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[Macnopt poHa2 OLIEHOYHBIX CPEACTB
no auctuiumie (Moayio) b1.0.19 Dnexrpuueckue MalmHbl

Kon
Ne KoHTponmpyemsie pasaensl KOHTPOJINPYEMOU HanmenoBanue OLleHOYHOTO
B (TembI) KOMIETEHINH (WIIN CpencTBa
€€ 4acTu)
1 | BeencHue. OIIK-4, I1IK-1,I1K-2, | Dx3ameH, TecT, IPaKTUYECKHE
Tpanchopmaropsl [1K-3, I[IK-4 3aHATHS, 1a00paTOpHbIE PaOOTHI.

2 | O6mue BOmpoCk TEOpUHU
MAIIIFH IEPEMEHHOTO TOKa

OIIK-4, IIK-1,I1K-2,
I1K-3, [IK-4

DK3aMeH, TECT, MPAKTUYECKUE
3aHATHS, Ja00opaTOpHbIe paboThI,
KypCOBOE MPOEKTUPOBAHUE.

3 | ACUHXPOHHBIE MAILIMHBI

(AM).

OIIK-4, IIK-1,I1K-2,
I1K-3, IIK-4

DK3aMeH, TeCT, MPAKTUYECKUE
3aHATHS, JTaOOpPaTOPHBIE PaOOTHI,
KypCOBOE TIPOCKTUPOBAHUE.

4 | CUHXpOHHbIE MAITUHBI

(CM)

OIIK-4, IIK-1,I1K-2,
I1K-3, IIK-4

DK3aMeH, TeCT, MPAKTUYECKUE
3aHATHS, JJa0OPATOPHBIE PAOOTHI.

5 | MamuHabI TOCTOSIHHOTO
toka (MIIT)

OITK-4, TIK-1,TIK-2,
TIK-3, TIK-4

DK3aMeH, TeCT, IPaKTUYECKUE
3aHATHS, 1a00paTOpHbIE PaOOTHI.

* Haumenosanue memul (pazoena) ykasvléaemes 6 COOMEEmMCcmsui ¢ paboyeti npo2pammotl

OUCYUNTIUHBL.




MUHHUCTEPCTBO HAYKH 1 BBICIIIET'O OBPA3OBAHNS POCCUIMCKON ®EJEPAIINN
Texaudeckuii HHCTUTYT (priran)
(heneparbHOTO rOCYAAPCTBEHHOTO aBTOHOMHOTO 00pa30BaTEILHOTO YUPEKICHHS BBICIIIETO 00pa30BaHuUs
«CeBepo-Bocrounslit henepanbHbIil yHHBepcuTeT MMeHN M.K. AMMocoBay»
B I. Hepronrpu
Kadenpa snekrpornpuBoa 1 aBTOMaTH3aUN TPOU3BOICTBEHHBIX MPOLIECCOB

[Ipumeps! TecToBbIX 3aaaHuil o aucuuiuHe b1.0.19 DnekTpuueckue MalvHbl

Tpancdopmaropsl
1-1.
Jlnst yero cepie4HUK TpaHC(HOPMATOpa BHITOIHIETCS U3 IIEKTPOTEXHMYECKOH CTallH, a He U3
He(eppOMarHuTHOro Marepuana’?
Kaxkoii 13 OTBETOB HECOCTOSITEIEHBIN?
1.Jlns1 yMeHBIIIEHHS TOKA XOJIOCTOT0 X0/1a.
2. JIna yBenudyeHus: KodpPUIIMEeHTa MATHUTHOW CBSI3H MEXIY OOMOTKAaMHU.
3. 17151 yMEHBIIIEHUS pacxo/ia MEIu.
4. Inst yaoOcTBa cOopku TpaHchopmaTopa.
5. J1nst yMeHbIIeHUS HHIYKTHBHOTO COMPOTHUBIIEHUSI 0OMOTOK, O0YCIIOBIEHHBIX IIOTOKAMHU
paccesiHusl.

1-2.
Jlnst uero MarHuTOnpoOBOI TPAHCHOPMATOPA BBIITOIHAETCS U3 dJIEKTPOTEXHUUECKON CTaju, a He
U3 OOBIYHOM U COOUpAETCs U3 OTJENBHBIX TOHKMX U30JMPOBAHHBIX APYT OT Ipyra JUCTOB?
Kaxoii 13 oTBETOB HENPaBUIIbHBIN?
W3 5neKTpOTEXHUYECKON CTaJIM [yl yMEHBILIECHUS TOTEPB:

1) Ha BUXpEBbBIE TOKH;

2) Ha rucTepesuc.
MaruauronpoBo coOupaeTcst U3 TOHKUX JIUCTOB JUIsl yMEHBIIEHUS [TOTEPh:

3) Ha BUXpPEBbIE TOKH;

4) Ha rucrepesuc.

1-3.
JI1g KakoM Ly Ha IEKTPUYECKUX CTAaHUUAX B Hayalle JIMHUU JIEKTpoIepesadn
yCTaHABJIMBAIOT TOBBIMIAIONINAE TPAaHCPOPMATOPHI?
Kakoli u3 0TBETOB HE UMEET CYIIECTBEHHOTO MMPAKTUYECKOr0 3HAYECHUs?
1. i yMeHbIIEHUs pacxo/a MPOBOAA Ha JIMHUIO JIEKTPOINIepeayu.
2. Jlns noBbleHust K03 UIMEHTa MOIIIHOCTH CUCTEMBI.
3. JInst yMeHblIeHUsI TOTEPh SHEPTUH B IPOBOJAX JIMHHUU IEpEIayH.
4. Jlng yMEeHbIIEHUS KalIMTAJIBHBIX 3aTpaT Ha COOPYKEHHUE JIMHUU JIEKTPOIIEPEIadH.

1-4.
JU1st 9ero JIUCTHI cepAevHnKa TpaHchopMaTopa COOMPAIOTCsl BHAXJIECTKY: MOCTIETYIOMNIN CI0M
MEPEKPBIBAET CTHIKU Mpeasliayiero cios (puc. 1-4)? Kakoil u3 0TBETOB PaBUIBHBIHN?

— ,/’ /2 2 JI1st yMEHBILIEHHS :
) U ) I S ) 1) moTeph Ha BUXPEBBIE TOKH;
2) moTepb Ha NepeMarHU4MBaHUE;
3) TOKa X0JOCTOro X0/a.
o ° o =} o o
1,2,55 u ma. 245iamd Puc. 1-4.

cAol cavit 135



1-5.
CeueHue cTepkHEH cep/iIeYHUKOB TpaHC(HOPMATOPOB OOBIYHO UMEIOT OJIHY U3 (hopM,

n300paxeHHbIX Ha puc. 1-5.

E=

]
= =

a.)r--—-——q d‘)

Puc. 1-5.

Kaxkas u3 ¢popm xapaktepHa ajist TpaHCHOPMATOPOB MaJIOH, CPEHEH 1 OOJIBIIIONH MOIITHOCTH?
Kaxoii 13 oTBETOB NpaBUIIbHBIN?

1) a- nyst 60ABIION; 6- ISt CPETHEH; 6- IS MAJIOM;

2) a- nns OOMBINON; 6- TSt MAJIOH; 8- AJIs CpPEIHEH;

3) a- s Masiou; 6- ISt CPETHEH; - 1T OOJIBIIION.

1-6.
dopma ceueHus ceplieUHNKa TPaHCPOPMATOPOB MAJIOH MOIIHOCTH OOBIYHO MPSMOYTOJIbHAS C

OTHOIICHUEM CTOPOH

=253 (oue. 1-6).

22+
a 1

Jl1g 4ero miacTUHbBI MarHUTOIPOBOIA
pacrnoJjiararoTcsl Kak yka3aHo Ha puc. 1-6,a, a He Kak
, Ha puc. 1-6,6?7
J Kakoii u3 0TBETOB cripaBeIJIuB?
d) 1. Jnsa ynobctBa cOopku TpanchopmaTopa.
Jl71 yMeHbIlIeHUs OTEPh:
2. Ha BUXPEBBIE TOKHU;
Puc. 1-6. 3. Ha nepeMarHu4YMBaHUE;
4. Ha BUXpEBbIE TOKU U NIEpEMarHMYMBaHuUE.

1-7.
OrnpenenuTh HAMarHMYMBAKOIINI TOK TpaHcopmaropa (puc. 1-7,a).
Jlano: @, =250 Butkos; [, =25 cm; [,=0,01 cu; S,, =18 cm?; Ui=120 6; f=50 2y.
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Puc. 1-7.

KpuBas HamarHM4IMBaHUs CTAIM CepJeYHIKA H300pakeHa Ha puc. 1-7,0.
1.2,4 a. 3.42a.
2.1,7 a. 4.1,3a.



1-8.
Hasnauenue kakoro 3;eMeHTOB TpaHcopmaTopa (puc. 1-8) ykazaHO HEMOJIHOCTHIO?

1

N4
{ 1. IIpoxomHble M30IATOPHI /- ISl BBIBOJA 3a5KUMOB
00MOTKH TpaHchopMaTopa.
3 2. Pacmumputens 2- 1 noaaep:kaHusi HOCTOSIHHOTO
3aIl0JIHEHUS TpaHCchopMaTopa MacioM, YMEHbILIEHHUS OKUCIICHUS
Macia.
Yy

3. TpanchopmaropHoe Macio 3- Ui 0TBOAA TeIia OT
0OMOTOK U CcepAeYHMKa TpaHC(HOpMaTOpa K HOBEPXHOCTH Oaka U
OXJIQXIAIOLIUM TpyOam.

4. TpyOsbl 4- nns yaydieHus OXJIaxXIeHUs
TpaHchopmaTopa.

Puc. 1-8.

1-9.

C moMoIIpI0 KaKoro OMbITa OMPEAETSIOT IOTEPH B cepAeuHuKe TpaHnchopmaropa?
1. OmbITa KOPOTKOTO 3aMBIKAHHUS.

2. OnbITa X0JI0CTOr0 X044a.

3. OnbiTa HArpys3Ku.

1-10.

Onpenenuts aMIUINTYly MarHUTHON MHAYKIIMK B MarHUTONPOBO/E TpaHchopmaropa. Hucio
BUTKOB NepBUYHOI 00MOTKN @, =800 BuTKOB; HanpskeHue Ui=400 ¢; ceueHne cepaeuHuka S
=18 cm?; =50 2y.

1.0,125 ma. 2.5,5 ma. 3. 1,25 ma.

1-11.
W3meHsieTcs 11 TOK X0JI0CTOro XoAa /o ¥ notepu B ctainu AD,, cepledHuKa TpaHchopmMaTopa,

€CJIM 3aMEHUTh €r0 MarHuTonpoBO/: BMECTO CTaIM TOIMHON 0,5 MM BBINOIHUTH
MarnuTonpoBoj U3 TOH K€ CTaau, HO ToMIUHOMN JucToB B 0,35 mm. [Ipennonaraercs, 4To
AKTHBHAs YacCTh CEUCHMSI CEPJICUYHUKA OCTaIach HEU3MEHHOM.

Kaxoii 13 oTBETOB NpaBUIbHbBIN?

1. 1o —He nu3meHnTCH. 3. AD,, - yMEHBIIUTCH.
2. Io— yBenuuurcs. 4. AD,, - HE U3MEHUTCH.
1-12.

W3MeHHTCS M TOK X0JO0CTOr0 X0/1a TpaHchopmaropa /o U aMIUIUTyJa MAarHUTHOW MHITyKIIMH By
B CEepJICUHHKE TpaHC(opMaTopa, €ClIi YMEHBIINTh CEUCHHUE CepIeuHNKa TpaHc(opmaTopa?
Kaxoit u3 0TBETOB IPaBUIbHBIN?

1. Iop— yBenuuurcs 3. Bu - yMeHbIIUTCS.
2. lp— yMEHBIINTCA. 4. Bu - HE U3MEHUTCH.
1-13.

Onpenenuts NOTEPU B CTATU ceplieUHUKa TpaHchopmaropa (puc. 1-13).



Jaso: @,=795 Butkos; ;; =25 cm; 1,=0,01 cm; S, =18 en®; Ur=380 6; f=50 ey; AD, ;=32
em/ke; AD, ,=1,42 em/ke.

1. 10,2 em 3.5,16m
2. 14,3 6m 47,15 em
Puc. 1-13.
1-14.

Kak n3MensTcs nokasanust npuOOpOB, €CIIU YMEHBIIUTh YHCIO BUTKOB IEPBUUHON OOMOTKHU
Tpancopmaropa. [[lepeBectu nepexinoyaTenb U3 MOJIOKEHU a B osioxkeHue 6 (puc. 1-14)].

Puc. 1-14.

Kaxkoii U3 0TBETOB HENMPaBUIbHBIN?

1. 1;- yBenuuurces. 3. P- yMEHBIINTCA.
2. I>- yBeIIMYUTCH. 4. U- yBeIU4UTCA.
1-15.

Jlnst onipeienieHust Havall ¥ KOHIIOB 0OMOTOK TpaHchopMaTopa ObLIIH MPOBEICHBI TPU OIBITA.
OOMOTKH B Pa3HBIX BapUaHTaxX COCAUHAIUCH IMMOCIICA0BATCIIbHO U UBMCPSAJIMCH HAIIPSIPKCHUSA Ha
KaXJI0M 13 0OMOTOK Kak yka3aHo Ha puc. 1-15.

Pe3ynbTaThl u3BMEpeHuii: ]’ - ?
' —{V)

[IepBrlit ONbIT. ' ()
U=120s; Ui=250s; F:}__()__(:).]
U:=150¢; Us; =20 6. 7 2 3

Bropoii onbIT.

U=120 6; U1 =62 6; |‘w1 =2 wz]
U:=38 ¢; Us =20 s.

Tperuii onbIT.

U=120¢; Ui=179 s;

U:=474 s; Us;=6,4 6. Puc. 1-15.

B kakoM 13 OnBITOB Bce 0OMOTKH OBUTH BKJIFOUEHBI COTIACHO (KOHEIT IIEPBOM C HAYaJIOM BTOPOH,
KOHEIl BTOPOM ¢ HAYaJIOM TPEThei)?



1-16.

[TapameTpsl cxeMsl 3aMerieHus (puc. 1-16) onpeaemnstoTcst ¢ HOMOIIBIO OMBITOB XOJOCTOrO X0
Y KOPOTKOT'O 3aMbIKaHHsI U IOCIIEAYIOWEro pacueta. @opMyiia A OnpeeseHus Kakoro 13
apaMeTpoB yKa3zaHa HEMPaBUIbHO?

/ —
xy  rye &2 ry l.z, =—%.

Puc. 1-16. 5.1, =

1-17.

Kak n3MeHseTcst TOK X0JI0CTOro X0/a U MOTepH B CEpPACYHUKE TpaHCPOopMaTopa, eCiu
HanpsHKeHUE Ha NEPBUYHON 0OMOTKE OKa)eTcsi O0JIblIe HOMUHAIBHOTO?

Kaxoii 13 oTBETOB NpaBUIIbHBIN?

1. Io— He n3meHMTCA. 3. AD,, - He U3BMEHUTCHL.
2. Ip— yMEHBIINTCA. 4. AD,; - yBenmmuurcs.
1-18.

B kakoM U3 BBIpa)KEHHIA, TTO3BOJISIONIUX ONPEIEIUTh BEIMYUHBI, H300paKeHHbIE Ha BEKTOPHOM
nuarpamme Tpancdopmaropa (puc. 1-18), nomymniena ommoka?

1LY HI=1,0,.
AP,
2.1, =—"2.
1
3. E=4440,/0, .
E
4.1, =—2

[ 2 2
r2+x2

Puc. 1-18.

