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3agaua 1

I[J'[H Tp€X(1)33HOFO ACHHXPOHHOI'O ABUTIaTe/IA C KOPOTKO3aMKHYTBIM POTOPOM

OIPEEIIUTD:
1.  moTpebiseMyro ABUraTeleM MOIIHOCTB;
2.  HOMMHIbHBIN, MAKCUMAJIBHBIN U IIyCKOBOIl MOMEHTEHI;
3. HOMUHAJIBHBINA U ITYCKOBOH TOKHU;
4.  KPUTHUYECKOE CKOJIbKEHHE.

HOCTpOI/ITL MEXaHUYCCKYIO XapaKTCPUCTUKY JABUTATEJIs.

MeToauyeckue yka3zaHus

K BbINOJHEHHIO pacyeTHO-rpadu4ecKoil padoThl

HOTpCGJI}IeMaH MOIIHOCTE ACMHXPOHHOI'0 ABHIaTeisd ONpPEAC/ISACTCA I10

dbopmyiie

P _ PH()M
VHOM — *
HOM

HoMuHanbHBIE MOMEHT B HBIOTOHO-MeTpax ( H -m ) pacCUUTBIBAETCS 110

dbopmye

-
- rae Pyoy Oepercst B kBm, a nypy B MuH

P
M HOM = 9550 —AL 5

R om
WU 110 popmyJie
PH()M
M0 =955——,

Prom

- ecnu Pyoy Gepercs B Bm

MakcuManbHbIi (KpUTHUECKHIT) MOMEHT OIpe/ieIieTCsl U3 COOTHOLIEHHUS

crosbua 7 Ttabi. 1



ITyckoBOil MOMEHT OIpesieNsieTcst U3 COOTHOIIEHHUS cTondna 8 Tadi. 1

HoMunanbHblii TOK

P
\/gUH()M COS P yon

1HOM

1

HOM

3nech P;yoy — HOMUHAIBHAS MOIIHOCTE B Bm, Uy — HOMUHAIBHOE Ha-

npshKeHue B B.

IIyckoBOli TOK JBUrarens OmpeaessieTcs U3 COOTHOLIEHHS crojdua 10

Tabm. 1

KpI/ITI/IquKOC CKOJIbXXEHHE paCcCYHUTBIBACTCI Ha OCHOBAHHHU (I)OpMy.l'IBI

2M
Knocca M = T% [loncraBus B dopmyny Kinocca M =M., u S = Spom
2 Pk

SKI’ S

M
¥ 0003HaYMB —™* = 1, [TOJIy4YUM BBIp@XEHHUE IS ONPENETeHUs KPUTHUECKOTO
HOM

CKOJIBXKCHHS

[2
SKP = SH()M (A+A"=1).
HomuHansHoe CKONbXeHHUe Sy, ONpeaessieTcs o Gopmyiie

n, —n

_ Ny = Nyom

Spouy =————,
My

rae nyg — CHHXpOHHas 4acTOTa Bpalll€HHUsI MAarHUTHOTO I1OJIS c¢raropa, Uiu

4acTOTa BpalIeHHUs UAeaNbHOro Xonocroro xoga. OHa omnpenensiercs no ¢op-

60 f

myne n, =——, rae f = 50 [y — yacTora nuTAlOUIEN CETH, P — YUCIIO Tap IIOJIFO-
p

COB aCUHXPOHHOI'O ABHTIaTeJIA.

HOCTpOeHI/Ie MEXaHUYECKOH XapaKTEPUCTUKH aCHUHXPOHHOI'O ABUIATECIIA

C KOPOTKO3aMKHYTBIM POTOPOM MPOBOJAT IO IATH TOUKaAM:

DM=0H- -m; n=ng;



2) M=M

HOM s N = Ryoum

3) M :MMAX s 1= Nyyx = 1y (1 — Skp);
4) M = M,y (onpenenseTcs U3 COOTHOIIEHHs CTONIONA 9 Tabl. 1)
n=nyn; Ay = np/ 7

