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Memodu4eckue yka3aHUSs K 8bINOJIHEHUIO Kypcoeol pabombi

KypcoBaa paboTta no agucumnamHe «O6Wan 3NeKTPOTEXHUKA M INEKTPOHUKA»

BbIMOJIHAETCA CTYAEHTAMMU KaK 3Tal U3y4eHMA BbllLEHA3BAHHOIO KypcCa.

Llenb KypcoBown paboTbi:

1.

3.

[1aTb BO3MOXHOCTb MCNO/1b30BaTb TEOPETUYECKME 3HAHMA, NpHobpeTeH-
Hble NPU U3YYEeHUU KypCa, ANA PELLEHUNA NMPAKTUYECKUX UHKEHEPHDbIX
npobnem.

3aerer|Tb nmeruimneca HaBblkM peleHnAa 3/IeEKTPOTEXHUNYECKUX 3a4a\.

MpoBepUTb CTEMEHb YCBOEHUSA CTYAEHTaMM COOTBETCTBYIOLLMUX Pa3ae/oB
Kypca.

YyebHoe nocobue coaepuT maTepman no pagy pasaenos Kypca «0Obuwan snek-

TPOTEXHUKA N SNNEKTPOHUKa». ,ﬂ,aHHbIVI matepuman no3BoaAeT BbIMOJIHUTb MPOEKTUPO-

BaHME HEKOTOPbIX 3/1IEKTPOTEXHUYECKUX U INEKTPOHHBIX YCTPOMUCTB. Kaxablit u3 pas-

AEenos nocobus npeacrasnAaeTr cobon CaMOCTOATEJ/IbHYIO, 3aKOHYEHHYIO METOAUKY

pacyeTa KOHKpeTHoro yctpoiictea. O6bem u cogepikaHne KypcoBoi paboTtbl onpeae-

naeT npenoaaBaTte/ib-KOHCY/1IbTAHT.

MNoAacHUTeNnbHaA 3anncKa K KprOBOVI pa60Te BbIMOJIHAETCA Ha CTAHAAPTHbIX N1U-

ctax ¢opmaTta A4 1 BKAKOYAET c/ieayroLimne pasaensi:

1.

TUTYNbHbBIA NCT COOTBETCTBYET CTAHAAPTY ANA LAHHOMO BUAA LOKYMEH-
Tauuun, npuHatomy B UITXTY;

Co,u,epmaHme NOACHUTENBbHOMN 3alncCKu,

NcxogHble gaHHble A5 NPOEKTUPOBaHMA (eCAM NPOU3BOAUTCA NPOEKTU-
pPOBaHME HECKO/IbKMX YCTPOMCTB, TO UCXOAHble AaHHble ANS KaXKAoro
yCTpOICTBA);

MpuUHUMNNanbHbie CXeMbl 3N1eKTPOTEXHUYECKUX WAU  INTeKTPOHHDbIX
yCcTponcTs. BoinonHaoTca B dopmate A4 n BKAtoYatoTca B [MOACHUTENb-
HYHO 3arUCKy.

PacueT npMHUMNNANBHOM CXeMbl C 0O6bACHEHMEM KaXKA0ro AenCTBUA U
0b60CHOBaHMAMM BbIOOPaA BCEX 3/1IEMEHTOB CXEMDbI.



6. lpadmyeckasa yactb (ecnm 3To Heobxoaumo). BonbTamnepHble, amnau-
TYAHO-YaCTOTHble, $a30-4acTOTHbIE U APYrne XapaKTepUCTUKKU. BeKTop-
Hble AMarpPaMMbl, SNOPbI TOKA U HAaNPAXKeHUA 1 npoyee.

7. CnNUCOK MCNONb3yeMOM NNTepaTypbl.

MosicHUTEeNIbHAA 3aNnCcKa MOXKET bbiTb 0pOpPMIEHA C MCMNOb30BAHUEM KOMMbIO-
TEPHbIX TEKCTOBbIX U rpaduUUecKmnx NPOLECcCOpPoB, a TaKKe Pas3INYHbIX MaTemaTuye-
CKUX cpea uan npeacTaB/ieHa B PYKONMMCHOM BapWaHTe M COoAeprKaTb pacyeT, BbiNoi-
HEHHbIN BPYy4HYt0. KauecTBo opopMaeHma NOSCHUTENBHOM 3aMUCKU YYUTbIBAETCA NPU
OKOHYaTeNbHOMN oueHKe paboTbl. Mocne npeactaBneHua paboTbl NpenoaaBaTesto-
KOHCY/IbTaHTY, OHa NPOBEPSAETCA U NOANEKMUT 3aLLuTE.



1. PACYET OJHOTAKTHOIO KACKAJA YCUNUTENA MOLHOCTK

JlaHHble ANa NPOEKTUPOBAHUA

Peux - BbIXOZAHAA MOLWHOCTb KacKaga,

Ru - CONPOTMUBAEHME HArpPy3KM,

f.-f; - AManasoH ycunmBaemblx 4acTorT,

M, - KO3OOPULMEHT YACTOTHbLIX MCKAXKEHMIN HA HUXKHEN YacToTe,
E, - 3C UCTOYHMKA NUTAHUA.

Ha puc.1.1 npusegeHa cxema yCuAnTe/IbHOroO Kackaga.

L 4 O
+ EK
R1 T1 I i
Csx
+
Usx R2
R> __Ca
O
-

Puc. 1.1. Cxema Kackaga ycuneHuma

OaHo: P, =20BT1; Ry=40m; f,—f,=12«kluy; f,=70Tuy, My=1,1;
E = 24 B.

1.1. IOPAJJOK PACYHETA

1. PacnpenenatoT NO LEenAM YaCTOTHbIe UCKAXKeHMUA.

BbixogHoM TpaHcpopmaTop: My =1,14.



Lenb amuTtrepHoit ctabunmsaumnm: My =1,08.
Lenb cBa3n RC mexay Kackagamum: My =1,05.

2. BbluncnaoT MOLWHOCTb CUTHanNa, OTAaBaeEMYHIO TPAH3NCTOPOM

P — _BBIX

~ nTp

Ny - KM/, BbIxogHOrO TpaHchopmatopa.
KNA sbixogHoro TpaHchopmaTopa 13 Tabaumupl 1.1 npuHMMmaem paBHbIM
Nrp = 0,82.
P.=PBbIx /M., =20/0,82 = 24,4 Br.

3. Haxoaum mouwHocCTb, Bblaensiemyto Ha TpaH3auctope npu  k, = 0,035...0,45.
MpuHMMaem KoadPULMEHT NCNONb30BaAHMA TpaH3ucTopa ka =0,2.

P.
P ¥ =244/04=61B.
A

4. OPMEHTUMPOBOYHO ONpPeaenatoT NageHne HanpPAKeHUs Ha aKTUBHOM COMpPoO-
TUBNIEHMM NEPBUYHON 0BOMOTKM TpaHCHOPMATOPa M Ha CONPOTUBNEHUM Ry
AU=Ug, 1+Ug = (0,2...0,3)E, = 0,25 -12 = 3 B.
5. Hanbonbluee BO3MOXKHOE HaMpsAXKeHWe Ha TpaH3ncTope
Ukswm = (En — AU)/(0,4...0,45) = (24 — 3)/0,42 = 50 B.

Mo asym napametpam Py n U,, , Bblbnpaem TpaH3nctop p-n-p KT818BM c U, =
60 B; lym = 15 A; Py son. = 100 BT; B = 20; f215 = 3 MIu, 13 Tabanupi: «MapameTpbl TpaH-
3UCTOPOBY.

MpoBepsem TPaH3UCTOP MO YacToTe, NPU STOM:

fio,> Ff =12/ 11 -1=26 Klw,
M2 -1

roe Fg- BEPXHAA TPAHNYHAA YaCTOTa YCUNTNTENA,

Mg - KO3PDUUMEHT YACTOTHbLIX UCKAXKEHUM HA AaHHOM YactoTe (Mg = My =
1,1).
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Puc. 1.2. BbIxoA4Hble XapaKTepPUCTUKKN YCNOBHOIO TPaH3UCTopa

6. OnpenenatoT NONONKEHNE TOYKMN NOKOA HA BbIXOAHbIX CTaTUYECKUX XapaKTepu-
CTUKaxX TpaH3ucTopa (puc. 1.2).

Uiso=En—AU=24-3=21B,
IK.O= PO/ UK.3.O = 61/ 21 = 2;9 A
|_|pM OTCYTCTBMWN B CMNPaBOYHUKaAX BbIXOAHbLIX XapaKTEPUCTUK Bbl6paHHOl'O TPaH-
3MCTOpPA CTPOMM Harpy3o4HYo XapaKTepUCTUKY No aHanorum ¢ puc. 1.3 (npamasn 1).

7. Onpeaenaem pabounii y4acTok Harpyso4yHom npamon 1.

Ona 4yero 3agaemca Be/IMYUHOM ocTaTodHoro Hanpskenua (U, = 2 B).
HanmeHbLlinii Tok Konnektopa us puc. 3 lymin = 1 A (nonyunncs us ycnosma cMMMeT-
PWUU C Iy OTHOCUTENBHO TOYKM O, puc. 1.3).
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Puc. 1.3. Harpy3ouHble npamble: 1 — ncxoaHanA; 2 — CKOPPEKTUPOBAHHaA.

8. N3 nocTpoeHua onpegenaem:
Uim=Ukso—Uoer =21 -2 =19 B - amnantyga BbIXOAHOIO HAaNpAXKeHus;
lkm=lkm = lko =4,8—-2,9=1,9 A- amnantyaa BbIXO4HOrO TOKa.
Cobntopaetca ycnosue Iy < ly zon = 15 A.
9. BblUMCAAKOT MOWHOCTb CUrHaNa, OTAaBAEMYH TPAH3UCTOPOM
Pr = 07125(|K.M - IK.min)zRKH’

Rin = Ukam/1 =50 /5 = 10 Om - conpoTMBAEHNE HArpy3Kn nepemeHHoOMy TOKy; |
- TOYKA NepecevyeHmns Harpy3o4YHOM NPAMOMN C OCbio OpAMHaAT.

Pr=0,125 (4,8 - 1)2 10 =18 Br.
Y10 meHble, yem P.= 24,4 BT.

YBenunumBaem HakIoH Harpyso4vHou npamon (ysenmumsaem | go 7,5 A - npsamas
2, puc. 1.3) 1 BbluMcnaem P; c HOBbIMKM NapameTpamu.

RK|'| = UKQ.M/I = 50 / 7,5 = 6,7 ON\,
P;=0,125(7,2-1,5)*- 6,7 = 27,2 Br.

Tenepb P> P. (P; He gomkHa npesbiwaTth P. 6onee yem Ha (20...30) %).



Harpysquaﬂ npAamana He A0/1*XHa BbIXOAUNTb U3 obnactu ,ﬂ,OﬂyCTMN\Oﬁ MOLHOCTH.
an UK30 =21B u lKO = 4,3 A

Pkm = Pko = Ukso ko =21 - 4,3 = 90,3 Br.
Pum < Pk gon. = 100 BT.
10. lnanasoH M3MeHeHUA BXOAHOro TOKa (ToKa 6a3bl) npu B = 20:
lem=lm/P=7,2/20=0,36 A.
l.min = lemin / B=1,5/20=0,075 A.

IE 2I|r
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Puc. 1.4. OnpegeneHne napameTpoB BXOAHOIO CUrHana

11. Mo BXxoAHOM XxapaKTepuCTUKe TpaHanctopa Haxoamm Ug, w U Ugs min (puc. 1.4.)

Ecan BXOAHOM XapaKTEPUCTUKM AAHHOTO TPAH3UCTOPA B CMPABOYHMKE HET, TO
AN KPeMHMEBOro TPaH3UCTopa MOXHO NPUHATL: Ug, = 0,7 B, Ugsmin = 0,5 B.

12. BbluMcNAAeM MOLLHOCTb BXOAHOIO CUrHaNa M BXOAHOE CONPOTUBAEHUE TPaH-
3UCTOpPa NepeMeHHOMY TOKY.

Pox=2Ugom- 2 l6n/8=2-0,7-2-0,36/8=0,126 BT;
RBx.Tp = U63M/ lem = 0,7 / 0,36 =1,94 Om,
Ugsm Y I - COOTBETCTBEHHO aMNINTYAHbIE 3HAYEHUA HANPAXKEHWUA U TOKa 6asbl.

13. ConpoTuBsieHne B Lenn aMmuTTepa onpegenaem no nageHuto HanpaxXeHus
Ha 3TOM CONPOTUBAEHUN NPU ko = 4,3 A:

Ugrs =(0,5...0,3)AU=0,4-3=1,2 B;
R3= UR3/ ||.(0 = 1,2 / 4,3 = 0,28 Om.

14. OnpepensatoT eMKOCTb KOHAeHcaTopa B uenun amutTepa. Mpu fy =70 My,



C=10/(2nf,R3)=10/(2m-70-0,28)=0,081 ®.
15. Onpepenaem BxogHoOe conpoTmssieHne Kackaga Rpxk 1 Ry, Ry.
Rex k. = RBX.Tp + B Ry = 1,94 +20- 0,28 =75 Om.

O6bI4HO BeNnYKMHY pe3nctopa R, genntens HanpaxxeHuna BbiIbBUPatoT B HECKO/IbKO
pa3s meHblwe, Yyem Rpxy. B Hawem cnyyae (c TpaHcPOpPMaTOPHbIM BK/IHOYEHUEM
Harpysku) no NOCTOAHHOMY TOKY KacCKaj, oxBayeH rnybokon oTpuuatesnbHOn obpaT-
HOM CBA3bIO, YTO yXKe obecneymBaeT ero A0CTAaTOYHO BbICOKYIO TEMMEPATYPHYIO CTa-
6unbHOCTb. Mo3ToMy MoXKeM NPUHATL R, = Rex k. = 7,5 OMm.

9Tn pe3ncTopbl BKAKOYEHbI NapannenbHo. Nx obuiee conpoTuBieHme paBHO
Roaxk =R»/2=7,5/2=3,750m.
HavanbHbI TOK 6a3bl
leo=1lw/B=4,3/20=0,215A.

MNapgeHue HanpAaXeHnA Ha R,

Ur =Ry lgo=7,5-0,215=1,6 B.
HanpaxeHune Ha R,

Uri =En—Ug,=24-1,6=22,48B.

Ri=Ugri-Ry/Ug=(22,4-7,5) /1,6 =105 Om;
16. Bbiuncnatot KoapPuumMeHT ycmneHmna Kackaga no MOLHOCTH
Kp = Peux/ Pex =20/ 0,126 = 159.

17. KoapduumeHT TpaHchopmaumm BbIXo4HOTO TpaHCcPopmaTopa

R
Ke |- S o |4 _g73.
Ron. 167082

18. ConpoTmBaeHne 06MOTKM BbIXOAHOTO TpaHCchOpmaTopa:

R:1=0,5Rkn(1-m;)=0,5-6,7(1-0,82) =0,60 Om;
Rr2=R.1-K*=0,6-0,73*=0,32 Om.
19. MHAYKTMBHOCTb NEPBUYHOM OOMOTKM:
_0I9(R,; +R,,) _ 0159(4+0,32)

f K2 JM2, 1 70.0,732,/11% -1

20. Nnowaab NOBEPXHOCTM OXNaXKAatoWwero paamMaTopa,

L =0,04 TH.
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(1200 +1500)P,
OX T%M _TO _PORTT ,

cp.M

rae Toopm = 40 °C - Hanbobluas BO3MOXKHAn TemnepaTypa OKpy»KatoLLeit cpeapl;
T°:m = 150°C - Hanbonbluas AONYCTMMan TemnepaTtypa KONNEeKTOPHOro nepexoaa; Ry
- Tennosoe conpotmsnerue. [na KT818BM u3 cnpaBouyHunka Ry =1 °C/BT.

1300 -61

_ _ 2
ox =150 _40_6L1 Lo18M

21. Haxogmnm emkocTb Cgy

Cex= 10/ (2 f,Ropxk)=10/(2m-70-3,75) = 0,006 ® = 6000 MKD.

2. PACHET MOCTOBOI'O BbINPAMUTEIA C dUJTIBTPOM

McxoaAHbIMW AaHHBIMM ANA PacyeTa BbINPAMUTENA ABNAKOTCA:

U,o — CpeaHee 3HaYeHMe BbINPAMIEHHOIO HaNPSAMKEHUA Ha Harpyske;
|, — cpeaHee 3HayeHMe BbINPSAMIEHHOTO TOKa;
U, — Hanps»KeHue ceTu;

Kn.eox — KO3PPULMEHT NyNbCcaLMt BbINPAMIEHHOTO HaNpPsXeHMA Ha HarpyskKe.

| Y Y Y L, Y Y Y, o
b I > ] s
‘ U ”‘1 o o ol I |

Puc. 2.1. Cxema MOCTOBOFO BbINPAMUTENA C PUABTPOM

B npuBOAMMDBIX HMXKE pacyeTax HanpaXeHWe BblparkaeTcAa B BONbTaX, TOK — B
MUNMamMmnepax, conpoTueneHme — B OMax, EMKOCTb — B MMUKpodapagax, Koapodnum-
€HT Ny/IbCalnii B NPOLLEHTAX.

