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dopma oOydeHuUs: OUHAasE
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Kypc: 1,2

Cemectp: 2, 3

YueOnsrii Turan Habopa 2016 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 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 36 36 4acoB
9 | OO6mas TpyA0eMKOCTh 108 180 288 JacoB

3.0 5.0 8.0 3.E.
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K3aMEH:
OUO: TllenyrianOB .(A.p
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Hata mognucanus: 23.08.2017
VHUKaQJIbHbIN MPOrpaMMHBbINI KITIOY:
c53e145e-8b20-45aa-9347-a5e4dbb90e8d Tomck 2018

OKYMEHT ATQIIIICAH ITPOCTOI 3/IEKTPOHHOI TTOAIINCHI0
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokon Ne 13 or« 7 » 6 2018 r

JIMCT COI''TACOBAHUMA

PaGouas mporpamma ITUCHUIUIMHBI COCTaBJIEHA C YY€TOM TpeOoBaHUM (efepanibHOro rocy1apcTBEHHOTO
oOpa3oBarensHOr0 craHgapra Beiciiero oopaszoBanus (GI'OC BO) mo HampaBieHHIO MOATOTOBKU
(cnemmmanpHOocTH)  11.03.02  HMH(DOKOMMYHUKAIIMOHHBIE  TEXHOJOTMH M  CHCTEMBl  CBS3H,
yrBepxaennoro 06.03.2015 roma, paccmorpena u omoOpena Ha 3acemaHuu kadeapsl TOP «  »

20 ropma, mpoTtokoi Ne

PazpaboTunku:
Accucrenr kag. TOP A. 10. Kum
Houent kag. TOP K. 1O. ITonosa

3aBeayronuii odecreuynBaromiei kad.
TOP A. A. T'enbuep

Pabouas mporpamma TUCIUIUIMHBI COTJIACOBaHa ¢ (DaKyIbTETOM M BBITYCKAIOMICH Kadeapoii:

Hexan PT® K. 1O. ITonosa

3aBenyronIuii BeITycKaromiei kad.

TOP A. A. T'enbriep
OKCHepThI:

Houent xkad. TOP C. U. boromonos

JlouieHT Kadeapbl
CBEPXBBICOKOYACTOTHOW U KBAHTOBOU
pamunorexuuku (CBUuKP) A. 1O. [Tornikos
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1. Heau u 321294 TUCHHILIMHBI

1.1. Heau TUCHUNIHHBI
Ienpto m3ydeHUs: MUCHUTIIUHBI "Teopus 3leKTpUYECKUX Ienen" sBiseTcss (GOpMUPOBaHHE Yy
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
TenepaauoBellanus, PaguonpueMHsle ycTpoilcTBa Uil TenepaauoBelianusi, CUTHAIbI 3JIEKTPOCBS3H,
DNeKTPOMarHUTHBIC MOl U BOJIHBI, DJIEKTPOHUKA.

3. TpeGoBaHus K pe3yJibTaTaM OCBOCHHS TUCHUIIHHBI

[Tponecc n3yueHust JUCUUIUIMHBI HallpaBjeH Ha (JOpMUPOBAaHHUE CIIEIYIOUINX KOMIIETEHIIMHI:

— TIK-7 TOTOBHOCTBIO K HM3YyYCHHMIO HAYYHO-TEXHHYECKOH WH(POPMALUHU, OTECYECTBEHHOTO H
3apyOeKHOI0 OMbITa M0 TEMATHKE MPOEKTA;

— IIK-9 ymeHueM mNpoBOAUTH pACUETBI IO TPOEKTY CETEM, COOPYXKEHUH U CPEACTB
MH(POKOMMYHUKAIUI B COOTBETCTBUM C TEXHHYECKUM 3a/laHUEM C HCIOJIb30BAHUEM KaK CTaHIApTHBIX
METO/IOB, NTPUEMOB U CPEJICTB aBTOMATHU3ALUN IIPOCKTUPOBAHMS, TAK M CAMOCTOSTEIBHO CO3/1aBAEMBIX
OPUTMHAJIBHBIX MPOTPaMM;

B pe3ynbrare nzyueHus: AMCUUIIINHBI 00 yYaIOLIUICS TOJIKEH:

— 3HATBh - METOABI M CPEICTBA TEOPETUYECKOIO M HKCIIEPUMEHTAIBHOIO HCCIEAOBaHUSA
INEKTPUYECKUX LENEN MPU MIPOU3BOJIBHBIX BO3JAEHCTBUAX; - OCHOBHBIE METOJBI aHAIN3a JJIEKTPHUUECKHUX
LEeNIeH B YCTAHOBUBLIEMCS PEKUME IIPU FAPMOHUYECKUX BO3ICHCTBUAX; - METObI aHAIN3A MIEPEXOIHBIX
IIPOLIECCOB B JIMHEWHBIX JJIEKTPUYECKUX ILEMsX; - YacCTOTHBIE XapaKTEPUCTUKHM U BPEMEHHBIC
XapAKTEPUCTUKH DJIEKTPUYECKHUX LENEW; - OCHOBBI TEOPUHM YETBIPEXIIOIIOCHUKOB; - OCHOBBI TEOPHH
Lenei ¢ pacnpee’eHHbIMU TapaMeTpaMy; - OCHOBBI TEOPUH aHAJIIOTOBBIX AIEKTPHUUECKUX (DUITBTPOB.

—  yMeTb - ONHCHIBATh U OOBACHATH MPOLECCH] B AJIEKTPUUECKUX LIETIAX; - CTPOUTH UX MOJEIH,
pelmare 3aJady; - 4UTaTh JJIEKTPUUECKUE CXEMBI PaJMO’JIEKTPOHHBIX YCTPOWMCTB; - PAacCUUTHIBATH U
U3MEPSITh MAapaMeTpbl W XapaKTEPUCTHKW JIMHEWHBIX DJJIEKTPUYECKHUX LENel; - pacCUuThIBaTh H
AQHAIIM3UPOBATh DJJICKTPUYECKHME LENM B YCTAHOBUBLIEMCS M HEYCTAHOBMBIIEMCS pPEXHMMax 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 MOJIEJIMPOBAHUS ITPOLIECCOB B MIEKTPUUECKUX LEMAX C
UCIIOJIb30BAHUEM COBPEMEHHBIX BBIYMCIHUTEIBHBIX CPEICTB. - HAaBBIKAMU JKCIEPUMEHTAIBHOIO
MCCIIETOBaHMS SJIEKTPUUECKUX 1IeTIel B paMKaxX (PU3M4ecKOro U MaTeMaTu4eckoro MoIeTUpPOBaHuUsI.

4. O0beM AUCHMILVINHBI M BUJbI Y4eOHOH padoThl
OOmast TPyIOEMKOCTh IMCHUUIUIMHBI cOoCcTaBiseT 8.0 3a4eTHBIX EAMHHUIBI 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 MaTepHaia 28 9 19
[ToaroroBka K MPaKTUYECKUM 3aHSITHUSIM, 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. Pa3aennl IMCOUILIMHBI H BUABI 3aHATHHA
Paznensl AUCIUTUIMHBI ¥ BUJIBI 3aHATUM TIPUBEIEHBI B TabmuIe 5.1.
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 Sox
= % 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 Pe3oHaHCHBIE IIEITU 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 AHayu3 AIIEKTPUYECKUX IIeTiel 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 YIEKTPUYECKUX LIETICH
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)
Cogepxanuie pa3aesioB AUCUUILIINH (10 JIEKLKSAM) PUBEIEHO B Tabnuie 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, TOMOJIOTUS cXeMbl. MneanbHbie
3JIEMEHTHI: CONTPOTUBIICHUE, UHIYKTUBHOCTb,
€MKOCTb, UICTOUYHHK 3.]1.C., ICTOYHHUK TOKA.
3aBUCHUMBIEC UCTOUYHUKH; OTICPAIIMOHHBIN YCUITUTENh;
SKBHUBAJIEHTHBIE (pabouyune) MOAETH JIEMEHTOB LIETIH.
Tunsl 21eMeHTOB (JIMHEWHbIE, HEJTMHEHHbIE U
napaMeTpuIecKre), uX CBOMCTBa, 0003HaUEHUS,
aJeMEHTHBIC ypaBHeHUA. CXeMbl 1enu (CTPYKTYpHBIE,
MPUHIUIHATBHBIC, DKBUBaJIeHTHBIE). OCHOBHBIC
SHEPTEeTUYECKHE COOTHOIICHUS B IIENH: 3aKOHBI OMa,
Kupxroda, MOmHOCTS 1 6aanc MolrHoCcTe! (s
MIHOBEHHBIX 3HAYE€HUI); YCTaHOBUBLIHUIICS U
HEYCTaHOBUBIIHMICS PEXKUMBI PA0OTHI IIETH; MTOHSATHE
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 pemiennss MMI 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.Ilepexoanble 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
LIeTIeH, OTCYTCTBHE OOIIMX METOOB
pewenus.I'paduueckre MeToIbl aHAIN3A
HEJIMHEHHBIX PE3UCTUBHBIX Hemneil. Oomas
XapaKTepucTHKa rpau4eckux Mero10B. Meroa
MIPOEKIIMIA; METO/I ITEPECEUEHUS BOJIBTAMIIEPHBIX
XapaKTePUCTHK U METOJ SKBUBAJEHTHBIX
XapaKTepUCTHK Ha MpUMEpPe aHaJIn3a MPOCTENUIITNX
HII nocTosiHHOr0 TOKa, COCTOSIINX U3
MOCJIEZI0BATEIBHOTO U MAPAIIJIEIIbHOTO COETUHEHUS
JBYX HEJIIMHEHHBIX 311eMeHTOB. [loHsaTHE 0
JUHaMHAYECKHX Xapaktepuctukax HII.
JluHaM1uecKne XapaKTepUCTUKH HEYIIPaBIIAEMbIX
HD. [locTpoenne AMHAMHYECKHUX XapaKTEPUCTUK
anekTpuuecku ynpasisgembix HO. [Ipumenenue
HEJIMHEWHBIX PE3UCTUBHBIX LIeTIeH I CTaOUIu3alun
TOKa (Hanps»KEeHUs) U OTpaHUYEHUS

KoJieOaHui. AHaIUTHYeCKHe MeToabI aHamm3a HII,
[TonsTHE anmpokcUManuy, TPOTUBOPEUUBOCTh
3a/1a4yM anmpoKCUMalllH, ABa 3Tara pelieHus 3a1a4u
annpoxkcuManum; GpyHkIuu, HandoJee yacTo
HCIIOJIb3YEMBI€ JUIs allllPOKCUMAIIMH XapaKTePUCTHK
H3; cnocoOs! (kpuTepuu, yCIoBHs) TPUOINKEHUS
anmnpoOKCUMHUPYIOLIEH QYHKIIMH K
anIpOKCUMUPYEMOU XapaKTEPUCTHKE, ONPENEICHHUE
KO3 PHUIMEHTOB annpokcuManui. Henuneitnoe
COTIPOTHUBIIEHUE MPU TAPMOHUYECKOM BO3/I€HCTBUU:
o0pa3oBaHe rapMOHUK, pacueT 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 CurHainsl 3JIEKTPOCBSI3U + + +

4 DnexTpOMarHuTHHIC
TIOJISL U BOJIHBI

5 DnexTpoHUKa + +

5.4. CooTBeTcTBHE KOMIIETEeHIUH, GOpMHPYeMBbIX IPH U3YYEeHUHU AUCHMILIMHBI, 1 BUAOB 3aHATHH
CooTtBeTcTBHE KOMIIETEHIUI, (OPMUPYEMBIX NpPU HU3YYEHHM IUCUUIUIMHBI, U BHUJIOB 3aHATUN
IpeJCTaBIeHO B Tabmule 5.4.
Tabnuna 5.4 — CooTBercTBUE KOMIIETEHIMH, (OPMHpPYEMBIX MPU H3YYEHUU AUCLMILIIMHBI, U BHJIOB

