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1. ®OH/JI OLIEHOYHBIX CPEJICTB JUISI TEKYIIEN

ATTECTALINHU
@DOHJT OIEHOYHBIX CPEACTB JUIsl TEKylIeW arTecTallud M0 JUCIUIUIMHE
DJIEKTPOTEXHMKA M 3JICEKTPOHHOI TeXHHUKeE, BKIIOYACT:
- TIepeYeHb KOMIIETCHIIMH C yKa3aHHWEM 3TarmoB WX (OPMUPOBAHUS B TPOIECCE
OCBOEHHSI 00pa30BaTENbHON IPOTrPaMMBlI;
- TUTIOBBIC KOHTPOJILHBIC 3a/IaHUSI WJIM WHBIE MaTepUaIbl, HEOOXOIUMBIC TSI OTICHKU
pe3yNbTaTOB 00yUeHUS (TEKylIeH aTTeCTalluu) MO AUCIUIUIMHE, XapaKTePU3YIOIIe
aTansl (POPMUPOBAHKS KOMIIETEHITUH.
2. MEPEYEHb KOMIIETEHIIMM C YKABAHUEM 3TAIIOB UX
®OPMUPOBAHUSI B ITIPOIIECCE OCBOEHUS OBPA3OBATEJIBHON
INPOI'PAMMBI

PaGouast mporpamMma AMCHUILUIUHBI «DJEKTPOTEXHUKA» OIpPEACIAeT MepeyeHb
IUTAHUPYEMBIX  PE3yJIbTaTOB OOY4YeHUsT 10 JUCHUIUIMHE, COOTHECEHHBIX C
IJTAaHUPYEMBIMU pe3yJIbTaTaMU OCBOEHUSI 00pa30BaTEIbHOM MPOTPaMMBI.

HaumenoBanue
KOMIIeTeHIIMH
Kox XapaKTepu3ywiue 3Tanbl

(I1aHupyembie pe3yJbTaThl

ocBoenusi OII)

Hna}mpyeMbIe pe3yJbTaThbl oﬁyqe}mﬂ o JTUCHUIIJINHE,

(opMupoBaHus KOMIIETEHINH

O0mme KoMIeTeHIINU B o61acTu 3HaHusI M1 NOHUMAaHUsA (A)

Bribupats CIIOCOOBI
perieHus 3a/1a4
npo(hecCUOHATBHOMN

oK1 |™Po®
e TeTbHOCTH
MIPUMEHUTEITEHO K
3HaTh:

Pa3JIMUHBIM KOHTCKCTAaM;

-poJib PU3HKHU B COBPEMEHHOM MHUDE;
OcymiecTBiIATh  TOHCK, pore P pe;

aHalM3 MW UHTEPIPETALUIO
OK2 uH(popManuM, HEOOXOAUMOM

-byHIaMeHTaIbHBIE (U3UYECKHE 3aKOHBI U TPHUHIUIIG]
JeKalle B OCHOBE COBPEMEHHOMN (PU3NYECKON KapTUHBI MUPA|

-OCHOBHbIE (PU3HUECKHE TPOLIECCHI
JIIA BBIIIOJTHECHUA 3aga4

. U SIBJICHMUS;
npogecCuoHAITbHON

-BaXHBbIE OTKPBITUS B  OOJAacTH  (PU3MKH, OKA3aBLIM
NeSITENIbHOCTH;

OTIPEACIAIONIEE BIUSIHUE HA Pa3BUTHE TEXHUKU U TEXHOJIOTUU
[InanupoBars u

-MCTOJAbI HAYYHOI'O ITIO3HAHUSA TPHUPOABI;
0OK3 PCaIN30BbIBATH COOCTBEHHOE

npodeccnoHansHOe u
JMYHOCTHOE Pa3BUTHUE;

-KaK OKa3aTh NEPBYIO IOMOIIb IIPpHU
TpaBMaXx MMOJYYCHHBIX OT

OBITOBBIX TEXHUYECKHX YCTPOUCTB.
PaGorare B KOJJIEKTHBE W

KOMaHJIE, a3 dexTuBHO
OK 4 | B3auMoaeicTBOBATh c
KOJJIETaMH,  PYKOBOJACTBOM,
KJIMEHTaMH;




OcyiecTBiiATh  yCTHYIO U
MMCbMEHHYI0 KOMMYHHUKAIIUIO
Ha TOCYJapCTBEHHOM  SI3bIKE

OKS5 | Poccuiickoii  ®enepauun ¢
y4eToM 0COOEHHOCTEHN
COLIMATILHOTO U KYJIBTYpPHOTO
KOHTEKCTA;

[IposBnsaTh Ipa)IaHCKO-
MAaTPUOTHYECKYI0  IO3UIHIO,
JI€MOHCTPHUPOBATh

OK6 | ocosnannoe moBeneHne Ha
OCHOBE TPaIULIUOHHBIX
00I11e4eTIOBEYECKIX
IICHHOCTEH;.

CopeiicTBOBaTh COXPAHEHUIO
OKpYyXKaromieu CpelIbl,

OK7 pecypcocOepexeHuIo,
3¢ PeKTUBHO NEHCTBOBATh B
Ype3BBIYANHBIX CHUTYyAITHX;
Ucnonb3oBars CpeAcTBa
(GU3HYECKON KYJIBTYpBl IS
COXPAaHCHUS W YKPCIUICHHUS
3J10pOBbSA B mporecce

OK 8 | mpodeccruonanbHoit
JeSITeIbHOCTH u
MoAJep>KaHusl HEOOXOAUMOTO
YPOBHSA (buzndecKoit
MTOITOTOBJICHHOCTH;
Hcnonb3oBars
nH(OpMaLIMOHHBIE

OK 9 | TexHonoruu B
npodeccnoHanbHOM
NeSITeNbHOCTH,
[Tonp3oBaTbCs
npogecCuOHAITbHON

OKI10 | noxyMeHTanuen Ha
roCyJIapCTBEHHOM u
WHOCTPAHHOM SI3BIKAX;
Hcnonb3oBath 3HaHUS 10
(uHAaHCOBOW  TI'PaMOTHOCTH,

OK]] | PaHnpoBaTh

MPEIIPUHIMATENBCKYIO
ACATCIIbHOCTD B
npodeccuonanbHoOM chepe.




MK 1.1.

BrimoaaaTte HaJIQJKYy.
pPEryJIUpPOBKY H  TPOBEPKY
AIEKTPUIECKOTO 51

AIIEKTPOMEXaHHYECKOTO
obopymoBaHus

yMeThb:

- TPOU3BOJUTH pacueT IMapamMeTpOB AICKTPUUECKUX
Hereit;

- coOuparh SJEKTPUYECKHE CXEMBI M TIPOBEPATH HUX
pabory;

- 4YuTaTh MW COOMpATh MPOCTEHINE CXEMBbI C
HCIOJIb30BaHHUEM TOJIYTPOBOJHUKOBBIX TPUOOPOB;

- OIPEJIEISITh TUIT MUKPOCXEM 110 MAapKHPOBKE;

NnK1.2

OpFaHM3OBHBaTbM BbIMO/THATb
TeXHNU4Yeckoe O6Cﬂy>KVIBaHVIe n
PEMOHT 3/IEKTPUYECKOO M
3NEKTPOMEXaHNYECKOro
obopyaoBaHus;

MK 1.3

OcyLlwecTBnaTbL ANArHOCTUKY U
TEXHWUYECKUIA KOHTPOSb Npu
3KCMnnyaTauum 3MeKTpUYecKoro u
3NEKTPOMEXaHNYEeCKOoro
060pyaoBaHus;

NnK 1.4

CocTaBnsiTb OTHYETHYIO
[IOKYMEHTaLMIO N0 TEXHUYECKOMY
06CNy>X1BAHMIO U PEMOHTY
3NEKTPUYECKOrO U
3NEeKTPOMEXaHNYECKOro
060py0BaHMS.

MK 2.1.

OpraHusoBbiBaTb M BbINOMHATb
paboThl no 3KCNyaTauum,
06CNY>XMBAHUIO U PEMOHTY GbITOBOM
TEXHUKW;

MK 2.2.

OcylecTBnATb  AMArHoCTMKY U
KOHTPO/Ib TEXHWYECKOTO COCTOSIHMS
6bITOBOM TEXHUKM;

MK 2.3.

MporHo3svpoBaTb
onpeaensitb
ob6HapyxwuBaTb
3M1EKTPOOLITOBON TEXHUKM.

OTKa3bl,

pecypchl,
nedexTbl

MK 3.1.

.Y4acTBOBaTh B NIAHUPOBAHNM
paboTbl NepcoHana
MPOM3BOACTBEHHOIO
noapasgenexus;

MK 3.2.

Y4acTBOBaTh B M/aHNPOBaHUM
paboTbl NepcoHana
MPOM3BOACTBEHHOIO
noapasgenexus;

MK 3.3.

AHanM3nMpoBaTb pe3ynbTaThl
[eaTeNIbHOCTU KOMINEeKTUBA
UCMOSTHUTENEN.

NnK 4.1

Ocy1ecTBIATh HANAJIKY,
PETyJIUPOBKY U IPOBEPKY
CIIO’KHOTO DJIEKTPHYECKOTO U
3JIEKTPOMEXAHUYECKOTO
000pyI0BaHUS C
AJIEKTPOHHBIM YIIPABICHUEM:!

NnK 4.2

OcCyIIeCTBIATh UCTIBITAHUS
HOBOT'O CJIO’KHOTO
ANEKTPUUIECKOTO H
ANEKTPOMEXAHUIECKOTO
000pyI0BaHUS C
ANEKTPOHHBIM YIIPABICHUEM;




Bectu oTyeTnyo
JOKYMEHTAIUIO 110
UCIBITAHUSAM CJIOXKHOTO

MK 4.3 | 31eKTpUYEcKOoro u
ANEKTPOMEXAHUYECKOTO
o0opyoBaHus C
ANEKTPOHHBIM YIPABICHUEM.

3. TAIIOBBIE KOHTPOJIBHBIE 3AJIAHUS NJIU UHBIE
MATEPHAJIbI, HEOBXOJIUMBIE JI)IS1 OHEHKHU PE3YJIBTATOB
OBYUYEHUS (TEKYIIEA ATTECTAIIMN) TO JUCLUILJINHE,
XAPAKTEPU3YIOIIUX DTAIIBI ®OPMUPOBAHUS
KOMIETEHIIU.

BapuaHThbI TeCTOBBIX 3aJaHUH

o ITMCIUMIIJIMHE «BJICKTPOTGXHI/IKa H 3JTCKTPOHUKA»

Pazgesn 1 «IlocTOAHHBIN 3JIEKTPUYECKHH TOK

1.0npenenTh CONPOTHBJICHHE JIAMIIBI HAKAJIMBAHUS , €CJIM HA Hell HANMCAHO
100 Bru 220 B

a) 484 Om 0)486 Om
B) 684 Om r) 864 Om

2.Kakoii U3 NpoBO/10B OJJMHAKOBO IMAMETPA U JJIMHbI CHJIbHEe HATPEBAeTCS —

MeJHbIN WU CTAJbHON NPH OJJTHOH U TOH Ke CHJIe TOKa ?

a) Mennsiit 0) CtanpHOM
B) O0a mpoBoIa HArPEBaAIOTCS r) Hu kako#i u3 npoBo10B
OJINHAKOBO HE HarpeBaeTcs

3.Kak u3MeHUTCSl HANIPS’KEHHUE HA BXOAHBIX 32:KHUMAX YJIeKTPUYECKO nenu
NMOCTOSTHHOT0 TOKA ¢ AKTUBHBIM 3JIEMEHTOM, €CJIU MaPaJIeIbHO HCXOTHOMY
BKJIIOYHUTH €Il€ OAUH DJIeMeHT?

a) He usmenurcs 0) YMeHbImutcs

B) YBEIUUUTCS r) JIJist oTBeTa HEOCTATOYHO JAHHBIX




4.B 3/1eKTpUYeCKOil ceTH MOCTOSIHHOT0 TOKA HANPSZKeHHe HA 32:KUMaX
HCTOYHUKA 3JIeKTPoIHepruu 26 B. Hanpsiskenune Ha 3a:kumax norpedouress 25 B.
OnpenenuTs NMOTEPI0 HANIPAKEHUS HA 3a5KMMAX B IPOLIEHTAX.

a)l % 0)2 %

B) 3 % )4 %

5.2JiekTprueckoe conpoTuBjeHue YejoBedeckoro teja 3000 Om. Kakoii Tok
MPOXOJUT Yepe3 Hero, ecJin YeJ0BeK HaXoAuTcH noja Hanpsi:zkeauem 380 B?
a) 19 MA 0) 13 MA

B) 20 MA r) 50 MA

6.Kakoii 3 NnpoBo10B 0IMHAKOBOM JAJIHHBI U3 OJTHOT0 U TOI'0 ’Ke MaTepHuaJia, HO
Pa3HOro JUAMETPa, CWIbHee HArpeBaeTcs NMPU 0JTHOM H TOM Ke ToKe?
a) O0a nmpoBoJia HarpeBarTCI OAMHAKOBO;

0) CunbHee HarpeBaeTcst MPOBOJI C OOIBIIUM JUAMETPOM;
B) CusnibHee HarpeBaeTcsi MPOBOJ C MEHBIIIUM JTMAMETPOM,;
r) [IpoBOIHKMKYN HE HATPEBAIOTCS;

7.B KaKkuX MPOBOJAX BbICOKASI MEXaHMYECKAS MPOYHOCTH COBMEIIAETCS C
XOpouIeH 3JIeKTPONPOBOIHOCTHIO?
a) B cranbHbIxX 0) B amroMuHueBBIX

B) B cTanbantoMrUHUEBBIX r) B meanbIx

8. OnpeneauTh NOJHOE CONMPOTHBJICHHE LENU NP NAPAJJIEJIbHOM COeINHEHNH
norpeoduTeJiei, CONPOTHUBJIeHHE KOTOPBIX 0 10 Om?
a) 20 Om 6) 5 Om

B) 10 Om r) 0,2 Om

9. /IBa ucTtouHnka umMeroT oanHaKkoBbie J/IC U TOKH, HO pa3Hble BHYyTPEHHHUE
conporunjeHus. Kakoi n3 ucrounukos umeet ooabmuii KIL ?
a) KII/I u"CTOYHUKOB paBHBI.

0) McTouHMK ¢ MEHBIITUM BHYTPEHHUM COIPOTUBIICHUEM.
B) MICTOYHHK C OOJIBIIUM BHYTPECHHUM COIPOTHUBJICHUEM.
r) Buyrpenunee conporusienue He BiusieT Ha KITJI.

10.B 3yiekTpHUYeCcKOil cXeMe JIBA Pe3UCTUBHBIX 3JIEMEHTA COeIUHEHbBI
nocJieIoBaTe/ibHO. UeMy paBHO HanpsizKeHHe HA BXojie npu cuie Toka 0,1 A,
ecam R1=100 Om; R2 =200 Om?

a) 10 B 6) 300 B

B)3 B r) 30B



11. Kakoe u3 npuBeIeHHbIX CBOICTB He COOTBETCTBYET MAPAJLIEILHOMY
coeIMHEeHHUIO BeTBei?
a) HanpsxeHue Ha BceX BETBSIX CXEMbl OJIMHAKOBBI.

0) Tok BO Bcex BETBSIX OJIUHAKOB.

B) OOI11ee COMPOTUBIICHUE PABHO CYMME CONPOTUBIICHUM BCEX BETBEIl CXEMBI

r) OTHOIIEHHE TOKOB 0OPATHO MPOMOPIIMOHATIBEHO OTHOIICHUIO COMPOTUBJICHUHN Ha
BETBSIX CXEMBI.

12. Kakue npu6opbl CrOCOOHBI U3MEPUTH HANPSIZKEHUE B JJIEKTPUYECKOM nenu?
a) AMIiepMeTphl 0) BarTmeTphl

B) BoapT™meTphl r) OMMeTpbI

13. Kakoii crioco0 coeqfMHEHUS HCTOYHUKOB M03BOJIsIeT YBeJIUYNTD

HanpsiKeHue?
a) [locnenoBarenpbHOE COeIMHEHUE 0) [1apannensHoe coenMHEHUE
B) CMemaHHOE COEJUHEHNE r) Hu xakon

14.97ekTpuyeckoe conporuBjaeHue yeaosedeckoro reja S000 Om. Kakoi Tok
MPOXOJIMT Yepe3 Hero, ecJiv YeJI0BeK HAX0AUuTcs noja Hanpsikeauem 100 B?
a) 50 A 0)5S A

B) 0,02 A r) 0,2 A

15. B 3J1IeKTpHYeCKYH0 eNb NApaJLIeJIbHO BKIIYEHbI IBA PEe3UCTOPA €
conporusjieHueM 10 Om u 150 Om. Hanpsiskenue Ha Bxoae 120 B. Onpenenure

TOK 10 Pa3B€TBJICHUSL.
a) 40 A 6) 20A

B) 12 A r) 6 A

16. MomHOCTh ABUraTe sl NOCTOSIHHOro ToKa 1,5 kBT. Ilos1e3Hass MOIIIHOCTD,
oTAaBaeMasi B Harpy3ky, 1,125 kBr. Onpeaenaure KIIJI aBuraress.
a) 0,8 6) 0,75

B) 0,7 r) 0,85

17. Kakoe U3 npuBeIeHHbIX CPEACTB HE COOTBETCTBYET MOCJIe10BATEILHOMY
COeIMHEHHNI0 BeTBe NMPH NMOCTOAHHOM TOKe?
a) Tok BO Bcex AleMEHTax e OJUHAKOB.

0) Hanpspkenue Ha 3akMMax 1ETH paBHO CyMME HaIlpsDKEHUN Ha BCEX €ro y4acTKOB.
B) HaIIpsDKEHHUE HA BCEX 3JIEMEHTAX LIEMH OJAMHAKOBO U PABHO O BEJIMYNHE
BXOJIHOMY HalpsHKEHHUIO.

r) OTHOUIEHUE HANPSLKEHUM HAa yYacTKax LeNy paBHO OTHOLIEHUIO CONPOTUBIICHUN
Ha 3TUX y4YacTKax LEMNU.



18. Kakumu npuéopaMu MOKHO M3MEPHUTH CHJIY TOKA B YJIEKTPUYECKOH nenu?
a) AMriepMeTpoM 0) BomsTMeTpom

B) [Icuxpomerpom r) BartmeTpom
19.9T10 Ha3bIBaETCHA 3JIEKTPUYECKHUM TOKOM?
a) JIBmxeHue pa3pspKeHHBIX YacTHLL.

6) KomuuectBo 3apiaaa, ICPCHOCUMOC YCPE3 IIOIICPCIYHOC CCUCHUC ITPOBOAHUKA 3d
CANHUIY BpCMCHH.
B) PaBHOYCKOpCHHOG ABHKCHHUC 3apPsKCHHBIX YaCTHII.

r) [lopsimouHoe ABMKEHUE 3aPSKEHHBIX YACTHII.
20.Pacmiugpyiite adpusuarypy I/AC.
a) DJIEKTPOHHO-IMHAMHUYECKasi cUcTeMa  0) DlleKTpuueckas IBIXKYyIas CUCTEMA

B) DJIEKTPOABUKYIIAS CHUIa r) DJEKTPOHHO JACUCTBYIOIIAs CHUIIA.

Paszgen 2 «llepemeHHBIH 3JIEKTPHYECKHUI TOK»

1.3agaubl TOK M HADpszKeHne: | = Imax* SiN (wt) U = Umax™* sin(wt + 30°).
Onpenesaure yroJ capura ¢as.

a) 0° 6) 30°

B) 60° r) 150°

2. CxeMa COCTOUT U3 OJHOT0 PE3UCTUBHOIO 3JIEMEHTA C CONPOTHUBJICHUEM
R=220 Owm. Hanpsizkenne Ha eé 3azkumax U= 220 * sin 628t. Onpenenure
NMOKAa3aHMs aMIlepMeTPa U BOJIbTMETPA.

a) [=1Au=220B 6)1=0,7A u=156B

B) [=0,7 Au=220 B Nni=1A u=156 B

3. AMILIMTYa CHHYCOMAAbLHOro Hanpsikenus 100 B, nauannnas dasza @= - 60°,
yacrora 50 I'u. 3anumure ypaBHeHHe MTHOBEHHOI'0 3HAYECHUS ITOT0
HANPSIZKEHMSI.

a) U=100 * cos(-60t)6) u=100 * sin (50t - 60)
B) U=100%*sin (314t-60) r) u=100*cos (314t + 60)

4. lMornast morpedasieMasi MOIIHOCTh HATPy3Kku S= 140 kBT, a peakTuBHAast
MomHOCTHL Q=95 kBAp. Onpeaenure ko3ppunmeHT HATPY3KH.
a) cosp =0,6 6) cosp =0,3

B) COSp = 0,1 r)coseg =0,9



5. Ilpu kaKOM HANPSKEHUH BBHITO/IHEE MepeaaBaTh JIeKTPUUECKYIO JHEPTHIO B
JIMHUHM dJIeKTponepenay npu 3aJaHHOH MOITHOCTH?

a) [Ipu noHmwxeHHOM 0) IIpu MOBBIILIEHHOM
B) be3paznuuno r) 3HaueHUE HANPKEHUS
yTBepxkeHo I'OCTom

6.Hanpsokenune Ha 3aKUMaxX HeNd ¢ Pe3MCTHBHBIM 3JIEMEHTOM U3MEHSeTCsI 10
zaxony: U=100 sin (314=30°).Onpeneanre 3aKOH M3MEHEHHsI TOKA B IENH, €CIIH
R=20 Om.

a) | =5sin 314 t 6) | = 5 sin (314t + 30°)

B)l = 3,55 in (314t + 30°) r) | = 3,55 sin 314t
7.AMILIATYA 3HAYEHHUS TOKA [max =5 A, a HavaabHas dasa P = 30°. 3anumure

BBIPA’KCHHUSA TJISI MTHOBCHHOI'O 3SHAYCHHA ITOI'0 TOKA.

a) 1 =5 cos 30 t6) |1 = 5 sin 30°

B) | = 55sin (wt+30°) r) | = 5sin (wt+30°)

8. Onpenesiure mepuoja CUrHaja , €CJIM 4YaCTOTA CUHHYCOMAAIBLHOr0 Toka 400 I'u.
a) 400 c 0)1,4c

B)0.0025 c r)40 c

9. B 3j1eKTpHYECKOil el MePeMEeHHOI0 TOKA, CoAepKALIEH TOJbKO AKTUBHOE
conpoTuBJieHUue R, 31ekTpUYecKuii TOK.
a) OtcTaer 1o ¢ase ot HanpsuxeHus Ha 90°

6) Onepexaer no ¢ase HanpsxeHue Ha 90°

B) CoBmaziaet mo ¢ase ¢ HaMpsHKEHUEM

r) HezaBucum OT HanpspKeHuUs.

10.00b19HO BEKTOPHBbIE JUATPAMMBI CTPOSIT JJIA ©

a) Ammuutyaabix 3Hadenuit J/]C, HanpsiKeHUuN U TOKOB
0) HetictBytomux 3nauennit JJ[C, HanpspKeHUM U TOKOB.
B) JlelicTBYIOIIUX ¥ aMIUTUTYAHBIX 3HAUCHUH

r) MruoBeHHbIX 3HaueHud DJ1C, Hanps>KeHU U TOKOB.

11.AMIUIMTYTHOE 3HAYEHHE HANIPSIZKEHUS Umax=120B, HayanbHag dasza P
=45.3anumuTe ypaBHeHHe JIT MTHOBEHHOT0 3HAYEHHSI ITOT0 HATNIPSIKEHUSI.

a) u= 120 cos (45t) 0) u= 120 sin (45t)
B) U= 120 cos (wt + 45%) r) U= 120 cos (wt + 45°)



12.Kak usmenuTcs cABUT a3 Mexkay HANPsIKEeHMEeM M TOKOM Ha KaTylIKe
UHIYKTHBHOCTH, ecjid 00a eé mapamerpa (R 1 X.) oJHOBpeMeHHO yBeJIu4aTcs B
aBa pasza?

a) YMEHbBIINUTCS B JIBa pasza 0) YBenuuutcs B 1Ba pa3a
B) He usmenurcs r') YMEHBIIUTCS B YETHIPE
paza

13. MruoBenHoe 3nauenne Toka | = 16 sin 157 t. Onpenesinre aMILIATYTHOE U

AefiCTBYIOLIee 3HAYEHHUE TOKA.
a) 16 A; 157 A 0)157A;16 A

B)I1,L3A;16A r) 16 A; 11,3

14. KakoBo cOOTHOILIIEHHE MEKAY aMIVIMTYAHBIM U HCﬁCTB)’IO[[IHM JHAYCHHC
CHHYCOUAAJTBbHOI'0 TOKA.

I
a)l = rj;" 6) I = Imax* V2
B) I =Inax r) [ = hﬁx

15.B nenu CMHYCOMIAJBLHOI0 TOKA C Pe3UCTUBHBIM 3J1eMEHTOM IHEPIrus
HCTOYHUKA Npeodpa3yeTcs B IHEPTHIO:
a) MarHUTHOTO TTOJIS 0) SIEKTPUIECKOTO OIS

B)TEIJIOBYIO I') MATHUTHOTO U
AIEKTPUYECKOTO MOJIEN

16. Ykaxknute mapaMeTp nepeMeHHOr0 TOKa, 0T KOTOPOIr0 3aBUCUT UHAYKTHUBHOE
CONMPOTHUBJIEHUE KATYIIKH.

a) [leticTBytoiee 3HaU€HUE TOKA 0) Hauanwpnas asza Toka
B)Ilepuon nepemMeHHOro ToKa r) MakcumanabHOE 3HaUeHHE
TOKa

17.Kakoe U3 npuBeIéHHBIX COOTHOIEHUI YJIEKTPUYECKOMN e
CHHYCOUJAJIBHOI0 TOKA COJAEPKUT OIIHOKY ?
_ umax

a) w = 2nV o)u= 7

umax

B)V=% ryu=

18. Konaencarop emkocTbi0 C NOAKIIOYEH K MCTOYHHKY CHHYCOMIAJBHOTO
ToKa. Kak M3MeHUTCS TOK B KOH/IEHCATOPe, eCJIM YaCTOTY CHHYCOUAAJIBbHOT0
TOKA YMEHbIIUTH B 3 pa3a.

a) YMeHbmurcs B 3 paza 0) YBenuuutcs B 3 paza

B) OCTaHeTCs HEM3MEHHOU r) Tok B KOHJIEHCATOPE HE
3aBUCHUT OT
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HJaCTOTEI
CUHYCONOAJIBHOI'O TOKA.
19. Kak n3meHurcs nepruoa CHHYyCONIAJIbBHOT'O CUTHAJIA ITPHU YMCHBIIICHNN YaCTOTHI B

3 paza?

a) Ilepron He U3MEHUTCS 0) [lepuox yBemmuurcs B 3
paza

B)Ilepuon ymensmmres B 3 pasa r) ITepuon u3MenuTcs B v/3pas

20. Katymka ¢ MHIYKTHBHOCTBIO | NOAKJI0YeHA K HCTOYHUKY
CHHYCOMIAJBHOT0 HanpsikeHusl. Kak M3MeHUTCS TOK B KaTylIKe, €CJId YacToTa
HCTOYHHUKA yBeanuuTces B 3 pa3za?

a) YMeHbIINUTCA B 2 pa3a 0) YBenuuutcs B 32paza

B) He usmenurcs r) Msmenntes B V2pa3

Paszgen 3 «Tpexda3ublii TOK»

1.Yemy paBeH TOK B HYJICBOM IIPOBO/i¢ B CHMMETPUYHOM TPEéx(dasHo# nenu npu
COCIMHEHMH HATPY3KH B 3Be31y?
a) HomuHanbHOMY TOKY OAHOU (pa3sl 0) Hymo

B) CyMMe HOMUHAJIBLHBIX TOKOB ABYX (ha3 r) CymMmme HOMHUHAJIBHBIX
TOKOB TPEX (a3

2.CuMMeTpHYHAs HATPY3Ka COeJUHEHA TpeyroJbHuKoM. Ilpu usmepenun
(¢pasHoro Toxa amnepmerp nokasaja 10 A. Yemy Oyaer paBeH TOK B JIHHECHHOM

nposoje?
a) 10 A 0)17,3 A
B) 14,14 A r)20 A

3.1loueMy 00pPBIB HEHTPAJIBLHOIO NMMPOBO/IA YeTHIPEXIPOXOTHON CHCTEMBI
SIBJISIETCS ABAPUIHBIM PeKUMOM?
a) Ha Bcex (pazax npuéMHuKa SHEPTUU HAMPSIKEHUE Ma1aeT.

