MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

Moy saauT NOQMTHCES 3ASKTIOHMEOR NOINWCRH
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYAS ITPOTPAMMA TV CHUTIMHBI
OcHoBBI TEOpHHU Henei

YpoBeHb 00pa3oBaHus: BhIcIee 00pa30BaHue - CIEIUATUTET

Hampasnenue noarorosku / cneruaibHOCTh: 11.05.01 Paguno3sieKTpoHHbIE CHCTEMbI H KOMILIEKCHI
HanpasnenHocts (mpoduib) / cnenuanu3anvs: PaanosiekTpoHHblie cUCTeMbI epeaayu nHgopmanuu
®dopma 0O0ydeHHS: OUHASA

Qakynerer: PT®, Pagnorexunyeckuii paxkyabrer

Kadenpa: PTC, Kadenpa paguorexHn4ecKux CUHCTEM

Kypc: 1,2

Cemectp: 2,3

Y4eOusiii mnan Habopa 2018 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpPEMCHU

Ne Buapl yueOHO A€SITEIBHOCTH 2 ceMecTp 3 cemectp Bcero J2B107080%000
1 | Jlekuun 26 36 62 4acoB
2 |IIpakTHueckue 3aHATHS 22 18 40 4acoB
3 | JlaGopaTopHbie pabOTHI 16 16 32 JacoB
4 | KoHTpOJb caMOCTOSITENbHOM paboThI 10 10 4acoB

(KypcoBoii poeKT / KypcoBasi paboTa)
5 | Bcero aynuTOpHBIX 3aHATHI 64 80 144 4acoB
6 |CamocTtosTenbHas pabora 44 64 108 4acoB
7 | Bcero (0e3 sx3ameHa) 108 144 252 JacoB
8 |IlogroroBka u caya 3K3aMeHa 36 36 4acoB
9 | OO6mas TpyI0eMKOCTh 108 180 288 4acoB
3.0 5.0 8.0 3.E.

3auer: 2 cemecTp
Ox3ameH: 3 cemecTp
Kypcogas pabota (nmpoekr): 3 cemecTtp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()J()(’)peHLl Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
nporokor Ne 11 ot « 10 » 5 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKkH (crenmanbHOcTH) 11.05.01 PamnosnekTpoHHBIE CHUCTEMBI W KOMIUIEKCHI, YTBEP)KICHHOTO
11.08.2016 roma, paccmoTpeHa u onoOpeHa Ha 3acemanuu kageapst TOP «  » 20
rojyia, mpoToKoi Ne

PazpaboTuuk:
npocpeccop TOP TYCVYP A. B. ®unatoB

3aBenyronmii o0ecnieunBaromeii kad.
TOP A. A. T'enbiiep

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan PT® K. 1O. Ilonosa
3aBeAyIOIHi BRITYCKAIOIICH Kad.

PTC C. B. Menuxos
OKCIIepTHI:

JlouieHT Kadeapsl TeIeKOMMYHHUKA-
1ui 1 ocHOB paguotexHuku (TOP) C. U. boromosnos

JoueHTt kadeapbl paIuoTeXHUIECKUX
cucteMm (PTC) B. A. I'pomoB
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[{enbto M3ydeHUs: TUCLUIUIMHBI SBISIETCS MOIy4deHHe 0a30BOIl TEOpeTHYECKOM MOATOTOBKH, pac-
KPBIBAIOIIEH OCHOBBI M MPUHLUIBI pa00ThI U MOJECITUPOBAHUS PAJUOIIEKTPOHHBIX YCTPOUCTB PA3INYHO-
ro Ha3HauYeHUs, HEOOXOAUMOM JIJIsl ajbHEeHIIero N3y4yeHus CllelaabHbIX AUCHUIUINH

1.2. 3agaun IMCHMIIINHBI
— OcHOBHOM 3a/1a4eil JUCIUIUIMHBI SIBJISIETCS OCBOEHUE CTYACHTAMH COBPEMEHHBIX METOJIOB
aHaJu3a MEKTPHUECKUX IEeTIeH ¢ COCPETOTOYCHHBIMH MTapaMeTpaMy B YCTAHOBHBIIIEMCS M TIEPE-XOTHOM
peKUMax, METOJIOB aHAIU3a DJEKTPUUYECKUX IIeTe ¢ pacnpeeseHHBIMU MapamMeTpamMu — JUIMHHbBIC JIU -
HUU TIPU TAPMOHUYECKOM BO3/ICHCTBHH

2. Mecto mucuuniuebl B ctpykrype OIIOII
Juctummuaa «OcHoBwI Teopuu nienein» (b1.6.17) otHocutcs k 610Ky 1 (6a3oBas 4acTh).
[TpenmiecTBYIOUMME TUCHUIUITMHAMU, (OPMUPYIOITUMH Ha4YalbHbIE 3HAHMUS, ABIsAIOTCA: MaTtema-
TuKa, Ou3uka.
[TocnenyromumMu AUCIUITIMHAMH SIBISIOTCS: PagnoTexXHu4eckue 1enu u curHaibl, CXeMOTeXHUKa
AHAJIOTOBBIX IEKTPOHHBIX YCTPOUCTB.

3. TpeOGoBaHus K pe3yJbTATAM OCBOCHUS JUCHUIIMHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HApaBjieH Ha (POPMUPOBAHUE CIEAYIOIUX KOMIIETEHIUH:

—  OIIK-7 criocoGHOCTBIO BIIQAETh METOJIAMH PELLICHHS 3aJjay aHAJIM3a U pacueTa XapaKTepUCTUK
paZMOTEXHUYECKUX LIENEH;

— TIK-5 cmocoOHOCTBIO HCIIONB30BaTh COBPEMEHHBIE MTAKEThl MPUKIIAIHBIX MMPOTPaMM ISl CXe-
MOTEXHHUYECKOTO MOJICIMPOBAHMS AHAJIOTOBBIX M IU(PPOBBIX YCTPOHCTB, YCTPOMCTB CBEPXBBICOKHMX Ha-
ctot (CBY) u anTeHH;

B pesynpTrare u3ydeHus: IMCLUIIIMHBI 00YJatOIUNACS T0JIKEH:

— 3HATh - METO/bI U CPEACTBA TEOPETUUECKOI0 U SKCIIEPUMEHTAIBLHOTO UCCIIEIOBAHMS JIMHEH -
HBIX AJIEKTPUYECKUX LENeil Mpyu MPOU3BOJIbHBIX BO3JIEHCTBUSX; - OCHOBHbBIE METO/bI aHAIM3a AJIEKTpUYe-
CKHX IIeTIEW B yCTAHOBUBILEMCS PEKUME MPU TAPMOHUYECKUX BO3IEHCTBUAX; - METObI aHAJIN3A IEPEXO -
HBIX MPOIIECCOB B JMHEMHBIX AJIEKTPUUECKUX ILIETISIX; - YACTOTHBIE XapaKTEPUCTHUKU U BPEMEHHbIE Xapak-
TEPUCTHKH JEKTPUUECKUX IIETIeH; - OCHOBBI TEOPUH YETHIPEXIIOIIOCHUKOB, B TOM YHUCIIE C OOpaTHOM CBsI -
3b10; - OCHOBBI TEOPHUU IIeTIeH ¢ pacrpeAeeHHbIMU MTapaMeTpaMu; - OCHOBBI TEOPUHU aHAJIOTOBBIX JJIEK-
TPUUYECKUX (DPUITBTPOB; - OCHOBBI TEOPUU HEIMHEHHBIX PE3UCTUBHBIX LIETICH

—  yYMeTb - OIIUCHIBATh U OOBIACHATDH MPOLECCH B 3JEKTPUUYECKUX LETISIX; - CTPOUTH MOJIENH JJIEK-
TPUYECKUX IENel, NPOBOAMTH MX AaHAJIU3; - YNTaThb JIIEKTPUUYECKUE CXEMBI PATUOIIEKTPOHHBIX
YCTPOICTB; - paCCUUTHIBATh M aHAJIU3UPOBATh IEKTPUUECKUE 1IETIH B YCTAHOBUBIIEMCS U HEYCTaHOBUB-
HIeMcsl pekKMMax Ha NepcoHaabHbix OBM

— BJaJeTh - HaBbIKAMU SKCIIEPUMEHTAJIBLHOTO MCCIIEI0BAaHUS AIEKTPUUECKUX LIeTel B paMKax
(bu3NYECKOro U MaTeMaTHYECKOr0 MOJIETUPOBAHUS

4. O0beM JMCHUIIMHBI M BU/bI y4eOHOH padoThl
OO01ast TpyI0€eMKOCTb JUCLUIUINHBI cOCTaBIsIeT 8.0 3aUeTHBIX €IMHMIIBI U IIPECTaBIeHa B Ta0IH -

ue 4.1.
Tabmuna 4.1 — Tpy1oeMKOCTh AUCITUILUIMHBI
Bupl yueOHO A€ TEIIBHOCTH Bcero yacos CemecTpsl
2 cemecTp 3 cemectp

AyrmutopHsble 3aHATHS (BCETO) 144 64 80
Jlexun 62 26 36
[IpakTnueckue 3aHATUS 40 22 18
JlaGopaTtopHbIe pabOThI 32 16 16
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KonTpoas camocTosTensHON paboThl (KypcoBOH 10 10
IPOEKT / KypcoBasi pabora)

CamocrosTenbHas paboTa (BCero) 108 44 64
OdopmiieHre 0TYETOB 110 JIA0OPATOPHBIM 26 10 16
pabotam

[TpopaboTka JIEKIIMOHHOTO MaTepuaia 27 11 16
[ToaroroBka K MpakTUYECKUM 3aHSATHUSIM, 55 23 32
ceMHUHapam

Bcero (0e3 ax3aMeHa) 252 108 144
IToaroroBka u caya sK3amMeHa 36 36
OO6mast Tpy1I0€MKOCTb, 4 288 108 180
3avetHbie EnuHUIBI 8.0 3.0 5.0

5. Conepxxanue I1MCUMILIHHBI

5.1. Pa3gennl AMCHUILIMHBI M BUALI 3AaHATHNA
Paziensl TUCIUIUTAHEI ¥ BUBI 3aHATHN PUBEICHBI B Ta0mmiie 5.1.

Tabmmua 5.1 — Pa3aensl UCHUIIINHLI U BUABI 3aHATHI

) = ) o) a § % §
o o o o o O = 5
B = © S © S = 0 =
: s ) s s oS 20
HasBanus pasnenoB MTUCIHUIUIAHBL i ) o, o, > o O & &
= = e = g s O ==
8, & = S o g & %
= | 5| @ | ¥ | mg| gz
2 cemecTp
1 Beenenue. OCHOBHBIE MOJIOXKEHUS 4 4 2 7 0 17 | OIIK-7
TEOPUU DIEKTPUUECKUX IeTei
2 MeTtonanl aHa/In3a JIMHEWHBIX DJIEK- 6 6 4 10 0 26 | OIIK-7
TPUYECKHX IETIel B YCTAHOBUBIIIEMCS
pexume. MeTo] KOMIUIEKCHBIX aM-
TTUTY/T
3 DKBUBaJICHTHbIE TIPE0OPA30BaAHUS 2 2 0 5 0 9 |OIIK-7
Y4acCTKOB II€TIN
4 MeTto/Ibl aHAJIN3a CIOKHBIX IICIICH B 6 6 6 11 0 29 | OIIK-7, IIK-
YCTaHOBUBIIEMCS PEKUME 5
5 KoMIuTeKCHBIE M OIEpaTOPHBIE 6 4 4 10 0 24 | OIIK-7, IIK-
cxeMHbIe (DYHKIUH 1end. YacToTHBIe 5
XapaKTepPUCTUKU
6 YacToTHBIE XapaKTEPUCTUKHU PEaK- 2 0 0 1 0 3 |OIIK-7, IIK-
THUBHBIX JIBYXTIOJIOCHUKOB 5
Hroro 3a cemectp 26 22 16 44 0 108
3 cemecTp
7 Pe30HaHCHBIE LENH MPU TapMOHUYE- 6 4 4 14 10 28 | OIIK-7, IIK-
CKOM BO3JI€HCTBUU 5
8 OCHOBBI TEOPHUU YETHIPEXITOTKOCHH- 4 4 0 10 18 |OIIK-7, IIK-
KOB 5
9 ®unbTpsl 6 0 4 8 18 | OIIK-7, IIK-
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5

