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Paccmotpena n ogoOpena Ha 3aceqanuu Kadeapbl
nporokon Ne 24 or « 30 » 3 2016

JIucr corsiacoBanuii
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1 Ileau m 3a7a9H JUCIUILJIMHBI

Kypc «Onekrporexnukay siBasiercs 0a30BbIM JJIs CTYACHTOB HaIpaBJICHUS MOATOTOBKU
28.03.01 «HaHOTEXHOJOTUHU U MUKPOCHUCTEMHAs TexHUKa». LleJiblo mpemogaBaHusi co31aTh y CTY-
JIEHTOB OCHOBY 2JIEKTPOTEXHUYECKUX 3HAHUU .

3amaya — co31aTh y CTyACHTOB OCHOBY JIEKTPOTEXHUYECKUX 3HAHUH JUIS MOCIIEIYIOLIETO U3Y4EHUs
KypcoB «MeTpoJIoTusl U TEXHUUYECKUE U3MEpPEHUs», «be30macHOCTh KU3HEAEATEIbHOCTHY, «CXeMo-
TEXHUKA » U T.1..

TeopeTndeckue MOJIOKEHUS Kypca U3JIaratoTCs Ha JCKIUAX, 3aKpEIIIOTCS U Pa3BUBAIOTCS HA
MPAKTUYECKUX U Ja0OpaTOPHBIX 3aHATUSX, KOHTPOJIUPYIOTCS MPHU BHITIOTHEHUH WHIUBU TyallbHbIX 3a-
JAHWM, KOHTPOJIBHBIX PAOOT MO BAKHEHUIIMM pasjiesiaM Kypca.

B nuxn nabopaTopHBIX paboT BKIIOUEHBI 3JIeMEeHTHI npuMenenus [I9BM st moxennpoBaHus 1
aHaIM3a JIEKTPUUYECKUX LIEnel.

CopnepxaHue Kypca pacKpbIBA€T OCHOBHBIC IMOHSATHS U 3aKOHBI TEOPUM 3IJIEKTPUYECKUX LETIEH;
METOJIbl aHalM3a MPU MOCTOSHHOM M CHHYCOUJAIbHOM BO3JCHCTBUU B YCTAHOBHUBILIEMCS PEXKHUME,
npuMeHeHue npeodpazoBanus Jlamiaca, psgoB @ypbe K aHANN3Y AIEKTPUYECKUX Henei. OnpeneneHue
YaCTOTHBIX XapaKTEPUCTHK IETel, a TaloKe aHaIU3 MpH MPOU3BOIBHON (opMme CUTHaja, 1erneil ¢ nH-
JQYKTUBHO CBSI3aHHBIMH 3JIEMEHTAMU, HEJIMHENHHbIE [IeNIM U OCHOBBI TEOPUHU 4 -X MOJIECHUKOB, (QUIBTPOB
U aKTUBHBIX LIETIEH.

2 Mecro nucuumiuebl B cocrase OIIOIT

Juctumnnnna «nekrporexankay (b1.5.16) otHOcHTCs K podecCHOHATBHOMY IIHKITY, 0a30BOii
qyacTu ¥ 0azupyeTcst Ha 3HAHUSIX, IPUOOPETEHHBIX PaHEe CTYJACHTaMH PU W3YYCHUH U CIIUTUIMH:

a) MaremaTuka, pas/enbl:

- MaTpuLbl, ONPEAETUTENN, CUCTEMBI TMHEHHBIX YPAaBHEHU;

- 3JIEMEHTHI JTUHEWHON anreOpsl;

- KOMILJIEKCHBIE YHCIIA;

- nuepeHanbHble HCUUCIEHUS QYyHKIMI OHON MepeMEeHHOM;

- UHTErpajibHOE UCUUCIIEHNE (PYHKIIMN OJHON MEPEMEHHOM;

- tupepeHIaTIbHBIE YpaBHEHUS;

- uHrerpain Oypoe.
0) du3zuka, pas3aeisl:

- DJIEKTPOCTATHKA;

- TIOCTOSIHHBIHN JJIEKTPUUECKUN TOK;

- DJIEKTPOMAarHeTusm;

- KoJIeOaHUsI U BOJIHBI.

3 TpeﬁoBaHm{ K pe3yjJbTaTaM OCBOCHHUA NUCHUIIJIUHBI

[pouecc n3ydeHus: QUCIUIUITMHBI HAIpaBJieH Ha (GOPMUPOBAHUE CICAYIONIX KOMITETE HITUHA
- CHOCOOHOCTBIO peliaTh 33/1a4dl aHallM3a U pacdera XapaKTepUCTHK SJIEKTPUUYECKUX Ienei
(OTIK-3);
- CIIOCOOHOCTHIO MCIIOIB30BATh OCHOBHBIE MTPHEMBI 00paOOTKN M TIPEICTABICHUS IKCIIEPUMEH-
TanbHbIX AaHHBIX (OTIK-5).
B pesynbrare M3ydeHus AUCHUTITUHBI CTYIEHT TOJKEH:

3Hamyp: GHyHIAMEHTATbHBIC 3aKOHBI, TOHATHUS U MIOJI0KEHUSI OCHOB TEOPHU AJIEKTPUUECKUX IIeTeit
U DJIEKTPOMArHUTHOTO TOJIS; BaKHEHIIME CBOMCTBA M XapaKTEePUCTUKH LIETIeH U MOJIS; OCHOBHI pacueTa
MEPEXOHBIX MTPOLIECCOB, YACTOTHBIX XapaKTEPUCTHK, IEPUOJUUECKUX PEKUMOB, CIIEKTPOB, HHAYKTUBHO -
CBSI3aHHBIX U Tpex(a3HbBIX I[eNeii; METO bl YHCICHHOTO aHalln3a;

YMemb: PACCUUTHIBATh JMHEHHBIC MMaCCHBHBIE, aKTUBHBIE I[EMH METOJaMH Ha OCHOBE 3aKOHOB
Kupxroda, KOHTYpHBIX TOKOB, Y3JIOBBIX ITOTCHIIMAJIOB, HAJIOKEHUSI M OINPEACISITh OCHOBHBIE XapaKT e-
PUCTHKM TPOIIECCOB MPHU CTaHJAPTHBIX U MPOU3BOJIBHBIX BO3JEHCTBUIX (KIACCUUECKUM, OTIepaTOpHbII
U CHEKTPaJIbHBIA METOJIBI);
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61ademb: METOIaMHU aHAJM3a ILEMeH MOCTOSHHBIX U MEPEMEHHBIX TOKOB BO BPEMCHHOM M Ya-
CTOTHOM 00JIacTsIX.

4 O0beM TUCHUILUIMHBI M BUAbI y4eOHOI padoThI

OOm@as TpyIoeMKOCTh JUCITUTUIMHBI COCTABIISIET 5 3a4€THBIX €AMHUII.

Bi yacGHOM paboTh Bcero CemecTpbl
9acoB | 3 cemectp (4ac)
AyauTopHble 3aHATHA (BCEro) 82 82
B TOM YHCJIE!

Jlexaun (JT) 36 36
[paktnyeckue 3anstus (113) 28 28
Jlaboparopusie padotsl (JIP) 18 18
Cemunapsl (C) HE IIPEyCMOTPEHBI
Jlpyrue BHJIBI ayTMTOPHBIX paOdOT HE TIPETYCMOTPEHBI
CamocrosiTeibHasA padoTa (BCero) 62 62
B Tom uncre:
IToAroToBKa K KOHTPOJIBHBIM paboTam 12 12
[TonroTOBKA K MPAKTUYECKUE 3aHSTUS 22 22
KypcoBas pabota (KP) HE [IPEyCMOTPEHA

3anaun HE MPETYCMOTPEHBI

BeinonHeHnne WHANBY TyalIbHbBIX 3aIaHUM 18 18

IlonaroroBka K BBINOJHEHHUIO W 3aIlUTE Jia- 10 10

00paToOpHBIX paboT
CamocTtosarenbHas paboTa Ha MOATOTOBKY, 36 36
cavyy dK3aMeHa
OOmmas TPYITOEeMKOCTh qac 180 180
B 3aUETHBIX €IMHUIIAX 5 5

5.Conepxanne TUCHUILIAHBI
5.1 Pa3gesibl AMCUMILIMHBI ¥ BUABI 3AHATHI

Ng : : X é : % - % % g ’é dopmupyeMmble
" aMMEHOBAHME P a3zelia JUCLIIUIMHBL & L§ g l% ;% é % % ;; g 2 KOMIICT CHIIMU
SR TRlET] 2e|2E
& <
1 DIIeKTpUUYECKHE T[T TTOCTOSHHOTO TOKa | 6 | 4 6 - 8 24 | OIIK-3,0IIK-5
5 DJIEKTPUYECKHUE IIENH O JHO(A3HOTO CH- 8 10 6 - 10 34 | OIIK-3,0IIK-5
HYCOMAJTLHOTO TOKa
3 [lepnomnyeckie HeCHHYCOUAIbHBIE TO- |2 | - 2 - 2 6 | OIIK-3,0IIK-5
Kd
4. | MHorodasHbple 1enu 2 - 2 - 4 8 OI1IK-3,0IIK-5
5. | MarauTtHbIe [Ienu 2 - - - 4 6 OIIK-3,0IIK-5
6 [epexomHble TPOIECCH B TMHEHHBIX 6 |4 8 - 9 27 | OIIK-3,0IIK-5
ANEKTPUYECKUX LIETISIX
7. | OCHOBBI TEOPUH YETHIPEXITOIIOCHUKOB. 4 - 2 - 11 15 | OIIK-3,0IIK-5
HenvHeiHBIC 3JICKTPUYECKHE TIETH ITO0- 2 - 2 - 6 10 | OIIK-3,0IIK-5
CTOSIHHOTO H IIEPEMEHHOTO TOKa
9 DNeKTpUYECKHEe TN C pacCIpeeiecHHbI- | 4 - - - 8 14 | OIIK-3,0IIK-5
MU TTapamMeTpamu
4
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Conepxanue pas3ieioB JUCHUIIMHBI (110 Jie KIUSIM)

