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Pacnpe)le.ﬂe}me aC0B JUCHUIIMHBI IO CEMECTPpaM

CemecTtp 4

dopmMa KOHTPOJIA | DK3aMEH Hroro
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KonTaktHas pabora 42,35 42.35
CamocrosiTenpHas pabora 66 66
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Pabouyto mporpamMmy cocTaBuiI(H):
crapuui npenojasarens Llaspuna H.B.

(Oondicnocmy, yuernoe 36anue, cmenetsb, @amunusa U.0.)

(OondxcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

o OrcyrcTByer

Penensent

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas nporpamma aucuuIuinHel coctaBieHa Ha ocHoBannuu @I'OC BO u yuebHoro mana
HanpasneHust noaroroBku 18.03.02 «OHepro- u pecypcocdeperaroliye mporecchl B XUMHUECKOH
TEXHOJIOTUH, HEPTEXUMHUH U OMOTEXHOIOTUI.

Cpok neiicTBus padoueil nporpaMMsbl AMCUMIIMHBI 10 «31» aprycra 2024 r.

COI'JTACOBAHO
3aBenyroumii kadenpoit «CBapka, 00paboTka MaTepHalioB JaBIEHUEM U POJICTBEHHBIE MPOLIECCHI»

« » 20 T. B.B. Eab1ioB
(noonucv) (U.0. Damunus)

YTBEPXIEHO

Ha 3acemanuu xadenps
«INEKTPOCHAOKEHUE U AIEKTPOTEXHUKAY

(mpotoxoun 3acemanust Ne 3 ot «26» centsiops 2019 r.).



1. Ileaib 0cBOEHUA TUCHUILIHHBI

]_ICJ'IB OCBOCHUA JUCHUIIIIMHBI — q)OpMI/IpOBaHI/Ie HpeI[CTaBJ'ICHI/If/'I O COBpPEMEHHBIX crocobax
MOJIYYCHHA 3JI€KTpPI‘-I€CKOI>i OHCpruu, c¢ 3(1)(1)6KTI/IBHOM HUCIIOJIB30BaAHMMN B TCXHOJOTHUYCCKUX
mponeccax MalMMHOCTPOUTECIIbHBIX ITPOU3BOACTB, CUCTEM aBTOMATHU3allluH, YIIPABJICHUS, KOHTPOJIA 1

JIMArHOCTUKU MPOAYKIUH.

2. Mecto nucuuminabl B ctpykrype OIIOITI BO

JIMCIUTIIMHBL W TPaKTUKH, HAa OCBOCHHHM KOTOPBIX Oa3upyercs IaHHAas JUCIUILIMHA:
«BriciIas matreMaTukay, «OU3uKa.

JMCHUIIIMHBL U NMPAKTUKU, U1 KOTOPBIX OCBOEHHE JAHHOW NUCIUIUIMHBI HEOOXOIUMO KaK
npenmectBytomee: «lIporeccel W ammapaTsl B XHMHYECKOH TEXHOJOTHH M OMOTEXHOJIOTHH,
«TeopeTrndyeckue OCHOBBI PHEPro- M pecypcocOeperarmmux mnpoueccoBy, «MHCTpyMeHTalIbHbIE
METOJIbl XUMHUYECKOTO AHAJIN3a B PALMOHAJIBbHOM HCIIOJIb30BAHUHM CHIPHEBBIX M SHEPreTHUYECKUX

pECYPCOBY,
OKPYKAIOILIEH CpeIb».

«AJ'ILTCpHaTI/IBHBIe HCTOYHHUKHW OHCPIUH»,

3. Iliianupyemblie pe3yJibTaThl 00Y4YeHUsI

«Hpoueccm MW alIiaparbl  3alllHUThI

dopmupyemble U
KOHTPOJIHpYyeMbIe
KOMIIETEHIIUH
(K01 ¥ HAUMEHOBaHKE)

NuaukaTopsl 10CTHKEHUS
KOMIIeTCHIUH
(K01 ¥ HAMEHOBAHUE)

Inanupyemble pe3yJibTaThl
o0yueHnust

(OIIK-2) Criocoben
WCTIOJIB30BATh
MaTeMaTHYECKHUE,
¢busnueckue, PU3NKO-
XUMHUYECKHE, XUMUYECKHE
METOBI ISl PeTICHHSI
3aJ1a4 NpoQecCuoHaNbHOM
JeSITeTbHOCTH.

(OIIK-2.1.) Ymeer
MIPOBOJIUTH aHAIIN3
GbyHKUIUH, pemaTh
OCHOBHBIE 33/1a4H TEOPHH
BEPOSTHOCTH U
MaTeMaTU4YECKOM
CTaTHCTUKH, PEIIaTh
YpaBHEHHUS U CUCTEMBI
nudepeHIaIbHBIX

3HaTh: 3aKOHEI QJICKTpOMArueTu3Ma:

IOPUHLIMIIBI ~ pabOThl  OCHOBHBIX
YCTPOMICTB INEKTPOTEXHUKH,
BKJIFOYAst TpaHcpopMaTOphl,
AIIEKTPUUYECKUE MalIVHbI u

AJIEKTPOHHBIE TPUOOPHI.

YMeTs: IMPUMCHATh MATEMATUYCCKUC
MCETO/bI JJIsL OIIMCaHUuA
QJICKTPOMArouTHBIX  IIPOHCCCOB B

YPAaBHEHMH IPUMEHHUTENBHO | OJICKTPUYECKAX  IEMsIX W TpH
K peaJbHBIM IPOIIECCaM, peleHnu TUIIOBBIX
IPUMEHSTh npodeCCHOHATBHBIX 33]1ad.
MaTeMaTHYECKHUE METOTbI Brnanets: HaBBIKAMU
IPY PELIEHNUU TUITOBBIX AHATTUTHYECKOTO WCCIIIOBAHMS,
NpO(ECCHOHAIBHBIX 33/1a4. | YHCICHHBIX pacueToB U
MO/JICITMPOBAHUS ANEKTPHUUECKUX
CXEM M YCTPOHCTB 3JEKTPOTEXHUKH C
IPUMEHEHHEM COBPEMEHHBIX
MIPOTPaMMHBIX CpeCTB
MaTeMaTHYECKOTO MOJICITUPOBAHHS U
pacuera.
(OIIK-2.2). Ymeet pemath | 3HaTh:  OCHOBHBIE  TIOHATHS U
TUIIOBBIC 33]1a4 CBSI3aHHBIC | ONpPEICTICHHS JTUCLUTUINHBI,
C OCHOBHBIMU pa3jieslaMu ¢bu3nyeckue OCHOBbI M IPUHIIMIIBI
(U3MKH, UCIIOJIB30BATh paboThI NEKTPOTEXHUYECKUX,




dopmupyemMbie U

NHIuKaTOPHI 10CTHKEHUS

KOHTPOJIHpyeMble . ILiianupyembie pe3yJabTaThl
pPOTHpY KOMIeTeH Uit Py pesy
KOMIeTEeHIHH o0yueHHs
(K01 1 HANMEHOBAHUE)
(Ko ¥ HAMMEHOBAHUE)
busznyecKre 3aKOHBI IPU AIIEKTPOIHEPTETUUCCKUX u

aHaJN3e W PEeIICHUN
npo0iem
npoeCCUOHATHLHON
JESITEIIBHOCTH

AIIEKTPOMEXAHUYECKUX YCTPOUCTB.

YMeTb: pemath THUIIOBBIE 3aJaudl
CBSI3aHHBIE C OCHOBHBIMH pa3ieiaMu
¢bu3uKK B 00JIACTH HIIEKTPOTEXHUKH.

BrnaneTh: HaBbIKaMU UCIIOJIb30BaHUS
(GU3HYECKUX 3aKOHOB TPU aHATN3EC U
peIIeHUN npobJeM
po(heCcCHOHALHOM IS TEIIbHOCTH