5) M= Mnyc](; n = OMUH-I.
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3apaua 2
JUist ABAraTes MOCTOSHHOTO TOKa C MapauIeNbHBIM BO30YKIEHHEM ONPE/IENHUTh:
1. HOMHHAJIBLHBIH MOMEHT;
2. moTpebiiseMylo JBUTraTeIeM MOLIHOCTS;
3. TOKH B LEMsIX BO30YXXIACHUS U SIKOPS;
4. CONPOTHBIIEHUE SKODPS U LU BO30YKIEHNUS;
5. mna 3HavyeHud Toka sKops Ig = 0,25Igy0m5 0,5Lgnoms; 0,75Lanom; Lanows
1,251 g104 OTIpEIETUTE:
1) cyMMapHYyIO MOIIHOCTb MIOTEPH;
2) KIIJI nBurarens;
3) MOMEHT Ha Bajy;

0. MOCTPOUTH B OOLIEH CUCTEME KOOPAUHAT 3aBUCUMOCTH M = fi(1g), n = f5(1y),

n =1Ly

MeTtoanueckue ykazaHus
K BbINMOJIHEHHIO pacYeTHO-rpaduyecKkoii padoThI
MouHOCTE oTeps B 00MOTKe BO30yxaeHust APy GepeTcs B IIPOLIEHTaX OT II0-
TpeOJIsieMOoil BUraTesieM MOLHOCTH.
MorHocTh 10TEPEL B 1enM skops APy Gepercs B MpOLEHTaX OT CYMMapHOH

MOITHOCTH IMIOTEPEL B JJICKTPOABHIATEIIC.

HoMuHanbHBIA MOMEHT B HBIOTOHO-MeTpax ( H - » ) pacCUUTHIBAETCS

P
My = 955012
R yom
ecnu Pyoy Oepercst B kBm, uiu o Gopmyiie
P
M o =955 —eL
R yom

ecnu Pyoy Oepercs B Bm.

31eCh Moy — HOMUHAIBHAS YACTOTA BPAILCHHUS, MUH .



MowHoCTh, MOTpedsiemMast IBUraTeNeM U3 CeTH

P — PH()M
| = HoM

17 tom
Tox B Leny Bo30YXIeHUs

AP , (%
I, = B’I..'[Ie AP, = B(O) ]
HOM 100
Tox sxops
- AP
=1 -1,=2"8
UH()M

ComnpoTuBieHue Lemnei sikopst U BO30YKISHHs ONPeNesIsStOTCA U3 BEIPAKEHUH

RH _ U}-{()M : R/q — A’;ﬂ

B ]}1'
r _AP, (%) , _ )
ne AP, = WZAP ; > . AP=P —P,,, -CyMMapHble IOTepH 3JIEKTPOJBUIA

TeJs.

MomuHocTs P;, noTpebisieMasi ABUrateieM U3 ceTH, CyMMapHasi MOLIHOCTD I10-
tepb XAP, KI1J1 neurarens », MOMEHT Ha Baly M), 4acToTa BpallleHUs AKOps 7
orpeeNIsoTCs Mo GopMyJiaM:

Py =1,Uyon + APy

> AP=AP,,. +AP,,. +AP, + AP, THE AP, = R I

APMA[' +APy +AP, = ZAP"AP;{H()M » TAC AP}{H()M = R}I]/%IH()M

P, =P, -) AP, T.e. U3 3Ha4eHUH P, B MepBOil CTPOKE BBIYUTAIOTCS 3HAYCHHUs

> AP U3 BTOPOH CTPOKH.

p
n= 7)-2— , SHAYCHHU Pg H3 CTPOKH 4 nenstcs Ha COOTBCTCTBYIOIIIUC 3HAUCHUA P1

U3 NIEPBOU CTPOKHU.

U -R,1I
YacroTta BpalieHus ONpeaensieTcss n=n,,,, — M A4
UH()M - R;{ 1 SAHOM
p,
MowmeHT Ha Bany M,,,, = 9550 )
P rom



