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Ne Bunbl yueOHOM neaTenbHOCTH 2 cemecTp 3 cemecTp Bcero Ennauner
1 |Jlekuuu 26 32 58 4acoB
2 | IIpakTuueckue 3aHATUS 22 14 36 4acoB
3 | JIabopaTopHbie pabOTHI 20 24 44 4acoB
4 | KoHTpOJIb CAMOCTOSITEIbHON PabOThI 0 10 10 4acoB
(KypcoBoii poeKT / 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
S— OO0 TPy TOEMKOCTE . 108 180 288 4acoB

,HO KYMEHT IIOAINMCAaH IMPOCTOM 3JIEKTPOHHOM ITOAIIMCBIO

MHbopMaIus o Biajeblie: 3.0 5.0 8.0 3.E.

OUR;dEerIaERfe by

Aomgrosiei 5 W hect

Hata mognucanusi; 23.08.2017 )

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

JINCT COI'NTACOBAHMA

PaGouas mporpamma ITUCIUTUTMHBI COCTaBJICHA C YY€TOM TpeOoBaHMA (heaepaabHOr0 roCcyAapCTBEHHOTO
oOpasoBarenbHOro cranaapta Beiciiero oopaszoBanus (OI'OC BO) mo HampaBiaeHHIO MOATOTOBKH
(cmenmanpHocTH)  11.03.02  MH(DOKOMMYHHUKAIIMOHHBIE  TEXHOJIOTMM U  CHCTEMBI  CBS3H,
yrBepxkaerHoro 06.03.2015 roma, paccmorpeHa u omoOpeHa Ha 3acemanuu kadeapor TOP «_ »

20__ roxa, npoTtokoi Ne

Pazpabotunku:
accucteHT kad. TOP A. 10. Kum
noueHt kad. TOP K. 1O. [TomnoBa

3aBenyronmii odecneunBaromnien kag.
TOP A. A. T'enpuep

Pabouas mporpamMMa AUCHUIUIMHBI COTJIACOBaHA C (DaKyJIbTETOM M BBHITYCKatouen kadeapoii:

Hexan PT® K. 1O. IlomoRra

3aBeayronuil BeIycKaromen kad.

PTC C. B. MenuxoB
OKCIepThl:

noueHt kad. TOP C. U. boromosnos

JlonieHT Kadeaphl paIuoTeXHUIECKUX
cuctem (PTC) B. A. I'pomoB

CornacosaHa Ha noprane Ne 31386 2



1. Henu u 3a1a94 TUCHHIIMHBI

1.1. Hean TUCHUILIHHBI
Lenpto m3ydeHUss AUCHUTUIAHBI "Teopust SJIEKTpUUYECKUX Iene" sBisieTcs (GopMupoBaHHE Yy
CTYICHTOB TPO(ECCUOHATNBHBIX KOMIIETCHIIMH B COOTBETCTBUU C TpeOoBaHUSIMH (heaepaabHOTo
rocyJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHaapTa Bhiciiero oopazosanus (GI'OC BO).

1.2. 3agauyu AUCHUIINHBI

— OCBOEGHHME CTYJIEHTAaMH COBPEMEHHBIX METOJOB aHalW3a JJIEKTPUYECKUX LENed C
COCPEOTOYEHHBIMH NTAPAMETPAMHU B YCTAaHOBUBILIEMCS U IIEPEXOTHOM PEXHMMAX;

— OCBOGHHME METOJIOB aHaJIMW3a DJJIEKTPUUECKUX LENed ¢ JIMHEHHO-paclpeesIeHHBIMU
napaMeTpamy — JAJIMHHBIE JMHUU [IPU TApPMOHUYECKOM BO3JEHCTBUM;

— OCBOCHHME OCHOB pacyeTa PE3UCTUBHBIX HEIMHEHHBIX 3nekTpuueckux nened (PHOLI) ¢
COCPEOTOYEHHBIMH ITapAMETPAMHU

— OCBOCHHME OCHOB CHHTE3a JIMHEWHBIX 3iekTpuueckux nemnei (JIDIl) ¢ cocpemoTroueHHBIMU
napameTpamu

2. Mecto nucuuMiuinabl B ctpykrype OITOII

Huctummaa «Teopus anekrpudeckux neneit» (b1.B.OJI.1) otHocuTcs k 610Ky 1 (BapuatuBHas
JacTh).

[IpenmecTByonMMH ~ TUCHUIUTUHAMY, (OPMHUPYIOIIMMHU  HayalbHble 3HAHUA, SABISIOTCS:
Maremartuka, Puzuka.

[locnenyromumyu  gucHUIUIMHAMU  sBisOTCA:  Paguonepenaromue  ycTpoucrBa — JUIs
TenepaguoBeanus, Paguonpuemusle yCcTpoHCTBa I TelepanuoBelnanns, CHUrHaIbl 3JIEKTPOCBA3H,
DNEKTPOMAarHUTHBIE MOJISI U BOJIHBI, DJIEKTPOHUKA.

3. TpeOoBaHus K pe3yJIbTATAM OCBOCHUS JUCHUNINHBI

[Tpouecc u3yueHus: AMCUUIIIIMHBI HAIIpaBiieH Ha GOPMHUPOBAHUE CIAEAYIOUIUX KOMITETEHITHI:

— IIK-7 roToBHOCTBIO K M3YYEHHUIO HAyYHO-TEXHHUYECKOW HH(OpMAIUH, OTEUYECTBEHHOTO H
3apy0eKHOTO OIBITA IO TEMATUKE NIPOCKTA;

— IIK-9 ymeHueM mpOBOAWUTH pacyeTbl MO MPOEKTY CETEH, COOPYKEHUH U CPENCTB
MH()OKOMMYHHUKAIIMM B COOTBETCTBHM C TEXHHYECKHM 3a/laHUEM C HCIOJb30BaHHEM KaK CTaHJapTHBIX
METOJIOB, IPUEMOB U CPEJICTB ABTOMAaTU3ALMHM NPOEKTUPOBAHUS, TaK U CAMOCTOSTENBHO CO3/1aBAEMBIX
OpPUTMHAJIBHBIX [TPOTrpaMM;

B pesynbrare u3ydeHus AMCUUILUIMHBI 00yYarOIUIACS TOMKEH:

— 3HAaThb - METOJAbl M CPEACTBA TEOPETHYECKOr0 M OSKCHEPUMEHTAIBHOIO MCCIEI0BAHUS
ANEKTPUYECKUX LIENEH MPU MPOU3BOJIBHBIX BO3JEHCTBUAX; - OCHOBHBIE METO/bI aHAIN3A AIEKTPUUECKUX
LENel B yCTAHOBUBLIEMCSI PEKUME MPU TAPMOHUYECKUX BO3JIEHCTBHUSX; - METO/bI aHAIM3A MEPEXOIHBIX
MPOLIECCOB B JIMHEWHBIX JJEKTPUYECKUX LENAX; - YaCTOTHBIE XAPAKTEPUCTHUKU M BPEMEHHBIE
XapaKTEPUCTUKU AJIEKTPUYECKUX LENEH; - OCHOBBI TEOPHUHM YETHIPEXIOJIIOCHUKOB; - OCHOBBI TEOPHH
1enel ¢ pacnpeesieHHbIMU ITapaMeTpaMu; - OCHOBBI TEOPUH aHAJIOTOBBIX 3JIEKTPUUECKUX (PUIBTPOB.

— yYMeTb - ONUCHIBATh U OOBSACHATH MPOLECCHl B SJEKTPUUYECKHUX LIETSAX; - CTPOUTh UX MOEIH,
pemiath 3aJadyM; - YUTATh JJIEKTPUUECKUE CXEMBbl PATUOAIEKTPOHHBIX YCTPOWCTB; - PacCUUTHIBATh M
M3MEPSITh MapaMeTpbl MU XapaKTEPUCTHKU JIMHEHMHBIX DSJIEKTPUUECKHX ILENed; - pacCUUThIBaTh W
AHAIM3UPOBATh JJIEKTPUYECKHME LENM B YCTAHOBUBIIEMCS M HEYCTAaHOBUBIIEMCS pEXKHUMax Ha
nepcoHalibHbIX OBM.

— BJAaJeTh - HAaBbIKAMU [UIAHUPOBAHUA M MPAKTUYECKOI'O BBINOJHEHUSA JIEWCTBUH,
COCTABJISIIOLIMX YKAa3aHHbIE YMEHHsS B OTBEJCHHOE Ha BBIOJIHEHUE KOHTPOJBHOTO 3aJaHUs BpeMs,
caMOaHaJIMu3a pPe3yJbTaTOB, B YACTHOCTHU, HABBIKOB MOJIEIUPOBAHMS IIPOLIECCOB B AJEKTPUUECKUX LEMAX C
WCIIOJIb30BAHUEM COBPEMEHHBIX BBIYMCIMTEIBHBIX CPEICTB. - HAaBbIKAMU JSKCIEPUMEHTAIBHOTO
MCCIIIOBAHMS AJIEKTPUYECKUX 1IETel B paMKax (PU3UUECKOro U MaTeMaTHYECKOT0 MOJICTUPOBAHHMS.

4. O0beM TUCHUNJIMHBI U BHABI Y4eOHOI padoThl
OO0mas TpyIOEMKOCTh IUCHUIUIMHBI cocTaBisieT 8.0 3a4eTHBIX CIAMHMIIBI M TPEJCTaBICHA B
Tabmaune 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
pu 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 BOJIHBI. JIMHUS, Harpy>KeHHasi 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

CornacoeaHa Ha noptane N2 31386




[TonsiTHE ONEPATOPHOrO BXOHOTO COMPOTUBIICHUS
nByxmnoiatocHuka. [lopsiok pacuera onepaTopHbIM
MeToa0oM. HeBO3MOKHOCTh HCTIOIb30BaHUS METO/I0B
ananu3a I[1I1 B HOLI.IlepexoaHble mponeccs 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 METOJIOB
pemenus. [ paduyeckue MeToabl aHATHU3a
HEJTMHEWHBIX PE3UCTUBHBIX 1erneid. O01mas
XapaKTepUCTHKa rpapuueckux MeTo10B. MeTton
MPOEKIIHIA; METOJI IEPECEUCHHS BOJTbTAMIIEPHBIX
XapaKTePUCTUK U METOJ SKBHUBAJIEHTHBIX
XapaKTePUCTHK Ha MPUMEpPEe aHAIM3a MPOCTEHIITIX
HII mocTostHHOTO TOKa, COCTOSIINX U3
MOCIIEA0BATEIHHOTO I MAPAIIEIIBHOTO COSTUHEHUS
JBYX HEJIMHEWHBIX 3JIEMEHTOB. [loHsATHE O
JUHaMHA4YecKuX xapakrepuctukax HII.
JluHamMHuueckue XapakTepUCTUKN HEYIIPaBIIseMbIX
HO. [TocTpoeHne qMHAMHUYECKUX XapaKTEPUCTUK
anekTpudecku ynpasigembix HO. [Ipumenenne
HETMHEWHBIX PE3UCTUBHBIX IETeH 11 CTaOUIn3auu
TOKa (HampsHKEHUs) U OTPAaHUYCHUS

KoJieOaHuii. AHaIuTHYEeCKHEe MeToabI aHnanmn3a HII.
[TonsiTHe anmpokcUMaluu, TPOTUBOPEUHBOCTD
3a/la4yd anmpoKCUMAIINH, JBA dTana perieHus 3a1a9u
anmpoKcUManuu; PyHKIUH, HanboJIee 9acTo
UCIOJIb3YEMBIC JUIS alllIPOKCUMAIIHH XapaKTEPUCTHK
HD3; cnoco6s1 (kputepuu, ycaoBUs) TPUOITMKESHUS
anmnpoKCUMUpYIOIIeH GyHKINU K
anmnpoKCUMHUPYEMOM XapaKTepUCTHKE, ONpe/IeTICHIE
kod(urmenToB anmpokcumanu. Henmuelnoe
COIPOTHUBIICHUE TIPU TAPMOHUUYECKOM 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 3axirouenue

Kpartkwuit 00630p maTepuana kypca. MecTo u 3HaUCHHUE 1
M3YYCHHBIX Pa3JIeNiOB B OOIICH CTPYKType

PaTMOTEeXHUYECKOTO 00pa30BaHMs.