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

®opMbI TEKYLIETO

Bun . KOHTPOJIs
Monayan . HaunMeHoBaHHe TeM 3aHATHH Oo0bem,
yueOHoi . Cemectp banabl | UaTepakTuB, 4 (HauMeHOBaHUe
(pa3neun) (yueOHOM padoThI) q,
padoThI OLICHOYHOI' 0
cpeacTna)
1.OnexTpudeckue Jlex OG630pHast JIEKIUS 110 TEMSIM TOCTOSHHOTO TOKA. 4 2 - -
e Jlab (B 1 Th 4 2
BonHOe 3ausTre. MHerpykrax mo Th. - -
[IOCTOSTHHOT'O a A by
Toxa. OCHOBBI I Amnanu3 nenei NoCTOSIHHOIO TOKa. Perienue 2 2 - THUIIOBBIC 3a1a4u
DIICKTPOHHKH p CUTYaIMOHHBIX 3a/1au.
Cp IMoxroToBka k 1aboparopHoi padote Nel. - -
146 HccnenoBanue IBYXNPOBOHOM JIMHUU TTepeaadn 2 2 2
ANEKTPUUECKOI SHEPTHUH.
C 00 5 i Cabore No 1 4 1 5 - OTYET MO
OpMIIEHHE OT4YeTa 1o JlabopaTtopHoit padote Ne 1. .
p P PaTopHoL P nmabopaTopHoOi paboTe
) 4 1 - -
Cp IToaroroBka k maboparopHoit padote Ne2.
1126 HccnenoBanue HEMMHENHBIX 3JIEKTPUYECKUX LieNed 4 2 2 2
MTOCTOSTHHOTO TOKA.
C 00 5 i Cabore Nad 4 1 5 - OTYET IO
OpMIIEHHE OTYETA IO JTabOpaTOpHOI pabore Ne .
p P PATOPHOL P nmabopaTopHoOi paboTe
KonTponbpHOe 3aHsaTHE. 3anmmTa 1a60paTopHBIX paboT 4 2 11 - THUIIOBBIC 339K
Jlab
Nel, No2.
2. JIuneiinble ek OG630pHast JIEKIMS 10 JTMHEHHBIM IIESAM 4 2 - -
DICKTPUICCKUC CHHYCOUTATBHOTO ToKa. OCHOBHI Tpex(a3HBIX Henei
[1CITH AHanu3 TMHEHHBIX Lenel oxH0(a3Horo 4 2 2 - TUIIOBBIC 3aJ]a49H
MMEPEMCHHOT'O Hp CHHYCOMJAJIbHOTO TOKA. Pemenue CHUTYallMOHHBIX
TOKa 3a71ad4.
Cp IToaroroBka k maboparopHoit padote Ne3. 4 1 - -
126 HccnenoBanue TMHEHHON KaTyIIKK UHIYKTUBHOCTH 4 2 2 2

B IICTIN IICPEMEHHOTO TOKA.




®opMbI TEKYLIETO

Bun . KOHTPOJIs
Monayan . HaunMeHoBaHHe TeM 3aHATHH Oo0bem,
yueOHoi . Cemectp banabl | UaTepakTuB, 4 (HauMeHOBaHUe
(pa3neun) (y4ueOHOM padoThI) q,
padoThI OLICHOYHOI' 0
cpeacTna)
C o 6 . a6ome No 3 4 1 5 - OTYET 110
OpMIICHHE OT4YeTa Mo JabopaTopHOi pabote Ne 3. o
p Pop PATOpHOL P nmabopaTopHoi paboTe
Ananus THeNHBIX enel 0HO(pa3HOro 4 2 2 - TUIIOBBIE 3aJ1a4M
IIp CHHYCOMIATBHOTO TOKA. PellieHne CUTyaIllnOHHbIX
3a/ay.
Cp IMoxroToBka k 1aboparopHoii padore Ned, - -
J1a0 HccnenoBanve TUHENHBIX LIETIEN IEPEMEHHOTO TOKa. 4 2 2 2
C 0f 5 i aGore Nod 5 - OTYET I10
OpMJICHHE OTUETa 10 TabopaTopHoil pabote Ned. o
p P PATOpHOU P nmabopaTopHoOi paboTe
Cp [oxroroBka k mabopatopHO padoTe Ne5. 4 1 - -
JIab HccnenoBanue pexxuMoB paboThl TpexpasHbIX HEIeil. 2 2 2
C 0b 5 i aGore Nos 4 1 5 - OTYET IO
OpMUIICHHE OT4YeTa Mo JabopaTopHOi pabore NeS. o
p P PATOPHOI P nmabopaTopHoOi paboTe
Hp Tpexdasnble nenu. PeiieHre CUTyallMOHHBIX 3a/1a4. 4 2 2 - THUIIOBBIC 3a1a91
KourposnsHoe 3ausTre. 3amura 1a60paTopHbIX paboT 4 2 11 - TUIIOBBIE 3aJ1aUU
JIa0
Ne3, No4, No5.
3. MarnutHbIe Marnutasie nenu. TpancopmaTop: Ha3HAUYCHUE, 4 2 - -
LCTIH. ek KJIacCU(HKAIUS, YCTPOHCTBO U MPUHLHIT JCHCTBUSL.
Tparcdopmarop. Paboune xapaKTepUCTHKH OAHO(DA3HOTO
DIIEKTPUYECKUE Tpacgopmatopa.
MAaIlIUHBI. Cp IToaroroBka k madboparopHoit padote Ne6. 4 1 - -
J1a0 HccnenoBanue ogHodasHoro Tpanchopmaropa. 4 2 2 2
y 4 1 5 - OTYET 110
Cp Odopmienue otaera no gabopatopHoit padote Neb.

nmabopaTopHoii pabote




®opMbI TEKYLIETO

Bun . KOHTPOJIs
MO)I JIb o HaumMmeHoBaHue TeM 3aHATHH Oobem
9
yueOHoi . Cemectp banabl | UaTepakTuB, 4 (HauMeHOBaHUe
(pa3neun) (y4ueOHOM padoThI) q,
padoThI OLICHOYHOI' 0
cpeacTna)
ManIuHE MOCTOSHHOTO U TIEPEMEHHOTO TOKA: 4 2 - -
KJIacCH(HKAINS, IPUHIMI JeHCTBHSA U PEKUMBI
Jlex paboThl, OCHOBHBIE XapaKTEPUCTHKHU, CIOCOOBI
pEryIUpOBAHHUs YaCTOTHI BPaIlleHUs. 00IaCTh
MPUMEHEHHSI.
1 OreKTpuuecKue MalluHbL. PeleHne CuTyalMoHHbIX 4 2 2 - THUITIOBBIC 3aJa4n
p 3ajad.
Cp [oxroroBka k mabopatopHO padoTte Ne7. 4 1 - -
T1a6 MapKUpOBKa 3aKMMOB CTATOPa ACUHXPOHHOTO 4 2 2 2
KOPOTKO3aMKHYTOTO IBHUTATEIISL.
N 4 1 5 - OTYET 1O
Cp OdopmiteHre oTyera 1o J1abopaTtopHoi padote Ne7. .
nmabopaTopHoii pabote
KoHTpoussHOE 3aHsATHE. 3ammTa 1a00paTOpHBIX padoT 4 2 9 - THUIIOBBIE 3aJ1aUU
JIab
Ne6, Ne7.
Bce paznenst JIab 3ayeTHOE 3aHATHE. 4 2 - -
Cp M3yueHne MaTepuajIoB 31eKTPOHHOIO yueOHUKa 4 52 10 - TUIIOBBIE 33/1a49H1
Cp IToAroTOBKA K 9K3aMEHY 4 35,65 - -
1A Craua sK3aMeHa 4 0,35 100 - TECT
Hroro:| 144 200

Cxema pacyeTa UTOroBoro dajuia Texynuil peTUHT (Bce 3aHATUS U IPOMEKYTOUHBIE TECThI) + Pe3ynpTaT HTOroBOro TecTa u

Bce aeautcs Ha 2 + bb




5. O0pa3oBaTebHbIE TEXHOJIOTHU

[Tpu u3ydeHnn TUCHMIIMHBI «DJIEKTPOTEXHUKA U 3JIEKTPOHUKA» UCTIONB3YIOTCS CIIEIYIOLIHe
00pa3oBaTesibHbIC TEXHOJIOTHUH:

1. TexHosorust TpajWLMOHHOrO OOyuY€HHMs] — OpraHu3auus y4eOHOro Ipolecca B BY3e,
OCHOBAaHHAsl Ha JIEKIIMOHHO-CEMHUHAPCKO-3a4eTHOW (opMax OOydeHHUs: JEKIHs, MPAKTUYECKOE
3aHATHE, CaMOCTOATENIbHAs paboTa, MHAMBUAYAJIbHOE JOMAlllHee 3ajaHue. Meroasl 0oOydeHUs:
HAarJsiIHbIe, CIIOBECHBIC, IIPAKTUYECKHUE.

2. VHTepakTHBHBIE TEXHOJIOTUM — CIOCOOBI AKTHUBU3ALMU JEATEIbHOCTU CYOBEKTOB B
nporiecce B3auMojieiicTBusa (00ydeHHe B Mpolecce OOLIeHHs) B BUJE pabOThl CTYJEHTOB B Mapax
(rpymnmax) Ha 1a00pPaTOPHBIX 3aHATHSX.

3. Jucranimonnsie obpasoBarenbhbie TexHonoruu (J{OT) — TexHonoruu, peaausyembie B
OCHOBHOM C IIPUMEHEHHEM HWH(GOPMALMOHHBIX M TEJIEKOMMYHMKALIMOHHBIX TEXHOJOTMH IpHU
OTIOCPEIOBAaHHOM (Ha pPAacCTOSHWW) WIM HE TOJHOCTHIO OIOCPEJOBAHHOM B3aUMOJICHCTBUU
CTYZICHTOB U IIPEIoJiaBaTesei.

6. MeToauuecKkue YKa3aHUs 110 OCBOCHUIO TUCHUIIJINHBI

[TocnenoBaTenbHOCT ACUCTBHIA CTYICHTA JIJIS YCIICITHOTO YCBOCHUS AUCIIMILTAHBL:
" Y3y4YCHHE TEOPETUYECKOTO MaTepUaa Mo KOHCIIEKTaM JICKIIUH U AJIEKTPOHHOMY YUCOHHKY;
" BBIBJICHHC «Y3KHX» MECT JUCHUIUIMHBI NIPH W3YYCHHH MaTepHaja M MX pa3peliecHue Ha
MPAKTUYECKHUX 3aHATHSX C TIPEIoJIaBaTelieM;
" OCBOCHHE TMPAKTUYCCKUX HABBIKOB HCIOJB30BAHUS  OJJCKTPHUSCKUX MPHOOPOB H
o0opynoBaHus Ha TaOOpPaTOPHBIX paboTax;
"  KOHTPOJb 3HAHWM NP PEIICHUH 33]1a4 Ha KOHTPOJIBHBIX 3aHITHSIX;
"  UTOrOBOE TECTHPOBAHUE MO BCEMY KypCy 0OyUeHHS.