0) Ha Bcex (azax npuéMHUKA SHEPTUH HANIPSYKEHUE BO3PACTAET.

B) BOo3HMKaeT KOPOTKOE 3aMbIKaHUE

r) Ha ognux ¢azax npuéMHuKa SHEPTrUU HANPSKEHUE YBEITMUUBAETCS, HA IPYTHX
YMEHBIIAETCS.

4.Bbi0epanTe COOTHOLIEHHE, KOTOPOE COOTBETCTBYET (PA3HBIM M JIMHEHHBIM
TOKAM B TpeX(ha3HOM JIEKTPUYECCKOH LeNH NMPU COeTUHCHUHU 3BE310H.

a)l, =1, 6) I, =V3I,

11



B) Iy =31, r) Iy =V2I,

5.JlaMnibl HAKAJMBAHUS ¢ HOMUHAJBLHBIM HanpsikenueMm 220 B Briiouaror B

Tpex(dasnyo ceTb ¢ HanpszKenneM 220 B. Onpeneauts cxemy cOeAUHEHUS JIAMIL.

a) TpexmpoBoaHOM 3BE3/1011.

0) UeThIpeXmpoBOAHOM 3BE3101
B) TpeyroasHuKOM

r) [llecTunpoBoHO# 3BE3/101.

6.KakoBo cooTHOIIeHHE MexAy Ga3HBIMM M JTMHEHHBIMYU HANIPSI)KEHUSIMH TIPH
COoelMHEHUH NMOTpeduTeIeil 3TeKTPOIHEPruM TPEeyroJbHUKOM.

a) M=, 6) U,=+/3 * U,
B)1y = V3* U, r) U, =v2 * U,

7. B Tpex¢a3Hoii uenu JuHeiiHOe Hanpsi:keHue 220 B, iuHeilHbINA TOK 2A,
akTuBHas MOIIHOCTHL 380 Br. Halitn ko3¢ ¢uumeHT MOLIHOCTH.
a) cosp = 0.8 0) cosp = 0.6

B) cosp = 0.5 r) cosp = 0.4

8.B Tpex¢asnyio ceThb ¢ IuHeiiHbIM HanpskeHueMm 380 B Brirouaror
Tpex(a3Hblii ABUraTe/b, KaKaas U3 00MOTOK KOTOPOro paccuntana Ha220 B.
Kak ciexyer coexMHUTHL OOMOTKY ABHTaTeIs?

a) TpeyroibHUKOM 0) 3Be3non
B) JIBHraTeNp Heb3s BKIIIOYATh B 3Ty CETh r) MOXXHO TPEYTOJBLHUKOM,
MOKHO

3BE340U

9. JIuHeiiHbI TOK paBeH 2,2 A .Paccuntath (pasHblil TOK, eCJI CHMMETPHUYHAS

HAIrpy3Ka COeAMHEeHAa 3Be3/10M.
a)2,2 A 0) 1,27 A

B)3,8AT)2,5A

10.B cumMeTpu4HOM Tpex(a3HOH Lenu JUHEHHBbIH TOK 2,2 A.Paccunrarh
(pa3HbIi TOK, €CJIM HATPY3KA COCAMHEHA TPEYTr0JIbHUKOM.
a)2,2 A 0) 1,27 A

B)3.8AT1)2,5A

11.¥roa casura mesxkay tpems cunyconaaaibubivu JC, odpazyommumu
Tpex(a3Hyl0 CHMMETPUYHYI0 CHCTEMY COCTABJISIET:
a) 150° 6) 120°

B) 240°r) 90°

12.Mo:keT Ji TOK B HYJIEBOM IIPOBOJIe YeThIPeXNMPOBOJIHOM 1eNU, COeTUHEHHOM
3Be3/10ii OBITH PABHBIM HYJII0?
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a) Moxer 0) He moxeTt

B) Bcerna pasen nymor ) Hukorna He paBeH HYJIIO.

13.Harpy3ka coeauHeHa 10 cXeMe YeTbIpeXnpoBoaHoi nenu. byayr jm
MEHATHCHA (pa3Hble HANIPSKEHUS HA HATPY3Ke NPH 00pbIBe HYJIEBOI0 POBOAA:
1) cuMMeTPHYHOI HATPY3KH 2) HECUMMETPUYHOM HATPy3Ku?

a) 1)ma 2)wHer 0)1)ma 2) na

B) ) HeT 2) Her 1) 1) HEeT 2)ma

Paznen 4 «TexHuka 0e30macHOCTH»

1.I1o crenenu 0e30MaCHOCTH, 00YCJI0BJICHHOM XapaKTepoM IPOM3BOJACTBA U
COCTOSIHMEM OKPY KAKLIell cpeabl, IOMEeLeHUs C OBbIIMIEHHOI ONACHOCTBIO. ..

a) DTO MOMEIIEHUS CyXHe, OTAIINBAEMbIC C TOKOHETIPOBOASAIINMH  ITOJaMH U
OTHOCHUTEIBHOUN BIAKHOCTHIO HE 0otee 60 %

0) 9TO MOMENIEHUs C BEICOKOM BJIaXKHOCTHIO, OoJiee 75 %, TOKOIPOBOIAIITUMU
1oJIaMu ¥ TeMIiepatypoii Beiie + 30

B) 9TO MOMEIIEHUE C BJIAXKHOCTHIO, OJn3kor K 100 %, XuMHUUYeCKU aKTUBHOM Cpeaoi
T' ) BCE NEPEUYUCIICHHBIE TPU3HAKU

2. Kakue JuMHMH 3JIeKTponepeaay UCIOJIb3YIOTCS s eperadn

3JIEKTPOIHEePrumn?
a) BoznyuHeie 0) KaGenbHblie
B) [lonzemubIie r ) Bece nepeuncnennbie

3.Kakue 3jieKTpuYecKue YCTAHOBKHU ¢ HANPSI)KEHUEM OTHOCUTEJIbLHO 3eMJIH UJIH
KOPIIyCOB aNnapaToB U 3JIeKTPUYECKHUX MAIIMH CYUTAIOTCH YCTAHOBKAMH
BbICOKOT'0 HANPSIKeHUs ?

a) YcraHoBkH ¢ Hanpsikenuem 60 B 0) YcTaHoBKH C

Hanpspbkennem 100 B
B) YcTaHOBKH ¢ HamnpsikeHueM 250 B r ) YCTaHOBKH C
Hanpspkenrem 1000 B

4.YKaxuTe BeJIMYMHBI HANIPSIZKEHUS, IPU KOTOPOM He00X0AMMO BbINOJHATH
3a3eMJICHHE 3JIEKTPOOOOPYI0BAHNS B TOMeENIeHUsAX 0€e3 MOBBIIICHHOM

OIIaCHOCTH.
a) 127 B 0)220B

B) 380 B r)660 B
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5.J11s1 321U THI JJIEKTPUYEeCKHUX ceTeid HanpsixkeHueM 10 1000 B npumensitor:

a) aBTOMaTHYECKHE BBIKIIOYATEIIH 0) IaBKME MPEIOXPAHUTEIH
B) T€ U JpYyTHUe ') HU T€, HU JIPyTHUe

6.Kaky1o onacHocTh npeacTaBJisieT pe30HAHC HATIPSIZKEHUH /151 DJIeKTPUYECKUX
YCTPOHCTB?

a) HemomycTumplii ieperpeB OTAETBHBIX 3JIEMEHTOB JICKTPUICCKON 1IEMH

0) [Tpo6oii uzonsauu 0OMOTOK JEKTPUUECKUX MAIIMH U allapaToB

B) [Ipo6oii n3omnsaiuu kabener u KOHAEHCATOPOB

r) Bce mepeunciennbie aBapuitHbIC PEKUMBI

7.J0eKTpUUYecKUe HelHu BICOKOT0 HANPSIKEHUS :

a)Cetu HanpsokeHueM 1o 1 kB 0) ceTu HaIpsHKEHUEM OT 6
1o 20 kB

B)ceTH HampsbkeHueM 35 kB r ) cetu Hanpstkenuem 1000
kB

8. Kakoe HanpspkeHue J0MyCTUMO B 0CO00 OMACHBIX YCIOBUSX ?
a) 660 B 0)36B
B)12 B r)380/220B

9. B cooTBeTCTBHH ¢ TPEOOBAHMAMHU K 3aLLIUTE OT BO3/1eHCTBUI OKPYKAKOLICH
Cpeabl JJIEKTPOABUIATE/IN BbINOJIHAITCS:
a) 3alUIIEHHBIMUA 0) 3aKpBITHIMU

B)B3PHIBOOC30MACHBIMHU T' ) BCE EPEYUCIEHHBIMU

10. Kakoii Tok Haun0oJs1ee onaceH AJsl 4eJI10BeKa NPH MPOYHUX PABHBIX YCJI0BHAX?

a)lTocTostHHBII 0) IlepemeHHBII ¢ YaCTOTOM
50 I

B)[IepemenHnslii ¢ yactoroi 50 mI'n r) OnacHOCTb BO BCEX
CITydasx

11.Kakoe HanpsikeHUE AOIMYCTUMO B IOMEIIEHUAX C MTOBBIIIEHHON OMACHOCTHIO ?
a) 660 B 0)36B
B)I12 B r)180/220B
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12.Ykaxkure HauOoJIbllIee U HAMMEHbIIIee HANIPSKEHNsI TPUKOCHOBEHUS,
YCTAHOBJIEHHbIE PABWJIAMHU TEXHUKHU 0€30MACHOCTH B 3aBUCUMOCTH OT

BHEIIHUX YCJIOBHUH:
a)l27Bu 6B 6)65B nl12B

B)36 B ul2B r)65Bu6B
13.3ammuTHOE 3a3eMiIeHHE TPUMEHSIETCS JISl 3AIIUTHI 3JIEKTPOYCTAHOBOK
(MeTa/LUIMYECKHX YacTei) ...

a) HE HAXOJISAIIMNXCS MO HANPSHKEHUEM 0) Haxonsmumxcs moj
HaIpsHKEHUEM

B) 11 OTBETA HA BOIPOC HE XBATAET JIaHHBIX

14.0T1 4ero 3aBHCHUT CTeNEHb MOPAKEHNS YeJT0BEKA JIEKTPUIECKHUM TOKOM?
a) OT cuibl TOKa 0) OT 4acTOTHI TOKa
B) OT HAaIPSKEHUS r) OT Bcex

NEPEUNCIEHHBIX (DAKTOPOB

15.Kakas 3jiekTpudecKasi BeJIMYNHA 0OKA3bIBAET HENMOCPEACTBEHHOE (PUu3nuecKoe

BO3/1eliCTBHE HA OPTaHM3M YeJIOBeKa?

a) Bo3ayuneie 0) KabenbHbie

B) [lonzemubIie r) Bce nepeuncnennbie
16. Cpaboraer Jiv 3a11MTa M3 VIABKUX NPEeAOXPAaHUTEIeH IPU MPodoe Ha
KOpHyc ABUraresisi: 1) B TpeXnpoBoHoii 2) B 4eThIPEXINPOBOAHOM CeTAX
Tpex{asHoro Toxka?

a) 1) na 2) mer 0) 1) Her 2) Her

B) 1) nma2) mer r) 1)Her 2) na
17.Kakue yacTH 3JIeKTPOTEXHUYECKHUX YCTPOMCTB 323eMJIAIOTCH?

a) CoelMHEHHbIE C TOKOBEAYIIUMH JIETAIIMHU 0) N3onupoBaHHBIE OT
TOKOBEAYUIMX JI€TAJICH

B) Bce nepeunciiennbie r) He 3azemisrorcs
HUKaKHe

18. Onacen j1u U1 YeJI0BeKA HCTOYHMK YJIEKTPHUUYECKOM IHEPIruM,
Hanpsizkennem 36 B?

a) Omacen 6) Heomacen
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B) OmaceH mpu HEKOTOPBIX YCIOBUAX r) 9TO 3aBUCHUT OT TOTO,
MIEPEMEHHBIN TOK WJIU
MOCTOSHHBIN.

Pazgen S5  «Tpancpopmaropbi»

1.Kakue TpanchopMaTopbl HCHOJIL3YIOTCS AJIA MUTAHUSA JIEKTPOIHEpPruei
OBITOBBIX OTPeOUTeJ e ?

a) U3MEPUTEIIbHbBIE 0) cBapoYHbBIE
B) CUJIOBBIE I') aBTOTpaHC(HOpPMaATOPHI

2.A3uepuresibHbIA TPAHC(POPMATOP TOKA UMeeT 00MOTKH € YMCJIOM BUTKOB 2 U
100. Onpeneaurs ero ko3¢guuueHT Tpanchopmanum.
a) 50 0) 0,02

B) 98 r) 102
3.Kakoii npu0op HeJIb35l NOAKJIKYHUTH K H3MEPHUTEIbHOI 00MOTKe

TpaHcpopmaTopa Toka?

a) AmriepMerp 0) BonsT™eTp
B) OMMmeTp r) TokoBble OOMOTKH
BaTTMETpa

4.Y cuioBoro oaHo(pa3zHoro TpancGgopMaTopa HOMHUHAJIbHOE HANPSIKEHUE HA
Bxoze 6000 B, na Boixoge 100 B. Onpeneaurs ko3¢ puuneHT Tpanchopmanum.

a) 60 6) 0,016
B) 6 r) 600

5. IIpu kakux 3HaYeHUsAX KO3 PuumuenTa rpaHchopmManuu mejaecooo0pa3sHo
NPUMEHATH AaBTOTPAHCHOPMATOPHLI
a)k>1 0) k> 2

B) k<2 ') HE UMEET 3HAYCHUS

6. mouemy cBapoYHbIi TPAHC(HOPMATOP U3rOTABIUBAIOT HA CPABHUTEIbHO
He0O0JIbIII0e BTOPUYHOE HANIPSIZKeHUEe? YKaKUTe HeNPABWIbHbBIN OTBeT.
a) J{J14 MOBBILICHUS] BETUYMHBI CBAPOYHOTO TOKA MPH 3aJJaHHOW MOIITHOCTH.

0) Jns ynyuienus yciaoBuid 6€301MacHOCTH CBapIuKa
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B) Jl71s1 mosyuyeHus: KpyTONaJarouieil BHEIIHEH XapaKTePUCTUKU
r) CBapka NpOUCXOAMT MPU HUZKOM HANPSKEHUU.

7.Kakoii puznveckuii 3aKO0H JIEKUT B OCHOBE NPUHIIUIIA AeiiCTBUS

TpancdopmarTopa?
a) 3akoH Oma 0) 3akon Kupxroda
B) 3aKOH CaMOUHTyKIIUU r) 3aKOH

AJIEKTPOMATHUTHON WHTYKIIUH

8. Ha kakmue pexknmbl padoThl paccuuTaHbl TpaHchopmaTopsl 1) HanpsisKeHus ,
2) Toka?

a) 1) Xonocroii xoa 2) KopoTkoe 3aMbIKaHu€ 6) 1) Kopotkoe
3aMmbikaHue 2) X0J0CTOM X0

B) 00a Ha €KUM KOPOTKOI'O 3aMbIKaHUS r ) Ob6a Ha pexxum
X0JIOCTOT'O X0/1a

9.Kak noB/usieT HA BeJIMYMHY TOKA X0JIOCTOI0 X042 yMEHbIICHHE YN CJIa
BHUTKOB NEPBUYHOII 00MOTKH 0AHO(pA3ZHOT0 TPpaHchopmaTopa?

a) Cuia TOKa yBETTUYUTCS 6) Cuia Toka
YMEHBITUTCS

B) Cuia TOKa HE UBMEHUTCS r) [IpousoiigeT KopoTKOE
3aMbIKaHUE

10. Onpenenursb k03¢ GuUuKMEHT TPAHCPOPMALUN U3MEPHUTEIHLHOTO
TpancdopMaTOpa TOKA, €CJIH er0 HOMHHAJIbHbIE IapaMeTpbl COCTABIAIOT I1=
100 A ; Ih=5A?

a) k=20 0) k=5

B) k=0,05 r) s pemeHus
HEIOCTaTOYHO JaHHBIX

11. B kakoM pexxuMe padoTalT usmMepurtebHble TpancGopmaTopsl Toka (T T)
u Tpancpopmaropsl Hanpsikenust (TH). Ykazars HenpaBWJIbHBIN OTBET:
a) T T B pexxrMe KOPOTKOTO 3aMbIKaHHS 6) TH B pexxume

XO0JIOCTOTO X0/1a
B) T T B pexuMe X0JIOCTOTO X0/1a r) TH B pexxume
KOPOTKOTO 3aMbIKaHUs

12. K yemy npuBoauT 00pbIB BTOPUYHOI enu TpaHcGopMaTopa ToKa?
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a) K KopoTkoMy 3aMbIKaHUIO 0) K pexumy
XOJIOCTOTO X0/1a

B) K TIOBBITIICHUIO HATIPSIKCHHSI r) K monomke
TpaHnchopmaropa

13.B kakux pexxuMax MoxkeT padoTaTh CHJI0BO TpaHnchopmatop?

a) B pexume xosoctoro xoaa 0) B Harpy3ounom
pexuMe
B) B pesxuMe KOpOTKOTO 3aMBbIKAHHSI r) Bo BCcex

MCPCUYNUCIICHHBIX PCKNMAX
14.Kakue TpaHC(l)OpMaTOpLI MO3BOJIAIOT IVIABHO UBMECHATH HAIIPAKCHUEC HA

BbIXO0JHBbIX 3akumMax?

a) CunoBbie TpaHC(hOpMaTOPHI 0) U3MmepurenbHbie
TpaHC(HOPMATOPBI

B) ABTOTpaHC(HOpMATOPHI r) CapouHble
TpaHC(HOPMATOPHI

15.Kakoii pesxknM padoThl TpaHcGopMaTOpa MO3BOJIAET ONPENACIUTh

k03¢ uument Tpanchpopmauun?

a) Pexxum Harpys3ku 0) Pexum xonocTtoro
Xo0Ja

B) PexuM KOpOTKOro 3aMbIKaHHUS r) Hu ogun u3
NIEPEYNCIEHHBIX

16. IlepBuunas o0MoTKa TpaHcopmatopa coaepxut 600 BUTKOB, a
ko3 punuent Tpanchopmanuu paBeH 20. CkoJIbKO BUTKOB BO BTOPHYHOM
o0moTKe?

a) CuioBbie TpaHC(HOPMATOPHI 0) H3MmepurenbHbIC
TpaHchOpMaTOPhI

B) ABTOTpaHCcHOpMaATOPhI r) CBapouHble
TpaHChHOPMATOPHI

17. YeM NpUHUUIIHAIBHO OTJINYAETCH ABTOTPAHCHOPMATOPHI OT
TpancgopmarTopa?

a) Manbsim K03 dUIIMEeHTOM TpaHcPopMaIuu
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0) Bo3MoxHOCTBIO U3MEeHEHHUs K03 duiireHTa TpaachopManum

B) DJIEKTPUYECKUM COCIMHEHHUEM MEPBUYHON M BTOPUYHOM IIeTIei
r) MomHOCThIO

18. Kakue ycTpoicTBa HeJIb35l MOAKJIIYATH K U3MEPUTEJIbHOMY

TpaHchoOpMaTOPY HANIPSIKEHU ST ?

a) BOJBTMETP 0) ammepmerp

B) OOMOTKY HaIpspKEHHUsS! BATTMETpa I') OMMETp
Paznen 6  «ACHHXPOHHBIE MAIIMHBI»

1.YacToTa BpameHusi MATHUTHOIO 10JIS aCHHXPOHHOTO ABurartesst 1000
00/mMuH. Yactora Bpamenust poropa 950 06/Mun. Onpeaenursb CKOJIbKeHHe.
a) 50 0) 0,5

B) 5 r) 0,05

2.Kakoii 13 crioco00B peryJiMpoBaHMs 4YaCTOThI BPAllleHUs pOTOpa
ACHHXPOHHOTIO0 IBUTATEJIsI CAMbI YIKOHOMHUYHBbI?
a) YacTtoTHOE peryaupoBaHue 0) PerynupoBaHue u3MepeHrueM

yucIia nap moJirocoB
B) PeocratHoe perynupoBanue r) Hu ogun u3 BhIe
MEPEYNCIEHHBIX

3.C kakoii ne/abIo NPH MyCKe B lenb 00MOTKHU (Ga3HOr0 poTopa aCHHXPOHHOI0
JABUTaTeJIsl BBOIMAT JONOJHHUTEJIbHOE CONPOTUBJIEHUE?
a) Jlns nonydeHrs MakCUMaIbHOTO HAYaJlbHOTO ITyCKOBOTO MOMEHTA.

0) Jns noayyeHUs MUHUMAJIbHOTO HAYaJIbHOT'O ITyCKOBOI'O MOMEHTA.
B) /s yMeHpIIEHUS MEXaHUYECKUX ITOTEPh U M3HOCA KOJIEIL U IIETOK
r) Ans ysenuuenust KIIJ[ nBurarens

4.0npenenuTe 9acTOTy BPAIIEHUS MArHUTHOTO TOJISI CTaTOpa aCHHXPOHHOTO
KOPOTKO3aMKHYTOTO JIBUTATEIs, €CIIM YHCIIO TIap MOJIFOCOB paBHa 1, a yacToTra Toka
50 I'm.

a) 3000 o6/mMuH 6) 1000 06/Mun

B) 1500 06/MuH r) 500 o6/mMunH

5.Kak u3MeHUTH HANpaBJieHUe BpalleHusi MATHUTHOIO MOJIS CTATOpPA
ACMHXPOHHOT0 TPex(a3HOro ABUraTeJsis?
a) JloctaTouHO U3MEHUTH MOPSIIOK YepeTOBaHUs BceX TPEX (a3

0) JloctaTo4HO M3MEHUTH TOPSIOK YepeIoBaHus ABYX (a3 u3 Tpéx
B) JlocTaTo4HO M3MEHUTH MOPSIOK YepeJOBaHUS OJTHOM (ha3bl

r) OTO caenarb He BO3MOXKHO
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6.Kakyio MakcuMaJIbHYI0 YacTOTY BpallleHHs MMeeT Bpaliaoieecss MAarHUTHOE
MnoJjie aACHHXPOHHOTIO IBUTATEJIsl PH YaCcTOTe MepeMeHHoro Toka 50 I'u?
a) 1000 o6/Mun 6) 5000 06/MuH

B) 3000 06/MuH r) 100 0o6/Mun
7.1leperpy3o4Hasi CHOCOOHOCTb ACHHXPOHHOT'O IBUTaTeJIsl ONpe/iesiseTcs TaK:
a) OTHOLIIEHUE ITyCKOBOTO MOMEHTAa K HOMUHAJIbHOMY

0) OTHOIIEHNE MAKCUMAJILHOTO MOMEHTA K HOMUHAIbHOMY

B) OTHOIIIEHNE MyCKOBOTI'O TOKa K HOMUHAIILHOMY TOKY

r) OTHOIIEHNE HOMUHAJIBHOTO TOKA K ITyCKOBOMY

8.Uemy paBHa MeXaHMYeCKAasi MOIIHOCTH B ACHHXPOHHOM JBUTraTeJie MPU

HenmoABHKHOM poTope? (S=1)

a) P=0 0) P>0
B) P<0 r) MomHocTh Ha Balty
JIBUTATEJISI

9.11oueMy MAarHUTONPOBO/ CTATOPA ACHHXPOHHOI0 ABUIaTe sl HAOMPAIOT U3
30 IMPOBAHHBIX JIUCTOB JJICKTPOTEXHUYECKOM CTAIU?
a) /{1 yMeHbllIeHHs] MOTeph Ha epeMarHnYuBaHue

0) [y1st yMeHbIIIEHUS TOTEPh HA BUXPEBBIE TOKH
B) Jl1s1 yBenuueHus CONpOTUBIICHUS
r) VI3 KOHCTPYKIIMOHHBIX COOOpaXeHU

10.I1pu peryiMpoBaHUM YACTOTHI BPAlleHUS] MATHUTHOIO MOJISI ACHHXPOHHOT0
ABHUraTess ObLIM NMOJy4eHbI ciaenyomue seanuunbi: 15005 1000; 750 06/mMuH.
Kakum cnoco0oM ocyecTBIsJIOCH PeryJiMpoBaHie YacTOThI BpalleHus ?

a) YacToTHOE peryaupoBaHue. 0) IlostocHOE peryianpoBaHue.
B) PeocTaTtHoe perynvupoBaHue r) Hu ogHuM U3 BbIIIE
MEePEYUCIICHHOTO

11.YTo siBJIsIeTCH BPAIIAKOIIECHA YACTHI0 B ACHHXPOHHOM JIBUraTeJsie?
a) Cratop 0) Porop
B) SIkoph r) CtaHuHa

12.PoTOp 4eTHIPEXMOJIIOCHOT0 ACHHXPOHHOI0 IBUTATEJIfA, MOAKJIKYECHHBIN K
cetu TpexdasHoro Toka ¢ yacroroi 50 I'u, Bpamaercsi ¢ yacroroit 1440 06/mMuH.
Yemy paBHO CKOJIbKEeHUE?

a) 0,56 0) 0,44
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B) 1,3 r) 0,96

13.C kakoii neJibi0 ACHHXPOHHBIH ABUraTe/ib ¢ (a3HBIM POTOPOM CHAOKAKOT
KOHTAKTHBIMH KOJIBIIAMH U IIeTKaMu?
a) JlIs coeMHEeHus poTopa ¢ PEryJIMpOBOYHBIM PEOCTATOM

0) st coequHenus cTaTopa ¢ peryJIMpoOBOYHBIM PEOCTATOM

B) JlJig MOAKITIOUEHUS JBUTATEIS K DJIEKTPUUECKON CEeTU

)75 coenMHEeHHs pOoTopa CO CTaTOPOM

14.Y0epuTe HecymieCTBYOUIUI CIOCO0 peryJIMpOBaHUSA CKOPOCTH BpPallleHUs

ACUHXPOHHOI'0 ABUTATEJIs.

a) YacToTHOE peryinpoBaHue 0) PerynupoBanue
U3MEHEHUEM YHCIIa Map

MOJIFOCOB
B) PerynupoBanue CKoJIbKeHUEM r) PeoctaTHoe peryiaupoBanue

15.Tpexd¢a3Hbiii aACHHXPOHHBIH ABUraTe/ b MOIHOCTHIO 1KBT BK/IIOYEH B
oaHO(da3HYI0 ceTh. Kakylo 10J1e3HY10 MOIIIHOCTh HA BAJIy MOKHO MOJYYUTh OT
9TOro ABHUrarTes?

a) He 6osiee 200 Bt 6) He 6osiee 700 Bt

B) He menee 1 kBt r) He menee 3 kBt
16./1:1s1 npeoOpa3oBaHusi KAKOH JHEPrUM NPeTHAZHAYECHbI ACHHXPOHHbIE
ABUTATEIN?

a) DJIEKTPUUECKON SHEPTHH B MEXAaHUUYECKYIO

0) MexaHn4eCKOM PHEPTUU B DJICKTPUUECKYIO

B) DJIEKTPUUYECKON IHEPTUU B TEIJIOBYIO

r) MexaHu4ecKkoil JHEpruu BO BHYTPEHHIOIO

17. Ilepeunciiure pe;kUMbI PA00THI ACHHXPOHHOI0 3JIEKTPOABUIATE sl

a) PexxuMbl qBUraTens 0) Pexum reneparopa
B) PexuM 3J1€KTpOMarauTHOTO TOpMo3a r) Bce nepeunciennbie

18.Kak Ha3bIBaeTcsl OCHOBHAS XapaKTEePUCTHKA ACMHXPOHHOIO ABUraTeJ s ?

a) BHemHss XapakTepucTrka 0) Mexanuueckas
XapaKTepUCTHKA
B) PerynupoBouHasi XxapakTepucTuKa r) CKOJIb)KEHHE

19. Kak u3MeHHUTCS 4aCTOTA BPAllleHUS MATHUTHOIO MOJISl TP YBeJIMYEHUH Map
MOJIIOCOB ACMHXPOHHOI0 Tpex(a3Horo ABUraresis’?
a) YBenuuuTcs 0) YMeHbIIuUTCS

21



B) OcraHeTcs npexHen r) Yucno nap mosirocoB He
BIIMSICT HA YaCTOTY

BpaleHUs
20. onpeaeuTh CKOJIbKeHne TPpexX(ha3HOro AaCHHXPOHHOTIO ABUIATEJIs, €CJIH
HU3BECTHO, YTO YACTOTA BPAILlleHNsI POTOPA OTCTAET OT YACTOTHl MATHUTHOI'O
moJist Ha 50 06/MH. YacToTa MaruuTHoOro moJjisg 1000 o6/mMun.

a) S=0,05 6) S=0,02

B) 5=0,03 r) S=0,01

21.YkaxnrTe OCHOBHOM HEJOCTATOK ACMHXPOHHOIO JIBUTATeJIf.

a) CI0XXHOCTh KOHCTPYKIIMH

0) 3aBUCHMOCTh YaCTOTHI BpAIllEHUsI OT MOMEHTA Ha Bally

B) Huskuit KI1J]

r) OTCyTCTBHE SKOHOMUYHBIX YCTPOUCTB JIJIs TIABHOTO PETYJIMPOBAHUS YACTOTHI
BpaIIeHUs pOTOpa.