I'Ipowsse,u,eM pacyeT co cheagyrowlmmmn AaHHbIMU.

JdaHo: U, =4B; I,=2A; Uy =2208B; Kygux=2 %.
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2.1. TIOCJIEAOBATEJIBHOCTH PACUYETA

1. Ona BbibOpa TMNA AMo[0B, onpeaenaoT obpaTHoOe HanpAXKeHMe Ha BEHTUNe
Uosp =1,5U,=1,5-1,2-4=7,2B,

roe U, = 1,2 - U,, — Hanpsi>keHMe Ha BXoAe Crnia*kusawuwero puabtpa A0/KHO

6bITb 60/Nblle HANPAXEHWA Ha HarpysKe, T.K. YYMTbIBAET MOTEPU HaMpAXKEeHMA Ha
dunbTpe.

CpeaHun TOK Yepe3 BEHTU/b
lap=0,51,=05-2=1A.
Boibupaem anoapl KA130AC ¢ I, = 3 A; Ugepm =50 B

Bbibop gnoga nponssBoamTca No 3TMM ABYM napameTpam l,o, M Uge,. W3 cnpa-
BOYHWMKA BbIMUCbIBAOT MaKCMMaibHOe 0OpaTHOE HanpaXeHue, cpeaHU TOK U BHYT-
peHHee conpoTusneHne BeHTUNA R;,. Ecam BeamumnHbl R; B cCNpaBOYHMKE HET, TO ero
Nnerko paccumtatb. [pn nageHnn HanpaxeHna Ha KpemHnesom anoge Up = 0,7 B Be-
nvumHa Ri=Ug/ 1,4, =0,7/1=0,7 Om.

2. Pacuet TpaHcdopmaTtopa npu U, =1,2- U, =1,2-4=4,8 B:
OnpeaensatoT conpoTuBaeHme TpaHchopmaTopa

830-U .
™ : 4 550 4,81/4 =1132 Om.
Io'(Uo'Io) 2'(4’8'2)

HanpsaskeHne Ha BTOPMYHOM 06MOTKe TpaHchopmaTopa

I,I2R. +R .
U,=075-U, +°('—“’)=o,75-4,8+ 22-07+11%2) _ 495
530 530
Tokun 06MOTOK
I, =141-1, +M:1,41.2+M:2'9 A,
2-Ri+R,, 2-0,7+1132

| _12:U,-1, 12:115-29
! U, 220

= 0,18 A.

Bbluncnserca rabaputHas MOLHOCTb TpaHchopmaTopa, KoTopas Ana ABYXMNony-
NepuoaHOM CXeMbl ONpPeaenAeTca BbiparkeHnem

P =17U,l,=17-11.5-2.9 =57 B-A.

[anee HaxogutcAa npounssegeHune naowaamn ce4yeHnAa cepagedyHnKa TpchcbopN\a—
TOpPa Qc Ha nnowaab OKHa cepaeyvyHnkKa Qo, KOTOpOE B 3aBNCUMMOCTU OT MapKun npoBoO-

12



Aa 06MOTKM paBHO, cm™:
Qc Q= 1,6-Pr pna nposoaa mapku N3/1;
Qc Q= 2,0-Pr pna nposoga mapku M3LWO;
Qc Q= 2,4-Pr pna nposoga mapku ML A.
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Tabnnua 3.1

Pasmepbl
WMpMHA naowaab
Tvn WMpMHA BbICOTa Mpepensi
cpegHero OKHa
NAACTUHbI OKHa OKHa Q. Qo, cm*
CTEPXKHSA Qp=bh,
b, cm h, cm
a, cm cm’
w-10 1,0 0,5 1,5 0,75 0,75-1,5
w-10 1,0 0,65 1,8 1,17 1,17-2,34
w-10 1,0 1,2 3,6 4,32 4,32-8,64
w-12 1,2 0,6 1,8 1,08 1,56-3,12
YL-12 1,2 0,8 2,2 1,76 2,53-5,06
-12 1,2 1,6 4,8 7,68 11,1-22,2
Ww-14 1,4 0,7 2,1 1,47 2,88-5,76
w-14 1,4 0,9 2,5 2,25 4,41-8,82
w-15 1,5 1,35 2,7 3,65 8,21-16,4
lW-16 1,6 0,8 2,4 1,92 4,91-9,82
YL-16 1,6 1,0 2,8 2,8 7,17-14,3
W-18 1,8 0,9 2,7 2,43 7,87-15,7
w-19 1,9 1,2 3,35 4,02 14,5-29
LW-20 2,0 1,0 3,0 3,0 12-24
LW-20 2,0 1,7 4,7 7,99 32-64
YLL-22 2,2 1,4 3,9 5,46 26,4-52,8
LW-25 2,5 2,5 6,0 15 93,7-180,7
L-25 2,5 3,15 5,8 18,3 114-228
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-28 2,8 1,4 4,2 5,88
YW-30 3,0 1,9 53 10,1
w-32 3,2 3,6 7,2 25,9
YW-35 3,5 2,2 6,15 13,5
YL-40 4,0 2,6 7,2 18,7

46,5-93
91-182
265-530
165-330

300-600

Ana nposoaa M3/
QcQy=1,6-Pr=1,6-57=91cm".

N3 Tabauubl 3.1, B KOTOpOW NpuBeAEeHbl OCHOBHble AaHHble TUNosbix LLU-

06pa3HbIX NNACTUH, N0 3Ha4YeHno Q¢ Qp BbIOMPAIOT TUN NAACTUHDBI U BbINUCLIBAIOT BCE

ee napameTpbl.

Bbibnpaem nnactmubl YW-30ca=3cm; b=1,9cm; h=5,3cm; Qp=b h=10,1

2
Cm .

Mpwn aTom nonyyatoT
Qc=(Qc Qo) / Qy=91/10,1=9 cm’.

Heobxoaumasa TonwmHa naketa naactmHc=Q¢/a=9/3 =3 cm.

OTHowweHwue c/a pekomeHayeTca 6paTb B npeaenax 1...2. ECv oHO BbINAET 33 3TU

npeaenbl, To HeobxoAMMo BbIbpaTb APYroM TUMN NAACTUH.

OnpeaensatT YNCNO BUTKOB W M TO/LWMHY nNpoBoaa d nepBUYHOM M BTOPUYHOM

06MOTOK TpaHCchOpPMaTOpa NPU NAOTHOCTM TOKa B 06MOTKaX j = 3 A/Mm:
d=1,13 (I/j)** = 1,13(1/3)"* = 0,651,
w; =48 U/ Qc=48-220/9=1173 Bur.
d; =0,65-1,"* = 0,65 - 0,18" = 0,28 mm,
W, =54 U,/ Qc=54-11,5/9 =69 BuT.,
d, =0,65:1,"% = 0,65- 2,9% = 1,1 mm.
3. PacueT punbTpa. EMKOCTb KOHAEHCATOP Ha Bxoae ¢unbTpa

C, =301,/ U, =30+ 2- 4,8 =288 mkd.

BbI6MpaIOT INEKTPONMNTUNYHECKHNE KOHOEHCATOPbLI NO BEUHYHNHE EMKOCTU N HOMMU-
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HaNbHOMY HanpaxXeHuto, npuyem U, > 1,2 U, B.
KoaddpuumeHT nynbcaumin BbINPAMAEHHOTO HaNPAXKeHUA Ha Bbixoae dmabTpa
Kn.ex =300:1,/ (Uy- Co) =300 - 2/(4,8 - 288) = 0,43 %.
Heobxogmmblih KO3pOULMEHT crnaxknBaHma GunbTpa
g=Knex/ Kneex=0,43 /2 =0,215.

B paHHOM cxeme BblbpaH AByx3BeHHbIN LC-dunbtp. KoadduumeHT crnaxkmaHusa
O4HOrO 3BEHA

Uss =(q)1/2 = 0:2151/2 =0,46.
OnpepenatoT npounssegeHune LyCy no popmyne
Ly C4=2,5(0ss +1) = 2,5(0,45+1) = 3,63 [H-MKOD.

3apatotca emKocTblo Cy TaK, 4TObbl MHAYKTMBHOCTbL Apoccena GunbTpa He npe-
Bblwana 5—10 [H 1 onpeaenatoT UHAYKTMBHOCTL Apoccens. NpuHnmaem Ly =7 H.

Cy=3,63/7=0,5mkd.

HaxopAat ceyeHune cepaedHuka Qc, YMCN0O BUTKOB W U agnameTp nposoga d ob-
MOTKW Apoccens:

Qe=Ly 1,7/2=7-2"/2=14 c™’;

w = 4-10%/ |, =4-10%/ 2 = 200 BUTKOB;

d =0,651,"* = 0,65-2% = 0,92 mm.

CeyeHune ob6MOTKHM

Q,, =w-d*/1000 = 200 - 0,92°/100 = 1,92 cm’.
QcQy = 141,92 = 27 cm”,

Mo npousBeaeHuto Qc Qn w3 Tabnumubl 3.1 BbIBMPAIOT TUN CceEpAEYHMKA U BbINKU-
CbiBatoT Bce napameTpbl. C yyeTom ob6bema, 3aHMMAaeMoro CTeHKaMM KapKkaca u u3o-
NAUMOHHbIMKW NPOKNAAKAMM, CEYEHUE OKHA AOMKHO ObITb HECKO/NIbKO bonblue ceve-
HMA OOMOTKM.

Bbibnpaem nnactuHbl W-19ca=1,9cm; b=1,2cm; h=3,35cm; Qp=b h=4,02

2
Cm .

4. MpoBepAloT 3HaYeHMe BbINPAMAEHHOrO HanpAXEHUA HA Harpyske, ANs 4Yero
onpeaenstoT CPpeAHIo AIMHY BUTKa 0OMOTKHM |, 1 conpoTuBaeHUEe NpoBoAa 0OMOTKM
Rw:
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l,=m-(a+b)=m(1,9+1,2)=9,73 cm;

Rw =2-W-l,,/(10* d*) = 2:200-9,73 / (10" -0,92°) = 0,46 Om.
Mpw 3TOM NageHne HanpaXeHne Ha ABYX3BEHHOM puUabTpe
Uy =Ry - o= 0,46 - 2 = 0,92 B.

HanpAa)keHune Ha HarpysKe

Uno = Uy— Uy =4,8-0,92 = 3,88 B.

Ecnn HanpsaxeHWe Ha HarpysKe NoJly4yaeTcss MeHbLUe 3a1aHHOro, TO HeE0bXoANMMO
NPOBECTN KOPPEKTUPOBOYHbIN pacyeT. MpocTeiwnm ABNSETCS YBeMYeHMe, A0 Heob-
XOAMMOTO 3HaYeHus, AMameTpa NpoBoaa 06MOTKM Apoccena. YBenmyeHme guamerpa
npoBoAa NpuBeAET K YMEHbLUEHWUIO COMPOTUBEHNA 0OMOTKM R,, YTO B CBOK Oue-
pefb BbI30BET yMeHblUeHWe NafeHnA HanpaxeHua Ha ¢unbtpe U,. MNpu 3TOM Heob-
XOAMMO MPOBEPUTb, MOMKET JIN HOBbIM NPOBOA, PAa3MECTUTbCA B OKHE BblGpPaHHOrO
cepAeyHuKa gpoccena punbTpa.

3. PACHET KOMMEHCALUMNOHHOIO CTABUIIM3ATOPA
MNOCTOAHHOIO HAMNPAXEHUA

4 T VT1 %ﬁ
R2 : : R1 RS
I-I—
|
b VT2
Usx _:_-I 1 UBbIx
1
P
1
R3 1 R4
1
1

Puc.3.1. Cxema KOMNEHCALUMOHHOrO cTabmMansaTopa HanpsKeHUs

Cxema puc. 3.1 coaepKuUT TP OCHOBHbIX 31eMEHTa: PEryInpyoLWwmnii SNeMeHT Ha

TpaH3uctopax VT1 n VT2, ycunutenbHblit anemeHT (yCuanTenb NOCTOAHHOrO TOKa) Ha

TpaH3ucTope VT3 M UCTOYHUK OMOPHOro HaMNpAXKeHUA Ha cTabuantpoHax. CobcTeeH-

HO peryinpylowmm snemMeHToOM ABaAeTcA TpaH3uctop VT1, a TpaH3ucrop VT2 asna-

€TCA Cornacyrowmm azieMeHTOM mexay 60nbLWLINM BbIXOAHbIM cOonpoTUBIAEHNEM YCU-
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NNTeNAa MOCTOAHHOIO TOKA M ManbiM BXOAHbIM COMNPOTUBAEHMEM pPeEryinpyroLLero
TpaH3uctopa VT1.

JLOCTOMHCTBOM TPAH3UCTOPHBIX CTabUIN3aTOPOB ABNSETCA BO3MOXKHOCTb NONY-
YyeHMsA 60/bWIOro TOKA HarpysKku M peryinpoBKM BbIXOAHOTO HaMNpPAXKeHWUs, a TaKkKe
Masioe BbIXOAHOE COMPOTUBNAEHME. BbIXOAHOE HanpsKeHWe peryanpyerca nytem
M3MEHeHMA CONPOTMBAEHMA pe3ncTopa R;.

NcxogHbIMKM aHHBIMKM ANA pacyeTa cTabunmsaTopa ABAAKOTCA:

Usux - BbIXOOHOe HanpaxeHue, B;

AU,,.«- Nnpegennsl peryampoBaHUA BbIXOAHOMO HanpAaxeHusa, B;

l, - TOK Harpysku, A;

AU,,/U,, - 4ONyCTUMOE OTHOCUTENbHOE U3MEHEHME BXOAHOTO HanpaAXeHus;
Ko - KoadpoduumeHT ctabunmsauymm.

Pacuer.

NaHo: Ug,x =8 B; AUy, =5B; I,=4A; AU, /U, =0,4.

3.1. BbIBOP THUIIA PEI'YVJIMPYIOIIEI'O TPAH3UCTOPA U
EI'O PEXXMIMA

MuHuumanbHoe BXOAHOE HanpAaxXeHume
UBX.MVIH = UBbIX + AUBbIX + UK3MMH = 8 + 5 + 2 = 15 B;

rae Ukswew - MUHUMAZIbHOE HanpaXKeHne mexXay SMUTTEPOM U KOJIEKTOPOM
TpaH3ucTopa VT1, npu KOTOpom ero paboTa He 3axoauT B 061acTb HacbiweHus. na
MOLLHbIX TPAH3UCTOPOB, KOTOPble WUCMONb3YIOTCA B KayecTBe peryvpylowmnx sne-
MEHTOB, 3Ta Be/IMYMHA paBHa (1 + 3) B.

C yyeTOoM A0NYCTUMbIX U3MEHEHUIM BXOAHOIO HaMpAXeHua onpeaensatoT ero
HOMMHaNbHoe Ug 1 MakcumanbHoe Ugy yaxec 3HAYEHUA.

UBX = UBX.MI/IH /(1 - AUBx/ UBX) =15 / (1 - 014) =25 Br
UBX.MaKC = UBX(l + AUBX/ Uex) = 25(1 + 0;4) =358B.

Haxogat makcMmanbHoe HanpaxeHue Ugsimake 1 MAKCUMAJIbHYIO MOLLHOCTb,
paccemMBaemyto Ha peryampyrolem TpaH3ncTope:

UKalmaKc = UBX.MaKC - UBbIX. = 35 - 8 = 27 B;

Primake =Uks1maxe Ih = 27 - 4 = 108 BT.
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Mo atum ABYM BEINYUHAM U3 CMPaBOYHUKA BbI6MpaIOT I'IO,EI,XO,CI,FlLLI,MVI TPaH3U-
CTOP, 4N1A KOTOPOro BbINMUCbIBAOT Pyyaxe, Ikmaxes h21, Ukamaxe-

Bbibupaem TpaH3nctop p-n-p KT818BM ¢ Pyyake = 100 BT; lkmake = 20 A; Ukamake =
60 B, h21 =20.

