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Pabouyto mporpamMmy cocTaBuiI(H):

TOIIeHT Kadenpsl «DIeKTpocHa0KEeHHE U dNIeKTpoTexHuKay, [1InsikoB C.B.
(Oondicnocmy, yuernoe 36anue, cmenetsb, @amunusa U.0.)

cTapIuuii mpenojgasarenb Kadeapsl «eKTpocHa0XKeHne 1 AIeKTpoTexHukay, llaspuna H.B.
(OondxcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUTUTHHBL:

o OrcyrcTByer

Penensent

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

Pabouas mporpamma aucuuruiHbl coctaBieHa Ha ocHoBanuu ®I'OC BO u yuebHOTO
11aHa HanpasieHus noarotoBku 13.03.03 DHepreTnyeckoe MaIMHOCTPOEHUE

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

COI''TACOBAHO

Z[I/IpeKTOp I/IHCTI/ITYTa OCCIUIIOTHOM aBHallvu 1 OCCIUIIOTHBIX MOOHMIIBHBIX CHCTEM

« » 2023 1. A.A. llleBrioB

(noonucw) (1.0. Damunus)

YTBEPXIEHO

Ha 3acenanuu xadenpsr
«DIEeKTPOCHAOKEHHE U DIIEKTPOTEXHUKA»

(mpotokomn 3acenanus Ne 3 ot «20» centsops 2023 r.)



1. Ileaib 0cBOEHUA TUCHUILIUHBI

]_IeJ'IB OCBOCHHA JUCHUIIIMHBI — q)OpMI/IPOBaHI/Ie Hpe,I[CTaBJ'IeHI/Iﬁ 0 COBPEMCHHBIX

Croco0ax MOJIY4YeHMs] JJIEKTPUYECKOM HHEpPruu,
TEXHOJIOTUYECKUX IMPOLEccaX MAIIMHOCTPOUTENBHBIX IPOU3BOJICTB, CUCTEM aBTOMATU3ALIUH,
yIpaBJIEHUS, KOHTPOJIS U TUAarHOCTUKU IPOAYKIIHH.

ee 3(h(EKTHBHOM WCIOIB30BAHUU B

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

I[I/ICI_[I/IHJII/IHLI N MPAKTUKH, HA OCBOCHHUH KOTOPBIX 6a3preTc;1 JaHHasg JUCHUIIIINHA:

Bricmas maremaTnka, Ou3uka.

JIMCUUIUINHBI U IPAKTUKH, U1 KOTOPBIX OCBOEHHE JaHHOH JUCIMITIIMHBI HEOOXOMMO
Kak npenuectyromee: «CuinoBasi 3J€KTPOHUKA», «DJIEKTPOHHBIE CUCTEMBI YIIPaBJICHUS B

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

OeCHUIOTHBIX MOOMJIBHBIX CHCTEMAX U KOMILJIEKCAX ).

dDopmupyeMbie U HNuauxaropsl
KOHTPOJINpyeMble AOCTH/KCHH S IInanupyemsle pe3yJabTaThl 00y4YeHHS
KOMIIeTeHIIUH KOMIIeTeHI U

OIIK-4 OIIK-4.7 3HaTh:  3aKOHBl  JJIEKTPUYECKUX U
Criocoben JleMoHCcTpUpyeT MarHUTHBIX Leneld; MPUHLUUIBI paboThl
IPUMEHSITD B MOHWMaHKE MPUHIUIA | TPAHC(POPMATOPOB M DJIEKTPUUECKUX
pacuerax NEeNCTBUS MaIllMH; OCHOBBI 3JIEKTPOHUKH.
TEOPETUYECKHE ANEKTPUUYECKUX U YMmeTs: MIPaBUIJILHO BbIOMpAThH
OCHOBBI pab04nX AEKTPOHHBIX HEOOXO/IUMBIE  3JIEKTPOTEXHUYECKHE U
IIPOLIECCOB B YCTPOWCTB 3JEKTPOHHbBIE YCTPOWCTBA,

SHEPTCTUICCKUX
MalIuMHax "u
YCTaHOBKaxX

IMPUMCHUTCIIBHO K KOHKpCTHOﬁ 3aaa4c.

Biamers: HaBbIKaMHM pacueTa IMPOCTHIX
JJEKTPUYECKUX W MArHUTHBIX LEMNeH;
WCIIOJIb30BAHUSI U3MEPUTEIIBHON TEXHHUKHU
B DKCIIEPUMEHTE.




4. CTpyKTYpa H coJepKaHue TUCUUIINHBI

DopMBbI TEKYLLET0

Bun . KOHTPOJIA
Mopayasb (pa3aen)| y4deOHO¥ HaHMeHOBaH{Ie TEM 3ansTi Cemectp Ob.em, Bamabl Hurepakrus, (HauMeHOBaHMe
(y4eOHOI1 padoTHI) 4. 4.
padoThI OLICHOYHOI'0
cpeacrsa)
DieKkTpoTexHuKa U | JIek. 1. Pacyer ayeKTprUUYECKUX Lenen 5 4 - - -
PIICKTPOHHKA MOCTOSTHHOTO TOKa
2. Pacuer aeKTpUUeCcKUX Lenei
MEPEMEHHOTO TOKa
3. Pacuer MarHUTHEIX LIENIEN U
OCHOBHOTO 3JIEKTPOTEXHUYECKOTO
o0opynoBaHus
4. OCHOBBI ANEKTPOHUKHU
Cp. W3yueHue 31eKTpOHHOro yyeOHUKa 5 100 5 - (O3HaKOMJICHHE C
PIICKTPOHHBIM
yaeOHUKOM
Cp. [IpoxoxaeHne mMpoMeEKYTOUHBIX TECTOB 5 20 10 - [TpoMexxyTouHbIE
TEeCThI
Cp. BrinosiHeHNE MPAKTUYECKHUX 3aJaHUI 5 51 35 - [IpakTueckue 3aganus
Cp. Brinonnenue nabopaTopHbIX padoT 5 30 20 UlaGopaTopHble paboThI
KonTpons |[loaroroBka K UTOrOBOMY TECTY 5 8,65 - - -
ITA BrImmosiHeHrEe HTOrOBOTO TECTA 5 0,35 30 - M TOTOBBIN TECT
Cp. AnketupoBanue (0OHYCHbIE OalIbl) 5 2 3 - IAHKeTa
Hroro: 216 103




5. O0pa3oBaTebHbIE TEXHOJIOTHU

TexHonorus ®opmbl 00yueHus MeTto1b1 00yUeHMsI
TexHosornss  TpaguUMOHHOIO | Jlexuus. Harmsnusle,
o0y4eHus — opranuzanus | Jlabopatopnas pabora. CJIOBECHBIE,
yuebHOro mpouecca B By3se, | CamocrosTenbHas paboTa. | MPaKTHYECKHE.
OCHOBaHHasi  Ha  JIEKUMOHHO- | IHnuBHUyanpHOE
CEMHUHApPCKO-3a4eTHOM  (opMax | JoMalIHee 3a7aHue.
o0OyueHus
Texnonorus MOAYJBHOTO | JIEKIINA-KOHCYJIbTALUA. Pemenue
o0y4eHHUs — opranusanus | CemuHap C | CUTyallMOHHBIX 33/1a4.
yueOHOro mporiecca AJis MOJHOIO | UCHOJib30BaHUEM  MeToza | [Ipe3eHTanuoHHbIH
OBJIAJICHUS COJIEp’KaHUEM | aHaAJIU3a KOHKPETHBIX | METOJ.
o0pa3oBaTeNbHBIX IPOrpaMM Ha | CUTyaLuH. CamocTrosTenbHas
OCHOBE HE3aBHCHUMBIX Yy4eOHBIX pabora.

MoayJein c y4eToM Koncynbranusi.
WHJUBUAYAIbHBIX WHTEPECOB U WnauBuayanbHas
BO3MOXKHOCTEH CyOBEKTOB paborta.
00pa3oBaTeNBLHOrO MPOIECcca.

Texnonorus ®opMbl U METO/IbI 00YUEHUs
JucTaHMOHHOE 00yUueHHne CereBasi TexHOJIOTMSA — H3y4yeHHE Kypca (yueOHOM

JUCLUIUIMHBI) HOCPEJICTBOM 3JIEKTPOHHBIX Y4eOHO-
METOJMYECKUX  MaTepuajioB,  pa3MEIICHHbIX B
oOyuyarolieil cpesie ¢ UCIOJIb30BaHUEM KOMIIBIOTEpA,
IOJIKJIFOUEHHOTO0 K cetu MHTepHer.

CD-texHosorusi — wu3ydeHue Kypca (ydeOHOM
JUCLUIUIMHBI), MPEACTaBIEHHOIO CTYAEHTY B BHJE
ABTOHOMHOM 3JIEKTPOHHOM oOyuaromiei CUCTeMbl U
AIEKTPOHHOU BEPCHUH y4e0HO-METOTMYECKHUX
matepuanos Ha CD-gucke.

6. MeToauyeckune yKka3aHusi 10 OCBOCHUIO TUCHMIIIUHBI

6.1. O0yuaromumMcss He0OX0AMMO 03HAKOMUTHCS: € COIepKaHUEM paboyelt MporpaMMbl
qucuuruiveel (nanee — PIIMD), ¢ mensiMu M 3aayamMul AMCLUIUIMHBL, €€ CBSA3SIMU C JAPYTHMMHU
JUCIUIIMHAMU 00pa30BaTeNbHOM MpOrpamMmbl, METOJUYECKHUMH pa3pabOTKaMU IO JAHHON
JUCLUTUIMHE.