3aHATUN
< Bunrwl 3anstuit
S
= . &
) = [t} = =
0;, < o S E S, DOopMBI KOHTPOJIA
2 = ) g = 2
7 = = O O
=
[1K-7 + + + KonrponbHas pabora,
JlomarHee 3amanue,
OTuet no
WHIUBUIYATBHOMY
3amannio, KoHcnekr
CaMOITOATOTOBKH, TecT
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[1K-9 + + + + + JlomamrHee 3amaHue,
Ortuet 1o
WHUBUIYATEHOMY
3aganmnio, Koncmekr
caMoItoAroToBku, OTuer
1o J1a00paToOpHOii
pabore, 3ammura
KYpPCOBBIX ITPOEKTOB
(pabot), OTyeT mo
KypcoBoii pabote, Tect

6. UnTepakTHUBHBbIE MeTOAbI U (JOPMBI OPraHU3alUM 00yUYeHus!
He npexgycmorpeno PYIL.

7. JIabopaTopHbie padoThI
HanmeHoBaHue 1a60paToOpHBIX padboT npuBeeHo B Tabuuue 7.1.
Tabnuma 7.1 — HaumeHoBaHue 1aO0paTOpHbIX paboOT

vy Q=
5 2 S
2 = =
= 25
HasBanus pasnaenon HaunmenoBanue 1abopatopHbIx paboT s S5
2 : s
= S
a o 2
= S/
2 cemecTp
1 Beexnenue OCHOBHBIE JICKTPUUYECKUE BEIMUUHBI U METOIMKA UX 4 T1IK-9
U3MEPEHUN
HccnenoBanue 3akoHoB Oma u Kupxroga B 4
AIEKTPUUYECKOH 1IENU TPU TAPMOHHUYECKOM
BO3/I€HCTBUU
Htoro
2 OCHOBHBIE METOJBI HccnenoBanue pa3BeTBICHHON JIMHENHON LETIH IIPU 4 T1IK-9
aHajn3a JIMHEHHBIX rapMOHUYECKOM BO3JICVCTBUH
JJIEKTPUUECKUX IIeTIell B
p zete Htoro 4
YCTaHOBUBIIIEMCS
pexume
3 KommiekcHbie u HccnenoBanne 4aCTOTHBIX XapaKTEPUCTUK 2 I1K-9
orepaTopHble GYHKIIUU | MPOCTEUIINX PEAKTUBHBIX JABYXIOJIIOCHUKOB
nenu. YactoTHbIE
HccnenoBanue BXOIHBIX YaCTOTHBIX XapaKTEPUCTUK 2
XapaKTEPUCTUKH. o
anepuoINYECKHX LEeNel MepBOro nopsika
HccnenoBanue nepenaTroyHbIX YaCTOTHBIX 2
XapaKTEPUCTHUK allepUOIUIECKHX IETIeH TTePBOTO
nopsiKa
Htoro 6
4 Pe3oHaHCHBIE LIEMTH Uccnenosanue mocinenoBaTeIbHOr0 OJUHOYHOTO 2 T1IK-9
KoJ1e0aTenbHOro KOHTYpa
Htoro 2
Hroro 3a cemectp 20
3 cemecTp
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5 Pe3onaHcHEBIE Ienn HccnenoBanue napaiiebHOTO OJJMHOYHOTO 4 [1K-9
KoJ1e0aTeTbHOT0 KOHTYpa
HccnenoBanue MarHUTOCBSI3aHHBIX MHIYKTHBHOCTEH 2
Hroro 6
6 Teopus Hccnenoanue naccuBHbIX RC-punbTpoB 2 I1K-9
YeTBIPEXIT HHUKOB
CTBIPEXTIOMOCHHKO UccnenoBanme LC — GpuibTpoB HIXKHUX YacTOT THIIA 4
«k» 1 «m»
Hroro
7 lenu ¢ HccnenoBanue JIMHHON JUHUM B CTALIMOHAPHOM U [1K-9
pacrpeesieHHbIMU MEePEXOTHOM PEKUMAX
nmapamMeTpamu
p p Hroro
8 Ananus snekTpudeckux | MccnemoBanue nepexoaHbiX MpoIeccoB B IEMIX [1K-9
1ernel B MepexoHOM MIEPBOTO MOPSIAKA
pexKIMe "
CCJICIOBAHKE MEPEXOTHBIX MPOIECCOB B IEMAX 4
BTOPOTO MOPSIKA
Htoro 8
Hroro 3a cemectp 24
Hroro 44
8. IIpakTHyeckue 3aHATHSA (CEMUHAPDI)
HanMeHoBaHME MPaKTUYECKUX 3aHATHN (CEMUHAPORB) MPUBEICHO B TabuIe 8.1.
Tabnuna 8.1 — HaumeHoBaHUE NPAaKTUYECKUX 3aHITHH (CEMUHApPOB)
. &)
= =
Q = g
o O o
& >
» p g 2
HasBanuns pasznenos HaumeHoBaHMe MpakTUYECKUX 3aHATUHN (CEMHUHAPOB) 57 &5
o s B
= 2 2
a o g
= S/
2 cemecTp
1 Beenenue [TocnenoBarenpHOE U NapaIEIbHOE COEAMHEHUE 2 T1K-7
CONpPOTHUBIIEHNH. «Pa30pBaHHBIE» U «3aKOPOUYCHHBIE)»
YYaCTKH JIEKTpUUEcKoi enu. 3akoH Oma B
PE3UCTUBHBIX ETAX .
Htoro 2
2 OCHOBHBIE METOIBI WneanbHble HCTOYHUKH HATPSIAKEHUS U TOKA, 2 TIK-7, IIK-
aHaJn3a JIMHEHHBIX TeHepaTOphl, YKBUBAJIEHTHBIC TPEOOpa30BaHUs B 9
AJICKTPUYECKHUX IIENIel B | CXeMaX C reHepaTopaMy TOKa U HANPSKEHUS;
YCTaHOBHBILCMCA 3axonbl Oma u Kupxroda B 1ensix mnocToSHHOTO TOKa. 2
pexumMe B
aJIaHC MOIITHOCTH.
OCHOBBI METO/1a KOMITJIEKCHBIX aMILITUTY/T 2
3akonsl Oma u Kupxroda B koMIiekcHOH dopme. 2
BekTopHble quarpaMMbl TOKOB M HaIlIPSKEHU .
bananc momuocTu
MeToapl KOHTYPHBIX TOKOB M Y3JIOBBIX HAMPSKCHUM 2
MeTo/ 3KBUBaJICHTHOTO TeHepaTopa. Pabora ¢ 2

TPOOHO-KOMIUICKCHBIMU () YHKITUSIMHA
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Hroro 12
3 KoMmIuiekcHbIe U Kommiekcubie pynkunu. YacToTHbIC 4 [K-7
orepaTopHble GYHKIIMU | XapakTepucTuku. [lomoca mpomyckanusl.
. YacTOTHBI
e ACTOTHERIC MVII ¢ 3aBucuMbIiMu ucTouHukaMu. OnepaTopHble U 2
XapaKTEPUCTUKH.
KOMIUIEKCHBIE (DYHKIIUU B CXEMaX C 3aBUCHUMbIM
HCTOYHUKOM.
Uroro 6
4 Pe3oHaHCHBIE LIENIN OcCHOBHbIE IOHATHUS PE3OHAHCHBIX LEMEH: 2 I1K-9
JTOOPOTHOCTb, XapaKTEPUCTUYECKOE CONPOTUBIICHHE,
PE30HAaHCHOE CONPOTUBIICHUE, YACTOTA PE30HAHCA.
Uroro 2
Hroro 3a cemectp 22
3 cemectp
5 Pe3onaHcHbIe Lenu OpuHOoYHBIE KOJIeOaTeNbHBIE KOHTYPBI 2 [K-7
Hroro 7
6 Teopus BnayTtpenHue napaMmeTpsl YEThIPEXIIOIFOCHUKOB 2 I1K-7, T1K-
YETBIpEXI HUKOB
CTRIPEXTIOMOCHHKO XapakTepuCTUYECKHUE ITapaMeTPhI 2 9
YETBIPEXIIOJFOCHUKOB
DnexTpudeckue QUIbTPHI 2
Hroro 6
7 Lenu ¢ Lenu ¢ pacnpeneneHHbIMU TapameTpamu: InuHHbIE 2 IIK-7, 11K-
pacnpeneneHHbIMU JIMHUN 9
napameTpamu
apametpa Hroro 2
8 AHanus 3neKkTpuueckux | PacueT nepexoaHbIX MPOLEcCOB KIACCUYECKUM U 2 I1K-9
LEIel B IEPEXOTHOM ONEPaTOPHBIM METOAOM
KAM
pe © Hroro 2
9 BpeMeHHBIE 1 BpeMennble XapakTEpUCTUKHU LETIEH U UX CBSA3b C 2 I1K-9
YaCTOTHBIE YaCTOTHBIMHU.
XapaKTEPUCTUKH LIENIEH U
paKTepuc tene Hroro 2
UX B3aUMOCBSI3b
Hroro 3a cemectp 14
Hroro 36

9. CamocTrosiTe/ibHasi padora
Bunel camocTosiTensHOM paboThl, TPYAOEMKOCTh U (pOpMHpyeMble KOMIETEHIIMH NPEACTAaBIEHBI B
tabmuue 9.1.
Tabauna 9.1 — Bujsl camocTosITeNbHOM paboThl, TPYAOEMKOCTh M OPMUPYEMbIE KOMIIETEHIIMH

’_Q'\ 0)
5 2%
2 = I
N o v I
Buasr camocToATeIsHOM S . 2 0

Hazpanwus paznenos 5 = DopMBI KOHTPOJIS

paboThI o =
S g 2
e <

~ S/

2 cemecTp
1 BBenenue ITonroroBka k 1 [1K-7, JlomamHee 3agaHue,
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MPAKTUYECKUM 3aHATHIM,
ceMHHapaM

I1K-9

Koncnekr
camMonoAroToBku, OTyer
10 J1abopaTopHOM paboTe

[TpopabGoTka JEKIIMOHHOTO 1
MaTtepuana
OdopmieHune oT4eTOB 1O 8
nabopaTopHBIM paboTaM
Hroro 10
2 OCHOBHbBIE METO/IBI IToarorosxka k 6 I1K-7, JlomaiHee 3aganue,
aHaJr3a JMHEHHbBIX MPAKTUYECKUM 3aHATHUSIM, ITK-9 Koncnekr
AJIEKTPUYECKUX IIENeH B | CeMHHApam camoroAroToBku, OT4yer
CTaHOBMBILIEMCS PEKHUME o naboparopHoit paborte
Y p [TpopaboTKa JEKIIMOHHOTO 4 patop p
MaTtepuana
OdopmieHune oT4eTOB 1O 4
nabopaTopHBIM paboTaM
Hroro 14
3 KoMmiekcHbie u IToaroroska k 2 [1K-7, Koncnexr
orepaTopHble GYHKIIUU | IPAKTHYCCKUM 3aHSITHSIM, I1K-9 CaMOIIOATOTOBKH,
nenu. YactoTHbie ceMHHapaMm KonTponbhas pabora,
XapaKTEPUCTUKH. Otuet no nabopaTopHOM
paKTep [IpopaboTka JIEKINOHHOTO 3 paTop
pabore
Martepuana
OdopmieHre 0TIETOB TIO 6
nabopaTOpHBIM paboTam
Hroro 11
4 Pe3oHaHCHBIE LIEMTH IloaroroBka k 2 [1K-9, JlomalirHee 3agaHue,
MIPAKTUYECKUM 3aHATHUSM, ITK-7 Koncnekr
ceMHHapaMm CaMoToOAroTOBKH, OTYeT
1o JabopatopHoi paborte
[TpopaboTka JEKIIMOHHOTO 1 patop p
MaTtepuana
Odopmienune oTyeToB 1O 2
nabopaTOpHBIM paboTaM
Utoro S
Hroro 3a cemectp 40
3 cemecTtp
5 Pe3onaHcHBIE 1IeNN [ToaroroBka k 3 |IIK-7, Otuer no nabopatopHoit
MPAKTUYECKUM 3aHATHM, I1K-9 pabote, Tect
CeMHUHapaM
OdopmMneHre 0T4EeTOB 1O 2
nabopaTopHBIM paboTam
Hroro S
6 Teopus [ToaroroBka k 10 |TIK-7, [omaiHee 3ananue,
YETBIPEXTIOTIOCHUKOB MPAKTUYECKUM 3aHATHM, I1K-9 Koncnekr
CeMuHapam CaMOoIoAroToBKH, OTYeT
o naboparopHoit paborte
[IpopaboTka JIEKIIHOHHOTO 6 PaTOpPHOM p