22.C xkako# 1eJbIo pPH MyCKe B lelb 00MOTKH (pa3HOT0 poTOpa ACMHXPOHHOI'0
JABUIaTeJIsl BBOAAT AONOJHUTEIbHOE CONPOTHUBJICHUE?
a) Jlsig yMeHbIIeHUsI TOKa B 0OMOTKaX 0) Jns yBenuueHus

BpAILAIOIIET0 MOMEHTA
B) JlJ11 yBETUYEHHUS CKOJIbKEHHUS r) [Ins perynupoBaHus 4aCTOThI

BpAILICHUA

Pazgen 7 «CHHXPOHHBIC MAIIUHBD)

1.CMHXpOHHU3M CHHXPOHHOI'0 TeHEPATOpPa, padoTAKIIero B JHEProcucreMe
HEBO3MOKEH, eCJIN:

a) Bpamatomuii MOMEHT TypOUHBI OOJIBIIIE AMIUTUTY Il AJIEKTPOMArHUTHOTO
MOMEHTA. 0) Bpamatomuii MOMEHT
TYypOMHBI MEHBIIIE aAMIUTATY bl JIEKTPOMArHUTHOTO MOMEHTA.

B) DT MOMEHTHI PaBHbI

r) Borpoc 3agaH HEKOppEKTHO

2.Kakum 00pa3om, BO3MOKHO, HI3MEHATh B IIMPOKHUX npeaeaax KodgpuumueHr
MOIIHOCTH CHHXPOHHOI'0 ABUraTe/Is1?
a) Bo3neicTByst Ha TOK B OOMOTKE CTaTOpa JIBUTATEIISI

0) BozneiicTByst Ha TOK BO30YXKI€HUS ABUTATENS
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B) B 00oux 3THX cinydasx
r) OTO caenaTh HE BO3MOXKHO

3.Kakoe K0JIH4YeCTBO MOJI0COB J0JKHO ObITh Y CHHXPOHHOTI'O FeHepaTopa,
uMemIero 4acrory Toka 50 I'u, ecsqiu porop Bpamaercs ¢ yacroroi 125
00/MuH?

a) 24 napsel 0) 12 map

B) 48 map r) 6 Iap

4.C KkaKkoii CKOpPOCTBHIO BPALIAeTCH POTOP CHHXPOHHOIO reHeparopa?
a) C TOH € CKOPOCTBIO, UTO U KPYTOBOE€ MarHUTHOE T10JI€ TOKOB CTaTOPA

0) Co CKOpOCTBIO, OOJIBIIIEH CKOPOCTH BpAIllCHUS MOJIsl TOKOB CTaTopa
B) Co CKOPOCTBIO, MEHBIIIEH CKOPOCTH BPAILIEHUS MOJIsI TOKOB CTaTOpa
r) CKOpOCTh BpaIeHUs POTOPa OMPEAEIIAETCS 3aBOJOM - H3TOTOBUTEIEM

5.C kakoii HeJbI0 Ha pOTOpe CHHXPOHHOI0 IBUTaTe sl HHOTAA Pa3MellaloT
JAOIOJHUTEJIbHYI0 KOPOTKO3AMKHYTYI0 00MOTKY?
a) [{ns yBenuueHus Bpaaromero MOMeHTa

0) [y1st yMeHbIIIeHHs Bpalaoero MOMeHTa
B) Jl1s1 packpy4uBaHUs pOTOpa MPHU 3aMyCKE
r) st perynvpoBaHusi CKOPOCTH BpaIeHUS

6.Y cMHXpPOHHOTO0 TPex(a3HOro ABUraTe/Isi HArPY3Ka HA BAJy YMEHbIIWIACH B 3
pa3a. U3MeHMTCS1 JIM YACTOTA BpallleHUs1 poTropa?
a) Yacrora BpalieHus poTopa yBeJInuuiIach B 3 paza

0) YacroTa BpalieHusi poTopa yMEHbIIMIACH B 3 pa3a
B) HacroTa BpallleHHs pOTOpa HE 3aBUCHUT OT Harpy3kH Ha Bally
r) YacToTa BpallleHus: poTopa yBEINUUIACh

7. CHHXPOHHBIE€ KOMIIEHCATOPbI, MCNOJIb3YOLIHECS JAJIA yIy4lleHUs
KO3 (PUIHEHTA MOLIIHOCTH MPOMBIIIJICHHBIX CeTel, MOTPeOJISIOT U3 CeTH
a) UHAYKTHUBHBIM TOK 0) peakTUBHBINA TOK

B) aKTUBHBINA TOK I') EMKOCTHBIN TOK

8.Kakum q0/12keH ObITH 3230p MEK1Yy POTOPOM M CTATOPOM CHHXPOHHOTI0
reHeparTopa JJif odecrnevyeHuss CHHycouaaabHoi ¢gopmbl unayuupyemoii IC?
a) YBEIMYMBAIOIIUMCS OT CEPEIUHBI K KpasiM MOJIOCHOTO HAKOHEYHHUKA

0) YMeHbIIamuUMcst OT CEPEINHBI K KpasiM MOJIOCHOTO HAKOHEUHHKA

B) CTpOro 0JIMHaKOBBIM IO BCEU OKPYKHOCTH POTOpa
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r) 3a30p 10JDKEeH ObITh 1- 1,5 MM

9. C kakoil 4acToTOii Bpamaercsds MAarHuTHoOe 1oJie 00MOTOK cTaTopa
CHHXPOHHOI'0 FeHepPaTopa, ecJiu B ero ooMmorkax unaynupyercsa I/1C yacroroii
50I'u, a MHAYKTOP UMeeT YeThIpe Napbl MOJIHCOB?

a) 3000 o6/mMuH 0) 750 06/mMuH

B) 1500 06/MuH r) 200 06/MuH
10. CuHXpOHHBbIE IBUTATEJIH OTHOCATCS K IBUTATEJIAM:

a) C peryJMpyeMon 4acTOTOUN BpalieHus

0) ¢ HeperyIMpyeMon 4acTOTOM BpaIleHus

B) CO CTYNEHYAThIM PETYJIMPOBAHUEM YACTOThI BPAIICHUS

T') C IUIABHBIM PETYJIUPOBAHUEM YaCTOTHI BpallleHUs

11. K kakoMy HCTOYHHKY 3JIEKTPHYECKOI JHEPTUH MOJAKJIIYAeTCH 00MOTKA
CTATOPA CHHXPOHHOIO IBUTATEJIsA?
a) K uctounuky tpéxdaznoro Toka 0) K ucrounuky

oJHO(a3HOTO TOKa

B) K HCTOYHMKY IEpEMEHHOTr0 TOKa r) K ucrounuky
IIOCTOSIHHOT'O TOKa

12. ITpu paboTe CHHXPOHHOI MallIMHBI B PEXKUME I'€HEPATOPa IEKTPOMArHUTHBIN

MOMCHT SBJISACTCA:

a) BpaIllalOIIUM 0) TOPMO3STIMHU
B) HYJIEBBIMU I') OCHOBHOM
XapaKTEPUCTUKON

13. B kayecTBe, KAKHX YCTPOMCTB HCHOJIbB3YIOTCH CHHXPOHHBbIE MALIUHbI?
a) I'enepatopsl 0) JBurarenu
B) CHHXPOHHBIE KOMIIEHCATOPHI r) Bcex nepeunciieHHbIX

14. TypOoreHeparop ¢ YMCJI0OM AP MOJIOCOB P=1 M 4acCTOTOI BpalleHUus
MarHuTHoro noJist 3000 06/Mun. OnpeneuTh 4acTOTy TOKA.
a) 50 I'g 0) 500 I'

B) 25Tt r) 5T
15.Bk/1104eHNsl CHHXPOHHOTO T€HEPATOPA B 3HEProCUCTEMY IIPOU3BOAUTCH:

a) B pexxume xosocToro xoaa 0) B pexume Harpy3ku
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B) B paGouem pexume r) B pesxkxume KopoTKoro

3aMbIKaHUA

Pasznen 8 «Daexkrponmka»
1.Kakue q1uoabl IPUMEHSIIOT AJIS1 BHIIPSIMJICHUSI IIEPEMEHHOr0 TOKa?

a) I1nockocTHbIe 0) Toueunsie
B) Te u apyrue r) Hukakue
2.B kakuXx cirydasix B cXeMax BbINPSIMUTE €l HCIOJIB3yeTCs mapauieibHoe

BKJIIOYEHHE THOAOB?

a) [Ipu oTCyTCTBUUM KOHJIEHCATOpa 0) IIpu orcyTcTBUM
KaTyIIKA
B) [Ipu oTCyTCTBUM PE3UCTOPOB r) [Ipu orcyTcTBUM
Tp€xdazHoro

TpaHcpopmaTopa
3.3 KaKHX 3JIEMEHTOB MOKHO COCTABHUTH CIUIAKUBAKOIIHNEe QUIbTPHI?
a) 13 pesuctopon 0) 13 koHmeHcaTopoB
B) 13 KaTy1IeK UHyKTUBHOCTH r) 13 Bcex

BBIIIETIEPEUUCIIEHHBIX TPHUOOPOB
4.J17151 BBIIPSIMJICHUSA TIEPEMEHHOI0 HANPSAKeHUsI IPUMEHSIIOT:

a) OgHodazHbie BRIIPSIMUTEIN 0) Muorodasusie
BBITIPSIMUTEIH
B) MOCTOBBIE BHITIPSIMUTEIIH r) Bce nepeunciennbie

5. Kakue HanpaBJieHUs] XapaAKTePHbI VISl COBEPUICHCTBOBAHUSA 3JIEMEHTHOM
0a3bl JJICEKTPOHUKH ?

a) [ToBbIIEHUE HAZIEKHOCTH 0) CHmxeHue
NOTPeOIEHUS] MOILIHOCTH

B) MuHMaTIOpr3anus r) Bce nepeunciieHHbie

6.Y kaxknTe NOJAPHOCTH HANIPSIZKEHUS] HA IMUTTEPE U KOJJIEKTOPEe TPAH3UCTOPA

THna p-n-p.
a) TUIIOC, TUTIOC 0) MUHYC, TUTFOC
B) ILIIOC, MUHYC r) MUHYC, MUHYC

7.Kakum 00pa3oM 3jieMeHThl HHTErPaJibHOI MUKPOCXEeMbI COETUHSIOT MEKIY

coooi?
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a) HambuieHnem 30J10ThIX WM AIFOMUHUEBBIX JOPOKEK Yepe3 OKHA B MacKe
0) [aiikoii T1a3epHBIM JIy4OM

B) TepMokomMmpeccuei

r) Bcemu nepedncieHHBIME cIOCOOaMHU

8. Kakue 0co0eHHOCTH XapaKTepPHbI KAK IJISI HHTErPAJbHBIX MUKPOCXeM
(MMC) , Tak u st 00JbIKX HHTErpaJbHbIX MUKpocxeM(BUC)?

a) MUHHATIOPHOCTD 0) CokparieHre BHyTPEHHUX
COEIMHUTEIbHBIX JINHUM

B) KoMmrIiekcHast TeXHOJIOTHS r) Bce nepeunciennsie
9.Kak Ha3bIBAIOT CPeIHUI CJI0H y OMIOJISIPHBIX TPAH3UCTOPOB?

a) Ctok 0) Ucrtoxk

B) baza r) Komnexrop

10. CkoJbKO P-N mepexoa0B COACPKUT MOJLYNPOBOIHUKOBBINA 11017

a) Onun 0) /IBa

B) Tpu r) YeTsipe
11.Kak Ha3bIBAIOT HEHTPAJIbHYIO 00J1ACTH B MI0JIEBOM TPaH3UCTOpE?
a) Ctok 0) Kanan

B) Uctok r) Pyueii
12.Cko0ybKO P-N mepexoaoB y MOJYNPOBOJIHUKOBOIO TpaH3ucropa?
a) OnuH 0) [Ba

B) Tpu r) YUetsipe
13.YnpaB/sieMble BHIIPAMUTEIN BBINOJHAKTCH Ha 0a3e:

a) JIlnomos 0) IloyieBBIX TPAaH3UCTOPOB
B) bunossipHbIX TpaH3UCTOPOB r) Tupuctopos

14. K xakoii cTeneHd MHTErpali OTHOCATCH MHTErPajibHbIe MUKPOCXEMBbI,
coaep:xkamue 500 JJorm4ecKux 3J1eMeHTOB?

a) K manou 0) K cpennent

B) K BrICOKOI r) K cBepXxBBICOKOM
15.9/1eKTpOHHBIE YCTPOMCTBA, MPe00dpa3yloliye NOCTOAHHOE HATIPSI)KEHUE B

MEPEMECHHOC, HA3BIBAIOTCSH:

a) Bemmpsmurensamu 6) NuBepropamu
B) CtabunutpoHamMu r) OunbTpamMu
16. KakumMu cBOOOAHBIMH HOCUTEJISIMH 3aPSiI0B 00yCJI0BJICH TOK B

dorTopesucrope?
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a) JIpipkamu 0) DieKkTpoHaMH
B) [IpoTonamu r) Helitponamu

Pa3znen 9 «DaekTponpuBOI»
1.Mexannyeckasi XapaKTepPUCTHKA IBUTaTe/Isl MIOCTOAHHOI0 TOKA
MOCJIeI0BATEJILHOT0 BO30Y KIEHUSI.
a) Msirkas 0) XKectkas
B) AOCOIIOTHO )KecTKas r) ACHHXpOHHAas
2.9J1eKTpONpPUBO/bl KPAHOBBLIX MEXaAHU3MOB J0JI’KHBI padoTaTh NPU:
a) [lepemeHHOl Harpy3ke 0) IlocTostHHO Harpy3Ku
B) be3paznnuno kakoi r) JIroOoit

3. DJIeKTpPONPUBOAbI HACOCOB, BEHTWIATOPOB, KOMIIPECCOPOB HYAKAAIOTCH B
3JIEKTPOABHUTIATEJISIX C )KECTKOI MeXaHMYeCKO XapaKkTepucTHKOM. s 3TOro0
HCIIO0JIB3YIOTCS IBUTATE/IH:

a) ACHHXPOHHBIE C KOHTAKTHBIMH KOJIbLIAMH 0) KopoTko3zaMkHyThIE
ACUHXPOHHBIC
B) CUHXpOHHBIE r) Bce nepeunciennsie

4.CK0JbKO JJIEKTPOABUTaTeJIeil BXOAUT B JIEKTPONPUBO?
a) Onun 0) JIBa

B) Heckonbko r) KonnuectBo
ANIEKTPOABUTATENEH 3aBUCUT OT

THIIA 3JIEeKTPONPUBOAA
5. B kakom pe:xxume padoTaroT 3JIeKTPONPUBOALI KPAHOB, JTU(PTOB, Je0eq0K?

a) B niuTenbHOM pexxume 0) B kpaTkoBpeMEeHHOM
pexUMe
B) B NOBTOPHO- KPAaTKOBPEMEHHOM peKuMe r) B noBTopHo-

AJMTEJIHbHOM peKumMe
6.Kakoe ycTpoiicTBO He BXOJHUT B COCTAB 3JIEKTPONpPUBoaa?

a) KonTponupytoiee ycTpoicTBO 0) DneKkTpoaBUTATEIb

B) YmpaBiisitoliee yCTpOMCTBO r) PaGounii mexaHuzm
7.9J71eKTPONPUBOABLI Pa3BOJIHBIX MOCTOB, LIIJII030B MpPeIHA3HAYEeHbI VIS pa00ThI:
a) B nnurensHOM pexume 0) B noBTOpHO-

KPaTKOBPEMEHHOM PEKHUME
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B) B KpaTkoBpeMEeHHOM pexKuMe r) B nunamudeckom
pexume

8. Kakmne pyHKkuMH BBINOJHAET YIPABJISIONIEe YCTPOMCTBO dJIEeKTpPOoNpuBoaa?
a) MI3MeHsIeT MOIIHOCTh Ha Bally pado4ero MexaHusma

0) 3mMeHseT 3HaYeHne U 4acTOTy HaNpPsKEHUS

B) MI3MeHsieT cxeMy BKIIIOUEHHUSI DJIEKTPOABUTATENS, TIEPEIATOYHOE YHCIIO,
HaIlpaBJICHUE BPAILCHHUS r) Bece pynkuuu nepeuncieHnble
BBIIIIE

9.11pu kakoM pe:xxuMe padoThI JIEKTPONPHUBOAA IBUTaTE b H0JIKEH
PACCUYMTHIBATHCH HA MAKCHUMAJIbHYI0 MOIIIHOCTH?

a) B moBTOpHO- KPaTKOBPEMEHHOM PEKUME 0) B nrensHOM pexxume
B) B KpaTKOBpeMEHHOM pexXUME r) B noBTopHO-
JUTUTEIIbHOM PEKUME

10. Kakue 3agaum pemalTcs ¢ MOMOUIBIO JIEKTPUYECKOi ceTu?

a) [Ipou3BOCTBO AJIEKTPOIHEPTUU 0) Ilotpebnenue
AIIEKTPOIHEPTUU

B) Pacnpenenenue >ekTposHepruu r) [lepenaua
AIIEKTPOIHEPTUH

BapuaHTbI OTBETOB:

Pa3pgen 1:

1112 |3 1|4 |5 6|7 (8|9 (10/11}12|13|14|15|16(17|18|19|20

Paznen 3:

1 2 3 4 5 6 7 8 9 10 (11 |12 |13

§) §) §) a B a a B a B §) a r
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1 |2 |3 8 |9 |10|11 12|13 |14 |15 |16 |17 |18
O |r |T r |r |r |r |a |0 |r |r |B |a |B
Paznen 5:

1 |2 |3 8 |9 |10|11 /12|13 |14 |15 |16 |17 |18
B |0 |a a |a |a |B |0 |60 |B |a |a |0 |O
Paznen 6:

11234 1011121314 |15|16(17(18[19|20|21 |22
r|olala B |0 |0 |a |B |B |a |r |0 |0 |a |r |T
Pa3nen 7:

1 2 3 7 8 9 10 (11 (12 (13 |14 |15

B §) a r a §) §) a a r a r
Pa3nexn 8:

1 2 3 7 8 9 10 |11 |12 |13 |14 |15 |16
B r r r r B a 3] §) r B 0 0
Pa3nen 9:

1 2 5 6 7 8 9 10

a a B a B B 0 r

[IpakTrueckue 3aHATUS

[TpakTueckoe 3ansitue Nel Pacuer ainekTpuyecKkux 1ene ¢ UCrnojib30BaHuEM

3akoHOB Oma u Kupxroda

29




1. ChopmynupoBaTh 3akoH Oma 17151 ydyacTKa U i1l 3aMKHYTOTO KOHTYpa.

2. HapI/ICOBaTB CXEMBI C ITOCICAOBATCIIbHBIM U IAPAJUICIIbBHBIM COCIMHCHHUCM
IMAaCCUBHBIX 3JICMCHTOB, YKa3aTb OCHOBHBLIC CBOMCTBA ATHUX COGI[HH@HI/Iﬁ, CXEeMy CO
CMCIIAHHBIM COCAMHCHUCM ITACCUBHBIX 3JICMCHTOB; J1aTbh IMOPAJOK pacdCTa 3THX
CXEM.

3. HapI/ICOBaTL CXCMbI COCIMHCHUS ITaCCUBHBIX 3JICMCHTOB 3B€3I[Oﬁ )41
TPCYTOJIBHUKOM U O0OBSACHUTH IMOPAIOK HUX PaCUCTaA.

4. ChopmynupoBaTh NEpBbIN U BTOpO 3akoHbl Kupxroda, o0bsICHUTH MpaBuiIa
3HAKOB.

5. ChopmynupoBath ypaBHEHHE OallaHCa MOIITHOCTEH.

6. Kak coctaBmsiercs cuctema ypaBHEHHI I pacueTa CJI0KHBIX CXeM MPHU MOMOIIN

ypaBHeHu# Kupxroga?

6.1.2. Pacuer Oc1M ¢ OJHMM MCTOYHHUKOM ITMTaHMA

s B L
Us L L
E
U U:ll IR R.
I.“
O <I

3agauva 1. B nenu, cxema koropoi npuseneHa Ha puc. 1.29, 3J1C akkymMynsTOpHOU
oarapeu E = 78 B, ee BHyTpeHHee conpotuBienue ro = 0,5 OM. ConpoTuBiieHus
pesuctopoB R; = 10 Om, Ry =5 Om, R3 = 4 OM. Beraucinth TOKkH BO BCEX BETBSIX
IENH 1 HAMPsDKEHUS Ha 32KUMax 0aTapeu M Ha KaKJIOM UX PE3UCTOPOB.

AHaJau3 ¥ penieHue 3aaa4u 1
1. OG03HaueHNE TOKOB M HAMPSXKEHUW HA ydyacTKax LETH.

PesucTop Rz BKIIIOUEH OCIEN0BATENBHO C UICTOYHUKOM, IO3TOMY TOK | 1151 HUX
Oynet oO1M, TOKH B pe3uctopax R; u Rp0603Haunm coorBercTBeHHO I 1 1.
AHanoOrnyHO 0003HAYNM HAMPSHKEHUS HA YIaCTKaX IIETIH.

2. OnpeniesieHUe SKBUBAJIEHTHOTO COMTPOTUBIICHUS LIETIN

R,=rc+Rs+Ri1R2/(R1+R2)=0,5+4+5*10/(5+10)=7,8 Om
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3. Tok B 11enu NCTOYHUKA PACCUUTHIBAEM IO 3aKOHY Oma:
I=E/R,=78/7,8=10A.

4. OnpeneneHue HaMPSHKEHUN HA y4acTKax 1EMu:

Upz=Rp21=33*%10=33B; Us =R31=4*10 =40 B;
U=E-r1=78-05*10=73B.
5. Onpenenenre TOKOB U MOITHOCTEN BCEX YUYACTKOB:
l1=U12/R1=33/10=3,3A; I, =U12/ R, =33/5 =6,6A,
P; =Ry 1;2=Uj, |, =108,9BT; P, = R; 1,2 = Uy, |, = 217,8Br;

Ps = R;3 1= Uz | =400 Br.

MoIHOCTh TOTEPh Ha BHYTPEHHEM CONPOTUBICHUH HCTOYHUKA

P =rAo 1= 50 Br.

Momnnocts ucrounuka P = E [ = 780 Br.

JlonmoTHUTe IbHBIEC BONIPOCHI K 3agayde 1

1. Kak npoBepuTh NpaBUIBHOCTD PEIEHUS 3a0a4u?

[IpaBUIBLHOCTH BBIYMCICHUSI TOKOB MOKHO TIPOBEPUTD, COCTABUB YpaBHEHHUE HA
OCHOBaHMH TiepBoro 3akoHa Kupxroda: [ =11 + 15.

[IpaBWIIBLHOCTH pacueTa MOIIHOCTEH MPOBEPSIOT MO0 YpaBHEHHUIO OajlaHca
morHocten: P =Py + P, + P3P A +

2. Kakum Oyner HampspKeHUE Ha 3aKUMax HCTOYHUKA, TIPH OOPHIBE B IICTIH
pesuctopa R3?

910 OyaeT pexuM xoaoctoro xona ucrounuka IJC, mpu kotopom U = E, T.k. Tok |
paBen O m I rp = 0.

3. KakuMm Oyziet TOK B LIENM UCTOYHHMKA IPU KOPOTKOM 3aMbIKAHUH HA €ro 3aKUMax?

B pexxume kopoTkoro 3ambikadus U = 0 ¥ TOK HCTOYHHUKA OTPaHUYHUBACTCS TOJIBKO
€ro BHyTPEHHUM CONPOTHUBJICHUEM

s =E/ro=78/0,5=156 A.

4. Kak u3MeHATCA TOKU B CXeMe NIpH yBeJndeHu R1?
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HpaKTI/I"IGCKOG 3aHsaTue Ne2. Pacuer HCTIN IIEPEMCHHOI'O TOKaA C IMOCJICA0BATCIbHBIM
COCINMHCHHEM 3JICMCHTOB

Bomnpock! ajist TOArOTOBKH K 3aHATUSAM
1. Kakumu napameTpaMu XapakTepU3yIOTCs CUHYCOUIATbHBIN TOK UM HaNpsDKEHHE?

2. KaxoBo cOOTHOIIIEHHE MEXKIY aMIUTUTYAHBIM U ACUCTBYIOIIUM 3HAYCHUSIMU
BEJIMYMH, U3MEHSIOIIUXCS BO BPEMEHU 1O CUHYCOUIAIbHOMY 3aKOHY ?

3. C kakuMu (PU3NIECKUMH TPOIECCAMU CBS3AHBI MIOHATHS aKTHBHOTO
COMPOTHUBJICHUS, aKTUBHON MOIIHOCTU? [10CTpOUTH BEKTOPHYIO IHArpamMmy
HaIpsHKEHUS ¥ TOKa JIJISl ydacTKa 1eTH.

4, C xakuMu HU3UIECKUMU TIPOIIECCAMU CBSI3aHBI MIOHITHS PEAKTHBHOTO
COIIPOTHUBIICHUS, PEAKTUBHOM MOIIHOCTH? Kak BeInYrHAa MHIYKTUBHOTO U
€MKOCTHOTO PEAKTUBHBIX CONMPOTHUBJIEHUMN 3aBUCHUT OT YACTOTHI MUTAIOIIETO
HaIpsKEHUS ?