3.2. BBIbOP THUITIA COI'JIACYIOILIEI'O TPAH3UCTOPA U
EI'O PEXVMMA

KonneKkTopHbIN TOK TpaH3ncTopa VT2
||.(2z Iaz = |51 + |R4 = |H/h21’1 + IR4 = 4000/20 +2=202 A= 0,2 A,

roe lrs - AONONHUTENBHBIA TOK, NPOTEKaloWm Yyepes pesnctop R, Ana mano-
MOLLHbIX TPAH3UCTOPOB, MCNO/b3yEMbIX B KayeCTBe COrnacylowero sfieMeHTa, Ao-
NONHUTENIbHbIN TOK BbIOMpatoT B Npeaenax 1...2 mA.

OnpepenAatoT MakCMManbHble 3HaYeHnA HanpaxXeHna Uys, M mowwHocTn Py, co-
rnacyroLLero TpaH3mncTopa:

UHQZMaKc = UKalmaKc = 27 B;
PKZ = IKZUK32M3KC = 0,2 - 27 = 5,45 BT.

Cornacytowmit TpaH3ucTop BbibMpatoT no Aym napametTpam Uysomake M Pra, NpU
3TOM A0/1I)KHO cO06.1t0AaTbCA HEPABEHCTBO lkmakce > lka-

Bbibupaem B Kauectse VT2 TpaH3uctop p-n-p KT814l ¢ Pyyaxec = 10 BT; lkmave = 1,5
A; UKamaKc = 80 B; h21 = 30

ConpoTunBneHue pesncrTopa

Rs= UBbIX/IR4=8/2 =4 Om.

3.3. BBIbOP YCUJIMTEJIBHOI'O TPAH3UCTOPA T; M1 EI'O PEXHNMA

B KauectBe ycunutenbHoOro obbl4HO BbIOMPAIOT MASIOMOLLHbBIN TPAH3UCTOP. ITO
A0MKEH BblTb HU3KO UM CPeaHeYaCTOTHbIM TPAH3MUCTOP NOAXOAALWEro HanpsaXKeHns
N COOTBETCTBYIOLLLEN CTPYKTYpbI.

Bbibupaem p-n-p TpanH3mctop KT104b ¢ Pyyake = 0,15 BT; lkmake = 50 MA; Uksmake =
15 B; h,; = 60.

3a4aBaACb HanNpAXeHnem
Ukas = (0;1 - OIS)UBbIX =0,38=2,48B,
onpeaenAtT ONOpPHOe HanpAXKeHue

19



Uon = Ugux - Uks3=8—-2,4=5,6 B.

Ncxoas M3 NoNyYeHHOro OMOPHOro HanpaAXKeHuaA, No CNPaBOYHMKY noabupatoT
OAMH UNN HECKOJIbKO CTabUIUTPOHOB, Kak NpaBuao, Manoi mouwHoctu, obecneyu-
BalOLWMX 334aHHOE ONopHoe Hanps»eHue. Ona BbIBPaHHOro CTabUANTPOHA BbINK-
CbIBAIOT HaNps»KeHue CTabunamnsaunm u MakCcUMasabHbIi U MUHUMA/bHbIM TOKWU CTa-
6unmsaumn.

Bbibnpaem ctabunmtpoH KC 156 ¢ I, max= 55 MA, n U = 5,6 B.

3apatotca pabounm ToOKOM CTabunaunTpoHa |, B npeaenax BO3MOXKHOIO U3MeHe-
HMA 3TOrO TOKAa M ONpeaenstoT orpaHuYmnBatowee «bannactHoe» conpotmsneHue Rs.
Mpumem I = 10 mA.

RS = (UBbIX - Uon) / (ICT - |K3) = (8 - 5,6) / (10 - 112) = 0;27 KOm.

KONnnekTopHbIA TOK YCUAUTENbHOTO TpaH3uUcTopa lks BblbMpaloT B npeaenax
1...1,5 mA. 3aTem HaxoaAT conpoTueaeHune pesncropa R;.

Mpwn
|52 = ||.(2/h21’2 = 0,2/30 = 0,0067 A= 6,7 N\A,

UKal = UKalmaKc - AUBbIX =27-5=22 B;
Ri=Uka1/ (I3 +1g2) =22 /(1,2 +6,7) = 2,78 KOM.

3.4 PACYET AENUTENEN HANPAXEHWUA

Mpu lgs =Ik3/ hy13=1,2 /60 = 0,02 MA;

Tok penutens l,., BbibupatoT B npeaenax (20 + 70)lg;

l,en =60-0,02=1,2 mA.

3agaemca BennynHom Rg B npeaenax (0,5...3) KOm, Rg = 3 KOM.

R7 = (Uon - lgenRs) /(0,5 l4en) = (5,6 —1,2:3) / (0,5- 1,2) = 3,3 KOm,

R6 = (Usex - Uon - 0,5 lzen R7)/lgen = (8 = 5,6 —0,5- 1,2-3,3) / 1,2 = 0,35 KOMm.

3.5. BLIbOP KOHJIEHCATOPOB

EmMKocTb KoHAeHcaTopa Cy, BKAOYAEMOro gnA NpeaoTBpalleHna Bo3byKaeHMA
cTabunuszatopa, noabupatoT akcnepumeHTanbHo. ObbiyHO BepyT C;, 0,5 + 1 MKO.
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EmKocTb KOHAEHCAaTOopPa C,, BKAloyeHune KOTOpOro npunsoguUTt K HE3HAYUTENIbHOMY
YMEHbLWEHUNIO NynbCaunN BbIXOAHOTO HaAMNpPAXEHUA N 3aMETHOMY YMEHbLUEHNIO Bbl-
XO4HOro conpoTnBneHNA CTa6va3aTopa nepemeHHomy TOKYy, BbI6MpaI-OT B npegenax

1000 + 2000 mK®.
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4. PACHET YIMNPABINAEMOIo TUPUCTOPHOIO BbINPAMNTEIA

JlaHHble AN NPOEeKTUPOBAHUA

1. Cxema ynpaBnsieMoro TUPUCTOPHOTO BbINPAMUTENA MOKa3aHa Ha pwuc.5.1.

[MYHKTUPHbIM NPAMOYro/IbHUKOM BblaesieH CUN0OBOM BbIMpPAMUTENb. KOHerTHaﬂ cxe-

Ma CMN1I0BOTO BbINpAMUTENA 3aJ.aeTcA NnpenoaasaTenem (puc. 5.4...7).

2. |cp. — cpegHee 3Ha4YeHne BbinpAMAEHHOIO TOKa NP NOJIHOCTbKO OTKPbLITbIX TU-

puctopax VS1 n VS2;

3. U, — CpefiHee 3HavyeHue BbINPAMIEHHOTO HaNPAXEHUA NPU NOAHOCTbIO OT-

KpbITbIX TUpUcTOopax VS1 n VS2;

4. o - yron oTKpPbITUA TUPUCTOPOB

T1

~220 B "
w

VD1-VD4

FU1

R1

VD5 Z

c1

VT1

VT2

]m

Puc.4.1. lNMpuHunnuanbHaa cxema BbiNnpAMUTENA

MpuHUMN paboTtbl cxembl. [lepemeHHOe Hanps)KeHue ¢ 06MOTKM TpaHchopma-

Topa W, (pnc.5.2, a.), BbinpamneHHoe moctom VD1-VD4 (puc.5.2, 6.), uepes pesnctop

R1 noctynaeT Ha cTtabunutpoH VD5, KOTOpbIit OTpe3aeT BEPXYLUKM UMMYNbCOB CUHY-

cona Ha ypoBHe HanpAaxKeHunA CTa6MﬂM3aLI,MVIZ UcT.vps. B pe3ynbrtate Ha CTa6MIIMTpOHe

dopmupyeTca HanpsarkeHne, popma KOTOporo n3obpaxkeHa Ha puc.5. 2, 6.
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Ot aTOro HanpaxeHus yepes R2 3a Bpems t; (pnc.5.3) 3apsrkaeTcs KOHAEHcATOpP
C1 po HanpAXeHWA BKAKYEHMA aHAN0ra AMHUCTOPA Ugs, COBPAHHOIO Ha TPAH3UCTO-
pax VT1 n VT2. BennunHa HanpaxeHUA BKAKOYEHUA onpeaenaeTca nageHuem Hanps-
eHuA Ha pe3suncTtope R4.

Bpema 3apaga C1l (t;) 4O Hanpsa)KeHUA BKAKOYEHMA 33aBUCUT OT MNOJIONKEHUSA
ABWXKKA pe3nctopa R2. Yem 6onble BenmunHa R2, Tem nosgHee BKAKOYMTCA aHAIOr
AVHUCTOPA, Yepe3 KoTopbln Tok paspaga Cl (i) nogsoaMTCA K yNpaBAAIOLWLMM dN1eK-
TpoAam Tnpuctopos VS1 n VS2 n tem meHblle OyaeT Hanpa)KeHue Ha HarpysKke cu-
JIOBOTO BbINpAmMUTena pesuncrope Ry,.

N

a)

Uyp1-vD4

Uctvos Ff-------\f----—---\-f---—----\-F--—----- -f------\--

0

Uvps

0 V V V vV \

t

Puc.5. 2. ®opma HanpsarKeHUA: a- Ha 06MOTKe W,; 6- Ha
Bbixoae Bbinpamutena VD1-VD4; B- Ha cTabunutpoHe

I~
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Puc. 5.3. ®opmbl HanpaXKeHUM Ha CTaBUNUTPOHE (Uyps); Ha

KoHaeHcaTope C; (ucy); pesnctope R4 (Ugs) M UMNYNBCOB TOKA

nnnnnnnnnnnnnnnnnnnnnnnnnn \/C1 .. \ICH

4.1 IIOPAOJOK PACYHETA

1. Mo 3apgaHHbIM I, M U, paccuntaTb AeWCTBYIOLME 3HAUYEHUA HaMpAXKe-
HMA 1 ToKa (Us 1 I3 4) Ha 06MOTKax W3 U W, ANA 334aHHOM CXeMbl BbINPAMAEHUA.

2. Halti mouwHocTb, noTpebnsemyto Harpyskoi (Ry):
Py=Usls4
3TO MCXOAHbIN NapameTp 4N pacyeTa TpaHchopmaTopa.
3. Onpeaenntb amnAUTYAHOE 3HAYEHNE HaNPAXKeHUA Ha w3:
Usyax = Us /2.

4. Cyyetom Uszya U CpeaHero 3HayeHusa ToKa Yepes KaxKabli TMPUCTOP Bbl-
6paTb NO cNpaBOYHMKY TUPUCTOPbLI VS1 1 VS2. M3 cnpaBoYHMKA ONpeaennTb TaKKe
TOK ynpasneHua lyn, 1 Bpema BKAOYEHNA TUPUCTOPOB tgy,.

5. Onpeaenenune BennynHbl R5 n R6.

YT106bI BbIPOBHATb TOKU YyNpaBaAOWUNX INEKTPOAOB TUPUCTOPOB, NnageHue
HanpAXeHUA Ha 3TUX PE3SNCTOPAX MPUHUMAIOT PABHbIM:

Urs = Uge =5 AUynp;

roe AUy, = 0,7 B — nageHune HanpaXeHWa B ynpasaaoLwWwen uenu Tupucropa. Toraga
nosiyyaem:

R5 =R6 =5 AUynp / lynp-

6. Paccumtaem HanpsxeHue Ha C;:
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Uc1 = Ugs + AUypp + AUyrg + AUy,

rae AUyt + AUyt, — NageHne HanpaxkeHua Ha TpaH3uctopax VT1 n VT2 B pexkume
HacblWweHnA. 4na KpeMHUEBbIX TPaH3UCTOPOB:

AUyr; + AUyt; =Ugs + Uks wac = 0,7 + Uk nae,

roe Ugs Hac — HanpaXXeHne KONNeKTOP-IMUTTEP B PeXKMMe HacCbIWeHUA AN1A TpaH-
3nctopos TMna KT315 n KT 361 npuHumaem pasHbim 0,4 B.

7. [anee HaxoAMM eMKOCTb KOHAeHcaTopa Cy U3 yCcnoBuMA, YTO 3a BpeMS tgy,
KOHAEHCATOp pa3pAamTCA Ha BeANUYUHY Ugs:

C1 = lynp tekn / Urs
8. BennumHy R2 HaxoauMm M3 NOCTOSIHHOM BpemeHu 3apaaa Cl:
R,=1/Cy,
roe T = 0,01 c (nonynepuopn HanpaxeHusa cetm npu f =50 y).

9. Onpegensaem HanpseHue Ha R4 u ero BennunHy. Paspag C1 yepes aHa-
nor guHuctopa Ha VT1 n VT2 HaumHaeTca npu:

Ura = Ucs + Ugsyr;

roe Ugs v = 0,4 B — nageHune Hanps»KeHUA Ha nepexoae 6a3a-amutrep TPaH3UCTO-
pa VT1.

10. Tok pesnctopa R4 nonkeH bbiTb B HECKONbKO AECATKOB pa3 bosblue 06-
paTHOro Toka Konnektopa VT2. MocnegHuin 06bIMHO He MpPEeBbIWAET HEeCKONbKUX
MUKpoamnep. [1oaTomy TOK Yepe3 R4 MOXKHO NPUHATb PaBHbIM: Irs = 1 MA.

Torga
Ra = Uga / Ina = Upa /107 = 1000 Ug,.
11. Haxogmm BennuumHy R3:
Rs = (Ucr- Ura)/ Ira = (Ucr - Ura) / 107,

roe Ucr — HanpaxeHue ctabunmnsauum ctabunmutpoHa VD5, KoTopoe Lenecoobpas-
Ho BblIbpaTb B npeaenax (1,5...1,8)Uga.

12. Onpepensem BennunHy R1.
Rl = U2max /II'IOTpl

roe Ir|0Tp = IRZ + IR4 + (ICTmin + ICTmax)/Z; ICTmin = 3 MA n ICTmax (M3 CI'IpaBOHHVIKa) — MaK-
CUMaAJIbHbINA TOKM CTabUAM3aummn lermax CTabunmtpoHa VD5; gy = U/ Ry Usmax —
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aMnAnTyAa NepemMeHHOro Hanps»KeHua ¢ 06MOTKM W2, KOTOpOoe A0MKHO ObiTb B
2,5...3 pa3a 6onblwe HanpaxeHna Ucr.

13. Aunopapb! BbinpamutenbHoro mocta VD1-VD4 BbibMpatoT U3 ycnosus:

ICP > |n0Tp / 2; Uo6p. max = UZmax;

rae lep Y Ugspmax — AOMNYCTUMBIN CPEAHUIA BbINPAMIEHHbIN TOK Nto6oro 13 aMoa08s
MOCTa MU MaKCMMa/IbHOE A0NYyCTUMOE 06paTHOE HanpaXeHue.

14. 3HaA lhorp M Uymax, ONpeaennTb AeNCTBYIOWME 3HAYEHNA TOKa U Hanpaxe-
HUA Ha 0BMOTKe W,, cunTasa lhorp, CPEAHMM 3HAYEHMEM MepeMeHHOro TOKa 3TOM

0OMOTKM.

[encreytollee 3Ha4yeHne ToKa: Iy, = 1,11 lorp.

[eiicTaytowee 3HaueHne HanpaKeHns: Uy = Upmax /72 .
15. Mo gaHHbIM NyHKTA 2 1 12 paccumTaTtb TpaHchopmaTop.

16. MocTpouTb B MacliTabe KpMBYIO HaNpAXKeHUA Ha Harpyske (yroa oTKpbi-
TMA TUPUCTOPOB Q).

17. MocTpouTb B MacwTabe KpMBYIO HanpaxXeHUA 3apaga KoHgeHcaTopa Cl
npwu BennuymMHe conpoTtmeaeHns R2 pasHom R2/2 (pacueT nepexoAHoro npouecca:
3apAg, KoHAeHcaTopa Yyepes3 pe3ncTop OT UCTOYMHUKA MOCTOAHHOMO HanpAXKeHuA,
Y4YeCTb NPu 3TOM Hanpsi>KeHue Ha R4).

Pacuet ynpasaaemMbiX TUPUCTOPHDbIX Bbll'lpﬂMl/ITeJ'Iel\/’I nponsBoanTCA No MeEToanKe

pacyeTa Bbll'lpFIMMTEI'IQVI Ha Anoaax.

