MUHUCTEPCTBO OBPA3OBAHUS 1 HAYKH POCCUMCKOM ®EJIEPAIITUA
denepaibHOE rOCYIaPCTBEHHOE O10KETHOE 00pa3oBaTe/ibHOE YUpesKIeHne BbICIIero 00pa3oBaHus
«TOMCKMIA TOCYJAPCTBEHHBI YHUBEPCUTET CUCTEM

YITIPABJIEHUSA 1 PAAMOSJEKTPOHUKI»

(TYCYP)
YTBEPXJIAIO
Fj W TUSUR I[HpeKTOp AcMapTaMCHTa 06pa3OBaHI/IH
g 7 UNIVERSITY I1. E. Tposia
JlosyraasT MO HCAE JASKTEOHMOR 00Tk 0 r

Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820 -

Bragesey: Tpoawm Magen Edmpmosms

PABOYAS TIPOTPAMMA JIL /2250 2 atiene 2e a0
Teopus 3j1eKTPUYECKUX Lenel

YpoBeHbs 00pa3oBaHus: BhICIIee 00pa30BaHme - faKajlaBpuaT

Hampasnenue nomaroroBku / crenuanbHOCTh: 11.03.02 MHPOKOMMYHUKAIIMOHHbIE TEXHOJOTHMHM H CHUCTEMBI
CBSI3HU

HampasnenHocts (mpoduns) / cnermanu3zaiust: CucTeMbl paIHOCBA3M M PAIHMOA0CTYIA

dopma oOydeHuUs: OUHas

QaxynereT: PT®, Paguorexunuecknii pakyabTeT

Kadenpa: TOP, Kajdenpa TeJiekKOMMyHUKAI[HIT 1 OCHOB PaIHOTEXHUKHU

Kypc: 1,2

Cemectp: 2,3

Yuebnplii TTan Habopa 2015 roma

Pacnpe):[eneHI/Ie pa6oqero BpEMCHU

Ne Bunasl yueOHOI nesTeIbHOCTH 2 cemecTp 3 cemecTp Bcero Ennuuiet
1 |Jlexkmun 26 32 58 4acoB
2 |IlpakTuueckue 3aHATHS 22 14 36 4acoB
3 |JlaGoparopHbie pabOTHI 20 24 44 4acoB
4 | KoHTpoJb caMOCTOATENBbHOM paboThI 0 10 10 4acoB
(KypcoBo# TTPOEKT / KypcoBasi paboTa)
5 | Bcero ayauTopHbIX 3aHITHI 68 80 148 4acoB
6 |CamocrosTenbHas pabora 40 64 104 4acoB
7 |Bcero (0e3 sk3aMeHa) 108 144 252 JacoB
8 |IloaroroBka u caya 3K3amMeHa 0 36 36 4acoB
9 | OO0mas Tpy10eMKOCTh 108 180 288 4acoB
3.0 5.0 8.0 3.E.

3ader: 2 cemecTp
Ok3ameH: 3 ceMecTp
KypcoBas pabdoTta (mpoekT): 3 cemecTp

Tomck 2018
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokot Ne 13 or« 7 » 6 2018 1

JIMCT COI'/TACOBAHUMA

Pabouvas nporpamMMa IUCHUIUIMHBI COCTABIICHA C Y4€TOM TpeOoBaHUH (heepasbHOro0 rocyjapCcTBEHHOIO
o0pa3zoBaTenbHOr0 cTaHgapra Bbiciiero odpaszoBanus (PI'OC BO) mo HampaBieHUIO HMOATOTOBKU
(cnemmmanpHOocTH)  11.03.02  MH()OKOMMYHHUKAITMOHHBIE  TEXHOJOTMHM W  CHCTEMBI  CBS3H,
yreepxkaeHHoro 06.03.2015 roxma, paccmoTpeHa u omoOpeHa Ha 3acenanuu kagenpsl TOP «__ »

20__ rona, npoTokoia Ne

PazpaboTumnku:
accucteHt kad. TOP A. 10. Kum
noreHT kad. TOP K. 1O. ITomosa

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

Pabouas nmporpamMMa AUCHUIUIMHBI COTJIACOBaHA C (DaKyJIbTETOM M BBITYCKatouel kadeapoii:

Hexan PT® K. 1O. IlomoRra

3aBeayronuil BeIMycKaromen kad.

TOP A. A. T'enbuep
OKCHepThI:

noreHT kad. TOP C. U. Boromosos

JloneHT Kadeapsr
CBEPXBBICOKOYACTOTHON M KBAHTOBOM
paguorexuuku (CBHYuKP) A. 10O. [TonikoB
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1. Henu u 3a1a94 TUCHHIIMHBI

1.1. Hean TUCHUILIHHBI
Lenpto m3ydeHuss MUCHMIUIMHBI "Teopust AJIEKTpUYEeCKuX Ieneit”, sBiseTcss (GOpMHPOBAHUE Y
CTYJCHTOB Mpo(ecCHOHANBHBIX KoMIeTeHIHii cooTBeTcTBYIOmmX OOIL.

1.2. 3apauyy AUCHUIINHBI

— OCBOCHHE CTYJICHTAMH COBPEMEHHBIX METOJOB aHalIW3a OJJICKTPUYECKUX IIeNel C
COCPEIOTOYEHHBIMU MTapaAMETPAMU B YCTAHOBUBILIEMCSI U TIEPEXOTHOM PEXHUMAX;

— OCBOCHHE METOJIOB aHalM3a DJIGKTPUUECKHX IIeTe C JIMHEHHO-pacupeneIeHHBIMU
napamMeTpamMu — JUTMHHBIC TUHUW TTPH TAPMOHUYECKOM BO3/ICHCTBHH;

— OCBOEGHHME OCHOB pacyeTa pEe3UCTUBHBIX HEIMHEWHBIX 3iekTpuueckux nened (PHOLI) c
COCPEIOTOYEHHBIMU MTapaMeTpaMu

— OCBOCHHME OCHOB CHHTE€3a JIMHEHHBIX 3JiekTpuueckux ueneit (JISL[) ¢ cocpenoToyeHHbIMU
napamMeTpamMmu

2. Mecto qucuuniaussl B cTpykrype OITOII

Hucnunmuna «Teopust anektpudeckux neneii» (b1.B.OJI.1) otHOocHuTCs K Oioky 1 (BapuaTtuBHas
YacTh).

[IpenmecTByomUMU  TUCHUIUIMHAMY, (QOPMUPYIOIIMMH  HayajlbHbIEe 3HAHUS, SIBJISIOTCS:
Maremaruka, ®usuka.

[Tocnenyromumu NUCHUIUIMHAMU SIBJISIFOTCSI: Pannonepenaromue yCTpOMCTBa 1A
TenepaauoBellanus, PaguonpueMusle yCTpoHUCTBa AJiA TellepaguoBellanusi, MaTeMaTH4ecKue METO]IbI
ONMMCAaHUs CUTHAJIOB, DJIEKTPOMAarHUTHBIE MTOJIS U BOJIHBI, JJIEKTPOHUKA.

3. TpeOoBaHus K pe3yJIbTATAM OCBOCHUS JUCIHUNINHBI

[Iponecc n3yueHus: TUCIMITIIMHBI HAlIPaBJIeH HAa (OPMUPOBAHUE CIETYIOIUX KOMIIETEHIIHIA:

— ITIK-7 roTOBHOCTBIO K H3yYEHHUIO HAYYHO-TEXHHUYECKOW HMH(OpMaIUH, OTEUYECTBEHHOTO H
3apy0eKHOI0 OMbITa M0 TEMATHKE MPOEKTA;

— IIK-9 ymeHueM mpOBOAUTH pacyeTbl MO MPOEKTYy CETEH, COOPYKEHUM M CpEencTB
MH()OKOMMYHUKAIIMA B COOTBETCTBHH C TEXHUYECKHM 33JIaHUEM C HCIOJIB30BaHWEM KakK CTaHIapPTHBIX
METO/IOB, NMPUEMOB U CPEJICTB aBTOMATH3aLMHA MPOECKTUPOBAHMS, TAK U CAMOCTOSATEIBHO CO3/1aBaEMBbIX
OpPUTHHAJIBHBIX MIPOTPaMM;

B pe3ynbraTe u3yueHus: AUCUUILINHBI 00yYaIOIIUICS TOKEH:

— 3HATh - METOJAbl M CpPEICTBA TEOPETHMUECKOIO U OSKCIEPUMEHTAIBHOIO MCCIEAOBAHUS
INEKTPUYECKUX LENEN MPU MPOU3BOJIBHBIX BO3JEHCTBUSX; - OCHOBHBIE METOJIbl aHAIN3a JJIEKTPUUECKUX
Lenei B yCTAaHOBUBILIEMCS pEXXUME ITPU FapMOHUYECKUX BO3IECHCTBUSIX; - METObl aHAIN3A N1EPEXOAHBIX
MIPOLIECCOB B JIMHEWHBIX JJEKTPUYECKUX LEMNAX; - YaCTOTHBIE XAPAKTEPUCTUKU M BPEMEHHBIE
XapaKTEPUCTUKH DJIEKTPUUYECKHUX LIENE; - OCHOBBI TEOPUM YETBIPEXIOJIIOCHUKOB; - OCHOBBI TEOPHUH
Lenei ¢ pacrpeieICHHBIMU TapaMeTpaMHt; - OCHOBBI TEOPUH aHAIIOTOBBIX AIEKTPHUUECKUX (DUITHTPOB.

— YMeTb - OIUCHIBaTh U OOBSICHATH MPOLECCHl B AIEKTPUUYECKUX LEMAX; - CTPOUTh UX MOJENH,
pemarh 3aJauyd; - YUTATh JJIEKTPUUECKUE CXEMbl PAUOAICKTPOHHBIX YCTPOMCTB; - PAacCUUTHIBATH M
U3MEPITh MapaMeTpbl MU XapAKTEPUCTHKU JIMHEMHBIX DSJIEKTPUYECKMX LENed; - pacCUUThIBaThb H
AHAIM3UPOBATh JJIEKTPUUYECKHME LIENMHM B YCTAHOBUBIIEMCS M HEYCTAHOBUBIIEMCS pEXKUMax Ha
nepcoHabHBIX DBM.

— BJaAeTh - HaBbIKAMU I[UIAHUPOBAHUA M MPAKTUYECKOIO BBIMOJHEHUS JICUCTBUM,
COCTAaBJISIOUIMX YyKa3aHHbIE YMEHHS B OTBEJECHHOE Ha BBINOJHEHUE KOHTPOJBHOTO 3aJaHUs BpEMs,
caMOaHaJIN3a PEe3yJbTaTOB, B YACTHOCTH, HABBIKOB MOJICJIMPOBAHUS IIPOLIECCOB B AIEKTPUUECKUX LEIAX C
WCIIONb30BAHUEM COBPEMEHHBIX BBIYMCIHUTENIBHBIX CPEICTB. - HAaBBIKAMU SKCIEPUMEHTAIBHOTO
MCCIIEIOBAHMS SJIEKTPUUECKUX IIeTIel B paMKax (U3NYECKOro U MaTeMaTUYECKOTr0 MOJEIIMPOBAHHUS.

