI OayutoB Ha naty KT 3
< 60% ot MakcuManbHOI cymMMbl OansioB Ha naty KT 2

11.3. Ilepecyer cymMMBbI 02/1J10B B TPAAHIIMOHHYIO M MEKAYHAPOAHYIO OLICHKY
[Tepecuer cymmbl OaIOB B TPAJUILIMOHHYIO U MEXAYHAPOIHYIO OLIEHKY MpPEJICTaBIeH B TaliuIe

11.3.

Tabnuua 11.3 — IlepecueT cymmbl 0aIoB B TPAJUIIMOHHYIO M MEXIYHAPOIHYIO OLIEHKY

Htorosas cymma 6aijios,

Onenka (I'OC) YYHUTBIBAET YCIEUIHO CTAHHBIN Ouenka (ECTS)
9K3aMeH
5 (oTU4HO) (3a4TEHO) 90 - 100 A (OTIHYHO)
85 -89 B (ouens xoporo)
4 (xoporto) (3a4TeHO) 75-84 C (xopormio)
70-74
D (ynonerBoputeabHO)
3 (YAOBIETBOPUTEIBHO) 65-69
(3auTeHO) 60 - 64 E (mocpencTBenHo)

2 (Hey/10BJIETBOPUTEINILHO) (HE
3a4TEHO)

Huxe 60 6aiuios

F (HeynoBIETBOPUTENIBHO)
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12. Y4eOHO-MeTOAMYECKOE U HH(POPMALIMOHHOE o0ecTieYeHHe JUCHUIITTHHbI

12.1. OcHoBHas JuTEpaTypa

1. Ara6ekoB .M. OcuoBbl Teopun nemneid.- CII6.: Jlanp,2009.-432¢. [DnekrponHslii pecypc]. -
https://e.lanbook.com/book/91911#book _name , nata obpamenus: 14.06.2018

12.2. lonosiHuTEIBHAS TUTEPATYPA

1. Tlomos B.II. OcHoBsl Teopun nemneil.-M.: Beicur.iuk., 2000.-574c. (nanmyne B Oubimoreke
TYCYP - 189 3k3.)

2. JloceB A.K. Teopus IMHEHHBIX 3JEKTpUUECKUX 1enel.-M.: Boicur.k.,1987.-512¢. (Hanuune
B oubnmoreke TYCVYP - 33 3k3.)

3. MarxanoB II.LH. OcHoBBI ananu3a 3iekTpudeckux mernei. Jluneinsie nenu.-M.: Beicuruk.,
1990.-336¢ (manmuuue B 6ubmoreke TYCVYP - 22 3x3.)

4, benenkuii, A.®. Teopust TMHEHHBIX JIEKTPUUECKUX IeTIel [ DIEKTPOHHBIN pecypce] : yueol.

— DnektpoH. naH. — CankTt-IlerepOypr : Jlans, 2017. — 544 c. — Pexum gocrymna:
https://e.lanbook.com/book/91910 . nata oopamenus: 30.05.2018.

12.3. YueOHO-MeTOAMYECKHE MTOCOOU A

12.3.1. O0s3aTesibHBIE Y4eOHO-MeTOAUYECKHE MOCOOHus

1. Teopus snexTpuueckux emneit: YyeOHoe nmocodbue K mpakTUYECKuM 3aHATHsIM / MeabHUKOBA
n. B., Hy6osuxk K. K. - 2012. 156 c. [DOnexrponHbsii pecypc] - Pexum nocryma:
https://edu.tusur.ru/publications/1432 , nara obopamenus: 14.06.2018.

2. Teopus snexTpuveckux Iener yacte 2: Yue6Hoe mocodue / ITomosa K. 0. - 2015. 160 c.
[DnexTponHbIii pecype] - Pexum mocryma: https://edu.tusur.ru/publications/5535 , mata oOpateHwus:
14.06.2018.

3. Meroabl MaTeMaTH4E€CKOTO OMMCAHUS U pacyeTa CIOKHOM JTMHEHHON 3IeKTPUYECKON 1enH B
CTallMOHApHOM pexume: VcxonHble JaHHBIE, METOAMYECKHME YyKa3aHUs, INpPUMEpPhl pacuera H
KOHTPOJBHBIX BOMPOCOB K 3amaHuio / MenbHukoBa U. B. - 2012. 44 c. [DnekTpoHHBIH pecypce]| - Pexum
noctyna: https://edu.tusur.ru/publications/1430 , nata oopamenus: 14.06.2018.

4. OcHOBHbBIE DJEKTPUYECKHE BEIMYMHBI M METOAMKAa MX H3MepeHui: PykoBoACTBO K
naboparoproit pabore Nol / MensaukoBa U. B., Tones b. @., Crenvoit B. C., /Iy6osuk K. 1O. - 2013. 14
c. [OnexTpoHHBIN pecypc] (pekOMEHIOBaHO K CaMOCTOSTENbHON pabore)- Pexum pocryma:
https://edu.tusur.ru/publications/3440 , nata oopamenus: 14.06.2018.

5. MHccnenoBanue 3akoHoB Oma u Kupxroda B snexkTpuyeckod Lenu NpH TapMOHHUYECKOM
Bo3aeicTBUM: PykoBoACTBO K 1abopaTopHoii pabote No2 / Menbaukosa U. B., 'ones b. @., JIyooBuk K.
1O. - 2013. 10 c. [DnekTpoHHbIil pecypc] (PeKOMEHIOBAHO K CaMOCTOSATENbHOM padoTe)- Pexum nocrymna:
https://edu.tusur.ru/publications/3441 , nata oopamenus: 14.06.2018.

6. MHccnemoBanue pa3BETBICHHON JUMHEWHONW IeMM TIPU TapMOHHYECKOM BO3JCUCTBUU:
PyxoBojicTBO K 1abopaTtopHoii padote No3 / Menbaukosa U. B., T'ones b. @., [ly6osux K. FO. - 2013. 8 c.
[OnekTpoHHBId  pecypc] (peKOMEHZOBaHO K CaMOCTOSTENbHOW pabore)- Pexum  jmocryma:
https://edu.tusur.ru/publications/3442 , nata oopamenwus: 14.06.2018.

7. HccnenoBaHue OIMHOYHBIX KOJleOaTeIbHBIX KOHTYPOB: PYKOBOJICTBO K JabopaTopHOii paboTte
No 6, 7 nmo mucummuinHe «TeopHsi SIEKTPUYECKHUX IEenen» Il CTYJCHTOB PagMOTEXHUUYECKOTO
¢bakynbpTeTa Beex crenuanbHocTel / MenbHukoBa U. B., y6osuk K. FO. - 2013. 19 c. [DnekTpoHHbII
pecypc] (pexoMeH0BaHO K CaMOCTOSITEIbHOU pabore)- Pexum JIOCTYyTIA:
https://edu.tusur.ru/publications/3447 , nara obpamenus: 14.06.2018.

8. HccnemoBaHWe YaCTOTHBIX XapaKTEPUCTHK aNePUOJUYECKUX IIeTeld IepBOrO IOpPSIKa:
PykoBozacTBO Kk JaboparopHoit padore No 4, 5 / MenbnukoBa U. B., Jly6osuxk K. 0. - 2013. 12 c.
[DnekTponHblii  pecypc] (peKOMEHIOBaHO K  CaMOCTOSTEIbHOH pabore)- Pexum  mocryma:
https://edu.tusur.ru/publications/3443 , nara obpamenus: 14.06.2018.

9. HccnemoBaHue MepexoTHBIX MPOIIECCOB B IEMSIX IMEPBOTO U BTOPOTO MOPSAKOB: PyKoBOICTBO
K nabopatopHoit pabote Nol4, 15 / MenbuukoBa U. B., y6osuk K. FO. - 2013. 10 c. [DnekTpoHHbII
pecypc] (pexoMeHT0BaHO K CaMOCTOATEIIbHOMN paborte) - Pexxum JIOCTyTA:
https://edu.tusur.ru/publications/3444 , nara obpamenus: 14.06.2018.
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10. Uccnenoanue naccuBHbiX RC - ¢unbTpoB: PykoBoactBo k mabopatopnoit padore No 10 /
MensuukoBa M. B., Jlyoosuk K. FO. - 2013. 6 c. [Daekrponusiii pecypc] (peKOMEHIOBAHO K
caMocTosITeNIbHOU pabote)- Pexum mocryma: https://edu.tusur.ru/publications/3448 , nata obOparieHus:
14.06.2018.