5. HOCTpOI/ITB BCKTOPHLBIC JHArpaMMBbI JJI1 Y44CTKOB IICIIN C HﬂeaﬂbHOﬁ
HHAYKTHUBHOCTBIO PI,ZIGEUIBHOﬁ CMKOCTBIO.

6. Kak ONpCACIIAOT aKTUBHOC, PCAKTUBHOC U ITOJITHOC COIIPOTUBJIICHHA 1LICIIH,
coz[epxcameﬁ HCCKOJIBKO ITOCIICA0OBATCIIPHO BKIIIOYCHHBIX 3JIEMEHTOB?

7. IIpuBectu hopmyibl 17151 pacuera aKTUBHOM, PEaKTUBHOW U TIOJIHOM MOIIIHOCTEHN
LICTIN.

8. I[TocTpouTh TPEYTOJLHUKHN HANPSKCHHUA, COTIPOTUBIICHUH U MOIITHOCTEH IS
y4acTKa LENu ¢ MOCIeI0BaTeNbHbIM coeuHeHreM R u L, ¢ mocnemoBaTeabHbl
coeqnuenneM R u C.

9. [TocTpouTh BEKTOPHYIO AUATPaMMY JIJIS 1IETH, COJIePKAIIeH HECKOJIBKO
MOCJIEA0BATEIbHO BKIIFOYEHHBIX 3JIEMEHTOB.

Pacuer anekTpuyuecKkux napameTpoB LU

3agaua 1. DinexTpuueckas 11elb, MOKa3aHHasl Ha pUcC. 6.8, MUTAaETCS OT UCTOYHUKA
cuHycouaanbHoro Toka ¢ yactoroit 200 I'u u nHanpsixenuem 120 B. lano: R =4 Ow,
L =6,37 mI'n, C = 159 Mx®.

Boeruucauts TOK B LCTIN, HAIIPSAKCHUSA Ha BCCX YUHACTKaX, aKTUBHYIO, pCaKTHBHYIO, U

MOJIHYEO MOITHOCTH. [10CTpOUTH BEKTOPHYIO IUarpaMmy, TPEYTrOJIbHUKH
COINPOTUBJIICHUN U MOIIIHOCTEM.
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AHau3 1 peuienue 3agayu 1
1. Berunciienne conpoTUBIEHUI YYaCTKOB U BCEH LIENN
WMHIyKTUBHOE PEAKTUBHOE CONPOTUBIICHUE
X, =2xf L =2x3,14x200%6,37-10 Om.
EMKOCTHOE peakTUBHOE COIPOTUBIICHUE
Xc=1/Q2nfC)=1/(2%3,14x200x159-10°) Om.

PeakTuBHOE 1 mOJIHOE COIIPOTUBJICHHUA BCEH OCIIN:

X =X - Xc=30m; Z=AR+ X =4 437 =5
2. Breluucnenue Toka v HaNpsHKEHUH HA ydacTKax [ernu
Toxk B 1enn
[=U/Z=120/5 A.
Hanpsxkenus Ha ydacTkax:
Ui=RI=96B; U, =X 1=192B; Us = Xc | =120 B.

3. BriunciieHre MOIIHOCTEM
AKTHBHAsI MOIITHOCTH

P=RI1?2=U;1=2304 Br.
PeakTuBHBIE MOIIIHOCTH:

QL =X I?=U,; 1=4608 BAp; Qc = Xc I> = U3 I = 2880 BAp.

IloxHasgs MOITHOCTE LIETIN



S=Ul=+/P? +(QL - Qc)* = 2880

4. Pacuer OCIIM MCTOAOM KOMIIJICKCHBIX YK CCII

BA.

3anumeM B KOMIIEKCHOM BHUJIC COITPOTUBJICHUC KAXKJ0I'0 3JICMCHTA U BCel Ji(0041

R =461 = 4 Om; X = 8e"1%° = j8 Om; X = 567 = -j5 Om.

Z=R+j(XL-Xc)=4+j(8-5) Om

Ha xoMmrmnexkcHol miockoctu B Macirade: B 1 cm — 2 Om, IOCTpOUM TPEyTOIbHUK
conpoTurieHuu (puc. 6.9. a).

+ 1

B)

W3 TpeyroipHUKa ONPEAICITUM BEIIMYUHY MTOJTHOTO COMPOTUBJICHHS Z U YTOJI
¢dazoBoro caBura ¢

= arctg

Z=R? + (X - X )’ =5 Ou

X, -X

o

= arct 3
g4

=37"

b +j 4
M: £ e
Xe| [ Xe QC QL
74 S
X=X1-Xc Q=Ql»'QC
¢ ¢
R +1 P +1
a) 6)
+j 4
50B
—
: B 6A
U:| | Uz —
U
¢
U +1
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B nokazarensHOU (I)opMe IMOJIHOC COIMPOTHUBJICHHC BCEM LICIH 3aIUIIETCS B BUJIC
Z = Ze'° = 5e*B¥7°Om,

[Tpumem HavanbHYIO0 a3y NPUIOKEHHOTO K LN HANPSHKEHUS 32 HyJIb U
OIIpeNeNuM M0 3aK0Hy OMa TOK B JaHHOU LieTH

[ =U/Z=120e"% | 5e*37° A,

CrnenoBaTenbHO, B JAaHHOM LIEMTM TOK OTCTAET MO (pa3e OT HAMpsHKEHHS HA YTOI .
3Has BEJIMYMHY TOKa [, onmperenuM MOIHOCTH AJI OTAEJIbHBIX 3JIEMEHTOB U BCEH
LEMH.

P =2304 Br; QL = 4608 BAp; Qc = 2880 BAp.

S=+/P? +(QL - Qo)

Tpeyronpauk mMotHocTel B maciitade: B 1 cm — 1000 Bt (BAp); (BA), moctpoum
(puc. 6.9. 6) Ha OCHOBE BBIpAKEHUS JJIS MOJTHOW MOIIHOCTH

$?=P?+(QL- Qc)*

JI71st mocTpoeHMsI BEKTOPHBIX IMArpamMM IO TOKY M HANPSKEHUSIM IPUMEM
HavyaJIbHYIO (pa3y TOKa paBHOM HYJIIO, T.K. TOK | B JaHHOM cxeme SBISETCS OJHUM U
TEM K€ JIJIsl BCEX AJIEMEHTOB B IIEIH.

[ =164/ 24e"7°A.
3anuineM BeIpaKEHUS JJI HAMPSHKEHUN B KOMILJIEKCHOU (hopme
U; =R 1=96e""B; U, = X, [ = 192¢"°B;
Us = Xc 1 =120e7° B; U= Z [ = 120e*3" B.

Bri6epem maciiraOsl 17151 BEKTOpHOM quarpamMmbl: B 1 cm — 6 A; B 1 cm — 50 B.
BekTopHas nuarpamMma HanpsbKeHUN CTPOUTCSI HA OCHOBE BTOporo 3akoHa Kupxroda
JUTS. JAHHOM LIenr

U=Ul+Uz+U3.

BekTopnas nuarpamma 1ienu nokasasna Ha puc. 6.9. B. [Ipu nocrnenoBaTtensHoM
COEIMHEHNH 3IEMEHTOB TIOCTPOEHHE JUATPaMMbI HAUHHAIOT C BEKTOpa TOKa I, 1o
OTHOUIEHUIO K KOTOPOMY OPUEHTUPYIOTCS BEKTOpPA HAPSLDKEHHUM HA y4acTKax LEeMu:
HANpsDKEHHE Ha aKTHBHOM CONpoTHBIeHHH U; COBIANaeT C HUM IO HANPAaBJIEHHIO,
HANpsDKEHNE Ha MHIyKTHBHOCTH UzomepeskaeT ero Ha 90°, Ha eMKOCTH OTCTaeT Ha
90°. TTonHoe Hanpsikenne U CTPOMTCS KaK UX BEKTOPHAS CyMMa.
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JlonmoTHUTe IbHbIE BOIIPOCHI K 3agaye 1
1. Kakoit XxapakTep HOCUT 3KBUBAJICHTHOE PEAKTUBHOE COITPOTHUBIICHHUE LIETIH?

[To ycnosuto 3agaun X > Xc, no3toMy X = X - Xc UM€ET UHAYKTUBHBINA XapakTep.
OOpatuTe BHUMaHHUE, YTO PEAKTUBHBIE COMTPOTUBIICHUS OTACIIbHBIX YYACTKOB IEMH

(XL, Xc) MOryT OBITH OOJIBIIIE €€ ITOJIHOT'O CONPOTUBIICHUS, TaK B JAHHOM CJIydac
XL>Z.

2. Kak n3mensiercs pexxum padOoThl HENU IPH U3MEHEHUHN YacTOThI MUTAKOLIETO
HaIpsHKeHUs?

OT 4acTOThI 3aBUCAT PEAKTUBHBIC COMPOTUBICHUS: X | MPSIMO MPOMOPIIMOHAILHO
yactore f, X¢c 00patHo nponopunoHaibHo f. B paccmaTpuBaemoit cxeme X > Xc,
M03TOMY IIPHU POCTE YaCTOTHI X BO3PACTAET, TOK YMEHBIIAETCSI U BO3PACTAET yroJl ¢
€ro OTCTaBaHUs OT HanpspkeHus. [Ipu yMeHbIIeHHH YacTOThl X YMEHbBIIAETCS U MIPH
HEKOTOpOoM ee 3HaueHnH X = 0, T.e. cxema BeJleT ce0sl KaKk YMCTO aKTUBHOE
COIIPOTHUBIIEHHUE (PEKUM pEe30HaHCa HanpskeHul, npu koropom U =Ucg, Z=Ru
TOK HanOousbuii). [lpy nanbpHeieM yMeHbIIeHnH 4acToThl Xc > X, Z BO3pacTaer,
I ymensbIaercs, cxema BeJeT ce0s1 Kak aKTHBHO-€MKOCTHOE COTIPOTHBIICHHE.

[TpakTnueckoe 3ansitue Ne3

Pacuer LCIIN C IIapaJUICJIbHBIM COCANHCHUCM 3JICMCHTOB

3apaua 1. K ucrounuky c¢ Hanpsbkenuem 220 B u wactotoii 50 ['1 noakiitoueHbl
napajuielbHO J1Ba JBUTATENS], AKTUBHBIE MOLIHOCTH M KO3(Q(PUIUEHTH MOLUTHOCTH
koTopbix P1 = 0,3 kBT, P, = 0,4 xBT, cos ¢1 = 0,6, cos ¢, = 0,7. Haueptuthb
AIEKTPUYECKYIO CXEMY 3aMelleHus nenu. OnpenenTb TOKH KaKI0ro JBUTaTels U
TOK, IOTPEOISIEMBI CXEMOI OT UCTOUYHHKA, €€ AKTUBHYIO, PEAKTUBHYIO U MOJIHYIO
MOITHOCTH. JlJ1 moBbIIeHHs cos ¢ nenu A0 0,9 NOAKIIOYUTh NapajuieIbHO HArpy3Ke
KOHJIEHCATOP U OMPEIEIUTh €r0 eMKOCTh, PACCUUTATh TOK, MOTPEOIIIEMbIN CXEMOU
OT UCTOYHHKA B 3TOM pexkume. [locTpouTh B MaciiTabe BEKTOPHYIO JUarpammy
HaIIpsHKEHUS U TOKOB.

AHaJu3 ¥ peuieHue 3aaa4u 1

1. Cxema 3aMeIIeHns KaKI0T0 JBUTATEISI MOYKET OBITh MPEACTABIICHA B BUIC
MOCJIEIOBATEIHLHOTO COSTUHEHNS PE3UCTUBHOTO U MHIYKTUBHOTO SJIEMEHTOB, T.K. B
JIBUTATEJIC MPOUCXOAUT KaK HEOOpaTUMOe TpeoOpa3oBaHue MIEKTPUIECCKON SHEPTUH
B MEXaHUYECKYIO U TEIUIOBYIO, TaK M KOJICOATEIbHBIA OOMEH SHEPTHEH MEXKITY
MarHUTHBIM TIOJIEM JIBUTATENS U CeThio. CXeMa 3aMEeNIeHHs K 3aja4e Mpe/ICTaBIeHa
Ha puc. 6.11.

36



I L e
RO[R O\

U _Xc

Xi )€

v

o

2. Toxn I[BPIF&TCJ'IC?I PACCUUTBIBAIOTCA 110 IMACTIOPTHBIM JJaHHbBIM:

3 3
I = B _03x10" _ 227 I,- P, _04x10 26
Ucosgg 220 x0,6 A Ucosgp, 220 <07 A

CnBuru TokoB 10 (pa3e 1o OTHOIICHUIO K HAMPsHKEHUIO: @1 = 53,1°, @2 = 45,5°.

3. MomHOCTH BETBEH MPUBEICHBI B UCXOHBIX JaHHBIX, IO3TOMY PacyeT CXEMbI
yA0OHO BECTH Y€pe3 TPEYTOJIbHUKU MOIIIHOCTEH.

PeakTuBHbIE MOIIHOCTHU IIBI/IFaTGJIef/'Il
Q:=U Iy sin o1 = 220 - 2,27 - 0,8 = 399 BAp;
Q2= U Ipsin ¢z = 220 - 2,6 - 0,713 = 407 BAp.
AKTI/IBHaﬂ M ITOJIHAs1A MOIIIHOCTHU Bceﬁ HCIIN:
P =Py + P, =300 + 400 = 700 Br;

Q =Q: + Q, =399 + 407 = 806 BAp;

2 2 2 2
S=./P*+ Q* = /700 + 806° =1068 5 ,

Tok B 11eNM UCTOYHUKA
[=S/U=1068/220=4,85A.
KoadduimeHT MOITHOCTH CXEMBI

cose=P/S=700/1068 =0,655.

4. PaccunTaeM eMKOCTh KOHJIEHCATOPa, HEOOXOIUMYTO JIJIsl TIOBBITIICHHS
koa(dummerTa MoutHOCTH cxeMslI 110 cos @' = 0,9.



BkiroueHue KOHACHCATOpAa MapaJlJICJIbHO HAI'Py3KE HC U3MCHACT €€ aKTUBHYIO
MOIIHOCTb, 4 YMCHbIIACT PCAKTHBHYIO U IMOJIHYIO MOIITHOCTH, HOTp€6JIHCMBIC BCEH
CXEMOM OT UCTOYHHKA. HOBTOMy 110 aKTUBHOM MOITHOCTH ICIIN U 3aTaHHOMY
3HAYCHHIO COS (p' OoIIpCACInUM IMOJHYIO MOITHOCTD ICIIH

S'=P/cos¢'=700/0,9=777,8 BA.

PeakTuBHas MOIITHOCTB ICIIN

' ] _ 2 2
Q' =+/S? —P = .{777,8° ~700 =339,

PeakTuBHas MOIITHOCTH BCEH IIEMU paBHA aTreOpanvecKoi CyMMe PeaKTUBHBIX
MOIITHOCTEH ee ydacTkoB. B manHoM ciyuae Q' = Q - Q¢, m03TOMY MOITHOCTh
KOHJIeHCcaTopa

Qc=Q-Q' =806 -339=467 BAp.
MHOroyroJibHUK MOIIHOCTEW MMOKa3aH Ha puc. 6.12.

P, P=P:+P:

Tok B 1IenM KOHIEHCATOPA U €r0 COMPOTUBIICHUE:
lc=Qc/U=467/220=2,12 A; Xc=U/Ilc=220/2,12 =103 Om.
EMKocTh KOHIEHCaTopa
C=1/Q2nfXc)=1/2n-50-103)=30,7-10° ® = 30,7 MxD.
Pe3ynpTHpyrommi TOK HICTOYHUKA
I'=S'"/U=777,8/220=3,535 A.

Ha puc. 6.13 npuBeaeHbl BEKTOPHBIE 1UAarpaMMbl HAMPSKEHUS U TOKOB CXEMbI 0€3
KOHJIeHCaTopa (a) U MmocJie MOAKII0YEHUS NapauieIbHO Harpy3ke KoHaeHcaropa (0).
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5. Ecimu B HCXOJHBIX TAaHHBIX IIPUBCIACHBI COIIPOTUBJICHUA BETBEH WJIN UX TOKU U
KOB(b(bI/II_[HCHTBI MOIOTHOCTH, TO pacCUcCT y,ZIO6HO BCCTH YCPC3 TPCYI'OJIbBHUKH TOKOB (I/IX
AKTHUBHLIC U PCAKTUBHBIC COCT&BHHIOHIHG).

AKTHUBHBIE COCTABJISIIONINE TOKOB BETBEH:

lia=11C0S @1 =227 - 0,6 =1,362 A; Ir,=1,c08 2=2,6 - 0,7=1,818 A; [, = |1, +
la=1,362 - 1,818 =3,18 A.

PeakTuBHEIE COCTABIIAIOIINE TOKOB BETBEI:

lp =l Sin g1 =2,27 - 0,8=1818 A; Iy = l,sin 9, =2,6 - 0,713 = 1,852 A; I, = Iy, +
I, = 1,818 - 1,852 = 3,67 A.

[lomHBIA TOK UCTOYHHUKA

2 2 2 2
1= /I +1 = /318° +3,67° = 4,856 A

KoadduimeHT MOITHOCTH SKBUBAJICHTHON HArpy3KH
coso=1,/1=3,18/4,854 = 0,655.

PeakTuBHas cocTaBIstoNas TOKa UCTOYHUKA TMOCIIE TIOIKIFOYCHHSI KOHIEHCaTopa
I'hy=l.tg9'=3,18 - 0,484 = 1,54 A.

Tok xonnencatopa Ic =1, - I', = 3,67 - 1,54 =2,13 A.

Hanee onpenenstorcs Xc u C, Kak ObUIO PACCMOTPEHO BBIIIIE.

JlonoJIHUTE IbHbIE BONPOCHI K 3a1aue 1

1. Kak no pe3ynbTaTaM pacueTra OnpeaesuTh napamMeTphl MOCIEA0BATEIbHON CXEMBbI
3aMeEIeHUs IBUraTejeil 1 BCeU CXEMBI B LIEJIOM?
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[TosHBIE COMPOTUBIICHUS ABUTATENIEH ONPENEIAIOTCA 110 3aKOoHy OMa:
Z:=U/l;Z,=U/1,.

AKTHBHBIC Y PEaKTUBHBIE COCTABJISIIOIINAE COMMPOTUBIICHUN PACCUUTHIBAIOTCS Yepes
TPEYTOJIbHUKU COTPOTUBICHUI:

R1 = Z1 cos ¢1; R2 = Z3 cos @z; X1 = Z; sin @1; X2 = Z; sin 3.

ConpoTuBIIEHHS] MOKHO MOJCYUTATh TAKKE U Yepe3 TPEYTOJIbHUKHU MOIIIHOCTEH.
Hanpumep, 1715t cxemsl B ETIOM

R=P/I12=700/4,856%= 29,68 Om; X =Q /I?=339/ 4,856 = 14,37 Om.

2. KakoBa cxema 3aMenieHus ey P MPEACTaBICHUN TOKOB BETBEH B BUJIE CYMMBI
AKTUBHBIX U PEAKTUBHBIX COCTABIISIOIINX.

Paznoxenue Toka Ha COCTABIAIONIME COOTBETCTBYET MPECTABICHUIO PEATHLHOTO
AJIEMEHTA LIETH B BUJE COSUHEHHBIX MapaJlIeIbHO U/ICaTbHBIX aKTUBHOTO U
PCaKTHBHOTO CONPOTHUBICHMH (puc. 6.14).

HapaMeTpm CXEMBbI IIOACYHUTBIBAIOTCA 110 3aKOHY Oma nimn 4epe3 MOIIHOCTH:

R=U/l,=U?/P;X'=U/1,=U?/Q;Z=U/1=U?/S.

-
L
- -

I II I2 Y
Ial 1pl Ial 1p2
R/ X' R, Xo'

U

v

O

3. Kak u3mMeHsTCs TOKM B CXEMe, €CIIH MapauIeTbHO IBUTATEII0 MOIKIIOUYUTh
OCBETHUTENIbHYIO (UUCTO aKTUBHYIO) HArpy3Ky?

3a cYeT yBEeJIMYECHUS! aKTUBHOM COCTaBIIAIONIEN (OCBEIIEHUE) TOK HCTOYHUKA
BO3PACTET, TOKU B BETBSAX CXEMbI HE U3MEHSTCS.

4. Kak paccuurtarb cxeMy rpadoaHaTUTHYECKUM METOJIOM?

Jlyist onipeiesieHnst TOKa UCTOYHUKA PACCUUTHIBAIOTCS, KAK 3TO ObLIO IPUBEACHO
BBIIIIE, TOKU B BeTBsX [1 1 [ 1 ux caBuru mo asze @1 1 (2 IO OTHOMICHUIO K
HampsbkeHuto. Jlanee cTpoutces B MaciiTabe BEKTOpHAs AuarpaMMa TOKOB U 110
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JUarpamMmme orpeesseTcsi BeTMIrHa ToKa | 1 ero caBur no (ase 1mo OTHOIIEHUIO K
Hanpspkenuto ¢ (puc. 1.13).

5. Kak paccuutarh TOKM B CX€M€ KOMIUJIEKCHBIM METOJIOM?

Jloist pacueTa CBS3BIBACM BEKTOPHYIO THarpaMMy ¢ KOMILIEKCHOH TIJIOCKOCTBIO; JIS
YIPOIIEHUS BBIKIIAJ0K OJIMH U3 BEKTOPOB, HAIPUMED HAIPsDKEHUE, HAIIPaBUM 10
nerictBuTensHOM ocH, T.e. U = 220 B.

Toku B BETBSIX B KOMIUIEKCHOU popme:

I, = 2,27e9%%° = 2,27 (cos 53,1° - j sin 53,1°) = (1,36 - j 1,81) A; [, = 2,655 = 2,6
(cos 45,5° - j sin 45,5°) = (1,82 - j 1,84) A.

[To nepBomy 3akony Kupxroda Tok ncrounuka
=1, +1,=1,36-j1,81+1,82-j1,84=3,18-]j 3,66 =4,85e7 A,
MomHOCTb 11enu B KOMIUIEKCHOU (hopme:

S=UT=220 - 4,85e*" =1067e1 = (700 + j 806) BA; S = 1067 BA; P = 700 Br;
Q = 806 BAp.

barapest KOHIEHCATOPOB PACCUUTHIBAETCSA, KaK 3TO OBLIO PACCMOTPEHO BHIIIIE.
[Ipaktnueckoe 3ansitue Nod
PacueT ocHOBHBIX mapaMeTpoB ojiHO(ha3HOro TpaHchopmaTopa

3anaua 1. Ognodasusiii Tpanchopmarop OM-6667/35 paboTaeT Kak TOHMKAIOIIHA.
[Tonb3ysch €ro TEXHUYECKMMU JaHHBIMH MIPUBEIECHHBIMU B Tabiuue 6.1, paccuurars:
ko3 puieHT Tpanchopmanuu; HOMUHAIbHbIE TOKA IEPBUYHON BTOPUUHON
0OMOTOK; HanmpsiKeHUe Ha BTOpUYHOU 00MOoTKe Uy Mpu aKTUBHO-UHTyKTUBHOM
Harpy3ske, coctapiisitoieid 50% (f=0,5) oT HoMuHaNbHOU U c0sP2=0,8; K.11.11. IpU
cos(2—0,9 u Harpyske, coctaisitonieit 75% (=0,75)0oT HOMUHAIBLHOM.

Tabnuna 6.1
Tun Tpanc- popmaropa | Sy, KBA {Uiy, KB Uz, kB |Po, KBT| Py, kBT [Uy, % !)3(;
OM-6667/35 6667 35 10 17 53,5 8 |3
TC-180/10 180 10 0,525 1,6 3 55 | 4

Pemenne. Koapdunuenrom tpanchopmaiuy Ha3bIBa€TCS OTHOIIIEHHE BBICIIIETO
HaIpPsDKEHUS K HU3IIEMY B PEKUME XOJIOCTOTO X0/a HE3aBUCHUMO OT TOTO, SIBJISIETCS
71 TpaHC()OPMATOP MOBBIMIAIOITAM UJTH TOHMKAFOIITUM:
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HoMuHasibHbIe TOKM IEPBUYHON U BTOPUYHON OOMOTOK OMPEAETUM U3 POPMYJIBI
HOMHWHAJIBHOM MOIITHOCTH TpaHChopMaTopa:

SH = UI{HIEH Fd U].HI].H;

> 0067

[ =2¢ 77 -1905 A

U, 38

12H=i_@=5ﬁﬁgﬁ
U, 10

AKTUBHO-UHIYKTHBHAsI Harpy3ka TpancopmaTopa MpUBOJAUT K CHIDKCHHIO
HaIpsHKEHUS Ha €ro BTOpUuuHOM 00MoTKe Uy, KOTOpOE MOXKHO HAUTH U3 (HOPMYJIbI
MPOLIEHTHOTO U3MEHEHHUS HAIIPSIAKEHUS

Uy, — Uy

ﬁU=|: }mn ~ B(U, cosg, + U, sin @, )=2,7%

UEH

rae: AU — npoleHTHOe u3MeHeHue Hanpsbkenus (B TpancopmaTopax AU He
I 8

npesbiaet 1+6%); Lo S k03 ¢uuueHT Harpy3ku; U, u U, — akTUBHAS U
pEaKTUBHASI COCTABJISIONINE HANIPSIAKEHUS KOPOTKOTO 3aMbIKAHUSI, BBIPA)KEHHBIC B

U, = | 2 hoooe- (E}m%: 0,8%
S, 6667

MPOLIEHTAX (
LU, =/Ul-U? =.[8"~08? =7,95%

CnenmoBarteibpHO,

AU
U, = UQH[1 - ﬁ} =10000[1-0,027| = 6793 B

K.n.xa. tpancdopmaropa
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PP, + B°P P, +B°P
n:ﬂm(}%: 1(” B KJ=1— 0P E _ BSy cos@, -—100% =
P, P, B BS, cosg, + Py + [P,
P, +[°P 17 +0,75% x 53
=|1- 0+ PP o006 [1- PO XD 100% = 99%
S, cosg, + B, + 7P, 0,75 x 6667 x09+17 +0,75° x53,5

rzie: Po — MOIIHOCTB OTEPH MPH XOJIOCTOM XO/IE, PABHAsk CYMME TIOTEPh B CTAIIM HA
THCTEPE3NC ¥ BUXPEBBIE TOKH; P — MOIIHOCTH MOTEPL B 0OMOTKAX MPU KOPOTKOM
3aMBIKaHWY (IIPH HArpy3Ke, OTIIMYHONW OT HOMHHAIIBHOM, MOIHOCTh MOTEPh B
obmoTkax Py = B2 Py.

B coBpemeHHBIX TpaHCc(hOpMaTopax, 0COOEHHO MOIIHBIX, TP HOMHUHATEHOM
Harpys3ke p paBHo 98 — 99%.

PacueTr ocHOBHBIX [mapaMCcTpoOB TpeX(baBHOI‘O TpaHC(bopMaTopa

3amaua 2. Tpexdaznsiit Tpanchopmatop TC-180/10 BKIIIOUEH B CETh HANPSIKECHUEM
10000 B. ITonb3ysich TaHHBIMY, YKa3aHHBIMU B Ttacriopte (cM. Tabnuiry 6.1 k 3agade
1), paccuntath: pa3Hble HANPSIKEHUS, €CIU TPyNIa COEAUHEHUS TpaHChopMaTopa
Y / A - 11; dba3sblii 1 tuHEHHBIH KOG GUITHEHTHI TpaHC(HOPMAIH; HOMUHAIBHBIC
TOKU MEPBUYHON U BTOPUYHON OOMOTOK; aKTHBHBIE COITPOTUBIIEHUSI OOMOTOK, €CITU
IIPU KOPOTKOM 3aMbIKAaHUH TpaHC(hOpMaTOpa MOIIHOCTH IEPBUYHON U BTOPHUYHOMN
0OMOTOK paBHbBI; HAIIPSIKEHNE BTOPUUYHON OOMOTKH MPU aKTUBHO-UHTYKTUBHOM
Harpyske, coctapiisitoniei 75% ot HomuHanbHOU (=0,75) u cos@,=0,9; k... mpu
Harpyske, cocrapiisitomeit 50% (f=0,5) ot HomuHaNBHOU U cos(2=0,8.