ITK-7, IIK-

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 paznenoB qaHHON AMCUMITIUHBL, AJ1s KOTOPBIX HEOOXOAUMO U3yueHUE
Hanmenosanue 00ECIIeYNBAIOIINX U 00ECTIEYMBAEMBIX TUCIUILTIH
TUCLUILTUH
1 2 3 4 5 6 7 8 9 10 11
[IpenmecTByronye TUCUUILIAHBI
1 MaremaTtuka + + + + + + + + +
2 dusuka + +
[Tocneayromme AUCHUTIITMHBI
1 Paguonepenaroniue
YCTPOMCTBA 151 + + + + +
TenepaauoBEIaHus
2 PagnonpueMHbie
YCTpOMCTBA JJIs1 + + + +
TeJIepaIuOBEIaHUs
3 CurHabl 3JIEKTPOCBSI3U + + +
4 DneKTpoMarHuTHbIE
+ + +
TOJIS1 U BOJIHBI
5 DneKTpoHMKa + +

5.4. CooTBeTcTBHE KOMIIETeHIIU, JOPMHUPYEMBbIX NPH U3y4YeHUH THCHUILINHBI, U BU0B 3aHATHI
CooTBeTcTBHE KOMIETEHIMH, (HOPMUPYEMBIX MpPHU W3YYEHUH AUCHUIUIMHBI, U BHUJOB 3aHATUH
MPEACTABICHO B Tabnuie 5.4.
Tabmuna 5.4 — CooTBeTcTBHE KOMIETEHIUH, (HOPMUPYEMbIX NPU U3YUYEHHHM TUCLHUIUIMHBI, U BHJIOB

3aHATHH
- Bungl 3angstuit
s
: - ]
< . & .
o ) o)
q:) y 5 g E = ®DopMBI KOHTPOIS
2 = = i - z
~
[TK-7 + + + Kontposbnas padoTa,
JlomarHee 3aanue,
OTuer no
WHUBU1yaIbHOMY
3amannio, Korcmekr
CaMOTIOATOTOBKH, TecT
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I1IK-9 + + + + + JlomarmHee 3amanue,
OTyer no
WHIUBUTYATbHOMY
3agaduio, KoHCIeKT
camMonoarorosku, Oruer
o maboparopHoit
pabore, 3ammuTa
KYPCOBBIX ITPOEKTOB
(pabot), OTyeTt mo
KypcoBoii pabore, Tect

6. UnTepakTHBHBIE MeTOABI U (OPMBI OPraHU3ALHMN 00yYeHHUS
He npeagycmorpeno PYIL

7. JlabopaTopHbie padoThI
HanmMenoBanwue n1abopaTopHbIX paboT mpuBeaeHO B Tabmwuie 7.1.
Tabmuia 7.1 — HaumeHnoBaHue 1ab0paTopHBIX padboOT

3 (]
2 = =
& >
HazBanus pasznenon HaunmenoBanue nabopatopHbix paboT 3" =5
- : <
S =
e Qg
= o
2 cemecTp
1 Beenenue OCHOBHBIE JIEKTPUUYECKUE BEITUUMHBI U METOJIMKA UX 4 I1IK-9
U3MEPEHUIN
Uccnenoanue 3akonoB Oma u Kupxroda B 4
AIEKTPUUECKOM 1[eNU IPU TrapMOHUYECKOM
BO3/ICUCTBUU
Htoro
2 OCHOBHBIE METOIBI Hccnenoanue pa3BeTBICHHON JMHEHHON LIEMU TIPU 4 I1IK-9
aHajan3a JIMHEHHBIX rapMOHUYECKOM BO3JICVCTBUH
JJIEKTPHUUECKUX IIeTIel B
p I Hroro 4
YCTaHOBUBILEMCS
pexume
3 KoMIuiekcHbIE U HccenenoBanue 4acTOTHBIX XapaKTEPUCTUK 2 I1K-9
omepaTopHbie PYHKIIMU | TPOCTEUITNX PEAKTUBHBIX JIBYXIOJIOCHUKOB
nu. YacTOTHEI
e cTo ¢ HccnepoBanue BXOIHBIX YACTOTHBIX XapaKTEPUCTUK 2
XapaKTEPUCTUKH. .
p p aneproINYECKHX IETel MepBOTo MopsIKa
HccnenoBanue nepenaroyHbIX YaCTOTHBIX 2
XapaKTEPUCTUK allepUOIUYECKHUX LIETIeH MePBOTo
mopsiAKa
Htoro
4 Pe3oHaHCHEIE 1IENU HccnenoBanue mocienoBaTeIbHOr0 OJUHOYHOTO 2 I1IK-9
KoJ1e0aTeTbHOTO KOHTYpa
Hroro 2
Hroro 3a cemectp 20
3 cemectp
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5 Pe3oHaHCHEBIE IIETTU HccnenoBanue napanieiabHOr0 OJJMHOYHOTO 4 I1IK-9
KoJ1e0aTeThbHOTO KOHTYpa
HccnenoBanne MarHUTOCBA3aHHBIX WHIYKTUBHOCTEH 2
Hroro 6
6 Teopus Uccnenoanue naccuBHbIX RC-puibTpos 2 [1IK-9
YETHIPEXIOIFOCHUKOB
CTBIPEXTIOMOCHHKO HccnenoBanme LC — GpuinbTpoB HIXKHUX YacTOT THIIA 4
«k» 1 «m»
Hroro
7 Lenu ¢ HccnenoBanue JIMHHON JTUHUM B CTALIMIOHAPHOM U I1IK-9
pacrpeaeieHHbIMU MEPEXOTHOM PEKUMAX
napameTpamMu Vitoro
8 Ananus snektpuyeckux HMccienoBanue nepexoaHbIX MPOLECCOB B LETSX I1IK-9
Lernen B MepexoHOM MEPBOTO MOPsIIKA
eKHIME
p HccnenoBanue nepexoaHbIX NPOLECCOB B LETISX 4
BTOPOTO MOPSIKA
HTtoro 8
Hroro 3a cemectp 24
Htoro 44
8. IIpakTHyeckue 3aHATHUSA (CeMUHAPHI)
HanMeHoBaHME MPaKTUYECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B Ta0uIe 8.1.
Tabnuma 8.1 — HauMmeHoBaHUE MPAKTUYECKUX 3aHATHI (CEMUHAPOB)
g QN
= a3 =
2 = =
@] O o
. ; > O
HasBanus pasznenos HanmeHnoBaHue npakTUYeCKUX 3aHATUN (CEMUHAPOB) 5] 5
o) =}
3 z E
& o 2
= (S]
2 cemecTp
1 Beenenune [TocnenoBarenbHOE M MapalIeIbHOE COCTUHEHNE 2 T1IK-7
ConpoTuBieHU. «Pa3opBaHHbIE» U «3aKOPOUYCHHBIE»
YYaCTKH AJIEKTpUUecKoi nenu. 3akod OMa B
PE3UCTUBHBIX LETISX .
Htoro
2 OCHOBHBIE METOIBI N neanbHble HCTOYHUKY HAIPSKEHUS U TOKA, IIK-7, TIK-
aHaJln3a JTUHCHHBIX TeHEPATOPHhI, SKBUBAJICHTHBIC MPE0Opa30BaHUs B 9
ANEKTPUUECKUX LIENel B | cXeMax ¢ TeHepaTopamMu TOKa U HalpsHKSHHUS;
YCTaHOBHBILICMCAH 3akonbl Oma u Kupxroda B 1emsix moCTOSHHOTO TOKA. 2
KM
pe ¢ bananc moniHocTwH.
OcCHOBBI METO/1a KOMILJIEKCHBIX aMILITUTY/T 2
3akonbl Oma u Kupxroda B koMIuiekcHoi Gopme.
BektopHble quarpaMMbl TOKOB M HaIIPSKEHU M.
bananc momHocTi
MeToasl KOHTYPHBIX TOKOB U Y3JIOBBIX HAIIPS)KEHUN 2

Meron skBUBaJICHTHOTO TeHepaTopa. Pabora ¢
IpOOHO-KOMIUIEKCHBIMU (DYHKLIUSMHU

CornacoeaHa Ha noptane N2 31386

12



Hroro 12
3 KoMIuiekcHbIE U KommekcHbie pynkunu. YacToTHbIC 4 IK-7
orepaTopHble GyHKIMU | XapakTepuctuku. [lomoca mpormyckaHus.
nu. YacTOTHBI
1e CTOTHBIC MVII ¢ 3aBucuMbIiMu ucTouHrkaMu. OrnepaTopHbIE U 2
XapaKTEPUCTUKH.
p P KOMIUIEKCHBIE (DYHKIIUU B CXEMaX C 3aBUCHMbBIM
HMCTOYHUKOM.
Hroro
4 Pe3oHaHCHBIE LIETIN OCHOBHBIE MIOHATHS PE3OHAHCHBIX LENEHl: 2 I1K-9
NOOPOTHOCTb, XapaKTEPUCTUYECKOE COIIPOTUBIICHHE,
PE30HaHCHOE COIIPOTUBIIEHHUE, YaCTOTA pE30HAHCA.
Hroro 2
Hroro 3a cemectp 22
3 cemectp
5 Pe3oHaHCHEBIE IIETTU OnuHO4YHBIE KOJIeOaTeIbHBIE KOHTYPhI 2 T1IK-7
Hroro 2
6 Teopus BayTtpennue napameTpsl YETHIPEXTTOJIIOCHUKOB 2 ITK-7, TIK-
YETHIPEXIIOIIOCHUKOB
CTHIPEXTIOIIOCHHKO XapakTepucTUIECKHe MmapaMeTphl 2 9
YETBIPEXTIOJIFOCHUKOB
DneKkTpudeckue GUIbTPhI 2
Hroro
7 Llenu ¢ Ienu ¢ pacnpeneneHHbIMU TapameTpaMu: JJJIMHHbBIE 2 ITK-7, IIK-
pacnpeaeeHHbIMU JIMHUU 9
napameTpamu
apametp Hroro 2
8 AHanu3 35IeKTpUUYecKuX | Pacder nepexoJHbIX NpOLEeCcCOB KIACCUYECKUM U 2 [1IK-9
Lernen B MepexoHOM OMepPaTOPHBIM METOAOM
exXUMe
p Hroro 2
9 BpemeHHBbIE U BpeMeHHbIe XapaKTEPUCTUKHU LIETIEW U UX CBS3b C 2 [1K-9
YaCTOTHbIE YaCTOTHBIMHU.
XapaKTEPUCTUKH LIeTIEN U
P p I Htoro 2
UX B3aHMOCBSI3b
Hroro 3a cemecTp 14
Hroro 36

9. CamocrosiTejibHasi pabora
Bunasl camocTosATenbHOM paboThl, TPYJ0EMKOCTh U (pOpMUpPYyEMbIE KOMIIETEHIIMU MTPEICTABICHBI B
Tabaune 9.1.
Tabnuua 9.1 — Bunsl caMoCTOATENBbHOM padoThl, TPYIOEMKOCTh M (hOpMUpPYEMble KOMIETEHIIUU