11. OcuoBel Teopun wnemneil. CxemHble (YHKIMH W YaCTOTHBIE XapPaKTEPUCTHKH JIMHEHHBIX
ANEKTPUYECKUX Ienei: MeTonnueckue yka3aHusl 10 BBITOJTHEHHIO KypcoBoM paboTsl / MenbpHHKOBa U. B.
- 2012. 68 c. (pekOMEHIOBAaHO K CaMOCTOSATENIbHOM padoTe) [DnekTpoHHbIN pecypc] - Pexxum gocryna:
https://edu.tusur.ru/publications/1549 , nata oopamenus: 14.06.2018.

12. KazakeBuu, JI. 1. Metoandeckne peKOMEHAAIMU MO CAMOCTOSATEIBHONU paboTe CTYACHTOB
BCEX CICHHAIBHOCTEH WM HampaBieHHH: YdyeOHO-MeToaudeckoe mocobue [DnexkTpoHHBIH pecype| /
Kazakeenu JI. HU. — Tomck: TYCVYP, 2016 — 15 c¢. — Pexum pocrymna:
https://edu.tusur.ru/publications/6050 mgara obparenus : 14.06.2018.

13. TIlpaBwiia MOATOTOBKH, BHIOJIHEHUS U O0(OpMIIEHUS TabopaTOpHON paboThl: Meronndeckue
yKa3aHUs K BBIMOJHEHHUIO JTa0OpaTOpHBIX padoT [DnekTpoHHbIH pecypc]| / Y. B. MenbaukoBa [u ap.]. —
Tomck: TYCVYP: 2011. — 29 c¢. — Pexum pgoctymna: https://edu.tusur.ru/publications/1143, nara
obpamenus: 14.06.2018.

12.3.2. Y4yeOHO-MeTOANYECKHE OCOOMS /IJIs1 JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMH 310POBbSI M
HHBAJIHI0B

Y4eOHO-MeTOINYEeCKHE MaTepHaiIbl ISl CAMOCTOSATEIBHON U ayTUTOPHON paboThl 00ydaromuxcs
U3 YMCIIA JIML ¢ OFPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbsI 1 MHBAINIIOB MPEAOCTABISIOTCS B (opMax,
a/JlalITUPOBAHHBIX K OTPAaHUYEHUSAM UX 3/10pOBbsl U BOCIPUATUS HHPOPMALUU.

JL1s1 ML ¢ HAapyLIeHUsIMHM 3PeHHUs:

— B (hopMe€ FIIEKTPOHHOI'O JOKYMEHTA;

— B IICYaTHOH (pOpMe yBETMUECHHBIM MPHU(PTOM.

JLst M1 ¢ HAapyIIeHUusIMH cJIyXa:

- B (hopMe 3NEKTPOHHOTO JJOKYMEHTA;

— B I1e4aTHOM opme.

Jlst M1 ¢ HapyIIeHUsIMU OIIOPHO-ABUIATEJILHOTO annapara:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

- B IleyaTHOH (opme.

12.4. IIpodeccuonaabHbIe 0a3bl JaHHBIX H MHPOPMAIIMOHHBIE CIPABOYHbIC CHCTEMbI

1. Hayunas snekrponnas Oubnmoreka eLIBRARY.RU http://elibrary.ru — momHoTekcToBas,
pedepartuBHas 6a3a JaHHBIX.

2. UudbopmanuoHHbIe, CIIpaBOYHBIC u HOPMaTHBHBIC 0a3bl JIAHHBIX
https://lib.tusur.ru/ru/resursy/bazy-dannyh

3. Hayunas snextponHnas 6a3a «Haykay https://www.libnauka.ru/

12.5. Ilepnoguyeckue U3TaHus
1. Texnuka paanocsszu. OMCKHUIl HayyHO-UCCIEI0BATEIbCKUI HHCTUTYT IPUOOPOCTPOCHHUS
(Omck). http://www.oniip.ru/nauka/publikatsii/tekhnika_radiosvyazi/index.php

13. MaTepuajnbHO-TeXHU4YeCKoe o0ecrieyeHue TUCUMILIMHBI U TpedyemMoe MporpaMMHoe
o0ecrneyenune

13.1. O6uue TpedOBaAHUS K MATEPUAIBLHO-TEXHHYECKOMY M MPOrPAMMHOMY 00ecne4yeHuIo
AMCHMILINHBI

13.1.1. MaTepuaJbHO-TeXHMYECKOE M IPOrpaMMHOe ofecrnedeHne 1Jisl JJeKIIMOHHbIX 3aHATHH
Jis mpoBeneHus 3aHATUI JICKIIMOHHOTO THIIA, IPYNIOBBIX U MHIUBUAYAJIBHBIX KOHCYJIbTAIUM,
TEKYILLEro KOHTPOJIS U MPOMEKYTOUHOW aTTECTallMM UCIOJb3yeTcsl yueOHasi ayAUTOpPHUs C KOJIMYECTBOM
MOCaZOYHbIX MECT He MeHee 22-24, o0opyaoBaHHas JOCKOW M CTaHAAPTHOH y4eOHOW MeOensblo.
NmeroTcsi AeMOHCTpallMOHHOE O0OpyAOBaHWE M y4eOHO-HATJSAHBIE IMOCOOWS, OOeCIeYnBaIOIINe
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TEMATUYCCKUC NIUTIOCTPALUU I10 JICKIUOHHBIM pa3JciiaM JUCIUILIAHBI.

13.1.2. MaTepuaJbHO-TeXHHYECKOE M MPOrPaMMHoOe o0ecniedeHHe VISl MPAKTHYECKUX 3aHATHI

VYueOHast ayTuTOpHS

yueOHasi ayIuTopus IJIsl TMPOBEICHHS 3aHATUN JIEKIMOHHOTO THIIA, yuyeOHas ayJuTOpHUs JUIs
MIPOBEJICHUS 3aHATUN MPAKTHYECKOTO TUIA, YIeOHasl ayTUTOPUS IS MPOBEICHUS 3aHIATHH CEMHUHAPCKOTO
TUIIA, TTOMEIIEHUE I MPOBEACHUS TPYNIOBBIX U HWHIUBUAYAIbHBIX KOHCYJIbTALUNA, MMOMEIIEHUE IS
MPOBEACHUS TEKYIIETO KOHTPOJIS U IPOMEKYTOUHOM aTTecTalluu

634034, Tomckas ob6nacts, r. Tomck, Bepmuauna ynuna, a. 47, 305 ay.

Omnucanue UMEIOIIErocs 000PYIOBaHUS:

- KommutekT cnenuann3upoBaHHON yaeOHOM MeOenu;

- Pabouee mecto npenopasarens.

[IporpammHuoe obecrieueHre He TpeOyeTcsl.

314

yueOHasi ayIUTOpHUs ISl MPOBEICHUS 3aHATHH MPAKTHYECKOTO THUIA, ydeOHAs ayTuTOpHUs IS
MIPOBEJICHUS 3aHATUH J1a0OPATOPHOTO TUMA

634034, Tomckas obnacts, r. Tomck, Bepmmauna ynuua, a. 47, 314 ayx.

Onucanye UMeIOIIErocss 000pyI0BaHUS:

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

- 16 pabouux cranuuii, (KOMIbIOTEPOB), Ha 6a3e npoueccopoB Intel Core i5;

- KommekT cnennanu3upoBaHHoi yueOHOM Mebeny;

- PaGouee mecto npemnoaaBaress.