6.2. MCTO}IH‘IGCKI/IC YKa3aHus [MPU IMMOATOTOBKE K JICKIIMOHHBIM 3aHATHAM.

B xoxe nexmnuii paccMaTpuBAaIOTCS TEMBl U CBSI3aHHBIE C HUMH TEOPETHUYECKHE WU
MPAKTUYCCKUE BOIIPOCHI aHaIM3a OSJCKTPHUYCCKUX KW MArHUTHBIX uenef/i; KOHCTPYKIWA,
OPUHIUN pabOThl U 00JIACTh MPUMEHEHHSI OCHOBHOI'O 3JIEKTPOTEXHHUYECKOT0 000pyI0BaHHUS;
NPUHLNIBL (PYHKIIMOHUPOBAHUS 3JIEKTPOHHBIX YCTPOWCTB (BBIIPSAMUTENEH, yCUIUTENEH M
UCTOYHMKOB IMUTaHMA); TAIOTCS PEKOMEHIAINH JJIsi CAMOCTOSITEIbHOM pabOThI U MOJTOTOBKE K
NpPAKTUYECKUM W J1a0OpaTOpHBIM  3aHATUAM. VI3yueHWe  JAUCHMIUIUHBI  TpedyeT
CHCTEMaTHYECKOT0 M TIOCIIEJOBATEIbHOTO HAKOIIJICHNS 3HAHUH, TO3TOMY OT/IEIbHOE U3yUCHHE
pa3leNioB AJIEKTPOHHOTO ydeOHMKa HE MO3BOJIAIOT Pa300paThCsi B IMOCIEAYIOMIMX TeMax
yuebHoro kypca. OOyuaronmmMces HE0O0X0AUMO: Mepe]] KaKIbIM MOCIEAYIOUIMM H3y4eHHUEM
TEMBI 3JICKTPOHHOI'O yqe6H1/H<a BCIIOMHUTBH CYHIHOCTH METOJA paCu€Ta U aJIrOPUTM pPCHICHUSA
3a]1a4; BOCHOJIb30BATHCS, IPU HEOOXOAMMOCTH, CIMCKOM PEKOMEHI0BaHHOU JTuTeparypsl. [1pn
3aTPYAHCHUAX B BOCIIPHUATUHU TCOPCTUUCCKOTO MaT€puraia CIeayct 06paTI/ITI)C$[ K KOHerTHOﬁ
TEMC BJICKTPOHHOT'O y‘-ICGHI/IKa, K UCTOYHUKAM B 3JICKTPOHHBIX OMOJIMOTEYHBIX CUCTEMAX WIIH
3a1aTh BOIPOCHI IPETOAaBaTeiio Ha Gopyme Kypca.



6.3. CamocrosiTenbHasi paboTa BKIOYAEeT B ceOs BBIMOJHEHHE PA3JIMYHOTO pPOJa
3aJaHUii M CaMOCTOSITEIIbHOE HM3YyYCHHE TEOPETHUECKOro MarepHaja MO 3JIEKTPOHHOMY
yueOHUKY, Y4eOHBIM TOCOOUSIM C MOJATOTOBKOM K J1a00paTOPHBIM U MPAKTUYECKUM 3aHSITUSIM.
KoHTponbk caMocToATeNbHOM paboThl O0y4arommxcs HaJ MPOrpaMMoOil ydeOHOro Kypca
OCYIIIECTBIISICTCS B X0J1€ TAOOPATOPHBIX M MPAKTHYECKUX 3aHATUH, a TAKXKE IPU BBITOJIHEHUU
CaMOCTOSITENIbHONW palboThl (BONPOCH K AJMEKTPOHHOMY Y4YeOHUKY, pEIIeHHE MPaKTHUYECKUX
3a/1a4, OTYET 1O JabopaTOpHOH paboTe, TECTHPOBAHHUE).

7. OneHoYHbBIE CPeACTBA

7.1. I1aciopT OLIEHOYHBIX CPECTB

Cemectp Koa xonTposmpyemoii HanmeHoBaHMe OLIEHOYHOI0 CPeCTBA
KoOMIleTeHIMH (MJIH ee YacTH)
5 OIIK-4 [Mpaktrueckue 3amanus Nel, No2, No3, No4, No5

Ortuetsl 10 1abopaTopHbIM paboTam No 1, No2.
TecroBbie 3ananus Ne 1-500
Bonpocsl k ak3ameny Ne 1-60

7.2. TunoBble 3aJaHusl WJIH HHbIe MaTepHaJbl, HEOOXOAUMbIE ISl TEKYIEro
KOHTPOJIst

7.2.1. KOMIUIEKT NPAKTHYECKHUX 3aJaHU I
[IpakTnueckoe 3aganue opopMiIsieTcsl B COOTBETCTBUM B YCTAHOBJIEHHOU (hOpMOii:
1. Bce pacueTsl BBINOIHAIOTCS B DJIEKTPOHHOM BUJIE.
2. OcHOBHBIE TIOJIO’KEHUS PACUETOB JOJKHBI OBITH OJPOOHO MOSICHEHBI.
3. CxeMsbl, pUCYHKH, I'padUKu, TUarpamMMbl JOJDKHBI OBITh BBIIOJHEHBI aKKypaTHO B
cooTtBeTcTBUU ¢ EquHol cuctemoit koHCTpykTOopckoit nokymentauuu (ECK/I).
Homep BapuanTa padoThl onpezensercs ¢ moMouibio Tad. 1.
Tabnuna 1. ®opmupoBaHye BapuaHTa 3a1aHul
ITepBasi OyxkBa Homep
dhamuaum cryneara BapHaHTA
A, 11, 111
b, P, D
B, C, IO
T, 4
JA,Y,J1
E, &, M
XK, X, H
3,11, O
", 4,
K, I

ORI N[ WN|=—=

ek
=

3apanue 1. Onpenenure BEIMYUHY SKBUBAJICHTHOTO CONPOTHUBIIEHUS JIEKTPUYECKOU

e R,

¢, ICTIONB3Ysl TaHHBIE Tabmuue 2.

Tabnuna 2. Kondurypaius s1nexTpudeckoi nemnu
| Nel | No2




R1:R2 :R3 :R4 =40 Owm.

a R, R3

—e— 1] L__—9*
R, R,

L e O

E .

Ry =100M, Ry =400m,
R3 =30 0™, R4 =800Mm.

Ne3 Ne4
a RZ R3 a R] R3
|_l_| & o— 1 — ®
R, R,
R, R, 5 — 1
b &
&

R1=R2 =R3 =R4 =100 Om.

R1:R2 :R3 :R4:800M.

Ne5 Neb6
a
- @
R, R,
 — 1
b  I— LI
k4

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

Rl = R2 = 4OOM,
R3 = R4 =50 Owm.




Ne7 Ne8

Ri R: a R R;
T
R; R4 R R
o L 1 L , ’ !
&
a b

Ry =150M, Ry =200m,

R = R4 =250m.
1= Ry =250m Ry =50M, Ry =100m.

R, = R; =30 Om.

Ne9 Nel0
Ri R: R R
“ a # L L
Kz
b #

b # 1 J
Rl =10 OM, R2 =1SOM,

Ry =30 Om, Ry =150Mm. Ry =Ry = R3 = R4 =100 Om.

3a0anue 2. JIBa HEIWHEWHBIX JJIEMEHTHl BKIIIOYEHBI IIOCIIEIOBATCIBLHO WIIH
napasuiensHo, ux BAX npuBenens! Ha rpaduke Tabmure 3.

Tabnuua 3. Kondurypanus HemMHeHHON 3JIeKTpUYECKOH 1enn

OHpeHeHHTe HaprI)KeHI/IC Ha 3aKUMax Icin U, €ClIu HaHpSI)KGHI/IC Ha HepBOM
ynemente 10 B.
I ri(l) (1) 1(4)
+—{7 3 =T
1' — - L'-_ — - L': 2

2

[ 1 ,/

—_— -
= U (B)
0 10 20 30 40 50




Ompenenute Tok [, eciy HanpsDKEHUE Ha 3aKUMax Lenu paBHO S0B.

I(A)
/ .
3 1 [/
AEDARY,
/12
1 7 )
| 7 U(B)

0 20 40 60 80 100

Onpenenurte HaNpsHKEHUE HA 3akuMax 1enu U, eciii TOK B IIEeNH paBeH 2A.

I(A)
;7 (1) r5(1)
N—71 3 =
_ 7
—_— L'-_ — - L'-_\ 2 2
U 1 /
- -
- E
et (B)

10 20 30 40 S50

Onpenenrre TOK BO BTOPOM BETBH, €CJIU TOK B IIEPBOIl BETBU paBeH 3A.

I(A)
3 1 Lot
2 2
1 r/
P T e
0

10 20 30 40 350

Ornpenenure CTaTUYECKOE COMPOTUBIIEHUE TETTH, €CJIM HAMPSHKEHUE Ha BTOPOM
ytemente U = 10 B.

