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IIpakTnyeckoe 3auaTue Nel.
JJIeKTpUYECKUM pacyeT cjeAslnero npuBoaa

TGOPCTI/I‘-ICCKI/IC CBCACHMU

OcHOBHOE Ha3HAYEHUE CJACASIIMX NPUBOAOB: CICKEHHUE 3a BBOJAUMBIM B CHCTEMY
CUTHAJIOM YIPAaBIICHUS, H3MEHIIOLIMMCS 110 3apaHee HEU3BECTHOMY 3aKkoHy. Ciiensimue
IPUBOJIBI COCTABIISIIOT OOJIBIIYIO TPYIITY IPUBOIOB, UCIOJIB3YEMBIX B IPOMBIIIEHHOCTH.
Haubonee pacnpocTpaHEHHBIM CIIy4aeM SIBJIIETCS OTPabOTKa ABUKEHHSI HEKOTOPOTO
BXOJIHOT'O BaJla BBIXOJIHBIM BaJIOM NpuBoja. [Ipyu 3ToM noBTOpEHME NBUKEHHS BBIXOJHBIM
BaJIOM JIOJDKHO OCYILECTBIIATHCS € TpeOyeMoil omunokoil. B cneasimux npuBoaax
peryupyeMon BeIMUYMHONW OOBIUHO SIBIISIETCA YroJl TOBOpoTa ®, a caMo peryaupoBaHue —

peryJiMpoBaHHeM II0 IOJIOKEHHUIO.

@yHKIMOHAJIBHAS CXEMa CIEAIIET0 IPUBOJIA, IPUBEACHHAS Ha puc. |, nMmeer
3aMKHYTYIO CTPYKTYPY C KECTKON OTPULATEIBHOM 00OpaTHOM CBA3BIO MO YIiTy MOBOpOTa O2
BBIXOJTHOT'O BaJa.

) U U A

b,

Puc. 1. ®yHKIMOHAIBHAS CXEMA CIEASIIErO NPUBOJA

[IpyuHOMIT TEMCTBUS CIAEOsIIEro MPUBOJA CIEAYIOMMA. [Ipenanonoxum, 4to MexIy
yriioM ©1 BxogHOro Bajia u ®2 BBIXOAHOTO Baja MOABUIIOCH HEKOTOPOE PaccorjiacoBaHUeE,
T. €. ©®1 "e paBuo 2. Jlaruuku 1 u /12 dopmupyror HanpsukeHUs, NPOTOPIIMOHAIBHBIC
yriaMm MOBOpPOTa, U BBIAAIOT Ha BXxoj] npeobpasoarens [1 Hanpspkenue ynpasineHust Uy =
Ul-U2, rae Ul = kI®I1,U2 = k202. Ilootomy pgatuuku JI1 wm JI2 0OBIUHO
Ha3bIBAIOT U3MEPHUTEIAMHU paccoriiacoBanms. [Ipeo6pazosarens I1 mpeobpasyer Uy B
MPOTNIOPLMOHANIBHBIA CUTHAJ YIIPaBJICHUS JBUTATENIEM, KOTOPhIM MOXET ObITh HaIPsSKEHHE
MOJIaBa€MOE Ha SIKOPb.

Hanpsokenue Uy dopmupyeTcs Takoro 3Haka, 4TtoObl jaBurarens [, momyuus
MATaHWE, CTall IOBOPAYMBAaTh CBOM BAJI B HAMPABICHHUH, IPU KOTOPOM PA3HOCTH YTIJIOB ®2-
®1 ymensinanack. HWHBIMM  cliOBaMHu, CHEASIIMNA  TNPUBOJ BCErja CTPEMHUTCS K
HEMPEPHIBHOMY aBTOMATHYECKOMY YCTPaHEHUIO pacCOTrIaCOBaHUS MEXKIY BXOJIHBIM U
BBIXO/IHBIM BaJlaMHU.

B kauecTBe wu3MepuTENsl paccoriiacoBaHusi B CIEIAIIEM MPUBOJAE MNPUMEHSIOT
MOTCHIIMOMETPUYECKUI HU3MEpUTENh, CEIbCUH, paboTapmmii B TpaHcHopMaTOpHOM
pexXuMe, Bpalaronuics TpancgopMarop u Jip., B KaueCTBE yCTpoiCcTBanpeodpa3oBaresp -
nsuratenab cuctembl [ —/1, OMVY-JI, MVY-1, YB-JI u ap.