10 Llenu ¢ pacnpeneneHHbIMU I1apa- 6 2 4 10 22 |OIIK-7, IIK-
MeTpamu. JJJIMHHBIE TUHUU 5
11 O6mme cBeneHus 0 MePEXOTHBIX 6 4 4 14 28 | OIIK-7, IIK-
npoueccax. Kiaccuueckuii u onepa- 5
TOPHBIA METO/Ibl aHAJIM3A LIETIU B
MIEPEXOHOM PEXUME.
12 BpemeHHbIe XapaKTEepUCTUKU U UX 2 0 0 1 3 | OIIK-7, IIK-
CBSI3b C YACTOTHBIMU 5
13 Henuuelusie 1ienu 6 4 0 7 17 |OIIK-7, TIK-
5
Hroro 3a cemectp 36 18 16 64 10 144
Uroro 62 40 32 108 10 252
5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIIUSIM)
CopneprkaHue pa3zienoB TUCHUILIKMH (TI0 JIEKIUSAM) IPUBEIECHO B Tabnuie 5.2.
Tabmuia 5.2 — ConeprkaHue pa3faesnoB JUCHUIUIAH (10 JICKIHSIM)
3 =
3 =
Z = 5
HasBanus paznenos ConeprxaHue pa3/ienoB JUCHUILIUHBI 110 JIEKIHUAM 2z &5
o S E
= g =
& o 2
= S
2 cemectp
1 Beeaenue. OcHoBHBIE | OCHOBHBIE ONIPEACIICHUS U MOHATHUS. DIEKTPUUECKUI 4 OIIK-7
TIOJIOKEHUS TEOPUU TOK, HaIIPSDKEHUE, SHEPT U, MOLHOCTb. DJIEKTpHUUe-
ANEKTPUUECKUX Lienei CKasl 1IeTlb, KOMIIOHEHTHI, Tonojorus. [lonstue nByx-
IOJIFOCHUKA, YETBIPEXTIOIIOCHUKA, MHOTOIIOIFOCHUKA.
Turbl 3eMeHTOB (JInHEeliHbIe, HeJIMHENHHbIE U Tlapa-
MeTpuue-ckue). VineanbHble 37IEMEHTHI: CONTPOTUBIIE-
HUE, UHIYKTUBHOCTb, EMKOCTb, UCTOYHHUKH HaIpsiKe-
HUS ¥ TOKa. BompTamnepHble XapakKTEpUCTUKU. 3aBH-
CUMbI€ UCTOYHUKH. CXeMBbI LIenu (CTPYKTYpHBIE,
NPUHIUIHAIbHBIE, SKBUBAJICHTHBIE). THIIOBBIE BXO/I-
HBIE BO3CICTBUSA B TeopHH Leneil. OCHOBHBIE COOT-
HomeHus: 3akoHbl OMa, Kupxroga, 6ananc MoIHo-
CTEH. YCTaHOBMBIIMICS U HEYCTAHOBUBILHICS PEKU-
MBI paboThl 1enu. [IpuHIMNI cyneprno3uiy B TMHEH-
HBIX dJeKkTpudeckux 1ensx (JIDIl). Marematuueckas
Mmozens 1enu (MMILI) B Buzie cucteMsl ypaBHEHHH.
OcHoBHasl cucTeMa ypaBHEHHH 1eKTPUYECKOro paB-
HOBECHS LIETIH
Hroro
2 Mertonp!l aHasIM3a O60ocHOBaHME BBIOOpA TAPMOHUYECKOTO CUTHAA, €r0 OIIK-7

JIMHEHHBIX
3NEKTPUYECKUX LIETIEN B
YCTaHOBUBILIEMCS
pexume. Meton
KOMIIJIEKCHBIX aMIUTATY/]T

napameTpsl. [TocTossHHOE BO3/IeCTBHE — KaK YaCTHBIM
Clly4ail rapMOHMUYECKOro. MeTos1 KOMIUIEKCHBIX aM-
mwutyn (MKA), anredpaunzanus MMII, 3akorsr OMa u
Kupxroda B koMIuiekcHoii hopme, 6amaHC MOIITHO-
cTel B KOMIUIEKCHOU (hopme. BekTopHbIe AruarpaMMbl
TOKOB M HAaIIPSIKECHUN
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Htoro

3 DKBUBaJIEHTHbIE Omnpenenenne YKBUBAJIEHTHBIX Y4aCTKOB 1enH. Buipl OIIK-7
npeoOpa3oBaHus coeZIMHEHUs (II0CiIe10BaTelIbHOE, NapaljIelIbHOE, CMe-
Y4acTKOB LI€TIN IIAHHOE), UX SKBUBAJICHTHOE MPEOOpPa30BaHUE; IKBH-

BaJICHTHOE IIpe0o0pa30BaHNe HCTOUHUKOB TOKA U

HaNpsDKEHUS; IEPEHOC UCTOUHUKOB TOKA U HaIIPsDKe-

HUS B APYTUE BETBU

Hroro 2
4 MeTonanl aHalm3a VYMeHbllIeHHE YHhCclIa HCKOMBIX HEM3BECTHBIX. MeTox 6 OIIK-7,
CJIOXKHBIX LIEIel B KOHTYPHBIX TOKOB U METOJ] Y3JIOBBIX ITIOTEHLIMAJIOB. [IK-5
YCTaHOBUBILIEMCS Marpuunas gopma 3anucu MMI] u ee permenue. Ma-
pexume UIMHHBINA METOJ1 aHa/IM3a Lienel Ha 0a3e MeToa y3Jo-

BBIX [TOTeHLMAI0B. MeToxn HanoxeHus. Meron 3kBu-

BAJICHTHOT'O T€HEepaTopa

Hroro
5 KoMIuiekcHbBIE U BxomHbie, BRIXOAHBIC U TIEpeIaTOUHbIC (PYHKITMH OIIK-7
oIepaTopHble cXeMHble | 1enu. OnpeseneHue aMmInTyAHO-4acTOTHBIX (AUX)
(bYHKIIUY TIETIH. u (azouvacToTHbIX (DUX) XapakTepucTHK Ha O6a3e
YacTtoTHbIE KOMIUIEKC-HOM (QyHKIMH. YacTOTHBIE XapaKTEPUCTUKU
XapaKTepUCTUKU RC, RL -neneit. OCOOEHHOCTH YaCTOTHBIX XapaKTePH-

CTHK LIETIEH, KOTOPBIE COAEPKAT OAUH PEAKTUBHBIN

JJIEMEHT, HE-CKOJIbKO OJHOTUITHBIX PEAKTUBHBIX JJIE-

MEHTOB, Pa3HOTHUIIHbIE PEAKTUBHBIE 1eMEHThI. [ToHs-

THe noyiockl nmpo-nyckanus nenu (I1I1L), meToauka

onpenenenus HI1L[. @unbTpel HUKHUX YaCTOT, BEPX-

HUX YaCTOT, IIOJIOCHO-IIPOITYCKAIOLIUE U PEKEKTOP-

HbIE

Hroro
6 YacToTHbIe Omnpenenenue peakTuBHOTO ABYXMomocHuka (PJI), OIIK-7,
XapaKTepUCTUKH ocobennoctu AUX u ®UX PJI; nuarpammbl peakTuB- IIK-5
PEaKTUBHBIX HBIX CONPOTUBJIEHUH, OCHOBHBIE MpaBUia UX MO-
JIBYXTIOJIFOCHUKOB ctpoenus; Ilpumenenune nuarpamm PJI[ nist kaue-

CTBEHHOTO aHanu3a YX nemneu ¢ MabIMU OTEPs-

Mmu.lIpumenenne OBM jui pacueTa KOMIUIEKCHBIX

BXOJIHBIX U NIEPEJaTOYHBIX (PYHKIIUN, YACTOTHBIX Xa-

PaKTEPUCTUK IEKTPUUECKUX LICNIEN, aBTOMATU3aLUs

pacuera.

Hroro 2
Hroro 3a cemectp 26

3 cemecTp

7 Pe3onaHCHBIE LIeNY NP | SIBIIEHUE PE30HAHCA U €r0 3HAYCHHUE B PAJUOTEXHUKE 6 OIIK-7,
rapMOHUYECKOM 1 eKTpocBs3u. [locnenoBarenbHblil U apaiesb- [IK-5
BO3CUCTBUH HBI PE30HAHCHBIE KOHTYpPBI. P€30HaHC HanpspKkeHus,

toka.llocnenoBarenbHbli KoneOaTenbHbIN KOHTYp. Pe-
30HaHCHas yactora. OnpeneneHue TOKa U HalpsbKe-
HUM Ha y4acTKe Lenu Mpu pe3oHaHce. BekropHas
auarpamma. JHEpreTU4eCKUe COOTHOILIEHHUS IIPU pe-
30HaHce. BxogHoe conporuBienue KoHTypa. Yactor-
HbIE XapaKTEPUCTUKHU: PE30HAHCHAs KpUBas (aM-
IUTUTYIHO-4aCTOTHAs U (ha30-4acTOTHAs XapaKTepu-
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CTUKH). AOCONIOTHAs ¥ OTHOCUTEJIbHAS PACCTPOUKA.
JoOpotHOoCcTh KOHTYpa. M30upaTenbHOCTD U mosioca
npomyckanus. Koaduiment nepenaun KOHTypa 1o
HarpsiKeHU0. TUTIBI MapasuiebHBIX KOne0aTeIbHbIX
KOHTYPOB (TIPOCTOM, ¢ pa3aeIeHHbIMH HHTYKTHBHO-
CTSIMH, pa3eJICHHBIMH €EMKOCTSIMH), 0000IIIeHHAS
cxeMma. Pezonanc TokoB. Pe3onancHas yacrora. Pe3o-
HaHCHOE conpoTuBieHue. OnpenesecHue TOKOB B BET-
BsiX. BekTopHas quarpamMmma. MoOIIHOCTB P Pe30-
HaHce. YacTOTHBIE XapaKTEPUCTUKU MTPOCTHIX U CIIOXK-
HBIX MMapajuIeIbHBIX KOHTYpOB. BiusiHUe BHEIITHUX
LIeTel Ha YaCTOTHBIE XapaKTEPUCTUKUA KOHTYPOB.

Htoro

8 OCHOBBI TEOpHH
YETBIPEXIIOIOCHUKOB

Omnpenenenre u KiaccuuKaIus 4eThIPEXIMOTIOCHU-
KOB. OCHOBHBIE YPAaBHEHHUS YETHIPEXIIOIIOCHUKOB
[lepBuuHbIe MapaMeTphl YETHIPEXIOIIOCHUKOB. Co-
€IMHEHUE YEThIPEXIIOIIOCHUKOB. BxonHbIe 1 iepena-
TOYHbIE (DYHKIIMH YETHIPEXIIOIIOCHUKOB IPHU MPOU3-
BOJIBHOM Harpyske. XapakTepUCTUUECKHE NTapaMeTPhbI
ITACCHBHBIX YETHIPEXITONIOCHUKOB. KackaHoe coenn-
HEHUE XapaKTEPUCTUUECKHU COITIACOBAHHBIX YEThIPEX-
MTOJIFOCHUKOB. UeThIpEXTMOIIOCHUKU C 00paTHON CBSI-
3b10

Hroro

OIIK-7

9 ®unbTps

Hasnauyenune u xnaccudukanmst GuisTpoB. [Tomockr
MIPO3PAYHOCTH U 3aAepkuBaHusA.O0mui aHaau3
¢ubTpoB 6e3 noteps. PunbTphl THHA «K». OUIBTPHI
HWKHHMX 4aCTOT, BEpXHUX 4acToT. [Ipenmyiectsa u
HemocTaTku GuIIbTpoB TUNA «K». OUIBTPHI THIIA
«M». TlocnenoBarenbHO-ITPOU3BOAHBIE U NTapal-
JIEIIbHO-TIPOU3BO/IHBIE MTOJTy3BEHbS: BBIBOJ, OOIINI
aHanu3, npumepsl.be3biHnykTHBHBIE QrabTphI. [1ac-
cuBHbIe 1 akTHBHBIE RC-punpTpe1. KoppekTops! ya-
CTOTHBIX XapakTepucTHK. [lonmHoOMManbHbIE

GUIBTPEI

Htoro

OIIK-7,
IIK-5

10 Lenu ¢
pacrpeneneHHbIMU
napamerpamu. J[ImHHBIE
JMHUH

JIByxnpoBOoHasI IMHUS KaK MIPUMEp LIEMH ¢ pacrpeie-
JIeHHbIMU NlapameTpamu. [lepBuuHbIe mapameTpsl of-
HoponHoU nuHuK. [{uddepeHnnanbHble ypaBHEHUS
TUHUU. Penenne ypaBHEHUH 151 yCTaHOBHUBILIETOCS
rapMoHu4eckoro Bo3zzaeiicTeus. [lagaromas u otpa-
’KCHHAas BOJIHBI B TMHUU. BTOpHYHbIe mapaMeTpsl:
BOJTHOBOE CONIPOTUBIICHUE, KOd(DPHUITUEHT pacmpo-
CTpaHeHus (3aTyxaHus U ¢a3bl). YCI0OBHUS HEMCKaXKEH-
HoM nepenadyn. PazoBas U rpynIoBasi CKOpOCTH U
JUTMHA BOJIHBL. YPaBHEHMS JIMHUU B TUIIEPOOINYECKUX
¢byHknusax. BxonHoe conpoTuBienue quHuu. JInnus
KaK 4eThIpexnoatocHUK.JIunus 6e3 noreps Pexumel B
JIMHUY TIPU Pa3INYHBIX BUIaX Harpy3KH (COTJIacoBaH-
Hasl Harpys3Ka, XOJIOCTOM X0/, KOPOTKOE 3aMbIKaHUE,
peakTUBHas Harpys3Kka, HECOIJIaCOBaHHOE aKTUBHOE U
KOMIUIEKCHOE corpoTusieHue). Koadduuuent orpa-

OIIK-7,
IIK-5
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xenus. KoagdunueHnt Oeryieit u cTosdeii BOIHBI.
JlvHwMsI, Harpy>KeHHAs! aKTHBHO-PEAKTHBHBIM COTIPO-
TUBJIEHUEeM.JIMHUS KaK corsacyroomuii Tpancdopma-
TOp, KaK U30JIATOpP, KaK PEAKTHBHOE COMPOTUBIICHUE,
KaK KOHTYp, Kak duzep, kak popMupoBarenb mpsmo-
yTOJBHBIX UMITYNTbCOB.IloHSATHE S-TTapaMeTpoB
YETHIPEXIOIFOCHHUKA, BKIFOUCHHOTO MEXKTY JUTMHHBI-
MU JIMHASIMA

Htoro

11 O61mme cBeneHus o

Kiraccnuecknii
ONEePATOPHBIN METO/IbI
aHaJu3a 1eny B
MEPEXOIHOM PEKUME.

NEPCXOAHBIX IMPOLECCax.

