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Mpumep 1

NcxoaHble gaHHble ANS pacyeTa BbiNpAMUTENA:

— HOMMHaNbHOE BbINpAMAEHHOe HanpsaxeHne Ha Harpyske U, = 110 B;
— TOK Harpy3ku l;=25A;

—  AONyCTUMbIN KO3DDUUMNEHT NynbCauUn BbIXOAHOTO HAMPAMXKEHUA Ha
Harpy3ke k= 0,05;

— HOMWMHANbHOE HanpAXKeHWe, NoaBaEMOE Ha NEPBUYHYIO 0OMOTKY
TpaHcdopmartopa U, =220 B;

— yacTtoTa nuTtatowwen cetn =50 I

— KoaunyectBo pa3 n=1.
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Mpouecc pacyeTa BbINPAMUTENbHbLIX YCTPOMCTB MOMKHO YC/O0BHO
pa3fennTb Ha HECKO/IbKO 3Tanos.:

1. AHaNN3 UCXOAHbIX AaHHbLIX W BbIOOP MNPUHUMNUANBHOMU CXEMbI
BbINPAMUTENS;

2. PacyeT napameTpoBs crinarkusatollero dGunbTpa;

3. PacueT napameTpoB BEHTU/IbBHOIO Yy3na W  BblIbOp TMNA
BbINPSMUTENbHbIX ANOA0B;

4. PacyeT napameTpoB TpaHchOpPMaTOpa;

5. NMpoBepKa COOTBETCTBUA MPUMEHSAEMbIX KOMMNOHEHTOB PEXKMMY WX
pPaboTbl B BbINpAMUTENE.



SJ/IEKTPOHUKA 1.1

1. AHaAU3 UCXOA4HbIX AAHHbIX U Bbl60p anHLI,MnMaanOﬁ cXembl

Ol'lpe,D,EI'IFIEM BbIXOAHYHO MOLWWHOCTb N CONPOTUBNEHUE HAlPY3KH

P,;=U,l;=110-2,5=275B1

Rd=(;d =121(5)=44OM
d -

Bbibop cxembl BbINpAMUTENSA NPOU3BOAAT B 3aBUCMMOCTU OT 3HAYEHMS
Tpebyemown BbIXOAHOM MOLLHOCTMH, BbIXO4HOro HanpAXXeHus,
KoadduumeHta nynbcaum, umcna ¢as3. Kputepuamm pansa Bblbopa
KOHKPETHOro BMAa BbINPAMUTENA CAYKAT AOCTOMHCTBA U HEAOCTATKMU.
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OO0HononynepuodHbie ebinpaAMUMenu TNPUMEHAOTCA B OCHOBHOM
C BbIXOAHOM MowHOCTbO A0 10 BT n B TeX cnyyaax, Korga AOMyCcKaeTcs
CPAaBHUTENbHO BbICOKUN KO3IPPUUMEHT nynbcaunn. B Hawem cnydae He
noaxoAuT.

JleyxnonynepuodHvie  ebinpAmumenu co  cpedHel  mOoYKou
NPUMEHAIOTCA NMPU HANPAXEHUAX HArPY3KN A0 HECKONbKUX AECATKOB BOJbT
N BbIXOAHOM moliHOoCcTK Ao 50 BT. B Hawem cayyae He noaxoAauT.

Mocmoebie ebinpamumenu npumeHseTca Hanbonee 4yacto. UX MOXHO
MCNO/Ib30BaTb NPU N0OOM XapaKTepe Harpy3ku (EMKocTHaA, MHAYKTUBHAA)
npu BbIXoAHOW MmouwHocTn ao 300 BT. M3-3a noBbilEHHOro nageHue
HanNnpAXeHnA Ha AMoAaax, B pe3y/ibTaTe Yero €ee He peKomeHAaytoT
NPUMEHATb NPU HaNPAXEHUAX HArpyskm meHee 5 B. Bbibupaem gaHHyo
cxemy.
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2. Pacuet napameTpoB crnakusaiouwiero $punabrpa

T.K. TOK Harpyskm cocCTaBasfeT eauHUUbl amnep, MNPUMEHAEM
[-06pa3Hbin LC-punbTp.