CrpykTypHas cxeMa NOpOCTEWIlel cleAsuieldl CHCTEMBbI, IMOKa3aHHAash Ha pHC. 2,
coctouT u3 cenbcuHa natuumka CJI, cenbcuna mnpuemHuka CII, kotopeie paboTaroT B


http://electricalschool.info/elprivod/927-sistema-generator-dvigatel-postojannogo.html
http://electricalschool.info/elprivod/927-sistema-generator-dvigatel-postojannogo.html

TpaHC(HOPMATOPHOM PEKUME U BBIMOTHSIOT QPyHKIMU natankoB {1 u JI2, T. e. uamepurens
paccoriiacoBaHusi BXogHOro yria ®1 u BeixomHoro 02,

CeNIbCUHBI - 3TO JJIEKTPUUYECKHE MUKPOMAIIMHBI MEPEMEHHOT0 TOKa, 00JIagaroIiue
CIIOCOOHOCTBIO CaMOCHHXpOHHU3alMu. VX TpPUMEHSIOT B JAUCTAaHIIMOHHBIX CHCTEMax
nepeayu yria B KadecTBE JAaTUYMKOB M NMPUEMHHUKOB. llepemada yriioBoi BeIMYMHBI B
TaKOM CHCTEME TMPOUCXOJUT CHHXPOHHO, cHH(a3HO U 1aBHO. [Ipu sTOM MEXIy
YCTPOMCTBOM, 3QJafOlIdM  YroJl  (JaTYuKOM), M  YCTPOHCTBOM, MPUHUMAIOIIUM
nepeaBaeMyt0  BEIWYUHY  (IPUEMHUKOM), CYIIECTBYIOT  TOJIBKO  DJIEKTPUUECKOE
COCIMHEHNE B BUEC JIMHUH CBI3H.
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Puc. 3. Cenbcunbl

B cucremy BkitodaeTcs mpeoOpa3oBaTellb, KOTOPBIM BBIIPAMISCT TNEPEMEHHOE
Hanpspkenre ogHodaszHoi oomotku CII m ycunmuaet ero. IlpeoOpazoBarens (cMm. puc. 2)
JIOJKEH OBITh 3HAKOUYBCTBUTEIBHBIM, T. €. B 3aBUCUMOCTH OT (pa3bl curHana ooMotku CII
BbIJIaBaTh HA SKOPb JBHUTaTelsl MOCTOSHHOE HANpSHKEHUE TOJOKUTEIBHOTO  WIIH
OTPUILIATEIILHOTO 3HAKA.

HcnonnurenbHblil ABUratens cBsizaH ¢ poropoM CII yepe3 moHmxkaroumi peaykTop
P. BxogHol 3amaroniuii yroa noBopora ®1 BBOAUTCA B CUCTEMY 3aJIal0LIUM YCTPONCTBOM
3V, Banm KOTOPOro CBs3aH HenoABWXKHO ¢ BaioM CJI. MHorga sta CBSI3b OCYIIECTBIISIETCS
yepes peayKTop.

Ecnu 3V nepemectut Bast CJ] OT €ro HCXOAHOTO MOJOKEHUS B MOJIOkKeHUE yria @1,
Ha BeIxoAe oxHodazHoit oOMoTku CII mosBHTCS MepeMeHHOE HANpsKeHUE, aMIUTUTYIa

KOTOPOTr0 MPOMOPIMOHATIbHA Pa3HOCTH BXOJHOTO M BBIXOAHOTO yriioB npuBoja Uy = Ul =
k1(©®1-02).


http://electricalschool.info/spravochnik/maschiny/1447-selsiny-naznachenie-ustrojjstvo-princip.html

Yacrora Hampsikenus: Uy omnpeaensercss 4acTOTOW MUTAaHUS OAHO(A3HOH OOMOTKH
CJ (50,400 I't u 7. 1.). [IpeobpazoBarens 1 BeimpsamisieT u ycuirBaeT HanpspkeHue Uy.

CxeMHO OH MOXET OBbITh NpeACTaBlieH (a30UyBCTBUTEIBHBIM BBIIPSIMUTEIEM U
YCWINTENIEM TIOCTOSHHOTO TOKAa, BBIMOJHEHHBIM Ha pa3IU4YHONM »AJIEMEHTHOW Oase.
Hampumep, B KadecTBe BBINPSAMUTENSE MOXET OBITh MCIOJIB30BAH TPaH3UCTOPHBIN
YCUJIUTEND, @ B KauecTBE ycunurens — OMYVY.

DONEeKTpUYECKU JIBUrareib, MOJy4YuB MuUTaHue B Buje Us B 3aBUCUMOCTH OT
NOJIIPHOCTH 3TOr0 HANpsDKEHWs HauyWHaeT noBopauuBaTth cBoM Ban U Ban CII yepes
pPEAYKTOp TakuMm o0Opa3oM, 4YTO pa3HOCTh YrioB Ol u O2 ymensinaerca. Kak ToOIbKO
okaxercs, uto ®1-02 = 0, ogHodazHas oomoTtka CII mepecTaHeT BbIIaBaTh HANPSIKECHHUE
Uy, 1. e. Uy = 0. Tornga cHuMeTcs HanpspKEHHE, MOJaBa€MOE HA SKOPb JBUTATEIS, U OH
nepecTaHeT MOBOpauMBaTh CBOM Bajl. Takum o00Opa3zoMm, cucTeMa OTpalaThIBAE€T CHUTHAI
yIpaBJeHUs, MOCTYNUBIINI U3BHE.