[Tepexoansrit npouecc (I1I1) kak yacTHbIM cayyait
HEYCTaHOBUBUIETOCS peXHUMa. YCIOBUS BO3SHUKHOBE-
Hus III1, nmurensHocTts [T, 3akoHB KOMMYyTAITUU
U1 TMHEWHOM 1ieny. HavanbHble yCI0BYSI: HE3aBUCHU-
MbI€ U 3aBHCHMBIE, HYJIEBbIE U HEHYJIEBbIE, METO/IUKA
OIIpEETIEHNS 3aBUCUMBIX HayaJIbHBIX yCJIOBU. Me-
Toapl aHanu3a 111, kak criocoObl perenus qudde-
PEHIMAIIBHOTO YPABHEHMSI ISl MOAEIH MOCIEKOMMY-
TalMOHHOM 11enu. BeIHyKieHHast 1 CBOOOTHAS COCTaB-
JSIOLIUE, XapaKTEPUCTUUECKOE YpaBHEHUE LIEMH,
CBSI3b BHJIa KOPHEH XapaKTepUCTUYECKOr0 YpaBHEHHUS
U XapakTepa CBOOOHBIX COCTABIISIONINX; ONpeiene-
HUE TIOCTOSIHHBIX UHTErPUPOBaHUS, TIOPSA0K pacueTa;
IIPaKTHUYECKasi OTPaHUYEHHOCTh IPUMEHEHUS METO-
na.Anrebpan3anus qudPepeHnnanTbHOT0 ypaBHEHUS
MOCIEKOMMYTAIIMOHHOM cucTeMbl. [Ipeobpa3zoBanue
Jlannaca, TeXHHMKa Mepexo/ia K OpUTruHaly, HEKOTOpbIe
cBoMcTBa npeodpazoBanus no Jlamnacy. [lonsrue
OTIEPaTOPHOTO BXOJHOTO COIIPOTUBIICHHMSI IBYXIIOJIOC-
Huka. [lopsaok pacuera onepaTopHbIM METOJIOM.

Hroro

OIIK-7,
IIK-5

12 BpemeHnnble
XapaKTEPUCTUKU U UX
CBSI3b C YACTOTHBIMU

UcnbitaTenbabie curHansl. OnpeaeneHre nepexonaHoi
Y UMIYJBCHON XapaKTePUCTHK, PAa3MEPHOCTh XapakK-
TEPUCTHK, UX B3aUMOCBS3b.BBIBOJI COOTHOIIICHHUI,
CBSI3BIBAIONIUX OINEPaTOPHBIC U BpEMEHHbIE (DYHKITUU

HUroro

OIIK-7,
IIK-5

13 Henuneinsle nemnu

Omnpenenenre, KOMIOHEHTHBIE YPaBHEHHUS, CBOMCTBA:
HEMPUMEHUMOCTh IPUHIUIIA HAJIOKEHUS, CII0C00-
HOCTb CO3/1aBaTh KOJIeOaHUsl HOBBIX YacCTOT; cTaTUYe-
ckue u nuddepenuanbapie mapameTpsl; Bua qudde-
PEHLUAIILHOTO YPABHEHMS ISl HEJIMHENHBIX LIETIEH,
OTCYTCTBHE 001X METO/I0B perieHus. [ paguueckue
METO/Ibl aHAJIN3a HEJIMHEHHBIX PE3UCTUBHBIX LEIEH.
O6mas xapakTepucTuka rpadpudeckux MeTo1oB. Me-
TOJI IIPOEKIUI; METOJ IIEPECEYCHMS] BOJIBTAMIIEPHBIX
XapaKTEPUCTHUK U METOJ] SKBUBAJICHTHBIX XapaKTEpH-
CTUK Ha IpuMepe aHanusa npocrenmux HII mocrosH-
HOT'O TOKa, COCTOSIIIUX U3 MOCIIEN0BATEIBHOTO WITN
NapajuIeIbHOTO COCIMHEHHUs IBYX HEJIMHEHUHBIX dJIe-
MEHTOB. [IoHATHE O TMHAMHYECKUX XapaKTEPUCTHUKAX
HII. lunamuyeckue XxapakTepUCTUKU HEYIpaBJIsie-
MbIX HO. ITocTpoeHne tnHaMHUECKUX XapaKTEPUCTHK
anekTpudecku ynpasisgeMmbix HO. [Ipumenenne nenu-

OIIK-7,
[IK-5
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HEWHBIX PE3UCTUBHBIX LIeTIeH A CTaOUIU3aluu TOKa
(HampspKEeHUs ) U OTpPaHUYEHUS KoJleOaHUN. AHATTUTH-
yeckue metoasl aHanu3a HIL. [lonstue anmpokcuma-
U, GYHKIUA, HanOoJIee 9acTo UCIIOIb3YeMbIe JIIs
anmpoKkcuManuu xapakrepuctuk HO; cmocobs! (kpu-
TEPUHU, YCIOBUS) MPUOIMKEHUS alllIPOKCUMUPYIOIIEH
(YHKIIMH K anlpOKCUMUPYEMOU XapaKTepUCTHKE,
orpeneneHne ko3 uimenTos anmpokcumarin. He-
JTUHEIHOe CONPOTUBIICHHE NMPU TAPMOHUYECKOM BO3-
JEHCTBUM: 00pa30BaHUE TAPMOHUK, PACUET aAMILTUTY]T
TapMOHMK METO/IaMU KPATHBIX AYT U TPEX OPAHMHAT.
Henuneiinoe conpoTuBieHne npu OUrapMOHUYECKOM
BO3JIEMCTBHM: 00pa30BaHUE BHICIINX TAPMOHUK U
KOMOWHAITMOHHBIX COCTaBISIOMUX. [ToHsATHE 0 KOA(-
(bUIMeHTe HeTMHEHHBIX HCKaKCHHUIA

Hroro 6
Hroro 3a cemectp 36
Uroro 62

5.3. Pa3neJsibl AMCUMIVIMHBI M MEKIUCHUILUINHAPHBIE CBSI3M ¢ 00ecneYrBaloMMH (MpeablIyIHMH)

U o0ecneynBaeMbIMH (NOCJAEAYOMIUMHU) JUCHUATIIMHAMHA

Paznensl quCHUIUIMHBL M MEXIUCUUIUIMHAPHBIE CBSI3U C 00ECTEUMBAIOIIMMHU (MIPEABIAYIIUMU) U
o0ecrnieyrBaeMbIMH (TTOCIIEAYIOIIMMHI) TUCIUIIMHAMU NIpe/ICTaBlIeHb! B Tabmuue 5.3.
Tabmuma 5.3 — Pa3iensl IUCIMIUIMHBI 1 MEKIUCIUTUIMHAPHBIC CBS3U

HaunmenoBanue
JUCITATUINH

Ne paznenoB qaHHOW MUCHIUIUIAHEIL, 1711 KOTOPBIX HEOOXOUMO U3yUeHUE
00€eCIIeunBarOIMX U 00eCIIEUNBAEMBIX TUCIIUILINH

2 3 4 5 6 7 8 9

10 | 11 | 12 | 13

[IpenmecTByronme quCUUILIMHBI

1 MaremaTtnka

+ |+ |+ |+ |+

2 ®usuka

+ |+ |+ |+ |+

HOCJ'ICIIYIOIJ_II/IC JAUCHUIIINHBI

1 Pagnorexunueckue
LIENN U CUTHAIEI

+ |+ |+ |+ |+ ]+ |+ |+

2 CxeMOTEXHHKa aHa-
JIOTOBBIX AJIEKTPOHHBIX
YCTPOMCTB

5.4. CooTBeTcTBHE KOMIIETEeHIIMIi, GOPMHUPYEMBIX PH U3YyYEeHUM TUCHHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU HM3YUYEHUH IUCIUIUIMHBI, M BHJIOB 3aHATHN
MPEICTAaBICHO B Tabmuiie 5.4.
Ta6muia 5.4 — CooTBETCTBHE KOMIIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCHUIUIMHBI, U BUOB 3aHS -

THH
< Bunnl 3aggtuii
=~ —~
= - 2 ~
5 . 3 S = g
5 i ™ S, E S, DopMbI KOHTPOJIS
= = = S = S
o (o8 lg o <
N = é’a) o
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OIIK-7 + + + + + KonTponpHas padora,
Jomarmuee 3aganue, OT-
4eT 10 J1abopaTopHOit
pabote, Onpoc Ha 3aHs-
THaX, Tect, OTUeT MO

KypcoBoii pabote

[1K-5 + + + + KonTponpHas padora,
JlomaniHee 3a/1aHue,
Omnpoc Ha 3aHATHIX,
TecT, OTUeT 10 Kypco-

BOH pabote

6. UnTepakTBHBbIE MeTOABI M (GOPMBI OPraHU3aALMU 00yYeHH s
He npenycmorpeno PVYIIL.

7. JJaGopaTtopHbie padoThI

HaumeHnoBanue nabopaTopHbIX paboT npuBeaeHo B Tabauue 7.1.
Ta6muna 7.1 — HaumeHnoBanue 1abopaTopHbIX paboT

8 Y =
I -
3 =
Z 25
]
Ha3zBanus pa3znenos HaumeHnoBanue 1ab0paTopHBIX padoT ZF &5
S S £
= g =
2 o 2
= S
2 cemecTp
1 Beenenue. OcHoBHble | M3ydyeHHe U3MEpUTENIbHBIX TPUOOPOB, pabodero 2 OIIK-7
TI0JIOKEHUS TEOPUU cTenza. Mzmepenne napaMeTpoB rapMOHMYECKOIO KO-
NEKTPUUECKUX Lieneit nebaHus
Hroro
2 Metonp! agann3a Hccnenoanne aMumMTytHO-(pa30BbIX COOTHOIICHUI OIIK-7
JIMHEMHBIX B nnpocteimux RL-, RC-, RR- nemsix
DIEKTPUYECKHUX UETeH B |y 4
YCTaHOBUBILIEMCS
pexkume. Meton
KOMIUIEKCHBIX aMIUTUTY/I
4 MeToanl aHalInu3a Hccnenosanue pa3BeTBIEHHON JUHEWHON 1IENU B CTa- 6 OIIK-7
CJIOXKHBIX 1eneil B LIMOHAPHOM PEKHMME MTPU FApMOHUUYECKOM BO3/IEH -
YCTaHOBUBIIEMCS CTBUHU
pexume Wroro
5 KomruiekcHele 1 HccnenoBanue nepeaaTouHbIX (PYHKIMHA B HETISIX Hep- OIIK-7
ONEpPATOPHBIE CXEMHBIE | BOTO MOPSAIAKa
(GYHKIUH LIeTH. Hroro 4
YactoTHbIE
XapaKTEePUCTUKHU
Hroro 3a cemectp 16
3 cemecTp
7 Pezonancusle nienu npu | [locnenoBarenbHblii U MapajuienabHbI KonebaTeabHbIe 4 OIIK-7
rapMOHHYECKOM KOHTYPBI
BO3CUCTBUH Virtoro
9 ®unbTphI AxTuBHbII RC-punbtp OIIK-7

