MUHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3BOBAHU ST POCCUMICKOI ®EJIEPAIINHN
benepanbHOE TOCYIaPCTBEHHOE OO KETHOE 00pa30oBaTeIbHOE YUPEKICHUE
BhICIIET0 00pa30BaHUs
«TONBATTUHCKUMI TOCYIapCTBEHHBIN YHUBEPCUTET»

b51.0.20

(uHoexc oucyuniuHbl)

PABOYAA ITPOI'PAMMA JUCHUITVINHBI

BHCKTpOTCXHI/IKa " 3JICKTPOHUKA

(Haumenosanue OUCYUNIUHbL)

10 HAIMPABJICHUIO IMOATOTOBKH
20.03.01 TexnocdepHas 6€3011aCHOCTh

HaIpaBJIEHHOCTH (TIPOdUIIB)
be3omnacHOCTh TEXHOJIOTHYECKUX TPOIIECCOB U TIPOM3BOICTB

®opma o0ydeHus: OYHast
I'on Habopa: 2024
O6mras TpynoeMkocTsb: 6 3E

Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO ceMeCTPpaM

Cemectp 4

dopmMa KOHTPOJIA | DK3aMEH Hroro
Buj 3ansiTuit
Jlexuun 8 8
JlabopartopHbie 32 32
[IpakTHueckue 64 64
PykoBojicTBO: KypcoBble paboThl (mpoekTsl) / PI'P - -
IIpomexxyTouHas arrecranus 0,35 0,35
KonraktHas pabora 104,35 104,35
CamocrosTenbHas pabora 76 76
KonTtponb 35,65 35,65
Hroro 216 216

LOKYMEHT MOAMCAH

SNEKTPOHHOW NOAMUCHIO

Ceptudmkat: 733F7000F6B17EB54B77D3BED60E29DB
Bnapeneu: BaxHuHa Bepa BacunbesHa
[LencTeuteneH: ¢ 25.09.2024 fo 19.06.2039




Pabouyto mporpamMmy cocTaBuiI(H):
CTapIuuii mpenogasarenb Kadeapsl «DeKTpocHa0KeHne 1 AIeKTpoTexHukay, lllaspuna H.B.

(Oondicnocmy, yuernoe 36anue, cmenetsb, @amunua H.0.)

CTapIuii mpenojasarenb Kadeapsl «nekTpocHabx)eHne 1 anekTporexunkay, Lnsikos C.B.

(OonarcHocms, yueroe 3eanue, cmenens, Pamunus U.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

o OrcyrcTByer

Penensent

(OondcHocmy, yuenoe s3eanue, cmenensb, Pamunus 1.0.)

Pabouas nporpamma aucuuiuinHbl coctaBieHa Ha ocHoBanuu GI'OC BO u yyeOHOTO 1U1aHA
HarpasieHus noarotoBku 20.03.01 «TexHocdepHas 6€30macHOCTDY.

Cpok aeiicTBus padoueil nporpaMMbl IMCHMILVIMHBI 10 «31» aBrycra 2029 r.

COI''TACOBAHO
Hupexktop uncturyra MU u Ob

« _» 20 JI.H.'opuna
(noonucy) (U.0. amunus)

YTBEPXIEHO

Ha 3acenannu xadenps
«DIEKTPOCHAOKEHHE U DIIEKTPOTEXHUKA»

(mpotokomn 3acenanus Ne 3 ot «20» centsadops 2023 1.).



1. Ileaib 0cBOEHUA TUCHUILIHHBI

Ilens oOCBOEHWS IUCHMIUIMHBI — TpHOOpeTeHHEe 0a30BBIX KOMIIETCHIIMH B 00JacTH
COBPEMEHHOM AIEKTPOTEXHUKH U SJIEKTPOHUKH, HEOOXOAUMBIX B TPO(HECCUOHATLHOM ACSITEILHOCTH
110 HAPABJICHHUIO TOATOTOBKHU «TexHochepHas 6€301acHOCThY.

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO

JIMCIUTIIMHBL W TPAKTUKH, HAa OCBOCHHHM KOTOPBIX Oa3upyercs JaHHas JUCIUIIINHA!
«Briciras matreMaTukay, «PuU3nKa.

I[I/ICI_II/IHJII/IHLI W IIPAaKTHUKHU, JJI1 KOTOPBIX OCBOCHUC l[aHHOfI JUCHUITINHBI HGOGXOI[I/IMO KakK
MMpEACCTBYIOLICC: ((9J'ICKTpO6e3OHaCHOCTB», «be3omacHas OKCILTyaTauus 00BEKTOB OHCPI'CTUKU ).

3. Ilnanupyemble pe3yJibTaThl 00y4eHH s

dopmMupyemMbie U
pMHpY HNHaukaTopsl JOCTHKEHUS

KOHTpOJIUpYyeMble . IInanupyemble pe3yJibTaThl
POTHPY KOMIIeTeHIUH py pesy
KOMIIETeHIH U o0yueHust
(K01 1 HANMEHOBAHUE)
(K0J1 1 HAMEHOBAHUE)

OIIK-1. Cnocoben OIIK-1.4. Vcionb3yer 3HaTh: OCHOBHbIE TEPMUHBI U
YUUTBIBATh COBPEMEHHBIE | METOJIbI aHAIN3a U OINpeENICHUs AUCLUTIIINHBI; 3aKOHbI
TEHJCHIIUH Pa3BUTUS MOJIEJIMPOBAHUS JINHEUHBIX | 3JIEKTPUYECKUX U MarHUTHBIX LIeTIeH
TEXHUKHU U TEXHOJOTUI B | U HEIMHEWHBIX LENel
obnactu TexHOC(hepHOit MIOCTOSIHHOTO U YMeTh: BHIOUpaTh paliOHaIbHBINA
0C30I1acHOCTH, IIEPEMEHHOI'0 TOKa MCTOJ pacydcTa 3JICKTPUICCKUX
U3MEpPUTENIBHOMN U L[enel MOCTOSIHHOTO TOKa U
BBIYHCIIUTEIBHOM IIEPEMEHHOTO TOKA
TCXHHUKH, Brnazners: HaBbIKaMU pacyeTa,
MH(POPMAaLMOHHBIX

aHaJIn3a U MOACTIUPOBAHUA

TEXHOIOTHH IPH PCIICHIN QJICKTPUYCCKUX U MAIrHUTHBIX Lemnemn

THUIIOBBIX 3a14a4 B obmactu

npodeccHoHaTBHOM OIIK-1.5. lemoncTpupyer | 3HaTh: 3aKOHBI JIEKTPOMArHeTHU3Ma,
IESATEIIbHOCTH, CBSI3AHHOUN MNOHUMAaHHEC IMPUHIIUIIA MNPUHIUIIBI ACUCTBUA

C 3alIUTOI OKpyXKatomel | ACHCTBHS dJICKTPHICCKUX TpaHc(hOpMaTOPOB, MIEKTPHUUECKUX
CpesIbl 1 obecTieyeHneM MAaIIUH U 3JIEKTPOHHBIX MAaIIUH U 3JIEKTPOHHBIX YCTPOUCTB
6E30MacHOCTH YeNoBeka. | YCTPOHCTB, HCIOIB3yeT

YMeTh: BbIOUpaTh peXUMBI pabOThI
OCHOBHOT'0 3JIEKTPOOOOPYI0BaHMS U
XapaKTEPUCTUKHU 3JIEKTPOHHBIX
YCTPOMCTB IIPU PELIEHUH TUIIOBBIX
MpoeCCHOHAIIBHBIX 337129

3HaHUS UX PEXKUMOB
paboThI U XapaKTEPUCTUK

Brnaners: HaBbIKaMu pabOTHI C
TpaHcpopmaTopami,
ANEKTPUYECKUMU MAIlIMHAMH,
AIIEKTPOHHBIMHU YCTPOHCTBAMU U
AIIEKTPOU3MEPUTEIBHBIMU
MpuOOpaMu B SKCTICPUMEHTE




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

®opMbI TEKYLIETO

Bun . KOHTPOJIsI
Moayab . HaumeHoBaHue TeM 3aHATHI Oo0bem, P
y4eOHoMH B10ii Das Cemectp Bbanuabl | UaTepakTuB, 4 | (HAHMEHOBaHHUE
(pa3nein) 6 (yueOHOM padoThI) q,
paooThbl OIICHOYHOI'0
cpeacTna)
1. Jluneiinbie Tlex OG630pHast NEKIHUS 110 JTUHEHHBIM ETSM 4 2 - -
PIICKTPUUYCCKUE ) MIOCTOSTHHOTO TOKa.
LCIIH C Bujieo neKius «DJIEMEHTHI M PEXHMMBI PaGOTHI 4 2 - -
[IOCTOSSHHOI'O p- NIEKTPUUCCKOH LIeTIH»
TOKa Buneo nexuus «3akon Oma 1715t ydacTka IeTH. 4 2 - -
Cp. Merton «cBepThIBaHUA». [loHATHE 006 aKTUBHOM
JBYXITOTFOCHHUKEY.
I AHanu3 JIMHEHHEIX LEeneH MOCTOSIHHOTO TOKA. 4 10 - - THUIIOBBIC 3a1a4YU
p- Pemenne TunoBsIx 3aaa4.
Buneo nexuus «Tonosorus 3JIeKTpU4ECKUX LETEH. 4 2 - -
Cp. 3akonbl Kupxroda u ux npumeneHre. MoHoCTb.
YpaBHeHue 6anaHca MOITHOCTEH.
4 2 - - TUIIOBBIE 3aJ1aUU
IIp. KontponsHoe npakTrueckoe 3ausTue Nel.
2. JIuneitabie TTex O030pHas JIeKIUs 0 JIMTHSHHBIM [ETISIM 4 2 - -
DIIEKTPUUECKHE CHHYCOMJaNbHOTO ToKa. OCHOBHI Tpex(a3HbIX IeTei
e Buneo nexnust «I'eHepaTop epeMeHHOT0 TOKa. 4 2 - -
[IEPEMEHHOIO Cp. [TapameTps! ¥ cIOCOOBI ITPEACTABICHUS
TOKA CHHYCOMJAJIbHBIX BEITHIHH)
Buneo nexuus «CuMBOJIMYECKUH METOJ] pacyeTa 4 2 - -
C ernei CHHyCOMJaIbHOTO TOKA. AKTHBHAS,
P peakTUBHas ¥ nosHas MoutHocTH. Koadduuuent
MOILIHOCTH.
I AHanu3 TMHEHHBIX [enel 0fHO(a3HOro 4 10 - - THUIIOBBIC 3aJa491
p- CHUHYCOMJAJIbHOT'O TOKA. Pelenne THIOBBIX 33/1a4.
IIp. KonTtponbHoe npaktuyeckoe 3anstue No2. 4 2 - - THUIIOBBIC 3aJ1a4H




®opMbI TEKYLIETO

Bun . KOHTPOJIs
Monyanb . HaunMeHoBaHHe TeM 3aHATHI Oo0bem,
yueOHoi . Cemectp banabl | UHTepakTuB, 4 (HauMeHOBaHUe
(pa3nein) (y4ueOHOM padoThI) q,
padoThI OLICHOYHOI' 0
CpeacTBa)
Buneo mexnus «TpexdazHbie nenu: npenMyInecTsa, 4 2 - -
Cp. cxeMbl coequHeHni (a3. Haznauenne HyneBoro
1ipoBosia. MOMIHOCTH Tpex(ha3HbIX IENeiy.
4 8 - - THIIOBBIE 33]1a41
IIp. Tpexca3zusle nenu. Penienue THIIOBBIX 3a1ad. 8
4 2 - - THIIOBBIE 33]1a41
IIp. KonTponbHoe npakruueckoe 3anstue Ne3. 8
3. MaraurHelie MaruuTHble nenu. TpanchopmaTop: Ha3HAUYEHME, 4 2 - -
[{CIIH. KiaccuduKaiys, ycTpoiicTBO M MPUHINI JCHCTBHSI.
Tparcdopmaro Jlek. MauiHbl IOCTOSIHHOTO U IIEPEMEHHOT0 TOKa:
p p p- KkiaccuUKaIus, MIPUHIUIT JCHCTBUS U PEIKHIMBI
DIIEKTPUUYECKHE paGOTHL.
MAITHHEL N MarHuTHbIC 1ISITH, TpaHC(bopMaTop. Pemienue 4 8 - - THUIIOBBIC 3a/1a9U
p- THUIIOBBIX 3a/1a4.
C Buneo nexmnust « MarHUTHBIE LIETTH. 3aKOHBI 4 2 - -
P MarHuTHbIX 1emnei. [Ipsimas u oOpaTHas 3agaqdim»
Buneo nexnust «Tpanchopmarop: kinaccudukanms, 4 3 - -
Cp. ycTpoicTBo 1 npuHuun aercteud. [Torepu u KITJ
tpanchopmatopa. TpexdazHslie TpaHcHOpPMaTOPED.
4 2 - - THUIIOBBIC 3a/1a4H1
. OHTPOJIbHOE NpaKTHUecKoe 3aHsTHe Ne4.
IIp Kowntp p Ne4 8
Buneo nexnust «neKTpuIecKrue MalliHbI 4 3 - -
C MIOCTOSTHHOTO TOKA: KJIacCH(UKaIys, yCTpOicTBO 1
p. npuHOUN aerdcTBus. CriocoObl peryIupoBaHus
YaCTOTOH BpALIEHUs.
Buneo nexnust «neKTpudecKrue MallHbI 4 3 - -
nepeMeHHoro Toka. Knaccudukanus. TpexdaszHpiii
Cp. ACHHXPOHHBIN JiBUraTenb. CriocoObl peryaupoBaHus

gacTtoToi BpameHus. CHHXPOHHBIC MAIIHHBL
O0651aCTh IPUMEHEHUS).