1-19.
ITo pesynpraram omneita xonocroro xona £, =200 em; I, =1,2a; U,;, =400 6;

U, =36 6 onpenenuTs NOTEPH B cepAcUHUKE TpaHchopmaTopa AP, , mapaMeTpbl CXEMbI

3aMCIICHUA
X,, 1, 1 K03 dunuent tpaschopmaropa k.



OTBeT 1151 KaKOW BEJIMYMHBI HETPABWIIbHBIN?

1. AP,;=200 em. 3. x,=331 om.
2. 1,=139 om. 4. k=11,1.
1-20.

ITo pesynbraTam onbiTa KOPOTKOro 3aMmbikanus: P, =800 em; U, =20 ¢; I,=100 a onpenenutsb

napaMeTpsl X, U 7, CXEMbl 3aMEIEHUs TpaHC(HOPMATOpA.

Kaxoit u3 0TBETOB IPaBUIbHBIN?

1. ,=0,2 om. 3. x,=0,2 om.
2. 1,=0,8 om. 4. x,=0,183 om.
1-21.

Bun BHemIHe XapakTepuCTHKH TpaHCc(hOopMaTopa Ipy OJUHAKOBOM XapaKTepe Harpy3Ku
3aBUCHT OT paccTosiHust / (puc. 1-21, a) Mexay nepBUYHON ¥ BTOPHYHON 0OMoTKamu. B kakom
COOTHOIIIEHUH HAXOAATCS PACCTOSHUS MEXK/TY KaTyIIKaMH JJIsl XapaKTePUCTHK, H300paKeHHBIX
Ha puc. 1-21, 6?7

U
ul B 1 1. i>b>h.
’E' % L 2 2.Li=h=h.
O~m 3 3. <b<lb.
a) g d) I,
Puc. 1-21.
1-22.

B kxakoM COOTHOIIEHUH HaXOIATCS TOKM KOPOTKOTO 3aMBIKaHUS JUIs TPEX 3HAYCHI PacCTOSHUM
MEXy TEPBUYHON M BTOPUYHON KaTymkaMu Tpanchopmatopa /1>1>13 (puc. 1-21)?

1. ki>ho>lxs.

2. ki=lo=lx.

3. k1</x2<I3.

1-23.
Kakoit xapakrep uMeeT Harpy3Ka 1 KakoBO COOTHOIICHUE MEXAy K03 (HUIIMeHTaMu MOIIIHOCTH
Harpy3Ku (Cos @), Mpyu KOTOPHIX BHEITHUE XapaKTEPUCTUKHU TpaHCHOpMATOpa UMEIOT BUI 0, 8, 2
(puc. 1-23), ecnu xapaKTepUCTHKA d COOTBETCTBYET YHCTO
% ] aKTHBHOMY XapakTepy Harpy3ku (cos ¢=1)?
1)6, 6, - UHAYKTUBHBIN XapaKkTep
COS (6 > COS (g > COS (P;
2) 2- EMKOCTHOM XapakTep;
0, 6- UHIYKTUBHBIN XapakTep
COS (5 < COS Qs;
3) e- eMKOCTHOM XapakTep;
0 = 0, 6- THIyKTUBHBIN XapakTep
2 COS (6 > COS (s.

Puc. 1-23.

% o p N




1-24.
B kakoM cooTHOLIEHUH HaXOAATCs KO (UIIMEHTHI MOLTHOCTH (COS () Harpy3Ku
TpaHcpopmaTopa Jiisl U300pakeHHBIX Ha puc. 1-24 3aBucuMocTtei
n = f(1,) Tpanchopmaropa’?
74 : 1. cos @5 = COS Ps = COS (c;
a 2. COS Qs > €OS P5 > COS Pa;
3. cos Qs < €OS P5 < COS Pa;

Puc. 1-24.

1-25.

W3MeHHTCS M TOK XOJIOCTOrO X04a /0 ¥ aMIIMTyJja MATHUTHON MHAYKIHHU By B CEPACUHUKE
TpaHchopMaTopa, €Cii YMEHbIIUTh KOJIMYECTBO BUTKOB IIEPBUYHON OOMOTKH ITPU HEM3MEHHOM
U.

Kaxoii oTBeT npaBuiIbHbIN?

1. [o— He u3MEeHUTHCH. 3. Bu — yBenuuures.
2. Ip— yMEHBIINTCA. 4. Bu - HE UBMEHHUTCH.
1-26.

Ha puc. 1-26 n3o00pakeHbl BEKTOpPHbIE JUarpaMMBbl TpaHchopMaTopa Mpu pa3IHuHbIX
XapakTepax HarpyskH.

Puc. 1-26
B kakoii U3 BEKTOPHBIX AUArPaMM JOMYIIeHa OmoKa?



1-27.

JlBa Tpanchopmaropa 0IMHAKOBON KOHCTPYKLUH, PAaBHOH HOMHUHAJIBHON MOIITHOCTH H
OJIMHAKOBBIX IIEPBUYHBIX 1 BTOPHYHBIX HAIIPSHKEHUI BBINOIHEHBI TaK, 4To y nepBoro U, / @, =
1, y Broporo U, /@, =2. Y Kakoro u3 TpaHc)OpMaTOpOB BeC POBOJIOB 0OMOTOK G U BEC
cepaeyHuka Gem OONBIIE, €CIH TUNIOTHOCTH TOKA M aMIUTUTY Ibl MATHUTHBIX UHIYKIUH Y
TpaHcOpMaTOpPOB paBHBI?

Kaxkoit u3 oTBE€TOB BEpHBINA?

1.Gui=Ga2. 3. Gemi=Gemo.

2. Gui>Gao. 4. Gemi<Gemo.

1-28.

Kax OyayT uzmeHnsTecst TOku /7, 12 v I3 Ipu iepeMeIieHny JBUKKa aBTOTpaHcpopMaTopa BBEPX
(puc. 1-28)

Kaxoii 13 oTBETOB NpaBUIbHBIN?

1. 11, I2, I3- yBemuuaTcsi.
2. 11, I>- yBenuyarcs, 13- yMEHBIIUTCS.
3. Iz, I3- yBenuuatcs; [;- yMEHBIIUTCS.

Puc. 1-28.

1-29.
Onpenenutsb TOK /1 1 12 aBTOoTpanchopmaropa (puc. 1-29), ecnu Tok Harpysku I3=5 a?
Hampsokenne U2=0.5U.

TokoMm xosocToro xoaa nmpeHeopeds. O
Kaxoit u3 0TBETOB IPaBUIIbHBIN? 1I !
1. I=2,5a; =5 a. v o
2. I=2,5a; =25 a. w3y Inmh i
3. I=h=5a. lzz f fUz
4. Ii=5a; =25 a. C—
Puc. 1-29
1-30.

B kakoM cooTHOMIEHHH, TIPUMEPHO, HAXOIATCS BECa OOMOTOK IByXO0OMOTOYHOTO
tpancopmatopa Gmp u aBTOTpanchopmaropa Gam (puc. 1-30) ¢ koapdurrenramu
tpancdopmanuu k=U,, /U,, =2, c paBHBIMU NIEPBUYHBIMU ¥ BTOPUYHBIMU HANIPSHKCHUSIMH, TIPH
PaBHBIX CEUCHUSX CEPJICUHUKOB, PABHBIX aMIUTUTYAaX MAarHUTHBIX HHIYKIIMHA U TTIOTHOCTSIX
TOKOB 0OMOTOK?

Oy
C d : 1 Gmp ~ Gam
U 3
Up| wy l w; UZ Wy 2 Gam ~ — Gmp
UZ' wy 3. Gmp > Gam
o 1
4 Gum ~ — Gmp

Puc. 1-30.



1-31.
Kak OynyT usmeHsaTbCs TOKU /1, 12, [3 Tpy nepeMeIeH|H JBIKKA

aBTroTpancopmaropa (puc. 1-31.) BBepx?
Kaxoit u3 0TBETOB IPaBUIbHBIN? - vI N
4. I;- ymenpiarcs; I2, I5- yBenuyarcs. o'—"' By .
5. 11, I>- ymenbarcs, [3- yMEHbLIUTCSL. | Y L4,
. L}
6. 11, I2, I3 — yBenmaTcst. l~u I,
i
o—
Puc. 1-31

1-32.
Kak usmenuTtcs HanpspkeHue norpedurens Un mpu nepeMenieHHH TBUKKOB
aBTOTpaHCHOPMATOPOB 4, 0, 6 (puc. 1-32) BHU3?

rm " UD:_EI] e Uj—.é

Puc. 1-32.

t,

:

Kaxoii n3 oTBETOB HENPaBUIIbHBIN?
1) a- yBenuuurcs;
2) ©6- yMeHbLIUTCS,
3) 6- yMEHBUIUTCH.

1-33.
TpexoO6MoTOuHBIH TpaHC(HOPMATOP € PaBHBIM YHCIOM BUTKOB BCEX OOMOTOK @, = @] = @,

BKJIIOYEH B ceTh (puc. 1-33, a) nanpsoxkennem U;=100 6. [Ipu aTom okazanock, yto U2=100 s,
TOK //=1 a, MarHUTHBIN NOTOK cepAeUHUKa P,. Onpenenurts: ToK /7, HanpsbkeHue Uz U MOTOK
@s, ecnu 1B OOMOTKH @, U @, COEAUHEHBI N10CIEA0BATENBHO cornacHo (puc. 1-33, 6) u

BKJIIOYEHBI B ceTh HanpsbkeHnuem U=200 g.

L L

w2 T W
wr  wy Wy  wf
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Puc. 1-33.
OTBeT 151 KaKOW U3 BEJIMYUH HETPABUIIbHBIN?

1. I=1a.
2. D~ PDs.

3. Ux=100s.



1-34.

J1Ba TpaHc(hopMaTOpa C €CTECTBEHHBIM BO3AYIIHBIM OXJIKICHUEM MPUMEPHO OJTMHAKOBOM
MOIMHOCTHU UMCIOT PAaBHLIC MOTEPHU MOIIHOCTH B CEPACYHUKAX, HO PA3HLIC TIOTCPHU B 00MOTKax u
pas3Hble IO TIOBEPXHOCTEH KaTyIIEK, OMBIBAEMBIX BO3yXoM. [lepBriii TpaHChOpMAaTOp
umeeT miomans S, =500 cu?, Bropoit Tpancdopmatop - S, =600 cy?’; HOTEpH MOIIHOCTH B
oOMoTKax TpaHchopMaTopa: nepsoro - AD, =30 ¢m; BToporo - AD, =32 ¢m. Kakoii u3
TpanchopmMaTopoB OyIeT UMETh 00JIee BHICOKYIO YCTAaHOBUBIIYIOCS TEMIIEpaTypy Harpena?

1. ta>to.

2. ta=to.

3. ta<to.
1-35.

J1Ba TpanchopmMaTopa ¢ pa3HBIMA HOMUHAJILHBIMU MOIIHOCTSIMU M HANIPSDKEHUSIMUA TIEPBUYHBIX
U BTOPUYHBIX OOMOTOK, HO pa3HbIMU HAIPSDKEHUSIMH KOPOTKOT'O 3aMBIKaHUS COMHEHBI
nappajensHo. B KakoM COOTHOIIEHWH HaXOSATCS TOKH BTOPUYHBIX OOMOTOK TpaHC(HOpMaTOpOB
(mepBoro /s 1 BTOporo /s) mpu Harpy3Ke, €Ciid HallpsbKeHHEe KOPOTKOTO 3aMbIKaHUs IEPBOTO
TpanchopmaTopa OoJIbIIIe, YeM BTOPOTO?

Kaxoit u3 0TBETOB IPaBUIbHBIN?

1. 1>l

2. I=l.

3. Ia<16.
1-36.

Onpenenuts cedeHre MPOBOJAOB MPBUYHOM S; M BTOPHUHOI S2 00MOTOK TpexdazHOTo
TpaHchopmaTopa, COEIMHEHHBIX TI0 CXEME 3BE3/1a-3B€3/1a, UMEIOIIETr0 CIACAYIOIINE TaHHbIE:
HOMHHaJIbHast MOIIHOCTE S,=560 xea, U,=6000 6, U2,=400 6. ILlIoOTHOCTH TOKa 0OMOTOK 8
a/mm?.

Kaxoit n3 0TBETOB IPaBUIbHBIN?

1. §:=0,00675 mm?; S2=0,1 ymm?.

2. 81=6,75 mm?;  S>=100 mn’.

3. 81=11,7 mm?; S:=173 mn’.

4.51=0,0117 mm?; S2=0,173 mr’.

1-37.

Tpexdazublii TpanchopmaTop npu Harpyske B 446 kem u cos =0,8 UMen yCcTaHOBUBIIYIOCS

JIOITyCTUMYO Temrnepatypy. OnpeaennTs HOMMHAIbHY0 MOIIHOCTh TpaHc(hopMaropa.
Kakoii n3 0TBETOB ITpaBUIIbHBIN?

1. 336 kem. 3. 560 xsa.
2. 560 kem. 4. 448 kea.
1-38.

Tpexdaznsbrit Tpancopmarop npu Harpyske B 810 a u cos ¢p=0,8 uMen yCTaHOBUBIITYIOCS
JOIYCTUMYIO TeMIeparypy. Kakyio akTHBHYIO MOIIIHOCTh OH MOXET OT/AaBaTh MOTPEOUTEITIO,
eciu K03 HUIIMEHT MOIITHOCTH Harpy3ku OyaeT cos ¢=0,6? HoMuHansHOE HanpsHKeHUE
BTOpHuHOU 0OMOTKH U2/=400 6.

Kaxkoii oTBeT mpaBUIIbHBIN?

1. 560 xem. 3. 324 kem.

2. 336 kem. 4. 448 kem.



1-39.

Kak u3MeHUTHCS TOK XOJIO0CTOro X0/a /o, HanpsbKeHUE Ha BTOpUYHOM 00MoTKe U2, TOTepu B
cepreunnke AP TpexdaszHoro TpanchopMaTopa, €CIu Mo OMHUOKE IEPBHYHYI0 OOMOTKY BMECTO
TPEYTOJIbHUKA COSANHWIN 3BE3/101 7
Kaxoii 13 oTBETOB NpaBUIbHBIN?

1.

2. U:2— yMeHbpIIUTCS B 3 pasa.
3.

1-40.

[0 — HEe N3MEHUTC.

AD - yMeHBIIUTCS B JIBa pasa.

Kak m3meHuTcs HaIIPsS’KCHUC UZ, TOK XOJIOCTOI'O X0Ja 10, aMIUINTy1a MarHuTHOM HHAYKOUU BM,

IIOTEPH B cepaeyHuke AP,

o

3BE3/Ibl COEIMHUIM TPeyroabHUKOM? [Ipu HOpMasIbHON cXeMe COeJMHEHMSI — 3BE3/101 —
MarHuTHas MHAYKIMS U HAMarHUYMBAIOLUI TOK COOTBETCTBOBAJIM TOUKE | KpUBOU
sagucumoctu 4 = f(I,,) Tpancdopmaropa (puc. 1-40).

Kaxkoit u3 0TBETOB HEMPaBUILHBIN?

Eal o e

1-41.

U: — yBemauTes He Gosiee 4eM B /3 pas. 8k
Ip — yBenmuuTcs Oojiee 4eM B JIBa pasa.
By — yBenuuutcs 6osee 4eM B 1Ba pasa.
AP, - yBennuuTcs 0oJiee 4eM B J1Ba pasa.

z;.

Puc. 1-40.

['pynma coenunenus kakoro Tpanchopmaropa (puc. 1-41) ykazana HenpaBuIbHO?
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TpaHc@opMaTop TOKa U TpaHC(HOPMATOp HANPSDKEHUS, Ha KaKue, IPUMEPHO, aMILTUTY b
MarHMTHBIX UHAYKIHUH PACCUNTBHIBAKOTCS X CEPACYHUKH?
Kaxoii 13 oTBETOB HENPaBUIIbHBIN?

