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Ipemnaraemole naGopaTopHeie paboTsl BEINOJHAIOTCA Ha CTEHaX CEpHH
JICO3-4. Kaxnuiit cTedsn cHaGXeH HaGopoM CMEHHBIX GJIOKOB, KOMILIEKTOM
H3MEpUTENBHBIX HPUOOPOR M HBYXMAlTMHHBIM arperatoM. JIByXMalTWHASIN
ArperaT COCTOUT W3 MAWIMHEI TOCTOSHHOIO TOKA ¥ ACHHXPOHHOTO IBHTATENA C
KOPOTKO3aMKHYTbIM DOTOPOM MECTKO COSAMHCHHBIME -BaNaMi HpH IIOMOLIN
nareaukosof My¢Tel. Ilpn mccrenosanmy 0AHOH SIEKTPHUECKOM MAHIMHB B
PEXUMe HBUTATENN JPYTas UrpacT poias JMeKTPOMATHUTHOTO TOPMO3a, MOMEHT
KOTOPOTO PaBCH MOMEHTY Harpy3Kd IBHTaTelL

Crennpl THTAIOTCA OT CHSHHAIGHEIX TOHIKAIOIIHX TPAHC(POpMATOPOS
380/220 B ¢ nzonupopannoit HeUTPaNbio B UEAX TOBRIIEHNS 6e30NaCHOCTH.

Hpu ommonsenun paboT HeOOXOAUMO YIUTHBATE PAX 0C06CHHOCTE !

1 Dasspic 0OMOTKH ACHHXPOHHOTG IBMraTeNIsl paccumransi Ha 220 B.
Yro0nl nOJyYNTh HOMUHANBHGIMN, pOKHM ero padoThl JIPM HANPOKEHUH CeTH
220 B HeobXoauMo cOeIHHUTH (a3Hsle 0OMOTKH 10 CXeMe "TpeyronbHuK”.

2 ACHHXpOHHbU SMEKTPOJBHIATENb ABIACTCH CHMMETPHIHOH HArpys-
KOH, YIO3TOMY JUId Ompefie/iennst HOTPeGIIeMOl MOIHOCTH JOCTATOYHO H3Me-
PHIb AaKTHBHYIO MOIROCTE OHOY (a3sl 1 3aTeM YTPOUTE. v

3 Ilpm mECcneJOBaHMAX HENB3A JOIYCKATh neperpysxy BNEKTPHIECKUX
MAlIuH N0 TOKY.

Iepen BawanoM paboTer HEOOXOHHAMO O3HAKOMHTLCA C TEXHHMECKHMUM JHaH-
HLIMM MalluHb! ¥ BEIOpaTh w3MepUTeNbHEIC NPHOOPH] ¢ NPSIefiaMyu M3MEpeHH,
COOTBETCTBYIONINMI OKUTAEMbIM BETMY/HAM TOK], HATIDSDKEHF, MOIHOCTH.

OTYeTH HOTDKHBE COAEPIKATH INEKTPIMICCKUS cXeMbl, Tabmuusl n3Mepenui
M BeMpcHeRUH Ipadky 3aBUCHMOCTEN 1 BRIBOAL! o paboTe.

Bunmanue!

1 CeTﬁBOH ABTOMATHYECKYH BRIKIHOYATENE CTEHIa BKIHOY4Th TOJBKO €
paspelieHIs HPEToABATENA.

2 3ampewmaerca HpOI/IBBO}IHTB TIEpEXTIOUEHHE B CXEME TIPH BKIHOYCHHOM
CETEBOM ABTOMATHIECKOM BBRIKIIOUATENS.
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OJHO®A3HBIN TPAHCOOPMATOP

Llens pabome:: ¥3ydeHHE XapaKTepUCTUK TpaHcdopMaTopa ¥ oopexene-
HHE apaMeTpOB CXeMBI 3aMEINCHUS. ‘

Tlpubope: u npunacnexcnocmu: onuodasHeil TpanchopMaTop, ABA BATTMET-
pa, nsa somsrMerpa (0 ... 300 B), amnepmerp (0 ... 1 A), amrepmerp (0 ... 2,5 A).

MeToauyeckie YKa3aHHA

Tpanchopmarop npeiacTaBisetr cobOi INMEKTPOMATHMTHBIN anmapar K
fIpeoOpasOBAHKA SHCPIKHA [EPEMEHHOTO TOKA OJHOrO HANPMKEHHA B JHEPIHIO
TICPEMEHHOTC TOKA APYTOro HANPSKCHUS HEUIMEHHON HYacToThl f.

. Tlox gmelcTRHEM NPUIOKEHHOTO Hanpsxends U, B nepBidHol ofMOTKe
BOZHUKAST TOK /; M BO3OYKIaeT M3MeHmoOmMiAcA MalHHTHBIN A0TOK D, KOTO-
puiii 3aMBIKaETCH 110 MarHPfronposony (cepaeunuxy) tpaschopmaropa. Mar-
HUTHBI ToToK MEAymmEpyeT DJIC B nepBHIHOHK (El) U BTOPHYHOH (Ez) 06-
MoTkax. JelicTByiomue 3Ha4CHAA A HRAYIUposanunx DJIC nMeloT BH:

By =4,440 , f D, ;
E, =4440,f D,

roe q)M — aMIUMITYAHOE 3HAYCHUC BCIMYKHD! MalHUTHOIO NOTOKA, Wy W o ,

HHCIO BUTKOB COOTBETCTBEHHO nepsudHof # BropaInoft o0MOTOK.