7. OneHOYHbBIE CPeACTBA

7.1. I1aciopT OLEHOYHBIX CPEICTB

Koa xoHTpO/IMpyemMoil KOMIIeTeH UM HaumeHoBaHue

Cemect
p (MJ1M ee 4aCTH) OLIEHOYHOI0 CPeACTBA

TectoBble 3aganus Ne 1-900

Bomnpocs! k sx3ameny Ne 1-51

4 OIIK-2 OT4etsl k TabopaTopHbIM padoram Ne 1-7
Tunosble 3a71aun 1O BCeM paszesiaMm
JIUCITUTUTAHBI

7.2. TunoBbIe 3aJaHUS] U UHbIE MATEPUAJIbI, HEOOXOIMMBIE LIS TEKYIIEro KOHTPOJIsA
7.2.1. Tect

TunoBble NPpUMepPbI TECTOBBIX 3aJaHUI
3ananue 1
R R

R
R

N300paxeHHast cxema 3aMeIIeHUs AIEKTPUIECKOM LIeMu SBISIEeTCS ...
BapuaHTBI 0TBETOB:
a) BETBBIO
0) y3mom
B) MACCUBHBIM JIBYXTIOJIOCHUKOM
T') aKTHBHBIM JIBYXTIOJIOCHUKOM
3ananue 2

R R R R

B nrHeNHON 37eKTpUYECKOM LIETH MOCTOSIHHOTO ToKa R = 9 OM. BennunHa SKBUBaJIEeHTHOTO
CONMPOTUBIIEHUA Lienu Ryp paBHA ... OM.

3aganue 3

R] I RZ

Un b

BripakeHue Toka Ha JJaAHHOM Y4acTKe LIenu OyJeT UMEeTh BH ...
BapuaHTbl 0TBETOB:
-E+E,+U, 6) I = -E+E,-U,
Rl ’ Rl + R2 ’

a) I=




S R+R
| T 1G | 1y
3aganue 4
B asre6pandeckoii hopMe KOMILIEKCHOE AeHCTBYoIee 3HaueHne Toka [=2 ¢/ 4 pasHo ...

BapuaHTbI 0TBETOB:
a) 1,73 +j1 A;

0) 2 +/30 A;

B) 1 +/1A;
r)1+/1,73 A.

3aganue 5

[ ~.

a#
l _1cC
u —

b #
I[IpunoskeHHOe K 1IeNH HaNpsKeHnue U3MeHseTcs 110 3akony u(f) = Uy-sin(wt - 45°).
3aK0H U3MEHECHHSI MTHOBEHHOT'O 3HAYCHHS TOKA UMEET BHUJ ...

BapuaHTbI 0TBETOB:

a) i(t) = In-sin (wt- 45°)
6) i(t) = Insin (et - 90°)
8) i(f) = Ly-sin (wt + 45°)
2) l(f) = Im'Sil’l wt

3aganmne 6

S

KommnekcHoe conpotusienue Z npu xL = 20 OM, » = 40 Om u xc = 70 OM B anreOpandeckoi
(dhopme 3anumeTcs Kax ...

BapuaHTbI 0OTBETOB:

a) 40 —j90 Om

0) 40 + ;90 Om

B) 40 —j50 Om

r) 40 + ;50 Om

3aganue 7

b

B BJ'IGKTpI/I‘I€CKOI\/II e IMIEPEMEHHOTO TOKa MTHOBCHHBIC 3HAUCHUA TOKA U BXOAHOI'O
HaIIps’KCHUA paBHBI:

i(H)=10 \/E ‘sin(owt + 70°) A, u(t) =20 \/E -sin(wt + 70°) B.
Hanpspokenne Ha koHneHcarope UL =40 B.
Benuuuna conpoTuBiieHus xc paBHa ... OM.

3amanue 8



B tpexdazHoii nenu ¢ mpsMbIM MOPSAIKOM depenoBanus ¢as, HanpspKkeHue U, = U, sin( @t) | To

HEBEPHBIM ABJISCTCA BBIPAXKCHUC ...
BapI/IaHTLI OTBCETOB:

a) uy =U, sn( et —120)
6) u. =U sin(at+120)
B) Upe = \/gUm sin( et —90°)
r) 1, =~3U, sin( @ —30")

3ananue 9

A& »
Zg

: . ®
Z¢

Ce#

B cumMmerpuunoii Tpexdasznoit nenu, nuHeiHoe Hanpsbkenue Ui = 50 B.
[Tocne oOpsiBa MuHENHHOTO NpoBoaa C, MOKa3aHUs BOJIBTMETPA AIEKTPOAMHAMUYECKOM
CUCTEMBI paBHBHI ... B.

3ananmue 10
ri(l i)
;"0 D) I (A)
_//l | _//I
—{, 3 21 )
U 2
e
1 1|/
| U (B)

0 10 20 30 40 50
Ecnan B HenMHENHOM 3IeKTpUYECKO 1enu noctossHHoro toka Uz = 10 B, To 3kBHBaneHTHOE
CONIPOTHUBIIEHHUE R,xs PABHO ...

3aganue 11

K o6moTke katyuiku, umeromnieit W= 5 BuTkoB u R = 8 OM, NpuiI0KeHO MOCTOSHHOE HAPSyKEHUE
U =40 B. Besimuuna MJIC, co3gaBaemast KaTylnIKoi paBHa ... A.

Samanue 12

DKCIepUMEHTAIBHO ONPEASIUTh MOIIIHOCTD OTEPh B CTAJIHM TPaHC(HOPMATOPA MOKHO ...
BapuaHTbI 0TBETOB:

a) U3MEPUB aKTUBHYIO MOIIIHOCTh B OIIBITE XOJIOCTOr0 X0/1a

0) U3MEpHUB aKTUBHYIO MOIITHOCTh B HOMHUHAJILHOM PEXHME

B) U3MEPHUB aKTUBHYIO MOLIHOCTb B OIBITE KOPOTKOTO 3aMBIKAHHUS

I') U3MEPUB MOJHYIO MOIIHOCTh B OIBITE XOJIOCTOTO X0Aa

3aganue 13

OTHOCHUTETBEHO yCTpOﬁCTBa MallWHBI MOCTOAHHOI'O TOKa HEBEPHBIM SBJIICTCA YTBCPIKIACHUC,
qT1o ...

BapuaHTbl 0TBETOB:

a) Y MallIuH MOCTOSIHHOTO TOKA €CTh KOJUJIEKTOP



0) IJTaBHBIN MOJIOC, SBIISIETCS YaCTh CTaTOpa
B) CTaHHHA BBIITIOJIHACTCA U3 aJIOMHUHHUECBOTO CIlJIaBa
T') IKOpb — BpaIllarollasl YacTh MAIIMHbI IOCTOSTHHOTO TOKa

3aganue 14

I'paduk 3aBucumoctu Uy = f (1) TeHEpaTopa MOCTOSHHOTO TOKAa HE3aBUCUMOTO BO30YKICHHEM,
IIpU 1 = const, [, = const, Ha3bIBaETCA ...

U,, A
n = const, I, = const

\

I
BapuaHTbl OTBETOB:
a) BHELIHAS XapPaKTEPUCTHUKA
0) XapakTEepUCTUKA XOJIOCTOrO X04a
B) PEryJIMpOBOYHAs XapaKTEPHUCTHKA

3aganme 15

CxeMmoii BKJIFOUEHUS TPAH3UCTOPA ¢ OOLIMM KOJUIEKTOPOM SIBIISIETCS ...
BapuaHTbl OTBETOB:

a) Uﬁ)(* &Uﬁb/)(
H .
0) Uﬁx* \I[ i Ubsix
[
Ubsix
®) Uy &

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS

Cucrema CTaHIApTU3UPOBAHHBIX 3aJaHWMN, TMO3BOJISIONIAS ABTOMATU3UPOBATH MPOIETYPY
W3MEpEHHs] YPOBHS 3HAHWW M yMeHUU oOydaromierocs. bank TectoBwix 3amaHuit B oobeme 900
TECTOBBIX 3aJJaHUI pa3MeIIeH Ha oOpa3oBaTeapHOM nopTane TT'Y.

HcnpiTanue BriodaeT B ceOs pemeHue 20-TH THIOBBIX 3aaad. Ha perneHne KOTOpPBIX
oTBOAUTCS 1,5 yaca ayniMTOPHOTO BPEMEHH.

Kpurepum oueHku:
NMPOMEKYTOUYHBII KOHTPOJIb — IK3aMeH
- OIIEHKA «OTJIMYHOY» BBICTABISIETCS CTYJICHTY, €CJIM MPH MPOXOKJICHHHA HTOTOBOTO TECTA 10 KypCy
Habpano 80-100 6annos;
- OIIEHKa «X0opoIIo» HabpaHo 60-79 6anos;
- OLIEHKA «y/IOBJIETBOPUTENHHO» HabpaHo 40-59 Gannos;
- OIIEHKA «HEYAOBIIETBOPUTEILHO» HaOpaHo (-39 Gaos.