1.

2.
3.
4

Tpanchopmarop Toka — B peXkKUMe KOPOTKOTO 3aMBIKaHHSL.
Tpancdopmarop HanpsHKEHUS — B pEXKUME XOJIOCTOTO X0/1a.
Tpanchopmarop Hanpsixkenus umeeT By= (0,6 +0,8) 7.
Tpanchopmarop Toka umeet By= (0,6 +0,8) 7.

€CJIM 10 OMMOKE MEPBUUHYI0 OOMOTKY TpaHcpopMaTopa BMECTO

Puc.
1-41.

1-42.
KaKo
pex
uMe

pabo
TaroT



1-43.
Kakas riaBHasi IpH4rHa, BCICICTBUE KOTOPOH BBIOUPAIOT aMILIUTY Ly MArHUTHOW MHIYKIIUH
Tpancpopmaropa Toka By= (0,08 +0,1) 72z Bmecto By= (1,2+1,5) T HOpMaIbHBIX CHIIOBBIX
TparchopMaTopoB?

1. s yMeHBIICHUS TEMIIEpaTyphl HarpeBa Tpancopmaropa.

2. JIns MOBBIMICHUS] TOYHOCTH H3MEPEHHHA.

3. Jlns yMeHbIICHUS Beca cepleyHnKa TpaHchopMaTopa.

1-44.
OmnpenenuTs 9YUCI0 BUTKOB BTOPUYHBIX OOMOTOK TpaHC(OpMaTopa TOKa @, U TpaHchopMaTopa

HanpsbkeHus o, . [lepBuunas oOMoTKa TpaHcdopmaTopa Toka paccunutana Ha 500 a u umeer 1

BUTOK, BTOpHUHas — Ha 5 a. [lepBuunast oOMoTKa TpaHchopMaTopa HaNpsHKEHUS pacCUMTaHa Ha
6000 ¢ u umeet 12000 BuTKOB, BropnuHasi — Ha 100 6.

Kaxkoii u3 0TBETOB NMpaBUILHBIN?

1. w,= 500 BuTKOB; @, = 500 BUTKOB.

2. w,= 200 BuTKOB; @, = 100 BUTKOB.

3. w,= 100 BuTKOB; ®; =200 BUTKOB.

1-45.
[ToueMy Henb3s pa3MbIKaTh BTOPUUHYIO OOMOTKY TpaHcpopmaTopa TOKa MoJl Harpy3Koi u Juis
Yero 3a3eMJISIOT OJMH KOHELl BTOPHYHONW 0OMOTKHU?
Kaxkoii u3 0TBETOB HENMPaBUJIbHBIN?
[Toromy 4TO Mpu pa3oOMKHYTOH OOMOTKE 1O/ HArpy3KOM:

1) cunbHO HarpeBaeTcsi CepACUHUK TpaHchopMaTopa;

2) B OOMOTKE BO3HHKAET OOJbIIAs 3.7.C., OTIACHAs JJIs YeJIOBEKa U MOTYIIAsl BBI3BATh

poOOI N30SI,

3a3eMJII0T OAMH KOHEIl BTOPUYHOW 0OMOTKHM 151 oOecriedeHns: 6€30NMacHbIX YCIOBUI paboThI
00CITyKUBAIOLIETO MIepCcoHalIa B CiIydae:

3) mpo6os U30IALMUU U COETMHEHHUS BTOPUYHOW OOMOTKHU C TIEPBUYHOI;

4) paboTHI IpH PA3OMKHYTOW BTOPHUYHON 00MOTKE TpaHchopmaTopa
1-46.
OnpenenuTts LEHBI JEIeHNUs BAaTTMETPa, aMIIEepMeTpa U BOJIbTMETPA, BKIIIOUEHHBIX IO CXEME,
n300pakeHHOH Ha puc. 1-46. Llena nenenus camux NpudOpoB cOOTBETCTBEHHO paBHa Cw=10
em/oen; C4=0,5 a/oen; Cyv=1 6/0en. Koappuuuent tpanchopmanuu tpanchopmaropa
HanpspkeHus k,=100; Toka k&=5; U=10000 g, I=100 a, mkana xaxmoro npudopa nmeer 100
neneHuil. [leHa nenmeHus kakxaoro U3 mpubOpoB,

I, K

BKJIIOUEHHBIX 110 cXeMe puc. 1-46, onpeneneHa ) A
HENPAaBHIBLHO? 0= I A I

1. Cw=10000 sm/dex. 7 g 00 -
t

2. Gvw=100 s/0en.
3. Cs=2,5 a/oen.

O—a_

Puc. 1-46
1-47.
Onpenenuts LieHy AeJIeHUs BaTTMETpa (Bm/Oen), BKIIOUEHHOTO 10 cXeMe, N300pakeHHOM Ha
puc. 1-47. Uucno BUTKOB 0OMOTOK TpaHCcopmaropa HanpsukeHus @, =3000 u @, =50, a
TpaHcdopmaropa Toka w,=1 u ,=10.
Barrmerp umeer 100 nenenuii u pacc4uTaH pU HENIOCPEICTBEHHOM BKJIIOUEHUH HA U3MEPEHUE
MOIIHOCTH B IIeNU ¢ TOKOM /=5 a, HanpspkenueM 150 ¢, U=6000 6, I=50 a.



Kaxoii n3 oTBETOB NpaBUIIbHBIN?

1. 750.
2. 3000.
3. 4500.
4. 450
Puc.1-47
1-48.

J1s n3MepeHuss MOITHOCTH OTpeOUTENs TpeXxPazHOro TOKa UCIOIb30BaHbl 1BA BATTMETPA,
BKIIIOUEHHBIE 10 CXeMe, U300pakeHHOM Ha puc. 1-48.

éq_ = ﬁ1 ﬁz
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Puc. 1-48.
OnpenenuTs MOIIHOCTh MOTPEOUTENS, €CIIU CTPENKa OJTHOTO BaTTMETpa yKa3biBana S50 neneHui,

BTOpOTO 25.
Koaddumment tpanchopmanmu tpanchopmartopa HanpsikeHus k,—=20; Toka k+—=20. BartmeTp
nmeetT 100 genenuii, Ha ero mKaje Hanucano 5 a, 100 s.

1. 250 kem.

2. 750 kem.

3. 1300 xem.
1-49.

Kak nsmensarcs nokasanust HpI/IGOpOB " aMIUIUTYyda MAarHUTHOH HHAYKIUHU B CCPACUHUKE
TpaHchopmaropa (puc. 1-49), ecnu napanensHo nepBoi (@, ) BKIIOYUTh BTOPYIO (@, ) OOMOTKY
C TCM K€ YHUCJIOM BUTKOB U CCHCHHUEM IIPOBOJHUKOB, YTO U IICPBasd.

>w1: |
UL
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Puc. 1-49.

AKTUBHBIM COIPOTHBIIEHUEM OOMOTOK IPUHEOPEUb.
Bropuunas o6MoTKa TpaHCPOpMAaTOpa pa30OMKHYTA.
Kaxoit u3 0TBETOB IPaBUIbHBIN?

1. P — yBenuuuTcs B JiBa pasa.

2. I;—yBenuuuTcs B J1Ba pasa.

3. I>— yMeHbIIUTCS B /iBa pasa.

4. Bu— yMeHbLINTCS B [1Ba pas3a



ManimHbl IOCTOSHHOT'O TOKA

3-1.

Kaxkast u3 yacteil MaliuHbl NOCTOSIHHOTO TOKa (puc. 3-1) HE MOXeT 1 2 3 4
OBITH U3TOTOBJICHA M3 YKa3aHHOTO MaTepuaa?

1.CranuHa (xoprmyc) /- cTayb, 4yr'yH, aJIlOMUHUM. <

2. 'maBHBII NOJIIOC 2- CTAJIb.
3. O6moTKa BO30OYKIEHUS 3- MElb, AITFOMUHHM.

4. JIONMOJHUTENIBHBIN MOJIIOC 4- CTallb, YYTYH.
5. SIkopb 5- 3IIEKTPOTEXHUYECKAs CTab. 3

Puc. 3-1.
3-2.

HasnaueHnue kako# U3 yacTeld MaIIUHBI ITIOCTOSIHHOIO TOKA 0€3 KOMIIEHCAIIMOHHON 0OMOTKH
YKa3aHO HEMOJHOCThIO?
1. Ob6mMoTKa BO30YKICHHS CO3/IAET TIaBHBIA MAarHUTHBIN MOTOK.
2. OOMOTKa JOTIOJHUTEIBHBIX TTOJIFOCOB CO3/a€T MATHUTHBIN TTOTOK, KOMIICHCUPYFOIIIHMA
MOTOK PEAKIUHU SKOPS B 30HE KOMMYTAIIMH, U MAarHUTHBIN MOTOK, BBI3BIBAIOIIHIM 3.11.C.
B KOMMYTHPYEMOM CEKIIMU OOMOTKH SIKOPSI.
3. C noMoIIbIO KOJUIEKTOPA U IIETOK BpaIIaronIasicsi 0OMOTKA SKOPSI COSTUHSIETCS C
BHEIITHEH CEThIO.
4. CranuHa — 4YaCTh MAarHUTONPOBO/IA MATHUTHON CUCTEMBI MAIlIMHbI, B KOTOPOH
pacnoJjiaraetcs riaBHbIM MarHUTHBIM MMOTOK U MOTOK JOMOJHUTENIBHBIX MOJTIOCOB.

3-3.

HaznaueHue TOMOJHUTENBHBIX MTOTIOCOB U KOMIIEHCAIIMOHHON OOMOTKHM MAallIMHbI TOCTOSIHHOTO
TOKa.

Kaxoii 13 0TBETOB HETIOJIHBII?

B mammHe 6e3 KoMIeHCallMOHHON OOMOTKH JIOTIOJIHUTEbHBIE TTOJIIOCHI CO3aI0T MOTOK:

1) xoMIEHCUPYIOIIMI TOTOK pEaKLUK SIKOPs B 30HE KOMMYTallNN;

2) KOMIIEHCUPYIOIIUHI MOTOK PEAKLIUHU SIKOPS B 30HE KOMMYTALIMU U BBI3BIBAIOLIHM 3.]1.C. B
KOMMYTHPYEMO CeKIIMH OOMOTKH SIKOPSI, KOMIICHCUPYIOIIYIO PEaKTUBHYIO 3.]1.C.

B mammHax ¢ KoMneHcalmoHHOW 0OMOTKOM:

3) KoMIIeHCallMOHHAsE OOMOTKA CO3/IaeT MAarHUTHBIN IMOTOK, KOMIIEHCUPYIOIIUI MarHUTHBIN
IOTOK PEAKLUH SKOPSI;

4) NOTONHUTEIBHBIE TIOJIIOCHI CO3/JAal0T MArHUTHBIN ITOTOK B 30HE KOMMYTAallUU, KOTOPBIN
HaBOJMUT 3.].C. B KOMMYTHPYEMOI CEKLIMU OOMOTKH SIKOPsI, KOMIEHCUPYIOLIYIO PEaKTUBHYIO
3.1.C.

34.
Ha puc. 3-4, a, 6, 6 n1300pakeHbI 4aCTh OOMOTKH SKOPSI, KOJUIEKTOPA, a TAKXKE IIETKU JJI TPEX
MOMEHTOB BpeMeHHU. 1101 Kakoil 4aCThI0 MOBEPXHOCTH IIETKH, COIPUKACAIOLIENCS C
MOBEPXHOCTHIO KOJJIEKTOPA, INIOTHOCTh TOKA OyAeT OOJIbIe, €CIM MallliHa HE UMEET
JIOTIOTHUTEIHHBIX MOJTFOCOB U MIETKU HAXOATCS HA T€OMETPUIECKOM HEHTpamu?

1. Tlox cOeraromeit yacThio (A).

2. Ilog cpenueii yacteio (b).

3. Tlox naGeratomieit yactoio (B).
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3-5.

Kakoe nonoxxenue 0yet 3anumarth (huzndeckast HeUTpaib reHeparopa u asurarens (puc. 3-5),
paboTaroniux mnoj Harpy3kou?

Kaxoit u3 0TBETOB IPaBUIbHBIN?

lenepamop . Abueamens

Puc. 3-5.
I'eneparop — aa, nBurarens — aa.
['enepatop — aa, nBUraTens — 60.
I'enepatop — 66, nBuratens — aa.
['enepatop — 66, nBUraTens — 60.

hall e e

3-6.
OnpeenuTh MOJIPHOCTH JAOMOJHUTEIBHBIX MTOJIFOCOB T€HEpaTOpa M IBUTATEIS
(puc. 3-6).

enepamop Jbuzamen

Puc. 3-6.
Kaxkoii u3 0TBETOB NMpaBUILHBIN?
1. Teneparop uMeeT NOJSIPHOCTH JOTIOJTHUTEIILHBIX MTOJIFOCOB:
a—N, 6 —S; nBurarens a — N, 6 — S.
2. T'eneparop: a — S, 6 — N; neurarens a — S, 6 — N.
3. T'eneparop: a — S, 6 — N; neurarenb a — N, 6 — S.
4. T'enepatop: a — N, 6 — S; neuratenb a — S, 6 — N



3-7.
YeThIpexnotocHasi MallMHa UMEET YeThIpe IIeTKoaAepkaTens (puc. 3-7).

@ €

Puc. 3-7.
Kakas U3 cxeM coeMHEHHS IETKOIepIKaTeNeH paBHiIbHas?

3-8.

Kaxue ycinoBust HE0OX0AUMBI JUIsl TOTO, YTOOBI MPOU30IILIO CaMOBO30Y KIEHUE TeHEPAaTopa
MOCTOSIHHOTO TOKA C MapalieIbHbIM BO30YKIeHUEM?

B xakoMm 13 0TBETOB JToMyIIeHa OmIroOKa?

1. Hannume octaToyHONM MHIYKIIMK U BHEIIHEW HAarpy3KH.

2. Hannuume octaTOYHOM MHAYKIIMM U COOTBETCTBYIOIIETO MPUCOECTUHEHHSI OOMOTKHU
BO30YKJIEHUs K IKOPIO B 3aBUCUMOCTH OT HAIIPABJICHHS BPAILICHHSL.

3. Hannuue octaTOYHON MHAYKIMU U COOTBETCTBYIOIIETO HAIIPABJICHUS BPAILLIEHUS SIKOPS B
3aBHCHUMOCTH OT CXEMbI COSAUHEHHSI OOMOTKH BO30YXIEHUS K SIKOPIO.



MUHHUCTEPCTBO HAYKH 1 BBICIIIET'O OBPA3OBAHNS POCCUIMCKON ®EJEPAIINN
Texaudeckuii HHCTUTYT (priran)
(heneparbHOTO rOCYAAPCTBEHHOTO aBTOHOMHOTO 00pa30BaTEILHOTO YUPEKICHHS BBICIIIETO 00pa30BaHuUs
«CeBepo-Bocrounslit henepanbHbIil yHHBepcuTeT MMeHN M.K. AMMocoBay»
B I. Hepronrpu

Ka(pez[pa QJICKTPONPHUBOJAA U aBTOMATU3AIlIUX TPONU3BOACTBCHHBIX ITPOLICCCOB

Pabota Ha 1aboparopHoM 3aHATHM o AucuuiuinHe b1.0.20 DnexTpudeckre MaluHbl

JlabopaTropHblie padoThl

No HaumenoBanue
pasnena (TeMbl)
JMCIIUTUIMHEI

JlaGopaTopHnast paboTa uiau 1a00paTOPHBI
MPaKTHKYM

@OopMBI U METOABI
KOHTPOJIA

JI/P Nel: UccnenoBanue Tpexda3Horo
IBYXOOMOTOYHOTO TpaHc(opmaTopa B
PEeXHMME XOJIOCTOTO X0J1a U KOPOTKOTO
3aMBIKaHHUS.