Tpyno- dopmupyemble
Ne Haumenosanue
- paszenon CoznepxaHue pasleioB €MKOCTb KOMIIETCHIIUH
! (uac.) (OK, TIK)
1. | DOnextpuueckue Xapaxkrepuctuka 31aeMeHToB D1l Tononorus nenu. Meto st 6 OI1K-3,0I1K-5
nenu (L) no- pacueta DI MOCTOSTHHOIO TOKa C COCPEAOTOUECHHBIMU TapaMeT-
CTOSIHHOTO TOKa pamu. bamanc momHocTH.
2. | Dnextpudeckue OCHOBHBIE XapaKTEPUCTUKH CHHYCOMJAIBHOIO Toka. Meton 8 OI1K-3,0I1K-5
nenu oHO(a3HoO- | KOMIDIEKCHBIX aMIUMTY. SIBICHHE 3JIEKTPUIECKOTO pe30HaHCa
IO CHHYCOWJ@jlb- | LIEHH C B3aUMHOI1 MHAYKTUBHOCTBIO.
HOTO TOKa
3. | [lepnomrueckue Pasnoxenne B psag @ypse. CnekTpsl aMImTy I 1 Ga3. Momy- 2 OI1K-3,0I1K-5
HECHHYCOUZANb- | JMPOBaHHBIC UMITYJIbCHI.
HBIE TOKH
4. | MHuorodasnsie TpexdasHble UenM CHHYCOUIATBHOTO ToKa. Pacuer m mpakthae- | 2 OI1K-3,0I1K-5
LeTH CKOC IIpUMEHEHHE TpeX(Da3HbIX MeHeH.
5. MaruutHsle uenu | HepasBeTBIeHHbIE MarHHUTHBIE LEMH. PacdyeT MarHUTHOTO MOTO- | 2 OIIK-3,0ITK-5
Ka B TOPOWJE C MarHUTHBIM CepJeYHHKOM. 3akoHbI Kupxroda
JUI1 MarHUTHOH IienH. PacueT pa3BeTBICHHBIX MarHUTHBIX IIe-
neil. Pacuer nons B 3a30pe aneKTpoMarsuTa
6. | [lepexomHsie IMpuunHBl BOSHUKHOBEHUS NepexoaHbix mpoueccos (ITI). 6 OIIK-3,0I1K-5
TIPOLECCHI B JIH- Knaccuueckuil u onepatopHslii MeTobl pacueta I1I1.
HeHbIX D1
7. OCHOBBI TEOPUH VpaBHEHHS YETHIPEXIIONOCHUKOB. Bropuunsle mapaMerpel ue- | 4 OIIK-3,0I1K-5
YEThIPEXIIOJIOC- TBIPEXIIOJIFOCHUKOB. DnekTpudeckue GuibTpsl. Jud dpepennu-
HHKOB. aIbHOE ypaBHEHHE OJJHOPOIHON JIMHUH, IMHUKM 0e3 NCKaKeHHI.
JIBm>xeHne IpsSIMOYTOJIBHBIX BOJIH.
8. Hemuetinsie Cratnueckoe M AMHAMHUYECKOE CONMPOTUBICHUS HEJIMHEHHOTO 2 OIIK-3,0I1K-5
IICKTPUIECKHE anemeHTa. ['padrueckuii METOX M METO HKBHBAJICHTHOTO TCHE-
LETH TTOCTOSIHHO- | paTtopa Il pacdeTa IeNH ¢ HeMMHEHHBIM 3JieMeHTOM. MeTox
ro U nepeMeHHo- | urepanun. OcoOEHHOCTH pabOThl HEIMHEHHBIX 3JIEMEHTOB B
TO TOKa LeMnsX IepeMEeHHOr0 Toka
9. | Dmekrpuueckue Juddepenmansaoe ypaBHeHHE OTHOPOHOM JIMHIY, JTHHAN 4 OI1K-3,0I1K-5
LECIM € pacp cae- 6¢3 nckakenuii. Ilamaronye U OTpaKeHHBIE BOJIHBI B JIMHHH.
JICHHBIMI TAPaMCT- | Ko ¢y purueHT oTpaxkenus. dazopas ckopocTs. JIMHA BOJHEL.
pamu Jlunus 6e3 uckaxkenuit. Pexxum cornmacoBanHoit Harpy3ku. Jlu-
HUS 0€3 moTeps. [IBIKEeHNE NPSIMOYTOJIBHBIX BOJIH.

5.2 PazneJnl

JUCHUILVINHLI |
(mpeabIIynmMu) U 00ecnevuBaeMbIMU (IOCJI€eYIONMMM) TUCHMILTHHAMMA

MEKAUCHUIIIIMHAPHBIC CBA3H

¢ o0ecnme4YuBAaIOINMU

Ne Haumenosanne obOecrneuu- No Ne paznenoB naHHO#M OUCUMIUIMHBEI U3 Ta0n.5.1, s KOTO-
n/m BaeMBbIX (TI0CIIe Ty OIIHX) PBIX HEOOX0MMO U3ydeHHe oOecrneduBaromuX (IpeapaynX) 1 ooec-
JWCUUILIMH MEeYNBAIOMUX (MOCTIEAYIOINX) JUCIIUIIINH
1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 9
IpenuecTByIO iHe HCUMILTHHBI
1. Maremarika + + + + + + + + +
2. Dusnka + + + + + + +
Iocaenyronme TUCOUILIAHBI
1. MeTtposorust U TeXHHY e- + + + + + + +
CKHE U3MEPEHUs
2. Be3omacHOCTh KHU3HEES- + + + + + + +
TCJILHOCTH,
3. CxeMOTEXHHUKA + + + + + + +
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5.4. CooTBeTCTBHE KOMIIETEHIHIA, () OPMHUPYEMBIX IPH M3yYeHUM TUCHUILUINHBI, H BUIOB 3aHATHH

[lepeuens Bugp! 3anstuit DopMBbI KOHTPOJIA
KOMIIETEHIIUH 7 Tp | J1a6 CPC

OIIK-3 + + + + KoHTposbHast paboTa, KOHCIIEKT, MHIMBUIYaJILHOE 3aJIaHUE, K3aMEH

OIIK-5 + + + + DK3aMeH, OTYET MO MPAKTHYECKON padoTe, OTYET 1Mo 1abopaTopHOU pa-
00Te, MHIMBUyaJbHOE 3aJaHKe, KOHTPOJIbHAS paboTa

JI — nexuun, [Ip — npakruyeckue u ceMuHapckue 3anstus, Jlab — maboparopusie padotsl, CPC — camo-

CTOATCIIbHAA pa60Ta CTYACHTA

6 MeToabl 4 poOpMBbI OPraHU3aALUU 00yUeHUS
TexHo70rMM MHTEPAKTUBHOTO OOY4EHUS MPH Pa3HbIX (opMax 3aHATHH B yacax

Dopmbl Texuun (sac) Ipaktrueckne | JlabopaTopHbie Beero
Merto b 3aHATUS (dac) paboTsl (vac)
IT-MmeTO IBI 4
PaGota B xomanme 6 2 8
3amuTa MHAMBUAYAIbHBIX 3aJaHUN C UCIIOJIb30Ba- 4 4
HHEM KOMITBIOTEPHBIX TeXHOJIOTHH
TecToBBIN ONPOC K IAOOPATOPHBIM paboTaMm ¢ Uc-
[0JIb30BaHMEM aBTOMATU3UPOBAHHOTO KOHTPOJIU- 2 2
pytomiero yctpoiictea (AKY)
HTOTO MHTEPAKTHBHBIX 3aHSITHI 4 10 4 18
7 JlaGopaTOpHBIil MPAKTHKYM
No Ne paszena Tpynoewm- KomMmnereHiun
/gy [PACUMILIHHEL 13 HaunmenoBanue nabopatopHbIx paboT KoCTs (1ac.)
Tabn. 5.1
Cemectp 3
1 1 HccnenoBanue 3JIEKIPUYECKUX XAPAKTEPUCTUK JIMHEHHOM Lienu 4 OI1K-3,0I1K-5
IpY TapMOHUYECKOM BO3JICHCTBIH
2. 2 HccnenoBanue pe3oHaHca HANPSKEHUIH 4 OIIK-3,0ITK-5
3. Bosaymasiii panchopmatop 4 OIIK-3,0ITK-5
4 6 HccnenoBanue nepexoaHbIX MPOLECCOB B 3JIEKTPUUYECKHUX LIETISAX 6 OIIK-3,0I1K-5
8 IIpakTH4YecKue 3aHATHS (CeMHHAPDI)
Tpyno-
No No paznena nucuumm- . eM-
Tematnka NpakTHYECKUX 3aHATHH (CEMHHAPOB) Komnerennuu
/T HBI 13 Tabm. 5.1 KOCTb
(uac.)
1 1 [IpeoOpazoBaHus B 2JEKTpUYECKUX LemsaX. MeToapl aHamM3a 6 OIIK-3,0I1K-5
I[N TTOCTOSTHHOTO TOKa
Pacuer snexTpudeckux Lernei cHHycouaaabHoro Toka. Cum- 6 OIIK-3,0I1K-5
BOJIMUECKUI MeToJ. Pe3oHaHC HanpsKeHU U TOKOB, pe30-
9 ’ HAHC B CIOXKHBIX Iersax. [locienoBaTenbHOE BKIIOYCHHE Ka-
TyIIEK ¢ B3auMOMHAyKIHeH. OnpeneneHne MoKa3aHui p u-
00poB.
3 3 Pacuer 3nel<1p1/meucmx IETEH P HECHHY COUIANIBHBIX TIEpH- | 2 OIIK-3,0I1K-5
OTMYECKHUX BO3ICHCTBHAX
4 4 Pacuer TpexpasHbIX Ielneil cuHycouaabHoro Toka. Cummer- | 2 OIIK-3,0I1K-5
pUYHas 1 HECUMMeETPUYHAs Harpy3Kka. M3MepeHne MOIIHOCTH.
OmnpenesneHne MOCTOSIHHBIX YETBIPEXTOMOCHUKa B A,Z,Y- 2 OIIK-3,0ITK-5
5. 6 napaMeTpax, XapaKTepHCTHICCKOTO COMPOTHBICHHS U ITOCTO-
sSsHHOH mepepaun. AHam3 AUX n OUX .
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Kraccuueckuit MmeTon pacdyeTa nepexogHoro mporecca B O1[. | 8
MeTopI OTIpeieNieHrsT KOPHEl XapaKTepUCTHYECKOTO ypaB-
HeHus. Pacuer nepexolHOTO Mpoliecca B LEMsIX BTOPOTO U