®opMbI TEKYLIETO

Bun . KOHTPOJIs
Moayab . HaumenoBaHue TeM 3aHATHI Oo0bem,
yueOHoi . Cemectp banabl | UHTepakTuB, 4 (HauMeHOBaHUe
(pa3nein) (y4ueOHOM padoThI) q,
padoThI OLICHOYHOI' 0
cpeacTna)
4 8 - - TUIOBBIE 3a]1a41
IIp. OnexTpudecKre MalKHbL. PereHne THIOBBIX 3a7ad. 8
P P
4 2 - - TUIOBBIE 3a]1a41
IIp. KoHnTponbHoe npakruueckoe 3anstue NeS. 8
p p p
4. HenuHelinble TTex Henuneiinble 21€KTPUYECKUE LENU IOCTOSIHHOTO 4 2 - -
DIICKTPUYCCKHUEC ’ ToKa. OCHOBBI 3JIEKTPOHUKH.
LTI Buneo nexuus « Henuneinsle 351eKTpUYecKye LEU: 4 2 - -
[IOCTOSIHHOT'O Cp. METO/IbI pacueTa, CTaTuueckoe U AudQepeHraibHoe
roka. OCHOBBI COTIPOTUBICHUSI.
IEKTPOHHIKH Henuueiinble aneKTpUUeCcKUe LENU OCTOSIHHOTO 4 8 - - THIIOBBIE 3a/1a9H1
’ IIp. TOoKa. OCHOBBI MIEKTPOHUKH. Perienne THIOBBIX
3a1au.
Buneo nexuus «Ilonynposoguuku. IIposonumocTts 4 2 - -
C noynpoBoHUKOB. CBoiicTBa 1 BAX p-n-nepexoza.
P Tuns! MoTynIpOBOAHUKOBBIX TUOIOB M UX
IIPUMEHEHHEY.
Buneo nexuus «IIoaynpoBoJHUKOBBIA TPUOJ,. 4 2 - -
Cp. OCHOBHBIE CXEMBI BKJIIOYEHUS TPAH3UCTOPOB.
Tupucropy.
Buneo nexuust «ICTOYHUKN BTOPHIHOTO 4 2 - -
Cp. anexTponutanus. Haznauenune. CTpykTypHas cxema.
Tunel BEIIPSIMUTETEH.
4 2 - THUIIOBBIC 3a/1a49H1
Ip. KouTponbHoe npakruueckoe 3aHstae Neb. 8
P P p
Bce pasnensl Cp. W3yuenne 51eKTPOHHOTO yaeOHNKa 4 54 5 - (O3HaKOMJIEHHE C
PIIEKTPOHHBIM
y4eOHUKOM
Cp. IIpoxoxaeHne NPOMEKYyTOUHBIX TECTOB 4 10 10 - HpOMe>KyT0qHBIe

TCCThI




®opMbI TEKYLIETO

Bun . KOHTPOJIs
Moayab . HauMeHoBaHue TeM 3aHATHI Oonbem,
yueOHoi . Cemectp banabl | UHTepakTuB, 4 (HauMeHOBaHUe
(pa3nein) (y4ueOHOM padoThI) q,
padoThI OLICHOYHOI' 0
cpeacTna)
Cp. BbInonHeHne NpakTHYECKNX 3a1aHMH 4 10 35 - IIpakTrueckue
3a1aHus
J1a0. BeinonHeHue 1abopaTopHbIX padboT 4 32 20 JlabopaTopHbie
paboThI
KOHTpO b |lloAroTroBka Kk UTOrOBOMY TECTY 4 35,65 - - -
1A BrinonaHenue uToroBoro tecrta 4 0,35 30 - M TOrOBBIN TECT
Cp. Amnketupoanue (0OHyCHbIE OaTBI) 4 2 3 - AHKETa
Hroro: 216 103




5. O0pa3oBaTebHbIE TEXHOJIOTHU

[Tpu n3ydeHUN TUCIMILIHHBI «DJIEKTPOTEXHUKA H JICKTPOHHUKA» UCTIOIB3YIOTCS CISIYIOIINE
00pa3oBaTesibHbIC TEXHOIOTUH:

1. TexHoyOTHsS TPAJAWIIMOHHOTO OOYUYEHHs] — OpraHM3anusi y4eOHOro Ipolecca B BY3e,
OCHOBaHHasi Ha JICKI[MOHHO-CEMHHAPCKO-3a4€THON ¢opMax oOydeHUs: JICKIUs, MPAKTHIECKOe
3aHSTHE, CAaMOCTOSTENIbHAsT Pa0doTa, MHIUBUAYyAILHOE IOMAIllHee 3aJaHue. MeTolbl oOydeHUs:
HArJIsIHbIC, CJIOBECHBIC, IIPAKTUYECKHUE.

2. VHTEepakTHBHBIE TEXHOJIOTUU — CIOCOOBI AKTHUBHU3AIMH JCSITEIBHOCTH CYOBEKTOB B
Ipolecce B3auMoIeHCTBUS (00yUeHUE B MpoIiecce OOIICHHS ) B BUIC pPAa0OTHI 00YYArOIIMXCs B IMapax
(rpynmax) Ha 1a00pPaTOPHBIX 3aHATHSX.

3. Texnonorus audhepeHIUPOBAHHOTO O0YYEHHUS — MPEATIAraloTcs 3adaHus Pa3InIHOTO
YPOBHSI CIIOYKHOCTH.

4. HWupOopMalMOHHO-KOMMYHUKAITMOHHBIE ~ TEXHOJIOTMH — MPUMEHEHHE Yy4eOHBIX
AJIEKTPOHHBIX H3JIAHWH, PECYpCcOB ceT VIHTEpHET, OCYIIECTBICEHUE TECTOBOTO KOHTPOJIS 3HAHHMA
o0yyJarouumxcs.

B pucnuiuinHe Takke MCHOJIb3yeTCsl OHJIAHH-KOHTEHT Ha Iutatdopme «PocaucraHT», 4To
II03BOJISICT COYETaTh OYHbIE 3aHATUS U OHJIAaNH-00y4yeHne. O0ydaromumMces IpeoCcTaBIseTcs J0CTYI
K BUJCOJIEKLUSAM, HMHTEPAKTUBHBIM TpEHa)K€paM, TECTOBBIM 3aJaHUsIM U JAPYrMM OHJIAMH-
MaTepuaiaM, KOTOpble IOMOTaloT YriyOUTh IOHUMAaHUE TEOPETUUYECKOI0 MaTepuana u oTpadoTaTh
PAaKTUYECKHE HaBBIKH.

6. MeToguyeckue yKazaHusi 0 OCBOEHHIO 1M CLHHIJIMHBI

6.1. OOyuaroumcs HeoOXOAMMO O3HAKOMMTBCS: C COJAEp)KaHUEeM paloueil mporpaMmbl
muctumuineel (manee — PIIJL), ¢ mensiMu M 3agayaMu JAMCLMIUIMHBI, €€ CBS3SIMM C JAPYTUMU
JUCLUIUIMHAMU  00pa30BaTebHONW IPOrpaMMbl, METOAMYECKHMMM pa3paloTKaMu 10 JaHHOU
JTUCIUIINHE.

JU1sl yCHEeIHOro YCBOEGHUSI TEOPETUUECKOr0 MaTepuana Heo0X0AUMO PErysipHO MOCeIaTh
JIEKI[MU, aKTUBHO paboTaTh HAa MPAKTUYECKHUX 3aHATUAX U JAOOPAaTOPHBIX padoTax, MepeUUTHIBATh
JEKLIMOHHBI MaTepuas, 3HAUYUTEIbHOE BHHUMAHUE YAEHATh CaMOCTOSTEIIBHOMY H3YYEHHIO
JTUCIUIUINHBI.

6.2. Meronnueckue yka3zaHHs K JIEKIIMOHHBIM 3aHITHSIM.

Ha nexnusx mnpenopaBaTellb pacCMaTpUBAIOTCS OCHOBHBbIE, HauOoOJIee CIOXKHBIE TEMBbI
JUCLUIUIMHBL. B X0/€ JeKUMOHHBIX 3aHATHH HEOOXOIMMO BECTHM KOHCIEKTHPOBAHUE Y4E€OHOIO
MmaTepuana. OOpamarb BHUMaHue Ha (POPMYJIMPOBKH, PACKPBIBAIOIINE COACPKAHUE TEX WM UHBIX
SBJICHUH U NIPOLIECCOB, HAYYHBIE BBIBOABI U MPAKTUYECKUE PEKOMEHAINH, TOJIOKUTEIbHBIN OIBIT B
W3Y4YEHUHU NTPOOIIEM.

6.3. Meronnyeckue yka3aHus 110 IOATOTOBKE K IPAKTUYECKUM 3aHITHSM.

[lepen mpakTHYECKUM 3aHSTHEM CIIEAYeT U3YYUTh KOHCHEKT JIEKIUU U PEKOMEHJIOBAHHYIO
npernojiaBaTeseM JUTepaTypy, obpaias BHUMaHHME Ha MPAKTUYECKOE MPUMEHEHHE TEOPHM U Ha
METOJMKY pELIEeHUS THUIOBBIX 3a7ady. Ha mpakTHueckoM 3aHSITUM TJIaBHOE — YSICHUTH CBS3b
pelaeMbIX 3aa4 ¢ TEOPETUUECKUMH MTOJIOKEHUSIMHU.

6.4. Meronnyeckue yka3zaHus 10 IOJTOTOBKE K Ja00paTOPHBIM 3aHATHSIM.

IlonrotoBka kK  7a0OpaTOpPHBIM  3aHATHSAM  TpEANoyiaraeT  MpeiBapUTEIbHYIO
CaMOCTOSITENIbHYIO paboTy 0Oy4YarolUXcs B COOTBETCTBHM C METOJMYECKMMHU pPa3pabOTKaMH IO
KaX/10i 3amgaHupoBaHHON Teme. JlabopaTOpHble 3aHATHS MO3BOJIAIOT MOJYYUTh MPAKTUYECKHE
HaBBIKU MCMOJIb30BaHUS JEKTPUUECKUX MPUOOPOB U 000PYAOBaHUS.

CrpyKTypa M NOCIEIOBATENBHOCTh 3aHATHI: Ha MEPBOM, BBOJHOM, 3aHATHUU IPOBOAUTCS
MHCTPYKTaX OOy4arouuxcs M0 OXpaHe Tpyda, TEXHUKE Oe30MacHOCTH M MpaBujiaM padOThl B
7a0opaTopuu MO MHCTPYKIMAM YTBEp:KIEHHOro oOpasua ¢ ¢ukcanueid pe3yibTaToB B KypHale
UHCTpyKTaxa. OOydaromuecs TakkKe 3HAKOMSTCSI ¢ OCHOBHBIMU TPEOOBAHUSMHU IPENOAaBaTENs 110



BBITIOJIHEHHUIO YYEOHOTO TIaHa, ¢ rpadMKOM MPOXOXKIACHUs Ja00paTOPHBIX 3aHATHH, ¢ rpaduKoM
POXOXKJICHUS KOHTPOJIBHBIX 3aJaHUi, C OCHOBHBIMH ()OpMaM OTYETHOCTU I10 BBIIOJIHEHHBIM
paboTaM u 3aJJaHHSIM.

JIaGopatopHbie pabOThI BBITIOIHAIOTCS B COOTBETCTBHH C METOAUYECKUMHU YKAa3aHUSAMHU.

CrpykTypa 1a00paTOPHOTO 3aHSITHS:

— 00BsIBIIGHUE TEMBI, LIETIH U 3371a4 3aHITHS.

— IIPOBEPKA TEOPETUUECKOH IMOATOTOBKH CTYJICHTOB K JIA0OPaTOPHOMY 3aHSTHIO.