JI/P Ne2: I'pynmibl coeqHEHU 0OMOTOK
TpexdazHoro Tpanchopmaropa.

JI/P Ne3: WccnenoBanue 1ByXoOMOTO-
YHOTO TpaHchopmaTopa rnpu
HECUMMETPHUYHOW HAarpy3Ke.

1 | Tparcdopmaropsl

Jomyck K
BBITIOJTHEHUIO Pa0OTHI.
Odopmnenue paboThI

JI/P Ne4: WccnenoBanue Tpexda3sHOro
ACHHXPOHHOTO JIBUTATEJIS C
KOPOTKO3aMKHYTBIM POTOPOM.

B COOTBETCTBUU
JI/P Neo5: WccnenoBanme Tpexda3Horo
METOAMYECKUMHU
ACUHXpOHHBIE ACMHXPOHHOTO JIBUTATEJIS C
2 YKa3aHUSMHU
MamuHbl (AM). ($ha3HBIM POTOPOM.
BBITTOJTHEHHIO
JI/P Ne6: UccnenoBanue tpexdazHoro AJl
1abopaTopHBIX pabdoT.
C K.3. pOTOPOM B TpexdazHoMm, 3ammra
0J1HO()a3HOM M KOH/IEHCATOPHOM .
BBITTOJIHEHHOH paboThI
peKUMaXx.
3 CHHXpOHHBIN JI/P Ne7: UccnenoBaHue XapaKTePUCTHK
MaIlUHbI Tpex(a3zHOro CHHXPOHHOI'O FeHepaTopa.
JI/P Ne8: WcciienoBanue reHepaTopa
MarmuHs! MIOCTOSIHHOT'O TOKa HE3aBUCHUMOI'0
4 | TIOCTOHHOTO TOKa BO30YXKIICHUSI.

(MIIT), cuaxpoHHbBIE
JIBUTATEITN

JI/P Ne9: UccnenoBanue aBAraTeirst
MMOCTOSIHHOT'O TOKA IT0CJIE0BATEILHOTO

BO30Y KICHUSI.

Pabota Ha 1a00paTOPHOM 3aHATHH

B nepuoa OCBOCHHA AUCHUIUIMHBI CTYIACHTBI MMOCCHIAIOT JICKOWMOHHBIC 3aHATHA,
CaMOCTOSATENIFHO H3y4YalOT JOMOJIHUTEIBHBIH TEOPETHUSCKHH MaTepual K JabopaTopHBIM
3aHATUAM. KputepusiMu OLEHKHM paboThl Ha Ja0OpaTOPHBIX 3aHATHUSAX SBISETCS: BIaJICHUE
TEOPETUYECKHMHU MOJOXKEHUSAMHU TI0 TEME, BBIITOJHEHHE J1a00paTopHbIX paboT. CaMocTosTebHAS
paboTa CTyIEeHTOB BKIIIOYAET MPOPAOOTKY METOAMYECKUX PEKOMEHMANWN M JOTOJTHHUTEIBHOM
y4eOHOHN JUTEepaTypsl B COOTBETCTBHU C TUIAHOM 3aHSTHS;, BBIMOJIHEHHE JIAOOPATOPHBIX padoT.
Jlo BeImONHEHHsST pabOTHI CTYyIEHT OOs3aH IMOJYYUTHh JOMYCK, KOTOPBIH COCTOMUT B KPAaTKOM
OIIpOCe TPOrpaMMbI PabOTHI, MOHUMAaHUH €€ CYTH M LeNu, 3HaHuu Th mpu paboTe co cTeHIoM.




OcnoBHoii ¢opmoii mpoepku CPC siBisieTcst mpoBefieHne 1ab0paTOPHBIX PadOT M MUCHbMEHHOE
HalMCaHUe MOJYyYSHHBIX PE3yJIbTaTOB COMIACHO METOAMYECKUM PEKOMEHAALIUSM.

JlaGopaTopHbIe paOOTHI MPOBOIATCS TOCIE PACTpPEACTICHHUS CTYACHTOB YYeOHBIX TPYIII
no Opuragam (He Oonee 3-4 wyenoBek). BrimonHeHue mabopaTopHOM pabOTHI OLIEHHUBAETCS
Oammamu  (He Oosee 5). Ilpu 3TOM mnOpuHHMMaeTcss BO BHHUMAaHUE YPOBEHb 3HAHMU,
HOJTrOTOBJICHHOCTh K IPOBEACHUIO HCCIEAOBAaHMM, a TaKkKe MPAKTUYECKUE YMEHUS, KauecTBO
UCCIICIOBAaHHUI M OPraHU30BaHHOCTH MPH pabdoTe.

ITonroToBka K 1a00paTOPHBIM 3aHATUSAM MPELyCMaTPUBAET MPOPAOOTKY TEOPETHUYECKOTO
MaTepHalia 1o TeMe MPEeACTOSIIEH 1abopaTopHON pabOThI, H3yYeHHE KOHCTPYKIMU, MPUHITHUITA
NeHCTBUS M OCHOBHBIX XapaKTEPUCTUK HCCIEAYeMOH AJIEKTPUUYECKOW MAIIUHBl  WJIH
TpaHchopmaTopa, MPOTPAMMbl HCTBITAHUM, OCMBICJICHUE TMPAKTHUYECKUX JEHCTBUU TIPH
BBINOJIHEHUH JTAa0OpAaTOPHOM paboThl MO METOAWYECKMM yKa3zaHusM. KoHTposib KauyecTBa
MOJTOTOBKH K JIA0OpaTOpHOW paboTe OCYMIECTBISETCS MyTEM ONpoca CTYACHTOB U MPOBEPKU
paGoueil TeTpaau Mo J1a0OpAaTOPHBIM 3aHATUSAM Iepel MAOMYCKOM K ucoblTaHuio. Ilocre
OPUHATHS OTYETa MPEroJaBaTesieM CTYAEHT OOs3aH 3allUTUTh PE3yJbTaThl M BBIBOJBI 10
BBINOJIHEHHOM paboTe Ha eKeHeIeNbHBIX KOHCYJIbTAlUAX 110 JaOOPaTOPHBIM 3aHATUSM.

ConeprxaHue AUCIUILUIMHBI, pa3padoTKa IJAOOPAaTOPHBIX 3aHATHH C yYKa3aHHEM OCHOBHOMU
U JIONOJHUTENBHOM JIUTEPaTyphl K KaXKIOMY 3aHATHUIO, a TAK)KE METOJIUYECKHE PEKOMEHIAlH K
BBITIOJIHEHUIO  JTAOOPAaTOPHBIX  3alaHMif, OOpa3mbl WX BBIIOJHEHHUS MPEICTABICHBI B
MeToauyeckiX yKa3zaHHSIX MO Kypcy «OJIEKTpUYECKHE MAallMHbL. DJIEKTpOMEXaHHKa», Kak
COIPOBOXKAAIOIINE MAaTEPHUAJIBI K JTaAOOPATOPHBIM CTEHIaM.

KpurepusiMu U1  OLIEHKM pe3yJIbTaTOB BHEAYJUTOPHOM C€aMOCTOSITENbHON paboTh
CTYZICHTA SIBIISIOTCS:

— YpOBEHb OCBOEHUS y4eOHOI0 MaTepHaa,

— YMEHHE HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS IPU BHINOJIHEHUH J1a0OPATOPHBIX
pabor;

— TPaBWIBHOCTH BBITIOJHEHHUS JTa0OPATOPHBIX paboT;

— 000CHOBaHHOCTb M YETKOCTh U3JIOKECHHS PE3YIHTATOB.

MakcumanbHBIM 0aJll, KOTOPBIA CTYJIEHT MOXKET HaOpaTh 3a jabopatopHoe 3aHsaTue - 10
6aymioB

XapaKkTepuCTUKA BBIOJHEHHS U 3aIIUTHI JJa0OPaTOPHBIX paboT Mo pa3aeny

KomnuectBo
HaOpaHHBIX
OaIoB

- JIP BbITIOJTHEHA U 3alUMIIEHA B CPOK,

- opopmiienne coorBercTByeT TpeboBanusim ['OCT ECK/I,

- UMEETCS CIUCOK MCIOIb30BaHHOM JIUTEPATYPhI, COAEPKAIIEH CIIPAaBOYHBIA MaTepral
¥ UCTOYHHKH NMpodecCHoHaNbHBIX 0a3 JaHHBIX,

- IPAKTUYECKOE 3aJJaHNE PELICHO MTPABUIIBLHO, C 000CHOBAaHUEM IPUMEHIEMbIX
TEOPETUYECKHX MOJI0KEHUH U COMPOBOXKICHO HEOOXOJMMBIM aHAIU30M H
MHTEPIPETALAEH TIOJyYEHHBIX PE3YJIbTATOB;

- TeOpeTHYeCcKast B3aMMOCBS3b C IPAKTHYECKON YaCThIO OCBEIICHA B IIOJIHOM 00BEME,
II1y0O0KO, C UCIOJIB30BAHUEM PA3IMUHBIX HCTOYHUKOB HAyYHO-TEXHUUYECKON
UH(pOpMaLNH.

- IIPY 3aIUTE YKa3bIBAETCS B3aUMOCBS3b BBIIIOJHEHHBIX PACYETOB C MOCICAYIONIUMH,
YEeTKO 00OOCHOBBIBAETCS BBIIIOJIHEHHBIH pacyer;

- IIPY 3aLIUTE MIPOCIICKUBACTCS YETKasi CTPYKTYpa, JJOTHYECKasi MOCIEJ0BATEIbHOCTb,
OTpaXKarollas CyLUHOCTb PACKPBIBAEMBIX IIOHATHM, TEOPUiL, IBICHUI

- Ha BOIIPOCHI AAIOTCS MOJIHbIE HCUYEPNBIBAIOIINE OOOCHOBAHHBIE OTBETHI

10
«OTIIMYHO

- JIP BBINIOJIHEHA U 3alMLIEHA B CPOK,
- opopmruenue coorBercTByeT TpeboBanusm ['[OCT ECK/I,
- UIMEETCsl CIUCOK MCIIOJIb30BAHHOM JIMTEPATYPBI, COAEPIKALIECH CIPABOYHBIN MaTEpHUAI

8 baiuioB
«XOPOIIIOY




¥ HCTOYHHKH NMPOo(decCHoHaNbHBIX 0a3 JaHHBIX,

- B IPAKTUYECKOM YaCTH 3aaHUsI UMEIOTCS OTAENIbHbIE HEJOCTATKU, HE BIUSIOLINE Ha
OKOHYATEIIHLHBIHN PE3YJIBbTAT UCCICIOBAHUSA

- IPU OCBEIIIEHUH TEOPETUYECKON B3aMMOCBS3H C MPAKTUYECKON YacThIO ObLIT
UCTIOJIB30BaH TOJIBKO OJIMH UCTOYHHUK HAYYHOW MH(OPMAIUH, HO BOIIPOC OCBEIICH B
LEJIOM MPABUIIBHO;

- YeTKO 00OCHOBBIBAETCS BBIIOIHEHHBIN pacucT;

- IIPU 3allUTE MPOCIICKUBACTCS YETKasi CTPYKTYpa, JIOTHUecKasi OCJIeI0BaTENbHOCTD,
OTpaXkarollasi CyIHOCTh PACKPBIBAEMBIX MMOHATHI, TEOPHH, IBIICHHI

- Ha BOIIPOCHI JAIOTCSl 000OCHOBAHHBIE OTBETHI, IOMYCKAIOTCS HE3HAUUTEIbHbBIE
HEJIOYETHI

- JIP BBINIOJIHEHA U 3alMIIEHA B CPOK,

- oopMIIEHHE COOTBETCTBYET TPEOOBAHUSM,

- IMEETCsl CTUCOK MCTIOIb30BAaHHOMN JIUTEPATYPbl, COAEPIKAIICH CITPaBOYHBIN
MaTepHa,

- MPAKTUYECKOE 3a/IaHNE BBIMOJTHEHO CO 3HAYUTENbHBIMH OIIMOKAMHU

- HE B TIOJITHOM 00bEME OCBEIICHA TCOPETHUECKAsT B3aMMOCBS3b C MPAKTUICCKOM
4acTbhI0, TOBEPXHOCTHOE OOOCHOBaHUE 0€3 MPUMEPOB U HEOOXOAUMBIX 0000IIECHHUI;
- TIPH 3aMIUTE MTPOCIICIKUBACTCS HE YETKAS MMOCIICIOBATEILHOCTD, HE COBCEM BEPHO C
3aTpyIHEHUSMU OOOCHOBBIBACTCS BBHIITOJIHEHHBIN pacuerT;

- TOTYCKAIOTCSI HETOYHOCTH B (DOPMYITMPOBKAX, HCIIPABJICHHBIE CTYACHTOM, C
MOMOIIBIO TPETo1aBaTes

- OTBETHI Ha JIOMOJHUTEIIBHBIC BOIIPOCHI JIaHBI B IIOJITHOM 00BhEME, MOTYT COACPKATh
HeOOJIbIIINE HETOYHOCTH

- B CXeMaX JOMYIICHB HETOYHOCTH

6 OauIoB
«yJIOBJIETBO
PHUTEITHHOY

- oopMIIEHHE HE COOTBETCTBYET TPEOOBAHUSM,

- CIIMCOK JINTEPaTypbl COJAEPKUT CIPABOYHBIN MaTepuall,

- HEYBEPEHHOCTb B IIPUMEHEHUH CIIPAaBOYHOM JINTEPATYPHI,

- HE BBIIIOJIHEHBI TPEOOBaHMSI HA OLIEHKY «YJIOBJIETBOPUTEILHO»

-OTCYTCTBYET BBIIIOJHEHHE OOJIbIIEH YaCTH 3a/laHUs UM HEBEPHOCTD PELICHHUS.
- TIpY 3alIMUTE JOIMYIIEHbl HETOUHOCTH B U3JI0KEHUH, TPYOble OMNOKH,

- HE BEpHO 00OCHOBBIBAETCS BBIIIOJIHEHHBIN PacyeT;

- U3JI0)KEHHE OCHOBHBIX aCIIEKTOB HECBSI3HO,

- OTCYTCTBYIOT BBIBOJIbl, KOHKPETH3ALU U JOKA3aTEIbHOCTh U3JI0KECHMS,

- CTPYKTypa pacueToB HE COOTBETCTBYET COAECPKAHMUIO,

- Ha OOJIBLIYIO YaCTh JIOTOJIHUTENBHBIX BOIPOCOB JaHbl HENPABUIbHbBIE OTBETHI,
- B CX€Max JOMYIIEHbl HETOYHOCTH, YEPTEKH BBIIIOJIHEHBI HEBEPHO

- OTBETHI HA HABOJALIME BOIIPOCHI HEBEPHBIC

MeHee 6
0aJUIoB,
«HEYIOBIIET
BOPHUTEIILHO
»

IMpakTnyeckmne 3aHATHSA

HaumenoBanue paznena
No (Temsr) [IpakTudeckoe 3anaTue
JTUCTIATLTAHBI

DOpMBI U METOBI
KOHTPOJIA

1 | Tpaucdopmaropsl

ACWHXPOHHBIE MAITHHEI
(AM). Pewienue 3amau o reme

CI/IHXPOHHHG MalllMHbI pasgciia

Marmugel TOCTOSITHHOTO
toka (MIIT)

E-NE VST N 9}

BrimonHenue paGoTsl
Y KpaTKUW aHaIn3
pereHust




[IpakTrueckoe 3amaHue MpPeIyCMAaTPUBACT pacueThl TOKazareined OObeKTa H3y4CHHS
TUCIUIUIMHBL C HCIIOJIb30BAHUEM Pa3MYHBIX CIHOCOOOB M METOJIOB IO WHIUBUAYaIbHBIM
UCXOIHBIM JTAHHBIM.