4. O0bemM AUCHMILVINHBI U BUbI y4eOHOH padoThl
OOmast TpyIOEMKOCTh IJUCHMIUIMHBI cocTaBisieT 8.0 3a4eTHBIX €IMHMIBI M TPEACTaBICHA B
Tabimune 4.1.
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Tabnuna 4.1 — Tpy10eMKOCTh TUCITUTLIAHBI

Buapl yueOHOM AesITENHHOCTH Bcero gacos Cemectpsbl
2 cemecTp 3 cemecTp

AyIuTOpHBIE 3aHATHUS (BCETO) 148 68 80
Jlexuu 58 26 32
[IpakTuueckue 3aHATHS 36 22 14
JlaGopatopHbie paboThI 44 20 24
KoHTpoisib caMocTosTENhHOM paboThI (KypCOBOM 10 10
MPOEKT / KypcoBasi paboTta)
CamocrositenpHas paboTa (Bcero) 104 40 64
Odopmierre oT4eTOB MO JTA00PATOPHBIM 36 20 16
paboram
[TpopaboTKa JIEKIIHOHHOTO MaTepHana 28 9 19
IToaroToBka K MPakKTUYECKUM 3aHATHUSIM, 40 11 29
ceMHHapam
Bcero (0e3 sx3amMeHa) 252 108 144
IToxroroBka u caya 3K3aMeHa 36 36
OO01mast TpyA0eMKOCTh, 4 288 108 180
3aueTHrle EqnHuNE! 8.0 3.0 5.0

S. Conepskanue QM CHUATIINHbBI

5.1. Pa3gespl AMCHUMILIMHEI U BUALI 3aHATHI
Pazensr TUCHUIUIMHBI ¥ BUBI 3aHSATUN IPUBEICHBI B Tadiuie S.1.
Tabmuua 5.1 — Pa3aensl IUCIUIUINEEL U BUABI 3aHATHA

:T‘ ol =p =n m E S
- R - ~ 2 =
= 2 g ¢ ¢ 8.8 & &
Ha3Banus pa3nenoB TUCIUTUITMHBI % ) o = > o8 2 o 5
= = S = g |5~ 8 & E
o S < > Q ) 9 =
= B e ® . & £
2 cemecTp
1 Beenenue 4 2 8 10 24 | IIK-7, IIK-9
2 OCHOBHBIE METOIBI aHAJIN3a 10 12 4 14 40 |IIK-7, IIK-9
JIMHEWHBIX AJIEKTPUYECKUX LIETICH B
YCTaHOBUBIIIEMCS PEIKUME
3 KomruiekcHbIe B oriepaTOpHbIE 6 6 6 11 0 29 |1IK-7,IIK-9
¢ynkuuu nenu. YactoTHbIe
XapaKTEePUCTUKH.
4 Pe3oHaHCHBIE LICITH 6 2 2 5 0 15 |IIK-7, IIK-9
Hroro 3a cemectp 26 22 20 40 0 108
3 cemecTp
5 Pe3onancHEBIE 1IeITH 0 2 6 5 10 13 |IIK-7, TIK-9
6 Teopust 4eTHIPEXIOTIOCHUKOB 10 6 6 22 44 |TIK-7, I1IK-9
7 Lenu ¢ pacnpeneneHHbIMU 6 2 4 8 20 |IIK-7, TIK-9
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napameTpamu

8 AHanu3 3JEKTPUUECKUX LENEH B 8 2 8 22 40 |TIK-9
MEPEXOAHOM PEXKUME
9 BpeMeHHbIE U YaCTOTHBIE 3 2 0 3 8 IIK-9
XapaKTEPUCTUKH 1ETEeH U NX
B3aMMOCBS3b
10 OcHOBHBIE METOIBI AaHAIN3A 4 0 0 2 6 I1IK-9
HEJIMHENHBIX JIEKTPUYECKUX LIETel
11 3aknroueHue 1 0 0 2 3 IIK-7, IIK-9
Hroro 3a cemectp 32 14 24 64 10 144
Hroro 58 36 44 104 10 252
5.2. Conep:xxaHue pa3iesioB JMCHUILIHHBI (110 JEKIIUSIM)
Coneprkanue pa3iesoB AUCIUIUTHH (I10 JICKITUSAM) IPUBEICHO B TabuIe 5.2.
Tabmuma 5.2 — Conepsxkanue pa3ie’aoB TUCIUILINH (TI0 JIEKITHSIM)
2 2 E
HaszBanus pasnenos Coneprxanue pa3iefoB AUCIUIUIMHBI M0 JICKIUM 5 o) =5
2 2 S
a S g
~ S/
2 cemecTp
1 Beenenue OCHOBHBIE ONPENIECTICHNS U TOHATHS: DJIEKTPUUECKUI 4 T1IK-7
TOK, LI€T1b, KOMIIOHEHTBHI, 3JIEMEHTHI LIETH, TapaMeTPhI
3JIEMEHTOB, TOIIOJIOTHS CXEMBI. M teanspHbIe
3JIEMEHTBI: COMTPOTUBIICHUE, UHAYKTUBHOCTb,
€MKOCTbh, HCTOUHHK 3.7.C., HCTOYHHK TOKa.
3aBUCHMBbIEC UCTOUYHUKH; OTIEPALIMOHHBIN YCUIIUTENb;
SKBUBAJICHTHBIC (paboune) MOIETTH JIIEMEHTOB IICTIH.
Tunel 371eMEHTOB (JTMHEHHbBIC, HEJTUHEHHBIC U
rapaMeTpUIecKue), UX CBOMCTBA, 0003HAYCHHUS,
3JeMEHTHBIE ypaBHEHUs. CXeMbl LIenHU (CTPYKTYPHBIE,
MPUHIIMIMATIbHBIC, SKBUBAJICHTHBIE). OCHOBHbBIE
SHEPTreTUYECKUE COOTHOILCHHUS B IIeNu: 3aK0Hbl OMa,
Kupxroda, moHocTh 1 6amaHc MoIHOCTEH (715
MI'HOBEHHBIX 3HAUEHUI); YCTAHOBUBILUICS U
HEYCTAaHOBUBIIUHCS PEKUMBI paOOTHI IIENH; TTOHATHE
JBYXIIOJIOCHHUKA, YETHIPEXIOIIOCHHKA,
MHOTOITOJIIOCHHKA; TUIIOBEIC BXOJIHBIC BO3/ICHCTBUS B
TEOPHH IIeTeil; MaTeMaTu4YecKas MOJENb LeNu
(MMLI) B BuaE cuCTEMBbI YpaBHEHUM U B BUJIE
Qg QepeHInanbHOr0 YpaBHEHUS LIETH; 3aBUCHMOCTD
MeTo10B pemennss MMII ot Tuna nenu u pexnma;
3agaun aucuuminael T,
Hroro 4
2 OCHOBHBIE METOIEI O6ocHOBaHME BRIOOpA TAPMOHUYECKOTO CUTHAJIA, I1IK-7, IIK-
aHaJn3a JIMHEHHBIX napameTpbl TApMOHUYECKOTO CUTHAJIA, TOCTOSIHHOE 9
3JIEKTPUYECKHX LIETIEH B | BO3JIEUCTBUE — KaK YaCTHBIN Clydai
YCTaHOBUBILIEMCS rapMOHUYECKOT0; METO]I KOMILJIEKCHBIX aMILTUTY/]
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pexuMe

(MKA), anre6pan3zanus MMII, 3akonsr Oma u
Kupxroga B koMIIeKCHO# (popme, MOIIHOCT U
OaJlaHC MOIITHOCTEH B KOMIUJIEKCHOH (hopme;
TPEYrOJIbHUKH COIIPOTUBIICHUM, IPOBOJAUMOCTEH,
MOIITHOCTEH; BEKTOPHBIE AUAarpaMMbl TOKOB U
HaIpsHKECHUN.

OnpeneneHne 3KBUBAJICHTHBIX COMPOTUBIICHUI
Y4aCTKOB LCIIN. BI/II[I:I COCANHCHUA
(mocnenoBaTenbHOE, apajljielIbHOE,
Hocne;[OBaTeano—napanneanoe), HUX 3KBUBAJICHTHOC
npeoOpa3oBaHKe; SKBUBAICHTHOE ITPeoOpa30BaHKe
TeHEPaTOPOB TOKA U HAMPSHKEHUS; TIEPEHOC
MCTOYHUKOB TOKA U 3.]1.C. B IpyTHe BETBH; LIETH CO
B3aUMOMHAYKLHEH, pa3BsI3Ka NHIYKTUBHOCBS3aHHBIX
HEmen.

Metoa KOHTYPHBIX TOKOB U METOJ Y3JIOBBIX
noteHuanoB. [Tonyuyenne kanonnueckux MMI] Ha
OCHOBE COOTBETCTBYIOIINX 3aKOHOB Kupxroda;
YMEHBIIIEHUE YMCIIa UCKOMBIX HEU3BECTHBIX
MaTpuyuHas ¢popma 3anucu MML] u ee pemienue.
MamuHHEIA METOJT aHaIn3a Lelel Ha 0a3e MeToaa
Y3JI0BBIX IMOTEHIIUATIOB. .

Merton HanmoxeHust (TeopeMa O HAJTIOKEHUH
pelieHnii). MeToa SKBUBAIEHTHOIO I'€HEPATOPA.
Teopema 00 SKBHBaJICHTHOM I€HEpaToOpe.
Omnpenenenue Toka B OTAEIBHON BETBY LIETIH
METOJIOM SKBUBAJICHTHOTO I'€HEPATOPA.

HUroro

3 KoMmieKCHBIC U
orepaTtopHbie GYHKIUU
nenu. YactoTHbie
XapaKTEPUCTUKU.

OcHoBHble onpenenenus. OOmuii BUI onepaTopHOi
¢byHKIMK Ha OCHOBE UG GEpEeHIINATBFHOTO YPaBHEHUS
nenu. CBsI3b KOMIUIEKCHOM M ONepaTOpHON (hyHKITHIA.
BxonHble u iepenaTounbie GyHKIUN

Omnpenenenne AUX u ®UX Ha 6aze KOMIUIEKCHOU
¢bynkuun. Yactorneie xapaktepuctuku (UX) RC, RL
u RLC-1teneit. Oco6ennocru UX 1ienei, Moaeu
KOTOPBIX COJIEpKAT €IUHCTBEHHBI PEaKTUBHBII
3JIEMEHT, HECKOJIBKO OJJHOTUITHBIX PEAKTUBHBIX
3JIEMEHTOB, PA3HOTUITHBIE PEAKTUBHBIC AIIEMEHTBHI.
@Da30BbII PE30HAHC U METOJIUKA ONPEICIICHUS
PE30HAHCHBIX YaCTOT PE30HAHCHBIX CONPOTUBIICHUM.
YETHOCTH aKTUBHOM U HEYETHOCTh PEAKTUBHOU
COCTABJISIFOLUX COIMPOTHUBIIEHHUS] OTHOCUTEIBHO
yacToThl. [loHSTHE MOTOCH TPOITYCKaHUS LIENU
(ITIILT), meTonuka onpenenenus [TITLI.

Omnpenenenue peakTUBHOrO AByxmnontocHuka (PJ1),
ocobennoctu AUX u @YX P/I; nuarpammsr
PEaKTUBHBIX CONPOTUBIICHUM, OCHOBHBIE MPABUJIA UX
noctpoenust; [lpumenenue quarpamm P/ s
KadecTBEHHOT0 aHann3a UX 1eneit ¢ MajJbIMU
norepsamu.IIpumenenne 9BM nms pacuera
KOMIUICKCHBIX BXOAHBIX U MIEPEIATOUYHBIX (YHKIIHH,

ITK-7
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YaCTOTHBIX XapaKTEPUCTUK IIEKTPUUECKUX LIETIEH,
aBTOMAaTHU3allMs pacuerTa.

Htoro

4 Pe3oHaHCHBIE 1IENN

SIBneHue pe3oHaHca U €ro 3HaU€HUE B PAJUOTEXHUKE
1 3neKkTpocBsizu. [locnenoBaTenbHbIN U
napajuieJIbHbII pe30HaHCHBbIE KOHTYpPBI. Pe30oHaHC
HanpspbkeHusd, Toka.llocnenoBaTenbHbIN
KosiebaTenbHbIi KOHTYp. Pe3oHaHcHas yacToTa.
Onpenenenne TOKa U HAMPSHKEHUN HA y4acTKe 1ENu
npu pe3oHaHce. BektopHas auarpamma.
OHepreTU4ecKkue COOTHOUIEHUS ITPU PE30HAHCE.
Bxognoe conporuBieHue KOHTypa. YacToTHbIE
XapaKTEPUCTUKU: PE30HAHCHAs KPUBas (aMILUIUTYIHO-
JaCTOTHAs XapaKTEPUCTUKA U (a30-4acTOTHAs
XapakTEepUCTUKA). AOCOTIOTHASI 1 OTHOCUTEIbHAS
paccrpoiika. JJoOpoTHOCTh KOHTYpA.
N30upatenbHOCTh U I0JI0Ca TPOITyCKaHUSI.
Koadduunent nepenaun KOHTypa 1o

HanpspKeHU0. TUTBI apajuieIbHBIX Kosie0aTebHbIX
KOHTYpPOB (IIPOCTOH, C pa3/IeJI€HHbIMU
WHIYKTUBHOCTSAMH, Pa3/I€JICHHBIMU €MKOCTSIMH),
ob6o0meHHas cxema. Pesonanc Tokos. PesonancHas
yacToTa. PesoHancHoe conpoTtupieHue. OnpeaeneHue
TOKOB B BETBAX. BekTopHas quarpaMma. MoniHocTh
pu pe3oHaHce. YacTOoTHbIE XapaKTEPUCTUKU
MPOCTBIX U CIOKHBIX MapalIeIbHBIX KOHTYPOB.
BinsiHue BHENIHUX LieTeil Ha 4aCTOTHBIE
XapaKTEPUCTUKU KOHTYPOB.