7.2.2 TunoBoi nmpuMep oT4YeTA 10 JA0OPATOPHBLIM padoTam



Ot4er no 1abopaTopHOit paboTe TOIKEH COMEPIKATH:
1) TUTYIBHBIN JTUCT;

2) Lenb paboThI;

3) Onucanue 1a00paTOPHON YCTaHOBKH,

4) PacueTHbIE U SKCIIEPUMEHTAIIbHBIE JaHHBIE;

5) Pe3ynbTaThl 3KCIEpUMEHTA;

6) BeiBoibI 110 padore.

Crnucok UCHOIb3yeMbIX HCTOUHUKOB.

Kpartkoe onucanue u periiaMeHT BbINOJTHEHHSA

CpencTBo, MO3BOJISIONIEE OLIEHUTH MPAKTHUECKUE YMEHUS IIPU BBIMOJIHEHUH J1A00PaTOPHBIX
pabot. Otuer 1o nabopaTopHOH padoTe OoQopMmIIsSeTcs WHAMBUIYAIbHO KaKIbIM CTYIEHTOM B
dopmare A4 u cnaercs mocie MpoBeACHUs 1 00padOTKU FKcriepuMeHTa. CXeMbl, pUCYHKH, TpaduKH,
JarpaMMbl J1OJDKHBI ObITh BbINOJMHEHBI B cooTBeTcTBUU ¢ ECKJI. HeoOxoaumele 1st BEIYMCICHUN
yYpaBHEHHSI JOJDKHBI OBITh TPEICTABICHBI B OOIIEM BHUJE, a 3aTEM C MOACTABICHHBIMU YUCIOBBIMHU
3HAYECHUSIMHU.

K BbinmosHeHuio 1a0opaTopHOM paboOThl CTYAEHTHl JOMYCKAIOTCA I0CIIE IPOBEPKU
npernojiaBaTeseM Hajauuus OJlaHKa oOT4yeTa, 3HAHUM TEeOpeTHMYecKOoro Marepuayia U Iopsika
BBINOJIHEHUS J1a0opaTopHOl paboThl. KOppeKkTHO MpoBENEHHBIH 3KCHEPUMEHT OLCHUBAECTCS B 2
O6auta. KoHTposib 3a BBINOJIHEHHEM pPAa0OTHl OCYLIECTBISETCS MpernojaBaTesieM B  XOje
71a00paTOPHOTO 3aHSTHS.

Kputepuu ounenkmu:
5 0ayuIOB BBICTABISIETCS CTYACHTY, €CIU BBIIIOJHEHBI BCE ITYHKTBI HCCIICIOBAHUS, COJCPKHTCS
HeoOxoaumast rpaduueckast 4acTh U 0000IIAONINI BBIBOJ] IO paboTe;
4 Ganua BBICTABIISIETCS CTYACHTY, €CIU JIOMyIeHa OIIiOKa B OJHOM MYHKTE 3a/IaHuUs;
3 GaJiia BBICTABIISCTCS CTYJICHTY, €CIIH JIOMYIICHA OINOKa B ABYX ITYHKTAX 3a/I1aHHUS,
2 Gana BBICTABISETCS CTYACHTY, €CIIH JIOMyIeHa OMMOKa B TPeX MyHKTaX 3aJaHMUs;
1 Gasn BeICTABISIETCS CTY/ACHTY, €CIIH JIOMYlLIeHa OMIMOKA B YETHIPEX MyHKTaX 3aJaHMUs;
0 GanyoB BBICTABISETCS CTYACHTY, €CIHM OH HE CJJal OTYeT Mo JabopaTopHoil paboTe.

7.2.3. TunoBoii npuMep BapHAHTAa AJI51 KOHTPOJBHOI0 3aHATHS 10 J1a00paTOpHOit
pabote

Tema «3JICKTpI/[‘leCKI/[e Henyu NOCTOSTHHOTO0 TOKa. OCHOBBI IJICKTPOHUKN

Ne 3amanue

R3 R5

1.
KosnuecTBo y3710B B 3JIEKTPHYECKOM LIETTH PABHO ...
R, Ry 4
A OnpenenuTtb CONPOTUBIIEHUE HATPY3KU
> AKTUBHOTO JABYXMOJIOCHUKA. R;=40 OMm,

R>=10 Om, R3=10 OM, Rs=40 Om,
R5=10 Om.




N
Uab
Bripaxkenue Toka Ha JAHHOM y4acTKe Ieny OyJeT UMETh BUJ ...
B nmHeNnHON 21EKTpUYECKON e
E MOCTOSIHHOTO TOKa
[]RH E=30B,Ry=10M, Ru=2Om.
Ry [Tokazanue BOJbTMETpPA COCTABUT ... B.
B npuBeneHHO TMHEHHON 3IEKTPUIECKON
E HEMY TOCTOSTHHOTO TOKa
[]R E=80B, Ru=10 Om.
! B cOrnacoBaHHOM pexkuMe paboThI
Ro MOIIIHOCTb B HAarpy3Ke COCTaBHT ... BT.

BapuaHTbl 0TBETOB:

@) XOJIOCTOTO XO/1a;

0) HE 3aBUCUT OT pekuMa paboThI;
6) KOPOTKOT'O 3aMbIKaHHUS;

2) COTJIaCOBAaHHOM

Ilepenaya MakCMMaJIbHOM MOLTHOCTH OT UCTOYHHUKA B
Harpy3Ky IpOUCXOJUT B PEKHUME ...

B SHGKTpHHCCKOﬁ IO CIIN ITIOCTOAHHOI'O TOKA

r MOKa3aHUsl aMIIEPMETPOB U BOJILTMETPA
COOTBETCTBEHHO paBHbI /a1 =6 A, Ia2 = 12 A,

Uv = 54 B. Torga Benu4urHa CONPOTUBIICHUS

pesucropa 7 paBHa ... OMm.

B HenuHeWHOM 31eKTpruYecKoi enu noctossHuoro Toka /1 = 1,5 A, r=20 Owm,

Torma l... A
;) 1)
1
3 ya
2 /
1 //
—_ — U (B)

0 10 20 30 40 50

B HenuHEHON 3/1eKTpUYecKOol eny MOCTOAHHOro Toka [1 =2 A. U=...B

.
2 I(A)
I r(l) 3 L/
D 2 )
vV
1 L~
— U (B)
v, L 0 10 20 30 40 50




10.

Ecmu R =10 Om, VD — naeansHbIe
muonbl, E =40 B, To amnepmerp
PA1 nmokaxeTr 3HaueHuE TOKA... A

Tema «/InHelHBIE JICEKTPUIECCKHUE LECIIU NTEPEMEHHOTI'0 TOKA.»

No 3agaHue

MrHOBeHHOE 3HaUeHHE HANPSKEHNS IPEICTABICHO CHHYCOMIATBbHOM (DyHKIMEH:
1 i(t) =80sin(axt —60°) A.

3anMImMTe KOMILIEKCHYI0 aMILIMTYAY H KOMILIEKC /IeiCTBYIOLLEro 3HA4eHHsl TOKA.
XL r Xc

2 | |

KomniekcHoe conportusnenue Z npu xL = 20 OMm, » =40 Om u xc = 70 Om

B aJire0Opandeckoi popme 3amuIercs Kax ...
XL Xc
3
B 3a1aHHOI 371eKTpHUECKO 1IenH MePEMEHHOT0 TOKA BBIPAKEHHE JJIs1 TOKA UMEET BUJ ...
= N e g
{7; {T} Ecnu B anekTpryeckoil ienu nepeMeHHoro
4 1 2 TOKa, HaNPsDKEHUs Ha yJyacTKax Ienu
U U3 -1 Ui =40B, U,=30B, Us=60 B, T0
NpUJIokKeHHoe HanpsbkeHue U paBHo ... B.
2
Onpenenure nmapamMeTpbl 1 H300pa3uTe cXeMy 3aMelleHUsI IBYXIOJIOCHUKA, TOK U
Hanpsi’KeHHue KOTOPOro BbIpaKeHbl PYyHKIHUSIMM:
S i(f) =2~2sin( ot +90°) A;
u(t) =100sin( ot + 45°) B.
B snexktpuueckoii ienu nepeMeHHOro ToKa 3aKOHbI U3MEHEHUS

6 TOKA W HANPSKCHUS] IMEIOT BUIL:

i(f) =4 sin(wt - 15°) A, u(t) = 35 sin(wt + 45°) B.
AKTHBHAsi MOIIIHOCTD I[€NH PaBHa ... BT.




a A’ b

B 3JI€KTpI/ILIeCKOf/'I LCIU NMEPEMCHHOTI'0O TOKa MTHOBCHHBIC 3HAYCHU A TOKA U BXOJHOI'O
HAaIps>KCHUS paBHBIL:

i(H=10 \/5 -sin(wt + 70°) A, u(t) =20 \/5 -sin(wt + 70°) B.
Hanpspokenue Ha kongencarope Ur =40 B.
Benuuuna conpoTtuBienus xc paBHa ... OM.

oo

A——A 1] B cummerpuuHo#i TpexdaszHoii nenw,
—_— o .
] nuHelHoe Hanpspkenue Uy = 300 B. Ecin
B — | COIPOTHBIICHUE (Pa3bI «a» 3aKOPOUEHO, TO
—e U daznoe Hanpsixenue U. paBHO ... B.
Cw { }
— L’;

B cummeTrpuanoii TpexdazHoii nenw,
nuHeiHoe Hanpsbkenue Ui = 100 B. Iocne
o0OpbIBa HHEHHOro poBojaa C, MoKa3aHus

BOJITMETPA 3JIEKTPOMArHUTHON CHCTEMBI
paBHHI ... B.

