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YK 621.38 Yue6Hoe mocoGHe NpeiHa3HayYeHO sl yua-
IMXCS TEXHHKYMOB MO CHNEUHATBHOCTH «DJeK-
TPOHHbIE BBLIYMCJIHTEJNbHbIE MAIUHHBI, NPUGOPHI 1
YCTPOHCTBa», KOTOPHIM B COOTBETCTBHH C MpO-
rpammoit Kypca «OCHOBBI 3JIEKTPOHHOH H MOJY-
MPOBOJAHHKOBOH TEXHHKH» NPHXOJAMTCS CTaJKH-
BaThCsl C PacYeTOM pPa3JHYHBIX 3JEKTPOHHBIX H
TMOJYIPOBOAHHKOBLIX CXeM H BBHINIOJNHATh KYpCo-
BOH NPOEKT.

TlpuBoaumble B yueGHOM NOCOGHH NpHUMEpL:
pacyeToB NOCTPOEHBI TAaKHM O0OPa3oM, uTOGH!
O3HAaKOMHUTb YYallerocs C NOPSXKOM NPOEKTHPO-
BaHHsi Pa3JHYHBIX JIEKTPOHHBIX H NOJYNPOBOX-
HHKOBBIX CXeM, HauHHas C OGOCHOBAaHMs TeX-
HHYECKOTO 3aJaHHs M KOHYasi aHaJH30M IMOJY-
YEHHBIX pPe3yJbTaTOB H COCTaBJieHHEM MpPHH-
LUUNHAJBHOH  CXeMbl paccyMTaHHoro 6JoKa.
B yue6HOM mocoGuH COAEPKUTCS TAKKE pa3HO-
o6pa3Hblii CrpaBouHbBl MaTepHal.

Kaura Moxer cayxuth mnocobuem mnpH
KYyPCOBOM H JHUIVIOMHOM MPOEKTHPOBAHHH /s
YYaUUXCA TEXHHUKYMOB MO Pas3jHYHbIM PajHoO-
CeLHaNbHOCTSM H 3JE€KTPOHHOI TEXHHKE, a TaK-
K€ OKa3aThCsAd MOJIe3HOH TeXHHKaM, 3aHHMalo-
LHMCST  KOHCTPYHPOBaHHEM pPa3/IMYHOH 3JIeK-
TPOHHOH ammnaparypbl, H NMOJATOTOBJEHHLIM pa-
JHOJTIOOHTEISIM.

Tabauu — 35, wimocrpauuit — 92 pucyska, Gudavorpapus — 119 nHassauwuii.
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NMPEAMCNOBHE

B OCcHOBY KHHMTH NOJIOKEHA TeMaTHKa KYPCOBOTO TPOEKTHPOBAHHS,
npefycMOTpeHHasi nporpammoil Kypca «OCHOBBI 3/IEKTPOHHOH U MOJY-
NPOBOJHHKOBON TEXHUKH» LI TEXHHKYMOB.

B nocneanee BpeMs BBHIIIO HEMaslo KHHUT, TIOCBSIIEHHBIX BONIPOCAM
NPOEKTHPOBAHUSA 3JEKTPOHHOH M MNOJIYNPOBOJAHMKOBOH ammnaparypbi.
Onnako B GOJBLIMHCTBE Cl1Yy4aeB B HUX NPHBOJMTCH MOPSJOK pacuera
JIMIIb OTIAEJbHBIX KacKalOB H 3/IeMEHTOB CXeM, a H3JI0KeHHEe Belercs
Ha YPOBHE, He COOTBETCTBYIOIIEM MOATOTOBKE YualUXCsl TeXHHKYMOB.
B nanHoM yuyeOGHOM nocoGHM NpHBeJEHHI IPHMEPHI NOJHOTO PacyeTa He-
KOTOPBIX O/IOKOB 3JIEKTPOHHOH M MNOJIYNPOBOAHMKOBOH anmnapaTyphl.
HmenHO Tako# pacueT, KaKk NOKasblBaeT ONHIT, NPeACTaBisieT Hanbob-
Hige TPYAHOCTH JAJis y4yalIUuXCs TEXHHKYMOB.

Kuura coctoHT u3 Tpex pasienos.

B nepBoM pasaene npuBeleHbl NPHMEPHI pacuyeTa HEKOTOPBIX THIIO-
BbIX cXeM OJIOKOB NHTaHHsI — BBINPSMHUTENEH, CIIAXKHBAKOIHX QUIBLT-
poB, CTabU/IM3aTOPOB HampsKeHUs W Toka U npeobGpasoBareseil mo-
CTOSIHHOTO HanpsixxeHust. Hapaay ¢ pacueToM 3jieKTpHuecKuX napamer-
POB CXeM NOKa3aH Takxe MOPSANOK KOHCTPYKTUBHOIO PacueTa CHJIOBBIX
TpaHc(opMaToOpoB, aBTOTPAHCHOPMATOPOB U Jpoccenell, BXOAALIMX B
cxeMy OJIOKa NHTaHHSA.

BTopo# pasgen conepKMT NpHMephl pacueTa 3/JeKTPOHHBIX H TOJY-
TIPOBOJHHMKOBLIX YCHJIMTeJeHl HH3KOH 4acTOThl, H30HPATENbHbIX YCHJIH-
TeJled M YCHJIHTeJeldl TOCTOSIHHOrO TOKa.

B TpeTheM pasjene paccMaTpHBAlOTCS NPHMEpbl pacyera reHeparo-
pOB cHHYCOHAaNbHbIX Kosnebauui Tuna LC u RC.

[TpoekTHpoBaHHe TOro HJIM HHOTO 3JIEKTPOHHOTO MJIH TNOJYNPOBOJ-
HHKOBOTO yCTPOHCTBA NpeAcTaB/sieT co0oil pelleHre NOCTATOYHO CJIOK-
HO#M TexHHueckol 3ajaud. OGBIYHO 3Ta 3ajaya AOMYCKAeT HECKONbKO
pewenyi. JTO O3HayaeT, YTO BCerja MOMKHO pPa3paboTaTb HECKONBKO
BaDHAHTOB YCTPOHCTB C OJAUHAKOBLIMH TEXHHUYECKHMM JAHHBIMH, HO
3HAYUTENIbHO OTJIHYAIOUIHXCS APYT OT APYra MO CBOHM CXEMHBIM U KOH-
CTPYKTHBHBIM O0COOEHHOCTSIM. MeToluKa pacueTra Takxke MOMKeT ObiTb
BeCbMa PasJjIHyHOMH.



CocTaBJisisi JaHHOe yyeOHOe nocobue, aBTOp YUHTHIBAJ, YTO KYPCOBOM
IIPOEKT 110 OCHOBaM 3JIEKTPOHHOH H NMOJYNPOBOAHHKOBOHl TEXHHKH SIB-
JsieTcs Ui yyallMXcsl TeXHHKyMa IepBoil caMocTosTenabHOH paboToit
pacueTHOro xapakrtepa. B cBsi3u ¢ 3THM, a Takke yuHTbIBasl CpaBHUTEJNb-
HO He(GOJIbIIOH 00beM KHHIH, B yueOHOM NocoOHH pacCMOTpeH JHIIb Or-
paHHUEHHBII KPYT BONPOCOB pacyeTa 3JEeKTPOHHOH H MOJYNpOBOAHHKO-
Boil annapatypsl. Unrarens, »xenaioulnii 03HaKOMUTbCS 6oJiee noApoGHO
C MHBIMH BapHaHTaMH CXEMHBIX DeILeHHIl U MeToJaMH pacueTa, MOKeT
BOCIIO/Ib30BATbCS JIMTEPATypOH, CIHMCOK KOTOPOH NpHBeJeH B KOHLE
Ka)JIoro paspena.

ABTop BhIpaxkaer 0JaroJlapHOCTb peleH3eHTaM KHHTH — Mpenoja-
BatessiM XapbKOBCKOrO MHCTHTYTa PaAHO3JIEeKTPOHHKH JoueHTy Oro-
poaueituyky H. @., ct. npenogasareso [lerposoii JI. T1. u npenonasareiiio
JIbBOBCKOrO TexHHMKyMa paauoanekTpoHukd Hbimote I'. A. 3a pan
NoJIE3HbIX COBETOB M 3aMeuyaHHH.

Asmop



PASAEN MEPBbIA
PACHET BJIOHOB NMUTAHWA

FNABA 1
BbINMPAMUTENN

1-—-1. ObLWHUE CBEAEHUA

3HaunTesIbHAs 4acTb 3/1EMEHTOB 3/ME€KTPOHHBIX H MOJYNPOBOAHUKO-
BbIX YCTPOHCTB, NpekAe BCero 3JeKTPOHHbBIE JIaMITbl U TPAH3UCTOPBI, JJIs
cBoei paboThl NOTPeGISIIOT 3MEKTPUUECKYIO SHEPTHIO NIOCTOSTHHOTO TOKa.
HauGonee pacnpocTpaHeHHbIM HCTOUHHKOM IOCTOSIHHOTO TOKa SIBJISIETCS
soinpAMUmMesy — YCTPOHCTBO, mnpeoOpasyloliee MepeMeHHbl!l TOK B
MIOCTOSIHHBIH.

Buinpsivurtens B GOJBIIMHCTBE C1y4ydeB COCTOMT U3 CeAYIOUIHX Jje-
MEHTOB!

cujoBoro TpaHchopmaropa (unuM aBToTpaHcopmaTopa), CJayKa-
IIero AJSl MOBBIIEHHS WJIH TIOHHXKEHHS HANpSKEHHS CeTH O HYXKHOH
BeJIMYHHBI;

OHHOTO HJIM HECKOJIbKHX BEHTHJeH, 00/Mafaiolux OXHOCTOPOHHEH
TIPOBOAUMOCTBLIO TOKA U BBINOJIHSIONIUX OCHOBHYIO (DYHKLHIO BBIIPSMH-
Tensi — npeo6pa3oBaHue MepeMeHHOro TOKa B MOCTOSHHBIH;

CIVIAXKUBAOIIEro (UAbTPA, YMEHbLIAOUIErO MNYyJAbCAUMIO BLIIPSM-
JIEHHOTO TOKa.

B cxemy BbIIpSMHUTENS, KPOME 3THX OCHOBHBIX 3/IEMEHTOB, MOTYT
BXOAWTb Pas/jiMuHble BCIIOMOrare/bHble yCTPOHCTBA, TNpeJHa3HAYEHHbIE
JJis1 peryJIMpOBKH BBINP AMJIEHHOTO HAmps2KEeHH s, BKIIOUEHHSI H BBIKJIO-
UeHW S BBINPSIMHTENS, 3aUIMTHl BBIIPSMHUTENSI OT NMOBpPEXKACHUH NPH Ha-
PYyLIEHHIX HOPMAJIbHOTO pex<HMa paboTel U T. 1.

B Hacrosiiiee BpeMst UCMOb3YIOTCS PAa3HOOOPAa3HbIe THIB! BHINP AMH-
Tesell, KOTOpble KJIacCHPUIMPYIOTCS MO Yucay (a3 BhIIP AMJSEMOro me-
PEMeHHOTO TOKa, THIY BeHTUJIeH, cXeMe X BKJIIOUEHHS H AP YTHM MOKa-
3aTessM.

Jna nuTaHHs 3/1eKTPOHHOHA anmapaTtypsl HauboJiee yacTo INpHMe-
HSIOTCSL BBHIIPSIMHTENIH OJHO(A3HOTO MepeMeHHOro Toka, paboTarouue
B pexxMMe JBYXMOJYyNepHoAHOro BhiNpsiMieHHsl. OObIUHO Ha BBIXOAE Ta-
KHX BBHINPSAMHTENEH BKJIIOUAIOTCS Cr/aKUBawolie (HIbLTPHI, HaYHHalo-
LHecsd ¢ KOHJeHcaTopa, YTo OnpefensieT eMKOCTHBIA XapaKTep Harp y3Ku
BBINPSIMUTES .

Ha puc. 1 nokasaHel ocHOBHble CxeMbl OAHO(A3HBIX ABYXMOJYIle-
pHoanbix BbIpsAIMHTenedl. B cxeme co cpepueil Toukoit (puc. 1, a) B
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KauecTBe BEHTHJIEH MOrYT HCNOJIb30BAaTLCS ABYXAHOAHbIE KEHOTPOHLI.
A1y cxeMy LesecooOpasHO NPUMEHSAThL AJIS MOJYUEHHS BBINDAMAEHHOIO
HanpsikeHus mopsaka 250 —=— 1000 ¢ npu Toke po 200—250 ma.
HanGonee mupokoe pacnpocTpaHeHHe B BBIIPSMHTENSAX HAXORAT
NOJIYNPOBOAHHKOBBIE BEHTHJIN — [JIABHBIM 00pasoM repMaHUeBble H
KpeMHHeBble AHOAB. OHM HCMOMb3YIOTCS AJISI NMOJYYEHHs BbINpSIMJIEH-
HbIX HanpsikeHuit po 400—500 8 npy cusie TOKa A0 HECKOJNbKHX amiep.
5 e l'Io.nynposoz(HuKogble BEHTHJIH O
» Oy 0 + 3KCIJIyaTallHOHHON HaJEXHOCTH H

CPOKY CJ1yKObl 3HaUMTeJbHO Mpe-

Uy Co U

ol td T° 4 BOCXOJSAT BCE OCTA/IbHbIE THIIbI BEH-
159 — THJIeH. Y j06Hee Bcero HCHOJb30-

U BaThb II0JyNPOBOJHHKOBblE BEHTH-
a a1 B MOCTOBOM cxeme (puc. I, 6).
Beinpsimutenn, cobpaHHBIT N0
3TOi cxeMe, obecreunBaeT JBYX-
NOJIYIEPUOLHOE BbLINp AMJIEHUE U
obsiajaer BceMH INpeUMYyLIecTBaMu
CXeMbl co cpefiHell Toukoil. Bmecte
C TeM KOHCTPYKLHS BLINpAMUTENS
ynpolaercsi, Tak Kak pasMmepbl H
Bec TpaHcopMaTopa yYMeHbLHaloT-
< ¢ BCIEACTBHE JIYYLIEro HCHOJb-

30BaHUs 0OMOTOK no TOKy. Kpo-
a Me Toro, o0paTHOE HampsKeHHE Ha

o
L] Y
t B, i BEHTUW/Ib B MOCTOBOH CXeMe MeHb-
~l +Le g, Ile, 4YeM B CXeMe CO cpejHeil
{3

8,

T

—

2
s

TOUKO.
Heo6xoauMocTs  HCronb30Ba-
T HHS B CX€Me 4YeTblpex BeHTHJel
6 8, _Tcz BMECTO IBYX SIBISETCS HeAOCTaT-

— KOM MOCTOBOil cxeMbl. [lostomy
Puc. 1. OcHoBHble cXeMbi OAHO(DA3HEIX HanGosiee uestecoobpasHo ee mpu-
JBYXIOJYNIEPHOAHBIX BbIIPSMHTEJEH: MEHATb C MOJYNPOBOAHHKOBbLIMH
a — cxema co cpemHeii Toukoii; 6 — mocto-  JUOAAMHU, UMEIOIIMMHU HeboJIbliIYe
Bag cxema; 6 — CX:(N;::’LYABOGHHGM Hanps- FaﬁapHTbl U BeC U He TpeﬁyIOU.IH-

MU MUTAHHSA Leneid Hakana.