OI1K-3,0I1K-5

1.

6 ! OoJee BEICOKHX HOPsAKOB. Mcmons30BaHue omepaTopHOTo

meTona. Ocobennoctn pacuet [ nmpu CHHYCOHTATBEHOM

BO3JICIICTBUH.

I'padrraeckuii MeToT 1 METOX YKBHBAJICHTHOTO TeHEpaTopa 2 OI1K-3,0I1K-5
7 8 IUT1 pacyeTa eNH C HeIMHEHHBIM 3yieMeHTOM. MeTtox utepa-

9 CamocrosiTesibHasi padoTa

Ne paszena QHCLH- Bumbl camocTosTenbHON Tpyno- KonTponb BbINOJHEHUS pa-
HJ;HI:{H 3 a6 5.1 paboTs E€MKOCTb KomneTenuuu 60TBI
e (dac.)
124 6.8 TloaroToBKa K KOHTPOJBHBIM 12 OIIK-3,0I1K-5 Kontpomphas padoTa.
e paboTam
I OIIK-3,0I1K-5 Onpoc. Kontponbhas pabo-
1-4, 6,8,-9 OJrOTOBKA K TPAKTHIC- 22 Ta. 3ammra oT4eTa Mo WHIM-
CKIM SaHATHAM BUJy AIbHOMY 3aJ]aHUIO.
126 IloaroroBka k nabopatop- 18 OIIK-3,0I1K-5 Otyer no nabopatopHOH
e HBIM paboTam pabote
1-9 BeinonHenne uHAMBUIY aJlb- 10 OIIK-3,0I1K-5 3amuTa oT4eTa 10 UHIUBU-
HOTO 3aJlaHus JIyaJbHOMY 33/IaHHIO.
1-9 ToroTOBKA M cIaua sK3aMeHa 36 OIIK-3,01IK-5 Crawa  sx3ameHa

10 IlpumepHasi TeMaTHKA KYPCOBBIX MPOeKTOB (padoT)

KypcoBas pabota He npeaycMOTpeHa yd4eOHbIM IIITaHOM

11 PeliTuHrOBasi cucTeMa /IJisl OLIEHKH YCIIeBA€MOCTH CTY/IEHTOB

Ta6auna 11.1 bannsHbIe OneHKH 1ITS1 AIIEMEHTOB KOHTPOIT — « TeopeTHaecKrie OCHOBBI ANMEKTPOTEXHUKID (K-
3aMEH, JIEKLIMH, TPaKTHIEeCKUe 3aHATH, JabopaTopHeie paboThI)

N MaxkcumanpHblii | MakcumanbHelii | MakcuManbHbIN Oain
DneMeHTHl yaeOHON Bcero 3a
O6amn Ha 1-yro KT ¢| Oamn3a nepuon ja mepuox mexmay 2KT
JeSATEIbHOCTH ceMecTp
Hauana cemectpa |Mexnay 1KT u 2KT | u Ha xoHenr cemecTpa
[Tocelenye 3aHAThix 3 3 3 9
KoHTpoIbHBIE paboTHI HA TIpaK-
TUYECKUX 3aHATHAX 5 5 5 15
UTaGopaTopHbie pabOoThI 5 10 5 20
3anmra HHIMBHIYaJbHBIX pac-
4eTHBIX paboT 8 9 17
KoMMoHEeHT CBOEBPEMEHHOCTH 3 3 3 9
M TOro MakcHUMyM 32 Ie pruoj: 16 29 25 70
Craua 3x3ame Ha (MAKCHMYM) 30
HapacTaomuMm HTOrom 16 45 70 100

Ta6auua 11.2 PeiiTuHroBasi cucTreMa HK3aMeHAIlMOHHOI0 OMjIeTa

Ne i/t 3azanue B OuieTe Hrorosas cymma
6amioB
1 .
TeopeTiaeckuii Bompoc 6
2. TeopeTHueckuii BOMpoc, pacuér 10
3. 3amada 14

Taoauna 11.3— [lepecuer UTOroBOM CyMMbI OAJIJIOB B TPATUIIMOHHYIO M MEKIYHAPOIHYIO OI[EHKY

Tperuii cemectp

Onenka (I"OC)

HrtoroBast cymma 6aimioB, yIUTEIBACT

N ECT
YCIIEIIHO CIAHHBIA 3K3aMEH Ouenka (ECTS)

5 (0OTHMYHO)

90 - 100 A (0TIMYHO)
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85 — 89 B (o4eHb x0po11o)

4 (xopor1o) 75 -84 C (xoporiio)
70 -74
65— 69 D (ynoBneTBOpHUTENIHHO)
3 (yRoBICTBOPHTELHO) 60 - 64 E (mocpenctBeHHO)
2 (HeyJOBIETBOPUTEIHHO) Hwuxe 60 6ayuioB F (HeynoBneTBOpUTEIHHO)

[TpeoOpa3oBanne CymMMBbl 0aJUIOB B TPAJUIMOHHYIO OLEHKY M B MEXIYHAPOIHYIO OYKBEHHYIO OLICHKY
HPOMCXOJUT OJIMH Pa3 B KOHLIE CEMECTpa TOJIBKO HOCIIe MOJBEACHHUSI UTOrOB W3Y4EHHs! IUCLIUILIAHBI.

12 Y4yeOHO-MeTOqUYECKOE U HH()OPMALIMOHHOE 00ecnevyeHne TUCHUTLTUHBI:

12.1. OcHoBHas JMTepaTypa

1. Teopernueckne OCHOBBI DJICKTPOTEXHHKU. YacTh 1 yCTaHOBHBIIMECS PEXKUMBI B JIMHEHHBIX
aNeKTprYeckux ernsx: Yueobnoe nocobue / llyrenkoB A. B., XarnukoB B. U., I'anmpka T. B., lllanna-
poa E. b., JImutpues B. M. — 2015. — 187 c. (ccoiika - https//edu.tusur.ru/training/publications/5376)

2. Teopernueckue OCHOBBI 31EeKTpoTexHUKU. YacTh 2. Ilepexo/Hble U CTaTUYECKUE PEXKUMBI B
JTMHEHHBIX U HENMHEHHBIX LEMIX. DJIeKTPOMarHuTHOe mone: YuebHnoe mocodbue / Jmutpues B. M.,
[yrenxoB A. B., Tammka T. B., Ilammapoa E. b. - 2015, - 237 c. (cchuika -
https//edu.tusur.ru/training/publications/5377)

3. OO0mas 2JIeKTPOTEeXHUKA U AJIEKTpoHUKA: YueOHoe mocobue / Ozepkun JI. B. — 2012. — 190 c.
(ccwinka - https://edu.tusur.ru/training/publications/1324)

12.2. JlonostHUTEJILHAS JIUTEpaTypa

1. Teoperndeckre OCHOBBI 3JCKTPOTEXHUKU. DJekrpudeckue nenu [Tekcr] : ydeOHHK i BY30B /
JI. A. Becconos. - 11-e u3a., nepepad. u pom. - M. : FOpaiit, 2013. - 704 c. (Hanuuue B OUON
TYCVYP - 15xk3.)

2. OcHoBbl Teopuu 1enei: Yueonuk aist By3os / B. IL Ilonos. - 5-e u3n., crepeorun. - M. : Beic-
mas mkoja, 2005. - 574 ¢. (252 3k3)

3. Teopernueckue ocHoBbI 3ekTporexHukd / b. U. Konosanos ; denepanbHoe areHTCTBO MO 00-
pasoBaHui0, TOMCKUN TOCYJapCTBEHHBIH YHUBEPCUTET CUCTEM YIPABJICHUS U PAAUOAIIEKTP O-
Huku, Kadenpa npomsinuienHoit snekrponuku. - Tomck: TYCVYP, 2007 - . Y. 1 : YuebHoe mo-
cobue s ctyaeHToB mo crnenuansHoctH 210106 "TIpombinuieHHas snekrpoHuka”. - ToMck :
TYCVYP, 2007. - 151 c. (95 3x3.)