Pemenue. ¥V tpanchopmaropa TC-180/10 nepBuuHas 0OMOTKa COeIMHEHA B 3BE31Y,
a BTOPUYHAs — B TPEYTOJIBHUK, TIOATOMY (ha3HbIC HAMPSKCHHS PABHBI:

U, 10000
Up=—p= =5780 B

3 LT3

®da3HbIil ¥ IMHEWHBIN KOA((OUIMEHTHI TpaHC(POPMALIUA COOTBETCTBEHHO PABHBI:

ny = Do 5780
U,, 525 _

oy - Ui 10000

ToU, 525

HoMunasbHbI€ TOKM IEPBUYHON U BTOPUYHON OOMOTOK OMPEACTUM U3 (POPMYJIBI
HOMHHAJIBHOW MOIIHOCTU TpaHc(opMartopa:
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SH = ﬁUEHIEH = ﬁUlHIIH .

OTtkyna

o= - 180 1544
BU, 1,73x10

S, 180

= = —198 A
ABU,,  1,73x0,525

I

H

HaxonuMm akTHBHBIE CONPOTUBIICHHSI 0OMOTOK R 1 Ry, ¢ yueToMm Toro, 4to B Kaxaou
oOMOTKe TpaHchopmaTopa o TpH ¢asbl U TOK KOPOTKOTO 3aMbikaHus I paBeH
HOMUHAIBHOMY TOKY [y

R, = O —= T —= 3HDD2=4,6ZDM
2x3x1f,  2x3xIj, ©6x104 :
P 3000
R, = E__ = - =0,038 OM
2x3x1y,  6x114.4
I, 198
Lgy=—2="—=1144A
31,73

rie:

Hampsikenue Ha BTOpUYHOM 0OMOTKE Harpy>kKeHHOTo Tpex@a3zHoro Tpanchopmaropa
OTIPEJISIISIIOT TaK JKe Kak B 3ajaye 1:

AU= [?J[UEL cos, + U sin ¢, ) =0,75(1,67 0,9 + 5,24 x0,436 )= 2,84%

U, = B nn%=[i}nn%=1,ﬁ?%
_ S, 180
rac:

U, = UI-U7 =557 -167% =524%

B cBoto ouepenn S, — 3T0 MOITHOCTH Beex Tpex ¢az, a Py — MOIIHOCTH MOTEPh B TEX
¢dazax, ykazaHHbIC B ITACIIOPTE.

CnenmoBarteibHO,

1-AU
U, =U,, =525(1-0,0284 ]=510 B
100%

K.m.x. Tpancdopmaropa
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o= B _BxS, cosq, x100% _{1 P, +B°P,,

= —=|1- —— [100%=
P, (xS, cosqp+ P +[°P, BS, cosq + By + 7P,

~ 1,6+05%%3
0,5%180%0,8+16 +0,5° x3

Jlﬂﬂ%= 97%4%.

Pacuer napameTpoB aBTOTpaHchopmaropa

3agauya 3. ABToTpanchopmarop, cxema KOTOporo nu3odpaxkeHa Ha puc. 6.1, BKIodeH
B ceTb ¢ HanpspkeHueM Ui=220 B. Hanpsokenne Ha Broprunbix 3axumax U,=180 B,
Tok Harpy3ku [;=10 A. O6moTka umeet ©1=500 BUTKOB. OnpeIenuTh MI0LIa1b
IIOIIEPEYHOI0 CEUYEHUS IIPOBOJA, U3 KOTOPOTrO CAENaHa 0OMOTKA, €CJIM MaKCUMaIbHO
IOy CTUMAst TIOTHOCTh TOKA paBHa 2,5 A/MM?,

Pemenue. Kospdurment tpanchopmaruun

U, 220

‘LI? Toxk, moTpebIIsIeMBbIil U3 CETH,

I =L,n=10x0818 =818 A

Yucno BUTKOB, K KOTOPBIM IPUCOEINHEHA HATPy3Ka,

wy = ooyn = 3000818 = 409

ToOK, KOTOpBIN T€UET MO STUM BUTKaM,

I-1,-1,=10-818=182 A

w= ay — oy = 500409 = 91

B BepxHel yacTi OOMOTKHU COJIEPKHUTCS BUTOK, CEUECHUE

SlzI—l 8,18

-850 3272
npoBoia 25 25 2

MM".

1,82
S, = —=-22-0,728
25 25

Ceuenue mpoBoJa ocTanbHON YacTu 00OMOTKH (409 BUTKOB)

MM2.
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Ecnu npu npoyux paBHbBIX YCIOBHUSX U3TOTOBUTH HE aBTOTpaHc(opmaTop, a
TpaHchopmarop, To nepBudHas ooMoTka u3 500 BUTKOB HMela Obl ceyeHue
L _10_,

25 25 2

$,=3,272 mm?, a BTOpruHas U3 409 BUTKOB MM*.

Takum 00pa3om, aBToTpaHchOpMaTOpHAsi CXEMa MO3BOJISIET COKOHOMUTD
3HAYUTEITHLHOE KOJMYECTBO MEIH MPU U3TOTOBIICHUHA OOMOTOK.

6.1.5. Pacuer mapamMeTpoB ANEKTPUUECKON LIETIH C U3MEPUTEITLHBIMU
TpaHchopMaTopaMu

3agauya 4. CxeMa BKIIIOUEHUS U3MEPUTETBHBIX MPUOOPOB uepe3 TpaHCHOPMaATOPHI
Hanpspxkerust 3000/100 B u Toka 100/5 A nana Ha puc. 6.2. ITokazanusi nprubopoB

oKazanmch cnenyrommmu: BonbT™MeTpa Up,=80 B, amnepmerpa [,=4 A, BarTmeTpa
P,=256 Br.

~ Ycaosue 1. Onpenenuts B NEPBUYHON
|j "' cetu: Hanpspkenne Uq, Tok [, MOIIHOCTH
P1, pacxon sueprun Wi 3a 8 4. paboThl u
nokaszaHue cueTunka Wy 3a To ke Bpemsl.

AHaJIU3 U pelieHue

Koadduruentst Tpanchopmarm
TpaHchopMaTopa HaNPSHKEHUS

TpaHchopmaTropa Toka

HpI/I 3aJaHHBIX ITOKAa3aHUAX U3MCPUTCIIBHBIX

mpiGopos Ut = Uzky =80x30=2400B. I, =1k, =4x20=80 A 1o/ ocr

MIEPBUYHOM IICTIH P =U] cosgp = Uk L k; cos ;-

Pz = U212 COs q:'z

IToka3zanue BarT™MeTpa . [IpeneOperast yrioBoil MOrpenIHOCThIO U

cupras “°F P2 ¥ €501 npomyuaem
P, = U,L, cos pyk k; =Pk k, =256 x30x20=153,6

W, = Pt=153,6x8=12288

kBT. Pacxon sHepruu 3a 8 4

paboThI kBTxu4. [Tokazanue cuerunka

W, 1228,8x10°

= - — 2048
kuki 30«20

Brxy,
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YcaoBue 2. [TonHOE CONMPOTUBIICHHE BTOPUYHOM 11eNU TpaHChopMaTopa TOKa
(BTOpUYHOM OOMOTKH M TOKOBBIX KaTYyIIEK U3MEPUTEIbHBIX MPUOOPORB) 3 OMm.
Onpenenuts 3.1.C. B IEPBUYHON U BTOPUYHOM 0OMOTKaX TpaHCchopMaTopa TOKa.
OnpenenuTsb TakkKe 3.J1.C. BO BTOPUYHON 00MOTKE TpaHCcPopMaTopa TOKa, €CIH 3Ty
OOMOTKY Pa30MKHYTb.

AHaJIM3 M pelieHue
E,=Iz,=4x3=12q

[Ipu 3aMKHYTOM BTOpUYHOI OOMOTKE 3.1.C. B HEU
Koaddunment tpanchopmaruu

TpancpopmaTop Toka HOpMAIBHO PabOTAET B PEKUME, OJITU3KOM K KOPOTKOMY
3aMblkaHu10. HampsipkeHue Ha BBIBOJIaX BTOPUYHOM 0OMOTKH OJM3K0 K HyJt0. [Ipn
Pa30MKHYTOM BTOPUYHON OOMOTKE TOK B HEH, pa3MarHUYMBAIOIIUN TpaHCHOpMATOD,

CTAHOBUTCS paBHBIM HYJIIO, 8 HAMAarHUYUBAKOIIUNA TOK I, =Tk = 4x20 =80

octaercs npexHuM. [103ToMy MarHuTHBIN TIOTOK, a CJIEI0BATEIBHO, 3.7.C. BO
BTOPUYHON 0OMOTKE TpaHChopMaTopa yBeInyaTcsi IpUMEPHO B Kj pas, T.e.

By =Ek;=12x20=240p Otcroza cieyer, 4YTo BTOPUYHYK 0OMOTKY

TpaHchopMaTopa TOKa Hellb3sl Pa3MbIKaTh B MpoIiecce padOoThl; OHA JIOJKHA OBIThH
3aMKHYTa JIN0O0 HAKOPOTKO, JINOO HA MAJIOE COMPOTHUBIICHHE TOKOBBIX KATYIIIEK
U3MEPUTENLHBIX TPUOOPOB.

IIpakTnueckoe 3ansaTue NeS
Pacuer 0CHOBHBIX MapaMeTPOB ACUHXPOHHOT'O 3JIEKTPOABUTATENS
OO0wmue ceeneHns

[Ipu yacToTe HanpsixeHus nuTaroiieit cety S0 ['1] BO3MOKHbIE CHHXPOHHBIE YaCTOTHI
BpallleHusl MarHUTHOTO 11011 ctatopa: 3000, 1500, 1000, 750, 600 o6/MuH U T.1.
Torna npu yactote BpaieHus poropa Ny = 950 06/MUH W3 MPUBEICHHOTO BHIIIE s
BBIOMpaeM OJMDKaMIIyIo K Hei yacToTy BparieHus nois Ny = 1000 o6/mun. Torna
MOKHO OTIPEJIETTUTh CKOIBKEHHE POTOPa, TaKe HE 3HAasl YMCa map MOJFOCOB
JIBUTATEJIS:

S _m-n :1000— 950 ~0,05
n, 1000
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N3 GpopMybl A1 CKOJIBXKEHUS MOKHO ONPEIETUTh YaCTOTY BpAILEHUs POTOpa

n, =n, (1-5)

B HacTosiiee BpeMs MpOMBIIUIEHHOCTh BBIITYCKAET ACUHXPOHHBIE IBUTATEIIN C
KOPOTKO3aMKHYTBIM poTopoM cepuu 4A mormrHocThio oT 0,06 1o 400 kBT (Tad:. 1).
O603HaveHKe TUIIA AIEKTPOJIBUTATENS paciin(POBBIBACTCS TakK: 4 — MOPSIKOBBIN
HOMEp CEpUH; A — aCHHXPOHHBIN; X — aJTIOMUHHEBasT 000JI0YKa U YyT'YHHBIE IITUTHI
(oTrcyTcTBUE OYKBBI X 03HAYAET, YTO KOPIYC MOTHOCTHIO BRITIOJIHEH U3 YyTyHa); B —
JIBUTATENTh BCTPOEH B 000opynoBanue; H — ncnonnenue 3amumieaHoe [P23, mis
3aKpBITHIX ABUTaTeNeil ucnoanenus P44 o6o3naueHne 3amuThl HE TPUBOAUTCS; P —
JIBUTATEJIb C MOBBIIICHHBIM ITyCKOBBIM MOMEHTOM; C — CEJIbCKOX031iCTBEHHOTO
Ha3zHa4yeHHsI; udpa nociae OyKBEHHOTO 0003HAUEHUS TOKA3bIBAET BHICOTY OCH
Bpamienust B MM (100, 112 u T. 1.); OykBbl S, M, L — mocie miudp — ycTaHOBOUYHBIE
pa3Mepsl 1Mo JUIHHE Kopityca (S — cTaHuHa camasi Kopotkasi; M —

npoMmexxyTouHas; L — camas nimunHas); mudpa nociie yCTaHOBOYHOTO pa3mMepa —
YHCJIO TIOJII0COB; OykBa Y — KimmaTuieckoe UCTIOTHEHUE ([T YMEPEHHOTO
KJIMMaTa); mocyeaHssa nudpa — kaTeropus pazmenieHus: | — st paboTs na
OTKPBITOM BO3yX€, 3 — JJIs1 3aKPBITHIX HEOTAIIJIMBAEMBIX TOMEILICHUIA.

Hanpumep. Heo6xoaumo pacumdpoBaTh yCI0OBHOE 0003HAYCHUE IBUTATENS
4A250S84V3.

DTO ABUTATENb YETBEPTOM CEPUU, ACHHXPOHHBIN, KOPITYC MOJTHOCTHIO UYTYHHBIA (HET
OykBeI X), BEICOTa OCH BparmieHus 250 MM, pa3Mepsl KopiTyca 1o JUTHHE S (cambli
KOPOTKHI1), YEThIPEX MOJTIOCHBIN, /I YMEPEHHOIO KIIMMATa, TPEThs KaTEropusl
pa3MeIeHus.

IIpumep. TpexdazHblil aCHHXPOHHBIN NEKTPOJBUTaTENb C KOPOTKO3AMKHYTHIM
potopom tumna 4AP160b6Y3 numeer HOMUHAIBbHBIE TaHHBIE: MOIIHOCTD Pyoy= 11 KBT;

Hanpspkerne Uy, = 380 B; yactora Bpamenus poropany= 975 00/MUH; K.IIJ. uom =
0,855; K03 PUIHUEHT MOIITHOCTH COSQPron = 0,83; KpaTHOCTH yCKOBOTO TOKaly/ liom =
7; KpaTHOCTB ITyCKOBOT0 MOMeHTa My/Myon = 2,0; CTOCOOHOCTH K

neperpy3ke Mmax/Myon = 2,2. Hactora Toka B cetu f; = 50 I'mr.

Onpeneants: 1) noTpedasieMyo MOIIHOCTD; 2) HOMUHANIbHBIH, TyCKOBOW U
MaKCUMaJIbHBINA Bpallatoluie MOMEHTBI; 3) HOMUHAJIBHBIN U TyCKOBOW TOKU; 4)
HOMHUHAJIBHOE CKOJIBLXKEHUE; 5) 4acTOTy TOKa B poTope. PacmmdpoBath ero ycioBHOE
ob6o3HaueHne. O1EeHUTh BO3MOXHOCTh MyCKa JIBUTATENs TP HOMUHAITLHON
HarpysKe, €ClId HalpsKEHUE B CETH NPHU MTyCKe CHU3WIOCH Ha 20%?

Peenue.

1. MoiHoCTb, ToTpediisiemas u3 ceTu

P =Pm = H =12,86 kBm
Do 0,855

2. HoMuHanbHBII MOMEHT, pa3BUBAEMBIN IBUTATEIIEM:

M =955 Pow 955111000 1077 H m
n, 975

2. MakcuMasbHbIA U IyCKOBONH MOMEHTHI:
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M, =22-M_ =22-107,7=237H m
M,=2-M, =21077=2154H -m

. HoMuHaJIBHBIN U ITyCKOBOW TOKWU:

- P. 1000 ~ 111000 ~
o M. COS ¢H0M 1,73 -380 0,855 0,83

] =
HOM \/5 U
=7,0-23,6 =165 A
. HoMmuHainrHOE CKOJIBKEHUE

I, =70 -1
g _mom :1000- 975 —0.025 =2.5 %
n, 1000

. HacroTa TOoKa B poTope
£, =f, -s =50 -0,025 =125 I'y

. YcioBHOe 0003HaUY€HHE IBUTATENS paciin(pPOBLIBAEM TaK: IBUTATENIb YETBEPTOM
CepUH, ACHHXPOHHBIH, C MOBBIIIICHHBIM CKOJIbXXeHHEeM (OykBa P), BeicoTa ocu
BpanieHus 160 MM, pa3Mepbl Kopiryca o JInHe S (caMblii KOPOTKUI),
HIECTUIIOIIOCHBIN, /ISl YMEPEHHOTO KIIMMaTa, TPEThsl KATETOPUS Pa3MEIICHUSI.

. Ilpu cHm>xeHuu HanpsikeHus B cetd Ha 20% Ha BbIBOJIAX JBUTATEIsl OCTACTCS
Hanpsokenue 0,8 U,,,,. Tak kak MOMEHT JBUTATEISI MPOTIOPIIMOHAICH KBaJpaTy
HaIpsHKEHUS, TO

23,6 A;

HOM

F . 2 . 2
MH :(098 IZJHOM) :(098 3820) :0,64
M, U’ 380
Orcrona

M, =064 -M, =0,64 -215,4 =138 H -m

M =1 H -
4TO OOJIBIIIEe 07,7 M Taxum o0pa3oM, IyCK JIBUTATEIISI BO3MOKEH.
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IIpakTnuyeckoe 3ansaTue Ne6

BﬂeKTplfl‘leCKHe MAaIIuHBI IOCTOAHHOI'0O TOKA

3agaua ['eHepaTop MOCTOSIHHOTO TOKAa HE3aBUCUMOIO BO30YKIEHHUS (PUCYHOK
25) ¢ HomuHanbHBIM HanpspkeHneM UHOM u HOMUHAIBHOM 4acTOTOM BpallleHHs n
HOM umeet Ha sikope IPOCTYIO BOJTHOBYIO OOMOTKY, COCTOSIITYI0 M3N MPOBOJIHUKOB.
Yucno nosirocoB reneparopalp = 4, CONPOTUBICHHE OOMOTOK B IEMH SIKOPS TPHU
paboueit TemneparypeXr, metku yroibHo-TpadutoBsie AUIL = 2 B, ocHOBHOM
MarHUTHBIA OTOK . 3HAYCHMS TIEPEUHUCICHHBIX apaMeTPOB MIPUBEICHBI B TAOJIHIIC
6. Tpebyercs omnpeaenuTh s HOMHUHAILHOTO pekmma paboTel renepartopa: IJ1C
sakops Ea, Tok Harpy3ku [HOM (pazMarHu4mBaromyM BIUSHUEM PEAKIUU SIKOPS
npeHedpeyn), moyie3nyo MomHocTh PHOM, anekTpomMarHuTHy0 MOIIHOCT POM u
ANeKTpoMarHuTHbid MoMeHT MHOM.

Tabmuma 6 [lapamMeTpsl TeHEPATOPOB MOCTOSIHHOTO TOKA HE3aBUCUMOTO
BO30YKJICHHUS

Bapuant
[TapameTpsbl
X 1 2 3 4 5 6 7 8 9 10
UHOM,B | 230 | 230 | 460 | 460 | 460 | 115 | 460 | 230 | 230 | 230 | 460
nHOM,

00/MUH 1500 | 2300|3000 |2300|1500| 1000 |2300|1000|3000|2300 2300
> 1, Om 0,175/008|0,17{ 0307 009 |027]0,25]/0,08]|0,14| 0,3
N 100 | 118 | 280 | 240 | 200 | 80 | 270 | 114 | 100 | 138 | 240
®,10-2B6 | 48 | 26 | 1,7 |26 |48 | 45 | 2461|2423 |26

Pemnenue

1 KoHcTpykTuBHBIA KO3 duLHeHT 00MOTKH sikops Ce ¢ ydyeToM TOro, 4to
YHUCJIO Map MapajijiedbHbIX BETBEU MPOCTON BOJTHOBOM 0OMOTKHA = 1

Ce =p-N/(60-a) =2-100/(60-1) = 3,33.
2 D]JIC axopst reHeparopa npu HOMUHAJIBHOM 4aCTOTE BpaIllCHUS

Ea HOM = Ce-®-nHOM =3,33:4,8-10-2-1500= 240 B.

3 Tok sKOpsi B HOMMHAJIBHOM PEXKUME MOXKHO OIPEIEIUTh, BOCIIOIb30BaBIINCH
YPaBHEHHMEM HaIIPSKEHU I TeHepaTopa:

U=Ea-Ia-Xr— AUI,
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OTKYJla TOK SIKOpPSI B HOMUHAIBHOM PEXUME
[aHOM = (EaHOM — UHOM — AUIII)/ Zr = (240 — 230 — 2)/0,175 = 45,7 A.
4 Tlone3nast (HOMHHaJIbHAs1) MOIITHOCTh T€HEpaTOpa

PHOM = UHOM - IaHOM = 230-45,7=10 511 Bt uau 10,51 xBT.

5 DnexkTpoMarHuTHasi MOIIHOCTh F'€HepaTopa

POM = EaHOM: [aHOM = 240-45,7 = 10 968 Bt unu 10,97 xBT.

6 DIEKTPOMAarHUTHBII MOMEHT B HOMUHAIIBHOM PEXKUME

t-nHOM t-1500
MHOM= POM/oHOM= POM/ 30= 10 968/ 30=69,8 H-Mm.

24

3agaya 2.['eHepaTop MOCTOSIHHOTO TOKa MapajljIeIbHOTO BO30YXKIECHUSA
(pucyHoK 29) UMEET HOMUHAJIbHbIE JaHHBIE: MomHocTePHOM,
HanpsokeHneUHOM |, gacrora BpamenussnHOM, conpoTuBieHre 0OMOTOK B IIETH
SKOpsi, IPUBEJIEHHOE K padouel TeMIieparype,Xr, najeHue HanpsKeHUs B LETOYHOM
KoHTakTe napsl meTokAUIL = 2 B, conporuBienue uenu oOMOTKHA BO30yx1eHuArB,
KIIZIT B nHomumHaneHOM pexumenHOM, Tok reneparopalHOM, Toxk B wnenu
B0o30yxkneHusIB, Tok B nenu sikopsslaHOM, 3/1C sikopsEa HOM, snektpoMaruutTHas
MOITHOCTEPOM, 31€KTpOMarHuTHBIA MOMEHT NpPU HOMUHaiIbHOMHArpy3keMHOM,
MOIIHOCTb IPUBOJHOTO
neuratessi P1 HOM. 3Hauenus mepeyucieHHbIX mapaMeTpoB MPUBEACHBI B TAOJINIIE
7. Tpebyercst onpeAenuTh 3HaUCHUS [TapaMETPOB, HE YKa3aHHBIX B TaOuie 7.

Tabnuna 7 [lapameTpsl reHepaTOpOB MOCTOSHHOTO TOKA MapalieIbHOTO
BO30YKJICHHUS

[TapameTphl Bapuant
X 1| 2 3 4 5 6 7 8 9 10

PHOM, kBt 10— 18 45 100 — — 100 18 18
UHOM, B 230, 230 460, 220, — 230 230 | 460, 230 230, 230
nHOM, o6/mMun| 1450— |— | 14501000 29000 — — | 1450} 1500 1450
> 1, OMm 0,3 0,15— — — 0,3 0,15— 03— [
B, Om 150 100— |— 92 120, 100 (— 220— |—
nHOM, % 86,9— 88— 88 88,5 88| 875— |—
[HOM, A — 87— — 97,8 — 87 — H— P+ B
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IB, A — 4— — . 4—  — —
la HOM, A — = 75 — — — — 75 75
Ea, B — 480 240 477 |— — | 480— 240, 220
POM HOM,

kBT — 55— — — 55— —
MHOM, HMm |— 280 525— — 280 | 525(— +— |—
P1 HOM — 23— 21 — — 23— — 21 21
Pemenue

1 HoMuHanbHBIN TOK Ha BBIXOAC I'CHCpAaTOpa

[HOM = PHOM/UHOM = 10 000/230 = 43,5 A.

2 Tok B 0OMOTKE BO30YXKICHHUS

IB = UHOM/rB =230/150 = 1,5 A.

3 Tox B 1ienu AKops P HOMUHAJIBHON Harpy3ke

[aHOM =IHOM + 1B =435+ 1,5=45 A.

25

4 5]1C sKOps B HOMMHAJIBHOM PEXUME
Ea=UHOM + [aHOM-Xr + AUIIl = 230 + 45-0,3 + 2 = 245,5 B.
5 DJIeKTpOMarHuTHasi MOIHOCTh T'€HEPATOpa PU HOMUHAIBHOW Harpys3Ke

POMHOM = Ea-[aHOM = 245,5-45 = 11 047 Br.

6 DNEeKTpOMarHUTHBI MOMEHT r'eHepaTopa B PeKMME HOMUHAJIBHOW HArpy3Ku

- nHOM 71450
MHOM= POM/oHOM= POM/ 30=11 047/ 30=73 H-m.

3apaua 3. JBuratenp MOCTOSHHOTO TOKa TMapajljICIbBHOTO BO30YXKICHUS
(pucyHOK 36) wuMeeT CcleAyIOUME JaHHbIe: HOMHUHaIbHasi MOIHOCTBPHOM,
HAIIPSIKEHUE mutanussUHOM, HOMHWHAJIbHAsA yactora  BpaumeHusinHOM,
COTNPOTHUBJICHUE OOMOTOK B IIEMU SIKOPSIXI, COMPOTHBIICHUE IIENHU BO30YkKAcHUArB,
MajJicHue HamnpsHKeHWs B IIETOYHOM KoHTakTe MmeTokKAUIl = 2 B. 3HaueHus

MIePEUYNCIICHHBIX TAPAMETPOB MPHUBEJACHBI B TAOIHIIE 8.
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Tabnuua 8 [lapameTpsl nBUrateneil HOCTOSHHOTIO TOKA MapaJljIeIbHOTO BO30YXIECHUS

[TapameTpsl Bapunant

X 1 2 3 4 5 6 7 8 9 10
PHOM,
kBT 25 | 15 | 45 | 42 | 18 25 15 | 45 | 42 | 18 | 4,2
UHOM, B | 440 | 220 | 440 | 220 | 220 | 220 | 220 | 440 | 220 | 220 | 220
nHOM,

00/MUH 1500|1000 |1500|1500{1200| 1500 [1000|1500|1500]1200 1500
mHOM, % | 85 |838| 88 | 78 | 84 | 885 [838| 88 | 718 | 84 | 78
> 1, OM 0,150,12/0,18|0,45|0,12| 0,15 |0,12(0,13|0,15|0,12|0,15
B, Om 88 | 73 |88 | 64 | 73 88 /3 | 88 | 64 | /13 | 64

Tpebyercss omnpenenuTs MNOTPeONsIEMBbId JBUraTeieM TOK B  PEXKHUME
HoMUHaNIbHOW Harpy3ku I[HOM, conpotuBnenue myckoBoro peoctataRIIP, npwu
KOTOPOM HayalbHBIA IMYCKOBOW TOK B IIENU SKOps JBUTaTedsl ObLT OBl
paBeH2,5-1aHOM, HauvanbHblli mTyckoBo MOMEHTMII, wuacTtory BpameHusn0 u
TokI0 B peXuMMe XOJOCTOr0 XO0Ja, HOMHHAJIBHOE W3MEHEHHE YacCTOThl BPAILICHUS
SAKOPSI ABUTATENS IIPU cOpOoce HArpy3ku. BausHuem peakiuu sskopsi mpeHeopeyb.