B cummerpuuHoit TpexdazHoil nenw,
nuHelHoe Hanpsbkenue Un = 100 B.
Ecnu conpotusnenue ¢aszbl zy = 80 Om,
TO MOKa3aHMsI aMIIEpMETpa
AIIEKTPOMAarHUTHOM CUCTEMBI PaBHBI A.
OTBeT OKPYIJIMTD 0 HEeJIbIX YHCel.

10

B cummerpuuHoii TpexdasHoii nenw,
MOKa3aHus MpruOOpoB BOJILTMETPA U
aMIIepMeTPa COOTBETCTBEHHO PaBHBI

220
U, =—= B, 1, =4 A.Tlokazanus

Ng

BATTMETpA PaBHHI ... BT.

11

Tema «MaruuTHble nenu. TpancopmaTopsl U dJ1eKTPHYECKHE MALLTHHBI

No 3aganue
B maruutHOM nenm ¢ nocrosaaon MJIC, mummHa cpeHeit CUIIoBON JTMHUU
1 marauTonposoza /cp = 0,5 m. [To o6moTke, umeromieit 50 BUTKOB, TedeT Tok /= 15 A.
HamnpspkeHHOCT, MarHUTHOTO TOJIs, CO37aBa€MOM KaTyIIKON paBHA ... A/M.




B marnutnoit nenu, MIC F' = 60 A co3aeT B 3aMKHYTOM MarHUTOIPOBOJIE€ MOTOK @ =
2 0,04 B6. MarauTHOe CONpOTHBIIEHNE MATHUTONIPOBO/IA PaBHO ... ['H !

Ecnu Bennunna MJIC F =200 A, nyuna cpenneit tuauu [, = 0,5 M, roiomane
TIOTIEPEYHOr0 ceueHus MarauTonposoaa S = 1-102 M? u 1aHa OCHOBHAs KpUBAs
HaMarHWYMBaHUsI MaTepuajia CepJIeYHNKa, TO MAarHUTHBIA IMTOTOK @ cOCTaBUT...BO

S @ Ta |B
- _I/
Attachments_pshavrén-@w dex.ru_2019—01—13¥1 -35-02.zip — 7
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3 w P : 1 /
[o Sm—— I = I\
-
lep H

0 200 400 600 A/m

Tpancdopmarop MOAKIIOUEH K CeTH nepeMeHHoro Hanpspkenus w1 = 100 sin(314¢),
4 kod(urment Tpanchopmanum k = 5.
YacroTa f HanpsoKeHUs: Ha BTOPUYHON OOMOTKE paBHa ... [

Onnodazublii TpaHchopMaTOp MOIKIIOYCH K CETH ITEPeMEeHHOTO HanpspkeHus 220 B.
Ko BTOpu4HOIf 00MOTKE MOAKIIOUYEHA HArpy3Ka, paccuntanHas Ha 100 B. Tok B

5 MepBUYHON 00MOTKe paBeH /1 = 5 A. Eciu cunrtats Tpanchopmarop

U7eau3uPOBAHHBIM, TO TOK Harpy3KH /2 paBeH ... A.

Ywucio BUTKOB NIEpBUYHON 00MOTKH TpaHcopmaropa wi = 100, a Bropuunoit wr = 800.
Tpanchopmarop MOAKIIOUEH K UCTOYHHUKY ITepeMeHHOro HanpsbkeHuem 50 B. Eciu
TpaHc(hopMaTOp HaXOAUTCS B PEKUME XOJIOCTOr0 X0/a, TO HANIPsDKEHUE HAa BTOPUYHOMN
00MOTKE paBHO ... B.

HanpspkeHne Ha 3a)kMMax TeéHepaTopa MOCTOSHHOIO TOKA C MapajlieIbHbIM
7 Bo30Oyxaenrem U = 180 B, conpotunenue Bcei nenu skopst Rg = 0,05 Owm,
BeIM4YMHA ToKa B sikope [g = 200 A. Benuunna O/[C reneparopa pasHa ... B

OHpeI[CJ'II/ITL YacCTOTYy BpalllCHUA MAIrHUTHOT'O I10JIAA nl ACUHXPOHHOI'O ABUTATCIIA, C

8
YHCJIOM Tap MOJIOCOB p =6, €CIIU YacTOTa MUTAIOILEr0 HAMPSHKEHUS fl =50 I'.
OmnpenenuTs HOMUHAJIBHYIO MOIHOCTh ACHHXPOHHOTO JIBUTaTENIs P won (KBT), ecnn
9 HOMUHAJIBHBIA MOMEHT Ha Bay pa3suBaemblil nsurarenem A =200 Hw, a uacrora

Bpaienus poropa 19 =1900. OTBeT OKpYIrIUTH 10 LENbIX.

KpaTKOC OIMMCAHUE U PEIJIAMEHT BBINNOJTHCHUSA

Kaxxnip1ii BapuaHT 1711 KOHTPOJIBHOTO 3aHSATHS COCTABIICH U3 TUIOBBIX 3a/a4 ONpPEACICHHON
TEMBI, YTO IO3BOJISACT OLUCHUBATH YCBOCHUC CTYICHTAMU yqe6Hor0 Marcepuraia TEMBI. HUcnerranne
MPOBOANTCS B TMHUCHMEHHOW (opMe M Ha pelIeHHe 3aJlaHHOTO BapHaHTa OTBoAMTCA 1,5 daca
ayAuTOpHOrO BpeMeHH. [IpensioKeHHbId BapUAHT MO KaXJO0M M3 TEM COAEPKHUT ONPEIEIICHHOE
KOJIMYECTBO 3a7a4. MakcHUMaabHOE KOJMYECTBO OAJIJIOB 3aBUCUT OT KOJIMYECTBA 3aJJaHH, KOTOPhIE
OLICHUBAIOTCS MPEIOJIABATENEM B KOHIIE 3aHATHS.

Kpurepum oueHku:
- 1 Ganya BBICTaBISETCA CTYACHTY 3a KaXK10€ MPABHIILHO PELICHHOE 3a/1aHMHE;
- 0 6ayI0B BBICTABIISIETCS CTYIEHTY, €CIIM OH HE PELINI 3a/1aHueE.



7.2.4. TunoBble 321a4U JJIA NPAKTHYECKUX 3aHATHI

Tema «. AHAJIN3 JUHEHHBIX elel MOCTOSHHOIO TOKA)
1. OHpel[eJII/ITL BeJII/I‘-II/IHy OKBHUBAJICHTHOI'O COHpOTI/IBJIeHI/ISI uenun RDK@ . CCJIN

Ry 2(6) Re Ry 4(e)
F—e{ |o1{ o oo
1(a) 3(a)

2. B oanexkTpuueckoil Ienmu IMOCTOSHHOTO TOKa MOKa3aHWUsI aMIIEpPMETPOB U BOJBTMETpa
COOTBETCTBEHHO paBHbI /a1 = 6 A, Ia2 = 12 A, Uv = 54 B. Onpenenure BeIUYUHY CONPOTUBIICHUS

pesuctopa r [Om].

3. Onpenenuts Hanpsikenue Uap, ecu E; = 108, E> = 5B, [1 =54, b =24, R; = 10Om, R> =

30m.

5. OnpenenuTts HampspKEHUE MEXAY TOUKaMHU a M 6, YKa3aThb B KaKMX pexumax padoTaroT

ncrounuku DJC, eciou E1 = 6OB E2 = IOB, R1 =30 Owm, R2 =20 om.

{F
a
E, E,
O
R, R,
&

Tema «AHaIU3 Heneil CHHYCOMJAIBHOIO TOKa»



1. [lony4nuTh BBIpAKEHHSI MTHOBEHHBIX 3HAUEHUW TOKA M HAINPSIKCHUS, a TAK)KE HAUTH WX
I[Cf[CTByIOH.[HC 3Ha4YCHUs, €CJIN TOK U HaHpH)KeHI/IC HN3MCHAKOTCA IIO CI/IHyCOI/I,Z[aJIbHOMy 3aKOHy C

YacTOTOM f , AMIIJIMTY/JIbl TOKAa U HAIIPSKCHUA Im , Um , HA4aJIbHBIC (1)33[)1 TOKa W HAIIPSAKCHUA V/i ,

Vo
2. 3anumure 3aKOH HW3MEHEHHs  TOKa i3 (), ecun il =10- sin(a)t + 1450) ,

I, =5-sin(art —35°).