4. 3eseke ['.B., Nonkun ILA., Herynmua A.B., CtpaxoB C.B. OcHoBHI Teopuu 1emnei. — M.: Duep-
rousnar, 1989 — 528 c. (84 sk3.)

5. Angpees I'.Il. COopHuk 3amau u ynpaxsaenuit mo TOD. M.: Beicmas mikona, 1982. — 762 c. (45
IK3.

6. OCH())BBI Teopuu 1enei: YueOuuk g By3oB / B. Il. bakanos, B. @. Imutpukos, b.U. Kpyk;
pen.: B.IL. bakanos. - 2-e uzz., nepepad. u gon. - M.: Paguo u cBs3p, 2003. - 588 c. (100 5k3.)

12.3. YueOHO-MeTOAMYECKHE MTOCOOMS M TPeOyeMoe NMPOrpaMMHoe odecreueHue
Jiis1 caMmocToATe IbHOM PadoThI CTYI€HTOB

1. COopHUK 33734 1O TEOPETUUYECKUM OCHOBAM dJIeKTpoTexHUukH. Yacth 1 YcraHoBHBIIMECS pe-
KUMBI B JJMHEHHBIX dJIeKTpruueckux nernsx: COOpHUK 3a7au Ajs MPOBEACHUS MPAKTHUYECKUX 3a-
HATUHN N0 JucuuIianHaM «eopeTuyeckue OCHOBBI 3JIEKTPOTEXHUKN», «AHAIIN3 TNHAMUYECKUX
cucrem», «Teopus ueneir u curHanos» / JmutpueB B. M., lllyrenkoB A. B., 'anmxka T.B. —
2015. — 96 c. (cchuika - httpsJ//edu.tusur. rutraining/publications/5044)

2. Teopernyeckue OCHOBBI JJIEKTpoTeXHHKH. YacTh 1. YcTaHOBUBIMECS PEKUMBI B JTHHEHHBIX
ANEKTPUYECKUX MEMSIX: YUeOHO-METOANIECKOe MocoOre Ui BBIMOTHEHUS JIA0OPAaTOPHBIX pa-
oor / Imutpues B. M., lllyrenxkoB A. B., Tammka T. B. — 2015. — 108 c. (cchuika -
https://edu.tusur.ru/training/publications/5043)

3. DJCKTpOTEXHUKA W DJICKTPOHWKA: METOIUYeCKHEe yKa3aHHWs MO CaMOCTOSATEIBHOW paboTe s
ctyneHToB TYCVYP no aucnumimHam «TeopeTuueckue OCHOBBI AJICKTPOTEXHUKNY, «AHAIHU3
TUHAMHYEeCKUX cuctem», «Teopust menedd u curHamoB» / ['ammka T. B., KoBanenko B. E. —
2015. — 28 c. (cchuika - https//edu.tusur.rutraining/publications/5045)

4. TeopeTnyecKkue OCHOBBI JICKTPOTEXHUKHU : ydeOHUK /it By30B: B 3 1./ K. C. lemupusu [u ap.].
- 4-e u3M., IOM. IS CAMOCTOSATENIBHOTO M3ydeHus kypca. - CIIO. : [Tutep, 2006 - . - (YueOHuK
mis By30oB) (300 myunmx y4eOHHMKOB Juis BbICIIe mkoiael B 4ecth 300-metust CaHKT-
[TerepOypra). - ISBN 5-94723-620-6. T. 1. - CII6. : [Tutep, 2006. - 462 c. (30 3k3.)
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https://edu.tusur.ru/training/publications/5044

Jas nabopaTopHbIX pabot

1. B.M. Tmutpues, A.B. lllyrenkos. T.B. lanmka, A.H. Kypakosos. JJAPM. AsromaTnsupoBaH-
HEBIH J1a00paTOPHBIH MPAKTHKYM IO MEKTPOTEXHUKE M INEKTpoHUKe. V4. mocobue 1t BY3os.
— Tomcek: U3-o B-Crexrp, 2010. — 186 c. (30 3k3.).

2. Meropuyeckoe nocobue mo 1abopaTOPHBIM 3aHATHIM Ui RHCLHIUIAH "DJIeKTponpeobpaso-
BaTeNbHBIE YCTPOHCTBA PAAHOIIEKTPOHHBIX CPEACTB", "DIeKTPOUTAHHE YCTPOMCTB U CHCTEM
TEJNEKOMMYHHKAUKMH", "DIEKTPONUTAHHE M 3IIEMEHTHI 3JIEKTPOMeXaHUKH", "DHeprocunoBoe
obopyznoBanue asponopros”, "OBImas 3MEKTPOTEXHHKA" : METOAMYECKOE TIOCOBHE /TS BY30B /
DenepanbHOe areHTCTBO 10 06pa3oBanHuio, TOMCKHUIt TOCYapCTBEHHBIH YHHBEPCHTET CHCTEM
YIpPaBJleHHus. M PaJMOINEKTpOHHKH, Kadenpa TeopeTHdecKHX OCHOB 3JEKTPOTEXHHKH. -
Tomck: TYCYP, 20009. - 64 c. (503k3.)

JList IpaKTHYeCKHX 3aHATHI

1. Omutpues B.M., 1llyrenkos A.B., XatuukoB B.1., I'aumxa T.B. CGOpHEK 3aau 10 TEOPETH-

YECKMM OCHOBAaM 3JIEKTPOTEXHUKH. YacTp 1. YCTAaHOBUBIIMECS PEXUMBI B JTHHEHHBIX 3JIEKTPUYECKHUX
uensx. — Tomck, TYCVP, 2015. — 96 c. Ccpuika - https://edu.tusur.ru/training/publications/5044.
12.4 Ba3p1 JaHHBIX, HHGOPMALNHOHHO-CIIPABOYHbIE H NOHCKOBbIE CHCTEMbI
OGpasoBaTenbHBIH IOPTaJl YHUBEPCUTETA, OUOINOTEKa yHHBEPCUTETA

12 MartepnanbHO-TeXHHYecKoe ofecneyeHne JHCUHIIHHBI

8 TIK, 8 nabopaTopHEIX yCTAHOBOK CO BCTPOEHHBIM IPOrpaMMHO-AIapaTHEIM H3MEPHUTENbHBIM
xomiuiekcoM JIAPM, cOopHUKH ¢ ONHCaHUSIMH J1a00paTOPHEIX paboT.

13 PDoHA OLIEHOYHBIX CPEACTB

[punoxenue.

14 MertoauyecKue peKOMEHIAUHH 10 OPTAaHU3AIMH H3YYeHHS JHCHHILTHHBI

Be3 pexomennmaruii.
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IIpunoxenue k paéoyeii nporpamme
denepanbHOE rOCYIAPCTBEHHOE GIOIKETHOE 00pa30BaTeNIbHOE yIPEXKAECHHE BBICIETO
npodecCHOHATBHOr0 06pa3oBaHus

«TOMCKHU I'OCYJIAPCTBEHHBI YHUBEPCUTET CUCTEM VYIIPABJIEHUS U PAJTAO-

SJIEKTPOHUKW» (TYCYP)
YTBEPKIAIO
IIpop no y4e6Ho# pabore
j/; /«SLQ ILE. Tposau
« ﬁ » OF 2016 .

®OH/I OLIEHOYHBIX CPEJICTB IO YYEBHOM JUCIUILINHE

DIEeKTPOTEXHHUKA
(HauMeHoBaHHe y4eOHOM TUCHATUTHHbL)

YpoBeHb OCHOBHOI#1 00pa30BaTeJbHOM NPOrpaMMbI OakanaBpuat
(bakamaBpuaT, MarucTPaTypa, ClieLHaIUTET)

Hanpasienue(s1) noaroroBku(crnenuansHocTs) 28.03.01 «HaHOTEXHONOrMY B MUKPOCHCTEMHAS
TEXHHUKa»

(MONTHOE HAUMEHOBAHHUE HATIPABJIEHHS NOATOTOBKHM (CTELMANBHOCTH))
IIpoduanb(u) HaHOTeXHONIOIHH B 3JIEKTPOHUKE U MUKPOCHUCTEMHOMN TEXHUKE
(TonHOE HauMeHOBaHHMe NPO(UIA HaNpaBICHHS NOATOTOBKH (CHELUANbHOCTH))
p p

®Dopma o0yyenus OYHas
(ouHas, 04HO-3a04Has (BEYEPHSN), 3204HAS)

DakyabTeT ®OT. DneKTpoHHOM TEXHUKH
(COKpaLI.ICHHOC Y NIOJITHOC HAUMCHOBAHHE ¢al(yJIbTCTa)

Kadgenpa ®D. Duznyeckoil BIEKTPOHUKH

(COKpallleHHOe U TIOJTHOe HANMEeHOBaHUE Kaheaphl)

Kypc 2 Cemectp 3

e

YuebHblii miaan Ha6opa 2013 ropa u mocaexyonmux Jjer.

Ox3amen __ 3 cemecTp

Tomck 2016
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1. Beeaeume

®onp oneHouHbIX cpeacTB (POC) sBuseTcs MpUIOKEHUEM K pabodeid mporpaMmmMe AUCITATIIHHBI
U TIPEACTAaBISET COOOH COBOKYMHOCTh KOHTPOJBHO-M3MepuTelbHbIX MarepuanoB (KHMM) (tumoBbie
3ama4n (3a1aHus1), KOHTPOJIbHBIE pAabOTHI U Ap.) U METOOB MX MCIOJIB30BAHMUS, MPEAHAZHAYCHHBIX JIIS
M3MEpEHUs YPOBHS JOCTUKEHUS CTY/IEHTOM YCTaHOBJIEHHBIX PE3yJAbTaTOB OOYUEHHUS.