Pemenue

1 MomHocTb, moTpedasieMast ABUraTeIeM IPU HOMUHAIBHON Harpy3Ke

P1 HOM = PHOM/MHOM = 25/0,85 = 29,4 xBr.
26

2 Toxk, moTpeOasieMblil IBUraTeIeM IPU HOMUHAJILHOM HArpy3Ke,
[HOM = P1 HOM/UHOM = 29.4-103/440 = 67 A.
3 Toxk B Lenu 0OMOTKH BO30YKIEHUS

IB =UHOM/rB =440/88 =5 A.

4 Tok B 0OMOTKE IKOpS

[aHOM =THOM - IB =67 -5 =62 A.

5 HavasibHbIN TyCKOBOM TOK SIKOPSI PH 33JJaHHOM KPAaTHOCTH 2,5

[all=2,5-TaHOM = 2,5-62 = 155 A.
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6 TpebyeMoe COnpOTUBIICHUE 1IENH SIKOPS MPU 3a]aHHON KPATHOCTH
MyCKOBOTO TOKa 2,5

Ra =RII P + Zr = UHOM/Iall = 440/155 = 2,83 Owm.

7 ConpoTUBJIEHUE ITyCKOBOTO peocTaTa
RITP=Ra-%2r=2,83-0,15=2,68 Om.

8 OJIC sikopst B pe’KMMe HOMUHAIBHOU HAarpy3Ku

EaHOM = UHOM — [aHOM-Zr — AU = 440 — 62-0,15 — 2 = 428,7 B.
9 13 Beipaxenus Ea = CE-®-n onpeaenum

CE-® = Ea/n =428,7/1500 = 0,285;

OTHOULIEHUE KO3 (ULIUEHTOB

CM/CE = [pN/(2-m-a)])/[pN/(60-a)] = 9,55,

CJIEIOBATEIIbHO, B IAHHOM CIIy4ae

CM-® =9,55-CE-® =9,55-0,285 = 2,72.
27

10 HavanbHbIi MyCKOBOW MOMEHT MPH 33JIaHHOW KPATHOCTHU ITyCKOBOIO TO-
Ka 2,5

MII =CM-®-lall =2,72-155 =422 H-m.

11 MoMeHT Ha Bay JBUTaTelsl P HOMUHAIBHOM HarpysKe

n-nHOM 1500

M2 HOM= PHOM/®wHOM= PHOM/ 30 =25000/ 30=159 H-m.

123neKTpOMarHuTHBIE MOMEHT MPYU HOMUHAIBHOM Harpy3Ke

- nHOM -1500
MHOM=P5M HOM/oHOM= POM
HOM/ 30 =26579/ 30=169 H-m,

rac 3JICKTPOMArduTHAs MOITHOCTD IIPpHU HOMMHaJIbHOM Harpys3kKe



POM HOM = EaHOM [aHOM = 428,7-62 =26 579 Br.

13MoOMeEHT XO0JI0CTOro X0/1a
MO = MHOM — M2 HOM =169 — 159 =10 H-m.
14 Tok sSIKOpsl B peKUME XOJIOCTOTO XOa
[a0 = MO/(CM-®) =10/2,72 = 3,68 A.
15 B]JIC sikopst B pexkume xojoctoro xoaa (mpuaumaeM AUILL = 0)
Ea0 = UHOM —1a0-X r =440 —3,68:0,15 =439 B.
16 YactoTra BpanieHus IKOps B PEKUME XOJIOCTOTO X0Aa
n0 = Ea0/(CE-®) = 439/0,285 = 1540 06/muH.

17 HoMuHanbHOE M3MEHEHUE YaCTOThI BPAILICHUS JBUTATENS TPU cOpoce
Harpy3Ku

AnHOM= n0 -nHOM 100 = 1540 1500 - 2.66 %.

nHOM 1500
28

3amaua 4. B tabnuie 9 gaHbl 3HaueHUs TapaMETPOB ABUTATENSI TOCTOSTHHOTO
TOKa HE3aBUCHUMOT'0 BO30YXJICHUS: HOMUHAJIbHAs MOIITHOCTH ABUrateasPHOM,
HanpsbkeHue nutanud nenu skopaUHOM, HanpsbkeHue nuTanus 1enu
B030yxnennsiUB, yactoTra BparieHus skopsi B HoMHHaJIbHOM pesxkumenHOM,
COTPOTHUBJICHUS IIENHU SKOPSXT U 1IeN BO30YXIeHusrB, mpuBenennbie k paboueit
TeMIIeparype, MaJIcHUE HAIPSHKEHHUS B IIETOYHOM KOHTAKTE IIPU HOMHUHAJIBHOM
tokeAUILl = 2 B, HoMuHanbpHOE U3MEHEHHE HANPSIKEHUS pU cOpoce
Harpy3kuAnHOM = 8,0 %, Tok sikops B pexkume xosioctoro xoaal0. Tpebyercs
onpeaenuTh Bce BUAbI noteps U KII/[ nBurarens.

Ta6nuna 9 IlapameTpsl 1BUTaTENICH MOCTOSHHOTO TOKA HE3aBUCUMOTO BO30YKIECHUS

Bapuant
[TapameTpbl
X 1 2 3 4 5 6 7 8 9 110
PHOM, kBt 25 | 40 | 53 | 75 | 16 11 40 | 53 | 75 | 16 | 11
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UHOM, B 440 | 440 | 440 | 440 [ 220 | 220 | 440 | 440 | 440 | 220 | 220
UB, B 220 | 220 | 220 | 220 | 220 110 | 220 | 220 | 220 | 220 110
10, A 6,0 | 75| 8,0 |10,8] 8,7 58 | 75 | 8,0 (108 | 8,7 | 5,8
2 r, OMm 0,30|0,17|0,12|0,70|0,18 | 0,27 | 0,17 (0,12 (0,70 | 0,18 {0,27
rB, Om 60 | 55 | 42 | 40 | 60 27 55 | 42 | 40 | 60 | 27
nHOM,

00/MUH 2200{1000{2360|3150(1500 | 800 |1000|2360|3150(1500 800
Pemenue

1 YacroTa BpalllICHHUA B PCIKUMC XOJIOCTOT'O XOda
n0 = nHOM:-[1 + (AnHOM/100)] = 2200-(1 + 8/100) = 2 376 06/MHH.

2 DJ1C sikops B pexkuMe XO0JI0CTOro Xo/a (1majJeHueM HanpsHKeHUS B IIETOYHOM
KOHTaKTe TMpeHeOperaeM BBUJy €ro HE3HAUUTEIbHON BEJIMYMHBI B PEKUME
XOJIOCTOTO X0/1a)

Ea0 = UHOM - 10-X r =440 - 6-0,3 = 438,2 B.
3 MOMEHT B peXKUME XOJIOCTOr0 X0/1a
1-2200

MO = Ea0-10/w0 = 438,2-6/30 = 10,6 H-m.

4 MOMEHT Ha BaJly JBUTATENS B pEKUME HOMUHAJIBHON HAarpy3Ku

n-nHOMm-2200

M2 HOM= PHOM/wHOM= PHOM/ 30= 25 000/ 30=108,5 H-m.
29

5 DneKTpOMarHuTHBIA MOMEHT JIBUTATEINs IPU HOMHUHAIBHON Harpyske
MHOM =MO0 + M2 HOM = 10,6 + 108,5=119 H-m.

6 BHGKTpOMaFHI/ITHaH MOIIHOCTDb ABUTATCIIA B PCIKUMC HOMMHAJIbHOM Harpy3kKu

t-nHOM 7t-2200

POM HOM= MHOM' oHOM=
MHOM- 30=119- 30=27 490 Br.

7 3/1C sikops B peKUME X0JIOCTOrO X0/1a MOKHO TTpeacTaBuTh Kak Eal =
CE-®'n0, oTtkyna

CE-® = Ea0/n0 = 438,2/2 376 = 0,185,
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Ho Tak kak CM/CE = 9,55, to CM-® =9,55-CE-® =9,55-0,185 =1,77.

W3 BhIpaxeHUs 2IEKTPOMAarHUTHOTO MOMEHTA B PEKUME HOMUHAIBHOU
Harpy3Ku

MHOM = CM-®-1laHOM
OIIPEJENNM 3HAYCHHUE TOKA SIKOPSI B PEKUME HOMUHAIBHON HAarpy3K1
[aHOM = MHOM/(CM-®) = 119/1,77 = 67 A.

8 CYMMa MAardvMTHBIX 1 MCXaHUYCCKUX IMMOTCPDb ABUTATCIIA IPOIIOPHHOHAJIbHA
MOMCHTY XOJIOCTOI'O X044

-2 376

PMATI'H + PMEX = M0-®0 =10,6- 30=2 644 Br.
9 DnekTpruyeckue MOTEPH B IS OOMOTKH SIKOPS

PaD =12aHOM-Xr = 672:0,3 = 1 347 Br.

10 DnexTpuyeckre NOTEPH B IIETOYHOM KOHTAKTE SAKOPS

PIII O = [aHOM-AUI = 67-2 = 134 Br.

11 MomHOCTh, TOABOAUMAS K LIETH SIKOPSl, B HOMHUHAJIBHOM PEXKUME
P1aHOM = UHOM-IaHOM = 440-67 =29 480 Br.

12 Tox B 0OMOTKE BO30YKACHUS
IB = UB/rB =220/60 = 3,7 A.

30

13 MoIHOCTG B 11K BO30YKICHUS
PB = UB:IB =220-3,7 = 814 Br.
14 MomHOCTh, moTpediisiemMasi IBUTATENIeM B PSKMME HOMHUHAIBHON HArpy3KH,

P1 HOM = P1aHOM + PB = 29 480 + 814 = 30 295 Btunu 30,3 xBT.

15 KIIJI nBuraresns B HOMUHAIBLHOM PEKUME

nHOM = (PHOM/P1 HOM)-100 = (25/30,3)-100 = 82,5 %.
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3agauya 5.B Tabmune 10 mpuBeneHbl JaHHBIE KaTajora Ha JIBUTATEId
MOCTOSTHHOTO ~ TOKa  HE3aBUCHUMOTO  BO30yknmeHus cepunll: HOMuHambHas
MontHocTbPHOM, HOMUHAJILHOE HaNpsDKEHUE, HOABOJIUMOE K e
axops, UHOM,HomunansHas wactota BpanieHuasnHOM, KIIJ| psurarensmHOM,
CONPOTUBRJICHUE IIENH SIKOps, MPUBEICHHOE K pabodeit Temmeparype,Xr. Tpebdyercs
OTPENCIUTh CONMPOTHUBJIICHUE J100aBOYHOrO pe3ucropar/l, KOTOpBIA cieayer
BKJIFOUHUTH B IIEIb SIKOPSI, YTOOBI MPHU
HOMMHAJILHOW HAarpy3Ke JBUTaTessl 4acToTa BpaileHusa akops coctasuia 0,5 nHOM;
MIOCTPOUTh €CTECTBEHHYIO M MCKYCCTBEHHYIO MEXAHWYECKHUE XapaKTEPUCTHUKHU
JIBUTATEJIA.

TabmumalO
[TapameTpbIABUTaTENEHUIIOCTOSHHOTOTOKAHE3aBUCUMOT 0BO30Y K neHusicepunl 1
Tun UHOM, mHOM,
PHOM, xB1|B nHOM, 06/muH % > 1, OM [BapuaHt

JIBUTATEJIS]
2110200L 7,1 220 750 83,5 0,48 X
2110200M 20 440 2200 90 0,28 1
211P200M 30 440 2200 90 0,22 2
211P200L 20 220 1000 85,5 0,18 3
21TH225M 37 220 1500 86,5 0,07 4
211P225M 10 220 500 74,5 0,58 &)
2110180M 17 440 3000 90 0,31 6
21TH225M 37 220 1500 86,5 0,07 /
211P225M 10 220 500 74,5 0,58 8
2110180M 17 440 3000 90 0,31 9
2110200M 20 440 2200 90 0,28 10

Pewenne Bapuanta ¢ qeurarenem 2110200L.

1 Toxk B 1enu AKops B pexkuMe HOMHUHAIIbHON Harpy3ku npu nHOM = 750
00/MUH

[aHOM = PHOM/(mHOM-UHOM) = 7,1-103/(0,835-220) = 38,6 A.
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2 DJIC B pexxrMe HOMUHAIBLHOM Harpy3ku (MajeHueM HaMpsHKCHUS B
HIETOYHOM KOHTaKTe IpeHeOperaem)

EHOM = UHOM - [aHOM-Xr = 220 — 38,6-0,48 = 201,5 B.
3 YacToTa BpaleHus UACAIBHOIO X0JI0CTOr0 X012
n0 = nHOM-(UHOM/EHOM) = 750-(220/201,5) = 820 06/MuH.

4 HoMuHaIbHBIA MOMEHT Ha BaJly ABUI'aTCJIA

n-nHOM w750

M2 HOM= PHOM/wHOM= PHOM/ 30 =7 100/ 30=90 H-m.

[To mosy4eHHBIM JaHHBIM CTPOUM €CTECTBEHHYIO MEXaHHUYECKYIO
XapaKTEPUCTHUKY (pUCYHOK 53, rpaduk 1).

PucyHok 53 — MexaHn4yeckue XapakTEpUCTUKU JABUTATENS TOCTOSTHHOTO TOKA
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5 YacToTa BpauieHusl IpHu BKIOYEHUHU pe3ucTopa rl]
n'=0,5 nHOM = 0,5-750 = 375 06/muH.

[1o BBIUMCIIEHHBIM JIaHHBIM CTPOUM HUCKYCCTBEHHYIO MEXaHHUECKYIO
XapaKTEPUCTHUKY JIBUraTess (CM. pucyHok 53, rpaduk 2).

6 ConportusieHue pesucropa rlj
rJl = (UHOM/IaHOM) [1 —n'/n0] - X r =

= (220/38,6)-[1 — (375/820)] — 0,48 = 2,61 Om.

JlaGoparopHas pabora Nel OmnpenencHre 3HaYCHUS
COIIPOTHUBIICHHUS C IIOMOIILIO aMIIEpMETpa U BOJIbLTMETPA.

[Topsimok BBIMIOJIHEHUS PA0OTHI.

1. CoGpath cxemy coriacHo puc. 1.

muf 470 Q; R1 — pesncrop 330 Q; R2 — peaucrop
posaunufi nprbop 43101; PV — xowfinumposas-
Huft nprbop LI4342.

B T Pec. |

2. IlogkmrounTh cxemy K UICTOYHUKY nuTanus 0-15B 1 ycTaHOBUTH HanpsKeHHE Ha
BxoJie cxemsl 10B.

3. Pyuky nepeMeHHOro pesucropa Ro moouepéaHo ycTaHOBUTH B KpaiiHee JIEBOE,
CpelHEe U KpaliHee MPaBoe MOJI0KEHHE, 3aHECTH B POTOKOJI UCIIBITAHUI MOKa3aHUs
npu6opos U u |.

4. PaccunTarh 3HaU€HUE CONIPOTUBIIEHUSI UCCIIENYEMOTO y4acTKa LENu TPEX
nosioxkeHuit pyukuRo o dhopmyie:
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R1,2=U / |

5. Onpenenutsb cpenee apuGMeTHISCKOE 3HAUCHUE PE3YIIbTATOB TPEX HAOIIOACHUI
o popmyuie: R1,2cp=R1,2"+R1,2"+R1,2*

/3
6. Beruucinutb a0CONIOTHBIE MOTPEITHOCTH U3MEPEHUS COMPOTUBIIEHUS METOJIOM,
amIepMeTpa U BOJIbTMETpa JIsl KaXJI0TO MOJI0XKeHus pyuku Ro mo ¢popmyre:

A=R1,2cp-R1,2
7. BBIYMCIIATH OTHOCUTEIIBHBIE TOTPEIIHOCTH KOCBEHHBIX H3MEPEHUIN
CONIPOTHBJICHHUS yUYacTKa Ienu 1o GpopmyJie:

0=A-100/ R1,2¢cp

8. JlaHHbIE PaCYETOB 3aHECTU B MPOTOKOJI.
9. Cnenath BBIBOJIBI MO paboTe.

JlabopaTopHas padbota Ne2 MccnenoBanre nociea0BaTeIbHOTO
COCMHEHUS MPUEMHHUKOB JIEKTPOIHEPT UM U TIPOBEPKA MaACHUS
HaIpsHKEHUS Ha OTJEIbHBIX MPUEMHHKAX 1O 3aKOHYy OMa.

HOpHJIOK BBITIOJIHEHU A pa6OTBI.

1. CoGpaTh cxeMy coriacHo puc. 2.

PA{
wf R
-

| o

;\?
npuGop 43101; PV1 — xomBusmposawiit npu-

-m 100 Q; R2 — peancrop 27 Q. R3 — pesn-
= crop 470 Q.

Pre. 2

|
®
D

Puc.2

61



2.13mepuTth BOIbTMETPOM oO11Iee MaieHre HanpsikeHuss U Ha mocienoBaTe IbHOM
coeauHenun npuéMHUKoB R1, R2 1 R3 1 Ha KaX10M U3 HUX U 3aHECTH PE3YJIbTaThI
VU3MEpPEHUH B IPOTOKOJL.

3. 3Meputh amnepMeTpoM oOIIKi TOK ernu | 1 pe3ynbTaT U3BMEpEeHUs 3aHECTH B
MIPOTOKOIL.

4. PaccunTath majicHUE HAMIPSKEHUS HA OTJICIBHBIX TPUEMHUKAX 10 3aKkoHy Oma Jist
yuactka nenu: U1=1-R1, U2=1-R2, U3=I-R3 u cpaBauth nomydennsie 3Hauenus U1,
U2, U3 cusmepeHHBIMH, CIeTaTh BBIBO/I.

5.0npenenuth ob1Iee maaeHrue HanpsbkeHus: UHa mociie1oBaTeIbHOM COSMHEHUT
pUEMHUKOB dHEpTuH 110 2 3aKoHy Kupxroda:

U=U1+U2+U3
Y CPaBHUTH NOJyuyeHHOE 3HaueHue U ¢ n3MepeHHbIM

6. /laHHbBIE pacYETOB 3aHECTU B MIPOTOKOII
7. Cnenatb BBIBOJBI IO paboTe.

JlaGopaTtopHuas pabota Ne3 [IpoBepka nepBoro 3akona Kupxroda 115 mapanienpbHOro
COCTUHCHUS MPUEMHHUKOB JICKTPUICCKON DHEPTHH.

[TopsimoK BBITOJIHEHUS PaOOTHI.
1. CobOpaTh cxemy corjlacHO puc. 3.

N

N
H—t

PA

R R2 RS

L
p 43101; RI — peancrop 33 kQ; R2 7

<
W

i R3 — peancrop 10 kQ:
 Pre. 3

&
— <>

2.IloakimrounTh cXeMy K UICTOYHUKY nuTanus 0-15B u ycTaHOBUTH HanpsiKEeHUE Ha
BXOJie cxeMEI 15B.
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3. 3aMeputh amnepMeTpoM OOIIWKA TOK B HEPA3BETBIEHHON YaCTH AJIEKTPUUYECKOM
LEMU U 3aHECTU PE3YJIbTaThl U3BMEPEHUN B TAOIHILY.
4. zameputh noouepénno ammnepmerpoM Toku 11, 12, 13, nporekatomue uvepes
npuémuuku R1, R2, R3 u 3aHecTu pe3ynbTaThl U3BMEPEHUN B TaOJIHILY.
S.Paccunrath cuily TOKa B HEPA3BETBJIEHHOW YaCTH LIEMH T10 IIEPBOMY 3aKOHY
Kupxroda:

I=11+12+13

6. CpaBHUTH MOJYYEHHOE 3HAUYCHHUE C U3MEPECHHBIM
7. JlaHHBIE PACYETOB 3aHECTH B IIPOTOKOJI
8. CrenaTh BBIBOJIBI IO padoTe.

JlaGopatopHas padota Ne4 Mzmepenne pab0oThl MOIIIHOCTH MIOCTOSTHHOTO TOKa

[Topsimok BeITIOIHEHUS paOOTHI.

1. CobOpaTh cxemy coriacHo puc.4.

BIPWH 7 D i

7 Q2

nhop i npn-
: 43101: PV1 — xoxGuin o'lnmm
—.‘W | k. R2 — peancrop 1 14

Pae. 4

2.JloakimrounTh cxeMy K UCTOUHUKY nutanus 0-15B
3. Beruncnauts o611ee COnpoTUBIEHUE MOCIEI0BATEILHOTO COSAMHEHNS PE3UCTOPOB
o gopMmyie:

R =R1+R2
4. CHATB OKa3aHMsI IPUOOPOB U BBIUMCIUTH MOIIHOCTb, TOTPEOIIIEMYIO
NOCJIEA0BATEIbHBIM COEJUHEHUEM PEZUCTOPOB MO GOpMYyJIE:

P=U1-I1=I12-R=U12/ R

5. CoGpath cxeMy corjacHo puc. 5.
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Paid

wGon 43101; PV1 — xoxGuunposakih opa:
KQ; R2 — peswcrop .

anm

6. CHATH NOKa3aHus TPUOOPOB U 3aHECTH B TAOJIHUILY.
7. BeruucnuTh o0111ee ConpoTUBIIEHNUE NapaJljIeIbHOTO COEMHEHUS PE3UCTOPOB IO

dbopmye:

R"=R1.R2 / R1+R2

8. BBIYHCIIUTH MOIIIHOCTH, MMOTPEOIISIEMYI0 TTapaJlICIbHBIM COSTMHEHHUEM PE3UCTOPOB
o opMmyie:

P=U2:12=122-R"=U2?%/R"
8. Beruncnuth paboTy 3JEKTPUUECKOTo ToKa 3a BpeMs t=10minmo dopmyse:
A=P-t

9. Pe3ynbTathl n3MEpeHU U BBIYUCIICHUN 3aHECTH B TAOJHILY.
10. CnenaTh BBIBOJIBI TIO MPOICIIAHHOM padoTe.

JlaGopaTtopHas paborta Ne5 HccnenoBanue SBICHHS dJIEKTPOMAarHUTHOW WHIYKITUN U
CaMOUWHTyKIIUH.

[Topsiiok BeIMOIHEHUS PAOOTHI.

1. CoGpath cxeMmy coriacHo puc. Sa.
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——————— )

Rl — peswcrop 33 kQ; R2 — pesncrop | kO, 22 kQ: R3 — ro

680 Q; TV — imaysremiocTs, TPaHC satop Ti: VT! — vpammet
KT315A: VDI — anon KAS10A; PS! — ocanaaorpad
Pue. 5a

2. IlogaTe OT reHepaTopa CUrHaJIOB MPSIMOYTOJIBHBIE UMITYJIbChI AMIUIATYA0U 2B,
yactotor 50200111

3. 3meputh aMINIATYy Ay HaNpsDKEHUsS Ha pe3uctope R2 mpu pa3HbIX HOMHHAJIAX
uHAYKTUBHOCTH TV1.

4. I3MepuTh JJIUTETbHOCTh UMITYJICOB Ha pe3uctope R2 npu pa3nuyuHbIX
3HAYCHUSAX.

5. [loscCHUTH OCUMIIOTrPAMMBI.

6. 3/1C caMOMHAYKIIMU ONIPEAECTISECTCS BHIPAXKECHUEM:

E=Ldi / dt

Pewmenue storo nuddepeHnanbHOro ypaBHeHUs: UMEET BU/L:
E=En-e

7. Cnenatb BBIBOJBI IO paboTe.

JlabopaTtophas pabota Ne6 UccnenoBanue sMeKTpUYECKON 1IENMU IEPEMEHHOTO TOKa ¢
AKTUBHBIM U MHIYKTUBHBIM COIPOTUBIICHUSIMU

[TopsiioK BBITIOTHEHUS Pa0OTHI.

1. Cobpath cxemy coryacHo puc. 6.1 puc 7.
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vo/

Lal

- L — fpa);\w“va V2

KTHBROCTH ~— warop TV, susoan 4=—8;

HEpOBANNEA npit 43! PVl — xouémmpoumml
llpm 1143426?— pcump 100 2
Puc. 7 o

2. [MoakimounTh CXeMy K TeHepatopy Tpéxdaznoro HanpsokeHus kiemm O u A
gacTtoTod 5-10kI 1.

3. U3meputsb cuity Toka B 1ienu |, HanpsikeHre Ha BxoJie cxeMbl U 1 najenue
HanpspbkeHui Ha akTuBHOM Ua 1 MHIyKTUBHOM UK CONPOTUBIICHUSIX.
4.Pe3ynbTaThl U3BMEPEHUM 3aHECTH B TAOIUILY

5. BbIUHUCIUTD MOJHOE COMPOTUBIICHHUE IEKTPUUYECKOM 1ienu 1o popmyie:

Z=Ull
6. [lommHOE CoMpOTHBIIEHNE KaTyIIKH HHAYKTUBHOCTH ZK TI0 (hopmyie:

Zx=Ux/I
7. I3MepuB aKTUBHOE CONMPOTHBIICHHE RK KaTYIIKH ¢ TOMOIIBI0 KOMOMHHPOBAHHOTO
npubopa, ONpeaeIUTh HHIYKTHBHOE COMPOTHBICHHE KAaTYIIKU 110 (hopMyJIe:

Xi=,/ Zx’Rg?

8. IHIyKTUBHOCTH KaTyLIKU 1O (hopmyie:

L=X1 / onf

9. ComnpotuBiienre RaakTMBHOTO y4acTKa ey 1o GopMyIie:

Ra=Ua/I
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10. AKTMBHO€ COTIPOTUBJIEHUE JICKTPUUECKOMN 1IN

R=Ra+Rk
11. AKTUBHYIO MOUIHOCTB, IOTPEOISIEMYIO B 3JIEKTPUUECKOM LIeTH, IO (hopMmyIie:
P=I2-R
12. PeakTUBHYIO MOIIHOCTb LIEMH:
13. [oaHy10 MOIITHOCTH 1IETHU:
S=/ P2+Q2

14. Yron capura ¢a3s B Henu:

cos@=P/S, p=arccosP/S
15. JlanHble pac4€TOB 3aHECTH B TAOJIHILY.
16. I1o pe3ynpTaTaM H3MEPEHHUN U pacUETOB IMIOCTPOUTH BEKTOPHYIO AUATPAMMY .

JIaboparopnas padora Ne7 McciaenoBaHue 3€KTpUUECKOM 1IeTTH

IICPCMCHHOI'O TOKA C aKTHBHBIM U €MKOCTHBIM COIIPOTHUBJICHUAMMU.

[TopsiIOK BBIMOJTHEHHS PAOOTHI.
1. Cobpath cxemy coriiacHo puc. 8.

PAl

XOMOMUNpOBARUEA npuGop A3101; PVI — woulawiposasiui
t . ’ . , 470 0
_.u4342; Cl sospencarop O wb; i CINCTOP W4V 32

2. TloakrouuTh cXeMy K reHepaTopy Tpéx(a3zHoro HAMPSHKEHUS, UCTIONb3YS KIEMMBbI
O u A, gactotoii ot 5 10 10 I 1.

3. I3MepuTh Crily TOKA B DJICKTPUYECKOM TN, HANPsHKEHUE Ha BXOJE CXEMbI, Ha
aKTUBHOM COIPOTHUBIICHUHU U Ha KOHJICHCATOPE.

4. BeIUUCTUTE: TIOJIHOE COTMPOTUBIICHUE DIIEKTPUUECKOH 1IenH 1o popmyie:

Z=Ul/I
EmkocTHOE conpoTuBiieHne 1ienu 1no Gopmyie:
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Xc=Ur/I
AKTHBHOE COMPOTHUBIICHHE IIENH 110 hopMyJie:
R=Uc/I
AKTHBHYIO MOITHOCTb IIEIH 10 popMyie:

P=I2-R
PeakTrBHYIO0 MOIIIHOCTH LIETIH TIO (hopMmyIe:

Q=|2'XC
HOJ'IHYIO MOIIIHOCTH ILICIIA 110 (I)OpMy.]'Ie:

5= P2

VYroin casura ¢a3s B LeNH:
cos¢=P/S, p=arcos P/S

5. Pe3ynbTatrhl BRIUMCICHUIN 3aHECTH B TaOJIHILY.
6. [IocTpouTh BEKTOPHYIO AUarpammy.

JlabopaTopHas padora Ne8 IIpoepka 3akona OmMa npu
MOCJIEI0BATEILHOM COCAMHEHUN aKTHUBHOT'O COMPOTUBIICHMUS,

WHJIYKTUBHOCTU U EMKOCTH (PE30HAHC HANIPSKEHUH).