3. Onpezenure MOIY/Ib MOJHOTO CONPOTHBICHMs uenu, ecnmu =4, X, :4, Xc =2.

KauectBenuno HOCTpOfITC BCKTOPHYIO AUarpamMmy.
r XL
a

x; Xc r
b ,_NY\_{

4. 3amucaTh B anreOpanyeckoil W TMOKa3zaTelnbHOHW (opmax BbIpaKEHUE IJi IOJIHOTO

KOMIUIEKCHOTO COIPOTHBIICHUA MHIYKTHMBHOW KATYIIKH C IapaMeTpaMu RK =30Mm, L =12,7

MlH, f =50 I'u. ITocTpouTh Ha KOMIUIEKCHOM IUIOCKOCTH TPEYTOJIBHUK CONPOTUBIICHUN.

5. Onpenenuth akTUBHYIO (P), peakTuBHYIO () 1 MONHYIO (S) MOIIHOCTD IETH, €CIH 3aKOH
W3MEHEHUS TOKA U TIPHIIOKEHHOTO HanpspkeHus: i = 4 sin(w? - 30°) A, u = 25 sin(wt +30°) B.

Tema «3.11eKTpuqec1cue Henu Tpexc[)a3ﬂor0 CHHYCOMAAJTBHOI'0 TOKA»

1. Bomsr™metp mokassiBaet 380 B, 7 =10 Om. Omnpenenute das3Hbie U IUHSHHBIE TOKH TPH
YCIJIOBHH, YTO MPOBOA A 000pBaH.

A

Y
5

C #

2. ®a3Hble TOKM CUMMETPUYHOTO TpeX(pa3HOro NOTpeOUTENs paBHbI 1 b= I be = I = 12A.

Kakumu OynyT ¢azHble U TMHEHHbIE TOKH B CIIydae, eciu
- paza «bc» obopBaHa;
- TuHeNHBIN poBoj «C» obopBaH?




3. B cummerpuuHOil TpexdaszHoW Iienu, JuHelHoe Hampspkenwe Un = 75 B. Eciom
conpoTtusiieHHE (a3l «@» 3aKOPOUYCHO, TO (ha3HbIC HAMPSHKEHUS TIPUEMHUKOB PaBHHI ... B.

[

A8 1
—- Ua
Be— 11—+
—_— Ub
Ce { }
B UC
4. B cummerpuuHOU Tpex(haszHOW 1enu, NoKa3aHus NMpHOOPOB BOJIBTMETPA U aMIepMeTpa

80
NE)

HaHpH)KeHI/Iﬁ U OIIPCACIINUTD ITIOKa3aHNEC BATTMETPA PABHEI ... Br.

r
(Dt

COOTBETCTBEHHO paBHBl U, = B, 7,=5 A. IlocTpouTh BEKTOPHYIO IMAarpamMMy TOKOB U

Tema «MarnutHblie nenu. TpanchopMaTopsl U IJIEKTPHIECKHE MAIITAHBD)

1. Ecniu Benmnunna MJIC F =200 A, nnuHa cpeiHeit IMHuM [op = 1 M, IIIo1aap nonepeyHoro
cedenns S = 1102 M? MarHUTONpPOBOAA U JaHA OCHOBHAS KPUBAas HAMArHMYMBAHMS MaTepHana
CepAEYHUKA, TO MAarHUTHBIN MTOTOK @ COCTABUT. ..

S
_@/____ @ Ta |B
|0 1 2
© [« BN P 1
w di P 1 1 ]
:_ ______ _II\ y. g
Loy H

0 200 400 600 A/m

2. MomHOCTh MOTEPh B MeAu OaHO(A3HOTO TpaHChopMaTopa MPU HOMHHAIBHOM TOKE
nepBuyHON 00MOTKH /1y = 10 A paBnHa 200 Bt. Ecnu pu HarpykeHHOM TpaHchopmaTope Tok /1 =9
A, TO MOIIHOCTh IOTEPH B MEJIU paBHa ... BT.

3. IlepBuunas 0OMOTKa TpaHc(hopMaTOpa NOJKIIOUEHA K CeTH EPEMEHHOr0 HarpspkeHus Ul
=222 B, yactoToii /= 50 'i. MarauTHbI# HOTOK B MarHUTONpoBoae @m = 2-10 B6. Uucno BUTKOB
HEPBUYHON 0OMOTKHU TpaHC(HOPMATOPA Wi PABHO ... BUTKOB.

Tema «JJeKTpu4ecKre MAIIMHBI»

1. HanpsbxeHue Ha 3aKMMax TeHepaTopa NOCTOSTHHOTO TOKa € MapauleIbHBIM BO30YKI€HUEM
U (B), conpotuBnenue Bceii nienu sskopst Rg (Om), BenudanHa Toka B sikope g (4). Benmuunna 3/1C
reHeparopa paBHa ... B.

2. HampsixeHue Ha 3a)KMMax IeHepaTopa MOCTOSHHOIO TOKA € MapajIeIbHbIM BO30yKAEHUEM
U = 230 B, conpoTtuBieHre napauieabHoi 0OMOTKH Bo30yxkaeHus R, = 115 OM, conpoTuBieHue
LU HArpy3Ku Ryazp = 2,3 OM. BennunHa Toka B sikope reHeparopa g paBHa ... A.



3. HomuHanbpHbIE MTapaMeTphbl JBUTATEINs TIOCTOSHHOTO TOKA MapaljieIbHOTO BO30YKICHUS:
HOMUHAJIBHBIN TOK [y0n = 100 A, connpotuiienue sakops R, = 0,1 Om, nHanpsixenue cetu U = 165 B.
Ecin nmyckoBod TOK HE JOJDKEH HpeBbIIaTh 1,5/40n, TO BEIMYHMHA CONPOTHUBIIEHUS IIyCKOBOI'O
peocrara paBHa ... OM.

4. HomuHanpHble apaMeTpsl ABUTATENs MOCTOSHHOIO TOKA MapajuieIbHOTO BO30YXKICHUS:
MOJIE3HAsE MOIIHOCTh Ha BalNy Pruon = 8,5 kBT, HOMUHANBHBIN TOK lwon = 50 A, HOMHHaAIBHOE
Hanpsbkenue U = 200 B. KII/l nBurarens B HOMMHAIBHOM PEXUME PaBHO ... %o.

5. Onpenenutb MOIIHOCTb, MOTPeONsieMyt0 Tpex(da3HbIM ACHHXPOHHBIM JIBUTATENEM C
(da3HBIM POTOPOM, a TaKKE€ CYMMAapHYH MOIIHOCTh BCEX MOTepb. HoMUHaNbHBIE MapaMeTphl

JIBUTATEJIS: TI0JIe3HAsI MOIIIHOCTh Ha Baly P2 =30 kBm, n =88 %,.

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
Tunossle 3a7auu, MO3BOJIAIOT OLIEHUTh U TUArHOCTUPOBATh 3HaHUE (PaKTUYECKOIo MaTepHuasa
(6a30BBIE IOHATHS, ATITOPUTMBI, (PAKTHI) M YMEHHE ITPABHIBLHO NCIIOIB30BATh CIICIHATbHBIC TEPMHUHBI
U MOHATHS, y3HaBaHUE 0OBEKTOB H3YUYEHHs B paMKaX OINPEAEICHHOr0 pa3jiena JUCUUIUINHBL.
CryneHTy npeajaraercs peluThb 3aJJa4i ONpPeeIEHHON TeMbI Kypca.

Kputepuu ounenkmu:
- 2 GaJi1a BBICTABIISICTCS CTYACHTY, €CITU PEIICHBI IPABUIIBHO BCE MPEIUIOKECHHBIC eMY 3a/1a4H;
- 1 6ayu1 BBICTABIISIETCS CTYICHTY, €CJIM 33JIa4H PEIICHBI C OIIMOKAMU;
- 0 GaJIJIOB BBICTABIISIETCS CTY/ICHTY, €CJIM OH HE PEIIHI MPEIJIOKCHHBIC EMY 3a/1auu.