CornacoeaHa Ha noptane N2 28580

10



Htoro

10 Henu ¢ UccnenoBanue pacripeesieHust HAMPsKEHUs BJIOJIb OIIK-7
pacrpeneneHHbIMU JIMHUU B Pa3HbIX PEKUMaAX
napamerpamu. J[JImHHbIE Hrtoro 4
JIMHUU
11 O6mume cBeneHus o AHann3 NepexoIHbIX MPOLECCOB B IEMAX MEPBOTO MO- 4 OIIK-7
MEePEXO/IHBIX MPOIEcCax. | psaKa
Knaccnqecxpfn u Hroro 4
ONEePATOPHBIN METOIbI
aHaJM3a ey B
MEPEXOIHOM PEKUME.
Hroro 3a cemectp 16
Hroro 32
8. lIpakTHyeckue 3aHATHSA (CEMUHAPBHI)
HanMeHoBaH#e MPaKTUYECKUX 3aHATUN (CEMHHAPOB) MPUBEICHO B Tabmmile 8. 1.
Tabmuua 8.1 — HaumeHOBaHME MPAaKTUYECKUX 3aHATUH (CEMHUHAPOB)
A v =
I -
2 s 5
Z > 5
HasBanus pasnenos HaumeHoBaHMEe IPaKTUUECKUX 3aHATUHN (CEMHHAPOB) - =5
o) S E
= o =
2 o 2
= S
2 cemecTp
1 BBenenue. OcuoBHble | MaeanbHble MaCCUBHEIE JIEMEHTHI. KOMIIOHEHTHEIE U 4 OIIK-7
MOJIOXKEHUSI TEOPUU TOMNOJIOTUYECKHUE YpaBHEHHUs. M 1eanbHble HCTOYHUKN
AIEKTPUUECKUX IIeTneit HarpsikeHus: 1 TokaOCHOBHAsI CUCTEMA YpaBHEHUI
3NIEKTPUYECKOro paBHOBECHs LienH. bananc MouHo-
crel. Llenu npyu BO31€MCTBUU NIOCTOSHHBIX HAIIPsIKe-
HUW U TOKOB
Hroro
2 Meronp! aHasu3a 3axonsl OMa u Kupxroga B KoMIIIeKCHOM (opme. OIIK-7
JIMHENHBIX BekropHble nuarpaMMbl TOKOB U HalpsKeHUMMeTon
ANEKTPUUECKHUX IIENel B | KOMIUIEKCHBIX aMIUIUTY]L
TaHOBUBIIIEMCSI
YCTaHo eMme Hroro 6
pexume. Meton
KOMIUTEKCHBIX aMIUTUTY/T
3 DKBUBaJIEHTHbIE DOKBHUBAJICHTHBIE TPEOOPA30BAHNUS 2 OIIK-7
npeoOpazoBaHus Hroro 2
YYaCTKOB ILIETIH
4 Metoibl aHanM3a MeToapl KOHTYPHBIX TOKOB U Y3JIOBBIX HaIPSKEHUM- 6 OIIK-7
CJIOXKHBIX LIeIel B Merto1 5KBUBJIECHTHOT'O T'€HEPATOPA U METOJT HaJIOXkKe-
YCTaHOBUBILIEMCS HUU
peAumMe Hroro
5 KommuiekcHbie u KommnekcHsie (cxemuble) pyHKIMU. YacTOTHBIE Xa- OIIK-7,
omnepaTopHbIE CXeMHbIe | pakTepucTukH. [lomoca nponyckanusOnepaTopHbIe U [1K-5
(GyHKIMH LIeTTH. KOMITJIEKCHBIE (DYHKIIHH B CXeMaXx C 3aBUCHMBIM HC-
YacroTHbie TOYHUKOM
XapaKTEePUCTUKHU Hroro 4
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Hroro 3a cemectp 22
3 cemecTp
7 Pezonancusle 1ienu npu | [TocnenoBarenbHbli U apajuleabHbIN KonebaTeabHbIe 4 OIIK-7,
rapMOHUYECKOM KOHTYpbI. TUIbI NapajuieabHbIX KoieOaTeIbHbIX [IK-5
BO3CHCTBUH KOHTYPOB (IIPOCTOH, C pa3feI€HHbIMA HHAYKTUBHO-
CTSIMH, pa3eIeHHbIMU €EMKOCTAMHU). Biusinue BHem-
HUX LIETIEN Ha YaCTOTHBIE XapaKTEPUCTUKU KOHTYPOB
Hroro
8 OcHOBBI TEOpUH OcHOBHBIE YpaBHEHUS YETHIPEXIIOIIOCHUKOB [lepBuu- OIIK-7,
YETBIPEXIIOJIOCHUKOB HBIE NTapaMETPhl YETHIPEXIIOMIOCHUKOB. COoeIMHEHNE IIK-5
YETBIPEXIIOIOCHUKOB.
Hroro 4
10 Henu ¢ Pemenne ypaBHeHUI 111 yCTaHOBUBILIETOCS TapMO- OIIK-7,
pacnpeesIeHHBIMU HU4ecKoro Bo3zaelcTeus. [lanaromas n orpakeHHas IIK-5
napaMmeTrpamu. [nuHHbIE | BOJHBI B IMHUU. P&XKUMBI B IMHUU TPU PA3IUYHBIX
JVHUH BHJIaX Harpy3KH
Hroro
11 O6mme cBeneHus o Mertoapl aHaM3a MEPEXOIHBIX MPOLIECCOB B LENH. 4 OIIK-7,
nepexoAHbIX nponeccax. | Kimaccuueckuid u onepaTopHbIid METOIBI. I1K-5
Knaccnqecmin 51 Hroro 4
OIIEpaTOPHBII METO/BI
aHaJIM3a Lenu B
NEPEXOIHOM PEXKHUME.
13 Henuuelinblie nienu Mertoa npoeKuuii; METO/I IEPECEUECHUS BOJIbTaMIIEP- 4 OIIK-7,
HBIX XapaKTEPUCTUK U METOJ SYKBUBAJICHTHBIX XapaK- IIK-5
TEPUCTHUK Ha IpuMepe aHanmsa npocrenmux HI no-
CTOSIHHOTO TOKA, COCTOSIIIIMX U3 IIOCJIEA0BAaTEIEHOTO
WM NTapaJIIEIbHOTO COEAMHEHUS IBYX HEJTMHEHHBIX
JJIEMEHTOB.
Hroro 4
Hroro 3a cemectp 18
Hroro 40

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMHUPYEMbIE KOMIIETCHIINHU TIPE/ICTABIICHBI B

tabmure 9.1.
Ta6mua 9.1 — Busasl caMocTosITebHON paboThl, TPYJI0EMKOCTh U (hOpMUpPYEMblE KOMIETEHIIMH
3 z§
Q = =
v O =
Bunabr camocTosTensHOM & > O
HasBanus pasnenos 5 - S 9 @opMBbI KOHTPOJIA
paboThI 2 s 2
=8 g =
a e g
= o
2 cemecTp
1 Beenenne. OcHoBuble | IloaroroBka k mpaxkTuye- 4 |OIIK-7 JlomaiHee 3a1aHue,

MOJIOKEHUSI TEOPUU
AIEKTPUYECKUX LIETIEN

CKHUM 3aHSTHSM, CEMHHA-
pam

[IpopaboTka JIEKIIUOHHOTO
Mmarepuana

KoHnTposnbHas pabora,
Ompoc Ha 3ausTusax, OT-
4eT 10 JIabOpaTOpHOit pa-
6ote, Tect
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OdopmiteHre 0TIETOB TIO 2

JabopaTOpHBIM paboTam

Hroro
2 Metonp! agann3a [ToaroroBka k mpakTuue- 4 OIIK-7 JloMaiiHee 3aganue,
JUHENHBIX JEKTPUUECKUX | CKUM 3aHSTHUSIM, CEMUHA- KontponsHas pabora, Ot-
IeTIeH B YCTAHOBUBIIIEMCSI | paM 4eT 1o JabopaTopHOi pa-
pexume. Meron [IpopaboTka TeKIHOHHOTO 3 Gore, Tect
KOMITJICKCHBIX aMILTUT

OMILIICKC AMILTATYZ Marepuaia

OdopmieHre OTYETOB T10 3

J1abopaTOpHBIM paboTam

Hroro 10
3 DKBUBaJICHTHLIE [ToaroroBka k mpakTuue- 3 OIIK-7 JlomarliiHee 3a1aHue,
npeoOpa3oBaHusl YIaCTKOB | CKUM 3aHSTHIM, CEMUHA- KontponrHnas pabdora,
Lenu pam Tect

[TpopaboTka JIEKIMOHHOTO 2

MaTepuana

Hroro
4 MeTojbl aHaIU3a [ToaroroBka Kk nmpaxkTuye- 6 OIIK-7, |JlomamiHee 3aaHue,
CJIO’KHBIX 1IETICH B CKHUM 3aHSATUSIM, CEMHHA- [IK-5 Kontponsnas padora, OT-
YCTAaHOBUBILIEMCS PEXKUME | paM 4eT 10 J1JabopaTopHOil pa-

[TpopaboTka TeKIHOHHOTO 3 bore, Tect

Marepuaia

OdopmieHre 0TYETOB 10 2

nabopaTOpHBIM paboTam

Hroro 11
5 KoMIuiekcHBIE U [ToaroroBka k mpakTuye- 6 OIIK-7, JloMamHee 3aganue,
OIIEpPaTOPHBIE CXEMHBIC CKHUM 3aHATUSAM, CEMHUHA- IIK-5 KonrposnsHnas padora, Ot-
(yHKIMM LIeTH. pam 4eT 110 J1JabopaTopHoil pa-
YacToTHBI te, TecT

acto © [TpopaboTka JIEKITMOHHOTO 1 Gore, Tec

XapaKTEePUCTUKU Mareprana

OdopmiieHre 0T4ETOB 1O 3

nabopaTopHbIM paboTam

Hroro 10
6 YacroTHble [IpopaboTka JIeKIIMOHHOTO 1 |OIIK-7, |KoutponbHas paboTa,
XapaKTePUCTUKU Marepuala IIK-5 Tect
PEaKTHUBHBIX Vitoro 1
JIBYXTIOJFOCHUKOB
Hroro 3a cemectp 44

3 cemecTp

7 PezonancHsie 1ienu npu | [logroroBka k mpaktuue- 8 |OIIK-7, |KontposbHas pabora,
TapMOHHUYECKOM CKHMM 3aHSTUSM, CCMHHA- IIK-5 Ompoc Ha 3ausTusax, OT-
BO3/ICHCTBUU pam 4eT 10 1JabopaTopHoil pa-

[IpopaboTka JIEKIIMOHHOTO 2 Gote, Tect

MaTepuana

OdopmiieHre 0TIETOB TIO 4
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JabopaTOpHBIM paboTam

Hroro 14
8 OCHOBBI TEOpUHU [ToaroroBka k mpakTuue- OIIK-7, |JlomalniHee 3aJaHue,
YETBIPEXIIOIFOCHUKOB CKWM 3aHSITHSIM, CEMHUHA- IIK-5 KontponsHas pabdora,
pam Tect
[TpopaboTka JIEKIIMOHHOTO 2
Marepuaa
Hroro 10
9 OunbTpsl [IpopaboTka JIEKIIMOHHOTO OIIK-7, |Omnpoc Ha 3ansaTusx, Ot-
Marepuala [IK-5 4eT 1o JabopaTopHOi pa-
te, TecT
OdopmiieHre 0TIETOB TIO 4 Gore, Tec
nabopaTopHbIM paboTam
Hroro
10 Hemu ¢ [ToaroroBka k mpakTuue- 4 |OIIK-7, |[omamnee 3agaHue,
pacrpeeaeHHbIMU CKHUM 3aHSATUSIM, CEMHHA- IIK-5 KontpomnsHas padora,
napaMmeTpamu. JIMHHBIE | paM Ompoc Ha 3ausTusax, OT-
JTUHUT TIpopaBoTka JEKIHOHHOTO 2 ‘616T nczr nabopaTopHoOi pa-
T T
Mmarepuana oTe, lec
OdopmieHre 0TYETOB 10 4
nabopaTopHBIM paboTam
Hroro 10
11 O6ume cBeneHus o [ToaroroBka k mpakTuue- OIIK-7, JloMamaee 3aganue,
MEPEXOAHBIX MpoLeccax. |CKUM 3aHATUAM, CEMUHA- IIK-5 KonrtponpHas pabora,
Knaccuueckuii u pam Onpoc Ha 3aHaTusx, Ot-
TepaTOPHBIA METOBI YyeT I TOpPHOM pa-
OlepaTop eTox [IpopaboTka JIEKIIMOHHOTO 2 6e cerIaGopa OpHOH pa
aHaJM3a Lemny B MaTepuaa ote, Tect
MEPEXOTHOM PEKUME.
OdopmiteHre 0TIETOB TIO 4
nabopaTopHbIM paboTam
Hroro 14
12 BpemeHnnble [IpopaboTka JIeKIIMOHHOTO 1 OIIK-7, |Omnpoc Ha 3aHATHAX, TecT
XapaKTePUCTUKU U UX Marepuasa IIK-5
CBSI3b C YaCTOTHBIMU Hroro
13 HenuneliHbic 1Ien [ToaroroBka k mpakTuue- 4 OIIK-7, |JlomalniHee 3aJaHue,
CKWM 3aHSITHSIM, CEMHUHA- IIK-5 KontponsHas pabora,
pam Omnpoc Ha 3aHsTUAX, Tect
[IpopaboTka JIeKIIHOHHOTO 3
Marepuaa
Hroro 7
Hroro 3a cemectp 64
[ToaroroBka u cnava sK3a- 36 DK3aMeH
MeHa / 3aueTa
Hroro 144

10. KypcoBasi paGoTa (IpoexT)
TpynoeMKoCTh ayTUTOPHBIX 3aHATHH U (popMHUpyeMble KOMIIETEHIIMH B paMKax BBITOJHEHUS Kyp-
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coBoi paboTHI (1poekTa) mpeactaieHsl Tadmumie 10.1.
Tabmuma 10.1 — TpymoeMKOCTh ayAUTOPHBIX 3aHATHH U (POPMHUPYEMbIe KOMIIETCHIIUN B paMKaX BBITIOTHE -
HUsI KypcOBOH paboTHI (IPOEKTa)

HanmenoBanue ayqMTOpHBIX 3aHATUI

TpynoeMKocCTb,
q

dopMupyembie
KOMIIETEHIIUU

3

CEMCCTP

HOU o0acTu

Hccnenoanue cioKHON JTUHEHMHOM 3JIEKTPUYECKOM IEMH B 4YaCTOT-

10

OIIK-7, IIK-5

Hroro 3a cemectp

10

— MHccnenoBanue cinoHOM JIMHEHHOM 3JIEKTPUYECKON 1IeNH B YaCTOTHOU o0nactu

10.1. TembI KypcoOBbIX padoT (IIPOEKTOB)
[TpumepHas TeMaTuKa KypCOBBIX paboT (MPOEKTOB):

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBaeMOCTH 00y4aroumuxcst

11.1. banjabHble OLEHKH /JIsl 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayutbHBIC OIICHKH ISl 2JIEMEHTOB KOHTPOJIS

. . MaxkcuManbHbI
. MakcumanbHbIN MakcumanbHbIN
DneMeHTHl y4eOHOU 0aJut 3a mepuos Bcero 3a
Oamn Ha 1-yto KT ¢ | Oami 3a nepuoa
NEeSATENbHOCTH Mexny 2KT u Ha ceMecTp
Hayana cemectpa | Mmexay 1KT u 2KT
KOHEIl ceMecTpa
2 cemecTp
JloMarraee 3aganue 4 4 5 13
KonTpomnsnas padota 9 9 12 30
Omnpoc Ha 3aHATHAX 8 8 10 26
Otuet no nabopaTopHOii 6 6 8 20
pabore
Tect 3 4 4 11
Hrtoro makcumyM 3a nepu- 30 31 39 100
on
Hapacrarommm ntorom 30 61 100 100
3 cemecTp
JloMarraee 3aganue 2 2 3 7
KonTpomnsnas pabota 4 4 4 12
Omnpoc Ha 3aHATHAX 3 3 3 9
OTuer 1o KypcoBoi pabo- 8 8 8 24
e
OtyeTt no nabopaTopHOM 3 3 3 9
pabore
Tect 3 3 3 9
Hroro makcumym 3a nepu- 23 23 24 70
on
DK3aMeH 30
15
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Hapacraromum utorom 23 46 70 100

11.2. IlepecyeTt 0a/1J10B B OLICHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 6anIOB B OIEHKH 32 KOHTPOJIBHBIE TOUYKM TPEICTaBIeH B Tabmuue 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

baynel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka

> 90% ot MakcuManbHON cyMMbI OamioB Ha naty KT 5

Ot 70% 1o 89% ot MmakcuMaabHOM CyMMBI OaiioB Ha aaty KT

4
Ot 60% 1o 69% ot makcumasbHOUN cymMmbl OaiioB Ha Aaty KT 3
2

< 60% ot MakcuManbHOU cyMMbl O6astoB Ha aaty KT

11.3. [lepecyeT cymMMbI 0A/1JI0B B TPAAMIMOHHYI0O U MEKAYHAPOAHYIO OLIEHKY

[Tepecuer cymMMbl 0aIIOB B TPAAMIMOHHYIO M MEXIYHAPOJHYIO OIIEHKY INPEJCTaBIIeH B TaOJHIIe
11.3.