Jlnsi noBblIIEHUS! BHLIIPSIMIEHHOTO HANpSI’KeHHsi Ha Harpyske MNpH
3aJlaHHOM HanpsiKeHWM Ha BTOPHYHOH OOMOTKe TpaHcdopmaropa HJH
NpH OTCYTCTBUHM CHJIOBOrO TpaHchopMaTopa ¢ HeoOXOAMMBIM KO3thdu-
LIMEHTOM TpaHCGOpMAaLHH NIPHMEHSIIOT CXeMbI BLINP AMJIEHU ST C YABOEH!EM
UM YMHOXEHHEM HanpsikeHus. Takue cXeMbl MO3BOJISIOT MOJY4YHTb
BHIMpsIMIEHHOEe Hanpsi:keHue nopsitka 1000 g u Bbiwe.

OnHakKo cxeMbl C YMHOXXeHHeM HanpseHHus He obecneuuBaioT 60/b-
1LIOf1 BBIP SIMJIEHHBI TOK, KOTOPbIH OOLIYHO He NPEeBbILIAET JeCATKOB MHJI-
auamnep. OpgHa u3 Haubosee pacnpoCTPAHEHHBIX CXeM C YABOEHUEM
HanpsXKeHUs NpuBefeHa Ha puc. 1, 6.
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HauGonee pacnpocTpaHeHHbIe CXeMBI CIIAXKUBAOMKX GUIBTPOB NPH-
BeJleHb! Ha puc. 2. BuiOop To# HiIH HHOH CXeMbl ONpefeNeTC s BeJTHYH HOM
nponyckaemMoro uyepe3 (HJIbTP BBLIIPSIMIEHHOTO TOKA H JONMYCTHMBIMU
3HAYEeHHAMH KO3(GHUIMeHTa NYJAbCALKH BbINPSIMICHHOTO HAaNpsKEHHS
Ha BhIXojJe duJbTpa.

B kauecTBe nocJ/iefloBaTe/IbHbIX 3JIEMEHTOB (PHJIBTPOB HNPHMEHSIOTCS
MHILYKTHBHOCTH (ApOCCENH) M aKTHBHbIE CONpPOTHBJIEHHs (PE3HCTOPBDI).

IMpenmyumectsamu RC-uNBTPOB SABJSIOTCS MeHbLIHe pa3Mephbl, Bec
M CTOHMOCTb TO cpaBHenuio ¢ LChunbtpamu. VX ocHOBHOHM HenocTa-
TOK — OTHOCHTeJIbHO GoJIbLIKE 110-

Tepu BbINPSIMJIEHHOrO Hampse- Le Lot L2
Husi. Ilostomy duabtpel THHa RC 2288 8000 10508
NPUMEHSIOTCS NpPH  HeGOoJIbLIMX T =0 ot Sl Hlw Hlp
3HAYEHHSIX BbIMPSIMJIEHHOTO TOKa & T T é‘[ T T
(mopsizka 5—10 ma); npu Gonb- a
HIHX TOKax MNPHMEHSIOTCS (HJIb-
tpet THna LC. B kauecTse na-
paiienbHbIX 3JIEMEHTOB B 3THX
cxemax (UJIBTPOB HCHOJB3YIOTCS
NperMyLIeCTBeHHO OGyMarkHbIe HJIH
3/MIEKTPOJIUTHYECKHE  KOHJEHCaTo-
pbl JIOCTaToOYyHO GOJIBILOH eMKOCTH
(nopsiika exHMHHIL — JECSTKOB MH-
Kpodapan). PaGouee HanpskeHue
KOHJIEHCAaTOPOB JIOJI’KHO  IPEeBHI-
1IaTh BHINP SIMJIEHHOE HamnpsizKeHHe
npumepHo B 1,5 pasa.

Ipu HanpsKeHU AX N0 HECKOJIb-
KHX COTEeH BOJIbT PEKOMEHJyeTcsl Puc. 2. CcHOBHbie cXeMbl CIVIaXHBAO-
NPHMEHSITb  JEKTPONHTHYECKHE } WX GuabTpeB:
KOHJIeHCATOPH, @ MDH GOJIee Bhi- @ "0 - Qansrostuna LC:o v dwavrpu
COKHX  HamnpsiKeHHsiX — OyMaK-

Hble WJIH TJIeHOUYHbIE.

Hdns nyuiwero criaxkvBaHHst BHIIPSIMIEGHHOIO HanNpsKeHHs 4acTo
MCNOMBb3YIOT ABYX3BeHHble (GunbTpbl. IIpn 3TOM Hago yuecTh, yTO Tpe-
OyeMblii KOI(QXPUIIMEHT CIIAXKUBAHU A MOXKHO NOJYUHTb KaK OT OZHO3BeH-
HOTO, TaK H OT AByx3BeHHoro ¢unasTpa. OfHako npu ConbLIcM KO3(pH-
LMeHTe criaxHuBaHus (Gosee 25) rabapuThbl U Bec ABYX3BeHHOTro GUIbLTpa
OKAa3bIBaIOTCST MeHbllle, ueM OfHC3BeHHOro. [Toatomy npu Gosbiiux 3ha-
ueHHAX Koa(ulyeHTa CriaKuBaHHs 1enecoo6pasHo NPUMEHSATh IBYX-
3BeHHble, a HHOTJA H MHOrO3BeHHbie (HJBTPHI.

IOnsi ymenbiueHusf:rabapuTOB M Beca CrJIa)KUBAOWEro (Gu/abTPa M
yJIyullleHHs] KayecTBa ero paboThl, B YACTHOCTH JJISl YCTPAHEHHS HEXe-
JlaTeJIbHbIX MAarHUTHBIX ToJefl, BO3HUKAOIWMX BOKPYr apoccens LC-
GuIBTPOB, H yMEHbLIEHHS NMOTEPb BbINPAMJIEHHOrO HampsixeHus B RC-
(huabTpax, a Takxke Npu paboTe B yCJAOBUAX BBICOKHX TeMNEPaTyp UCHOJMb-
3YIOTCS 3/JIeKTPOHHbIE PUIABTPHI HA 3JEKTPOHHBIX JlaMNax UAH TPaH3UCTO-

7



pax. OnHa 13 pacnpocTpaHEHHBIX CXEM TPAH3HCTOPHOTO CrJ1aXKHBAIOUICTO
¢uabTpa MpHBeNeHa Ha puc. 2, d.

PacueT BHIIPSAMUTENST NMPOBOAMTCS B COOTBETCTBHH C TEXHHYECKHM
safaHveM. OCHOBHBIMM HCXOAHBIMH JaHHBIMHM JJIsl pacuera SIBJASIOTCS
BeJIMYMHBI BBITP IMJIEHHOTO HanpsixeHus: U, n BBINIPAMJIEHHOTO ToKa /.
Kpome 3THX IaHHBIX, JNOJKHBI OBITb W3BECTHBI: Ha3HAue€HHEe BBIIPAMH-
Tessl, HOMHHANbHOE HAaNpAXKeHHe M 4acToTa CeTH, JONYCTHUMBIH Ko3ddu-
LIMEHT MYJAbCALHM HANPSIKEHHS Ha BBIXOJE BbINPAMUTENS, NpeAesbl
PEryJHPOBKH BBINPSMICHHOIO HAMpSKEHHS, KOHCTPYKTHBHBIE M 3KCII-
JyaTalHoHHble TpeboBanus u T. . MHoraa Bce aTH JlaHHbIe YKa3bIBAIOTCH
HEMOCPEACTBEHHO B TexHHYecKoM 3ajaHuu. OfHAKO Ha NpakTHKe 4Ya-
Ille BCEro U3BECTHbI JIMIIb AaHHble 00 YCTPOHCTBe, LI MUTAaHUS KOTOPO-
ro npejHa3HaueH BHINPSMUTENb. B 3ToM ciyyae mpoekTaHTy MpeACTOUT
caMOMY NpeJBapHTeNbHO paccunTath 3Hauenuss U, v [, a 3atem pas-
paboraTb W 06OCHOBaTb TeXHHUECKOE 3ajJiaHue.

B mpotiecce pacuera HeoOXOAUMO BeIOGpaTh HauboJsiee palUOHANbHYIO
CXeMY BBINPSAMJEHHS, ONPEJeNUTb YHCJIO M THN BEHTHJeH, nojoOpaTh
CXeMY H pacCuMTaTb 3JIEMEHTh! CIJ1aXKHUBatolero GuabTpa, HalTH 3JeKT-
pHUYECKHE W KOHCTPYKTHBHBIE MapaMeTpbl CHJOBOro TpaHcdopmaropa.

1—2. MPUMEPbI PACHETOB BbINPAMHUTEIEM
lMpumep 1. PacyeT HEHOTPOHHOrO BLINPAMUTENA

3adarue: Paccuumams KeHOMPOHHLIL SoinpAMUMENb 048 NUMAHUS
JNEKMPOHHO20 Yycmpoticmsa (Hanpumep, YCUAUMEAS HUBKOL 4acmomet),
codepacaweeo aamnor 6)K3IT, 6H2I1, u 6I114I1. H3ssecmro maxace, umo
6 ycuaumene UCNOAL3YEMCs O00HQA CUSHAALHASL AAMNOYKA — UHOUKAMOP
BKAIO4EHUSL, PACCHUMAaHHAs Ha HanpsceHue 6,3 ¢ u mox 0,28 a.

NOPALOH PACHETA

1. CocraBnsieM TexHuueckoe 3afanue. M3 cnpaBounnka no ajnekrpo-
BaKyyMHbIM MpHOOpaM HaXOAUM TOKH M HaNpsikKeHHsd, HeoOXOAHMble
JUIS TIHTaHUs JaMmn ycusautensi. MHrepecyroine Hac JaHHBle yAoOHee
BCero 3aHecTd B Tabauuy (tabm. 1)1

W3 tabnuupl onpejensieM BeJUUYHHY BBIIPAMJIEHHOro Toka /,, morpet-
JISIEMOTO aHOJHO-3KPaHHbIMU LeNsMH Bcex Jamil. [1pH 3ToM Hafo yuecTs,
uyto OOMMiI aHOAHBIA TOK ABoiHOro Tpuoja 6H2IT pasen ymBoeHHOMY
3HAUEHHMIO aHOJHOTO TOKAa KaKAOHl MOJIOBHUHBI J1aMIIbl

Io=7+2-23+4+48+2+7=68,6 na.
[punumaeM anst AanbHeiiiero pacuera [, = 0,07 a.

1B rtabjuue npHBeleHbl THIOBbE JaHHLIE JaMil. YTOYHEHHble 3HAuyeHHs Hamps-
JKEHHHl M TOKOB MOTYT GbiThb NOJYyYeHbl B De3yJbTaTe pacueTa pexuma paGoThl ycH-
JIMTEJIS.



Tadawmual
LaHHble TUNOBbLIX PEHMUMOB namn YCUIUTENA

Hanpsike- AHozHoe Hanpsikenue Tox 3kpa-
THn namnm | Hue Haka- | 10K Hakala Hanpsike- 3KpdaHHpPYlO- T(I)K a;lto,:xa HUpyoweit
na U, .8 Iy, a nie U.. ¢ | weit cetku Uy | fa, Ma CeTKH [,
H a 8 Ma
613l ‘ 6,3 ‘ 0.3 ' 250 ‘ 150 ' 7 2
i
6H2IT 6.3 0,345 ! 250 l — ’ 2,3 —
6111411 6,3 0,75 l 250 \ 250 48 7

M3 Tabn. 1 BMAHO, 4TO MaKCHMaJbHOE 3HAuYEHHE BBINPSAMJICHHOIO
HanpskeHus U, coctaBaser 250 g. Takum 06pa3om, OCHOBHbBIE HCXOJHbIE
JaHHble JJIst pacueTa BulnpsiMuTens ussectusl: Uy = 250 6; I, = 0,07 a.

Hnsa onpeseneHdsl JONYCTHMOro 3HaueHHs KO3(QHIHEHTa MyJsabca-
Ml K, BBINpSIMJIEHHOFO HAmpsi:KeHUsl oOpatumcs K Taba. 2, B KOTOpOH
npuBeJeHbl OPHEHTHPOBOUHblEe 3HAueHUs K, IS HEKOTOPHIX THHOBBIX
3/IEKTPOHHBIX CXeM.

Taonuua 2
JLonycTumble 3HaueHusa HoathchMuKeHTa nynbcauuni

XapakTep HarpyskH Kosdpduuuent nynbcattini K. %

a -
ﬂpeﬂnapmem:ubk KaSKaAbI 3JIEKTPOH 0,001 —0,002
HbIX VCHJIHTENeH HH3KOH 4acTOThbl, 3aaa-
10L1HE reHepaTopbl BLICOKOil 4aCTOThbI

OpHOTaKTHbIA BbIXOIHOH Kackaj ycH-
JinTesIsi HU3KOIT 4acToThl 0,1—0,5

JBYXTaKTHBI BLIXOJHOH Kackajy yCHJIH-
TeJs HH3KOH 4YacTCThf, 3JIEKTPOHHblE U
HOHHbie CTAOH/IH3ATOPLI HANPSIXKEHHs], aHO- 0,0—
L6l 371€KTPOHHO-Ty4eBbLIX TPyOOK

YuuThIBast, UTO HaubosMee YYBCTBHTEAbHBIMH K MYJbCALMH BbIIIPAM-
JIEHHOTO HANpSKEHUS SIBJASIIOTCS MpeABapHUTe/IbHbIE KacKajbl 3/JIeKTPOH-
HOrO YCHUJIMTENst, NPHHUMAaeM XOMYCTHMBIH KO3(Q@HIMEHT MyJ/bCcalUH
K, = 0,002%.

2. OnpegessieM MOLUIHOCTb, NOTPe6/ISEMYIO OT BHIIP AMUTE/IS aHOAHO-
SKPaHHBIMU 1ENSMH JaMmn ycusauTens. [Ipu 3ToM JOMyCTHMO CYHTATS,
UTO HANpsKEHHUs Ha aHOJAaX U SKPaHHPYIOWHMX ceTKax JaM (IIeHTOL0B H
JIy4yeBbIX TETPOLOB) paBHbl. TOrAa MoJgyuHM:
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Hns aamne 6)K3I1
Pa+P9=Ua(la+l3)’ (l'])

rie P, — MOIIHOCTb, NnoTpebssieMasi B LeNU aHoAa, 6m;
P, — moHoCTh, noTpebisieMasi B LeNH 3KPaHUPYIOLIeH CeTKH, 6m;
U, — HanpsikeHHe MCTOUYHMKA AHONHOrO NHUTaHHSA, 6;
I, — Tox aHoza, a;
I, — TOK 3KpaHupYylolel CeTkH, a.
[MoncraBnsisi B dopmyay (1-1) naunble snamner 6)K3II, B3dATbie H3
Taba. 1, Haliznem

P,+ P, =250(7- 107242 1073) = 2,25 em.