8 L=
= a4 =
2 = =
. S O T
Bunsl camocTosTenbHOM S a o
HasBanus pasznenos 5] £ 5 DopMBbI KOHTPOJIS

paboTEI S S E
S gz
a ° 2

~ (S

2 cemecTp
1 BBenenue IToaroroBka x 1 TIK-7, JlomarHee 3aanue,
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MPAKTUYECKUM 3aHATHIM,
ceMHHapaMm

ITK-9

Koncnekr
caMoInoAroToBku, OTyer
1o J1abopaTopHO paboTe

[TpopaboTka JEKIIMOHHOTO 1
Marepuaia
OdopmiieHre 0TYETOB 1O 8
nabopaTopHBIM paboTam
Hroro 10
2 OCHOBHBIE METOIBI IToaroroBska k TIK-7, JlomartHee 3aanue,
aHanIn3a JIMHEHHBIX MPAKTUYECKUM 3AHSATHSIM, I1IK-9 Koncnexr
DIIEKTPUYECKUX 1IENel B | CeMHHapam camornoAroToBku, OTyer
CTaHOBMBILIEMCS PEKHUME no n1abopatopHoii pabote
Y p [TpopaboTka JEKIIMOHHOTO 4 patop p
Marepuaia
OdopmiieHre 0TYETOB 1O 4
nabopaTopHBIM paboTam
Hroro 14
3 KoMIUIEKCHEIE U IToaroroBka x 2 I1K-7, Koucnekr
orepaTopHble QYHKIIUU | IPAKTHYECKUM 3aHITHSIM, IK-9 CaMOIIOATOTOBKH,
uenu. YactoTHbIe ceMHHapam Kontposbnas paboTa,
XapaKTePUCTHUKHU. TYET 10 JI aTOPHOM
pakTepuce [TpopaboTka JeKITMOHHOTO 3 0 5 ©T 10 1a60paTopHO
abote
MaTepuana p
OdopMieHre 0TIETOB 1O 6
nmabopaTopHBIM paboTam
Hroro 11
4 Pe3oHaHCHBIE LIEITH ITonroroBka k 2 I1K-9, Jlomamaee 3amanue,
MIPAKTUYECKUM 3aHATHSIM, [K-7 Koncnekr
ceMHHapaM CaMoIoAroToBKH, OTYeT
1o Ja TOPHOU paboT
[TpopaboTka JEKITMOHHOTO 1 o naGoparopHoli pabore
MaTepuana
OdopMieHre 0TIETOB 10 2
nmabopaTopHBIM paboTam
Utoro 5
Hroro 3a cemecTp 40
3 cemecTp
5 Pe3onaHcHbIE enu IToaroroska k 3 IIK-7, Otuert no nabopaTopHOH
MPAKTUYECKUM 3AHATHSIM, I1IK-9 pabore, Tect
ceMUHapam
OdopmiieHre 0TYETOB TIO 2
nabopaTopHBIM paboTam
Hroro
6 Teopus [ToaroroBka k 10 |TIK-7, Jomainee 3ananue,
YETHIPEXTOJIOCHUKOB IIPAKTUYECKUM 3aHATHSIM, [1K-9 KoHncnekr
ceMHHapam €caMonoAroToBKu, OTyeT
no n1abopatopHoit pabote
[TpopaboTka JEKIIMOHHOTO 6 patop p

marepuaa
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Odopmiierre 0T4ETOB 1O 6
nabopaTopHBIM paboTam
Hroro 22
7 Lenu ¢ IToaroroBka k 2 TIK-7, Koncmoexr
pactpeeIeHHbIMA MPAKTUYECKUM 3AHATHSIM, I1K-9 caMoIToATOTOBKH, OTUET
napameTpamu CeMHUHapaM 1o 1abopatopHoii padore,
Tect
[TpopaboTka JEKIIMOHHOTO 4
Marepuaia
OdopmiieHre 0TYETOB TIO 2
nabopaTopHBIM paboTam
Hroro
8 Ananus snekrpuueckux |I[loaroroska k 12 |TIK-9 Koncnekr
1erel B MepexoTHOM MPAKTHYECKUM 3aHATHSIM, caMonoAroToBku, OTyer
pexume ceMHUHapaMm 110 UHIUBUIYATHBHOMY
3amanuio, OT4er 1mo
[TpopaboTka JEKIIMOHHOTO 4 I6l . 5
1abopaTopHO# paboTe
Marepuaia paTop p
OdopMieHre 0TIETOB 1O 6
nmabopaTopHBIM paboTam
Htoro 22
9 BpemeHHbIE U ITonroroBka k 2 I1K-9 Jlomarmaee 3amanue,
YaCTOTHEIE MIPAKTUICCKUM 3aHATHSM, Koucnekr
XapaKTEPUCTUKH LIETIEH U | CeMHUHApaM CaMOIIOATOTOBKH
AX B3aNMOCBSI3b
3aUMOCBA3 [TpopaboTka JeKITMOHHOTO 1
Marepuaia
Uroro 3
10 OcHOBHEIE METOIBI [TpopaboTka JEKIIMOHHOTO 2 I1IK-9 Koncnexr
aHaJIn3a HEIHMHEHHBIX MaTtepuana CaMOIIOATOTOBKHU
JIEKTPUUECKHX TIeTIEN
p I Htoro
11 3akmtoueHue [TpopaboTka JeKITMOHHOTO [IK-7, Koncnekr
Marepuana I1K-9 CaMOMOJITOTOBKH
HUroro 2
Hroro 3a cemectp 64
ITonroroska u cmaya 36 DK3aMeH
9K3aMeHa / 3aueTa
Hroro 140

10. KypcoBasi padora (nmpoekr)

Tpyn0oeMKOCTh ayIUTOPHBIX 3aHATUH U (HOpMUpyeMble KOMIETCHLUH B paMKaX BBIMOJIHEHUS
KypCOBO#M paboThl (poekTa) npeacTaBiaeHsl Tadmuie 10.1.

CornmacHo UWHAMBHUAYyalbHOMY IMHUGpPY CTYIEHTY HEOOXOJMMO paccyuTaTh  YacTOTHBIC
XapaKTePUCTUKU TPaH3UCTOpa (IKBUBAJEHTHAsI CXeMa - YETHIPEXIOJIIOCHUK C 3aBUCUMBIM HUCTOYHUKOM
(mo BapuaHTaM)) M COEJUHEHHON C HUM KacKaJHO HArpy3ku ( SKBUBAJECHTHas CXeMa- NapajljielIbHbIE
koneOatenbHble  KOHTYpbl I-III poma, a Takke mpocreiimue LC-QuibTpbl ¢ DIyHTHPYIOIUMH
conportuBieHusMu). IlocTpouTh  YacTOTHBIE  XApaKTEPUCTUKH, CPAaBHUTb C  pe3yjlbTaTaMH
aBTOMATU3UPOBAHHOTO pacyera ¢ nomoibio ADS unu Qucs.
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Tabmuua 10.1 — TpynoeMKOCTh ayJUTOPHBIX 3aHATHH M (OpMHpyeMble KOMIETEHLMH B paMKax
BBITIOJTHEHUST KYPCOBOM pabOTHI (MPOEKTA)

8 L=
= 2 E
2 > =
Z 5
. = o
HanmeHnoBanue ayAMTOPHBIX 3aHATHI 57 Sl
2 ;¢
> & o
o S 2
= S
3 cemecTp
Brinaua 3aganust Ha KypcoByro paboTy, mosicHeHue mugpa 2 [IK-9
3amaHusl, 00ObsICHEHNE OCHOBHBIX 0003HAYEHUN
HccenenoBanue 4aCTOTHBIX XapaKTEPUCTUK HATPY3KH 2
HccnenoBanue Tpan3ucTopa ¢ 0000IMIEHHON HArPy3KOit
HccnenoBanue TpaH3ucTopa ¢ H30MpaTebHON Harpy3Koi 3
Hroro 3a cemecTp 10

10.1. Tembl KYpCcOBBIX PadoT (MPOEKTOB)
[IpumepHas TemaTHKa KypCOBBIX padOT (ITPOCKTOB):

— CxemHble (QyHKIIMH U YaCTOTHBIC XapPAKTEPUCTUKHU JIMHEHHBIX AJIEKTPUUYECKHX IIeTIei

11. PeiiTuHroBasi cucremMa JJisi OLleHKH yCIIeBaeMOCTH 00y4arouxcst

Ta6mmma 11.1 — bayutbHBIC OIIEHKH JIJIS1 2JICMEHTOB KOHTPOJISI

11.1. BaaabHble OLEHKH JJIs1 3J1eMEHTOB KOHTPOJIs

N . MaxkcumanbHbIH
o MaxkcumanbHbII MaxkcumanbHbIN
OneMeHTHl yueOHOH 6a 3a mepuos Bceero 3a
6am Ha 1-y1o KT ¢ | Gamn 3a mepuon
NEITENbHOCTHU Mexay 2KT u Ha CEMECTp
Hayana cemectpa | Mexay 1KT u 2KT
KOHEIl ceMecTpa
2 cemecTp
JlomarHee 3a1anuve 2 2 4
Koncnekr 7 21
CaMOIIOATOTOBKH
KoHntposbHas padota 10 20
OtyeT no 6 16 26
WHIUBUIYAJIbHOMY
3aJIaHUIO0
Otuert no nabopaTopHOH 6 8 6 20
pabore
Tect 3 6 9
Hrtoro makcumym 3a 21 34 45 100
nepuos
Hapacrarouum utorom 21 55 100 100
3 cemecTp
JomarHee 3aganue 3 3 4 10
Koncmekr 3 3 9
CaMOTIOJITOTOBKH
Ortuer o 10 10
WHIUBUTYATBHOMY
16
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3aJJaHUIO0
OTtyeT o KypcoBoit 4 4 4 12
pabore

Otuer no nabopaTopHOH 5 8 7 20
pabore

Tecr 3 3 3 9
Ntoro makcumym 3a 28 21 21 70
nepuos

DK3amMeH 30
Hapacratomum utorom 28 49 70 100

11.2. IlepecuyeT 0a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT 6amIOB B OLIEHKH 32 KOHTPOJIbHBIE TOUKH MpeAcTaBieH B Tabmuie 11.2.
Ta6mmma 11.2 — Ilepecuer 6autoB B OIIEHKH 32 KOHTPOJIBHBIC TOUKH

Bamibl Ha 1aTy KOHTPOJIBLHOM TOYKH OrneHka
> 90% ot MakcuManbHOI cymMMbl OaiioB Ha gaty KT 5
Ot 70% no 89% ot makcumanbHOM cyMMbI O6aiioB Ha naty KT 4
Ot 60% 1o 69% ot MmakcuManbHOM cyMMBbI O6aiioB Ha naty KT 3
< 60% ot makcumanbHOU cyMMBbI 6ayutoB Ha aaty KT 2

11.3. IlepecueT cyMMBbI 02/1J10B B TPAAMIIHOHHYIO H MEKIYHAPOAHYIO OLEHKY
[lepecuer cymmbl 0amioB B TPAAMLMOHHYIO U MEXIYHAPOJHYIO OILICHKY MPEACTaBJICH B TaOJIuUIEe

11.3.