Kaxnpiii CTyZleHT BBIMOJHIET CBOW WHAMBUAYAIbHBIM BapHaHT 3alaHus. Brioop
BapUaHTa 3aJlaHUs OMPENEISAETCS TMOPSAKOBBIM HOMEPOM, IOJ] KOTOPHIM CTYICHT 3allMCaH B
«OKypHane yyeTa MocemaeMoCT U yCIIeBaeMOCTH YUeOHOM IPyIIIbI».

BrimosHenHas 1 ohopMIIeHHAS B COOTBETCTBHH ¢ TPEOOBAHUSAMU pabOTa MIPEICTABIISICTCS
CTYJICHTOM Ha MPOBEPKY MPEMOAABATENIO TYT K€ Ha 3aHSATUU WU HE MO3JHEE YCTAHOBJICHHOTO
cpoka. Ilo pe3ympraTaM MpoOBEpPKH MpEIoaBaTeNieM JeTaeTCsi BEIBOJ 00 YPOBHE OCBOCHHOCTH
MaTepuana, ypoBHE C(HOPMHPOBAHHOCTH KOMIIETEHIIMH WM BBIJAYM pPEKOMEHIAMi AJis
YCTpaHEHUS] UMCIOIINXCS B pa00OTE HEJOCTATKOB.

Kommuectso
XapaKTepUCTHUKa BBITIOJHEHUS MPAKTHUYECKOTO 3aJaHus HaOpaHHBIX
Oaj10B

- MpaKTUYECKOEe 3aJaHHE PELICHO MPaBUIBHO, C 0OOCHOBAHHEM MPUMEHSEMBIX
TEOPETUYECKUX TMOJIOKCHH M COMPOBOXKICHO HEOOXOAMMBIM aHAIH30M H
MHTepIIpeTalnell NoJyuYeHHBIX Pe3yIbTaToB; 26.
- JIOMYIIEHbl HEKOTOPbIE HETOYHOCTH, TOCTE 3aMEUYaHMil CTYACHT CIIOCOOEH UX
UCIIPaBUTb.

- OTCYTCTBYIOT BBIBO/Ibl, KOHKPETH3ALUS U JOKA3aTEIbHOCTh U3JI0XKEHUS
- CTPYKTypa pacueToB HE COOTBETCTBYET COACPKAHUIO

- OTCYTCTBYET BBITIOJIHEHUE OOJIBbIIEH YacTH 3aaHusl WIIK HEBEPHOCTH PEIICHHUS. 06.
- HE BEpHO 00OCHOBBIBAETCS BBIIIOJIHEHHBINH pacyeT




MUHHUCTEPCTBO HAYKH 1 BBICIIIET'O OBPA3OBAHNS POCCUIMCKON ®EJEPAIINN
Texaudeckuii HHCTUTYT (priran)
(heneparbHOTO rOCYAAPCTBEHHOTO aBTOHOMHOTO 00pa30BaTEILHOTO YUPEKICHHS BBICIIIETO 00pa30BaHuUs
«CeBepo-Bocrounslit henepanbHbIil yHHBepcuTeT MMeHN M.K. AMMocoBay»
B I. Hepronrpu

Ka(pez[pa QJICKTPONPHUBOJAA U aBTOMATU3AIlIUX TPONU3BOACTBCHHBIX ITPOLICCCOB

KypcoBoe npoekTnpoBanue

CopepxaHue MPOEKTa BKIIIOYAET pacyeT aCHHXPOHHOIO JBUraTels MEPEMEHHOIO TOKA ¢
KOPOTKO3aMKHYTBIM poTopoM. CojepkaHue TpPOEKTa BKIIOYAeT pacyeT U pa3paboTKy
KOHCTPYKLUHHU JJIEKTpUYeCKOM MamuHbl. [IpoeKT BKJIIOYaeT BOIPOCHI, CBSI3aHHBIE C
COOTHOILIEHHEM TJIaBHBIX pPa3MepOB, BHIOOPOM THMAa OOMOTOK, pacyeToM MAarHUTHOM Ienu,
napaMeTpoB, pabounx xapakrepucTuk. Ha 3axirounTenbHBIX 3Tanax JaeTcsl OllEHKa TEIJIOBOIO
coCTOsHUs MamuHbl. [lpu 3TOM CTyAE€HTBl MNPHOOPETAIOT YMEHHS pacCUUTHIBATh U
KOHCTpyupoBaTh AJl m BbIpabaThIBatOT HaBbIKM Hcmoib3oBaHus ['OCToB, a Takke yMeHUs
0(pOpMIIATh KOHCTPYKTOPCKYIO JOKYMEHTalMi0 B cooTBeTcTBUM co craHaapramu ECK/I. B
BBITMIOJHSEMOM KYpCOBOM TIPOEKTE IIHPOKO MCIONB3YIOTCS TEOPETHUYECKHUE 3HAHUS 10
JEKTPUYECKUM MAlIMHAM, a TAK)KE HABBIKH, ITOJIy4CHHBIE HA PAKTUYECKUX 3aHATHUIX U HA KOH-
CYyJIbTAIUSIX.

O0BvéM mpoekrta: mnosicHUTeNbHas 3anucka (opmara A4 Ha 30-60 cTpaHumax co
cnenurKanuei, YepTeKu Ha CIaiaax.

IIpoexT BBIMONHAETCS B pe3ysbTaTe BHEAYAUTOPHONW CaMOCTOATENbHOM paboThHl B
tedeHun 70 wyacoB, MpH OOECHEUEHUU MHAWBUIYAbHBIX €XEHEIEIbHBIX KOHCYIbTALUN
PYKOBOJUTENIEM KypCOBOIO POEKTUPOBAHUS.

3a BBINOJHEHHE KYpPCOBOI'O IPOEKTa CTYACHT B TEUEHUE CEMECTpa MOKET Halpartb
MakcumanbHO 70 OanioB. 3a 3alIUTy MPOEKTa MaKCUMAaJIbHO CTyJIeHT HaOupaeT 30 6ayioB, npu
3TOM, €CJIM 3aIlIMUTa MPOEKTa OCYIIECTBISIACH MOATAHO CO COOMIOACHUEM BCeX TpeOOBaHUIl B
HEepUOJT KOHTPOJIBHBIX TOYEK, TO JaHHBIE OAJIBI MOTYT OBITH HAOPaHBI B TEUCHUE CEMECTPA.

KonnuectBo
XapaKTepucTHKa OTBETA IO 3alIUTE KYPCOBOTO MPOEKTa HaOpaHHBIX
0aJUI0B

KypcoBoii mpoeKT BBITTOTHEH B TIOJTHOM 00BEMe

IIpu 3ammre: [laH NOJIHBINA, Pa3BEPHYTHIM OTBET HAa IOCTABJICHHBINA BOIIPOC,
IIOKa3aHa COBOKYIIHOCTb OCO3HAaHHBIX 3HAaHUM 10 MPOEKTY, AOKA3aTEIBHO
PACKpBITBI OCHOBHBIE IIOJIOKEHHsI BOIIPOCOB; B OTBETE IPOCIICKUBACTCS YETKAS
CTPYKTypa, JIOTHYECKas IIOCJIE0OBATENBHOCTD, OTpPaXKarollass CYIIHOCTb
pacKpbIBa€MbIX  MOHATUH, TEOpUH, SABICHMW. 3HAHUE 1O MPEAMETY
JNEMOHCTPUpPYETCS Ha (OHE IOHMMAHHUS €ro B CHCTEME [aHHOH HayKu u
MEXIUCHUUIUIMHAPHBIX CBsized. OTBET H3JI0KEH JMUTEPaTYpHBIM SI3BIKOM C
UCMOJIb30BAaHUEM TEPMHHOJIOTUU. MoOryT OBITh JONYyIIEHbl HEJOYETH B
OIIPEIEIICHUY TIOHATUH, UCIIPABJICHHBIE CTYACHTOM CaMOCTOSITENIBHO B IIPOLIECCE
OTBETA.

61-100
«OTIIMYHO

B kypcoBOM mpoeKTe MpOCIEKUBAIOTCI HEKOTOPbIE HETOYHOCTH, KOTOpPBIE
CTYIEHT CIIOCOOCH UCIPABUTh MPH 3alUTE

IIpu 3ammre: [laH NOJIHBINA, Pa3BEPHYTBHIM OTBET HA IIOCTABJICHHBINA BOIIPOC,
IIOKa3aHO YMEHHUE BBIJCIIUTh CYIIECTBEHHBIE M HECYLICCTBCHHBIC IPU3HAKH,
IPUYMHHO-CJIEICTBEHHbIE CBsI3U. OTBET YETKO CTPYKTYpHpPOBaH, JIOTUYEH,
U3J10KEH TEXHUYECKUM S13bIKOM C UCIOJIb30BAHUEM TEPMHUHOJIOTUU. MOTYT OBITh
JOMyIIEHb!l 2-3 HETOYHOCTH WM HE3HAYUTEJbHbIC OIIMOKH, HCIpaBIICHHBIC
CTYJIEHTOM C TIOMOIIIBIO MPENOIaBaTEIsl.

46-60
«XOPOIIIO»

B KypcoBOM MpoOeKTe AOMYIICHO 3HAYUTEIbHOE KOJMYECTBO omubok. Ilpm 35-45




3amute: [locne 3ameyaHuil CTyJIEHT OOJBIIYI0 YacThb MOXKET UCHpaBUTh. [laH
HEIOCTaTOYHO TOJHBII M HEJAOCTaTOYHO pa3BepHYThIM oTBeT. Jlormka u
MOCJIEI0BATEIbHOCTh M3JIOKEHUSI MMEIOT HapylueHus. JlomyieHsl OmMOKU B
pPACKpBITUM TOHATHH, ynorpebieHun TepMHHOB. CTyIeHT He crnocoOeH
CaMOCTOATCIIBHO BBIACIUTL CYHICCTBCHHBIC W HCCYHICCTBCHHBIC IIPHU3HAKHU U
IIPUYMHHO-CJIEICTBEHHBIE CBsA3H. B OTBETe OTCYTCTBYIOT BBIBOIBL. YMEHHE
PacKpbITh 3HaUE€HUE OOOOIIEHHBIX 3HAHWI HE MOKazaHo. PeueBoe odopmiieHue
TpeOyeT MONpaBoOK, KOPPEKLIUH.

«YOOBJICTBOPHUTCIIb
HO»

KypcoBoil mMpoekT BHIMOJHEH C TpyObIMH HapylieHUsSIMH pacdeToB. [locie
3aMeuYaHuil CTYJCHT HE MOXKET UCTIPABUTh OLITUOKHU.

[pn 3ammre: OTBeT npeacTaBiIsieT CcoO0OW  pa3pO3HEHHBIE 3HAHUS C
CYIIECTBEHHBIMU OIIMOKamMu TO Bompocy. [IpucyTcTBYIOT (parMeHTapHOCTD,
HEJIOTUYHOCTD M3NoKeHHst. CTYZCHT HE OCO3HAET CBs3b 00CYKIaeMOT0 BOIpOca
C BBINONHEHHBIMU pacuyeTaMud. OTCYTCTBYIOT BBIBOJbI, KOHKpPETH3aLUs H
JIOKa3aTeIbHOCTh  W3JIOKEHUsA. Peub HerpamMoTHasi, TEPMHUHOJOTHS  HE
ucnonp3yercs. JomoIHUTENb-HbIE U YTOYHSIOIIME BOMPOCHI MPETNoaBaTes He
NPUBOIAT K KOPPEKIIUU OTBETA CTYACHTA.

1005

OTBeT Ha BOIPOC MOJHOCTHIO OTCYTCTBYET

1005

Ortka3 oT oTBETa

Memnee 35
«HEYJIOBJICTBOPHUTE
JIHO»




MUHHUCTEPCTBO HAYKH 1 BBICIIIET'O OBPA3OBAHNS POCCUIMCKON ®EJEPAIINN
Texaudeckuii HHCTUTYT (priran)
(heneparbHOTO rOCYAAPCTBEHHOTO aBTOHOMHOTO 00pa30BaTEILHOTO YUPEKICHHS BBICIIIETO 00pa30BaHuUs
«CeBepo-Bocrounslit henepanbHbIil yHHBepcuTeT MMeHN M.K. AMMocoBay»
B I. Hepronrpu

Ka(pez[pa QJICKTPONPHUBOJAA U aBTOMATU3AIlIUX TPONU3BOACTBCHHBIX ITPOLICCCOB

ITporpamma sk3amena o gucuumuinee b1.0.20 Dnexkrpudeckre MaluHbl

[Tporpamma sK3aMeHa BKIIIOYAET B ceOS 8 TEOPETHYECKHUX BOMPOCOB IO BCEM pas3ieiiam
Kypca, HaIllpaBJICHHBIX HA OLICHKY YPOBHS OCO3HAHHOCTH TOHUMAHHS CYIIHOCTH (PH3HUECKUX
SIBIICHUH, TMPO-UCXOIAIIMX B OJICKTPUYCCKUX MAIllMHAX; TPAMOTHOTO MPOSKTUPOBAHHUS,
W3TOTOBJICHHS, SKCIUTyaTallMd SJIEKTPUYCCKHX MAaIlMH M TPaHC(HOPMATOPOB; HA BBISIBICHHE
YpOBHS C(HOPMUPOBAHHOCTH MPOPECCHO-HATHHBIX KOMIICTCHITHH.

Obpas3ey 3K3aMeHAYUOHHO20 Ourema.

3K3AMEHAIIMOHHBINA BUJIET Ne2

1. C kaKo¥ EeNbI0 HCIIOTB3YIOTCS TPAaHC(HOPMATOPHI B CHCTEMAX MepeIadu |
pacripeenenus dneKTpudeckon sHeprun? OTBET 000CHYMHTE.

2. Uro Takoe “HoMHUHAIBHOE M3MEHEeHHE HanpspkeHusa? OT kakux (pakTOPOB 3aBUCUT €T0
BEJIM-YMHA.

3. Kakue BUIbI aCHHXPOHHBIX MaIlllMH BbI 3HaeTe? ONMUIINUTE UX KOHCTPYKIIUIO.

4. C kako¥ 1eNbI0 MPOBOIUTCS ONMBIT XX acHHXpOHHOTO Auratens? [Ipuseaure u
MOSICHUTE Xa-PaKTEPUCTUKH XOJIOCTOTO XOa.

5. Kak n3sMeHuTh akTUBHYIO (MJIM PEaKTUBHYIO) MOIITHOCTH, oTAaBaemyto CI' B ceTh
00JIBIIION MOITHOCTH.

6. Kakwue xapakrepuctuku CM nomyunnu HanmeHoBanue U-o0pasubeix? N3o0pasure u
MOSICHUTE UX.

7. N300pa3ute u 00bACHUTE X0 CKOPOCTHBIX Xapakrepuctuk AT ¢ pasnununbivu
CUCTEMaMHM BO30Y KJIEHUSI.

8. N306pa3ute u o0bsicHUTE BU HAarpy30uHbIX Xapakrepuctuk ['TIT npu pasnuaabix

croco6ax BO30YKACHHUS.

3K3AMEHAIIMOHHBIN BUJIET Ne23

1. Kak pacnpenenurcs Harpy3ka Mexay ABYMs MapajijielIbHO padOoTaloNUMU
Tpancopmatopa-mu, eciu ux Uk He paBHbI? [IpuBenuTe 10Ka3aTeiabCTBO.
2. Uro Ttakoe rpymnma coemuHeHus TpaHchopmartopa? Kak ee MOXKHO ompeneiauTh o

BeKTOpHOU auarpamme? Kakue cxembl W TPYMIbl COSAMHEHHN TpaHC(HOPMATOPOB SBISIOTCS
CTaHJApPTHBI-MU?.