7.3. OuneHo4HbIe CpeACTBA JA NMPOMEKYTOYHOH ATTECTAUMH IO MTOramM OCBOECHHUS

AUCHUILINHBI

7.3.1. Bonnpochl K NpOMeKYTOYHOI aTTecTaluu

Cemectp 4_
Ne
u/n Bonpocsl k 3k3aMeny
1 3amaun anekTporexHuku. Kimaccudukamms u o0npe XxapakKTepUCTUKH TIETICH.
2 DJIEMEHTHI JEKTPUUECKUX 1enel. Pexumbl paboThl 3JIEKTPUUECKON LEMH.
3 HcTOUHMKH DIEKTPUYECKON HHEpruu. BoibTaMIlepHblE XapaKTEPUCTHUKH HCTOYHUKOB.
MomaocTts uctouyHukoB. KIIJI ncTOUHMKOB.
4 Hanpsoxenne Ha yuactke nenu 6e3 yuéra D/IC u ¢ yuérom D/IC. Ilpumenenue 3akona Oma
JUIs pacuéTa 3JEeKTPUYECKON LENH NOCTOSHHOTO ToKa. MeTos cBEPThIBaHMSI.
5 IIpumenenue 3akoHoB Kupxroda 11st pacuera 3J1€eKTpUUECKUX HENeil IOCTOSHHOTO TOKA.
6 DHepreTudeckuil 0anaHc B 3JEKTPUUECKUX LENSAX IMOCTOSHHOTO TOKa. YCJIOBUE Mepeaaydu
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 anexrpuueckue nenu. OnpeneneHus, METOIbl pacyera.
10 JIuHeliHBIE  DJEKTpPUYECKHE LEeNH CUHYCOMJaIbHOro Toka. OOmue  cBeneHUs.
MaxkcruMaabHOE, CpeiHee U JEHCTBYIONIEE 3HAUEHUsI CHHYCOUAAJIbHBIX BEJIHYHMH.
11 | CrnocoObl MpeacTaBIeHHs CHHYCOUJAIBHBIX 3JEKTPUUECKUX BETHYHUH.
12 | DneMeHTHI AJIeKTPUYECKON 1IeNU CUHYCOMUIAIbHOTO TOKAa. PEe3UCTUBHBIN AJIEMEHT.
13 | DiemeHTHI 2JIeKTpUYECKON 1IeNU CUHYCOUJAIBHOT0 ToKa. IHYKTUBHBIN 3JIEMEHT.
14 | DiemMeHTBI 2JIEKTPUUYECKON LIENU CUHYCOUJAJIIBHOTO TOKa. EMKOCTHOM AJIEMEHT.
15 3akon Oma snektpuueckoi nenu R-L-C nis MTHOBEHHBIX 3HAUYEHUW U B KOMIUIEKCHOM
dbopwme.
16 OCHOBBI CHMMBOJHMYECKOTO (KOMILJIEKCHOTO) MeToJa pacuéra Ieneil MepeMEeHHOro TOKa.
3axonbl Kupxroda mist ienu nepeMeHHoro Toka.
17 AKTHBHOE, pPEaKTHBHOE U IIOJHOE COMNPOTHBIICHHS IIaCCUBHOTO JIBYXIIOJIIOCHUKA.
TpeyroJbHUKN CONPOTUBIECHUN U TPOBOIUMOCTEN.
18 | Pe3oHaHCHBIE sIBJIEHUS B DJIEKTPUUECKUX LEMISX.
19 KoadduuneHnt MouHocTH. AKTUBHASL, peaKTUBHASI U MTOJIHASI MOIIHOCTH LIEMH IEPEMEHHOTO
TOKA.
20 | Pacuér nenu nepeMEeHHOIo TOKa C OJTHUM UCTOYHUKOM.
71 [Mpunmun pabotel TpéxdazHoro reHeparopa. OCHOBHBIE OINpeAeNeHus, BpeMEHHas u
BEKTOpHas nquarpaMmMbl. CoelnHeHHs TpeX(pa3HbIX HCTOYHUKOB M IPHEMHUKOB.
22 | Anamu3 Tpéx(daszHoil cucTeMsl «3Be3a-3Be31a». HazHaueHne HyneBoro npoBoja.
23 MarnuTHbIe 1Ienu. DJIEMEHThl MarHuTHOM 1ienn. OCHOBHBIE BEJIMYMHBI, XapaKTEPU3YIOIINE
MarHMTHOE MOJIE.
24 OcHoBHbIE CBOWCTBA (heppOMArHUTHBIX MaTepuanoB. MarHUTOMSITKHE U MarHUTOTBEP/IbIE
MaTEpUAJIBL.
25 | 3akoH nonHoro Toka. Hepa3zBeTBieHHass MarHuTHasi LIETb.
26 Oco0eHHOCTH MAarHMTHBIX Ieneil nepemMeHHoro Toka. [Ipoleccel mnepemMarHUYUBaHUS
MarHuTonpoBoaa. MolHoCTh NOTEPh B MAarHUTONPOBOJIE.
27 | Tpancdopmaropsl. Knaccudukanus, Ha3HaYeHHE, YCTPONUCTBO U IPUHITUT TICHCTBUSI.
28 | Pexumbl paboTsl TpanchopmaTopa. BHenmHss xapakTepucTuka Tpanchopmaropa.




Ne
wn Bonpocel K 3k3aMeny
29 Mamuasl octossHHOTOo Toka. Kilaccudukanus, HazHaueHUE, YCTPOWCTBO W MPHUHIUI
nerictBusi. Tunbl BO30YKI€HHs MAIlIMH OCTOSIHHOT'O TOKA.
30 OcCHOBHbBIE XapaKTEPUCTUKU I'€HEPATOPOB IOCTOSIHHOIO TOKa. MX 3aBUCMMOCTH OT THIa
BO30OYXKICHMSI.
31 SBnenune peakuuu gxkops. CrocoObl ylmydlleHHs KOMMYTAallMM B MAallMHAX MOCTOSIHHOTO
TOKA.
32 JlBurarenu MOCTOSHHOIO TOKa. MeXaHW4YeCKue XapaKTepUCTUKU JIBUraTeIed IIOCTOSHHOIO
TOKA Pa3JIYHBIX THIOB BO30Y)aeHUs. O01acTh MPUMEHEHUSI.
33 | Ilyck, perynupoBaHU€ YaCTOTHI BpAlICHHsI K TOPMOKEHUE ABUTATEIEH TOCTOSHHOIO TOKA.
34 MaH_II/IvHBI NEPEMEHHOr0  TOKa. Knaccupukanus. AcuHxpoHHble MamuHbl. Hasnauenwe,
YCTPOMCTBO M MPUHIMI JICHCTBUS.
35 Pexxumbl paboThl TpEXhazHON aCHHXPOHHOM MaIMHBI. MOITHOCTB, MoTepH dHepruu u KIT]
ACUHXPOHHOTO JBUTATEJIA.
36 Paboune u MexaHMYECKHE XapaKTePUCTUKU aCHUHXpPOHHOro jBurarens. OO6iacTb
npuMeHeHust AM.
37 | Ilyck u MeTOAbI pEryJIupOBaHus YaCTOThl ACUHXPOHHOT'O JIBUTaTEIIs.
38 | CunxponHble MamHbl. HazHaueHne, yCTpONCTBO M NPUHLIMII JCHCTBHSL.
39 [TonynpoBoaHuku. O61mue ceenenus. TUnsl IpoOBOAUMOCTEN MOJIYIPOBOIHUKOB. CBOMCTBA
p — n-nepexoa.
40 | IloxynpoBoaHHKOBBIE AMOJbL. THIBI 1O QYHKIIMOHAILHOMY HA3HAUYEHHUIO.
41 | IloaynpoBOAHUKOBBIE BEIIPIMUTEIN. TUIIBI, HA3HAYCHHUE.
42 | IlomynpoBoaHUKOBBIN Tproj. HazHaueHue, THIIBI, peKUMBI pPAOOTHI.
43 | Tpanzucrop. Cxemsl BKIOYeHUsI. OCHOBHBIE OCOOCHHOCTH 10 YCUJICHUIO, HA3HAUYCHHE.
44 [TonynpoBonHuKOBBI THUpUCTOp. Tumnbl. Pexxumbl pabotel. Ha3znauenue u obnacth
IIPUMEHEHHS.
45 | VcrouHuKu BTOPUYHOTO 3ekTponuTanus. CTpykTypHas cxema. HazHaueHue.
46 OCHOBBI aHAJIOTOBOM 3JEKTPOHUKH. OnepaoHHbIi ycuinTeNb. Tuibl 00paTHOM CBS3M B
OY.
47 | OcHoBuble QyHKIMH, peanu3yembie OY.
48 | OcnoBbl M poBoii 1eKTpoHUKH. Jlornueckue aneMeHTsl. Jlornueckue GpyHKImMH.
49 | Muxkponpoueccopusie cpeactBa. Haznauenune. CTpykTypa MHKpOTIpOIIeccopa.
Onextpuueckue wusMepeHus. OOmMe CcBeACHUA. OIJEKTPOMEXaHWYEeCKHe MNpHOOpBHI:
50 | MarHUTORJIEKTPUYECKOH, HIIEKTPOMarHUTHON cucteMbl. [IpuHumMn neifctBus, obiacTh
MIPUMEHEHHS.
51 [TpuGops! 27eKTPOIMHAMUYECKON U MHTYKIIMOHHOM cucTeMsbl. [IpuHImn neicTBus, 00J1acTh
MIPUMEHEHHS.
7.3.2. Kputepuu ¥ HOPMbI OLIEHKH
dopma
Cemectp NpoBEACHIS Kpurepun u HOpMBI OLEHKH
NPOMEKYTOYHOM
aTTecTanuu
4 DK3aMeH (o «OTIUYHOY 80-100 6amnoB
HaKOIIUTEIILHOMY «XOpOUIO» 60-79 OamoB
pEUTHUHTY) «yJIOBJIETBOPUTEIILHOY 40-59 dayutoB
«HEYJIOBJIETBOPUTEIHHO» 0-39 GamnoB