Tabnuua 11.3 — IlepecueT cymmbl 0aJIOB B TPAAMIIMOHHYIO M MEXKTYHAPOIAHYIO OLIEHKY

Hrorosas cymma 6aiios,

Onenka (I'OC) YUYUTBHIBAET YCIEIIHO CIAHHBIN Onenka (ECTS)
JK3aMEH
5 (oTanM4HO) (3a4TEHO) 90 - 100 A (oTIH4HO)
85 -89 B (ouens xopotiio)
4 (xopo1io) (3a4TeHO) 75 - 84 C (xoporio)
70 - 74
D (ynoBneTBOpUTEIBHO)
3 (YIOBJIETBOPUTEIBHO) 65 - 69
(3a4TeHO) 60 - 64 E (mocpencTBeHHO)

2 (HeyIOBJIETBOPUTEILHO) (HE
3a4TCHO)

Huxe 60 6aiuios

F (HeynoBieTBopUTEIbHO)

12. YyeOHO-MeTOANYEeCKOe U HHPOPMALIMOHHOE O0ecnieyeHne TN CHUILTUHbI

12.1. OcHoBHas 1UTEpPaTypa

1. ArtaGekoB I'.1. OcHoBsl Teopuu neneii.- CII0.: Jlanp,2009.-432c. [DnekTpoHHBIH pecypc]. -
https://e.lanbook.com/book/91911#book name , nata obpamenus: 14.06.2018

12.2. lonoaHuTeIbHAS JIUTEPAaTypa

1. Tlomor B.II. OcHoBHbI Teopuu nenei.-M.: Beici.mk., 2000.-574¢. (manuumne B OuOIHOTEKE

TYCVYP - 189 sk3.)

2. JloceB A.K. Teopust mUHENHBIX NeKTpUUecKuX 1enei.-M.: Bricur.mik.,1987.-512¢. (Hannune

B Onbmunorexke TYCVYP - 33 5k3.)

3. Marxanos II.H. OcHoBbI aHanu3a syekTpudeckux ueneil. Jinnernsie nenu.-M.: Bpicir.mik.,
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1990.-336¢ (manuuue B ondmmnorexke TYCVYP - 22 7k3.)
4. Benenkuii, A.®. Teopus TMHEHHBIX EKTPUICCKHX IeNeH [ DNEKTPOHHBIHN pecypc] : yuel.

— DnextpoH. naH. — Cankr-IlerepOypr : Jlanp, 2017. — 544 ¢. — Pexwum ngocryna:
https://e.lanbook.com/book/91910 . nata ob6pamenus: 30.05.2018.

12.3. YueOHO-MeTOAMYECKHE [IOCOOUA

12.3.1. Obs13aTe/ibHBbIE Y4eOHO-MeTOAUYECKHE TOCOOUS

1. Teopust syekTpudecKuX Ieneit: YueOHoe mocodue K MpaKTUIeCKUM 3aHsITusM / MenbHIKOBa
. B., Hdy6osuk K. 1O. - 2012. 156 c. [DOnekrponHsiii pecypc] - Pexum mocryma:
https://edu.tusur.ru/publications/1432 , nara obpamenus: 14.06.2018.

2. Teopus snekTpudeckux I1emneid yacte 2: YuebHoe nocobue / [Tonmora K. FO. - 2015. 160 c.
[DnexTponnslii pecype] - Pexum mpocrtyma: https://edu.tusur.ru/publications/5535 , marta oOpaieHus:
14.06.2018.

3. Meronabl MaTEMaTHYECKOIO ONMCAHUS U pacyeTa CJI0KHON JIMHEMHOMN 3JIEKTPUUYECKOM LEnH B
CTallMOHApHOM pexume: VIcxonHble JaHHBIE, METOAMYECKHE YKa3aHWs, NpHUMEphl pacuera H
KOHTpPOJIbHBIX BOIIPOCOB K 3a1aHuto / MenbHukoBa U. B. - 2012. 44 c. [DnekTpoHHBIH pecypc] - Pexum
nocryna: https://edu.tusur.ru/publications/1430 , nara obpamenus: 14.06.2018.

4. TIlpaBuia MOATOTOBKH, BBIMOJHEHUS U opopMiIeHHs TabopaTOpHOM paboThl: MeToaudeckue
yKa3aHUs K BBINOJIHEHUIO JabopaTopHbiX pador / MensuukoBa U. B., I'omes b. ®@., Jly6oosuk K. IO.,
Hmutpues B. [1. - 2011. 29 c. (pekoMEeHIOBaHO JIJIsl CAMOCTOSITENIbHOM paboThl) [DNEeKTPOHHEIH pecypc] -
Pexxum moctyma: https://edu.tusur.ru/publications/1143 , nara oopamenus: 14.06.2018.

5. MHccnenoBanue 3akoHoB Oma u Kupxroda B 3JIEKTpHUECKON LEMU NPU TapMOHUYECKOM
BO3/IeiicTBUU: PykoBOoACTBO K 1aboparopHoii padore No2 / MensaukoBa . B., I'ones b. @., /lyboBuxk K.
1O. - 2013. 10 c. [DnexTpoHHBIA pecypc] (P€KOMEHJOBAHO K CAMOCTOSITENIbHOM padoTte)- Pexxum mocryma:
https://edu.tusur.ru/publications/3441 , nara obpamenus: 14.06.2018.

6. HccnepoBaHue pa3BETBICHHOM JIMHEHHOW NENW TIpU TapMOHUYECKOM BO3JEHCTBUU:
PykoBoacTBo k mabopaTtopHnoit padbote No3 / Mensuukosa U. B., I'ones b. ®., [Iy6osuk K. FO. - 2013. 8 c.
[DnmexkTpoHHBIT  pecypc] (PEKOMEHIOBAaHO K  CaMOCTOSTENbHON  pabore)- Pexum  mocryma:
https://edu.tusur.ru/publications/3442 , nata obpamenus: 14.06.2018.

7. MHccrnenoBanue OAMHOYHBIX KOJeOaTENbHBIX KOHTYPOB: PyKoBOACTBO K J1abopaTtopHOii paboTe
No 6, 7 mo gucuumiauHe «Teopusi JJIEKTPUUYECKUX LEenel» s CTYIACHTOB pPaJHOTEXHUYECKOTO
¢bakynpTera Beex crenuanbHocTelt / MenbaukoBa U. B., JlyooBuk K. 1O. - 2013. 19 c. [DnexkTpoHHBII
pecypc] (peKOMEeHA0BaHO K CaMOCTOATENIbHOMN pabore)- Pexum JlocTyna:
https://edu.tusur.ru/publications/3447 , nara obpamenus: 14.06.2018.

8. MHccrnenoBanue 4YacTOTHBIX XapaKTEPUCTUK AaNepHOJMYECKUX LIENeHd MEepBOro MOpsaKa:
PykoBozactBo K naboparopHoii padore No 4, 5 / MenbuukoBa U. B., Jlyoosux K. FO. - 2013. 12 c.
[OnexTpoHHBIli  pecypc] (PEKOMEHIIOBaHO K  CaMOCTOSITENbHOW  pabote)- Pexum  moctyma:
https://edu.tusur.ru/publications/3443 , nara obpamenus: 14.06.2018.

9. MHccnenoBaHue nepexoAHbIX MPOIECCOB B LIETISIX [IEPBOTO M BTOPOTo MOPSAKOB: PykoBoaCTBO
K nabopatopHoit pabore Nol4, 15 / Mensaukosa U. B., y6osuk K. 1O. - 2013. 10 c. [DnekTpoHHBII
pecypc] (pexOMEeH10BaHO K CaMOCTOSATEJIbHOMN pabore) - Pexum JOCTyMa:
https://edu.tusur.ru/publications/3444 , nata obpamenus: 14.06.2018.

10. Uccnenoanue maccuBHbiXx RC - ¢unsTpoB: PykoBoacTBo k maboparopHoit padote No 10 /
MenpaukoBa U. B., JlyboBuk K. HO. - 2013. 6 c. [DnexTpoHHBIi pecypc] (PEeKOMEHIOBAHO K
caMOCTOATENbHON pabote)- Pexxum moctyma: https://edu.tusur.ru/publications/3448 , nata oOparieHus:
14.06.2018.

11. OcHoBbl Teopum 1ieneld. CxemHbIe (YHKIMH M YaCTOTHBIE XapaKTEPUCTUKH JTMHEHHBIX
AJIEKTPUUECKUX Ienei: MeTtoanyeckue yka3zaHus 110 BBIITIOJHEHHIO KypcoBoi paboTel / MensHukoBa U. B.
- 2012. 68 c. (pEeKOMEHJIOBAaHO K CaMOCTOATEIbHON paboTre) [DnekTpoHHBIH pecypc] - Pexxum mocryna:
https://edu.tusur.ru/publications/1549 , nara obpamenus: 14.06.2018.

12. KazakeBuu, JI. 1. Meroguveckne peKOMEHIAIUU 1O CaMOCTOSITEIIBHOW pabdoTe CTYICHTOB
BCEX CHEIHAIbHOCTeH M HAMpaBiICHHI: YUYeOHO-METOauYecKoe Mocodue [DIeKTpoHHBIH pecypc] /
Kazakeenu JI. HU. — Tomck: TYCVYP, 2016 — 15 ¢ — Pexum pgocryma:
https://edu.tusur.ru/publications/6050 nata obpamenus : 14.06.2018.
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12.3.2. YuyeOHO-MeTOANYECKHE MTOCOOUS JISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 310POBbS 1
HHBAJINI0B

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

J1s1 M1 ¢ HApYIIeHUsIMU 3peHus:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA,;

- B IICYaTHOH (pOpMe yBETUUEHHBIM IIPHUPTOM.

JL1s1 M1 ¢ HApYLIEHUsIMU cJIyXa:

- B (hopMe FIEKTPOHHOTO JJOKYMEHTA,;

- B IIEYaTHOH (opme.

J1s UL ¢ HapyLIeHUsIMU OTIOPHO-IBUTaTeIbHOI0 annapara:

- B ()OpMe 3ITEKTPOHHOTO JOKYMEHTA;

- B IIeUaTHOM opme.

12.4. IIpodeccuonasibHbie 6a3bl JAHHBIX H HH(POPMAIMOHHBIE CIIPABOYHbIE 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 snekrponHas 6a3za «Hayka» https://www.libnauka.ru/

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

13. MaTepuajibHO-TeXHUYeCKOe o0ecnedeHne JUCIUIIMHBI U TpedyeMoe NporpaMMHoe
ol0ecrieyeHue

13.1. O0mue TpeGOBaAHUS K MATEPHAJLHO-TEXHHYECKOMY M IPOrpaMMHOMY 00ecne4eHHI0
AUCHUIINHBI

13.1.1. MaTepuaJbHO-TeXHHUYECKOE H TPOrPaMMHOe odecredeHne JJisl JeKIMOHHBIX 3aHATH I
Jns mpoBeneHus 3aHATUH JISKIIMOHHOTO THIIA, TPYIIOBBIX M WHAMBHIYaTbHBIX KOHCYJbTAIIHA,
TEKYIIET0 KOHTPOJIS U MPOMEKYTOUHOM aTTeCTalliu UCIONb3yeTcs yueOHas ayIuTOpUs ¢ KOJMYECTBOM
MOCaJI0OYHBIX MECT He MeHee 22-24, o0opyaoBaHHash TOCKOW M CTaHIAPTHOW ydeOHOH Mebenblo.
Nmerorcss AeMOHCTpallMOHHOE O00OpyIOBaHWE H y4eOHO-HATISTHBIE TOCOOWs, O00eCIeYnBArOIIHe
TEMaTHYECKHE WILTIOCTPAIMH 10 JICKIIMOHHBIM pa3zeiiaM JUCIIUTLTHHEIL.