CxeMsl 3aMeMieHMs IPHMEHSIOT OpU pacdeTax JEKTPUUCCKHX LErnel, B
KOTOPBIX TpaHc(OpMAaTop ABIAETCH CBAYIONIAM 3BEHOM OTHENBHLIX ieleil.
ilpu 3TOM B pacueTHOH cxeMe MarHHTHAS CRS3b MY NePBHYHON M BTOpIM-
HOH UCIAMHA 3aMEHACTCA MIISKTPHUICCKOH, UTO 3HAYMTEALHO YHPOINAST aHaNH3
BCEM TEIH, TPHYUEM BCE JIEMEHTH BTOPUUIHON HETM NPUBOIATCA K HATpSKe-
HEIO niepeyiHOH obMoTxu. Tlomyuennas T-obpasnas cxema 3aMelIeHus peaib-
HOro TpaHcopMaTopa OGBIMHO HE PACCUHTHIBACTCH, A HA MPAKTHKE UCTONB3Y-
10T I"™-06paznyio cxemy (puc. 1.1).

Buaumaume!
Brisonurs JIATP B xpalinee HyleBoe LOJOKEHHS (BpalieHHEM pPYYKH
TPOTHUB Y4COBOH CTPEIIKH) MOCTE KOKAOTO ONBITA.
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TIopsiAOK BLITIOHERHAS PaboThI

- -
1 Osmaxkomurcs ¢ oSopynoBanyeM ¥ npHbopaMy, HeoOXOOUMBIMU JUIA
npoBezenrsa paboTel u 3ammcarh B Tabi. 1.1 OCHOBHBIE TEXHHYCCKHE NAaHHbIE.

_ Tpascopmaropa.
Tabiuua 1.1

Kaace
H30JIAIIH

< Tun Tpémc~
dopmatopa -

2 CofpaTs 2MeKTPHIECKYIO CXeMY I CHATHA XapaKTePUCTAK XONOCTO-
ro xoxa Tpaschopmaropa (puc, 1.2).

Puc. 1.2
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- tpancopmatopa Hanpsokende (01 ... 1,2)U,,, HIMEPHTH HANPKEHHE XONO-

CTOTO X042 NePBHIHOR ’(Um)m BTOPUYHOU (U 20)06MOT0K, TOK XOHOCTOr0 X0Aa

(10) A MOMIHOCTH (PO ), noTpebisemyto Tparcdopmaropom. [o pesynprataM usz-
mepenu#t npu Uy = U, paccyurarts NapaMeTphl CXeMbI 3amemierns (puc. 1.1):

U .
Z12 = 7-]-9— ~— HOJHOC CONPOTHBIACHNE LCIH HAMATHITTHBAHMA,
10

p
R, = ——g— — aKTHBHOE COIPOTHUBIICHHE HeliH HaMarHUYHBAHNA,

10

Xpp = ‘/2122 — R, — peaxtuBHOE CONPOTHBICHHE HENH HAMATHHIHBAHHY,
[
k= T koad e HT TpaHCchOpPMAanH,
20 :

' B ,
cosQ = —U~—I— ~ k03P UIBEHET MOIIEOCTH.
10 {10

Vron MATHWTHLIX MOTEPh CUPEASATs U3 COOTHOWEHUE & = 90— @,. o
JIydeHHbBIE Pe3yNbTaThl ONBITa 3aHeCTi B Tabm. 1.2,

Tabnuna 1.2

Brraucaeno

Ne
onLITa

3 Cofpate cXeMy Uis MpOBENEHMS OMBITA KOPOTKOTO 3aMBIKAHUS
(puc. 1.3). OmbiT NPOBOAMTCA B APUMCYTCTBUM TpErionapates. Tak kak B Hasane
OlbITA ¥OPOTKOTO 3aMBIKaH¥A (/) 10/0KHO ORITH PaBHBIM HYIHO, TO Nepel 3aKo-
paiHBaHieM BTOPHIHON OGMOTKH HEOGXOZMMO B 3TOM yOemHThCH, U3MEpHB
haxTIIeCcKy10 BeNUUHAY HanpsbreHus U
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C nomomsio JIATPa ycTaHCBHTL Ha NepsudHoll 06MOTKe TpaHchopMaTo-
pa HampsHKeHHEe, IPH KOTOPOM TOK HEepBHYHbI OOMOTKH (Ih() JOCTHTAET HO-

MAHANBHOTO 3HAYCHUA (Im), T.e Iy =L, =0,734.

Toxasauue BonbT™eTp2 V) OyZeT COOTBETCTBOBATL HANPDKEHMIO KOPOT-
KOTO 3aMBIKAHIA (Ul,(). Hamepurth TOk BToprnOR o6Motku (1, ) B MOHIHOCTE .
(B,) motpeusemyo TparChopMaTOPOM B peRIME KOPOTKOTO 3aMbiKaHus. [1o

TOMy4eHHbIM JAHHBIM PacCIUTATh MapaMeTphl CXeMBI 3aMeinenus (puc. 1.1):

Zo=Z,+Zy= I“‘ — MOITHO@ COTIPOTUBICHHE 0OMOTOK;
1x : .

R,
R =R + Ry =—- — aKTHBHO® conpomﬁnenﬂe 06MOTOK;-

Ix

X, =X+X;= JZ} — R} — peaxtusHOE CONPOTHBICHHE OGMOTOK.

Kosdpuune HT  MOLIHOCTH onpeaenseTcs o3 COOTHOINEHHA

P
COS (g w«(—~1—) DrekTprYecKue norepn MOIBOCTH AP, ONMpeAeIsIOTCA [0
IK llc

dopmyne AP, =U, [} cos@,. Pesynsrarsi ONBITA CBeCTH B TabM. 1.3.
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.Hamepero Brpucneno

Ne oneiTa

4 Colpate cXeMy AN UCTIBITAHMA TPAaHCHOPMATOPA 104 HATpPY3KOMH
(puc. 1.4). Tlogars Ha BepBRHHYIO OOMOTKY TPAaHCHOPMATOPA HOMUHAIBHOE
nanpsoxenne (U, =220 B) M, ¥3MeHdd TOK COTIPOTHBIICHHA Harpyskw (pe3u-

CTOpeL Ky ... Ry ), npomBecm HeoOXotuMBbIe U3Meperns (cM. Tabn. 1.4).

