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

bl1.b.15

(unoexc oucyunnunor)

PABOYAS ITPOI'PAMMA JUCHHUITJINHBI

BHCKTpOTCXHI/IKa " 3JICKTPOHUKA

(Haumenosanue OUCYUNIUHbL)

10 HAMPABJICHUIO MTOATOTOBKHU
15.03.01 MammuHocTpoeHue

HaIpaBJIEHHOCTH (TIPpOdUIIB)
CoBpeMEHHBIE TEXHOJOTHICCKUE IMPOIIECCHI H3TOTOBIICHUS ACTANICH B MAIIUHOCTPOCHUN

®opma o0ydeHus: OYHast
I'on Habopa: 2020
O6mras Tpynoemkoctsb: 4 3E

PacnpenesieHue 4acoB JUCIHUIIMHBI 0 cCeMeCTPam

Cemectp 4

dopmMa KOHTPOJIA | DK3aMEH Hroro
Buj 3ansiTuit
Jlexum 8 8
JlaGopatopHble 24 24
[IpakTnueckue 10 10
PykoBOJCTBO: KypcoBbie paboThl (poekThi) / PT'P - -
IIpoMexyTouHas aTTecTalus 0,35 0,35
KonraktHas pabora 42,35 42,35
CamocrosTenbHas pabora 66 66
KoHnTpob 35,65 35,65
Hroro 144 144




Pabouyto mporpamMmy cocTaBuiI(H):
crapiumii npenogasarens [laspuna H.B.

(OoadicHoCcmb, yueHoe 38anue, cmenensb, Pamunus 1.0.)

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

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

7 OtcyrcTBYyeT

Penensent

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

Pabouas nporpamma aucuuIuinHel coctarieHa Ha ocHoBanuu @I'OC BO u yuebHoro miana
HarpasjiaeHus noarotoBku 15.03.01 «MammuHoCcTpoeHuey.

Cpok aeiicTBusi padoueii mporpaMMbl THCHHUILIHHBI 10 «31» aBrycra 2024 r.

COI''TACOBAHO
3aBenyromnuii kageapoit «CBapka, 00paboTKa MaTepraIoB JaBJICHUEM U POJICTBEHHBIC ITPOIIECCHI

« _» 20 B.B.Enb1o0B
(noonucy) (U.0. Damunus)

YTBEPXIEHO

Ha 3acenannu xadenps
«DIEKTPOCHAOKEHHE U DIIEKTPOTEXHUKA»

(mpotokon 3acemanust Ne 3 ot «26» centsaopst 2019r.).



1. Ileaib 0cBOEHUA TUCHUILIHHBI

Lenb ocBOGHMS TUCHUIUIMHBI — (QOPMUPOBAHKE MPEJICTABICHUI O COBPEMEHHBIX CIIOCO0aX
MOJTYYEHUSI DJIGKTPUYECKOW dHepruu, e S(P(PEKTUBHOM HCIIOIB30BAHUA B TEXHOJOTHYECKHX
IIpoLeccax MalIMHOCTPOUTENIBHBIX IIPOU3BOJACTB, CUCTEM aBTOMATHU3allMH, YIIPABJICHUS, KOHTPOJIA U
JIMArHOCTUKU MPOAYKIUH.

2. Mecto nucuuminabl B ctpykrype OIIOITI BO
JIMCUMIUIMHBL M TPaKTUKA, HAa OCBOGHUU KOTOPBIX Oasupyercss [aHHas UCUUIUIMHA:

«BrIciras matreMaTuka, «Duzukay.

JIMCUUIUIMHBL ¥ NPAKTUKHU, U1 KOTOPBIX OCBOEHHME JaHHOW TUCLMIUIMHBI HEOOXOIUMO Kak
npezmecTBytomiee. «MeTposiorusi, cranaapTu3anus u ceprudukanusy, «VICTOYHUKY MUTaHUS IS
cBapku», «TexHOIOrusi KOHTAKTHOW CBapKu», «ABTOMaTH3alUs CBapOYHBIX IPOLIECCOBY,
«TexHonorust CBapku IUIABICHUEM).

3. Iliianupyembie pe3yJibTaThl 00y4YeHUs1

dopmMupyemsbie U
HNHaukaTopbl JOCTHKEHUS
KOHTPOJIUpYeMbIe . IInanupyemble pe3yJbTaThbl
KOMIIeTeHIIU
KOMIIETeHIH U o0yueHust
(K01 1 HANMEHOBAHUE)
(Ko 1 HAMMEHOBAaHUE)
(OIIK-1) Ymenue 3HaTh: OCHOBBI TEOPUH
HCIOJIb30BaTh OCHOBHBIE AIIEKTPUYECKUX U MATHUTHBIX I[ETeH.
3aKOHBI Ymerts: MOJIEJINPOBATH
€CTECTBEHHOHAYYHBIX AIIEKTPUYECKUE Henw,
JTUCTIWILTAH B COOTBETCTBYIOIIINE cxemam
npodeccnoHanbHOM 3aMeleHus OCHOBHOT'O
NEeSTeILHOCTH, TPUMCHSTh AJIEKTPOOOOPYTOBAHHUS.
METO/IbI MATEMaTHYECKOTO
Bnagetrs: HaBbikamMu  paboOTHI €
aHanusa u
NPUKIATHBIMA ~ MAaTeMaTHICCKUMHU
MOJICTTUPOBAHUS,
porpaMMamMu npu pacuerax
TEOPETUYECKOTO U
IEKTPUUCCKUX CXEM.
AKCIIEPUMEHTAILHOTO
HCCIIeTOBaHUSI.
(OITK-2) Oco3nanue 3HaTh: OCHOBHBIE TEPMHUHBI H
CYITHOCTH ¥ 3HAYCHUS OTIpe/ICIICHUS JUCIIUILTUHBIL.
nH(pOpMaILIUU B Pa3BUTHH =
(bopwma P YwMetb: pabotath ¢ nHpOpMaIen us
COBPEMEHHOTO OOIIECTRA.
pa3IMYHBIX HCTOYHHUKOB B 0O0JAacTH
IEKTPOTEXHUKH U JIEKTPOHUKH.
Bnaners: HaBBIKAMH K 000OIIEHUIO,
aHaIIM3Y U BOCIIPUSITHIO TEXHUYECKOM
uH(popManun B o0nactu
DIIEKTPOTEXHUKU U DIIEKTPOHUKH.




dopmupyemMbie U
KOHTPOJIUpyeMble
KOMIIeTeHIUH
(Ko ¥ HAMMEHOBAHUE)

NHIuKaTOPHI 10CTHKEHUS
KOMIIeTeHIU i
(K01 1 HANMEHOBAHUE)

ILiianupyembie pe3yJabTaThl
o0yueHust

(ITK-1) CnocoGHOCTB K
CUCTEMAaTUYECKOMY
W3YYCHHUIO HAYYHO-
TEXHUYECKOU
uHpopManuy,
OTEYECTBEHHOI'O U
3apyOeKHOI0 OMbITA 110
COOTBETCTBYIOILIEMY
MPO(HUITIO TOITOTOBKH.

3HaTh: OCHOBHBIC HCTOPHUYCCKUC
OTallbl Pa3BUTHA TCOPHUU
QJICKTPHUYCCTBA 1 MAarHCTHU3Ma.

YMeTh: OCYIIECTBIISITh
3G (HEeKTHBHBIA TMOUCK TEXHHUYECKOMN
uHpopmaruu B obnactu

QJICKTPOTCXHUKHU U BJICKTPOHUKHU.

Bnagers: HaBbIKAMH K 00OOILEHUIO,
aHAIIM3Y U BOCIIPHUSITHIO TEXHUYECKOM
uHpopmaruu B obnactu
AIEKTPOTEXHUKH U IIIEKTPOHUKH.