®OC 1o IUCHUIUIMHE HCIOJIB3YETCS NMPU MPOBEAECHUM TEKYIIETO KOHTPOJS YCIEBAEMOCTH U
MIPOMEKYTOYHOM aTTecTalliy CTyIACHTOB.

[lepeyens 3akperyieHHBIX 32 JUCIUILINHON KOMIIETEHIINH puBeaeH B Tabmuie 1
Tabmma 1 — IlepedeHs 3aKpervieHHbIX 3a JUCLMIIMHON KOMIICTEHIIMMA

DOpMYIMPOBKA KOMIIE-

Kon Oransl GOPMUPOBAHUS KOMIIETEHIMH
TEHIUU
OIIK-3 | cioco6HOCTE pe- JloinkeH 3HaTh OCHOBHBIE TOHATHS M 3aKOHBI SJIEKTPHIECKUX LIETIeH; Me-
[IaTh 3a7a4y aHamy- | TOP! AHATH3A TETICH NEPEMEHHOTO TOKOB; TPHHIMIE!  IEHCTBHS SIeK-
TPOHHBIX TIPUOOPOB,;
3a M pacueTa Xapax- .
JomkeH yMeTh (JOpMHUPOBATh MOJIEIIM aHAIM3UPYEMBIX LIeTiel 1 mpoTeka-
TCPUCTHK  3JICKTPH- IOLIMX B HAX NPOLECCOB; NMPOBOAUTH PAcUYEThl NPOCTEHMIIMX LIETIEH B CTA-
YCCKHUX HCIICHU [MOHAPHOM U TIEPEXOTHOM PEXKHMMax; pelaTh 3a7auy aHaIu3a Hauoomnee
OIIK-5 | crtocOOHOCTBIO HC- pacmpoCTpaHCHHBIX MEKTPUUECKUX TIeTIeH; ONpeaessTh XapaKTEPUCTUKI

LETIEd U CUrHAJIOB; MCTIONB30BAaTh METObI MOJIEJIMPOBAHUS JICKTpHYE-
CcKux cxeM Ha DBM;

JomxkeH BIaeTh HaBBIKAMU pacueTa 3JeKTPHIECKHX LieTiel, TIOHUM aHHEM
(DYHKIIMOHMPOBA HUSL AIICKTPUUECKHX CXEM; CTI0COO0aMU OIIEHKU XapaKTe-
JICHWA SKCIICPUMCH- | pyCTHK M MapaMeTpPOB AMEKTPUHECKHUX HeTIe MPU Pa3IMdHbIX BO3CH-
TJIBHBIX JaHHBIX CTBUSX, METOIaMH PaOOTHI ¢ OCHOBHBIMH MPOTPAaMMHBIMH TPOAYKTaMHU
JUTSI pacdeTa U MOJEIIMPOBAHUS ICKTPUIECKUX cXeM Ha DOBM.

T0JTb30BaTh OCHOB-
HbIE TIpUEeMbl 0Opa-
OOTKH U TIpe/ICTaB-

2. Peaau3zanusi KoMieTeHIUI

2.1 Komnertenmus OIIK-3

OIIK-3: crnocoOHOCTh pelIaTh 3aJaud aHaIM3a M pacyeTa XapaKTePUCTUK 3JICKTPUIECKUX
Hereil.

Hns  QgopmupoBaHHS KOMIIETEHIIMM HEOOXOAMMO OCYIIECTBUTH DS  JTaloB. DTambl
(hopMUpOBaHUSI KOMITETEHIIMH, MPUMEHSEMbIC I 3TOTO BUJBI 3aHITUH M HMCIOJB3yeMbIC CPEIICTBA
OIICHUBAHMS TIPE/ICTABJICHBI B TaOIUIIE 2.

Tabmma 2 — DTankl (JopMUPOBAHUS KOMTICTCHIMN | HICTIONB3yEeMbIE CPEJICTBA OLCHUBAHUS

Cocras 3HaTh VYmern Bmagers

3HaTh QyHIaMEHTAlIbHblE | YMETh pacCUMThIBATS uHeii- | BIAACTh opmammsaimeti ro-

CTAHOBKH 33/1a4H, €€ PEILICHIL.
ConepxaHue |3aKOHBI, IOHATHS W MOJIO- | HblE NIACCUBHBIE, aKTHUBHBIE I1e- Aat, e p
3TaroB JKEHUSI OCHOB T€OPHH JIEK- | M METOaMH Ha OCHOBE 3aKO OBocHoBLIBATH BEIGOP METO-
op K A JIOB peLIeHNs 3a]1a4 TEOpHH
TPUYECKUX LETIEH. HOB Kupxroda. MEKTPUIECKUX LiETIEH.
o Jleximy; e Ilpaxruieckue 3anaTHs — e JlaGopaTopHble paGoThI;
WHIUBUIyalbHas pabora;
Bunst e [IpakTrueckue 3aHATHS; e [IpaxTHueckue 3aHATHS —
3aHATHH r * Hpakriicckie sansris - WBHIyaJIbHAS pabora
[ ] - .
PYIINOBBIE KOHCYIBTA KOMaHTHAS paGoTa; WHTUBUITY p ;
YN e CamocTosTenbHas pabora. | CaMocTosTenpHas padora.
e Odopmnenre OTYETHOCTH U
3amura JabopaTopHBIX pa- * OdopmiieHre 0T9eTHOCTH,
Vcrons3yembre e KonrponsHast padora; oor; 3ammra 1a00paTOpHEIX pa-
cpencra  |° Beimonserne nHauBHaYy- | OdopMieHHe U 3allluTa HH- oor;
OLIE HUBAHUS QJIbHOTO 3a/1aHuA, JAVBUIYaJIbHOIO 3aJaHus; ¢ OdopMIIeHHE 1 3aIIMTa UH-
e Dx3aMmeH o KoOHCIEKT CaMOCTOSTEILHON JIUBUTYaJIbHOTO 3aJIaHUs;
paborsr; e DK3aMeH.
e DK3aMeH

OO0ume xapakTepUCTHKU TOKa3aTeNel M KpUTEpUEB OIICHUBAHMS KOMIIETCHIIMH Ha BCEX dTarax
NpHUBEICHBI B Tabnuie 3.
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Tabmmma 3 — O0Me XapaKTepPUCTHKH NMOKa3aTeNIeH U KpUTEPUEB OLICHUBAHKSI KOMTICTEHIMU TIO0 dTarnam

ITokazarenu u KpUTepun

3HaTh

VMeTn

Bnagetrs

OT1nuyHO (BBICOKHI
YPOBEHB)

O6namaer aKTHIeCKIM
U TEOPETUICCKUM
3HAHUEM B TIpeJienax
M3yv4aeMoi 00JIacTH ¢
TIOHMM aHHUEM TPaHUIL]
IIPUM EHUM OCTHU

OOnaiaer VArA30HOM  TIpak-
THMECKUX YMEHWH, TpeOye-
MBIX JISl PA3BUT¥SI TBOpYC-
CKUX peIlicHY, abcTparupo-
BAHKE TPOOTIEM

Konrpampyer  pabory, mpo-
BOJIUT OLHKY, COBEpIIICH-
CTBYET JICHCTBIST PaOOTHI

Xopomio (6a30BsIit ypo-

3maeT (paxThl, MPUHLI-
IIbl, TPOLECCHI, OOLIYE

OOmazaeT Myara30HM  TIpaK-
THHECKVX YMEHIH, TpeOye-
MBIX U1 PEILICHI  OLpEle-

bBepeT oTBeTCTBEHHOCT 3a
3aBCPIICHE 3a71a4 B CCIEIO-
BaHWY, TPUCTIOCA0JIBAECT CBOC

(TTOpOTOBBIN YPOBEHB)

00LIMHU 3HAHVEIM U

HBIMY, TpeOYeMBIMH 11 BbI-
TIQNHEHWS TIPOCTBIX 3a71a4

BCHb) TORSTTIS Engg)lemx JEHHBIX TIPOOTIEM B OOJIACTH | TIOBEJICHHE K OOCTOSITENILCTBAM
BYHacMOon. 00JIaCTH VCCIIEIOBAHYS B PELICHAM TPOOJIEM
YnoBierBoputenpbHo | Ob6mamaer 6a30BbIMU Obmaniaer OCHOBHBIMH yMe- Paboraer nput mpsiMom

HAOJFOIEHAN

dopMyaupoOBKa MOKa3aTeled U KPUTEPUEB OLICHWBAHWS JAHHOW KOMIIETEHIMU MPHUBEACHA B

Tabuie 4.