3. [Touemy notepu B crasin poropa AM NMpakKTUYECKH MOKHO CUMTATh PABHBIMH HYJIIO?

4. HapucyiitTe MexaHU4YECKYyI0 XapaKTepUCTUKY aCUHXPOHHOW MaluHkbl. [lokaxkure Ha HEH
HO-MUHAJIBHBIM ¥ ITyCKOBOM MOMEHT.

5. Kakoe 3HaueHne Toka BO30YX/IEHUSI CHHXPOHHOT'O T€HEpPaTopa Ha3bIBACTCS
HOMHUHAJIbHBIM?

6. KoHcTpykiiys sBHONOMIOCHOM U HessBHONOMOCHOM CM.

7. B kakux ciayyasx B MalIMHaX NOCTOSTHHOTO TOKa UMEET MECTO "3aMe/UIeHHas" U
"yckopenHas" kommyTanus? [louemy?

8. Yro Takoe Harpy3o4Has XapakTepUCTHKa U XapaKTepUCTHKa XosocToro xoxa ['TIT?

N300pa3u-te u 00BSICHATE UX BH/I.



Bonpocs! k 3xk3aMeny:

MOAYJIb 1. TPAHC®OPMATOPBI
1. JlokaxxuTe, 4TO MPH yBEIMYEHUM TOKa BO BTOPUYHOW OOMOTKE TpaHchopmaropa AOKEH
YBEJIMYHU-BAThCS TOK B IEPBUYHOM ?
2. C xakoil 1esbl0 UCIONB3YIOTCS TpaHC(HOPMATOPhl B CUCTEMax MNEepeAayd U pachpeacieHUs
aNeK-Tpuueckon sHeprun? OTBET 000CHYMTE.
3. Kak ompenenuTh ONBITHBIM IyT€M MOTEPHU B CTAIM MAarHUTONPOBOJAA M MOTEPHU B OOMOTKE
Tparc-popmaropa? [IpuBeaure HEOOXOUMBIC TTOSICHCHHUS.
4. MpuHnun neicTBus TpanchopMaropa.
5. Kakme paboume cBoiicTBa TpaHcpopMaTopa MOKHO OIEHUTH IO BEIIMYUHE HATPSIKCHUS
kopotkoro 3ambikanus Uk? [IpuBeanre HeoOX0qMMBbIE MTOSICHEHUS.
6. Kak nosnusier Ha paboTy TpaHchopMaTopa BBEIEHNE BO3YIIHOTO 3a30pa B MarHUTONPOBO?
(B pexume xomoctoro xoaa).
7. Kakue mnponeccsl OyayT HMETb MECTO B TpaHCPopMaTope, €ClId MEPBUYHYIO OOMOTKY
TpaHcpopma-Topa MOAKIIOYUTH K UCTOYHHUKY MMOCTOSHHOTO TOKA TAKOTO )K€ HaMpshKeHUs?
8. Uto Takoe HampsyKEHUE KOPOTKOrO 3aMblKaHMs, 4eM OHO omnpenenserca? Ha xakue
XapaKTepUCTH-KHU TpaHCcPopMaTopa OKa3bIBAET BIUSHUE €T0 3HAUCHUE.
9. OOpsicHuTe, TOYEeMy TIOTEPU B CTAIM MArHUTONPOBOJA MPAKTHYECKH HE 3aBHCAT OT
Harpy3ku?
10. C kakol 1eNbI0 MArHUTOMPOBOJ TpaHchoOpMaTopa BBITIONHSETCS U3 CTAIH. MOXHO K
BBIMIOJHUTH TpaHcopmaTop Ha yacToTy 50 ['11 6e3 crtanbHOrO cepaeyHuka?
11. OOBsicHUTE TIOCTPOCHUE BEKTOPHOHM amarpaMmbl TpaHchopmaropa. Kak Bimser xapakrep
Harpy3-Ku Ha BEIMYMHY BBIXOJHOTO HAMPSKEHUS?
12. Kak u moueMy U3MEHSTCS IOTEPH B CTAIN TpaHC(HOpMATOpPa MPH MEPEKITIOYCHUNA 0OMOTKH C
Tpe-yroibHHUKa Ha 3Be31y?
13. O6®wsacuute, nouemy BenuurnHa Uk MHOTO MeHbIIIe HOMUHAIBHOTO HANPSHKEHUS.
14. Kaxkue mporecchl Oy1yT UMETh MECTO B TpaHcopMaTope, IpeaHa3HAaYeHHOM )i pabOThI B
cetH ¢ yactoroil 400 ', eciin ero BKIIIOUUTH B CETh C TAKUM K€ HANPSHKEHUEM, HO C 4YaCTOTOM
50 I'm?
15. Kak Biusger BeqIM4YMHA MHIYKLIMU B MAarHUTOIIPOBOAE M HAJIWYME BO3AYLIHBIX 3a30pPOB B
MarHuTO-NMpPOBO/JIE Ha BEIMYMHY HaMarHWYMBAIOLIETro TOKa?
16. Ilouemy B 3-X cTep)kHEBOM TpaHChOpMaTOpe C IUIOCKOW MAarHUTHOM CHUCTEMOH TOKH B
¢azax npu XonocToM XoJe HecuMMeTpuuHbl? [IpuBenuTe HE0OXOIMMBbIE MOSICHEHHUS.
17. Yro Takoe BHEUIHME XapaKTepUCTHKU TpaHchopmaropa? Kak onum cHumarorcs. OT dyero
3aBHCHUT HAKJIOH BHEUTHUX XapaKTEPUCTUK?
18. Yto Takoe “TOk XosocToro xoaa” TpaHchopMaropa, rie OH MPOTeKaeT B TpaHchopMaTope?
Ot xakux (aKkTOpOB 3aBUCUT BEIMYMHA TOKA XOJOCTOT0 X0/a.
19. OOBscHHUTE PHEPTETUUECKYIO TUarpaMMmy TpanchopmaTopa.
20. Yo Takoe ‘“‘HaMarHUMYUBAIOIINHA TOK’, B YEM €ro OTIMYHE OT TOKA XOJIOCTOI0 XO01a.
21. Kakme mpomecchl OyayT HMMETh MECTO B IOHIKAKOIIEM TpaHcopmarope, eciu ero
BTOPUYHYIO OOMOTKY BKJIIOUUTH Ha HANPSKEHUE TEPBUYHON 0OMOTKHU?
22. Kakme mporeccsl OyAyT HMETh MECTO B IOBHIIIAIONIEM TpaHChOpMATOpe, €CIH €ro
BTOPUYHYIO OOMOTKY BKJIIOUUTH Ha HAPSDKEHUE TEPBUYHON 0OMOTKHU?
23. Kak  pacmpenenurcss  Harpyska  MeXAy  JOBYMs — [apajuleJbHO  paOOoTaloUIMMHU
TpaHcpopmaTtopamu, ecinu ux Uk He paBHbI? [IpuBenuTe 10Ka3aTenbCTBO.
24. B 4eM CyIIHOCTb ‘“DKBHBAJCHTHOH 3aMEHBI BTOPUYHOM 00OMOTKH TpaHchopmaTopa? 3auem
U KaK peanbHas 0OMOTKa 3aMEHSETCA UHOM, ¢ APyTMMHU [apaMeTpaMu U IPYyTUM 3Ha4eHHEM TOKa
U Hanps-KeHUs ?
25. B kakoM ciydae U mo4eMy C pOCTOM Harpy3KH yBEJIUYHUBAETCA HAMPSHKEHUE BO BTOPUYHOM
00-MoTKe TpaHcdopmaropa?



26. Yro Takoe ‘“HOMHMHANIbHOE” W3MEHEHHE HanpspkeHus? OT Kakux (PaKTOpPOB 3aBUCUT €r0
BEJIMYMHA.

27. Kakue TpeOOBaHUS TPEHBABISAIOTCA K TpaHCchOpMaTopy TpU MapauIebHOW padore ¢
npyrumu  TpaHcopmatopamu? K KakuM MOCIEACTBUSAM MNPHUBOJUT HApPYyIIEHHE OTHX
TpebOBaHMIA.

28. Ilouemy mpu XOJIOCTOM X0JIe TpaHchopMaTopa ¢ yBEIMYECHHEM MPUIOKEHHOTO HAMTPSKEHUS
u3-Mensetcs cos ? [IpuBenure 10Ka3aTeabCTBO BAILIErO OTBETA.

29. Ilouemy, kak mpaBuiio, TpaHCHOPMATOp HUMEET MaKCUMalbHOE 3HAa4YeHHE K.M.J. TpU
Harpy3ke MeHblle HoMuHalibHOM? Kak 3T0 nocturaercs?

30. Kakumu MarHUTHBIMH MOJISIMH “00yCIIOBIEeHbI” peakTuBHOCTH X 1, X 2 ', X ? Ilokaxwure,
r7€ OHU

3aMbIKaloTcs. Kakas cCBsi3p CyIIECTBYET MEXIYy OTHMH TOJISIMH M COOTBETCTBYIOIIMMHU
PEaKTUBHOCTSI-MU?

31. Uro Takoe rpymma coeAuHEeHUs OOMOTKH TpaHchopmaropa? WM3o0pa3ute cxemy
OOMOTKHM € TPYIION COCTMHEHUS.

32. U3meHuTCA IM TOK XOJOCTOrO Xoha [ 0 W aMIUIMTyJa MarHUTHOM MHAYKUMH Bm B
CepJICYHHKE

TpaHncopmaTopa, €cii YMEHBIIUTh ceueHue MmarnuronpoBonaa? [IpuBeaurte M0Ka3aTenbCTBO
Balllero OTBETA.

33. ITlokaxkuTe, MpU KaKUX YCIOBUAX MPU CHHYCOUJAIBHOM HANPSHXKEHUU TOK XOJIOCTOTO XOJa
MOJKET ObITh HECUHYCOUJAIbHBIM?

34. U3menutcd M TOK XOJIOCTOrO xoxa / o M aMIUINTyJa MarHUTHOM MHAYKUUU Bm B
MarHUTONPOBO-

ne TpaHcdopmaTopa, €Cial YMEHBIIUTh YHCIO BUTKOB MEPBUYHON OOMOTKH MPU HEU3MEHHOM
nepBuY-HOM HamnpspbkeHun? [IpuBenure 000CHOBaHME.

35. B kakux ciay4asx ¥ moueMy B (a3HBIX HampsOKEHUSX TpexdaszHbIX TpaHCHOPMATOpPOB
BO3HUKAET TPETh rapMOHMKA 3.11.C.7

36. Kak wu moyemy pacnpenenseTcss Harpy3ka MeEXIy NapauieJbHO padoTarouuMu
TpaHchopMaTopa-MH ¢ pa3HbBIMH KOdQPHUIIMEHTaMH TpaHchopMmanun?

37. Kak Bbl cumTaere, 3aBUCHUT JI1 HMHIYKTUBHOE COINPOTUBICHHE B3aUMOUHIYKIUU X m OT
BEJIMYM-HBI IEPBUYHOTO HaIpspkeHUs? OTBET 000CHYHTE.

38. Kakue notrepu umMeroT MecTo B pexkume K.3.? O0bsicHuTe 3aBUcUMOcTh Px = f(U1).

39. Kak onpenenuTb ONBITHBIM MyTEM MOTEPU B CTAIM MAarHUTOMPOBOJA M MOTEPH B OOMOTKE
Tpanc-popmaropa?

40. B kakux ciy4asx MpHUMEHEHHE aBTOoTpaHChopMmaTopa Oosiee BBITOAHO MO CPABHEHHIO C
00bprgHBIM TparchopmaTopom? [Touemy?

41. OObscHUTE BIUSHHUE XapaKTepa Harpy3Ku Ha BbIXoJHOe Hanpspkenue U2 ?

42. KakoBbl JIOCTOMHCTBA MW HEJOCTAaTKH aBTOTpaHCopMmaTopa TIO CPaBHEHHUIO C
Tpancpopmatopom?

43. Or xakux (hakTOPOB 3aBHCHUT BUJI BHEIIHUX XapaKTepUCTHK TpaHchopmaTopa? [logemy?

44. Tloscaute paboty aBTtOoTpaHchopmaTtopa. Kak mnpoucxomut mepemada SHEPIHH U3
NEPBUYHOI CETU BO BTOPUUHYIO?

45. TloueMy cos 0 B peXuM€ X.X. 3HAUUTEIbHO MEHbBIIE, YEM B HOMHUHAJIBHOM pEXKHUME?

O6bsicHUTE 3aBUCAMOCTD COS 0= f(U).

46. Kak u no xaxdil npuunHe MpH yBEIMYEHUH TOKA BO BTOPHUUYHON 0OMOTKE U3MEHHUTCS TOTOK
B3aU-MOMHIYKIIMH, IOTOK PaccesiHus, MHIYKTUPOBaHHBIE 3.11.C.7

47. Uto Takoe rpymnma coeauHeHus TpaHcpopmaropa? Kak ee MOXHO oOmpemenuTh II0
BEKTOpHOU nua-rpamme? Kakue cXeMbl U TPyNIbl COSAMHEHUN TPaHCHOPMATOPOB SIBISIOTCS
CTaHIAPTHBIMU?

48. M3o00pa3ure cxeMy 3aMelIeHUs TpaHcpopmaropa MpU HarpysKe, MOSACHUTE MapaMeTpbl U
00BsIC-HUTE KOJIMYECTBEHHBIE COOTHOILIEHHUS TapaMETPOB.