— BBITIOJTHEHHUE JTA0OPATOPHOH pabOTEHI.

— IIOJIBE/ICHUE UTOTOB 3aHATHUS ((POPMYyTUPOBAHHE BHIBOIOB).

— oopMIICHHE OTYETA.

6.5. Meronnveckne yKa3aHus 1O TOJrOTOBKE K KOHTPOJIbHBIM 3aHSTHSIM.

JUis ycnenrHoro mpoxXokKISHHsI 3TOT0 3Tana 00y4eHus: He0OX0MMO:

— BHUMATEJIHHO MPOYUTATh KOHCIIEKTHI, COCTABJICHHBIC HA YUCOHBIX 3aHATHSIX;

— U3YYUTh TEMAaTHUKy KOHTPOJBHOW pabOThl 1O PEKOMEHIOBAHHBIM JIMUTEPATYPHBIM
HMCTOYHHMKAM (JICKIIUH, MAaTEPHAIIBI JICKTPOHHOTO yUeOHHKA, YYCOHUKH, yIeOHbIE TTOCOOMS);

— OTBETHTh Ha KOHTPOJBHBIC BOMPOCHI, BBIAAHHBIC IMPEMOAABATENEM JUI HOATOTOBKH K
KOHTPOJILHOH paboTe;

— MOTPEHUPOBATHCS B PEIICHUH 33]1a4, M3YYCHHBIX HAa IPAKTUYECKUX 3aHATHUSAX.

6.6. Meronnveckue yKa3aHus 10 CaMOCTOSITEIILHON padoTe.

CamocrosTenpHas paboTa BKIIOYAEeT B Ce0S U CAMOCTOATEIBHOE M3YyYCHHE TEOPETUYECKOTO
Marepuajia KOHCIIEKTaM JICKIMH W MarepuaiaM 3JICKTPOHHOTO YYeOHHMKAa C IOATOTOBKOW K
NPAaKTUYECKUM H JJAOOPAaTOPHBIM 3aHATHSM, a TAK)KE BBITTOJIIHEHHE 33/1aHUH JIEKTPOHHOTO yu4eOHUKA.
KoHTponb camocTosTenbHON paboThl 00YYaIOMMXCs HaJl MPOTPaMMOM Kypca OCYILIECTBIISETCS B
X0JIe KOHTPOJIbHBIX 3aHATUH (pELICHHEe THIIOBBIX 3a/1a4 ONPEIEICHHOW TEMBI, TECTHPOBAHNUE).

6.7. Meronnyeckue yka3aHHsl IO IMOJATOTOBKE K UTOITOBOMY TECTHPOBAHHUIO MO BCEMY KYpCY
00y4eHusI.

[Tpu mOATOTOBKE K TECTUPOBAHHIO HEOOXOMMO:

— npopaboTaTh UH(POPMALIMOHHBIA MaTepUai Mo AUCHUIUINHE,

— YETKO BBISICHUTB BCE YCJIOBUS TECTUPOBAHUS 3apaHee: CKOJIBKO TECTOB OyeT MPEJI0KEHO,
CKOJIKO BPEMEHH OTBOJMTCS HA TECTUPOBaHME, KAKOBA CUCTEMa OLIEHKU PE3yJIbTAaTOB U T.].

ITpu npoXoXkIeHUN TECTUPOBAHMSI HEOOXOAUMO:

— BHUMATEJIFHO H JI0 KOHIIA TPOYHUTATh BOTIPOC U MpeijIaraeMple BapuaHThl OTBETOB, BHIOPAThH
MIPaBUIIbHBIM;

— B TIPOIIECCE PEIICHUS JKEIATEIIbHO MPUMEHSITh HECKOJIBKO TTO/IX0/I0B B PEIICHNH 331aHUS;

— HE TPaTUTh MHOTO BPEMEHU Ha «TPYIHBIM BOIMPOC», MEPEXOAUTH K JIPYTHUM TecTam,
BEPHYBIIUCH K HEMY B KOHIIE;

— OCTaBUTh BpEMsI JUI IPOBEPKHU OTBETOB, YTOOBI N30€kKaTh MEXaHMUECKUX OLIHUOOK.



7. OneHOYHbBIE CPeACTBA

7.1. I1aciopT OLEHOYHBIX CPEICTB

Koa xoHTpO/IMpyemMoil KOMIIeTeH UM HaumeHoBaHue

Cemect
p (MJ1M ee 4aCTH) OLIEHOYHOI0 CPeACTBA

[Ipaktuueckue 3aganust NeNel - 4
Otyetsl 110 J1abopaTtopHbIM padoTam NoNe
1-3.

TectoBbie 3amanust NeNel - 500

4 OIIK-1 Borpocs! k ax3ameny Ne 1-60

Tunosble 3a7a4u IO BCEM paszesiamMm
JACUUTLITNHBI;

TectupoBanue Ha rardopme
«Pocaucranry.

7.2. TunoBblie 3alaHusl WJIM MHBIC MaTEepUalibl, H606X0}1HMBIC AJIA TEKYIEro KOHTPOJIsA

7.2.1. KoMIUIEKT MPaKTHYeCKUX 3aJaHU I
[IpakTryeckoe 3a1anue opopmiIsIeTCs B COOTBETCTBUU B YCTAHOBJIEHHOW (hOPMOI:
1. Bce pacueTs! BBIIOIHSIOTCS B DJIEKTPOHHOM BUJIE.
2. OCHOBHBIE MOJIOKEHUS PACUETOB JOJKHBI OBITH MOAPOOHO MOSCHEHBI.
3. Cxembl, pUCYHKH, TpaduKd, AUArpaMMbl JOJDKHBI OBITh BBIIIOJHEHBl AKKypaTHO B
cootBeTcTBUU ¢ Equnoli cucremoit koHCTpykTOpcKoil nokymentanuu (ECK/I).
Homep BapuanTa pa6oThbl onpeaensercs ¢ moMouipio tao. 1.

Tabnuna 1. dopmupoBanue BapuaHTa 3aJaHuil

ITepBasi OyxkBa Homep
hamunaum cryneara BapHaHTAa

A, 11, 111 1

b, P, D 2
B, C, IO 3
IT,4 4
J,Y,J1 5
E, &, M 6
X, X, H 7
3,11, O 8

1,4, 9

K, I 10




3aganme 1. Onpenennure BEIUUYNHY SKBUBAICHTHOTO CONMPOTUBIICHUS 3JIEKTPUUYECKON IENn

Ram, WCIIONB3YS TaHHBIC TA0IHIIC 2.

Ta6mmma 2. Kondurypanust 35eKTpudecKon 1enu

Nel

Ne2

a R] R3
1 1 L ¢
| S |
R, R,

e S
&

R; =100mM, Ry =400,
R3 =30 Om, Ry =800m.

Ne3 Ned
a RZ I 1 I R3 a R] R3
» ) gy { —e
RZ R4
RJ R4 b I_III | —
b 4
o—
Ry =Ry = Ry = R4 =100 Om. Ry =Ry = Ry = Ry =80 Om.
No5 Ne6
R R; a R, R;
I e N e W — I
a
e ®
[] = [] Rq R R,
Rs b b I { }
-+

Rl :R4 :4OOM, R2 :R3 :RS =10
Om.

Rl = R2 = 4OOM,
R3 =Ry =50 Om.




Rl :R4 =250m.
Rz :R3 =30 Owm.

Ne7 Ne8
Ri R: a R R;
1
R; R4 Rg R4
- l el b
&
a JL b

Rl ZISOM, R2 :ZOOM,
R3 =50M, R4 =100m.

R; =10 Om, R, =150M, R3 =30 Owm,
R4 =150m.

Ne9 NelO
Ri R2 Ri R
d — _
a # | I | I
R3
Rz R4
Ri
b & { } h #

R1:R2 :R3 :R4 =100 Om.

3aoanue 2. I[Ba HEIUHEHHBIX 3JIEMEHTHI BKIIFOUCHEI MOCJICA0OBATCIIBHO WJIN NapaJlJICIIbHO, UX

BAX npusenensl Ha rpaduke Tadauie 3.

Tabnuua 3. Kondurypanus HemuHeHHOM 1eKTpUUYecKol 1enu

ri(l) (1)

jr L I,
[} /1

1 —f —
. —, —=[]

7

S =

Omnpenenure HampsDKEHUE Ha 3akuMax 1enu U, eclii HanpsbKeHUE Ha ePBOM
snemenrte 10 B.

I(A)

3 1 L1

\\N

T T U(®)

0 10 20 30 40 50




Omnpenenute TOK [, eciau HaNpsDKEHUE HA 3a)KMMax nenu pasHo S0B.

I(A)
/ L
3 1 [/
2 [T/
/12
1 7 )
[ 7 U (B)

0 20 40 60 80 100

Onpenenure HaIpsKEHUE Ha 3akuMax 1enu U, eciid TOK B LMK paBeH 2A

I

ri(1)

raf1)

71
i

7]
_J

—_— L'-_ — L':

U

R

I(A)
3 1 et
2 2
1 r/
AP e

10 20 30 40 350

Onpenenure TOK BO BTOPOW BETBH, €CIIM TOK B IIEPBOI BETBU paBeH 3A.

I1(A)

3 =

2 2

1 r/
P s

10 20 30 40 350

Onpenennute CTaTHYECKOE COMTPOTUBIICHHUE TN, €CITU HAPSHKEHUE HA BTOPOM
snemenre U, = 10 B.

1

Fi(l) raf)
|
[} L/}
_ _ U
0

_— =

I(A)
2,.---"""#! i
2
1 /| 1/
/= ®

10 20 30 40 30




Omnpenenute TOK [, eciau HaNpsDKEHHE HA 3a)KUMax nenu pasHo 30B.

I(A)
.p't y
3 1 ’j‘
2
1 f}f 2/
= v®
0

20 40 o0 80 100

Ornpenennure cTaTUYECKOe COMPOTUBIICHUE 11ETH, €CJIM HAMPSHKEHUE Ha BTOPOM
snemente Uz =5 B.

() ro(I)
I _|" - .'.
—7

[

_— -

I(A)
3 2,..—-""'# 4 i
2
1 /| 1]/

/L ‘®
0

10 20 30 40 30

Onpenenure TOK BO BTOPOW BETBH, €CIIM TOK B IIEPBOI BETBU paBeH 2,5 A.

I(A)
! o
3 1 ’f
2
1 fz’ 2 /
= ve)

20 40 o0 80 100

Ornpenennure CTaTUYECKOE COMPOTUBIIEHUE TIETTH, €CJIM HANIPSHKEHNUE Ha TIEPBOM
snemenre Uy =20 B.

}"I{I) Fw(f)
I 25 3
—
— =z l 2
L.
—i- 1
0

I(A)

2,--“'_-'- 4

/1 1

— U(®)

10 20 30 40 50




Ompenenure ToK [, eciy HaNpsDKEHUE Ha TIEPBOM AJIEMEHTE paBHO 35B.

I(A)
3 =
10. 5 -
1 /

P T e

0 10 20 30 40 50

3aﬂaﬂl/le 3. M3BecTHBI MTHOBEHHBIE 3HAYCHUSA HaIMpsOKCHUA M TOKAa Ha BXOAC IPHEMHUKA
u(t) n i(t) . Onpenenure NOJHOE CONPOTUBIEHHUE U yroJ capura pas. [locTpoiiTe cxeMy 3aMelIeHUs
LIENH, ONPENENUTE XapakTep U BEIMYUHY CONPOTHUBICHHS IMpUueMHHUKaA. OIpeneanTe akTHBHYIO P,

peakTuBHYIO (O, MOJHYIO S MOITHOCTH ¥ KO()(PHUIIMEHT MOITHOCTH TIETTH.
Pemmte 3anauy ucnomns3ys AaHHble Tabnuie 4.

Tabnuma 4
Bapuant [TapameTpsl Bapuant [TapameTpsl
u(t) = 141sin(3 141 — 45° u(t) = 14,Isin(3147 + 30°)
L. i(£) = 5,64sin(314¢ + 45°) 6. i(7) = 0,94sin(314¢ + 90°)
u(t) = 282sin(3 147 + 90°) u(r) = 28 2sin(3 141 + 18°)
2. i(r) = 42,3sin(314¢ + 30°) 7 i(1) = 1,41sin(314¢ — 42°)
3 u(t) = 42,3sin(314¢ - 20°) g u(t) =56,4sin(314¢ — 22°)
: i(1) = 0,564sin(3141 + 40°) ' i(£) = 0,8sin(314¢ — 52°)
u(t)=98,7sin(314 + 15°) 1(r) = 84,6sin(3141 — 45
4 i(£) = 4,23sin(314¢ + 45°) ?- i(r) = 5,64sin(314¢ +15°)
u(t) = L4Tsin(3147 +12°) u(r) = 141sin(3147 — 90°)
5 i(£) = 0,564sin(314¢ —18°) 10. i(r) = 56,4sin(314¢ — 45°)

3adaua 4. B tpexdasuyro ceThb ¢ HanpsokenreM U BBIKITIOUEHBI TPU OIMHAKOBBIX IPUEMHHUKA
SHEPruM MO cXeMe «3Be3aa» (puc. 1, a) win 1no cxeme «rpeyrodbHuK» (puc. 1, 6). ConporuBneHus
NpUEeMHUKA paBHBl R U X, W X, (Tabmn. 5). Onpenenute:

1. ®a3Hble ¥ TUHEHHBIE TOKH.