Haa aamnsl 6H2I1

P,=U,I,=250-2-23-10"°=1,15 em.
s namner 6171411

P,+ Py=U, (I, + ;) = 250 (48 . 10~3 + 7 - 10~3) = 13,75 em.

O6uiasi MOLIHOCTb, NOTpebssieMasi aHOAHO-3KPAHHBIMU LENsMH Jiamil,
COCTaBUT

P, 4+ P, =225+1,15+ 13,75 = 17,15 em.

3. Haxoaum MOILIHOCTh, pPacXoAyeMyio B ensgx HakaJja jaMi yCHuau-
Tend

PH:UH(1H1+IH2+IH3)’ (1’2)
rae P, — momHoCTs, noTpebasieMast B Lensx Hakaja Jamf, 6m;
U, — HamnpsikeHue Hakana Jjamn, 6;
Ly, 1us, 143 — TOKH Hakana jamm, a.
INoncraBasisi B dopMyay (1-2) nanHble ueneil Haxkasna Jamm U3 Tada. |
TOJTYYHM

o

P, =6,3(0,3 1 0,345 1 0,75) ~ 8,8 em.

4. OnpezensieM MOUIHOCTb, PAaCXOAyeMYlO HA NHTaHHWE CHUTHANBHOM
JIAMIIOYKH — HHIMKATOpa BKJIOYEHHS YCHJUTENS

PJI=UJIIJI’ (1'3)

rie P, — MOUIHOCTh CHTHaJbLHOH JIAaMIIOYKH, 6M;
U, — HampsikeHHe JIaMIOYKH, 6;
I, — TOK ;naMmnoukH, a.
ITo ycnosuio U, = 6,3 6, a I, = 0,28 a. [Tostomy

P,=63-0,28 = 1,76 em.

5. Boibupaem THn KeHOTpoHa. isi 3TOro MOXCHO BOCMOJIb30BATHCS
cnpaBoyHo#t Taba. I (cM. nmpusoxenue).

Ilpu BhIGOpE KEHOTPOHA PYKOBOACTBYIOTCSI CJAEAYIOUIUMH COOOpae-
HHAMH. B AByXnosyneproAHO! cxeMe, Harpy»KeHHOH Ha QUJBTP, HAuH-
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HAIOUUICS C eMKOCTH, T. €. IPH eMKOCTHOM XapaKTepe Harpy3KH, oGpat-
HOe HaupsikKeHHe, NEHCTBYIOIEE HA KaXKIbIH BeHTHJb, COCTaBAAET

Ugop = 3,1U,, (1-9)
a MakKCHMaJ/ibHas aMIJINTya TOKA 4yepe3 BEHTHJIb paBHa
IB.MaKC = 3,510 . (1'5)

Beanunna MOULHOCTH, pacceusaemoﬁ Ha aHOJI€ KEHOTPOHA, ONPEeACSsAEeTCA
Kak

Pa:[g'Ru (1'6)

rae [, — HeiicTByiolee 3HaUeHHe TOKA BEHTHJISI (MPH €MKOCTHOM Xapak-
Tepe Harpyskd [, = 1,15 I);

R; — BHyTpeHHee CONPOTHB/EHHE KEHOTPOHA.

Paccuutannbie no dopmynam (1-4), (1-5) u (1-6) snauends Uy,
I's .maxe ¥ P, He JOMKHBI MPEBHILLIATh MAKCHMAIbHO NOMYCTHMbIE 3HAUEHHUS
THX BEJNHYHH JJIsi BHIODAHHOrO THMa KeHOTpoHa. Kpome Toro, mpes-
NOYTEHHE OTAaeTCs ABYXAHOAHBIM KEHOTPOHAM C MaJIbiM BHYTPEHHHM CO-
nportusienneMm. Tak, Ansi Hallero mpumepa

Ugep = 3,1 - 250 = 775 6;
[B.Maxc = 3,5 . 70 S 245 Mma.
U3 Tabm. | cnenyer, 4to B JaHHOH CXeMe MOXKHO HCIIOJNB30BaThb KEHO-
tpoH THna 5LI4C, Tak Kak
UOGP = 775 8 < UOG;;.;(on = 1350 8,
[B.MaKc = 245 ma < Ia.MaKc == 375 Mma.

Haiigem MoUHOCTh, pacceHBaeMylo Ha aHOJe KeHOTpoHa. BHyTpeHHee
conporusaesne kenotpoHa blI4C R; = 150 om. [Toatomy

P, = (1,15 - 0,07)2 - 150 == | 6m < Py zon = 10 6m.

Takum o6pa3om, ocTaHaB/iBaeM CBOil BbIOOp Ha keHorpoHe 51[4C,
6. OsipenenseM MOLIHOCTb, DacXOAyeMyl0 Ha HaKal KeHOTPOHa,

PH.K = IH‘K ° UH.K, (1'7)

rae Py« — MOLIHOCTb, pacxoiyeMmast B LeNH HaKalna KeHOTPOHaA, 6m;
I« — TOK Hakana KeHOTpPOHa, a;
U, — HanmpsiKeHHe HaKajla KeHOTPOHa, 6.
OnpenenuB u3 tabn. I snauenus U, « ¥ [y« A15 KeHoTpoHa SLI4C,
MOTY4HM

PHK=25:10 em.

7. Haxomum oO6u1yl0 MOMIHOCTb, Ha KOTOPYIO HOJKeH ObiTh paccuu-
TaH CHJIOBOI TpaHcdopMaTop BbINpAMHUTENS,
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Py=Py=P,+Ps+ P, + Py +Py=1715-1-88 + 1,76 +
+ 10 = 37,7 em.
8. OnpenensieM MOIIHOCTb, NMOTPeOJASIeMYIO BHIIPAMHUTENIEM OT CETH.
[pu 3TOM csefyeT y4ecTb, 4TO B TpaHchopMaTope OYAYT MMETh MECTO

noTepH Ha HarpeB NnpoBojga oOMOTOK M cepleunuka. [Tostomy k. m. .
cuI0Boro TpancgopMaropa cocTabsieT

Ny = 70—80%.

2

S,CH

10 N, Bumkob /8§

)

H v 7 32

7

5 24

5 // \

4 / 16 \

X 7

L Fo
2 A 8 60
) i \
| T
2T AN 0% "% 5om?
60

Puc. 3. T'padux nas omnpe- Puc. 4. T'padux paas ompenenenus
JlefieHust TIOMANK CeuyeHHst yucsa BUTKOB Ha | 6.
cepieyHnka  TpaHchopma-

TOpa.

Kpome Toro, HekoTopast uacTb MOIIHOCTH (mopsiika 2—3 em) Oyzer
pPacxo/loBaThCsl B APOCCEJI€ MJH CONPOTHBJEHHH (PHABTPA H HA CaMOM

KEHOTpOHe.
[Tpunsis m,, = 70% u mowmHocTs notepsr P, = 3 ém, Haiiiem Moul-
HOCTb, noTpebJisieMyio BhlNpsiMuTeseM oT ceTH (P),

Po6u + Pn 37743 __
P = . =07 =~ 58 aa. (1-8)

9. Inouaap ceueHns cepleuHrka TpaHchopmartopa M3 TpaHchopa-
TOPHOH CTa/JH ONpelessioT, HCXOAS M3 MOLIHOCTH, NMOTpeb/seMoi BbiM-
DSIMUTE/IEM OT CeTH, No dopmyse

S=1P=)58=76 cu. (1-9)

[Mnomans ceueHusi cepieyHrka MOXKHO TaK»Ke OPHEHTHPOBOUHO onpeje-
JUTb Mo rpaguky (puc. 3).

10. 3nas nuomwagp ceyeHHs cepleuHHKa, MOXKHO ONpelesUTb Heol-
xonuMoe yucao (N) BUTKOB KaxkIOH OOMOTKH TpaHchopmaropa, NpHXo-
asuwuxcs Ha | ¢ Hanpsikenus. Has tpancdopmaTopoB HeGOMBLIOH MOLL-
HOCTH CylIecTBYeT NpHOJHKEHHAs 3aBUCHMOCTb

SN = 60.
12



Orkyzna
60 60

N =T=—7,T=7’9 3uml€03/3. (1‘10)

Uncio BUTKOB Ha 1 8 MOXKHO onpelenuTs M no rpaduky (puc. 4).

11. Haxoxum uncso ButkoB (W) kaxknoil o6MOTKH TpaHcdopmMaTopa.
Hast 5T0ro HEOOXOAMMO YMHOXKHTb BeJHUHHY HaMpsKeHus, AefcTBYIo-
1LIEro Ha COOTBETCTBYIOLILEl OOMOTKe, Ha yncso N. DTo npaBUJIO cripaBel-
JIUBO Aas1 Bcex o6MoTok. Ha puc. b mpuBeleHa cxema CHJI0OBOTO TPaHC-
(dopMaTOpa KEHOTPOHHOTO BBINP IMUTENS.
Yucno BUTKOB ceTeBOH OOMOTKH At Ha-

npsikenust 127 6 coctaBuT 55w w;'
W, =127 -N =127 - 79 = 1004 sumxka. < W,
Ilpu Bkuouenuu TpaHcopmaropa B ceTh §

BaTb OOMOTKY Aas1 127 @, BKJ/IOYUHB TO- 1
ClIeflIOBaTeIbHO C Heil JONOJHHTEIbHYIO

OOMOTKY, PAcCUMTAHHYIO Ha PA3HOCTb HA- puc 5. Cxewa  CHJIOBOMO
npsixkennit (220 ¢ — 127 6 = 93 9) TpaHchOpMaTopa KEHOTPOHHO-

W,=93-N =93-79 =735 sumxos. 1O PHIIPANHIENE.

AHonHoe HanpskeHHe jaMn ycuauTensi pasio 250 6. C yuerom mo-
Tepb HaNpsKeHUs B GUIbTPE, Ha BHYTPEHHEM COTIPOTHBIEHHH KEHOTPOHA
1 B 0OMOTKax TpaHchopMaTopa HanpsiKeHHe Ha KaXKJOH MNOJIOBHHE IO-
BhILLIAOILeH OOMOTKH TpaHchopMaTopa AOJKHO ObiThb paBHbIM

U,=U,=12U,= 12 250 = 300 6.

c HanpsikeHueM 220 6 MOXHO HCIOJIb30- 1278 w} § %

X

[Noatomy
W, =W, =300 N =300 - 7,9 = 2370 sumxos.

C yuerom notepb HanpsikeHuss B oOMoTKax (mopsigka 10%) ofmoTka
HaKaja JiaMn yCHWJINTeJsl CONEPXKUT

W,=11-63.N=693-79 =55 sumxos.
O6moTka Hakasna KeHoTpoHa W,
W,=1,1-5-N=255"-79= 44 sumxa.

12. Onpepensiem nnametp mpoBojga oOMoTOK. PacueT Besiem mo jo-
MNYCTHMOH MNJIOTHOCTH ToKa. Insi TpaHchopMaTopoB MOLIHOCTBIO [0
500 sa mpu HCHOAb30BaHHK OOGMOTOYHOTIO NMpPOBOJA B OOBIYHOIT 3MaseBOH
U30/ISLI1H JONYCTHMAs MJOTHOCTb TOKA PaBHA 2 @ Ha KBAAPATHBIA MHJI-
JIUMeTp TJIOLIafH ceueHHs nposoja. Mcxons us storo guamerp npoBoja
LIS KaXA0H OOMOTKM DacCuuThiBalOT Ho dopmy.e

d=0811, (I-11)

rle d — aMameTp NpPOBOAA, MM,
I — 1ok B 0OMOTKe, a.
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Tok B cereBoii OOMOTKe NpH MNOAKMAIOUEHHH K ceTH 127 @ paBeH
P 58
Il_ T_ W~0,46 a,

a B obmotke W, npu noakmouenun K cetu 220 ¢

’ P 58
11=71-=-m-=0,27 a.

Huamerp mpoBoga 0OMOTOK (6e3

La M30JISIHH) paBeH:
16,0 nnsi cereBoft obmotkn W, Ha
720 / 127 ¢
50 . d, =08} 0,46 =
j" w, — 0,8 0,68 — 0,54 sx;
0 , .
10 : // Ans cereBoit o6MoTkH W Ha 220 ¢
557 1 d, =08y 027 =
0’ 3 . =0,8-0,52 = 0,42 mu;
42 I IJisl MOBBILIAIOEH OOMOTKH (NpH-
o / . ’ HuMast I, ~ 1)
om A+ d,=d,=08V)T,=08)007 =
sl —0,8- 0,265 =021 mn.
Z'ZZ Tox, mnporekaiomuii B 0OMOTKe
a8 W, paBeH cymMMe TOKOB HaKaJia JiaMIn
’ S 822 = I[3Namm ycuJHTeNs] U CHCHAJIBHOM JIAMMOUKH
Puc. 6. Tpaduk Ais onpefeeHus - Iy + 1w+ 1+ 1,=03+
AMETPa [IpoBOAa. + 0,345 + 0,75 + 0,28 = 1,68 a.

Iuametp npoBoaa o6moTku W, paBeH
dy=0,8)1,68=0,8- 1,3 = 1,04 mm.
Iuamerp npoBoga o6moTkx W, Hakajia KEHOTPOHA paBeH
dy=08V1,«=08)2=08-1,41=1,13 mn.
IlnameTpnl MpoBOAOB OOMOTOK ¢ H3ossiuMedl HaxoguM mo Tabm. I1.
BuiGupaem nposoa I13B-1. [Ins Hawero npuMepa MPOBOA C U30JSLHEN
OyneT UMeTb CJIelylOlIHe 3HAYeHHsI AHaMETPOB:
dyys = 0,58 mu;
d;,,g = 0,45 mm;
d;uz = d;m = 0,24 mum;
days = 1,12 mm;
dgus = 1,2 mm.
HeoGxoauMblit AnaMeTp mpoBoJa MOXKHO TaKKe (IIPHGJIHAKEHHO) Onpe-
IeJIMTb U3 rpactuka (puc. 6).
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13. BuibupaeM THN cepjeuHuKa TpaHchopmartopa. [as m3rortoie-
HHSI MarHUTONPOBOJOB TPaHC(OPMATOPOB MPHUMEHSIIOT MPEUMYILECTBEH-
HO 3JIEKTPOTEXHHYECKYIO JIMCTOBYIO cTanb Mapok J11, 331, 232, 41,
242, 3310, 3320 u 3330.

HanbGonee mpoko ucnonb3ytores: miaactiibl Tina W u YII (yum-
pentibie). Popma GponeBoro cepeunuka u3 l-obpasHex maacTHH noka-

Ta6auwuuwa 3

3HaueHns KoatdMuMueHTa
HEeNnNOTHOCTH

HuameTp npoeoza @
Ge3 M3OJALHH, MM

0,08—0,11 1,3
0,15—0,25 1,25
Puc. 7. BpoHeBoii cepaeu- 0,35—0,41 1,2
HHK 3 [ll-o6pasnblx naa- 0,51—0,93 1,1
CTHH. 6omee 1,0 1,05

3aHa Ha puc. 7. OcHoBHble JaHHble HEKOTOpbIX THNOBbIX LI-06pasHbix
NJIaCTHH npuBefieHbl B Tabm. III.