MWHMManbHOE 3HaYEeHUE UHAYKTUBHOCTU GUNBLTPA
2U 2-110
d = =47 Ml u

L> _
(mz—l)mm]d (22—1)2-314-2,5

e m — TMYAbCHOCTb CXeMbl, B Hallem cay4ae m=2, T.K. CXema
ABYXMoaynepuoaHan; o — KpyroBas yactoTa Hanps»kenus cetn (o=2xf), paa/c

BennynHy eMKoCcTu Hanaem 13 BbliparKeHus

g+l 13,2 +1

5 = 5 = 766 MKkD
L(mm) 0,047(2-314)

(=

rae g — KoaddULUMEHT crnarknuBaHma _ K ex _ 0,66 139
k 0,05

I

]
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Mpn nony4vyeHHbiX 3HavyeHusax L u C édunetpa ycnosmna 3dPeKTUBHOMU
PaboTbl GUAbTPA BbINO/IHAIOTCA, OAHAKO NPU MOAE/NIMPOBAHMM NOJIyYaEeTCA
HEeYCTOMYMBbIA NepexoaHbln npouecc (owmnbKM B pacyeTe moaenun).
[NosTomy ysBennumsaem L B 2..10 pa3. B Hawem cnyyae A[0CTATOYHO
yBennuunTtb L B ABa pa3a. M 3aHoBO onpegensem C dunetpa.

L=94MmlH C =383 MKD
[MpoBoAMM NPOBEPKY YC10BUIN 3PPeKTUBHOM PaboTbl puabTpa
1
XC= <<Rd XL=???®L>>XC
moC
1 1

= 4,16 OM < 44 Om

St
A
I

moC _ 2-314-0,000383
X, = moL = 2-314-0,094 = 59,03 OM > 4,16 Om

YcnoBusa BbINONHAIOTCA

Ycnosua cymtaem BbIMNOJHEHHbIMU, €CN Pa3HULA B 3HAYEHUAX bonee yem B 5 pa3
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3. Bbl60p BbINpAMUTENbBHbIX 4UOA0B

Ons Toro u4Ttob6bbl BbIOPATb TUM MNOAYNPOBOAHWUKOBbLIX AMNOA0B
BbINpAAMUTENA HEOOXOAMMO paccymTaTb C YYETOM XapaKTepa Harpysku
OCHOBHbIE XapPaKTEPUCTUKN BbiNpaMUTENS NO opmysiam Tabn. 2:

— 3Ha4yeHue MaKCMMaIbHOro obpaTHoro HaNpAXKeHus,
NPUKNAAbIBAEMOro K CUI0BbIM AMOAaM Npu paboTe BbInpAMUTENS
BbIOPAHHOrO TMNa;

— MaKCMMaJIbHOE 3HaYeHMe NPSAMOro ToKka ANO0B.

XapaKTep Harpysku BbINpAMUTENA MOXeT ObiTb aKTuBHbIM (R),
aKTUBHO-UHAYKTUBHbIM  (RL)  wnnm  akTUBHO-EMKOCTHbIM  (RC).
BbinpAamUTENb C BbIXOAHBIM EMKOCTHbIM MAUN PE3UCTUBHO-EMKOCTHbIM
OUNBTPOM CHYUTAETCA HATPYKEHHbIM Ha aKTUBHO-EMKOCTHYIO Harpy3Ky, a
BbINPsAMUTENb C PUABTPOM, HAYMHAOWMMCA Ha MHAYKTUBHOCTb — Ha

aKTUBHO-UHAYKTUBHYIO HarpysKy. B Hawem cnyyae Harpyska akKTUBHO-
WHAYKTUBHAA.
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MaKcumanibHoe 0bpaTHOe HanpsiKeHue

L.T

0dp max —

gUdZLS?-HU:l?l?B

MaKcMmanbHbIM NPAMOWN TOK

I —1,=2.5A

Ip cp max

Mo cnpaBOYHUKY BbibMpaem anoa, nmetrowmnn banxkanwmne d6onbline
3HaYeHMs npeaenbHbiXx napameTpos. Heobxogmmo yuyectb Hanuuume
BblbpaHHOro anopa B 6asax nporpammbi EWB.