Puc. 1.4

TIo nosy“eHHBIM NAHHBIM PACCYMTATH CTETEHD 3arpyskd Tpascdop-

. I
Martopa f = —=2
20

» 3Hagenue KIIJ tpancdopmaropa

B__ BS,cos,
A BS cosp, +B° P, +PO

n=

P .
rae cos = 2 ’ S — [IOJITHAf HOMUHAIBHAN MOTHOCTD.
U, 1,7 "
: A : ;
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Brrascneno

Ne
OfIBITa

Ioctpours rpagmku . 3aBucmMocTe Uy, 2f(flo); cos@y = F(B);

n=fr(B); U, =Jf{,).

Konrtponrubie BOUPOCHI

1 VYerpoiictso m nprHIMD Aeficrers oaHogasHoro Tparcdopmaropa’?
2 Yro takoe BHEIMIHAS XapaKTepucTHka TpaHcgopMaTopa M Kak ee Io-
JIY9UTH? ’ s

3 Kaxue mOTEpH HEPIAM AMEIOT MECTO B TPAHC(OPMATOPE M OT Yero
OHH 3aBUCAT? -

4 Kak BSIUOJNHMIOT OILITEI XONOCTOTO XONa, KOPOTKOIO 3aMBIKAHHS M
YTO MOXKHO PacCYMTaTh U3 HAX? ‘

5  Or gero 3asucut K1/ tpancgopmaropa?

6 Jing 9ero OpEMEHSAIOT CXEMB 3aMeIleHuA?

7 - Cxema 3amemenns ogHodassoro TpaHchopMaTopa, e¢ HPUMEHEHNE.
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MCCIEAOBAHUE TPEX®AZHOIO ACMHXPOHHOTO
ABUTATENA C KOPOTKOZAMKHYTLIM POTOPOM

Lens pabompi: wsyderue pabounx H MEXaHHIECKAX XapaKT¢PUCTHK Tpex-
($a3sHOro aCHHXPOHHOTO OBHIaTeN.

Hpubopwr u npuﬂaoﬂeofcnoému: ACHHXPOHHBIN JBHraTellb ¢ KOPOTKO3aMK- ‘
HyTHIM POTOPOM, BonsTMeTpeE: ¥y (0 ... 300 B), amnepmetpsi 4; (0 ... 5 A);
A,(0 ... 5 A); 45(0 ... 1 A), BaTT™METP, TAXOMETD.

MeroandecKkue yKazanust

Jina mpeoGpa3oBamys 3JIEKTPUYECKOH DHEPTHU B MEXAaHWYECKYIO B pa3-
JIUYHBX CHIOBBIX YCTAHOBKAX NPHMEHSIOT, IJaBHeIM oOpasom, Tpex¢azHbie
ACHHXPOHHBIE JRUTATEIH C KOPOTKOZAMKHYTHIM POTOPOM. :

MeXaHUIECKAR XAPAKTepUeTRKA 1= f{M) — 3TC 3aBKCHUMOCTL CKOPOCTH

{4aCTOTHI BpANIEHHA POTOPA JBUIaTeNN) OT MOMEHTA HATPY3KH.

B pmawHO# pabore wcnons3yercs TpexdasHblidl aCUHXPOHHLIH IBATAaTENH
ceprut 4A. MexaHUYECKO! HArpy3koll HBUratens ABISCTCS HAXOMAILUIACS Ha
OHOM BaJTy C HUM TE€HEeparop MOCTOSHHOIO TOKA ¢ HE3aBUCHMbIM BO30YKAEHH-
eM. DNeKTpUgeckad Harpyska’ reHeparopa pErynaApyeTcs H3MEHEHHMEM CONpo-
TUBJCHAA OJI0KA PE3UCTOPOB.

Tlopaaok BritoHenks paGoTh

1 O3smakoMuTECS ¢ 060pynoBaHUeM ¥ NpubopamMu, HEOOXOMUMBIME AN
uposesicHud paGoTel ¥ 3amucars B Tabn. 2.1 OCHCBHBIE TEXHHYECKHME AHHBIC
ACHHXPOHHOTO NBHATATENA IS COSMHEHME A/ Y.

2 - CoeopnuTth OOMOTKR ABHTatend "TpeyrolbHHKOM" H co0path cxeMy
cornacHo puc. 2.1. v :

Tabnnua 2.1

Tuit 25eKTPO-

ABACATENS “06/MuH

10
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3 OCymecTBUTE 3aYCK ABUTATEAN Ha XONOCTOM XORY, if 4ero NOJaTh
Ha HETO TPeX(PasHOE HANPAKEHHUE.

4  VBenuuuBas HATPY3KYy OT HyJL’vI 110 HOMEHANBROM (1 =1 H) nooye-

PeHBIM 3aMBIKAHUEM BRIKJGOUATENCH Ha Oroke HarpySKn CTEHHAA, CHATH ITOXa-
3aHuA IprOOPOB U JaHHSIe 3aMUCATE B Tabn. 2.2,
5 Tlo naHHBM OMBITA BLIIHCIHTE HEOOXOIUMEIE TTAPaMETpsI, HCHOJIB3)/$I

hopmynbi:
M=9 55 ‘ H

Taﬁnﬁua 22

Ne onisiTa

.11
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I pacdeToB TOCTPOHTE 3ABHCHAMOCT: Moy = f (Prey) HO HaHHBIM
Tabn. 2.3 u no npomseneHuio (U, /.., ) onpegemats 3nauenns KIIJI resepa-

TOpa K paccuuTarh MOLHOCTE 110 (bopwryna,ynpe}x%peras MEXaHWICCKAMY TT0-
TépS{MH nepengady MeXaHuIecKon SHEPIruH:
Ui
= o TEH T reH
— reg H , Br,
" Nren

P'irea ~ Py

& QB

rae Mg, — KIIJ reseparopa.

Tabma 2.3

~ CKODPOCTBh BPAaCHUA MarduTHOro nons, 06/ MUH] p — 9Ucao nap

rie my =
romocos geurares (p = 1). N
i

P ;

- cos ¢p = 2 )

Oins ’ ¢

rae §; = NE) 12U — TONHAA MOIHOCTS ABHIaTeNs, BA.