26



4.2. CXEMBI CUJIOBOM IEITN YIIPABJISIEMbIX BbITTPSIMUTEJIENA

Vs1 VS1
N
L~ W, R
H
W
W1 2 Wi 3
Ru
W3
Puc. 4.4 Puc. 4.5
W1 W1
Puc. 4.6 Puc. 4.7

5. PACHET BbIINPAMUTENA NCTOYHUKA TIMTAHUNA

Boinpamutens npeobpasyer nepemeHHoOe HanpsayKeHue, NoJlydeHHoe OT CeTeBO-
ro TpaHcoopmaTtopa, B NOCTOAHHOE. TOYHEee cKasaTb, BbINPAMUTE/b BblAAET He Mno-
CTOSIHHOE, a NYNbCUPYIOLLEE HANPSAMKEHME, KOTOPOE MOTOM CrNAa*KUBAKOT GUALTPOM.
[ns npeobpasoBaHUA CNYXKAT HENMHENHbIE 3/1IEMEHTbI, Ha3blBaeMble BEHTUNAMMU, KO-
TOpble ObIBAlOT 3NEKTPOHHLIMU (3/1EKTPOBAKYYMHbIE ANOAbI, KEHOTPOHbI), MOHHbIMM
(ra3oHanoONHEeHHble Namnbl: TMPATPOHbI, FA30TPOHbI), NOAYNPOBOAHUKOBLIMKU (NONY-
NPOBOAHWKOBbIE AMOAbI U AuMoAHble cbopku). MNocneagHne NPaKTUYECKM NOHOCTbIO
BbITECHUAU ApYyrUe BEHTUAMN.

B 6onblnHcTBE cnyyaes ONA NUTaHUA INNEKTPOHHDBLIX CXeM NPUMEHAKOT Cheayto-
wune BbInpAMUTENN!

1) ogHononynepuoaHble;
2) aByxnonynepuoaHsble.

PaccmoTpum Mx Npu cneayrowmx nNpennosoXKeHUAX: BEHTUNb UAeanbHbIN, T. €.
€ro COnpoTUBAEHUE NPU NPOXOXKAEHMUM TOKA B MPAMOM HaNpaB/I€HUN PABHO HYJIIO, a
B 06paTHOM — HeCKOHEeYHO 60/1bLIOoe; Harpy3Ka BbINPAMUTENSA YNCTO aKTUBHAA.
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5.1. OJTHOIIOJIYIIEPMOJHBIN BBITTPSIMUTEJIb.

Ero cxema nokasaHa Ha puc. 5.1,a. MepBuyHas o6MoTKa TpaHchopmaTopa NuTa-
HUA T coegMHeHa ¢ ceTblo, U HanpaxKeHne Ul obbiyHO cocTasnaet 220 B. MrHoBeH-
HO€ HanpsA)KeHMe Ha BTOPUYHOM 0OBMOTKe Bblipaszmm dopmynon u, = U, sin wt, nono-
YKWNB HaYaNbHbIN PA30BbIN Yo/l HY/EBbIM.

U,

Puc. 5.1. OaHodasHbIM 0A4HONOYNEPUOAHbIN BbINPAMUTEND

MNop AencTBMem 3TOro HanpsKeHUA Yepes BEHTU/Ib M HArpy3Ky COMpPOTUB/IEHU-
em R, npoTeKaeT TOK TONbKO BO BpeMA MONOKMUTENbHbIX NOAYNEepUoA0B HanpAXKeHUA
U,. Ha Harpyske Bblgenaerca HanpsaxeHue Uy, ¢opma KOTOPOro NnoKasaHa Ha pwuc.
6,1,6. OTpuuaTeNnbHbIM NOAYNEPMOL HaMPSAKEHUA U, HE MPOMNYCKAETCA BEHTUIEM.
AdnntenbHoCcTb nonynepnoaos npu vyactoTte cetn 50 Ny coctasnaet 10 mc.

CpeaHee 3HavyeHue nynbcupytowero Hanpaxenua U, = Up = Uy, /m B T pas
MeHbLUEe amnanTyabl NOABOAMMOrO K BbINPAMUTENO HanpAaXeHna U,,,.

OtmeTum, uto Uy BABOE MeHbLUe cpegHero sHa4eHuA 3a noaynepunos, noCKOJ/IbKy
TOK B HAlrpy3Ky Te€4eT TOJIbKO B Té4eHNe O4HOro noJI0OXMTE/NIbHOIo noaynepnoaa.

Haliaem COOTHOLWEHMEe MeXKay AEeNCTBYOWMM HanpsaxKeHnem BTOPUYHOM 0b6moT-
K1 TpaHcpopmaTopa U2 1 cpeaHUM BbINPAMIEHHBIM HaNpsKeHUeM:

Uz_ UZm _TEUCP _TCUO

V2 V2 2

MakcnmanbHoe o6paTHoe HanpAaxeHne Ha BeHTU/1€ BO BpeEMA OTPMUATE/IbHOIO

nonynepuoaa (Koraa BEHTUAb 3aKPbIT) PaBHO aMNINTYAHOMY 3HAaYEHUIO HANPAXKEHUS
BTOPUYHOM 0BMOTKMN Ugepm = Uym = TtUg. 3ameTnm, 4TO eciv napannenbHo Harpyske
NOAKNOYNTb KOHAEHCATOP GUNBLTPA, TO HanNpAXeHUe Ha Hem byaeT ocTaBaTbCA U BO
BpeMA OTpUUATENbHOro nojaynepuoaa, Toraa obpaTtHoe HanpAXKeHWe Ha BEHTUANE
BO3pacTeT. B npepgene, Koraa emKoCTb KOHAeHcaTopa GuibTpa M COMPOTUB/IEHUE
Harpysku BeJIKU (TOK HArpyskuM Mas, U KOHAEHCATop He ycrneBaeT paspsaauTbes),
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HanpsxeHne U, Ha BbixoAe BbiNnpAMUTens byaet npubamkatbca K aMnaUTyAHOMY
3Ha4yeHuo U,,, @ MakcMmasibHoe 0bpaTHOe HanpsaKeHue Ha BeHTune — K 2U,p,.

[lencTeylollee 3HaYeHME TOKa BbINPAMUTENS ONPeaenseTca Kak cpegHeKsagpa-
TUYHOe 3a nepuos (HaNOMHMM, YTO TOK TEYET TO/IbKO B Te4eHMe 0A4HOro nosynepmo-
[la U uHTerpuposaHme Begetcs oT 0 go T/2):

T 2
1 | |

2 22 _ lom. _lom

3= [ritdt="2my g, =22

T
Takum o6pa30M, amnanTyagHoe 3HavyeHue ToKa BABOE 6onblie AE‘I‘;ICTBVI-OLLI,GI'O.

CpEﬂ,Hee 3Ha4YyeHMe TOKa onpepenaetca TaK e, KaK 6bin10 paHee onpeageneHo
cpegHee 3Ha4vYeHune HanpAXeHuA. CooTHOWEHMKE mexagy cpeaHnMm o aMnanTyaHbiM
3Ha4YeHNAMMU TOKa:

Icp = IZm /T[

Paccumntaem Tenepb MOLWHOCTb BTOquHOﬁ 06MOTKMU TpaHCd)OpmaTOpa T, onpe-
AeNnB ee Kak npoun3segeHume ,ﬂleﬁCTByl'OLU,MX 3HaYeHUw HanpAaxXeHnAa n ToKa:

2 2
7T 7T 7T

Ucp - S lcp :LUCPICP =
J2 2 2.2 2.2

OKa3blBaeTcs, YTO MOLWHOCTb BTOPUYHON OOMOTKM TpaHcpopmaTopa AONKHA

P, =U,l; = P, =3,48PR,.

noytn B 3,5 pa3a npesbiwaTb MONAE3HYHO MOWHOCTb, OTAAdBaeEMYIO BbINpAMUTENEM.
JTO Aenaet HeBbIro4HbIM npumeHeHne oaHononynepunoaHoro BbiINPAMUTENA HA
NPaKTUKE, NO3TOMY UX NPUMEHAKT pPenKo, b B MaJlOMOLLHbIX yCTpOVICTBaX n B
BbICOKOBOJIbTHbIX BbINPAMNTENAX, PACCHUTAHHbIX Ha Masnbli TOK.

FabapuTHas mouwHocTb TpaHchopmaTopa (6e3 yyeta KMJ[) paBHa nonycymme
MOLLHOCTEM NepPBUYHON U BTOPUYHOMN 0OMOTOK. Mpun P, = P,:

P, = 3,48 P,.
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5.2. ABYXIIOJIYIIEPUOJHBIE BBIITPAMUTEIIN

52.1 BbII'IpﬂMVITefIb C BbIBOAOM Cpe,D,HEVI TOYKHU BTOpML-IHOl‘/JI 0O6MOTKM

TpaHchopmaTopa.

VD1 U /\

Uy

Puc. 6.2. OgHodasHbIN BbINPAMMUTE/Ib C BbIBOAOM CPEAHEN
TOYKW BTOPUYHOM 0OMOTKM TpaHCcPopmaTopa

Cxema BbINPAMMUTENA NMOKA3aHa Ha puc. 6.2,a. KaxAabl BEHTUAb NUTAETCA OT
CBOEro y4acTka CMMMETPUYHON BTOPUYHON OBMOTKM TpaHchopmaTtopa. MocKonbKRy
HanpAXKeHUA HA KPamHWUX BbIBOAAX BTOPUYHON OOMOTKM OAMHAKOBbLI M
npoTusodasHbl, 3TOT BbINPAMUTENb WHOrAA Ha3biBaT ABYXbasHbIM.
Hanpa)eHne Ha HarpysKe 3TOro BbiNpAMUTENA — OAHOMNONAPHOE, KYyCOY-
HO-CMHYCOMAANbHOE Nynbcupytowee puc. 6,2,6. Takum e aBnAeTca U TOK
B Harpyske.

Cp@ﬂ,Hee HanpAXeHuWne Ha Halrpy3ke onpeaenaeTtca d)OpMyﬂOVI
Ucp = Uo = 2U2m/T[.

[elcTBylouee 3HaYeHNE HaANPAKEHUSA Ha BTOPUYHOMW OOMOTKe TpaHC-
dopmaTopa (Ha ee oAHOM NONOBUHE)

U _ U2m _nUCP _TEUO
22 242 2y2”

MaKkcumanbHoe o6paTHoe HanpAaxXeHne KaxXa40ro BeHTnaAa CoCtaBuT

Uo6p.m = 2l-JZm =n Ucp =N l-JO-

AHaNOrMYyHoO onpeagenAaeTca cpegHee 3Ha4dYeHMe TOKaA B HArpy3ke 34
nepuoa

I =1 _2g.m_mm

cp — 0_?.[0 I-at= .

7T
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ﬂ,eﬁCTBYIOU.Lee 3Ha4YeHne TOKa, NnpoTeKkawuwero 4yepes Ka)K,D,bIVI BEH-
TUNb, onpepgendaem Kak cpeaHeKBagpatnyHoe 3Ha4eHNe TOKa 3a nepunos

I, = lg = l,m/2.

MNoactasnaa 3HadveHue |, ana AsyxnonynepmnoagHoro BblinpamuTtensa,
nonyyaem:

|2=|B=|2m/2=T[|cp/4=T[|0/4.

Ha 3TOoT TOK M cnepyeT paccymTbiBaTb AMAamMeTp NpoBOAa BTOPUYHOM
06MOTKKN. B Harpy3ke Tok BABOe 60/blie, MOCKONbKY TOKWU ABYX BEHTUEMN
CYMMMUPYIOTCA.

PacyeTHYI0 MOLWHOCTb BTOPUYHOM O0OMOTKM TpaHCcPopmaTopa yaaeTca
onpefennTb HeCKONbKMMMK cnocobamun. MOXKHO B3ATb CyMMapHOe HanpA-
)KeHne BTOPUYHOMU 06MOTKM 2U,; M NOMHOXUTb Ha TOK da3bl |,. NOCKOAbKY
n U,

2U2: \/E’ |2 4 y TO

2
T T T

LU S, =
J2 %40 a2
MOXHO TakKe Hanpsa)keHue $asbl U, NTOMHOKUTb Ha CYMMApPHbIN TOK
2|, A B3ATb Npoun3BeAeHMe HanpaXeHns ¢pasbl Ha TOK ¢asbl M pe3ynbTar
YABOUTb. BO BCex cayyasax Mbl MONYYUM OAMH U TOT e pe3ynbTar.

P, = P, =L74P,

[Janee onpepenatT pPaACYETHYHO MOUWHOCTb MNEepPBUYHOM OOMOTKM
TpaHcbopmaTopa T, cumntana ero KN = 1:

Pl = U1|1 = Uzlz.

| _Iz_m_n—lcp U _|2m_nUcp
Mpwn 2—\/5—2\/514 2—\/5—2\/5 nonyvyaem:
nl, nU, =n°P, =P

P, = : =—P2=""0-123P,.
o2 242 8 8 ’

Mopennm P, Ha Py:

P,/P1=1,74/1,23 = 1,41.

Takmum obpa3om, BTOpMYHaAA obMOTKa Ao0nXKHa OblTb paccymTaHa Ha
MoUWHOCTb, B 1,4 pa3a 60nbluylo, 4eM NepBUYHAA.

labapuTHaa mowHoOCTb TpaHcbopmaTopa (6e3 yyeta KMNJA) paBHa no-
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NYyCYMMeE MOLULHOCTEN NEPBUYHON U BTOPUYHON OBMOTOK:
Pr=(P;+P,)/2=Py(1,23 +1,74)/2 =1,49 P,.

KoadpdunumeHt nynbcaumm pna ABYXNONYNEepUOAHOrO BbINpPAMUTENA
TaK Xe, Kak U ana mHorodasHbiXx BbinpAMUTEenen, Haxoaat no popmyne Kp
= 2/(m, - 1), rae m — 4yMcno UMNYNbCOB TOKA B Harpyske 3a nepwog. Onsa AByx-
dasHoro Bbinpamutena m =2 u Kp = 2/3 unn = 7%.

5.2.2. OaHOda3HbIN MOCTOBOW BbINPAMUTE b

Ero cxema nokasaHa Ha puc. 5.3,a. Popma HanpsKEHUS U TOKA B Harpyske COB-
nagaeT C aHaNorMYHbIMK GopmMamn Ana ABYXNONYNEPUOAHOIO BbINPAMUTENS C Bbl-
BOJOM CpeHen TOYKN BTOPUYHON 0OMOTKM TpaHchopmaTopa (cm. puc. 6.2,6). XoTs
B 3TOM BbINpAMUTENIE TONbKO OAHA BTOPUYHAA 0OMOTKa TpaHchopmaTopa (nosatomy
OH W Ha3blBaeTcA o4HOGdA3HbIM), B Harpyske BblgensatoTcAa obe NnonyBosHbI TOKa, cae-
A0BaTe/IbHO, BbINPAMUTE b ABYXNONYNEPUOLHBIN.

VD1 - VD4

a
T O

Puc. 5.3. OaHo¢a3HbIN MOCTOBOW

Cpea-
Hee W AeWCTByloLWEee HaNpAXEHUA Ha Harpy3Ke onpeaensatoT no Tem e Gopmynam,
YTO N ANnAa AgsyxnonynepmnoagHoro BblinpAMUTENA:

2U,
UCp:UO = m .
7T
U :UZmZTCUCp:nUO.
V2 22 22
ObpaTHOEe HanpAXeHWe Ha BEHTUANAX onpeaenstoT caneaywuwmm obpa-
30M:
U U, = Wep _ o
00p.m 2m 2 2 :

CpeaHee 3HaYeHMe TOKa COOTBETCTBYET BbIBEAEHHOMY ANA ABYXMNONY-
NepmoaHOro BbINpAMUTENA:
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[JencTBylolwee 3HaYeHNUEe TOKa Yepel3 BeHTUNb onpeaenaetcs popmy-
nowu

lg = lam /2 = T Iy /4 = T 1o/ 4.

[JencTBylowee 3Ha4YeHMEe TOKa BO BTOPUYHOW oOMOTKe TpaHchbopma-
Topa

| _TEle_ﬂ;lo
P22 22

PacyeTHaAa MOWHOCTb BTOPUYHON OOMOTKM TpaHCchopmaTopa COCTaAaBUT

2 2
nl, nU, =n°P n°P

: - ®_2 0-723p
22 242 8 8 °

MouwHoCcTH I'IepBM‘-IHOlZ “n BTOpM‘-IHOVI obmoTOK Ana MOCTOBOTO BbinpAa-

Pz = Uzlz =

MuTena pasBHbl. KoapPmumeHT nynbcaumim Takon e, KaK AnA npeabiay-
Ler cXembl.

Tenepb onpegennm ycnoBHbin KMO ana KaxXaoro M3 Tpex paccmorT-
PEHHbIX BbINPAMUTENEN, KAK OTHOWEHNE NONE3HON MOLLHOCTM B Harpyske
K PacCYeTHON MOLHOCTN BTOPUYHOM OOMOTKM TpaHchopmaTopa.

OaHononynepuoaHbl BbINPAMUTEND:

P, 2.2P, :2\/25:0’28.