2. Onpenenute KOAPPHUIMEHT MOIIIHOCTH, aKTUBHbIE U PEAKTUBHBIE MOLTHOCTH BCEH LENH U

KaX10# (as3bl OTAETHHO.
3. IlocTpoiiTe BEKTOPHBIE THArPAMMBI.



. . R Xp .

a A7 e é,i ] c

a JE rvv'\_| j

b AL X, b R a? X

[ Y " o—{ YY" ]

¢ R A~ ¢ | R M X

< | N © |

a) 0)
Puc. 1.
Tabmuua 5
Bapuant Coenunenne U,B R, Om X,,Om X, Om
HpI/IeMHI/IKa

1. 3BE3/11a 86,5 3 4 -
2. TPEYTrOJILHUK 173 4 _ 3
3. 3BC3M1a 380 12 16 -
4. TPEYTOILHAIK 380 16 - 12
5. TPCYrOJIbHUK 400 32 16 -
6. 3BC3Ma 600 32 - 16
7. TPCYroJIbHUK 225 5 12 -
8. TPEYroJbHUK 450 5 - 12
9, 3BC3/1a 244 2 14 -
10. 3BE3/1a 380 14 - 2

3aoanue 5. Pemyte 3a1a4y 110 BApUaHTaM.

Bapuant

3agaua

HanpspkeHne Ha 3aXMMax TE€HEpaTopa IOCTOSHHOIO TOKa C  IMapaljIesIbHBIM
Bo30yxJeHneM U =180 B, comportuBnenue Bceil nenu sikops R, =0,05 Om,

BeIM4KHA ToKa B sikope [, = 200 A. Onpenenure Bennunny JC reneparopa.

Onpenenure 4acTOTy BpalleHHs POTOPAa ACHHXPOHHOIO JABUTrarens H,(06/MuH) B
HOMMHAJIBHOM DEXHME, €CIH YKMCIO IMap MOIOCOB P =2, 4acToTa MUTAKOIIErO

nanpsokernst f, = 50Tu, a Benmmunna ckonbxenns s = 2 %.

HanpspkeHne Ha 3aXuMax TIEHEpaTropa IOCTOSHHOINO TOKa C  IMapajljIeNIbHBIM
Bo30yxkaeHnem U =230 B, conpoTuBieHne napajiebHOil 0OMOTKH BO30YKIEHUS
R, =115 Om, conpoTuBieHue nenu Harpy3ku R, =2,3 Om. Onpenenure BEIUUUHY

TOKa B IKOPEC I'€HCpaTopa ]ﬂ .

Omnpenenure HOMHUHAJIBHBIA MOMEHT Ha Baly pa3BUBAEMBbIl aCHHXPOHHBIM
asurareneM M (kH-m), eciin ero HoMuHanbpHas MOIMHOCTD P, = 30 kBT, a vacrora

BpaleHus poropa 1y, =191006/mMun.




Bapuant

3amaya

Onpejenure MONE3HYI0  OTAAaBaEMyl  MOIHOCTH P, (MBT)  Tpexdasnoro
CUHXPOHHOT'O T€HEepaTopa, eciu ero K..ja. 17 =92 %, a cymmapHasi MOIIHOCTh BCEX
OTEPh ZP =10MBr.

[Tpu yacroTre BpaleHHs SKOPsI TeHEpaTOpa MOCTOSIHHOTO TOKA 1,,,,, = 1500 06/MuH,

3J1C B oomotke £ =120 B. Ecnu wacrora Bpamenust #» = 2100 06/MuH, TO BETUYMHA
D/1C renepaTopa npu 1 HEH3MEHHOM MarHUTHOM MOTOKE paBHa ... B.

HomuHanbHble mapamMerTpbl JBUTaTels IOCTOSIHHOTO TOKAa IapajjielbHOIo
BO30YKJIEHUs: TOJIe3Has MOIIHOCTh Ha Baly b,,,, =8 kBT, HOMUHaNBHBIN TOK

Lo, =50A, HoMmMuHanpHOe Hamnpsbkenue U =200B. KIIJ naBurarens B

HOMHHAJIBHOM PEXXHME PaBHO ... %.

HomunanbHble mapamMeTpbl JABUTaTelsl IOCTOSIHHOTO TOKAa IapajjielIbHOIo
BO30YKJIeHUs: HOMMHAJIbHbIN TOK [,,,, =100 A, comporusnenue sxops R, =0,1

Owm, nanpsokenue cetu U =165 B. IlyckoBoi TOK HE NOMKEH MpeBblath 1,57, .
OmnpenenuTe BEIMYMHY CONPOTUBIIEHHS ITyCKOBOIO PEOCTATa.

Onnodazuplii TpaHchopMaTOp MOAKIIOYCH K CETH IIepeMeHHOro HanpsikeHus 220 B.
Ko BTopuuHnO#l 00MOTKE MOIKIIOUYEHA Harpys3ka, paccuutanHas Ha 100 B. Tok B

nepBuYHON 00MOTKe paBeH [} =5 A. Cuutarh TpaHcHOPMATOP UACATUZUPOBAHHBIM.

Ornpezenute TOK Harpy3ku 1, .

10.

Yuciio BUTKOB MHEepBUYHONM 00OMOTKHM TpaHcdopmaropa w; =100, a BrOpHuUHOI
wy =800. TpancdopmaTop NOAKIIOYEH K UCTOUYHUKY IIEPEMEHHOTO HAIPSKEHHEM

50 B. TpanchopmaTop HaxoauTcss B pexuMe Xxojocrtoro xoxaa. Omnpenenute
HanpspKeHHE Ha BTOPUYHOM OOMOTKe.

KpaTlcoe OlMMCAaHHUE U PEIJIAMEHT BBINOJTHCHUSA

[IpakTnueckoe 3amanue odopMisieTcss B IJIEKTPOHHOM Buae ¢opmata A4 M COAEPKHUT
pacyeTHylo, rpaduyecKkyro 4yacTu U o0OoOmarmuii BeiBoJA. HeoOxomaumplie sl BBIYUCICHUIN
ypaBHEHHUS JOJKHBI OBITh TIPECTABICHBI B O0IIEM BHJIE, a 3aT€M C MOJICTABICHHBIMU YHCIOBBIMU
3HaYeHUAMU. CXEMBbI, pUCYHKH, TPa(UKH, TUArpaMMBbl TOJKHBI OBITH BBITIOJIHEHBI B COOTBETCTBHUH C

ECK/IL.

Kputepun onenkmn:

- IIPAaBUJIBHOC PCIICHHUC KAXIOTIO HNPAKTHYCCKOIO 3aJdaHHus, C HO)IpO6HI>IM OIIMCaHHUEM

BBIMTOJIHSIEMBIX JIEHCTBHI — 7 OaJLIOB;

- IIPAaBUJIIBHOC PCHICHUC KAXKAOTO MNPAKTHYCCKOIO 3aJaHUd IIPpHU OTCYTCTBHUU HOI[pO6HOFO

ONMCaHMS BBITTOJHSACMBIX JSHCTBUI — 5 0aIIIOB;
- HalJeHBI MENIKHe OIMOKY B pacueTaxX B KKIOM MPAKTUIECKOM 3aJlaHuu — 3 Oaia;

HaliieHbl TpyOble OIIMOKHU B pacyeTax B KaXJ0M IMPAKTHUYECKOM 3afaHuu — 1 Oaia.

CymMmapHo B Oaniax, MpakTHYECKUe 3a/1aHus OLEHUBAIOTCS B 35 GalioB.

7.2.2. KOMIUIEKT 0T4eTOB 10 J1a00paTOpPHbIM padoTram

JlabopaTtopnass pabGora Nel «IlociienoBarenbHoe, mnapajlieibHOe W CMEIIaHHOE

coeJUHeHHe MACCUBHBIX 3JIeMEHTOB)
®opma oTuyera no JadoparopHoii padore Nel

eap padoThl: UCCIEAOBAHHE pPACHpEACICHUS TOKOB, HANPSHKEHW W MOIIHOCTEH MpHU

Ppa3InYHbIX criocodax COCOAMHCHUS IMMTaCCUBHBIX 3JICMCHTOB.




OobopynoBanue: BUPTyaJIbHBIN 1a00PaTOPHBIN CTEH]T

Cxema:
Ry Ry R;
+ O_D | — 1 1
e —_— —_—
U U, U, Us
-0
Pucynoxk 1. IlocienoBaTeabHOe COETUHEHUE PE3UCTOPOB
1
+ O0—>
I JE) I
U Rl R2 R3

-0
Pucynok 2. [TapajutensHoe coelMHEHHE PE3NCTOPOB

R L R

PI/ICYHOK 3. CMmemaHHoe COCAMHCHUEC PE3UCTOPOB

Tabnuua 1 - DKcrepuMeHTaIbHbIE U PaCUYETHBIC JAHHBIE MOCIIEIOBATEILHOTO COCTMHEHUS
2JIEMEHTOB

Ne N3mepeno Beruncneno
U, Ui, U, 1, Ry, R>, R», Py, P2, P»,
B B B A Om OmMm Om Bt Bt Bt
1
2
3
Tabnuma 2 - DxcnepuMeHTalbHbIE U pacU€THBIC JaHHBIC MAapaJUIENTFHOTO COSTMHEHUS YIIEMEHTOB
Ne N3mepeno Beruucneno
U, 1, I, b, Ri, R>, Ry, P, P>, P,
B A A A OmMm OmMm OmMm Bt Bt Bt
1
2
3

Tabmmma 3 - DKcrepuMeHTAbHBIE U PaCUETHBIC TaHHBIE CMENIAHHOTO COCTMHEHUSI DJIEMEHTOB
No N3mepeno Boruucneno

U, | Uy, | Us, | I, b, L, Ri, Ro, R3, P, P, Ps, P,
B B B A A A OwMm Om Om Bt Br Bt Bt

—_—

BriBOABI:
OTBeThbl HA KOHTPOJIbHBIE BONPOCHI:




JlaGoparopnas pabora Ne2 «McciaenoBaHue mOC/IeI0BATEILHOT0 COEIMHEHMS
R—L—C 3j1eKTpHYeCKOil e MePpeMEeHHOr0 TOKa»

dopMma oTuyeTa 1o JJadopaTopHoii padore Ne2

Hean padoThl: vcciaeaoBaHue nocieaoBaTesbHoro BriatoueHus R, L, C anemMeHToB B 1ienu
CHUHYCOMJIAJIbHOTO TOKA IPU U3MEHEHUU EMKOCTH.

OO6opynoBaHme: BUPTYaIbHBIN Ta00PATOPHBIA CTEHI.