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

®opMbI TEKYLIETO

Bun . KOHTPOJIs
Monayanb . HaunMeHoBaHHe TeM 3aHATHI Oo0bem,
yueOHoi . Cemectp banabl | UaTepakTuB, 4 (HauMeHOBaHUe
(paznen) (yueOHOii padoThI) q,
padoThI OLICHOYHOI' 0
cpeacTna)
1.Onexrpudeckue Jlex OG630pHast JIEKIXS 110 TETSIM TIOCTOSHHOTO TOKa. 4 2 - -
LIEITH 2
HOCTOSIHHOTO JIao BBonnoe 3anstue. MacTpykrax no Th. - -
Toka. OCHOBBI Ip Amnanu3 nemneil NoCTOSIHHOIO TOKa. Perenue 2 2 - TUITOBBIE 331491
>IICKTPOHUKH CUTYallMOHHBIX 3a/ad4.
Cp [oxroroBka k mabopatopHOi padote Nel. 4 1 - -
a6 HccnenoBanre IByXIpOBOJHOM JIMHUM TEpeavn 4 2 2 2
3JIEKTPUYECKOM SHEPTUU.
C 06 5 i aGore No | 4 1 5 - OTYET 110
OpMIJICHHE OTYEeTa 110 J1abopaTopHoi padote Ne 1. o
p P PATOpHOR P nmabopaTopHoi pabote
4 1 - -
Cp IToaroroBka k maboparopHoit padote Ne2.
11a6 HccrenoBanue HEJMHEHHBIX 2IEKTPUUYECKHX Hemneit 4 2 2 2
MOCTOSTHHOTO TOKa.
C 0h 5 i aGore N2 4 1 5 - OTYET MO
OpMIIEHHE OTYEeTa 110 JIabopaTopHOi pabore Ne .
p P PaTOPHON P mabopaTopHoii paboTte
1126 KonTponpHoe 3ansaTue. 3ammra 1a60paTopHbIX paboT 4 2 11 - THIIOBBIC 3a1a9H1
Nel, No2.
2. JIuneiinsle ek OG630pHast IEKIMS 10 JTUHEHHBIM IETISIM 4 2 - -
DICKTPUYCCKUC CHHYCOUIATLHOTO ToKa. OCHOBBI Tpex(a3HbIX Henei
CTIN AHanu3 THHEHHBIX 1eneil 0qHo(ha3HOro 4 2 2 - THUIOBBIE 3a/1a4N
IMCPECMCHHOT'O Hp CHHYCOHUJAJIbHOTO TOKa. Perienne cuTyaloHHbIX
TOKa i
Cp [Moaroroka x nmaboparopHoii padote Ne3. 4 1 - -
1126 HccnenoBanue IMHENHON KATyIIKU UHIYKTUBHOCTH 2 2 2

B II€TIH IICPEMEHHOT'O TOKA.




®opMbI TEKYLIETO

Bun . KOHTPOJIs
Moayab . HauMeHoBaHue TeM 3aHATHI Oonbem,
yueOHoi . Cemectp banabl | UaTepakTuB, 4 (HauMeHOBaHUe
(paznen) (yueOHOii padoThI) q,
padoThI OLICHOYHOI' 0
cpeacTna)
C o 6 . a6ome No 3 4 1 5 - OTYET 110
OpMIICHHE OT4YeTa Mo JabopaTopHOi pabote Ne 3. .
p Pop PATOpHOL P nmabopaTopHoi paboTe
n AHanmm3 NTHHEHHBIX Terel oqHo(pa3HOTO 4 2 2 - TUIOBBIE 3a1a4U
p CHHYCOUIAJIbHOTO TOKA. PellieHre CUTyalMoOHHbIX
Cp IMoxroToBka k 1abopatopHoi padote Ned. 1 - -
JIa6 HccnenoBanue IMHEHHBIX LIETICH IEPEMEHHOTO TOKa. 4 2 2 2
C 06 . i Gore Nod 1 5 - OTYET 110
OpMIIEHHE OTYeTa 110 JabopaTtopHoi padote Ne4. o
p P PATOpHOU P nmabopaTopHoi paboTe
OJITOTOBKA K JJabopaTopHOit padote Ne3. - B
Cp I GopatopHoii paGote Ne5 4 1
JIa6 HccnenoBanue pexxuMoB paboThl Tpexpa3HbIX IETEil. 4 2 2 2
C 06 . G No 4 1 5 - OTYET IO
OpMIIEHHE OTYeTa 110 J1abopaTtopHoi padote NeS. o
p P PATOpHOU P nmabopaTopHoOi paboTe
exasnsie Henu. PemieHne CUTYalMOHHBIX 33/1a4. B
Tlp Tp P y 4 2 2 TUIOBEIE 33Ja9H
136 KourponsHoe 3ausTre. 3amura 1a60paTopHbIX paboT 4 2 11 - TUIIOBBIE 3a7]a4U
Ne3, No4, No5.
3. MaruutHbIe MaruuTHble nenu. TpanchopmaTop: Ha3HaUEHHE, 4 2 - -
[ICIIH. Tex KJaccu(UKaIus, ycTpoHCTBO M MIPUHIIUI JeHCTBUS.
TpchcbOpMaTop. Pa60lII/Ie XapaKTepI/ICTI/IKI/I OHHO(baBHOFO
DeKTpUYeCcKue Tpatcgopmaropa.
MAIIIMHBIL. Cp IMoaroroBka K 1abopaTopHOi padoTe Ne6. 4 1 - B
JIa6 HccrnenoBanue oHO(A3HOTO TpaHchopMaropa. 4 2 2 2
p p p
5 4 1 ) OTYET IO
Cp Odopmienue otaera no gabopatopHoit padote Neb.

mabopaTopHoii pabote




®opMbI TEKYLIETO

Bun . KOHTPOJIs
Moayanb . HauMeHoBaHue TeM 3aHATHI Oo6bem
9
yueOHoi . Cemectp banabl | UaTepakTuB, 4 (HauMeHOBaHUe
(paznen) (yueOHOii padoThI) q,
padoThI OLICHOYHOI' 0
cpeacTna)
ManuHbI TOCTOSIHHOTO ¥ IEPEMEHHOTO TOKA! 4 2 - -
KiIacCu(UKAIKsL, IPUHIIAI JCHCTBHSA U PEIKUMBI
Jlex paboThI, OCHOBHBIC XapaKTEPUCTHKH, CIOCOObI
peryJupoBaHKs YaCTOThI BpalleHusl. 061acTh
I OreKTpuuecKue MalluHbL. PemeHne CUTyalMoHHbIX 4 2 2 - THUITIOBBIC 3aJa4n
p 3ajay.
Cp IMoxroToBka k aboparopHoi padote Ne7. 4 1 - -
1146 MapKrpoBKa 3a)KHMOB CTaTOPa aCHHXPOHHOTO 4 2 2 2
KOPOTKO3aMKHYTOT'O JABHIaTEIIs.
C 0f 5 i Dabore N7 4 1 5 - OTYET I10
OpMIICHHE OT4YeTa Mo JabopaTopHOi pabore Ne7. .
P P PATOPHOI P nmabopaTopHoOi paboTe
136 KonrponsHoe 3ausTHe. 3amura 1ab0paTopHbIX paboT 4 2 9 - TUIOBBIE 3aJ]a4U
Ne6, Neo7.
JIao 3aueTHOE 3aHATHE. 4 2 -
Cp W3yueHne MaTepHaioB 3JIeKTPOHHOTO yueOHUKa 4 52 10 - THIIOBBIC 3a/1a"9N
Cp IMoaroToBKa K 3K3aMeHy 4 35,65 - -
ITA Crava sx3ameHa 4 0,35 100 - TECT
Hroro: 144 200

Cxema pacyeTa UTOroBoro oajuia Tekyuuil peTHHT (Bce 3aHATUS U TPOMEKYTOUHBIE TECThI) + Pe3ynbTaT HTOrOBOro TecTa u

Bce aeautcs Ha 2 + bb




5. O0pa3oBaTebHbIE TEXHOJIOTHU

ITpu u3ydeHnn TUCHMIIMHBI «DJIEKTPOTEXHUKA U 3JIEKTPOHUKA» UCIIOJIb3YIOTCS CIIENYOIUe
00pa3oBaTesibHbIC TEXHOIOTUH:

1. TexHosorust TpajWLMOHHOrO OOyuY€HHMs] — OpraHu3auus y4eOHOro Ipolecca B BY3e,
OCHOBAaHHAsl Ha JIEKIIMOHHO-CEMHUHAPCKO-3a4eTHOW (opMax OOydeHHus: JEKIHs, MPAKTUYECKOE
3aHATHE, CaMOCTOATENbHAs paboTa, MHIUBUAYAJIbHOE JOMAlllHee 3aaaHue. Metoabl 00ydeHus:
HarJIsIHbIE, CIOBECHBIC, 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. Jucranumonnsie obpasoBarenbhbie TexHonoruu (OT) — TexHonoruu, peaausyembie B
OCHOBHOM C IIPUMEHEHHEM HWH(GOPMALMOHHBIX M TEJIEKOMMYHMKALIMOHHBIX TEXHOJOTMH IpHU
OTIOCPEIOBAaHHOM (Ha pPAacCTOSHWU) WIM HE MOJHOCTHIO OINOCPEJOBAHHOM B3aUMOJICHCTBUU
CTYACHTOB U IIpEroiaBaTesei.

6. MeToauuecKkue YKa3aHUus 110 0CBOCHHUIO U CHUIIIMHBI

[TocnenoBaTenbHOCT ACUCTBHIA CTYICHTA JIJIS YCIICITHOTO YCBOCHUS AUCIIMILTAHBL:
" Y3y4YCHHE TEOPETUYECKOTO MaTepUaa Mo KOHCIIEKTaM JICKIIUH U AJIEKTPOHHOMY YUCOHHKY;
" BBIBJICHHC «y3KHX» MECT JHUCIHIUIMHBI PH M3YYCHHH MaTepuaia U UX paspelicHue Ha
MPAKTUYECKHUX 3aHATHSX C TIPEIoJIaBaTelieM;
" OCBOCHHE TMPAKTUYCCKUX HABBIKOB HCIOJB30BAHUS  OJJCKTPHUSCKUX MPHOOPOB H
o0opynoBaHus Ha TaOOpPaTOPHBIX paboTax;
"  KOHTPOJb 3HAHWI P PEIICHUH 33]1a4 Ha KOHTPOJIbHBIX 3aHITHSIX;
"  UTOrOBOE TECTUPOBAHHE IO BCEMY KypCy O0Oy4eHUsI.