0
n:__ 2

P, n°P, T
BoinpamMuUTENb C BbIBOAOM CpeAHEN TOYKKU TpaHchopmaTopa:

P, 4J2P
n=-2 :# —0,57.
P, @R,

OaHoda3HbIM MOCTOBOM BbINPAMUTENb:

Po _ 8% =081.

- 2
P, =n°P,
Terlepb BUOHO, YTO HauaydYywmne napamMeTpbl Yy MOCTOBOTIO BbiNpAMUTE-
NA, NO3TOMY €ro WUPOKO NMPUMEHAIT B YCTPOMUCTBAX MaslON U CpeaHeMn
(no 1 KBT) mouwHoOCTU. Ero AOCTOMHCTBA: Nyylle UCNO/b3YTCA 0OMOTKM TpaHC-
d)opmaTopa, o6paTHoe HanpAaxeHue BEHTUNEN BABOE MeHblUe, MaKCMMaNeH yCnoB-
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Hbit KMA. K HeagoctaTKam MOCTOBOTO BbINPAMUTENA OTHOCUTCS 60/1bLLOE YMC/IO BEH-
TUnemn.

7. PACHET TPAHC®OPMATOPOB

7.1. KOHCTPYKTUBHBIE OCOBEHHOCTHAU
TPAHCOOPMATOPOB

TpaHchopmaTOpOM Ha3biBAETCHA CTATUYECKUN INEKTPOMArHUTHbIA an-
napaTt, npeaHasHayYeHHbIW Ans npeobpa3oBaHWA OAHOM CUCTEMbI nepe-
MEHHOTr0o TOKAa B APYryl CUCTEMY, B YaCTHOCTU MMEIOLYO Apyroe HanpA-
KeHMEe M TOK, HO TY }Ke YacToTy.

Kak npaBuno, npocterwnit TpaHchbopmaTtop MMeeT ABE U30JIMPOBAH-
Hble OOMOTKM, MOMelW,eHHble Ha CTanbHOM MarHutonposoae. O6MOTKa,
BK/NIIOYEHHANA B CE€Tb MCTOYHMKA INEKTPUYECKOM 3HEPIrMKN, Ha3blBaeTCcs Nep-
BMYHOM, OOMOTKA, OT KOTOPOM IHEPTUA NOJAETCA K NTPUEMHUKY — BTOPUY-
HOMW.

Ob6bIYHO HANPAKEHUA NepPBUYHON U BTOPUYHON OOMOTOK HEOAMHAKO-
Bbl. ECh'M nepBuYHOE HanpaXeHWe MeHble BTOPUYHOro, To TpaHchopma-
TOP Ha3blBAaeTCA MOBbLIWAWMM, €CAN XKe NepBUYHOE HanpsaXKeHue 60/b-
e BTOPUYHOTO, TO — NOHMXKaWwWmm. Jllobon TpaHchopmaTop MOXKeET bObiTb
MCNONb30BaH M KaK NOBbIWAKOLWMNMN, U KAaK NOHUXKAOLWNIA.

MpoTeKkalowmnit No nNepBUYHOM OOMOTKe NepemMeHHbIn TOK co3pgaeT
B MAarHMTONpoBOAEe CepAeYHMKA NepemMeHHbIn MAarHMTHbIM NnoTok ®. IdToT
NOTOK cuenneH ¢ obenmn ob6MOTKamMM U Bbi3biBAaeT B KaXX[0M M3 HUX Ne-
pemeHHyto 34C. NosaTomy BTOpUYHAA OOMOTKaA MOXKET paccmaTpuBaTbCA
KaK MCTOYHMK NepemMeHHOro HanpaxeHua. Echm BTOpuyHaa uyenb byper
3aMKHYyTa, TO NO Hel noTeyeT TOK. [lepBMYHAA aKTUBHAA MOLWHOCTb, MO-
Tpebnaemaa TpaHcPoOpPMaTOPOM M3 CETHU:

Pl = U1 ' |1 * COS ¢1.
BTOleL‘lHaﬂ dKTUBHaA MOWHOCTb, OTAaBaemasd I'IOTpe6VITe}1+0:
Pz = PH = Uz ) |2 ' COS d)z.

Echn He yuuTbiBaTb noTepu B TpaHcdopmaTtope (KMNAO TpaHchopmaTo-
poB 60nbwWoN MoWwHOCTN 97-99%), TO NPUOBNNKEHHO MOXKHO CYUTATD:
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P1 = Pz.

Mpun obblyHOM paboTe TpaHchopmaTopoB Ppa3oBble CABUTM MEPBUYHOMN
M BTOPUYHOM Uenen paBHbl ¢, = ¢,, @ HANPAXKEHNA NEPBUYHON N BTOPUY-
HOM O0O6MOTOK Mano oTamyatotca oT IAC 3TUX 06MOTOK, NO3ITOMY MOXKHO
3anucaThb:

Uil =U; " |, “u Ui/ Uy=1,/ 11 =E/E; = o/ o, =K,

roe K - koapodumymeHT TpaHchopmauum TpaHcopmaTtopa, NOKasbiBaeT
BO CKO/MIbKO pa3 TpaHCcPopmMaTOp NOBbIWAET AKX NOHUXKAET HAaNpPAXKEHUe.

Ha Kaxaom TpaHchopmaTope nomeutaetca TabanmyKka ¢ yKkasaHMeEM Ha
HUX HOMWMHANbHbIX 3Haye-

[}

=)
AN HUM BennYnMH. K HuMmM OT-
h| | [ T | .= HOCATCA: a) NOJIHAA MOLL-
u HocTb, BA nnan kBA; 6) nu-

HellHble Hanpa)keHus, B

i
2]

MNN KB; B) N"MHEWNHbIE TOKU

npu HOMMWHA/NIbHOWN MO LW -

HOCTW; r) vacTtoTa, u; Aa)

1{®,

yncno d¢as3; e) cxema wu

rpynna coeauHeHuin. Ansa

Puc 7.1. Butble marHum- Puc.7.2. MarHntonposo- oAHOda3HbIX TpaHcdop-
TOonpoBOAbl TpaHCchoOp- bl U3 WTAaMNOBAHHbIX
PoBOALI TpaHChOP- A MaTOpPOB PAA BENAUYUH He
MaTopoB: NAACTUH:
yKa3sbiBaeTcsa (B, A4, e).
a- W-o6pasHbi a- W-o6pa3Hbili (BpoHe-
A\ B e PaccmoTpum KOH-

CTPYKTUBHOE BbINONHEHMUE
ogHOda3HbIX TpaHcPopmaToOpoB Hanbosee NCNONb3yeMbIX B MPAKTUKE.

7.2. MATHUTOITPOBOJbl TPAHC®OPMATOPOB.

AnAa yMeHblEeHMA noTepb Ha BWUXPEBble TOKW MATHUTOMNPOBOADI
TpaHCPOpPMaAaTOPOB HM3KOM YAacTOTbl HaBMBatoTCcA M3 nonoc (puc.7.1 a n 6)
Mnn HabupatTca U3 NNacTUH (puc.7.2,a n 6), WTAaMNOBAHHbIX U3 3IEKTPO-
TEXHUYECKOW CTAanuM UAWN XKeNe3OHUKeneBbiX CnnaBoB. [PUMEHAIOT TaKXe
MarHuTonposoabl N3 GeppuUToB.
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\
a) 7\£ \j 6) [Z 6

Puc 7.3. OaHodasHbI cTepkHeBOW TpaHchopmaTop (a);

5
o<— — |+

oAHoda3HbIM BpoHeBOM TpaHcPopmaTop (6):

1 - mn3onauma mexav obmotTkamm: 2 - Kabkac: 3 - apmo: 4 -

ltamnoBaHHble NAAaCTUHbI Yauie Bcero 6biBatoT W - n N - obpasHoM
dopmbl. MnactuHbl M-06pa3Ho PopmMbl MCNONL3YKOTCA B MOLLHbIX TPaHC-
¢opmaTtopax. Hambonee pacnpocTpaHeHHbIMU aBaatTca LW-obpasHble
nAacTuHbl. 06bl4HAA TonwmHa nnactuH 0,5 nam 0,35 mm. Ecam maTtepuan
cepAeYHMKA AONKEH MMETb TONWNHY MeHbwe 0,3 mm, TO cepaevYHUK U3-
rOTOBAAKT HE U3 NNACTUH, @ U3 JIEHTHI.

Ana ymeHblWeHMA NOTEPb B MAarHMTONPOBOAE Ha BUXPEBbIe TOKM Nna-
CTUHbI U30NPYIOT TOHKUM CA0EM NaKa UAM okucna. Ytobbl AMKBUAUPO-
BaTb 3a30p Me)KAy NNAacCTMHAMU U NepemMbldKaMKn, MarHMTonNnpoBoAbl COb u-
palT B nepenner.

Mo pacnono)eHUo OOMOTOK Ha cepAeYHUKe Pa3/iMyatloT CTepPKHEBbIE
(puc.7.3,a) wn 6poHeBble (puc.7.3,6) TpaHchbopmaTopbl. Te Yyactu cep-
AEYHMKA, Ha KOTOPbIX pasmMel,eHbl 06MOTKM, HA3bIBAOTCA CTEPXKHAMMU,
Te YaCTU, KOTOPbIe COEAUHAIT MeXAYy COOOMN CTEpPHM W CayxKaT AnAa 3a-
MbIKaHMA MarHMTHOW Lenu, Ha3biBalOT Apmamu. lpocTpaHCcTBa MeXAay
CTEPXKHAMU U APMAaMKU, Yyepe3 KOTopoe NpoxoaAT O6MOTKM, Ha3lbliBatlTCA
OKHaMu cepaeyYHuKa.

MnacTuHbl cepaedYHUKa nocne cOOpPKU CTArMBAlOTCA NAAaHKAMU UAMK
YyroKaMmu nNpuv NOMOLWM WNANNEK C rankamu nmbo cneumanbHbiMU 06KKU-
Mamn. CTAXKHbIE MIAHKWU, YITONAKU UAN OBKUMKWU CNyKaT OAHOBPEMEHHO
AN KpenaeHuAa TpaHchopmaTopa Ha Waccu.

M3 nonoc snekTpoTexHNUYecKon ctanu HasueatoT LW-obpasHbie n TO-
36



pounganbHbleé MarHMTonpoBo4bl.

LW-06pa3Hbl 1 TOPOUAANBbHbBIN BUTbIe MAarHUTONPOBOAbI MOKAa3aHbl Ha
puc.7.1.

CambiMM Ay4ywumu csoncTBamm obnapgatoT TOpouaanbHbie MATHUTO-
nNpoBOAbl, MCNONb30BaHUE KOTOPbIX MNPUBOAUT K YMEHbLWEHWUI YPOBHA
MOMEeX W B3aMMHbIX CBA3eW B TpaHchopmaTopax BCNenCTBME MEHbLLIEro
nNoToKa pacceAHuAa. [lpyM OAMHAKOBbIX amMNepBUTKAX MWHAYKULUA TOPOWU-
AAaNbHbIX MAarHUTonpoBoAoB 6onble, yem B OPOHEBbLIX U CTEPXKHEBDIX.
3TO0 no3BoO/AAeT YyMeHblWwaTb pa3mepbl UM Bec TpaHcbopmartopos. B
TpaHcPopmaTopax C TOPOMAANIbHBIMWU MAarHMTONPOBOAAMMWN JNyylle YCAO-
BMA OXNaxAeHusa O0O6MOTOK, MOCKONbKY BUTKM pacnpenenarTca nNo TO-
pounagy. [pu 3TomM ymMeHbWwaeTcA AJMHA BUTKA, pacxogyeTcA MeHble
nposoaa u nosbliwaeTtca KN/ tpaHcpopmaTopa.

Onsa BbICOKOYACTOTHbIX TPAHCPOPMATOPOB peKomeHAayeTca BblbupaTtb
cepaeyHukn mn3 ¢pepputos. Pepputamum HalbiBalOT PpeppoOMarHEeTUKM Ha
OCHOBE ABOMHbIX OKUCNOB Kene3a N O4HOBANEHTHbIX AN ABYXBAaNeHTHbIX
MeTaNN0B: HUKeNA, ULMHKA, mapraHua v ap. Pepputbl UMeOT KpUCTaNnu-
YEeCKYI CTPYKTYypy MW OTHOCATCA K 4YWUCAYy NONYNPOBOAHUKOB C 3N€K-
TPOHHOW 3N1EKTPONPOBOAHOCTbIO. ANA cepAeYHUKOB WUCNONb3YHT TONbKO
MarHMTomAarkne matepuanbl. KoHcTpykuma ¢eppuTOBbIX CEpAEYHUKOB
pa3Hoobpa3Ha, HO 4Yawe MCNONb3YIT CTEP)KHEBbIE, KONbLEBble, BpPOHe-
Bble, LU- n M-06pa3Hble cepAeyYHUKMU.

7.3. KAPKACHBI.

Cny»xaT ANnA HamaTblBaHUA OOMOTKM TpaHCPOPMATOpPOB, UX MpeccylT
M3 NNACTMAcC, CKAEUBAOT U3 3/1eKTPOKApPTOHA UAN COOBUpPalOT U3 OTAENb-
HbiX AeTaneW, M3roTOB/NEHHbIX M3 TreTUHaKca, NpecclwmnaHa, TEeKCTONUTa
MNWN 3NeKTPOKapToHa. MHoraa npumeHAOT GecKapKacHyl HamMoTKy (Ha
rMNb3y).

7.4. OBMOTKHU TPAHCO®OPMATOPOB.

O6moTkam TpaHchoOpMaTOpPOB NPUAAT NPEUMYL,ECTBEHHO Qopmy
ULUANHAPUYECKUX (KPYTNbIX) KaTyWweK, KOHULEHTPUYECKN HAaHU3bIBAaEMbIX Ha
CTEP)KEeHb MarHuTonpoBoaa. Mpu Takoh dopme OOMOTKM Anydywe NPOTU-
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BOCTOAT MEXaHWYECKMM YCUAUAM, BO3HMUKAOWMM BO BpemAa paboTsbl
TpaHcdopmaTopa.

B HEKOTOpPbIX CAYYaAX NPUMEHAIT NPAMOYTrO/ibHble, OBaJibHble N ApPY-
rme ¢opmbl. NMpnM Manbix TOKax OOMOTKM HamaTbiBAalOT M3 MeLHOro MAMU
aNIlOMWUHNEBOTO M30/JIMPOBAHHOINO NPOBOAA KPYr/n0ro nonepeyvyHoro cevye-
HMA, @ Npu BGONbWKUX - NPAMOYFrONbHONO ceyeHusa. B TpaHchopmaTopax
Ana manorabapuMTHOM annapaTypbl UCNONb3YIOT NPOBOA C 3MAasieBON U30-
nagunen (N3 nam NMI3IB). O6BMOTKM BbICOKOTO HAaNpPAXXEeHUA HaMmaTbliBalOT U3
nposBoAa C LWEeNKOBOM WMAM 3dManeBo-wenkoson wusonauumen (MN371WO,
N3NWA). Mexay cnoammnm o6MOTKU NOMELLAOT NMPOKAAAKN U3 NAKOTKaHU
MAN TOHKOM OBymaru (4awe M30AUPYHT TONIbKO OOMOTKM MNEepPBUYHYI U
BTOPUYHYIO).

MopAapoK pacnonoXXeHua Oo6MOTOK Ha KapKace He MMeeT NMPUHLUNU-
aNbHOro 3HauyeHuA. B TpaHcdopmaTopax 6Gonbwon mouHocTM (Bbiwe 1
KBA) 6amKe K CTEpP)KHIO pacnosiaratoT 06MOTKY HU3LWEro HaNpAXKeHuA, TakK
KaK eé fierye M30/MpoOBaTb OT MarHUTonposBoAa. AnA CHUXKEHUA CTOUMO-
CTM M yao6CcTBA NEPEMOTKM MaAZIOMOLWHbIX TPAaHCGOPMATOPOB OOMOTKK U3
TOHKMX NPOBOAOB NOMeLLatoT 6aM¥Ke K MarHuTonposoay (TOHKMe npoBoaa
nopoxe).

7.5. METOJJUKA PACUHETA TPAHCO®OPMATOPOB

PaccumTaTbh TpaHcPoOpmaTop - 3TO 3HAUYUT onpenenuTb pasmepbl mar-
HUTONpPOBOAA, AMAaMeTpPbl MPOBOAOB M YMcna BUTKOB OOMOTOK Npu WU3-
BECTHbIX TPAHCHOPMUPYEMbBIX HANPAKEHUAX U MOLLHOCTAX.