MaTepuaia
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OdopmieHune oT4eTOB O
nabopaTopHBIM paboTaM

HUtoro 22
7 Lenu ¢ [ToaroroBka k 2 |IIK-7, Koncnekr
pacrnpeeeHHbIMU MPAKTUYECKUM 3aHATHIM, I1K-9 caMoInoAroToBku, OTyeT
napameTpamu CeMHUHapaM 1o 1abopatopHoii padore,
Tect
[TpopaboTKka JEKIIMOHHOTO 4
MaTtepuana
OdopmieHne oT4eTOB 1O 2
nabopaTopHbIM paboTam
Utoro 8
8 Ananus snekrpuueckux |I[loaroroska k 12 |TIK-9 Koncnexr
Henei B nepexoaHomM MPAKTUYECKUM 3aHATHIM, camMornoAroToBku, OTyet
pexXHIMe ceMHUHapaM 110 HHIUBUYATHHOMY
3aganuto, OTUeT no
[TpopaboTka JEKIIMOHHOTO 4 Ié , O gy
nabopaTopHoii pabote
MaTtepuaa PATOPHOH p
OdopMieHrEe 0TIECTOB TIO 6
nabopaTOpHBIM paboTam
Hroro 22
9 BpeMmeHHbIE U IloaroroBska k 2 [1K-9 JlomalirHee 3agaHue,
4aCTOTHBIC MIPAKTUICCKUM 3aHSATHSIM, Koncnekr
XapaKTePUCTHKU IIeTei 1 | ceMUHapam CaMOTIOATOTOBKH
WX B3aUMOCBSI3b
[TpopaboTka JEKIIMOHHOTO 1
MaTtepuana
Hroro 3
10 OcHOBHBIE METOABI IIpopaboTka JIEKIIHOHHOTO 2 |IIK-9 Koncnekr
aHaJIN3a HeTTMHCHHBIX MaTtepuana CaMOIIOATOTOBKH
JIEKTPUYECKUX LIETIEN
JNEKTPUUYECKUX LIETIE Wroro
11 3akmouenue [TpopaboTka JEKIIMOHHOTO IK-7, Koncnexr
MaTtepuana ITK-9 CaMOTIOATOTOBKH
Hroro 2
Hroro 3a cemectp 64
[ToaroroBka u cnaya 36 DK3amMeH
JK3aMeHa / 3aueTa
Hroro 140

KypcoBO# paboTsl (1poekTa) mpeacrasiaeHsl Tadmuue 10.1.
UHAUBUAYAJIbHOMY  HIHGPY

CornacHo

10. KypcoBasi paGoTra (mpoexT)
TpynoeMKOCTh ayIUTOPHBIX 3aHATUH M (QOpMHUpyeMble KOMIETEHIIMM B paMKax BBIOJIHEHUS

CTYJICHTY

HEO00XO0INMO

paccuuTaTtb HaCTOTHBIC

XapaKTEPUCTUKU TPAH3UCTOpA (3KBUBAJIEHTHAS CXEMa - YETHIPEXIOJIIOCHUK C 3aBUCUMBIM HNCTOYHHKOM
(Mo BapmaHTaM)) M COEAMHEHHOM C HUM KacKaJHO Harpy3ku ( HKBHBaJIEHTHas cXeMa- MapaJulelbHbIe

konebarenbHble KOoHTYypel [-III pona,
IToctpouTh

COTPOTHUBJICHUSIMH ).

HYaCTOTHBIC

aBTOMAaTH3MPOBAHHOTO pacyera ¢ momouibio ADS mmm Qucs.
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Tabmuuma 10.1 — TpynoeMKOCTb ayAMTOPHBIX 3aHATHH M (QOpMHpyeMble KOMIETEHIMH B pPaMKax
BBITIOJTHCHHST KYPCOBOH pabOTHI (MMPOEKTA)

8 g
; 2 S
3 s 5
< 25
. = o
HanmenoBanue ayAMTOPHBIX 3aHATUN 5" £ 5
< 2 g
> & o
o S 2
~ S
3 cemecTp
Brinaua 3aganus Ha KypcoByrO paboTy, nosicHeHue mudpa 2 I1K-9
3aJjaHusl, OObSICHEHHE OCHOBHBIX 0003HAUYECHUN
HccnenoBanue 4aCTOTHBIX XapaKTEPUCTUK HATPY3KH 2
HccnenoBanue TpaH3ucTopa ¢ 0000mEHHON HArpy3KOM 3
WccnenoBanue TpaH3ucTopa ¢ U30MpaTesIbHON Harpy3Kon 3
Hroro 3a cemectp 10

10.1. Tembl KypcOBBIX padoT (IIPOEKTOB)
[TpumepHas TeMaTUKa KypCoBBIX paboT (IIPOEKTOB):

— CxemHbIe GYHKINHU U YACTOTHBIC XaPAKTEPUCTHKH JTMHEHHBIX AMEKTPHUECKUX LETer

11. PeiiTuHroBasi cucreMa jJisl OLEHKHU yCIIeBAeMOCTH 00y4aI0 M XCH

Ta6mmma 11.1 — bayuibHBIC OIICHKH /ISl 2JIEMEHTOB KOHTPOJIS

11.1. bajuibHbIE OLIEHKMH JIJISl 3JIeMEHTOB KOHTPOJISI

. . MakcumalibHBIN
. MakcumaibHbIi MakcumaibHbIi
DOnemMeHThl yueOHOI OaJu1 3a nepuos Bcero 3a
6amn Ha 1-yro KT ¢ | 0Gainn 3a mepuon
NEeATEeTLHOCTH mexnay 2KT u Ha cemMecTp
Hayana cemectpa | mexay 1KT u 2KT
KOHEI[ ceMecTpa
2 cemecTp
JlomamtHee 3amaHue 2 2 4
Koncnekr 7 7 7 21
CaMOITIOATOTOBKH
KonTponbHas padora 10 8 20
Ortuer no 6 16 26
WHBUIYATEHOMY
3a/IaHHIO
OTueT o mabopaTopHOi 6 8 6 20
pabote
Tecr 3 6 9
Hroro makcumym 3a 21 34 45 100
TIEPHOJT
Hapacratomum urorom 21 55 100 100
3 cemectp
JlomarHee 3aaHue 3 3 4 10
Koncnekr 3 3 9
CaMOIIOATOTOBKH
Ortuet no 10 10
WHIWBUIYAILHOMY
16
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3aJJaHHIO
OTtyeT o KypcoBoit 4 4 4 12
pabore

Otuer o nabopatopHoit 5 8 7 20
pabore

Tecr 3 3 3 9
Hrtoro makcumyM 3a 28 21 21 70
nepuos

DKk3aMeH 30
Hapacraromum urorom 28 49 70 100

11.2. IlepecueT 6a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT OaIOB B OLIEHKH 32 KOHTPOJIbHBIC TOUKU MPEICTaBICH B Tabmuie 11.2.
Tabmuma 11.2 — ITepecueT 6ayuIoB B OLIEHKH 32 KOHTPOJIBHBIE TOYKH

bannbl Ha 1aTy KOHTPOIBHON TOYKU Ornenka
>90% ot MakcuMalibHOM cymMbl OaiioB Ha aaty KT 5)
Ot 70% no 89% ot MakcumanbHOM cymMMbl 6amioB Ha aaty KT 4
Ot 60% 10 69% ot MakcuManbHOM cymMMbl 6arioB Ha aaty KT 3
< 60% ot MakcuManbHOI cymMMbI OaiioB Ha naty KT 2

11.3. IlepecueT cyMMBbI 02/1710B B TPAAUIIHOHHYIO M MEKIYHAPOAHYIO OLIEHKY
[Tepecuer cymMMbl 6aTIOB B TPAJUIMOHHYIO M MEKAYHAPOAHYIO OLIEHKY NPEJCTAaBICH B TaOiuIe

11.3.

Tabauna 11.3 — [lepecuer cymMMbl 0aiyioB B TPAAUIIMOHHYIO U MEXAYHAPOIHYIO OIICHKY

Urorosast cymma 0asmios,

Onenka (I'OC) YUHTBIBAET YCIEIIHO CAHHBIN Ouenka (ECTS)
9K3aMeH
5 (oTnU4HO) (3aYTEHO) 90 - 100 A (0TIHYHO)
85-89 B (ouens xoporio)
4 (xopori10) (3a4TEHO) 75-84 C (xoporo)
70-74
D (ynoBneTrBopuTeNnsHO)
3 (YAOBIETBOPUTEINIBHO) 65 - 69
(3auTeHO) 60 - 64 E (nmocpencTBenHo)

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

Hwuxe 60 6aiuios

F (HeyoBIETBOPUTENBHO)

12. Y4ueOHO-MeTOAMYECKOE U HH(POPMALIMOHHOE 00ecTieYeHHe JUCHMITTHHbI

12.1. OcHoBHas JuTEpaTypa

1. Ara6ekoB I'.1. OcuoBbl Teopun nemneit.- CII6.: Jlanp,2009.-432c¢. [DnexkTponHslit pecypc]. -
https://e.lanbook.com/book/91911#book _name , nata obpamenus: 14.06.2018

12.2. lonoiHuTEIBHAS TUTEPATYPA

1. Tlomos B.II. OcHoBbl Teopun nemneil.-M.: Boicuriuk., 2000.-574c. (Hasmuue B Oubimoreke

TYCVYP - 189 5k3.)

2. JloceB A.K. Teopus IMHEHHBIX 3JEKTpUUECKUX 1enel.-M.: Boicur.k.,1987.-512c¢. (Hanuune

B Oubmmoreke TYCVYP - 33 3k3.)

3. Marxanos II.LH. OcHoBbl ananu3a siekTpudeckux menei. Jluneinsie nenu.-M.: Breicuruk.,
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https://e.lanbook.com/book/91911#book_name

1990.-336¢ (manmuuue B oudmoreke TYCVYP - 22 3k3.)
4. Benenkuii, A.®. Teopus TMHEHHBIX IEKTPUICCKHUX IeTeH [ DNEKTPOHHBIN pecypc] : yueo.

— DnekTpoH. gaH. — Cankt-IlerepOypr : Jlanp, 2017. — 544 c. — Pexum nocryna:
https://e.lanbook.com/book/91910 . naTta obpamenus: 30.05.2018.

12.3. YueOHO-MeTOAMYECKHE NTOCOOH ST

12.3.1. Obs3aTe/ibHBbIE Y4e0OHO-MeTOAUYECKHE MOCOOUS

1. Teopus snekTpuueckux 1enei: YueOHoe mocodbue K MpakTHIeCKUM 3aHATUsIM / MenbHUKOBa
. B., Hy6osuk K. FKO. - 2012. 156 c. [DOnekrpoHHblii pecypc] - Pexum mocryma:
https://edu.tusur.ru/publications/1432 , nata oopamenus: 14.06.2018.

2. Teopus anekTpuueckux Iened yacte 2: Yuyebnoe mocoodue / Ilomosa K. FO. - 2015. 160 c.
[DnexTponHnblii pecypce] - Pexum mocrtyma: https://edu.tusur.ru/publications/5535 , mata oOpartieHwus:
14.06.2018.

3. MeToapl MaTEMaTHYECKOTO ONMUCAHMS M PacyeTa CI0KHOM JIMHEHHON AJIEKTPHYECKON LIeTH B
CTallMOHApPHOM pexume: VcxonHble JaHHBIE, METOAMYECKHE yKa3zaHUs, IMpPUMEphl pacuera H
KOHTPOJILHBIX BOIIPOCOB K 3aiaHuto / MensaukoBa WM. B. - 2012. 44 c¢. [DnexTpoHHsIii pecypc] - Pexxum
noctyna: https://edu.tusur.ru/publications/1430 , nata oopamenus: 14.06.2018.