Tabmuma 11.3 — IlepecueT cyMMbI 0aJIJI0B B TPAAUIIMOHHYIO M MEXKTYHAPOIHYIO OIICHKY

Hrorosas cymma 6amios,

Onenka (I'OC) YUUTBIBAET YCIELIHO CAAHHBIN Onenka (ECTS)

IK3aMeH

5 (oTM4HO) (3a4TEHO) 90 - 100 A (OTIAHYHO)
85 -89 B (o4enp xoporiio)

4 (xopo1110) (3a4TeHO) 75 - 84 C (xopor0)
70-74 D (ynoBieTBopuTensHO)
65 - 69

3 (yOOBJIETBOPHUTENHHO) (3aU4TEHO) 60 - 64 E (H0CpeAcTnentio)
2 (HEYROBIICTBOPHTENLHO) (1HE Hwxe 60 6ammon F (HeynoBneTBOpHUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE 00ecTieueHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. Arta6ekoB ["H1. OcHoBbl Teopun 1ieneit.- CII6.: Jlanp,2006.-424¢ (nanuune B Oubmuorexe TV -
CVYP -495k3.)

12.2. lonosiHUTeIbHAS JIUTEPATYpPa
1. Tlomoa B.II. OcHoBbI Teopuu nenei. -M.: Boicmr.mik.,2005.-574c (nannuue B 6ubnuorexe TY -
CVYP - 252 3x3.)
2. 3epnos H.B., Kapros B.I". Teopust paguorexuuueckux neneit.-M.: Dueprus.1972.-816¢ (na-
nuyne B onbmmoreke TYCVYP - 18 9k3.)

12.3. YueOHO-MeTOAHYECKHE MOCOOU

12.3.1. O0s3aTesibHbIE YU4eOHO-MeTOAUYEeCKH e M0CO0Us

1. Tlocobue nmist caMOCTOATENbHOM paboOThl cTyAeHTa: MeToabl MaTeMaTHYeCKOro OMMCAHUS U
pacdeTa CI0KHOM JINHEWHOMW JIEKTPUYECKOHN LN B CTALIMOHAPHOM pexume: VIcXonHble TaHHbBIE, METO-
JMYECKUEe YKa3aHus, MPUMEphl pacueTa M KOHTPOJIBHBIX BOINPOCOB K 3ajaHuto / MenbHukoBa U. B. -
2012. 44 c. [DnextponHsIii pecype] - Pexxum goctyma: https://edu.tusur.ru/publications/1430, mata o6-
pamenus: 31.05.2018.

2. Teopwus >neKTpUYECKHX Ieneii: YueOHoe mocodue K MpakTUIeCKUM 3aHATHAM / MelbHUKOBa
U. B., Hy6osux K. 0. - 2012. 156 c. [OnexrponHsii pecypc] - Pexum npocryna:
https://edu.tusur.ru/publications/1432, nata o6pamenus: 31.05.2018.

3. OcHOBHBIE AIIEKTPUUYECKHE BETMUYUHBI M METOJMKA UX U3MepeHuil: PykoBoacTBO k mabopatop-
Hoit pabote Nol / MensaukoBa . B., Tones b. ®@., Crennoii B. C., [ly6oBuk K. 0. - 2013. 14 c. [Dnek-
TpOHHBIHN pecypc] - Pexxum goctyna: https://edu.tusur.ru/publications/3440, nata obpamenus: 31.05.2018.
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4. MW ccnenosanue 3akoHOB Oma u Kupxroda B 31eKTprueckoi 1eny Mpyu rapMOHUYECKOM BO3-
nerictBun: PykoBoacTBO K mabopatopHoit padote No2 / MenpaukoBa U. B., I'ones b. @., /lybosuk K. 1O.
- 2013. 10 c. [DnexTpoHHBIi pecypc] - Pexxum noctyma: https://edu.tusur.ru/publications/3441, nara o0-
pamenus: 31.05.2018.

5. HccnenoBaHue pa3BETBICHHOM JIMHEWHOW LENU IIPY FapMOHHMYECKOM BO3zAeucTBUU: Pyko-
BOJICTBO K jabopatopHoii pabore No3 / MensnukoBa 1. B., I'ones b. @., /lybosuk K. 0. - 2013. 8 c.
[OnexTpoHHBI pecypc] - Pexum mocrtyma: https://edu.tusur.ru/publications/3442, nara oOpamieHus:
31.05.2018.

6. HccnenoBaHue 4aCTOTHBIX XapaKTEPUCTUK alEpUOANYECKUX LIETIEN mepBoro nopsaka: Pyko-
BOJICTBO K JabopaTtopHoii padote No 4, 5 / Mensaukosa U. B., Jly6osuk K. 1O. - 2013. 12 c. [DnekTpoH-
HBII pecypc] - Pexum nocrtyna: https://edu.tusur.ru/publications/3443, nara obpamenus: 31.05.2018.

7. HWccnemoBaHue OJUHOYHBIX KOJeOATeIbHBIX KOHTYPOB: PyKoBOICTBO K J1abopaTopHOil padboTe
No 6, 7 no qucuuruinHe « Teopus 3MeKTpHUUECKUX HeTeil» Ui CTyAEHTOB PaJuOTEXHUIECKOro (hakyabTe-
Ta Bcex crenuanbaoctet / MenpaukoBa U. B., [lyoosuk K. FO. - 2013. 19 c. [OnexTponnsii pecypc] - Pe-
xuM focryna: https://edu.tusur.ru/publications/3447, nara obparenus: 31.05.2018.

8. OcHoBnwI Teopun neneil. CxemMHble QYHKIIMM U YACTOTHBIE XapAKTEPUCTUKH JIMHEWHBIX DJICK-
TpUUYECKUX Lieneil: MeTonuueckue yka3aHHs IO BBITIOJIHEHUIO KypcoBoil pabotel / MensHukoBa U. B. -
2012. 68 c. [DnekTponHbIil pecype] - Pexxum goctyma: https://edu.tusur.ru/publications/1549, mata o6-
pamenus: 31.05.2018.

12.3.2. YueOHO-MeTOAMYECKHE TOCOOHS /ISl JIML C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-METOIMUYECKUE MaTepHallbl sl CAMOCTOSTENILHON M ayAUTOPHOM pabOThl 00ydaroIuxcs
W3 YUCIa JUIl C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3/I0POBBSI M1 HHBAIHMJIOB MIPEIOCTABIAIOTCS B (hOpMax,
aJaNTHPOBAHHBIX K OTPAHUYCHUSM UX 3I0POBbS U BOCTIPUATHUS HHPOPMAITIH.

JLJist M1 ¢ HAPYIIeHUSIMU 3PeHusI:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B [1e4aTHOU (hopMe yBETNYEHHBIM HIPUPTOM.

JLJ1s1 JII ¢ HAPYIIEHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

JlJ1st I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeJILHOTO anmnmapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

12.4. IipodeccuonanbHbie 6a3bl JAHHBIX H HHPOPMALHOHHBIE CIIPABOYHBIE CHCTEMbI
1. http://www.edu.tusur.ru
2. https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTrepuaibHO-TEXHHYECKOe o0ecneyeHue JUCHUILIMHBI U TpedyeMoe MporpaMMHoe
o0ecneyenne

13.1. O0uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPaMMHOMY 00eceYeHH 0
AUCHHUILIMHBI

13.1.1. MaTepuaabHO-TEXHMYECKOE M MPOrpaMMHOe olecriedeHne IS JTeKIIMOHHBIX 3aHATHI
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYJAbTALIUH, TE-
KYILEro KOHTPOJIS U MPOMEXYTOUHON aTTeCTallMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOITMUYECTBOM I10-
CaJI0YHBIX MECT He MeHee 22-24, 00opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHOoIl meOenbio. MMeroTes
JIEeMOHCTpalMOHHOE 000pyA0BaHNHE U yueOHO-HAITIIIHbIE TOCOOMs, 0OecIeunBaroIe TeMaTHIeCKue Ui-
JIOCTPALMHU 10 JIEKLIMOHHBIM pa3jieiaM JUCIUIUINHBI.

13.1.2. MaTepuaJbHO-TEXHUYECKOE H NPOrPaMMHOe o0ecredyeHne VI NPAKTHYeCKUX 3aHATHI
VYuebHas aymutopus «BerauciurenbHblii 3am» / KoMIbIOTepHBIHN Ki1acc
yueOHasi ayIuTOpusl ISl IPOBEICHHS 3aHATUI PAKTUYECKOTO THIA, yueOHast ayIuTOpHUs IS TIPO-
BE/ICHUS 3aHATUH JJaOOPATOPHOTO TUIIA
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634034, Tomckas ob6macts, T. Tomck, Bepmmauna ynuna, a. 47, 318 aym.
Ornucanue UMeIIerocs 000pyIOBaHUS:

- Jlocka mapkepHasi;

- DKpaH JJI1s MPOEKTOpPa;

- 8 pabounx cranuuii Ha 6a3e mporeccopoB AMD Athlon II X2;
- 2 pabounx crannui Ha 6a3e mporeccopoB Core 2 Duo;

- Kommutekt cienmanuzupoBanHoi yueOHOW Mebenu;

- PaGouee mecto npenogaBares.

[TporpamMHOe obecrieueHue:

- T-Zip

— Adobe Acrobat Reader

— Far Manager

— Google Chrome

— Microsoft Windows 7 Pro

— Microsoft Windows 8.1 u Hike

— PDFCreator

13.1.3. MaTrepuajibHO-TeXHUYECKOE U NIPOrPaMMHOe odecrnedyeHue sl JIadOpaTOPHbIX padoT
Jlaboparopusi «OCHOBBI TEOPUU TICTICI»
yueOHast ayJuUTOPHS ISl IPOBEICHUS 3aHATUH JTA0OPAaTOPHOTO THIIA
634034, Tomckast o6macts, 1. Tomck, Bepmmnuna ynmuna, a. 47, 3146 ayn.
Onwucanue uMeronierocst 000pyI0BaHuUs:
- locka marautHOo-MapkepHas BRAUBERG (2 mr.);
- Konseprop AC-DC MC5BB UPBUC (8 mit.);
- USB Ocuumnorpag-reneparop PCSGU250 (8 mrt.);
- BomsrmeTp B3-38 (8 mit.);
- 8 pabounx cTaHImiA, (KOMIBIOTEPOB), Ha Oa3e mporeccopos Intel Core i5;
- KommuiekT cnenuain3upoBaHHON yueOHOM MeOen;
- Pabouee mecTo mpernoaBares.
[TporpamMHOe oOecrieueHue:

Microsoft Windows 8.1 u Hike

ScicosLab

— Scilab

Velleman PcLab2000LT

13.1.4. MarepuajibHO-TEXHMYECKOE M IPOTPaMMHOe o0ecrevyeHne I CAMOCTOATEIbHOI padoThI
s caMoCTOSATEIbHON PabOThl MCIOIB3YIOTCS yYE€OHBIE ayIUTOPUHU (KOMIIBIOTEPHBIE KIIAcChl),
PaCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6macTh, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckast obnacTs, I. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast o6macTh, 1. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast 06nacTh, r. Tomck, Bepmmnauna ynuua, 1. 74, 207 aya.