M3meHeHNEM pa3mMepoB OKHA W CEYEHWUSs MATHUTONPOBOAA MOXKHO
NONY4YUTb PAA BapUaHTOB KOHCTPYKLMM OAHOTO U TOTO Xe TpaHchopmaTo-
pa. Mpu M3roToBNeHUN TpaHCPOpMaTOpPOB B pacyeTe 4YacTo MPUXOAMUTCH
MCXOAUTb M3 HANMYMA UMeEloLWerocs MarHUTonposoAa WAW NNAaCTUH ANS
ero cbopku.

7.5.1. TunoBoOW pacyeT ceTeBoro TpaHchopmaTopa

McxoaHble aaHHble ansa pacyéTta: U;; U, — HanpAaXXeHMAa NepBUYHON U
BTOPUYHON OOMOTOK; P, — MOWHOCTb BTOPUYHON OOMOTKM, T.€. MOLWHOCTb
HarpysKwu.
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Tabnuuya 7.1

Amnantypga
MowHoOCTb .
MarHUTHOM UH- MNOTHOCTb TOKA
TpaHchopmaTo- Kna
OAYKUNKN B cep- B 06MOTKax
pa
eYHUKe , %
A .7 5, A/mm?>
S,, B'A
By, Tn

1 2 3 4

<10 1,1 82 4,8

20 1,25 85 3,9

40 1,35 87 3,2

70 1,45 89 2,8
100 1,35 91 2,5
200 1,25 93 2,0
400 1,15 95 1,6
700 1,10 96 1,3
1000 1,05 96 1,2

7.5.2. PacyeT ogHoda3Horo TpaHchopmaTtopa C y4eTOM 4acTo-
Thbl HANPAXEHUA CETH

B ocHOBY pacuyeTa MoONoOXeH reomeTpuyeckuii ¢aktop N'p — ato npomnsse-
AeHue nnouaam okHa cepaevyHunka Q,, Ha NaowWwanb ceYyeHMA cepaeyHMKa
(ctepxHA) - Q,, T.e. Qy,"Q.. UCXOAHBIMYM AAaHHBIMU ABNAKOTCA NEPBUYHOE U
BTOpMYHOe HanpaxkeHua (Us; Uy) 1 MOWwHOCTb BTOPUYHON 06MOTKK (P,).

1. OnpeneneHne pacyeTHOro reomeTpuyeckoro ¢akTopa:
rd)pacq. = (Qo.Qc)pacq. = PZ ' 102/(2 n f06Bm) CM4;
roe P, = Py — MmowHOCTb, NnoTpebnAaeman Harpy3kom TpaHcpopmaTopa;

n — KN4 tpaHcdopmaTtopa 13 1abn.7.1; f - yvactora, ly; o =0,3 - Koapodu-
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LMEeHT 3aNo/NHEHNA OKHa meAablo; 6 - NNOTHOCTb TOKa B obmoTKe (6 = 1...5
A/mm%. NMpu f = 50 Ty, 6 6epyT U3 Tabn.7.1. Yem BbIWeE YacTOTa TOKA, TEM
MeHble NAOTHOCTb TOKa. ONA MMNYAbCHbIX TOKOB C 60ONbLWOMN CKBAXKHO-
cTbto & = 1 A/MM° U meHee); B,, - MaKCUManbHOE 3HAYeHWe WHAYKLUMU B
cepaedyHuke (ansa TpaHcdopmaTopHoOM cTanm B, u3 1abn.7.1).

2. Mo BennunHe ldyacy. M3 Tabn.M.1 (Mpunoxkenne 1) nytém nepe-
MHOXeHnAa Q, Ha Q. noabupaeTca cepaevYHUK TpaHcbopmaTopa, TakuUm
obpasom, 4ToObI:

rd)peaanoe 2 rd)pacqu.

M3 mapKu Bbl6paHHOI'O cepgedyHnKa BbINUCbIBAOTCA BEJIMYNHDI «Yy1» U
«y», KOTOPblIE NpOBeEPAKOT HAa COOTHOWEHWNE!

yi/y=1...2

3. PacyeT yucna BUTKOB 0OMOTOK:

o; = U;10%/(4,44 f QB

®, = U,10*/(4,44 f Q.B,,)

4. Boibop npoBoaoB 06MOTOK.

4.1. PacyéTt Toka 06 MOTOK:

I, =Py/Us; 1 =Py/U,

4.2. PacyéT ceyeHma npoBoaoB 06MOTOK:

Snp.; = 11/6; Snp.; = 1,/6,

raoe 6 — NNOTHOCTb TOKa, BbibpaHHaA B NyHKTe 1.

4.3. PacyéTt guameTpa NnpoBoaoB 0O6MOTOK:

41 4]
Oy = [—=; dypp = [—% .
e 78 2IIP 70

N3 cTaHpapTHOro pAaga BblIOMpPAOT NpoBOA C BAMNKANWKMM AMAMETPOM
(tTabn.N.2, NpunoxkeHne 2), OPUEHTUPYACb B CTOPOHY YBEAUYEHUA U Bbl-
NMUCbIBAOT pacwMpPOBKY MAapKU NPOBOAA M €ro NacnopTHble AaHHbIE.

5. MpoBepKa 3aN0/IHAEMOCTM OKHA CepaevYHUKa Mmeabio.
(0)1 Slnpl + ®3 S'I'lpz + )/013 < Qopeaanoe:
roe i; ®, - Yyncna BUTKOB U S'np; = Snp.;, S'np, = Snp., - naowaamn
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CeYeHMa MNpPoBOAOB MNEPBUYHON M BTOPUYHOM OOMOTOK. BbibBMpaloT no
CTaHAaapTHomy paay (ta6bn.MN.2, MpunoxxeHue 2) B COOTBETCTBUMU C Bbl-
GpaHHbIMW AMAMETPaMMU.

Ecnm 3To ycnoBue BbINONHAETCA, TO AAHHbIM CepAEYHUK MOMKHO UC-
nonb3oBaTb ANA TpaHcpopmaTopa.

8. CNPABOYHbLIN MATEPWAT

) 4 Y )
S T | /)
- | - - -
\ \ W, Ne— Y/ N—/
. J - N\ J
a b a Y1 a b ala b a Y1
a) b)

Puc. 4. JIeHTOYHbIEe MAarHUTONPOBOAbI. @ - CTEPXKHEBOW; b - BpoHeBon.

BpoHeBOM cepaeyYHMK COCTAaBAAIOT U3 ABYX CTEPXKHEBbIX, Pa3Mepbl KOTOPbIX
npeacTasneHbl B Mpunoxkenmn 1, Tabnumua MN.1.

MpunoxeHue 1

Tabnuua MN.1

MazHumonposodsl muna /1 ([-06pa3Hebiti, neHMouYHbIl)

Tunopasmep a, Y1, b, h, S, Sok, | ScSok, | lep,
MarHMTonNpoBoAa | MM | MM | MM | MM cm? cMm cm® CM
MNN6,5x12,5x8 8 0,64 |0,5203| 5,2

nne,5x12,5x10 | 6,5 (12,5 8 10 |{0,813| 0,8 |0,6504 | 5,6
Mne,5x12,5x12,5 12,5 1 0,813 | 6,1
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M/16,5x12,5x16 16 1,28 | 1,0406 | 6,8
MN18x12,5x12,5 12,5 1,25 | 1,25 | 7
MN18x12,5x16 16 1,6 | 16 | 7,7
8 |12,5| 10 1
M/18x12,5x20 20 2 2 8,5
M/18x12,5x25 25 25 | 25 | 95
M/110x12,5x20 20 2,5 | 3,125 | 9,6
M/110x12,5x25 25 3,12 | 3,9 | 10,6
10 | 12,5|12,5 1,25
M/110x12,5x32 32 4 5 12
M/110x12,5x40 40 6,25 | 7,812 | 13,6
M112,5x16x25 25 4 8 | 12,1
M/112,5x16x32 32 512 | 10,24 | 13,5
12,5| 16 | 16 2
M/112,5x16x40 40 64 | 12,8 | 15,1
M/112,5x16x50 50 8 16 | 17,1
M/112,5x25x32 32 64 | 20 | 14,3
M/112,5x25x40 40 8 25 | 15,9
12,5| 25 | 20 3,125
M/112,5x25x50 50 10 | 31,25 | 17,9
M/112,5x25x60 60 12 | 37,5 |19"9
M/116x32x40 40 10 | 51,2 | 14
M/116x32x50 50 12,5 | 64 20
16 | 32 | 25 5,12
M/116x32x65 65 16,25 | 83,2 | 23
M/116x32x80 80 20 | 102,4 | 26
[1/120x40x50 50 16 | 128 | 22,6
[1/120x40x60 60 19,2 | 153,6 | 24,6
20 | 40 | 32 8
[1/120x40x80 80 25,6 | 204,8 | 28,7
M1/120x40x00 100 32 | 256 | 32,7
M/125x50%65 65 26 | 325 | 28,8
M/125x50x80 | 25 | 50 | 40 | 80 | 12,5 | 32 | 400 | 31,8
M/125x50x100 100 40 | 500 | 35,8
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MN25x50x120 120 48 600 | 39,8

MN132x64x80 80 40 | 819,2 | 36

MN32x64x100 100 50 1024 40
32 | 64 | 50 20,48

M132x64x130 130 65 |[1331,2| 46

M132x64x160 160 80 |1638,4| 52

M140x80x100 100 64 2048 | 45,4

M140x80x120 120 76,8 | 2457,6 | 49,4
40 | 80 | 64 32

M140x80x160 160 102,4 | 3276,8 | 57,4

M140x80x200 200 128 | 4096 | 65,4
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[MpunoxeHue 2

Tabnunua MN. 2

OcHoBHble 0aHHble 06MOMOYHbIX MP0B80008

Q < 3 s < G nan, N3t nalo
S s | s O 3 0 <«
[42] s (] 5 d C o~ - o = - o =
8 = |2 o = o oc = s| = < = =
oS |22 |22 |58 58 _Bersg |29
= S s S N o < o = o =
'q_J = I = = a T < o §o = I = o =
= ] o 3 el = T =ZH © T ZH =
2 = |3z e 122 g3 o532 o 5
g |© |8 = = 2 merE |acg
1 2 3 4 5 6 7 8
0,05 | 0,002 9,29 0,004 0,06 1,8 | 0,11 2,56
0,06 | 0,003 6,44 0,0057 0,07 2,6 | 0,12 3,4
0.07 | 0,004 | 4,73 0.0077 0,08 | 3,5 | 0,13 4,55
0,08 | 0,005 3,63 0,0101 0,09 | 46 |0,140| 5.70
0,09 | 0,006 2,86 0,0127 0,1 58 | 0,15 7,02
0,1 0,008 2,23 0,0157 0,115| 7.3 | 0,165 8,9
0,11 0,01 1,85 0,019 0,125| 8,8 | 0,175 | 10.50
0,12 | 0,011 1,55 0,0226 0,135| 10,4 | 0.185| 12,3
0,13 | 0,013 0,32 0,0266 0,145 | 12,1 | 0,195 | 14,1
0,14 | 0,015 1,14 0,0308 0,155| 14 |0,205| 16,1
0,15 | 0,018 | 0.990 0,0354 0,165 | 15,2 | 0,215 | 18,4
0,16 0,02 0,873 0,0402 0,175 | 18,3 | 0,225 | 20,6
0,17 | 0,023 | 0,773 0,0454 0,185 | 20,6 | 0,235 23
0,18 | 0,026 | 0,688 0,051 0,195 | 23,1 | 0,245 | 25,6
0,19 | 0,028 | 0,618 0,0568 0,205 | 25,8 | 0,255 | 28,4
0,2 0,031 | 0,558 0,0628 0,215 | 28,5 | 0,28 31,2
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0,21 | 0,035 | 0,507 0,0692 0,23 | 31,6 | 0,29 | 34,6
0,23 | 0,042 | 0,423 0,0832 0,25 | 37,8 | 0,31 41
0,25 | 0,049 | 0,357 0.0982 0,27 | 44,5 | 0,33 48
0,27 | 0,057 | 0,306 0.1150 |0,295| 52,1 | 0,355 56
0,29 | 0,066 | 0,266 0,132 0,315| 60,1 | 0,375 | 64,1
0,31 | 0,076 | 0,233 0,151 0,34 | 68,8 | 04 73,3
0,33 | 0,086 | 0.205 0,171 0,36 | 77,8 | 0,42 | 82,6
0,35 | 0,096 | 0,182 0,192 0.380| 87,4 | 0,44 | 92,4
0,38 | 0,113 | 0,155 0,226 0,41 | 103 | 0,47 | 108,4
0,41 | 0,132 | 0,133 0,264 0,44 | 120 | 0,505 | 126,2
0,44 | 0,152 | 0,115 0,304 0,475 | 138 | 0,535 | 144,5
0,47 | 0,174 | 0,101 0,346 0,505 | 157 | 0,565 | 164
0,49 | 0,189 | 0,093 0,378 0.525] 171 | 0,585 | 178
0,51 | 0,204 | 0,086 0,408 0,545 | 185 | 0,61 | 192,9
0,55 | 0,238 | 0,074 0,476 0,59 | 215 | 0,65 | 222,2
0,59 | 0,273 | 0,064 0,547 0,63 | 247 | 0,69 | 256,1
0,64 | 0,322 | 0,055 0,644 0,68 | 291 | 0,74 | 301,2
0,69 | 0,374 | 0,047 0,748 0,73 | 342 | 0,79 | 352.80
0,74 | 0,43 | 0,041 0,86 0,79 | 389 | 0,85 | 400,6
0,8 | 0,503 | 0,035 1,005 0,85 | 445 | 0,91 | 461,8
0,86 | 0.5809| 0,03 1,16 0,91 | 524 | 0,97 | 537,9
0,93 | 0,679 | 0,026 1,36 0,9 | 612 | 1,04 | 627,3
1 0,785 | 0,022 1,57 1,05 | 707 | 1,12 | 723,6
1,08 |0,9161 | 0,019 1,83 1,14 | 826 1,2 | 943,5
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1,16 | 1,0568 | 0.0166 2,114 1,22 | 922 | 1,28 | 970,9
1,2 1,131 | 0,016 2,26 1,26 | 1022 | 1,32 | 1038
1,25 | 1,227 | 0,014 2,45 1,31 | 1105 | 1,37 | 1125
1,35 |1.4314| 0,012 2,86 1,41 | 1288 | 1,47 | 1309
1,45 | 1,651 | 0,011 3,3 1,51 | 1486 | 1,57 | 1508
1,56 | 1,911 | 0,009 3,822 1,62 | 1712 | 1,715 —
1,68 | 2,217 | 0,008 4,433 1,74 | 1992 | 1,835 —
1,81 | 2,573 | 0,007 5,146 1,87 | 2310 | 1,965 —
1,95 | 2,987 | 0,006 5,98 2,01 | 2680 | 2,106 —
2,02 | 3,205 | 0,006 6,409 2,08 | 2875 | 2,175 —
2,1 | 3,464 | 0,005 6,92 2,16 | 3110 | 2,255 —
2,26 | 4,012 | 0,004 8,023 2,32 13603 | — —
2,44 | 4,676 | 0,004 9,352 2,5 14210 | — —
[MpunoxeHue 3
Tabnunuya M.3

XapaKmepuchKa usonayuu 06MOMOYHbIX nposodos

Mapka OvnameTp mepn-
XapaKTepucTmka u3onaunu .
nposoAaa HOM XWAbl, MM
Mnan JlTakocToOMKaa amanb 0,03—2,44
naT dManeBand NOBbIWEHHOW CTOMKOCTHU 0,1—-5,2
JlTakocTolKas amanb (YTONUEHHbIM
MN3NWO |cnoi) n oanH cnon 0OMOTKM U3 0,05—2,1
HaTypa/bHOTO WeNKa
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MpunoxeHune 4

Tun

NapameTpbl TPAH3NCTOPOB

MapameTpbl OCHOBHbIX 9IEMEHTOB, MPUMEHSEMbIX B
NMPOEKTUPYEMbIX YCTPOWCTBAX.

|K.|\/|AXI UK.3.MAXI PK.MAXI h213 UHAC’ B Tvn
npubopa A B BT My
1 2 3 4 5 6 7 8

KT203b6 0,01 30 0,15 30...150 5 1 p-n-p
Nn3076 0,015 80 0,25 50...150 20 0,5 n-p-n
KT206A 0,02 20 0,015 20...90 10 0,5 n-p-n
MM101 0,02 20 0,15 10...25 0,5 0,5 n-p-n
KT3126A | 0,02 20 0,15 | 25..150 | 0,6 | 05 | pnp
KT3127A 0,02 20 0,1 25...150 0,6 0,5 p-n-p
KTC3103A | 0,02 15 0,3 40...200 600 0,6 n-p-n
rmiosa 0,02 6 0,03 20...70 3 0,5 p-n-p
KT201r 0,03 10 0,15 70...210 10 0,5 n-p-n
KT312B 0,03 20 0,22 50...280 120 0,8 n-p-n
KT601A 0,03 100 0,5 16 40 0,3 n-p-n
KT306A 0,03 10 0,15 20...60 300 0,3 n-p-n
KT312A 0,03 20 0,22 10...100 80 0,8 n-p-n
KT315XK 0,05 15 0,1 30...250 150 0,5 n-p-n
KT315U 0,05 60 0,1 30 250 0,9 n-p-n
KT340A 0,05 15 0,15 100...150 300 0,2 n-p-n
KT342A 0,05 10 0,25 100...1000 300 0,1 n-p-n