Htoro

IK-7

Hroro 3a cemectp

26

3 cemectp

6 Teopus
YCTBIPCXIIOJIHOCHHUKOB

Omnpenenenne M K1acCHPHUKAIHS
YCTBIPCXIIOJIFOCHUKOB. OcHOBHEIE YpaBHCHUA
YeTHIPEXITOIOCHUKOB [lepBHUYHBIE TapaMeTphl
YEeTHIPEXIOIIOCHUKOB. PerymsipHoe coeqnHeHme
YETHIPEXITOIIOCHUKOB. BX0THBIE M TIepeaaTouHbIe
(GyHKIMN Harpy>KEHHBIX YETHIPEXIIOIIOCHUKOB.
XapakTepuCTUIECKUE TapaMeTPhl ITAaCCUBHBIX
Y4eTHIPEXMOMIOCHUKOB. KackamHnoe coennHeHne
XapaKTEPUCTHUECKU COTIACOBAHHBIX
YCTBIPCXIIOJIFOCHUKOB. quBIpeXHOJHOCHI/IKI/I C
00paTHO# CBS3BIO.

Hasznauenue u knaccugukanus GuiabTpos. [Tomockr
MPO3PAvYHOCTH U 3aJiepkuBaHus. OOl aHaIHN3
¢unbTpoB 6e3 nmorepb. PunbTpel THHA «K>». OUABTPHI
HIDKHHX 4acTOT, BEPXHHX JacToT. [IpenmyecTa u
HenocTaTku GuIbTpoB THIA «K». OUIBTPHI THITA
«M». [locaenoBaTeIbHO-ITPON3BOJHBIC
napajieIbHO-ITPOU3BO/IHBIE TIOTY3BEHbS: BBIBOJI,
o0Imuii aHaau3, mIpuMepbl. be3bIHTYKTHBHBIC
¢unbTpsl. [laccuBHble u akTUBHBIE RC-OMIBTpEL.

ITK-7, IIK-
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KoppekTopsl 4aCTOTHBIX XapaKTEPUCTHUK.
[TonuHOMUANBHBIE PUIBTPHL.

Htoro

7 Lenu ¢
pacnpeneeHHbIMU
rapaMeTpamu

JIByXTIpOBOIHASI TUHUS KaK MIPUMED IEH C
pacnpezelieHHbIMY NapameTpamu. [lepBuunbie
napaMeTpsl OTHOPOIHOMN JIMHUU.
Huddepennmanbapie ypaBHEHUS THHUH. Penienne
YpaBHEHHI JUIsI YCTAHOBUBIIETOCSI TAPMOHUYECKOTO
Bo3aercTBus. [lamaromas u oTpaxxeHHasi BOJIHBI B
TuHUHN. BTOprdHbIe TapaMeTphl: BOJTHOBOE
COMPOTHUBIIEHNE, KO (DHUITMEHTHI pacIIpOCTpaHEHUS,
3aryxaHus (ociabieHus) u ¢paspl. Y CI0OBUA
HEHCKKEHHOU nepegaun. @a3zoBas U rpymnmnoBas
CKOPOCTH U JUIMHA BOJIHBI. Y paBHEHHUsI TUHUU B
runepoonmieckux GyHKusIx. Bxognoe
COTIPOTUBIICHUE JINHUU. JINHUS Kak
YEeTBIpEXTOMIOCHUK. JInHUs 63 moTeph Pexxumebl B
JUHUY TPU PA3IUIHBIX BHIAX HATPY3KH
(cornmacoBaHHas Harpy3kKa, X0JIOCTOM X011, KOPOTKOE
3aMbIKaHWE, peaKTUBHAS HArpy3Ka, HECOTJIACOBAHHOE
aKTUBHOE M KOMIIJIEKCHOE COTIPOTHUBIICHHUE).
Koadduunent orpaxenus. Koappumnuenr derymeit u
cTostuel BOJHBI. JIMHUS, HArpy>KE€HHasi aKTUBHO-
PEaKTUBHBIM CONPOTUBJICHHEM. JIMHUS KaK
COTJIaCYIOUIHM TpaHchopMaTOp, KaK U30JISTOP, KaK
PEaKTUBHOE CONMPOTUBIICHHE, KaK KOHTYp, Kak dumep,
Kak (popMUpPOBaATENIb NPSIMOYTOJIbHBIX UMITYJIbCOB.
[TonsiTHE S-MMapamMeTpOB YETHIPEXIIOTIOCHUKA,
BKJIFOUEHHOTO MEXKIY JJIMHHBIMH JTUHUSIMHU.

HUroro

ITK-7, IIK-

8 AHanu3 3JIeKTPUIECKUX
LieIIel B IIEPEXOTHOM
pexume

[Tepexonusbiit ponecc (I1IT) kak yacTHBIN ciryyai
HEYCTaHOBUBLIETOCS peXKUMa. Y CIIOBUS
Bo3HUKHOBeHU 111, nmurensrocTts TI1. [Tpuniun
HETPEPBIBHOCTHU IS 3apsifa, MOTOKOCUEIIICHUS U
SHEPTHH B JIFOOOH 1ETH; 3aKOHBI KOMMYTAIIMH JIJIS
JIMHeHON nenu. HavabHble yCI0BHS: HE3aBUCUMBIE
Y 3aBHUCUMBIE, HYJIEBbIE U HEHYJIEBbIC, METOIUKA
onpe/IeJIeHUs] 3aBUCUMBIX HaYaJIbHbIX YCIIOBUM.
Mertoap! ananu3a 111 kak criocoOb! pemeHus

g hepeHIMaTFHOTO YPaBHEHHS TSI MOJICIN
MOCIEKOMMYTAIlMOHHOM 1IeTIH.

BreinyxaeHHast 1 cBOOOHAs COCTaBIISIIOIINE,
XapaKTEPUCTUUECKOE YPaBHEHUE LIETIH, CBSI3b BUIA
KOpHEH XapaKTepUCTUUECKOrO ypaBHEHUS U
XapakTepa CBOOOIHBIX COCTABIISIONINX; ONPEICICHNE
MOCTOSIHHBIX MHTETPUPOBAHMUS, MTOPSIIOK PacyeTa;
MpaKkTUYeCcKasi OrPaHUYEHHOCTh IPUMEHEHUS METO/IA.

Anrebpaunzamus auddepeHInaaTbHOTO YpaBHEHUS
MOCJIEKOMMYTAIIMOHHOM cucTeMbl. [Ipeobpa3oBanue
Jlarutaca, TexHMKa Epexola K OpUrHHAILY,
HEKOTOpbIe CBOMCTBa MpeodpazoBanus 1o Jlammacy.

I1K-9
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[TonsiTHE ONEPATOPHOrO BXOHOTO COMPOTUBIICHUS
nByxmnoiatocHuka. [lopsiok pacuera onepaTopHbIM
MeToa0oM. HeBO3MOKHOCTh HCTIOIb30BaHUS METO/I0B
ananu3a [1I1 B HOLI. Ilepexoaubie nporeccsl B
Pa30MKHYTOW U KOPOTKO3aAMKHYTOM JTUHUM MPHU
BKJIFOYEHUU UCTOUYHUKOB MOCTOSIHHOTO HAIIPSIKEHUS U
TOKA.

aHaJIN3a HEJIUHENHBIX
BIIEKTPUYECKUX LIeTIeH

HEMPUMEHUMOCTh MPUHITUTIA HATOKEHUS,
CIIOCOOHOCTH CO34aBaTh KOJIEOAHNUS HOBBIX YaCTOT;
cratudeckue u qudepeHanbHble mapaMmeTphl; BU
mudpepeHIMaTbHOTO YpaBHEHUS TSI HETMHEHHBIX
1enei, OTCYTCTBUE OOIIMX METOIOB PEIICHHUS.
I'paduaeckue meTompl aHATM3a HETUHEHHBIX
PE3UCTUBHBIX Ieneil. O0Imas xapakTepucThKa
rpagu4YecKux METOI0B. MeTO 1 MPOCKIINIA; METO/T
MepecevyeHus: BOJIbTAaMIIEPHBIX XapPAKTEPUCTUK U
METO/]I IKBUBAJICHTHBIX XapaKTEPUCTUK Ha MpUMepe
ananu3a npocrevmux HI[ nocrosHHOrO TOKAa,
COCTOSIIIIMX M3 TIOCIIEI0BATEILHOTO WIIN
MapajuieIbHOTO COCIMHEHHS IBYX HEIMHEHHBIX
aneMeHTOoB. [IoHsATHE O JMHAMUYECKHUX
xapakrepuctukax HII. Jlunamuyeckue
xapakTepucTuku HeynpasisieMbix HO. [Toctpoenue
JTUHAMHYECKHUX XapPaKTEPUCTUK JICKTPUUECKU
ynpasisieMbix HD. [IprumeHnenre HeTuHEenHbIX
PE3UCTUBHBIX IENeH I CTa0MIM3aIiK TOKa
(HampsDKEHMS) ¥ OTPAHUYCHUSI KOJICOaHUM.
Anamntuueckue metoasl ananusa HII. IlonsTue
anmnpoKCUMaIluH, MPOTUBOPEUYUBOCTD 331a4U
anmpOKCHUMAIIWH, JIBA dTAra PEIICHUS 3a/1aun
anmpoKcUManuu; PyHKIUH, HanboJIee 9acTo
UCIOJIb3YEMBIC JUIS alllIPOKCUMAIIHH XapaKTEPUCTHK
HD3; cnoco6s1 (kputepuu, ycaoBUs) TPUOITMKESHUS
anmnpoKCUMUpYIOIIeH GyHKINU K
anmnpoKCUMHUPYEMOM XapaKTepUCTHKE, ONpe/IeTICHIE
kod(urmenToB anmpokcumanu. Henmuelnoe
COMPOTHUBIICHUE MTPU TAPMOHUYECKOM BO3/ICHCTBUMU:
o0Opa3oBaHKe rapMOHUK, pacyeT aMILIUTYJ TapMOHUK
METOJIaMU KPAaTHBIX IyT U TPEX OpJIUHAT.
Henunelinoe conpoTuBieHne mpu OUTapMOHHYIECKOM
BO3JICHCTBUU: 00pPa30BAHKE BHICIIUX TAPMOHHUK U
KOMOMHAIIMOHHBIX cocTaBistonux. [lonarue o

K03 (HUIIMEeHTE HEMTUHEHHBIX HCKAKEHUH.

Htoro

Hroro
9 BpeMmeHHbIE U HcnertatensHble curHansl. Onpeaenenue [1IK-9
YaCTOTHBIE IIEPEXOIHOM U UMITYJIbCHON XapaKTEPUCTHK,
XapaKTEPUCTUKH LIETIEN U | pa3MEPHOCTh XapaKTEPUCTHUK, X B3aUMOCBA3b. BbIBOJ
UX B3aMMOCBSI3b COOTHOIIICHUH, CBSA3BIBAIOIINX ONEPATOPHBIC U
BpEeMEHHbIE () YHKIIHH.
Hroro
10 OcHOBHEIE METOIBI Onpenenenne, KOMIIOHEHTHbIE YPABHEHUSI, CBOICTBA: I1IK-9
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11 3akmtouenue Kpartkwuit 00630p maTepuana kypca. MecTo u 3HaUCHHUE 1 [TK-7, TIK-
M3YYCHHBIX Pa3JIeNiOB B OOIICH CTPYKType 9
PaAMOTEXHUYECKOTO 00pa30BaHMUS.