7. OneHOYHbBIE CPeACTBA

7.1. IlTacopT OLIEHOYHBIX CPEACTB

Kona koHTpOIMpyemMoii KoMIeTeHIH U

Cemect
p (MJ1M ee 4aCTH)

HaumenoBanue
OLIEHOYHOI0 CPeACTBA

4 OITK-1

Tecrossle 3amanus Ne 1-900

Bormpocs! k sx3ameny Ne 1-51

Ortuerts! k 1abopaTopHbIM padoTam Ne 1-7
TumoBkIe 3a7a4M 10 BCEM pa3JienaM
JIUCITUTUTAHBI

4 OIIK-2

Tecrosrie 3aganus Ne 1-900

Bomnpocsl k sk3ameny Ne 1-51

Ot4eTsl k JabopaTopHbIM padboTam Ne 1-7
TunoBsle 3a1a4u 110 BCEM pa3zeinam
JUCITUTLIAHBI

4 T1IK-1

TectoBsle 3ananus Ne 1-900

Bomnpocs k sk3ameny Ne 1-51

Otuetsl Kk 1abopaTopHbIM paboram Ne 1-7
TunoBele 3a7a4y 10 BCEM pazjiesiaMm
JICIIATUTHHEI

7.2. TunoBbIe 3aJaHUSI HJIU UHbIE MAaTEPUAJIbI,
7.2.1. Tecr

TunoBble NPpUMepPbI TECTOBBIX 3aIaHUI
3ananue 1

R R

R
R

H606X0}1HMble AJIA TEKYLIET0 KOHTPOJIsA

N300pakeHHas cxeMa 3aMEICHHs IEKTPUUECKON LEMH BISAETCS ...

BapuaHTel 0TBETOB:

a) BETBbIO

0) y310oM

B) MACCUBHBIM JIBYXIIOJIOCHUKOM
I') aKTUBHBIM JIBYXITOJIFOCHUKOM

Saganue 2
L 4
R R R R
as— o1 11 T+

B nuHeiHON AreKTpudecKoi 1enH MOCTOSTHHOTO Toka R = 9 Om. BennunHa HKBUBaIEHTHOTO

COmpOTHUBIIeHUs 11eTn Rap paBHa ... OMm.

3aganmne 3




BBIpa)KeHI/Ie TOKAa Ha JaHHOM Y4aCTKEC LECIIU 6yz[eT HUMCETHh BU]J ...
BapI/IaHTLI OTBETOB:

a) |:—E1+E2+Uab; 6)|:—E1+E2_Uab;
R, R +R,
B = , ==
R +R, R +R,
3aganue 4

B anreGpandeckoii popMe KOMILICKCHOE AeiicTByromee 3Hadenne Toka | =2-eJ%0 A pasmo ...

BapuaHTbI 0TBETOB:
a) 1,73 +j1 A,
0)2+j30 A;

B) 1 +jlA;
r)1+j1,73 A.

3aganue 5

a# >
_1C
b

b &
[IpunoskeHHOE K IeN! HaNpsKeHHe u3MeHseTcs 1o 3akony U(t) = Um-sin(w? - 45°).
3aKOH U3MEHEHUSI MTHOBEHHOTO 3HAYCHHSI TOKA HMEET BH]T . ..

BapuaHThI 0TBETOB:

a) i(t) = Im-sin (wt- 45°%)

6) i(t) = Im-sin (et - 90°)
8) i(t) = Im-sin (wt + 45°)
2) i(t) = Imsin wt

3aganmne 6

oo

KommnekcHoe conpotusienue Z npu XL = 20 OMm, I = 40 Om u Xc = 70 OM B anreOpandeckoi
(dhopme 3anumeTcs Kax ...

BapuaHTbI 0OTBETOB!:

a) 40 — j90 Om

0) 40 +j90 Om

B) 40 — j50 Om

r) 40 +j50 Om

3aganue 7



a Qab b

B BHCKTpHHGCKOfI LCIU NMEPEMCHHOI'0O TOKa MTrHOBCHHBIC 3HAYCHH A TOKAa U BXOJHOI'O
HAIIps>KCHUA paBHBIL:

i() = 102 -sin(wt + 709 A, u(t) = 20v/2 -sin(et + 70°) B.
Hanpsoxenue Ha konaencarope UL = 40 B.
BenuumHa compoTuBiieHus Xc paBHa ... OM.

3ananne 8

B Tpex¢azHoii nenu ¢ npsiMbIM OPSIKOM YepeoBanus a3, HanpsokeHue Uy = U, sin(at) , o

HEBEPHBIM ABJISCTCA BBIPAXKCHUC ...
BapI/IaHTbI OTBETOB.

a) Uy =U, sin(wt —1207)
6) Uc =U,,sin(at +120°)
B) Ugc =\/_3Umsin(cot—90°)
1) Upg = \/_3Umsin(a)t—30°)

3ananue 9

A »
Zg

: . ©
Zgp

C #

B cummerpuuHoii TpexdaszHoii nenu, nuHelHoe Hanpspkenue Ung = 50 B.
ITocne oOpsiBa nHEIHOTO NpoBoAa C, MOKa3aHUs BOJBTMETPA NIEKTPOAMHAMUYECKOI
CUCTEMBI paBHBI ... B.

3ananmue 10
| r1(l)/ rg(l)/ I (A)
/1 A
-~ —_/’Uz 3 2L+ A
v . 2
. 1/
|~ U (B)

0 10 20 30 40 50
Ecnu B HenumHEWHO# »nekTpudeckoil menu noctossHHoro tToka Uz = 10 B, To skBUBajIeHTHOE
compoTuBIeHNEe R, paBHO ...

Saganue 11

K o6motke karymiku, umeromieit W =5 ButkoB u R = 8 Om, npuiioxKeHo MOCTOSHHOE HapsyKeHUe
U =40 B. Besitmunna MJIC, co3naBaemasi KaTylIkoi paBHa ... A.



3aganue 12

DKCIEpUMEHTAIBHO OMPEIEIUTh MOIIIHOCTH IMOTEPh B CTAIH TpaHCc(PopMaTopa MOXKHO ...
BapuaHTbl 0TBETOB:

a) U3MEPUB aKTUBHYIO MOIIIHOCTb B OIBITE XOJIOCTOTO X0/1a

0) U3MEpPUB aKTUBHYIO MOIITHOCTh B HOMHUHAJILHOM PEXHUME

B) HN3MCPUB AKTUBHYIO MOITHOCTD B OIIBITC KOPOTKOI'O 3aMbIKAHHW A

T') U3MEPUB MOJHYIO MOIIHOCTH B OIBITE XOJIOCTOTO X0Aa

3aganue 13

OTHOCHUTENLHO YCTpOfICTBa MalllHbI ITOCTOSAHHOI'O TOKa HEBEPHBIM SABJIACTCA YTBCPIKIACHUC,
4To ..

BapuaHTbl 0TBETOB:

a) y MalllMH IOCTOSIHHOT'O TOKA €CTh KOJUIEKTOP

0) TIaBHBII NOJIIOC, SIBJIAETCS YacTh CTaTOpa

B) CTaHHHA BBIITOJHACTCA U3 aJIIOMHMHUCBOI'O CIIJIaBa

I') IKOpb — Bpalllarolliasl 4acTh MALIMHbI IOCTOSHHOTO TOKA

3aganue 14

I'paduk 3aBucumoctu U, = f (I;) reHepaTopa mocTOSIHHOTO TOKa HE3aBUCUMOTO BO30YKICHUEM,
npu N = const, |, = const, Ha3pIBaeTcs ...

u. 4
A
n = const, I, = const

\

Y

—

BapuaHTbI 0TBETOB:
a) BHELIHAS XapaKTEPUCTHUKA
0) XapakTEepUCTHKA XOJIOCTOrO X04a
B) PETyJIMPOBOYHAS XapaKTEPUCTHKA

3aganue 15

CxeMoll BKIIIOUEHHSI TPAH3UCTOpaA ¢ OOIIMM KOJIJIEKTOPOM SIBIISETCS ...
BapuaHTbI 0TBETOB:

Uk
R e
. e’
0) Uﬁx* \I[ * Ubsix
[
Usix
®) Ubx &

KpaTlcoe OMUCAHUEC U PETVIAMEHT BbINNOJHCHUSA



Cucrema CTaHIApTU3UPOBAHHBIX 3aJaHUM, MO3BOJIAIONIAs AaBTOMATH3UPOBATH IPOLEAYPY
U3MEpEeHUsl YpOBHS 3HAaHMN M yMeHHU#l oOydvaromierocsi. bank TecToBeIX 3amaHuil B oobeme 900
TECTOBBIX 3aJlaHUI pa3MelieH Ha oOpa3oBaTeapHOM noptane TI'Y.