Bbibupaem anopg 2[1220A Uospmax =400B

J?rnp cp max =3A

B otyete no WA3 Heobxogumo npuBecTM Bce napameTpbl
Bbl6paHHOro AMoAa, a TaKXe NPUBECTU ero KOHCTPYKLUMUIO.
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4. PacyeT napameTpoB TpaHchopmaTopa

Ona pacyetra wucnonblyem Tabn. 3, B KOTOPOM nNpuUBEAEHbI
COOTHOLIEHMA ANA pacyeTa napameTpoB TpaHchopmaTopoB, paboTaroLLmnx
Npu pa3nnMyHoM HarpysKke. PacueTt npoBogum gNA aKTUBHO-UHAYKTUBHOM
HarpysKu.

[lencTBytoulee  3HaYeHWEe  HaNpPsKEeHMA  BTOPUYHOU  OOMOTKMK

TpaHcpopmaTopa -
Usy=—+U, 110=122.5B

Moo h e 2f

[encrBytolliee 3Ha4YeHNEe TOKa BTOPUYHOU 0OMOTKM TpaHCcPopmaTopa

Iyy=1;=25A
MuHuMmanbHaa Tpebyemaa  MOLHOCTb BTOPUYHOM  OOMOTKMU
TpaHcdopmaTopa
P=""_p, =" 2752306,2B1

N RN
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5. MogenupoBaHue pabotbl Bbinpamutena B nporpamme EWB

-
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Ocuunnorpamma HanpAXXeHUA Ha Harpyske
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Mpumep 2

NcxoaHble gaHHble ANS pacyeTa BbiNpAMUTENA:

— HOMMHaNbHOE BbINPAMAEHHOE HanpsaxeHne Ha Harpyske U, =12 B;
— TOK Harpy3ku 1;,=0,03 A;

—  AONyCTUMbIN KO3DDUUMNEHT NynbCauUn BbIXOAHOTO HAMPAMXKEHUA Ha
Harpy3ke k= 0,08;

— HOMWMHANbHOE HanpAXKeHWe, NoaBaEMOE Ha NEPBUYHYIO 0OMOTKY
TpaHcdopmartopa U, =220 B;

— yacTtoTa nuTtatowwen cetn =50 I

— KoaunyectBo pa3 n=1.
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1. AHaNN3 NCXOAHDbIX AAHHbIX U BbIOOP NPUHLMNNAZIBHOWN CXeMbl

Onpeaensiem BbIXOAHYIO MOLLLHOCTb U CONMPOTUBNAEHMNE HArpy3Ku

P,=Uyl;=12-0,03=0,36 Bt

_ Uq - 121 — 400 OMm

R
T 0.03
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OO0HononynepuoOHsble ebinpaMmumenu  MNPUMEHAIOTCA B OCHOBHOM C
BbIXOAHOM MoOWHOCTBIO A0 10 BT m B Tex cay4vasax, Korga [AonycKaetcA
CPaBHUTENbHO BbICOKUIM KO3PPULMNEHT NynbCaLMA.

JleyxnonynepuodHbie ebinpAMUMEsnU O cpedHel MOYKOU NPUMEHAOTCA NpWU
HaNPAXXEeHUAX HArPy3KU A0 HECKOJIbKUX AECATKOB BOJIbT U BbIXOAHOM MOLLHOCTH
no 50 Br.

Mocmoesbie e8binpamumenu npumeHaeTca Hambonee yacto. UX MOXKHO
MCNoNb30BaTb Npu Ntobom xapaKTepe Harpysku (eMKOCTHaA, MHAYKTUBHAA) npu
BbiIxogHOM molHocTn Ao 300 BT1. M3-3a NOBbIWEHHOrO NageHUe HanpAxKeHua Ha
ANopax, B pesynbTaTe Yyero ee He pPeKoMeHAYHT NPUMEHATb NPU HaNPAXKEHUAX
Harpy3kn meHee 5 B

B Hawem cay4yae nodxooum mobaa u3 nepevucseHHbIX cxem. Boibupaem
cxemy 00OHOMONYNepuoOHO20 8binNpaMuUmMens, KAK Haubonee npocmyio.
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2. Bbibop BbiNnpAMUTENIbHBIX AN0[08B

B Hawem cayyae BbINnpAMUTENb PaboTaeT Ha aKTUBHO-EMKOCTHYIO HarpysKy.
[MosTomy BbIOOP BbINPAMUTENbHbLIX AMOAOB MNPOM3BOAMM B ABa 3Tana:
1) npeaBapuTenbHO BbibMpaem AuoAabl ANA aKTUBHOM HArpysku; 2) onpeaensaem
BCOMoOraTesibHble  KO3pOULMEHTbI W YTOYHAEM npedenbHble napameTpbl
BblOpaHHbIX ANoA0B. B pacyetax ucnonbsyem tabn. 2.