4. OcCHOBHBIE OJEKTPUYECKHE BEIMYMHBI M METOAMKA HX W3MepeHui: PyKoBOACTBO K
naboparopnoit pabore Nol / Mensuukosa U. B., T'ones b. @., Crennoii B. C., /Iy6osuk K. 1O. - 2013. 14
c. [Onexrponnsii pecypc]| (pexkOoMeHIOBAaHO K CaMOCTOSTENbHOW pabote)- Pexum mpocryma:
https://edu.tusur.ru/publications/3440 , nara ob6pamenus: 14.06.2018.

5. HccnenoBanme 3axkoHoB Oma m Kupxroda B 3IEKTpUYECKOH Ienu MpH TapMOHHYECKOM
BO3eicTBUM: PykoBOACTBO K 1abopaTopHoii pabote No2 / Menbuukoa U. B., I'ones b. @., JIy6oBuk K.
10. - 2013. 10 c. [DnexTpoHHbI# pecype] (PeKOMEHI0BAHO K CAMOCTOSATENIbHOM paboTe)- Pexxum poctyma:
https://edu.tusur.ru/publications/3441 , nara ob6pamenus: 14.06.2018.

6. MccnemoBaHuwe pa3BETBICHHON JIMHEHHOW LEeNM TPH TapMOHHYECKOM BO3JICHCTBHH:
PykxoBojicTBO K 1abopaTtopHoii padote No3 / Menbaukosa U. B., 'ones b. @., [ly6osuk K. FO. - 2013. 8 c.
[DnekTponHbIi  pecypc] (peKOMEHIOBaHO K  CaMOCTOSTEIbHOH pabore)- Pexum  mocryma:
https://edu.tusur.ru/publications/3442 , nara oopamenus: 14.06.2018.

7. HWccnenoBanue OJUHOYHBIX KOJIEOATETBbHBIX KOHTYPOB: PyKOBOICTBO K JIaDOpaTopHOM paboTe
No 6, 7 mo paucuumiunHe «Teopust >3JEKTPUUYECKHUX Lemeil» ajii CTYACHTOB paJuOTEXHUYECKOTIO
(dakynpTera Beex crnenuanbHocTel / MenbaukoBa U. B., Jlyoosuk K. FO. - 2013. 19 c. [DnexTpoHHbIH
pecypc] (pexoMeH10BaHO K CaMOCTOSTEJILHOM pabore)- Pexum JocTyna:
https://edu.tusur.ru/publications/3447 , nata oopamenus: 14.06.2018.

8. MHccnemoBaHue YaCTOTHBIX XapaKTEPUCTHUK alepHOAMYECKHX IIeTeil NEepBOro MopsKa:
PykoBoncTBOo Kk jaboparopHoil pabore No 4, 5 / MensnukoBa U. B., JlyooBuk K. }O0. - 2013. 12 c.
[OnexTpoHHBIA  pecypc] (PEKOMEHIOBAaHO K  CaMOCTOSTENbHOM pabore)- Pexum  mocryma:
https://edu.tusur.ru/publications/3443 , nata oopamenus: 14.06.2018.

9. HccnenoBaHue MepexoJHBIX MPOLECCOB B LIEMAX NEPBOrO U BTOPOTrO MOPAAKOB: PykoBoCTBO
K saboparopHoit padote Nol4, 15 / Mensaukosa U. B., Jly6osuk K. 0. - 2013. 10 c. [DnekTpoHHBIHA
pecypc] (pekomMeHIOBaHO K CaMOCTOSITEJIbHOM paborte) - Pexum JIOCTYyTIA:
https://edu.tusur.ru/publications/3444 , nata oopamenwus: 14.06.2018.

10. Uccnenoanue naccuBHbiX RC - ¢unbTpoB: PykoBoactBo k nmabopaTtopHoit padore No 10 /
MensuukoBa WM. B., Jlyoosuk K. FO. - 2013. 6 c. [Daexrponusiii pecypc] (peKOMEHIOBaHO K
caMoCTOsATeNIbHON padote)- Pexxum nmocrtyna: https://edu.tusur.ru/publications/3448 , nata oOparieHus:
14.06.2018.

11. TIpaBuia MOATOTOBKH, BBHIMOTHEHHUSI M 0QOpMIICHUS JTabopaTopHOi paboTel: MeTtoanueckue
yKa3aHUs K BBIMOJHEHHUIO JTA0OpaTOpHBIX padoT [DnekTpoHHBIH pecypc]| / Y. B. MenbaukoBa [u ap.]. —
Tomck: TYCYP: 2011. — 29 c¢. — Pexum gocryna: https://edu.tusur.ru/publications/1143 , nata
obpamenus: 14.06.2018.

12. OcHoBel Teopuu nerneid. CxeMHBbIE (QYHKIMH W YaCTOTHBIC XapaKTEPUCTUKH JIMHEHHBIX
ANEKTPUIECKUX Ienei: MeTonnueckue yka3aHusl 0 BBITTOTHEHHIO KypcoBoi paboTsl / MenpHUKOBa U. B.
- 2012. 68 c. (pekOMEHIOBAaHO K CaMOCTOSATENIbHOM padoTe) [DyekTpoHHbIH pecypc] - Pexxum moctyna:
https://edu.tusur.ru/publications/1549 , nata oopamenwus: 14.06.2018.
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13. KazakeBuu, JI. 1. Metoandeckne peKOMEHAAIMU MO CAMOCTOSATEIHHOU paboTe CTYACHTOB
BCEX CICNHAIBHOCTEH WM HampaBieHHW: Y4yeOHO-MeToaudeckoe mocobue [DnexkTpoHHBIH pecype| /
Kazakeeuu JI. HU. — Tomck: TYCVYP, 2016 — 15 c¢. — Pexum pocrymna:
https://edu.tusur.ru/publications/6050 nara obparenus : 14.06.2018.

12.3.2. YyeOHO-MeTOAMYECKHE IIOCOOMS 1JIs1 JIML C OTPAHMYECHHBIMH BO3MOKHOCTSIMHM 3/10POBbS M
HHBAJHI0B

VY4ueOHO-MEeTOJMUECKHE MaTepHalbl Uil CaMOCTOSATENILHOM U ayJUTOPHOIM pabOTHl 00yJaroIMXCs
U3 YMCIIA JIUI ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI M1 MHBAINIOB MPEAOCTABISAIOTCS B (opMax,
alalITHPOBAHHBIX K OTPaHMYCHUSAM HX 3[J0POBBS U BOCHPUATHS HHYOpMALIUH.

JI1s1 JIML ¢ HAPpYLIEeHUsIMH 3PeHHUs:

- B ()OpMe ITEKTPOHHOTO JOKYMEHTA;

- B I€4aTHON (popMe yBEITMUSHHBIM IIPU(TOM.

JI1s1 JIMI ¢ HAPpYLIEHUSIMM CJIyXa:

- B ()OpME ITEKTPOHHOTO JOKYMEHTA;

- B [1Ie4aTHOM opme.

J1J1s1 JIMIL ¢ HAPYIIEeHUSIMHM ONOPHO-IBUTATEJbHOI0 anmnapara:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

- B IICYATHOH (opme.

12.4. IIpo¢eccuonaibHbIe Ha3bl JaHHBIX U MH(POPMAIHOHHBIE CIIPABOYHbIE CHCTEMbI

1. Hayunas snexkrponnas Oubnmoreka eLIBRARY.RU http://elibrary.ru — momnoTekcroBas,
pedeparuBHas 6a3a JaHHBIX.

2. HWudopmaimonHsie, CIIPaBOYHBIC u HOPMAaTUBHBIC 0a3bl JTaHHBIX
https:/lib.tusur.ru/ru/resursy/bazy-dannyh

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

12.5. [lepuoauyeckue U3TaHUsA
1. TexHuka paauocBsazu. OMCKUN HayYHO-HCCIIEI0BATENbCKUI HHCTUTYT IPUOOPOCTPOCHHUS
(Omck). http://www.oniip.ru/nauka/publikatsii/tekhnika_radiosvyazi/index.php

13. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHne JUCHUILIMHBI U TpedyeMoe NporpaMMHoe
obecrneuenue

13.1. O6mue TpeGoBaHus K MaTePHATbHO-TEXHUYECKOMY M IPOrPAMMHOMY 00ecre4eHHI0
AUCHHUTINHBI

13.1.1. MaTepuajibHO-TeXHUYECKOE U MPOrPaMMHOe o0ecneyeHue 1151 JIeKIUOHHbIX 3aHATHH
s mpoBeneHust 3aHATUHN JIEKIIMOHHOTO THUIA, FPYNIOBBIX U MHAMBUAYAJIbHBIX KOHCYJIbTAIIH,
TEKYILEro KOHTPOJIS U MPOMEKYTOUHOW aTTECTAllMM MCIOJb3yeTcsl yueOHas ayAUTOpHUsl C KOJIMYECTBOM
MOCAJIOUHBIX MeCT He MeHee 22-24, oOopymoBaHHas JIOCKOM M CTaHAApTHOW Yy4yeOHON Mebenblo.
HwmeroTcs  1€MOHCTpallMOHHOE O00OpYyJOBaHHWE W Y4eOHO-HArjsiiHble TMOCOOMs, oOecreYrBaronue
TeMaTU4ECKHe WIUTFOCTPAIIUU 110 JIEKIIMOHHBIM pa3fiesiaM JUCIUIUINHBI.

13.1.2. MaTepuajbHO-TeXHMYeCKOe H IPOrpaMMHOe odecrnedeHne 1Jisl MPAKTHYECKUX 3aHATHI

VYyeOHas aynuTopus

yueOHas ayIuTOpHs ISl TMPOBEACHHS 3aHATUN JIEKIMOHHOTO THIA, ydyeOHas ayauToOpus JUIs
MIPOBEJICHUS 3aHATUN MPAKTHUECKOTO TUIMA, yueOHasi ayIuTOpuUs JUIs MPOBEACHUS 3aHATHI CEMUHAPCKOTO
TUIA, MTOMELIEHUE I MPOBEACHUS TPYNIOBBIX U WHIUBUAYAIbHBIX KOHCYJIbTALUH, MMOMEIIEHUE IS
MIPOBEJICHUS TEKYIIET0 KOHTPOJIS U IPOMEXYTOUYHOM aTTecTaluu

634034, Tomckas obnacts, r. Tomck, Bepmmnuna ynuma, 1. 47, 305 aya.

Onucanne uMeroIerocs 000py10BaHus:

- Kommniext crienmanuzupoBanHoi yueOHOU Mebenu;

- Pabouee mecTo npenopaBates.

[TporpammMHoe oOecrnieueHue He TpeOyeTcs.
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yueOHasi ayauTOpUs AJisl MPOBEIEHUS 3aHATHH MPAKTHUYECKOTO THUMA, yueOHas ayauTOpus JUIs
MIPOBE/ICHUS 3aHATHI JTA0OPATOPHOTO THUIIA

634034, Tomckas obnacts, r. Tomck, Bepmmnuna ynuua, a. 47, 314 aya.

Onucanue UMEINIErocs 000PYA0BaHUS:

- ocka maruutHo-mapkepHas BRAUBERG (2 mir.);

- 16 pabouux cranuii, (KOMIOLIOTEPOB), Ha Oasze mporeccopos Intel Core 15;

- Kommniext crienmanusupoBanHoi yueOHOW Mebenu;

- PaGouee mecto mpernogaBates.