[TopsiioK BBIMOJTHEHUS PAOOTHI.
1. Cobpath cxemy coriiacHo puc. 9.

A
&———
g
c -
PAl — xowGusuposammui uputop LI4342; PVl — xomOmumponatii
Illl)llﬁop 3101; I — xarymxa wnayxrsnmocty (rpanchopmarop TVI, »uf

Au A-8); BRI — peancrop 470 Q; Cl1 — xongencarop 0,1 pF

L Puc. 9

2. TlopkmrouuTh cxeMy K kiaeMMaMm Tpéxdaznoro reneparopa O u A.

3. Bpamas pyuko#t perynmupoBku yactoTsl [ T4, 1oOUTHCS pe3oHaHca.

4. U3meputsh TOK 1enu |, HanpsbkeHnue Ha KoHType U, HanpsbKeHi Ha KOHJEHCATOpe
U HarnpsbkeHue Ha karymke Uk u konaeHcaTtope Uc

68



5. Beranciuth no pesyibraram usmepenuit Zi, Xc, Xi, Ur, Uy, P, S, coso, ¢ no
dbopmynam:

Z1=Ux/I, X1=\/_ ZvPR?, Xc=Uc/l, Ur=I‘R, Uw=Il-X1, P=Ur1, S=U"I,
cos@=P/S, ¢=arcos P/S.

6. Pe3ynbrarhl u3MepeHnit U BBIYUCICHUN 3aHECTH B TaOJIHILY.

7. Cnenathb BBIBOJBI IO MPOJIEIAHHOMN padoTe.

JlabopatopHas padota Ne9
[TapannensHOE cOeTMHEHNE MHIYKTHBHOTO M éMKOCTHOTO CONIPOTUBIICHHIA (PE30HAHC

TOKOB)
HOprI[OK BBITTIOJIHCHUHA pa6OTBI.
1. Cobpathb cxemy coryacHo puc. 10.
DA
p = P/ T ™ G"(//
- Cf |
' 4 R e 24
L R
EEIREN ) Wi
2 '
O e =
PAl — npu xomGmmposanuuft 43101, PVI — npuGop monGRiEpOBA U
L4342, '&‘602- nplﬁr‘n sxoxOunnposaiuit 43101; TVI — tpancopuaiop
1’!‘ C! xosugencarop 3300 pF

Puc, 10

2.C nmoMo1Ip0 KOMOMHUPOBAHHOTO TPHUOOpa U3MEPUTH CONPOTUBICHUE KATYIIKH
WHIYKTUBHOCTHU R1.
3. IoakimrouuTh cxeMy K kiiemMaM TpéxdazHoro renepatopa A u O.
4. N3amepuTth HanpspkeHue koHTypa U, Tok kaTymku |t v Tok koHaeHcaTopa Icnpu
BKJIItOUeHUU EMKOCTH 3300 nkD.
5. Beraucnuth mo pesynbpraram m3mepenuit: Zi, Xi, Xc, R, cose, ¢t, P, Smo
dbopmynam:

Z1=U/h, Xi=, ZeRe, Xc=Ul/Ic

cosp=RvZ1, ¢i=arcos RvZ1, P=I*"Ri, S=U"1

JlaGoparopHas paboTa o u3ydeHuto TpéxdazHou 1enu Npyu COeTUHSHUH B 3BE3]1Y
1. CobOpath cxeMy COTJIaCHO PUCYHKA
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1 : T /5Af

~=0

PAl — xom6unnpoBaHuslii npuGop 43101; PV1 — KOMOHHHPOBAHHLIH npHGOp
114342; R1 — pesucrop 470 Q, 680 Q; R2 — pesuctop 680 Q, 680 Q;
R3 — pesucrop 1 kQ, 680 Q; SAl — TymGnep TM1-1.

Puc. 12

2. TogxmrounTh cxemy K KieMMaM TpEx(a3zHoro reneparopa
CoeauHuTh B 3B€31ly C CHMMETPUYHOM HArpy3Koi BO BcexX TPEX (a3zax.
4. VI3MepuTh NHHEMHbIE U (Da3HbIE TOKU U HAIIPSHKEHUS], IPOBEPUTH

COOTHOILIEHHS MKy JINHEUHBIMU U (Da3HBIMU HAMIPSKEHUSIMHU [IPU
BKJIIOYEHHOM U BBIKJIIOYEHHOM HYJIEBOM IIPOBOJIE.

w

CooTHOIIEHUS ITPU COEAUHEHNHN B 3BE3/Y:

lp=11, Ur=\3 Ud

5.M3meHuTh Harpy3Ky B azax Tak, 4ToObI BO Bcex TpExX (hazax Obuia pa3zHas
Harpyska.

6 . I3meputhb nuHelHbIe U (a3HbIe TOKU U HAMPSKEHUS, IPOBEPUTD

COOTHOIICHUS MEXTy (ha3HBIMU U JTUHEHHBIMU HAMPSHKEHUSIMU TTPU BBIKITIOYEHHOM U
BKJIFOYEHHOM HYJIEBOM IIPOBOJE.

JlabopaTopHas paboTa 1o u3yueHuro Tpéxda3Hou 1enu MPU COSTUHEHUH B
TPEYTOJIbHUK

5. Cobpatb cxeMy COIJIaCHO pUCYHKa
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PAl — kom6unnpoBaHHH# mpuGop 43101; PV1 — KOMOHHHPOBAHHBIH NMPHGOP
114342; R1— pesucrop 470 Q, 680 Q; R2— peancrop 680 Q; R3 — pesncrop
680 Q, 1 kQ.

6. IMogxmrounTh cXxemMy K KiaeMMaM TpEX(a3zHoTo reHeparopa

7. CoelMHUTDH B TPEYTOJIHLHUK C CHMMETPUYHON W HECUMMETPUYHOU HArPy3KOM
BO BceX TpEX ¢azax.

8. UsmepuTh uHeliHbIE U (a3HbIE TOKU U HANPSKEHUS, IPOBEPUTD
COOTHOIICHUS MEXAY JTUHEUHBIMU U (ha3HBIMU HATIPSKEHUSIMU

CooTHoIIeHuS IIpu COCAMHCHUU B TPCYTI'OJIbHUK:

lb=\3 I, U= Ud

HccaenoBanue AJl ¢ KOPOTKO3aMKHYTBIM POTOPOM.

[{enb paboOTHI:

DKCnepUMEHTAILHOE OTPE/IEIICHIE MEXaHUUECKUX U PA00UYHNX XapaKTEPUCTUK
ACHHXPOHHOTO JICKTPOJABUTATENS C KOPOTKO3aAMKHYTBIM POTOPOM.

1. Onucanue Moaeny CTeHA.
Mopens 1abopaTOpHOTO CTEHA COACPIKUT:
--MO/I€JIb UCCIIETyEMOT0 aCHHXPOHHOTO DI ¢ KOPOTKO3aMKHYTHIM POTOPOM M;

--maT4uK ckopoctu(taxoreneparop T1) u mpubop, MOKa3bIBAIOIINI CKOPOCTh
BpaIllCHUs IBUTATENIS B 00/MUH;

--JIaTYMK MOMEHTA COTPOTUBJICHUS Ha Baiy asuratens JIM u mpubop,
MOKa3bIBAIOIIMN BEJIMYMHY MOMEHTA CONPOTUBIICHUS B HM;
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--0110k n3MepuTenbHbIil BU ¢ BoabTMETpOM, aMIIEpMETPOM U BATTMETPOM;
--aBTOMATUYECKUI BBIKJIIOYATENIb(aBTOMAT) A;

--IycKaTeab MarHuTHbeid [1M;

--IyJbT yrpasienus 1Y

--ocriuiorpad.

duaekTpoasurarenb M
DIEeKTPOABUTATEIIb—ACUHXPOHHBIA ¢ KOPOTKO3aMKHYTHIM POTOPOM

M3MeHeHne Harpy3Ku JBUTaTesiss(MOMEHTa COMPOTHUBIICHUS Ha Bally)
OCYHIECTBJISIETCS] HAYXKaTHEM KJ1aBulll 3 U 4.

JlaT4yMk CKOpPOCTH.

I[aT‘-II/IKOM CKOPOCTH ABJEACTCA TaXOI'CHCPATOP TF, KOTOpBIﬁ KCCTKO COGI[I/IHéH C
BaJIOM ABHUTaTCIIA. HanmeeHHe TaXOrcHepaTopa MpornopuruoOHaIbHO CKOPOCTH
BpalllCHUA ABUTaATCIIA.

[Tpubop, MOaKITIOUEHHBIN K TaXOT€HEPATOPY, TOKA3BIBAECT BEIIMYUHY CKOPOCTHU
BpallleHUsI IBUTATENs B 00/MUH.

JlaTuuk momenTa JIM

MOMEHT CONPOTUBIICHHS Ha Baly ABUTATENS U3MEPSETCA C IOMOLIBIO TATYUKA U
npeoOpa3yeTcs B AIEKTPUUECKUI CUTHAI—HANPsKEHUE.

[Tpubop, MOaKITIOUEHHBIN K JATYUKY, TOKA3bIBAET BEIMUYNHY MOMEHTA
comnporuienusa 8 HM
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ABTOMAaTHYECKHNH BBIKJIIOYATE]IH A

BxiroyeHue U BBIKIHOYEHUE aBTOMATa OCYIIECTBIISIETCS HAXKATHEM KIIABUIIH A.
CocrostHuEe aBTOMaTa XapaKTepU3yeTCsl PACIION0KEHUEM 3aKPAIECHHOTO
IPSAMOYTOJIbHUKA.

HaxoxneHue 3aKkpaieHHOro nNpsAMOYTrOJIBHUKA BBEPXY COOTBETCTBYET BKIFOUEHHOMY
COCTOSIHUIO aBTOMaATa.

MarnuTHbIi nyckareas IIM

MarHuTHbIN ITyCKaTEIb—pPEBEPCUBHBIN.
Bx1r04€HHOMY COCTOSIHMIO ITyCKaTENsl COOTBETCTBYET CBEUEHUE TPEX UHANKATOPHBIX
namn. [Ipu BratoueHnn(Brepén) Ha ABUraTeNb NOJAETC TPEXPa3HOE HAIPSHKEHNE

npsMoit mocneaoBarenbHocTH daz A-B-C, a npu BrimtoueHuun(Ha3an) —oopatHoi A-
C-B.

HyabT ynpasaenus ITY

[TynbpT ynpaBiaeHUS UIMEET TPY KHOIIKH:

B—(Bnepén)—=xnaBuiia B

H—(na3an)—=xnaBuma H

C—(crom)—xkmnaBuia C

BxroueHue 1 BBIKITIOYCHHE Ty CKATENsI OCYIIECTBIISICTCS] HAKaTHEM Ha
COOTBETCTBYIOIIYIO KJIABHIITY.

baok usmepureasnsii BU

B 6:10xe BU naxonsrcs:

--BOJIETMETP, U3MEPSIONIUI JTUHEIHOE Hanpshkenue U,

--aMIiepMeTp, u3Mepstonuit Tok ¢dassl ctatopa ld;

--BaTTMETP, U3MEPSAIOIINI MOLITHOCTb OJHOU (a3bl Pd;

--JIaTYMK TOKA, HAPSLKEHHE HA BBIXOJIE KOTOPOT0, MPOMOPIMOHATIBHO (Pa3HOMY TOKY
cTaTopa.

Ocumwiorpadg.

Ocuunorpad IBYXJIydeBOM mpeaHa3HaueH JJIsl BU3yalbHOTO HAOIIOICHUS 32
VM3MEHEHNUEM TOKA U CKOPOCTH JIBUTATEIIA.

BrixoiHOoe HanpspKeHWE JaTYMKa TOKa M01aéTCs Ha MepBhIi BXO ocimuiiorpada, a
HanpspKEHUE TaXOT€HEPAToOpa, NPONOPLMOHAIIBHOE CKOPOCTH JIBUTATEII—Ha
BTOpOi. Ha skpan ocumiiorpada HaHECEHa CeTKa, KaKaash KJIeTKa KOTOPOn
coepKuT 8*8 Touek.

Pa3BépTka ocmmiorpada BKIIOYAaeTCs PY BKIIFOYCHHUH ITyCKATEelIs.
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2. 3aganue.

1. 3apucoBarh KpUBbIE U3MEHEHUS TOKA U CKOPOCTHU JBUTATEINS MPHU MycKe(BIiepén) u
(Ha3a/) MpYU MOMEHTE CONMPOTHUBIICHUS PAaBHOM HYIIO(TIPU IMyCKE BXOJIOCTYIO).

2. OnpenenuTth MyCKOBOKM MOMEHT Ml IBUTaTelIs.

3. 3apucoBaTh KpUBbIE U3MEHEHUS TOKA U CKOPOCTHU ABUTATEIS MPU ycKe(BIEPEN) U
(Hazan) mpu MoMeHTe corpoTusiieHust pasHoM (0,55—0,6)Mr.

4. CHATh MEXaHUYECKYIO U paboune XapaKTepPUCTUKH JBUTATETIS.

5. Ilo OKCIICPUMCHTAJIbHBIM JAHHBIM IIOCTPOUTH MCXAaHUYICCKYIO XadPAKTCPUCTUKY
JABHUI'aTCJIA. (3aBI/ICI/IMOCTB CKOPOCTH BpallICHHUA OT BPAaIldrOIICIo MOMGHTa).

6. [ToctpouTh paboune XapaKTEPUCTUKH JIBUTATEIIS.

(IToctpouth Ha 0JTHOM T'padrKe 3aBUCHMOCTH CKOPOCTH BpAILICHHS, TIOTPEOIIEMOT0
U3 CETH TOKa, BPalaOIIero MOMEHTA, CKOJIbKEHUS, KOd(PPUIIMEHTa MOIIIHOCTH U
KIIJI oT mone3Hoi MOIIIHOCTH Ha Bay).

3. lloaroroBka k j1adopaTopHoii padore.

[Ipu moATOTOBKE K BBHIMOJHEHUIO J1a00OPAaTOPHOUM pabOThl HEOOXOAUMO MPOPadbOTaTh
TEOPETUUYECKHUIN MaTepual Mo CIeAYIOIINM TeMaM:

--yCTPOWCTBO W MPUHIIMI JICUCTBHS ACHHXPOHHOTO JIBUTATEJIS;

--CBOMCTBO CaMOPETyJIUPOBAHUS,

--9HEPTreTUUECKHUE TUarpaMMbl;

--3JIEKTPOMArHUTHBI MOMEHT;

--ME€XaHWYEeCKHEe U pabouyne XapaKTepUCTUKU ACHHXPOHHOTO JIBUTATENS,

--ITyCK aCHHXPOHHOT'O JIBUTATEISI.

J11s1 3anucu pe3ysIbTaToOB U3MEPEHHM MOArOTOBbTE TabJIUIly 1O popMe:

M I n P1 P2 S COSQ n

H-M A O06/mMuH | kBT kBT

M—Bpamarommui MOMEHT JBUTaTEIIs;
I=lp—rox nBuTrarens;

N—CKOPOCTh BpallleHNS,
P1=3P¢}—moTtpebdisiemast MOIIHOCTb;
P2=M-n/9550—mMornHoCTh Ha Bay;
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S=(nl1-n)/nl—ckoamxkeHue;
cosp=P1/+/3 Ul—ko3(pduImesT MOIHOCTH;
N=P2/P1—x03¢pHUIMEHT 10JI€3HOTO eHCTBUS.

4. IlopsiioK BBIMOJHEHUSA JTA00PATOPHOH padoOThI.

BoinosiHeHune MEPBOro NMyHkTa 3aajaHusl.

1. HaxxaB kmaBuiry A , BKIIOUYUTE aBTOMATHYECKHM BBIKITIOYATeNb. Y O€IUTECH B TOM,

YTO MOMEHT CONPOTHUBIIEHUS PABEH HYJII0. ECIIM MOMEHT CONPOTHUBIIEHUS HE PABEH
HYJII0, KnaBuuieit 4 ycranosure M=0.

2. HaxaB knaBuity B, BKIIOUMTE ABUTATENb. 3apUCYITE KPUBBIE TOKA H CKOPOCTH
IIPU ITyCKe ABUraTess (Brepén) BXOIOCTYIO.

3. OcTaHOBUTE JIBUTaTENb, HAXKaB KiaBuiry C.

4. Haxxas knaBuiny H , Bkitounte qBUraTesb. 3apUCyilTe KpUBBIE TOKA U CKOPOCTH
IIPU MyCKe JBUrartess (Ha3aj) BXOJIOCTYIO.

5. OcTa”HOBUTE OABUTATEND.

BoinosiHeHue BTOPOIo MYHKTA 3a/ITaHUA.

1. Haxxumas Ha knaBuiny 3 , yCTAaHOBUTE MAKCHMaJIbHOE 3HAYEHHE MOMEHTA
conportusieHusi, pasuoe 1000HM.

2. BkirounTe ABUraTeb, HaXkaB kiaBuiny B wim H.

3. Haxxumas Ha kjaBuiy 4 yMEHBIIIATE MOMEHT COITPOTUBIICHUS U CJICAUTE 3a
TOKOM JIBUTATENSA U CKOPOCThIO. Kak TOJIBKO pOTOP ABUTATEINSI HAYHET BPaAIAThCS,
BEPHUTECH K MPEbIAYIEMY 3HAYCHHUIO MOMEHTA U 3aMUIIUTE €ro. DTO U OyAeT
IIyCKOBOW MOMEHT ABUraTens Mir.

BrinosiHeHHEe TPeThEro MyHKTA 3a1aHUs

Tperui MyHKT 3aaHUS BBITTOJIHIETCS aHAIOTUYHO MEPBOMY. TOJIBKO MOMEHT

COTPOTHUBJICHUS TIEPE]T ITyCKOM JIBUTATEIIA CIEAyeT YCTAHOBHUTH B Mpejeiax OT
0,55Mn go 0,6M.

BrinosiHeHHe YeTBEPTOro MYHKTA 3aJaHUS.
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1. 3anycture aBuratens (Bnepén) BXOJIOCTYI0. 3aNUIIUTE MOKa3aHUsl TPUOOPOB.

2. YBennurBass MOMEHT COTIPOTHBIICHHUS OT HYJISA 0 MAKCUMYyMa, 3aIHIIuTe
MoKa3aHusi IpruOOpPOB.

3. OcTaHOBUTE IBUTATEND.

4. TIoBTOPUTH OMBITHI, 3aIlyCTUB JIBUraTeb (Ha3am).

ABNFATEND
HCCJIQ)IOBaHI/Ie ACUHXPOHHOTO ABHUTATE/ISA ¢ KOHTAKTHBIMHU KOJbIIAMH.

eab padoThI:

DKCIEpUMEHTATBHOE ONPE/ICICHUE MEXAaHUYECKUX XapaKTePUCTUK ACHHXPOHHOTO
JIBUTATEJISI C KOHTAKTHBIMH KOJIbIIAMU(JIBUTATEIISI C Pa3HBIM POTOPOM).

1. Onucanue MoaeId CTEH/AA.

Mopaenb 1a60paTOPHOTO CTEHAA COACPKUT:

--MO/I€JIb UCCIIETyEMOI0 ACHHXPOHHOTI'O JIBUTATEIISI C KOHTAKTHBIMU KOJIbLIAMH M;
--KOMaHIOKOHTpOJLIEp KK

--MarHuTHBIN KOHTpOoJIEP MK;

--SIUKU conpoTuBieHui SC;

--aT4yuK ckopocTu(taxoreneparop T1') u mpubop, MoKa3bIBAOIINI CKOPOCTh

BpallleHUsI IBUTaTENs B 00/MUH;
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--JIATYMK MOMEHTA COMPOTUBJICHUS Ha Baiy asuratens JAM u npubop,
MOKa3bIBAIOIINI BEJIMUMHY MOMEHTA CONpOTUBIIeHUS B HMm;

--0J10k U3MepuTenbHbIi BU ¢ BoIbTMETpOM, aMIIEpMETPOM U BATTMETPOM;
--aBTOMATUYECKHI BBIKIIFOYATEIb (aBTOMAT) A;

--0CHHUJIIoIrpa

. . * O UM
' ‘oo [VEY
. .
m f
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3 (:;E._./'(ﬁ [', a ) li}{p“"

daekTpoaBuraresab M.

DIIEKTPOABUTATEIb—ACUHXPOHHBIA ¢ KOHTAKTHBIMU KOJIBLIAMH.

B poTop ABuUraresns BKJIIOYEHbI CONPOTUBIIEHUS, IPEICTABICHHbBIE B BUJIE SLIUKOB
conpotusienuit SC.

CraTtop 1 poTOp ABUTATENS, a TAKXKE SIIUKU COMTPOTUBIICHUI COeTMHEHBI KaOesIMu C
MarHuTHbBIM KOHTpoJuiEpom MK.

N3meHeHune Harpy3Ku JBUraress (MOMEHTA COPOTUBIICHUS HA BaJTy)
OCYUIECTBIISICTCS HAXKaTHEM KiaBuil 3 u 4.

MaruuTHbIi KOHTpOJLIEP MK

C IIOMOIIBIO MaroHuTHOI'O KOHTpOJ'IJ'Iépa OCYHICCTBIIAROTCA HCO6XOI[I/IMI>IG
IMCPCKIIIOUYCHU B CTaTOpHOf/JI n pOTOpHOﬁ LCILIX SJICKTPOABHUIATCIIA. HepeKJ'IIOLIeHI/ISI
B CHJIOBBIX LCIIAX ITPOU3ZBOAATCA KOHTAKTOPAMH, PACITIOJIOKCHHBIMUA B MK, KaTylIKH
KOTOPBIX IMOJYYarOT HUTAHUC YCPC3 KOHTAKTLI KOMaHI[OKOHTpOJIJIépa.

Hanpspkenue Ha ctaTop ABUTATENsI MOAAETCS Yepe3 KOHTAKTOPhI HAllpaBICHUS
(Bmiepén) u (Ha3an).

B nonoxxenuu 0 pydyku KOMaHJOKOHTPOJIEPA KOHTAKTOPHI HAIIPABICHUS
BBIKJIFOUEHBI, HAMPSXKEHUE HA CTATOp JABUTATEIS HE MOCTYIAET.
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[Ipu noBopoTe pyuKkr KOMaHAOKOHTPOJIEPA B HAIIPABJICHUH (BIEPEN) BKIIOUAETCS
COOTBETCTBYIOIINI KOHTAKTOP HANPABJICHUS U HA CTATOP JBUTATEINS MOJAETCS
TpéxdazHoe HaNpsLKEHHUE MPSMOM TociieoBaTenbHoCcTH (ha3 A-B-C.

[Tpu BKJIIOUEHNH KOHTAKTOpa HAMpaBJeHMs (Ha3a) Ha CTATOp JBUraTelIs NOIaETCs
HanpspKeHue o0paTHoi mocnenoarensHocTH a3 A-C-B.

O nmoaaydc HalpsKCHUA Ha CTAaTOP YKa3bIBACTCA CBCUCHUCM MHIUMKATOPHLBIX JIAMII.

Komanpoxonrposiép KK

CKOpOoCTb IBUTATENS U HAIIPABJICHUE BPAIICHUS OMPEACIISAIOTCSA MOJOKEHUEM PYyUKH
KOMAaHIOKOHTPOJUIEDA.

B ncxonnoM monoxxenuu (nojioskenre-0) IBUTaTeb BHIKIIOUEH. J{J1s BKIIOUCHHS
JIBUTATEJIS CICAYET IMMOBEPHYTh PYUKY KOMAHIOKOHTPOJUIEPA B OJHO U3 MOJIOKEHHUIN
(1—4).

Jns BkimroueHus (Brepén) U yCTaHOBKH PYYKH KOMaHIOKOHTPOJUIEPA B HY)KHOE
MOJIO’KEHHE CIIeyeT HaKUMaTh KiaBuiy B, a s BkimtoueHus (Hazan)—kiiasunry H.
Pa3ron aBuratesns qo/DKEH HAUMHATHCS BCET A M3 UCXOHOTO MOJIOKSHUS
nojoxxenue 0).

[Ipu BBIKIIFOYEHUH aBTOMATa M 3aTE€M MOCJIEAYIOIIETO €ro BKIOUYCHUS, s
BKJIFOUECHUS IBUTATEIIA CIEAYET BHAYAJIE BEPHYTh PYyUYKY KOMAaHJIOKOHTPOJLIEpA
Ha)kaTueM Ha xkiasuinu B mnu H B ucxogHoe monoskeHue.

JlaTyuk cCKOpOCTH.

JlaTunkoM ckopocTu siBisieTcst Taxoreneparop TI', KOTOpbIi :KECTKO COEAUHEH C
BAJIOM JABurareiist. HanpsbkeHne TaxoreHeparopa nponopuuoHaIbHO CKOPOCTH
BpAILICHUS] IBUTATENS.

[Tpubop, MOaKITIOUEHHBIN K TaXOT€HEPATOPY, MTOKA3hIBAECT BEIIMYUHY CKOPOCTH
BpallleHUsI IBUTATENs B 00/MUH.

JaTunk momenrta J{M.

MOMEHT CONPOTUBIICHUS HA Bajly ABUTATEI U3MEPSIETCS C IOMOIIBIO TaTYMUKA U
npeodpaszyeTcs B AJEKTPUUECKU curHai—Hanpsikenue. [Ipubop, moakirouEHHbIN K
JIATYUKY, TOKA3bIBAECT BEJIMYMHY MOMEHTA CONPOTUBIIEHUS B H-M.

ABTOMATHYECKHH BBIKJIIOYATEIb A.

BxitoueHue 1 BBIKIIIOUEHUE aBTOMATA OCYIIECTBIIACTCS HAXKAaTUEM KJIaBUIIU A.
CocrosiHMe aBTOMAaTa XapaKTepru3yeTcsl PaCOIOKEHUEM 3aKpaIlIEeHHOTO
MpAMOYTOJIbHUKA. HaxoxxaeHre 3aKkpalieHHOro MpsIMOYTOJIbHUKA BBEPXY
COOTBETCTBYET BKIIFOUEHHOMY COCTOSTHUIO aBTOMATA.
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biok uzmepureabubiii BU

B 010xe BU Haxoasarcs:

--BOJIbTMETP, U3MEPAIOLINH JIMHENHOE HamnpsbkeHue U,

--aMIIepMETp, U3MEPAIONINi TOK (a3sl cTaTopa ld;

--BaTTMETP, U3MEPSAIOIINI MOLTHOCTb OJHOU (a3bl P;

--JTaTYMK TOKA, HAMPSDKEHHE Ha BBIXO/I€ KOTOPOTO, MPOTMOPIHMOHAIBHO (Pa3HOMY TOKY
cTaTopa.

Ocuwiorpadg.

Ocuunorpad IBYXJIydeBOM MpeaHa3HaueH JJIs BU3yalbHOTO HAOIIOICHUS 32
W3MEHEHHEM TOKa U CKOPOCTH JABUTATEJIS.

BrixogHoe HanpspKeHHEe JaTuuKa TOKa MoaaéTcsl Ha TepBhI BXOJ ociiuiuiorpada, a
HaIpsDKCHUE TaXxoreHepaTopa, MpornopIHOHAIBFHOE CKOPOCTH JIBUTaTeII—Ha
BTOpOil. Ha 3xpan ocrumiorpada HaHeceHa ceTKa, KaK/1as KJIeTKa KOTOpoi
coJiepKuT 8*8 Touek.