YacTo B cleasumx CUCTEMax KpoMe OTPHUIATENbHOW CBSA3M IO YTy MOBOpoTa (IO
MOJIOKEHUIO) UCTIOIB3YyEeTCsl OOpaTHas CBsI3b M0 YacTOTE BpallieHus. B 3ToM ciydae cxema,
MIPUBE/ICHHAS HA PUC. 2, U3MEHUTCS.
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Puc. 4. Cxema 3aMKHYTOTO MPUBOJA C OTPUIIATEIILHONW OOpPaTHOM CBS3BIO MO YacTOTE
BpalIeHUs

Ha Bany nBurarens OyJeT HaX0IUTbCS TAXOTEHEPATOP, & HAMIPSKEHUE C €r0 0OMOTKH
OyzeT mojaBaThCs Ha npeodpazoBatensb 11 nocnegoBatenbHo ¢ HanpsbkeHueM Uy, Tak kak
3TO MOKa3aHo Ha puc. 4. Ha mpakTuke UCHONAB3YIOT U IPYTUe BUIbI OOPATHBIX CBS3EH.

Crnensmuii 3eKTPOTIPHBOT

DeKTPONpPUBO/I, 0OECTIEUNBAIOLIUI BOCTIPOU3BEACHUE MEXaHUUECKUX TepeMeEIIeHUN
KOHTPOJIMPYEMOT'O WIMYIPABIIIEMOT0 O0BEKTA MOCPEICTBOM HCIIOIHUTEIBHOTO 3IEKTPOB
uratens. [[ToMUMO MCTIOTHUTENbHOT03JIEKTPOIBUTATENS, CIESIINN 3JIEKTPOIPUBOT BKITIOU
aeT B ce0s 3ajaroliee yCTpoMCcTBO, JaTYMK MOJI0KEHUS,yCTPOUCTBA CPABHEHHUSI, YCUIIUTEIH.
3anaroriee yCTporUCTBO BbhIpabaThIBae€T UCXOIHBIN (3aaHHBIN) CUTHAIL, U3MEHSIOIIUNACSA, Ka
K MPaBUJIO, [0 TPOU3BOJILHOMY 3aKOHY. J[aTUMK MOJ0KEHHS HEMPEPHIBHO U3MEPSIET HAyNpa
BJIsIEMOM 00beKTe (DaKTHUECKOE 3HAUCHHE TapaMeTpa, MOAJIEKAIEro U3MEHEHUI0, KOTOPOe
MpY OMOUIUYCTPOICTBA CPAaBHEHUSI COOTHOCUTCS C 33JlaHHbIM. B pe3ynbrare cpaBHEHHUS B
bIpa0aTHIBAETCS] CUTHAJIPACCOTIIACOBAHUS, IPOMOPLIMOHATIBLHBIN PA3HOCTH MEXKIY 3a1aHHBIM
1 (haKTUYECKUM 3HAYECHUSAMHUBOCIPOU3BOIMMON BennurHbl. CUTHAN paccoriiacoBaHus (B B
UJie HAMpsOKEHUs WM TOKA) OCTYNAET Ha BXOYCHIIUTENS, @ 3aTEM Ha UCTIOJIHUTEIbHBIN 311
€KTPOJIBUTaTEeNb, OCYIIECTBIISIONIMN TaKOE ABMKEHHUE YIIPABIIEMOT000bEKTa, P KOTOPO
M CHTHAJI PaCCOTJIACOBAHUS YMEHBIIAETCS. B OTCYTCTBHE CUTHAJIA PACCOIIACOBAHUS POTOP
3IIEKTPOJIBUTATEII HAXOAUTCS B MOKOE. B OONBIIMHCTBE ClEASIINUX 3JIEKTPOIIPUBOIOB 3a/1a
BAEMOU BEJIMYMHOMABIIAETCS yTrOJl IOBOPOTA BXOJHOIO BaJla, a PEryJINPyEMOM —


http://dic.academic.ru/dic.nsf/enc_tech/1460
http://dic.academic.ru/dic.nsf/enc_tech/427
http://dic.academic.ru/dic.nsf/enc_tech/1089
http://dic.academic.ru/dic.nsf/enc_tech/1047
http://dic.academic.ru/dic.nsf/enc_tech/1047

yroJl MOBOPOTAa BBIXOJAHOTO Baja, ¢ KOTOPBIM CBA3aHYIPaBiIsAeMblil 00bekT. [Ipumensercs B
CUCTEMAaxX aBTOMATUYECKOr0 YIPaBJICHUs, epeaadn nHpopMauu uusMepenns. MouHoct
b OOBIYHO HE BBIIIIE€ HECKOJIBKUX JECSITKOB KUJIOBATT.

[Ipumep pacuera.