Nw & :l—)-z—g-ﬂ- 100 %,
1ns
, 6 Io monyweHHBIM FAHHKM IOCTPOHTL Pafouyue XapakTEpHCTHKH
(Pog)y I(Pog)s S(Prg)s M(Pag ), €08 f{Pyyy) B 0:0ii CHCTEME KO-
OpAMHAT. o o -
7 1loCTpouTs MEXAHHHYECKYIO XapaKTepUCTHKY ABUraTeqs n,=1 (M).

12





[image: image14.png]KoHTpoasHble BODPOCEI

1 Kak ywrpoeH Tpext{)ambm aCHHXPOHHBIH ABATaTE/b ¢ KOPOTKO3aMK-
HYTbIM pOTOpOM‘7

2 Kax obosHavaror Hadanz ¥ xoxus! a3 obMorok craropa?

3 © Kak 3a3BHCUT KO3(G:PUUHMEHT MOWHOCTH aCHHX[POHHOTO JBHTaTeNs OT
Harpy3KkH Ha Baiy? ‘

4 Kaxopsr cnoco0s! MoBsImeHHS Ko3QdULHEHTa MOIIHOCTH acnﬂxpon-
HOTO JBUraTess? .

5 Coco6sl 1ycKa aCHHXPOHHOTO JIBUTATENA.

6  OcuHoBHBlE CHOCOOBI perynaponaﬂm YACTOTBHI BPAIEHHS aCHHAXPOH-
HOrO Apurarena?

7 Kax ycrpoer tpexdaszHbifi acHHXpOHHBIN [BHTaTens ¢ (asHbIM
potopom?

8 © O6psicHATs NPHAIHN JSHCTBAS tpCX(i)ﬂSHOFO acm{xpoxmom JBH-
TaTens.

13
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HCCIAEAOBAHUE FEHEPATOPA TOCTOSTHHOI'O TOKA C
HE3ABUCHMBbIM BO3BYKAXHUEM

Henv pabompr: visydedse XAPaKTEPHCTHK 1 CBOUCTB. FEHEPATOPA NOCTONH-
HOTO TOKA.

Hpuboper u npuna@éwcnocmu: MailfHa [OCTOAHHOTO TOKa, ACHHXPOH-
HbUi ABHTATENh ¢ KOPOTKO3aMKHYTHIM poTOpoM, amuepMerpel 4 (0 ... 5 A),

Ay (0 ... 0,5 A), BomsrMetp ¥ (0 ... 300 B).

MerToputueckne yKazaunus

B paboTe HCHONB3YETCS MALIMKA NOCTOAHHOTO TOKA B POKUME TeHEPaTOpa.
DJIC, seipabaThiBacMad NeHSPATOPOM,

E=c,nd,

pa, 06 / mun; ¢ — MarHATHBIE TOTOK.
YpaRHEHHE EKTPHYECKOr0 PABEOBECHS TEHEPATOPA:

E=U+I,R,

rae !, - Tok Axopsa; R, — COUpOTUBICHHE AKOPHOH 0OMOTKH.

OCHOBHBIMH 3KCIUTYaTaHOHHBIMK xapaxrcpncmkémi TEHEPATOPOR 5B~
JITOTCS: XapaKTePHCTHKa XOJOCTOro Xozia — 3aBucuMocts 3C o1 Toxa Bo3by-
waeHus £ (1), KOTOpas OMPeACHacT BOSMOXHOCTE PEryIHPOBAHAS BEIXOJHOTO
HANPSOKEHHA TEHepaTopa; BHENIHSA XAPakTePUCTHKA, KOTOpas OMpeleNsieT Cre-
IfeHb TIOCTOSHCTBA HAPMKEHMA UPH H3IMEHEeHuH ToXKa Harpyzku U (I)) marpy-
304HAA XapaKTEepPHUCTHKa, KOTOPas NpeNCTaBIseT coboit 3aBHCHMOCTb HampsKe-
Hul reseparopa oT ToKa Bo3Gyxnenus U(J,) upy QUKCHPOBAHHOM 3HAYCHHHU
TOKA Harpy3kul; pery/IHpOBOYHAA XapakTepHCTHKA, KOTOPaA HOKa3bIBACT, Kak
HAlO M3MEHATH TOK BO3GYXICHHA A HOMNEPKAHUA HOCTOSHHBIM BBIXOJHOTO
HanpsKen#d NpH YBEIHYCHAN Haipysxn 1, (1;). Bce XapakTepRCTHKH TeHepa-

TOpA CHUMAIOTCA TIPH NOCTOSHHON YaCTOTe BPAIEHHS SKOPH.

14

rae c, ~ KOHCTPYKTHBHaS NOCTOSHHAS MAalVMHBI; 7 — YACTOTA BPAIEHHS SKO-
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! Osmakomareca ¢ npubopaMu 1 060pyAOBaHHEM, HEOOXOIUMBIMU [UIA
npoBeenya paboTei, U 3anucath B TabM. 3.1 OCHOBHbIC TEXHWUIECKHe NAHHHIE
regeparopa. '

Tabnwa 3.1

Kaacc
MBOAALAH

Tust

#, GOMuH
reHeparopa

2 Cobpats cxemy cornmacHo pue. 3.1. (IIpnm cBope cxemst oGpartuTh
BHYMaHHAE Ha NPaBUALHOCTH MOJKTOYCHMT -KIeMM OOMOTKE BO3BYXAeHHT ¥ .
. - I

OOMOTKH IKODS).

~2208
4 B C

Puic. 3.1

3 CHATb XapakTEPUCTHKY X0JocToro xoxa £ (Z,) upu I, =0. g sto-
rO BKJIIOYHUTH [Ipl/IBOIIHOkI‘;"I Tpex(asHbiil ABMraTeNs W TPU Pa3OMKHYTOH UemH
BO30YyXIEHHA reHeparopa usMeputs E, npu I, =0, 3aTteM 3aMKHYTH liellb BO3-
fy)KIeHnd ¥ CHauana yBETHUYBAA, 3 33TeM YMEHBIIAs Jepes PakHbIE HHTCPBAITHI
TOK BO3GYXKIEHUs Tp¥ TIOMODIHM PeocTara R,, CHATH JAHHBIE AlA NOCTpOEeHUs
XapaKTepHCTHKY X010¢Toro Xona (8 ... 10 104eK) u 3amectd ux B 1261. 3.2.