I(A)

I F'_-!'(f) F:-!'T,f_

:j: 3 2L 11 ¥ I

—
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U / 1 /]
—_— 1
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L:r“"’ (

10 20 30 40 S0




Ompenenute Tok [, eciy HanpsDKeHUE Ha 3aKUMax Lenu paBHO 30B.

I(A)
.p't -
3 1 ’j‘
2
1 /f 2|/
= v®
0

20 40 o0 80 100

Ornpenenure CTaTUYECKOE COMPOTUBIICHUE TIETTH, €CJIM HAMPSHKEHUE Ha BTOPOM
snemente U, =5 B.

I(A)

; N (L)
f 3 2 —— =
v o /T 11/
l
(.:r"‘"’

10 20 30 40 30

Omnpenenure TOK BO BTOPO BETBH, €CIIM TOK B IIEPBON BETBU paBeH 2,5 A.

I(A)
f ¢
3 1 ’/
2
1 fz’ 2 /
(= ve

20 40 o0 80 100

Onpeennute CTAaTHYECKOE COMTPOTUBIICHHE TIETTH, €CITH HAMPSIKCHHUE Ha TIEPBOM
semente U =20 B.

I(A)
T F{I/’I r:ﬁ:}.
=i * H2=Tk
— V| 2
v, ) /1 11
— U (B)
0

10 20 30 40 30




Omnpenenute TOK [, eciau HaNpsDKEHUE HA TICPBOM 3JIeMEHTe paBHO 35B.

I(A)

3 1 Lt

10.

1 A=l ' U (B)

0 10 20 30 40 50

3aganme 3. V3BecTHBI MTHOBEHHBIC 3HAYCHHs HANpSHKEHUS M TOKA Ha BXOJE
npuemnuka U(¢) u i(¢) . Onpenenure nMoIHOE CONPOTUBIIEHHE M YroJl caBHra (as. Iloctpoiite
CXEeMY 3aMeIleHUs LIEMHU, ONPESIUTE XapaKTep W BEIMYUHY CONPOTUBICHUS MPHUEMHHKA.
Onpenennure akTHBHYIO P, peakTUBHYIO (), MOJHYIO S MOIIHOCTH B KO3()PHUIIMEHT MOIITHOCTH

iS1178
Pemmre 3anauy ucnosnb3ys AaHHble Tabnuie 4.

Tabmuua 4
Bapuant [TapameTpsl Bapuant ITapameTpsnl
u(7) = 141sin(3 147 — 45 (1) = 14,1sin(3147 + 30°)
L. i(1) = 5,64sin(314¢ + 45°) 6. i(1) = 0.94sin(314¢ + 90°)
(1) = 282sin(3147 + 90°) (1) =28,2sin(3147 + 18°)
2 i(£) = 42,3sin(314¢ + 30°) 7- i(r) = 1,41sin(3147 — 42°)
3 u(t) =42,3sin(314z - 20°) g u(t) =56,4sin(314¢ — 22°)
© | i(r)=0,564sin(314¢ + 40°) ' i(r) = 0.8sin(314¢ — 52°)
(1) =98,7sin(3147 +15° (1) = 84,6sin(3147 — 45°
4. i(£) = 4,23sin(314¢ + 45°) - i(1) = 5,64sin(3141 +15°)
u(r) = 1L,41sin(3147 +12°) u(7) = 141sin(3147 — 90°)
> i(1)=0,564sin(3141-18°) | ' | i(t)=56,4sin(314¢ — 45°)

3aoaua 4. B tpexdasnyro cetb ¢ HanpsokenueM U BBIKIIOYEHBI TPU OJMHAKOBBIX
MPUEMHHKA YHEPTHUHU T10 CXeMe «3Be3fia» (puc. 1, a) UM MO CXeMe «TPeyroabHUK» (puc. 1, 0).
CompoTHBIICHUs IPUEMHHKA PaBHBI R 1 X, Win X (tabmn. 5). Onpenenure:

1. ®a3HbIe 1 TUHEHHBIC TOKH.

2. Onpenenute KO3PPUIMEHT MOIIHOCTH, AKTHBHBIE U PEAKTHBHBIC MOIIHOCTH BCEM
[EMU 1 KKI0# (as3sl OTIETHHO.

3. ITocTpoliTe BEKTOPHBIE 1UAarPaMMBI.
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Puc. 1.
Tabnuua 5
Coenunenue
Bapuanr A U,B R,Om x,,0m X, Om
IIPUEMHUKA
1. 3Bes/ia 86,5 3 4 -
2 TPECYTr'OJIbHUK 173 4 _ 3
3. 3Bes/ia 380 12 16 -
4. TPEYTOILHHIK 380 16 - 12
5. TpeYronbHIK 400 32 16 -
6. 3Bes/ia 600 32 - 16
- TPEYrOJIbHUK 775 5 12 -
8. TpeYronbHIK 450 5 - 12
9. 3Bes/ia 244 2 14 -
10. 3Besla 380 14 - 2
3aoanue 5. Pemyrte 3a1aqy 110 BApUaHTaM.
Bapuant 3agada
HanpspkeHne Ha 3aXuMax reHepaTopa IOCTOSHHOIO TOKa C IapalljielIbHBIM
1. Bo30yxnennem U =180 B, comportunenue Bcel menu sikops R, = 0,05 Owm,
Benn4nHa Toka B sikope [, = 200 A. Onpenenure Bennunny JC reneparopa.
Omnpenenure 4acTOTy BpaIEHUs] POTOPa ACHHXPOHHOIO JIBUratens 71, (00/MuH)
2. B HOMHHAIILHOM PEXKUME, ECITH YUCIIO Map MOJTIOCOB P = 2, 4aCTOTa IUTAOIIErO
nanpsokennst f, = 50 'y, a Benuunna ckonbxkerns s = 2 %.
Hanpspkenne Ha 3akuMax reHepaTopa IMOCTOSHHOTO TOKa C IMapayljiesIbHbIM
Bo30yxnenneMm U =230B, compoTuBieHue  mnapauielbHON  OOMOTKH
3. Bo3OyxkaeHust R, =115 OwMm, conpoTuBieHue nenu Harpy3ku R, =23 Om.
Omnpeenute BETHMIMHY TOKA B SIKOpe reHepatopa 1, .
Onpenenure HOMHUHAJIBHBIA MOMEHT Ha Bajly pPa3BUBAEMbId ACHHXPOHHBIM
4. nsurareaem M (kH-Mm), ecniu ero HomuHanmpHas MomHOCTh P, =30 kBt, a
YacToTa BpalieHus potopa 1y =191006/mun.




Onpenenure MONE3HYI0 OTAaBaeMyio MomHocts P, (MBT) Ttpexdasnoro
5, CUHXPOHHOI'O I'€HEepaTopa, €CiM €ro K.I.J. 77 =92%, a cymMapHasi MOIIHOCTb
BCEX MOTEPD ZP =10 MBT.

IIpn wactoTe BpalleHHs SIKOps T'€HepaTropa IMOCTOSHHOTO TOKa #,,,,, = 1500

6 006/MuH, DJIC B oomotke E =120 B. Ecnm yacrora Bpamienus n = 2100 00/MuH,
to BeanunHa DJ]C reHeparopa mpu ¥ HEU3MEHHOM MAarHHUTHOM ITOTOKE paBHa ...
B.

HoMuHanbHble NapaMeTpbl [BUTATeNs IOCTOSHHOIO TOKa HapajuleIbHOIO
BO30YKJIEHHs: II0JIE€3Hasi MOLUIHOCTb Ha Baiy P, = 8 kBT, HOMHHaNbHBINA TOK
Lo =50 A, HOMunanpHoe Hanpsbkenue U =200 B. KIIJ[ nBurarens B
HOMHMHAJIBHOM PEXHME PaBHO ... %.

HoMuHanbHble mnapaMeTpbl [BUTaTels IOCTOSIHHOIO TOKa MapajuleIbHOIO
BO30YXKJI€HMsS: HOMUHAIbHBIA TOK [,,, =100 A, comnporuBieHue sKOps

8. R, =0,10Mm, nHanpsoxkenue cetu U =165B. IlyckoBoii TOK HE JOKEH
npesbiiath 1,57, . Omnpeaenute BEJWYMHY CONPOTHUBIEHUS ITIyCKOBOTO

peocrara.

Onnodazubiii TpanchopMaTop MOAKIIOYEH K CETH MEPEMEHHOI0 HaIpsKEHUS
220 B. Ko BTopuuHOif 00MOTKE MOJIKJIF0OUEHA Harpy3ka, paccuntanHas Ha 100 B.
9. Tox B mnepBuuHOl oOMoTKe paBeH [;=5A. Cuutare TpaHchopmarop

HeanH3HpoBaHHEIM. OIpeenTe TOK Harpy3ku /.

Yucno BUTKOB MepBUYHOM 0OMOTKH TpaHchopmaTopa wy =100, a BropuyHOi
10 wy =800. TpancpopMaTop TOAKIIOYEH K HCTOYHUKY IIEPEMEHHOTO

HanpsokenueM 50 B. TpancopmaTtop HaxoauTcs B peXUME XOJOCTOTO XOJa.
Ornpeenure HaNpsHKEHNUE HA BTOPUYHON OOMOTKE.