Hroro 1
Hroro 3a cemecTp 32
Hroro 58

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

Ne pas3fenos naHHOM AMCIMIUIMHBL, JUTS KOTOPBIX HEOOXOIMMO H3ydeHHE
Hanmenosanue 00ECIIeYNBAIOIINX U 00ECTIEYMBAEMBIX TUCIUILTIH

S 1 2 3 4 5 6 7 8 9 10 11
[IpenmecTByromuye TUCIUIIIIUHBI
1 Maremartuka + + + + + + + + + +
2 ®dusuka + +

[Tocnenyromye TUCITUTITUHBI

1 Paguonepenaroniue
YCTPOMCTBA IS + + + + +
TeJepaauOBEIIaHUS

2 PagnonpueMHbie
YCTpOMCTBA JJIs1 + + + +
TeJIepaIuOBEIaHUs

3 MaTremaTtuyeckue
METOABI OIINCAHUA + + +
CUTHAJIOB

4 DneKTpoMarHuTHbIE
HIOJIS1 U BOJIHBI

5 DneKTpoHMKa + +

5.4. CooTBeTcTBHE KOMIIETCHIIU, JOPMHUPYEMBbIX NPH U3y4YeHUH THCHUILINHBI, U BU0B 3aHATHI
CooTBeTcTBHE KOMIETEHIMH, (HOPMUPYEMBIX MpPHU W3YYEHUU AUCHUIUIMHBI, U BHUJOB 3aHATUH
MPEACTaBICHO B Tabnuie 5.4.
Tabmuua 5.4 — CooTBeTCTBUE KOMITETCHUUH, (POPMUPYEMBIX MPH W3YYEHUH IUCLUIUIMHBI, U BUAOB

3aHATHI
- Bungl 3augstuit
=
: - ]
sl X )
) [t =)
q:) e 5 g E 3 ®OpMBI KOHTPOIS
: . 2 £ = z
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[TK-7 + + + Kontposbnas paboTa,
JlomalirHee 3agaHue,
OTuer no
WHUBU1yaIbHOMY
3amanuio, KoHcmekr
CaMOTIOATOTOBKH, TecT

I1IK-9 + + + + + Jlomarmaee 3amanue,
OTyer no
WHIUBUTYATbHOMY
3agaduio, KoHCcImekT
camMonoarorosku, OTuer
o 1aboparopHoit
pabore, 3ammuTa
KYPCOBBIX ITPOEKTOB
(pabot), OTyeTt mo
KypcoBoii pabore, Tect

6. UnTepakTHBHBIE MeTOABI U (OPMBI OPraHU3aALHUN 00yYeHHUS
He npeagycmorpeno PYIL

7. JlabopaTopHbie padoThI
HanmMenoBanwue 1abopaTopHbIX pabOT mpuBeaeHO B Tabmwmie 7.1.
Tabnuia 7.1 — HaumeHnoBaHue 1ab0paTopHBIX padboOT

v L
5 2 E
2 = =
& > B
HazBanus paznenon HaunmenoBanue nabopatopHbix paboT 3 - =5
- : <
S =
e <
= o
2 cemecTp
1 Beenenue OCHOBHBIE JIEKTPUUYECKUE BEITUUYMHBI U METOJIMKA UX 4 I1IK-9
W3MEpPEHUI
UccnenoBanue 3akonoB Oma u Kupxroda B 4
AIEKTPUUECKOM 1IeNU PU TrapMOHUYECKOM
BO3/ICUCTBUU
Htoro
2 OCHOBHBIE METOIBI HccnenoBanue pa3BeTBICHHON JMHEWHON LIEMH TIPU 4 I1IK-9
aHajan3a JIMHEHHBIX rapMOHUYECKOM BO3JICHCTBUH
JJIEKTPHUUECKUX IIeTIel B
p I Hroro 4
YCTaHOBUBILEMCS
pexume
3 KoMmIuiekcHbIE U HccenenoBanue 4acTOTHBIX XapaKTEPUCTUK 2 I1K-9
omepaTtopHbie PYHKIIMU | TPOCTEUITNX PEAKTUBHBIX JIBYXIOJIOCHUKOB
enn. YacToTHEIE
I HccnenoBanue BXOIHBIX YaCTOTHBIX XapaKTEPUCTHK 2
XapaKTEPUCTUKU. N
anepuoINYECKUX Lerel MepBoro nopsiika
HccnenoBanue nepenaroyHbIX YaCTOTHBIX 2
XapaKTEPUCTUK allepUOIUYECKHUX LIETIeH ePBOTo
ropsiAKa
Htoro 6
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4 Pe3oHaHCHEIE 1IENMU HccnenoBanue mocienoBaTeIbHOT0 OJUHOYHOTO 2 I1IK-9
KoJ1e0aTeThbHOTO KOHTYpa
Hroro 2
Hroro 3a cemectp 20
3 cemectp
5 Pe3onaHcHbIe Lenu HccenenoBanue napaienbHOro OJUHOYHOTO 4 I1K-9
KOJIeOaTeIbHOTO KOHTYpa
HccnepoBanue MarHUTOCBSI3aHHBIX MHAYKTUBHOCTEHN 2
Utoro 6
6 Teopus HccnenoBanue naccuBHbIX RC-uinbTpoB 2 I1K-9
HCTRIPCXIIOIIOCHUKOB HccnenoBanune LC — GpuinbTpoB HUXKHUX YacTOT THIIA 4
«k» 1 «m»
Hroro
7 Lenu ¢ HccnenoBanue JIMHHONW JTUHUM B CTALIMIOHAPHOM U I1IK-9
pacnpeaeeHHBIMU MEePEXOTHOM PEKUMAX
napaMeTpamu Vitoro
8 Ananus snexktpuueckux |MccnenoBanue nepexogHbIX MPOLECCOB B LEMAX I1K-9
Henei B nepexoaHoM MEePBOro MOpsIKa
pexume
HccenenoBanue nepexoqHbIX IPOLECCOB B LETIAX 4
BTOPOT'O MOpsIKA
Hroro 8
Hroro 3a cemecTp 24
Hroro 44
8. IIpakTnyeckue 3aHATUSA (CEMUHAPHI)
HanmeHoBaHMe NIPaKTUYECKUX 3aHATUN (CEMUHAPOB) MpUBEACHO B Tabmuie 8.1.
Ta6muma 8.1 — HanMeHoBaHME MPAaKTUIECKUX 3aHATHI (CEMUHAPOB)
3 [&]
2 z =
Q = =
o O o
g )
HasBanus pasznenos HanmeHnoBaHue npakTUYECKUX 3aHATUN (CEMHHAPOB) 35 =5
o =
= 2 s
2 o 2
= S}
2 cemecTp
1 Beenenue [TocnenoBarenbHOE M apalIeIbHOE COCTUHEHNE 2 T1IK-7
conpoTuBieHU. «Pa3opBaHHbIE» U «3aKOPOUYCHHBIE»
YYaCTKH AJIEKTpUUecKkoi nenu. 3akod OMa B
PE3UCTUBHBIX LIETISX .
Hroro
2 OCHOBHBIE METOIBI N neanbHble HCTOYHUKHY HAIPSKEHUS U TOKA, 2 IIK-7, TIK-
aHaJIM3a JTUHEHHBIX reHepaTophl, IKBUBAJIEHTHbIE TPe0Opa30BaHus B 9
ANEKTPUUECKUX LIENeil B | cXeMax ¢ TeHepaTopamMu TOKa U HalpsHKSHHUS;
CTaHOBHBILIEMCS
Y 3akonbl Oma u Kupxroda B 11ensx mocTOSTHHOTO TOKA. 2
pexume
bananc MomHoOCTH.
OCHOBBI METO/1a KOMILJIEKCHBIX aMILTUTY/] 2
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3akonbsl Oma u Kupxroda B koMriekcHoi Gopme. 2
BekropHble quarpaMMbl TOKOB U HAIIPSDKCHUM.
bananc momHocTu
MeTo1bl KOHTYPHBIX TOKOB Y Y3JIOBBIX HaIPSKEHUN 2
Merton skBUBaJICHTHOTO TeHepaTopa. Pabora ¢
JIpOOHO-KOMIUIEKCHBIMU ()YHKITUSIMU
Hroro 12
3 KoMIuiekcHbIE U KommekcHbie pynkunu. YacToTHbIC ITK-7
orepaTopHble GyHKIMU | XapakTepucTuku. [lomoca mpomyckaHus.
nu. YacTOTHBI
1e CTOTHBIC MYVII ¢ 3aBucuMbIiMu ucTouHrkaMu. OrnepaTopHbIE U 2
XapaKTEPUCTUKH.
p P KOMIUIEKCHBIE (DYHKIIUU B CXEMaX C 3aBUCHUMbBIM
HMCTOYHUKOM.
Hroro
4 Pe3oHaHCHBIE LIETIN OCHOBHBIE MIOHATHUS PE3OHAHCHBIX LENEH: 2 I1K-9
NOOPOTHOCTb, XapaKTEPUCTUYECKOE COIIPOTUBIICHHE,
PE30HaHCHOE COIIPOTUBIIEHUE, YaCTOTa pE30HAHCA.
Hroro 2
Hroro 3a cemecTp 22
3 cemecTp
5 Pe3oHaHCHEBIE IIETTU OnuHo4YHBIE KOJIeOaTeIbHBIE KOHTYPhI 2 T1IK-7
Hroro 2
6 Teopus BuyTtpennue napameTpsl YETHIPEXTTOIIOCHUKOB 2 ITK-7, TIK-
YETHIPEXIOIIOCHUKOB
CTHIPEXTIOIIOCHHKO XapakTepucTUIeCKHe mapaMeTpsl 2 9
YETBIPEXTIOJFOCHUKOB
DneKkTpudecKue GUIbTPHI 2
Hroro
7 Llenu ¢ Ienu ¢ pacnpeneneHHbIMU TapameTpaMu: JJJIMHHbIE 2 ITK-7, IIK-
pacrpeneieHHbIMA JIMHUU 9
napameTpamu Vitoro
8 AHanus 3neKkTpuueckux |PacueT nepexoaHbIX MPOLECCOB KIACCUUECKUM U I1K-9
LEeMel B IEPEX0IHOM ONEepaTOPHBIM METOAOM
KM
pe c Hroro 2
9 BpemeHHBbIE U BpeMeHHbIe XapaKTEPUCTUKHU LIETIENW U UX CBS3b C [1IK-9
YaCTOTHbIE YaCTOTHBIMHU.
XapaKTEPUCTUKH LIETIEN U
P p I Htoro 2
UX B3aHMOCBSI3b
Hroro 3a cemecTp 14
Hroro 36

9. CamocrosiTejibHasi pabora

Bunasl camocTosTenbHOM paboThl, TPYJ0EMKOCTh U (POpMUpPYEMbIE KOMIIETEHIIMU MTPEICTABICHBI B

Tabaune 9.1.
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Tabnuua 9.1 — Bunel caMoCTOATENBbHOM padoThl, TPYIOEMKOCTh M (hOpMUpPYEMble KOMIETEHIIUU