IHHOM: A

[Tapamerp

0; 25 IHHOM

0, 5 ]ﬂHOM

0,75 Lanom

1,0 Lgnoum

1,25 Igpom

P[, kBm

XAP, kBm

Pz, xkBm

n

-7
n, MUH

Mg, H-m




JlanHble 1 3amgaun 2

Tabn.2
Homep Uniom, Phowm, Npom, Niom APg, APg,

BapUaHTa B kBt MHH % %
1 2 3 4 5 6 7
1 110 8,0 1000 0,825 4 50
2 110 15,0 1000 0,83 3 50
3 110 26,0 1000 0,825 4 50
4 110 37 1000 0,84 2 50
5 220 7,1 750 0,80 2 50
6 220 10,0 750 0,80 2 50
7 220 18,5 750 0,81 3 50
8 220 30,0 750 0,805 4 50
9 220 42,0 750 0,81 4 50
10 110 56,0 1000 0,80 3 50
11 110 8,5 1000 0,81 3 50
12 110 11,0 1000 0,81 2 50
13 440 6,3 1500 0,84 2 50
14 440 10,0 1500 0,83 4 50
15 440 14,0 1500 0,83 2 50
16 440 17,0 1500 0,83 2 50
17 440 7,5 2200 0,82 4 50
18 440 16,0 2200 0,82 3 50
19 440 20,0 2200 0,89 4 50
20 440 10,0 2200 0,89 3 50
21 440 14,0 2200 0,82 3 50
22 440 18,5 2200 0,89 4 50
23 440 25,0 2200 0,89 3 50
24 440 32,0 2200 0,825 4 50
25 110 11,0 1000 0,83 4 50
26 220 11,0 750 0,83 2 50
27 220 8,0 750 0,83 2 50
28 220 15,0 750 0,825 3 50
29 220 26,0 750 0,825 3 50
30 220 37,0 750 0,82 4 50
31 110 7,1 1000 0,81 2 50
32 110 10,0 1000 0,805 3 50
33 110 18,5 1000 0,805 4 50
34 110 30,0 1000 0,805 3 50
35 110 42,0 1000 0,82 3 50
36 220 6,3 850 0,82 2 50
37 220 10,0 750 0,825 2 50
38 220 14,0 750 0,83 2 50
39 22 17,0 750 0,82 4 50
40 110 10,0 1000 0,885 4 50




Teoperuyeckuii Bonpoc
1. Acunxpounsie nurareny (AJl). Koncrpykuus. [Ipunmun paGoTsL.
2. Cxema zameutenus AJl. Bexrophas nuarpamma. OcHOBHEIE ypaBHEHHSL.
3. DHepreTuyeckue COOTHOLIEHHUs npu pabote AJl. DHepreTudeckas quarpaMmma.
4. DnexTpomMarHuTHbIf MOMeHT AJl. Mexanudeckas XapakTepucTuka. CTaTiye-
CKasl yCTOWYUBOCTH paboThl A/Jl.
5. Cnocobsr mycka AJl ¢ KOPOTKO3aMKHYTBIM poTopoM. CrocoGbI CHHKEHHs
IIyCKOBBIX TOKOB.
6. Cnoco6sr TopmoxeHus Al ¢ KOPOTKO3aMKHYTBIM POTOPOM.
7. Peakuus A/l Ha M3MEHEHHe MUTAIOLIETO HANPSKEHUS CTATOPA.
8. Buusnue 4acTOTh! nuTarolieit cet Ha paboty A/l
9. Perynuposanue 4acToThl BpaleHust AJl mmyTemM M3MeHEHHUs 4YMCia ap IIOJI0-
COB.
10. Asapuiinbpie pexuMbl B TpeX(asHBIX CETAX IEPEMEHHOrO TOKa. YCTpOHCTBa
3alIMTBl: KOHTAaKTOp, MAarHUTHBIA IIyCKaTenb, TEIUIOBOE pelie, ILIaBKUH
npenoxpanurens, YBT3, ®Y3, 30VY.
11. 3amura AJl OT TOKOB MHeperpys3ku, KOPOTKOTO 3aMbIKaHHS U H3MEHEHHs
MUTAIOLIETO HANpsDKeHUsL. [IpUYnHEI, BBI3BIBAIOLME TTOSBIICHUE TOKOB MEPErPY3KH
1 TOKOB KOPOTKOI'O 3aMbIKaHHS.
12. IlnaBkue npenoxpaHWTeNu. YCTPOWUCTBO, NPUHUMI pabOThI, TEXHHYECKUE
XapaKTepPUCTHKH, OCOOEHHOCTH NPUMEHEHHs B CXeMaX ¢ pasiM4YHBEIMH BHIAMH
Harpy3KH.
13. Pacyer mapameTpoB U BEIOOD YCTPOWCTB 3aliMThl (IIABKMX HpelOXpaHHTe-
Jiell, MarHuTHBIX IycKaTeled, TemIoBbix pene, YBT3, aBTOMaTHYecKux
BBIKJIFOYATEIeH ).
14. Cunxponnsie Mammubl. KOHCTPYKIIHsI CHHXPOHHOTO reHepartopa. IIpHHIMI
paboThl. Peakiust sikops.
15. Pabora cHMHXpPOHHOro reHepatropa Ha aBTOHOMHYIO Harpy3ky. CHHXpOHH3a-