[Ipu BHiGOpe cepieuHnKa Uit TpaHcGOpMaATopa Hafio CTPEMHTbCS K
TOMY, YTOObI OTHOIUEHHE ILHPHHBI CPEAHEr0 CTEPXKHS @ K TOJLIMHE Ha-
6opa ¢ coctaBasno 5 : 6. B aToM ciryyae

a=09VS; (1-12)

c=1,1VS, (1-13)
rae S — ceueHue cepAeuHHKa, HaiiieHHoe no ¢dopmyse (1-9). dasi ua-
1ero npuMmepa

a=0,9Y76=009-275=248 cu.
Taxum oGpasom, cornacHo tabm. 111 mas HaGopa cepiedHHKa MOXKHO

HCMOJb30BaTh CTaHAAapTHbie myacTtuHel tina II-25. Tommuna nHaGopa
COCTaBHT

c=11Y76=11-275=3 cn.

14. TlpoBepsieM BO3MOXXHOCTb pasMelLieHHsI BceXx OOMOTOK B OKHe
cepreuHHka. Uncsio BUTKOB B cJioe OOMOTKH (/s OPOHEBBIX CEepAeuHHU-
KOB) MOACYMTHIBaeTcst No c¢opmyJe

_ h— 2(6Kapk ‘}' 2)
T T A
rae  h — BbICOTA OKHa, MM;
Ouapx — TONLMHA MaTepuana Kapkaca, Mm (0BbIUHO Oy, =
= 1—2 um);
d,, — AuaMeTp NpoBOAa OOMOTKH C H3OJISLHEH, MM;

o — KO3(xDHLHMEHT HENMJIOTHOCTH, 3aBHUCALLIMHA OT AHaMeTpa npo-

BOJla OOMOTKH H onpejensieMblii no Tabm. 3.

(1-14)
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Haiiziem urc/io BUTKOB B cJIoe KaxK/I0H OOMOTKY AJISl Hallero npumepa
(u3 taba. IIT ana HI-25 A = 62,5 mm, a O, npunumaem 1 mm):

_625—2(14+92) _ .
Wien=—"7195s =89 sumxos;

. 625—2(14+2 .
Wiw= —To04 ~ 105 sumxos;
' . 625—2(1+2) ‘
Woear =Woer = — 55028 ~ 189 surmxos;

_625—2(1+2) .
Wsen = T05 112~ 48 eumkos;

_ 625—2(142) _
Wien = =519 =~ 45 sumxos.

Uucao cioeB Ans Kaxaoi o6MOTKH (C OKpyrJieHHeM Ao 60sbliero ue-
JIOTO YHCJa) COCTaBUT

W
e (1-15)

n —=

vae W — uncso cjoeB 0OMOTKH;

W, — uMCJIO BHTKOB B CJloe 3TOH OOMOTKH.
B nauwem cayuae

w1004 o
M= = 80~ 1%
, W 35
n= . =:0_5z7;
chn
0= — v, _ v, _ 270 s,
2 2 u',/;CJI W;CJ’I 189 '

W, 55 ,
M= Woen 48 2
W, 44

~

‘m e —4_5—/\« l.
TonuwHa Kaxaoil oOMOTKH

n, =

606 =n (dm + 6;13) + anp’ (1'16)
rae 8, — ToJIIMHA H30JMALHH MeXay cjosiMd (obbiuHo &, = 0,03 —
0,05 mm);
0y, — TOJIIIMHA NPOKAAJAKH MeXAY 0OMOTKamH (00biuHO 8, = 0,2 —
0,3 mm);

HaitizeMm Tonumudy Ka)aoii oOMOTKH 151 Hailllero npuMmepa
6,05 = 12(0,58 + 0,05) + 0,2 = 7,76 mxn;
8105 = 7(0,45 + 0,05) + 0,2 = 3,7 mm;
16



8505 = 13(0,24 - 0,05) + 0,2 = 3,97 mn;
8206 = 13(0,24 + 0,05) + 0,2 = 3,97 mu;
8306 = 2(1,12 + 0,05) + 0,2 = 2,54 mu;
8106 = 1(1,2 4+ 0,05) + 0,2 = 1,45 mn.

O6uias BhICOTa Bcex OOMOTOK (C Y4eTOM TOJIUIHHBI CTEHKHM Kapkaca
Ocapx = 1 MmM) cocTaBuT

Botu = 200 + Oyape = 7,76 -+ 3,7 + 3,97 + 3,97 4 2,54 +
41,45 + 1=~24,4 nn. (1-17)

Takum o6Gpasom, Bcst OOMOTKa Ha Kapkace Oy[eT 3aHMMaTb IO LIMpHHE
OKHa cepieunuka 24,4 mm. lllupuHa xe OKHa B cepJieuHHKe A/ BbIOpaH-
woro tuna naactuu II-25 papna 25 mm. CnenoBartenbHo,

b > 8oou (1-18)

1 OGMOTKa Pa3MeCTHTCS B OKHe, T. €. pacueT ceJiaH npasuiapHo. Eciau xe
ycnosue (1-18) He BeImosnHSAeTCS, TO cjeAyeT B3fiTb OO/MbWHME pa3mep
CTaHAAPTHBIX MJIACTHH, U3 KOTOPHIX HabUpaeTcsi cepAeUHAK U BBIONHUTD
pacueT TpaHcdopmaTopa cHadaja.

15. PaccuuTbiBaeM 3/1€eMEHTH! CrJia:KuBaiowero ¢uaptpa. Manomoll-
Hble BBITPSIMHTEJIbHbIE YCTPOHCTBA HA KEHOTPOHAX HJIM MOJYNPOBOJAHH-
KOBbIX BEHTHJIIX OOBIYHO paboTaloT Ha QUJbLTP, HAYHHAIOLWHMHUCS C eM-
kocTH. Jl/ist ABYXMONYNEepUORHOM cXeMbl BXOLHAsi €MKOCTDb CIJIaXKHBaloO-
wero ¢uabTpa, obecrneunBaioias MyJbCalHio BEINPSAMIECHHO!O TOKa He
Gosee 10%, moacuuTeiBaeTcs no gopmyse

Cor = : (1-19)

rie Cy; — BXOJHAsI eMKOCTb QUABTPA, MK(D;

I, — BEINpSIMJIEHHBIH TOK, Ma;

U, — BbINpsIMJIEHHOE HampsixKeHue, 8.

TloacraBnsig B dopmyay (1-19) snauenus /, u U,, noayunm
2570
Ctbl = %— =17 .MK[,'b.

[To HalinenHomy 3Hauenuio Cg, BEIGHPAIOT MO KaTajory CTaHAapTHBIN
KOHJEHCATOP TaKOH e HJH HeCKOJbKO OoJiblueil eMKOCTH, HMeoLuil
paGouee Hanps:xeHue npumepHo 1,5 U,.

Uamie Bcero B KauecTBe KOHJAEHCATOPOB CIVIAXKHBAOUIHX (DUILTPOB
NPUMEHSIOT ZJIeKTPOJMTHUECKHe KoHJeHcatopel tunma K3, K3I', 3I'lL,
ITC (cm. Taba. IV). Ins Hawero npumepa BhIOHpaeM KOHAEHCATODP THIIA
K3-2 emkoctbio 10 Mg ¢ paGounm HanpsizxerieM 400 6. YToutsieM Ko3g-
¢GUIHEHT nyabcauuii Ha BXofe ¢uJabTpPa 1o dopmyne ’

300 - 7, 300 - 70

Kusx = Us - Cin = 950 - 10 8,4% (1-20)
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JlonmycTuMblil  KO3(PHLHEHT NYJAbCAHMH BLINDSIMJIEHHOrO HAMP SAKEHHS
Ha BbIxoAe ¢uiabTpa cocrasaser 0,002%. CienoBarenbHO, CriIaXKuUBalO-
wnit GUALTP AOJKEH obecneunTh Ko3duLHEHT cria)kuBaHHS

Khn.nx 8,4

= 5a0z = 4200, (1-21)

q KH.BHX
rae Knpx — KO3pHIMEHT ny/bcauud Ha BXOJE, a Ky pux — Ha BbIXOJE
¢duabtpa, %.

B cnyuasx, Koraa Heo6xoAHMo oGecrneunTbh BLICOKHH KO3dguUHEHT
craaxuBaHus (¢ > 25), menecoo6pa3sHO HCMOJL30BaTh MHOTO3BEHHLIE
GUABLTPBI, COCTOSIHE H3 HECKOJbKHX MOCJEeIOBAaTENbHO COEAMHEHHbIX
[-o6pa3nbix unu [T-o6pa3Hbix 3BeHpeB. [lsist Haulero nmpuMepa MOKHO
BOCINOJIb30BaTbCS ABYX3BeHHbIM LC-QUIbTPOM, cXeMa KOTOpPOro mpHBe-
IeHa Ha puc. 8.

KosgduuumeHT criakuBaHus KakJoro 3BeHa AByX3BeHHOro (GHabTpa
COCTaBJIsIeT

=V g =V 4200 = 65. (1-22)
OnpenensieM npousBeseHHe Ly, - Cy, = Ly, - Cyy 10 dopMmyie

an . C¢2 = Lq:z : Ccps =2,5(¢s+1)=25(65+1)=
= 165 ex . mxgh. (1-23)

3ajaeMcsi 3HaueHHAMH eMKocTel KoHAeHcaTopoB Cy, = Cys. [Tpu s10M

YUHTBIBAEM, YTO MO KOHCTPYKTHBHBIM COOOpaK€HHSIM HHAYKTHBHOCTD

Jpoccesiedl He JOJIXXKHA ObITh CJAHLIKOM OOJbIIOH (KesaTenbHO, 4TOGHI

Ld, < 10 en). Ina Hawero npuMepa, NpHHHUMAsi eMKOCTH Cq>2 Cyy =
= 20 mx¢p, noayuum

165

Ly = Ly = = 8,25 en.

16. PaccunTbhiBaeM KOHCTpYKTHBHLIE napameTphl apocceneil. HMexoz-
HbIMM JAAaHHBIMH AJISl pacueTa SIBJSIOTCS HHAYKTHBHOCTb Apocceeit
(Lo = Lgs =Lg), Haiiiennas u3 dopmyasl (1-23), 1 3HaueHue BbIinp M-
JIEHHOTO TOKa /.

Jnst npeasaputenbHoro Beibopa pa3Mepa MIacTHH cepAedHHKa MOXKHO
BOCMOJIb30BaThCcsl  (popMyJIoi

4y —
=32V LI, (1-24)
rie a — WHMpHHA CpeaHero cTepxHsA, cM; Ly, — B renwpu; [y — B

amnepax.
Takum obpasom,

—
a =32V 8250077~ 1,4 cn.
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Bri6npaem no ta6a. II1 tun naactud ¢ Hanbosee GIM3KHM K BbIYHCJICH-
HOMY 3HayeHHeM a. [loxxoisium sBAsieTCS CepIEYHHK H3 IJIACTHH
I-15, umelomuii miomany OKHa

Sy =0bh = 1,35.27 = 3,65 cm* = 365 mm?.

Lyr Loz [ N S ]
—o r
&
<" ~
]-cu .l.cc? =Clps
bl
' o —=i b t~a~
Puc. 8. [IByx3BeHHblii GpuabTP Fuc. 9. Cxemaruueckoe yc-
tHna LC. TPOHCTBO Jpoccens cria-

JKHBaloUero ¢GuabTpa.

Orlpe;(enﬂeM YHCJIO BUTKOB OOMOTKH KaxKAOro Apoccens

W= S Kb (1-25)
1)
rae S, — nJoajAb OKHa ceplieuHuKa, Mm?;
K, — xoadduuuent sanosHenuss okua menpio (K, = 0,27 — 0,35);
6 — myotHocTh TOKA, a/mm? (oOblyHO & = 2 = 3 a/mm?);
I, — BEINpSIMJIEHHbBIH TOK, 4.
[punumas K, = 0,3 u 6 = 2 a/um®, B cOOTBETCTBHH C (POpMYJIO#

(1-25) nonyuum
365-0,3-2
0,07
Haxoaum nuametp npoBojia oGMOTKH Jpoccens
d=08V1,=08V) 0,07 = 0,21 mn.
[To ta6n. Il npunumaem guamerp nposoaa [13B-1 ¢ usonsuueit
dy = 0,24 um.
OnpenensieM ceyeHue cepieuHHKa ApoCCeseit
Ly - 1o~ 10
B-W ’
rie S — B KBaZpaTHBIX CAHTHMeETpax;
Ly — B reHpH;
I, — B aMnepax;
B — maruuTHasi HHIYKUHS CepAeYHHKa, M.
OntuManbHasi BeJMYMHA MArHUTHOH HHAYKUMH B BuiOMpaercs mo-

psaka 0,8—0,9 ma (1 ma = 10000 ec).
Ins nawero npumepa

g 825007 10¢
= T 083130

W = = 3130 eumkos.

S= (1-26)

~2,3 cmM3.
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Toauuina Habopa cepieuHHKa KaKI0ro Apoccedst

C = %=?:—2= 1,63 cm.
U ToGBl BbINp SIMJIEHHBII TOK [ He BbI3bIBaJl HACHILIEHHE CepAeUHHKA, Heol-
X0JUMO, YyTOObl HaMarHWYHBAIOLIYE aMIep-BUTKH OGMOTKM B OCHOBHOM
TPATUJIMCh HAa MPEOJOJEeHHe MAarHMTHOTO CONPOTHBJEHHSI BO3JYILHOTO
3a30pa, KOTOPbI CMEeHHanbHO JeNaoT MeXAy SPMOM M CepleuHuKOM
(puc. 9). YuuTbiBasi, 4TO MarHMTHEIH MOTOK JABaX /bl MPOXOIUT MO BO3]Y-
Xy B 3a3ope, hakTHyeckasi TONUMHA HEMAarHHTHOH NMPOKJAAJAKH B 3a30pe

COCTaBHUT — (! — neo6xoaumMasi AnMHA BO3AYLIHOIO 3a30pa).

Lot 82524 Lyz 82524 <Dopmyna AJsd onpelesIeHu g

_ Tp sue , TOJIMHBI NPOKAAAKH (M3 Gyma-

X TH WJIH KapToHa) HMeeT BHI
T [y Iy -
S I ) 4 =063 (127
o
w1278 _
rae /, — B ammnepax,
Tp % 56 B — B Tecaax.
Takum obpasom,
§ 6,36 .
l 0,07 - 3130 - 10—
— =0,63 =
Puc. 10. Cxema KeHOTPOHHOFO BbIMPSIMHUTE- 2 08
3 (k. npuvepy 1). = 0,017 cx = 0,2 in.