CocTtaB 0060pyI0OBaHHS:

- yueOHast MmebOerb;

- koMmnbroTepsl Ki1acca He Hmwke [IDBM INTEL Celeron D336 2.8 T1. - 5 mwT.;

- KOMIBIOTEPHI MOJIKIIOYEHB! K ceTH «/HTepHeT» u 00ecneynBaloT IOCTYI B AJICKTPOHHYIO WH-
(dopmManmoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 ais Windows;
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- 7-Zip;
- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecniedeHre TUCHMIIJIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHe NUCHMIUIMHBI JUIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEIACTB 00ydeHHs OOIIEro U CHEeUaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH annapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(POPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOiaBaHus Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTeMBbl. YueOHas aynuTOpHus, B KOTOPOH 3aHUMAIOTCS
oOyyaroryecs: ¢ HapylIEeHHEM ClIyXa, 000pYy/lI0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, FJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayAUTOPHUAX BO3MOKHOCTH IIPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiiia Ha SKpaHe) P TOMOIIH BUACOYBEINIUTENICH A1 KOM(POPTHOTO IIPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYarOUIMMHCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTEPHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/nepe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEeMbl OOy4eHUs [UIs JIOAEH ¢ UHBa-
JIUTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUs
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKpPCIINICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBbIE 3aaHUA
1. MeTos1 KOMIJIEKCHBIX aMIUIUTY]I TO3BOJIIET PACCUUTHIBATH LEMH TPH ...
BapwnaHTbI OTBETOB:
1. rapMOHHUYECKOM BO3I€MCTBUU Pa3HBIX YaCTOT
2. TeWCTBUH MOCTOSHHBIX NCTOYHUKOB
3. TapMOHUYECKOM BO3/IEMCTBUU OJJUHAKOBOU YACTOTHI

2. Tononoruueckue ypaBHEHUs MaTeMAaTUIECKON MOJIETU 1€ OCHOBAHKI HA ...
BapwnaHTbI OTBETOB:

1. 3akone Oma

2. KOMITOHCHTHBIX YPaBHEHUSX

3. 3akone [1nanka

4. 1 u 2 3axonax Kupxroga

3. MeToJl KOHTYPHBIX TOKOB IIO3BOJISIET ...
BapuanTsl 0TBETOB:

1. MMOCTPOUTD YaCTOTHBIC XapaKTCPUCTUKHN LCTIN
2. IOBBICUTH TOYHOCTH pacyeTra Lenei

3. yMEHBUIUTH TPYIOEMKOCTh pacyeTa Henen

4. B ocHOBE METOJIOB pacyeTa MepeXOAHbIX MPOLECCOB B LEMX JIEXKAT ...
BapuanTs! 0TBETOB:

1. YacTOTHBIE XapaKTEPUCTUKU

2. ypaBHEHUs NEepelaud OJHOPOAHOM JIMHUN

3. 3aKOHBI KOMMYTalllH

5. B xakux enuHMUIIAX U3MEPSIETCS B3aUMHAsl UHIYKTUBHOCT...
BapuaHTsl 0TBETOB:
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. BeOep
. amrep
. OM

. TCHpH

AW N —

6. Koo dunmerrom orpaxeHus 0 HANPSHKEHUIO Ha3bIBACTCH ...

BapuanTsl 0TBETOB:

1. pa3HOCTh aMIUIUTY/ OTPAXKEHHOW U MAaJAr0IIEH BOJIH

2. OTHOILIEHHUE aMIUTUTY/Ibl OTPA’KEHHOM BOJIHBI K aMIUIUTY/IE Maaolleld BOITHbI

3. OTHOILIEHHE KOMIUIEKCHON aMIUTUTY/bl OTPAKEHHOM BOJIHBI K KOMILJIEKCHOW aMIUIUTYAE Majiaro-
IIeH BOJIHBI

7. B kakoM cirydae 3JeKTpUdecKas Ienb OyAeT HEenbIo C pacpeIeICHHBIMY MapamMeTpaMu’?
BapuaHTbl OTBETOB:

1. B nenu oTcyTCTBYIOT IOTEPU

2. Jlnmunaa muaMu 6oiee 1 kM

3. HanpsbkeHre U TOK B IMHUM SIBJISTFOTCS TOJIBKO (DYHKITUEH BpeMeH!

4. 'eomeTpudecKre pa3Mepsl e COM3MEPUMBI C NTMHOM BOJIHBI 3JIEKTPOMArHUTHBIX KOJIeOaHMA

8. Pexxnm, B KOTOPOM 3HEPTHS YACTUYHO MOTJIONIAETCS Harpy3Koi, Ha3bIBAETCA ...
BapuaHTsl OTBETOB:

1. peskuMOM JTMHUU 0€3 NCKaKEHUN

2. pexrMOM OeryIieil BOJIHBI

3. pEKUMOM CTOSYEH BOJTHBI

4. pe’)KMMOM CMEIIaHHBIX BOJIH

9. IlepexonHoii pouecc B LIENN HEBO3MOXKEH IIPH ...
BapuaHnTbl OTBETOB:

1. OTCYTCTBUM €MKOCTH

2. BO3JICUCTBUY TAPMOHUYECKOIO CUTHAJIA

3. OTCYTCTBUM CONPOTHUBIICHUS

4. U3MEHEHUU YHEPTHH B PEAaKTUBHOM 3JIEMEHTE

10. He3aBucuMbIMHM Ha3bIBAIOTCSI HAYAJIbHBIE YCIOBHUS ...
BapuaHTsl 0TBETOB:

1. He 3aBucsALIME OT TAPaMETPOB LU

2. He U3MEHSIOUIUECS B XOJIE BCETO NEPEXOJHOI0 Mpoliecca

3. HE 3aBUCALIUE OT TUIIA HIIEMEHTOB

4. COXpaHSIONIME CBOM 3HAYECHHUS B MIEPBBIA MOMEHT KOMMYTallUU

11. Ha BbIBOJaX KaKoro 3JieMEHTa HEBO3MOXKHO CKAaYKOOOpa3HOe N3MEHEHHUE HAIIPSHKEHUS?
BapuaHTbl OTBETOB:

1. conpoTtuBneHus

2. UHAYKTUBHOCTH

3. UICTOYHHUKA HANPSKEHUS

4. eMKOCTH

12. Beibepere BepHOE YTBEPKIACHUE

BapuaHTsl OTBETOB:

1. ko3 dunmeHT nepegadn EKTPUUECKON IIENMU TPEICTaBIsIeT COO0N OTHONICHNUE aKTUBHOW Ya-
CTH COMPOTHUBIICHHUS K PEAKTUBHOM

2. ko3hpUIHEHT nepeaun MaCCUBHON ANEKTPUUECKON IIEM UMeeT pa3zMepHOCTh OM/M

3. koo puneHT nepeaaun MEKTPUIECKON 1Ienu Bceraa paseH 10

4. ko PUIMEHT TIepeIavn MaCCUBHOM AJICKTPUYECKON 1IETIH HE TIPEBhIIaeT 1
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13. ITonoca nponyckaHus UENH 37O ...

BapuanTsl 0TBETOB:

1. nMama3oH 4acToT, B KOTOPOM (ha30-4acCTOTHAsI XapaKTepUCTUKA Kod(pduiimenTa nepenaqu oTim-
gaeTcst OT CBOEro MaKCHMAalIbHOTO 3HaYCHHsI He Oojiee yeM Ha 31b

2. AMamna3oH YacTOT, B KOTOPOM aMILIUTYIHO-4acTOTHAsI XapaKTepucTuka koddduurenrta nepeaa-
YH HE OTIIMYAETCS OT CBOETO MAKCUMAIIBLHOTO 3HAUCHUS

3. AuMama3zoH YacToOT, B KOTOPOM aMIUIMTYJHO-4aCTOTHAsl XapakTepucTuka korduimeHTa nepena-
YH OTJIMYAETCS OT CBOETO MaKCUMAaJbHOTO 3Ha4eHus He Oosiee uem Ha 31b

14. Onpenenute THI GUIBTPA I KOTOPOTO MOJ0CA MPO3PAYHOCTH JIKHUT B Auana3zone ot 0 g0
orp

BapuaHTsl 0TBETOB:

1. ®BY

2. I13®

3. PO

4. ®HY

15. BeipaxkeHus: Ui aMIUTUTYJHO-4YaCTOTHOM U (Da30-4aCTOTHOM XapaKTEPHCTUK OIPEeISIOTCS
KaK ...

BapuaHTsl OTBETOB:

1. oTHOIIEHNE MOYNIA YACTOTHOM XapaKTEPUCTUKHU K €€ apTyMEHTY

2. MOZlyJ b BXOJJHOTO COTIPOTUBIIEHUS

3. cyMMa peaJibHOM 1 MHUMOM YaCTH KOMIUIEKCHOTO COITPOTHUBIICHUS

4. MOIyNb M apT'yMEHT KOMITJIEKCHOM (pyHKIIMHU 11ern

16. Ykaxxure o0s3aTeNIbHOE YCIIOBUE JJI1 BOSHUKHOBEHUS (ha30BOT0 PE30HAHCA ...
BapuaHnTbl OTBETOB:

1. OTCYTCTBHE aKTUBHBIX COMPOTHUBIICHUI

2. Han4He XOTs ObI OTHOTO PEAKTHBHOTO JIEMEHTA

3. HAIMYUE PA3HOTHITHBIX PEAKTUBHBIX 3JIEMEHTOB

4. HanY#e 3aBUCUMOTO HCTOYHHKA

17. YxkaxuTe Kakoil u3 BHJIOB (Da30BOT0 pe30HAHCA BO3MOXKEH B IMOCJIEIOBATEIIHHOM KOJICOATEIb-
HOM KOHTYpE€

BapuaHTbl OTBETOB:

1. pe3oHaHC HaNPsKEHUM

2. pe30HaHC TOKOB

3. mapaJuleIbHBIA PE30HAHC

4. COBMECTHBII PE30HAHC

18. He3aBucuMbIMHM Ha3bIBAIOTCSI HAYAJIbHBIE YCIOBHUS ...

BapuaHTsl OTBETOB:

1. He 3aBucsALIME OT TAPaMETPOB LN

2. COXpaHAIOIINE CBOM 3HAYEHMSI HE3aBUCUMO OT COCTOSIBLIEICSI KOMMYTalluu
3. HE U3MEHSIOIMECS B XOJI€ BCEr0 MEPEXOTHOTO Mpouecca

4. He 3aBHCSIME OT TUIIA AIIEMEHTOB

19. DkBuBanenTHoe conpotusiaeHue AByX eMkocTed Cl = 5 Mk® u C2 = 15 MKk®, BKIIOUEHHBIX
napauienasHo Ha yactote f= 5 kg

BapuaHTsl OTBETOB:

1.1,6 Om

2.16 Om

3.0,6 Om
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4.32 OMm

20. Ise unayktuBHocTH L1 = 5 MI'n u L2 = 15 mI'H BkItOYeHsI nocienoBaresnbHo. OnpeaenuThb
WX SKBUBAJICHTHOE compoTuBieHue Ha yactoTe = 1000 '

BapuanTsl 0TBETOB:

1. 100 Om

2.125,6 Om

3. 150 Om

3.175,6 Om

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI

[TocnenoBaTenbHbINA KOHTYP

[TapajutenbHbINA KOHTYD

Cro>xHbI€ KOHTYPBI C Pa3AeICeHHON eMKOCTBIO U UHIYKTUBHOCTBIO

BuyTpeHHue napaMeTpsl YEThIPEXITOIIOCHUKA

CoenuHeHns YEThIPEXTIOIIOCHUKOB

[ToHsiTHE O YETHIPEXIIOMIOCHUKE C OOPATHOW CBA3BIO

CxemHbIe QYHKITUN YETHIPEXIIOTIOCHUKA, BRIPAXKCHHBIC YePe3 BHYTPCHHHUE TTapaMeTPhl

BTopuunbsie napaMeTpsl YE€THIPEXIIOIOCHUKA

YpaBHEHUSI JUTMHHOW JIMHUH, BRIPAXKCHHBIC Yepe3 MEPBUYHBIC TTapaMeTphl (TenerpadHbie ypaBHE-
HUS)

VYpaBHEHUSI IJIMHHOW JIMHUH, BEIPAKEHHBIE YEPE3 BTOPUUHBIEC TapaMeTPhI

YpaBHEeHUsI IMHHOMN JIMHUU 0€3 OTeph

JmuHHas muHUS 6€3 NCKaKCHHI

Pexxumbl paOOThI AMTUHHON THHUU: OETyIel BOIHBI U CMEIIAHHBIX BOJIH

Pexxum paboTh! JJIMHHOM JTMHUM: CTOSIYUX BOJIH

S — mapameTpsl YETHIPEXTOIOCHUKA

3aKOoHBI KOMMYTAIIUU B TIEPEXOIHBIX MPOIECCaX

Krnaccuueckuit MeToJ1 pacueTa nepexoqHbIX IPOLECCOB B LIETSIX EPBOTro NOpsAIKa

Kitaccnueckuilt MeTo pacueTra NepexoJHbIX IPOLECCOB B LENAX BTOPOTO MOPsIAKa

OnepaTopHblil METO/ pacueTa MepexoIHbIX MPOIECCOB

OCHOBHBIE CBOVMCTBA HEJIMHEWHBIX LIENIEN

Merton aHanu3a HENUHENHBIX LEINEeN: METO SKBUBAIIEHTHBIX XapaKTEPUCTUK

Merton aHann3a HENMHENHBIX LENEN: METO/I ITepeCeYeHU

Meron aHanu3a HENMMHENHBIX LENEH: METO/ TPOEKIUI

AnmpokcuManus XapakTEPUCTHK HEITMHEHHBIX JJIEMEHTOB (IKCHOHCHIMANbHAS (YHKIHUSA, Ky-
COYHO-JTHHEWHasA, (YHKIHS TUIEPOOTUIECKOr0 TAHTEHCA)

Meroa npuMeHEeH!s TOJIUHOMHAIBHON allllPOKCUMALIMU — METOJT TPEX U MATHU KOOPJIUHAT

Peakiust HETMHEIHOTO COMPOTUBIICHUS HA BO3ICHCTBUE JBYX TAPMOHUYECKUX KONCOaHMI

Ornpenenenue TUHEHHOTO JIEMEHTA, JTMHEHOM 1enr. OCHOBHBIE CBOMCTBA JTMHEHHBIX IETICH.

3anucaTh aHATMTUYECKOE BBIPAXKECHUE I TPEX TapMOHUUYECKHUX KoieOaHui ¢ ammutynamu 10 B,
yactoroil 1 kI'i m HavaneHbIMU (azamu 00, 600 u — 600.