BaxkHo! [lpy HanMumm aKTUBHO-EMKOCTHOM  HArpyskm amnamtygHoe u
AENCTBYOWEE 3HAYEHUA TOKA BbINPAMMUTE/NIbHbLIX AMOAOB MOFYT CYLLECTBEHHO
NpeBbIlWaTb pacyeTHOe cpegHee 3HadeHue. [losTomy B UENAX MCKAOYEHUA
neperpy3kn BbINPAMUTENbHbIX ANOAOB HA MpPaAKTUKE AnA O4HOMOAYNepUoaHOro
BbINPAMUTENA  MUCNONb3YeTCA NOBblWAKWMNA  KoapduumeHt 2,2, a AanAa
aAsyxnonynepunogHoro—1,1.
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Ob6paTHOE MaKcMMasibHOEe HanpAXKEHUE

Uospmax = U =3.14:12=37,68 B

MaKCUMManbHbIN CPpeaHMNNA NPAMOUN TOK

I/ =22nl,;=2,2-3,14-0,03=0,207 A

Ip cp max

Mo cnpaBoYHUKY BblbMpaem anon O237E, c napameTpamm

U ~200B I =0,4A  Upppax =1B

00p max Ip Cp max
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Onpepenaem BcnomoraTtenbHblie Koapdpuumentol A, F, D, B, H

Ha npaktnke pna sbinpamutenen mowHoctbto Ao 10 Bt Bbibupatot
CONpPOTMBAEHME TPAHCPOPMATOPA

Fip :(0=07-~0=1)Rd =0,1-400 =40 Om

COI'IpOTl/IBI'IeHMe aAnoaa, BKAKOYEHHOIO B NMPAMOM HAMNpPaB/1EHUN

Uﬂp max |

o= = =2.50M
A | 0.4

Tp cp max

Ona oaHONONYNepuoAHOro BbINPAMUTENSS C EMKOCTHbIM ¢unbTpom (ecnu
ncnonbayetcsa RC-punbTp, yuntbiBaem Ro)

"=ty =40+2,5=42,50M

KoapduumneHT 4 no BbiparkeHnto ANA 0A4HONONYNEPUOAHOIO BbINPAMUTENS

nrl;  3,14-42,5-0,03

A= —
U, 12

=0,33




SJ/IEKTPOHUKA 1.1

Mo Homorpammam onpegenaem koadduumentol F, D, B, H.

H
1500 // D F B
' B \
— 1,7
1200 / 28 14 \ :
! y 24 [ 12 \ AN D B 1 1,5
vd B \ ™
900 /// /</’ 2’0 — 10 \\ 7 E— —— 1.3
~ |2 B X
600 / // 1,6 i 8 x\ — 1,1
/// 12 + 6 ></ 0.9
/7 > B e H ]
30 y/ 08 L 4l 0,7
/ 0 01 02 03 04 05 06 07 ,

0 0,1 0203 04 05 06 07 A

A=0,33, F=5,33, D=2,075, B=1,066, H=713
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PaccuMTbiBaeM npegesbHbie napameTpbl AMoAa C YY4eTOM BCMOMOTraTesbHbIX
KosapduumneHTos MO COOTHOLWEHMAM Tabn. 2 Ans OAHOMNONAYNEePUOAHOro
BbINPAMUTENS C aKTUBHO-MKOCTHOM Harpy3skoi (RC)

U = 2BJ2U,; =2-1,066~/2 -12=36.07 B

00p max

I =2,2F[;=2,2-533-0,03=0,35A

mp cp max

3HayeHMA nNpeaenbHbix napametpos Yy aunoga [A237E npesbiwatoT
PaccyMTaHHble, COOTBETCTBEHHO OKOHYaTENbHO BbIOMpPaemM AaHHbIM Anoa,.
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3. PacueT napameTpoB crnakusatowero ¢unbrpa

Mo 3agaHHOMY KO3dIDUUMEHTY Nyabcaumm WU 3HaYeHuto KoadduumeHta H
onpeaenaem eMKOCTb KOHAEHCATOPa BbIXOAHOrO EMKOCTHOIro punbTpa, MKP