) Y s
= 4 =
2 = =
. S O =
Bunsl camocTosTenbHOM S a o
HaszBanus pasznenos 5 £ 5 DOopMBbI KOHTPOJIS
paboTEI S S E
2 o 2
= S
2 cemecTp
1 BBenenue IToaroroBka x 1 TIK-7, JlomarHee 3aanue,
MPAKTUYECKUM 3AHATHSIM, I1K-9 Koncnexr
ceMHHapam €caMonoAroToBku, OTyeT
no n1abopatopHoit pabote
[TpopaboTka JEKIIMOHHOTO 1 patop p
Marepuaia
OdopmiieHre 0TYETOB TIO 8
nabopaTopHBIM paboTam
Hroro 10
2 OCHOBHBIE METOIEI IToaroroBka x I1K-7, Jlomarmaee 3amanue,
aHaJIM3a JTUHEHHBIX IIPAKTUYECKUM 3aHATHSIM, [K-9 Koncnekr
JNEKTPUYECKUX LIeTIel B | ceMUHapaMm CaMoIoAroToBku, OTyer
TaHOBUBIIIEMCSI PEXKIM 1o Jia TOPHOU padboT
YyeTaHo eMed pe c [TpopaboTka JEKITMOHHOTO 4 o maGoparopHoli pabore
MaTepuana
OdopMmieHre 0TIETOB 10 4
nabopaTopHBIM paboTam
Hroro 14
3 KoMIUIEKCHEIE U IToaroroBka x 2 I1K-7, Koucnekr
orepaTopHble QYHKIIUU | IPAKTHYECKUM 3aHITHSIM, I1K-9 CaMONOJATOTOBKH,
uenu. YactoTHbIe ceMHHapam Kontposbhas padoTa,
XapaKTePUCTHUKHU. TYET 10 JI aTOPHOM
pakTepuce [TpopaboTka JeKITMOHHOTO 3 0 5 eT 10 1a60paTopHO
abote
MaTepuana p
OdopMieHre 0TIETOB 10 6
nmabopaTopHBIM paboTam
Hroro 11
4 Pe3oHaHCHBIE LIEITH ITonroroBka k 2 I1K-9, Jlomarmaee 3amanue,
MIPAKTUYECKUM 3aHATHSIM, [K-7 Koncnekr
ceMHHapaMm CaMoIoAroToBKH, OTYeT
1o Ja TOPHOM paboT
[TpopaboTka JEKITMOHHOTO 1 o maGoparopHoli pabore
MaTepuana
OdopmiieHre 0TYETOB TIO 2
nabopaTopHBIM paboTam
Utoro 5
Hroro 3a cemectp 40
3 cemectp
5 Pe3onaHcHbIe Lenn IToaroroska k 3 IIK-7, Otuert no nabopaTopHOH
MPAKTUYECKUM 3AHATHSIM, I1IK-9 pabore, Tect

ceMHHapaMm
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Odopmiierre 0T4ETOB 1O 2
nabopaTopHBIM paboTam
Hroro
6 Teopus [ToaroroBka k 10 |TIK-7, Jomainee 3ananue,
YETHIPEXTOJIOCHUKOB MIPAKTUYECKUM 3aHATHSM, [1K-9 KoHncnekr
ceMHHapam €caMonoAroToBku, OTyeT
1o JIabopaTopHO paboTe
[TpopaboTka JEKIIMOHHOTO 6 patop p
Marepuaia
OdopmiieHre 0TYETOB TIO 6
nabopaTopHBIM paboTam
Hroro 22
7 Lemnu ¢ IToaroroBka k 2 TIK-7, Koncmoexr
pactpeneeHHbIMA MPAKTUYECKUM 3AHSATHSIM, I1K-9 caMoIToATOTOBKH, OTUET
napameTpamu CeMHUHapaM 1o 1abopatopHoii padore,
Tect
[TpopaboTka JEKIIMOHHOTO 4
Marepuaia
OdopMieHre 0TIETOB 1O 2
nmabopaTopHBIM paboTam
Hroro
8 Ananus snektpuyeckux |lloaroroBka k 12 |TIK-9 Koncnexr
Henei B mepexoaHoM MIPAKTUICCKUM 3aHATHSM, camoroAroToBku, OTyer
pexume ceMHHapaMm M0 UHIUBUIYATbHOMY
aHu TYET I
[TpopaboTka JIEKIIHOHHOTO 4 33% 0, O 1© 60
naboparopHoii pabote
MaTepuana patop p
OdopMieHre 0TIETOB 10 6
nmabopaTopHBIM paboTam
Htoro 22
9 BpeMmeHHbIE U ITonroroBka k 2 I1IK-9 Jlomarmaee 3amanue,
4acTOTHBIC MPAKTUICCKUM 3aHSATHSM, Koncmekr
XapaKTepUCTHUKU 1IeTe 1 | ceMuHapam CaMOIIOATOTOBKH
UX B3aUMOCBSI3b
3AUMOCBA3 [TpopaboTKa JIEKIIHOHHOTO 1
MaTtepuana
Hroro
10 OcHOBHEIE METOIBI [TpopaboTka JEKIIMOHHOTO 2 I1IK-9 Koncnexr
aHaJIM3a HETUHEHHBIX MaTtepuana CaMOIIOATOTOBKH
JICKTPUYECKUX IeTIeH
IeKTpuHee Heme Utoro 2
11 3axirouenue [TpopaboTka JEKIIMOHHOTO I1K-7, Koucnekr
Marepuaia [1K-9 CaMOIIOArOTOBKH
Hroro 2
Hroro 3a cemectp 64
IToaroroska u cmaya 36 DK3aMeH
JK3aMeHa / 3auera
Uroro 140
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10. KypcoBasi padora (nmpoekr)
TpynoeMKOCTh ayJUTOPHBIX 3aHATUNH U (OpMHUPYEMbIE KOMIIETEHIIMM B paMKaX BbITOJHEHUS
KypcoBO# paboThl (1poekTa) npenactasiaeHs! Tadmuue 10.1.

CornacHO MHOUBUAYaIbHOMY MHUGPY CTYIEHTY HEOOXOIMMO paccuMTaTh 4YaCTOTHbBIE
XapaKTEPUCTUKU TPaH3UCTOpa (3KBUBAJEHTHASI CXEMa - YETHIPEXIOJIOCHUK C 3aBUCUMBIM MCTOYHUKOM
(mo BapuaHTaM)) U COCIMHEHHOM C HMM KacCKaJHO Harpy3kd ( SKBUBAJICHTHas CXeMa- MapajuiesibHbIC
konebarenbHble KOHTYyphl I-III poma, a Taxxke mnpocreiimme LC-QuibTpsl ¢ MIyHTHPYIOIIUMHU

comnpotuBieHusiMU).  [locTpouTh  YacTOTHBIE  XapaKTEPUCTUKH, CPaBHUTh C  pe3yjibTaTaMu
aBTOMATHU3MPOBAHHOTO pacueTa ¢ nomousto ADS nim Qucs.
Tabmuma 10.1 — TpymoeMKoCTh ayIUTOPHBIX 3aHATHM W (PopMUpyeMbIe KOMIIETEHIIMM B paMKax
BBINOJIHEHUS] KyPCOBOM paboThI (IIpOeKTa)
3 @]
2 = =
< o5
o S L
HanmenoBanue ayTuTOPHBIX 3aHATUI 5 7 S5
< : <
> & o
e S 2
= S
3 cemecTp
Brinaua 3aganust Ha KypcoBylo pa0oTy, nosicieHue mudpa 2 [1K-9
3a1aHns, 0O0bsICHEHHE OCHOBHBIX 0003HAYEHU I
HccnenoBanue 4aCTOTHBIX XapaKTEPUCTUK HArPY3KH 2
HccnenoBanue TpaH3ucropa ¢ 0000MIEHHON HArpy3KOi
HccnenoBanue TpaH3ucTopa ¢ M30UpaTeIbHON HArpy3Kou 3
Hroro 3a cemectp 10

10.1. TembI KypcoOBBIX padoT (IIPOEKTOB)
[IpumepHas TemaTnka KypcoBbIX padoT (IIPOEKTOB):

— (CxeMHble QYHKIIMH U YACTOTHBIC XapPAKTEPUCTUKN JTUHEHHBIX IJEKTPUICCKUX TIETIei
11. PeiiTunroBasi cucremMa JJisi OleHKH YCIEeBAEMOCTH 00y4alomuxcst

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

N . MakcuManbHbIN
N MaxkcumanbHbIN MakcumanbHbIN
DneMeHThI Y4eOHOM OaJi 3a epuo. Bcero 3a
Oamn Ha 1-yto KT ¢ | Gamn 3a mepuon
NEeATEIbHOCTH mexay 2KT u Ha CEMECTP
Hauyana cemectpa | Mexnay 1KT u 2KT
KOHEI[ ceMecTpa
2 cemecTp
JomarHee 3aganue 2
Koncnekr 7 7 7 21
CaMOIIOATOTOBKH
KontposbHas padota 10 8 20
Ortuer o 4 16 26
UHAUBUAYAIEHOMY
3aJIaHUIO
Otuyet no nmabopaTopHOH 6 8 6 20
pabote
Tecr 3 6 9
Hroro makcumym 3a 21 34 45 100
nepuos
16
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Hapacrarouum utorom 21 55 100 100
3 cemecTp

JomarHee 3amanue 3 3 4 10

Koncnekr 3 3 9

CaMOIIOATOTOBKH

Otuer no 10 10

UHAUBUAYAILHOMY

3a/IaHUIO0

OTuer no KypcoBou 4 4 4 12

pabote

Otuyet no nmabopaTopHOMH 5 8 7 20

pabote

Tect 3 3 3 9

Ntoro makcumym 3a 28 21 21 70

nepuos

DK3amMeH 30

Hapacratomum utorom 28 49 70 100

11.2. IlepecuyeTr 0a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[lepecuer 6a1yIOB B OLICHKH 32 KOHTPOJIbHBIC TOUKH MpeACTaBieH B Tabmuie 11.2.
Ta6mmma 11.2 — Ilepecuer 6ajutoB B OIIEHKH 32 KOHTPOJIBHBIC TOUKH

Bamibl Ha 1aTy KOHTPOJIBLHOM TOYKU OneHka
> 90% ot MakcuManbHOI cymMMbl OaiioB Ha gaty KT 5
Ot 70% no 89% ot makcumanbHOU cyMMbI O6aiioB Ha naty KT 4
Ot 60% 10 69% oT MakcuManbHOI cyMMbI 6ayioB Ha naty KT 3
< 60% ot MmakcuManbHOU cymMMBbI O0ayutoB Ha naty KT 2

11.3. IlepecueT cyMMBbI 6A/UIOB B TPAAUIUOHHYIO H MEKIYHAPOAHYIO OLIEHKY

[lepecueT cymmBbl 6aJIJIOB B TPAJIULIMOHHYIO U MEXIYHAPOJIHYIO OLIEHKY MPEICTaBIeH B TabIuIe

11.3.

Ta6mmma 11.3 — Ilepecuer cymmbl 0a/I0B B TPAAUITMOHHYIO M MEXTYHAPOIHYIO OIIEHKY

HroroBast cymma Gaios,

Onuenka (I'OC) YUYUTBIBAET YCIICIIHO CIAHHBIN Ouenka (ECTS)
9K3aMeH
5 (oTnu4HO) (3a4TECHO) 90 - 100 A (oTnu4HO)
85-89 B (ouenp xopoiio)
4 (xopo11o) (3a4TeHO) 75 -84 C (xopomio)
70 - 74
D (ynoBneTBOpUTEIBHO)
3 (YIOBJIETBOPUTEIIBHO) 65 - 69
(3a4TeHO) 60 - 64 E (mocpencTBeHHO)

2 (HeyIOBJIETBOPUTEILHO) (HE
3a4TCHO)

Hwuxe 60 6aiuios

F (HeynnoBieTBOpUTENHHO)
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12. YuyeOHO-MeTOANYECKOE 1 HHPOPMALIMOHHOE 00ecneyeHHe T CIMILTHHBI

12.1. OcHoBHasi JiuTepaTypa

1. ArabekoB I'.1. OcHoBsl Teopuu 1eneit.- CI16.: Jlanp,2009.-432¢. [DneKTpoHHBIH pecypc]. -
https://e.lanbook.com/book/91911#book name , nata obpamenus: 14.06.2018

12.2. lonoiHuTEIbHAS IMTEPATYypa

1. TlomoB B.I1. OcHoBbl Teopuu neneit.-M.: Beicur.ik., 2000.-574c. (Hanudure B OMOIMOTEKE
TYCVYP - 189 3k3.)

2. JloceB A.K. Teopust nTMHEWHBIX IeKTpudeckux 1enei.-M.: Beicur.ik.,1987.-512¢. (Hannuune
B 0nbamorexke TYCVYP - 33 5k3.)