15
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4  Cuare BHCWIHIOW XAPAKTepUCTUKY resepatopa U({,). Ilpu orwmo--
YEHHON Harpy3Ke ICHEeparepa yCTAHOBHTH PEOCTATOM BO3OYKICHUS HAIpIKe-
Hue rexeparopa 220 B.

VBenuyuBas HArpy3Ky IeHepaTopa CHATH IoKasaHus npubopoR, pesyibTa-
THI 3aH€CTH B Taﬁn 3.3,

Ta6nHHa 33

- I, = const.

5 Casrs Harpy309uyio xapakrepuctuxy U/ ({,) mpm I =const. Ycra-
HOBHTh HOMMHAJIBHOE HANPDKEHHE IPH HOMWHANLHOM TOKe Harpyixu. C mo-'
MOIIBIO peocTaTa BO3OYXACHUA YMEHBIIATh TOK BO30YXACHHN 0 MUHHMAILHO
BO3MOKHOTO 3HAuSHHA, TOANEPKUBAT npn ITOM pEOCTaTOM TOK Harpys3kH He-
© WI3AMEHHbIM, pe3ym>Ta'rr>1 3aHECTH B Tabn. 3.4,

Tabnua 3.4






[image: image18.png]6 Cusgre  perymupoBodHYIO Xapakrepuetuxy [, ({;) npu U =const,
Tpu mxmoqeﬁgoﬁ HATPY3KEe YCTAHOBWTL PeOCTaToM BO30YXUSHHA Hampsike-
mue 220 B. Brmouurs Harpysky T'€HepaTopa H YBEIMMMBAA ee, NOLNCPKHUBATH
NOCTOAHEGLIM Hanipxense U ¢ moMomipio peocTata 8030yxnena R, u JIATPa.
Tloxaszanus npubopos 3anecty B Tabn. 3.5. '

Tabsaua 3.5

o pesynpTataM H3MEpeHHHA NOCTPOWTH XapakTepuctuxy E = f(1,),,

U=fll) n Iy =J{1,), U=f{l,).

KouTpossHbIe BONPOCH

I Yto Ha3BIBAIOT XapaKTePHCTHKOH XO0JOCTOrO X04a MAMIHHE! IOCTOAR-
HOTO TOKA M KaK €€ HONyIuTs?

2 - KaxoBHl ycaorus caM0BO36YXIEHHA reHEpaTopa NOCTOAHHOTe ToKa?

3 OT 9ero 3aBHCHT HaNPsUKEHWE HA 3aXUMaX SKOPS TEHCPATOPA NOCTO-
SHHOTO TOKa? : .

4 Kax MOXHO HONIEPKVBATH NOCTOSHHBIM Hanpﬁmeﬂne reHepaTtopa
[P M3MEHATONIE #icst Harpyske?

5 Yro Takoe peryJIHpOBONHAN XapaKTEPACTHKA M KaK e¢ HOAydIHTH?

6 YTo Taxoe HArpy304HAas XapakTePHCTHKA W KakK €€ MoayIuTs?

7  Kax xnaccudmuapyroTcs MallHUBL NOCTOAHHOTO TOKA [0 CHOCOOY
BOOYRIASHUA?

.

17






[image: image19.png]Jlagopamopuan paboma 4

HCCHIENOBAHME NBUTATEJA HOCTOAHHOIO TOKA
HESABUCUMOI'G BO3RYXKIEHUA

Lenv pabomer: payueHyie MEXAHMUCCKYX XAPAKTEPHETAK 3NEKTPONBUTaTe-
SIS TIPA PA3IMYHLIX CIIOCOGAX PervIMpOBAHES CKOPOCTH. -

Hpubopel u npunadiexncHocku: MALUIAHA TIOCTOSHHOIO TOKA, ACHAXPOH-
HBL JBUraTeilb ¢ KOPOTKOIAMKHYTHIM POTOPOM, amuepMeTph: 4 (0 ... 5 A);

A>(0 ... 5 A); A3(0....0,5 A), sormsmeTp (0 ... 300 B), taxomerp.

Meroanieckue yxalauus

Jsuratens nocrosisnoro toka (JIIIT) rezasncamoro Boa0yxaenus ABIA-
ercy Hapbonee PacHpOCTPAHEHHHIM B PETYJIUPYEMOM 3NEKTPONPOBCIE NOCTO-
AHHOTO Toka. Ero CKopocTh MOXKET PeryasipoBaTsCa B MIUPOKUX TPEeNax u3-
MEHEHHEM HAIPSOKEHUS AKOPS WIH Toka BO30YXIEHUS. )

Mexanmgeckas XapakTepacrara HilT — 370 3aBRCHMOCT: 2= f (M ) , py
U, =const, [, =const,, R =const rae U, - HanpsHKeHUe, NOABOAMMOE K.
SAKOPIO NBHIaTENs, [, — TOK BO3Bykaenus, R, — 106aBounoe CONPOTHBNEHNE B
LIENH SKOPA ABUraTeld. YpaBHEHUE MEXaHHHCCKOM XapaKTePUCTUKH TBUTATENS
HE3aBHCHMOTO BO30YKIEHIA

U R +R,
n=——M-—s=.
@ - 0
PaccMOTPHM /iBa CeMEHCTBA MECX2HMYECKHX XApaKTEPUCTHK, TONaras, 9To
. JIB€ BEJIHYHHBI TPUHAMAIOT 3HAYCHAN HOMHHAJIBHOTO PEXUMA, 4 TPEThA MOKET
TPAHAMATH Pa3NIMYHbIC 3HAYCHHUS, HEH3MEHHbIe, OJHAKO UL KAXKIOH U3 Xapak-
TEPUCTHUK 3TOTC ceMelicTra: ’
1) [BZIBH; Ry =05 Uﬂ';éUH;

p:3

I

D U, =U,; R,=0; IL=I,

) Mexanugeckas  XapakTEpUCTHKA,  COOTBETCTBYIOUIAg U,=U,;
Iy =1, n R, =0, nasmBaerca ecrecTReHHOM. XapaKTepHCTHKH, [OXydae-