U,

10



16. Cunxponnsle paBuratenu. Ilyck CHHXpOHHBIX aBHraresied. PaGouwme
xapakTepucTUku. [ [puMeHeHue.

17. OnHoda3Hble acuHXpoHHEIe aBurareiad. Koucrpykuus. [IpuHIMD aeicTBUS.
da3zocMelaroIe 31EMEHTHI.

18. KonzaeHncaropsele (IByx(da3Hble) acHHXpOHHBbIC IBUraTesid. KOHCTPYKIIHS.
ITpunnun pabotsl. BrimoueHnue B TpexdasHyio CeTb.

19. VYcnoBus nosmy4deHus B 3J€KTPUUECKHX MalTHHAX KPYTOBOI'O BPAIAIOIIEroCs,
IUIUNTHYECKOT O, MMYJIbCUPYIOLET0 MAarHUTHBIX TIOJIEH.

20. CpaBHUTENbHBI aHANUW3 TEXHUYECKHX XapaKTEPHUCTUK OAHO(MA3HOTO U
IByX(}a3HOro aCHHXPOHHBIX JBUTaTeJeH.

21. Opnodasnbiii Al ¢ 3KpaHUpOBaHHBIMH TojtocamMu. Kouctpykuus. [TpuHumn
pabotsl. [Ipumenenue.

22. HcnonHurenbHble KOUIEKTOpHbIe ABuratend. Konctpykuus. [Ipunuun pabo-
Thl. [IpumeHenne.

23. Bpawmarouecss TpaHchopmaropel. Cenbcunbl.  [llaroBele  mBHUTaTeNH.
Koncrpykuus. [Ipunuun pabotsl. [lpumenenue.

24. [purateaun nocrtosaHHoro toka (ITII). Koucrpykuwus. IlpuHiun paGoTHL
Cnoco6s1 Bo36yxaenus JTTL

25. KomMMyTanuss B MalllMHaxX IOCTOSHHOTO Toka. Peakuus sikops. CriocoOsl
YMEHBLLIEHUS BIUSHUS peaKkIiK SKOPSI.

26. DHepreTH4eckue cooTHoweHus npu padore JTII. DHepreTuyeckas quarpam-
Ma.

27. JlBuraTenip IIOCTOSIHHOTO TOKa HNapamienbHoro Bo30yxaeHus. CriocoObl
peryjaupoBaHUs YaCTOThI BPaLICHHS.

28. DOnextponpuBon. Knaccubukaumsa. Cratudeckue, JUHAMHYECKHE MOMEHTEHI.
Harpysounas auarpamma. PexxuMbr paboTsl qBUraTeneii.

29. Meroauka pacueTa U BbIOOpa MOIIHOCTH JIBUTaTes IIPU pa3InuHbIX paborax.
30. Mexanuka M  OMHaMMKa OJIGKTPOIPHBOAA. YPaBHEHHS  JBHIKEHHS.
ONEeKTPOMEXaHUUYECKUE XapaKTePUCTHKH.

31. PerynupoBaHue CKOPOCTH 3JIEKTPONPHBOJIOB [IEPEMEHHOTO TOKA.

11



32. PerynupoBaHye CKOPOCTH 3JIEKTPOIPUBOOB IIOCTOSHHOIO TOKA.

33. VYnpasnenue tpexdazubimu AJl.

34. VYnpaBneHue CUHXPOHHBIMH JABUIATEIISIMH.

35. VYmnpasneHue ABUraTessIMH IMOCTOSHHOTO TOKA.

36. OcoOeHHOCTH paboThI ANIEKTPOOOOPYIOBaHMS HAa MOOHIBHOM TPAHCIIOPTE.
37. OnexkTponpHUBOA MOOUIBHBIX MAIIMH H YCTAHOBOK.