BriObop wucnonnutensHoro pgsurarens. [IpoekTupoBaHue cClemsiiero MNpuBOja
HAYMHAIOT C BEIOOPA UCTIOTHUTEIHHOTO JIBUTATEIIS.

Paccuntaem TpeOyeMyr0 MOIHOCTb JIBUTaTEIs:

P, = &-(J” £+ M,)= ﬂ-(4-0,6+10)= 24,8Bm Bt
n 0,9
PHOM.OB > Pmp.()@ n= 0’9 - KHI[ peI[YKTOpa

1o nosy4yeHHBIM JaHHBIM BbIOEpeM nBurarensb A/[11-263A ¢ macnopTHbIMH
JAHHBIMH:

YacroTa cetu, I'i; 500

Hanpsixenue Bo30yxnenust U,, B 36
Tox Bo30yx)nenus I, A 1,6
Hanpsoxenue ynpasnenust Uy, B 275
Tox ynpasnenus I, A 0,55
Bpamatromuiit MomMeHT M, HM 0,045
YacToTa BpaIeHus Ny, 00/Mua 6000
Homunansnasg momnocts Py, BT 24,7
KIIJ 27

DnekTpoMexaHnueckas moctosinaas spemenn, ¢ 0,05
ITyckoBoit MoMeHT My, yon, HM 0,6

Mowment unepun J,-10°, kra 120



Ol'[pCI[eJII/IM ONTUMAJIBHOC IIEPEAATOUYHOC YMUCIIO PCAYKTOpA:

- JH-5H+MH=\/ 0,6-4+}80 _ 4374
J,-€,1 0,6-120-10°.0,9

[IpoBepumM BrIOpaHHBIM qBUTaTENb. [I[pOBEpKa HA COOTBETCTBUE TPEOOBAHUSM 10
CKOPOCTH BpaleHUs Baja:

o, - M _ 7 -6000 — 628,32 pan/c
’ 30 30

@,pes =10 @,,,, = 4374-0,9=3936,6 pay/c
Tak kakw,, = Moo _ 7 -6000 — 628,32
: 30 30
@, < @,,,,;, TO IBUTATENb [10 CKOPOCTH HE TIPOXOJMT, T.€. Tpebdyemasi CKOpOCTb OOJIbIIIE, UEM

Ta, KOTOPYIO ABUTATENIb MOXKET o0ecreunTh. [[03ToMy OTKa3pIBaeMCsl OT ONTUMAJIBLHOTO
NEePETATOYHOTO OTHOIIECHHSI PEAYKTOPA 1g M BBIUUCIUM

— a)mp — a)n
TP QH
w 2 2
i,, =2 =% 202832 _gqq13
TpebyeMoe 3HaYEHHE i Q, <« 09

[TpoBepyM BeIOpaHHBIN JBUTATENH HA COOTBETCTBUE TPEOOBAHUSIM TI0O MOMEHTY:

M :HJ@e +2J—H e, iy, + e =fiooa0t e 2 Hoe 60813410 =
I i2y 7] TR 698,13% -0,9 0,9 698,13

mp

=0,02024H -m

M,, 002024 _

=0,45
T. k. orHomenne Muon 0,045 , TO JIBUTATENb 10 MOMEHTY TIPOXO/IUT.
k
wip) ~ 2
I[lepenaTounas (pyHKIUS IBUrATENs UMEET BH]L P, p+1D)(T:p+1)

Onpenenum MocToAHHYO0 nBurarens Cum:



M
O = rawmwe 06 =21818 10°* HMm
U 275 B

HOM
1

Omnpenenum kodddutment nemmnduponanus F:

MHOM:er‘ - MHGM _0,6 = 0,045
w 628,32

HOM

=8,8331 10°*
Hwme/pan

F =

Onpenenum koddPurment K

103
) —Cm _21818107° _, . pao

% F  88331107¢ Be

OHpGI[CJII/IM HpHBG,Z[GHHBIﬁ MOMCHT MHCPIHUH IBUTATCILA:

J 4
J o =J4 +—2 =120 10" + ————— =1.032 10°”

.2 2
7 i 0.9 -698.13 KM

OrnpenenuM MOCTOSTHHYIO BpeMeHH Ty

1, =Jw 1032107 011680
" F 8833110 c

[lepenatounast (pyHKUMS IBUraTeasl UMEET BU:

2.47
1,1682 102 p+1510 2 p+1p

W(p)z(

JIAYUX nBuraress:
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IIpakTHyeckoe 3aHsATHe N22.

KuHemaTnyeckuii pacyeT npuBoja

Teopernueckue CBeICHUSA

3amanue

[IpousBecT KWHEMATHYECKUW pacdeT TMPUBOJA, TMOKa3aHHOTO Ha puc.l, mpu
CICAYIONIUX JaHHBIX: quaMmeTp Oapabana D = 400 mm, tsarooe ycuiaue Ha jente P = 3000
H, cxopoctb nentsi V= 0,7 m/c.