[TporpamMmmHoOe obecrieueHue:

— Microsoft Windows 8 u Hike

— Google Chrome

— Keysight SystemVue

— Microsoft Office 2010 u Hmxe

— Mozilla FireFox

— Qucs

— PTC Mathcad13, 14

— Velleman PcLab2000LT

13.1.3. MaTepuaibHO-TeXHHYECKOE M POrpaMMHOe o0ecriedeHue J1Jisl JJadopaTOPHBIX padoT
JlabopaTtopust «OCHOBBI TEOPUU TIETICH»
yueOHas ayJUTOpHs A7 MPOBEACHUS 3aHATHI 1a00PaTOPHOTO THIA
634034, Tomckas obnactb, r. Tomck, Bepmuauna ynuma, 1. 47, 3146 ayn.
Onucanye UMeIoIIErocs 000pyI0BaHUS:
- locka marautHO-MapkepHass BRAUBERG (2 mit.);
- Konseprop AC-DC MC5BB UPBUC (8 mT.);
- USB Ocuumnorpad-reneparop PCSGU250 (8 mir.);
- BoasTmerp B3-38 (8 miT.);
- 8 pabouux cTaHuui, (KOMIbIOTEPOB), Ha 6a3ze nporueccopos Intel Core 15;
- KommuiexT cnienmanu3upoBaHHO#N yueOHOM MeOenu;
- PabGouee mecTo npenopaBates.
[TporpammMHoe obecrieueHue :
— Microsoft Windows 8 u Huxe
— Google Chrome
— Keysight SystemVue
— Microsoft Office 2010 u Huxe
— Mozilla FireFox
— Qucs
— PTC Mathcad13, 14
— Velleman PcLab2000LT

13.1.4. MaTepuaJbHO-TeXHHYECKOE M IPOrpaMMHOe o0ecrnedeHne 1Jisi CAMOCTOATEIbLHOH padoThI
Jist caMOCTOATeNbHOM paboOThl HCIONB3YIOTCS y4eOHbIE ayauTOPUU (KOMIBIOTEPHBIC KIIACCHI),
PaCIOJIOKEHHBIE 110 aJpecam:
- 634050, Tomckas obnacts, T. Tomck, Jlennna mpocnexT, a. 40, 233 ayn.;
- 634045, Tomckas obnacte, T. Tomck, yi. Kpacnoapmetickas, 1. 146, 201 ayn.;
- 634034, Tomckas obnacts, T. ToMck, Bepmmnauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckas obnactp, T. ToMck, Bepmnanna ynuna, 1. 74, 207 ayn.

CocraB 000pyIOBaHUS:

- yueOHas meOeb;
- komnbioteps! knacca He Hiwke [I9BM INTEL Celeron D336 2.81T. - 5 mT.;
- KOMITBIOTEPHI TOJKIIOYCHB K ceTu «HTepHeT» U 00eCredrBarOT JOCTYN B 3JIEKTPOHHYIO
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nH(OPMAIMOHHO-00pa30BaTENBHYIO CPEAy YHHBEPCUTETA.

[TepeueHs MpOrpaMMHOTO 0OECTICUCHHS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHre TUCUUIJIMHBI JIS JIMI C OTPAHUYEHHBIMU
BO3MOKHOCTSIMM 310POBbS1 1 HHBAJIHU/I0B

OcBOeHHE OUCUUIUIMHBI JIMIAMU C OFPAHUYEHHBIMU BO3MOKHOCTSMH 370pPOBbS U MHBAIHMJIAMU
OCYIIIECTBIISIETCS C UCIIOJIb30BAHUEM CPEJICTB 00YYCHHS OOIIEro U CIIeHaIbHOTO Ha3HAYCHUSI.

[Tpu 3aHATHSIX C OOyYarONIMMKCS € HAPYWIEHUSIMU CJIyXa I[PeIyCMOTPEHO HCIOJIb30BaHUE
3BYKOYCHUJIMBAIONICH anmaparypbl, MYJIbTUMEAUNUHBIX CPEACTB W JPYIMX TEXHHUYECKHX CPEACTB
npuema/nepeaayu yueOHol uHpopManuu B JAOCTYNHBIX (hopMax, MOOMIBHONH CHUCTEMbI MPENoJIaBaHUS
U O0YYaIONUXCS C WHBAIMIHOCTHIO, TOPTATUBHOW WHIYKIIMOHHON CHUCTEMBl. YdeOHas ayauTopus, B
KOTOpOM 3aHUMAIOTCS OOydYarolluecs ¢ HapylIeHHeM ciyxa, 00opyaoBaHAa KOMIBIOTEPHONW TEXHHKOM,
ayIMOTEXHUKOM, BUJEOTEXHUKOU, IIEKTPOHHON JOCKOU, MYJIbTUMEIUWHON CUCTEMOM.

[Tpu 3aHATHAX ¢ O0YYAIONIMMUCS ¢ HAPYIIEHUSIMH 3PEHUSIMH [IPETYCMOTPEHO HCIIOJIb30BaHUE B
JIEKIIMOHHBIX M YYEOHBIX ayIUTOPUAX BO3MOXKHOCTH MPOCMOTpa YAAJICHHBIX OOBEKTOB (HAIpHUMED,
TeKCTa Ha JOCKE WM cllaiila Ha SKpaHe) MpH IOMOIIM BHCOYBEIMUUTENEH s KOM(OPTHOTO
IIPOCMOTpA.

[Ipu 3aHsATHSAX C OOy4yalOUIMMHCS € HapYLIIEHHWSIMH OINOPHO-JABUIraTe/]bLHOr0 anmnapara
WCIIOJIL3YIOTCSl QJIbTEPHATHBHBIC YCTPONCTBA BBOJA HWH(POPMAIMU M APYTrUe TEXHUYCCKUE CPEIICTBA
npuema/nepeaayn yueOHol mHbopManuu B AOCTYMHBIX (hopMax, MOOWIBHON cHCTeMbl OOydeHUs Ui
JIIOEN C MHBAIMJAHOCTBIO.

14. OneHo4yHble MaTEPUAJIbI M METOAMYCCKHE PEKOMEHIAIUH M0 OPraHU3AIUN U3YyYCHUS
JUCIUININHBI

14.1. Conepmaﬂue OLHCHOYHBIX MAaTCPHUAJTOB U METOAUYCCKUE PEKOMECH AU
I[J'IH OLCHKH CTCIICHH C(bOpMHpOBaHHOCTH " YPOBHA OCBOCHHA 3aKPCIIJICHHBIX 3a JUCLIUTIMHOMN
KOMIICTCHITUM HCIIOJIB3YIOTCA OLICHOYHBIC MaTCPHAJIbI B COCTABE!

14.1.1. TecToBBI€ 3agaHuSA

1) 3 7 2+j2 —(0.25 +j0.25) o
ajlaHbl Z-TapaMeTpbl YeThIPEXIONIOCHHUKA: Z = . ; . OnpenenuTsb
g Pamerp P —(0.25 + j0.25) 2+ 2 pest
THUI YeTHIPEXTOIIOCHUKA.
a) aBTOHOMHBIM U CUMMETPUYHBII B) HEaBTOHOMHBII u
HECHMMETPHUYHBII
0) HEaBTOHOMHBIN U CUMMETPUYHBIN ') aBBTOHOMHBIM U HECUMMETPUYHBIN
2) Jiiss 0OpaTMOro 4eTHIPEXMOIIOCHUKA B YpaBHEHUSX Tuna A 3amaHbl kodpduuumentsr: Ai1=1,
A21=)0.3; Azp=0.4. Onpenenuth 3HaucHUE KO3 duimeHTa Aj,.
a) l B) -2j
6) 0 r) 2]
3) JI71s1 4eThIpEeXMOJIFOCHUKA C U3BECTHBIMU A-TIapaMeTpaMu:
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U,=1-j)U,+10I,
11 = —j01U2 +Iz

Omnpenenutps KOA(PGUIUEHT Mepeayn Mo HanpsHKeHUIo Ky B peskrMe X0JI0CTOro X0/1a Ha BBIXO/IE.

a) 0.5+j0.5 B) 0
0)1 r) 10
4) Onpenenure Z-mapaMeTpbl YETHIPEXIOJIIOCHUKA, Mg Kotoporo (puc. 1) otnenbHbIe

COIIPOTHBIIEHUS yKa3aHbl B OMax. BbiOepuTe 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; Z,=-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, Z15= 100M; Z21=10 OMm; Z2,=3 Om

5) ﬂﬂﬂ CI/IMMeTpI/I‘lHOFO quLIpeXHOHI'OCHI/IKa XapaKTepI/ICTI/ILIeCKOC COHpOTI/IBJIeHI/Ie OHpeI[eJ'ISIeTCSI
CHCI[YIOH_H/IMI/I BBIpa>I(eHI/I5IMI/I (BO3MO)KHO HCCKOJIBKO OTBeTOB):
a) Ze =\ Zpxxx " Zx K3 6) Ze = 1\ Zppix xx " ZBx xx
: . Ags
. Azq T Z, = b
B) ZC = < ) ¢ A21
Azz

6) B kakoM ciydae aneKTpudecKas 1erb OyAeT [ENblo ¢ pacipe/IeICHHbIME TapaMeTpamu’?
a) B uenu oTcyTCTBYIOT OTEPH.
6) Jiuna nunuum 6omee 1 km.
B) ['eomerpuueckue pazMepsl HEMU COU3MEPUMBI C JJIMHOM BOJHBI 3JIEKTPOMATHUTHBIX KOJeOaHui
r) HanpsbkeHue v TOK B JIMHUHU SBIISIOTCS TOJMBKO (QYHKIMEH BpeMeH!
7) Pexum, B KOTOPOM SHEPIUsi YaCTUYHO MOTJIONIAETCS HArPy3KOW, Ha3bIBACTCS:
a) PpeXUMOM JIMHUU 0€3 UCKAKECHHUIA,
0) pEeKUMOM CMEIIaHHbIX BOJIH;
B) PEXHUMOM OeryIei BOJIHBI,
I) PEXUMOM CTOSIYEN BOJIHBI.
8) OmpenenuTh peXUM B JHUHHWH, €CIH TEPBHYHBIC TapaMeTpsl JUHUH Lo = 4 M[H/KkM , Cy =
400 uH®/xM. Jluaus HArpyXeHa HA HMHAYKTUBHOCTH Ly = 20 M['H
a) PeXKUMOM JTUHUU 0€3 NCKAKEHUM;
0) pe>XKMMOM CMEIIaHHBIX BOJIH;
B) pPeXHMOM OeryIueil BOJIHbI;
I') PEKHUMOM CTOSTYEN BOJIHBI.
9) IlepexonHasi XapaKTEPUCTHKA OTPAKACT:
a) Tepexo] CUCTEMbI B HOBOE COCTOSIHUE;

CornacosaHa Ha noprtane Ne 31332 22



0) UIMTENBHOCTH IEPEXOIHOTO MPOoIiecca;
B) PpEaKIMIO LIETIH Ha CTYIIEHYaTOe BO3/ICHCTBUE;
I') 3aBUCHUMOCTb BXOJHOTO BO3JCHCTBUS OT BPEMEHH.
10) [MepexoaHoit mMpoIIece B IIEH HEBO3MOXKEH TIPH:
a) OTCYTCTBUU KOHJEHCATOPA;
0) BO3JICHICTBUU TaPMOHUYECKOTO CUTHAJIA;
B) U3MEHEHUU PHEPTUU B PEAKTUBHOM 3JIEMEHTE;
') OTCYTCTBUU PE3UCTOPA.
11) He3aBucuMbIME Ha3bIBarOTCS HadaiabHbIC yeiaosus (HY):
a) HEe 3aBHCAIIME OT IapaMeTPOB LEMH;
0) coxpaHsIOIINe CBOY 3HAYEHUS HE3aBHUCUMO OT COCTOSIBILICHCS KOMMYTAIIHH;
B) HE U3MEHSIOIINECS B XOJI€ BCETr0 MEPEXOIHOTO MpoIiecca;
I') HE 3aBHUCSIINE OT TUIIA YJIEMEHTOB.
12) Ha BBIBOJIaX KAKOTO 3JICMEHTa HEBO3MOXKHO CKa4KOOOpa3HOE H3MECHEHHE HANIPSKCHUS?
a) KOHJICHCaTopa;
0) HCTOYHHUKA HAIIPSDHKESHUS
B) KaTyIIKA UHIYKTUBHOCTH;
T') pe3ucropa
13) Bribepere BepHOE yTBEPIKACHHE:
a) K0d(pPUIMECHT Nepenadyn ICKTPUUSCKOH EeTH MPEICTaBIsIeT CO00I OTHOIIEHUE aKTUBHOM YacTH
COIIPOTHBIICHUS K PEaKTHBHOI;
0) ko3 duIHMEeHT Iepeaun MacCUBHOM JICKTPHUSCKOM e UMEET pazMepHOCcTh OM/M;
B) KO3 (UIMEHT Nepe1ayn MIEKTPHUUECKO 1enH Beeraa paseH 10;
r) KO3 UIMEHT Mepeiadu MacCUBHOM 2IEKTPUUECKOM ey He peBbIIaeT 1.
14) Tlonoca npomycKaHus e 3TO —
a) JMana3zoH YacToT, B KOTOPOM aMIUTMTYAHO-9aCTOTHAs XapaKTepUCTHKa KOO PUIIMEHTA ITepeiadn
OTJIMYAETCs OT CBOET0 MaKCUMaJbHOIO 3HauUeHUs He Oosiee ueM Ha 31b;
0) Juama3zoH 4acToT, B KOTOPOM (pa30-4acTOTHAs XapakTepuUCTUKa KoapdullneHTa rnepeaaqu
OTJIMYAETCsI OT CBOETO MaKCHMAaJIHHOTO 3HaUEHUs He Oosiee ueM Ha 31b;
B) JMANa30H YacTOT, B KOTOPOM aMIUIMTYIHO-4aCTOTHAsI XapaKTepUCTHKA KodpduumeHTa nepeaadn
HE OTJINYAETCS OT CBOETO MaKCHMAJIBHOTO 3HAYCHHS,
T) JWara3oH YacTOT, B KOTOPOM aMIUIMTYIHO-YaCTOTHAs XapaKTepUCTHKA KodpduumeHTa nepeaadn
OTJIMYAETCs OT CBOEI0 MMHHUMAJIBHOT'O 3HaYeHus He Oosee yueM Ha 31b.
15)  Hna punsrpa HiokHEX acToT (OHY) BBIMONHACTCS COOTHOIICHHE:
a) a;=0npuw = we 0) ac— lupuw > wg,
B) a.=0npu w < w, r) a;— % npuw < We