Haxonaum aktnBHOe conpoTuB/eHue o6MOTKH japoccensi. Ilepex stum

NOJACUHTHIBAEM CPEIHIOI0 AMHHY BUTKAa OOGMOTKH

lyb==2(a+c¢)+mn-b=2(1,5-1,53)+ 3,14 - 1,35 = 10,3 cm. (1-28)

ConpoTHBieHne jpoccens

225 - W - Iy
108 . 42

n3

Rup = (1-29)
rae I, — B caHTHMeTpax;
dy; — B MWJILIHMETpAXx;
R,, — B omax.
[ToncraBasis B popmyay (1-29) naiinenusle paHee 2xayenust W, [,
U dys, NOJAVUUM
295 - 3130 - 10,3

O~ 117 on.

Ry =

Has ABYX MNMOCJ€L0BaTe/JbHO COeAWHEHHBIX npocce.neﬁ aKTHBHO€ COIpo-
THBJIEHHE COCTaBJIAET

2R, = 234 om.
Haxomim najesne HanpsxKeH!ist HA AKTUBHOM CONMPOTHBICHHH Apoccesneil
AU, =1y - 2Ry, = 0,07 - 234 = 16,7 6.
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Takoe He3HauuTeNbHOE MafeHHE HAMpsIKEHHS MOXHO CUMTAaTb BIMOJHE
YJOBJIETBOPUTENbHBIM.

17. CocTaBnsieM NPUHIUMHATBHYIO CXEMy PACCUMTAHHOIO BHIMPSMH-
Tens (puc. 10).

lMpumep 2. PacyeT MOCTOBOM CXEMbl BhINPAMUTENS

3adanue: Tpebyemcs paccuumams 08YXnOAYNePUOOHDLL BbINPAMUMENb
Ha noaynposodrukosslx duodax no mocmosol cxeme (puc. 1, 6), ecau
sounpamaerinoe nanpascerue U, = 350 ¢ npu moke 1, = 50 ma. Kosghghu-
YUeHm nyavcayuli Ha 6vixo0e Mpanaucmoprozo guiempa (puc. 2, d)
He doavcen npegouamo 0,1% . Hanpaxcernue cemu 220 6.

NOPAAOH PACHYETA

1. PaccuuthiBaem cusoBoil TpaHcdopMaTop. CunoBoii TpaHcdhopma-
TOp AJISI MOCTOBOH CXeMbl BBINMPSIMJICHHS 3HAUHMTEJNBHO MpoOlle, ueM 1Jid
CXeMbl KEeHOTPOHHOTO BhIIPSIMUTEN S (CM. puMep 1), Tak Kax, BO-NepBbIX,
HeT HeoOXOJAMMOCTH JenaThb OTBOJ OT CpefHel TOUKH NOBbIlIaoLled 06-
MOTKH, a BO-BTOPbIX, B CBSI3H C IPHMEHEHHEeM TNOJyTPOBOJAHHKOBLIX BeH-
THJIEH oTnajaet HeoOXOAMMOCTL HMeTb 0OMOTKY Hakana. Kpome Toro, B
TEeXHHYECKOM 3aJlaHHH He NPeLyCMOTPEHO MHTaHue lienell Hakaaa Jami
3JIEKTPOHHOIO YCTPOMACTBA, AJisi KOTOPOI'O MPOEKTHP YeTCs BhilP AMUTEN .
CrenoBartenbHO, CHUJIOBOH TpaHchopMaTop JOJMKEH HMETb Bcero fBe o6-
MOTKH — CETEBYIO H MOBLIIAIOLLYIO.

Haxonum MolHOCTb, CHUMaeMyto ¢ noBkiLameii o6mMotka. C yyetoMm
NOTepPb Ha BEHTUJAX M CIJaXuBaloolleM (QuabTpe HampsiKeHHe, CHH-
MaeMoe CO BTOPHYHOH OOMOTKH TpaHcdopmaTopa, AOJAKHO NPHMEPHO
Ha 20% mnpeBbllIaTh 3HAYeHHE BHINPSMJIEHHOTO HampsixeHus. [loatomy

Py=12U,-I,=12-350-50- 1078 =21 em.  (1-30)

INpunnmas K. n. A. cumoBoro Tpancdopmatopa v,, == 0%, Haxomum
MOLILHOCTb, TMOTPe0siEMYIO BBITP IMHTEIEM OT CeTH,

P 21

P=_1 - = _ 30 ga.

Nrp 0,7
Onpenensien MiolllaJb CeueHus cepleyHika Tpanchopmaropa no gopmy-
ae (1-9)

S=VP=1730=05,5 cm.

Pasmepr! 1I-06pa3Hbix miaacTuH cepleuHHKa

a=0.9)Y8=09})55=2 cu;
c=111VS=11V55=24 cm.
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Takum o0pa3oM, MOXHO MpeABAapHTENILHO BHIOpPATh CepAEUHMK THIA
I = 20 x 24.

PacueT KosiMuecTBa BUTKOB U JUaMeTpa NMPOBOAA OOMOTOK, a TaKKe
NpOBepPKY BO3MOKHOCTH pasMelleHHsI 0OOMOTOK B OKHe CepeuHHKa Mpo-
u3BogaT no dopmynam (1-10), (1-11), (1-14) — (1-18), npuBegeHHBIM
B npHmepe 1.

2. BoiGupaem Tun BeHTHsiefi. OOpaTHOe HamnpsiKeHHe HA BEHTHJIb
Ans ogHO(pa3HOH MOCTOBOH CXeMbl C Harpy3Ko# eMKOCTHOro xapakrepa
cocTaBJisieT

Usp = 1, 5U;, (1-31)

rae Up = 1,2 U;. Crenosatenso, Uy, = 1,5 - 1,2U, = 1,5 - 1,2x
X 350 = 630 6. CpegHee 3HaueHHe TOKA BEHTHJISl JUIt HAHHOH CXeMbl
cocTaBAsieT

Ip = 0,5, = 0,5 - 50 = 25 na. (1-32)

I Hamero npuMepa NOAXOASIIMMYU SIBJSIIOTCS] KpEMHHEBble UOJBI THIIA
217 c napamerpamu (cM. Tabm. V)

UoGp.non = 8_9,0 8> 6330 8;
Iep.ion = 100 ma > 25 ma. (1-33)

Ecau auopoB, DomycKaoUuX 3aaHHOe oOpaTHOE HamnpsiKeHHe HJIH
BbIIep KHUBAIOUIUX HEOOXOAUMBIH BBINpPAMJICHHBIH TOK, HET, TO MOXHO
HCMOJIb30BaTh MOC/AEJOBATENIbHOE MJIM MapasJeibHoe BKJIOUeHHE IHO-
noB. Tak, HanpuMep, At paGoOThl B pacCUMTHIBAEMOH MOCTOBO# CXeMe MOX-
HO BKJIIOUMTb B KaXJOe IJIeYo MOCTA MOCJeI0BaTeIbHO 110 2 JHoja THna
O7E, O7)K, 0205, 1226 u np.

3. PaccuuThiBaeM craaxkuBawomuid ¢uabtp. OnpenensieM eMKOCTb
KOHJIeHcaTopa Ha Bxofe ¢uabTpa, oOecrneuydBaiOIIEro MyJabCaLlHIO Bbi-
npsimyienHoro Toka He Gojsiee 10% . JInst MocToBO# CXxeMbl

25 -/
Con =25 (1-34)

rie Cgy, — B MHKpodapajax;
[, — B MuJMaMnepax;
U, — B BosbTaX.
IoxcraBasisi B popmyny (1-34) sapauuble 3uauenus [, u U,, nony-
4UM

INo karamory (cm. tabn. IV) Bbibupaem CTaHAAPTHHIA 3JEKTPOJIHTH-
yeckuit KoHgeHcarop tuna K3-1 emkoctoio 5 mkgp Ha 500 6. YTounsiem
K03(QpHLHEHT NyJibcaMi Ha BXOAE TPAH3HCTOPHOro QUALTPA

30014 o, }
Kn.nx = U, - Cdﬂ 0, (1 35)
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rae I, — B MuUNINaMnepax;
U, — B BombTax;
C¢ —- B MUKpodapanax.
Jasa nawero npumepa

300 - 50
Kn.Bx = m = 8,6%

PaccunTbiBaeM 3/1eMeHTbl CXeMbl TPaH3HCTOPHOTO puJbTpa (pHc. 2, 0).
Tpausucrtop, paboraiomuii B cXeme CryiaxuBaionero GUIbTpa, AOJKEH
HMeTb MAaKCHMaNbHbIH TOK KOJJIEKTOPA [y vakc.non, TNPEBbILIAIOLIKI
BBINP IMJIEHHBI TOK /, HE MeHee yeM B JBa pasa, T. €.

: ]K.MaKC.}loﬂ > 2]0 . (1’36)

HanGonee yacto B cxeMax CrJIa)KUBAMUX QUILTPOB HCNONB3YIOT HU3-
KOYaCTOTHbIe MOIIHble TpaHsucTopwl Tunma [T14A—T14[1, T[1201—I1203,
1209, I1210, T1213A—TI214T.

OcHOBHble JaHHble MOLIHBIX HH3KOYaCTOTHBIX TPAH3HCTOPOB MpHBe-
Hennl B Taba. VI.

Jns paccunThiBaeMo# CXE€MBI MOXKHO HCIIOJTb30BaTh, HANpUMEp, TpaH-
suctop [1201, Tak Kak NIpH 3TOM BHINOJHSIETCS YCJIOBHE

Ix.MaKc.non = 1,5 a> 210 =2. 0,05 = 0,1 a.

[Tapamerpnt Tpausucropa I1201: B = 20; a = 0,95; U syaxe = 22 6;
I < 0,4 ma.

BesanunHa conmpotuBnenus R, obeiuno coctaBaser 80—100 om. Ilo
tabsa. VII BeiGupaem pesuctop c conportuBienueM R, = 100 om. Mou-
HOCTb, paccenBaeMasi Pe3UCTOpPOM R;, COCTaBiasieT

Pg, = I*R, = (50 - 1073) . 100 = 0,25 en.

B kauecTBe conpoTHBNeHHSI R; MoxeT ObITb HCIOJb30BAH PE3UCTOP
tuna MJIT-0,25.
Emxocte C, Haxoium no gopmyne

108
Cz>0,5—m, (1-37)
rae C, — B Mukpodapagax;
R, — Bomax;
m — uncyao ¢a3 BeINPAMIEHHS;
f — uacrtoTa BhHIMpSMISIEMOrO TOKa, 2.
Iockoneky Ana Hawero mpuMepa m = 2, a f = 50 2y, 10
108
C.> 0.5 5551007 = 50 #kgp.
INpuuumaem C, = 50 mx¢, npuuem pabouee HanpsiKeHHe KOHJEHCATO-
pa G,

Ups > 1,5I,R, = 1,5 - 0,05 - 100 = 7,5 4. (1-38)
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Bri6ipaem no karamory (cM. Tabn. IV) manoraGapuTHslil 31€KTPOIHTH-
ueckui Kongencarop tuna ATO-1,50 mxg na 15 6. Haxomum conporusie-
Hue R,

R, ~ al Ry
2 Ry
Up(l —0) = Uy, (2 + 1 —a) — FaRs

: (1-39)

rie o — Ko3dbULHeHT ycHieHH T BHIOPAHHOrO TpaH3KHCTOpa MO TOKY;
U, — BbIIpsIMIEHHOE HaNpsKeHHe, 6;
R, — cOMpOTHBJIEHHE HATPY3KH Ha BBHIXOJE BHIIPSMUTENS C DUILT-
poM, om;

Uyg.» — HanpsixKeHHe Ha yyacTKe KOJIJIEKTOpP — 3MHUTTEp, 6;
7 — COTIPOTHUBJICHHE KOJIJIEKTODHOrO TNMepexoja TpPaH3HCTOpa, OM;
I, — 0OBpaTHBI TOK KOJJIEKTOpaA, a.
CompotyBieHre Harpysku

R, MOKHO onpeaeauTs 1o ¢op-

i U 350 ~
Yo _ 30
Ry=— 0,05 — 7

=7000 om.  (1-40)

ConpoTuBieHHe KOJJIEKTOP- '
HOTO p — n-mepexoja mnpuHHU- Puc. 11. MocroBast cxema BhimpsiMuTeNs C
MaeM paBHBIM TPAH3HCTOPHBIM CIVIAXKHBAIOWIUM  (DUABTPOM
(x nmpumepy 2).

r.= 10* om.

HanmeeHne Ha Y4acTKe KOJIJIEKTOD — 3MUTTED MOZKeT ObITb HaﬁﬂEHO
no gopmyse
Ui, =~ (0,3'—0,7) UKAB.MaKC.J.'loﬂv (1'41)

HO He JIOJIKHO npesbliaTe 16—20 ¢. s Haliero npumepa MOXHO NpH-
Hatb Uy, = 10 a.

[loacTaBnsis unc/IeHHble 3HAUEHHS BEJMUMH, BXOAAIWMX B dopMmyay
(1-39), momyunm
R. ~ 0,95 - 350 - 7 - 103

7108 =~ 320 xou.
350 (1 — 0,95) — 10 +1—095) —4-10*.7.108
107

[To ta6a. VII BbiGupaeM pesucTop ¢ compotuBieHneM R, = 330 kou.
YuHTbIBast, UYTO yepe3 pe3UCTOp R, MPOXOIUT HE3HAUHTENbHBIH TOK
0a3bl TpaH3MCTOpa, MOMIHOCTh, pacceHBaeMas Pe3UCTOPOM R,, MOXKeT
6bITb MHHNMa/BbHOM. BeiGMpaem B KauecTBe CONPOTHB/EHHS R, pe3iicTop
tHna YJIM-0,12.

KoaduuueHT criakuBaHUsS TPAHIUCTOPHOIO GUALTPA ONpeAeseM
no gopmyJse

x * Ri - Ro2aumfCy
= ]/ (RiFan®  pap
2amfCys L

(1-42)
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rie ry — B OMax;
Cpy ¥ Cyp— B (apanax;
[ — B repuax.
Kongmencatop Cy; Ha BBEIXOfE TPaH3UCTOPHOrO (HJALTPA OOBIYHO
¥MeeT TaKHe e MapaMeTphbl, YTO M KoHAeHcaTop Cy, Ha BXoZe, T. €.
Cys = 5 mrg ¢ paGounm HanpskenneM 500 . Takum oGpasom,

10¢-102-33-10*-2-314-2-50-5-10"¢
5- 10 ~ 172.

qg=
(33 - 104 4- 0,95 - 1092
V2'3,14.2-50.5. 10—¢ -+ 104 - 33 - 104

Kosdpuunent nynbcauuil Ha BbIXOJe (PUIBTPA COCTABHT

Kosx 86 )
Ko sux = —q—— =W = 0,05% (1-43)

CnenoBatenbHO, 3HaueHHe KO3bdHIMEHTA NYJAbCALUHI HA BBIXOAE QUJIBT-
pa He npesbiuiaet 3aganuoro (0,05% << 0,1%).
OnpegensieM najieHHe HanpsikKeHHs TOCTOSTHHOTO TOKa Ha (HUIbLTpe

rae Rcb —_ COHpOTHBJleHHe (bI/lJlepa HOCTOﬂHHOMy TOKY
UK 3
Rq, - Rl + Io . (1‘45)

CreoBaTeNbHO,
AU, = 0,05(100 +0‘—;’5) =156,

4. CocraBaseM NPHHLHMIHKANBHYIO CXEMY PacCUHTAHHOIO BBLINP SIMH-
Tesast ¢ ¢uabTpoMm (puc. 11).

Mpumep 3. Pacuet BuinpamuTens
C YABOEHHEM HaNpsAMmeHus

3adanue: Paccuumame esinpamumens HQ NOAYNPOSOOHUKOSHLX QUOOAX
no cxeme ¢ YO80eHUEM HANPANCEHUS RO CACOYIOULUM OQHHbIM: BbLNPAMAEHHOE
nanpsascerue U, = 600 8, soinpamaenneoui mox I, = 30 ma, koagpgpuyenm
nyavcayuti Ha 6bixo0e 00HO36eHH020 (uavmpa muna RC ue Ooascer
npesowams 2% , nanpascernue cemu U, = 220 ¢. [Tumanue evinpamume-
AL OM Cemu OCYWecmeumo 4epe3 asmompanchopmamop.