[TporpamMmmHOe obecrieueHue:

— Microsoft Windows 8 u Hrke

— Google Chrome

— Keysight SystemVue

— Microsoft Office 2010 u HUXKE

— Mozilla FireFox

— Qucs

— PTC Mathcad13, 14

— Velleman PcLab2000LT

13.1.3. MaTepuajabHO-TeXHHYECKOE H IPOrpaMMHOe o0ecrnedeHne 1Jisi JJa00paTOPHBIX padoT
JlabopaTtopust «OCHOBBI TEOPUU TIETICH»
ydeOHast ayJJUTOpus ISl IPOBEJICHUS 3aHATHH 1a00paTOpPHOTO THUTIA
634034, Tomckas obnacts, r. Tomck, Bepmunauna ynuna, a. 47, 3146 ayn.
Onucanue uMeroerocs 000py10BaHus:
- locka marautHO-MapkepHass BRAUBERG (2 mit.);
- Konseprop AC-DC MC5BB UPBUC (8 mT.);
- USB Ocuumnorpad-reaepatop PCSGU250 (8 mmrt.);
- BoasTmerp B3-38 (8 miT.);
- 8 pabouux cTaHuui, (KOMIbIOTEPOB), Ha 6a3ze nmporeccopos Intel Core 15;
- KommuiekT cnenmann3upoBanHON yueOHOM Mebenu;
- PabGouee mecTo npenogaBates.
[TporpamMHOe oOecrieueHUe :
— Microsoft Windows 8 u Hixke
— Google Chrome
— Keysight SystemVue
— Microsoft Office 2010 u Huxe
— Mozilla FireFox
— Qucs
— PTC Mathcad13, 14
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— Velleman PcLab2000LT

13.1.4. MaTepuaJbHO-TeXHHYECKOE H IPOrpaMMHOe o0ecrnedeHne 1Jisi CAMOCTOATEIbLHOH padoThI
Jist caMOCTOATeNbHOM pabOThl MCIONB3YIOTCS y4eOHbIE ayIUTOPUU (KOMIBIOTEPHBIE KIIACCHI),
PaCIOJIOKEHHBIE 110 aJpecam:
- 634050, Tomckas obsactb, r. ToMck, Jlennna npocmnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacte, T. Tomck, yin. Kpacnoapmetickas, 1. 146, 201 ayn.;
- 634034, Tomckas ob6nactb, r. Tomck, Bepuinnuna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckas obsactp, T. ToMck, Bepmnanna ynuna, 1. 74, 207 ayn.

CocraB 000pyIOBaHUS:

- yaeOHas meOerb;

- komnbiotepsl knacca He Hike [I9BM INTEL Celeron D336 2.81Tw. - 5 mT.;

- KOMITBIOTEPHI TOJKIIOYCHB K ceTu «VHTepHeT» U 00eCredmBarOT JOCTYN B 3JEKTPOHHYIO
HH(pOPMaIMOHHO-00Pa30BaTEIBHYIO CPEly YHUBEPCHUTETA.

[Tepedenp MpOrpaMMHOTO OOECIICYCHHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MarepuajibHO-TeXHHYeCKOe o0ecrnedeHne TUCHUIITHHBI ISl JIUI C OTPAHUYEHHBIMHA
BO3MOKHOCTSIMH 310POBbSI H HHBAJIHI0B

OcBoeHME TUCLUIUIMHBI JUIAMU C OIPAaHUYEHHBIMH BO3MOKHOCTSIMH 370pPOBbsl U MHBAJIUIAMU
OCYILECTBIISETCA C UCIIOJIb30BAaHUEM CPEICTB 00yUeHHs OOLIEro U CIelalbHOr0 Ha3HAYEeHUSI.

[Tpu 3aHATHSIX C OOyYarOMIMMKCS € HapYWIEeHUSIMH CJyXa [PelyCMOTPEHO HCIOJIb30BaHUE
3BYKOYCWJIMBAIOLEH amnmapaTypbl, MYJbTUMEAUMHBIX CPEACTB U JPYTUX TEXHUYECKUX CPEACTB
npuema/nepeaaun yueOHoW MHGOpManuu B JAOCTYIMHBIX (hopMax, MOOMJIBHOM CHCTEMbI MPENOIaBaHUS
U1 00y4aroOUIMXCsl ¢ WHBAINIHOCTBIO, OPTATUBHOM MHAYKIIMOHHOW CHUCTEMbl. Y4yeOHas ayauTopHs, B
KOTOpOI 3aHMMaloTCs oOydaromuecs ¢ HapylIeHHEeM ciyxa, o0opy/loBaHa KOMITbIOTEPHON TEXHUKOM,
ayIMOTEXHUKOU, BUACOTEXHUKOU, IJIEKTPOHHON TOCKOW, MYJIbTUMENUNHON CUCTEMOM.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMUCS € HAPYIIEHUSIMH 3PEHUSAIMHM [IPETYCMOTPEHO HCIIOJIb30BAHUE B
JIEKIIMOHHBIX M YYEOHBIX ayAUTOPHUSAX BO3MOXHOCTH MPOCMOTpPa YAAJCHHBIX OOBEKTOB (Hampumep,
TeKCTa Ha JOCKE WIM cllaiijla Ha SKpaHe) IMpH IOMOIIM BHJIEOYBEIMUUTENEH aJi1 KOMGPOPTHOTO
IIPOCMOTpA.

[Ipu 3aHATHSAX C OOy4yarOUIMMHCS € HapyLIEHHWSIMH OINOPHO-ABHUIaTe/]bLHOI0 amnmnapara
UCMOJB3YIOTCS aJbTEPHATUBHBIE YCTPOWCTBAa BBOJa MHGOpMALMKM M JApPYrHe TEXHUYECKHE CPEJCTBa
npuema/nepeaayn yuyeOHo MHGoOpManuu B JAOCTYMHBIX (opMax, MOOMJIBHOM CHUCTEMbI OOy4YeHHUS MAJis
JIOJEHN ¢ NHBAJIUIHOCTBIO.

14. OHCHO‘IHI)IC MaTepHAJIbl U METOAUIECCKUE PEKOMCHAAIIUH 110 OPraHU3allui U3YYCHUSA
AU CIHUIIIIMHbI

14.1. ConepxxaHue OLIeHOYHBIX MATEPUAJIOB U METOAUYECKHE PEKOM EHIANH
21.]'[5[ OLOCHKU CTCIICHU CCbOpMI/IpOBaHHOCTH nu ypOBHfI OCBOCHUA SaerHHeHHBIX 3a JII/ICIIPIH.]'H/IHOﬁ
KOMIIETEHIINI UCTOJb3YIOTCS OLIECHOYHBIE MaTepUalbl B COCTaBE:

14.1.1. TecToBBIC 3a1aHUA

o 2+ j2 —(0.25 +0.25)
1) 3apanbl Z-mapameTphl YETBIPEXHOMIOCHUKA: Z = | (0.25 + j0.25) 242 . Onpenenuts
THUII YETHIPEXTIOTIOCHUKA.
a) aBTOHOMHBIN U CUMMETPUYHBIN B) HEaBTOHOMHBIN u
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HECUMMETPUYHBIN

0) HEaBTOHOMHBIN U CUMMETPUYHBIN ') aBTOHOMHBIN M HECUMMETPUIHBIN
2) s oOpaTHMOro 4YeTHIPEXIOIIOCHUKA B ypaBHEHHSAX THUHA A 3amaHbl KoddduimeHnTsr: Aq1=1;
A21=)0.3; Azp=0.4. Onpenenuth 3HaucHUE KOdpduimeHTa As.

a) l B) -2j

0)0 r) 2
3) J1J1s1 9eThIPEXOMIOCHUKA C U3BECTHBIMH A-TIapaMeTpaMH:

U,=1-j)U, + 101,
11 = —jO 1U2 + 12
Ol'[peI[eJ'II/ITB KOB(b(bI/ILII/IeHT nepcaadu 1o HAIpsHKCHUTO K y B PCKHUMEC XOJIOCTOI'O XOJa Ha BBIXOC.

a) 0.5+j0.5 B) 0
0)1 r) 10
4) Omnpenenure Z-mapaMeTpbl YETHIPEXIOJIOCHUKA, g Kotoporo (puc. 1) otnenbHbIE

COIpPOTHBIIEHUS yKa3aHbl B OMax. BoiOepuTe npaBUIbHBINA OTBET.

z1 z3

72 Z1=3 Om; Z2=7 Om; Z3=3 Owm;

Puc.1
a) Z11=10 Om, Z15= -70M; Z21=7 Om; Z3,=-10 Om
0) Z11=10 OM, Z15= 70m; Z21=T7 OMm; Z2,=10 Om
B) Z11=3 Owm, Z15=T0M; Z21=7 Om; Z25=3 Om
r) Z11=3 Om, Z1o= 100M; Z21=10 OM; Z2,=3 Om

5) I[J'IH CUMMCTPUYHOTO YCTBIPCXIOJIOCHHUKA XAPAKTCPUCTUYCCKOC COIIPOTUBJIICHUEC OIPCACIIACTCA
CJICAYIOIIUMH BBIPAKCHUAMU (BOBMO)KHO HECKOJBKO OTBCTOB)Z

a) Z, = V Zex xx " ZBx K3 6) Ze = 1\ Zppix xx " ZBx xx

Azz

Azy r) Z.=
T A21

Azz
6) B KaKoOM Cﬂy‘lae 3HeKTpI/IquKaﬂ IICIIb 6yﬂeT ICIbHO C paCHpeI[eJ'IeHHLIMI/I HapaMeTpaMI/I?