Cxema:
SIS NN
I If
 —— —_—  ——
UR ur uc

Pucynok 1. IlocnenoBarensHnoe coequnenue R- L-C 31eMEHTOB

Tabnuna 1 - DxcnepruMeHTaIbHBIC JAHHBIE HCCIISTYEMOU AICKTPUUYSCKON 1IeTH
Emkocts M3mepeHHblie 3HaYEHUS
C, Mx® U, B I A Ur, B Uc, B Uk, B P, Bt

Tabnuna 2 - PacueTHble JaHHbBIE HCCIENYEeMON AIEKTPUUYECKON LIeNU

Emkocts C, PaccunTannabie 3HaYCHUS
MKD Zi, | Rk, | Xz, |L, | Uk | UL |cosp |cosex |Xc, | X —| 0O, S,
Om [OM |Om |IH | B B Om | Xc, Bap BA
Om
BoiBOaBI:

OTBeThbI HA KOHTPOJIbLHBIC BOIIPOCHI:

dopma otuera mno JjgadoparopHoii paGore Ned «MHUcciaenoBanue oaHodazHOrO
TpancpopmMaropa»

Heab padoThl: U3yUueHHE YCTPOICTBA U IPUHITUIA AeHCTBUS 0HO(A3HOTO TpaHChopMaTopa
OobopynoBanue: BUPTyaJIbHBIN 1a00OPATOPHBIN CTEHT
Cxema:

. T 2

u K505 % g (VD

o—r—o O o

1 2!
PI/IcyHOK 1 CXCMa HpOBe,Z[CHI/IH OIIbITA XOJOCTOI'O XO04a




T R, R,
oA & : : {1
8] K505 CVz
R,
° o O o H i' I'l ',

Pucynok 2. Cxema jis TpOBEIEHUST HArPy304HOTO pekuMa Tpanchopmaropa

Tabmuua 1 - [JacnopTHbIe U pacuéTHBIC TaHHBIE PEKUMA XOJIOCTOTO X0a

[TacriopTHBIE JaHHBIE Beruucneno
S, /s U, Uz, Ln, by, Uks, APy, AP,
B-A I'u B B A A % Bt Br

Tabnuna 2 - DKCIepIMEHTAIBHBIE U pacU€THBIE TAHHBIE PEKMMA XOJIOCTOTO X014

H3mepeHo Beruucneno
Uho, Uao, Py, T, k CoSQo T, 20, R, X0,
B B Br A A Om OwMm Om

Ta6n1z1ua 3- SKCHCpI/IMeHTaHBHLIe n paC‘{éTHHe JAaHHBIC PCXKHMMa KOPOTKOI'O 3aMbIKAHU

N3mepeno Beruucneno
Uix, L, by, Pk, Uik, Zk, R, Xk, R, X1,
B A A Bt B Om Om Om OmMm Om

Tabnuua 4 - DkcnepuMeHTaJIbHbIE U pacuéTHbBIC JaHHbIE HArPY30YHOTO peKUMa

N3mepeno Beruucneno
Uin, L, P, Us, b, n CosQ1 P, AU, B CosQ2
B A Bt B A Bt %

3asucumoctu Uz(D2), n(12), cos@i(Z2), npu Uin = const.
Bce epaguxu mocym 6vimv 6vinonmnenvt ¢ ucnoavzosanuem cneycpeocms MSOffice unu
Opyeux npunodceHutl b0 gvluepuensl 8PYUHYI0 U COCKAHUPO8anvl (cghomoepaguposanivi).

Cxema 3aMeleHusi Tpancopmaropa ¢ napaMmeTpaMu 3J1€eMEHTOB CXeMbl 3aMelleHHs:

BriBOABI:
OTBeThbl HA KOHTPOJIbHbIE BONPOCHI:

Kparkoe onucanue u perjiaMeHT BbINOJTHEHHA

Ortuer BoINoNHAETCA Ha tucTax Gpopmara A4. IIpu BeIMOIHEHNN PU3NYECKOTO IKCIIEPUMEHTA
B BHPTYaIbHOH J1a0OpaTopuu, CHHUMAIOTCS IIOKa3aHWs NPUOOpPOB U B JajbHEWIIeM OHHU
00pabaThIBarOTCS pacyeTHBIM IyTeM. [lo pe3yiabTaraM BBIYMCICHUH BBHIONHSAETCS ONpeIeIeHHas
rpaduyeckas yactb otTuera. OpopmieHne oTyeTa MPOUCXOAUT CTYJCHTOM CaMOCTOsTeNbHO. OTUeT
10 J1a0OpaTOpHOH paboTe CONEPKHUT KPATKHUE TEOPETUUECKHE CBEACHUS, IpadMuecKyl0 YacTh U
o0o0maronuii BeBo. Ha kaxkayro 1abopaTopHyto paboTy OTBOAUTHCS 2 yUeOHBIX yaca.



Kpurepun oneHku:

- 3 Gayi1a BBICTABIACTCS O0YYAIOMIEMYCS, €CIH KCIIEPUMEHTAIbHBIC U PACYCTHBIC TAaHHBIC
CHSTBI 0€3 OIMOOK U BEITTOIHSAIOTCS OCHOBHBIE 3aKOHBI,

- 2 Gania BBICTaBISETCS O0yUaromeMycs, eClii rpadrueckas 9acTh BBITIOJHEHA BEPHO;

- 2 Oamma BBICTaBISETCS OOydYaromeMycs, €clii 00OOIIAIOIMUKA BBIBOJ  SIBJISETCS
COJIePKATEIHHBIM M OTBETHI Ha KOHTPOJIBHBIE BOIIPOCHI BEPHI.

7.2.3. TunoBbIe TeCTOBBIE 3aJaHUA

3aganue 1
KonnyecTBo y3710B B 3JIEKTPUUYECKOM IIEMTH PABHO ...

Ry R3

v "
Ry

3aganue 2
[IpencraBneHHas BOJbT-aMIIEPHAs XapaKTEPUCTUKA COOTBETCTBYET ...

Nu

L

BapuaHTel 0TBETOB:

a) peaJlbHOMY UCTOYHHUKY TOKa;
0) nealbHOMY UCTOYHHUKY TOKa;
B) peaibHOMY UCTOUHUKY D/IC;
r) uaeanbHomy ucrounuky D/1C.

3aganme 3
B nwuueliHOM snexTpuueckoil nemu mnocrossHHOro Toka R =80 Owm. Benuuuna

9KBUBAJICHTHOT'O COIMPOTUBJICHUA LCTIN Rap paBHa ... Owm.

Samanue 4
[Ipu 3anannbix HanpaiaeHusx D/ C, HanpsHKEHMs U TOKA BbIPA)KEHUE JJIs HANIPSHKEHUS LENn
3aIUILIETCS B BUIE ...



BapI/IaHTLI OTBETOB:
a) U=E\1—E>—RI;
0) U=E\+E>+RI,;
B) U=FE1—E>+RI;
r) U=—-E1+E>+RI.

3ananue 5
B nuHeitHo# 35ekTpuyeckoi nenu noctossHHoro Toka £ = 100 B, Ro =25 OM, Ry = 25 Om.
[TokazaHue BOIBTMETPA COCTABUT ... B.
L

E
] O
Ro
@
3aganue 6
B anreOpanueckoit (hopmMe KOMILJIEKCHOE EHUCTBYIOIIEE 3HAU€HUE Toka [=2- /30" 4 PaBHO

BapuaHTbI OTBETOB:

a) 1,73+ 1A;
6) 2+ 30 A;
B) 1+ 1A;
01+ 1,73 A,
3amanme 7
Onpenennurs [, ecm [, =3 A, x, =120m, r =9Om.
L
—
l
as— Xc 2 )
| | Ik
3ananue 8

OHpe,Z[CJ'II/ITB MOKa3aHus BaTTMETpa, €CIIN Uab =10B, Zl =2 j4 Om.




3aganue 9
Onpenenurs U, , ecmu U, =20B, U, =20B, U, =20B.

r e X
—> JP —
U, Ue U
. Ui b
Saganue 10

XL r | |xc
KommiekcHoe conportusnenue Z npu xp = 20 Owm, » =40 Om u xc = 70 Om B anredbpanyeckoun

dbopMe 3amumiercs Kax ...

BapuaHTbI 0TBETOB:
a) 40 — ;90 Om;
6) 40 + 790 Owm;
B) 40 —j50 Owm;
r) 40 + 750 Om.

3aganme 11
Onpenenurs NOJIHY0 MOIHOCTh UENH S, €CIU V' = X, =X, = 200m, U b = 60B.

r
«s——|
Qabl
XL

h —Y Y

Saganue 12
B TpexdaszHoii 1ienu, ToK HyJIeBOTO MPoBojia I, Ipu HECUMMETPUYHOW Harpy3Ke PaBeH ...

a) ]n =3]®
6) ln:la+lb+lc
B) ]n :\/§I<D

r) ]n =0

3ananmne 13
B cummerpuuHoit Tpexdasnoii nenu, dpazusie IJC E ,, E,, E . NPpUHUMAIOT 3HAYECHUS ...

a) E,=220" B, E,=220¢"" B, E.=220¢" B

0) E, = 2206’ B, E, = 127677 B, E, - I E
B) E,=220e"" B, E, =220e7" B, E.=220¢"""" B
) E,=127¢" B, E,=127¢"" B, E.=127¢"" B

3aganue 14



Yro nokaxkeT BOJLTMETP, BKIIOUEHHBIH B 1IN CHMMETPUYHOTO TpeX(a3HOro noTpebuTens,
eclu NMHENHHOe Hanpshkenne nuraromei cetn pasao U = 220 B, a mposog C o6opsan?

(V)

NG

Z
4T

Z

Be— }——

Z
Ce——o o— |——

3aganue 15

Kakyto cumy Toka MmokakeT aMIepMeTp, BKIIFOUSHHBIH B IENTb CHMMETPUYHOTO Tpex(a3zHoro
norpebuTeNs, ecnu JuHelHoe Hanpsokenne tmraromei cetn paio U =100B, 7 =100wm, a

JUHENHbIN npoBoa A obopBaH?
r
A #—o0 o || ||

)
B
r

Ce# 1 |

3aganmne 16
3akonom Oma /11 MarHUTHOM 11€NU HA3bIBAIOT YpaBHEHUE. . .

BapuaHTbI OTBETOB:

a) :_RM :R_M
I-w F
6) ®=I1-w-R,=F-R,
_Lw_F
B) UM UM
I-w F
‘RM RM
3ananme 17

Kak U3MeHHUTCS OKa3aHWe BaTTMETPA IPU YMEHBIIEHUH 3a30pa O ?

BapuaHTtbl 0TBETOB:
a) yBEJIMYUTCS;

0) HE U3MEHUTCS;

B) YMEHBLIUTCS.

3aganue 18



B marauTHO#M nenu ¢ nocrosinHo M/JIC, nimHa cpenHeil CHIIOBOM JJUHUM MarHUTONPOBOIA

lep =1 m. TTo oOMmoTKe, uMmeromieit 150 BuTkoB, Teuet Tok /=4 A. HanpsskeHHOCTh MAarHUTHOTO IO,
C0371aBaeMOI0 KaTyIIKOW paBHaA ... A/M.

3aganue 19
ITepBeriit 3akon Kupxroda mis pa3BeTBICHHON MarHUTHOW 1T UMEET BUJL:

2

D3
BapI/IaHTLI OTBE€TOB:
a) O-D,-D,=0
0) D+D,+D,=0
B) D+P,-D, =0
r) +0,+P,=0

HUMCCT BUJ ...

3aganmne 20
Bripaxkenue, mis onpenenenus 9JIC B 0OMOTKe, 10 3aKOHY 3JIEKTPOMArHUTHON WHIYKIIUU
BapuanTbl 0TBETOB:
a) e=-—wd
do
0) e= —w —
dt
) e=-w do
B =-w—
dt
r)y e= —wj Ddt

3aganue 21
DKCIIEpUMEHTAIIBHO OMPEEIUTh MOIIIHOCTh MOTEPh B CTAIH TpaHCPopMaTOpa MOXKHO ...
BapuaHTbI 0TBETOB:

a) M3MEpPUB aKTHBHYIO MOIIHOCTH B OIBITE XOJOCTOTO X0/1a

0) W3MEpHB aKTHBHYIO MOIIHOCTh B HOMUHAJIIBHOM PEXUME

B) H3MEPUB AKTUBHYIO MOIIHOCTH B OIBIT€ KOPOTKOTO 3aMbIKAHUS

r) W3MEPHUB MOJIHYIO MOITHOCTh B OTBITE XOJIOCTOTO X0/1a

3ananmne 22
Yucno BUTKOB MEpBUYHOM 0OMOTKM TpaHchopmatopa wi = 150, a BropuuHoit wa = 600.

Tpanchopmarop NOAKIIOYEH K MCTOYHUKY MepemMeHHoro Hampsbkenuem 100 B.  Ecnu
TpaHc(hopMaTop HAXOTUTCA B PEKUME XOJIOCTOTO XOfa, TO HANpshKeHHWE HAa BTOPUYHON 0OMOTKE
paBHO ... B.

qT1o0 ...

3aganue 23
OTHOCUTENBHO YCTPOMCTBA MAIIMHBI TOCTOSIHHOTO TOKA HEBEPHBIM SIBIISIETCS YTBEPKICHUE,

BapuaHTbl 0TBETOB:
a) KOMIIEHCAI[MOHHAasi OOMOTKA BKJIIOUAETCS TIOCIIEOBATEIBHO ¢ OOMOTKOM AKOPSI
0) o00MOTKa 100aBOYHBIX MOJIIOCOB MOJKIIOYAETCS K OT/AEIbHOMY HCTOUHUKY
B) KOMIICHCaITMOHHAas1 00MOTKa CIIYKUT IJIA UCIIPABJICHHUA KAPTHUHBI MArHUTHOTO ITOJIA
10/l OCHOBHBIMU IIOJIFOCAMH



00MOTKA I[O6aB0‘IHBIX IMOJIFOCOB CIIYKHUT [JIA UCHPABICHUSA KAapTUHBI MAarHUTHOI'O

r L
) T0JIs1 BOJIM3M JIMHUU T€OMETPUIECKON HEHUTpamn
3ananue 24
I'padux 3aBucumoctn U, = [ ([;) reHepaTopa TOCTOSHHOTO TOKa HE3aBUCHMOTO

BO30YXKI€HHUEM, IIPU 1 = const, Iy = const, Ha3bIBAETCS ...