HcnpiTanue BkimoyaeT B cebs pemenue 20-TM TUMOBBIX 3a1ad. Ha pemieHue KOTOPBIX
otBoJuTCs 1,5 yaca ayIUTOPHOTO BPEMEHHU.

Kpurepun oneHku:
MPOMEKYTOUYHBII KOHTPOJIb — IK3aMeH
- OLICHKa «OTJIMYHOY» BBICTABJISETCS CTYJEHTY, €CIIU MPHU MPOXOKICHUH UTOTOBOIO TeCTa MO Kypcy
Habpano 80-100 6anos;
- OIIEHKa «Xopo11o» HabpaHo 60-79 6amos,;
- OLIEHKA «y/IOBJIETBOPUTEIbHO» HabpaHo 40-59 Ganos;
- OIIEHKA «HEYAOBIIETBOPUTEILHO» HaOpaHo (-39 Gaos.

7.2.2. TUNoBOIi MpuMep 0TYeTA MO J1a00PATOPHBIM padoTam

Otuer o nabopaTopHOi paboTe JOIKEH COAEPKATh!
1) TUTYABbHBIN JHCT;

2) Llens paboThI;

3) Onucanue 1a0OpPaTOPHON YCTAaHOBKHU;

4) PacueTHbIC U IKCIIEPUMCHTAJIbHBIC JAHHbIC

5) Pe3ynbrathl 3KCIEpUMEHTA;

6) BeiBoj1bI 11O pabore.

CrHucoK UCTIOIB3yEeMBIX HCTOYHHKOB.

Kparkoe onucanue U perjiaMeHT BbIIOJHEHUS

CpenctBo, MO3BOJIAIOIIEE OIICHUTh MPAKTUYECKUE YMEHHUSI TIPU BBIITOJIHEHUU J1a00paTOPHBIX
pabor. Otuer mo naboparopHOil pabore OoPopMIISIETCS WHIUBUAYATBHO KAXKIBIM CTYIECHTOM B
dbopmate A4 u craercs mocie NpoBeAeHus U 00paboTKH SKcriepuMenTa. CXeMbl, pUCYHKH, TpapuKu,
JMarpaMMbl 10JDKHBI ObITh BhIMOJIHEHBI B cooTBeTcTBUM ¢ ECK/]. HeoOxomumble 117151 BBIYUCICHUI
ypaBHEHUS JOJKHBI OBITh IIPECTABICHBI B O0IIEM BHJIE, a 3aT€M C MOJCTABICHHBIMU YHCIOBBIMU
3HAYCHUSIMHU.

K BoimonHenuto nabopaTopHOil pabOThl CTYAEHTHI JIOMYCKAIOTCA TMOCJIE MPOBEPKU
MpernojiaBaTesieM HaMuuus OJIaHKa OT4YeTa, 3HAHWM TEOpEeTHYECKOro MaTephaja U IMOopsaKa
BBITIOJTHEHUS 1abopaTopHOil paboThl. KOppeKkTHO MpOoBENEHHBINH SKCIEPUMEHT OICHUBAETCS B 2
O6amna. KoHTponb 3a BbIIOJHEHHMEM pabOThl OCYUIECTBISETCS IIpErojaBaTesieM B  XOJe
71ab0paTOPHOTO 3aHATHSI.

Kputepun onenkmn:
5 0amIoB BBICTABISETCS CTYACHTY, €CIU BBIIIOJHEHBI BCE ITYHKTBI HCCIIEIOBAHUS, COJCPKHUTCS
HeoOxouMast rpadudeckas 4acTh 1 000011aroIuil BBIBOI IO paboTe;
4 Gasuta BBICTABIISIETCS] CTYIEHTY, €CIIH JIOIYyIIEHa OINOKA B OJTHOM ITYHKTE 3aJ[aHHUS;
3 GaJuta BBICTABIISIETCS CTYJIEHTY, €CJIM JIOMYIeHa OINOKa B IBYX IMyHKTAX 3a/1aHUS;
2 OaJuta BBICTABIISICTCS CTYJICHTY, €CITH JOIMYIIeHa OMMOKA B TPEX IMyHKTAX 3a/IaHus;
1 Gann BeICTaBIISIETCS CTYEHTY, €CIIM JOMYIIEeHa OIIMOKA B YEThIpeX MyHKTaX 3aJlaHMs;
0 GaoB BBICTABISIETCS CTY/ACHTY, €CJIM OH HE cJjall OTYeT 1o JabopaTopHoil paboTe.

7.2.3. TunoBoii mpuMep BapHAHTA VIS KOHTPOJIbLHOI0 3aHATHA T10 J1a00pPaTOPHOI
padore

Tema «3.J1eRTpuqec1me ey MOCTOAHHOIO TOKA. OcHOBBI IJTEKTPOHUKN



3aganue

R3 Rs

KommuectBo Y3JIOB B BHCKTqueCKOﬁ OCIIH PABHO ...

OrnpenenuTb CONPOTUBIICHHUE
Harpy3Ku akTUBHOTO
nByxnojtocHuKa. R1=40 OwM,
R2>=10 Om, R3=10 Om, R4=40
Owm,

Rs=10 Om.

BI)Ipa)KeHI/Ie TOKAa Ha TAHHOM Y4YaCTKC LN 6yI[eT UMCTH BU]J ...

B nuHelHON 37eKTpUYeCKON e

E IIOCTOSTHHOTO TOKa

[]RH E=30B,Ro=10M, RE=2 Om.
[TokazaHue BOJBTMETPA COCTABUT

Ro _B.

B npuBenenHoit tnHeHHON
3IEKTPUYECKOH 1€ TTOCTOSHHOTO
E TOKa
[]RH E=80B,Ru =10 Om.

B cornacoBaHHOM pexume paboThI
Ro MOIITHOCTh B Harpy3Ke COCTaBHT ...
Br.

BapwnaHnTsl 0TBETOB:

@) XOJIOCTOT'O XO/1a;

[Tepenaya MakCHMaJIbHOW MOIITHOCTH OT UCTOYHHKA B | 0) HE 3aBHCUT OT peKHUMa
Harpy3Ky IpOMCXOIUT B PEKUME ... paboThI;

8) KOPOTKOT'O 3aMbIKAHUS;

2) COTJIacOBaHHOM

B anexTpuueckoil enu nocTossHHOTO
@ TOKa MOKa3aHUs aMIIEpMETPOB U
r BOJIETMETPa COOTBETCTBEHHO PaBHBI |y

=6 A, la2=12 A,
Uv = 54 B. Tornma BenmnunHa

COIIPOTHUBIIEHUS pe3ucTopa I paBHA
... Om.




B HenuHEHON 3NIeKTpUIeCcKOr IIenu MOCTOSTHHOTO Toka |1 = 1,5 A, r=20
Owm,
torma l...A
0 L (A)
8, 3 7
2 /
1 //
- = = U (B)
0 10 20 30 40 50
B HenmMHEWHOM AJIEKTPUYECKOM 1enu mocrtossuaoro Toka 1 =2 A. U=...B
r(l)
l2 1 (A)
I, r(l) 3 wZ
9.
, O 2 )
v
1 e
B U (B)
u_, L 0O 10 20 30 40 50
Ecimu R =10 OMm, VD — naeanbHbie
10. muonel, E =40 B, To amnepmetp
PA1 mokaxer 3HaueHue TOKa... A

Tema «J/InHeliHbIE AJICKTPUYCCKHUE LECITH ITEPEMEHHOT0 TOKA»

Ne 3aganue

MrHOBEHHOE 3HAUCHUE HATPSDKEHUS TIPEICTABIICHO CHHYCOUIATTbHOM (DYHKITUCH:
1 i(t) =80sin(at —607) A.

3anummre KOMILVICKCHYIO aMILIMTY/1ly 1 KOMILJICKC JIeicT BYIOLLCT'0 3HAYCHUS TOKA.

XL r }ﬁ,
2 |

KommiekcHoe conportusnenue Z npu XL = 20 Owm, r =40 Om u Xc =70 Om
B aJire0Opandeckoit popme 3amuIeTcs Kax ...




b

B 3anaHHO# 371€KTpUUECKOH 1IENH IEPEMEHHOI0 TOKA BBIPAYKEHUE JIJISl TOKA UMEET

BUL ...
=8 e e a gt Ecnu B anekTpuyeckoi nemnu
—»> —» MEPEMEHHOT0 TOKa, HANPSHKEHUS
Ul Uz Ha y4JacTKax IeMH
U U3 — U1=40B, U>=30B, Us=60B,
TO TpUJIOKeHHOE HamnpshkeHue U
paBHoO ... B.

&

Onpeaenure napaMeTpbl 1 H300pa3uTe cXeMy 3aMellleHUsI ABYXIIOJTHCHUKA,
TOK M HANPSI’)KeHHE KOTOPOr0 BhIPAKeHbl (PYHKIHAMM:

i(t) =2v/2sin(wt +90°) A;
u(t) =100sin(awt + 45°) B.