3. Marxanos [1.H. OcHoBbl ananu3a snektpuueckux ueneu. Jluneinsie uenu.-M.: Beicurik.,
1990.-336¢ (mamuuue B Onbmmoreke TYCVYP - 22 5k3.)

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

— DnextpoH. naH. — Cankr-IlerepOypr : Jlanb, 2017. — 544 c¢. — Pexum nocryna:
https://e.lanbook.com/book/91910 . nara o6pamenus: 30.05.2018.

12.3. YuyeOHO-MeTOANYECKHE MOCOOUS

12.3.1. O6si3aTesibHbIE Y4eOHO-MeTOAUYECKHE OCOOH S

1. Teopwus snekTpruyecKux meneil: YuedHoe mocodre K MpakTHIECKUM 3aHATHsIM / MenbHUKOBa
. B., Hy6osuxk K. 0. - 2012. 156 c. [DnekrtponHblii pecypc] - Pexum nocryma:
https://edu.tusur.ru/publications/1432 , nata obpamenus: 14.06.2018.

2. Teopus snektpuueckux nemneil yacts 2: Yuebnoe nocobue / ITomosa K. FO. - 2015. 160 c.
[DnexTponnbiii pecypc] - Pexum moctyma: https://edu.tusur.ru/publications/5535 , mara oOpatieHus:
14.06.2018.

3. TlpaBwia MOArOTOBKH, BBITIOJIHEHHUS U O(opMIIeHUS JTabopaTOpHOU paboThl: MeTomuueckue
yKa3aHUs K BBIMNOJHEHUIO JJabopaTtopHbIX pador / MenbHukoBa U. B., 'one b. @., lyoosuk K. 1O.,
Hmutpues B. [1. - 2011. 29 c. (pekoMeH10BaHO JIJIsl CAMOCTOSITENIbHOM paboThl) [DneKTpoHHBIHN pecypc] -
Pexxum noctyna: https://edu.tusur.ru/publications/1143 , nata oGpamenus: 14.06.2018.

4. Mertoabl MAaTEMAaTHYECKOTO OMMCAHUS M pacyeTa CI0KHOW JTMHEMHOM JIEKTPUYECKON 1IENU B
CTallMOHAPHOM pexuMme: VIcXomHble [aHHBIC, METOAMYECKHE VYKa3aHWs, NPHUMEpPhl pacueTa Hu
KOHTPOJIBHBIX BOIIPOCOB K 3a1anuto / MenbHukoBa U. B. - 2012. 44 c¢. [DnekTpoHHbI pecypc] - Pexxum
nocryma: https://edu.tusur.ru/publications/1430 , nata oopamienus: 14.06.2018.

5.  OcHOBHBIE DJEKTPUYECKHE BEIMYMHBI W METOAMKAa HUX Hu3MepeHuil: PykoBoacTBo K
nabopatopnoii padote Nol / Mensuukosa U. B., T'ones b. @., Crennoii B. C., ly6osuk K. 0. - 2013. 14
c. [DnexTponnsbIii pecype] - Pexxum gocryna: https://edu.tusur.ru/publications/3440 , mara oOparieHus:
14.06.2018.

6. MHccnenoBanue 3akoHoB Oma u Kupxroda B s7aeKTpuyecKOd Menu MpPH TapMOHHYECKOM
BO37elcTBUU: PykoBoaCTBO K mabopaTopHoit pabore No2 / MenbuukoBa U. B., 'ones b. @., Jlybosuxk K.
10. - 2013. 10 c. [DnexTponnsiii pecypc] - Pexxum moctyma: https://edu.tusur.ru/publications/3441 , nara
obpamenus: 14.06.2018.

7. MHccrnenoBanue pa3BETBICHHOM JIMHEWHOW 1€MW MPU TAPMOHMYECKOM BO3JCHCTBUU:
PykoBozcTBo k nmabopatopHoit pabote No3 / Mensaukosa U. B., T'ones b. @., lyoosux K. 1O. - 2013. 8 c.
[DnexTponnbiii pecypc] - Pexum moctyma: https://edu.tusur.ru/publications/3442 , mara oOpaiieHus:
14.06.2018.

8. HccnegoBanme OMMHOYHBIX KOJIEOATEIBHBIX KOHTYPOB: PYKOBOICTBO K JTabopaTopHOU padboTe
No 6, 7 mo gucummuHe «Teopusi JIIEKTPUYECKUX Menel» s CTYIACHTOB PaJHOTEXHUYECKOTO
¢dakynbrera Beex cnenuanbHoctel / MensuukoBa U. B., Jlyoosuk K. 0. - 2013. 19 c. [DnexTpoHHBIi
pecypc] - Pexxum nocryma: https://edu.tusur.ru/publications/3447 , nata oopamenus: 14.06.2018.

9. HccnenoBaHue 4YacTOTHBIX XAPAKTEPUCTHK AalepUOJUYECKUX IE€Ned MEepBOro MOpsAIKa:
PykoBozactBo K saboparopHoii padore No 4, 5 / MenbuukoBa U. B., Jlyoosux K. FO. - 2013. 12 c.
[DnexTponnbiii pecypc] - Pexum moctyma: https://edu.tusur.ru/publications/3443 , mara oOpaiieHus:
14.06.2018.

10. MHccnemoBanue nepexoaHbIX MPOIECCOB B LEMAX MEPBOr0 U BTOPOro MOpsSAKOB: PyKoBoACTBO
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K nabopatopHoit pabore Nol4, 15 / Mensaukosa U. B., Iy6osuk K. 1O. - 2013. 10 c. [DnekTpoHHBII
pecype] - Pexxum nocryna: https://edu.tusur.ru/publications/3444 , nata obpamenus: 14.06.2018.

11. Hccnenoanue naccuBHbiX RC - ¢unbTpoB: PykoBoacTBo k iaboparoproii pabote No 10 /
MensuukoBa U. B., Jyboux K. FO. - 2013. 6 c. [Onekrponnslii pecypc] - Pexum moctyma:
https://edu.tusur.ru/publications/3448 , nara obpamenus: 14.06.2018.

12. OcHoBbl Teopuu mene. CxeMHble (YHKIIMM W YaCTOTHBIE XapPAKTEPUCTHKU JIMHEWHBIX
AJIEKTPUUECKUX Ienei: MeTtoanyeckue yka3zaHus 10 BBITIOJHEHHIO KypcoBoi paboTel / MensHukoBa U. B.
- 2012. 68 c. [DnexrponHbId pecypc] - Pexxum goctyna: https://edu.tusur.ru/publications/1549 , nmara
obpamenus: 14.06.2018.

13. KazakeBuu, JI. 1. MeTonuueckne peKOMEHAAIMH TI0 CAMOCTOSITEIBHON pabOTe CTY/IEHTOB
BCEX CHEIHAILHOCTeH W HAMpaBiICHHI: YUeOHO-METOau4YecKoe Mocodue [DIeKTpoHHBIH pecypc] /
Kazakeenu JI. HU. — Tomck: TYCVYP, 2016 — 15 c¢. — Pexum pgocryma:
https://edu.tusur.ru/publications/6050 nata obpamenus : 14.06.2018.

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

VY4eOHO-MeToInYeCKHe MaTepHuaibl JUIsl CAMOCTOATENBHON U ayTUTOPHON paboThl 00ydaronInXcs
U3 YHCIIa JIUI ¢ OTPAHUYCHHBIMU BO3MOXXHOCTSIMH 3/I0POBBSI U MHBAJIMIOB MPEAOCTABIAIOTCS B (popMmax,
alalTHPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0POBbs U BOCIIPUATUS HHPOPMALIUH.

J1s1 IMI ¢ HApYIIeHUsIMU 3peHus

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA,;

- B IIeYaTHOH (pOpMe yBETUUEHHBIM IIPUPTOM.

J1s un ¢ HapyLIeHHsIMU caIyXxa:

- B ()OpMe 3ITEKTPOHHOTO JOKYMEHTA;

- B IIEYAaTHOH (opme.

J1s UL ¢ HapyLIeHUsIMHU OTIOPHO-IBUIaTeIbHOI0 annapara:

- B ()OpMe 3ITEKTPOHHOTO JOKYMEHTA;

- B IIeUaTHOM opme.

12.4. IIpodeccuonaibHbie 6a3bl JAHHBIX H HH(POPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. Hayunas snektponHas 6ubnmoreka eLIBRARY.RU http://elibrary.ru — mogHOTEKCTOBa,
pedepaTuBHas 0a3a TaHHBIX.
2. HudopmanuoHHEbIe, CIIpaBOYHbIC u HOpMAaTUBHBIE 0asbl JTAHHBIX

https://lib.tusur.ru/ru/resursy/bazy-dannyh
3. Hayunas snektponHas 6a3za «Hayka» https://www.libnauka.ru/

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

13. MaTepuajibHO-TeXHUYeCKOe o0ecnedeHne JUCHUIIMHBI H TpedyeMoe NporpaMMHoe
ol0ecrieyeHue

13.1. O0mue TpeGOBaHUS K MATEPHAJLHO-TEXHHYECKOMY M IPOrpaMMHOMY 00eceYeHH 0
AUCHUIINHBI

13.1.1. MaTepuaJbHO-TeXHHUYECKOE H TPOrPaMMHOe odecriedeHne J1Jisl JeKIMOHHBIX 3aHATH I
s mpoBeneHus 3aHATUH JISKIIMOHHOTO THIIA, TPYIIOBBIX M WHAWBHIYaTbHBIX KOHCYJbTAIIHA,
TEKYIIETO KOHTPOJIS U MPOMEKYTOUHOM aTTeCTalliu UCIONb3yeTcs yueOHas ayIuTOpUs ¢ KOJMYECTBOM
MOCaJI0YHBIX MECT He MeHee 22-24, obopyaoBaHHash JTOCKOW M CTaHIAPTHOW ydeOHOH Mebenblo.
Nmerorcss AeMOHCTpallMOHHOE O00OpyHOBaHWE H y4eOHO-HATISTHBIE TOCOOWs, 00eCIeYrBArOIIHe
TEMaTHYECKHE WILTIOCTPAIMH 10 JICKIIMOHHBIM pa3zesiaM JUCIIUTLIHHEIL.

13.1.2. MaTepuajibHO-TeXHHYECKOEe U POrPaMMHOe oOecnevyeHue Il MPAKTHYEeCKUX 3aHATHIi
YueOHas aynuTopus
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yueOHasi aynuTOpus IJIsl TMPOBEICHHUS 3aHATUN JEKIMOHHOTO THIA, ydeOHas ayauTopus IS
MIPOBEACHUS 3aHATHI MPAKTUYECKOTO TUTIA, YI€OHAs ayTUTOPUSI IS MPOBEACHUS 3aHATHI CEMUHAPCKOTO
TUIA, TTOMEIIEHUE JUIS MPOBEACHUS TPYIIOBBIX W MHIUBUIYaTbHBIX KOHCYJIbTAIMH, MTOMEIICHHUE IS
MPOBEACHUS TEKYIIIETO KOHTPOJIS U TPOMEKYTOUHON aTTECTAIlUU

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

Ornrcanre UMEIOIIETOCs 000Py1I0BaHMUS:

- Kommuiext ciennanu3upoBanHoi yueOHOM Meben;

- PaGouee mecTo mpemnogaBaTens.

[IporpamMmMHOe oOecrieueHne He TpeOyeTcs.

314

yueOHasi ayIuTOpus AJS MPOBEEHUsS 3aHATHI MPaKTHUYECKOro TUIa, yuyeOHas ayIuTopus s
MIPOBE/ICHUS 3aHATUI J1aOOPaTOPHOTO THIIA

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

Omnucanue UMEIoIIerocs 000pyI0BaHUS:

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

- 16 pabounx cranuuii, (koMrp0TepoB), Ha 6aze nmpoueccopos Intel Core i5;

- KommiekT crieninanu3upoBaHHON yueOHOM Mebenn;

- Pabouee mecTo mpemogaBaTers.