14.1.3. Tembl OIPOCOB HA 3aHATHAX

OcCHOBHbBIE ONPENEIECHNUS U TMOHATHS. ODJIEKTPUUYECKUH TOK, HaNpsKEHWE, SHEPIUs, MOLIHOCTb.
DneKkTpuyecKas elb, KOMIOHEHTBI, TONOJOTUs. [IoHsATHE NBYXITOIIOCHUKA, YETHIPEXIIOIOCHUKA, MHOTO-
MOJIIOCHUKA. THIBI 3IEMEHTOB (JIMHEHHbIE, HEJIMHEWHbIE U NapaMeTpuue-ckue). MaeanbHble 3J€MEHTHI:
CONPOTUBJIEHUE, UHAYKTUBHOCTh, EMKOCTh, ICTOYHUKHU HAIPSKEHUS U TOKa. BoibTaMIiepHble XapakTepH -
CTUKU. 3aBUCUMbIE UCTOUHUKU. CXeMBbI LIeNH (CTPYKTYpHbIE, IPUHLIUIINATIbHBIE, SKBUBAJIEHTHBIE). THMO-
BbI€ BXOJIHbIE BO3JIeHCTBUs B Teopuu leneil. OcHOBHbIE cooTHOMIEHus: 3akoHbl OMa, Kupxroda, 6ananc
MOIITHOCTEH. YCTaHOBUBIIUIICS M HEYCTAaHOBUBILIMICS PEKUMBI padoThl Lenu. [IpuHIMD cynepno3uuuu B
JTUHEHHBIX ekTpudeckux nersx (JIDL[). Marematuaeckas mozaens nenu (MMII) B Buze cuctemsl ypas-
HeHuil. OCHOBHAs CCTEMa yPaBHEHUH 3JIEKTPUUECKOTr0 paBHOBECHS LIETIH

O6ocHoBaHMe BBIOOpAa TAPMOHUYECKOIO CUTHaja, ero mapaMmerpsl. [loctosiHHOE BO3zeiicTBHE —
KaK YaCTHBIN CiIydail rapMoHmuYeckoro. Merox koMruiekcHbIX amrumutya (MKA), anredpanszanus MMLI,
3akonbl Oma u Kupxroda B komruiekcHon (opme, OajaHC MOIIHOCTEH B KOMIUIEKCHOW ¢opme. BekTop-
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HBIE JMarpamMMbl TOKOB M HallPsSKEHUI

OmnpeneneHne >KBUBAJICHTHBIX YYacTKOB LieNU. Buabl coennmHeHus (mocienoBaTesbHOE, Hapa-
JeTbHOEe, CMELIaHHOE), MX AKBUBAJIEHTHOE MpeoOpa30BaHKe; SKBUBAICHTHOE MpeoOpa3oBaHHe WCTOYHU-
KOB TOKa Y HaIIPSDKEHUS; IEPEHOC UCTOYHNKOB TOKA U HANIPSDKEHUS B PYTHE BETBU

YMeHblIeHHE YKCla UICKOMBIX HEU3BECTHBIX. MEeTO/] KOHTYPHBIX TOKOB M METOJ| Y3JIOBBIX IOTEH-
nuanoB. Martpuunas gopma 3armucu MMI u ee pemenre. MammHHBIN METOJT aHAIHM3a IeTIel Ha 0aze Me-
TOJa Y3JIOBBIX MOTEHIMAIOB. MeTo HanmokeHusl. MeTos SKBUBaJIEGHTHOTO IT'eHepaTopa

BxonHble, BbIXOAHBIE M mepenaTouHble (yHKUuM nenu. OnpenesneHue aMIUTUTYIHO-4aCTOTHBIX
(AYX) n dazouactoTHbIX (PUX) XapakTepucTHK Ha 0aze KOMIUIEKC-HOW (yHKUIMHU. YacTOTHBIE XapakTe-
puctuku RC, RL -mieneii. OCOOGEHHOCTH YaCTOTHBIX XapaKTEPUCTHUK IIETICH, KOTOPhIE COJIEPKAT OAUH pe-
AKTUBHBIM AJIEMEHT, HE-CKOJIbKO OAHOTHUIIHBIX PEAKTHBHBIX JIEMEHTOB, Pa3HOTUIIHBIE PEAKTHUBHBIE 3JIE-
MeHTHI. [TonsiTue monockr npo-myckanwus 1enu (I1I11), metoauka onpenenerus [, OunbTpel HUKHUX
4acTOT, BEpXHUX YaCTOT, IOJIOCHO-TIPOIYCKAIOIINE U PEKEKTOPHBIE

Onpenenenue peaktuBHoro asyxmnontocHuka (PI), ocooennoctn AUX u ®UX PJI; nuarpammsl pe-
AKTUBHBIX COIIPOTUBIICHUM, OCHOBHBIE IIpaBuia UX NocTpoeHus; IIpumenenne nuarpamm PJI ms kave-
CTBEHHOTO aHann3a YX menei ¢ MaJIbIMA MOTEPSAMH.

[Tpumenenne OBM s pacueTa KOMIUIEKCHBIX BXOIHBIX M MEPENaTOYHbIX (DYHKIMH, YaCTOTHBIX
XapaKTEPUCTHK JICKTPUYECKUX LIETIEeH, aBTOMaTH3alMs pacyeTa.

SIBneHue pe3oHaHca U €ro 3Ha4eHUE B PaJUOTEXHUKE U JIEKTpOCBsA3H. IlocaenoBarensbHblil U na-
paJIeNIBHBIN pEe30HAaHCHBIE KOHTYPBI. Pe30HaHC HaNpspKEeHNUs, TOKA.

[TocnenoBarenbHbIN KoneOaTenbHBINH KOHTYp. Pe3onancHas yactora. Onpenenenue Toka U Hamps-
JKCHUH Ha y4acCTKe LICTIH IIPU pe30HaHce. BekropHas quarpamma. DOHEpreTH4ecKue COOTHOLIEHUS TIPU pe-
30HaHce. BxogHoe compoTuBieHHe KOHTypa. YacTOTHbIE XapaKTEpUCTUKH: PE30HAHCHAs KpuBas (aM-
IUINTYAHO-4aCTOTHAsE ¥ (pa30-4acTOTHAsI XapaKTEPUCTUKHU). AOCOIOTHAS U OTHOCUTENIbHAs PAacCTpoiika.
Job6potHocTh KOHTYpa. M30upaTenbHOCTh U mosioca npomyckanus. KoagduuueHnT nepeaadn KOHTypa 1o
HaNPsHKEHUIO.

Tumnel napauienbHbIX KoJeOaTeIbHBIX KOHTYPOB (IPOCTOM, ¢ pa3/ieleHHBIMU MHIYKTUBHOCTSMH,
paszeNeHHbIMU €MKOCTSIMM), 00001eHHas cxema. Pe3oHaHc TokoB. Pe3oHaHcHas yactorta. Pe3onancHoe
conpotusieHue. OnpeneneHrne TOKOB B BeTBsAX. BekTopHas auarpamma. MomHocTs npu pe3oHaHce. Ya-
CTOTHBIC XapaKTCPUCTUKU NPOCTBIX M CIOXKHBIX MapaJlJICIbHBIX KOHTYpOB. BilnsiHMEe BHEIIHMX Liened Ha
YAaCTOTHBIE XapaKTEPUCTUKU KOHTYPOB.

Omnpenenenne u kiaaccuUKaIys YeTbIPEXIOIIOCHUKOB. OCHOBHBIEC YPaBHEHHUS YETHIPEXIIOIIOCHH -
k0B [lepBUuHbIE apaMeTphl YETHIPEXIIONIOCHUKOB. COEIMHEHNE YEThIPEXIIOIIOCHUKOB. BXoiHbIE 1 IIEpE-
JaTOYHble (PYHKLUHU YETBIPEXIOIFOCHUKOB IIPU MIPOU3BOJIBHON Harpyske. XapakTepuCTUUECKHUE NapaMeT-
pBl TACCUBHBIX YETHIPEXMOIIOCHUKOB. KackajHoe cOelMHEHHE XapaKTePUCTHUECKH COIVIACOBAHHBIX
YEThIPEXIOJOCHUKOB. YeThIPEXTIOMIOCHUKN C 0OPaTHOM CBA3BIO

Haznauenue u knaccudukanus ¢puibTpoB. [1o10ck IPO3pauHOCTH U 3aepKUBAHUS.

OO6mmit anammu3 ¢GunbTpoB 6e3 moteph. OunbTpsl THA «K». OWIBTPEI HIKHUX YaCcTOT, BEPXHHUX
yactoT. [IpenmymectBa u HepocTatku ¢GuibTpoB THna «K». @unetpel THHa «My». [locnenoBarenbHo-
IPOM3BOJHBIE U APaJICIIbHO-IIPON3BOIHBIE MTOJIy3BEHbsI: BHIBOJ, OOLIMH aHAIN3, IPUMEPBHI.

bessinaykruBHble GuiabTpsl. [laccuBHble n akTHBHBIE RC-(unbTpbl. KoppekTopsl 4aCTOTHBIX Xa-
pakTepucTuk. [lonrnHoMuanbHele (GUIBTPHI

JIByxnpoBOHAas JTUHUS KaK NIPUMEP LIENH C pacIpeesIeHHbBIMU TapaMeTpamu. [lepBuunbie napa-
MeTphl ogHOpoaHOW nuHuu. [{uddepeHnnanbabie ypaBHeHHs JIUHUK. Pemenne ypaBHEHUN I yCTaHO-
BUBILIETOCSI FTApMOHMYECKOT0 Bo3aeicTBus. [lanaromas u oTpaskeHHas BOJIHBI B JINHUU. BTopuuHble napa-
METpPBI: BOJIHOBOE COTIPOTHUBIICHUE, KOI(PPHUITMEHT pactipocTpaHeHus (3aTyxaHus U (a3bl). YCIOBHS HEHC-
KakeHHOU nepenaun. PazoBast U TPYIIOBas CKOPOCTH M JIIMHA BOJIHBL. YPaBHEHUS JMHUU B TUNIEPOOIH -
yeckux (yHKuusAX. BxonHoe conpoTtuBnenne nuHuK. JINHUS KaK 4eThIPEXIOIIOCHUK.

JIunus 6e3 morepb PexuMbI B TMHUU NIPU pa3IMYHBIX BUJIAX HArPy3KH (COIIacOBaHHAs Harpys3ka,
XOJIOCTOH XOJI, KOPOTKOE 3aMbIKaHHME, PEaKTHBHAs Harpy3Ka, HECOINIACOBAHHOE aKTHBHOE M KOMIUIEKCHOE
conpotusneHue). Koaddunuent orpaxxenns. Koapduument Gerymieit u crostueit Bonusl. JIuHus, Harpy-
’KCHHAsl aKTHBHO-PEAKTUBHBIM COITPOTUBIICHUEM.

JIuHUS Kak coracylomuid TpaHchopMarop, Kak M30JIATOp, KaK PEaKTUBHOE CONPOTUBIICHUE, KAK
KOHTYD, Kak (uzaep, kak (opMUpOBaTEIb IPIMOYTOIbHBIX UMITYJIbCOB.
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[TonsiTue S-napamMeTpoB YETHIPEXITOIIOCHUKA, BKIIFOUEHHOTO MEX1Y JJIMHHBIMU JTUHUSIMU

[Tepexonusriii mporecc (ITI1) kak yacTHBIN Ciydail HEYCTaHOBUBIIIETOCS PEKUMA. Y CIOBHS BO3HUK -
HoBeHus 111, murensrocts T1I1. 3akoHbl KOMMYyTaLIMK AJ1 JIMHEWHOU 1lenu. HavanbHble yclioBUs: He3a-
BHUCUMBIE M 3aBHCHUMBbIC, HYJIEBbIE U HEHYJEBbIC, METOJIMKA OMPEENICHUS 3aBUCUMBIX HadalbHBIX YCJIO-
Buil. Metoap! ananu3a [1I1, kak crocoOsl pemenus AuddepeHnnanbHOro ypaBHEeHUs A1 MOJETH TOCe -
KOMMYTallHOHHOM LIETIH.

BreinykaeHHast 1 cBOOOJHASI COCTABISIONINE, XapaKTePUCTHUECKOE YpaBHEHHE IICTIH, CBSA3b BUJIA
KOpHEHN XapaKTepUCTUUECKOrO YPaBHEHUS U XapaKTepa CBOOOJHBIX COCTABIISAIONINX; ONpPEAeIeHHE MOCTO-
SIHHBIX MHTETPUPOBAHUS, MOPSAJOK pacueTa; MpakTUYecKasi OrpaHMYEHHOCTh PUMEHEHUS METOA.

Anrebpaunzanus nuddepeHImaIbHOT0 YpaBHEHUS MTOCIEKOMMYTAalIMOHHOM cucTemsl. [Ipeobpaso-
BaHue Jlamnaca, TexHHKa repexoza K OpuruHainy, HeKoTopble cBoiicTBa mpeoOpaszoBanust no Jlammacy. ITo-
HSITUE OTNEPATOPHOTO BXOAHOIO COMPOTUBIICHUS ABYXHoitocHuKa. [lopsnok pacuera onepaTopHbIM METO-
JIOM.

UcnbiTatenbabie curHanbl. OnpeneneHre NEPexXOaHO M UMNIYJIbLCHOW XapaKTEPHUCTHUK, pa3Mep-
HOCTb XapaKTEPUCTHUK, UX B3aUMOCBSI3b.

BbIBOJ COOTHOIIEHUH, CBSA3BIBAIOLINX ONIEPATOPHbBIE U BpeMEHHbIEe (DYHKIMI

Ornpezenenre, KOMIOHEHTHBIE YPaBHEHUS, CBOMCTBA: HENIPUMEHUMOCTb MPUHIININA HAJIOXKEHUS,
CITOCOOHOCTH CO3/1aBaTh KOJIeOaHMS HOBBIX YaCTOT; CTaTHYEeCKUE U Au(depeHITnaIbHbIe TapaMeTPhl; BUI
muddepeHIMaTFHOTO YPaBHEHUS TSI HETMHEWHBIX [IENel, OTCYTCTBUE OOIIMX METOIOB PEIICHUS.