MopnyJb 2. ACHHXpPOHHbIE MAIIIUHBI
1. PaGoTra acHHXpOHHOH MalllMHbI B T€HEPATOPHOM pEeXUME (MEXaHUYECKas XapaKTEpHUCTHUKA,
JHEpre-TUYecKas Juarpamma).
2. Kak MOXHO W3MEHHTb HaIlpaBJICHWE BpallleHUWs ACUHXPOHHOIO JABHUTrareist (MpUBEAUTE
obocHOBa-HuE)?
3. OObscHUTE 3aBUCUMOCTb K.I.JA. OT Harpy3ku. [Ipm Kakux ycrnoBUSIX K.I.J. JOCTHTaeT
MaKCUMallb-HOTO 3HAYEHUSs?
4. Kaxue Bubl aCHHXPOHHBIX MaIlIMH Bbl 3HaeTe? ONMUIINTE UX KOHCTPYKIIHIO.
5. IlosicHuTe onpeneneHue MapaMeTpoB CXEMbl 3aMEIICHUSI ACHHXPOHHBIX MAIIUH MO OMBITHBIM
JTaH-HbIM.
6. VM3meHsercs mu yroia caBura ¢assl MeXy TOKOM H 3.]1.C. B 0OMOTKE poTopa MpH U3MEHEHUU
ckonpxenus ot 1 1o 0? IlosicauTe mouemy.
7. Kak WU3MEHUTCS MarHUTHBIA TOTOK ACHHXPOHHOTO JBHUraTejsl MPU YBEIUYEHUU YaCTOTHI
MUTAIOIIEH CeTH MpU NOCTOSTHHOM HanpsbkeHuu? [lpusenure o60cHOBaHUE.
8. B kakux ciayyasx BO3MOXXHO NPUMEHEHHE CIocoba Mycka aCHMHXPOHHOTO JABHUTaTeNs MpH
NEPEKIII0-YEHUHN CXEMbl OOMOTKHU CO 3BE3/Ibl HA TPEYTOJIbHUK?
9. IloueMy Bpamarouii MOMEHT aCHHXPOHHOT'O JIBUTATENS PaCTET OTHOCUTENBHO ObICTpee, UeM
BO3-pacTaeT MOLUIHOCTh Ha Baly?
10. Tlouemy mpu BBEJICHUU aKTUBHOTO COMPOTHUBJICHHS B LIEMIb OOMOTKH POTOpa IMyCKOBOM TOK
YMEHBILIAETCS, a TyCKOBOM MOMEHT YBEIMUMUBAETCS?
11. Yro Takoe HaMarHWYMBAIOMIMI TOK aCUHXPOHHON MamuHbI? '€ OH MpoTeKaeT Ha cxeme
3aMe-LIeHMs U B pealibHOM MaluHe?
12. HampsbxkeHne Ha 3a)kMMaxX AacCHHXPOHHOTO JIBUrareiss yYMEHbIIMIM B JBa pasza. Kak
U3MEHHUTCS €r0 MaKCUMaJIbHbI MOMEHT?
13. M300pa3uTe BEKTOPHYIO aUarpaMMy acHHXPOHHON MalIWMHBI B JBUTATEIILHOM DPEXUME.
OOBsACHHU-TE MTOPATOK TOCTPOCHHUS.
14. I'me OGomnpllle MarHUTHBIE TMOTEPH — B HEMOJBIKHOM CTaTOpPE WM BO BpaIlarolieMcs
poTope, no-yemy?
15. HazoBuTe W OOBSCHUTE KOHCTPYKTHUBHBIE MEPHI YIydIIeHHs (OpMBI KPUBOW 0.J.C.
TpexdazHoi# 0OOMOTKH.
16. N3o00pa3ute MEXaHUYECKYIO XapaKTEPUCTUKY aCHHXPOHHOM MAIIMHBI. Y KQKUTE CKOPOCTH U
CKOJIBXKCHUS B PA3JIMYHBIX PEKUMaX PaOOTHI.
17. B 4yem pa3nuuus ¢ SJHEPreTUYECKON TOYKHU 3PEHUS] MEXKIY T€HEPAaTOPHBIM U JABUTATEIbHBIM
PEXU-MOM pabOThl aCHHXPOHHOM MammHbl? CpaBHUTE SHEPTETHUECKUE TUATPAMMBI.
18. B kakux ciydasix Ko3pGUIUEHT pacpeeeHus U YKOPOUEHUsI OOMOTKH MEPEMEHHOTO TOKa
pa-BeH enuHuLEe?
19. OOBsicHUTE KOHCTPYKIHIO U pabOTy aCHHXPOHHOT'O ABUTATENs C INTyOOKOMAa3HBIM POTOPOM.
20. MHaiiTe mosicHeHHE (DU3MYECKOrO CMBICIA MapaMeTPOB CXEMbI 3aMEIICHHS ACHHXPOHHOU
MAalINHBI.
21. Ot 4ero 3aBUCHUT BEJIMYMHA, (hopMa KPUBOI M YACTOTA 3.7.C. OOMOTKH MAaIIHH NIEPEMEHHOTO
TOKA.
22. OnuumTe NPUHIUN JEHCTBUS aCUHXPOHHOM MallIMHBI.
23. Kak m3MeHHTCS TTyCKOBOM MOMEHT IPH MEPEKIIOYCHUH OOMOTKH CTaTopa cO “3Be3/bl” Ha
“Tpe-yrojibHUK’, ToueMy?
24. Tloyemy nmnsa nBurarenedt ¢ (asHbIM POTOPOM HE MPUMEHSETCS CIOCOO PEeryJIupOBKH
YacTOTHI BpAIllEHNUs N3MEHEHUEM YHCIIa TIOJIH0COB?
25. Kak mepeBecTH aCMHXPOHHYIO MallMHYy B FeHEpaTopHbId pexum? I[louemy acMHXpOHHBIN
reHepa-Top HE MOJIyYMJI IHUPOKOIO PacpOCTPaHEHUS?
26. Kak 3aBHCHUT 3JIEKTPOMAarHUTHbIA MOMEHT AM OT HanpsKeHUs, YaCTOThI MUTAIOUIENH CETH,
peak-TUBHOCTEN cTaTopa u poropa?
27. Tlouemy norepu B cTaiu poropa AM NpakTUYECKU MOXKHO CUYUTATh PABHBIMU HYJIIO?



28. Tlouemy AJl He HpUXOAUT BO BpallleHUWE, €CIM B CETh BKJIIOUYEHA TOJBKO OJHA (a3za
IBUTATENS?

29. HapucyiiTe MeXaHHUYECKYIO0 XapaKTEpUCTUKY acCHMHXpPOHHON MamuHbl. [lokaxkure Ha Hel
HOMHU-HAJIBHBIA U IIyCKOBOW MOMEHT.

30. IlosicHuTe paboOTy MHIYKIIMOHHOTO PETYJISTOpPA.

31. C xako# nenpto npoBoauTcs onbIT XX acHHXpOHHOro asurarens? [Ipuseaure u noscHuTe
XapaK-TePUCTUKH XOJIOCTOTO XO7a.

32. Vkaxure (aKTOpbl, OTrpaHUYMBAIOIIME TMPUMEHEHUE TMPSIMOro IIyCKa aCHMHXPOHHBIX
JIBUTATEJIEH.

33. Kak moBinuseTr Ha MEXaHUYECKYI0 XapaKTEepUCTHKY BKiIrodeHue AM, paccuntanHoi Ha 50
I', B ceTh ¢ yactoroi 60 I,

34. Kak 1o HOMHMHaIbHBIM JaHHBIM AM DOCTPOUTH MEXAHUYECKYIO XapaKTEPUCTUKY
(ucnonb3ys popmyy Kiocca)?

35. Ecin wm3rotoBUTh OOMOTKY pOTOpa M3 CBEpPXNPOBOASAILIETO MaTepuana, TO € Kakol
CKOpOCTBIO OH OyzeT Bpamarbes? JlaiiTe mosicHeHue.

36. PaboTa acHHXpOHHOM MalIMHbI ¢ ()a3HBIM POTOPOM B pexxUMe (a3z0BpalaTes.

37. C xako#l nenpio M Kak npooautcss onblT K3 acuuxponHoro asurarens? [lpuseaute u
MOSICHUTE XapaKTEPUCTUKU KOPOTKOT'O 3aMbIKAHMS.

38. B kakux ydacTkax cTajgd BO3HUKAOT Motepu B A/l mpu HEMOABMKHOM pOTOpE, NpHU
CUHXPOHHOM BPAILLEHUH, IPH HOMUHAJIBHON HAarpyske?

39. OObsacHUTE, TOYEeMy MaKCUMaJIbHBIH MOMEHT OAHO(pA3HOTO ACHHXPOHHOTO JBHTATEIs
3aBUCHUT OT aKTMBHOT'O CONIPOTHUBIIEHUS poTOpa’?

40. KpaTkass xapakTepHCTHKa CIIOCOOOB pPETyJHMpPOBAHMsI YAcCTOThl BpallleHUs ACHMHXPOHHBIX
JBUTATE-JIEH C K.3. POTOPOM.

41. Ilouemy pOTOp aCHHXPOHHOTO JABHUTaTeNsl HE MOXKET BpalllaThCi CO CKOPOCTHIO MOJIS
cratopa?

42. Kak ckaxercs Ha paOOyuX XapaKTEpPUCTHKaX AaCHHXPOHHOTO JBUraTellsi CHIKEHHUE
HalnpsHKeHUs nuTaroien cety Ha 15 %.

43. IlpuBenure 3HEpreTUYECKyro auarpaMMmy AM B ABUrarenbHoOM pexume. B kakmx yacTsax
MAaIIMHBI UMEIOT MECTO BBIJEIIAEMBIC IIOTEPH?

44. JlaliTe aHaaU3 3aBUCUMOCTH MAKCUMAaJIbHOIO MOMEHTa ACHMHXPOHHOM MallMHBl OT €€
I1apaMeTpoB.

45. Kak MO>XHO BKJIIOUUTH TpeX(a3Hblif aCHHXPOHHBIN ABUraTeNb B OAHO(DA3HYIO LENb?

46. ChopmynupyiiTe yciaoBusi 00pa3oBaHHs KPYTrOBOT'O BPAIIAIONIETOCs] MAarHUTHOTO TIOJIS B
Tpex-pasznoit OM. IlpuBeaure npumep.

47. Kakoe BIMSHHE OKa3bIBa€T COMPOTHBJICHHUE OOMOTKH POTOpa Ha KPHBYK) aCHHXPOHHOTO
MomeH-Ta? (IIpuBeauTe HECKOIBKO MEXaHUUECKUX XapaKTEPUCTHUK )

48. Kak mnepeectu AM B pexum '"mporuBoBkiatoueHHe"? TlosiCHUTE 3HEPreTHYECKYIO
qyarpammy B 9TOM PEXHME.

49. Nzobpasutre T-oOpazHyro cxemy 3amemeHus AM. IloscHure Qusnyeckuii CMBICT €€
apaMeTpoB.

50. Jlns dero B menb (ha3HOTO POTOpa HA MEPHOJ MyCKa BBOIAT aKTHBHOE COMPOTHUBIIECHHE?
([atiTe mosicHeHNE MPOUCXOASAIIUM TIPU ITOM SBJICHHSIM )

51. Kak criegyer W3MEHATH HANPSIKEHUE MPU PEryJaupoBaHUU CKOpocTH A/l HM3MeHeHueM
YacTOTBI ITPU IOCTOSHCTBE MOMEHTA?

52. KpaTkas xapakTepuCTHKa CIIOCOOOB IyCKa aCHHXPOHHBIX JABUTATEINICH C K.3. POTOPOM.

53. Kakum o6pa3oM B cxeme 3aMelIeHHsI aCHHXPOHHOW MAIIMHBI YUUTBIBAECTCS MEXaHHUYECKas
Harpy3Ka Ha BaJly MalllUHbI?

54. Tlouemy OTHOCHTEIBbHOE 3HAYCHHE TOKA XOJOCTOr0 X012 aCHHXPOHHOT'O ABUraTess OOJbIIIe,
4yeM B TpaHchopmarope?

55. Onwuimre nporecc peryJIupoBaHusi CKOPOCTH BpallleHHs! JBUTATeNe ¢ (pa3HBIM POTOPOM.



56. B ueM CXOACTBO M pa3auuMe MEXJy CXE€MaMHU 3aMEIICHHs ACHHXPOHHON MAaIUHBI U
TpaHcpopma-Topa?

57. Kak W3MEHUTCS MAarHuTHBIM IMOTOK AaCHHXPOHHOI'O JBUraTeis B CIy4ae YBEINYEHUS
yactoThl nu-tatomeid cetu (U = const)? Kak 3To ckaxercs Ha BeIMYMHE MaKCHMAJIbHOTO
MOMeHTa?

58. Kakue Bam u3BecTHBI pa3HOBUAHOCTH ACUHXPOHHBIX JIBUTATENIEH, CIOCOOHBIX paboTaTh OT
onHO-(a3HoM ceTn?

59. Ilouemy cxopocts Bpamenus H.C. poTopa OTHOCHTENBHO CTaropa HE 3aBUCUT OT
CKOJIb)KEHUs?

60. M300pa3ute myTH MPOXOXKICHHS MArHUTHBIX MOTOKOB, OOYCIIABIMBAIOLIMX Ka)KIbIH BH[
WHIYK-TUBHOCTH CXEMBI 3aMEIICHNUS ACUHXPOHHOM MAalllWHBI.

MOJAYJb 3. CUHXPOHHBIE MAIIINHBI
1. OOBbsicHUTE X0 XapaKTEPUCTUKU XOJIOCTOTO X0/1a CHHXPOHHOTO TeHepaTopa.
2. Kak no BektopHo# n1uarpamMe brionenst onpenenuTb n3MEHEHNEe HanpsKeHus ?
3. Kak u3MeHUTh aKTUBHYIO (MM PEaKTUBHYIO) MOIIHOCTh, oTHaBaeMyto CI' B ceTh G0mbIIOi
MOII[HOCTH.
4. B kakom pexxume paboThl HA aBTOHOMHYIO HAarpy3Ky BO3HHKAIOT MOIEpeyHas, MPOJOJIbHO-
a3MarHM4MBaoIas, IpoA0IbHO-HAMarHUYMBAIOLIas peakLus aKopsi?
5. 'ne u mouemMy NpUMEHSIOTCSI CHHXPOHHBIE MaIlIMHbI?
6. Kak o uzBectsiM U, I, cos@ nmocTpouts BeKTOpHYIO nuarpammy bronnens?
7. 1300pa3ure u qaiite NosiCHEHUE PEryJIMPOBOYHBIM XapakTepuctukam CI.
8. [IpaBunbHO 7M1 yTBEpkAeHUE, yTO KOHCTpykuusa CJ[ cioxnee koHcTpykiuu AJl? Jlaiite
HOSICHEHHUS.
9. Kak omnpenenauTs 1O ONBITHBIM JIAHHBIM HACBIIICEHHOE M HEHACBIIIEHHOE 3HAYEHUE
MH/TyKTUBHOT'O COIIPOTHUBIIECHHS IO MPOAOIbHOM ocu Xd?
10. Kakum oOpa3oM mpu MOCTPOECHUH BEKTOPHOM AUArpaMMbl MOKHO YYECTh HETIOCTOSIHCTBO
BO3yIIHOrO 3a30pa B CI' ¢ ABHOBBIpaKEHHBIMHU NOJIIOCAMU?
11.M3006pa3ute 1 MOSICHUTE HATPy30YHBIC XapaKTEPUCTUKNA CHHXPOHHOTO T€HEpaTopa.
12. [locTaBbTe 3HaK HepaBeHCTBA MexAy napamerpamu Xd, Xd’,Xd’’ u naiite noscHeHUs.
13. N3obpasute xapakrepuctuky K3 cuHxpoHHOrO reHeparopa. [loueMy mMarHuTHas cuctema B
onsiTe K3 He HackIieHa?
14. TTouemy ¢ yMEHBIIIECHUEM TOKA BO30YKICHHsI CHIDKAETCSI cTaTudeckast yctonauBocTh C/1?
15. Yto Takoe yaapHbIil TOK KOPOTKOTo 3aMblkaHus? Kak oH paccunteiBaercs ?
16. Kakue xapakrepuctukn CM monydwim HaumMeHoBaHUE “yrioBeix’? M3o0pasutre ux u
3aMUIIUTE YPABHEHMUS.
17. U3mensiercs nu yacrorta BpauieHust CJl ¢ u3MeHeHueM Harpy3ku Ha Bainy? UTo uaMeHsieTcst
B pexume pabotel C/I ¢ naMeHeHneM Harpy3ku?
18. N300pa3ute pa3pe3 MarHUTOMPOBOJA 4-X TMOJOCHOW CHHXPOHHOW MAIIMHBI U TOKAKUTE,
KaK 3aMbIKA€TCsl OCHOBHOW MarHUTHBIN MOTOK?
19. Yro takoe “yron ”? Moxkere iu Bbl mokazaTh €ro 3Ha4€HHWE Ha BEKTOPHOM auarpamme
bronnens? 0
20. Yem 0OBACHHUTH, UTO TIPH BHE3AITHOM K.3. TIEPBOHAUYATILHBIN TOK B sikope CM 3HAYMTEIIBHO
00JIbIIIe YCTAHOBHUBILIETOCS TOKA K.3.7
21. Iloyemy C yMeHBIICHHEM TOKa BO3OYXICHHUS CHIIKAETCS CTaTHYeCKas YCTOWYHMBOCTH
cUHXpoHHOro asuratensi? IlokaxkuTe IWMHHUIO CTaTU4ecKod ycroiumBocTH Ha U-00pa3HBIX
KpPUBBIX.
22. Kaxue Bam uzBecTHbI criocoOb! mpubmmkenus popmsl 2./1.C. k cuHyconaanbHON?
23. Kak ¢ nomonipio X.X.X. 1 MHIYKIIMOHHON HAarpy304HOM XapaKTEpPUCTUKE ONpEeneanuTb X U
Fa? .
MOXXHO M U3MEHUTh BEJIIMYMHY pE3YJbTUPYIOIIETO IMOTOKAa B3aMMOMHIYKIMH CHHXPOHHOU
MaIllMHBI IyTeM U3MEHEHHsI TOKa BO30YXKIEeHUs MpH padoTe:



a) Ha aBTOHOMHYIO HarpysKy;

0) mapaIeNbHO C CEThIO0 OOJBIION MOILTHOCTH.