Pa3BépTka ocmmmiorpada BKIFOYAeTCs MPU BKIIFOYCHHUH ITYCKATEIIA.

2. 3apanue

1. 3apucoBaTh KpUBbIE U3MEHEHUS TOKA U CKOPOCTHU JIBUTATENS TP MyCKe
(Brep€ ) BXOJIOCTYIO MPH MEPEBOJE PYUYKH KOMaHIOKOHTPOJLIEPa U3
noJioskeHus O B moyoxxenue 4.

2. OnpeaenuTs 3HAYEHUS ITyCKOBOTO MOMEHTA JBUTATEIISI ITPU BCEX
MOJIOKEHUSAX PYYKH KOMaHJJOKOHTPOJUIEPA.

3. CHATh MEXaHUYECKUE XaPAKTEPUCTUKHU JIBUTATEIIS AJIS1 BCEX MOJI0KEHHUI
PYYKH KOMaHJIOKOHTPOJUIEpA.

4. Tlo sxcriepUMEHTAIbHBIM JTaHHBIM IMOCTPOUTh MEXaHUYECKHE
XapaKTEPUCTUKH ABUTATENs (3aBUCUMOCTH CKOPOCTH BpAILICHUS OT
BpAIIIAIOIIET0 MOMEHTA).

3. lloaroroBka K J1abopaTopHoi padore.

[Ipu moATOTOBKE K BHITIOJHEHHUIO JTA0OPAaTOPHOU PabOThI HEOOXOIUMO MPOPaOOTATh
TEOPETUUECKHUIN MaTepual Mo CIEAYIOIINM TeMaM:
--yCTPOWCTBO W MIPUHIIUI JICUCTBHS aCHHXPOHHOTO JIBUTATEJIS;

--CBOMCTBO CaMOpPETYJIUPOBAHUS,
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--OHCPICTHUUYCCKUC TUarpaMMabl;

"E)J'ICKTpOMaFHI/ITHHﬁ MOMCHT,

--MCXaHHNYCCKHUC U pa60‘II/IC XApPaKTCPUCTHUKHU aCHMHXPOHHOI'O ABUTI'aTCIIA,
--IIYCK aCHHXPOHHOI'O ABUT'ATCIIA.

Jiis 3anucH pe3yabTaToOB U3MEPEHH OArOTOBbTE Ta0IHUILy 110 (hopme:

Hanpagiienue BpameHus [Tomoxenne KK
M I n P1
H-M A O6/MuH kBT

M—Bpamarommui MOMEHT JBUTATEII;
I=lp—rox nBurarens;

N—CKOPOCTh BpallleHNS,
P1=3P¢}—motpebisiemast MOIIHOCTb.

4. IlopsAIOK BBINOJHEHUSA J1a00paTOPHOI PadOThI.
BbinosiHeHUe MepBOro MyHKTA 3aIaHNUS.

1. HaxxaB kiaBuiry A, BKIIFOUWTE aBTOMAaTUYECKUN BBIKIIIOUATENb. Y O€IUTECH B TOM,
YTO MOMEHT CONPOTHUBJIEHUS PABEH HYJII0. ECIIM MOMEHT CONPOTUBIICHHS HE PABEH
HYJI0, Ki1aBuiien 4 ycranopure M=0. 2.
Haxxumas Ha kiiaBuiy B nepeBeauTe pyuky KOMaHAOKOHTPOJUIEPA U3 MOJ0KeHHs
B ITOJIOXKEHUE 4.

3. 3apucyiiTe KpuBbIE TOKA U CKOPOCTH NPHU MyCKE JBUTATENS (BIEPET) BXOJIOCTYIO.

4. OcraHoBuTe ABUTaTeNb. s 3T0ro, HaxkuMas Ha kiasuiry H, BepHuTe pyuky
KOMaHJOKOHTPOJUIEPA B nosioxkenue 0.

BoinosiHeHue BTOPOIo MYHKTA 3a/TaHUA.

1. Haxxumas Ha kiiaBuily 3, yCTAHOBUTE MaKCUMaJIbHOE 3HAYEHUE MOMEHTA
conportusieHus, paaoe 1000 HM.

2. Haxas knaBuity B, moBepHuTE pyduKy KOMaHAOKOHTPOJIIEPA B MOJOKEHHE 1.
Haxxumas Ha kiiaBuIly 4, yMEHbIIANTE MOMEHT CONIPOTUBIIEHUS U CIEAUTE 32 TOKOM
JBUTaTeIIsl U CKOPOCTHIO.

Kak TonpK0 poTOp ABUraTesns HAYHET BPAIlAThCsl, BEPHUTECH K IIPEABIAYIIEMY
3HAQYEHUIO MOMEHTA U 3aMMIIUTE €TO.

370 1 OyJeT MMyCKOBOM MOMEHT JiBUraTesiss M npu JaHHOM COIPOTUBJIEHUH POTOPA.
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3. OcTaHOBUTE ABUraTElb, IEPEBEAS PYUKY KOMaHAOKOHTPOJIEPA B nosioxkeHue 0.
Y cTaHOBUTE MaKCUMAJIBHOE 3HAYEHNE MOMEHTA CONPOTUBIICHUS. Y CTAHOBUTE
KOMaHJOKOHTPOJUIEP B MOJIOKEHUE 2 U ONPENICIIUTE ITyCKOBO MOMEHT.

4. AHaJOTUYHO OIpeeIUTe 3HAUCHUS ITyCKOBOI'O MOMEHTA JJISl BCEX IPYTHX
MOJIO’KEHUH KOMaHIOKOHTPOJLIEPA, OCTAaHABIMBAS IBUTATENlb IEPEBOJIOM PYUKU
KOMaHJJOKOHTpOJUIEpa B nosioxkeHue 0.

BoinosiHeHune TPETHEro MyHKTa 3alaHuA.

1. YcranoBuB pyuky KK B nonoxenue 0, ycTaHOBUTE 3HAUEHHE MOMEHTA
COIpOoTHBIIEHUS paBHOE 0.

2. 3al'IYCTI/ITe ABHUI'aTCJIb BXOJIOCTYIO, YCTAHOBHB KK B HYKHOC ITOJIOKCHHUC.

3. YBenuuuBass MOMEHT COMPOTUBIICHUS 10 MAKCUMAIHHOTO 3HAYCHHUS, 3aMMChIBANTE
MoKa3aHusi MpuOOPOB.

4. OnbIThI MOBTOPUTE ISl KaXXA0r0 noJioxkeHus pyuku KK.
HasnaueHue Ki1aBuIi:

3—YyBeNIMUYEHNE MOMEHTA COTPOTUBIICHUS;
4—yMeHbIIEHHE MOMEHTA CONPOTUBIICHUS;
A—BKIJIIOUCHHE U BBIKIIOUYEHNE aBTOMATA;
B—T110BOpOT pyuky KOMaHIOKOHTPOJUIEPA «BIEPETN;
H—moBOpoT pyukn KOMaHAOKOHTPOJJIEPA «HA3ATY.
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JlaGopaTopHasi paboTa 1mo onpeaeJeHuI0 MOIIHOCTH, KO3 PUIMEeHTa MOIITHOCTH

B 1leNHN MepeMeHHOro TPéx¢a3Horo Toka

HOCJIC,[[OB&TCJIBHOCTI) BBIITOJIHCHU A pa6OTBIZ

1. C nomomuipio KOMOMHUPOBAHHOTO PUOOpPa U3MEPUTH AKTUBHOE

COIIPOTHUBJICHUE KATYIIEK WHAYKTUBHOCTH R*
2. CobOpatb cxeMmy COTJIaCHO PUCYHKOB.

A B 7 0
?
PAT
i / SA/
L L2 L3 ol
@
R1 R R3
) Py

PAl — xomobunnposannsii npubop 43101; PV] — kom6unupoBaHHE mpuGOpP

114342; L1..L3 — xarymka HHAYKTHBHOCTH (TpaHcdopmartop TV, BHIBOAH

1—3); R1 — pesucrop 680 Q, 100 Q; R2 — pesucrop 680 2, 2,2 kQ;
R3 — pesucrop 680 Q, 10 kQ.

R3

-8

A 8
7
PAT
SA
L L2 6 i
@
R R
)

PAl — xomOunnpoBannmit npubop 43101; PV] — xomO6uuuHpoBaHHbf mpu6Op

114342; L1..L3 — xarymka HHAYKTHBHOCTH (TpaHcdopmatop TV, BHIBOAH

1—3); R1 — pesucrop 680 Q, 100 Q; R2 — pesucrop 680 Q, 2,2 kQ;
R3 — pesucrop 680 Q, 10 kQ.

3. IogxmounTh cxemy K KiemmaM TpéxdazHoro reneparopa.
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4. Nzmeputs ToK | 1 Hanpspkenue Ud B kaxkioi (aze npu CHMMETPUIHON U
HECUMMETPUYHON Harpy3Kax ¢ BKIIFOUEHHBIM U BBIKITFOYCHHBIM HYJIEBBIM
IIPOBOJIOM.

5. Bwraucauts no pesynbpTatam usmepenuii: Rd, Pd, S, cosd, S, P.

N no dopmynam Rp=R+ R*, rne R- conporusnenus R1, R2, R3.
Pd=Id>-Rd, Sp=Ud-1d, cosd¢=Pd/Sd

U1 CUMMETpUYHOM Harpy3ku: S=3S¢; P=3P}

U1 HECUMMETPUYHOU HArpy3ku: S=S¢q1+ Sb,+ Sbsz; P=Pd+ Pdo+ Pds

JlaGopaTopHasi padoTa 1o paclIMpeHHUI0 MPeAeJIOB H3MEPEHHs ¢ OMOIIbI0
TpaHcdopMaTopos.

[TocnenoBaTELHOCTD BBIOTHEHUS pA0OTHI:
1. CobGparb cxeMy COTrJIacCHO PUCYHKa

V4 78/ V7.4
O NN\ /"
v s i
Rx,
J
[ 4
PA] — xomGuHHpOBaHHbI npuGop 43101; PA2 — KOMOHHHDOBaHHBIH NpHGOP

[14342; Ru — pesucrop 680 Q; TVI — tpancdopmarop TI.

2. TMogxmounts cxemy K kiemmaM A, O reHepaTopa TpEX(PazHOTO HAIPSHKCHHUS.

3. CHATbh OKa3aHUs TPUOOPOB.
4. Paccuutarh kodduiment Tpancopmaiu TpaHchopmaropa mno ToKy:

K=12/11=W1/W2;
I'me W1, W2-4ancio BUTKOB IEPBUYHON M BTOPUIHON OOMOTOK
TpaHcpopmaropa,
11, 12-TOK MepBUYHON ¥ BTOPUYHOM IIETTH.
5. CpaBHUTH C TaHHBIMU TpaHCchOpMaTOpA.

Kpurepun oueHuBanus TeKyuied arrecTaluu
KpuTtepun oieHMBaHUs CEMHMHAPCKOT0 3aHATHS.
Kpurepun onenku "5":
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- 00ydJaromuiicsi TIOKa3bIBaeT TIIYOOKOE W TOJHOE 3HAHWE W TMOHUMaHHWE BCEro 00BEMa
MIPOrpaMMHOT0 MaTepuaia, oJHOE MOHMMAaHUE CYIIIHOCTA pacCMaTPUBAEMbIX TTOHSTUH, SIBIICHUN U
3aKOHOMEPHOCTEM, TEOpUiA, B3aUMOCBSA3EH;

- YMEET COCTAaBUTh IOJHBIM M TMPaBUJIBHBIM OTBET HAa OCHOBE M3YyUYEHHOIO MaTepuaa,
BBIJICTISITH TJIABHBIE TIOJIOKEHHUS, CAMOCTOSITEIBHO MOATBEPKAAaTh OTBET KOHKPETHBIMU MPUMEPAMU,
dakramu;

- CaMOCTOSITEILHO M apIYMEHTHUPOBAHO JIe1aTh aHalINu3, 0000IIeH S, BEIBOIBL;

- yCTaHaBIMBATh MEXIPEIMETHbIE (HA OCHOBE paHee MPHOOPETEHHBIX 3HAHWM) W
BHYTPUIIPEIMETHBIE CBA3H;

- TBOPYECKHU MTPUMEHSATD MOTYyUYEHHBIC 3HAHUS B HE3HAKOMOM CUTYaIlNH;

- TIOCTIEIOBATENbHO, YETKO, CBSA3HO, OOOCHOBAaHHO M 0€30IIMO0YHO H3j1araTh y4eOHBIi
MaTepua;

- JlaBaTh OTBET B JIOTUYECKOW IOCIIEJOBATEILHOCTU C HCIOJIb30BaHUEM MPUHATOM
TEPMUHOJIOTUH;

- IeN1aTh COOCTBEHHBIE BHIBOJIBI;

- (opMyIHpOBaTh TOYHOE OTMPECIICHUE M HCTOJIKOBAHUE OCHOBHBIX MOHSTHIA, 3aKOHOB,
TEOpUI;

- W3JlaraTh MaTepuaj JUTEPaTYPHBIM S3BIKOM, MPABUIBLHO W OOCTOSTEIHHO OTBEYATh Ha
JOTIOTHUTEIIbHBIE BOMPOCHI IIPETIOAaBaTers.

- CaMOCTOSTEIBHO W PAIMOHAILHO WCIIONIB30BaTh HATJISIHBIE TIOCOOWSI, CIPAaBOYHBIC
MaTepuaibl, y4eOHUK, TOTIOTHUTEIbHYIO TUTEPATypy, IEPBOUCTOUHUKH;

- IPUMEHSATh CUCTEMY YCJIOBHBIX O00O3HAYEHUU IMPU BEACHHUH 3aMKMCEH, COMPOBOXKIAIOIINX
OTBET;

- UCTIOJIb30BAHME JIJISl JOKA3aTEIbCTBA BHIBOJOB M3 HAOIIOACHUHN U OIBITOB;

- CaMOCTOSITENIbHO, YBEPEHHO U 0O€30IIMO0YHO MPUMEHSET MOJTYYCHHbIC 3HAHUS B PELICHUH
mpo0JieM Ha TBOPUYECKOM YPOBHE;

- JOmycKaeT He Ooyiee OJHOrO Henou€Ta, KOTOPBIM JIETKO HCHPAaBIseT MO TPeOOBAaHHUIO
penoaaBarers.

Kputepun ouenku "4":

- 00yyJaromuiics JeMOHCTPUPYET 3HAHUSI BCETO U3YYEHHOTO MPOrPaMMHOT0 MaTepHana;

- Ta€T MOJIHBIM U IIPABUWIIBHBIA OTBET HA OCHOBE U3yUYEHHOW TEOPHH;

- JOMyCKaeT HE3HAYUTENIbHbIE OMMOKA W HEAOYETHI MPU BOCHPOU3BENCHUU H3YyYEHHOTO
MaTepuana;

- Ia€T HEMOJIHbIE ONPEIETICHUS TOHATUH;

- HeOOJbIIINE HETOYHOCTH TPHU HCIOIB30BAHUM HAYYHBIX TEPMUHOB WM B BBIBOJAX U
00001IeHHAX U3 HAOIIOACHUN U OIBITOB;

- MaTepuaj H3JaraeT B ONPEJCIIEHHOM JIOTMYECKOW IIOCIEeI0BaTEIbHOCTH, IPH 3TOM
JOTyCKaeT OJHYy HerpyOyro omuOKy uiau He Ooyiee ABYX HEAOYETOB U MOXKET WX HCIPABUTH
CaMOCTOSITEIILHO TIPH TPeOOBAHWHU WJIU TIPU HEOOJIBIIION TTOMOIIU TTPETI01aBaTEeIs;

- B OCHOBHOM YCBOWJI Y4€OHBIM MaTepual, MOATBEPkKAAeT OTBET KOHKPETHBIMU MTPUMEPaAMU;

- MPAaBWJILHO OTBEYAET HA JIOTIOJHUTEIbHBIE BOMPOCHI MPENOaaBaTENsI.

- YMEET CaMOCTOSITEJIbHO BBIACIISTH IJIaBHbIE TOJI0KEHHUS B U3YUYEHHOM MaTepuale;

- Ha OCHOBaHWM (AaKTOB W TIPUMEPOB 0O0OOIIAECT, JeiaeT BBIBOJBI, YCTaHABIWUBACT
BHYTPHUIIPEIMETHbBIE CBA3H;

- MPUMEHSIET MOJTyYCHHBIE 3HaHUsI Ha MPAKTHKE B BUJION3MEHEHHOW CUTYaIlUH,

- coOmroaeT OCHOBHBIE TMpaBWJIa KyJbTYphl YCTHOM pEUYd U COMPOBOKIAIOMICH
MMCbMEHHYIO, HCTIOIB3YET HAyUYHbIE TEPMHUHBI,

- He 00Ja7aeT JOCTATOYHBIM HABBIKOM PabOThI CO CIPAaBOYHON JHUTEPATYpPOU, yUSOHHUKOM,
MEPBOMCTOYHUKAMHU (TIPAaBWIIBHO OPHUEHTHPYETCs, HO padOTaeT MEIJICHHO), JIOMyCKaeT HerpyObie
HapYIICHUS MTPaBUI 0OPMIICHHS MUCbMEHHBIX padoT.

Kpurepun onenkn "3":

- YCBOWJI OCHOBHOE COJIep)KaHHME Y4eOHOTrOo MaTepuana, MMeeT MpOoOeNbl B YCBOCHHH
MaTepuaa, He PEMsSTCTBYIONMINE JaTbHEHIIIEMY YCBOSHUIO MPOTPaMMHOT0 MaTepuraa;
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- MaTepHall u3j1araeT HECUCTEMATU3UPOBAHHO, ()parMEHTApHO, HE BCET1a MOCIIEA0BATENBHO;

- TIOKa3bIBACT HEJOCTATOYHYIO C(OPMHPOBAHHOCTH OTACIBHBIX 3HAHMA M yMEHUH; -
BBIBOJIbI 1 000OIIICHHS apryMEHTUPYET ¢1a00, AOMYyCKAaeT B HUX OIIMOKH.

- JONYyCKaeT OIMMOKM M HETOYHOCTH B HCHOJIB30BAHWM HAYYHOW TEPMHHOJIOTHH,
OIpeieNIeHus IOHATHH JaeT HEJOCTaTOYHO YETKUE;

- HE HCIIOJIb30BAJl B KAayeCTBE JIOKA3aTENbCTBA BBIBOABI M 0000LICHHUS M3 HAOIIOJCHUH,
(akTOB, ONBITOB WJIM JIOIYCTUJ OIINOKY NP UX U3JI0KEHUH;

- HMCIBITHIBAET 3aTPYAHEHUS B NMPUMEHEHHM 3HAHUN, HEOOXOIUMBIX IJIsl peIICHUs 3ajad
pas3INYHBIX TUIIOB, NPU OOBSICHEHUM KOHKPETHBIX SIBJIEHUI Ha OCHOBE TEOPUH M 3aKOHOB, WM B
HOJTBEPKICHUH KOHKPETHBIX MPUMEPOB MPAKTUYECKOTO IIPUMEHEHUS TEOPUH;

- OTBEYAEeT HEIMOJIHO Ha BOIIPOCHI MpenoaaBatelis (yIyckasi OCHOBHOE), I BOCIIPOU3BOAUT
CoJepKaHHUE TEKCTa y4eOHMKA, HO HEJIOCTaTOYHO MOHMMAET OTACNbHBbIC MOJOXKECHUS, WMEIOIINE
Ba)XHOE 3HAYCHUE B 3TOM TEKCTE;

- oOHapyXMBaeT  HEJOCTATOYHOE IOHMMAaHHME  OTACIbHBIX  IOJIOKEHUH  Tpu
BOCIIPOU3BEJICHUM TEKCTa ydeOHMKa (3amuced, NMEepBOMCTOYHMKOB) WJIM OTBEYaeT HEMOJHO Ha
BOTIPOCHI ITPETIOIaBaTelsl, IOIyCKasi OJHY-/IBE TpyObIe OIIHOKH.

Kputepuu orenku "2":

- HE YCBOWJI U HE PACKPbLI OCHOBHOE COZIEpKaHUE MaTepHara;

- HE JIeJIaeT BBIBOJIOB U 00OOIIECHUIA.

- HE 3HAET M HE MOHUMAET 3HAYUTEJIbHYI0 UJIM OCHOBHYIO YacTh IPOrpaMMHOI0 MaTepuala
B IIpejiesiaX MOCTaBJICHHBIX BOIIPOCOB MM UMeeT ciaabo copMUpOBaHHBIC M HEMOJIHBIC 3HAHUS U
HE yMEET IPUMEHSTh UX K PEIICHUI0O KOHKPETHBIX BOIPOCOB U 3a/1ay 1o 00paslily, WK NpU OTBETE
(Ha oMH BOIPOC) JOMycKaeT OoJiee AByX IpyObIX OIIMOOK, KOTOpbIE HE MOXKET HUCIPABUTH Jaxe
IIPU ITOMOILM MPENoaBaTesl.

OueHnka caMmOCTOATENbHBIX PadoT.

Kputepuu onenku "5":

- BBITIOJTHWIT paboTy 0e3 OmMO0K U HET0UCTOB;

- IONyCcTUII He 0oJiee OIHOTO Hel0ueTa.

Kputepun ouenku "4":

- oOydaromuiics BBIMOJHMWI pabOTy IMOJHOCTBIO, HO JOMYCTHJI B Heil He Ooisiee OJHOM
HerpyOoil olMOKH U OJTHOTO HeJloueTa, Ui He 0oJiee IBYX HEJOUETOB.

Kpurepun ouenku "3":

- ecau o0y4arolUiCs MPABUJIbHO BBIMOJIHUI HE MEHEe MOJOBHHBI PA0OTHI MM JIOMYCTHUIL:
He Oosiee IByX IpyObIX omMOOK min He Ooiee OAHOM Tpy0oit 1 0HOM Herpy0Ooil OIMOKH U OJJHOTO
HeJoueTa, Wi He 0osiee NBYX-TpeX HErpyObIX OMIMOOK, WM OJHOW HErpy0oil OommOKH U Tpex
HEJI0YETOB, HJIU MPU OTCYTCTBUU OLIMOOK, HO MPH HATUYUU YETHIPEX-TISITH HEJ0UETOB.

Kputepuu ouenku "2":

- IOITyCTUJI YUCIIO OMIMOOK U HEJ0UETOB NMPEBOCXOASIIEE HOPMY, ITPU KOTOPOH MOXKET OBbITh
BBICTaBJIEHA OLIeHKa "3" WK eclii MPaBUJIbHO BBIMOJIHUI MEHEE TIOJIOBUHBI Pa0OThI

OneHka BbINOJHEHHS MPAKTHYECKUX PadoT.

Kputepun ouenku "5":

- IPaBUIILHO OIPEIENINI LeNb padoThI;

- BBITMIOJTHUJI paOOTy B TIOJTHOM 00BEMe ¢ COOTIOZICHUEM HEOOXOAMMOM MOCIEA0BATEIIbHOCTH
IPOBE/ICHUS ONBITOB U U3MEPEHHUIA;

- Hay4HO IPaMOTHO, JIOTHYHO OIKUCal HaOII0IeHUs U CPOPMYINPOBATT BBIBOIBI.

- B TPEACTaBICHHOM OTYeTe MPABWJIBHO M aKKypaTHO BBIMOJHHJI BCE 3alUCH, TaOJUIBI,
BBIYUCIICHHSI U C/IEJall BBIBOJIBI,

- TIPOSIBJIIET OPraHU3ALMOHHO-TPYAOBbIE YMEHU (TOAJIEPKUBAET YUCTOTY pabodyero mecra
U TIOPSZIOK Ha CTOJIE, SKOHOMHO MCHOJIb3YET PACXO/AHbIE MaTEPHAIbI).

- paboOTy OCYIIECTBISET MO IJIaHy C YY€TOM TEXHHKH O€30MacHOCTH U MpaBUI PabOTHI C
MaTepuaiaMu U 000py0BaHUEM.

Kpurepuu ouenku "4" cOOTBETCTBYIOT TpeOOBaHHSAM K oLeHKe "5", HO MMeeT MecTo
HapyLICHUS:
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- paboTy MPOBOJMI B YCIOBUSIX, HE 00ECHEUYHUBAIOIIMX JOCTATOYHON TOYHOCTU I OBLIO
JIOIYIIEHO J1Ba-TPU HEAOYeTa, WM He Oosee OAHOIN HerpyOoi omMOKH U OJHOTO HEJ0YeTa, UJIH B
ONMCAHUU HAOJIOJIEHUI U3 OIbITA JOMYCTHII HETOYHOCTH, BBIBOJBI C/IE€TIANl HEMOJIHBIE.

Kpurepuu ouenku "3":

- IPaBUJIBHO OTIPEAEIUII LIeb PaOOTHI;

- paboTy BBHINOIHSET MPABUIBHO HE MEHEE YeM HAIOJIOBHHY, OJHAKO 00bEM BBHITIOJHEHHOM
YacTH TAKOB, YTO MO3BOJISIET MOJTYYHUTh IPABUIIbHBIC PE3YJIbTAThI U BHIBOJIBI 10 OCHOBHBIM,
NPUHIUIHAIBHO BaKHBIM 33/1a4aM padoThI;

- pabora mpoBOAWIACH B HEPALMOHAIBHBIX YCIOBUSX, UYTO IMPUBEIO K MOJYYCHHUIO
pe3yIabTaTOB C OOJBIIEH MOTPEIIHOCTHIO UM B OTUETE OBLIM JOMYIIEHBI B OOIICH CI0XHOCTH HE
Oonee AByX OWMOOK (B 3aluCAX EAMHUL, HU3MEPEHHUSX, B BBIUUCICHUAX, TaOIUIaX) He
NPUHIUIHAIBHOTO JUTsl JAaHHOH paboThl XapakTepa, HO MOBJIHSBIINX Ha PE3yJbTAT BHIOJIHEHUS,

- JomyckaeT rpyOyro ommuOKy B Xoje paboThl (B 00BsSCHEHHH, B OOpMIICHUU PAOOTHI, B
COONIIOJICHMH TpaBWJI TEXHUKM O€30MacHOCTH TMpH padoTe ¢ 000pymoOBaHHEM), KOTOpas
UCIPAaBIIETCS IO TPeOOBAHUIO IIPETOAaBATEIIS.

Kputepuu ouenku "2":

- HE OTpEAEIUI CaMOCTOSATEIBHO ENb OMbITA;

- BBITTOJIHWJI paboTy HE MOTHOCTHIO;

- BBIYMCIICHUS, TPOU3BOJIMINCH HENPaBWIBHO WJIM B Xoie paboThl U B OTYETE
0OHapyXUJIHUCh B COBOKYITHOCTH BCE HEJOCTATKH, OTMEUYEHHbIE B TPEOOBAHUAX K OlleHKe "3";

- TomyckaeT ABe (u 6osiee) rpyObie OIMOKH B OOBSICHEHUH, B 0pOpMIICHUU PaOOTHI, B
cOOJII0ICHUH MTPaBUJI TEXHUKH 0€30IIaCHOCTH MpHU paboTe ¢ 000py10BaHUEM, KOTOPHIE HE MOKET
UCIIPABUTH JAXKe MO TPEOOBAHUIO MTPEToaaBaTes.

OueHka TeCTOBBIX 3aaHHM.

«OTJIMYHO»S OTBETOB

«XO0poI1110»4 OTBETOB
«YAOBJIETBOPUTEIILHO» 3 OTBETOB
«HEYJOBJIETBOPUTENBHO» 2 U HUXKE OTBETOB
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