[IporpammHuoe obecrieueHue:

— Microsoft Windows 8 u Huxe

— Google Chrome

— Keysight SystemVue

— Microsoft Office 2010 u Hrxe

— Mozilla FireFox

= Qucs

— PTC Mathcad13, 14

— Velleman PcLab2000LT

13.1.3. MaTepnajabHO-TeXHHYECKOe U IPOrPaMMHOe o0ecniedeHne 1JIs J1adopaTopHbIX pador
Jlaboparopust «OCHOBBI TEOPHH LIETICH »
yueOHas ayJUTOpHs AJ1sl MPOBEACHUSI 3aHATHI TaO0OpaTOPHOro THMA
634034, Tomckast o6macts, r. Tomck, Bepmmnauna ynuna, 1. 47, 3146 aya.
Onucanue uMeromierocs 000pya0BaHus:
- Jlocka maruutHo-mapkepHasi BRAUBERG (2 mir.);
- Konseprop AC-DC MC5BB UPBUC (8 miIT.);
- USB Ocmmmnorpad-reaeparop PCSGU250 (8 mt.);
- Boastmetp B3-38 (8 mit.);
- 8 pabouux craHuii, (KOMIBIOTEPOB), Ha Oa3e mporeccopos Intel Core i5;
- KommiekT crieninanu3upoBaHHON yueOHO#M Mebenu;
- Pabouee mecTo mpemogaBaTers.
[IporpammHuoe 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. MaTepnajabHO-TeXHHYECKOE H IPOrPaMMHOe o0ecrnedeHne JJIsi CaMOCTOATEIbHOM padoThl
Jnist caMOCTOATENbHOM paboThl UCTIONB3YIOTCS y4eOHbIe ayIUTOPHH (KOMIIBIOTEpHBIEC KJIAcChl),
pacIoyIoKEeHHbIE 110 aJipecam:
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- 634050, Tomckas o6mactb, T. Tomck, Jlennna npocrekr, 1. 40, 233 ayn.;

- 634045, Tomckas obmacts, . Tomck, yi. KpacHoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckas o6nacte, T. Tomck, Bepmuauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckast o6macts, r. Tomck, Bepmmnauna ynuna, 1. 74, 207 ay.

CocraB 000pyIOBaHUS:

- yuebHast meOenb;

- komnbroTephl Kiacca He Hike [IDBM INTEL Celeron D336 2.81'T. - 5 mit.;

- KOMIBIOTEPHI TOJKIIOUeHBI K ceTu «HTepHeT» u o0ecrmeunBaloT JOCTYH B IJIEKTPOHHYIO
nH(pOpPMaMOHHO-00pa30BaTEIBHYIO CPEly YHUBEPCUTETA.

[lepeveHb TpOrpaMMHOTO OOECTICUCHHS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajbHO-TEXHHYECKOe O0ecriedeHne T CHUIIITHHBI IS JIHI ¢ OTPAHUYEeHHBIMU
BO3MOSKHOCTSIMH 310POBbSI U HHBAJINI0B

OcBoeHUE MUCLUUIUIMHBI JIMIIAMU C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbSI M1 MHBAIUIAMU
OCYIIECTBJISIETCS C UCTIOJIB30BAHUEM CPEACTB OOYUEHHS OOIIEro U CreUaTbHOTO Ha3HAYCHMUSI.

[Ipu 3aHATHSX ¢ OOyYAIONIUMUCS € HAPYHIEHUSIMH CJyXa MPEeIyCMOTPEHO HCIOJIb30BaHUE
3BYKOYCHJIMBAIOILIEH amnmaparypbl, MYJbTUMEIUNHBIX CpPEACTB U JAPYIMX TEXHUYECKUX CPEICTB
npuema/nepenaun yueOHoil mHopManu B JOCTYHNHBIX (popMax, MOOMIIBHOM CHUCTEMBI IPEToIaBaHUs
JUTsl 00YYaIOMIUXCsl ¢ WHBAJMIHOCTHIO, TIOPTATUBHON MHAYKIIMOHHOW CHCTEMBI. YUeOHas ayIuTOpHs, B
KOTOpPOH 3aHWMAIOTCs OOydYaroluecs ¢ HapyIICHHEeM cliyxa, 000pyJIoBaHa KOMITBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOU, BUACOTEXHUKOM, STIEKTPOHHOM TOCKOM, MyJIbTUMEIUIMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ 00YUYAIOMIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMHU TTPEAYCMOTPEHO HCIIOIH30BAHKE B
JIEKIIMOHHBIX M YYCOHBIX ayJUTOPUSX BO3MOKHOCTH MPOCMOTpa YIAJICHHBIX OOBEKTOB (Harpumep,
TeKCTa Ha JOCKEe WIM Cllaiij]a Ha S5KpaHe) MPU IOMOIIM BHUACOYBEIUUHTENEH Isi KOM(OPTHOTO
MPOCMOTpA.

[Ipu 3aHATHAX C OOydYalONUMUCS € HAPYUIEHUSIMH OINOPHO-JABUIraTe/]LHOr0 amnmapara
WCIIONB3YIOTCSA ajJbTEPHATUBHBIE YCTPOWCTBAa BBOJA HWHGOPMAIIMH H JIPyrue TEXHUYECKHUE CPEIICTBA
npuema/nepenadn yueOHoil mHGOpMaIMK B JOCTYHNHBIX (opmax, MOOMIIBHOM CHUCTeMbl O0OydeHUs s
JII0JIEH ¢ HHBAJIMIHOCTEIO.

14. OuenouyHble MaTepuaabl 1 MeTOAUYECKHE PEKOMEH/IAIMY 110 OPTAaHU3ALMH U3yYeHUs!
AUCHUTLTUHBI

14.1. ConepxaHue OleHOYHBIX MATEPUAJIOB U MeTOAUYECKHE PEKOMEH AU
Jnist olleHKH cTeneHu c(hOpMUPOBAHHOCTH M YPOBHSI OCBOEHHS 3aKPEIUICHHBIX 3a JUCIHUILTHHON
KOMITETSHITHH HCITOJIb3YIOTCS OIICHOYHBIC MaTePHANBl B COCTaBE:

14.1.1. TecToBBIC 3aaHUA

1y 3 7 2+j2 —(0.25 +0.25) 0
aZlaHbl Z-mapaMeTpbl YETBIPEXIOIIOCHUKA: Z = . ; . Onpenenutsb
A Paverp p —(0.25 + j0.25) 2 + 2 et
THUIT YETHIPEXITOIIOCHUKA.
a) aBTOHOMHBIN U CUMMETPUYHBIN B) HEaBTOHOMHBIH u
HECUMMETPUYHBIN
0) HEaBTOHOMHBIN ¥ CUMMETPHUYHBIN I') aBTOHOMHBIA 1 HECUMMETPHUYHBIN
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2) st 0OpaTHMOro YeTHIPEXIMOIIOCHUKA B ypaBHEHHUSX Tuma A 3amaHbl kodpdunueHtsr: Aj=1;
A21=j0.3; Ax=0.4. Onpenenuts 3HaueHue Kodpdurmenta A,.

a)l B) -2j
6)0 r) 2j
3) JI1s1 4eThIpEeXMOIFOCHUKA C U3BECTHBIMU A-TlapaMeTpaMu:

U,=1-j)U, +10I,
11 = —jO 1U2 + 12
Onpenenuth Ko3()PUITMEHT TIepeaaun 1Mo HAIPSHKCHUIO KU B pEIKHUME X0JIOCTOI'O X0Jla Ha BBIXOJE.

a) 0.5+0.5 B) 0
0) 1 r) 10
4) Onpenenure Z-napaMmeTpbl  UYETBIPEXNOJIIOCHUKA, JUIsl  KoToporo (puc. 1) oOTaenbHbIE

COIPOTHBIIEHUS yKa3zaHbl B OMmax. BriOepure npaBUiIbHbIN OTBET.

zl z3

—] o

z2 Z1=3 Om: Z2=7 Om; Z3=3 Owm;

Puc.1
a) Z11=10 Om, Z = -70M; Z>1=7 OM; Z»>=-10 Om
0) Z11=10 OMm, Z1,= 70M; Z;=7 OMm; Z>,=10 Om
B) Z11=3 OM, Zi,=T0mMm; Z,1=7 OM; Z>2,=3 OM
r) Zi11=3 Om, Zi,= 100M; Z1;=10 Om; Z»,=3 OMm

5) J1si cUMMETPUYHOTO YETBIPEXTOMIOCHUKA XapaKTePUCTUUECKOE COMPOTUBIICHUE OMpEesieTcs
CJIEIYIOLMMU BBIpaXKEHUSIMU (BO3MOYXKHO HECKOJIBKO OTBETOB):

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

B) 2= \/Z Dt \/i:
Az
6) B kakom cirydae s5ekTpuueckas 1enb OyIeT IENbI0 ¢ pacipeIesICHHBIMU TapaMeTpamu?
a) B uenu oTcyTCTBYIOT MOTEPH.
0) [nauna nuauu 0omaee 1 K.
B) ['eomerpuyeckue pazMepsl [EMU COU3MEPUMBI C JUTMHOMN BOJTHBI AJIEKTPOMArHUTHBIX KOJICOaHHMIA
r) HanpsbkeHue v TOK B TMHHUH SBIISIOTCS TOJBKO (DYHKITUEH BpeMeH!
7) Pexum, B KOTOPOM SHEPrUsl YACTUYHO MOTJIOIIAETCS HArpy3Koil, Ha3bIBACTCS:
a) PEKUMOM JIMHUU 0€3 UCKAKCHHUI;
0) peXUMOM CMEIIaHHBIX BOJIH;
B) PEXHMOM Oeryiiei BOJIHBI,
I) PEXUMOM CTOSIYEN BOJIHBI.
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8) OmnpenenuTh peXUM B JIMHUHM, €CIW TIEPBUYHBIC TMapameTpbl JuHUU Ly = 4 M['H/kM , Cy =
400 H®/xM. JIuaug HarpyxeHa Ha UHAYKTUBHOCTB Ly = 20 MI'H
a) PeXKUMOM JTUHUU 0€3 UCKAKEHUI;
0) peKUMOM CMEUIaHHbBIX BOJIH;
B) PEKUMOM OETYIIEH BOJHEI;
I) PEKHUMOM CTOSTYEH BOJIHBI.
9) IlepexonHas XapaKTEpUCTUKA OTPAXKAET:
a) Tepexo]| CUCTEMbI B HOBOE COCTOSIHUE;
0) HITUTENBbHOCTH MEPEXOAHOTO MpoIeCcca;
B) pPEaKLHUIO I[ENU Ha CTYIEHYaTOE BO3ICHCTBUE;
I) 3aBUCHUMOCTb BXOJHOTO BO3JIECTBUS OT BPEMEHHU.
10) IlepexoaHol nponecce B e HEBO3MOKEH MPH:
a) OTCYTCTBHUH KOHJEHCATOPA;
0) BO3JICHCTBUU TAPMOHUYECKOTO CUTHAJIA;
B) U3BMEHEHUU PHEPTUU B PEAKTUBHOM 3JIEMEHTE;
I') OTCYTCTBUU PE3UCTOPA.
11) HezaBucuMbIiMu Ha3bIBatOTCsl HavanbHbie yenoBus (HY):
a) HE 3aBUCAILNE OT MapaMeTPOB LIEMH;
0) coxpaHsIOlIe CBOM 3HAYEHHSI HE3aBUCHUMO OT COCTOSIBLICICS KOMMYTaIUU;
B) HE U3MEHSIOUINECS B X0JI€ BCETO MEePEX0IHOTO Mpoliecca;
T') HE 3aBHUCAIIUE OT TUIA 3JIEMEHTOB.
12) Ha BBIBO1aX Kakoro 3jeMeHTa HEBO3MOKHO CKaYKOOOpa3HOe N3MEHEHUE HATIPSHKCHUS !
a) KOHJIEHCaTopa;
0) UCTOUYHUKA HANPSKESHUS
B) KaTYyIIIKA WHIYKTHBHOCTH;
I) pe3ucropa
13) Boibepete BepHOE yTBEpKICHHE:
a) Kod(hUIMEHT Tepenayu AIEKTPUIESCKOU 1EeTH MPECTaBIsAET COO0M OTHONIEHNE aKTHBHOW Y4acTH
COIIPOTUBIICHUS K PEAKTUBHOI;
0) kod(hduIMEHT neperayu TacCCUBHOMN AJIEKTPUYECKON e UMEET pasMepHOCTh OM/M;
B) KO3(pUIMEHT mepeaaun IMEKTPUIECKOM 1enu Beeraa paseH 10;
r) KO3 UIMEHT MepeIayn MacCUBHOMN 3NIEKTPUIECKON IIENH He MpeBbIaeT 1.
14) Ilonoca nponmyckaHusl LETH 3TO —
a) JManazoH YacTOT, B KOTOPOM aMIUIMTYIHO-9aCTOTHAS XapaKTepUCTUKA KOdPPUITMEHTA ITepeaadn
OTIIUYAETCS OT CBOETO MAaKCUMAIBHOTO 3HaYeHUS He Ooliee ueM Ha 31b;
0) Auama3oH 4acToOT, B KOTOPOM (ha30-4yacTOTHAS XapaKTepucTUKa KodhduireHTa nepeaadu
OTJIMYAETCS OT CBOETO MaKCUMAJIbHOTO 3HaYeHUs He OoJiee ueM Ha 31b;
B) JMara3oH 4acTOT, B KOTOPOM aMILTUTYHO-4acTOTHAs XapaKkTepucTruKa KoddduirenTta nepegadu
HE OTJIMYAeTCsl OT CBOETO MaKCUMAJIbHOTO 3HAYCHHUS;
r) JAMana3oH 9acTOT, B KOTOPOM aMILTUTYHO-4aCTOTHAs XapaKTepucTuka Koddduirenrta nepeaadn
OTIUYAETCS OT CBOETO MHHUMAJILHOTO 3HaUeHus He Oosiee uem Ha 31b.
15)  Hns punbtpa HIkHUX 9acToT (DHY) BBIIOIHIETCS COOTHOILICHHE:
a) a;=0mnpuw = wg 0) ac— lupuw > wg,
B) a. =0npun w < W, r) ac— ©npuw < W,
16) Onpenenute THI GUIBTPA JJI KOTOPOT'O M0JI0CA TPO3PAYHOCTH JIEKUT B AnanazoHe oT 0 10 o,
a) ®HUY;
6) ®BUY;
B) [I3D;
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r) PO.
17) Jns monockl mpo3paunoctr LC-gunbTpa (puc.1) BeIMOTHAETCS CIEAYOIIee YCIOBHE :