B BHGKTqueCKOﬁ eI IIEPEMCHHOI'O TOKA 3aKOHbI U3MCHCHHA
TOKa W HAIIPAKCHHUA UMCIOT BHU/:
i(t) =4 sin(wt - 15°) A, u(t) = 35 sin(wt + 45°) B.
AKTHBHAA MOINHOCTD HEIIH PpaBHA ... Br.

Xc
| r XL

a = b
B snextprueckoli nenu nepeMeHHOro TOka MrHOBEHHBIE 3HaYEHUs TOKa U
BXOJIHOT'O HaNpsHKCHUS paBHBI:

i(t) =10 \/E -sin(wt + 70°) A, u(t) = 20 \/E -sin(wt + 70°) B.
Hanpspkenune Ha konneHcarope UL = 40 B.
BennuuHa conpoTuBieHus Xc paBua ... OM.

o
q L B cummerpuuHoii TpexdazHoit
’ —— Lenu, JuHeitHoe Hanpsbkenue Uj =

a

300 B. Ecnu conportusienue ¢asbl

o] }— «a» 3aK0poY€eHo, TO (pasHoe

——
Hanpspkenue Ue paBHoO ... B.
(8 { ]




B cummeTpuuanoit TpexdazHoit
1enu, nmuHeitHoe Hanpspkenue Uj =
100 B. ITociie 0OpbIBa TMHEHHOTO
npoBoja C, moka3zaHus
BOJIbTMETPA 3JEKTPOMArHUTHOM

CUCTEMBI paBHBHI ... B.

10

3 CUMMETPUYHOH Tpexda3zHOo 1ernH,
nuHelHoe Hanpspkenue Uy =
100 B. Ecnu conpotuBienue

dazbl 2y = 80 Om, TO
[I0OKa3aHUs aMIIepMeTpa
IJIEKTPOMAarHUTHOW CHCTEMBI
paBHbBl A. OTBeT OKPYIJINTH
J0 LeJbIX YHCeJI.

11

B cummerpuuHoii TpexdaszHoit
LIeNH, TIOKa3aHus IpubOpoB
BOJIbTMETpA U aMIlepMeTpa

COOTBETCTBEHHO PaBHBI

UvzﬁB, 1,=4 A.

A
V3
[Tokazanus BarT™MeTpa
paBHHI ... BT.

Tema «MaruuTHble uenu. TpancopmaTopsl U dJ1eKTPHYECKHE MALLTHHBD)

Ne 3agaHue
B marnutHo# nenu ¢ nocrossunon MJIC, anmHa cpeaHeil CUiioBoM JTMHUN
1 | marautonposona lcp = 0,5 m. [To oOmMoTKe, nMerorieit 50 BUTKOB, TedeT Tok | = 15

A. HampspkeHHOCTh MarHUTHOTO TOJISI, CO3/1aBaeMON KaTyIIKOW paBHa ... A/M.

B marautnoi nernu, MJIC F = 60 A co3aet B 3aMKHYTOM MarHMTOIIPOBOJIE TTIOTOK

2 @ = 0,04 B6. MaruuTHOE CONPOTUBJIEHHE MATHUTONPOBO/A PaBHo ... [H ™.
Ecnu Benmmunua MJIC F =200 A, miuna cpeaneit muauu lep = 0,5 M,
TLIOMIA/Ib TIOMEPEYHOT0 CeueHust MarHuTonpoBoga S = 1-102 M? u mana
OCHOBHAasl KpUBasi HAMarHWYMBaHUS MaTepuana cepJIeYHNKa, TO MarHUTHBIN
noToK @ cocTaBuT...BO
S @ Tn | B
Attachments_pshavrilh@y .m_2019=9-13_15—35-2)7
| -
3 © d : D Y pad
w P | 1 /
Lo ——— J
leo H
0 200 400 600 A/m
TpancdopmaTop MOAKIIOUEH K CETH ITepeMeHHoro HanpspkeHus Uy = 100
4 sin(314t), koaddurment tpancdopmanum K = 5.

Yacrota f HanpspKeHUs] Ha BTOPUYHON 0OMOTKe paBHa ... ['I.




Onnodasublii TpaHchopMaTOp MOIKIIOUEH K CETH MIEPEMEHHOTO HAPSHKEHUS
220 B. Ko BropruHO# 00MOTKE IMOKIII0OUEHA Harpy3ka, paccuntannas Ha 100 B.
5 Tok B mepBuyHOI 00MOTKe paBeH |1 =5 A. Ecnu cuurath TpancopmaTtop
UjIcaTM3UPOBAHHBIM, TO TOK Harpy3ku |z paBeH ... A.

Ywuciio BUTKOB MEpBUYHON 00MOTKH TpaHcopmaropa Wi = 100, a BTOpuIHOM W2 =
800. TpanchopmaTop MOIKIIOUEH K UICTOYHHUKY ITEPEMEHHOTO HanpspkeHuem 50 B.
Ecnu Tpancdopmarop HaxoIUTCS B peKUME XOJIOCTOTO X0/, TO HAMPSKEHHUE Ha
BTOPUYHON OOMOTKE paBHO ... B.

HanpsixkeHnue Ha 3a)kMMax TeHepaTropa MOCTOSHHOTO TOKa C MapalieIbHbIM
7 Bo30Oyxaenrem U = 180 B, conporunenue Beei uenu sxopst Rg = 0,05 Om,
BennuuHa Toka B sikope |y =200 A. Bennmuuna 3/IC reneparopa paBHa ... B

Onpez[eJme YaCTOTy BpallCHUA MArHUTHOI'O I10JIA nl ACUHXPOHHOI'O0 ABUTaTCIIA,

C YMCJIOM Iap MOJIIOCOB P =6, €CIIM 4aCTOTA IUTAIOILETO HAIPSKEHHS f1=50 I'm.

OnpenenuTb HOMUHAJIBHYIO MOLUTHOCTh ACUHXPOHHOT'O IBUTaTEIs P wom (KBT),

9 | ecam HOMHHAJIBHBIA MOMEHT Ha BaJly Pa3BUBAEMBIH JIBHUTaTEIEM M =200 Hwm, a

gacrora Bpautenus poropa ,=1900. OTBeT OKPYTIUTH 10 LENBIX.

Kpartkoe onucanue u periiaMeHT BbINOJTHEHHSA

Kaxxnpiii BapuaHT 111 KOHTPOJIBHOTO 3aHATHS COCTAaBJIEH U3 TUIIOBBIX 3a]a4 OIpeIeICHHON
TEMBl, YTO MO3BOJISIET OLIEHUBATh YCBOCHHE CTYJEHTaMHU yyeOHOro marepuana TeMmsl. VcnblTaHue
POBOIUTCS B NHCbMEHHOW (popMe M Ha pelieHne 3aJaHHOr0 BapHaHTa oTBoAWMTCS 1,5 daca
ayJUTOpHOro BpeMeHH. llpeanoskeHHbIN BapHaHT MO KaXIOM M3 TE€M COIEPKUT OIpPENeIeHHOE
KOJINYECTBO 331a4. MaKCHMaJIbHOE KOJMUYECTBO OAJUIOB 3aBUCUT OT KOJIMYECTBA 33JaHUM, KOTOpbIE
OLIEHUBAIOTCSI MIPETI0/1aBaTeNIeM B KOHIIE 3aHSTHS.

Kputepun onenkmn:
-1 Gana BBICTABISETCA CTYACHTY 3a KaXK10€ IPABUIIBHO PELICHHOE 3a/1aHHE;
- 0 GayI0B BBICTABIIAETCS CTYJIEHTY, €CJIM OH HE PEeIIn 3a/laHue.

7.2.4. TunoBble 3a1a4u I NPAKTHYECKUX 3aHATHI

Tema «. AHAJIN3 JUHEHHBIX elel MOCTOSHHOIO TOKA)
1. OHpGHGJ’II/ITI) BGHI/I‘H/IHY OKBHUBAJICHTHOI'O COHpOTI/IBJ'IeHI/ISI 11(S20107%1 R

€CJIIn

oKe6’

R1 2(s), R>

] R4
T | 3 ‘

2. B oyeKTpHuYecKOW Lenu IOCTOSTHHOTO TOKa MOKa3aHWs aMIIEpMETPOB M BOJBTMETpA
COOTBETCTBEHHO paBHbI la1 = 6 A, laz = 12 A, Uy = 54 B. Omnpenenure BeTMYUHY CONPOTUBICHUS
pesuctopa I [Om].



3. Onpenenuth HanpspkeHue Uab, ecmn E1 = 10B, E2 = 5B, 11 =54, 12 =24, Ri = 10m, R2 =

30m.

5. OnpenenuTe HampsHKEHUE MEXAY TOUKaMHU d U 6, YKa3aTb B KaKUX pexumax padoTaroT

ucrounnku DJIC, ecnu E1 =603, E2 =103, R1 =300x, R2 =200m.

e

Tema «AHaIU3 Heneil CHHYCOMJAIBHOI0 TOKa»
1. HOJ’Iy‘lI/ITB BBIPpaXXCHUSA MTHOBCHHBIX 3HAUYEHHUI TOKAa U HaIIPsSXKCHUA, a TaKKC HaWTH uxX
JICHCTBYIOLME 3HAYEHHUs, €CIIU TOK U HANPSIKEHHUE U3MEHSIOTCS 110 CUHYCOUJAIbHOMY 3aKOHY C

yacToTon f , AMIIIUTYABI TOKA U HAIIPSKCHUS |m, U m. Ha9aJIbHBIC (1)8.3]:1 TOKa U HAIIPAKCHUSA l//| )

Yu-
2. 3anuimMTe 3aKOH M3MEHEHUS  TOKa i3 (t), ecmm il =10 -Sin(a)t +145°) ,

i, =5-sin(at —35°).