Ta6mmma 4 — [Toka3aTeny v KpUTeprur OICHUBAHMS KOMIICTCHIMM Ha dTarax

ITokazaTemu u
KpHUTEepUN

3HaTh

VYMmeTs

Bmagets

¢ 3HaeT OCHOBHBIE TIOHATHS TEO-
pun nenel, GpyHraMeHTaIbHbIe
3aKOHBI;

® AHAIIIBUPYET CBSI3U MEXT pas-
JMYHBIMHA (DHBUIECKUMU TIOHS -
TUSMU ¥ Pa3JIMYHbIE TIOIXO/IbI
JUIS peILieHns 3a1a4u;

¢ 000OCHOBBIBAET BEIOOp METO/IA
¥l IUTaH peIleHns 3a1auu

OT1maHo (BBI-
COKHI1 YpOBEHbB)

® CBOOOJTHO TIPUMEHSIET METO-
JIbI pEIICHHsT 3a]1a4 TSOPUH
TeTiei 1715l HOBBIX OO'bEKTOB;

® yMeeT NMpoM3BOIUTE (hopMa-
JIM30BaHHOE TIPEJICTABIICHHE
3aJ1auy K aHAJIN3Y;

® YBEPEHHO BBHIOVPAET M WC-
TOJIb3YEeT METOJIbI PEIICHHUS
KOHKPETHOM 3aJ]a4H.

® CBOOOTHO BJaJIeeT Me-
ToIaMH opMam3a-
1M TIOCTaHOBKH 3a/1a-
qHl, €€ peIIeHus, B
aHaJIM3€e U MPOBEPKE
pelLeHus;

® MOXXET HAY4YUTh JIPY-
Toro.

® [IOHNMAET CBS3H MEXIY Pa3-
JMYHBIMH (DHB3UIECKUMU TIOHS -
THIMHU TE€OpHH TIeTIEH;

® UMeeT NPECTARICHHE O Pa3INy-

Xopomio (6a30-| HbIX METO/IAX PEIICHIS 3a,1a4K;

® CaMOCTOSITENBHO IPUMEHSIET
METO/IbI PETICHHS 3312 JJIS
HOBBIX O0'BCKTOB;

® yMeeT KOPPEKTHO BbIpaKaTh

® KPUTUICCKHU OCMBICIIU-
BacT IOJIy4YCHHbIC 3Ha-
HYL,

® KOMIICTCHTCH B pa3-
JIMYHBIX CUTYyAlUAX;

eKTHI;

BbIi YPOBEHb) |® apryMEHTHpPYET BHIOOP METO/a
P ) plejmygm ?gzaqﬂ. cocgaBJmeT W apryMEHTHPOBAaHHO 000C- |® BIaICET Pa3HbIMH CIIO-
9
IUTaH PeIIeHYs 3a/1auw; HOBBIBATh MOJIOKEHIST TEO- cobamu npeJicTasIie-
N Husl MTHGOPMALIH O
® rpapuIECKN WITIOCTPUPYET pum eneit lerm
3a1auy ’
e JlaeT OMpeJIeNICHUs OCHOBHBIX ® BIIajIeeT TEPMHUHOIIO-
A rpel e yMeeT paboTaTh Co crpa- A P
TIOHS THIA; BOUHOM JMTEPATYpOF: ruer B 00JIaCTH T€O-
Y 10B1eTBO- | *® BOCIIPOM3BOIUT OCHOBHBIC (- S ————— H’ o Me pun LEeTen;
nyeckre (pakThl u; -
purenbHO (mo- | SHICCKHC baxTbl, nnew, YeT HpHoop e paboTas B KOMaHze,
. ® pacrio3HaeT QmudecKue 00b- TOJIbl, YKa3aHHbIE B OIKCA-
POTOBBIH ypo- MOXET PacCykaaTh,

HAM JTaOOpaTOpHOH paloTHI;

BCHB) ® 3HACT OCHOBHBIC MCTOIbI pe— ° YMeeT peHIaTL 3a1a4H, TOTb- MOXKET 06Hapy>1<1/m, u
>l
ICHUA TUIIOBBIX 3aJa4 I/IYMCCT I/ICHpaBI/lTB HCCJIIOXK-
UX MPUMEHATH Ha MPaKTHKE ko uMes 0bpasel pemerys. HYIO OIIHOKY.
2.2 Komnerennus OIIK-5

OIIK-5: cnocoOHOCTHIO UCIIOIB30BATh OCHOBHBIE TPUEMbI 00PaOOTKH U MPECTABICHUS SKCIIEPUME H-

TaJIbHBIX JaHHBIX.

Jns dopMupoBaHHST KOMIIETEHIIMM HEOOXOJUMO OCYIIECTBHTH PsAJ  3TAloOB.  ODTalbl
(opMUpOBaHUSI KOMIIETEHIIMH, MPUMEHSEMbIE I 3TOTO BUJbI 3aHITUM M HMCIOJB3yeMbIE CPEICTBA
OIICHUBAHMS MIPE/ICTABJICHBI B TAOIHUIIE 5.
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Tabnuua 5 — Dtansl GopMUPOBAHUS KOMIIETEHIIUU U UCIIOJIb3yeMbI€ CPEICTBA OLlEH HBAHU S

Cocras 3HaTh YMmeThb Brnaners
3HaTh QyHTaMEHTAllbHbIE | YMETh pacCUUTHIBATH JIMHE M- Briazets dpopmamsaryei io-
ConepxaHue |3aKOHBI, TIOHATHS U IOJIO- HbIE [ACCHBHBIEC, AKTHBHbIE Ile- | STAHOBKM 3a/1d1H, €C PCIICHIL.
3TanoB JKEHUs1 OCHOB TE€OPUH JIEK- | IIM METOAAaMHU HAa OCHOBE 3aKO ObocHoBLIBATE BHIOOp METO-
P K A JIOB peIIeHMs 3aa4 TEOpUU
TPUUECKHUX LieTIeil. HOB Kupxroda. MEKTPHIECKNUX LIETIEH.
o Jlexiym; o lpakriieckue 3aH’IT6H’{ - e IIpakTHUECKHe 3aHATHS —
WHIMBHUAYaJbHas palora;
Bunet e [IpakTrueckue 3aHATHS; WLy P ’ WHIUBUIyalbHas pabora;
3QHATHH o T * IpakTuueckue sauTus - e JlaGopaTopHbIE paboTHI;
PYIIOBBIE KOHCYJbTA- KOMAHTHAS paGOTa; PaTOPHBIC P ;
LML e CamocTosTenbHas pabora.  |° CamocTosiTensHast padora.
e OdopmieHre 1 3a1MTa MHIU-
BUYaJIbHOT'O 3aJaHus; [ ] O(I)OpMJIeHI/Ie Hn3amura uH-
e KonrpomnsHas pabora; . JIVBUAYaJILHOTO 3aJaHus;
Mcroms3yembre p p ; OdopmIiieHre OTYETHOCTH, Y ;
cpexcTBa e BrmonHenne UHOUBUIY- 3amnmra na60paTopHHX pa- ° O(bOpMJ'ICI—H/Ie OTYCTHOCTH,
oLeHHBa aJIbHOTO 3aJ1aHMs; 6or; 3a1mTa J1abopaTOPHBIX pa-
e DK3aMeH e KoHcrekT caMocTosITeIbHON oor;
paboTsr; e DK3aMeH.
e DK3aMeH

O6HJ,I/IG XApaKTCPpUCTUKH nokaszarenei u KPUTCPHUCB OLICHUBAHUWA KOMIICTCHII MK HAa BCCX OTallaX

IpUBEICHBI B TaOIUIE O.

Ta6n1/1ua 6— O6H_II/IC XapaKTCPUCTUKU MoKazaTeJic 1 KpUTCPHUCB OLICHMBAHKA KOMIICTCHIMA TI0 STallaM

ITokazatenu u kpurepun

3HaTh

YMmeTs

Bnanets

OT1nuuHO (BBICOKHI
YPOBEHB)

OOmanaer (axTmaecKkmM
U TEOPETUICCKUM
3HAHUEM B TIpeJienax

OOnaiaer VArA30HOM  TIpak-
THMECKVX YMEHuH, TpeOye-
MBIX ISl PA3BHTHSI TBOPUE-

M3y4aeMoi 00J1acTu ¢ S a6
nornManueM rpampy | CKVX POHICHA, - a0CTPAripo
TPHMEHAM OCTH BaHI TPOOTIEM

Korrponpyer  paGory, mpo-
BOJIMT OLEHKY, COBEpIICH
CTBYET JICHiCTBISI paOoThI

Xoporo (6a30BbIi ypo-

3HaeT (aKThL, MPHHIH-
TIB], TIPOLECCHI, OOIIE

OOmaaeT Myara30HoM  TIpak-
THHECKVX YMEHIH, TpeOye-
MBIX JUI PeLlCHA  OIpesie-

BepeT oTBETCTBEHHOCTE 3a
3aBEPIICHE 3a71a4 B CCICO-
BAH/Y, TPUCTIOCA0JIMBAET CBOE

(TOpOTOBBIN YPOBEHB)

00LIMMHY 3HAHWIM U

BCHb) TIORSTTIS En(;)ag;lenax JEHHBIX TIPOOTIEM B OOJIACTH | TIOBEJICHHE K OOCTOSITENILCTBAM
1ByqaeMOH 00JACTH VCCJICTIOBAHIS B PCLLICHA [POOIIeM
YnoBnerBoputenpbHo | Obmamaer 6azoBbIMU OGnanaer OCHOBHBIMH yMe- Paboraer npu mpsiMom

HBIMY, TpeOYEMBIMH TSI BbI-
TIQNHEHWS  TIPOCTBIX 38724

HAOJFOEHAN

@opMyIMpOBKA ITOKA3aTeIe U KPUTEPUEB OLICHWBAHUS JAHHOMN

Tabiauue 7.