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS

[IpakTuueckoe 3aganue ohopmMisieTcss B SIEKTPOHHOM Buje Gpopmara A4 u COIepKUT
pacyeTHy0, rpa@uYecKyo 4acTu U oOoOmaromuid BeiBoa. HeoOxonaumpie njisi BRIUMCICHUN
ypaBHEHUsI JOJDKHBI OBITh TPENCTaBIEHbI B OOIIEM BHUJIE, a 3aT€M C IOJCTaBICHHBIMHU
YHCIOBBIMU 3HaYeHUSIMHU. CXEMBI, pUCYHKH, TpadUKH, TUArpaMMbl TOJDKHBI ObITH BHITIOTHEHBI
B cootBeTcTBUU ¢ ECK/I.

Kpurtepun ounenku:

- TpaBWIBHOE PEUICHHE KaKOTO MPAKTUIECKOTO 3a/IaHus, C MOAPOOHBIM OMMCAHUEM
BBIIOJTHAEMEIX JeHCTBHM — 7 0aJlJIOB;

- TPaBWIbHOE PEIICHUE KAXKIOTO MPAKTUYECKOrO 3aJaHus IMpPU OTCYTCTBUU
MOAPOOHOTO OMMCAHUSI BHITIOTHAEMBIX JEHCTBUNA — 5 0aJlIoB;

- HalJeHBI MEIIKHE OMMOKU B pacyeTax B KaXkJIOM IMPAKTUUECKOM 3a/laHuu — 3 Oanna;

- HalijieHbl TpyOble OIIMOKHY B pacyeTax B Ka)JI0M MPaKTUYECKOM 3aJaHuu — 1 Oasia.

CymmapHo B 6ariax, MpakTUYEeCKUe 3a/1aHUs OIICHUBAIOTCS B 35 OaiioB.

7.2.2. KOMIUIEKT 0T4YeTOB 10 J1a00paTOpPHbIM padoTram

JlabopaTopunasi padora Nel «IlociienoBarebHOe, mapajielbHOEe U CMELIAHHOE
coeJUHeHHe MACCUBHBIX 3JIeMEHTOB)

®opma oTuyera no JadoparopHoii padore Nel

eab padoThI: UCCIETOBAHUE PACTIPEACIICHUS TOKOB, HAIPSYKEHU M MOIIIHOCTEMN TpU
Pa3InYHbIX criocobax COCAUHCHMUA ITaCCUBHBIX DJICMCHTOB.



OobopynoBanue: BUPTyaJIbHBIN 1a00PaTOPHBIN CTEHT

Cxema:
I R, R R3
+ O_D 1 I 1 1
B —_— —_—
U\ Ui U, Us
-0

Pucynoxk 1. IlocienoBaTeabHOE COETUHEHUE PE3UCTOPOB

I
+ O0—>

I b L

U Rl R2 R3

-0

Pucynok 2. [laparensHoe coeTMHEHHE PE3UCTOPOB

-0
Pucynok 3. CMemaHHOE COeIMHEHNE PE3UCTOPOB

Ta6n1z1ua 1 - 9KCHepI/IMCHTaJ'H>HBIe n paC‘{éTHLIe JaHHBIC ITOCJICAOBATCIBHOI'O COCAMHCHUA
9JICMCHTOB

Ne N3mepeno Beruncneno
U, Ui, U, 1, Ry, Ry, R», P, P, P»,
B B B A Om Om OmMm Bt Bt Bt
1




Tabmuma 2 - DKCHepUMEHTAJIbHBIE W PacUETHBIC ITaHHBIC MMAPAUICTBHOTO COCIUHECHHS
2JIEMEHTOB

Ne N3mepeno Beruucneno
U, 1, 1, b, R1, Ry, R», Py, P2, P»,
B A A A Om Om Om Bt Bt Bt
1
2
3
Tabnuna 3 - DKcrepruMEeHTATBHBIC ¥ PACUETHBIC JJAHHBIE CMEIIAHHOTO COSAMHECHHMSI DJICMCHTOB
Ne N3mepeno Beruucneno

U | U, |Us, | I, | L, | I, | Ri, | Ro, | R3, | P, | P2, | Ps, P,
B B B A A A OMm Om OMm Bt Bt Bt Bt

—

BeiBOABI:

OTBeThl HA KOHTPOJIbHbIE BONPOCHI:

JlaGoparopuass pa6ora Ne2 «MUcciaenoBaHue ImOCJIeI0BATEIbHOIO COEIMHEHMSI
R-L-C »iexkTpuyeckoil uenu mnepeMeHHOro Toka. MHMcnbiTanue oaH0¢a3HOIO
TpancpopmarTopa»

dopma oTuera no jadbopaTopHoii padore Ne2.1

Heap paboThl: ucciea0BaHKe Tocaea0BaTeNbHOro BKItoueHus R, L, C anemeHTOB B
Oernu CMHYCOMJAJIbHOI'O TOKA IIPpU U3MCHCHUHU €MKOCTH.

OO0opynoBaHme: BUPTYalbHBIN 1a00PaTOPHBII CTEH.

Cxema:
; R L ﬁ?
| M| 1
— —
URr ur, uc

Pucynok 1. IlocnenoBatensHoe coequnenue R- L-C 2IeMeHTOB

Tabnuna 1 - DxcnepuMeHTaIbHbIE JaHHBIE HCCIIETYEeMON AIEKTPUUECKON 1Ienn
EmKkocth W3MepeHHbIe 3HaYEHUsI
C, Mx® U,B I A Ur, B Uc, B Uk, B P, Bt

Tabnuna 2 - PacueTHble JaHHBIE HCCIEAYEMON ANEKTPUYECKON LIenn

Emxocts C, PaccunTanHbie 3HaYEHUS
MKD Zk, | Rk, | X, | L, | Uk | UL |cose |cospx | Xc, | X2 —| O, S,
OmMm | Om |[Om |[/u|B |B OmMm | X, Bap BA
OMm
BbiBOaBI:

OTBeTHl HA KOHTPOJIbHbIE BONIPOCHI:



®opma oTuyeTa 1o JadopaTopHoii padore Ne2.2

Heas padoThl: H3yYeHHE YCTPOICTBA W MNPHUHIMIA JEHCTBHS OAHO(AZHOTO
TpaHchopmaropa

OobopynoBanue: BUPTyaJIbHBIN J1a00OPaTOPHBIN CTEH]T

Cxema:

. T 2

u K505 (VD

o—r—o O o

1 2!
PI/ICYHOK 1 CXCMa HpOBeI[eHI/ISI OIIbITa XOJOCTOI'O Xo4a

T R, R,
——o Ao : : Ty B
U K505 % ‘g (VD
R,
o——o 0O o ' i' I', ',

Pucynok 2. Cxema jis TpOBEICHUST HArPy304HOT0 pekuMa Tpanchopmaropa

Tabauna 1 - [TacnopTHble U pacy€THBIE TaHHBIE PEKMMA XOJIOCTOTO X0Aa

[TacriopTHBIE TaHHBIE Beruucneno
S, / Ui, Uan, L, by, Uks, APer, | APm,
B-A I'n B B A A % Br Br

Ta6n1/1ua 2- 3KCHepI/IMeHTaHBHLIC )41 paC‘{éTHBIe JAaHHBIC PCKHMMaA XOJIOCTOI'0 X044

N3mepeno Beruucneno
Uho, Uno, Py, T, k coso | 1o, 20, Ro, X0,
B B Br A A OwMm OwMm OwMm

Ta6J'II/II_Ia 3- SKCHepI/IMCHTaHBHBIC n paC‘-IéTHBIC JAHHBIC PCKMMA KOPOTKOT'O 3aMbIKAHHW

H3mepeno Beruucneno
Ui, Ly, bp, Pk, Uik, Zk, Ry, Xk Ry, X1,
B A A Bt B OMm OMm OMm OMm OMm

Tabnuua 4 - DKCrepUMeEHTAIbHBIE U PACYETHBIE JAHHBIE HATPY30YHOIO PEKUMA
N3mepeno Brrancieno

U, | §hL, Py, Us, D, n CosQ| P, AU, B CoSQ2
B A Bt B A Bt %




3aBucumoctu Ux(Db), n(12), cos@i(l>), mpu Uin = const.
Bce epagpurxu mozym 6vime gvinonneHul ¢ ucnoavzosanuem cneycpeocms MSOffice unu
Opyeux npuniodcerutl b0 8bluepuersl 8PYUHYI0 U COCKAHUPOBAHbL (cchomozpagduposarsi).

Cxema 3amelneHusi TpaHcpopMaTopa ¢ TapaMeTpaMH 3JJIeMEHTOB CXeMbI
3aMelleH s :

BeiBOABI:
OTBeThI HA KOHTPOJIbHBbIE BONIPOCHI:

Kparkoe onucanue u perjiaMeHT BbINOJHEHHA

Otuer BbmonHseTcss Ha Jucrax ¢opmara A4. Ilpu BbImonHEeHHH (U3NIECKOTO
SKCHEpUMEHTa B BHUPTYaJIbHOM sabopaTopuu, CHUMAIOTCA IIOKa3aHUs NPUOOPOB U B
JanbHeWeM OHU oOpalaThIBalOTCSl pacdyeTHbIM myTeM. [lo pesynabTaram BbIYMCICHUI
BBINOJIHSACTCS onpeenieHHas rpaduyeckas yactb ortdera. OpopmieHre oTyeTa MPOUCXOAUT
CTYACHTOM caMOCTOSTeNbHO. OTdeT 1o 1abopaTopHO padoTe COMAEPKHUT KpaTKHUe
TEOpPETUYECKHE CBEeACHUs, rpaduueckyro vactu M oboOmaromuii BeiBoA. Ha kaxmyro
1abopaTOpHYIO pabOTy OTBOAUTHCS 2 yueOHBIX yaca.