B) Z,=

a) B menu oTCYTCTBYIOT MOTEPH.
0) Jlnuna nuauum 6omee 1 kM.
B) ['eomerpuyeckue pazMepbl e CON3MEPUMBI C JITTHHOM BOJIHBI AJIEGKTPOMArHUTHBIX KOJICOAaHUH
r) HampspbkeHre 1 TOK B JIMHUY SIBIISTIOTCS TOJIBKO (DYHKITUEH BPEMEHU
7) Pexum, B KOTOPOM SHEPIUsi YaCTUYHO MOTJIONIAETCS HArPy3KOW, Ha3bIBACTCS:
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a) PEKUMOM JIMHUU 0€3 NCKKCHHI;
0) PEKUMOM CMEIIAHHBIX BOJIH;
B) PEXHUMOM OeryIei BOJIHBI,
I') PEXUMOM CTOSIYEN BOJIHBI.
8) OmpenenuTh peXuM B JIMHHUH, €CIM IICPBHYHBIC TapaMeTpsl JuHMU Lo = 4 M[H/kM , Cy =
400 H® /M. JIunus HarpykeHa Ha HHIYKTUBHOCTG Ly = 20 MI'H
a) PSKMMOM JIMHUM 0€3 UCKaKCHUIA;
0) pe)KMMOM CMEIIIaHHBIX BOJIH;
B) PEKHUMOM O€ryuieil BOJIHbI;
I') PEKUMOM CTOSTYEN BOJIHBI.
9) IlepexoaHasi XapaKTEPUCTUKA OTPAKACT:
a) Tepexo]] CUCTEMbI B HOBOE COCTOSIHUE;
0) UIMTEIBHOCTH MEPEXOTHOTO MPOLIECCa;
B) PpEaKIMIO LIETIH Ha CTYIIEHYaTOe BO3/ICHCTBUE;
I) 3aBHCHUMOCTb BXOJHOI'O BO3JEHCTBUS OT BPEMEHHU.
10) ITepexoaHOii TpoLIeCcC B IIETTH HEBO3MOXKEH PU:
a) OTCYTCTBUHU KOHJIEHCATOPA;
0) BO3JICHCTBUU TraPMOHUYECKOTO CUTHAJIA;
B) U3MEHEHUU PHEPTUU B PEAKTUBHOM JJIEMEHTE;
') OTCYTCTBUU PE3UCTOPA.
11) He3aBucHMBIMHU Ha3bIBatOTCS HadanbHbIe yciaoBus (HY):
a) HEe 3aBHCAIIUE OT TapaMeTPOB IEMH;
0) coxpaHsIOIIe CBOM 3HAYEHUS HE3aBUCUMO OT COCTOSIBLIEHCSI KOMMYTAIHUH;
B) HE U3MEHSIOIINECS B X0JI€ BCETO MEPEXOTHOTO MIPOLIECCa;
T') HE 3aBHUCAIIUE OT TUIIA 3JIEMEHTOB.
12) Ha BbIBO/1aX KaKOTO 3JIEMEHTa HEBO3MOYKHO CKAYKO0Opa3HOE H3MEHEHNE HATTPSHKEHUS?
a) KOHJICHCAaTopa;
0) UCTOYHUKA HATIPSKEHUS
B) KaTyIIKA WHIYKTUBHOCTH;
I') pe3ucropa
13) Bribepere BepHOE yTBEPIXKIACHHE:
a) Kod(hUIIMEHT nepeayu JIEKTPUUECKON LETH MPEACTABISIET COO0M OTHOIICHUE aKTUBHON YacTH
COIIPOTHUBIIEHUS K PEAKTHUBHOM;
0) xod(hdUIMEHT nepe1ayu TaCCUBHOMN AIEKTPUUECKOM 1IETH UMEET pa3MepHOCTh OM/M;
B) KO’ (UIMEHT Mepeiavyn AIeKTPHIECKon e Beeraa pasex 10;
r) Ko3(h(UIMEHT nepe1ayn MaCCUBHOM IEKTPUUECKOM LeNH He MpeBbIIaeT 1.
14) TTonoca mponmycKaHus LEMu 3TO —
a) JMara3oH YacTOT, B KOTOPOM aMIUIUTYHO-4aCTOTHAs XapaKTepuCcTUKa K03 (uueHTa nepeiauu
OTJIMYAETCs OT CBOETO MaKCHUMaJIbHOIO 3HaUeHUs He Oosiee ueM Ha 31b;
0) nuamaszoH 4acToT, B KOTOPOM (pa30-4acTOTHasi XapakTepucTuka koadduimeHTa nepeaaqu
OTJIMYAETCS OT CBOET0 MaKCUMAJIbHOTO 3Ha4eHUsI He OoJsiee yeM Ha 31b;
B) JMama3oH 4acTOT, B KOTOPOM aMILTUTYHO-4acTOTHAs XapaKTepucTHKa Kod(ddulineHTa nepeaadn
HE OTJIMYAETCs OT CBOETO MAKCUMAJIbHOTO 3HAYCHHUS;
I) JMarna3oH 4acTOT, B KOTOPOM aMIUIMTYAHO-4YaCTOTHAs XapaKTepUCTUKA Kod(duuneHTa nepeaaun
OTJIMYAETCsl OT CBOEI0 MMHUMAJIBHOTO 3Ha4eHus He Oosee yeM Ha 31b.
15)  Jlns punbTpa HIkHEX YacToT (DHY) BIMOIHAETCS COOTHOIICHUE:
a) a,=0npuw = we 0) ac— lupuw > wg

B) aC=0npnw§wcp T) ac = 0 Ipu W < Wep
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16) Onpenenure I GUIBTPA IUIsL KOTOPOTO MOJI0CA NPO3PAYHOCTH JISKHUT B Anarna3oHe oT 0 10 ®c,
a) OHUY;
06) ®BY;
B) [13®;
r) P®.
17)  Jns nonocsr mpo3paunoctd LC-¢punbrpa (puc.1) BBIMONHSETCS CICIYOIIEe YCIOBHE

71/2
2122
[o, l O
Puc.1
a) —1<21<0 6) be=+m

4Z2
1
4:Z2

21
B) Chaz_c= F) E>>O

18) BoipaxkeHus Ui aMIUTUTYAHO-YaCTOTHOM 1 ()a30-4aCTOTHOW XapaKTEPUCTUKU ONPEICIISICTCS KakK:
a) OTHOILIEHUE MOJYJS YaCTOTHOM XapaKTEPUCTUKHU K €€ apIryMEHTY;
0) MOIyJb BXOJHOTO COTIPOTUBIICHUS;
B) CyMMa peajbHOH U MHUMOM YaCTH KOMIUIEKCHOT'O COIIPOTUBIICHUS;
I) MOAYJIb U ApTYMEHT KOMIIJIEKCHON (DYHKLIUH LIETIH.
19) Vkaxure 00s13aTeNbHOE YCIOBHE [Tl BOSHUKHOBEHHs (pa30BOT0 PE30HAHCA:
a) OTCYTCTBHE aKTHBHBIX COIPOTHBIICHUI;
0) Hamuuue XoTs Obl OTHOTO PEAKTUBHOI'O AJIEMEHTA;
B) HaJIWYHeE PA3HOTHUITHBIX PEAKTUBHBIX 3JIEMEHTOB;
r) HaJIW4yhe 3aBUCUMOTrO HCTOYHUKA.
20) Vkaxxute, Kakoi U3 BUI0B (ha30BOT0O pe30HAHCA BOZMOXKEH B IOCIIESIOBATEILHOM KOJIeOaTEIbHOM
KOHTYpE:
a) PE30HAHC HANPSKEHUH;
0) pe30oHaHC TOKOB;
B) MapaJuleibHbII PEe30HAHC;
I') COBMECTHBIN PE30HaHC.