NMOPAALOHK PACHETA

1. PaccunTeiBaem aBToTpaHcdopMatop. [IperMymecTBo aBTOTpaHc-
tdopmaTopa nepes TpaHCHOPMATOPOM TAKOH KE MOIIHOCTH 3aKJIIOUaeTCsl
B TOM, YTO pa3Mepbl H BeC MarHHTONPOBOJA aBTOTPaHcdopMaTopa U 06-
llee 4HCJIO BHTKOB ero oOMOTOK MeHblle, yeM y TpaHcdopmartopa, a
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K. M. 1. 3HauuTesqbHO Bhilie. ITo cBOell 3/ileKTpHUUecKOl cXxeMe aBTOTpaHC
dopmartop nojobGeH ApOCCENIO C OAHHM HJIH HECKOJBKHMH OTBOAAMH
(puc. 12). B nosrimaioiieM aBTOTpaHCHOPMATOpe HAMpsIKEHHE CETH M10-
JaeTcsl HA YacTb BUTKOB OOMOTKM M CHHMAaeTcsi Ha BEHTUJM C KOHLOB
ob6MoTKH (puc. 12, a). B noHu»karowmem aBTotpaHchopmatope (puc. 12, 6)
HampsizKeHHe NMOAaeTcsl Ha KOHLB OOMOTKM, a CHUMAeTCs C ee YacTH.

ATtoTpaHcopmatop HoskeH ObITH MOBBILIAOMIAM, €CJAH HA BXOJE
(MAbTPA BBUIPSAMHTENS] HYXKHO TOJYYHTh IIOCTOSIHHOE HanpsiKeHHe,

P NpeBbIlIaolIee HaMps2KEeHHEe CeTH B

14 1) 1,25 unn Gosbiee yucno pas aas

) MOCTOBOH CcXeMbl H B 2,5 wau 6GoJib-

N LG rf; Iee 4YHCJIO pa3 IJisi CXEMBI C yIBOe-

g k i f’ HueM Hamnpsikenus. [Ipu HeoOxomu-
2 * 6 © MOCTH MMeTb MeHbIIHE BHINIpIMIEH-

Hble HaNpsKeHUs (OpH HCIOJb30Ba-
Puc. 12. Snextpuueckas cxema aBTO-  pyy B BLUIPAMHTENAX TeX JKe CXeM)

Tpaicpopmatopa: aBTOTpaHcHOPMATOpP AOJIXKEH OBITh
a — TNOBbIAIOUEro; O — MNOHHKaloulero.

MOHHJKAIOWMM. B cooTBeTcTBHH C
3TYMH PEKOMEHJAIMAMH JJsl Hallero npuMmepa MpPeACTOUT PacCuMTaTh
TNOBBLILAKUUEA aBTOTpaHchopMaTop. [leHCTBHTENBHO, € YUETOM MOTEpb
HanpsDKeHHs Ha (UIbTPE NPHMEM HanpsikeHHe Ha BXoAe ¢uabTpa
Up = 1,2U,,.

Tornma

U,=12-6006>2,5U, = 2,5 - 220 6.

MolIHOCTE MOBBIIAIOIIEr0 aBTOTPaHcGOpMaTOpa A/ist CXEMBI C yABOCHHEM
HanpsHKeHUs onpefiesiercs no gopmysne

P=4(0,5U,— Uy I,. (1-46)
(o7 moHuKaomero aBToTpaHcgopMaTopa

05- U, ,
P= 1,6(1 ‘—UT) - Usly).

[MoacraBnsisi B popmyany (1-46) snavenus U’y, U, u I, nonyuum
P =4(0,5- 720 — 220) - 0,03 = 16,8 sa.

Haxoaum nuomajs nonepeyHoro ceueHHs cepieyHuKa aBToTpaHcdopMa-
Topa. [lnis noBelaiolero aBTOTpaHcdopMaTopa

YN
= " P . .
S=12) (1= 3=, (1-47)
rae S — nuiolajb NMONepeyHOro CeYeHUs cepAeuHuKa, cm?;

P — momHocTh aBTOTpaHcdopMmatopa, ea;

U, — HanpskeHHe CceTH, 6;

U, — Hanp szkeHue Ha BbIXOJe aBTOTpaHchopMaTopa, 6.
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([Lns nonuxkaiomero aBroTpancdopmaropa

s=12) P

IleficTBylollee Hanps»kKeHHe Ha BbIXOAe aBTOTpaHcgopmaropa Ans
cXeMbl C YABOEHHEM HaMpsKeHHS PaBHO

J

U,=(0,4--0,5U; = 0,5 - 720 = 360 6. (1-48)
YuutbiBasi Takxke, uro U; = 220 6, u3 dopmyasl (1-47) nonayuum
=12) 168(1 — 22 ) =32 cnt

Cepreunuk ass aBTOTpaHC(bopmaTopa BblﬁﬂpaeTCﬂ TaK XKe, KaK H s
tpaHchopmartopa (cM. npumep 1, dopmynsr (1-12) u (1-13)).
Hlupuna cpennero crepxkusi ll-o6pasHoro cepieuHuka
a=09)YS5=09)32=1,62 cu

Tonuna Habopa
c=11Y8=11)3,2=198 cm.

Ilo Tadnuue I1I npexBapuTenbHO BLIOHpaeM cepAeYHHK M3 IMJIACTHH
I1I-16. HaxozuM umciio BUTKOB OOMOTKH aBTOTpaHcdopMaTopa, NpHXo-
Asmpxcs Ha 1 ¢ Hanpsikenus (popmyna (1—10),

0 60

6
N = =35 = 19 sumxosl/s.

Uucsio BUTKOB ceTeBoH OOMOTKH

W, = NU, = 19 - 220 = 4180 sumxoe.
OOliiee YHCJIO BHTKOB

Woom = NU, = 19 - 360 = 6840 sumxos.

Takum ob6pa3oM, o6MOTKa aBTOTpaHchopmaropa cofepkUT 6840 BUTKOB
¢ otBozoM oT 4180 BuTkKa.
OnpegensieM TOK, norpeGisieMblii BbINpSMUTEJ]EM OT CETH,

P 16,8
I, = Ur = 950 = 0,076 a = 76 ma.

Haxonum neficTByromiee 3HayeHue ToKa [, B BBIXOAHOI OOMOTKE aBTO-
TpaHchopmaropa, paboraioilleii Ha BeHTHJb. sl cxeMbl ¢ YyABOeHHEM
Hanp sKeHu s

I, =36l;=36-0,03=0,108 a = 108 ua. (1-49)

Uepes o6uiyro 4acTb OOMOTKH NpPOTEKAaeT Pa3HOCTHBIA TOK
I,=1,—1,=108 —76 = 32 ma. (1-50)

Haxonum nuamerp npoBopa (6e3 m3osuun) Ans obuieil yacTH 0OMOTKH
dy=0,8)7T,=08)0,032=0,14 un.
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Iuametrp mpoBoaa (6Ge3 H30/ISLKH) I/l MOBBILIAWOUEH YacTH OOMOTKH
dy,= 08}1,=0,810,108 = 0,26 mn.
[To Tta6n. II nonGupaem muamerp nposoza [I39B-1 ¢ usonsuuen
dy us = 0,165 mam; dy ., = 0,29 mm.

[poBepsieM BO3MOKHOCTb pa3MelleHHst OOMOTKH aBTroTpaHcdopmaropa B
OKHe cepJeuHuKa. Uucio BUTKOB B cjloe OOMOTKH HAXOAUM [0 opMmyJie
(1-14)
h— 2 (Swapx + 2)

o - dys

chn =

M3 tabn. II1 Bbicota okHa pist miactuHbl tuna LI-16 cocraBaser
h = 40 unm.

Tomuuny MaTepuana Kapkaca NPHHHMAaeM paBHOH Oy,n = 1 ma.
KoatdunueHT HETVIOTHOCTH o HAXOAUM U3 Tabs. 3. KosnuecTBO BHTKOB
B cJjioe ceteBoi (0bieft) yacTH 0OMOTKU

_ 40—2(1 42 —
Wl cu—w~162 sumka.

KonmuuecTBO BUTKOB B CJIO€ TOBHIILAIONIEH YacTH OOMOTKH

Woen = 4020+ ~ 95 sumxos.

1,25 - 0,29
Yycso ciioeB ceteBoil (00iieit) yactd 0OMOTKH
4 4180
n, = ‘Vl_c.n = W =~ 26.

Yuceno c0eB NMOBHIIAOMIEHR YacTH OOMOTKH
W, Woowy — W1 6840 — 4180

n

28.

T Wy, Woer 95
TonunHa Kaxaok o6MOTKU onpenensiercss no dopmyae (1-16)

606 =n (dns + 6H3) + (Snp .
[NpuHuMast TOMUMHY H30JAALHU MexkAy ciaosimu O, = 0,03 mm, a tox-

IKHY MPOKMAAKH Mexay obMotkamu 8., = 0,3 mm, noayunm:
Iuist ceTeBoi (0OLIeit) yacTH OOMOTKH

805 = ny(d) 45 + 83) + 6np = 26 (0,165 + 0,03) + 0,3 == 5,4 um;
U1 TOBbILLAoLIell YacTH OOMOTKH
8 05 == Ny (dy s = 0,) + 6np = 28(0,29 + 0,03) - 0,3 == 9 am.

O61iast BeICOTa OGMOTKH (C Y4€TOM TOJIIIMHBL CTEHKH KapKaca Ouapk =
= 1| mn) cocTaBuT

Boom = 6105 + 0505 1 61\“JpK =54+9+1=154 mn

Us taba. I11 caepyer, uto wupHHAa OKHA Asist miacTHH Tuna II-16 cocTas-
asiet b = 16 mu.
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YuuteiBast, uto 04, = 15,4 mm < b = 16 mm, IenaeM BbIBOA O
BO3MOKHOCTH pasMelleHH st OOMOTKH aBTOTpaHchopMaTopa B OKHe cepeu-
HHKa.

2. TonGupaem BenTHaM. B cxeMe ¢ yaBoeHHeM Hampsi:keHHst oOpat-
HOe HanpsKeHHe, MPHUK/IAAbIBAEMOE K BEHTHJIIO, COCTaBJIseT

Uysp=1,5U,. (1-51)

CpenHee 3HaueHHe TOKa BEHTHJS AIs JAHHOH CXeMbl NPHHHUMAeM
Ip=1,. (1-52)
Jlns Hawero npumepa
Uosp = 1,5 - 720 = 1080 6;

Iep = Iy =30 ma.
ITo ta6n. V noabupaem nonaynpoBoiHuKoBsle guoint 211 ¢ mapamerpa-
MH

Uosp.non = 600 6;

Iep.pon = 100 ma.

Hcnonbsyst B KaxAOM IJjieye cXeMbl 10 2 Noc/eJoBaTeIbHO COeAHHEHHBIX
auoja, noGuBaeMcst BBIOJHEHUS YCJIOBHI

Usopson = 600 ¢ > Zose . 1000 5404,
ICD‘non = 100 ma > ]cp = 30 ma. (1_53)

3. OnpenensieM eMKocTb KouuencatopoB C, == C,

1257y _ 12530 .o 3
TS = 5,2 mKg. (1-54)

C=Cy=

[MockonbKY Ka)blii U3 KOHAEHCATOPOB B Ipouecce paboThl 3ap sixKaeTcsl
10 HATIp sKeHu s, JeHCTBYIOIEro Ha BEIXOAHOH 0OMOTKe aBTOTp aHcopMa-
Topa, To pabouee HanpshkeHue Koujaexcatopos C; u C, AOMKHO ObITh He
MeHbine Hanpsukenusi U,. Mexoast us atoro BeiGipaem no tada. IV anekr-
ponuTHuecKHe KomujaeHcaTophl THma K3-2 emkoctbio 5 mrg ¢ pabouum
HanpsixkenueM 500 ¢ > U, = 360 s.

4. HaxopuM Ko3pdHUHEHT my/bcauuil Ha BXOJE CIVIAXKHBAIOL(Ero
tdunbTpa

1250 - I, _ 1250 - 30
U,-C¢, 7205

Kn.bx: == 10,49{) (1-55\;

5. PaccuuthiBaeMm criaxuBaowuit guabtp tuna RC. Koadduument
CriaxuBaHus GUAbTpa Haxoauy no dopmy.ae (1-21)
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Ky ex 10,4
= = —— = §,2.
q KI'I.BI:IX 2
IMpouseenenue RyCy M5 ONHOTO 3BeHa CT/IaxKHBAIOLWIETO GUIbTPA Onpe-
Iensietcss no gopmyJe

rie m — uyucao (a3 BHNPSIMICHHS;
o = 2af;
f — uactoTa ceru, ey;
Ry — conpoTHBieHHe QUIbLTPA, OM;
Cy — eMKocTb QHIbTPa, MKG.
Jlnst cxeMsl ¢ yABoeHHeM Hanpshkenust m = 2. [lpunumas f = 50 ey,
NOJIYYUM
106 - 52
Rq,Cq, = m =~ 8330 OM'Mlap.
Bennunua conpoTuBneHust Ry BHIOHPAeTCss M3 YCJIOBHSI JHOMYCTHMOrO
NajeHusi BHIPSMJIEHHOTO HanpspKeHHs Ha ¢unbTpe. Panee Gbuio mpu-
HSTO NaJieHHe HanpsXKeHHs Ha QHJIb-

120 | Red " Tpe
® 33K
AU, = U’ — Uy= 720 — 600=120 6.
Uy | P 0

U Toatomy

Ry = T, 0,03

Puc. 13. Cxema BHIpAMHTEJIS C YABO- = 4000 ox = 4 xon.

eneM HanpskeHus (k npumepy 3). [lo karasory (cM. Tabn. VII) Bbl-
GHpaeM pe3UCTOp C CONPOTHBJIEHHEM

Ry = 3,9 xom. MomHocTb, paccenBaeMasi Ha pesuctope Ry, paBHa

Pr, = I3Ry = (0,03)2 - 3900 = 3,5 am.