16) Onpenenure T GUIBTPA IUIsL KOTOPOTO MOJI0CA IPO3PAYHOCTH JISKHUT B Anara3oHe oT 0 10 M
a) OHUY;
0) ®BUY;
B) [13®;
r) P®.
17) Inst monocsl mpo3paunoctu LC-punbTpa (prc.1) BBIMOIHAETCS CIEAYIONIEE YCIOBUE
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z1/2

222
[e, J_ O
Puc.1
4Z2
. Zl
I ry —>0
B) ch > = 4.22 47,

18) BoipaxkeHust 1151 aMIUTUTYIHO-4aCTOTHOM U (ha30-4aCTOTHOM XapaKTEPUCTUKHU ONPEICIIIeTCs KaK:
a) OTHOIICHHE MOJIYJISl YaCTOTHOM XapaKTEPUCTUKU K €€ apryMEHTY;
0) MOyJIb BXOJHOTO COMPOTHBIICHHS;
B) CyMMa peaJbHOW ¥ MHUMOW 9aCTH KOMILJICKCHOTO COIIPOTUBIICHHS
I) MOJYJb M apI'yMEHT KOMIUIEKCHON ()YHKIIMH LIETIH.
19) Vkaxwure 00s3aTelIbHOE YCIOBUE [Tl BOSHUKHOBEHHS ()a30BOTO PE30HAHCA:
a) OTCYTCTBUE aKTUBHBIX CONPOTHBIICHHIA;
0) HamMuue XOTs OBl OIHOTO PEaKTHBHOTO YJIEMEHTA;
B) HaJUYUE Pa3HOTUITHBIX PEAKTHBHBIX YJIEMEHTOB;
I) HaJU4YUe 3aBUCHMMOTO UCTOYHHKA.
20) YkaxwuTe, Kakoii 13 BUI0B (ha30BOro pe3oHaHCca BO3MOXKEH B IOCIICA0BATEILHOM KOJIe0aTeIbHOM
KOHTYpE:
a) PE30HAHC HANPSHKCHUIA;
0) pe30HaHC TOKOB;
B) NapajuieIbHbIA PE30HAHC;
I) COBMECTHBIN pPE30HAHC.

14.1.2. Dx3aMeHALIMOHHBIE BONPOCHI

1. Ilemnu c pactipeeICHHBIMU TTApaMETPAMHU.
KakoBa skBUBaJIeHTHAsI CXeMa 3aMEUICHHS Pa30MKHYTOTO OTpe3Ka JIMHUU 0e3 moteph  amuHoN A < | <
222
4
2. [{enu ¢ pacmpeieIeHHBIME ITaApaMeTPaMH.
Kak m3menutcst pexxum paboTsl coriacoBanHo# JIJI mpu moakiarodeHHH K HEel B HEKOTOPOM CEYEHUU
KOPOTKO3aMKHYTOTO TTOJTYBOJTHOBOTO OTpe3ka (puc.1):

S
O]

0 —
I;] Za=p

-

Puc.1
3. BoccranoBure CXCMY IJId CUCTCMBI ypaBHGHI/Iﬁ HpCHCTaBHCHHOﬁ HIDKE. YKaAXKUTE , TAC

HaXOJIUTCSI YIPABISIEMbIN HCTOYHHUK, €CIH l55 = S~ Uy
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L
— + jwCl +

- —jwC] = —

| R2 R3 + joL2 JOR L T R3 T jwl2 B Ulo] ~ [11

[—'wCl———S il jecie—t | Wl o1
J R3 + jol2 R1 " jwLl "’ R3 + jwl2

4. . K mocnenoBarenbHOMY KOJI€OAaTEIbHOMY KOHTYPY HOJKIIOYEH HCTOYHUK TapMOHHYECKOTO
curHaiga ¢ ammuntynod 1B wm gactotoit 3MI'n. KoHTyp HacTpoeH Ha 4acTOTy MCTOYHMKA M MMEET
napamerpsl: C=60n®, R=20 OM. Omnpenenutb amMIUIUTyy HamnpsyKeHUS HAa EMKOCTH IPHU pPE30HAHCE.
N300pa3uth 3aBUCIMOCTH BXOJJHOT'O COMPOTHUBIICHUS OT YaCTOTHI.

5. CoctaBurh TaONMIly TpPAaHUYHBIX YCIOBHHA BCEX TOKOB M HANpsOUKCHUH, BBIBECTH
XapaKTepUCTHUECKOE YpaBHEHHE JIOOBIM YIOOHBIM CIIOCOOOM JIJIsl CXEMBI Ha pHUC.2

6. PaccunTaTh mepexoaHBIA MPOLECC Ha €MKOCTH JIFOOBIM yIOOHBIM METOJIOM JJIsi CXEMBI Ha
puc.3. OnpenenuTs yepe3 Kakoe Bpems B Ienu OyeT HaOIoAaThCsl YCTAHOBUBILIUICS PEXKUM.

ST -
E Q Kn
[ 2R }
CDJ i <>E o —C
L
puc.2 puc.3

7. PaccunTarh A-mapameTpbl UId CXeMbl puc.4 J0O0BIM YAOOHBIM CHOCOOOM, €CIM HapaMeTphl
LIENM Ha HEKOTOpOH yacToTe @ YyKazaHbl B Omax. Onpenenurs K Kakoi mosioce 4yacToT (Mpo3pauyHOCTH
WIN 33JIep>KUBaHUS) OTHOCUTCS YETHIPEXIIOIFOCHHUK.

8. Paccumrarp Z-mapaMeTpbl JUIS CXEMbI PHC.S JTIOOBIM yIOOHBIM CIIOCOOOM, €CIH MapaMeTphI
Lenu ykasassl B OMax.

72
z1 | | | | z3 ZZI |
° i ° o )

l

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

Puc.6 Puc.7
9. UeMmy paBHO HampsDKEHHE Ha KOHAeHcartope ( puc.8) mpH BBIKIIOYEHHH MCTOYHUKA

nutanus (E =20 B; R =8 Om; C = 15 H®). byner nu B cucreme HaOI10/1aThCsl yCTAHOBUBLIMICS PEKUM
yepe3 10 MKc Iociie OTKJIFOUEHUST UCTOYHUKA TTUTAHUS.

R
| |
—C
E
Puc. 8
10.  OmpepenuTh peXWM B JHHWAW, €CIM TEPBUYHBIC MapaMeTpbl JUHUU Lo = 2 M['H/KM,
Co = 800 uH®/xM. Jlunus HarpyxeHa Ha conporuieHneRy = 100 Om
11. [TepBuuHbIe (BHYTPEHHHUE) MTApAMETPhI Y€THIPEXITOTIOCHUKA.

OrmpeziesieHHe YETHIPEXIIONIOCHUKA. BUIbI mapaMeTpoB YETHIPEXIOIIOCHUKA B 3aBUCUMOCTH OT
Harpy3Ku; oIpe/eseHre, METOANKA HaXOXKICHUs, GU3NYECKUN CMBICI, CBSI3b BHYTPEHHHUX MapaMeTpoB,
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NPUMEpBl OTpEJeNICHNsT BHYTPEHHUX MapaMeTPOB MPOCTEHIINX YETHIPEXIOTIOCHIUKOB M0 33TaHUIO
JK3aMeHarTopa.

12. BryTpeHHHEe mapaMeTpbl COCTaBHBIX YETHIPEXITOIIOCHUKOB.

CucreMbpl ypaBHEHHH HEaBTOHOMHOTO YETBHIPEXIIONIOCHHKA. PacyeT BHYTpPEHHUX M[apaMeTpoB
CJIO’KHBIX YETBHIPEXIOIIOCHUKOB IPU PA3HBIX TUIAX PETYISIPHOTO COCAMHEHUSI.

13. XapakTepucTUYecKue mapaMeTpbl YeThIPEXITOIIOCHHUKA.

BblpakeHusi, MeTOIMKa OIpenesneHus, (PU3MUECKU CMBICT XapaKTePUCTHUYECKUX IapaMeTpOB,;
norapu(pMHUECKUE SIMHMIIBI 3aTyXaHus (Hen u 110).

14. Kackagnoe coeuHeHne cornmacoBaHHbBIX YETHIPEXIIOIIOCHUKOB.

VcII0BHE TIONTHOTO COTIACOBAHMS YeThIPEeXIomocHuKa. CxeMa, BbIBOA G, ¥ K¢ JUIS CXEMBI U3 JBYX
KaCKaJHO M COTJIACOBAHHO BKJIIOUEHHBIX YETHIPEXITOTIOCHUKOB.

13. Onepartopusbiit Mmeton pacyet I111.

Pacuer I1I1 o onepaTopHOii cXxeMe 3aMELICHUSs, TOTYYCHHE ONEPATOPHBIX CXeM 3amenieHus s | u
C C HEHYJIEBBIMU HY; M300paXkeHHE THUIOBBIX CHrHaioB e(t) = E u e(t) = Ecoswt. CBsi3b MOIIOCOB
dynxrwmii f(p) ¢ xapakrepom opurunaia f(t).

14. BpemenHbie XapaKTepUCTUKH JTUHEHHBIX SJIEKTPUUECKUX IIeTICH.

I'padmueckoe n3o00pakeHNe, aHATUTHICCKOE OMTMCAHUE U B3aUMOCBSI3b UCIIBITATEIIHHBIX (BXOIHBIX)
CUTHAJIOB TMIPH OMNPEICIICHUH BPEMEHHBIX XapaKTepUCTUK IIeMH;, ONpelelIeHue MepexXoqHOU U
UMITYJIbCHOM XapaKTEPUCTHK, UX Pa3MEPHOCTD; B3aMMOCBS3b BPEMEHHBIX XapaKTEPUCTHK IIETIH; IPHMEP
oTpezieNieHus MePEXOqHON U UMIYIBCHOM XapaKTePUCTUK JUIS LIENH MEePBOro MOpsaKa, CXeMa KOTOpO
3a/1aHa.

15. YacToTHBIE ¥ BpEMEHHBIE XapaKTEPUCTHKH dIEKTPHUUECKUX IIeTICH.

HcnpiTaTenpbHble  CHTHAJIBI, UCIHOJIB3YEMbIC i HAXOXKICHHS YACTOTHBIX H BPEMCHHBIX
XapaKTepUCTUK LEMHU; BBIBOJI COOTHOIIECHUMN, CBSA3BIBAIOLIUX OINEPATOPHbIE M BPEMEHHbIC (YHKIUU
[[ENU;, B3aMMOCBSI3b MPEACIbHBIX 3HAYCHUH JJII BPEMEHHBIX M YACTOTHBIX XapaKTePUCTUK, HX
000CHOBaHUE; TPUMEP BBIUMCICHUS BCEX XapaKTEPUCTHUK LIETH, CXeMa KOTOPOU 3a/1aHa.