H 713

— — =210 Mmx®D
rk;  42,5-0,08

[MpoBoanm npoBepKy ycnosus adpeKTMBHOM paboTbl duabTpa

] ]
moC  1-314-0,00021

X = =15,17 OM << R; =400 Om
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4. Pacuyet napameTpoB TpaHcdopmaTopa

Pacyet Begem A1A akTUBHO-EMKOCTHOM HarpysKku, UCNosb3ya Taba. 3,

[lencrTeytoLiee 3Ha4YEeHUE HaANPAXKEHMA BTOPUYHON 0OMOTKM TpaHCchopmaTopa

U,,=BUy =1066-12=12,8B
[lenctBytoulee 3Ha4YeHMe TOKa BTOPUYHON 0OMOTKM TpaHchopmaTopa
I,, =DI;=2,075-0,03=0,062 A
MuHMManbHaa Tpebyemas MOLWHOCTb BTOPUYHOM 0OMOTKM TpaHchopmaTopa

P, =BDP; =1,066-2,075-0,36=0,79 Br
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5. MogenunpoBaHue paboTbl BbinpaAmUTena B nporpamme EWB

ml==lE]

File Edit Circuit Analysis Window Help

als|slin] 7 alafex o e

¢

B F|efu]d
w w -

¢¥ o

| BEm| =

Untitled

v
EAnalysis Graphs

D|=(B|SR| *[%e Y Bl -]

Statistics [Analog] Oscilloscope l

20
la o

12

[t

p— 4

D237E

)

+ .
@12.8 Wral Hzil Deg —_ 210 uF 400 Chm

Voltage
o

T
0 10m 20m 30m 40m

S0m
Time (seconds)

T
60m

70m

80m

T
S0m

1
100m

Ocumnnorpamma HanpaXXeHUA Ha BTOPUYHOU 06MOTKe HanpAXKeHuUn



SJ/IEKTPOHUKA 1.1

FiIeIE;iit Circuit  Analysis  Window Help
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File Edit Circuit Analysis Window Help
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Mpumepbl moaenuposaHua paboTbl Bbinpamuteneun B nporpamme EWB

MocToBaAa cxema BbINpPAM/IEHUA
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MocToBaAa cxema BbINpPAM/IEHUA
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MocToBaAa cxema BbINpPAM/IEHUA
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[1ByxnonynepmnoaHan cxema BbINPAMAEHUA CO CpeaHEN TOYKOM

File Edit Circuit Analysi Window Help
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[1ByxnonynepmnoaHan cxema BbINPAMAEHUA CO CpeaHEN TOYKOM

File Edit Circuit Analysis Window _H_elp
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SJ/IEKTPOHUKA 1.1

[1ByxnonynepmnoaHan cxema BbINPAMAEHUA CO CpeaHEN TOYKOM
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SJ/IEKTPOHUKA 1.1

TpeboBaHMA no opopmnaeHuto oTyera

OTyeT No gomallHeMy 3aaHuIo BbINOMHAETCS B peaaktope MS Word.

Bce pac4eTbl NMPpUBOOATCA C COOTBETCTBYHOLLUMNMU NOACHEHUAMMN.

AHanuTnyeckne BblpaxkeHust (dopMyrbl) cCHa4ana NpUBOAATCS B CUMBOJTbHOM
BMAe, 3aTEM C YNCINEHHBIMU 3HAYEHNAMM.

Ons BbIOpaHHOrO TUMa BbINPAMUTENBHOIO AuModa HeobXxoauMO MPUBECTU €ro
MONMHbLIN nepeyeHb npeaenbHbiX W  HOMUHANbHBIX MapamMeTpoB, a Takke
KOHCTPYKLIMIO ero kopnyca.

Pesynbtatel mogenuposaHua B nporpamme EWB npencraendatbs  konuven
aKkpaHa (Print Screen), cooTBeTCTBYIOWEro pasmepa (ana aTux Lenem ncnosib3yem
pegaktop Paint). 0O6sa3atenbHO AOOMKHa ObITb nNpuBeAeHa cxema
3KCnepuMeHTa.

CurHan ¢ ocuunnorpada npeacraesndaTte B Buae rpacpuka (Analysis Graphs),
npeaBapuTenbHO 3a4aB HAaCTPOMKM B CBOMCTBAX.