Uﬂ ~
n = const, 1, = const

\

SNy

BapuaHnTtbl 0TBeTOB:
a) BHEIIHAA XapaKTePUCTHKA
0) XapakTepHUCTUKA XOJOCTOro X0/a
B) PpEryJIHpOBOYHAS XapaKTEPUCTHUKA

3aganme 25
ECJII/I CCTCCTBCHHAA MCXAHHYCCKasd XapaKTepI/ICTI/IKa aBUTraTreisi ITOCTOAHHOI'O TOKa
NapajuieTbHOTO BO30YXKACHUS — TMpsMas A, TO TpYINIe MCKYCCTBEHHBIX XapaKTePUCTHK

COOTBETCTBYET CJIEIYIOIIHNNA CIIOCOO peryIrpoBaHus YaCTOThI BPALLICHUS SIKOPA ...

n A

BapuanTtbl oTBeTOB:
a) M3MECHEHME HalPSDKEHUs, TIOJBOJAUMOTIO K SKOPIO
0) U3MEHEeHUE CONPOTUBJICHUS B LIETTH OOMOTKHU BO30YKI€HUS
B) M3MEHEHHUE CONPOTUBIICHUS B LIENHU SKOPS
r) W3MEHEHHe MarHUTHOIO IOTOKa

3anaunmue 26
Omnpenenutsd Roxs, ec Uz = 10 B.



] rz(l)/ i”z(l) I (A)

I i / I
- =y, 3 A )
U 2
D ——
1 L
[ L~ U (B)
0 10 20 30 40 50
3ananme 27
B HenmHelHOM 3J1eKTpUYECKOM 1IeNu OCTOSTHHOTO Toka /1 = 3, Torna /> paBeH ... A.
5 1(A)
1 3 14+
2 2
U 1 e
> e U(B)

0 10 20 30 40 50
3aganue 28

VKaxure y3ibl B CXeMe K KOTOPbIM HEOOXOJUMO IMOJKIIOYUTH MEPEMEHHOE HampsiKeHue,
YTOOBI Ha IPYTUX y3JaX MOJYUYUTh NOCTOSIHHOE (BBITPSIMIIEHHOE) HaIlPsLKEHUE.

6
[~ [~

L1 i -1
r d
B

I~ [~J

L1 L1
a-0
a-r
0-B
r-0

3ananmue 29

Ykaxure CXEMY BKIIFOUYCHHA TPAaH3UCTOpPA C O6H_II/IM OMUTTCPOM.
BapHaHTbl OTBeTOB‘

Y z,w If:;;am

oy ‘lm.-._f

A)  CXeMa OTCYTCTBYET

KpaTlcoe OMUCAHUEC U PETVIAMEHT BbINNOJHCHUSA



Hrtorosoe tectupoBanue coiaepxkutT 30 3a1aHUi, OXBATHIBAIOIIMX BCE TEMbl AUCIUIUIMHBI.
TecroBble 3a7aHusl MPUCYTCTBYIO KaK 3aKpbITOM, Tak U OTKpHITOM (opm. Kaxmoe mpaBuiIbHO
BBIMTOJIHEHHOE 3aJaHUe OlleHUBaeTcs B 1 Oa.

Kpurepun oneHku:

[IpaBWIBbHBI OTBET Ha OJWUH BONPOC OIeHHMBaeTcs B oauH Oamwi. KomwdectBo 06amioB
cymmupyercs. [Ipu npoxoxaeHn UTOrOBOr0 TECTUPOBAHUSI CTYIEHT MOYKET MaKCUMaJlbHO HaOpaTh
30 GasoB.

7.2.4. TunoBble 32124 JJISl IPAKTHYECKUX U KOHTPOJIbHBIX 3aHATHI

TeMma «. AHAJIN3 JUHEHHBIX elel MOCTOSHHOIO TOKA)
1 . OHpel[eJII/ITL BeHHqHHy OKBHUBAJICHTHOI'O COHpOTI/IBJIeHI/ISI IICIIn R B CCJIN

OKeE
R =R, =Ry =12 Om.

R R R
g 4 A 430 4
1(a) 3(a)

2. B oanexkTpuueckoil IeNu IMOCTOSHHOTO TOKa MOKAa3aHWsl aMIIEpPMETPOB U BOJBTMETpa
COOTBETCTBEHHO paBHbI a1 = 6 A, Ia2 = 12 A, Uy = 54 B. Onpenenute BeIUYUHY CONPOTUBIICHUS

pesuctopa r [Om].
.
[

3. Onpenenuts Hanpsikenue Uqp, ecmu E; = 10B, E> = 5B, I} = 54, b = 24, R; = 10m, R> =

30m.

5. OHpeI[eJ'II/ITI) HAMpsOKCHUE MCXKAY TOYKaMH a U 6, YKAa3aTb B KaKHUX PEKHUMaAX pa60Ta10T

ucrounnku DJIC, ecnu El =603, E2 =105, Rl =300m, Rz =20 0m.
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Tema «AHaIM3 Heneld CHHYCOUIAIBLHOIO TOKA»

. 3anummte 3akoH wu3MeHeHus Toka Ly (), ecmm i, =10-sin(wr +145°),
i, =5-sin(at —35°).

2. Onpenenuth akTuBHYIO (P), peaktuBHYIO (Q) ¥ MOJIHYIO (S) MOIIHOCTD LIETH, €CJIA 3aKOH
W3MEHEHUS TOKA U PHIIOKEHHOTO HanpsbkeHus: i = 4 sin(w? - 30°) A, u = 25 sin(wt +30°) B.
3. Ilpu kakOM 3HAYE€HHUH X/ B LIETIH HACTYIUT pe30oHaHc, eciu xc =100 Om, » =50 Om?

r

1
— XL

T —N Xc b—"Y\g
|
1

4. BonbrMerp mnokasbiBaer 380 B, 7 =10 Owm. Onpenenute dasHbie U JTUHEAHBIE TOKH TIPU
YCIJIOBHH, YTO MPOBOA A 000pBaH.

A s—» >

5. B cummerpuuHoil TpexdaszHoW uenu, JuHeWHoe Hampspkenwe Un = 75 B. Eciom
conpoTusiieHne Gasbl «a» 3aKOPOUYEHO, TO (ha3HbIE HAMPSIKEHUS TPUEMHUKOB PaBHHI ... B.

[

4 s—e— 1}
— U,
B#—-oo- 1 —9
———
Ce L I
— .

6. B cumMerpuuHOil Tpex(as3HOH Lienu, MoKa3aHus MpuOOpOB BOJBTMETpPA U aMIlepMeTpa

80
3

HaHpﬂ)KeHI/Iﬁ " OIIPCACINTD ITOKa3aHUE BAaTTMETPA PABHBI ... Br.

COOTBCTCTBCHHO pPaBHBI = = . OCTPOUTH BCKTOPH auarpaMmy TOKOB H
U, B, 7,=5 A 1l



Ce

Tema «MaruuTHble nenu. TpanchopmaTopsbl. JilekTpruUecKHe MAITUHbBD)

1. Ecniu Benmnunna MJIC F =200 A, nnuna cpenneit TuHuu [, = 1 M, IIomaap nonepeyHoro
ceyenust S = 1102 M?> MarHUTONMPOBOJA M JaHA OCHOBHAS KPHBAs HAMATHMYMBAHHUS MaTepuana
Cep/IeYHHKA, TO MAarHUTHBIA MMOTOK @ COCTAaBHUT. ..

_@/S B Ta |B
]!
© . P Y
wd, P | 1 7
[lo Sum—
:_ ______ _II\ ‘/’
Ley H

0 200 400 600 A/m

2. MomHOCTh MOTEeph B MEAM OAHO(A3HOTO TpaHc(opmaTopa MPH HOMHHAIBHOM TOKE
nepBuuHOi 00MOoTKH /1y = 10 A paBna 200 Bt. Ecnu npu HarpyxenHoM Tpanchopmarope Tok /1 =9
A, TO MOIIIHOCTb [TOTEPH B MEAM paBHa ... BT.

3. IlepBuunas oOMOTKa TpaHcopMaTopa MOAKIIOUCHA K CETH MIEPEMEHHOTO HanpshkeHus U)
=222 B, yacrotoii f = 50 I'ri. MarHUTHBII TOTOK B MAarHUTONPOBOIE P = 2-10 -3 B6. Ynciio BUTKOB
MEePBUYHON OOMOTKHM TpaHchopMaTopa wi PaBHO ... BUTKOB.

4. HampspkeHue Ha 3a)KMMax TeHepaTopa IMOCTOSTHHOTO TOKa € MapajlIeIbHBIM BO30YKICHUEM
U (B), conpotuBnenue Bcei 1enu sskopst Rg (Om), BenuunHa Toka B sikope g (4). Benuunna 3/1C
reseparopa paBHa ... B.

5. HanpsikeHue Ha 3a)KuMax reHepaTtopa MoCTOSIHHOTO TOKA C MapauieIbHBIM BO30YKICHHEM
U = 230 B, conportuBieHne napauieabHoi 0OMOTKH Bo30yxkaeHus Rs = 115 OMm, conpoTuBieHue
LEeNu Harpy3KH Ryq.p = 2,3 OM. BennunHa Toka B sikope reHepatopa /g paBHa ... A.

6. HoMuHansHbIE MapaMeTphl IBUTATENsl TOCTOSHHOTO TOKA MapajlIeIbHOTO BO30YKICHUS:
MOJIE3HAs MOILIHOCTh Ha Bany Pauon = 8,5 KBT, HOMUHANBHBIA TOK [won = 50 A, HOMHHaAIBbHOE
Hanpsbxkenue U = 200 B. KIIJI nBuraresns B HOMUHAIBHOM PEXKUME PaBHO ... %.

Tema «HesimHelHbIE dJIeKTPUYECKHE HEeNMU MOCTOSTHHOT0 TOKA. OCHOBBI 3JIeKTPOHUKI
1.Onpenenuts 11, ecin U =20 B.



, o0 ) I @&

U (B)
10 20 30 40 50

2. B HenuHENHOM 351eKTpruuecKoi 1ienu nocTosHHoro Toka Us = 15. Ctatuueckoe Ros. ..

L r(l) IA)
] I"([) ; 3 //
1 ‘/
L0 2 -
’ '#' 1
g U B)
v, 0 10 20 30 40 50

3. B HenMHEHOM 3JIeKTPUUYECKO 11enu nocrossHHoro Toka I = 1A, torga U...B.

p @l 1(A)
_//l L _//I U 3 I L
>U, 1 [/ ¥
—7 2 71
1 /| |2
/
1T U B)

0 20 40 60 80 100

4. Eciu R =10 Om, E =10 B, VD — uneanshsliii auoz, To amnepmerp PA1 nokaxer 3HaueHue
TOKa paBHOE ...A

5. Eciiu R =10 Om, VT — 3akpsIT (MaeanbHbli Tpansuctop), E = 105 B, To BoasT™MeTp PV2
MOKa)XKET HAaIpsDKEHUE paBHoOE ...B



Q

KpaTkoe onucanue u perjiaMeHT BbINOJIHEHUSA

TumoBsle 33724y, MO3BOJISIOT OLIEHUTh M TUArHOCTUPOBATh 3HAHUE (PaKTHUECKOTO MaTeprasa
(6a30BBIC OHATHS, ATITOPUTMBI, (PaKThl) 1 YMEHHE IPABUIILHO UCIIOIb30BATh CIIEIIMAIbHbIE TEPMUHBI
U TIOHSTHS, y3HaBaHUE OOBEKTOB M3YUEHHS B PaMKax OIPEEICEHHOTO Pa3Jiesia IUCIUTLTIHBI.

Kaxnplii BapuaHT U1 KOHTPOJIBHOTO 3aHATUS COCTABJIEH U3 TUIIOBBIX 3aJa4 ONpPENEICHHON

TEMBI, YTO MO3BOJISIET OLICHUBATh YCBOCHHUE CTYJEHTaMM y4eOHOro martepuaina Tembl. VcnbiTanue
IPOBOJUTCS B MUCbMEHHOM (hopMe U Ha pellieHre 3aJJaHHOTO BapuaHTa OTBOAUTCS 2 aKaJJeMUYECKHX
yaca ayIUTOPHOro BpeMeHU. IIpenokeHHbI BApUaHT 110 KaKI0M U3 TEM COAECPKUT OIIPENEICHHOE
KOJINYECTBO 33/1a4. MaKkcHMaJIbHOE KOJMUYECTBO OAJUIOB 3aBUCUT OT KOJIMYECTBA 33JaHHUM, KOTOpbIE
OLICHUBAIOTCS IIPENOJABATEIEM B KOHIIE 3aHATHUA.