3. Onpeznenure MOIyNb MOJHONO CONMpOTHBIeHUs uerwm, ecnu =4, X =4, Xc =2.

KadecTBeHHO MOCTpONTE BEKTOPHYIO THarpaMmy.
r XL

4. 3amucath B anreOpanyuecKkoil W TOKa3zaTenbHOW (opmMax BBIpOKEHUE I TOJTHOTO

KOMIUIEKCHOTO COIPOTHUBIICHUS MHIYKTMBHOM KATYIIKH C IIapaMEeTpaMu RK =3OM, L=12,7
MI'H, f =50 I'u. ITocTpouTh HA KOMIUIEKCHOM INIOCKOCTH TPEYT'OJIBHUK COIPOTUBIICHUMN.

5. Onpenenuth akTuBHYIO (P), peakTuBHYO (Q) 1 monHyI0 (S) MOIIHOCTH IENH, €CITU 3aKOH
U3MEHECHHS TOKA U MPUIIOKEHHOr0 Hanpsukenus: | = 4 sin(ot - 30°) A, u = 25 sin(wt +30°) B.

Tema «JiekTpryeckne Henu TpexgasHoro CHHyCOU1aJa1bHOI0 TOKAa»

1. Boner™erp mokaseiBaer 380 B, ¥ =10 O0wm. Onpenenure pa3ubie U JIUHEHHBIE TOKH MTPH
YCIJIOBHH, YTO MPOBOA A 000pBaH.

A

C

2. ®a3Hble TOKU CUMMETPUYHOTO Tpex(azHOro NoTpeOUuTess: paBHbI | ab — Ibc = Ica =12A.

Kaxumu Oynyt a3Hbie u IMHENHHBIE TOKHU B Cllydae, €Cliu
- haza «bcy» obopsana;

- TuHeHbIN poBoa «C» 0b6opBaH?
A & .

C# .
3. B cummerpuuHoit TpexdazHol nemnu, guHeiiHoe Hampsbkenue Ujn = 75 B. Ecam
COMpoTHUBIIEHUE (a3bl «a@» 3aKOPOUYEHO, TO (ha3HbIE HAMPSKEHUS IPUEMHUKOB PaBHHI ... B.

[

A —e— 1
— U,
B#—-A 1—o
—s Uy
Cso { }




4. B cummMeTpuuHO# TpexdaszHOH IenH, MoKa3aHusl MPUOOPOB BOJIBTMETPA M aMIiepMeTpa

80

3

HaIIPSDKEHUH U ONIPEJEIUTh II0OKa3aHUE BAaTTMETPA PaBHHI ... BT.

A

COOTBETCTBEHHO paBHbl U, = B, 1, =5 A. IlocTpouTh BEKTOPHYIO JHArpaMMmy TOKOB H

C

Tema «MaruutHblie nenu. TpancdopmaTopsl v JjIeKTPpUUYECKHE MAIIMHbBD)

1. Ecnu Benmmunna MJIC F =200 A, minHa cpenueit auauu lop = 1 M, mutomaas nomnepeyHoro
cedennst S = 1102 mM? MarHMUTONMPOBOJIA M JaHA OCHOBHAS KPHBAas HAMATHWYHBAHMA MaTepHasa
CepAEYHUKA, TO MAaTHUTHBIN TOTOK @ COCTABUT. ..

S @ Ta |B
"
° d : P Y
W ay P 1 1 —
o— o A
_II\ 4/
lep H

0 200 400 600 A/m

2. MouHOCTh MOTEeph B MeAM OAHO(A3ZHOrO TpaHchopMaTopa NP HOMHHAIBHOM TOKE
nepBuaHOi 00OMOTKH |1y = 10 A paBra 200 Bt. Eciu npu HarpyxearoMm Tpanchopmarope Tok |y =9
A, TO MOIIIHOCTB TIOTEPh B MEIIU paBHa ... BT.

3. IlepBuunas 0OMOTKa TpaHCc(hOpMaTOpa NOJKIIOUEHA K CeTH EPEMEHHOr0 HamnpspkeHus Uy
=222 B, wactoroii f = 50 I'i. MarHUTHBI# HOTOK B MArHUTONPoBOzie Pm = 2-10 2 B6. Unco BUTKOB
NEepBUYHON 0OMOTKH TpaHc(hopMaTopa Wi paBHO ... BUTKOB.

Tema «JiiekTprUYecKne MAITHHBD)

1. HanpsbxeHne Ha 3a)KUMax reHepaTopa MOCTOSTHHOTO TOKA C MapajuIeIbHBIM BO30YKICHHEM
U (B), conpoTtuBienue Beceit nemnu sikopsa Ry (Om), BenuuuHa Toka B sikope lg (4). Bemmunna 3/1C
reseparopa paBHa ... B.

2. Hanpsxkenue Ha 3aKMMax reHepaTopa MOCTOSTHHOTO TOKa € apaJuleIbHBIM BO30YXK/I€HUEM
U = 230 B, conpoTuBieHue napamienbHoi 00MOTKH Bo30yxaeHus R, = 115 Owm, conmpoTuBieHne
1enu Harpy3ku Ryuq.p = 2,3 Om. Bennumnna Toka B sikope reHepartopa |z paBHa ... A.

3. HomuHanbpHBIE TapaMeTphl ABUTaTENs MOCTOSHHOIO TOKA MapajuleIbHOTO BO30YKIEHUS:
HOMUHAJIBHBINA TOK luon = 100 A, conpoTuBiienue sxkopst Ry = 0,1 Owm, Hanpspkenue cetu U = 165 B.
Ecnu myckoBod TOK He JOMKEeH MpeBblaTh 1,510y, TO BETMYMHA CONPOTUBIIEHUS ITYCKOBOTO
peocraTa paBHa ... OMm.

4. HoMuHanbHbIEe TapaMeTphl IBUTATENSI TOCTOSTHHOTO TOKa MapajuIeIbHOTO BO30YKICHUS:
MoJIe3Hasi MOIHOCTh Ha Balny P2uon = 8,5 kBT, HOMUHaNBHBIN TOK lion = 50 A, HOMHHANIBHOE
Hanpsbkenue U = 200 B. KIIJI nBuratesns B HOMHHAJIBHOM PeXHME PaBHO ... %o.



5. OmpenenuTb MOUIHOCTh, MOTPeOisieMyl0 TpeX(a3sHbIM ACHHXPOHHBIM JIBUTaTEJIEM C
¢da3HBIM pPOTOPOM, a TAaKXKE CYMMAapHYI0 MOIIHOCTh BCEX MOTepb. HOMHHAIBHBIE MapaMeTphl

JBUTATENs: OJ€3Hast MOIIHOCTL Ha Bally P2 = 30 xkBm, n =288 %,.

KparTkoe onucanue u perjiaMeHT BbINOJHEHHSA
TunoBsle 3aauu, MO3BOJIAIOT OLIEHUTh M TUArHOCTUPOBATh 3HAHUE (PaKTHUECKOro MaTepuala
(6a30BBIE IOHATHS, ATITOPUTMBI, (PaKThI) U YMEHHE MTPABHIBLHO NCIIOIB30BATh CIICIIMATbHbBIC TEPMHUHBI
U MOHATHS, y3HaBaHUE 0OBEKTOB U3YUYEHUs B paMKaX ONPEAEICHHOr0 pa3/iena JUCHUIUINHBL
CryneHTy npeajaraercs pelnTh 3aJa4i ONPEeIEHHON TeMBI Kypca.

Kpurepun ouneHku:
- 2 GaJi1a BBICTABIISIETCS CTYACHTY, €CIIU PEIlIEeHbl IPABUIBHO BCE MPEUI0KEHHBIE eMY 3a/1a4H;
- 1 Gayn BBICTABISICTCA CTYACHTY, €CIIU 33/1a4H PEIICHBI C OINOKAMH;
- 0 GaJIJI0B BBICTABIISIETCS CTYIEHTY, €CJIM OH HE PELINII IPEITIOAKEHHbIE eMy 3aJauu.