M€ IPH HAPYIUEHMHE 3TUX YCIOBUM, HA3RBAIOTCS HCKYCCTREHHBIMH,
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[image: image20.png]Jrst PeryaupoBanysa 9acTOThl BPANIEHHs HW3MEHEHWEM HANpMKEHUS, MOA-
BOIMMOrO X SIKOPIO, HeOGXOMHM HCTOUHEK PeryINpYEMOTo HAPsDKeHus (rere-
DPaTop MOCTOAHHOTO TOKA, YHpaBAdeMbli BRIOPAMUTENS). Perymiposafue gac-
TOTH BpalleHUs H3MEHEHHEM TOKa BO30YyXIeHuS IIPOH3BORMTCA BBE/ICHHCM B
[ers 0OMOTKY BO30YKASHUS COTPOTUBIICHHMS.

JBuratenb MOCTOAHHOTO TOKA MMEET XKECTKYIO MEXaHHYECKYiO CBI3b C
aCHHXPOHHBIM ABMTaTeneM. Jlns cosmaHns MeXaHHYECKOM HArpy3KH JBHTATENA
HOCTOSHHOIG TOKA ACHEXPOHHBIY IBHIATENb IEPEBONHTCA B PEXIM THHAMMYIE-
CKOTO TOPMOKEHHS ITyTeM II0JJA4H IIGCTOAHHOTO TOKA B €70 CTaTOpHbie 00MOT-
k1. Bennuuna Toka ¥ TOPMO3HOTO MOMEHTA PErYTAPYETCS KOMMYECTBOM pe3ki-
.CTOPOB, BK/HOYEHHBIX B [ENb CTaTopa. MoMeHT Harpy3kM M ecTh PasHOCTh
3NIEKTPOMArHUTHOTO MOMEHTa M,, M MOMeHTa NMOTepb XOJNocToro xoma M.
Dpenebperas BesmauHo# My, ToTydaem

M=M_, -M, M=M, =C,®I,,

M

rge C,, — KOHCIPYKTHBHAA NOCTOSMHHAA Mamwuel; @ — Beip4uHa MaTHATHOIO
OTOKa; I, — TOK AKOPA.

Ipouseenenme ', @ moxer OBITH ONPENENEHO 110 HOMUHATBHBIM BEITH-
9EHAM MOMEHTA ¥ TOKa '

M

ky,=C,0=—2

AH
roe M :ﬁ:ﬁf__,l—l-m.
Tow, 0,105 m, .

- [lpy nony4eHNy HCKYCCTBEHHBIX MEXauMJecKHX XapaKTepUCTHK H3MeHe-
HEEM TOKa BO3GYKEeHHS HeoOXOAMMO Y4ecTh HECRAWHEHHOCTb CBAM MEXIY

MAarHUTHBIM TOTOKOM M TOKOM Bo30yxjaeHud. Jns nomydeHus 3HadeHud X,

Npy ocnabieHi MarHATHOTO IOTOKA HAaAO BOCIIONIG30BATECH XapaKTePHCTHKON
XOJIOCTOrO XOAa MAlIHHE, NONYIEeHHOH TP UCCeA0BAHIN TEHEPATOPa HOCTO-
SHHOTO TOKa (3aBucuMocTs £ = f(I,) . B3ss sHadenms OJIC E u E, upu
Tokax cootsercTsenHo [; =081, u [, =0,75 1, , monyumm mjis 3nEKTPO-
MArHUTHOTO MOMEHTa CIeYIOIIAe BRIPAKCHHS: ’

M1=k g I, puatoka 7, =081, ,

A

M,=k, g?‘ I, nmmstoxa I, = 0,75 Lows

B

e E, —DJIC npy HOMHHAIBHOM TOKE BO30YKIEHS.
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[image: image21.png]Topszox BeloaHEeHH PaboTh

1 Osgakomurcs ¢ obopynoranmeM n npubopamu, HeOGXOAAMBIMY i
BBIITOJIHEHUA PaboTHl, 3aNHCATs TEXHHYECKHE JAHHBIE ABUrateny B Tabn. 4.1.

Tabdbmana 4.1

o>

Tuan
npwrarens

2 Colpars cxemy coriacao pue. 4.1,

. R. .
Usoss = 2208
- e

p—y

Pue. 4.1
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[image: image22.png]3 OCYuleCTBHTS 3aIlycK ABATATCIA B CHENYIOLIEM HOPAIKE:

a) OpPOBEPUTH HANUMHE TOKa BO30YKIACHAS No aMnepmMeTpy As;

6) peocraToM BO3DYXKICHHS YCTAHOBUTH HOMHHAJIBHBIN TOK 3036)/)1{)16-
uus (0,25 A), 9ro obeceunT HAMTYIIIHe YCIOBHA MyCKa,;

®) ¢ momompio JIATPa, ocreneHHo yBerxwariBasd MOXABAEMOE  HATIPIDKE-
me o1 0 7o 220 B, pazorHats NBHUTATEI TIOCTOAHHOTO TOKA.