Puc.1 Kunemarnuyeckasi cxeMa NMPUBO/IA JIEHTOYHOI0 TPAHCIIOPTEpPa

i

T,

s
e r.-

IIpumep pacuera

[IpousBecT KHHEMATHYCCKHWW pacyeT IMPUBOJA, TOKa3aHHOTO Ha puc.l, mpu
CIeAYIONIUX JaHHBIX: quaMmeTp Oapabana D = 500 mm, Tsrooe ycunue Ha jeHte P = 4000
H, cxopocts nenTs V= 0,8 M/c.

[Tpuaumaem KIIJ[ nepemau (Tabs. 1.2), mokasaHHbIX Ha puc. 1:
peMeHHoM nepenayu 7,= 0,98;
3yOuaroi mapsl #7,= 0,98;
1ernHou nepeaayu 73= 0,96;
3 3
noTepu B onopax Tpex Banos o= 0,99,



Tabmuna 1.2. Cpennue 3nauenus KI1J mexannueckux nepegad (6e3 yuera noteps)

Tun nepenauu 3akpbITast OTkpbITas
3y6uaras:
ATHHAPUYECKAS 0,96...0,9710,93...0,95
KOHHMYEeCKas 0,95...0,97(0,92 ...094
Ilennas 0,95...0,9710,90...0,93
PemeHnHnast:
MJIOCKUM PEMHEM - 0,96 ... 098
KJIMHOBBIMU (TIOJIMKJIMHOBBIMU) PEMHSIMHU - 0,95...0,97
YepBsUHAS MPU YUCIIE 3aX0JI0B YEpBAKa:
Z1=1 0,70...0,75
Z1=2 0,80...0,85
Z1=4 0,80...0,95
MydTa coeTMHUTETbHAS 0,98
MMOIIUITHUKN KaUYEeHUS 0,99

Tabnuua 1.3 JlomycTtuMas reperpyska no HOMUHaILHOM MOITHOCTH

IIpoaoIKUTEIBHOCTD Jlonyctumas neperpyska 1o HOMMHaJIbHON
BKJIIOYECHHUS MOIIHOCTH
anektpoasurarens, 11B % JUIsl aCHHXPOHHBIX aBurarenen cepun AP
100% 0%
80% 5%
60% 10%
40% 20%

KII/I Bcero npuBoaa
7 =mnan3n; = 0,98 - 0,98 0,96 - 0,99° = 0,89.
TpeOyemasi MOIITHOCTh AJEKTPOIBUTATES

_Pv_4000-08_ o
T B
Yacrora BpanieHus Bana bapadbana
_60v _60-08

Ny = D - 31405 * 30,5 ob/mMuH,

N3 Tabmauibr 1.6 BeIOMpaeM OnmKalIde MO MOIIHOCTH AJICKTPOABUTATEIN C
MOBBIIIICHHBIM ITyCKOBBIM MOMEHTOM:



Tabmuna 1.6. J[Burarean aCHHXPOHHbBIC KOPOTKO3aMKHYThIC TPEX(as3Hble cepur 4A 00ILICIPOMBIIICHHOTO

IIPUMCHCHHUSA

3aKpEITEIE 00yBaeMble. TeXHnUIecKue JTaHHbIE

Homunanbu CI/IHXpOHHaH 4acCTOTa BpallCHUs, MI/IH-l
ast
3000 1500 1000 750
MOIIHOCTH
Tun Tun Tun Tun
P,, xBt meuratens | n,(d), | meurarems, | n,(d), | mBurarens, | n,(d), | mBurarems, | n, (d),
L4A 4A 4A 4A
0,25 AM56B2 | 2760(1 | AM63A4Y | 1370(1 | AM63B6Y | 890(1 | M71B8Y3 | 680(1
V3 1) 3 4) 3 4) 9)
0,37 MS0ASY3
AMG63A2 | 2740(1 | AM63B4Y | 1365(1 | M71A6Y3 | 91001 675(2
M71B6Y3
0.75 AM63B2 | 2710(1 | M471A4V | 1390(1 COACY3 goo(1 | MOOLASY3 | 700(2
MS0AGY
11 3 4) 3 9) 9 | mooLBsy3| 2
MS0B6Y3
15 M71A2V3 28;1;)(1 M71B4V3 132;)(1 9125)(2 MI00LSY3 704(;(2
M90L6Y'3
22 MR 2810(1 M 1420(1 920(2 MIT2MAS 700(2
M100L6Y3 V3
2.0 MSO0A2Y3 | gy | MSOB4Y3 | g 2) )
M112MA6 M112MBS
4,0 MBOB2Y3 | oggn2 | MIOLAY3 | 141502 v3 935(2 v3 700(2
. mooL2y3 | 2 | mi00s4y3| 2 4) 8)
! M112MB6 M132S8Y3
L M10052y | 2850Q | wiooLay | 14252 v3 950(2 700(3
: 3 2) 3 2) 8) | MIa2M8Y | 2)
110 M132S6Y3 3
! M100Loy | 28402 | yvpp1onay | 1435(2 955(3 700(3
150 3 4) 3 4) M1323M6Y 2) | M160S8Y3 | 2)
MiaM2 | 28802 | ypi30s4y3 | 143002 9503 | M160M8Y | 720(3
V3 8) 8) M160S6Y3 | 2) 3 6)
MIM2M4
Mi32m2 | 288002 V3 14452 | M160M6Y | 965(3 | M18oM8Y | 720(3
3 8) 8) 3 6) 3 6)
M160S4Y3
M160S0y | 29003 1455(3 970(3 730(4
; 2) 2) 6) 2)
2930(3 1450(3 970(4 730(4
6) 6) 2) 2)
2930(4 1460(4 970(4 730(4
2) 2) 2) 2)