38. DOnekTponpuBOJ NOABEMHO - TPAHCIIOPTHBIX MEXAHHU3MOB.

39. DOnekTponpHBOI MeTaNI000pabaThIBAIOIMX, TOKAPHEIX CTAHKOB.

40. 9H€KTpOHpI/IBO,H ABTOMATHU3HPOBAHHBIX O6KaTO‘-IHO-T0pMO3HBIX CTCHIOB.

Bri6op BapuanTa

Bri6op BapraHTa KOHTPOJIBbHON pabOThl MPOU3BOAUTCS 110 ABYM MOCTIEAHMM L (-
paM 3a4eTHOM KHMXKKH. [lepBoe uncio B BapuaHTe — HOMED IEPBOM 3aHayM, BTO-
pO€ YMCII0 — HOMEP BTOPOM 3aJ1a4H, MOCIeIHee YUCIIO B BApUaHTE — HOMEP Teope-

THYECKOI0 Bolpoca. BapuaHThI 3aJaHUil KOHTPOJILHON paboTHI PUBEIEHBI B TAOII.

3.

12



Bapuants! 3aanuii

Tabun. 3
OpCaroCacCausaa
wadpa | 2 3 4 5 6 7 8 9 |0
IIOCIEaAHAA
wppa
L [ 2013 [ 4 |5 |6 [ 7.8 |9 |Io
1 10, | 11, | 12, | 13, | 14, | 15, | 16, | 17, | 18, | 19,
22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 |31
11, | 12, | 13, | 14, | 15, | 16, | 17, | 18, | 19, |20,
2 20, | 21, | 22, | 23, | 24, | 25, | 26, | 27, | 28, |29,
32 | 33 | 34 | 35 | 36 | 37 | 38 | 39 | 40 | 1
21, | 22, | 23, | 24, | 25, | 26, | 27, | 28, | 29, |30,
3 30, | 31, | 32, | 33, | 34, | 35 | 36, | 37, | 38, |39,
2 3 4 5 6 7 8 9 | 10 |11
31, | 32, | 33, | 34, | 35 | 36, | 37, | 38, | 39, |40,
4 40, | 1, | 2, | 3, | 4 | 5 | 6 | 7, | 8 |9
12 | 13 | 14 |15 ] 16 | 17 | 18 | 19 | 20 |21
31, | 32, | 33, | 34, | 35 | 36, | 37, | 38, | 39, |40,
5 40, | 1, | 2, | 3 | 4 | s | 6 | 7| 8 |09
12 | 13| 14 |15 ] 16 | 17 | 18 | 19 | 20 |21
21, | 22, | 23, | 24, | 25, | 26, | 27, | 28, | 29, |30,
6 30, | 31, | 32, | 33, | 34, | 35 | 36, | 37, | 38, |39,
2 3 4 5 6 7 8 9 | 10 | 1
1, | 12, | 13, [ 14, | 15, | 16, | 17, | 18, | 19, |20,
7 20, | 21, | 22, | 23, | 24, | 25 | 26, | 27, | 28, |29,
32 | 33 | 34 | 35 | 36 | 37 | 38 | 39 | 40 | 1
31, | 32, | 33, | 34, | 35, | 36, | 37, | 38, | 39, |40,
8 40, | 1, | 2, | 3, | 4 | 5 | 6 | 7, | 8 |09
12 | 13 | 14 |15 | 16 | 17 | 18 | 19 | 20 |21
L, | 2|3 | 4 |5 |6 [ 7.8 [ 9 |0,
9 10, | 11, | 12, | 13, | 14, | 15, | 16, | 17, | 18, |19,
22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 |31
21, | 22, | 23, | 24, | 25, | 26, | 27, | 28, | 29, |30,
0 30, | 31, | 32, | 33, | 34, | 35, | 36, | 37, | 38, |39,
2 3 4 5 6 7 8 9 | 10 |11
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