Kpurepun onenku:
-1 Gann BeIcTaBIAETCS 00yJaOLIEMYCs 32 KaKIYI0 IPABUIIBHO PEIICHHYIO 33/1auy;
- 0 6ay1710B BBICTABIISETCS 00YUYAIOIIEMYCsI, €CII OH HE PEIIII 3a/1a4y.

7.2.5. TectupoBanue Ha niargopme «Pocauecranr

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA

OneHuBaHUE OTBETOB Ha 3alaHdsd NPOMEKYTOYHOTO TECTHPOBAHUS IPOU3BOAUTCS
ABTOMATUYECKHU 10 BCEM Te€MaM JIUCLUIUIMHBIL.

bannel, nonydeHHble 3a pabOTy B OHJIAH-KOHTEHTE, CYMMHPYIOTCS U YUYHTHIBAIOTCS Kak
CaMOCTOSITENIbHBIN BUJ JESATENIbHOCTH B MTOTOBOHM OlleHKE Mo Kypcy. OOmiee KOJu4ecTBO
NOJYYEeHHBIX OaJlJIoB B OHJaWH-KOHTeHTe paBHO 10. Takum o00pazom, CTyneHT MOXeT HaOpaTh
MakcuMyM 90 OaioB Ha OUHBIX 3aHATHIX U 10 OamioB B paMkax paOOThI C OHIAMH-KOHTEHTOM.

Kpurtepuu oueHku:

OTBeT Ha TECTOBOE 3ajJlaHME SBJSICTCS 33JJaHMEM Ha COIOCTABJICHUE WM IMPEIIOoJaractT BHIOOD
HOMEpa COOTBETCTBYIOIIEIO0 BApHWAHTA M3 BCEX MPEMIOKEHHbIX. [[0 Kakmol TeMe AMCUUTUIMHBI
00yJaroIuicss MAKCUMAIIbHO MOXKET MOJTy4uuTh 1 6ay. CyMMapHBIi 0asul o BCEM MPOMEKYTOUHBIM
TeCTaM CbOpMI/IpyeTCSI ABTOMATH4YCCKHU, KAaK IMPOLCHT IMPAaBUJIBbHBIX PCIICHHBIX TECTOBBIX 3a}13HHﬁ
oOyJaronumcs.



7.3. OneHo4HbIe CpeaCTBAa JIS NMPOMEXKYTOYHOH ATTECTAUMH MO MTOraM OCBOEHHS

AUCHHUILTHHBI

7.3.1. Bonnpochl K NpOMeKYTOYHOM aTTecTaluu

Cemectp 4_
Ne
u/n Bonpocskl k 3k3aMeny
1 3amaun nekTporexHuku. Knaccubukarus u o0nme XxapakKTepUCTUKH TETEH.
2 DJIEMEHTHI JEKTPUUECKUX 1enel. Pexumbl paboThl 3JIEKTPUUECKON LEMH.
3 HcTouHMKH DIEKTpUYECKON HHEpruu. BoibTaMIlepHble XapaKTEpUCTUKU HCTOYHHUKOB.
MomaocTts uctouyHukoB. KIIJI ncTOUHMKOB.
4 Hanpsoxenue Ha yuactke nenu 6e3 yuéra D/1C u ¢ yuérom 3/IC. [Ipumenenue 3akona Oma
JUIs pacuéTa 3JEeKTPUYECKON LENH NOCTOSHHOTO ToKa. MeTos cBEPThIBaHMSI.
5 IIpumenenue 3akoHoB Kupxroda 11st pacuera 3JIeKTpUUYECKUX LIeNed MOCTOSIHHOTO TOKa.
6 DHepreTuyeckuil 0agaHc B 3JEKTPUUECKUX LEMSAX IMOCTOSHHOTO TOKA. YCIIOBHE IEpeladyu
MaKCHMaJIbHOW MOIIIHOCTH OT UCTOYHHKA K Harpy3Ke.
7 [lonsiTe 00 aKTUBHOM M NACCHUBHOM JBYXIOtOCHHUKE. [lopsnok pacué€ra aneKkTpuueckoi
L€ METOJOM SKBHBAJICHTHOI'O I'€HEPATOPA.
8 HazHaueHue u nocTpoeHne NOTEHIUAIbHON AUArpaMMBbl.
9 Henunelinble anexrpuyeckre nenu. OCHOBHBIE ONPEEIICHUS] HETMHEHHBIX HENEH.
10 Henunelinbie MEKTPHECKAE LETH. Pacuer mpu mnocienoBareabHOM U MapajuIeIbHOM
COEJIMHEHNH HEJIUHEHHBIX 3JIEMEHTOB.
1 HeJmHefIHbIe anektpuueckue nenu. Crarndyeckoe u nuddepeHuanIbHOe CONPOTUBICHUS
HEJIMHEWHBIX AJIEMEHTOB.
12 JIuHeliHBIE  DJEKTpPUYECKHE LEeNH CUHYCOMJalbHOro Toka. OOmume  cBeneHUs.
MaxkcruMaiabHOE, CpefiHee U JeHCTBYIONIEE 3HAUEHHsI CHHYCOUAAIbHBIX BEJIHYMH.
13 | CnocoObl npeacTaBieHusi CHHYCOMIAIbHBIX SJIEKTPHUECKUX BEJIUYHUH.
14 | DieMeHTBI 2JIEKTPUYECKON LIENU CHHYCOMIAIbHOIO TOKA. PE3NCTUBHBIN DJIEMEHT.
15 | DnemeHTHI yIeKTpUYEeCcKON 1IeNU CUHYCOUJAIbHOT0 ToKa. IHYKTUBHBIN 3JIEMEHT.
16 | DiemMeHTHI 2JIeKTpUYECKON 1IeNU CUHYCOUJAIBHOTIO TOKa. EMKOCTHOM 371€MEeHT.
17 3axoH OMa nocnenoBaTenbHON R-L-C 3IeKTpUYECKON LIENH 111 MTHOBEHHBIX 3HAUYEHUH U B
KOMILIEKCHOM popme.
18 3axkoH OMa mapamienbHOd R-L-C 31I€KTpUYECKON LENH JUIsi MCHOBEHHBIX 3HAYEHWH U B
KOMILIEKCHOM popme.
19 OCHOBBI CHUMBOJIMYECKOTO (KOMIUIEKCHOTO) METOJa pacyéra Lened MepeMeHHOro TOKa.
3anuck 3ak0HOB Kupxroda 1is nenu nepeMeHHOro Toka.
20 AKTHUBHOE, pPEAaKTHMBHOE€ U TIOJHOE COMNPOTHUBIEHUS I1aCCUBHOTO JIBYXIOJIIOCHUKA.
TpeyroJlbHUKN CONPOTUBIIEHUM IEKTPUUECKOM LIETIH.
71 AKTHUBHasl, peakTHUBHAs M TIOJIHAasg MPOBOAMMOCTH IAaCCHBHOTO JBYXIOJIOCHUKA.
TpeyrosbHUKN IPOBOIMMOCTEN IIEKTPUUECKON LENH.
2 IIpeoOpa3oBaHue MoOCIEIOBATEIBHOIO y4yacTKa HJEKTPUYECKON LEenu B MapauieNbHOE U
Ha000pOT.
23 | Pe3oHaHCHBIE BJICHUS B JIEKTPUUECKUX LENAX. Y CIOBUE PE30HAHCA.
24 AKTUBHas, peakTUBHAs W TMOJIHAS MOIIHOCTHU LIENMU MNepeMeHHOro Toka. Koadduument
MOIIHOCTH.
25 | Pacuér nenu nepeMEeHHOIo TOKa C OJTHUM UCTOYHUKOM.
26 [Ipunmun pabotel TpéxdasHoro reHeparopa. OCHOBHBIE OINpeAeNeHHUS, BpEeMEHHas U
BEKTOpHAsl IUAarpaMMBl.




Bomnpocekl Kk 3xk3aMeny

n/n

27 Coenunenus Tpex¢a3HbIX UCTOYHMKOB M NpuUeMHHKOB. HecBsizanHas TpexdaszHas Lemb.
IIpenmyniecTBa U HEJOCTATKU HECBs3aHHOU Tpex(a3Hol Lenu.

8 Anamu3 Tpéx(da3HON cUCTeMBbl «3Be3Ja-3Be37a» C HYJIEBBIM MpoBojaoM. HazHaueHue
HYJIEBOTO IIPOBOJIA.

29 Ananu3 TpéxdasHoll cucTeMbl «3Be3a-3Be3na» 0e3 HyneBoro mposoja. Ilepexoc a3 B
Tpex(a3zHOU CeTH.

30 | Croco6bl n3MepeHHsI MOITHOCTH B TpeX(ha3HOM IIETIH.

31 MarautHble 1ieny. DJIeMEHThl MArHUTHOMU Lienu. OCHOBHBIE BEIMUNHBI, XapaKTEPU3YIOLIIE
MarHMTHOE MOJIE.

32 OcHoBHbIE CBOMCTBa (DEppPOMArHUTHBIX MaTepUaioB. MarHUTOMITKME U MarHUTOTBEP/bIE
MaTepHuabl.

33 | 3akoH nojHoro Toka. Hepa3BeTBieHHass MarHuTHas LEb.

34 OcoOEHHOCTH MAarHUTHBIX IIeTeil mepeMeHHoro Toka. [Iporecchl nepeMarHWYMBaHUs
Mar#uTonpoBoaa. MomHoCTh NOTEph B MarHUTONPOBOJIE.

35 | Cxema 3ameleHHs KaTyIIKU ¢ (peppOMarHUTHBIM cepAeyHMKOM. BekTopHas quarpaMma.

36 | Tpancdopmaropsl: kiaccudukanus, Ha3HAYCHHE, YCTPOHCTBO U IPUHITUI ICUCTBUSL.

37 | Pexxumsl paboTsl TpaHchopmaropa. Paboune xapakTepucTHkH TpaHchopmaTopa.

33 MamuHbl [OCTOSIHHOTO TOKa: Kiaccu(uKalusi, Ha3HAu€HHWE, YCTPOMCTBO M MPHUHIIMII
nevictBusl. Tunbl BO30YKI€HHS MAIlIMH OCTOSIHHOT'O TOKA.

39 OcCHOBHBIE XapaKTEPUCTUKU I'€HEPATOPOB IOCTOSIHHOIO TOKa. MX 3aBUCMMOCTBH OT TuIa
BO30OYXKICHHUSI.

40 SIBnenune peakuuu sxkops. CrocoObl ymydlleHHs KOMMYTAallMM B MAallMHAX MOCTOSIHHOTO
TOKA.

41 JlBurarenu MOCTOSHHOIO TOKa. MeXaHWYecKue XapaKTepUCTUKU JIBUraTelIed MIOCTOSHHOIO
TOKa PA3JIMYHBIX TUIIOB BO30YyXkAeHUs. O0J1acTh NPUMEHEHUSI.

42 | Ilyck, peryaupoBaHH€ YacTOThI BpallleHUsl U TOPMOXKEHHUE JIBUraTesIel NOCTOSIHHOTO TOKaA.

13 MaIHI/IvHLI NEPEMEHHOr0  TOKa. Knaccugukanus. AcuHxpoHHble MamuHbl. HasHauenwue,
YCTPOMCTBO U NPUHIIUII ACHCTBHUSL.

44 Pexumbl paboThl Tpéxda3zHON aCHHXPOHHOW MalMHbl. MoLHOCTh, notepu 3Hepruu u KIT/1
ACUHXPOHHOTO JBUTATEJI.

45 Paboune u MexaHHWYECKHE XapaKTEPUCTHUKUM AaCHHXpOHHoro asurarens. OOnacTh
npuMeHeHnss AM.

46 | Ilyck u METOJbI PEryJIMPOBAHMSI YACTOTHl ACHHXPOHHOTO JBUTATEIIS.

47 | CunxpoHHble MamnHbl. HazHayeHue, ycTpolCTBO M IPUHIMI IEHCTBUS.

48 [TonynpoBonHuku. O6mue ceeeHus. TUIbl TPOBOIUMOCTEH MOTYNPOBOIHUKOB. CBONCTBA
p — n-nepexona.

49 | IlomynpoBoaHUKOBBIE 110 bl THUIIBI 1O PYHKIIMOHAIBHOMY Ha3HAYEHHUIO.

50 | IlomynpoBOJAHMKOBBIE BRIIPSIMUTENN. THUIbI, HA3HAYEHHUE.

51 | HonynpoBoaHukoBbIi Tpuo. HaznaueHue, TUIIBI, peKUMbI pabOTHI.