13.1.2. MaTepuajibHO-TeXHUYECKOEe U POrPaMMHOe oOecnedyeHue IJIsl MPAKTHYEeCKUX 3aHATHIi

YueOHas ayuTopus

yueOHasi ayIuTOpus IJIsl TMPOBEIACHUS 3aHATUN JIEKIMOHHOTO THWIA, ydeOHas ayauTopus IS
MIPOBEJICHUS 3aHATUN MPAKTHUYECKOI0 TUMA, yueOHas ayIuTOpus JIsl MPOBEACHUS 3aHATHI CEMUHAPCKOTO
TUIA, TIOMEIIEHUE JUIS MPOBEACHUS TPYIIOBBIX W MHIUBUIYaTbHBIX KOHCYJIbTAIMH, MTOMEIICHHUE IS
MIPOBEICHUS TEKYIIEro KOHTPOJIA U IPOMEXYTOUHOM aTTeCTalluu

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

Onucanne uMeronerocs 000pya0BaHus:

- Kommuiext ciennanu3upoBanHoi yueOHOM Meben;

- PaGouee mecTo mpenogaBaTers.

[IporpammHoe obecnieueHue He TpedyeTcs.

314

yueOHasi ayIuTOpus AJS MPOBEEHUsS 3aHATHI MPaKTHUYECKOTro TUIa, yuyeOHas ayIuTopus s
MIPOBEICHUS 3aHSATUH JIa0OPATOPHOTO TUTIA
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634034, Tomckas obnacts, r. Tomck, Bepmnnuna ynuna, 1. 47, 314 ayn.
Ornrcanre UMEIOIIEToCcs 000Py10BaHMUS:

- Jlocka maruutHo-mapkepHass BRAUBERG (2 mir.);

- 16 pabounx craHuuii, (KOMIBIOTEPOB), Ha Oa3e mpoueccopos Intel Core i5;
- Kommuiext ciennanu3upoBanHoi yueOHOM Meben;

- PaGouee mecTo mpernogaBaTens.

[IporpammHoe obecnieueHue:

— Microsoft Windows 8 u Huke

— Google Chrome

— Keysight SystemVue

— Microsoft Office 2010 u HIXE

— Mozilla FireFox

= Qucs

— PTC Mathcad13, 14

— Velleman PcLab2000LT

13.1.3. MaTepnajabHO-TeXHHYECKOEe H IPOrPaMMHOe o0ecniedeHne I J1adopaTopHbIX pador

Jlaboparopust «OCHOBBI TEOPHH LIETICH »

ydeOHast ayIuTOpHUs 711 IPOBEICHUSI 3aHATHI JTaOOPATOPHOTO THIIA
634034, Tomckast o6nacts, r. Tomck, Bepmnauna ynuna, 1. 47, 3146 aya.
Ornrcanre UMEIOIIETOCs 000PYyI0BaHMUS:

- Jlocka maruutHo-mapkepHass BRAUBERG (2 mir.);

- Konseprop AC-DC MC5BB UPBUC (8 miT.);

- USB Ocmmnorpad-reneparop PCSGU250 (8 mT.);

- Boastmetp B3-38 (8 mit.);

- 8 pabouux craHuii, (KOMIBIOTEPOB), Ha Oa3e mpoueccopos Intel Core i5;
- KommiekT crieninanu3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpernogaBaTens.

[IporpammHoe obecnieueHue :

— Microsoft Windows 8 u Hrke

— Google Chrome

— Keysight SystemVue

— Microsoft Office 2010 u Huxe

— Mozilla FireFox

= Qucs

— PTC Mathcad13, 14

— Velleman PcLab2000LT

13.1.4. MaTepuajibHO-TeXHHYECKOE U IPOrpaMMHOe o0ecnedyeHue IS CAaMOCTOSITeIbHOM PadoThl
Jnst caMOCTOSITENIbHOM pabOThl MCTOJB3YIOTCS y4eOHBIE ayAUTOPUU (KOMITHIOTEPHBIE KJIACCHI),

pacmooKeHHBIE TI0 aJpecam:
- 634050, Tomckast ob6macts, r. Tomck, Jlennna npocnekr, 1. 40, 233 ayxn.;

- 634045, Tomckas o6nacte, T. Tomck, yin. KpacHoapwmeiickas, n. 146, 201 ayxn.;

- 634034, Tomckas o6macts, r. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;
- 634034, Tomckas o6nacte, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

CocrtaB 000py0BaHUS:
- yueOHast MmeOeb;
- komnbroTepsl kiacca He Hke [IDBM INTEL Celeron D336 2.81T1. - 5 mwit.;

- KOMIIBIOTEPHI TMOJKIIOUeHbl K ceTu «MHTepHeT» M obecneunBaloT JOCTYH B 3JIEKTPOHHYIO

nH(OPMAIMOHHO-00pa30BaTENLHYIO Cpely YHUBEPCUTETA.

[Tepeuenb MPOrpaMMHOTO OOECTICUCHUSI:
- Microsoft Windows;
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- OpenOffice;

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

- Google Chrome.

13.2. MarepuajibHO-TeXHHYecKOe ofecredeHne TUCIUIITUHBI IS JUI] C OTPAHUYEHHBIMHI
BO3MO’KHOCTSIMHU 3/10POBbSI H HHBAJH/I0B

OcBoeHMe TUCHUIUIMHBI JIMIAMU C OFPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 37I0POBbSI M HMHBAJIUJAMHU
OCYILECTBISIETCA C UCIIOJI30BAaHUEM CPEJCTB 00yueHUs OOIIEro U CenuaIbHOTO Ha3HAYCHUSI.

[Tpu 3aHATHAX C OOy4alOUIMMKCS € HApPYWIEHUSIMU CJyXa MPeIyCMOTPEHO HCMHOJIb30BaHUE
3BYKOYCHJIMBAIOIIEH amnmapaTypbl, MYJIbTUMEIUHHBIX CPEACTB M JPYTHX TEXHUYECKUX CPEACTB
npuemMa/rnepeaun ydeOHo mH(POpMauu B JAOCTYMHBIX (hopmMax, MOOMIBLHON CHUCTEMBI MPETOaBaHUS
JUIsE O0YYaIONUXCsl C WHBAIMIHOCTHIO, MMOPTATUBHOW MHAYKIIMOHHOW CHCTEMBI. YueOHasl ayJuTOpHs, B
KOTOPOW 3aHUMAIOTCSl OOy4aloIuecss ¢ HapyIICHHEM Cyxa, 00OpyloBaHa KOMITBIOTEPHOM TEXHHKOM,
ayIMOTEXHUKOH, BUJECOTEXHUKOU, SJIEKTPOHHOU TOCKOM, MYJIbTUMEIUNHON CUCTEMOM.

[Tpu 3aHATHAX C O0YYAIOUIMMUCS ¢ HAPYIIEHUSIMH 3PEHUSIMH [IPETYCMOTPEHO HCIIOJIb30BAHUE B
JEKIUOHHBIX U Y4YEOHBIX ayIUTOPUSX BO3MOKHOCTH IMPOCMOTpPA YIAICHHBIX OOBEKTOB (HAIpHUMeED,
TEKCTa Ha JOCKE WIM cllaiij]a Ha S3KpaHe) MpU TOMOIIM BHACOYBENUUMUTENEH sl KOM(OPTHOTO
IIPOCMOTpA.

[Ipu 3aHATHSAX C OOy4yalOUIMMHCS € HApPYLWIEHHWSIMH OINOPHO-JABUIraTe/]bLHOI0 anmnapara
WCIIOJIL3YIOTCSL AJIbTePHATHBHBIE YCTPONCTBA BBOJAa WHGOpMAIMU H JPYyTHe TEXHUYECKHUE CPEACTBA
npuemMa/nepeaun yadeoHo wHPOpMauK B JOCTYMHBIX (popMax, MOOUIILHON CHUCTEMBbI OOYUCHHS IJIS
JII0JIEH ¢ HHBAJIMIHOCTEIO.

14. OuenouyHble MaTepuaabl 1 MeTOAUYECKHE PEKOMEH/IAMY 110 OPTAaHU3ALMH U3yYeHUs!
AUCHUILIUHBI

14.1. ConepxxaHue OlleHOYHBIX MATEPUAJIOB U METOAUYECKHE PEKOMEHIANH
st onieHkH cTeneHu cPOPMUPOBAHHOCTH M YPOBHSI OCBOEHUS 3aKPEIUICHHBIX 32 JTUCIUIUIMHON
KOMHCTCHI_[I/Iﬁ I/ICHO.HBBYIOTCH OILICHOYHBIC MaTepI/IaJIBI B COCTaBC:

14.1.1. TecToBbIe 3a1aHUA

H 3 7 2+ j2 —(0.25 +0.25) 0
aJlaHbl Z-1apaMeTpbl YEThIPEXIIONIOCHHUKA: Z = ; ; . Onpenenutsb
g Paverp P —(0.25 + j0.25) 2+ 2 pes
THUI YETHIPEXTIOIIOCHUKA.
a) aBTOHOMHBIA U1 CUMMETPUYHBIN B) HEaBTOHOMHBIHN u
HECUMMETPUYHBIN
0) HEaBTOHOMHBIN ¥ CUMMETPHYHBIN I') aBBTOHOMHBII 1 HECUMMETPUYHBIN
2) Jnst 0OpaTMOro YeTHIPEXIOIIOCHUKA B YpaBHEHHUSAX THNa A 3amaHbl KodpduuueHTs:: Aj=1;
A1=j0.3; App=0.4. Onpenenutsb 3HaueHUE KOdPPUIeHTa A ).
a) l B) -2j
6) 0 r) 2j
3) JI1 4eTBIPEXITIONIIOCHUKA C U3BECTHBIMU A-TTapaMeTpaMu:

U,=1-j)U, +10I,
I, =—j0.1U, + 1,
Onpenenuth Ko3()PUITMEHT TIEpeaaun 1Mo HAPSHKEHUIO KU B pEIKHUME X0JIOCTOI'0 X0Jla Ha BBIXOJE.
a) 0.5+j0.5 B) 0
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0) 1 r) 10
4) Onpenenure Z-napaMmeTpbl  YETHIPEXMOJIOCHHKA, JUisi  KoToporo (puc. 1) oTaenbHbIE
COMPOTHUBIIEHU yKa3aHbl B OMmax. BriOepuTe npaBuIbHBINA OTBET.

zl z3

—] o

z2 71=3 Om; Z2=7 Om; Z3=3 Om;

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

5) Jliss CUMMETPUYHOTO YETHIPEXIOIIOCHUKA XapaKTePUCTHUECKOE COMPOTHUBIICHHUE OIpEAEIseTCs
CJIEYIOIMMU BbIPaXXECHUSIMHU (BO3MOXHO HECKOJIBKO OTBETOB):

a) Z.= V Zex xx " ZBx K3 0) Ze =\ Zppixxx " ZBx xx

Azz

Ay r) Z;=
= Az

Azz
6) B kakom ciydae a5ekTpuueckas 1enb Oy/IeT IENbI0 ¢ pacipeIesIeHHBIMU TapaMeTpamu?

a) B menu oTcyTCTBYIOT OTEPH.
0) [nmuna muanm 6omee 1 K.