Tabmuma 7 — Iloka3aTeny v KpUTepur OICHUBAHMS KOMIICTCHIMM Ha dTarax

KOMIICTCHIMU IPUBCACHA B

Iloka3zaTemm u
KpUTEPUHA

3HaTh

YMmeTs

Bnaners

OtimaHO (BBI-
COKHI{ YPOBEHB)

¢ 3HaeT OCHOBHBIC MOHATHS TEO-

puM 1ienel, GpyHaaMeHTaIbHbIe
3aKOHBI;

® AHATIMBHUPYET CBSI3H MEXKITY pas-

TMIHBEIMU (DIBIHECKUMU TIOHS-
THIMH U PA3JIAIHBIC TTOAXO/BI
TSI pellieHnsT 3a1a4l;

¢ 000CHOBBIBAET BEIOOp METO/IA

U IJ1aH pCIICHUA 3a1a41

® CBOOO/THO TIPUMEHSIET METO-
JIbI pEIICHHsT 3a]1a4 TSOPUU
TeTiei J1Isl HOBBIX OO'bEKTOB;

® yMeeT NMpoM3BOIUTE (hopMa-
JIM30BaHHOE TIPEJICTABIICHIE
3a/1ayy K aHAJIN3Y;

® YBEPEHHO BBIOMPAET M WC-
T0JIb3YET METOJIbI PEIICHHUS
KOHKPETHOW 3aJ1auH.

® CBOOOJTHO BIIa/ICET Me-
Tomamu opManmza-
MM TIOCTAHOBKH 3a1a-
qHl, €€ peIIeHus, B
aHaJIM3€ U TPOBEPKE
pelIeHns;

® MOXXET HAY4YUTh JIPY-
roro.

Xopormro (6a3o-

® [IOHUMACT CBA3U MCIKAY pa3-

® CaAMOCTOATCJIbHO IPUMCHACT

® KPUTUYCCKHU OCMBICJIN-

CornacoegaHa Ha

noprane Ne 7699
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BbIil YPOBEHB )

JMYHBIMU (PM3UYECKUMU TIOHSI-
TUSAMH TEOPHH LIeTIeH;

® UMeeT NPEZCTARICHHE O PA3ITHY-
HBIX METO/aX PEIICHMS 3a,/1a4K;

® apryMeHTHUPYET BEIOOp MeTO/a
peLIeHust 3a/1auy; COCTABISIET
IUVIaH PeILeHHs 3aauy;

® rpa(puIEeCKU WITIOCTPUPYET
3ajauy

METOJIbI PeIICHNS 38184 JJIsI
HOBBIX O0BCKTOB;

® yMeeT KOPPEKTHO BBIPaXKaTh
U apryMeHTHPOBaHHO 000C-
HOBBIBATh TOJIOXKSHHSI TEO-
puM Leneu

BAeT MNOJIYYEHHbIE 3Ha-
HYS,

® KOMIICTEHTEH B pa3-
JIMYHBIX CUTYyaIWsIX;

e BJ1aJIeeT pa3HbIMU CIIO-
cobamu npeicTaBJie-
HUsE KHPOpMAIK O
LETN.

VY noBmeTBo-
purenbHo (To-
POTOBBIN ypo-

BCHB)

e JlaeT OMpeIeTICHUsT OCHOBHBIX
TIOHSTHI;

® BOCTIPOM3BOJIUT OCHOBHBIE (hU-
3MdECKHe (PaKThI, UICH;

® pacrio3HaeT Pm3udecKue 00b-
€KTHI;

® 3HACT OCHOBHBIC METOJIbI pe-
IICHNS] THIOBBIX 3aJ][a4 U yMEeT
VX TIPAMEHSATH Ha TPAKTHKE

® yMeeT paboTaTh CO cTpa-
BOYHOM JIUTEPATYPOIL;

® 1ICTIONB3YET NMPUOOPH U Me-
TOZIbI, yKa3aHHBIE B OMKCA-
HUM Ta00paTopHON padoThI,

® yMEET peluaTh 3a/1auH, TONb-
KO UMest oOpa3ell peleHus.

® BIIaIe€T TEPMHUHOIIO-
rueii B 00JIaCTH TEO-
pyM 1ereis;

® paboTas B KOMaHje,
MOXET pacCykaarh,
MOXXET OOHAPYXHUTH U
WCTIPABUTH HECIIOXK-

HYIO OIIHOKY.

3. TumoBblie KOHTPOJIbHbIE 3aTAHUS

Jlns peanuzanyy BhIILETIEPEUHCICHHBIX 3a/1a4 00y4eHUs UCIIOJIb3YIOTCS CIIEAYIOIE MaTepUabl:

3.1.

KoHnTtposbHbIe padoThl

3.1.1 Pacuer pa3BeTBICHHOM JIEKTPHUYECKON I[ETTH METOI0OM YKBUBAJIECHTHOTO TEHEpATOpAa.

3.1.2 Pacuer IMEPECXOAHBIX ITPOLIECCOB B JIMH €M HBIX SJICKTPUUCCKUX ILCIIAX.

3.2.

3.2.1 Pacyer pa3BeTBICHHOM SJIEKTPHYECKOM IIETTH CHHYCOHIaTbHOTO TOKA.

3.3.

BoinosHeHue HHIAUBUAYAJIBHOI'0 JOMAIIHEI0o 3a1aHusA
3.2.1 Pacuer pa3BeTBJ’IeHHOfI BHGKTpH‘ICCKOﬁ OCIIH IMTOCTOAHHOT'O TOKA.

Tembl 1a00paTOpHBIX padoT

3.3.1 MeTtozp! pacueTa pe3uCTUBHBIX IIENei, OCHOBAaHHBIX Ha 3aKoHax Kupxroga.

3.3.2 VccnenoBaHue JIEKTPUYECKAX XapaKTEPUCTUK JTMHEWHOM e MPU TAPMOHHUYECKOM
BO3IECHCTBHUH.

3.3.3 UccnenoBanue pe3oHaHCa HANPsHKEHUMN.

3.1.4 HcciienoBaHue mepeXoaHbIX MPOIECCOB B 1€ KTPHY e CKHUX HeTsX.

3.4.
3.4.1.

TeMbl NpaKTHYeCKUX 3aHATHI

Hernen CHUHYCOUJAJIBHOI'O TOKaA. CHMBOJIMYECKUAI meton. Pe3onanc HaprDKeHI/Iﬁ n

TOKOB, PE30HAHC B CJIOKHBIX 1emnsaX. [locnenoBarenpbHoe BKIIOUEHUE KAaTyIIEK C B3a-
uMouHAYKIueH. OnpeneneHne mokazaHu mpuOOPOB.

3.4.2.
SIX.
3.4.3.

3.4.4.

Pacuer sniekrpuyeckux Lenei Npyu HECUHYCOUTAIBHBIX NTEPUOJUYECKUX BO3IEHCTBHU-

Pacuer Tpexdazubix 1enei cuHycouaanbHOro Toka. CUMMeETpHUYHAst © HECUMMETPH Y-
Has Harpy3ka. V3MepeHne MOIHOCTH.
OmnpezneneHre MOCTOSIHHBIX YETBIPEXITOMIOCHUKA B A,Z,Y -apameTpax, XapaKrepcTu

YECKOTO0 COIIPOTUBIIEHMS U TOCTOSAHHOM nepenaun. Ananus AUX u @UX .

3.4.5.

Knaccuueckuit meton pacuera nepexogHoro mnpoiecca B DL Merozas! onpeaeneHus

KOpHEH XapaKTepUCTUYECKOr0 ypaBHeHUs. PacueT nmepexoqHoro mpoiecca B LEemsx
BTOpPOro u OoJiee BHICOKUX MOpsAKoB. Mcnons3oBaHue onepatopHoro Merona. Oco-
OEHHOCTU pacueT IMEepPEeXOJHOTo Mpolecca IpU CUHYCOU1aTbHOM BO3IEHCTBUU.

3.4.6.

JMHEHHBIM 3JIEMEHTOM. MeTo uTepanui.

CornacoBaHa Ha noprtane N¢ 7699
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3.5.  Tembl 151 caMOCTOSITe IbHOM padoThI
3.5.1 OcHOBHBIE METO/IbI AHATTM3A YTCKTPUUCCKUX IICTIeH.
3.5.2 AnHanu3 uenu CHHyCOUJAIIBHOTO TOKA.
3.5.3 TloHsATHE MOIIHOCTH B LIETISAX MIEPEMEHHOTO TOKA.
3.5.4 Pe3oHaHC B 3JCKTPUUYECKUX IIETISIX.
3.5.5 MHaykTUBHO CBs3HBIE Iend. Bo3aymHbril Tpancdopmarop.
3.5.6 OcHOBHBIE METO/IbI aHAJIM3A MTEPEXOTHBIX MTPOI[ECCOB.

3.6. Dk3aMeHAUHOHHbIE BOMPOCHI
KomrinekcHbIi CHMBOTMYECKU METO/T IJ1s1 aHATM3a [[eMU CHHYCOUJAIbHOTO TOKA.
AKXTHBHAas1, peakTUBHasl, M0JIHas, KOMIIJIEKCHAs] MOLTHOCTH.
Llernn mepeMeHHOro TOKa O B3aMMHOM MHIYKTUBHOCTBIO.
CornacHoe BCTpEUHOE BKIKOYEHHE KATyLIEK WHIYKTUBHOCTH.
Pa3Bsi3ka MHAYKTUBHO-CBSA3aHHBIX KaTyILEK.
Pe3onanc HanpspkeHU.
Pe3onanc TOKOB.
[lepexoHble MpoLECCh B 3JIEKTPUUECKUX LIETISX.
9. TlepBsIit U BTOpOH 3aKOHBI KOMMYTAITHH.
10. HezaBucHMBIE U 3aBHCUMbIE HAYaJIbHbIE 3HAYCHMUS.
11. HyneBble 1 HEHY/IEBbIE HAYAJIbHbBIE YCIOBUSL.
12. CocraBneHue XxapakTepuCTUUYECKOTO yYpaBHEHUS CUCTEMBI.
KopHu XapakrepucTH4ecKOro ypaBHEHHSL.
13. Knaccuyeckuiit MeTo/1 pacdera MepexoIHbIX MPOIECCOB B IETISIX MPH MOCTOSHHOM U CHHYCOU Il b-
HOM BO3/ICHCTBHH.
14. OnepaTopHbIil METOJ] pacuyeTa NEPEXOAHBIX POLIECCOB.