52 | Tpansucrop. Cxemsl BKItOYeHUs1. OCHOBHBIE OCOOCHHOCTH O YCHJICHUIO, Ha3HAYCHHUE.

53 [TonynpoBonHUKOBBIN THpUCTOp. Tunbl. Pexumbl pabotel. Hasznauenne u obiacth
IIPUMEHEHMS.

54 | Hcrounuku BTopryHOro annekTponutanus. CtpyktypHas cxema. HasHaueHue.

55 OcCHOBBI aHAJIOTOBOM 37eKTPOHUKH. OmnepallMoOHHbIA yeUIuTeNlb. THUIBI 00paTHON CBS3H B
OY.

56 | OcnHoBHbIe QyHKITNH, peanu3zyeMbie OVY.

57 | OcHoBwl i poBOH IMeKTpOoHHUKH. Jlormdeckue ameMenTsl. Jlornyeckne QyHKIIN.

58 | Muxkponpoueccopsble cpeactsa. HazHauenune. CTpykTypa MUKpOIIpOLIECCOpa.




Bonpocel K hx3aMeH
n/n p y

Onexkrpuueckue wu3MepeHus. OOmme cBeAeHUA. DJIEKTPOMEXaHUYECKHE TMPHOOPHL:
59 | MarHMTORJEKTPUYECKOM, DJIECKTPOMArHUTHOW cucTteMbl. [IpuHunmm neicTBus, 00JacTh

MIPUMCHCHHSI.
60 [TpuGopHkI 3AEKTPOIMHAMUYESCKON U MHAYKITMOHHON CUCTEMBI. [IpuHIMIT 1eicTBUS, 00JI1acTh
MIPUMCHCHHSI.
7.3.2. Kputepru ¥ HOPMbI OLIEHKH
dopma
NpoBeIeHus!
Cemectp . Kpurepuu u HopMbI OLIEHKH
NPOMEKYTOYHOIM
aTTecTanuu
4 DK3amMeH (o Habpano 85-100 6anioB o BceM
HaKOIUTEILHOMY «OTJIIMYHO» y4eOHBIM MEPOIIPUSITHSIM,
peUTHHTY) MIPElyCMOTPEHHBIM B KypcCe.
HaOpaHo 70-84 GayioB 1Mo BCeM
«XOpOILIO» y4eOHBIM MEPOIIPUSATHSM,

IIPEAYCMOTPEHHBIM B KypCe.

HabpaHo 55-69 6aioB 1Mo BceM
«YIOBIICTBOPUTEIIHHOY y4eOHBIM MEPOIIPUSITHSIM,
PEYCMOTPEHHBIM B KypCe.

HaOpaHo 0-54 6aIoB Mo BceM
«HEYIOBJIETBOPUTEIILHO» | Y4EOHBIM MEPOIPUATHSIM,
IIPEyCMOTPEHHBIM B KypcCe.




8. YuebHo-MeToaMueckoe U HHPOPMALMOHHOE 0O0eceuyeHue TUCIHILIMHBI

8.1. O6s13aTesbHAs JIUTEpPaTypa

Tun (yueOHMK, yueOHOe

Ne nocoodoue, yaeoHo-
ABTOpBI, COCTABUTEIH 3arsiiaBue (3aroJjioBoK)
n/n MeToau4YecKoe mocooue,

NPAKTHKYM, JP.)

I'ox n3panusa

KosnyecTBO B HAYy4YHOMH
ouoamorexe /
Haumenosanue DB5C

1 NBanos U. U., ConoBneB DNeKTPOTEXHUKA U OCHOBBI y4EOHUK 2024 OBbC «Jlanb»
I'"N., ®pomnos B.A. 3IIEKTPOHUKH
2 Artabexos ['.U. OCHOBBI TEOpHUH LIeNEH y4eOHHK 2020 SBbC «JIaHbY»
3 | I'anpnepun M.B. DNEeKTPOTEXHUKA U AIEKTPOHUKA y4eOHUK 2020 OBbC "ZNANIUM.COM"
4 | Mapkenos C H, CazanoB b.f1 | DnekTpoTexHHKa U 3JIEKTPOHUKA yuebHoe mocobue 2020 OBC "ZNANIUM.COM

8.2. JlonosiHuTEIbHAS JIUTEPATypPa

Tun (yueOHunk, yuedHoe

Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEIN 3arsiaBue (3arojioBoK)
MeToAnYecKoe mocoome,

NPaKTHKYM, Ap.)

I'ox m3panusa

KosmnuecTBo B Hay4YHOH
ouoauorexe /
HanmenoBanune DBC

1 IITaBpuna H.B., I1lnsikoB DNEKTPOTEXHUKA U MIEKTPOHUKA 1a00paTOPHBIiA 2023 Penosuropuit TT'Y
C.B. MIPaKTUKYM
2 | nsixoB C.B, naraes JI.A., DNEeKTPOTEXHHUKA U JICKTPOHUKA nabopaTOpHBIN 2020 Penozuropuii TT'Y
IITaBpuna H.B. IPAKTUKYM
3 Haraes /I.A, UlnsikoB C.B DNEeKTPOTEXHHUKA U JIEKTPOHUKA | YUeOHO-METOIUYECKOe 2015 Pocnucrant
[21eKTPOHHBINA KOHTEHT| nocobue http://edu.rosdistant.ru/co

urse/view.php?id=332



http://edu.rosdistant.ru/course/view.php?id=332
http://edu.rosdistant.ru/course/view.php?id=332

JI0B. — Mocksa :

8.3. Ilepeuyenb mnpodeccuoOHANBHBIX 0a3 JAHHBIX U HMH(OPMAMUOHHBIX CIPABOYHbBIX
CHCTEM

— NEICON[DnekTpoHHBI pecypc] : 2JIeKTpoHHass HHGOPMAIIHS : apXUB HAYYHBIX KypHa-

JKpaHa. — 3. pyc., aHIIL

— Web of Science[DnexTpoHHBI pecypc]

HBUKOH, 2002— . — Pexum pgocryna :

neicon.ru/resources/archive. — 3ari. ¢

: MYJIBTUIUCIHUIUIMHAPHAS pedepaTuBHas 0a3a

nanubiX. — Philadelphia: ClarivateAnalitics, 2016— . — Pexxum noctyma : apps.webofknowledge.com.
— 3arm. ¢ akpana. — 3. pyc., aHria
— Scopus[DnexTpoHHblid pecypc] : pedepatuBHas 0a3a manHbix. — Netherlands: Elsevier,
2004— . — Pexxum J1ocTyma : scopus.com. — 3ari. ¢ 3kpaHa. — 3. pyc., aHrJL.

— Elibrary[ DnekTponHbIit pecypc]|

: Hay4yHas dJIeKTpoHHas Oubamoreka. — Mocksa : HOB,

2000— . — Pexxum nocryma : elibrary.ru. — 3ari. ¢ skpana. — f3. pyc., aHri.
— IlpuMmepnl penieHusi TUIOBBIX 3a7a4 IO SJIEKTPOTEXHUKE [DJIEKTPOHHBIM pecypc] -
http://fishelp.ru/toel/

— Y4eOHHK 110 JIEKTPOTEXHUKE [ DIEKTPOHHBIN pecypc] - http:/ www.treugoma.ru/book/
— Pecypc y4yeOHUKOB MO 3JIEKTPOTEXHUUYECKOMY HaIpPaBJICHHUIO[ DIEKTPOHHBIN pecypc| -
http://mexalib.com/view/20285

8.4. [lepeuenb nmporpaMMHOro odecrneyeHust

Ne Hanmenosanme IO PexBu3uTHI Aorosopa
n/n (naTa, HOMep, CPOK /1eliCTBHUS)
1 | Windows: noroop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc NEHCTBUS — OECCPOYHO;
KoHTpakT Ne 1653 ot 14.12.2018, cpok
JeCTBHUS — OECCPOUHO
2 | Office Standard: noroBop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL JecTBUS — OECCPOUHO
AcademicEdition
3 | Mirapolis Human Capital Management JInnensuonHsIi forosop Ne 1256 ot
15.12.2023, cpok aevictus 1o 31.12.2024
BKJIIOUHUTEIIBHO

8.5. Onucanne MarepHaJbHO-TEXHHYECKON 0a3bl, HEOOXOAMMOM ISl OCYLIECTBJICHUS
0o0pa3oBaTeIbHOIO MpoLecca Mo JHCUUIIINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, 1a00paTopuii, MACTEPCKUX U

3aHATUN CEMUHAPCKOTO TUIIA.

VYyeOHast ayTUuTOpHs U1 KypCOBOTO
MPOEKTUPOBAHUS (BBIMOJIHEHHS KypCOBBIX
pabor).

Ne ApP. 00bEKTOB ISl IPOBEACHUS
. IlepeyeHb OCHOBHOIO 000PY10BAHMS
/I | NPaKTHYeCKHUX U JJa00pPaTOPHBIX 3aHATHIA,
NOMELIECHHU VISl CAMOCTOATEIbHOMN
padoThl o0yuyaoumxcs (HoMep ayAUTOPHH)
Aynuropus BeO-KOHGEPEHIINH. Cron npenogaBaTenbCKuii, SKpaH
VYyeOHast ayTUuTOpHs UI IPOBEICHUS TEJIEBU3NOHHBIN, pOYTEp, CTOMKA IJIs
3aHATUHN JIEKIIMOHHOTO THIIA. TeJeBU30pa, BeO.kamepa, TpaHCIapaHT-
1 VYyeOHast ayTUuTOpHs UI IPOBEICHUS MEpETSIKKA, IIMPMA, HAYIITHHUKH,

KOMITBIOTEP C BBIXOOOM B I/IHTepHeT..



https://vk.com/away.php?utf=1&to=http%3A%2F%2Fneicon.ru%2Fresources%2Farchive
https://vk.com/away.php?utf=1&to=http%3A%2F%2Fapps.webofknowledge.com
https://vk.com/away.php?utf=1&to=http%3A%2F%2Fscopus.com
https://vk.com/away.php?utf=1&to=http%3A%2F%2Felibrary.ru
file:///D:/Рабочий%20стол%2005.08.2015/ДОТ%20ТОЭ-1%20в%20сеть/интернет-ресурсы.doc
http://www.treugoma.ru/book/
http://mexalib.com/view/20285

n/n

HaumenoBaHnue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00paTOpHil, MACTEPCKUX U
ApP. 00bEKTOB /ISl IPOBEAEeHUS
NMPAKTHYECKHUX 1 JIAa00OPATOPHbIX 3aHATHIA,
MOMeIEeHU 1JIs1 CAMOCTOATEIbHOM
padoThl 00yyarommxcsi (HoMep ayAuTOPUM)

IlepeyeHb OCHOBHOI0 000pPY10BAHMS

YueOHast ayTUTOPHS JUI IPOBEICHUS
TPYIIOBBIX U UHIUBUAYAIbHBIX
KOHCYJIbTALUM.

YueOHast ayTuTOpHs AJIsl IPOBEACHUS
3aHATUN TEKYLIETO KOHTPOJIS U
MIPOMEKYyTOUHOH aTTecTaruu (23-405)

Aynutopus Be0-KOH(pEpeHIHiA.
VYuebHas ayuTOpUs AJ1s IPOBEICHUS
3aHATUH JIEKIIMOHHOTO THIIA.

YuebHas ayUTOpUs AJ1s IPOBEICHUS
3aHATUN CEMUHAPCKOIO THIIA.
YuebHas ayuTopus AJ1sl KypcOBOTO
POCKTHPOBAHUS (BBITIOJTHEHHUSI KYPCOBBIX
pabor).

YyeOHast ayTUTOPHSI U IPOBEICHUS
IPYNIIOBBIX U UHIAUBUAYAJIBHBIX
KOHCYJIbTALIUH.

YuebHas ayUTOpUs 1J1s IPOBEICHUS
3aHATUH TEKYIETO KOHTPOJIS U
MPOMEXKYTOUHOM arrectaruu. (2-705).

Cron npenojgaBaTeabCKUii, dKpaH
TEJICBU3UOHHBIN, pOyTEp, CTOMKA IS
TEeJEeBU30pa, BeO.KkaMmepa, TpaHCIapaHT-
NepeTsHKKa, IHUpPMa, HayIIHUKH,
KOMITBIOTED C BBIX0/10M B IHTEpHET.

[Tomenienue 17151 CaMOCTOSITENILHOM pabOThI
oOyuaromuxcs (I'-401)

CTOJ'H)I, CTYJIbA, KOMIIBIOTCPhI

[TomenieHue 17151 CAaMOCTOSITENILHOM pabOThI
oOyuaromuxcs (C-916)

CTOJ'II)I, CTYJIbA, KOMIIBIOTCPhI
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