16. Llenu ¢ pacnpeeneHHBIMH [TapaMeTpamH.

Omnpenenenue, 0COOEHHOCTH, MEPBUYHBIC M BTOPUYHBIE MapaMeTpbl, JIMHUU 0€3 MOTeph; PekKUM
Oerymmx BOJH B JJMHUAHU 0€3 OTEPh U B IMHHUH C TIOTEPSMH.

17. [lenu ¢ pacnpeneieHHbIMU MTApaMETPAMMU.

OmpeneneHre, OCOOCHHOCTH, MOJENb YdYacTKa JIMHHM JUIMHOW OX, pemeHue TenerpadHbIX
YpaBHEHHIA [Tl YCTAHOBUBIIETOCS PEXKUMa TPY TAPMOHHMYECKOM BO3ICHCTBUH.

18. [Tapmaromiye U OTpaKEHHBIE BOJIHBI.

[Tagaromue u OTpakeHHBIE BOJIHBI MPU TapMOHWYECKOM Bo3aeiicTBUH. [lnHa BONMHBI U ¢azoBas
CKOPOCTh, KOO(PGDUIIMEHT OTPAKEHUS: CMBICT M pacueTHas GopMylia, 3HAUCHUS ISl Pa3HBIX PEKUMOB
paboTsl 1. PesynbTar uHTEpdEpeHIINN MaJaroMX U OTPAKEHHBIX BOJH B JIOM B 3aBUCHMOCTH OT HUX
BEJIMUMHBI U ()a30BOTO C/IBHTA.

19. Pexxum Gerymumx BOJIH.

Pexxumsbl paboTs! TuHUM Oe3 moTeph (JI0M) B 3aBUCUMOCTH OT XapaKkTepa Harpy3KH; aMIUIUTYIHbIE U
(a3oBBIE COOTHOIIICHUS B JIMHUH, BXOAHOE CONMPOTHUBIICHHE B PEXKUME OETyIei BOJIHBI; HCIIOIB30BAHHE
B JIMHUHM B KadecTBe (Uaepa, COTJIAacOBAaHHE JIMHWUU C HArpy3KOW (C TOMOMIBIO YETHIPEXBOJHOBOTO
TparcopmaTopa U peakKTUBHOTO Huteida).

20. Pexxum cTosiumx BOJIH.

BosmoxHBIEe pexXHMBI paOOTHI JI0T; PEXKUM CTOSYMX BOJH Ha MPUMEPE KOPOTKO3aMKHYTOW JIMHUU
pe3ynbTaT HHTephEepeHINH MaJarolleld W OTPaKEHHOW BOJHBI; BBIBOA OOIIMX COOTHOIICHUW st
pEeKUMa CTOSIYMX BOJIH U Tpa(uKH pacrpeneneHus TOKa, HalpsHKeHUs, BXOTHOTO COTTPOTHBIICHUS B/IOJb
KOPOTKO3aMKHYTOH JIMHHM; YacTOTHAas 3aBHCHMOCTh BXOJHOTO COIPOTHBIICHUS; TPAKTHIECKOE

A o
MCII0JIb30BaHUE KOPOTKO3aMKHYTHIX OTPE3KOB JINHUU (Z U30JISTOP, KOJIe6aTebHbIN KOHTYD).

14.1.3. TeMbI KOHTPOJIBbHBIX padoT
OKBHBaJICHTHBIE ITpeoOpa3oBanus, 3akoH Oma, 3akoH Kupxroda
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Pacuer neneit moCTOSHHOTO TOKa OCHOBHBIMHM METOJaMU

Pacder neneit rapMOHUYECKOT0 TOKa METOJIOM KOMITJIEKCHBIX aMIUIUTY/T

HccenenoBanue pa3BeTBICHHON JIMHEMHON LIETIH NP TAPMOHUYECKOM BO3I€HCTBUU

UccnenoBanue BXOAHBIX M MEPENATOYHBIX YACTOTHBIX XAPAKTEPUCTHK aNePUOAMYECKUX LEnei
IIEPBOro NMOPSIKA

UccnenoBanue 4aCTOTHBIX CBOMCTB JIMHEHHBIX 3JEKTPUYECKUX LEMEH ¢ TOMOIIBI0 KOMITJIEKCHBIX
byaknuil neneid. OnpeeneHne YaCTOTHBIX XapaKTEPUCTUK M TIOJOCHI MPOITYCKaHUs IETIe Ha OCHOBE
KOMIUIEKCHOM (PYHKITUH TIETIH.

Uccnenoanue nenen, cCoAepKalluX 3aBUCHUMbIE MCTOYHUKM TOKAa M HANPSHKEHUS, OCHOBHBIMU
METOJIaMH pacueTa cJI0KHbIX JIOL]

14.1.4. TeMbl MHAUBUAYAJIbHBIX 3aJaHUI
Meroapsl MaTeMaTHYeCKOro OIMCAaHUsA U pacyeTa CII0KHOW JIMHEHHOM JJIEKTPUYECKOM LEenu B
CTAallMOHAPHOM PEXUME
Pacuer nepexoaubix mpoueccos B JIDL] npymst meTonamu

14.1.5. TeMbl OIIPOCOB HA 3AHATHUAX

OCHOBHbIE ONPENEICHUS U MOHATHUS: DIEKTPUUYECKUN TOK, LIelb, KOMIIOHEHTBI, 3JIEMEHTHI LIEH,
IapaMeTpsl IEMEHTOB, TOIIOJIOTMS CXEMbI. lealbHbIE AJIEMEHTBI: COIPOTHUBIICHHE, WHIYKTUBHOCTb,
€MKOCTb, HMCTOYHUK 3.1.C., MCTOYHUK TOKA. 3aBUCHUMBIE MCTOYHUKH; OIEPALMOHHBIA YCHIIUTENb;
SKBHUBAJIEHTHBIE (paOoune) MOJEIM 3JIEMEHTOB ILeNH. THIbl 3JE€MEHTOB (JIMHEHHbIE, HEJIMHEHHBIE U
napaMeTpruuecKkue), UX CBONCTBA, 0003HAYECHMs], JIEMEHTHbIe ypaBHeHHs. CXeMbl 1enH (CTPYKTYpHBIE,
[PUHLMIIHATIbHBIE, SKBUBAJICHTHbIE).OCHOBHBIE 3HEPreTUYECKUE COOTHOIIECHUSA B IeNH: 3akoHbl Owma,
Kupxroda, mommuocts M 0ajaHC MOIIHOCTEH (Iyisi MTHOBEHHBIX 3HAYEHHWH); YCTAHOBHUBIIMICA U
HEYCTAaHOBUBLIMICS PEXUMbl paOOThl LI€NM; TOHATHUE JIBYXIIOJIIOCHHKA, YETHIPEXIOJIIOCHUKA,
MHOT'OIIOJIKFOCHUKA; THUIIOBBIE BXOJHBIE BO3JCHCTBUS B TEOPUHU ILIENEH; MaTeMaTU4ecKas MOJENb LeNu
(MMLI) B Buzie cUCTEMBbI YpaBHEHUI M B BuaE MU(EPEHINATBLHOTO ypaBHEHHS LIEMH; 3aBUCHMOCTD
MeTo10B petienuss MMI ot Tuna nenu u pexuma; 3agadn Jucuuruinabl TOLL.

Tema 1: Meton xomIUieKCHBIX aMmmuiutya - OOocHOBaHME BBIOOpA TapMOHHYECKOTO CHUTHAJIA,
IapaMeTpsl TapMOHHUYECKOTO CHUTHANla, IIOCTOSHHOE BO3JEHCTBME — KaK YacTHBIM  ciydai
rapMOHHMYECKOI0; MeTOoJl KOMIUIeKCHBIX ammiauTyn (MKA), anrebpamszauuss MML, 3akonst Oma u
Kupxrogpa B kommiekcHOM ¢(opme, MOLIIHOCT, W OajaHC MOIIHOCTEM B KOMIUIEKCHOH ¢opme;
TPEYrOJbHUKUA CONPOTUBJIEHUM, NPOBOJMMOCTEH, MOIIHOCTEH; BEKTOPHbIE JUarpaMmbl TOKOB H
HaIpSHKEHUN.

Tema2: DxBUBaJeHTHbIE NpeoOpa3oBaHUs y4YacTKOB Lenu - OnpeneneHrne SKBUBAJIEHTHBIX
CONPOTHBIIEHUN  y4YacTKOB ILenu. Buasl coenuHeHusa  (MOCIENOBATENbHOE,  MapalIeIbHOE,
MIOCJIEI0BATEIbHO-IAPAJUIEIIBHOE), X SKBUBAJIEHTHOE ITPE00Pa30BaHNE; SKBUBAIEHTHOE Npeo0pa3oBaHue
TEHEpaTOpOB TOKAa M HANpsDKEHUs; MEPEHOC HCTOYHMKOB TOKAa M 3.J1.C. B JIPYyTrM€ BETBM; LENU CO
B3aMMOWHIYKIINEH, pa3Bsa3Ka MHAYKTUBHOCBS3aHHBIX LIeNeil.

Tema 3 : Meroasl aHain3a CIOXKHBIX Leneil - MeToJ KOHTYpHBIX TOKOB M METOJ Y3JIOBBIX
noteHimanoB. llomydenne kanonmuecknx MMI] Ha OCHOBE COOTBETCTBYIOIIMX 3akOHOB Kupxroda;
YMEHBIIIEHUE YHCJIa HCKOMBIX HEW3BECTHBIX; MarTpuuHas ¢opma 3anucu MMI[ u ee pemienue.
MarnmHHBII METOJT aHaJIM3a 1eTel Ha 0a3e METo/a Y3JIOBBIX MOTECHIIUAJIOB. .

MeToa HanoXeHus (TeopemMa O HAIOXKEHUU PEIeHUI ).

MeTto 5KBUBaJEHTHOTO TeHepaTropa. Teopema 00 SKBUBaJeHTHOM reHeparope. OmpeneneHue
TOKa B OTJEJIHOM BETBU LIENIM METO/I0M 3KBUBAJIEHTHOIO T€HEpaTopa.

UcnbiTatenbuple  curHanbel.  OnpeneneHue MNEepexoJHOM W UMIYJIbCHOMW — XapaKTePHCTHK,
Pa3MEpHOCTh XapaKTEPUCTUK, UX B3aUMOCBSI3b.

BbIBos1 COOTHOIIIEHUH, CBSI3BIBAIOIIMX ONEPAaTOPHbBIE U BpeMEHHbIE (QYHKIIUU.