4  CHATh MEXAaHUYECKHE XAPAKTCPHCTUKH JBUIATENS NOCTOAHHOTO TOKA.
Jl06aBoUuHOE CONPOTUBAEHUE B IETH FKOPS IIPH 3TOM JOJDKHO GHITh PABHO HYIIO:

a) ecTecTBeHHasd MCXAHMTIeCKas XapaKTePHCTHKA CHAMAETCA NPH HOMH-
HATBHBIX 3HAYCHHAX HANPKCHHA SKOPSA M TOKa BO3DYXKICHHA MyTeM H3MEHe-
HUA TOKA B LEIH ¢TaTopa aCHHXPOHHOPO IBHIATEIIA;

6) WCKycCTBEHHbIE MEXaHMMECKHE XapPaKTepUCTUKH IpH CHIDKEHHOM
HAaNpKEHAH ~ CHMMAIOTCS  QHANOTMHHO; Tlepell ~ SKCIICPHMEHTAMM  Ha-

IO yCTaHOBMTb Hanp;m{enne ‘Wa sKOpE, PaBHOe U, =080, unU,=05U,, a

TOK BO30YXKISHHA — HOMUHAJIBHBIH, »
B) N CHATHA UCKYCCTBEHHONM MEXaHMIeCKoM XapaxkTepucTHKH IIPH oC-
nabneHHOM BO36YKISHHN HA SKOPE YCTAHABIMBAGTCS HOMUHAILHOE HANPIKE~
HHe (UIMeHerun Hanpadcenus Nposodume NIAGHO), 3 TOK BO3OYKIAEHUA
1,=081, ml,;=0751,.
Hnst xakpoll XapaxkTepuCTRKH ¢HATh 10 3 — 4 TOUKH. Pe3yabTarhl IKCIe:
PYMEHTOR 3a1McaTh B Tadi. 4.2. (

Tabmuira 4.2

BEIMYHHBI

L=08L, | 1,=0,15,

HsMepsiembie I HeusmepaeMsre
BEIMIMHE!

!
|

Pacuernasn ,
BEJHYHHA
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[image: image23.png]ITo pamHeIM Tabn. 4.2 UOCTPOMTL ECTECTBEHHYIO H HCKYCCTBEHHbIE
MeXaHHdecKHe XapakTepHUCTHKE ABUTaTels B ONHOM CHCTeMe KOOD/IMHAT.

KonTpo/asHbie BONpoeh!

Kakue cymectByroT cioco0b! IycKa ABHTaTeNs MOCTOAHAONO TOKA?
Kak ¥3sMeHHTH HanpaBieive BpanieHms sxops? ’
KakoBO HAZHAYEHHE [MABHALIX U A0GABOYHEIX IOJIOCOB B ABUTaTENE?

4 Kax ycTaHOBMTb DKCIIEPUMEHTANBHO HANMEHOBAHUE 32KHMOB BHIBO- ‘
0B OGMOTOK ABHraTesis NOCTOSHHOIO ToKa?

W D e

5 Kax MoxHO peryaupoBaTh 4acToTy BPAICHUA AKOPA JBHTATEIA K 9EM
OrpaHMdeH ee BepXHUi npenen?
6 IloueMy. perynmpoBaHUe JACTOTHI BPAHICHHUA SKOPS OBHIATels MOTO-

KOM Bozﬁymneﬂm HpPOM3BOANTCH ITyTEM yMeﬂsmeHw{ TOKa 3036yx<nemm o
CpPaBHCHHIO ¢ HOMAHAILHAIM?

7  Kak Bmager cniocof Bo36YKICHAA HA MEXAHAYECKUE XAPAKTEPUCTHKA
JBUTaTeNsi HOCTOAHBOrO Toka?

8 Kakue nociencTBHA WIS ABHIATENs NOCTOAHHOTG TOKA HMeEET OBpHIB
00OMOTKH BO3OY Xk neHus?
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[image: image24.png])

JaGopamopran paboma 5

UCCAEJAOBAHUE CXEM YITIPABJEHIA
TPEX®AIHLIM ACUHXPOHHBIM JABUT ATEJEM
C KOPOTKO3AMKHYTBIM POTOPOM

Ilene pabome:: 0OIHAKOMHTECS ¢ KOHCTPYKLMEH MarHHTHOTO JTYCKATE,
HONYSHUTh HAaBbIKH B COOPKE U Haamxe cXeMm YIPaBICHHS aCHHXPOHHBM INEK-
TPOJBHTATENEM.

Hpubopw w npunadne’cHocmu: MarAuTHbI ITyCKaTelb, TEIUIOBOE perie,
asToMaTH4YeCKkHil BHIKTIOYATENb, KHOIKA "NycK" w "cron'. :

Merogn1eckne yxkazanus

Maraatasii nyckatens (MIT) - 310 peneiHO-KOHTakTHBIN anIIapar, CIIy-
Kampi A JACTaHOMOHHOIO YNPAaBISHHS TOTPebHTeNsMH JIeKTPHYSCKON
3HepTHH. B mpocTteiiuieM cIygae 370 YOParicHAe CBOXUTICH K "BKMIIOYEHAIO" T
"BRIXIIOGEHMIO" TOTpebHTeNeH.

KOHCTPYKTHBEO MarfimTHb{H NyckaTeih NpeICTaBIaeT cobol [MXTOBaH-
HBIH MarsyToNIpOBOJ, COCTOANIME W3 ABYX YacTelf: HenonBwkiol, Ha KoTopoil
'HAXONWICH KaTyKa, ¥ NOABWKHON, KOTOpas CBA3aHA ¢ KOHTAKTHOH cucTemMolt
(CHIOBbIE KOHTAKTHI - 3aMBIKAKOMIKE, GJIOK KOHTAKTHI - 3aMbIKaiOmue ¥ pazMbl-
Kalompe). . ' o

Bxrmioqenue MarHur-
HOTO IYCKaTels IPOMCXO-
IWT TP TICHAYe Hanps-
KCHUA Ha Karymky. Bpe-
MaA eikinoweHus MIl mm
PAMIMYHBIX THIOB Iycka-
Teneit xonebnercsa B, Tpe-
menax 0,05 ... 0,1 ¢,

MarsuTsei#l - 0TOK
@ B cepIevHUKE 3aBHCHT
OT BETAYWHbI BO3XYHIHOTO
3a30pa Mex Iy IOABIKHOH
¥ HeTIOJBWKHOM MacTaMy MarHUTONpPoBoAa. I103TOMY TOK B KaTyMIKE MArHwT-
HOTO MYCKaTels B MOMEHT BKIOTICHM CONbIne HOMMHABHOTO, KOTZA TATOBOE
YCHIINe MUBIMaNbHOE (puc. 5.1).