14.1.2. Jxk3aMeHallMOHHbIE BONPOCHI
1. Ilenu ¢ pacnpeaeIeHHbBIMH TapaMeTPaMH.

KakoBa 3kBHBaJIeHTHasl cXeMa 3aMEelLIeHUs Pa30MKHYTOr0 OTpe3Ka JIMHUU Oe3 motepb  anuHou A < | <

522
4

2. Ilenu ¢ pacnpeneneHHbIMH TapaMeTpamMH.

Kak m3menutcs pexxum pabotsl cornmacoBanHoi J[JI mpu moakirodeHNM K HEW B HEKOTOPOM CEUEHUU

KOPOTKO3aMKHYTOTO MOJIYBOJIHOBOTO OTpe3Ka (puc.l):
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Puc.1
3. BoccranoBure cxemy Al CUCTEMbl YpPAaBHEHUU MPEJICTABICHHON HIKE. YKaXKUTE , TJe
HaXOJIUTCsL YIPABISIEMbIA HCTOYHUK, €CIH ly55 = S - Uypy
1 1
+jwCl + ———F—= —jwCl — ———
rz VOt p el JORL T R3 + jwl2 Ulo] [
wC1 ! L Y "l Tl
|79 T R3 T jwl2 RL " jwL1l 7Y T R3 +jwl2l

4. . K nocnenoBaTelbHOMY KOJe0aTeIbHOMY KOHTYPY MOJKIIOYEH MCTOYHHUK TapMOHUYECKOIO
curHaia ¢ ammuutynoi 1B u wacroroit 3MI'n. KoHTyp HacTpoeH Ha 4acTOTy MCTOYHMKA M HMEET
napametpbl: C=60n®, R=20 Om. Onpenenuts aMIUIMTYy HAOpsDKEHUS Ha EMKOCTH MPU PE30HAHCE.
N300pa3uth 3aBUCIMOCTh BXOJJHOT'O COTIPOTHUBIICHUS OT YaCTOTHI.

5. CocraBuTh TaOJUIly TpPaHUYHBIX YCIOBMM BCEX TOKOB W  HANpsDKEHUM, BBIBECTU
XapaKTepUCTHUECKOE YpaBHEHHE JTIOOBIM yIOOHBIM CIIOCOOOM JIJIsl CXEMBI Ha PUC.2

6. PaccunTaTh mepexoaHBIA MPOLECC HA €MKOCTH JIFOOBIM yIOOHBIM METOJIOM ISl CXEMBI Ha
puc.3. OnpenenuTs yepe3 Kakoe Bpems B IenH Oy1eT HaOII0AaThCsl YCTAHOBUBIIUICS PEKUM.

= > ]
E ] <
A A
CDJ i <>E o —C
L
puc.2 puc.3

7. Paccuutath A-mapaMmeTpsl A cXeMbl pUC.4 JIIOOBIM yI00HBIM CIIOCOOOM, €CIIM MapaMeTphbl
LIENHY Ha HEKOTOPOH YacToTe @ YyKa3zaHbl B Omax. OnpenenuTts K Kakoi mojoce 4acToT (IIpo3payHOCTH
WM 3a/1€P>KUBAHMSI) OTHOCUTCS YETHIPEXITOIIOCHHUK.

8. Paccunrarh Z-mapameTpbl Ui CXEMbI pHC.5 JTIOOBIM yIOOHBIM CIIOCOOOM, €CIH MapaMeTpsl
1enu ykasansl B Omax.

22 71 Z
71 | | | | z3 2
o * 0 o l o

Z1=-j15 Om; Z2=j5 Om; Z3=-j15 Om; Z1=3 Om; Z2=7 Om; Z3=3 Owm;

Puc.6 Puc.7
9. UeMmy paBHO HampspDKEHHE Ha KOHAeHcartope ( puc.8) TpH BBIKIIOYEHHH HMCTOYHUKA

nutanus (E =20 B; R =8 Om; C = 15 u®). Byner nu B cucreme HaOI101aThCSl yCTAHOBUBIIMICS PEKUM
gyepe3 10 MKc 1ociie OTKJIFOUEHUSI UCTOYHUKA TTUTAHUS.
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[ ]
L 1
-C
E
Puc. 8
10. Onpenenuth peXuM B JIMHUM, €CJIM IEPBUYHBIC MapaMeTphl JUHUU Lo = 2 M[H/KM ,
Co = 800 H® /M. JIunus Harpyxkena Ha conpotusieaneRy = 100 Om
11. [TepBruuHbIC (BHYTPEHHHUE) MApaMETPhl Y€THIPEXITOTIOCHUKA.

OmnpeneneHrue YeTHIPEXIMOMIOCHUKA. BHIBI MapaMeTpoOB YETHIPEXIONIOCHUKA B 3aBUCUMOCTH OT
Harpy3KH; OIpeelICHUE, METOIMKA HaX0XICHUS, (U3UICCKUN CMBICI, CBSI3b BHYTPCHHUX NapaMeTPOB,
NPUMEPBI OTPEJCNICHUsT BHYTPEHHUX MapaMeTPOB MPOCTEHINX YETHIPEXIIOTIOCHUKOB IO 33JaHHIO
9K3aMEeHaTOpA.

12. BryTpeHHHE TapaMeTphl COCTaBHBIX YETHIPEXITOIFOCHUKOB.

CucteMbl ypaBHCHHMII HEaBTOHOMHOTO YETBIPEXIOJIIOCHHMKA. PacueT BHYTPEHHHX MapaMeTpOB
CJIOXHBIX YETBIPEXITOFOCHUKOB IPHU Pa3HBIX THUIIAX PETYIIIPHOTO COCITUHCHUS.

13. XapaKkTepuCTUIECKUE TapaMeTPhl YETHIPEXTIOIFOCHUKA.

BeipakeHusi, MeTOauKa OmpeaesieHus, (QU3HYSCKUNH CMBICT XapaKTEPHUCTUUYECKUX ITapaMeTpPOB;
norapuMuuecKre eAMHULIBI 3aTyXaHus (HeM U 110).

14. KackagHoe coenmHEeHHE COTTIACOBAHHBIX YETHIPEXIIOIIOCHUKOB.

VcIl0BHE TIONHOTO COTIACOBAHMS YeThIPEXIomocHuKa. CxeMa, BbIBOA G, M K¢ JUIS CXEMbI U3 JBYX
KaCKaJJHO ¥ COTIACOBAHHO BKJIFOUEHHBIX YETHIPEXITOIOCHUKOB.

13. Onepatopusbiit Mmeton pacuer I111.

Pacuer I1IT o omepaTopHOii cXeMe 3aMelIeHH, MOIYIEHHE OMEPATOPHBIX CXeM 3aMmerieHust s | u
C C HEHYJIEBBIMU HY; W300paXKeHHe THUIOBBIX CHrHaoB e(t) = E u e(t) = E,coswt. CBsi3b MOIOCOB
dyuxuwmii f(p) ¢ xapakrepom opurunaia f(t).

14. BpemeHHbIe XapaKTepUCTUKH TUHEHHBIX STIEKTPUUECKUX IIeTICH.

I'paduueckoe n300pakeHne, aHATUTUYECKOE OMTUCAHUE U B3aUMOCBS3b UCIIBITATEIHHBIX (BXOIHBIX )
CUTHAJIOB TIPH OMpEIEICHUH BPEMEHHBIX XapaKTepUCTUK IIeMH, OMpeleleHne TNepexXoqHOU U
UMITYJIECHOM XapaKTEPUCTHUK, X PA3MEPHOCTh; B3aMMOCBSI3b BPEMECHHBIX XapaKTEPUCTHK IETH; TPHMEpP
oTpesieNieHus] MePEXOqHON U UMITYIBCHONM XapaKTePUCTUK JUIS IIEMH MEepBOro MOpsaKa, CXemMa KOTOpOi
3aJaHa.