Ipumeuanue: Ctpykrypa 0003HaueHHS THIIOpa3Mepa ABUraTens (pacin(poBeIBaeTCs CIeBa HAIIPaBO):




4 — IOPSATKOBBIH HOMEP CEPHH;
A — BUJ nBUTATENS — ACUHXPOHHBIH;

A — craHmHa W IOATHI ABHTATEIS ATIOMUHHCBEIC (OTCYTCTBI/IG 3HaKa O3Ha4acT, YTO CTAaHHMHA MW IINHUTBI
YYT'YHHBIC UJIN CTaﬂLHBIC);

M — MOJIepHU3UPOBAHHBIN; TBYX- WM TPEX3HAYHOE YHCIIO — BHICOTA OCH BPAIIICHUS POTOPA;
A, B — nnuHa cepiieyHuKa cTaTopa;

K, L, M, S — ycTaHOBOYHBII pa3mep MO JUIMHE CTAHUHBI;

2,4, 6, 8 — 4UCJI0 IOIIOCOB;

V3 — KIMMaTHYeCKOe HCIONHEHHE M KaTeropusi pasmerieHus (Juisi paboTbl B 30HaX C yMEPEHHBIM
kinumarom) o FOCT 15150-69.

AO2-42-6, umerommii N = 4 kBt u n = 955 06/muH, u
AO2-41-4, y xotoporo N =4 KBt 1 n = 1440 06/muH.
OmnpenenseM repeaaToYHbIe OTHOIICHUS MPUBOA!

B [IEPBOM CJIy4ae

_n _9%5

"Th, 305 T

BO BTOPOM

_la0

'T305 "

HpI/IeMJIeMBI 063 THUIIAa OBUIaTcCiisa, B HepBOM BapI/IaHTe Hepel[aTOque OTHOIIICHUC

MOXXET OBbIThb peaJTu30BaHO, Hampumep, Tak: mo Tabnmuue 1.3 BbiOMpaeM Uisi peMEHHOMN

nepenaum iy = 2; Uil peaykropai,= 4 W JUIA  UENHOW mepenaud iz = 4,

Oowee i = iy-i-1p =2-4-4=32. OTKII0OHEHNE
2% 100% ~ 1,9%

OT 33JJaHHOT0 COCTABUT 314 7% (momyckaeTcst oTKJIIOHeHHe 10 £3%).

[Toce BbIOOpa HNEKTPOABUraTENsl U ONPEACIICHUS MEPENaTOYHOIO OTHOLIEHUS
peAyKTOpa BBIOJHAIOT pacyeThl 3y0UaThiX Nepeay.



IIpakTnyeckoe 3ansarue Ne3.
PacyeT AMHaAaMHUYeCKHUX XapaKTEepUCTUK IPUBOJA

[Toctpoenue norapuMUUECKON aMILTUTYTHO-YACTOTHOM XapaKTEPUCTHKU
HECKOPPEKTUPOBAHHOTO MPUBO/IA.

Jlns 3Toro HaiieM nonoxenue padoueit Touku A (wp; 2019 (bo/d.,p)).

509=0,833 1y 7

w. = =—— =0,667
Q, 0 pan/c

o
=]
<o}

201ng—“H —201g— % 397

H Oy | 08337
180 1B

Pabouas Touka umeet koopaunatel A (0,667; 39,7).

61,7
To mepenaTouHO (ByHKIMH 1,1682 107* p + s 1072 p+ 1
daxtnyeckyro JIAUX. U pabouyro Touky A (0,667; 39,7).

W(p) =(
P | ctpoum



50

40 %L 1e

30

10

=10 *\\

—20

A
50
01 1 10 100 110
p.T. A

] Kak BugHO 13 rpaduka, paboyas Touka jexxut Ha JIAUX.