I'paduyeckne MeToaBpl aHAIM3a HEMMHEHHBIX PE3UCTHBHBIX Ienei. O0mas xapakTepucTHKa rpa-
dudeckux MeTomoB. MeTon MPOEKIIHii; METO/I IIePECEUEHUs BOIBTAMIIEPHBIX XapaKTePUCTHK U METOJ K-
BHUBAJICHTHBIX XapaKTEPUCTUK Ha ImpuMepe aHanuza npocteimux HIl mocTosHHOro TOoKa, COCTOSIINX U3
MOCJIEI0BATENILHOTO WM MapajiyIeIbHOTO COEUHEHUs IBYX HENIMHEHHBIX 31eMeHTOB. [loHsTHe o auHa-
muuecknx xapakrepuctukax HII. JlnHamuyeckue xapaktepucTuku Heymnpabisgembix HO. Iloctpoenue
JTUHAMHUYECKUX XapaKTEPUCTHUK 3JIeKTpuuecku ympaniasiembix HD. [Ipumenenne HeaTuHEHHBIX PE3UCTHUB-
HBIX LIETIeH JIsl CTaOMIIM3aIuU TOKa (HaIPSHKEHUS) M OTPAaHUYCHHSI KOJeOaHMiA.

Amnanutnaeckue Merozpl aHanuza HII. [Tonstue annmpoxcumaruu, QyHKIMHM, HanboIee 4yacTo Uc-
MOJIb3yeMBbIE ISl alllPOKCUMAITH XapakTepucTuk HD; crmocobsl (kputepuu, yCIOBHsI) TPUOIMKSHUS arl-
MPOKCUMUPYIOHIEH (PYHKIIMU K anmpOKCHMHPYEMOU XapaKTepUCTHKE, ompeaeeHre Ko3PPUIIMSHTOB arl-
npokcuManuu. HenuHeitHoe conpoTUBIIEHHE IPU TApMOHUYECKOM BO3JIEHCTBUU: 00pa3oBaHKUe FapMOHUK,
pacyeT aMIUTUTYJ FapMOHUK METOJIaMM KpPaTHBIX AYT M Tpex opauHaT. HenuHeliHOe conpoTUBICHHUE MPU
OUrapMOHMYECKOM BO3JEHCTBUH: 00pa30BaHUE BBICIIMX TAPMOHUK U KOMOMHALIMOHHBIX COCTABIISIFOIIMX.
[TonsiTue 0 KO3 PULIMEHTE HEMMHEHHBIX NCKAKSHUN

14.1.4. Tembl KOHTPOJILHBIX PadoT

KontponsHaas padora Nel "CocraBienne MMI jy1st MTHOBEHHBIX 3HAUEHUN TOKA JIMHEWHOM LIETIH
pY AEUCTBUM UCTOYHUKOB HAINPSDKEHUS U TOKA MPOU3BOJIBHOM (hopMbl"

Kontponpnas pabora Ne2 " CoctaBinenne MMI] misi KOMIUIEKCHBIX 3HAYEHHM TOKa JIMHEWHOU
LEeNH IpU ASHCTBUM HCTOYHUKOB HANPSDKEHUS U TOKA TapMOHUYECKOi Gpopmbr”

Kontponshas padorta Ne3 " CocraBinenrne MMI 11t mOCTOSHHBIX 3HAYEHUN TOKA JTMHEHHOM 1IeTTH
IIPYU JEHCTBUM IMOCTOSHHBIX UCTOYHUKOB HAIPsDKEHUS U TOKA"

KonrponbHnas padorta Ned "Pacuer nuHelHON Lenu METOIOM TOKOB BETBEH MpH JIEHCTBUU M1OCTO-
SIHHBIX UCTOYHHUKOB TOKAa U HaIpsDKeHUs"

KontponsHas pabota Ne5 "Pacyer nuHelHOM 1IeNU METOIOM KOHTYPHBIX TOKOB"

KontponbsHas padora Ne6 "Pacuer nuHeHOH 1lemy METOIOM y3JIOBbIX OTEHI[UAIOB"

KontponbHas paborta Ne7 "Pacuer nuHeiHOM 1Ie METOJIOM HaJIOKeHUs"

Kontposnbnas padora Ne§ "[loctpoenne AUX nu @YX koadduimenta neperadu no HanpsHKeHUIO
3aJIaHHOTO YEeTHIPEXITOTFOCHUKA"

Kontponbnas padora Ne9 "Iloctpoenne AUX m @UX a1 BXOIHOTO CONPOTHBICHHS 3alaHHOTO
YEeTBIPEXIIOIOCHUKA"

Kontponbhas pabora NelO "OmpeneneHre BHyTPEHHUX HapaMeTPOB 3alaHHOTO YEThIPEXIOIIOC-
HUKA"

Kontponbhas padora Nell "Pacuer nepexoqHoro mpoiiecca B LEsIX MEPBOro Mopsiaka Kiaccuye-
CKUM MeToJoM"

Kontposnbehas padora Nel2 "Pacuer nepexonHoro mporecca B LENsAX MepBOro MopsiaKa orneparop-

CornacoeaHa Ha noprane Ne 28580 24



HBIM METOIOM"

ro KoyieOaHus

14.1.5. Tembl JOMAIIHUX 3aJaHAN
1. AHanu3 1eny Ha MOCTOSHHOM TOKE
2. AHanu3 11eny Ha ePEMEHHOM TOKE
1. DxBUBaNEHTHbIE IPEOOPA30BAHMUS.

2. KomrnekcHble (DyHKIIMH LIETH, YaCTOTHBIC XapaKTEPUCTUKH, TIOJI0CA MPOITYCKAHUS IETH.
3. Pe3oHaHCHBIE KOHTYPBHI.
4. IlepexoaHble MPOLIECCHI.
5. JITMHHBIC TUHUU.

14.1.6. Tembl 1a00paTOpHBIX padoT
W3yuenune n3MepuTeNbHBIX MPUOOPOB, pabodero creHaa. Mzmepenue napaMeTpoB rapMOHUYECKO-

HccnenoBanue aMIUTHTYIHO-(a30BbIX COOTHOIICHHH B ipocTeimmx RL-, RC-, RR- memsix
HccnenoBanue pa3BETBICHHON JTUHEHHON IIeMH B CTAMOHAPHOM DPEKUME MPU TapMOHUYECKOM

BO3/IEVCTBUHA

HccnenoBanue nepenaTouHblX (PyHKIMN B LENAX IEPBOTO MOpsAIKa
[TocnenoBarenbHBIN U MApaUICIbHBIN KoJeOaTeIbHbIE KOHTYPHI
HccnenoBanue pacnpeaeaeHns HanpspDKeHUs BJIOJIb JMHUM B Pa3HBIX pexXUMax
AHaIu3 NepexoHbIX IPOLECCOB B LIEMAX IEPBOTO MOPsIIKA

AxTuBHBIN RC-punbtp

14.1.7. 3auér

[TonsiTue o rapmonndeckoit pynkuuu. JleiicTByromiee 3HadeHne. CrocoObl MpeICcTaBICHHUSL.
KoMImoHEHTHBIE M TOMIOJIOTUYECKUE YPABHEHUS
YpaBHEHUS SJIEKTPUUECKOIO PABHOBECHS LIENU 11 MTHOBEHHBIX 3HAYEHU TOKOB U HAIIPSIKEHUN
OCHOBHEBIE CBOMCTBA TUHEHHBIX IIeTIeH
Merton komruiekcHbIX amruintya. CyTh MeToAa. DTanbl aHanu3a uene. [Ipeumyniectsa
KommnoneHTHbIE ypaBHEHUS, IPECTABICHHBIE Y€PE3 KOMIUIEKCHBIE aMILTUTYIbI

CornacoBaHue UCTOUYHUKA YHEPTHH C HArPy3KOM 10 HaHOOJIbIIeH aKTHBHOW MOIIIHOCTH, Tepe/iaBa-

€MOH B Harpy3Ky

MeToa KOHTYpHBIX TOKOB

Merton y3/10BbIX TOTEHIIUAIOB

MeTtoz 5KBUBaJIEGHTHOTO I'eHepaTopa

[Tonoca nponyckanus HenH, METOIMKA pacyeTa
Tunel GUIBTPOB. AMIMTYIHO- YACTOTHBIE XapaKTEPUCTHKH

14.1.8. Tembl KypcOBBIX POEKTOB (pador)
HccnenoBanne cliosKHOM JIMHEWHOW AIEKTPHYECKON IIEMH B YaCTOTHOM 001acTH

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEPHAIAM /JIsl JIUL C OTPAHNYEHHBIMH BO3MOKHOCTSIMH

310POBbSI U HUHBAJINIOB

I[J'IH JiuIy ¢ OrpaHUYCHHBIMH BO3MOXXHOCTAMU 3J0POBbS U HHBAJIUAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIBHBIC OLICHOYHBIC MAaTCPHAJIbI, IICPCUCHb KOTOPBIX YKAa3aH B Ta6J'II/III€ 14.
T8.6.]'H/II_[8. 14 — I[OHOJIHI/ITCJ'IBHLIG MaTepuajibl OLCHUBAHUSA JIA JIUL C OrPAHUYCHHBIMU BO3MOXKHOCTAMU

340POBbLS U HHBAJINIOB

Kareropun
00yJarommxcs

BI/I)II)I JOIIOJTHUTCIBbHBIX OIICHOYHBIX
MaTcpualioB

DopMBI KOHTPOJISL U OTICHKU
pe3yabTaTOB 00YyUEHUS

C HapymeHusiMu
ciyxa

TecTbl, MCEMEHHBIE CAMOCTOSTEIILHBIC
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

[Ipenmy1iecTBEHHO MUCHMEHHAS
IIPOBEpKa

C napymeHusMu
3peHUs

CobecenoBaHue 1o BOIIPOCAM K 3aUeTy,
OIIPOC IO TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs IPOBEPKa
(MHIMBUAYATIBHO)

C HapymeHusiMu
ONOPHO-

Perienrie AUCTaHIIMOHHEIX TECTOB,
KOHTPOJbHBIC PAOOTHI, MMCEMEHHBIC

[IpenmMyIIeCTBEHHO AUCTAHITMOHHBIMH
MeTOoIaMu
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ABUI'aTCIIBHOT'O CaMOCTOATCIIbHBIC pa6OTBI, BOITPOCHI K
arriapara 3a4CTy
C OIrpaHUYCHUSAMMU I10 TCCTI)I, INHUCBbMCHHBIC CaAMOCTOATCIIBHBIC HpeI/IMYH_IeCTBeHHO IIPOBEPKaA
O6H.[€M€I[I/II_[I/IHCKI/IM pa6OTBI, BOIIPOCHI K 3a4€TYy, METOAAMHU UCXOAA N3 COCTOAHUA
IIOKa3aHUAM KOHTPOJIbHBIC pa6OTBI, YCTHBIC OTBEThI o6yqafomeroc;1 Ha MOMCEHT IIPOBEPKU

14.3. MeTtonnyecKkue peKOMeHIAIMH MO OLIEHOYHBIM MaTepHaIaM JUIsl JUI ¢ OTPAHHYEeHHBIMHU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jns muIp ¢ orpaHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI U MHBAIMIOB IPEIyCMAaTPUBACTCS J0-
cTymnHas (hopMma Mpea0CTaBICHUS 3aJaHUH OIEHOYHBIX CPEJICTB, @ IMEHHO:

— B TIEYaTHOH (hopme;

- B IIeyaTHO! (hopMe ¢ YBEIMUYEHHBIM IPUPTOM;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- METOJ/IOM YTE€HUS ACCHCTEHTOM 3a/IaHUs BCITYX;

- NPEOCTaBJICHUE 3a/IaHUs C UCTIOIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXHOCTSIMU 3/I0POBbSI M MHBAIHMIAM YBEIMYUBACTCS BpeMs Ha
HOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. [l TakuX 0OyJarommxcs MpeayCcMaTpUBAETCsl TOCTYTI-
Has popmMa MpeoCTaBICHHS OTBETOB Ha 3a/1aHUs, & UIMEHHO:

- NMMCbMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIB30BAHMUEM YCIIYT aCCUCTEHTA;

- IPE/ICTaBICHAE OTBETOB YCTHO.

[Ipouienypa oneHUBaHUS PE3YNIBTATOB OOYYEHUS JIMII C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMH 3/10PO-
Bbsl M1 MHBAIMJIOB IO JHCUHUIUIMHE TPeIyCMaTpUBAET MpeaocTaBiIeHne nHpopmManun B Gopmax, aaarnTH-
POBaHHBIX K OTPAaHHYCHUSAM HX 3[J0POBBS U BOCHPUATHS HH()OPMALIIH:

JL1s1 i1 ¢ HApYIIEeHUSIMM 3PeHust:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBETUYECHHBIM HIPHUPTOM.

JI1s1 M1 ¢ HApYIIEHUSIMH CJIyXa:

— B (hOpME IIIEKTPOHHOTO IOKYMEHTA;

- B ITe"YaTHOU hopme.

JI1s1 1M1 ¢ HAPYIIEHUSIMHM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe INIEKTPOHHOT'O IOKYMEHTA;

- B reyaTHou (opme.

[Tpy HEOOXOMUMOCTH /ISt JIUT] C OTPAaHMYCHHBIMHA BO3MOXXHOCTSIMH 3/I0OPOBbS 1 MHBAJTUIOB TIPOIIE-
Jypa OLICHUBAHUsI Pe3yIbTaTOB 00yUEeHHsI MOXKET MPOBOAUTHLCS B HECKOIBKO ITAIOB.
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