24. Kak mnepeBecTH CUHXPOHHBIM reHepaTtop B ABUraTeNbHbIN pekuM . [lo mokasaHusM Kakux
npruOOPOB 3TO MOXKET OBITH YCTAHOBIECHO?

25. MoeT 11 SIBHOTIOJIFOCHBIN CHHXPOHHBIN JBUTATENh paboTaTh 0€3 BO30YK1eHUs ?

26. Kakas cBsa3p cymectByer Mexay O.K.3. u BennunHol BO3yIHOTO 3a30pa’?

27. HapucyiiTe sHEpreTH4ecKylo JuarpaMMy CHHXPOHHOI'O FeHepaTopa U 00bsCHUTE ee?

28. [louemy B ruporeHepaTopax npeaycMaTpuBaeTcs O0JIbLIOE YUCIIO MOJIIOCOB?

29. Uro Takoe mpenen CTaTUYECKONW YCTOMUMBOCTH CHHXpPOHHOM MamunHbl? Kakum o6pasom
MOYKHO TIOBBICUTB Ipees CTaTHUECKOW yCTOMUNBOCTHU?

30. M3MeHUTCS 1M XapakTep pPEaKIHUW SKOpsS CHHXPOHHOTO TEHeparopa paboTaromero B
aBTOHOMHOM pekuMe, (MapajieIbHO C CeThI0 OO0JIBIION MOIHOCTH), €CJIM U3MEHUTh BEITUUUHY
TOKa BO30YXAeHUS?

31. Yro takoe O.K.3.? Kak ero BeanuuHa cBsizaHa ¢ Xd U KOHCTpYKLUEH CHHXPOHHONW MaIlluHbI?
32. Kakoe 3HaueHne TOKa BO30Y:K/I€HUSI CHHXPOHHOT'O T'€HEpaTOpa Ha3bIBAETCSI HOMUHAIBHBIM?
33. Yto takoe nemrmdepHas (ycrnokoutenabHas) oomotka? I'e ona pacnonaraercs? Kakoii nemu
CITLyXKHT?

34. IlpuBenute OCHOBHBIE YpaBHEHHUS HJIEKTPUUECKOIO PABHOBECHSI LIEMHU SIKOPS CUMHXPOHHOI'O
re”Heparopa? Jlaiite o0bsicHenust Bxoasmux B Hux J.J1.C.

35. M300pa3ure BHEIIHUE XapaKTEPUCTUKM CHHXPOHHOIO TIeHepaTopa MpH Pa3IUYHBIX
XapakTepax Harpy3Kd U OOBSICHUTE UX XO/I.

36. Kakue xapakrtepuctuku CM mnonyumnn HaumeHoBanue U-o0pasHeix? WM3o00pasute u
MOSICHUTE UX.

37. B ormuune ot AJl ¢ K.3. poropom B CJ| He mpuMeHsieTCS CTyNEHYAaTOE PEryJUpOBaHUE
CKOPOCTH BpaLEHUs] U3MEHEHHEM YHcIia nap mnoitocoB. [louemy?

39.Kak MOXHO NpeJoTBpAaTUTh MOBpekAeHHE 0OMOTKM B030yxaeHus CJI mpu acCMHXpOHHOM
nycke?

40.Y1o Takoe HOMUHAJILHOE U3MEHEHHUE HANPSIKEHUSI CHHXPOHHOI'O reHeparopa’?

41. ITo xakMM XapaKTEpUCTHKAM U KaK MOKHO SKCIIEPUMEHTAIBLHO ONPEAEIUTh CONPOTUBIICHNE
Xd?

42. OOBsicHUTE, YTO O3HA4aeT: “00MOTKAa C YKOPOYEHHBIM IIaroM”, “pacmpeiefieHHas” H
“cocpenoToueHHass” 0OMOTKA, YKCIIO TIa30B Ha MOJTIOC U (a3y.

43. Kakoe BIMsSHME OKa3bplBacT BEIMYMHA BO3IYIIHOTO 3a30pa Ha XOJ XapaKTEpUCTUKU
X0JIOCTOT0 X04a?

44. Ycnosus nonakimtoueHuss CI' MeTo10M TOYHON CHHXPOHU3AIMH K CETH OOJIBIIION MOIITHOCTH.
45. HazHayeHue U NPUHIUI JEHCTBUS CHHXPOHHOT'O KOMITEHCATOpA.

46. IlpuBeaute CpaBHUTENBbHYIO XapaKTEPUCTUKY ACHHXPOHHOI'O M CUHXPOHHOT'O JBUIaTelei B
OTHOILLIEHUH PaOOYMX U ITyCKOBBIX XapAKTEPHCTHUK.

47. Yto Takoe “pexuM nepeBo30ykaeHUs” U “ pexuM HenoBo30yxaeHus” CI'?

48. KoHCTpyKIIUs SBHOTIOJIFOCHOW U HESIBHOTIOIIOCHOW CM.

49. Kakue Bam n3BectHbl cioco0sl mycka B xoa C/l, naiite mosicHeHHS.

50. MoxeT i Kakas-1100 MalllHa B IBUTATEIIbHOM PEXXHUME OTJaBaTh PEAKTHUBHYIO MOIHOCTh
B ceTh? [losicHUTE CBOM OTBET.

51. Kak BnusieT Ha BHJA YIJIOBOM XapaKTEPUCTHKU SIBHOMOJIOCHOCTh MArHUTHOW CHCTEMBI
UHAYKTOpa?

52. Ilouemy nHIYKTUBHOE compoTuBiieHne Xd otaudaeTcs ot Xq?

53. Yro Takoe cratuueckas ycroiumBocTe CM? Kak cBs3aHa cTaTHueckas YCTONYHMBOCTh
c

neperpy304Hoii CrioCOOHOCTHIO U C YTIIOM ?

54. N3006pa3ute peryaupoBouyHbie XapakTepucTuku CI' mpu pa3inMuHBIX XapaKTepax HarpysKu,
nafTe UM O0BIACHEHUE.

55. N306pa3ute u paiite 00bsiICHEHNE BHEITHUM XapakTepucTukam CI .



56. TTouemy TypOOreHepaTOphl HMEIOT HEOOJBIIOE YHCIIO0 Tap morocoB? (p =1, 2)

57. O6bsacaure cxemy 3amemenus CIT mo mpoaonbHOM OCH TMPU  yCTAHOBUBIIEMCS U
NEPEXO/IHOM peXHUMaXx, a TaKKe (PU3MUECKUN CMBICT UX TapaMETPOB.

58. Ilepeuncnute smeMeHThl KOHCTpykiuu CM U oO0bsicHHUTe uX HazHadeHue. CpaBHUTE
KOHCTpYyKLHI0 CM ¢ koHCTpyKUuein AM.

59. Uro uzmenutcs B pexkume padbotsl CI” mpu paboTe Ha aBTOHOMHYIO Harpy3Kky u mpu padore
Ha CETb, €CJIM YBEIMYUTh BpaLIAOINi MOMEHT NMPUII0KeHHbIN K Baiy CI™?

60. ITouemy mMarauTHas cucrteMa B onbite K.3. He HachIeHa?

MOAYJb 4. MAIIUHBI IOCTOAHHOI'O TOKA

1. Hanumute ypaBHeHue 3nekTpomarautHoro Mmomenta MIIT. Kak oH 3aBUCUT OT TOKa SIKOpS
JBUTATENIEH C MOCIe0BaTeIbHBIM BO30YKICHUEM?

2. U300pa3ure U  OOBACHUTE XOJ MEXAaHWYECKOM  XapaKTepUCTUKH  JBUTATENsl C
MOCIIeI0BATEIHHBIM BO30YKICHHEM.

3. JlaliTe KpaTKyl0 XapaKTEpUCTUKY H3BECTHbIX Bam cmoco0oB peryiupoBaHMsl 4YacTOTHI
Bpawenus AIIT.

4. Tloyemy 37€KTPOMAarHUTHBII MOMEHT KOJUIEKTOPHOTO JIBUraTellsd MEPEMEHHOTO0 TOKA UMEET
MEPEMEHHYIO COCTaBISIONTY0?

5. U3obpa3ute u 00BsACHUTE X0 CKOPOCTHBIX Xapakrepuctuk JAIIT ¢ pa3nuuHbIMU cHCTEMaMu
BO30Y KICHHUSI.

6. B yem 3akntouaercs "pa3marauunBaroliee’ 1elcTBUE NONEPEUHOI peakliuu SKopsi?

7. IlpuBeaute wu3BecTHble Bam ypaBHEHHs, OINUCHIBAIOIIME PEXHUMBI PabOTHl JBUTATENEH
[apajuIeIbHOTO BO30YKIECHUS.

8. Ot uero 3aBucut BenuuuHa J.J[.C. skops? Kak moxxHo perynuposats 3.J(.C.7

9. Ilouemy crabwim3upyomas © KommeHcanuoHHas oOmotkun MIIT  BrirodaroTcst
MOCIIEA0BATEIBHO C OOMOTKOU SKOPSI?

10. ITepeuncnure ycinoBus caMOBO30YKACHUS (U OOBSICHUTE MPOIECC) TeHEPATOPA MTOCTOSTHHOTO
TOKa C MapajijiesIbHbIM B0o30ykaeHueM. [louemy reHepatop He Bo30y»KaaeTcsi MpH HapyILICHUU
ITUX YCIOBUI?

11. B yem Bbl ycMmarpuBaere poJjib KOMIICHCAIIMOHHONW OOMOTKHM KaK CPEACTBA YIydIICHUS
KOMMYyTauuu?

12. Yto moHMMAIOT MO/ HOMUHAJIBHBIMU JaHHBIMU ABUratensa? Kak onpeaennTs HOMUHAIbHBINA
TOK BO3OYKICHUsA?

13. Ilepeuncnure 0OMOTKH, KoTOpble MokeT uMmerh MIIT. Mx HasHaueHue, nm3oOpaxxeHHUE Ha
CXEME.

14. N300pa3ute U O0OBSICHUTE perynupoBodHbie xapakrtepuctuku [TIT mnpu pazmuaHbIX
croco0ax BO30YKIIECHHS.

15. TloueMy Henmb3sl pabOTAIOIINI TBUTATEh IMOCIEAOBATEIIBHOTO BO30YKICHHUS OCTaBIATh O0€3
Harpy3ku?

16. Kak BnusieT U3MEHEHHE BETMYHMHBI BO3AYILIHOIO 3a30pa HAa BUJl XapaKTEPUCTUKH XOJOCTOTO
xonga?

17. O06BsiICHUTE TPUHITAT JICHUCTBUS TEHEPATOP MOCTOSHHOTO TOKA.

18. M300pa3ure u 0OBSACHUTE BHEIIHNE XapaKTEPUCTUKUA T'€HEPATOPOB MOCTOSHHOTO TOKA MpPU
Pa3IUYHBIX CITOCO0ax BO30Y KICHHUS.

19. ComnocTaBpTe BHEIIHUE XapaKTEPUCTUKHU I€HEPATOPOB IOCTOSTHHOTO TOKA C HE3aBUCUMBIM,
napajuleIbHBIM U CMEIIAHHBIM BO30YKIECHHUEM.

20. Yro Takoe kommeHcaimoHHas oomoTka? I'me oHa pacmonaraercs? Kak Bkmowaercs? s
YEro CIIyXKuT?

21. [Touemy 0OMOTKa IOTIOJHUTEIHHBIX IOJIOCOB BKIIOUACTCS IMOCIEIOBATEIBLHO C OOMOTKOM
aKopsi?

22. VYxkaxuTe NpUYMHBI U3MEHEHUS HAPSIKEHUS Ha SIKOpE FeHEpaTopa MOCTOSHHOIO TOKA C
POCTOM TOKa Harpy3KH MPH pa3IUYHbIX CIIOCO0aX BO30YKICHUS.



23. H300pa3ure M MOSCHUTE XOJ CKOPOCTHBIX XapaKTEPUCTHUK JBUTATEIEH MOCTOSHHOIO
TOKa € MapaJljiebHbIM BO30YKICHUEM TP Pa3IMYHBIX TOKaX BO30YKICHMUS.

24. Yto Takoe HOMHUHAJIbHAS MOITHOCTh T€HEpaTOpa, ABUTATEIIS?

25. Tlepeuncnure U NOSICHUTE U3BECTHBIE BaMm criocoOb! yIydieHnss KOMMY TalUH.

26. Kak u3MEHHUTCS TOK, CKOpPOCTb, IOJIE3HAs MOIIHOCTb JIBUraTelid IpH YBEIUYECHUU
TOPMO3HOT'O MOMEHTA, PUJIOKEHHOT0 K Baiy asurarens’? [louemy?

27. B kakux ciyyasx B MalllMHaX IOCTOSHHOTO TOKAa HMMEET MeCTO '3ameiyieHHas" u
"yckopenHas" kommyTtanus? [louemy?

28. Kak ¥ no kakuMm npuyuHaM u3MeHuTcs Bpamaromuid Moment JAIIT npu ciBure merok ¢
JIMHUHU T€OMETPUYECKON HeruTpanu?

29. VYcrpoiicTBO M Ha3HAUYEHHUE KOJIJIEKTOPA MAIIUHbI IOCTOSIHHOTO TOKA.

30. N300pa3ute u 0O0BsACHUTE BUA Harpy3o4HbiXx Xxapakrtepuctuk ['TIT npu paznuyHbIx
croco6ax BO30yKACHHUS.

31. 3auem mpeaycMaTpHBalOT CTAOMIM3MPYIOILYI0 OOMOTKY B JBHUTaTEIsIX MapajjieIbHOTO
B030yk1eHus? OTBeT 000CHYMTE.

32. C xakoi nenbto metkd MIIT ycraHaBnuBaroT Ha JIMHUK T'€OMETPUYECKON HEUTpann?

33. Hzobpaszute n 00bsacHUTE SHEpreTudeckyto auarpammy [TIT.

34. IloyeMy c yBEIWYEHMEM MOIIHOCTH, OTJAaBAEMON TE€HEPATOPOM IIOCTOSIHHOTO TOKa,
BO3pacTaeT MOIHOCTh IPUBOJIHOTO JIBUraTesis?

35. B uem cocrout npobnema mycka JIIT? Kak ona pernaercsa?

36. Ot 4yero 3aBHCHUT BEIMYMHA MAarHUTHOTO IMOTOKa B BO3JYLIHOM 3a30pe JBUTaTess?
KakoBo BiMsiHME 3TOr0 OTOKA HAa BUJ| CKOPOCTHOM XapaKTEPUCTUKU?

37. Kak moxHO u3MeHUTH HarpaBieHue Bpamenus AI1T? Oreer oOocHyiiTe.

38. Yem ompenensiercst BenMUMHa conpoTuieHus akopHoil nenu JAIIT. O6bsacHUTE BIUsHMIE
COINPOTHUBIICHUS SKOPHOM IIENH Ha BUJ] MEXaHUYECKOW XapaKTEPUCTHUKHU.

39. VYcTpoiicTBO MaIllMH IOCTOSIHHOTO TOKa (OCHOBHBIE 3JIEMEHTBl KOHCTPYKIMM, HX
Ha3HAYEHHUE).

40. Yro Takoe Harpy3oudHas XapaKTEepUCTHKa U XapakTepucTthka xojoctoro xoma [TIT?
N306pasure u 00BSICHUTE UX BUIL.
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