[Toctpoum xenaemyro JIAUX. [{ns aToro BeiOMpaeM TUNOBYIO xxenaemyro JIAUX
Tak kak 3ajaHa koyie0aTeIbHOCTh NpuBoaAa M=1,4, To HalijleM IepEMEHHbBIC, MEXKTY
KOTOPBIMU J0JKHA OBITh 3aKJII0YEHA CPEIHEYACTOTHAS aCUMIITOTA JJI1 00eCTeueHUs
MOKa3aTeIel KauecTna:

20 dog—M = 1% _j09
M-1 1,4-1
1,4
20 -log d -4,7

M+1 1,4+1

Jlist coBmetnienust sxenaemoit u gpakrtuueckort JIAUX HeoOXoauMO CIBUHYTh
xenaemyro JIAUX 1o coBMernieHust B 00J1. BRICOKUX YacTOT.
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C
P.T.
L pean
L sxen
L ky

OCTAaBJICHHE MEePEAATOYHON (PYHKIIMU KOPPEKTUPYIOLIEero 38eHa. CTpoum

nepeaTOYHY0 (QYHKITUI0 KOPPEKTUPYIOIIETO 3BeHAa, KaK Pa3HOCTh JKEIIaeMOM 1

daktuueckoit JTIAUYX.
(Tp+1 {T,p+1)
T,p + -T3p+1’rlIe
T, -1 5 T, L1 405
w, 0,667 c @, c
=2 =1 —oo857 1,=L =L 00111
w, 3,5 c w, 90 c

[Ton6op xoppekTupyromiero 3seHa. [lo Buay nepenatounoit GpyHKIIUN BEIOMpaEM

KOPPEKTUPYIOILIEE 3BEHO.



[TapameTpbl KOPPEKTUPYIOWIETO 3BE€HA HAXOATCS U3 COOTBETCTBUM

(T + 1) - (T, + L) =R.C - sananumces C1=10 mxd, Torna:

_T, _ 02857 _
C, 1010°

1

28,57kOm

r Do +T)- (T, +T,) _(1,5+0,0111) - (0,2857 +0,05)

) & =50,72kOm
C, 10 10
T
C, =2 :LSE‘ =1MKD
R, 50,7210

Takum 006pa3oM mapaMeTpbl KOPPEKTUPYIOIIETO 3BEHA OMPEIENIEHbI. DTO 3BEHO
UMEET MePeIaTOuHyI0 (PYHKIUIO:

_(0,2857p +1) -(0,0Sp +1)
(1,5p +1) (0,0111p +1)

K,(p)

Torna nepenarounasi PyHKIUS TPUBOIA C KOPPEKTUPYIOIIUM 3BEHOM OTIPEIEISAETCS
o ¢opmyiie:

U (Tlp +1) -(T2p+1)
pATm -p+0T, -p+1) (T,p+1) (T,p+1)

W..(p) =K, (pW(p) =

W (p)= 61,7 (0,2857p +1) {0,05p +1) _
WP = 0,05 p +1) 10,011682 p+1)  (15p +1) 10,0111 p +1)
61,7(0,2857p +1)

~(0,011682p +1)(0,0111p +D(1,5p +Vp




IIpakTyeckoe 3aHATue Ne4.
Pacuet ycuurtesis

B mens BrItouaeTcs cuioBoit Tpanchopmarop Ha 150BT s mpeoOGpazoBanus

_Uodsuz _ 275 —153

Hanpsokenus. Kooddunuenr tpanchopmanum Unum 18

[TonGop TpaH3UCTOPOB. Y CHIINTEIH COCTOUT M3 COCTABHBIX TPAH3UCTOPOB, IS
obecnieyeHus TpeOyeMOoro Toka 0asbl.

JIBUraTenb UMEET CAEAYIOIINE TapaMETPhL:
U,on=275 B

l,=0554

Poon=24,7 Bm

[Ipn nonHOM OTKpBIBaHMK VT2 BCE HANIPSKEHUE IBYX UCTOYHUKOB
npuknaasiBaercs k VT1, moatomy VT1 noimkeH uMeTs JOIyCTUMOE HANPSKEHNE

U
a2
Vo =3 R :42B

Toxk komiekTopa
Ie =20 K, =2-0,55153 =168 A
ITo natimeHHbIM 3HAYEHUAM U ymax, lxmax BBIOUPAIOTCS TIO CIIPABOYHUKY KOHKPETHBIE

THUIIbI TPAH3UCTOPOB. BBIMUCHIBAETCA UX JOMYCTUMAsi MOLIHOCTb PACCEIHUS Py max U
cTaTU4ecKuid Koa(hPpUIMeHT ycuiaeHus hy;.