Puc. 5.1
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Mammmme OYCKATENN HE NPEAHASHAMCHD! JJIA 3aliUTsl OT TCKOB KOpPOT-

- KOT'O 3aMbIKaHH9, HO2TOMY B HCHH IMATAHWA ABUrateid JQJDKHBI OBITH annapa-

Thi, 3AUUANAKCINYE OT KOPOTKUX 3aMBIKAHMH — aBTOMATAYECKIE BHIJUOTATENH
LK TLTABKME TIPEAOXPAHHTENN. s 3aIMTBl BUTATENCH OT TIeperpy3Ku Mar-
HUTHBIE ITyCKATE/I CHAGKAFOTCA TETUIOBEIMM peie.

Kpome 3Toro, MarHHTHeIH ITyckatenb 3amidINacT 3nex<1pozmmrenb oT
BHE3aITHOrO BKMOYEHMA IPK HCUE3HOBEHWH HANPMHKEHNS (Kynesas 3aluTa).

THopsagokr BeMoAHeHuA paboThi

1 O3rakoMHTBCS ¢ 00OpYHOBaHHEM, HEOOXONHMBIM ANs [POBEICHUS
paboTsl, 3aMcaTh NaCHOPTHLIC HaHHBIe 0G0pYA0BaHES.

2 Cobpats 3NMEKTPHYESCKYIO CXEMY COTJIACHO puc. 5.2. Hposepms mpa-
BHJIBHOCTD COCIMHCHYSL.

3 Hcositats paboTy CXEMbI N0J HAUPAXKEHHEM, OCYIIECTBIAL MYCK U
OCT3HOBKY 3IIEKTPOABHTATENA.






[image: image26.png]4 M3MepHTh TOK B LETH KaTYHIKH MYCKaTens U ABYX DEXHUMOB.
a) * TIpH 3aMKHYTOR MArHUTHOH cHCTeMe — HOMWHATHHBIA TOK { [y 4oy );
6} npH Pa3OMKHYTCH MarHMTHOH cHCTeME — MyCKOBOM TOK (7 e )-

5 Tlepexmoyuts Uenb yrnpasneHus (To9K4 g, 6) Ha PErynHupYEMOE Tie-
PEMEHHOE HAMPDKCHAE % ¢ HOMOIIBIO BOJIBTMETPA ONPEACIATE HANpIKEHHE

cpabareiBanma (U, ) myckatens u nanpsokewyie otryckarua (U, ).

Cozxep;xaﬂne oTuera

1 Cxema HEpeBEPCHBHOIO YNPABICHHS ACHHXPOHHBIM ABATATENEM U

onucanue ee paboToL »
2 TexHuyecKHe XapaKTEePUCTHKY alIApaTOB U ICKTPONBUIaTENA.
2

3 Paccudrars HM3IMeHGHHE HHAYKTHBHOTO COIPOTHBIICHHS XaTYyIOKH B
TPOLecce 3aMpIkaHMI MATHUTHOM cucTeMsl myckatens ( R, =420 Om)

AX:X;{XZ»
rae X :\}Z;ZK\YRz Py =7 -5 X “—'szzx KR 5 Zye = 7

K HOM ) K HOM

4 Ompepenuts xo3gHIueHT BoO3BpaTa MarHUTHOTO  ITYyCKATEILT:
U

— ~onr .
ks - U - .
cp *

KOHTpPOALHBIE BONPOCH

1 W3 KaKMX GCHOBHBIX YacTelf COCTOUT MATHUTHEIH ycKaTens?
2  KaxoBo Ha3HAYECHME OCHOBHBIX YacTell MArHUTHOTO NycKkaTens?
3 HorieMy BAXHO, 9TOOB IIpH BKIIOYEHUY KATYINKH KOHTAKTOpa B Mar-
HWTHOH cHi¢TreMe He ObUIo BO3AYIIHOTO 3a30pa'7
4 Kak pausier BO3ZYIIHBIH 3a30p B MArHMTOIPOBROAE HAa TOK rca'rymm
HycKaTend M Ha YCHIINE CMBIKaHms cepuevnuxa’?
5 Yro HasbiBaoT K03 PHIMEHTOM BO3BpaTa?
v 6 Kaxyio 3amMTy 2MeKTPOABUIATEN OCYIIECTBIAET MArHUTHBI MycKa-
TenR? ' A )
Kakosa pons TeIWIOBOrO PENie B CXCMe YIPaBICHUs FEUTaTesIeM?
g d9ero ‘¥cnons3yerca BCIIOMOTaTe/ibHble KOHTAKThL NyCKaTens?
Kaxyo 3a1muTy 0CYINECTRIISET ABTOMATHICCKHI BRIKIIOYATENb?
10 Kaxyio poib BHIIOTHAET aBTOMATHYECKHH BRIKTIOUATEh?

—0 s 3
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[image: image27.png]CIIMCOK PEKOMEH1Y EMOM JIMTEPATYPhI

i SHEKTPO'IC‘(HHK?I /Togpen. B. 1. T epacuMoBa. M.: Bmcma;{ uIKona,
1993 480 c. . ‘
2 Kacarkun A. C, HeMLmB M. B. 3HChIp0TeXHI/H(a M BHeproaT0M~

usnar, 1999, 440 c.

3 Hsasos H. H., Pasponuk B. C. DnexTpoTexsuxa. M.: Bricmmas mmko-
na, 1984. 376 c.

4 Dnektporexnuka / Ilox pex. B C. TapTromMAa. M.: Bsicma,r 1KoJIa,
1976. 560 c.

5 Vamos A. A. Cnpanorxﬂmc 1o arekrporexunke. Kuep: Bimia mxona,
1976. 360 c. :

6 Bomsckui b. A 3eiin E. H. L[JaTepHHKOB B. H. DnextpoTexnuxa.

-M.: OHeproaroMu3gaT, 1987. 525 c.

7 Kamman M. M. Onexrpuaeckue Mammuel. M.: Boicuias mxona, 2000.
463 c. '
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