N~ wWNE

Ipumep: buier 11
1. MeToa KOHTYPHBIX TOKOB, METOJI Y3JIOBBIX HANPSDKEHHIA, METO] SKBUBAJIEHTHOTO TeHEPATOPA.
2. Bropuunble mapamMeTphl YeThIpeXonocHnka. Onpene/ieHrne BTOPUYHEBIX mapaMeTpoB. Cxema

pUIaraeTcs.

3. 3anmaua:

E(t) = 282sin(314t +45°%) B

R1 =15 0m; R2 =10 Om

C =318 mx®d

Omnpenenuts Uc(t), ic(t), B mepexoaHOM peKUME.

4. MeToanyecKkue MaTepHaIbl

s obecrieueHus mpoiecca 0OydeHUs: U pelieHus 3a/1a4 00y4eHHS UCIIONb3YIOTCS Clie AYIOIHe
MaTepuaisl (coracHo pabouell mporpaMMe Mo JAUCHUIIIMHE):
OcHoBHas JqUTEpaTypa
1. TeopeTuueckue OCHOBBI MEKTPOTEXHUKHU. YacTh 1 yCTaHOBUBIIMECS PEKUMBI B JIMHEMHBIX 3JI€KTpUYe-
ckux nermsix: Yueobnoe nocoove / [llyrenkoB A. B., XaraukoB B. U., 'anmxka T. B., llannaposa E. b., imurpues
B. M. — 2015. — 187 c. (cchuika - https://edu.tusur.ru/training/publications/5376)
2. TeopeTnueckre OCHOBHI AMEeKTPOTeXHUKH. YacTp 2. IlepexonHpie U cTaTHIEeCKHUE PEKUMBI B JIMHEHHBIX
7 HEJIMHeWHBIX TETIX. DJIEKTPOMAarHUTHOE mone: YdeOHoe mocodue / [murpuer B. M., IllyrenkoB A. B., 'as-
mka T. B., Illangaposa E. b. — 2015. — 237 c. (ccbuika - httpsi//edu.tusur.ru/training/publications/5377)
3. OOmras AIEKTPOTEXHUKA U AJICKTPOHKKA: Y aeOHoe nocodue / O3epkuH . B. — 2012, — 190 ¢. (ccplika -
https://edu.tusur.ru/training/publications/1324)
JlonoIHUTe IbHAS JIUTE paTypa
1. TeopeTudecKkre OCHOBBI MJIECKTPOTEXHUKH. Dnekrpuueckue uemm [Tekct] : yueOnuk mis By3os / JI. A.
beccoHoB. - 11-¢ mn., nepepad. u gom. - M. : FOpaiir, 2013. - 704 c. (namuue B 6161 TYCVYP - 1 9k3.)
2. OcHoBbl Teopuu neneit: Yueonuk anst By3os / B. I1. Ilonos. - 5-e m31., ctepeotun. - M. : Beicmast mko-
na, 2005. - 574 ¢. (252 3k3)
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3. Teopetnueckue ocHoBbl ekTporexuuky / b. WM. Konosanos ; denepanbHoe areHTCTBO 10 00pa3oBa-
Hro, TOMCKUH TOCYJIapCTBEHHBIH YHMBEPCUTET CHCTEM YIpPABICHHS W pajviodNieKTpoHukH, Kademnpa
MPOMBIIIICHHON 3eKTpoHUKH. - Tomck: TYCVYP, 2007 - . Y. 1 : YueOnoe nocoOue JUisi CTYJICHTOB TIO
cnemasibHocTH 210106 "TIpombinuienHas snexTponuka”. - Tomck : TYCVYP, 2007. - 151 c. (95 3k3.)

4. 3eseke ['.B., Uonkwn I1.A., Hetynmwm A.B., CtpaxoB C.B. OcHoBbI Teopmn rierieit. — M.: DHeprom3ar,
1989 — 528 ¢. (267 7k3.)

5. Amngapees ['.I1. Coopark 3anau u ynpaxkaennii o TO3. M.: Beicmast mkona, 1982. — 762 c. (45 3k3.)

6. OcHoBbl Teopuu tienieil: YueOHuk st By3oB / B. I1. bakanos, B. @. JImurpuxos, b.1. Kpyk; pen.: B.I1.
bakanos. - 2-e mx., nepepad. u nom. - M.: Paawo u cBs3b, 2003. - 588 c. (100 3k3.)

Y4yeH6HO-MeTOAUYE CKHE MOCOOUS M TPeOyeMoe MporpaMMHoe ofecrneyeHue

s camocToSITeILHOW PadoTHI CTYAEHTOB

1. COopHEK 3a7]a4 TI0 TEOPETHIECKIM OCHOBAM JJIEKTPOTEXHUKU. YacTh 1 Y cTaHOBHBIIHECS PEKIMBI B
JMHEMHBIX 3MeKTpraeckux nersix: COOpHUK 3aj1ay I8 MPOBEACHMS NPAaKTHUECKUX 3aHATHH MO JUCIHMIUIMHAM
«TeopeTrueckue OCHOBBI AIEKTPOTEXHUKW», «AHAIN3 TUHAMHYECKUX CUCTeM», «Teopus memneid ¥ CUrHajoBy /
Omurpues B. M., IlyremkoB A. B., Tammxa T.B. - 2015, - 96 <c. (cchuka -
https://edu.tusur.ru/training/publications/5044)

2. TeopeTnueckue OCHOBBI AEKTPOTEXHUKH. HacTph 1. Y cTaHOBHBILIMECS PEKUMBI B JIMHEUHBIX ANIEKTpUUE-
CKUX LeTBIX: Y4eOHO-MEeTOAMIeCcKoe TIoCOOMe ISl BBINONHEHUs TabopaTopHsix pador / Jmurpue B. M., Ily-
tenkoB A. B., l'anmka T. B. — 2015. — 108 ¢. (ccwuika - httpsi//edu.tusur.ru/training/publications/5043)

3. DneKTpOTeXHUKa U ANIEKTPOHHKA: MeToanIecKre yKa3aHusi 0 CaMOCTOSITeNIbHON paboTe sl CTyaeH-
ToB TYCVYP mo nucipmmzam «TeopeTuueckue OCHOBBI NEKTPOTEXHUKID, «AHANIN3 JTUHAMHYECKHX CUCTEM),
«Teopus uenet u cwurHanoBy / Tammka T. B., KoBamenko B. E. — 2015. — 28 c. (cchuika -
https://edu.tusur.ru/training/publications/5045)

4. OcHOBBHI TeoprH rieTieli: KoMIbIoTepHBIN TpeHaXepHbI KOMIUIEKC : YdueOHoe niocodue s By30B / B.
I1. bakanos, b. U. Kpyk, O. b. XKypasnesa. - M. : Pagno u cBsi3b, 2002. - 200 c. (70 3k3.)

5. TeopeTnueckue OCHOBHI 3JICKTPOTEXHUKY : yaeOHuK 11 By30B: B 3 1. / K. C. emupusH [u ap.]. - 4-¢
W3]1., JIOIL JJIsl caMocTosATeNbHOro myueHus kypca. - CII6. : ITurep, 2006 - . - (YueOnuk ans By3oB) (300 myu-
X y4eOHUKOB JUisl Bbiciiel mkonbl B yecTh 300-netust Cankt-Iletepbypra). - ISBN 5-94723-620-6. T. 1. -
CII6. : [Turep, 2006. - 462 c. (30 3k3.)

s naboparopHbIX padoT

1. B.M. [Amurpues, A.B. llyrenkos. T.B. I'anmxa, A.H. Kypakonos. JIAPM. ABToMaTH3npoBaHHbIH J1a-
OOpaTOPHBINA TPAKTUKYM IO ANEKTPOTEXHHUKE U 3JIEKTPOHWKe. Ydu. mocobdwe st BY3oB. — Tomck: M3-Bo B-
Criektp, 2010. — 186 c. (30 3x3.).

2. FO.B. I'yces, T.H. 3aiiuenko, B.. XaraukoB. MeTogudaeckoe nocodue mo 1adopaTOpHbIM 3aHATHIM
«O6mas anekrporexaukay. — Tomck: TYCVYP, 2009 1. — 64 c. (50 3x3.)

Juis mpakTH4Ye CKUX 3aHATHH

1. ImurpreB B.M., lllyrenkoB A.B., XataukoB B.U., 'agmxa T.B. COopHIK 3aa4 Mo TEOPETHIECKAM
OCHOBaM 3JEKTPOTEXHUKH. HacTh 1. YCTaHOBUBIIHECS PEXUMBI B JIMHEHHBIX AEKTPHUECKHX LETEIX. — TOMCK,
TYCVYP, 2015. — 96 c. Ccsuika - https//edu.tusur.ru/training/publications/5044.
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