B) Z,=

B) ['eomerpuueckue pazMepsl IIENU COM3MEPUMBI C ITTHHOM BOJIHBI JICKTPOMAarHUTHBIX KOJEOaHMI
r) HanpsbkeHue v TOK B TMHHUH SBIISIOTCS TOJBKO (DYHKITUEH BpeMeH!
7) Pexum, B KOTOPOM dHEPrus YaCTUYHO MOTJIOLIAETCS Harpy3Koi, Ha3bIBaeTCs:
a) PpEeXKUMOM JIMHUH 0€3 UCKAKCHHIA,
0) peXMMOM CMENIaHHBIX BOJIH;
B) PEXHMOM Oeryiieil BOJIHBI,
I) PEXKHUMOM CTOSTYECH BOJIHBI.
8) OmnpenenuTh peXHM B JIMHUHM, €CITW TEPBUYHBIC TMapameTpbl JuHUU Lo = 4 M['H/kM , Cp =
400 H®/kM. JIuaug HarpyxeHa Ha UHAYKTUBHOCTB Ly = 20 M['H
a) PeXKUMOM JTUHUU 0€3 UCKAKEHUI;
0) pe)KUMOM CMEIIaHHBIX BOJIH;
B) PEKUMOM OETYIIEeH BOJIHEI;
I) PEKHUMOM CTOSTYEH BOJIHBI.
9) IlepexoHas XapaKTEpUCTUKA OTPAXKAET:
a) Tepexo]| CUCTEMbI B HOBOE COCTOSIHUE;
0) HITUTENBbHOCTH MEPEXOAHOTO MpoIecca;
B) PEaKLHUIO IIENU Ha CTYIIEHYaTOE BO3/ICHCTBUE;
I) 3aBUCUMOCTb BXOJHOTO BO3JIECTBUS OT BPEMEHHU.
10) IlepexoaHol nponecce B [IENW HEBO3MOKEH MPH:
a) OTCYTCTBHUH KOHJEHCATOPA;
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0) BO3CHCTBUY TApMOHUYECKOTO CUTHAJIA;
B) U3MEHEHUU PHEPTUU B PEAKTUBHOM 3JIEMEHTE;
I') OTCYTCTBUU PE3UCTOPA.
11) HezaBucuMbIiMu Ha3bIBatOTCsl HavanbHbie yenoBus (HY):
a) HE 3aBHUCAILME OT IapaMeTPOB LIEIH;
0) coXpaHSIOIINEe CBOM 3HAUYEHUS HE3aBUCUMO OT COCTOSBIIEHCA KOMMYTAIINH;
B) HE U3MEHSIOUINECS B X0JI€ BCETO MEePEX0IHOTO Mpoliecca;
') HE 3aBHUCAIIUE OT TUIA 3JIEMEHTOB.
12) Ha BBIBO1aX Kakoro 3jeMeHTa HEBO3MOKHO CKaYKOOOpa3HOe N3MEHEHUE HATIPSHKCHUS ?
a) KOHJIEHCaTopa;
0) UCTOYHUKA HATIPSKEHUS
B) KaTyIIKU WHAYKTUBHOCTH;
I) pe3ucropa
13) Boibepete BepHOE yTBEpIKICHHE:
a) KOX(pUIMEHT Mepenadn IEKTPUUECKON e MPEACTaBIsIeT COO0H OTHOLICHHE aKTUBHON YacTH
COIIPOTUBIICHUS K PEAKTUBHOI;
0) kod(hduIMEHT nepeavu TacCCUBHOMN AJIEKTPUYECKON e UMEET pasMepHOCTh OM/M;
B) KO3(UIIMEHT mepeaaun MEKTPUIECKOM 1enu Beeraa paseH 10;
r) Kod(uIMeHT nepeaadn NacCUBHON JIEKTPUICCKOM 1N HE MpeBbIaeT 1.
14) ITonmoca mpomyCKaHus LENH 3TO —
a) JMaras3oH YacTOT, B KOTOPOM aMIUIMTYIHO-4aCTOTHAs XapaKTepucTuka ko3 duimenTa nepeaadn
OTJIMYAETCs OT CBOEr0 MaKCHMMAaJIbHOIO 3HaUeHUs He Oosiee ueM Ha 31b;
0) Imana3oH YacTOT, B KOTOPOM (pa30-4acTOTHAs XapaKTepUCTUKa K03 duimenTa nepeadu
OTJIMYAETCs OT CBOEr0 MaKCHMMAaJIbHOTO 3HaUeHUs He Oosiee ueM Ha 31b;
B) JMara3oH 4acTOT, B KOTOPOM aMILTUTYHO-4acTOTHAs XapaKTepucTruKa KoddduirenTta nepegadu
HE OTJIMYAeTCsl OT CBOET0 MAaKCUMAJIbHOTO 3HAYCHHUS;
r) JAMana3oH 4acTOT, B KOTOPOM aMILTUTYJHO-4acTOTHAs XapaKTepucTHKa KoddduirenTa nepegadu
OTJIMYAETCS OT CBOETO MUHUMAJILHOTO 3HaueHus He Oosiee ueM Ha 31b.
15)  Hnsa punbtpa HIkHUX 9acToT (PHY) BBIMOIHIETCS COOTHOILICHHE:
a) a,=0mnpuw = wg 0) ac— lupuw > wg,
B) a. =0npuw < w,, r) a;— npu w < W,
16) Ompenenute TN GUIIBTPA A7 KOTOPOI'O MOJIOCA IPO3PAUYHOCTH JIEKUT B Auanazone ot 0 10 ocp
a) ®HUY;
6) ®BUY;
B) II3D;
r) PO.
17)  Jns monocs! npo3paunoctu LC-¢unbTpa (puc.1) BBINOIHIETCS CIEAYIOIIEE YCIOBHUE :

z1/2

2z2

I—

Puc.1
a) —1<L1<0 0) b =tm

4—.Z2 -
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Zy

4-‘Zz

2y
B) chi= 0”0

18) BeipaskeHus 1)1 aMIUTATYTHO-9YaCTOTHOM U ()a30-4aCTOTHOW XapaKTEPUCTHUKH OMPEACIIACTCS KaK:
a) OTHOILIEHWE MOJYJS YaCTOTHOM XapaKTEPUCTUKH K €€ apTyMEHTY;
6) MOIyJb BXOJHOTO CONPOTUBIICHHUS;
B) CyMMa peajlbHOM U MHUMOMW 4acTH KOMIUJIEKCHOT'O CONPOTUBIICHUS;
I) MOAYJb ¥ apTYMEHT KOMITJICKCHON (DYHKIIMH LIETIH.
19) Ykaxure o0s3aTesbHOE YCIIOBUE /1JIsl BOBHUKHOBEHUS ()a30BOTO pEe30HAHCA:
a) OTCYTCTBHME aKTHMBHBIX COITPOTHBIICHUI;
0) Hamuuue XOTs OBl OTHOTO PEAKTUBHOTO JIEMEHTA;
B) HaJIWYHMe PA3HOTUITHBIX PEAKTUBHBIX 3JIEMEHTOB;
F) HaJIM4YnUE€ 3aBUCUMOI'0 UCTOYHHKA.
20) Ykaxure, Kakoi 13 BUI0B (Da30BOr0 pe30HaHCa BO3MOXKEH B MOCIIEI0BATEIHFHOM KOJIe0aTEIbHOM
KOHTYpE:
a) pPE30HAHC HANPSHKCHUI;
0) pe30HaHC TOKOB;
B) MapaJUieIbHbIA PE30HAHC;
I) COBMECTHBIA pE30HAHC.

14.1.2. Dx3aMeHallMOHHbIE BONPOCHI

Llenu ¢ pacnpeeieHHbIME TapaMeTpaMHu.
KakoBa skBuBajeHTHas cXxemMa 3aMeIeHUs Pa30MKHYTOTO OTpe3Ka TUHUHU 0e3 moTeph amHoN A < [ <
222
4
2. Llenu ¢ pacnpeneieHHbIMU TapaMeTPaMHU.
Kak m3menutcs pexum pabotsl coriacoBanHoil /IJI mpu moakimoueHHH K HEH B HEKOTOPOM CEUYEHUU
KOPOTKO3aMKHYTOTO MOJYBOJHOBOTO OTpe3Ka (puc.l):

L
P o ]
. _// 5
Zu=p
o ~ I;]
Puc.1
3. BoccranoBure cxemy il CUCTEMbI YpaBHEHHI MPEACTABICHHON HUKE. YKaXKUTE , TIIE
HaXOJIUTCS YIPABISAEMbIN HCTOYHUK, €CIH [y5; = S+ Uy,
1 1
— 4+ jwCl + ——— —jwCl —
Rz TN rs T ere SR T R3 + jwl2 +]sz [Ulo B []1]
iwC1 S b el —— U2° 1
JOR L T R3 T jwl2 Rl jor1 T/ Y g3 +]sz

4. . K nmocnenoBareinbHOMY KoseOaTelbHOMY KOHTYPY IMOJAKIIOYEH MCTOYHHUK TapMOHHUYECKOTO
curHana ¢ ammuntynod 1B wm wactotoit 3MI'n. KoHTyp HacTpoeH Ha 4acTOTy MCTOYHUKA U UMEET
napamerpsl: C=60n®, R=20 OM. Onpenenautrs aMIUIUTYy HamnpsyKEHUS Ha €MKOCTH IIPU PE30HAHCE.
N3006pa3uth 3aBUCMMOCTb BXOJJHOTO COMPOTHUBIICHUS OT YaCTOTHI.

5. CocraButh TaONMMIly TpPaHUYHBIX YCIOBHH BCEX TOKOB W HANpsDKEHUH, BBIBECTH
XapPaKTEPUCTUIECKOE YpaBHEHUE JTIOOBIM YIOOHBIM CITOCOOOM JJIsSI CXEMBI Ha pUC.2

6. PaccuntaTh mepexoAHbI MPOLECC HA €MKOCTH JIOOBIM YZOOHBIM METOAOM Il CXeMbl Ha
puc.3. OnpenenuTs yepe3 Kakoe Bpems B 1enH Oy1eT HaOIr0AaThCsl yCTAHOBUBILIUICS PEKUM.
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Kn 2R
] ﬁ{— 1
K
DJ 2R
. —y

)

puc.2 puc.3
7. PaccuuraTh A-mapameTpsl Ul CXeMbI puc.4 J0OBIM YIOOHBIM CIOCOOOM, €CITU MapaMeTphl
LIENY Ha HEKOTOPOM 4acToTe o YyKa3aHbl B Omax. OnpenenuTh K KakoW MOJ0CE YacTOT (MPO3PavHOCTH
WIN 33JIep>KUBAHNUS) OTHOCUTCS YETHIPEXIOIIOCHHK.
8. PaccumraTth Z-mapaMeTphl A CXEMbI pUC.S JOOBIM yIOOHBIM CIIOCOOOM, €CIH TapaMeTphbl
Lenu ykasassl B OMax.
z2

Ji 3
o—] o
zl z3 Zﬁ

—+

Z1=-j15 Om; Z2=j5 Om; Z3=-j15 Owm; Z1=3 Om; Z2=7 Om; Z3=3 Om;
Puc.6 Puc.7
0. UeMy paBHO HampspK€HHE Ha KOHJAEHcaTope ( puc.8) MpU BBIKIIOYEHUH HCTOYHUKA

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

R

[ ]

| |

-—C
E
Puc. 8
10. Onpenenuth peXuM B JIMHUM, €CIM TEPBUYHBIE MapaMeTphl JuHUU Ly = 2 M['H/KM,
Co = 800 H®D/xM. JIunus HarpyxkeHna Ha conpotuBieaneRy = 100 Om
11. [lepBuuHbIe (BHYTPEHHHUE) MTAPAMETPHI YETHIPEXTIOIIOCHHUKA.

OmnpeneneHre YeTHIPEXIONIOCHUKA. BUABl mapaMeTpoB YETHIPEXIIONIOCHHKA B 3aBHUCHMOCTH OT
Harpy3Ku; OINpee/ICHHE, METOIMKA HaXOXKACHUS, (U3NUECKUIM CMBICII, CBSI3h BHYTPEHHUX MMapaMeTPOB,
NPUMEPBl OTpEJeNIEHNsT BHYTPEHHUX MapaMeTPOB MPOCTEHIINX YETHIPEXIOIIOCHUKOB IO 3aJaHHI0
9K3aMeHaTopa.