Kpurtepun onenku:

- 3 Oamna BeICTaBIsIeTCS OOydaroleMycs, €CIM SKCIepUMEHTAIIbHbIE U pacueTHbIC
JIAHHBIE CHATHI 0€3 OIINOOK U BBINOJHSIOTCS OCHOBHBIC 3aKOHBI;

- 2 Oamna BBICTaBISETCS OOydaromiemycsi, €ciu rpaduueckas 4acTh BBINIOJHEHA
BEPHO;

- 2 Oamia BbICTaBIsETCA OOydaroIIeMycs, e€ciau OOOOLIAIOIMIMI BBIBOJ SBIISETCS
COJIEpKATEIHHBIM U OTBETHI HA KOHTPOJIbHBIE BOIPOCHI BEPHI.

7.2.1. TunoBbIe TeCTOBBIE 3aJaHUA

Saganue 1
KomnunuecTBo y3710B B 9J€KTPUUECKOH IIeTH PaBHO ...
Ry R3
R
@ .
Samanue 2
[IpencraBieHHast BOJIbT-aMIIEpHAs XapaKTEPUCTUKA COOTBETCTBYET ...
A
U

(’N




BapuaHTbl 0TBETOB:

a) peaJIbHOMY UCTOYHHUKY TOKA;
0) uaearbHOMY HCTOYHHUKY TOKa;
B) peanbHOMY UCTOUHUKY D/IC;
r) uneanbHomy uctouHuky J/C.

3aganue 3
B smHeliHOM »3yieKTpuueckod MLienu nocTossHHOro Ttoka R =80 Om. Benuuuza

OKBHUBAJICHTHOI'O COIMPOTHUBJICHUSA LCIIN Rap paBHa ... Om.

3aganue 4
[Tpu 3ananubIX HanpaBneHusx DJ]C, HaNpsHKEHUS U TOKA BBIPAXKCHHE TSl HATTPSHKCHUS
LIEHN 3AIIMIIETCS B BUIE ...
E] I R E2

—

BapuaHTbl 0TBETOB:
a) U=E1—E2—R];
0) U=E1+E>+RI;
B) U=E1—-E>+RI,;
r) U=-E1+E;+RI.

3amanme 5
B nuneitHoi anekTpuueckoi nenu noctrosHHoro Toka £ = 100 B, Ry =25 Owm, Ry =25

Owm. I1okazanne BOJIbTMETpPA COCTABUT ... B.
4

J= O

E

Ro

3aganue 6

B anreGpanueckoii popMe KOMIUIEKCHOE JIEUCTBYIOIIEE 3HAYeHHe Toka [=2 - e’ 307 4

paBHO ...
BapuaHTbl 0TBETOB:
a) 1,73+ 1 A;

0) 2+ 30A;

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



3ananne 7
Onpenennurts [, ecmn [, =3 A, X, =120m, r =9 Om.

"
—L >

3aganue 8
OrnpenenuTh MOKa3aHusl BATTMETPA, €CIIU Uab =10B, Zl =2—j4 OwMm.

a
F—
l_]ab l
&
b

3aganue 9
Omnpenenuts U, , ecru U =20B, U, =20B, U, =20B.

3aganue 10

XL r }£¢

Kommniekcnoe conportusnenue Z npu xp = 20 Om, » = 40 Om u xc = 70 Om B
anreOpanveckoil popMe 3amuIIeTcs Kax ...

BapuaHTbI 0OTBETOB:

a) 40 —j90 Owm;

0) 40 + 790 Owm;

B) 40 —j50 Owm;

r) 40 + 750 Om.

3ananme 11
OIpeeNuTh MOIHYI0 MOIIHOCTS Lerd S, ecin =X, =X, =200m, U , = 60B.

Xc

XL




Saganue 12
B TpexdasHoii menu, TOK HyJIeBOTO NMPpoBojia I, Mpy HECUMMETPUYHON HAarpy3ke paBeH

a) [,=3[,
6) ln:la+lb+£c

B) I,=31,

r) I =0

n

3ananue 13
B cummerpuunoit Tpexdasnoit ienu, ¢pazueie IJAC E ,, E,, £, NpUHAUMAIOT 3HAYCHUS

a) E, =220 B, E, =220 B, E.=220¢"" B
6) E,=220e" B, E,=127e"" B, E.=220¢"" B

B) E,=220e" B, E,=220e"% B, E.=220¢""" B
) E,=127¢" B, E,=127¢7"" B, E.=127¢7*" B

3aganmne 14
UTo mMmOKaXXeT BOJBTMETP, BKIIOUEHHBIH B II€Nb CHMMETPHYHOTO Tpex(a3sHoro

OTpeOuTENs, eClM JIMHEHHOEe Hanpsukenue nuTaromeil cetn pasao U =220B, a nposox C
obopBan?

(V)

NG

Z
411

4

Be—— 14
Z
Co—o o—

3ananme 15
Kakyro cuny Toka MOKaXXeT aMmepMeTp, BKIIOUEHHBIH B IEMb CHUMMETPHYHOTO

Tpex(a3Horo NoTpebuTENs, €CIU IMHENHOe HanpsokeHne nuTaromei cetn paao U =100B,
r =10 Owm, a murelinki mpoBox A o6opBan?

r
A #—o0 o | ]

| IS |
r
B
r
Ce# '. }

3aganue 16
3axkoHoM OMa J1711 MarHUTHOM LIENM HAa3bIBAIOT YPABHEHHUE. . .
BapuaHTtbl 0TBETOB:

RM RM

R



_Lw_ F
B) UM UM
I- F
l_,) @ — _W _
RM RM
3aganue 17

Kax n3mMeHuTcs nokazaHue BAaTTMETpa IMIpHU YMCHBIICHHUH 3a30pa 5 ?

Y

Ll

BapuaHTbl 0TBETOB:
a) YBEJIMYUTCS;

0) HE U3MEHUTCS;

B) YMEHBIIUTCS.

3aganme 18

B wmarnutHO#l nenm c¢ mnocrosHHoi MJIC, mnmHa cpeaHeld CUIIOBOW JIMHUU
marauronpoBoaa I, = 1 M. Ilo oOmoTke, umeromeir 150 ButkoB, Teder Tok [ = 4 A.
HanpsikeHHOCTh MAarHUTHOTO TTOJISA, CO3/1aBaeMOT0 KaTyIIKOH paBHA ... A/M.

3ananmue 19
[TepBsiit 3akon Kupxroda /1715 pa3BeTBICHHON MArHUTHON II€MH UMEET BU:

2

Ds
BapuaHTbl 0TBETOB:
a) O-0,-D;=0
0) D+D,+D,=0
B) O+D,-D, =0
r)y O,+P,+P,=0

3ananue 20

Bripaxkenue, s onpenenenuss O/C B oOMOTKe, MO 3aKOHY 3JIEKTPOMAarHUTHOMN
WHIYKIUU UMEET BUL ...

BapuaHTbl 0TBETOB:

a) e=-wd
do

6) e=—w—

) e w 7
dd

e=-w—
B) dt



r) e= —wj Ddt

Saganue 21
DKCHEPUMEHTAIBHO OMPECIIUTh MOITHOCTh TTOTEPh B CTAK TpaHchopmMaTopa MOKHO

BapuaHTbl 0TBETOB:
a) M3MEpPUB aKTHBHYIO MOIIHOCTH B OIIBITE XOJIOCTOI0 X012
0) U3MEpUB aKTUBHYIO MOLIHOCTh B HOMUHAJIIbHOM pEXUME
B) MH3MEPUB aKTHBHYIO MOIIHOCTb B OIIBITE KOPOTKOI'O 3aMbIKaHUS
r) M3MEPUB MOJIHYIO MOIIHOCTh B OIIBITE XOJIOCTOr0 X0/1a

3ananue 22

UYwuciio BUTKOB NIepBUYHOM 00MOTKH TpaHchopmaropa wi = 150, a Bropuanoit wz = 600.
Tpancopmarop MOAKIIOYEH K HWCTOYHMKY mepeMeHHoro Hampspkenuem 100 B. Ecmum
TpaHcGopMaTOp HAXOIUTCS B PEXKHUME XOJOCTOrO XOJa, TO HAIpPSKEHHE Ha BTOPUYHON
00MOTKE paBHoO ... B.