14.1.6. TeMBI TOMANIHUX 3aaHAN
3akon Oma u Kupxroda B pe3ucTUBHBIX IeMsaX: PaccunTaTh TOKU U HAMPSHKEHUS B PE3UCTHBHBIX
LEMSAX MPU MOCTOSIHHOM BO3JI€MCTBHH
DOKBUBaJICHTHBIE MpeoOpa3oBaHUs B CXEMax C FeHepaTopaMy TOKA M HAMPSHKEHHS: PacCUUTATh
3HAQYCHHMsS] HSKBUBAJICHTHOTO WCTOYHHMKA HANPSDKCHHS/TOKA W €ro  BHYTPEHHETO COINPOTHBIICHUS
/IPOBOJUMOCTH JUISI 3aJIaHHOW CIIOKHOM IEMH, COCTOSIIe W3 TOCIeI0BaTeIbHO-TAPATeTEHBIX
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COEJIMHEHHUI UCTOYHUKOB TOKA, UCTOYHUKOB HAIIPSHKEHUS U COTIPOTUBIICHUIN

OCHOBBI M€TOJIa KOMIUIEKCHBIX aMImutyad: g pazsersienHol RLC- nenu, Haxonsuieics npu
rapMOHHUYECKOM BO3JICMCTBUH, PACCUNTATh TOKU U HANPsKEHUs Ha 3yieMeHTax no MKA

Pe3onaHcHble 1enmu: IO 3aJaHUIO IIPENOJABATEN PACCUUTATh OCHOBHBIE XapaKTEPUCTUKHU
MPOCTEHIINX MapaIeIbHBIX U MOCIEI0BATEIBHBIX KOJICOATETFHBIX KOHTYPOB

YeThIpeXnoaOCHUKA U (punbTpbl: Paccuntarh BHYTpEHHHE U XapaKTEPUCTHUECKUE IapameTphl
npocrernmx [1- u T- 06pa3HbIX 3BEHBEB, a TAKKE MOJTY3BEHBEB

Bpemennbie xapakrepuctuku nenei: [lo 3agannoi npenogasarenem npocreimeit JIDL[ nepsoro
MOPsIIKA OTPEJICTUTh €€ BPEMEHHBIC U YACTOTHBIC XapaKTEPUCTUKHU

14.1.7. 3auyér
1. Pacuer KOMILIEKCHBIX 3HAYEHU TOKOB U HAIPsLKEHUH 10 3aKkoHy OMma.
2. IlepeBoJy MTHOBEHHBIX 3HAYEHUI TOKOB M HAIIPSDKEHUIN B KOMIUIEKCHbBIE aMILJIUTY/IbI.
3. OcHOBBI METOZ]a KOMIJIEKCHBIX aMIUIUTYI.
4. BelBOA MaTpUYHBIX YPAaBHEHUI pacyeTa Mo CXeMe.
5. AnroputMsl pacyera METOAOM KOHTYPHBIX TOKOB, METOZIOM Y3JIOBBIX HAIIPSDKEHUN.
6. BbIBOJT 4aCTOTHBIX XapAKTEPUCTUK AIEKTPUUECKUX CXEM.
7. ANrOpUTM HaXOXIEHUS YacCTOTHBIX XapaKTEPUCTHK DJIEKTPUUECKHUX CXEM C 3aBHCHMbBIM
HUCTOYHUKOM
8. AJITOpUTM HAXO0KJE€HUS YaCTOTHBIX XapaKTEPUCTUK PEAKTUBHBIX JBYXIIOJIOCHUKOB.
9. IlocenoBaTeNbHBINA KOJIEOATEIBHBIN KOHTYD.
10. ITapannenbHbIN KOJIEOATENBHBIN KOHTYP.

14.1.8. Tembl pacueTHbIX padoT
Meroapsl MaTeMaTH4YeCKOro ONMCAaHUS U pacyeTa CII0KHOW JIMHEHHOM 3JIEKTPUYECKOM LEenu B
CTallMOHAPHOM PEKUME
Pacuer nepexoansix npoueccos B JIDL[ nBymst meTogamu

14.1.9. Tembl 1a00paTOPHBIX PadoT

Hccnenoanue pa3BeTBICHHON JIMHENHOM LENH IIPU TAPMOHUYECKOM BO3JIEUCTBUU

Uccnenoanne 3akoHoB Oma u Kupxropa B snekTpuuyeckod Lend MNpU TapMOHUYECKOM
BO3JCHCTBUU

UccnenoBanue BXOAHBIX M IMEPEJATOYHBIX YACTOTHBIX XAPAKTEPUCTHK ANEPUOJAMYECKHUX IEnen
IIEPBOro MOPSAKA

HccnenoBanue 4aCTOTHBIX CBOMCTB PEAKTUBHBIX JIBYXITOJIOCHUKOB

HccrnenoBaHne YacTOTHBIX CBOWMCTB IOCIENOBAaTENbHOTO W MMAapajlIeNIbHOTO KojeOaTeNnbHbBIX
KOHTYPOB

UccnenoBanue LC- punpTpos

HccnenoBanue JIMHHON JUHUH B CTAIHOHAPHOM U MEPEXOJHOM PEXUMAX

Nccnenoanue nepexoaHblX MPOLECCOB B LEIAX IIEPBOr0 U BTOPOTO MOpsAIKa

14.1.10. TembI KypcOBBIX IPOEKTOB (padoT)

CxemHble (YHKIMM M 4YacTOTHBIE XapaKTEPUCTHKU JIMHEHHBIX JJIEKTPUUYECKUX Lemnei (1o
BapHaHTaM):

CornacHo WHAMBHUIYAIbHOMY MH(PY CTYACHTY HEOOXOAWMO pPAacCUUTaThb YacCTOTHBIE
XapaKTePUCTHKU TPaH3UCTOpa (3KBUBAJIEHTHAS CXEMa - YETHIPEXIOJIIOCHUK C 3aBUCUMBIM HUCTOYHHKOM
(mo BapmaHTaM)) U COEAMHEHHOW C HMM KacKaJHO Harpy3kd ( SKBHBAJCHTHAas cXeMa- MapajulejbHbIe
kosneOarenbHble KoHTYypbl [-III poma, a Takxe mpocreiimme LC-QuabTpbl ¢ MIYHTHPYIOIIMMHU
conpotuBieHusAMHU). IlocTpouTh YacTOTHBIE XapakTEPUCTUKH , CPAaBHUTb C  pe3yJbTaTaMu
aBTOMATHU3HPOBAHHOTO pacyeTa ¢ momouso ADS

14.1.11. TemMbI caMOCTOATEJBHBIX PadoT
— HccnenoBanue pa3BeTBICHHON JIMHEMHOM LEMU IPYU TAPMOHUYECKOM BO3JIEMCTBUU
— HccnenoBanue BXOIHBIX M MEPENATOYHBIX YACTOTHBIX XapPAaKTEPUCTUK allEPUOIUUYECKUX
LIeTeil IepBOro Mopsjaka
— Meroasl MaTEMaTUYECKOTO ONMCAHUS U pacueTa CI0KHOU JIMHEHHOW AJIEKTPUYECKON Lenu B
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CTallMOHAPHOM PEXHME

— Pacuer nepexoanbix npoueccos B JIDLL nBymst meTonamu

— Pacuer mapameTpoB TpaH3ucTOpa (PKBUBAJICHTHAS CXEMe- YETHIPEXITOIIOCHUK C 3aBUCHMBIMHU
UCTOYHUKaMHU), Pacder mapameTpoB KacKagHOTO COCIUHEHHS TpaH3WcTOpa W Harpysku. OdopmiieHue
MOSICHUTELHOM 3aIMCKH K KYpPCOBOM padoTe.

— Pacuer napamerpoB Harpy3ku. MccneqoBanue 4aCTOTHBIX CBOMCTB Harpy3ku

14.2. TpeﬁoBaHnﬂ K OI€CHOYHBIM MaTepHuajJdaM IJisd JUll ¢ OrpaHUYCHHBIMHA BO3MOKHOCTAMMU
310pOBbS U HHBAJIUA0B
I[J'ISI Jyuin; ¢ OrpaHHY€HHBIMH BO3MOXXHOCTAMHU 3O0POBbA W HHBAJIWIAOB MPEAYCMOTPCHBI
AONOJIHHUTCIBHBIC OIICHOYHBIC MAaTCpHUAJIbl, IICPCUYCHDb KOTOPLIX YKAa3aH B TaGJII/ILle 14,
Ta@mua 14 — HOHOJ’IHI/ITCHBHHC MaT€pualibl OLCHUBAHUA IJId JIWI C OTPaHUYCHHBIMHU BO3MOKHOCTIAMU
3J0POBbA U MHBAJINJI0B

Kareropun Buabl 10OTHUTENBHBIX OLIEHOYHBIX DopMBI KOHTPOJISI U OLICHKU
oOyuaromuxcst MaTepuasoB PE3yJIbTaTOB O0YUYCHHUS

TGCTI)I, INHUCBbMCHHBIC CaMOCTOATCIBHBIC

[IpenmyIiiecTBEHHO MHUCbMEHHAS
paboThl, BOMPOCHI K 3a4ETY,

C HapylLIeHUsIMU

ciyxa poBEpKa
yx KOHTPOJIbHBIE paOOTHI POBEp
C napymenussmu | CobeceioBaHue 10 BOIIpocaM K 3aueTy, | IIpeumyriecTBeHHO ycTHast IpoBepKa
3pEeHUs OIPOC IO TEPMUHAM (MHIMBUYaTIbHO)
C napyueHusiMu Perienue TuCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE pa0OThI, MMCbMEHHBIE | [IpeumyIecTBEHHO JUCTAHIIMOHHBIMU
JIBUTATENILHOTO CaMOCTOSITeNIbHbIE paOOTHI, BOIIPOCHI K METO/1aMHU
anmnapara 3a4yery
C orpannyenusimMu 1o | TecTsl, NMCbMEHHbBIE CAMOCTOSTENbHbIE [Ipenmy1iecTBEHHO MTpOBEpKa
o0uieMe IMIUHCKUM paboThl, BOMPOCHI K 3a4ETY, METOJaMH MCXO0/1 U3 COCTOSHUS
MOKa3aHUsAM KOHTPOJIbHBIE pabOThI, YCTHBIE OTBETHl | 00YYarOIIErocss HA MOMEHT IPOBEPKU

14.3. MeToan4ecKkue peKOMeHIalMM 10 OLIEeHOYHBIM MaTepHaJIaM JUIs JHI[ C OFPAHMYeHHBIMHU
BO3MOKHOCTSIMH 3/10POBbSI H HHBAJIU/I0B

Jns num ¢ OrpaHWYeHHBIMH BO3MOKHOCTSIMH 37I0POBBSI M MHBAJIUAOB IPETyCMaTPUBACTCS
nocTynHas popMa npeaocTaBIeHHs 3a/JaHH OLIEHOYHBIX CPEJICTB, @ UMEHHO:

— B [I€YaTHOU (opme;

- B [I€YaTHOH opMe ¢ yBeIMUEHHBIM HIpU(TOM;

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

- METO/I0M UTEHMsI ACCUCTEHTOM 3a/1aHUs BCIYX;

- IpeoCTaBlIEHUE 33aJaHHs C HCIIO0JIb30BAaHUEM CYp/I0TIepeBO/Ia.

JlunaM ¢ OrpaHHYE€HHBIMH BO3MOXHOCTSIMM 3/10pOBbSl M MHBAJIMJaM YBEJIHMYMBACTCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCHL. [l Takux oOydarommxcs IperycMaTpruBaeTCs
nocTynHas popMa npeocTaBIeHUs OTBETOB Ha 33JaHuUs,  UMEHHO:

— MMCbMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

- HaOOp OTBETOB C UCIOJIb30BAHUEM YCIYT aCCUCTEHTA;

- IpeJCTaBICHNE OTBETOB YCTHO.

[Tponienypa olLleHUBaHMS pE3yJIbTAaTOB OOYYEHHUS JHMIl C OrPAaHHMYEHHBIMH BO3MOXXHOCTSIMHU
3I0OPOBbSI ¥ MHBAJIHJIOB IO JHUCIUIUIMHE TPEIYCMaTPUBACT MpEAOCTaBlieHHe WH(popMaruu B Gopmax,
alaTUPOBAHHBIX K OTPAaHUMUYEHHSIM UX 3/I0POBbsI U BOCIIPUATUS HHPOPMALIUH:

JIJ1s1 JIM1 ¢ HAPYIIEHUSIMH 3PEHMUS:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

- B IIeYaTHOH (opMe yBETMUEHHBIM MIPU(TOM.

JI1s1 1ML ¢ HApYLIEHUSIMM CJIyXa:

- B (hOpMe INIEKTPOHHOTO JJOKYMEHTA;
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- B MIEYaTHOH (opme.

JIJ1s1 1M1 ¢ HAPYIIEHUsSIMH OTIOPHO-IBUTATEILHOTO aNapara:

- B ()OpMe 3TEKTPOHHOTO JOKYMEHTA,;

- B IIEYATHOH (opme.

HpI/I HeO6XOI[I/IMOCTI/I AJid JIil ¢ OrpaHMYCHHBIMU BO3MOXXHOCTSAMHU 3J0POBbS W HWHBAJIMIOB
IpoIeAypa OICHUBAHUS PE3yIbTaTOB 00YUEHHSI MOXKET IPOBOJUTHCS B HECKOJIBKO ITATIOB.

€HHSI MOXKET MPOBOMUTHLCS B HECKOJIBKO 3TAIOB.
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