7.3. OueHo4Hble cpeacTBa AJS NMPOMEXKYTOYHOH aTTecTAllMU N0 HMTOraM OCBOEHUS

AUCHHUILTHHBI

7.3.1. Bonnpochl K NpOMeKYTOYHOI aTTecTaluu

Cemectp _4_
Ne
u/n Bonpocskl Kk 3k3aMeny
1 3agauu >nekTpoTexHuku. Knaccugukanus u oOnye xapakTepuCTUKH HEHeH.
2 DJIEMEHTHI JEKTPUUECKUX 1enel. Pexumbl paboThl 3JIEKTPUUECKON LEMH.
3 HcTOUHMKH DIEKTPUYECKON HHEpruu. BoibTaMIlepHblE XapaKTEPUCTHUKH HCTOYHUKOB.
MomaocTts uctouyHukoB. KIIJI ncTOUHMKOB.
4 Hanpsoxenue Ha yuactke nenu 6e3 yuéra D/IC u ¢ yuérom D/IC. Ilpumenenue 3akona Oma
JUIs pacuéTa 3JEKTPUUECKON LENH IIOCTOSHHOTO ToKa. MeTos cBEPThIBaHMS.
S) ITpumenenne 3akoHoB Kupxroda 1i1s pacueTa 3JIeKTpHUECKUX HEenel NOCTOSHHOTO 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 | CnocoObl npeAcTaBiIeHUs] CHHYCOUAATIbHbBIX MIEKTPUUECKUX BEJINUYHH.
12 | DnemMeHTHI ANEeKTPHUUECKON e CHHYCOUIAIBHOTO TOKA. PE3UCTUBHBIIN HIIEMEHT.
13 | DneMeHTHI ANEeKTPHUUECKON 1N CHHYCOUIATLHOTO TOKA. MIHIyKTHBHBIH JIEMEHT.
14 | DnemeHTHI MEKTPUUECKON e CUHYCOUAAIBHOIO TOKa. EMKOCTHOI 311€MeHT.
15 3akon Oma snekrpudeckod memu R-L-C ajis MrHOBEHHBIX 3HAYCHHH M B KOMIUICKCHOU
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 DJICKTPUUECKUX LIETISX.
19 KoadduuneHnt MouHocTH. AKTUBHASL, peaKTUBHASI U MTOJIHASI MOIIHOCTH LIEMH IEPEMEHHOTO
TOKA.
20 | Pacuér nenu nepeMeHHOIo TOKa C OJIHUM HCTOUYHHKOM.
21 [Ipunmun pabotsl TpéxdasHoro reHeparopa. OCHOBHbBIE OINpeAeNeHUs, BpeMEHHas u
BEKTOpHas juarpaMmMbl. CoelnHeHHs TpeX(pa3HbIX HCTOYHUKOB U IPHEMHUKOB.
22 | Ananu3 Tpéx¢azHoii CUCTEMBI «3Be3a-3Be3/1a». HazHaueHue HyneBoro npoBosa.
23 MaruutHble 1ieny. DJIeMeHThl MarHUTHOM 1ienu. OCHOBHbBIE BETMYMHBI, XapaKTEPU3YyIOIIHe
MarHMTHOE MOJIE.
24 OcHoBHbIE CBOWCTBA (heppOMArHUTHBIX MaTepuanoB. MarHUTOMSITKHE U MarHUTOTBEP/IbIE
MaTEpUAJIBL.
25 | 3akos mosHoOro Toka. Hepa3zseTBiieHHasi MarHUTHasI LE€Nb.
26 Oco0eHHOCTH MAarHMTHBIX Ieneil nepemMeHHoro Toka. [Ipoleccel mnepemMarHUYUBaHUS
MarHuTonpoBoaa. MouHoCTh NOTEph B MarHUTONPOBOJIE.
27 | Tpanchopmatopsl. Kaccudukanus, Ha3HaYeHHE, YCTPOWCTBO W IPUHITHIT ACHCTBUSI.
28 | Pexumbl paboTsl TpaHchopmaropa. BHENHsS XapakTepucTHKa TpaHchopmaropa.




Ne
u/ Bomnpocsl k 3k3ameny
29 Mamuasl octossHHOTOo Toka. Kilaccudukanus, HazHaueHUE, YCTPOWCTBO W MPHUHIUI
neiictBusi. Tunbl BO3OYKIEHUS MAalllMH OCTOSTHHOTO TOKA.
30 OcCHOBHbBIE XapaKTEPUCTUKU I'€HEPATOPOB IOCTOSIHHOIO TOKa. MX 3aBUCMMOCTH OT THIa
BO30OYXKICHMSI.
31 SBnenue peakuuu skops. CrnocoObl yaydlIeHHs KOMMYTAllMM B MAalllMHAX MOCTOSHHOIO
TOKA.
32 JIBuraTeny MOCTOSIHHOIO TOKa. MeXaHn4ecKue XapaKTepUCTUKH JBUTATENIEeH TOCTOSTHHOTO
TOKA Pa3JIYHBIX THIOB BO30Y)aeHUs. O01acTh MPUMEHEHUSI.
33 | Ilyck, perynupoBaHue 4acTOTHI BpALIEHUS] M TOPMOKEHHE IBUTATENICH MOCTOSIHHOTO TOKA.
34 MaHII/IvHBI NEPEMEHHOr0  TOKa. Knaccudukanus. AcuHxpoHHBIE MamiuHbl. HasHauenwue,
YCTPOMCTBO M MPUHIMI JICHCTBUS.
35 Pexxumbl paboTel TpEXpazHOH aCHHXPOHHOM MaIUHBL. MOITHOCTB, moTepu dHepruu u KITJ]
ACMHXPOHHOT'O IBUTaTEJIsL.
36 PaGoune u MexaHWYeCKHE XapaKTEPUCTHUKU AaCHHXpOHHOro asurarens. OOmacTh
npuMeHeHust AM.
37 | Ilyck m MeToapl perynTupoBaHus YacTOThl aCHHXPOHHOTO JIBUTATEIS.
38 | Cunxponnble MamnHbl. HaznaueHue, yCTpOHCTBO M MIPUHIIMIT JCHCTBHUSL.
39 [TonynpoBoaHuku. O61mue ceenenus. TUnsl IpoOBOAUMOCTEN MOJIYIPOBOIHUKOB. CBOMCTBA
p — n-nepexoja.
40 | TlomynpoBogHHKOBBIE 110AbI. THIEI 10 (HYYHKIIMOHATILHOMY Ha3HAYEHUIO.
41 | IonynpoBoAHMKOBBIE BRIIPAMUTENN. THIIbI, HA3HAUEHUE.
42 | TlomynpoBoanukoBbld Tpuoja. HazHaueHue, TUIIBI, peKUMBI pabOTHI.
43 | Tpanszuctop. Cxemsl BKIroYeHHS. OCHOBHBIC OCOOCHHOCTH 10 YCHUJICHHIO, HA3HAYCHHUE.
44 [TonynpoBonHuKOBbI THUpUCTOp. Tunbl. Pexxumbl pabotel. Ha3znauenue u obnacth
MIPUMEHEHUS.
45 | Hcrounuku BropuyHOro 3iekrponutanus. CtpyktypHas cxema. HasHaueHue.
16 OCHOBBI aHAJIOTOBOM 3JEKTPOHUKH. OnepaoHHbIi ycuinTeNb. Tuibl 00paTHOM CBS3M B
oV.
47 | OcuHoBuble GyHKIINH, peannzyembie OY.
48 | OcHoBBI IM(POBOH >1eKTPOHUKH. JIornyeckue sneMeHTsl. Jlornyeckue QyHKIMH.
49 | Mukpomnpoueccopasle cpenctBa. Haznauenme. CTpykTypa MUKpOIIpOIIECCOpA.
Onextpuueckue wusMepeHus. OOmMe CcBeACHUA. OIJEKTPOMEXaHWYEeCKHe MNpHOOpBHI:
50 | MarHMTORJEKTPUYECKOH, HJIEKTpOMarHUTHON cuctemsl. [lpuHuMn neiictBus, o0aacTh
IPUMEHEHHS.
51 [Tpubops! PAEKTPOAMHAMUYECKON U HHAYKIIMOHHOMN cucTeMbl. [IpuHIUm 1eicTBUS, 001aCTh
IPUMEHEHHS.
7.3.2. Kputepuu U HOPMbI OLEHKH
dopma
Cemectp NpoBEACHIS Kpurepun u HOpMBI OLEHKH
NPOMEKYTOYHOM
aTTecTanuu
4 DK3aMeH (o «OTJIMYHOY 80-100 6amnoB
HAKOIUTEIIEHOMY «XOPOIIOY 60-79 GamioB
peUTHHTY) «YJOBJIETBOPUTEIHHO 40-59 oamos
«HEYJIOBJIIETBOPUTEITHHO» 0-39 Gayos