8.1. O6s13aTesbHAs JIUTEpPATypa

8. YuebHo-MeToaMuYeckoe U HHPOPMALMOHHOE 0O0ecieuyeHue TUCIHILIMHBI

Tun (yueOHHK, yueOHOE

KoanuyecTBO B

Ne nocooue, yueOHo- N
ABTOpBI, COCTABUTEIH 3arsiiaBue (3aroJji0BoK) I'on m3nanust | Hay4yHoll OubIMOTEKE /
n/n MeToau4YecKoe mocooue,
HanmenoBanue O6C
NPAKTHKYM, JP.)
1 NBanos N.U. ,ConoBreB .., | DaeKTpoTeXHUKA U OCHOBBI yaeGHHK 2019 SEC "JTans"
®ponos B.. SIIEKTPOHUKHU
2 | Epmyparckuii [1.B., JIplukuHa | DJIEKTPOTEXHUKA U AIEKTPOHHKA y4eOHHUK 2019 3bC "IPRbooks"
I'.I1l., Muukus 1O.B.
3 | byrsipus I1LA, Tonuees O.B, ObC "KoHcynbTaHT
Iaxupssnos ®.H. OCHOBBI 2JIEKTPOTEXHUKHU y4eOHUK Ui BY30B 2019 cryenTa"
4. | AaucumoBa M.C, ITonoBa M.C | DnekTpoTeXHHKA U 3JIEKTPOHUKA KYpC JICKIUHI 2019 OBC "Jlanp"

8.2. lonotHuTEIBHAS JIATEPATYPa

Tun (yueOHHMK, ydeOHOE

KoanuyecTtBO B

No nocooue, yueoHo- .
ABTOpBI, COCTABUTEIH 3ariaBue (3aroJjioBoK) I'op u3nanust | HayuHoii OubaIHOTEKE /
n/n MeToAnYecKoe mocoome,
HaumenoBanue 3bC
NMPaKTHKYM, Ap.)
1 [Insikos C.B, Haraes /[.A, DNEKTPOTEXHUKA U HIEKTPOHHUKA 1a00paTOPHBIHA 2019 Meroanueckuit
[ITaBpuna H.B MPAKTUKYM KaOuHeT Kadeapbl
2 | lneixos C.B, IlaBpuna H.B DNEKTPOTEXHUKA U DIEKTPOHUKA! MIPAaKTUKYM 2019 Meroanueckuit
KaOuHeT Kadeapbl
3 Haraes /I.A, Hlnsikos C.B DJIEKTPOTEXHUKA U DJIEKTPOHUKA YyebHO-MeTOAMIeCcKOe 2015 Pocnucrant

[JIEKTPOHHBIN KOHTEHT|

nocooue

http://edu.rosdistant.ru/
course/view.php?1d=33
2



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

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

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

noB. — MockBa : HOMKOH, 2002— . — Pexxum nocryna : neicon.ru/resources/archive. — 3ari. ¢
JKpaHa. — 3. pyc., aHIIL

— Web of Science[DnekTpoHHBII pecypc]| : MyIbTHAUCIUIUIMHApPHAS pedeparuBHas 0aza
nanubiX. — Philadelphia: ClarivateAnalitics, 2016— . — Pexxum noctyma : apps.webofknowledge.com.
— 3arm. ¢ akpana. — 3. pyc., aHria

— Scopus[OnexTponnblid pecypc] : pedeparuBHas 0a3a manHbix. — Netherlands: Elsevier,
2004— . — Pexxum JtocTyma : scopus.com. — 3ari. ¢ 3KkpaHa. — 3. pyc., aHrJL.

— Elibrary[ DnekTpoHHbIi pecypc]| : HayuHas 3JeKTpoHHas Oubnmoreka. — MockBa : HOB,
2000— . — Pexxum nocryma : elibrary.ru. — 3ari. ¢ skpana. — f3. pyc., aHri.

— IlpuMmepnl penieHusi TUIOBBIX 3aJa4 IO 3JIEKTPOTEXHUKE [DJIEKTPOHHBIM pecypc] -
http://fishelp.ru/toel/

— YueOHHK 10 JIEKTPOTEXHUKE [ DIeKTpOHHBIN pecypce] - http:/www.treugoma.ru/book/

— Pecypc y4eOHUKOB MO 3JIEKTPOTEXHUUYECKOMY HaIpaBICHHUIO[ DIEKTPOHHBIN pecypc| -

http://mexalib.com/view/20285

8.4. [lepeuenb nmporpaMMHOro odecrneyeHust

Ne Hanmenosanme IO PexBU3HUTHI norongpa
n/n (naTa, HOMep, CPOK /1eliCTBHUS)
1. | Windows Horosop Ne 690 ot 19.05.2015, cpok
JeCcTBUS — OECCPOUHO
2. | Office Standard Horoop Ne 690 ot 19.05.2015, cpox
neiictBust — 6eccpouno; JloroBop Ne 727 ot
20.07.2016, cpok aeicTBUsI — 6€CCPOUHO

8.5. Onucanne MarepHaJbHO-TEXHHYECKON 0a3bl, HEOOXOAMMOM /ISl OCYLIECTBJICHUS
00pa3oBaTeIbHOIO MpoLecca Mo JHUCUUIIINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, 1a0opaTopuii, MACTEPCKUX U
Ne Ap- 00hEKTOB U151 MPOBECHHS . IlepeyeHb 0OCHOBHOTO 000PY/10BAHMS
N/ | NPaKTHYeCKHUX U JJA00PaTOPHBIX 3aHATHIA,
NOMELIECHHU VISl CAMOCTOATEIbHOM
padoThI 00y4yaromuxcst (HoMep ayAuTOpHH)
VYyeOHast aynuTopus AJisg IPOBEICHUS Crousibl y4eHHUYECKHUE IBYXMECTHbIE
3aHATUH JEKIMOHHOTO TUIA. Y4yeOHas (MOHOOJIOK), CTOJT YUEHHUECKUH
ayJIUTOpUS AJIs IPOBEACHUS 3aHATUI TPEXMECTHBI MOHOOJIOK, CTOJI
CEeMMHAPCKOro THUIa. Y4yeOHas ayIuTOpHs Ul | MpernoaaBaTeNbCKUid, CTyI
| | KYPCOBOTO NPOEKTHPOBAHHS (BBITIOJIHEHUS MpenojaBaTeNIbCKUi, ToCcKa ayIuTOpHas
KypCOBBIX paboT). YueOHast ayIuToOpus 1Jist (menoBas), kadenpa, sKpaH, IPOEKTOP,
MPOBEJCHUS TPYNIOBBIX U UHAUBUIYAIbHBIX | MPOILIECCOD, HKATIO3U
KOHCYJIbTAllMi. YueOHast ayAuTOpus s
MPOBEJICHUS 3aHATUI TEKYIIEro KOHTPOJIS 1
IPOMEXYTOYHOU aTTecTanuu. (3-609).
JlaGopaTopus "DIeKTpOTEeXHUKA U Crosbl ydeHMUECKHE, CTOI
2 3JIEKTpOHMKA". YueOHast ayIuTOpus JJIs MpenoaBaTeIbCKUi, J0CKa 1-CeKIIMOHHAas,
npoBeieHus 1abopaTopHbIX padot. (2-606). | cTynbs, mkad, 1eMOHCTPALIMOHHBIE



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%23
http://www.treugoma.ru/book/
http://mexalib.com/view/20285

HaumenoBaHnue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00PaATOPHIi, MACTEPCKUX U

Ne ApP. 00bEKTOB /ISl IPOBEAEeHUS
N IlepeyeHb OCHOBHOIO 000PY10BAHMS
n/n | NpaKTU4ecKuX U Ja0OpaTOPHBIX 3aHATHH,
MOMeIEeHU 1JIs1 CAMOCTOATEIbHOM
padoThl 00yyarmmxcsi (HoMep ayauTOPUM)
JIAKATHI.
YHuBepcanbHbIE CTEH/IBI 110
3JIEKTPOTEXHUKE U DJICKTPOHUKE JIJIst
BBITNOJIHEHUSI TAOOPATOPHBIX pabdoT.,
JBUTATENh ACHHXPOHHBIN, ociriuiorpad,
KoMmIuiekT uzmep, K505, K550, Bonbrmerp
JlaGopaTtopust "DneKTpoTEXHUKA U Crombl 1abopaTOpHbIE, CTOJIBI
3JIEKTPOHUKA. DJIEKTPUYECKUE MALLIUHBL." YU4EHUYECKHUE JIByXMECTHbIE (MOHOOIOK),
Y4eOHast ayTuTOpus IJIsI TPOBEICHUS CTOJIbI MPETIOABATEIBCKHUE, CTYIIbS
3aHATUN CEMUHAPCKOTO TUIIA. IIPENo/1aBaTesIbCKue, 10CKa ayJUTOpHas
Y4eOHast ayTuTOpus I KypCOBOTO (MenoBast), TBUTATENH, BBOAHOM aBTOMAT
MPOEKTUPOBAHUS (BBIMOIHEHHS KyPCOBBIX 3JIEKTPO3HEPIUH, BOJIBTMETP,
3 | pabor). ocmmutorpad, Peocratei-K505, K550.
VYyeOHast aynuTopus AJis IPOBEICHUS
TPYIIIOBBIX U UHIMBUAYATbHBIX
KOHCYJIbTALIUI
Y4eOHast ayTuTOpus AJIsI TPOBEICHUS
3aHATUN TEKYILEro KOHTPOJIS U
IPOMEXKYTOUHOM arrecTaruu (2-614).
4 [TomenieHue 17151 CAMOCTOSITENNEHOM PabOTHI Crobl, CTYJbsI, KOMIIBIOTEPHI

obyuaromuxcs (I'-401).




		2023-02-20T13:29:16+0400
	ФГБОУ ВО "ТОЛЬЯТТИНСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ", ТОЛЬЯТТИНСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ, ТГУ