47



rT1086 | 0,05 15 0,075 | 60..130 1 05 | p-np
KT1046 | 0,05 15 0,15 20...80 5 05 | p-n-p
rT308A | 0,05 15 0,15 20...75 120 1,2 | p-n-p
KT350A | 0,06 15 0,3 20...200 100 | 0,4 | n-p-n
KT31071 | 0,1 20 03 | 380..800 | 200 | 05 | p-n-p
KT3129 0,1 20 0,15 | 80..250 200 | 05 | p-np
KT315A 0,1 25 0,15 20...90 250 | 0,4 | n-p-n
KT3156 0,1 20 0,15 | 50..350 250 | 04 | n-p-n
KT3158 0,1 40 0,15 20...90 250 | 04 | n-p-n
KT315r 0,1 35 0,15 | 50..350 250 | 04 | n-p-n
KT3154 | 0,1 40 0,15 20...90 250 1 n-p-n
KT315E 0,1 35 0,15 | 50..350 250 1 n-p-n
KT315H 0,1 20 0,15 | 50..350 250 | 04 | n-p-n
KT315P 0,1 35 0,15 | 150..350 | 250 | 0,4 | n-p-n
KT375A 0,1 60 0,2 10...100 250 | 04 | n-p-n
KT3756 0,1 30 0,2 50...280 250 | 04 | n-p-n
KT31026 | 0,1 50 0,25 | 200..500 | 0,2 0,7 | n-p-n
KT3156 0,1 20 0,15 | 50..350 250 | 04 | n-p-n
rT125r 0,1 30 0,15 | 70..140 1 03 | p-np
KT31078 | 0,1 20 0,3 120.220 | 200 | 05 | p-n-p
KT6055 0,1 250 0,4 30...120 40 8 | n-p-n
KT6326 0,1 100 0,5 30 200 | 0,8 | p-np
KTS02E | 0,15 80 0,35 | 40..120 5 06 | p-n-p
KTS03E | 0,15 80 0,35 | 40..120 5 0,6 | n-p-n
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KT2080, | 0,15 30 0,2 40...120 5 04 | pnp
KT503r | 0,15 40 0,35 | 80..240 5 0,5 | n-p-n
KT502E | 0,15 90 0,35 | 40..120 5 05 | p-n-p
KT604AM | 0,2 250 3 10...40 30 8 | n-pn
rT321E 0,2 30 0,16 | 80..200 60 1 | p-np
KT369A | 0,25 45 0,05 | 20..100 200 | 0,8 | n-p-n
KT209E 0,3 30 0,2 80...240 5 05 | p-n-p
KT209M | 0,3 60 0,2 40...120 5 04 | p-np
KT645A | 0,3 50 0,5 20...200 200 | 0,5 | n-p-n
KT385A | 0,3 40 0,3 20...200 200 | 0,8 | n-p-n
KT209B 0,3 15 0,2 80...240 5 04 | p-np
KT603A | 0,3 30 0,5 10...80 200 1 | npn
KT501/1 0,3 60 0,35 20...60 5 05 | p-n-p
KT661A | 0,3 60 04 | 100.300 | 200 | 04 | p-n-p
KT313B2 | 0,35 45 03 | 200.520 | 200 | 05 | p-n-p
KT3117A | 04 50 0,3 40...200 200 | 0,5 | n-p-n
KT3117A | 0,4 50 0,25 | 40..200 200 | 0,6 | n-p-n
KT608A | 0,4 60 0,5 40...160 200 1 | n-pn
KT6264, | 0,5 20 6,5 40...250 45 1 | pnp
KT807A | 0,5 70 60 20...125 10 2 | npn
14048 0,5 40 0,6 30...80 1 04 | n-p-n
rT402% | 0,5 40 0,6 30...80 1 03 | p-np
KT644B 0,6 40 1 40...120 200 | 04 | p-np
KT904A | 0,8 40 5 10...60 350 | 0,6 | n-p-n
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KT660A | 0,8 45 05 | 110.220 | 200 | 0,05 | n-p-n
KT8266 1 600 15 10..120 6 2,5 | n-p-n
KT503A 1 350 1 15...100 20 05 | n-p-n
KT683A 1 150 0,5 40...120 50 | 0,45 | n-p-n
KT8266 1 600 15 10..120 2 01 | n-p-n
rT403% | 1,25 80 4 20..60 | 0,008 | 05 | p-n-p
KT814r 1,5 80 10 30 3 06 | p-n-p
KT639r 1,5 60 1 40...100 80 05 | p-np
KT814B 1,5 60 10 40 3 06 | p-np
KT8516 2 250 25 20...200 20 1 | p-np
KT887A 2 600 75 20...120 15 1,4 | p-np
KT932A 2 80 20 5...80 80 1,5 | p-n-p
KT804B 2,5 400 15 10...100 5 1 | np-n
KT817A 3 25 25 25 3 0,6 | n-p-n
KT835A 3 30 30 10...100 3 2,5 | p-n-p
KT816r 3 80 25 25 3 06 | p-n-p
rT7036 3,5 40 15 20...45 001 | 06 | p-np
17050 3,5 30 15 50...100 1,5 5 | n-pn
KT962B 4 50 66 20...200 750 1 | n-p-n
KT805AM 5 160 30 15 20 2,5 | n-p-n
KT828A 5 700 50 2,25 4 3 | npn
KT805AM 5 160 30 15 60 2 | npn
KT837A 7,5 60 30 10...40 5 2,5 | p-n-p
rT217r 7,5 60 24 15...40 0,1 1 | pnp
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KT812B 8 350 50 10...125 5 2,5 n-p-n
KT808BM 10 80 60 20...125 10 2 n-p-n
KT819TM 10 80 60 12 3 2 n-p-n

M8046 10 140 15 20...150 10 0,5 p-n-p

KT803A 10 60 30 10...70 5 5 n-p-n

KT908b 10 60 50 20 50 4 n-p-n
KT818BM 15 60 100 20 3 1 p-n-p
KT819BEM 15 40 100 20 1 5 n-p-n

KT827B 20 60 125 750...18000 4 2 n-p-n

Tupucropesl
CpegHumn Bbl- | MaKcumanbHoe
. Tok ynpas- Bpemsa
NPAMIEHHbIN obpaTtHoe
Tun npnbopa . neHusa, Iy, | BKAOYeHUS,
NPAMOMU TOK, HanpaxeHue,
MA tBKI'I.MKC
Inp.; A Uo6p. Maxs B
KY109A 1 50 100 1
KY201b6 2 25 50 2
Ky220(r, A4) 4 50 4 0,3
KY202M 10 300 100 10
125 25 50...1200 200 10
T132-40-1 40 100 110 10
T50 50 50...1200 300 10
T100 100 50...1200 300 10
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MNapameTpbl AMo[08

Twn CpeaHuit BbINpAm- MaKcumanbHoe
JIEHHbIN NPAMOW obpaTHOe HanpskeHue fp, K'Y
npnbopa TOK Inp., A Uobp. max, B
1 2 3 4
A10A 0,016 10 150
ra107A 0,02 15 50
rn4026 0,03 15 50
1104 0,03 100 150
KO4016 0,03 75 150
[206 0,1 100 1
[207 0,1 200 1
1208 0,1 300 1
KO102b 0,1 300 4
KO103A 0,1 50 20
202378 0,3 100 300
AO7XK 0,3 400 2,4
KAO105T 0,3 800 4
KO106A 0,3 100 30
[202 0,4 100 1,2
[203 0,4 200 1,2
1204 0,4 300 1,2
1205 0,4 400 1,2
n302 1 200 5

53



K226/, 2 600 50
1303 3 150 5
K[130AC 3 50 200
K[1248B 3 800 100
[2456 5 300 1,1
N304 5 100 5
K202 5 140 1,2
2012316 10 200 200
B10 10 100...1000 1
N214A 10 100 1,1
[215A 10 200 1,1
0245 10 300 1,1
1305 10 50 5
K[203A 10 420 1
K[2138B 10 200 100
2]1239A 20 100 500
K[2999A 20 250 100
B25 25 100...1000 1
2]12526 30 80 200
K[29976 30 200 100
B50 50 100...1000 1
B100 100 100...1000 1

MapameTpbl cTabUnnTpoHOB




TemnepaTypHbIN

HanpsxeHue | MakcumanbHblii | AuddepeHumnancHoe | kosbduumeHT
Tvn cTabunusaunn | ToKk cTabunmsa- | conpotnsneHune, Ry, | panpswenus,
Ucr, B Unn ler, MA Om
% / rpaga.
1 2 3 4 5
KC133A 3,3 81 65 —
KC139A 3,9 70 60 —
N815U 4,7 1400 0,9 0,056
KC147A 4,7 58 56 —
A815A 5,6 1400 0,9 0,056
KC 156 A 5,6 55 46 0,05
N815b 6,8 1150 1,2 0,062
KC168A 6,8 45 28 0,06
[815B 8,2 950 1,5 0,088
N818A 9 33 25 0,02
8186 9 33 25 0,02
N818B 9 33 25 +0,01
n818r 9 33 25 +0,005
n818n 9 33 25 +0,002
N818E 9 33 25 +0,001
n815r 10 800 2,7 0,1
n815/ 12 650 3 0,11
N815E 15 550 3,8 0,13
N815XK 18 450 4,5 0,14
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[1816A 22 230 10 0,15
18166 27 180 12 0,15
118168 33 150 15 0,15
n816r 39 130 18 0,15
1816/ 47 130 22 0,15
N817A 56 90 52 0,18
08176 68 75 60 0,18
118178 82 60 67 0,18
n817r 100 50 75 0,18
KC620A 120 42 150 0,2
KC630A 130 38 180 0,2
KC650A 150 33 255 0,2
KC680A 180 28 330 0,2
iEly 10-12 23 15 —
08141 10—12 29 15 0,095
0813 11,5—14 20 18 —
ns14[ 11,5—14 24 18 0,095
N814A 7-8,5 40 6 0,07
1808 7—8,5 33 6 —
1809 8—9,5 29 10 —
18146 8—9,5 36 10 0,08
0810 9—10,5 26 12 —
118148 9—10,5 32 12 0,09
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HoMMHanbHbIN pag pe3ncTtopos

10 11 12 13 15 16 18 20
22 24 27 30 33 36 39 43
47 51 56 62 68 75 82 91
ByKBeHHble KOAbl 31eMEeHTOB
5 5 NByx
x I
c D OyK-
2 3 pynna Bnaos ane-
S Mpumepbl BUAOB IN€MEHTOB BEH-
o 3 MEHTOB o
T O HbliA
o 2 KOZ,
U @©
CE g
YcTpoiictsa (obuwee Ycunutenu, npmbopbl Teneynpasne-
A 0603HaueHme) HMA, Na3epbl, Masepbl
PomKorosoputenb BA
MarHUTOCTPUKLMOHHbIA SNEMEHT BB
[ eTeKTOP NOHU3UPYHOLWKNX n3nyyeHunn | BD
MNpeobpasosBaTenu He-
3/IEKTPMNYECKMX BENN- CenbCenH-NpUemHIK BE
YMH B 3N1IEKTPUYECKME | TenedoH (Kancionb) BF
(Kpome reHepaToOpoOB
M UCTOYHUKOB NWTa- CenbenH-AaTmK BC
B HWA) nam Haobopor, TennoBon gaTumk BK
aHaANorosble UAN MHO-
ropaspagHble npeob- | POTONEMEHT BL
pasoBaTenn Unn aat- MUKpOdOH BM
UMKM ONA YKa3aHUA
WU n3mepeHuna Jatynk pasneHua BP
Nbe3oanemeHT BQ
[aTumK YacToTbl BpalLeHus (TaxoreHe- | BR

paTtop)
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3BYKOCHMMATENb BS
JaTymK ckopocTn BV
KoHaeHcaTopbl
Cxema nHTerpanbHaA aHanorosasn DA
Cxema nHTerpanbHas umdposas, norn- | DD
CxeMbl MHTErpanbHble, | YeCKUIN aneMeHT
MMUKPOCOOPKU
YcTponcTaa xpaHeHmna nHpopmauum DS
YCTPOMCTBO 3a4€epKKMU DT
dNemMeHTbl pa3Hble HarpeBaTtenbHbIN a1IeMeHT EK
(ocBeTuTENbHbIE
. Jlamna ocBeTUTeNnbHaA EL
YCTPOWUCTBA, Harpesa-
TeNbHble 3/1emMeHTbl) | MuponaTpoH ET
JNCKPETHbIN 31eMEHT 3alWnTbl NO TOKY | FA
MrHOBEHHOIO AeNCTBUA
Pa3paAHUKM, Npeao- [JNCKPETHbIN 31eMEHT 3aWnTbl NO TOKY | FP
’
XpaHWUTENM, YCTPOVi- MHEPLMOHHOro AenCcTBUA
CTBa 3aliMTHbIE NpenoxpaHUTeNb NAaBKUiA FU
JNCKPETHbIN 3N1eMEHT 3aWMTbl NO FV
HanNpAXeHUto, pPaspAaHUK
leHepaTOpbI, UCTOY- baTtapea GB
HUKW NUTaHWA, KBap-
LeBble OCLUINATOPbI
. Mpnbop 3ByKOBOM CUrHANN3aLUN HA
YcTponctea MHAVKa-
LMOHHbIE N CUTHANb- NHANKATOP CUMBO/IbHbIM HG
Hble o
Mpnbop cBETOBOM CUTHANM3ALUM HL
Pene TokoBOE KA

Pene, KOHTaKTOPbI,
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nyckatenm Pene ykaszaTenbHoe KH
Pene anektpoTtensiosoe KK
MNyckaTenb KM
Pene BpemeHu KT
Pene HanpaxkeHuA KV
KaTywkun nHaykTneHo- | [ipoccenb toMUHecCLeHTHOro ocsete- | LL
CTWU, Apoccenu HUA
[Buratenm NnocToaH-
HOro U NepemMeHHOoro
TOKa
Mpunbopbl, M3mepu- AmnepmeTp PA
TenbHoe obopyaoBa-
CyeTynk UMnNynbCoOB PC
Hue.
NMpumeyaHume. YacTtotomep PF
CouetaHue PE npwu- CYeTUMK aKTUBHOM IHEPIUN Pl
MEHATb He A0onyCKaeT- .
CyeTynK peakTMBHOMU IHEPrnn PK
cA.
OmmeTp PR
Peructpupyrowmin npmubop PS
Yacbl, uameputenb BpemeHu genctema | PT
BonbTmeTp PV
BattmeTp PW
Bbik/toyaTenm n pasb- | BolkatoyaTesib aBTOMaTUUYECKNI QF
eANHUTENN B CUNOBbIX
KopoTKo3amblKkaTe b QK
uensax (sHeprocHab-
XeHue, nutaHne 0bo- | PasbeauHuTeno QS

pPyAOBaHMA U T. A4.)
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Tepmopesucrop RK
NoTteHumomeTtp RP
Pesncropbl LLYHT nameputenbHbIN RS
Bapwuctop RU
BblkntouaTtenb nnaum nepekntoyatenb SA
BbIKntouaTeNnb KHONOYHbIN SB
YcTponcTea KOMMyTa-
LIAOHHBIE B LIeNAX BbIKNtO4YaTeNnb aBTOMATUYECKUMN SF
yNpaBAeHuA, CUTHaNW- | Byiknouatenu, cpabatbiatolme oT
3aln U USMEPUTENb- | nha3nnyHbIX BO3AENCTBUIA:
HbIX. [TpumeyaHme.
O603HaueHune SF VDOBHS: SL
NPUMEHALOT ANA an-
napaToB, He NMeto- AaBNeHNA, SP
MX KOHTAKTOB CU/1O- o
t nonoxeHua (nytesomn); SQ
BbIX Lenemn
4acTOTbl BpaLLEHUSA; SR
TemnepaTypbl SK
TpaHchopmaTop TOKa TA
TpaHchopmaTopbl, aB- INEeKTPOMArHMUTHbIN cTabunnsatop TS
TOTPAHCHOPMATOPbI | TpaychopmaTop HanpPAKEHNA TV
Moaynatop UB
YcTpoiicTBa cBA3mn demopgynaTtop UR
MNpeobpa3osBatenu
AnckpmmmHaTtop Ul
3/IeKTPMUYECKMX BENN-
UYMH B 3N1eKTpuyeckne | NpeobpasoBaTenb YaCTOTHbIN MHBEP- uz

TOpP, reHepaTop 4acTtoTbl, BbINPAMU-
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TeNb

Ovoa, ctabunmtpoH VD
Mpnbopbl 31€KTPOBA- | MpyGop 3neKTPOBAKYYMHDI VL
KYYMHbIe 1 Noaynpo-
BOAHWKOBbIE TpaH3ucTop VT
Tupuctop VS
OTBeTBUTEND WE
JIMHUM N anemeHTbI
KopoTKo3ambliKkaTesib WK
CBM
BeHTUNb WS
TpaHchopmaTop, HEOAHOPOAHOCTD, WT
¢da3oBpawarenb
AHTEHHbI
ATTeHtoaTop Wu
AHTeHHa WA
TOKOCbEMHMK, KOHTAKT CKONb3ALLMM XA
WTbipb XP
CoeanHEHMA KOHTAKT-
MHe3no XS
Hble
CoeguHeHune pa3bopHoe XT
CoeanHUTENDb BbICOKOYACTOTHbIN XW
DNeKTPoOMarHuT YA
Topmo3 € 31eKTPOMArHmnTHbIM npmeo- | YB
YCTponCTBa MexaHu- A0M
YyecKue C aneKTpomar-
HUTHBIM NPUBOAOM MydTa ¢ 3N1eKTPOMArHUTHbIM NPUBO- YC
O0M
INEeKTPOMArHMUTHbIN NAaTPOH uan namta | YH
YcTpoiicTea okoHey- | OTPaHmnduTens ZL
Hble, GuAbTPbI DUNLTP KBAPLLEBBbIIA ZQ
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‘ ‘ OrpaHuunTenu ‘ ‘

Mporpamma Electronics Workbench

Cuctema cxemoTexHuveckoro moaenuposaHua Electronics Workbench npegHa-
3HayeHa ANA MOAENMPOBAHUA N aHA/IN3a 3/IEKTPUYECKUX CXEM.