3ananue 23
OTHOCUTENBHO YCTPOMCTBA MAIIMHBI TOCTOSHHOIO TOKa HEBEPHBIM SBISETCA
YIBEPKAECHUE, YTO ...
BapuaHTbI OTBETOB:
a) KOMIICHCAIIMOHHAs 0OMOTKA BKIIFOYAETCS MOCIIEA0BATEIBHO C OOMOTKOM SIKOPSI
0) oOMoOTKa 100aBOYHBIX MMOIIOCOB MOAKIIOYACTCS K OTAEIBHOMY UCTOUYHUKY
KOMIICHCalTMOHHAas o0MOTKa CIIYKUT IJIA UCIIPABJICHHUA KAPTHUHBI MAarHUTHOTO IOJIA
B) 110/ OCHOBHBIMU TOJIFOCAMH
00MOTKa J100aBOYHBIX IOJIOCOB CIYKUT JUIS MCIIPABICHUS KAPTHHBI MAarHUTHOTO
r) 0JIsL BOJIM3U JIMHUU T€OMETPUIECKON HEHTpaIn

3aganue 24
I'paduk 3aBucumoctu U, = f (I;) reHeparopa MOCTOSHHOIO TOKa HE3aBHUCHMOIO
BO30YXJI€HUEM, TIpH 1 = const, [, = const, Ha3bIBaeTCH ...

l]}7 A
n = const, 1, = const

\

I,
BapuaHTbl 0TBETOB:
a) BHELIHAS XapaKTEPUCTHUKA
0) XapakTEepUCTHKA XOJOCTOrO XOAa
B) pEryJIMpoBOYHas XapaKTepUCTHKa

3aganme 25

Ecnn ecrecTBeHHass MexaHWMYecKas XapaKTEPUCTUKA JBUTATeNsl MOCTOSHHOTO TOKa
NapajuleIbHOTO BO30YXKJEHUST — mpsMas A, TO TpyINIe HCKYCCTBEHHBIX XapaKTEPHUCTUK
COOTBETCTBYET CJICIYIOIIHIA CITIOCOO PeryIMpOBaHUS YaCTOTHI BPAIICHHSI SIKOPS ...



BapuaHTbl 0TBETOB:
a) HU3MCHCHUC HAIIPAKCHUA, ITIOABOJUMOIO K AKOPIO
0) H3MEHEHHUE COMPOTUBJICHUS B LIETIH OOMOTKHU BO30YKIEHUS
B) W3MCHECHUE COIPOTUBIICHUS B LIENIH SKOPS
r) HW3MEHEHUE MarHUTHOIO MOTOKA

3aganme 26
Omnpenenuts Rows, eciiu Uz = 10 B.
ri(L 1
7 e )/ ra(l )/ I (A)
_// ) | _// I
—U, 3 2L )
4 2
—_—
1 1/
- U (B)
0 10 20 30 40 50
3aganmue 27
B HenMHEMHOM 3JIEKTPUYECKOM LIENH TOCTOSHHOTO ToKa /1 = 3, Torna /> paBeH ... A.
() 1(A)
I
1 3 141"
2 2
/
U 1 f
> T U (B)
0 10 20 30 40 50
3ananue 28

Vkaxure y37Ibl B CXeM€ K KOTOPbIM HEOOXOAMMO MOAKIIOYUTH MEPEMEHHOE
HanpspKeHUe, YToObl Ha APYTUX y3JaX MOJYYUTh OCTOSTHHOE (BBIIPSAMIIEHHOE) HaIpsHKEHUE.

B
N N
| = -~
r d

[~ [~
L1 1
-0
a-r



0-B
r-0

Saganue 29
YKaxnuTe cXeMy BKIIOUYCHHS TPAH3UCTOPA C OOITUM dIMUTTEPOM.
BapuaHTtbl 0TBeTOB:

a)
L
2 f/":.".-,\* ¥ Ifﬁ,)
»
{,sm
f)‘i‘h'
r)
‘lm.-._f
Ul
L . . 3

) CX€eMa OTCYTCTBYET

KpaTlcoe OlMMCAaHHUE U PEIJIAMEHT BBINOJTHCHUSA
Htorosoe TCCTUPOBAHUC COACPIKUT 30 3aHaHHﬁ, OXBAaThIBAKOIIINX BCC TCMBI

JUCLUILIMHBL. TecToBbIE 3a/1aHus IPUCYTCTBYIO KaK 3aKpbITOH, TaK U OTKpBITOM popM. Kaxknoe
IPaBUIBHO BBIIOJHEHHOE 33JJaHKE OLleHUBaeTcs B 1 O6as.

Kputepun onenkmn:
[IpaBuiIbHBIN OTBET Ha OJIMH BOIIPOC OlleHHMBaeTcs B oAuH O6ann. KoaudectBo Oannos

cymmupyercs. [Ipy npoXoXxJIeHUH MTOTOBOI'O TECTHUPOBAHUS CTYAEHT MOXKET MAaKCUMAaJIbHO
HabpaTh 30 6amioB.

7.3. OnleHO4YHbIE CPECTBA ISl IPOMEKYTOUHOM aTTeCTALMU 10 UTOTaM OCBOEHMUSI

AUCHUIIJIMHBI

7.3.1. Bonpochl K NPOMeKYTOYHOM aTTecTalnuu

Cemectp 5
Ne
u/n Bomnpocs! Kk 3xk3aMeny
1. | 3agauu anekrporexuuku. Knaccuduxarms u odmme XxapakTepuCcTUKH LIETeH.
2. DJIEMEHTHI YJIEKTPUUECKHX TeTIel. PeXuMbI paboThI AJIEKTPHUIECKOM TIETH.
3 Hcrounnku 31neKTpudeckoil s3Hepruu. BoibramnepHbie XapakKTepUCTUKU UCTOYHUKOB.
’ MomaocTh uctouyHuKOB. KIIJI HcTOUYHMKOB.
4 Hanpsokenue Ha yuyactke nenu 6e3 yuéra DJ1C u ¢ yuérom DJIC. [Ipumenenune 3akona Oma
" | 1 pacuéra >JIeKTpUUECKON LIETH MOCTOSTHHOTO ToKa. MeToj CBEPTHIBAHMSL.
5 [Tpumenenne 3akoHa OMa JiJ1s1 pacyeTa AIEKTPUUECKUX LENe MOCTOSIHHOTO TOKa.
" | CymHocTbh METOJIa «CBEPTHIBAHUS»
6. | Ilpumenenue 3akoHoB Kupxroda st pacyeTa dJIeKTPHUECKUX IIETIeH MOCTOSTHHOTO TOKa.
7 DHepreTudeckuil 0ajsaHc B NEKTPUUYECKUX LIETIAX MOCTOSIHHOTO ToKa. [IpaBuia
" | cocTaBieHus ypaBHEHHUs OalaHCa MOITHOCTH.
8. | VYcioBue nepegaun MaKCUMAJIbHOM MOIIIHOCTH OT HUCTOYHHMKA K HArpy3Ke.
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9 [TonsiTve 06 aKTUBHOM U TACCUBHOM JBYXIOIIOCHUKE. [lopsok pacuéra 3jeKTpudecKoi
LIE[T1 METOJOM SKBHUBAJICHTHOI'O F€HEPATOpA.

10. | Ha3HaueHue u nocTpoeHUE NOTEHIMAIBLHON TUarpaMmBbl.

1. Henuneiinbie SMEKTPHHIECKHE LETIH. Omnpenenenue u knaccuuKaryss HETUHEHHBIX
JIEKTPUUYECKUX LEeNeH.

12. | Pacuet npu nociaeanoBaTeabHOM U NapajIeIbHOM COEIMHEHUSX HETMHENHBIX 2JIEMEHTOB.

13, Pacuer cmenaHHOro CoeIMHEHHS HEIMHEWHBIX 3JIEMEHTOB. CTaTuyeckoe u
Qg depeHranbHOe CONPOTUBICHUS HETMHEHHOTO HJIEMEHTA.

14. JIuHeiHbIe 3TEeKTPUUECKUE T CHHYCOUAATIBHOr0 Toka. O0mmue cBeieHusl.
MakcumanbHOe, CpeIHee U JICHCTBYIOIEE 3HAUEHHS] CUHYCOUJAIbHBIX BEJTUYMH.

15. | CnocoObl IpeacTaBIEHNs CHHYCOUAAIBHBIX AIEKTPUUECKUX BEJITUYHH.

16. DNIEMEHTBI 3JIEKTPUUYECKON LN CUHYCOUIaJIbHOTO TOKA. PE3UCTUBHBIN 3JIEMEHT.
BpemeHHbIe U KOMIUIEKCHBIE M300pa)KeHUsl HAIPSDKEHUS M TOKA PE3UCTUBHOTO 3JIEMEHTA.

17, DnEeMEHTHI 3JIEKTPUUECKOM 1IENH CUHYCOUAAIbHOTO TOKA. IHAYKTUBHBIN 3JIEMEHT.
BpemenHbie U KOMIUIEKCHBIE H300paKeHNs HAPSDKEHUS! M TOKa MHAYKTUBHOTO DJIEMEHTA.

18, DNIeMEHTHI JIEKTPUUECKON 1IeTH CHHYCOMIaJIbHOTO TOKa. EMKOCTHOM AJIeMEeHT.
BpemeHnHble 1 KOMIUIEKCHBIE H300pa)KeHUs HAPSDKEHUSI M TOKA EMKOCTHOTO JJIEMEHTA.

19. 3akon OMa snnekTpudeckoit R-L-C 1ienu s MTHOBEHHBIX 3HAYEHHH U B KOMIUIEKCHOM
dhopwme.

20, OCHOBBI CUMBOJIMYECKOTO (KOMIUIEKCHOT'0) METO/Ia pacuéra Leneil IepeMeHHOro TOKa.
3akonbl Kupxroda s nenu nepeMeHHOro Toka.

1. AKTHUBHOE, pE€aKTUBHOE U IOJIHOE COITPOTUBIICHHS TACCUBHOT'O ABYXITOJIIOCHHUKA.
TpeyroJbHUKN CONPOTUBIEHUI U TPOBOIUMOCTEN.