Bri6upaem pesuctop tHna BC-5. Haxoaum emkocth kouAeHcatopa Cy

Rp-Cp 8330
Co= TRy = 3u00 — 22 M.

PaGouee Hanpsxenue KonjeHcatopa Cg AOMKHO ObITb HE MeHee
U, = 600 ¢ (mana co3faHHs 3amaca Mo HanpskKeHHIO MOXHO HCROJb30-
BaThb JBa KonzeHcatopa tuna MB ITI emkoctbio 6 mxg Ha 600 s,
COelMHHB HX mocjefoBaresnbHo). [To tabn. IV BuiGHpaem 6ymaxkHblfi KOH-
nexcatop tuna MBI'TI emkocTtbio 3 mkgh ¢ pabounm Hanp skenuem 600 g.

6. CocTaBnisieM NPUHIUMHANBHYIO JIEKTPHUECKYIO CXeMY BHIMPAMH-
rensi (puc. 13).
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FNABA 2
CTABHUIIMBATOPbLI HANPAHEHKWMA U TOKA

2—1. OBWMHE CBEJEHHR

Cmabuauzamopom Hanpaserus (TOKa) HasblBaeTcsl YCTPOHCTBO,
aBTOMATHYECKH U ¢ TpeOyeMoil TOUHOCTHIO MOALED KUBAOLIee HAMpsIKe-
HHe (TOK) Ha moTpebuTesie MPY U3MEHEHUH AecTabHIU3UP YIOIWHX (akTo-
poB B 00YCJIOBJIEHHBIX Mpejenax.

OCHOBHBIMH NpPHYHHAMH HeCTaOMJIbHOCTH HampsKeHHsT U TOKa Ha
BbIXOJ€ BBIINP IMUTENbHBIX CXEM SIBJISIOTCS H3MEHEeHHEe TepeMeHHOro Ha-
NP sIXKeHU s HAa BXOJE BBIIPSIMUTE/IA H H3MEeHeHHe CONPOTHBIEHHS HATPYy3-
KM Ha €ro BbIXOJe.

CyliecTBYIOT 1Ba NPHHLHMNIHAIBHO PA3JHYHBIX METOAA CTAOHIN3ALNH
HaMpsAXKeHUs U TOKa — MapaMeTpPUuYeCKUH U KOMIIeHCAUHOHHBIH.

4p
‘ Woen NYJV(«“_—;
i
! 1 W3
I
| Am Wy l
UUI( ng $=C Uﬂh!l
| W
|
14
Puc. 14. OcHoBHble cxembl napameTpHuecKlXx CTaGHIH3aTOPOS:
a — ra3opaspsAHblil CTaGHAN3aTOP HaNpsiKEeHHss CO CTAaGHIHTPOHOM; O — cTabu-

JIN3ATOP Ha KPEMHHEBOM CTaOHJIMTpPOHE; 8 — CTabHUNH3aTOp TOKa C GapeTTepoM; & —
(eppope3OHAHCHBIT CTaGHIH3AaTOp MEPEMCHHOrO HaMpsiKEHHs!.

B napameTpuyeckHX cTabUN3aTOpax HCMOJNb3YIOTCS 3JIEMEHTHI C He-
JIHHENHOH 3aBHCHMOCTBIO MEKJY TOKOM H HampsiKeHHeM (C HeJIMHEHHO#
BOJIbT-aMIIEPHOH XapakTepUCTHKOM). TakHUMM 3/1eMEHTAMH MOTYT CJy-
*KHTb 3JIEKTPOHHbIE JIAMIIbI, TPAH3UCTOPBI, CTAOMJIUTPOHBI, GapeTTepsl,
TePMHCTOPHI, Apoccenu H T. J. [lpHHUIMN melicTBHUS mapaMeTpHYyecKHX
CTabu/IH3aTOPOB OCHOBaH HAa M3MEHEHHH CONMPOTHBJEHHS (MM APYrUX
NapamMeTpOB) HeJMHEHHBLIX 2/1eMEHTOB, BXOASIHUX B HX CXEMY, NPH HU3-
MEHEHHH MPHJIOKEHHOI0 K HHUM HAMNpSXKeHHS HJH NPOXOASILEro uepes
HUX ToKa. B pesynpTate nepepacnpepesieHHst TOKOB M HAmpSiKEHHi
MeKJy OTAGNbHBIMH 3/I€MEHTaMH CXeMbl JOCTHIaeTcs CTabUIH3aUKsT Bbl-
XOJHOTO HamnpsKeHHs WM TOKa.

Ha puc. 14 npusenenbl HauGoJiee pacnpocTpaHEHHbIE CXEMbl Mapa-
MeTpHuYeCKHX CTabHIH3aTOPOB.
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T'asopa3psiaublil cTabuan3aTop Hanpsikenus (puc. 14, a) u crabunu-
3aTOp Ha KPeMHHeEOM cTabunuTpore (pHc. 14, 6) cayxaTt s crabunu-
3allHM [IOCTOSIHHOTO HAMP S2KEHH S U I09TOMY OOBIYHO BKJIIOYAIOTCS MEKAY
BLINPSIMHTEJIEM H HAarpy3ouHbIM comnpoTuBjeHueM. Kpemuuesbie mnapa-
MeTpHYeCKHe CTaGU/IH3aTOPhl IHPOKO NPUMEHSIOTCS VIl NHTaHHs pas-
JIMUHBIX TOJYMNPOBOAHHKOBBIX CXeM, a TaKxke B KayecTBe HCTOYHMKA
3TAJIOHHOIO HANpsiKeHHsi B U3MEDUTeJIbHOH TeXHHKe H B CXeMaX KOM-
TNeHCAIHOHHLIX TPAH3HCTOPHBIX CTAOMJIM34TOPOB HAMNP AKEHHS.

Crabusi3aniio Toka ¢ nomouisio 6apertepa (puc. 14, 6) HauGosiee
YacTO HCMOJb3YIOT B LEN X HaKala 3/JeKTPOHHBIX JIaMIl, a TaKxkKe B CXe-

Max aBTOMAaTHUYECKOro yrpasje-
ucno;,/wgiguual —= Hus. JlOCTOMHCTBOM cXeMbl fB-
J ] JsieTcsi ee TPOCTOTa, BO3MOXK-

5

Yeunumenssid Yybembumenswoid R
= nemMenm H emenm HOCTb UCIIOJb30BAaHHUSA KAK Ha IO

< CTOSIHHOM, TaK H Ha IepeMeHHOM
L [ TOKe, a TaK:Ke He3aBUCHMOCTb pe-
_ } xuma craGusMsanuu OT H3MeHe-
Puc. 15. Bnox-cxema crabuiusaropa Ha- HH 31 HaCTOTEI. KHeﬂoSTaTKaM cxe-
NPSOKEHHS KOMIIEHCAaUMOHHOro Thma. ~ Mbl OTHOCATCH HH3KMM K. II. A. H
3HauyuTe/IbHAsT UHEPLUOHHOCTD.

®eppopesonancHble cTabuausartopsl (puc. 14, 2) ucCnoab3ylOTCS LSt
cTabuIn3aliy NepeMeHHOro Hanpsixenusi. [TostoMy oBBIYHO OHH BKJIIO-
YalOTCs MeXK/y HCTOUHHKOM [IePEMEHHOTO HaMp i2KEeHHU sl U BLINP SIMUTEJIEM.
Ilpn TakoM Hcnoab30BaHHH (peppope3oHaHCHBIX CTAOMIM3aTOPOB MOBbI-
11aeTcsl CTAaOMJILHOCTL He TOJILKO BHINPSIMJIEHHOTO HAMpsiKEHUs, HO H
HanpsiKeHH sl HaKaJja, KOTopoe CHHMaeTcs C MOHMXKalouiel (HaKasbHOR)
0OMOTKH CHJIOBOTO TpaHcgopmaTtopa BepsaMuTesisi. @eppope3oHaHCHBI
CTabU/IN3aTOD MOXKeT MNOAJepKHBaTh HANpsiKEHHe Ha BHIXOIE C TOY-
HOcTbIO 70 +1% npu H3MeHeHMH BXogHOrO Hanpsixkenuss Ha +20%.
CylHOCTb KOMIEHCAIMOHHOIO MeToja CTaGM/AM3alHH CBORUTCS K
2BTOMaTHYeCKOMY PeryJipOBaHUIO BEIXOJHOrO HanpsikeHusi. Komnenca-
HUOHHBIE CTAa0HJIH3aTOPbl COCTOSAT M3 TPEX OCHOBHBIX 3JIEMEHTOB: UyB-
CTBUTEJBHOTO, YCHIHTRNBHOIO H HCTIOJIHUTENBHOTO, a TaKXKe HCTOUHHKA
3TaJIOHHOTO HanpsikeHus (puc. 15). B uyBCTBUTENLHOM 3/1eMEHTE BBIXOJI-
HOe HamnpsiKeHHe CPaBHHBACTCS C TAJOHHBIM (ONOPHBLIM) HaNpsizKEHHEM.
[lpy HOMHMHANBHOM BBIXOJHOM HAlpsIXKEHHW HA HAarpy3Ke HampsiKeHHe
Ha BbIXOJ€ 4yBCTBHTEJILHOTO 3JleMeHTa paBHO Hymo. Ecan e BhIXogHOe
HarnpAKeHHe OTKJIOHUJIOCh OT CBOEr0 HOMHHAJIbHOTO 3HAUEHHS, C BHIXO-
Ja uyBCTBHTENIbLHOTO 3JIeMEHTa Ha YCHJIMTENbHBIA jieMeHT Oyjer nmoja-
BaTbCSl YNpaBJsIIOLLee HaIpsKeHHe, paBHOE Pa3HOCTH JBYX Harmpsixe-
HU}: 3TaJIOHHOrO U BeixoAHOro. Ilocse ycuiieHns ynpasssioniee Hanps-
JKeHHe BO3JEHCTBYeT Ha MCIMOJIHUTENIbHBIH 3/eMeHT TaK, 4TO MNPH 3TOM
KOMIIEHCHPYIOTCS MPOUCLUEALIHE H3MEHEHHs! BBIXOJHOTO HaMpSIXkKeHUSs .
OcHoBHBble CXeMbl CTaOHIM3ATOPOB MMOCTOSIHHOTO HANpSI2KEHHS KOM-
NEeHCALMOHHOTO THMA NpPHBeJeHbl Ha puc. 16. DTH cXeMbl IHMPOKO NpH-
MEHFIOTCS JUIsi cTabuyM3alui TOCTOSTHHOTO HampsixKeHUs1 W OObIYHO
BKJIOYAIOTCS HA BBIXOJE BHIMPSIMHTEJbHBIX YCTPOHCTB, K KOTOPBIM

UCMOYHUK IMangHHO20
HANPAXEHUA
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NpeNbAB/SIOTCS NOBLILIEHHbIE TPeOOBaHUs B OTHOIIEHHH CTaGHJIBLHOCTH
BBINP IMJICHHOTO  Hanp SKEeHU 1.

OcHOBHBIM MOKa3aTesieM, XapakTepu3yiomuM paGoTy JwoGoro cra-
6unusaropa, siBasiercsi KoaguuueHt cTabuansanyn, NpeicTaB/IsIoLIH il
coboii OTHOIIEHHe OTHOCHTEJIbHOrO H3MEHEHHS HaNpsiKeHHS Ha BXOJe
K OTHOCHTeJILHOMY H3MEHEeHHIO HanpsixKeHHs (TOKa) Ha BhIxoge ctabu-
JH3atopa.

- b
R, [] 0= Rl | U
t CZ
el all | o]
Uy I3
' . ’ U
&,,,,G@ﬂ p@ G U
AR & { 3
i g

Puc. 16. OcHoBHble CXeMbl CTaGHJ’lHSaTOpOB NOCTOSAHHOIO HAINpPsAXKEHUs KOMIIeHCa-
LUHOHHOIr0 THNa:

a — cxXemMa 3JIEKTpOHHOro CTaGHﬂHsaTOpa. 6 — cxema NOJYNPOBOJLHHKOBOTIO craﬁnnusaropa.

Kospdpuuuentol cTabunMsanid 1o HanpsikeHHI0 Kery M TOKY
Kcr(i) paBHbI

Kc-r w = AUax :AUBNX .
UBX UBHX ’
AU Al
Kew =0 T 2-)
rne Uy n Uy, — HOMHHA/NbHBIE HaNpsiKEHHsS Ha BXOJAe M BBHIXOJe
crabusnusaropa;
AUy 1 AUy, — M3MeHeHHsl HampsiKeHHH Ha BXOJE W BBIXOJE CTa-
6unnsaropa;

I, — HOMHMHA/ILHBIH TOK Ha BbIXOJ€ CTaGH/IN3aTOPa;
Al — ¥3MEHeHHS BBIXOAHOIO TOKA CTaGU/IM3aTOpPa OT HO-
MHHaJBHOTO 3HaueHHus.

Kostduumuentsr crabuinsaiuy ciyKaT OCHOBHBIME KPUTEPHSIMH A5
BbI6Opa pauMOHaIbHOI CXeMbl CTabH/1M3aTOPa U OLEHKH €e MapaMeTpoB.
BriGop cxembl cTaGuu3aTtopa Bo MHOTOM 3aBHCHT TaKKe OT BeJHUHH
BbIXOJHOrO HamnpsKeHUs U TOKa, JOMYCTHMOH HHEPLHOHHOCTH, MyJbCa-
IHH, XapakTepa Harpy3KH, K. M. A., HAJEXKHOCTH H T. .

Crnenyer yuyecTb, YTO KOMIEHCALHMOHHBIE CTaGHAN3ATOPbl HMEIOT
3HauUTebHO Goslee BHICOKMI KOIDHUIHMEHT CTAOUIM3ALMY 10 CPABHEHUIO
C napameTpUUYeCKHMH.

Onnako cxeMbl KOMIEHCALMOHHBIX CTaGHJIH3AaTOPOB OGBIYHO 3Ha-
UHTEJBHO CJIO2KHEe CXeM MapaMeTpPHYyecKHX CTaGH/IM3aTOPOB. Bosbuma
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JOCTOMHCTBOM BCEX CTaOHJIN3aTOPOB, COZEPIKALIUX 3JIEKTPOHHBIE HJIII
NONYNPOBOAHHKOBBIE 3JIEMEHTHI, a TaKKe CTabUJIN3aTOpOB CO CTabuJHu-
TPOHAMH SIBJISIE€TCS 3aMETHOE YMEHbLIEHHE MYIbCAlUH BBIXOJHOTO Hanps-
KeHHs!, 0OyCJIOBJEHHBIX KPaTKOBPEMEHHBIMU H3MEHEHHSIMH BXORHOIO
HanpsKEeHUs U TOKa HarpyskHu.