Mporpamma Electronics Workbench nossonsetr mopgennposaTb aHanorosble,
undposblie U UMbpPO-aHaNorosbie cxembl 6ONbLION CNOXHOCTU. Umerowwmeca B Npo-
rpamme 6MbAMOTEKM BKAKOYAIOT B cebA 60/1blION HAbOop LWMPOKO PacnpoCTPAHEHHbIX
9NEKTPOHHbIX KOMMOHEHTOB. ECTb BO3MOXHOCTb NMOAKAOYEHMA U CO34aHUA HOBbIX
6MbAMOTEK KOMMNOHEHTOB.

Lnpokunit Habop NprMbopoB NO3BOAET NPOM3BOAUTL U3MEPEHUA PA3/IUYHbIX BE-
JIMU4UH, 334aBaTb BXOAHblE BO3AENCTBUS, CTPOUTb rpaduKu.

Pe3ynbTaTbl MOAENNPOBAHUSA MOXHO BbIBECTM Ha MPUHTEP UAM MMNOPTUPOBATL
B TEKCTOBbIN N FPadUYECKNM pedaKTop AN1A UX AanbHenwen obpaboTKu.

KomnoHeHmel u npoeedeHue 3KcnepumeHmoe

B 6MBNINOTEKM KOMMOHEHTOB NMPOrPaMmbl BXOASAT MAaCCUBHbIE 3/IEMEHTbI, TPaH-
3MCTOpPbI, YNpaBAAeMble UCTOYHUKMK, YNPaBAAEMble KAHuUU, TMOPUAHbIE 3/1EMEHTHI,
WHAMKATOPbI, NOTMYECKUE INEMEHTbI, TPUITEPHbIE YCTPOMCTBA, LMdPOBbIE N aHANOrO-
Bble 3/1€eMEHTbI, CNeLnanbHble KOMOMHALMOHHbIE N NOCNeA0BATE/IbHOCTHbLIE CXEMbI.
AKTUBHbIE 3/1EMEHTbI MOTYT ObITb NPeAcTaBAEeHbl MOAENAMM KaK MUAeaNbHbIX, Tak U
peanibHbIX 31eMeHTOB. BO3MOXHO TaK»Ke co3aaHue CBOUX MoAenen aNeMeHTOB U A0-
6aBneHMe ux B BUONMOTEKM 3N1EMEHTOB.

B nporpamme ncnonblyetca 60nbwoit Habop Nnpnbopos AN NpoBeneHNA FKCMe-
PUMEHTOB: aMNepMeTp, BONbTMETP, ocumanorpad, mynbtumeTp, boge-nnotrep (rpa-
donocTponTenb YacTOTHbIX XapaKTEPUCTUK cxem), PYHKUMOHANbHbBIN reHepaTop, re-
HepaTop C/I0B, IOTMYECKMUM aHANMN3ATOP M IOTMYECKMA Npeobpa3oBaTens.
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AHanus3 cxem

Electronics Workbench morkeT npoBoantb aHanu3 cxem Ha noctoaHHom (DC) m
nepemeHHoM (AC) ToKax. MNpu aHanM3e Ha NOCTOAHHOM TOKe onpeaenseTca paboyas
TOYKA CXEMbl B YCTAHOBMBLUEMCS PeXXUMe PaboTbl. Pe3ynbTaTbl 3TOM YacTU aHaNAU3a
NCNONb3YIOTCA AN AaNbHENLWEro pacyeTa cxembl. AHaNM3 Ha NepPemMeHHOM TOKE UC-
NoNb3yeT pe3ynbTaTbl aHa/NM3a Ha NOCTOAHHOM TOKe A5 NOJIYYEHUA IMHEAPU30BaH-
HbIX MOAeNen HeNMHENHbIX KOMNOHEHTOB.

B Electronics Workbench moxHo nccnegoBaTb nepexogHble NpoLecchl Npu BO3-
[ENCTBUM Ha CXEMbI BXOAHbIX CUTHAN0B Pa3/IMYHOM GOpPMbI.

Onepayuu, ebinosnHaemMmole Npu aHaause

Electronics Workbench no3sonsieT nponssoguTtb cieaytolme onepaunm:
e BblOOP 31€MEHTOB N NPMBOPOB 13 BUbANOTEK;
® repemelLeHNE 3/IEMEHTOB M CxeM B itoboe mecTo pabouero nons;
®  MOBOPOT 9N1€MEHTOB M rPynn 3/1eMeHTOB Ha Yr/ibl KpaTHble 900;

L KonnpoBaHuMe, BCTaBKa WU yAdaneHUe s31eMeHTOB, rpynn 3,1eMeHTOB,
d)paI'MeHTOB CXEM U LENDIX CXEM,

L n3ImeHeHme uBeTa nposoaHMUKOB,
L BblaeneHme uBeTom KOHTYpPOB CXem AONA bonee y,ﬂ,O6HOI'O BOCMPUATUA,

L ogHOoBpeMEHHOE NoAKNKYEHNUE HECKOJIbKUX UIMEPUTE/IbHBIX I'IpVI60pOB
7 H36J'II'O£I,€HM€ MX NOKa3aHMM Ha 9KpaHe MOHWNTOpPAQ,

® rpucBamBaHWE 3/IEMEHTY YCI0BHOIo 0603HaveHus;
®  V3MeHeHWe NapamMeTpPOoB 3/IEMEHTOB B LUMPOKOM AManasoHe.
e  Bce onepaumn nponssoaATCA NP NOMOLLM MbILUX WU KNaBUATYpPbI.
e [lyTem HacTpoikm NnpMbopoB MOKHO:
®  V3MEHATb WKanbl NPUO6OPOB B 3aBMCMMOCTM OT AMANA30HA U3MEPEHUN;
®  334aBaTb peXxum paboTbl Nnpmnbopa;
e  334aBaTb BMA BXOAHbIX BO34ENCTBUI Ha CXEMY.
lpadnyeckne BO3MOKHOCTU NPOrpPaMMbl NO3BONAIOT:
® OAHOBPEMEHHO HabnaaTb HECKOIbKO KPMBbIX Ha rpaduKe;
e oTObOpaxKaTb KpMBbIe Ha rpadurKe pasINYHbIMU LBETAMMU;
®  13MepATb KOOPAUHATbI TOYEK Ha rpaduKe;

®  MMMNOPTUPOBATbL AlaHHble B rpadUUecKkuii peaakTop, YTo NO3BOASET NpPo-
N3BECTM HeobxoanMble NPeobpa3oBaHUA PUCYHKA U BbIBOA, €r0 Ha NPUHTEP.

63



KomnoHeHmul Electronics Workbench

Obuwee none Electronics Workbench moxHo pasgenutb Ha 4eTblpe obnactu
(puc. 8.1).

CbopKa cxembl NMPOU3BOAUTCA Ha pabouyem nosne. HeobxoaAMMble KOMMOHEHTbI
BbIOMPAOTCA U3 NONA KOMMNOHEHTOB, @ M3 MaHeIN MHCTPYMEHTOB NOAOUPAIOTCA HYXK-
Hble Nnpubopbl.

LLlenykom NeBoi KNaBULIKN MbIWM HAa OAHOM U3 NMUKTOrPAaMM Noaer KOMMNOHEeH-
TOB, PACMO/IO¥KEHHbIX Ha MaHENN KOMMOHEHTOB, MOXHO OTKPbITb COOTBETCTBYIOLLEE
none.

- «— [laHenb NHCTPYMEHTOB
MNaHens KOMNOHEHTOB

Jlornyecknin
npeobpasoBarens

Jlornyeckuni
aHanusaTtop

leHepaTop
crnoB

Ocuunnorpad Bone-nnotTtep
MynstumeTtp

Pabouee none

lNone koMnoHeHTOB

3]

Puc. 8.1. Pabouee none Electronics Workbench

ModenuposeaHue cxem

MogennpoBaHue cxem COCTOUT U3 pALa 3TaMNoOB:

° BbIOOpPa KOMMOHEHTOB M MHCTPYMEHTOB U pasMeLleHMe MX Ha pa-
bouem none;

L coegunHeHnA BCcex aIeMeEHTOB CXeMbl MPOBOAHUKaMW,
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o YCTaHOBKM 3HAYEHWNI NapamMeTpOB KOMMNOHEHTOB;
o NpoBeAeHUA IKCNePUMEHTa.

BbI6Op HY}XHOrO KOMMNOHEHTa NPOU3BOAMUTCA U3 NONA KOMNOHEHTOB, HYXHOE MNo-
Ne KOMMOHEHTOB BblIbUpaeTCcA HaXKaTUeM NIeBOI KHOMKU MbIlWK Ha OAHOW U3 MUKTO-
rPamm Ha NaHeAn KOMMOHEHTOB. BbiOpaHHbIN KOMNOHEHT NepemeLLaeTca Ha pabo-
Yyee nosae NPy NOMOLLM MbILIX NPU HAXKATOW U yaepKMBAEMOWN NeBOM KNaBuLLe.

OnAa coeguHEeHMA KOMMOHEHTOB MNPOBOAHWKAMM HYXHO MOABECTU YyKas3aTeslb
MbILWM K BbIBOAY KOMMOHEHTA. [1pn 3TOM Ha BbiBOAE KOMMNOHEHTa NoABUTCA BonbLuas
YyepHaa To4YKa. HakaB NieByl0 KHOMKY MbIWK, NepeMecTuTe ee yKasaTesib K BbiBOAY
KOMMOHEHTA, C KOTOPbIM HYXHO COeAUHUTLCA, N OTNYCTUTE KHOMKY MbilwK. BbiBOAbI
KOMMNOHEHTOB COeANHAIOTCA NPOBOAHUKOM.

YCTaHOBKa 3Ha4YeHW NapameTpoB KOMMOHEHTOB MPOM3BOAUTCA B AMA/IOrOBOM
OKHE CBOWCTB KOMMOHEHTOB, KOTOPOE OTKPbIBAETCA ABOMHbLIM LLEYKOM MbIWX MO
N306parKeHMI0 KOMMOHEHTA.

3ameyaHue: HeKoTopble NPUBOpPbI U CxeMbl HEOBXOAMMO 33a3eMAATb, MHAYe No-
KasaHuA byayT HeBepHbIMM.

Ha puc. 8.2 noKasaH CKPUHLIOT CXeMbl OAHOTAKTHOrO Kackaga yCuanTena mouy-
HOCTM cobpaHHOM B nporpamme Electronics Workbench. A Ha puc. 8.3 npumep ya-
CTOTHOW ero XxapaKTepucTMKM 3a4aHHOM TabIMYHO 1 B BUAE rpaduKa.

| f(ly |Usbix(B)

o % | s =
[ x a0 058 u(B) /\
S 100 0.61 i
+ 200 0.64 l \
' 400 071 08
3 1000 1.03
e, 13 \
h’ 5000 | 062 06
— 10000 | 042 \
— [ 6733mV] 15000 0.32 04 P
\
=) 0.2
L s : fir
< E: 0 ,
l T 0 5000 10000 15000 20000
Puc. 8.2. Cxema ycmnmntesnibHOro Kackaga Puc. 8.3. HacToTHaA xapaKTepucTuKa
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9. HOMEPA 3AOAHU/ 1 BAPUAHTOB
1. PaccumtaTtb 1 BbIOpaTb 31€MEHTbI OAHOTAKTHOrO KacKaZa yCUANTENS MOLLHOCTH
(cTp.2). CobpaTtb ee B nporpamme Electronics Workbench, cHATb xapakTepucTu-

KY Ugux = f(F) M3MeHAs yacToTy cMHyconaanbHOro curHana Ha exoge F B guana-

30He oT 20...15000 Ny, npu Uy, = 0,1 B. MNMpnBECTN CKPUHLIOT CXEMBbI U OCLUUNNO-

rpammbl Usbix npu f = 500 I,

Bapu-
a 6 B r A e X 3 n K n M H
aHT
Peuxy BT | 20 | 4 7 |12 | 2 8 (24 |14 1 |18 |05 | 3 5
R,Om | 4 |12 | 6 3 116 |10 | 7 4 | 31| 8 | 26|21 | 8
fH_fBI
2568|112 36| 4 |12| 8 |10 2 |08 | 7 |34 9
Kly,
., Ty 30 | 20 | 50 | 100 | 16 | 300 | 200 | 60 | 40 | 400 | 240 | 130 | 350
M, 1,1 | 1,12 | 1,05 | 1,08 | 1,1 | 1,12 | 1,05 | 1,08 | 1,1 | 1,12 | 1,05 | 1,08 | 1,02
E., B 24 | 12 | 16 | 20| 5 |11 |40 | 26 |45| 30| 6 |85 | 9

2. Pacuet 1 BbIGOP 3/1EMEHTOB MOCTOBOTIO BbINPAMUTENA C PUNLTPOM (CTp.8)

BapuaHT | a 6 B r il
Uuo, B 24 12 16 20 9
lo, A 5 [05] 1 4 1,5
U;, B | 220 | 110 | 380 | 190 | 250

Koo %0 3 5 8 7.5 11
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3. PacueTt KOomneHcauMoHHOro ctabuansatopa NOCTOAHHOIO HanpAXKeHus (cTp.12)

BapuaHTt | a 6 B r il

UBbIXI B 20 16 9 12 6

AU, B | 15 | 12 6 5 3

L, A 3 /6 |12] 1| 05

AUq/Ug, | 0,7 | 0508 | 09| 0,7

4. PacueT cxeMbl ynpaBaeHUA TUPUCTOPHbIM BbinpamuTenem (Ctp. 17, ¢ nyHKTa 5
no 14 BKAKOYUTENBHO)

BapuaHT | a 6 B r il

lwes A | 0,1 | 0,07]0,02 0,035 0,015

texy MC | 220 | 110 | 380 | 190 | 250

5. PacueTt cnnoBoro TMPUCTOPHOTO BbiNnpaMUTens. NpounssoaunTca No MeToanke
ANA BbINPAMUTENA HA ANOAAX.

BapuaHTt | a 6 B r il

leps A 10 4 40 8 2

UnmB | 9 |16 | 6 | 12 | 24

BapuaHT X 3 n K

N2 pucyHKa 46 | 44 | 4.7 | 45

6. Pacuet TpaHchopmaTtopa (cTp. 29)
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BapuaHTt | a 6 B r il

P,, BT 25 | 70 | 60 | 120 14

U, Om | 200 | 180 | 230 | 120 | 170

U,,Om | 12 | 6,8 | 12 | 3,6 24
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