15. YacToTHBIE ¥ BpEeMEHHBIE XapaKTEPUCTHKHU DIEKTPHUECKUX IIeTICH.

HcnpiTarenpbHble  CHTHAJIBI, WCIHOJIB3YeMbIC Ui HAXOXKJICHHS YACTOTHBIX H  BPEMCHHBIX
XapaKTePUCTUK IEMHU; BBIBOJI COOTHOIIECHUMN, CBS3BIBAIOIIUX OIMEPATOPHBIE M BPEMEHHbIE (YHKIIUU
[[ENH; B3aUMOCBS3b TMPEACIbHBIX 3HAYCHWH 1T BPEMEHHBIX M YACTOTHBIX XapaKTEPUCTHK, WX
000CHOBaHUE; IPUMEP BBIUMCICHUS BCEX XapaKTEPUCTHUK LIEIH, CXeMa KOTOPOU 3a1aHa.

16. Llenu ¢ pacnpeeeHHBIMH ITapaMeTpamMHu.

Omnpenenenue, 0COOEHHOCTH, NMEPBUYHBIC M BTOPUYHBIC MMapaMeTpbl, JIUHUU 0€3 MOTeph; PeXHUM
Oerymmx BOJH B JUHUU 0€3 MOTeph U B JIMHUU C MIOTEPSMHU.

17. Llenu ¢ pacnpeseaeHHbBIMU TapaMeTPaMH.

Ormpenenenre, OCOOCHHOCTH, MOJENb ydacTKa JIMHWU JUIMHON dX, pemieHue TenerpadHbIX
YpaBHEHHIA Tl YCTAHOBUBIIETOCS PEXKUMa TIPU TAPMOHHMYECKOM BO3ICHCTBUH.

18. [Tamaromye U OTpaXEHHBIE BOJTHBI.

[Tamatonrie M OTpakeHHBIC BOJHBI NMPH TApMOHWYECKOM BO3eicTBUU. [|inHA BONHBEI U (a3oBas
CKOpOCTh, KOO(PPHUIIMEHT OTpa)KEHUS: CMBICT M pacdeTHas (popMysa, 3HAYCHHS TSI Pa3HBIX PEKUMOB
pabotsl 1. PesynbraT uHTEp(dEpeHIINN NaJaloMuX U OTPAKEHHBIX BOJH B JION B 3aBUCUMOCTH OT UX
BEJIMYMHBI U ()a30BOTO C/IBUTA.

19. Pexwum Oerymmx BoJH.
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Pexxumpl paboTel TuaMK 6€3 moTeph (J1011) B 3aBUCUMOCTH OT XapaKTepa Harpy3KH; aMIUTUTYTHbIC U
(a3oBBIC COOTHOIIICHUS B JIMHUHU, BXOJAHOE CONPOTHUBIICHHE B PEXXUME OCTyIei BOJTHBI; HCIIOIB30BAHHE
B JIMHUU B KadecTBe (Qujaepa, COTJacOBaHUE JIMHUU C HArpy3koil (C MOMOIIBI0 YETHIPEXBOJIHOBOTO
TpaHnchopMaTropa U peaKTUBHOTO Huieh(pa).

20. Pexxum cTosiumx BOJIH.

Bo3MoxHBIE peXUMBI paOOTHI JIOM; PEXKUM CTOSTYMX BOJH HA MPUMEPE KOPOTKO3aMKHYTOW JIMHUU .
pe3yibTaT MHTEPPEPEHIMN TaJarolield W OTPaKEHHOW BOJHBI; BBIBOA OONIMX COOTHOLICHHU ISt
pEeKUMa CTOSIYMX BOJIH U TpaduKK pacrpeneieHus: TOKa, HalpsHKEHUs, BXOTHOTO CONPOTUBIICHUS BIOJIb
KOPOTKO3aMKHYTOH JIMHHM; YacTOTHAs 3aBHCUMOCTh BXOJHOTO COIPOTHBIICHUS; TPAKTUYECKOE

A o
MCII0JIb30BaHUE KOPOTKO3aMKHYTBIX OTPE3KOB JINHUU (Z U30JISTOP, KOJIeGATeNbHBIN KOHTYD).

14.1.3. TeMbI KOHTPOJIbHBIX padoT

OKBHUBaJICHTHBIE ITpeoOpa3oBanus, 3akoH Oma, 3akoH Kupxroda

Pacuer neneil nocTossSHHOro TOKa OCHOBHBIMU METOaMHU

Pacuer nemneit rapMOHMYECKOTO TOKA METOJIOM KOMILIEKCHBIX aMIUIUTY/]L

HccnenoBanue pa3BeTBICHHOM JIMHEHHOM LIeNH IPU FapMOHUYECKOM BO3/I€HCTBUU

HccnenoBanne BXOJHBIX M MEPEJATOYHBIX YACTOTHBIX XAPAKTEPUCTUK ANEpUOJMYECKHUX Lenei
IIEPBOTO MOPAIKA

HccnenoBanue 4aCTOTHBIX CBOMCTB JTMHEMHBIX AJIEKTPUUYECKUX IENEH C MOMOLIbI0 KOMIUIEKCHBIX
¢bynkuuit neneit. OnpeneneHre 4aCTOTHBIX XapaKTEPUCTHK M TOJIOCH NMPOIMYCKaHMs Lereld Ha OCHOBE
KOMIUIEKCHOW (DYHKIIUU LIETIH.

HccnenoBanue Lemnei, copepikaliux 3aBUCUMbIE MCTOYHHMKM TOKA U HANpsKEHUs, OCHOBHBIMU
MeTOoJIaMu pacyeTa ciaoxkHbIX JIDL]

14.1.4. TeMbl HHAMBUAYAJIBHBIX 32JAHUI
MeToapl MaTEMaTHYECKOTO ONMKMCAHUS M pacdyeTa CI0KHOW JIMHEHHOW SJICKTPUYCCKON IenH B
CTaIlMOHAPHOM PEKUME
Pacuet nepexoansix npoueccoB B JIDL[ nBymsa metogamu

14.1.5. TeMbl OIPOCOB HA 3AHATHUIX

OcHOBHBIE ONpeeNeHUsI U MOHATUS: DINEKTPUUYECKUI TOK, 11€Tlb, KOMIIOHEHTHI, 3JIEMEHTHI 1IEeTH,
IIapaMeTpsl JIEMEHTOB, TOMOJOTUS CXeMbl. laeanpHble 2JIEMEHTHI: CONPOTHBIICHWE, UHIYKTUBHOCTD,
€MKOCTb, HWCTOYHHMK 3.1.C., HWCTOYHUK TOKAa. 3aBHCHUMbIE HCTOYHUKH; OIEPAIMOHHBIN YCHUIUTENb;
SKBUBAJIEHTHBIE (paboune) MOAETH 3JIEMEHTOB Lenu. TUIbl 371eMeHTOB (JIMHEiHble, HEIMHEHHbIE U
napaMeTpuuecKne), UX CBOMCTBA, 0003HAYEHMsI, JIEMEHTHbIE ypaBHEHUs. CXeMbl 1enH (CTPYKTYpHBIE,
NPUHIUNHNATIBHBIE, YKBUBAJIEHTHbIE).OCHOBHBIE 3HEPreTHUECKHUE COOTHOIIEHUS B IenH: 3akoHbl OMa,
Kupxroga, momHocTe M 0OajaHC MOIIHOCTEH (IUIsi MTHOBEHHBIX 3HAUYEHWM); YCTAHOBUBIIMHCA U
HEYCTAaHOBUBIIMHCSA pPEXUMBI pabOThl IeNM; MOHATHE JBYXIOJIIOCHHMKA, YETHIPEXIOIIOCHUKA,
MHOTOIOJIOCHUKA; THIOBbIE BXOJIHbIE€ BO3/CHCTBHUS B TEOpPUM LIENEN; MaTeMaThdeckass MOJENb LeNH
(MMLI) B Buzae cucTeMbl YpaBHEHUH M B Buae IU(EpEeHINATILHOIO ypaBHEHUs LIEMH; 3aBUCHUMOCTb
MeTo10B pemiennss MMI ot Tuna nenu u pexuma; 3agadu qucuuruinabl TOLL.