Ik max Uxa, P,
Tun , A B Bt h21
n-p-n
VT1 2TRO7B 20 60 125 6000
p-n-p
VT2 2TRO5B 20 45 160 6000

BrinonauM npoBepKy BEIOPAHHBIX TPAH3UCTOPOB MO JOITYCTUMOM MOIITHOCTH

Py max=125 BT Py max=160 BT



I —_— Kmax —_ I —_— KmMax e

k2T827B K2T825B
U U U U

CTpOI/IM KPpHUBBIC MOIITHOCTH

ma2T827B u 2T825B

[Toctpoenue kpuBo MomHOCTH 15 2T827B

[TocTpoeHne KpuBOM MOIIIHOCTH J1JIs1
2T825B 20

TpaH3uCTOPBI IO MOILITHOCTH \ \
MPOXOJIST, TAK KAK KPUBAsi MOITHOCTH Py 15 N
max JIE’KUT BBIILIE HATPY304YHOU IIPSMOM. \ \

1U) \
Tpebyemblii TOK ™Y 10 N

i 16,8 o0 \ N
I —_Kmax — 2,8 ; : [
""h, 6000 A RN T~

0a3bl 5 ~ ~—
b
Br16op ycunurens. Beioupaem ™
ycwimrens tuna K140V /16 - “\
0 0 5 10 15 20 25 30
u
20 +U,.,=10 B
\ R,=1 kOm
15
\ \ Co6cTBeHHbIN K03hGUIIUEHT
o \ \ ycunerns 50000
0w AN
I \ \ +U,=5-20 B
; e \\ 1, =3 mA
T
T u\ Pacuer ny1eMEHTOB BXOISIIINX
0 B CXEMY.

0 3 10 15 20 5 30
u
PaccunteiBaeMbIll yCUIUTED

obnanaer kodpdurentom ycuienus k. =5970. Pazo0bem ero Ha 1Ba mocie10BaTeabHO
BKJTFOUCHHBIX YCUIUTENS ¢ Koddduimentamu ycmienns paBapiMu: Kyc1=1000 u
Kyc2=5970/1000=5,97

Bxoanoe conpotuBieHue R, =R, =10R,,; =10 -10 =100 (),

k. =R
"' R, Ry =R, ‘ky, R, =110" 100 =100\,



R, =R, =10R,, =10 -28000 =280 )

Bxonnoe conpoTtusiieHne M

"* R, Ry =R, k., R; =280 10° 5,97 =16 10,

Crabunn3aTopsl HAMPSHKEHUST BRIOUPAIOTCS C HANpshDKEHUEM cTadmmmn3anun 15B
(7815 u 7915). Tox crabunuzaruu 10 1,5A.



[IpakT4yeckoe 3aHATHE N25.
OueHKH KaYecTBa peryiupoBaHUs

CpaBHUM JIBE€ CUCTEMBI C KOPPEKIIUEH 1 0e3 He€ MO MEPEXOTHBIM MPOIIECCaM U C
noMombi0 TOUHBEIX JIAUX n JIOYX:

[TocTpoum nepexoanblii mporiece h(t)

18

18

14

na

ne

04

0 01 02 03 04 03 086 07 08 09 1 11 12 13 14 15

[TepexoaHbIN IPOLIECC CUCTEMBI C MOCJIEN0BATEIBHON KOPPEKIMEH

Bpewms perynupoBanus t, — 5T0 TaKOH MHTEPBAJI BpEMEHH, IIPH KOTOPOM
perynupyemMasi BeJIMUMHa JOCTUTAaeT YCTAHOBUBIIETOCS 3HAYCHUS C 3aJaHHOW TOYHOCTBIO

A=5%he..

BpeMst [epex0QHOro mporecca: [P =0.894

Bpewmst nepexoHoro npotecca (¢ koppekuueif): P =5-98

HepeperyHHpOBaHHe — MAKCHUMAJIbHOC OTKJIIOHCHHC BBIPA’KCHHOC B ITPOLICHTAX.



hmax - h cm
o =—"—""100%

yem

1,691-1
g, =

100% =69,1%
[lepeperynupoBanue (6€3 KOPpEKIUH):

, L1537 1 0006 =15,4%
[lepeperynupoBaHue (C KOppEKIIHe):
Pacuer
nepuoaa u
2wk =32502 Tk =0193 Tk:=tZ- t1t2 =0255 t1 =006l gacroTsl
Lk =— COOCTBEHHBIX KoJiebaHui (cucrema 6e3

KOPPEKIUH):

Bpemst HapacTaHus — BpeMs, 3a KOTOPOE peryaupyeMasi BEJIMYHHA BIICPBBIC
JOCTHTAeT yCTaHOBUBIEeTrocs 3Havenus: t,=0,061 c t,,=0,147 ¢

IToctpoum Tounsie JIAYUX u JIOUX.

el

40

Ff,

F i
F i
4

/

. AN

20 AN SOy

10 .

110



V|

1 10 100
[To rpaduky onpenesnsieM 3anac yCTOMYMBOCTH 110 (aze U 1Mo aMIUIUTY/IE:
G =2,85 JI6A
F=1257°A
Gk = 15,343 JI6A
Fx =51,061 °A

Hrak, mo BceMm nmokazaTesisiM CUCTEMA C KOPPEKLMUEN JIyUIIIe.