12. BryTpeHHre mapaMeTpbl COCTaBHBIX YETHIPEXITOIIOCHUKOB.

Cucrembl ypaBHEHUH HEABTOHOMHOTO YETBHIPEXMOJIIOCHHKA. PacdyeT BHYTPEHHHX IapaMeTpOB
CJIOKHBIX YETBIPEXIIOTIOCHIKOB MPHU Pa3HBIX TUTAX PETYISIPHOTO COSAMHECHHUS.

13. XapakTepuCTUUECKUE MapaMETPhl YETHIPEXTTOIIOCHHUKA.

BreipaxkeHusi, MeToquKa ompeseneHus, (U3MUECKUN CMBICT XapaKTePUCTUUYECKUX TapaMeTpOB;
norapu(pMUUECKUE SAUMHUIIBI 3aTyXaHus (Hen u J10).

14. Kackannoe coeqnHeHne cOriiaCoBaHHBIX YE€THIPEXIOIOCHUKOB.

VcI0BUE MOTHOTO COTNACOBAHMUS YETHIPEXMOMOCHIKa. CXeMa, BBIBOX G, 1 K, . JUIS CXeMBI U3 IBYX
KAaCKaJHO M COTJIACOBAHHO BKJIFOYCHHBIX YETHIPEXITOIIOCHUKOB.

13. Oneparopuslil metox pacuer 111
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Pacuer I1I1 mo oneparopHoil cxeMe 3aMelIeHHUs], [T0JIyY€HUE ONIEPaTOPHBIX CXEM 3aMelleHus U1 | u
C C HEHYJIEBBIMU HY; W300paXkeHHe THUIOBBIX curHaioB e(t) = E u e(t) = E,,coswt. CBsi3b TMOIIOCOB
byukuit f(p) ¢ xapaktepom opurunana f (t).

14. BpemenHble XapaKTepUCTUKH JIMHEHHBIX DJIEKTPUYECKUX LEEeH.

I'paduueckoe n3o0paxeHne, AHATUTUIECKOE OITUCAHNE U B3aUMOCBSA3b MCIIBITATENIBHBIX (BXOIHBIX)
CUTHAJIOB IIPpH ONPEICIIEHUNM BPEMEHHBIX XapaKTEPUCTUK LENU; ONpPEIEICHUE IEPEeXOJHOW U
UMITYJIbCHOM XapaKTEPUCTHK, UX Pa3MEPHOCTb; B3aUMOCBSI3b BPEMEHHBIX XapaKTEPUCTHK LIETH; IPUMED
OIpeeNeHus IEPEXOJHON U UMITYJIbCHOM XapaKTEPUCTHUK JUIsl LIENU MEPBOro MOpsAIKa, CXeMa KOTOpOi
3ajjaHa.

15. YacToTHBIE M BPEMEHHBIE XapaKTEPUCTUKHU AJIEKTPUUECKUX LEneil.

VcnblTaTenbHble CUTHANIBI, WCHOJb3yEMble Il HAXOXKICHHUS YAacTOTHBIX M BpPEMEHHBIX
XapaKTEPUCTHK IIeTIH; BBIBOJ| COOTHOILIEHHH, CBA3BIBAIOIIMX OINEPAaTOPHBIE M BpPEMEHHbIC (DYHKIIUU
LIENH; B3aUMOCBA3b MPENENbHbIX 3HAYEHHUH U1 BPEMEHHBIX M YaCTOTHBIX XapaKTePUCTUK, HX
000CHOBaHKE; IPUMEP BBIYUCICHHS BCEX XapaKTEPUCTHK IIETIH, CXeMa KOTOPOH 3a/1aHa.

16. Lenu c pacnpeneneHHbIMU TapaMETPaMHU.

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

17. Ilenu ¢ pactpeneneHHBIMU ITapaMeTPaMH.

Omnpenenenne, OCOOGHHOCTH, MOJETb ydacTKa JIMHUM JUIMHOW dx, pemnieHue TenerpadHbIX
YPaBHEHMH I yCTAaHOBUBLIETOCS PEXKHUMa IIPU TapMOHUYECKOM BO3IECHCTBUY.

18. [Tamaronue v OTpaKE€HHbBIEC BOJHBI.

[Taparoniyie U OTpakeHHbIE BOJHBI P FapMOHHUYECKOM Bo3aeicTBuU. [linHa BONHBI U (a3oBas
CKOpPOCTh, KOO(PPUIIMEHT OTpaXEHUS: CMBICT M pacueTHas ¢opmysa, 3HAUYCHHUS ISl Pa3HbIX PEKUMOB
pabotsl 1. Pe3ynbraT MHTEpQEpeHIINN MAAI0NMX U OTPAKEHHBIX BOJIH B JION B 3aBUCHMOCTH OT MX
BEJIMYHMHBI U ()a30BOTO C/IBUTA.

19. Pexum Geryniux BOJH.

Pesxxumbl paboThl TuHUM 0€3 ToTephb (JIOM) B 3aBUCUMOCTH OT XapaKTepa Harpy3Kd; aMILTUTYAHbIEC U
(a30BbIE COOTHOILIEHUS B JIMHHUHU, BXOJHOE COIIPOTHUBIIEHHE B PeXHUMe Oeryiieil BOJHBI; UCIOIb30BaHHUE
B JIMHUM B KauecTBe (UAEpa, COIJAaCOBAHHE JIMHUU C HArpy3Ko (C MOMOIIbIO YETHIPEXBOJIHOBOTO
TpaHchopMaTopa U peaKTUBHOTO Huieida).

20. Pexnm cTosunx BOJIH.

Bo3MokHBIE peKUMBI Pa0OTHI JIOH; PEKUM CTOSYUX BOJH HA MPHUMEpPE KOPOTKO3AMKHYTOH JTMHUU:
pe3yabTaT MHTEepPEpeHINH NaJalonieid U OTPaXEHHOW BOJHBI; BBIBOA OOLIMX COOTHOLICHUN IS
peXHMa CTOSTYMX BOJH U TpadUKu pacnpeaeseHus TOKa, HapsHKeHUs, BXOAHOTO CONPOTHUBICHHS B0
KOPOTKO3aMKHYTOW JIMHMM; YacTOTHAas 3aBHUCHUMOCTb BXOJHOI'O COIPOTHUBIIEHUS; IPAKTHUECKOE

A \,
MCII0JIb30BaHNE KOPOTKO3aMKHYTBIX OTPE3KOB JIMHUU (Z U30JIITOP, KOoJle6aTeIbHbIM KOHTYP).

14.1.3. TeMbl KOHTPOJBHBIX PadOT

DKBHUBAJICHTHBIC TTpeoOpa3zoBanusl, 3akoH OMa, 3akoH Kupxroda

Pacuer 1iemneif mocToOSSHHOTO TOKa OCHOBHBIMH METOJaMH

Pacder nenei rapMOHUYECKOr0 TOKA METOIOM KOMILJIEKCHBIX aMILIUTY/I

HccnenoBanue pa3BeTBICHHON JTMHEHHOM LIEU IIPA FTaAPMOHUYECKOM BO3ACHCTBUU

UccnenoBanue BXOAHBIX M MEPENATOYHBIX YACTOTHBIX XapaKTEPUCTUK aNEepPUOIUYECKUX LEnei
MEPBOTO MOPsIAKA

UccnenoBanue 4aCTOTHBIX CBOMCTB JIMHEHWHBIX JIEKTPUUYECKUX LIETMEH C MOMOIIBI0 KOMIUIEKCHBIX
¢byakui neneii. OnpeneneHrne 9acTOTHBIX XapaKTePUCTHK M IMOJIOCHI TPOMYCKAaHMs Iereld Ha OCHOBE
KOMILUIEKCHOM (PYHKITUH TICTTH.

UccnenoBanue uemnei, comepxalnx 3aBUCHUMbIE UCTOYHUKH TOKAa M HAIpPSKEHHUS, OCHOBHBIMU
METOJIaMH pacueTa cIoXKHbIX JIOL]

14.1.4. Tembl HHAMBUAYAJTbHBIX 32IaHUI
Meroasl MaTeMaTH4YeCKOr0 ONMUCAaHUsA U pacyeTa CIIOKHOW JIMHEWHOM JJIEKTPUYECKOW LENu B
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CTallMOHAPHOM PEXHUME
Pacuer nepexoanbix npoieccoB B JIDL] aByMsa meTogamu

14.1.5. Tembl ONIPOCOB Ha 3aHATHAX

OCHOBHbIE ONPENIETCHUSI U TMOHATUS: DIEKTPUUECKUM TOK, II€b, KOMIIOHEHTHI, 3JIEMEHTHI 1IEIH,
rapamMeTpbl AJIEMEHTOB, TOIOJIOTUS CXEeMbl. MneanbHbIe 3J€MEHTHI: CONPOTUBICHUE, UHIAYKTHUBHOCTD,
€MKOCTb, HMCTOYHHUK 3.1.C., MCTOYHHMK TOKAa. 3aBUCHUMbIE MCTOYHUKH; OIEPALMOHHBIM YCHIIUTENb;
SKBUBAJICHTHBIC (pabodre) MOJEIN AJIEMEHTOB IENU. THIBl 3JEMEHTOB (JTMHEHHBIC, HEIMHCHHBIC H
napaMeTpUIecKue), UX CBONCTBA, 0003HAYCHUS, AIEMEHTHbIC ypaBHEHUs. CXeMbI 1enu (CTPYKTYpPHEIE,
MIPUHLUIIAAIIBHBIE, SKBUBAJIEHTHBIE).OCHOBHBIE HHEPreTUYECKHE COOTHOILIEHUs B LENU: 3aKoHbl Owma,
Kupxroga, MomHocTe M OajaHC MOIIHOCTEH (IUIi MTHOBEHHBIX 3HAU€HUil); yCTAaHOBUBLIMMCA U
HEYCTAaHOBUBUIMICS pEeXHUMBI pabOThl IeMH; TMOHITHE JABYXIOJIOCHUKA, YETHIPEXIMOIIOCHUKA,
MHOT'OTIOJIIOCHUKA; THIOBBIE BXOJIHBIE BO3ACHCTBUSA B TEOPUHU IENEH; MaTEMaTUYECKass MOJENb LIEMH
(MMLII) B Buae cucrteMbl ypaBHEHUW W B BUAC AU EPEHIINATLHOTO YpaBHEHUS IIEMHU; 3aBUCHUMOCTH
MeTo10B perieHrst MML ot Tuna nenu u pexxuma; 3agadn gucuuminasl TOL.

Tema 1: Meron KOMIUIEKCHBIX aMmrumaTya - OOOCHOBaHHE BBIOOpA TapMOHHYECKOTO CHTHANA,
rmapamMeTpsl TapMOHHUYECKOIO0 CHUTHaja, IIOCTOSHHOE BO3JACHCTBHE — KAk YacTHBIM  Cllydau
TapMOHHUYECKOT0; MeToa KOMIUIeKCHbIX ammuutya (MKA), anre6pamzanus MMII, 3akonsl Oma u
Kupxropa B kommiuekcHOi ¢Qopme, MOIIHOCTP M OajxaHC MOIIHOCTEH B KOMIUJIEKCHOH (opme;
TPEYTrOJIbHUKH CONPOTUBIECHUN, MPOBOJUMOCTEM, MOIIHOCTEW; BEKTOPHBIE JHMAarpaMMmbl TOKOB M
HaIpsHKECHUMN.