Tema 1: Meron KOMIUIEKCHBIX aMmIUTUTYA - OOOCHOBaHME BbIOOpa TapMOHHYECKOTO CHTHAJIA,
MapaMeTpbl TapPMOHUYECKOTO CHUTHAJIA, T[OCTOSHHOE BO3JEMCTBHE — KAaK YacTHBIA  Clydail
TapMOHHYECKOTO0; METOJl KOMIUIEKCHBIX amrmuuTyn (MKA), anrebpamsammst MMII, 3akonsr Oma u
Kupxropa B KoMIUIekcHOW ¢opMe, MOIIHOCT, M 0OallaHC MOIIHOCTEH B KOMIUIEKCHOW (opMme;
TPEYTOJIbHUKHA CONPOTUBJICHUM, INPOBOJMMOCTEN, MOIIHOCTEN; BEKTOPHBIE JUarpamMmbl TOKOB H
HaIpsHKEHUH.

Tema2: DkBUBaJeHTHBbIE NpeoOpa3oBaHMUs YJacTKOB menu - OrmnpeneneHHue SKBUBAJICHTHBIX
CONPOTUBIIEHUI  ydacTKOB Ienu. Buasl coeauHeHus  (TOcienoBaTeNbHOE,  MapaielabHoe,
1ocJe10BaTeNbHO-TIapaUIEIbHOE ), UX HKBUBAJIEHTHOE MPeo0pa3oBaHNe; SKBUBAJIEHTHOE MTpeoOpa3oBaHue
reHepaTOpOB TOKAa M HAMNpsHKEHUS; MEePEeHOC HCTOYHMKOB TOKAa M 3.J.C. B JIPyTM€ BETBH; LEMU CO
B3aMOUHIYKIIMEH, pa3BsA3Ka MHAYKTUBHOCBS3aHHBIX LIENE.

Tema 3 : Mertoapl aHanu3a CIOXKHBIX Lienedl - MeToj KOHTYPHBIX TOKOB M METOJ Y3JIOBBIX
noreHuanoB. [lonyyenne kanonmyecknx MMI] Ha ocHOBE COOTBETCTBYIOIIMX 3aKOHOB Kupxrodga;
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YMEHBIICHHE YHCIa MCKOMBIX HEM3BECTHBIX; MarpuuHas ¢opma 3anucu MMIl u ee pemenHue.
MarnmHHBII METOJT aHaIM3a IeTel Ha 0a3e METo/a Y3JIOBBIX MOTCHIINAJIOB. .

Meron HanoxkeHus (TeopeMa 0 HAJIO)KEHUU PELLICHUN ).

Metoa SKBHUBAJIGHTHOTO TeHeparopa. Teopema 00 SKBHUBAaJEHTHOM TeHeparope. OrmnpenencHue
TOKa B OT/JEJIbHOM BETBU LIENM METO/I0M 3KBUBAJIEHTHOI'O T'€HEepaTopa.

WcnertatenbHble  curHanbl.  OmnpenenieHHE MEPEeXOJHOM M MMIYJIbCHOM  XapaKTEPUCTHK,
Pa3MepHOCTh XapaKTEPUCTUK, UX B3aUMOCBSI3b.

BbIBOZ1 COOTHOIIIEHUH, CBSI3BIBAIOIIMX ONEPATOPHBIC U BpeMEHHbIE (DYHKIIUU.

14.1.6. TeMBI TOMANIHUX 3aJaHUNA

3akon Oma u Kupxroga B pe3ucTHBHBIX LEMsAX: PaccunTaTh TOKM M HaNpsHDKEHUS B PE3HCTUBHBIX
LEIAX NIPU IOCTOSIHHOM BO3ICHCTBUH

OKBHBaJICHTHBIE MPE0Opa30BaHUsl B CXEMax C reHepaTOopaMu TOKAa M HAINpPSDKEHUS: paccuuTaThb
3HAYEHUs SKBHBAJICHTHONO MCTOYHMKA HAIPSDKEHUS/TOKA W €ro BHYTPEHHEro CONPOTHBIICHMUS
/IPOBOAUMOCTH  JIJIsl  3aJaHHOM CJIOXHOW IIEMH, COCTOSIIeH M3 IOCIeA0BaTeIbHO-apaIeIbHbIX
COECMHEHUI HCTOYHUKOB TOKAa, HICTOYHUKOB HAIIPSKEHUS U CONTPOTUBIICHUM

OcHOBBI MeTOa KOMIUIEKCHBIX amMIuutyna: Jlns paszserBieHHoil RLC- nenu, Haxopsuencs npu
TrapMOHMYECKOM BO3ICHCTBUM, PACCUNTATh TOKU U HANPsDKEHUS Ha eMeHTax no MKA

Pe3onaHcHble 1enu: MO 3aJaHUI0 MpENnoAaBaTelsi pPacCUUTaTh OCHOBHBIE XapaKTEPUCTUKH
IPOCTEHIINX MapaUIeIbHbIX U MOCIIEA0BATENbHBIX KOJIe0aTeIbHbIX KOHTYPOB

UYeTbIpexnoMOCHUKY U QuiIbTphl: PaccunTarh BHYTPEHHHME M XapaKTEPUCTUYECKHE MapaMeTpbl
npocreinmx [1- u T- 06pa3HbIX 3BEHbEB, a TAKXKE 110J1y3BEHbEB

Bpemennsie xapakrepuctuku ueneit: Ilo 3anannoi npenogasarenem npocreimeii JISL[ nepsoro
MIOPSAJIKA ONPEIEIINTD €€ BPEMEHHBIE U YaCTOTHBIE XapaKTEPUCTUKH

14.1.7. 3auér
1. PacyeT KOMIUIEKCHBIX 3HAUEHUH TOKOB U HAapspKEHUH 1o 3akoHy OMa.
2. IlepeBoJ MTHOBEHHBIX 3HAYEHUI TOKOB M HAIIPSDKEHUN B KOMIUIEKCHBIE AMILTUTY/IBI.
3. OCHOBBI METO/1a KOMIUIEKCHBIX aMILTUTY]I.
4. BelBOA MaTpUYHBIX YPABHEHUI PAacyeTa IO CXEME.
5. AnropuTMBl pacueTa METOAOM KOHTYPHBIX TOKOB, METOZIOM Y3JIOBBIX HAaIIPSKEHUH.
6. BBIBOJI 4aCTOTHBIX XapAKTEPUCTUK NIEKTPUUECKUX CXEM.
7. ANrOpUTM HAaxO0JEHHsS YaCTOTHBIX XapAKTEPHUCTHK DJIEKTPUYECKHX CXEM C 3aBHCHMBIM
HUCTOYHUKOM
8. AJITOPUTM HAXO0KJI€HUS YACTOTHBIX XapaKTEPUCTUK PEAKTUBHBIX JBYXITOJIFOCHUKOB.
9. IlocnenoBaTenbHbINA KOJIEOATENbHBIN KOHTYD.
10. TTapannenbHbIN KOJI€OATENbHBIN KOHTYP.

14.1.8. Tembl pacyeTHBIX padoT
MeToapl MaTeEMaTHUYECKOTO ONMUCAHMS U pacdyeTa CIIO0KHOW JIMHEHHOW JJIEKTPUYECKOW LIENH B
CTallMOHAPHOM PEKUME
Pacuer nepexoansix npoueccos B JIDL[ nByms metogamu

14.1.9. Tembl 1200paTOPHBIX PadoOT

HccenenoBanue pa3BeTBICHHON JTMHENHON LIETIH ITPYU TAPMOHUYECKOM BO3/IEHCTBUHU

HccnenoBanune 3axkoHoB Oma u Kupxroda B 3IekTpudeckoil Ienu Npu TapMOHHUYECKOM
BO3JICUCTBUU

HccenenoBanue BXOAHBIX U IEPEJATOYHBIX YACTOTHBIX XAPAKTEPUCTHUK AlEPUOJUYECKUX LIETIEeH
IIEPBOTO MOPsI/IKA

HccenenoBanue 4aCTOTHBIX CBOMCTB PEAKTUBHBIX JBYXIIOIOCHUKOB

HccnenoBaHne YacTOTHBIX CBOWMCTB IOCIENOBATEbHOTO W MMapajlIeNIbHOTO KOjeOaTeNbHbIX
KOHTYPOB