z1/2
2z2
o J_ o
Puc.1
a) —1<-L1<0 6) b, =tm

4Z2

a Z
B) ch== =+
2 4-22

r —L >0
422

18) BeipaskeHus AJ11 aMIUTATYTHO-9YaCTOTHON 1 ()a30-4aCTOTHOW XapaKTEPUCTHKH OMPEAEIIACTCS KaK:
a) OTHOILIEHUE MOJYJS YaCTOTHON XapaKTEPUCTUKH K €€ apTyMEHTY;
0) MOIyJb BXOJHOTO COMPOTHUBIICHUS;
B) CyMMa peaqbHOW U MHUMOW YaCTH KOMILJIEKCHOTO CONIPOTUBJICHHSI,
T) MOJIYJb ¥ apTyMEHT KOMIUIEKCHON (DYHKITUU IICTIH.
19) Ykaxure 00s13aTeIbHOE YCIIOBUE /I BOBHUKHOBEHUS ()a30BOTO PE30HAHCA:
a) OTCYTCTBUE aKTUBHBIX COTPOTHBIICHUI;
0) HamuuMe XOTs OBl OTHOTO PEAKTUBHOTO JIEMEHTA;
B) HaJWYHMe PA3HOTUITHBIX PEAKTUBHBIX 3JIEMEHTOB;
r) HaJIW4YUe 3aBUCUMOTO UCTOYHUKA.
20) YkaxxuTe, Kakoi u3 BUI0B (ha30BOr0 PE30HAHCA BO3MOXKEH B IMOCIEAOBATEIIBHOM KOJIe0aTEIhbHOM
KOHTYpE:
a) pPE30HAHC HANpPsHKCHUI;
0) pe30HAHC TOKOB;
B) TNapajuieibHBIA PE30HAHC;
I') COBMECTHBII pEe30HaHC.

14.1.2. Dx3aMeHallMOHHbIE BONPOCHI

1. llenwu ¢ pacnpeneneHHbIMU TapaMeTpamH.
KakoBa 3kBHBaJIeHTHas1 cXeMa 3aMELICHHUs Pa30MKHYTOT0 OTpe3Ka JMHUU 0e3 moteph  ummHON A < [ <
222
4
2. Lenu ¢ pacnpeeneHHBIMHI TapaMeTpaMHu.
Kak m3menutcst pexxum paboTsl corjacoBanHoi JIJI mpu moaKIrOYEeHUH K HEW B HEKOTOPOM CEUCHUH
KOPOTKO3aMKHYTOT'0 ITOJIYBOJIHOBOT'O OTpe3Ka (puc.l):

L
T 5
]
e gt
0 -
P q]zH=p
0
Puc.1
3. BoccranoBure cxemMy il CUCTEMbI YPaBHEHMI MPEACTABICHHON HUKE. YKaXKUTE , TIIE

HaXOJIMTCS YIPABISEMBIi HCTOUHHUK, €CIH L35p = S+ Uy
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L
— + jwCl +

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

J R3 + jol2 R1 " jwL1 R3 + joL2

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

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

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

R Kn 2R
E &4 Kn
CD J 2R
. —C
1L E R
L
puc.2 puc.3

7. Paccunrtath A-mapameTpbl I CXeMbI puc.4 JHOO0BIM YIO0OHBIM CIOCOOOM, €CIU TapaMeTphl
LENH Ha HEKOTOPOH YacToTe @ YyKazaHel B Omax. Ompenenuts K Kakoil Mmojioce 4acToT (Ipo3pavyHOCTH
WJIH 3a/1eP>KUBAHMS) OTHOCUTCS YETHIPEXIIOTIOCHUK.
8. PaccunTarh Z-mapaMeTpbl UL CXEMbI PHC.S JIOOBIM yIOOHBIM CIIOCOOOM, €CIH MapaMeTphl
1enu ykazanel B Omax.
z2

/ 3
o—] o
o l 0

—+

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

nutanus (E =20 B; R =8 Om; C = 15 H®). bynet nu B cuctemMe HaOIIOAATHCS YCTAHOBUBITUNACS PEKAM
yepe3 10 MKC mociie OTKIIOYEHHS UCTOYHUKA TUTAHMUS.

R
| |
-—C
E
Puc. 8
10.  OmpenenuTh peXUM B JIMHUM, €CIM NEpBUYHBIE mMapameTpsl JuHUM Ly = 2 M['H/kM,
Co = 800 H®/xM. Jlunus HarpyxkeHa Ha conpotuBieaneRy = 100 Om
11. [lepBuuHbIe (BHYTpPEHHKE) TAPAMETPhI YETHIPEXIIOIIOCHHUKA.

OrnpenenieHne YETHIPEXITONIOCHUKA. BUIbl mapaMeTpoB YETBIPEXIOJIIOCHUKA B 3aBUCUMOCTH OT
Harpy3KH; OIpeesIeHUe, METOIMKA HaXOXACHUS, (PU3NUECKUNA CMBICT, CBSI3b BHYTPEHHHX I1apaMeTpPOB,
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IpUMEpPBl ONpENETCHUsT BHYTPEHHUX MMapaMEeTPOB MPOCTEUIINX YETHIPEXIIOIIOCHUKOB IO 3a/IaHUIO0
JK3aMeHarTopa.

12. BuayTpenHue napameTpsl COCTaBHBIX YETHIPEXITOIIOCHUKOB.

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

13. XapakTepUCTHUECKUE MapaMETPhl YETHIPEXTTIOIIOCHHUKA.

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

14. Kackannoe coenqnHeHne coriiacoBaHHbIX YE€THIPEXIOIOCHUKOB.

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

13. Oneparopubiii Meto pacyet [1I1.

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

14. BpemeHHbIe XapaKTEepUCTUKH JIMHEHHBIX JIEKTPUUYECKUX IIETIEH.

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

15. YacToTHBIE M1 BPEMEHHBIE XaPAKTEPUCTUKHU SIIEKTPUUECKUX LIETIEH.

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

16. Ilenu ¢ pacnpeneieHHbIMU TapaMeTPaMHU.

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

17. Ilenu ¢ pacupeneneHHbBIMU ITapaMeTPaMH.

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

18. [Tamaromye 1 OTpasKkeHHBIEC BOIHBL.

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

19. Pexum Geryniux BOJH.

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

20. PexxnMm cTosunx BOJIH.

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

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

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

Pacder nenei rapMOHUYECKOT0 TOKA METOIOM KOMILJIEKCHBIX aMILIUTY/I

HccenenoBanue pa3sBeTBICHHON JTMHEHHOM LIEU IIPA FTaPMOHUYECKOM BO3ACHCTBUU

UccnenoBanue BXOAHBIX M MEPENATOYHBIX YACTOTHBIX XapaKTEPUCTUK aNECpPUOIUYECKUX LEnei
MEPBOTO MOPsIAKA

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

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

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

14.1.5. Tembl OIPOCOB HA 3aHSITUAX

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

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

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

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

Merton HanoxeHus (TeopeMa O HaJIOKEHUH PEILICHUH ).

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

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

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

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

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

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

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

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

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

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

14.1.9. Tembl 1a60paTOPHBIX padoT

Uccnenoanue pa3BeTBICHHOMN JMHEHHON LIETTH IPU TAPMOHHYECKOM BO3JEHCTBUU

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

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

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

HccnenoBanue 4YacTOTHBIX CBOWCTB IOCJIENOBATEIBLHOTO M TMapaJUICIBHOTO KOJIeOaTeIbHBIX
KOHTYpPOB

Uccnenoanmne LC- punbTpoB

HccenepoBanue MIMHHOM JIMHUM B CTALUOHAPHOM U IIEPEXOJHOM PEKUMAX

HccnenoBanue mepexoaHbIX MPOIECCOB B IIETISIX MTEPBOTO U BTOPOTO MOPSAKA

14.1.10. TemMbl KYpCOBBIX POEKTOB (PadoT)

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

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

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

— Pacuer nepexonnsix nmporeccoB B JIDL nsymst metogamu

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

— Pacuer napamerpoB Harpy3ku. lMccienoBanye 4acTOTHBIX CBOMCTB HArpy3KH

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

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

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

C HapymeHusIMHI
ciyxa

[Ipenmy1ieCTBEHHO MUCbMEHHAs
MIpOBEpPKA

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

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

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

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

- B IIEYaTHOH (opme;

- B IIeYaTHOH (opMe C YBEIUYCHHBIM HIPUPTOM;

- B (hopMe AIIEKTPOHHOTO JJOKYMEHTA,;

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

- NPEOCTaBIICHUE 33JaHHS C UCIIOJIb30BAaHHEM CYPIOTICPEBO/IA.

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

- MUCHhMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCIYT ACCUCTEHTA,;

- IpeICTaBJICHNUE OTBETOB YCTHO.

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

Jlast M1 ¢ HAPYIIEHUSIMU 3PeHus:

- B (hopMe AIIEKTPOHHOTO JJOKYMEHTA,;

- B II€YaTHOU (popMe YBEITUUCHHBIM MIPUPTOM.

J s U ¢ HapYLIeHUsIMU cJIyXa:

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

Jl1s U1 ¢ HAPYIIEHUSIMU OTIOPHO-IBUTATEIbHOI0 annapara:

- B ()OpME 3TEKTPOHHOTO JOKYMEHTA;

- B IIEYaTHOH (opme.

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

CHHUA MOXKCT MMPOBOAUTHCA B HCCKOJILKO 2TAIlOB.
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