2 TpeyronbHUK MOITHOCTH. AKTHUBHAs!, pEaKTUBHAS U NIOJHAs MOLUIHOCTH LIEMH NIEPEMEHHOTO

" | Toka. Koadduuument monrHocTu.

23 Pe3oHaHCHBIE SBIIEHUS B 2JIEKTPUUECKUX LEMAX. Y CIOBUE, BUIBI U IPUMEHEHHE PE30OHAHCA
B JJICKTPUYECKUX LEMsX.

24. | Pacuér nenu nepeMeHHOro TOKa C OJJHUM HCTOYHHKOM.

25 [Tpuniun padots! TpéxdazHoro reneparopa. OCHOBHBIE ONpE/IEIeHUs, BPEMEHHAs U
BEKTOpHAsl IUarpaMMBl.

2% HecBsizanHas u cBsizanHas TpexdaszHas nenb. CoeauHenus a3 TpexdazHbIX HCTOUHUKOB U

" | nmpueMHHuKOB. [IpenMyniecTBa 1 HEAOCTATKHU.

Ananus TpéxQazHoil enu «3Be31a-3B€3/1a» ¢ HYJIEBbIM U 0€3 HyJIEBOT0 MPOBO/IA.

27. | OcHOBHBIE COOTHOILIEHUS MEXy (pa3HBIMU U JIMHEHHBIMU BeauunHamMu. HazHauenue
HYJIEBOT'O MPOBOJA.

8. Ananu3s TpéxdazHol 1enn «TPeyroIbHUK-TPEyrodbHUK». OCHOBHBIE COOTHOLICHUS MEXTY
(ha3HBIMU 1 JTUHEHHBIMU BEITMYMHAMM.

29, MomutHocTh TpexdazHol 1enu. M3mepeHne akTHBHON MOIIHOCTH Tpex(a3HoH 1enu
BaTTMETPaMHU.

30. | MarauTHbie enu. DJIeMeHThl MarHuTHOM nenu. Kinaccudukarums MarHUTHBIX TIETEH.

31 OCHOBHBIE BEJINUNHBI, XapaKTEPU3YIOIINE MAarHUTHOE 1tosie. CTaTnyeckas neTis
TUCTEPE3UCa.

3 OcHoBHbBIE CBOMCTBA (heppOMArHUTHBIX MaTepUaIoB. MarHUTOMATKHAE U MarHUTOTBEPIbIE
MaTepHuabl.

33 3aKOH IOJIHOTO TOKa.UHepaBBeTBJ'IeHHaH MarHuTHas 1enb. AHAJIOTHUSI MArHUTHBIX U
JJIEKTPUYECKUX LENEH.

34, Oco0eHHOCTH MarHUTHBIX IIETIeH MepeMEeHHOro ToKa. [Iporecchl mepemMarHnauBaHus

Marsuronposoja. Ilpuposa norepr B MarHUTONPOBOJE.
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35, Cxema 3aMelleHNs] HEJTMHEWHON KaTylIIKU UHAYKTUBHOCTH. CBS3b [1apaMETPOB CXEMBI
3aMEIIEHUS C DKCIIEPUMEHTAILHBIMY UJIM PACUECTHBIMH JaHHBIMHU.

36. | Tpancdopmartopsl. Haznauenue, kinaccugukaysi, ycTpoiCTBO M MPHHLINT ICHCTBHSL.

37. | Pexxumsl paboTsl Tpanchopmaropa. BHenHsist xapakrepuctiuka TpaHcopmaropa.

38, Tpexdasublie Tpanchopmaropsl. KoHCTpyKLKs U IpeuMyILecTBa TpeXpa3HbIX
TpaHchOpPMaTOPOB.

39, MarmuHsl HocTossHHOrO ToKa. HasHaueHue u kinaccuukaiys KOUIEKTOPHBIX MaIlluH
IIOCTOSIHHOT'O TOKa.

40. MamuHbl NOCTOSSHHOTO TOKA. Y CTPOMCTBO U IIPUHIUII IEUCTBUS KOJUIEKTOPHBIX MAlllMH
IIOCTOSIHHOTO TOKa. THIbl BO30YKACHUS MAllH TOCTOSIHHOT'O TOKA.

41, OcCHOBHBIE XapaKTEPUCTUKU F€HEPATOPOB IOCTOSIHHOIO TOKa. VX 3aBUCMMOCTb OT THIIA
BO30YKICHHUSI.

47, SIBnenue peakuuu sKopsi. CriocoObl yaydIIeH!sl KOMMYTAIMH B MAIIMHAX OCTOSTHHOTO
TOKaA.

43, JIBurarenu MOCTOSHHOIO TOKA. MeXaHNYeCKUe XapaKTEPUCTUKH JBUTATEIIEH IIOCTOSTHHOTO
TOKA pa3JIMYHbIX TUIOB BO30YKIeHHs. O0IacTh NPUMEHEHUSI.

44, CriocoOblI Imycka, peryJaMpoBaHus YaCTOTON BpalLlleHUs U TOPMOXKEHUS IBUraTesnen
ITIOCTOSIHHOTO TOKa.

45, Marmunsl nepeMeHHoro Toka. Haznauenue, kinaccudukanus ycTpoicTBO U IPUHIMIT
JIEMCTBHSI ACHHXPOHHOM TpeX(}a3HOoro qBUTaTessl.

46, Pexumbl paOoThl TpEX(ha3HOM aCHHXPOHHOM MalIMHbBI. MOILTHOCTb, IOTEPU SHEPTUU U
KIIJ] Tpex¢a3Horo acCHHXpOHHOT'O JIBUTaTels.

47, Paboune 1 MexaHUYECKHE XapaKTEPUCTUKU TPeX(Ha3HOT0 aCHHXPOHHOTO JIBUraTes.
O061acTh NPUMEHEHUSI.

48, CriocoObl Iycka ¥ peryiupoBaHus YaCTOTOM BpalleHHUs TpeX(Pa3HOro aCUHXPOHHOTO
JIBUTATEJIS.

49. | Cunxponsble MalinHbl. HazHayeHue, ycTpolcTBO ¥ MPUHIMN JIEHCTBUSL.

50 [TonynpoBonuuku. O61mue cBeaeHus. TUIBI TPOBOAMMOCTEHN MOITYIPOBOAHHUKOB.

" | CBolicTBa p — n-nepexoja.
51 [TonynpoBoHKKOBBIE 1H1OABI. [TapamMeTpbl U TUIIBI 110 PYHKIIMOHATBHOMY Ha3HAUEHUIO.
" | O6Go3HaYeHMs Ha PIEKTPUUYECKUX CXEMaX.

59 HonynpOBoanIKOBHe BbINpsAMUTENH. Ha3HaueHne U TUIIBI TOJIYTPOBOIHUKOBBIX
BBIIPSIMUTEIIEH.

53. | IlonynpoBogHMKOBBIH Tproa. HasHaueHue, TUITBI U PeXUMBI pabOThl TPAaH3HUCTOPOB.

54, Tpanzucrop. Haznauenue u cxeMbl BKItoUeHHS. OCHOBHBIE CBOMCTBA MO YCUIICHHIO
JIEKTPUYECKUX BEJINUMH.

55 [TonynpoBonHukoBbIi THpUCTOP. HasHaueHnue u 061acTh npuMeHeHus. THUIIBI 1 pexXUMBbI
paboTHI.

56. | McTouHuku BTOpryHOro ieKTponuTanus. HazHaueHue U CTpyKTypHas cXxeMa.

57 OcCHOBBI aHAJIOTOBOM A1eKTPOHUKU. OnepanoHHbIN yeunutens. Haznauenue, GyHKIUU 1
TUIBI 00paTHOH cBsi3u OVY.

58. | OcuHoBwl H(ppoBoOH IMeKTpoHHUKH. Jlormdeckue meMenTsl. Jlornyecknue QyHKIIN.
DnexTpuueckue uzMepeHus. O0mme cBeeHus. DIeKTPOMEXaHUYeCKHe TPUOOPBHI:

59. | MarHUTORJIEKTPUYECKOH, IEKTPOMAarHUTHON cucTeMbl. [IpuHuun aeficTBus, 001acTh
IPUMEHEHHS.

60. [Tpubops! 2NeKTPOIUHAMUYECKON U HHIIYKITMOHHOH cucTeMbl. [IpuHInn neiicteus,

00J1aCTh TPUMEHEHUS.




7.3.2. Kputepuu ¥ HOPMbI OLIEHKH

®opma
NpoBeIeHus!
CemecTp . Kpurtepuu u HOpMbI OLEeHKH
NPOMEKYTOYHOI
aTTecTalu
5 Dk3ameH (1o HaOpano 85-100 6amioB mo

HAKOIHUTEIEHOMY OTITUYIHOY BCEM YYE€OHBIM MEPOIIPHSITHSIM,
pPEUTHHTY) IPEyCMOTPEHHBIM B Kypce.

Habpano 70-84 GamioB 1Mo BceM
«XOpOIIIO» y4eOHBIM MEPOIIPUSITHUSIM,
PEYCMOTPEHHBIM B KypCe.

HaOpaHo 55-69 GaioB 1Mo BceM
«yIIOBJICTBOPUTEIIHHOY» y4EOHBIM MEPOTIPHUSITHSM,
IIPEyCMOTPEHHBIM B KypcCe.