Tema2: DKBHUBaJICHTHBIC MpeoOpa3oBaHUsl y4acTKOB Iienu - OmpenerneHue SKBUBAJICHTHBIX
CONPOTHUBIIEHUMH  y4acTKOB Ienmu. Buael coeauHeHust  (IIOCIENOBATENIbHOE,  MapajlIeNbHOE,
MOCJIeI0BATENbHO-TAPAJUIETbHOE), X SKBUBAJIIEHTHOE MTPEOOPA30BaHNE; SKBUBAICHTHOE MpeoOpa3oBaHue
TEHEpaTOPOB TOKAa M HANPSUKEHUsS; IMEPEHOC MCTOYHUKOB TOKA M 3.4.C. B JPYrH€ BETBHU; LIENH CO
B3aUMOMHIYKIMEHN, Pa3BsA3Ka MHIYKTUBHOCBSI3AHHBIX LENEH.

Tema 3 : Meroasl aHanM3a CIOXKHBIX Lienedl - MeToJ KOHTYPHBIX TOKOB M METOJ Y3JIOBBIX
noteHianoB. Ilonmyyenne kanoHmueckux MMI] Ha ocHOBe COOTBETCTBYIOHMIMX 3aKOHOB Kwupxroda;
YMEHBUICHHE YHCIa HMCKOMBIX HEHM3BECTHBIX; MaTpuuHas ¢opma 3amucu MMI[ u ee pemenue.
ManmHHBIN METOT aHaI|3a [IeTe Ha 0a3e METo/a y3JIOBBIX TTOTCHIIHAJIOB. .

Meroa HalloKeHUs (TeopeMa O HAJIO)KEHUU PEILICHUN ).

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

UcnbiTatenbuble  curHaibl. OnpeneneHue MNEepexoJHOM M MMITYJIbCHOM  XapaKTEPHUCTHK,
Pa3MEpPHOCTh XapaKTEPUCTHUK, UX B3aUMOCBSI3b.

BriBo1 cOOTHOIIIEHUH, CBSI3BIBAIOIIMX ONEpAaTOPHBIE U BPEMEHHbIE (PYHKIINH.

14.1.6. TeMbI TOMaNIHUX 3aJaHANH

3akon Oma u Kupxroda B pe3sUCTHBHBIX IeMsAX: PaccuuTars TOKM M HANPSDKEHUSI B PE3UCTHUBHBIX
LEMSAX IPU MOCTOSSHHOM BO3/I€HCTBUH

DOKBUBAJICHTHBIE TPe0Opa30BaHUsI B CXEMaxX C T'€HEepaTopaMH TOKAa W HANpPSDKEHUS: PaccuuTaTh
3HAQUYEHHUS] DSKBUBAJICHTHOI'O HWCTOYHMKA HANpPSDKEHUS/TOKA W €ro BHYTPEHHErO CONPOTHUBIICHUS
/IpOBOAMMOCTH JJI1  33JlaHHOM CJIOKHOM IIeMH, COCTOSALIEH W3 TOCIeq0BaTEIbHO-TIapaielIbHbIX
COEIMHEHUI HICTOYHUKOB TOKA, NCTOYHUKOB HAIIPSKEHUS U COMPOTUBIICHUI

OCHOBBI M€TOJ]a KOMIUIEKCHBIX aMruiuTya: s passerBienHoi RLC- nenu, Haxopmsuieiics npu
rapMOHUYECKOM BO3JICMCTBHH, pACCUMTATh TOKH M HANIPSKEHHS Ha semMeHTax no MKA

Pe3onancHble LenM: MO 3aJaHUI0 TPENOAABATENsl PACCUUTATh OCHOBHBIE XapaKTEPUCTHKHU
MPOCTEHIINX MapaIeIbHBIX U MTOCIIEA0BATEIbHBIX KOJIEOATETbHBIX KOHTYPOB

UeThIpeXMOMOCHUKH W QMIBTPBL: PaccunTarh BHYTPEHHHE M XapaKTEPUCTUUYECKUE TMapaMeTphl
npocrteimux I1- u T- 06pa3HBIX 3BEHBEB, a TAKXKE TOJTY3BCHHEB

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

14.1.7. 3auér
1. PacueT KOMIIJIEKCHBIX 3HAaYEHUI TOKOB ¥ HANIPSDKEHUH 110 3akoHy OMa.
2. IlepeBo MTHOBEHHBIX 3HAYEHU TOKOB Y HANPSXKEHUN B KOMIUIEKCHBIE aMIUTATY/IbI.
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3. OCHOBBI METO/1a KOMIJIEKCHBIX aMILJTUTY/I.

4. BbIBOJI MATPUYHBIX YPAaBHEHHUH pacyeTa Mo CXeMe.

5. ANTOpUTMBI pacueTa METOI0M KOHTYPHBIX TOKOB, METOJIOM Y3JIOBBIX HAMPSKEHUM.

6. BeIBOJT 9aCTOTHBIX XapaKTEPUCTUK DIICKTPUUECKHUX CXEM.

7. AJTOPUTM HAaXOXJACHHS YACTOTHBIX XapaKTEPUCTUK OJIEKTPUUYECKUX CXEM C 3aBUCHUMBIM
HCTOYHUKOM

8. AITOPUTM HaXOXJIEHUSI YACTOTHBIX XapAaKTEPUCTUK PEAKTUBHBIX JIBYXIIOJIOCHUKOB.

9. IocnenoBarenbHBINA KOJIEOATEIBHBIA KOHTYP.

10. ITapamnenbHbI KoJeOaTeTbHBIN KOHTYP.

14.1.8. Tembl pacueTHbIX padoT
Metoapl MaTEMAaTUYECKOTO OMHMCAHUSI M pacyeTa CI0KHOW JIMHEWHOW AJIEKTPUYECKOM LENH B
CTalMOHAPHOM PEXHUME
Pacuer nepexoanbix npoieccoB B JIDL] aByMsa meTogamu

14.1.9. Tembl J1a00paTOPHBIX padoT

HccenenoBanue pa3BeTBICHHON JTMHEHHOM LIEU IIPA FTaPMOHUYECKOM BO3ACHCTBUU

UccnenoBanne 3akoHoB Oma u Kupxroda B dSIEKTpUYECKOW IIEMU MPU TapPMOHHUYECKOM
BO3JICHCTBUU

HccnenoBanue BXOAHBIX W MEPEJATOYHBIX YACTOTHBIX XAPAKTEPHUCTHK ANEPUOAMYECKUX Lenen
IIEPBOTO MOPsAJIKA

HccenenoBanue 4acTOTHBIX CBOMCTB PEAKTUBHBIX JBYXITOIOCHUKOB

HccnenoBanne YacTOTHBIX CBOMCTB IIOCIIEAOBATENFHOIO U MMAPAUICNIBHOTO KOJIEOaTEIbHBIX
KOHTYpPOB

UccnenoBanmne LC- punsTpos

HccnenoBanue NIMHHOM JIMHUY B CTALMOHAPHOM U NIEPEXOJHOM PEXKUMAX

HccnenoBanue nepexogHbIX MPOLIECCOB B LIEMSAX IEPBOTO U BTOPOTO MOPSAKA

14.1.10. Tembl KypcOBBIX IPOEKTOB (padoT)

CxemHble (QYHKIIMM M YacCTOTHBIE XapaKTEPUCTUKU JMHEHHBIX DSJICKTPUYECKUX Ienedt (1o
BapHaHTaM):

CornacHo UWHAMBHUAYyaNbHOMY IHUGPY CTYAEHTY HEOOXOJMMO paccyuTaTh YacTOTHBIE
XapaKTePUCTUKU TPaH3UCTOpa (IKBUBAJEHTHAsI CXeMa - YETHIPEXIOJIIOCHUK C 3aBUCUMBIM HUCTOYHUKOM
(mo BapuaHTaM)) M COEJUHEHHON C HUM KacKaJHO HArpy3ku ( SKBUBAJIECHTHAas CXeMa- NapajllelIbHbIE
koneOatenbHble  KOHTYpbl I-III poma, a Taxke mpocreiimue LC-QuibTpbl ¢ MIyHTHPYIOIUMH
conpotuBieHusMHU). IlocTpouTh 4YacTOTHBIE XApaKTEPUCTUKU , CPaBHUTb C  pe3yjlbTaTaMH
aBTOMATU3UPOBAHHOIO pacyera ¢ noMmoupio ADS

14.1.11. TemMbI caMOCTOATEJBHBIX PadoT

— Hccnenosanue pa3BeTBICHHON JIMHEMHON LETIH [P TAPMOHUYECKOM BO3IEHCTBUU

— MHccnenoBanue BXOAHBIX M IEPENATOYHBIX YACTOTHBIX XapaKTEPUCTUK alepuoIUYECKUX
Lenei mepBoro nopsaKa

— MeToabl MaTeMaTUYECKOr0 ONMCAHUS U pacyeTa CI0KHOU JIMHEWHOU 3JIEKTPUYECKOU 1IENU B
CTallMOHAPHOM PEXUME

— Pacuer nepexonnsix nmporeccoB B JIDL nsymst metogamu

— Pacuer mapameTpoB TpaH3HUCTOpa (3KBUBAJICHTHASI CXEME- YETHIPEXIOIIOCHUK C 3aBUCUMBIMHU
UCTOYHUKaMHU), Pacuer mapameTpoB KacKaJHOTO COEIUHEHHUS TpaH3UCTOpa U Harpy3ku. OdopmieHue
MOSICHUTENILHOW 3aITUCKH K KypCcOBOM pabore.

— Pacuer napamerpoB Harpy3ku. MccienoBanne 4aCTOTHBIX CBOMCTB Harpy3Ku

14.2. TpeGoBaHus K OLIEHOYHBIM MaTepUAaIaM JIs JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
310POBbSI H HHBAJTHI0B
Jns nunm ¢ OrpaHUYEHHBIMM  BO3MOXKHOCTSIMM  3JJ0POBbSI M HHBAJIWJOB IPELYCMOTPEHBI
JOTIOJTHUTEJIbHBIE OIICHOYHBIE MaTepPHaIbl, IEpeueHb KOTOPHIX YKazaH B Tabnuue 14.
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Tabnuma 14 — JlonmonHUTENbHBIE MaTEpUAIbl OIICHUBAHUS IS

3I0POBBSI 1 MHBAJIUIOB

Jian ¢ OIrpaHUYCHHBIMU BO3MOKHOCTAMU

Kareropun
o0yJaromuxcs

Buapl JOMOIHUTENBLHBIX OIEHOYHBIX
MaTepHuajoB

@DopMBI KOHTPOJISL ¥ OLICHKH
PE3yNbTaTOB O0YUCHHUS

C HapyueHus MU
ciyxa

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

[TpeumyIiecTBEHHO MUCbMEHHAS
IIPOBEpKa

C HapylieHus MU
3peHHS

CobecennoBanue Mo BOIIPOCaM K 3a4eTy,
OIIpOC IO TEPMUHAM

[IpeumMy1iecTBEHHO yCTHas MPOBEPKa
(MHIUBUAYAITBHO)

C HapymeHUsIMHI
OIIOPHO-
JBUTATEIbHOTO
anmapara

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

[IpenmMyIiecTBEHHO TUCTAHIIMOHHBIMA
METOJaMU

C orpaHvyYeHUSIMU TIO
00IIEME TUITTHCKUM
MTOKA3aHUSIM

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

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

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

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

B II€YaTHOM (opme;

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

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

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

MMMCbMEHHO Ha Oymare;

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

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

JJ1s1 a1 ¢ HApYLIEHUSIMM 3peHUs:

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

J1s 1un ¢ HapylIeHHsIMU cJyXxa:

B (hopMe AIIEKTPOHHOTO JJOKYMEHTA,;
B IIeUaTHOM opme.

Jist 1M1 ¢ HapylIeHUsIMU ONOPHO-ABUIATEILHOT0 annapara:

B (hopMe AIIEKTPOHHOTO JOKYMEHTA;
B IIeUaTHOM opme.

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