Uccnenoranune RC- puiabTpoB

HccenenoBanue NIMHHOM JIMHUM B CTALlHOHAPHOM U IIEPEXOAHOM PEXUMAX

HccnenoBanne NepexoaHbIX MPOLECCOB B LIETAX IIEPBOrO U BTOPOTO MOPsIKA
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14.1.10. TeMbI KYpCOBBIX IPOEKTOB (PadoT)

CxemHble (QYHKIMM M 4YacTOTHbIE XapaKTEPUCTHKU JIMHEHHBIX AJIEKTPUUYECKUX Lene (1o
BapHaHTaM):

CornacHO UMHAMBHUIYIBHOMY IIH(PY CTYAEHTY HEOOXOAMMO pPACCUUTaThb 4YaCTOTHBIE
XapaKTePUCTUKU TPaH3UCTOpa (3KBUBAJIEHTHAs CXEMa - YETHIPEXIOJIOCHUK C 3aBUCUMBIM HUCTOYHHKOM
(mo BapmaHTaM)) U COEAMHEHHOW C HUM KacKaJHO Harpy3ku ( SKBHBAJCHTHAas CXeMa- MapajuleibHble
konebarenpHble KOHTYpel [-III poma, a Taxke mnpocreiimue LC-QuiIbTpsl ¢ MIyHTHPYIOIIUMHU
conpoTtuBieHusiMH).  [locTpouTh  4YacTOTHBIE  XapaKTEPUCTUKU , CPAaBHUTh C  pe3ylbTaTaMH
aBTOMATHU3MPOBAHHOIO pacyeTa ¢ nmomoupo ADS

14.1.11. TembI caMOCTOATENBHBIX Pa00OT

— HccnenoBanue pa3BeTBICHHOM JIMHEHHOM LEMU MPU TAPMOHUYECKOM BO3/ICCTBUH

— HccnenoBaHne BXOJHBIX M MEPEAATOYHBIX YACTOTHBIX XapaKTEPUCTHK allepUOIUUYECKUX
LIEeTIEH [IEpBOrO MOpPsIAKa

— Meroasl MaTeMaTUYECKOTO OMKMCAHUS U pacyeTa CI0XKHON JIMHEHHON 3JIEKTPUYECKON LIETH B
CTallMOHAPHOM PEKUME

— Pacuer nepexoaubix npoueccos B JIDL] nByms meTonamu

— Pacuer mapameTpoB TpaH3ucTOpa (PKBUBAJICHTHAS CXEMe- YETHIPEXITOIIOCHUK C 3aBUCUMBIMU
WUCTOYHUKAaMHU), Pacder mapameTpoB KacKagHOTO COCIUHEHHS TpaH3WCTOpa W Harpysku. OdopmiieHue
MOSICHUTENFHOM 3aIHUCKH K KypCOBOM padore.

— Pacuer napameTpoB Harpy3ku. MccienoBanue 4aCTOTHBIX CBOMCTB HAarpy3KH

14.2. TpeﬁoBa}mﬂ K OHCHOYHBIM MaTepHuajJdaM Jisl JUll ¢ OrpaHUYC€HHBIMHA BO3MOKHOCTAMMU
310POBbH U HHBAJIUA0B
I[JISI Jan ¢ OrpaHMYCHHBIMH  BO3MOXHOCTSAMHU 3O0POBbA W HHBAJIUIAOB MNPCAYCMOTPCHDBI
AOHNOJHHUTECIIBHBIC OLICHOYHBIC MATCpHUAJIbI, IICPCUYCHDb KOTOPLIX YKA3aH B Ta6J'II/ILIe 14.
Ta6Jmua 14 — I[OHOJIHI/ITGJH)HI)IG MaTCpUalibl OLCHUBAHUA IJIA JIWI C OTPaHUYCHHBIMHW BO3MOKXHOCTIAMU
300POBbA U HHBAJIMAOB

Kareropun Buipl 1OMOTHUTENBHBIX OLIEHOYHBIX @DOopMBI KOHTPOJISI U OLICHKU
o0yyaromuxcs MaTepHaloB pe3yJIbTaTOB O0yUYEHUS

TecTpl, TMCbMEHHBIE CAMOCTOSITEIbHBIE
paboThl, BOMPOCH! K 3a4ETY,
KOHTPOJIbHBIE paOOTHI

C HapyleHUsIMU
ciyxa

IIpeuMy1ieCTBEHHO MUCbMEHHAs
IIPOBEpPKa

C napymenusimu | CobecetoBaHue 110 BOIIPOcaM K 3a4eTy, | [IpenMyIecTBeHHO yCTHas MpOBEpKa

3peHus OIIpOC MO TEPMUHAM (MHIMBH Iy aJIbHO)
C napyumeHus MU Pemenue TuCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE paboThI, MUChbMEHHBIE | [IpenMyIiecTBeHHO AMCTaHITMOHHBIMH
JIBUTATENILHOTO CaMOCTOSITeNIbHbIE paObOTHI, BOIIPOCHI K METO/1aMHU
anmnapara 3aueTy
C orpannvenusiMu 1o | TecTsl, MUCbMEHHBIE CAMOCTOSTEIbHbIE [Ipenmy1iiecTBEHHO MTPOBEpKa
o01iemMe IMINHCKUM paboThI, BOIPOCHI K 3a4ETY, METOJaMHU UCXOJIST U3 COCTOSTHUS
MOKa3aHUsAM KOHTPOJIbHBIE pabOThI, YCTHBIE OTBETHI | 00YYarOIIErocss HA MOMEHT IPOBEPKU

14.3. MeToanyecKkue peKOMeHIalMM 10 OLIEeHOYHBIM MaTepHaJIaM /UIs JIMI[ C OFPAHMYeHHBIMHU
BO3MOKHOCTSIMHA 310POBbA U HHBAJIN0B
Jis oun ¢ OrpaHMYeHHBIMH BO3MOKHOCTSIMHU 3/I0POBbSI M MHBAJIUAOB IpelyCMaTpUBAETCS
nocTymHas popmMa IpeaoCcTaBIeHHS 3aJaHIH OIIEHOYHBIX CPENICTB, 8 MMEHHO:
— B IIeyaTHO popme;
- B IIEYaTHOH (OopMe C YBEIIMUYEHHBIM HIPUPTOM;
- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;
- MCTOAOM YTCHHA aCCUCTCHTOM 3alaHUA BCIYX,
- IpeOCTaBIICHUE 3aJaHHs C HCIIOJIb30BAaHHEM CYp/I0TIIepeBOIa.
JIuniam ¢ OrpaHMYEHHBIMH BO3MOYKHOCTSMH 310pOBbS UM MHBAJIHIAM YBEIMYHBACTCS BpeMs Ha
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MOJI'OTOBKY OTBETOB Ha KOHTpPOJBHBIE BOMPOCHL. /[l Takux OOydaromuxcsi IMperycMaTpHBacTCs
nocTymHas popMa mpeoCTaBIeHHsI OTBETOB Ha 3aaHUsI, a UMEHHO:

- MUCHhMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCIIYT aCCHCTEHTA,

- Ipe/ICTaBICHNUE OTBETOB YCTHO.

[Iporienypa oOlLlEHUBaHHS pPE3YJIbTATOB OOYYEHUS JIHMII C OrPAaHHUYCHHBIMH BO3MOXXHOCTSIMHU
30POBbSl ¥ MHBAJIWIOB 0 JIUCHHUILUIMHE MPEAyCMaTpUBAET NpeaocTaBieHre WHpopManuu B (opmax,
aIalTUPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbSI U BOCIIPHUSTHS HHPOPMAIUH:

J1J1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHus:

- B (hOpMeE AIIEKTPOHHOTO JJOKYMEHTA;

- B IICUYaTHOHN OpMe yBEITUUCHHBIM MPH(PTOM.

JIJ1s1 JINI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

- B IIEYATHOH (opme.

Jl1s1 JIN1 ¢ HAPYIIEHUSIMH OTIOPHO-IBUTATEILHOTO alapara:

- B ()OpME IIEKTPOHHOTO JOKYMEHTA;

- B IIEYAaTHOH (opme.

[lpn HEOOXOAMMOCTH Uil JIMII C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3JI0POBbSI M HMHBAJIUIOB
IpoIielypa OICHUBAHUS PE3YJIbTATOB O0YYCHHUSI MOXKET MTPOBOIUTHCS B HECKOJIBKO ATAIOB.
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