HabpaHo 0-54 GayIoB MO BCceM
«HEYJIOBJICTBOPUTEILHO» | YY4€OHBIM MEPOIPHUSITHSIM,
IPEYCMOTPEHHBIM B KypCe.




8. YueOHo-MeTonuYecKkoe 1 MH(OPMAIHOHHOE 0O0ecTiedeHue N CIIUTIINHbI

8.1. O0s3aresqbHast JuTEpaTypa

Ne

3arsiiaBue (3aroJi0BOK)
n/n

ABTOpLI, COCTaBHUTC/IHN

Tun (yueOHuk, yueoHoe
nocooue, y4yeOHO-
MeToaH4YecKoe nocooue,
NMPaKTHUKYM, JIP.)

T'ox m3nanua

KoanuyecTBO B
Hay4HOl Onbanorexe /
Haumenosanue DB5C

1 WBanos U. U., ConoBbeB DNEeKTPOTEXHUKA U OCHOBbI yu4eOHUK 2024 OBbC «Jlanb»
I'"N., ®ponos B.A. BIIEKTPOHUKHU
2 | Arabekos I'.1. OcHOBBI TEOpPHH LICTIEN y4eOHUK 2020 OBbC «Jlanb»
3 | 'anpnepun M.B. DNEKTPOTEXHHUKA U AIEKTPOHUKA yu4eOHUK 2020 9bC
"ZNANIUM.COM"
4 | Mapkenos C H, CazanoB b.51 | DnekTpoTexHHKa U 3JIEKTPOHUKA ydueOHoe mocodue 2020 9BC
"ZNANIUM.COM

8.2. J/lomosiHMTEIbHAS JIUTEPATypa

Ne

3ariaBue (3aroJ10BOK)
n/n

ABTOpBI, COCTABHTE/IH

Tun (yueOHuk, yueoHOe
nocooue, yueoHo-
MeTOoAnYEeCKoe mocoomne,
NPAaKTHKYM, Ap.)

I'ox n3panus

KoJumnuecTBo B
HAy4HO# Onbanorexe /
HaumenoBauue DB5C

1 IITaBpuna H.B., I1lnsikoB DJEKTPOTEXHUKA U MIEKTPOHMKA! MIPaKTUKYM 2023 Penosuropuii TI'Y
C.B.
2 | lneixos C.B, Haraes /I.A, DNEKTPOTEXHUKA U HIEKTPOHHUKA n1a0opaTOPHBIit 2020 Penosuropuii TI'Y
[[TaBpuna H.B MPaKTUKYM https://dspace.tltsu.ru/bi
tstream/123456789/186
01/1/Shlyikov%20SV_
1-40-19_Z.pdf
3 Haraes /I.A, Insikos C.B DJIEKTPOTEXHUKA U DJIEKTPOHUKA Y4ebHO-MeTOANIECKOE 2015 Pocnucrant

[JIEKTPOHHBIN KOHTEHT|

rnocooue

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



https://dspace.tltsu.ru/bitstream/123456789/18601/1/Shlyikov%20SV_1-40-19_Z.pdf
https://dspace.tltsu.ru/bitstream/123456789/18601/1/Shlyikov%20SV_1-40-19_Z.pdf
https://dspace.tltsu.ru/bitstream/123456789/18601/1/Shlyikov%20SV_1-40-19_Z.pdf
https://dspace.tltsu.ru/bitstream/123456789/18601/1/Shlyikov%20SV_1-40-19_Z.pdf
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. Ilepedyenb mnpo(peccCHOHATBLHBIX

CIIPAaBOYHBIX CUCTEM

— NEICON [DnexkTpoHHBIl pecypc]

0a3

: DJIeKTpoHHas MHpopManus :

AAHHBIX H HHEQOPMALMOHHBIX

ApXUB HAYYHBIX

KypHa-110B. — MockBa : HOUMUKOH, 2002— . — Pesxxum goctyna : neicon.ru/resources/archive. —
3ari1. ¢ sKpana. — 3. pyc., aHriI.
— Elibrary [OnexTponHbIii pecypc] : HaydHas 3yeKTpoHHast Oubnuorexa. — MockBa :
H3Bb, 2000- . — Pexxum noctyma : elibrary.ru. — 3ari. ¢ akpana. — f3. pyc., aHri.

— ITpumMeps! penieHHs] TUMOBBIX 3334 IO 3JEKTPOTEXHUKE [DIEKTpOHHBIN pecypc] -
http://fishelp.ru/toel/

— YueOHuk 1o AIIEKTPOTEXHUKE

http://www.treugoma.ru/book/

[DnexkTpoHHBII pecypc] -

— Pecypc y4eOHUKOB 10 3JIEKTPOTEXHUIECKOMY HAIIPABJICHUIO [ DIIEKTPOHHEIHN pecypc]
- http://mexalib.com/view/20285

8.4. [lepeuenb nporpaMMHOro odecrneyeHust

Ne Haumenosanmue IO PexBu3uTHI Aorosopa
n/n (naTa, HOMep, CPOK JAelCTBHS)
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: noroop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL JEHCTBUS — OECCPOUHO
AcademicEdition
3 | Mirapolis Human Capital Management JULEH3UOHHBIN 10oroBOp Ne 1346 ot
24.12.2024, cpok neucTBHS — 10
31.12.2025

8.5. Onucanue

MaTepHaJIbHO-TeXHUYECKOM

0a3pl, HEOOXOAMMOW  JJA

OCyIeCTBJICHU A 06pa30BaTeJ’IbHOFO npomecca mo TMCuUIInHe

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, 1a0opaTopuii, MACTEPCKUX U

pabor).

VYyeOHast aynuTopus AJis IPOBEICHUS
IPYNIIOBBIX U UHIAUBUAYAIBHBIX
KOHCYJIBTALI.

VYyeOHast ayTUTOpHsL JUI IPOBEICHUS
3aHATUM TEKYyLIEro KOHTPOJIS U
IPOMEXYTOUHOM arrecTanui. (3-405)

Ne ApP. 00bEKTOB ISl IPOBEACHUS
N Ilepeuenb 0CHOBHOTO 000pPYAOBAHMSA
/I | NPaKTHYeCKHUX U JJa00PaTOPHBIX 3aHATHI,
NMOMELIECHHU VISl CAMOCTOATEIbLHOMN
padoThl 00y4yaromuxcs (HoMep ayAuTOPHH)
Aynuropus BeO-KOHPEPEHLINH. Cron npenogaBaTenbCKhii, SKpaH
VYyeOHast ayTUuTOpHs U1 IPOBEICHUS TEJIEBU3NOHHBIN, pOYTEP, CTOMKA JUIS
3aHATUHN JIEKIIMOHHOTO THIIA. TeJeBU30pa, BeO.kamepa, TpaHCIapaHT-
VYyeOHast ayTuTOpHs U1 IPOBEACHUS MEpETSIKKA, IIMPMA, HAYIITHHUKH,
3aHATUN CEMHUHApPCKOIO THIIA. KOMITBIOTEP C BBIXOJOM B VIHTEpHET.
VYyeOHast ayTUuTOpHs U1 KypCOBOTO
| | TpoeKTHpoBanus (BBITIOJIHEHHUS KYPCOBBIX



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%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

n/n

HaumenoBaHnue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, JIa00PATOPHUIi, MACTEPCKUX U
Ap. 00bEKTOB /ISl IPOBEAEeHUS
NMPAKTHYECKHUX U JIa00OPATOPHbIX 3aHATHIA,
MOMeIEeHU J1JIs1 CAMOCTOATEIbHOMI
padoThl 00yyarommxcsi (HoMep ayAuTOPUM)

IlepeyeHb OCHOBHOI0 000pPY10BaAHMS

Aynmutopus BeO-KOH(pEpEHIHiA.
VYuebHas ayuTOpus AJ1s IPOBEACHMUS
3aHATUH JEKIIMOHHOTO THIIA.

VYuebHas ayuTOpus AJ1s IPOBEACHUS
3aHATUNA CEMUHAPCKOIO THUIIA.
VYuebHas ayquTopus AJ1s KypcOBOTO
POCKTHPOBAHUS (BBITIOIHEHHUS KYPCOBBIX
pabor).

VYyueOHast ayTUTOPHSI U IPOBEICHUS
IPYNIIOBBIX U UHIAUBUAYAJIBHBIX
KOHCYJIbTALIU.

VYyebHast ayIuTOpHs U1 IPOBEACHUS
3aHATUH TEKYLIETO KOHTPOIIS U
MPOMEXKYTOUHOM arrectaruu. (2-705).

Crou nmpenojjaBaTeNIbCKUM, SKpaH
TEJIEBU3UOHHBIN, pOyTep, CTOMKA TS
TEJIEBU30pa, BeO.Kamepa, TpaHCIapaHT-
HepeTsHKKa, IHUpMa, HayIIHUKH,
KOMITBIOTEP C BBIX0/10M B HTEpHET.

[TomenieHue U1 CaMOCTOATENBHOM pabOTHI
oOyuaromuxcs (I'-401)

CTOJII)I, CTYJIbA, KOMIIBIOTCPhI

[TomenieHue U1t CaMOCTOATENBHOM pabOTHI
oOyuaromuxcs (/1-409)

CTOJII)I, CTYJIbA, KOMIIBIOTCPhI
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