8. YueOHO-MeTOIMUYECKOEe M HH(POPMALIMOHHOE 00ecnedeHne THCIUTITUHBI

8.1. O0s3aTesIbHAs JUTEPATYpa

Tun (y4yeOHHK, yueOHOe

KoaunuecTBo B
HAY4YHOMH

Ne nocooue, yueoHo-
ABTOpPBI, COCTABUTEJIH 3arsiaBue (3aroJI0BOK) Ton u3nanus oubamnorexe /
n/n MeToaAnYecKoe nmocoomue,
IpaKTHKYM, Ap.) HanmeHnoBanme
P > AP 3BC
1 | Banos N.U. ,ConoBreB DNEKTPOTEXHUKA U OCHOBBI JIEKTPOHUKH " "
I J1., ®posios B.S1. yueOHUK 2019 OBC "Jlanb
2 | Epmyparckuii [1.B., DJEKTPOTEXHUKA U SJICKTPOHUKA y4eOHHK 2019 3BC "IPRbooks"
JIbrukuna I'.I1., Munkua
10.b.
3 | Komuccapos 10.A., OO011as HIEKTPOTEXHUKA U DIIEKTPOHUKA yueOHUK 2019 BBC "Znanium,
ba6oukun I'.11. com”
4 | AaucumoBa M.C., [lonoBa | DNEKTPOTEXHUKA U SJEKTPOHUKA KYpC JIEKIIUI 2019 OBC "Jlanp"
n.C.
8.2. JlonosinuTeIbHAS JIUTEPATypa
Tun (yueOHuk, yueoHoe Ko::ql(:}clzl;lo B
Ne nocooue, yueOHo- y
ABTOpBI, COCTABUTEIN 3arsiaBue (3aroJi0BoK) I'ox u3panus ondauorexe /
n/n MeToinYecKoe mnocooue,
NpPAKTHEYM, Op.) HanmeHnoBanue
P > AP- 3BC
1 | lnsikoB C.B, Haraes [I.A, | DneKTpoTE€XHUKA U 3JIEKTPOHUKA! n1a0opaTOpHBIit 2019 Penosuropnii
[ITaBpuna H.B MPAKTUKYM Ty
2 Haraes JI.A, lllnsixos C.B DIEKTPOTEXHUKA U AIIEKTPOHUKA Y4e0HO-METOUUECKOE 2015 Pocaoucrant
[2JIEKTPOHHBIN KOHTECHT] mocooue http://edu.rosdista

nt.ru/course/view

php?id=332



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. Ilepeyenb mpogecCHOHAIBLHBIX 0a3 JAHHBIX U HH(POPMAIMOHHBIX CHPABOYHBIX

cUCTEM
— NEICON[DnekTpoHHBIH pecypc] : 2IeKTpoHHAss HHGOPMAIIHS | apXUB HAyYHBIX KypHa-

joB. — Mocksa : HOMKOH, 2002— . — Pexxum goctyma : heicon.ru/resources/archive. — 3ari. ¢
JKpaHa. — 3. pyc., aHIIL

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

— Scopus[Dnekrponnsiii pecypc] : pedeparuBHas 6a3a mannbix. — Netherlands: Elsevier,
2004— . — Pexxum jmocTyma : SCOpUS.com. — 3ari. ¢ 3kpana. — S13. pyc., aHri.

— Elibrary[ DnekTpoHHbIi pecypc]| : HayuHas 3JeKTpoHHas Oubamoreka. — Mockpa : HOB,
2000- . — Pexxum moctyma : elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., aHrL.

— Ilpumepnl pemnieHus] TUIOBBIX 3a7ad IO SJIEKTPOTEXHUKE [DJIEKTPOHHBIM pecypc] -
http://fishelp.ru/toel/

— Y4eOHUK 110 3JIEKTPOTEXHHUKE [ DICKTPOHHBIHN pecypc] - http://www.treugoma.ru/book/

— Pecypc y4eOHHMKOB IO 3JIEKTPOTEXHUYECKOMY HAIPaBJICHUIO[ DNEKTPOHHBIA pecype]| -
http://mexalib.com/view/20285

8.4. IlepeyeHb MpOrpaMMHOIo odecredeHust

Ne Hanmenosanme IO PexBU3HUTHI norongpa
n/n (naTa, HOMep, CPOK /1eliCTBHUS)
1 Windows: noroop Ne 757 ot 04.07.2018, cpok

WinPro 10 RUS Upgrd OLP NL Acdmc JecTBUS — OECCPOUHO;
KoHTpakT Ne 1653 ot 14.12.2018, cpok

NEHCTBUSI — OECCPOYHO

2 Office Standard:
Office Stdandard 2013 Russian OLP NL
AcademicEdition

KOHTpakT Ne 690 ot 19.05.2015, cpok
JeicTBUS — OECCPOUHO

Office Stdandard 2016 Russian OLP NL noroBop Ne 757 ot 04.07.2018, cpox

AcademicEdition

Office Stdandard 2016 Russian OLP NL
AcademicEdition

neicTBus — 6ecCPOUHO

koHTpakT Ne 727 ot 20.07.2016, cpox
JefcTBUS — 6eCCPOUHO

Mirapolis Human Capital Management

HIeH3UOHHBIH 1oroBop Ne 42/02/22-K ot

02.02.2022, cpok neiictBust — 10
31.08.2022



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

00pa30BaTeILHOIO MPOIECcca Mo THCIUTLINHE

8.5. Onucanue MaTepHAJIbHO-TEXHHYECKOI 0a3bl, HEOOXOAUMOM AJIsl OCYyIIeCTBJIEHUS

HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0UHeTOoB, 1a0opaTopuii, MACTEPCKUX U
Ne AP- 00EKTOB 151 NPOBECHUs . IlepeyeHb 0OCHOBHOTO 000PY/10BAHMS
/I | NPaKTHYECKHUX U J1a00paTOPHBIX 3aHATHIA,
NOMeleHUuH JJIsI CAMOCTOATEILHOM
padoTHI 06y4aIuXcsi (HOMep ayTuTOPHH)
YueOHast ayTUTOpHS AJ1sl IPOBEACHUS Croubl YUEHUYECKHE JBYXMECTHBIC
3aHSATUHN JIEKIMOHHOTO THMA. YueOHas (MOHOOIIOK), CTON YYEHUYECKU I
ayIUTOpUs AJI IPOBEACHUS 3aHATUI TPEXMECTHBIA ~ MOHOOJIOK, CTON
CEeMHMHAPCKOT0 THIa. Y4yeOHas ayAuTOpHs JUIsl | mpenojaBaTeabCKHid, CTYH
1 | KypcoBoro npoekTHpoBaHus (BBIMIOJIHEHUS IpernoAaBaTeNIbCKUM, JI0CKa ayAuTOpHas
KYPCOBBIX paboT). YueOHas ayAuTOpHsl s (memoBasi), kadenpa, SKpaH, MPOEKTOP,
MPOBEJICHUS TPYIIOBBIX U UHIUBUIYAIbHBIX | IPOILIECCOP, HKATIO3U
KOHCYJIbTallMi. YueOHas ayuTopus AJs
MIPOBEJICHUS 3aHATUI TEKYIIEro KOHTPOJIS U
NPOMEXKYTOUHOM arTectanuu. (3-609).
Croubl ydeHHUYECKUE,
CTOJI IPENOIABATEIbCKUM,
JHocka-1ceximoHHast
Crynbs,
Jlaboparopus "INEKTPOTEXHUKA U Mkad.
2 | onexTpoHHKa". YueOHas ayAuTOPHS LIS JleMOHCTpallOHHbIE TIAKaTHI.
npoBe/eHuUs TabopaTopHbIX padoT. (D-606). YHuUBepcaabHbIE CTEH/IBI 110
NEKTPOTEXHUKE U JIEKPOHUKE IS
BBITMOJTHEHHSI TAOOPATOPHBIX paboT.,
JlBuratens acuHXpoHHBIN, Ocuuiiorpad,
KoMmIuiekT uzmep, K505, K550, BonbTmeTp.
JlaGopaTtopust "DneKTpOTEXHUKA U Cromsr nabopaTopHEIE, CTOJIBI
ANIEKTPOHUKA. DIEKTPUYECKHE MAllIUHBL." YYEHHUYECKUE JIByXMECTHbIE (MOHOOJIOK) ,
VYyeOHast aynuTopus AJi IPOBEICHUS CTOJIBI IpenoaaBaTelbCKue, CTYJbs
3aHATUI CEMUHAPCKOTO TUIIA. mpenoaaBaTeNbCKue, JO0CKa ayauTopHas
VYuebHast ayIuTOpHs i1 KypCOBOTO (MenoBast) , IBUTaTenau, BBOJAHOW aBTOMAT
MPOEKTUPOBAHUS (BBIMOJIHEHHS KyPCOBBIX JIEKTPOIHEPTUH, BOJITMETD,
3 | pabor). ocumuiorpad, Peocrater-K505, K550.
VYyeOHast ayTUuTOpHsL UI IPOBEIECHUS
TPYIIOBBIX W WHIWBUIYaTbHBIX
KOHCYJIbTAIUI
VYyeOHast ayuTopus AJi1 IPOBEICHUS
3aHATUN TEKYILIEro KOHTPOJIS U
NPOMEXKYTOUHOM arTecraimu (9-614).
4 [Tomemenue st caMocTOsATENbHOM paboThl | CTOMBI, CTYIIbS, KOMIIBIOTEPHI
oOyuaromuxcs (I'-401)
[Tomemenue st camocTosTeNbHOM paboTel | Jlocka aynutopHas (MenoBasi), CTOJIbI
5 | obyuaromuxcs (C-508) YUEHUYECKHUE, CTOJI IPENOJaBATENIbCKUM,
CTYJbS, CTEHIbI, ITKA(BI.