HauGoabimmii K. 1n. J. UMEIOT NOJYHNPOBOIHHKOBBLIE CTabUIM3aTODPHI
(mo 60—70%). K. 0. A. 3N€KTPOHHBIX CTAOHIH3AaTOPOB HECKOJILKO MEHb-
e, a napamMeTpHuecknx CTabHIN3aTOPOB CO CTAOMINTPOHAMHU U OapeT-
Tepamu coctaBasier 30—40% . Peppope3oHaHcHble cTaOUIN3aTOPHl HMe-
10T K. 1. 1. nopsiska 60—70% , onHako HU3KUI KOI(HUIHEHT MOILHOCTH
(0,6—0,7) TIPUBOJUT K 3HAUHTEILHOMY YBeJHUEHHIO notpebssieMoii oT
CeTH TOJIHOM MOIIHOCTH.

[lo HagexHOCTH HauJyullie NMOKa3aTelH HMMeIOT NOJYyNPOBOJHHKO-
Bble CTaCHJIN3aTOPHL.

Mo1HocT Ha BBIXOJE 3/€KTPOHHBIX W HOJYNPOBOAHMKOBBIX CTa-
OHM3aTOPOB OrpaHUUHBaeTCs NpejesbHO JOMYCTHMOH MOMIHOCTBIO pac-
ceslHMSl Ha JlaMnax ¥ MOJyNpPOBOAHMKOBBIX NpuHOOpax, BXOAAIMX B
cxemy crabuansatopa. [Ipu Hcnonb3oBaHuy COBPEMEHHBIX 3JEKTPOHHBIX
J1aMIl ¥ IOJYIPOBOJHHKOBBIX NPHOOPOB CTaBUIH3aTOPEl MOTYT HMETb Bhi-
XOJHYIO MOIIHOCTh JO HECKOJbKHX COTeH BaTT. MOIIHOCTb Ha BBIXOAE
rasopaspsiiHplX CTabMJIM3aTOPOB CO CTAOU/IMTPOHAMM OrPaHHUMBAETCS
npefiesIbHO AOMYCTHMBIM TOKOM CTaCHJIMUTPOHA M OOLIYHO He MpeBblllaeT
2—3 em.

2—2. MPUMEPbL! PACHETA CTABHJIMSATOPOB
HAMPAXEHHWA H TOKA

Mpumep 4. Pacuet rasopaspspHoro
ctabuausatopa co ctabunurpoHom

3adanue: Paccuumame e2asopadpsdwnsiti cmabuausamop (puc. 14, a)
no caedyrowum UcxoOHoiM OaHHbIM: 1) HOMUHAABHOE HANpANCEHUE HA
8o1x00e cmabuausamopa Uy, = 300 6; 2) HOoMuHarbHbLi MOK Ha2pY3Ku
1o = 20 ma; 3) omKioHeRUe HANPAIKLEHUS HA 8x00e cMAbUAU3AMOpa om
HOMUHANLHO20: 8 CIOPOHY NOBbUUEHUS HaANPAXeHUs a,, = 5%, 8 cmopo-
HY ‘noxuscenus Hanpsascerus b, = 10%; 4) donycmumeie omxioHeHus
cbzxoano;'o HAnpascerus Cmabuiu3amopa 0n HOMUHAALHO020: A yyy = by =
= 1% 5) Oonycmumote 0mMKAOHEHUA MOKA HACPYSKIL OM HOMUHAALHORO:
8 cmopoHy yeeiudernuss moxa ¢ = 15%, & cmopony ymenviuenus moka
d = 15%

B pesynbrate pacuera TpefyeTcs onpeienuTb TUN CTabHIHTPOHA,
Heo0Xo4MMOe HanpsiKeHHe Ha BxoJle cTabiiiu3atopa UB\, BeJIHunHYy 6aj-
JIACTHOTO COMpPOTHBJEHHS R;, a Takke HOMHHa/bHbIA (/;), MUHHMAb-
HBIA (/crpun) B MaKCHMaNbHBIA (/o yaxe) TOKH, NPOXOASIIHE uepe3 CTa-
OUANTPOH M obecrneuyBalOlIMe HOPMATbLHBIA peuM ero paboThl.
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MOPAALOH PACHETA

1. BuiGupaem tun crabunutpora. OCHOBHEIE mapameTpsl CTaGHAUTPO-
HoB npuBefeHsl B Tabsn. VIII. BriGop crabuautpona npousBoiuTest Ha
OCHOBaHUHU 3ajlaHHOro 3HaueHus Ug,,. VI3 Tabnuubl BUAHO, 4TO HH OLMH
13 CcTabUJUTPOHOB He MoxeT obecneuuTh Hanpsixenue U,,, = 300 s.
[ToatoMy npHXOAUTCS COEAMHATH 1ABa CTaOUJIMTPOHA INOCJENOBATENBHO.
Hnsa ysenuuennst xospduuerta crabuau3aluy caefyeT BuOUpaTh CTa-
OHUJUTPOH C BO3MOXKHO MEHbIUMM 3HaueHHeM BHYTPEHHEero CONpOTHBJE-
#us R;. Ias Hauwero npuMepa HaunGoJsiee MOAXOASIUMH SIBJISIIOTCS CTa-
Gunurponsl Tuna CI'IIT.

[MTapametpsl ctabunutpona CI'lIT: Hanpsixenue ropenus U, = 1508,
Hanpsikenue 3axurauuss U, = 180 6, BHyTpeHHee COMpOTHBIEHHE
R; = 160 om, npefenbl U3MEHEHUs TOKa uepe3 CTaOHAMTPOH [craum ——
= Jermaxe = 5—30 ma. ns 1BYX nocieloBaTebHO COEJMHEHHBIX CTa-
6uautponoB CI'lIT: U, = 300 ¢, Us = 360 6, R, = 320 om, [cr.um——
= Termae = 5 + 30 ma.

2. TpebGyemoe 3HaueHHe Koa(pdHuUMeHTa cTabUIH3aLUu ISl AAHHOH
cxeMbl HaxoJuM 1o dopmye

_ @ex Tt bax )
KCT = Appix + bBb{X ’ ( 2)
[MoacraBassi B dopmyay (2-2) uucieHHble 3HAYEHHS, MOJYUHM

5+ 10
Kcr(u) = l——:__l' = 7,5-

3. TlpoBepsieM BO3MOXHOCTb 3a)kuraHusi crabuaurpona. as 3a-
XKHUTAHHS JIOJKHO BBINOJNHSITHCSA YCJIOBHE

UCT (l— bB‘( \'

U 100
Kc‘l‘ (u) * Isux < (Kcr(u) * IBle)MaKc = 3

(2-3)

R, c
e (1 o5
W3 Bripaxenns (2-3) HaxomuM (Ker @y -+ {ouy) ke
300 (l 10 )
360 \"~ 100 0,75
(Kcr(u) * ]BNX)MaKC = 320 15 = 1,22 = 0,614 a.
300 ( 100 )

ockonbKY Ker iyl gux= 7,5 - 20 - 107> = 0,15 a, 10 ycnosue (2-3)
BBINOJTHSIETCS]

Kc'r (u) * Ismx = 0,15 a < (KCT (u) ° ]Bux)maxc = 07614 a.

4. HaxoanM MakcuManbHOe 3HaueHHe KoadduuueHTa crabu/M3a-
uuy cxemel. Brauasne onpenensieM 3HaueHHe Kcr (4) wael
(KcT (u) ° Tpix)maxe 0,614

KCT (1) makel = Toms = 2. 10:,. = 30,7. (2-4)
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3aTeM HaXOAUM 3HaueHHe Kcr(uymaxee MO opmyse

by Y b
Uer [1 _Jex  Her (4 Iex ]
100 U 100
Ker (1) Make 2 =— R, -1 2 ( ) s (2-5)
i

CT.MHH.JON

rAe /crmun.non — MHHHMAJIBHO JOMYCTHMOE 3HaueHHe TOKa uepe3 cTabu-
JIUTPOH, a.

Bo n3bexaHnne HexesaTeabHBIX GPOCKOB TOKAa B HarpysKke cjefyeT
BbIOHpaTh pacyeTHble mMapaMeTphbl CTabHJAHTPOHA He Ha mpegene. Tak,
Jsl CTaBUJIUTPOHA, Y KOTOPOTO /cryuw = O M@, BEIOMPAIOT TAKOH pexuM
paboThl, yToOGH TOK uepe3 Hero Obli He Huxke 7 ma. Takum obpasom,
NpUHUMAEM [cryun.pon = 7 ma. VI3 dopmyasl (2-5)

10 300 10
K . 300 [1— 100 360 ('_ 100 )] - B _ 9
CT (4) MaKe 2 390 - 7. 10-3 2,24 ’

B kauecTBe pacueTHOro npiHHUMaeTCs! HauMeHblLee U3 3HaUeHHH K cr (u) makc!
UK Ker ) maxe2- TaK Kak Ker () mare2 << Ker (u) makel, TO MAKCHMAaJIbHOE 3Ha-
yeHne Ko3(HLHEHTa cTabUIM3aLUH CXeMbl MOXKeET ObiTh
Kc-r (4) make — Kcr (u) makc2 =— 20.
Heo6xoxuMo, uToObl 3HaueHue K, (), Ha#jaeHHOe no gopmyne (2-2),
He npeBhIaN0 3HaueHHe Ker. (u) mac
KCT (u) < Kcr (u) makc (2‘6)

Ecnu ycnoBue (2-6) He BoinmosHsieTcsl (BCJeACTBHE HeoOecrieyeHHst
3aXKHTraHusl crabunautpoHa (2-3), nubo BeaeacTBHE Jer v << Lerm.zon),
To TpeGyeMblil cTabUAM3aTOP CHOPOEKTHPOBATb Heab3sl. Jlas Hawero
npuMepa ycaoBue (2-6) BrimosHsieTcs

Kcr (w) = 7,5 < Kcr (4) make == 20.

5. OnpegmensieM MHHUMaJbHOE 3HaueHHe Ko3(dHuueHTa cTabuiu3a-
LMK cXeMbl Mo GopmyJie

apx Uer . bex |
K B U"[”“ 00— U, ' oo }]
CcT (4) MUH — C—{-d
R; [lcr.maxc_lﬁblx( 100 )}
5 300 10
300 |1+ — (1— _ )
0
_ [ 100~ 360 100 ] 7 @7

- X —3 __oq. _3/]5—;—15
320[30 10° —20 - 10 { = H

Inst Toro, uTtoBbl MOXKHO ObLIO CIPOEKTHPOBATL Tpedyembili cTabH-
JIU32TOp, HEOOXOAHMO BBINOJIHHTH YCJIOBHE

KCT (u) < KCT () MHH. (2'8)
Ilna Hawero npumepa ycjoBue (2-8) BbINOIHAETCS

KCT (u) == 7,5 < Kcr (1) M — 11~7
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6. IIpoBepsieM BbiMONHEHHE Yyca0BHS (2-3) MM  MUHHMAJBHOTO
3HaueHUs1 Ko3pdHIMeHTa CTabUMH3auHH CXeMbl
Kcr (u) MuH * [BHX = 11,7 . 20 N 10_3 = 0,234 < (Kcr (uy ° iaux)makc =
=0,614.
7. OnpepensieM OCHOBHO!M pacueTHBIl mapaMeTp CXembl 1
1

n = —
Uer (l— bex )_KcT(u)Mnn 'Ri'lsbxx(l i.)
Us 100 Uer 100
1
= 7300 10\ 117-30-2-10% . 15 ~2,1. (29

8. Haxoaum HeoGxoAsMoOe 3HaUEHHE HaMpsXKEeHH ST Ha BXOJe CTabHJIH-
3atopa

Ugx = nlg = 2,1 - 300 = 630 8. (2-10)
9. OmnpenensieM TOKH uepe3 crabuauTpoH. HoMmuHanbHEIE TOK
. (n— 1) Uer (21 —=1)-300 3
fer = 7 Koy - Re % = 21 TL7- 320 —20-107=
=22.10"% a =22 una. (2-11)

MuHHMaJIbHBIA TOK

_ Uer bex 1 ¢\
ICT.MHH_ K RZ (l'— 100 —"n—)"_]Bblx(l + 100 -

cT (#) MuH ~
300 10 ! _af 15\
=11,7-320(1_ 100 _'§,T)_20' 10 3(1+ 100 ) —
= 0,011 a= 11 ma. (2-12)
Heo6xo0a1mo, uToOh!
]CT.MPIH >/ ICT.MHH.AOH‘ (2-13)

Ins Hamero nmpuMepa ycsoBde (2-13) BelmonHsiercst
iCT.MHH =11 na > ICT.MHI{.AOH =7 ma.
MakcumainbHbli TOK

- Uer Apx 1 [ d_’ —
orwae = gL ( |4 —7)—15,,,x (1 — 5] =
300 5 1 s 15\
T 11,7320 (1 T 100 —2,_1)_20' 10 3(1 ~ 7100 )—
= 0,029 a = 29 ma. @1
Heo6xoa1M0, uTOBHI
]CT.MaKC < ICT.ch.Aon . (2'1 5)
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IlpoBepsiem BbInosHeHue ycsoBus (2-15)
ler maxe = 29 ma < Ier yake.non = 30 ma.

Taxum oGpasom, HaiiaeHHbIe 3HAUEHU ST TOKOB [ ey ¥ { cr.makc HE BBIXO-
IAT 3@ Npefieslbl TOKOB, JONYCTHMBIX AJ151 BLIOpAHHOTO THIA CTaOHJIHTPO-
Ha (5 1 30 Ma COOTBETCTBEHHO).

Ins obecneueHnsi OJAHOBPEMEHHOrO 3aXKHTaHHs CTaOUJIHTPOHOB
(ypaBHHBaHHUS UX BHYTPEHHHX CONPOTUBJIEHH ) NMapaJ/IesbHO KaXKAOMY
M3 HUX OOBIYHO BKJIIOYAETCsl IIYHTHPYIOLIee CONDOTUBJIEHNE R, NOP KA
200—300 xon. Io Taba. VII BeiGupaeM pe3ucTOpbI C CONPOTHBIIEHH MU

’ "
Ry = Ry = 300 xom. MoIHOCTb 3THX PE3UCTOPOB MOXKHO OMNPeNeNHTDb
r

— Xy + 1o (I)OpMyJ'Ie
Ry 75¢ - 2
il /IR é’[’;:: (%i )
lont soox M Py =Py =-"—=
Use=6308 22ma | ﬂ( m w RI.U
crin [I/Jm,( 1802

Puc. 17. Cxema rasopaspsigHoro cra- B kauecTse conpOTHBJIEHHﬂ R;u )54
Gunuaaropa co ;?p(ﬁ;ﬂ’fpo“w (i mpk- R, MOXHO HCIIOJb30BATh PE3HCTOPHI
tuna MJIT-0,25.
10. OnpegnensieM BeaMuuHy 06ajy1acTHOrO CONPOTHBJIEHHA
Rs=Kerwymmn - - R, = 11,7-2,1-320 = 7862 om. (2-16)
[To Ta6n. VII BeiGupaem pesucTop ¢ conpotuBnerueM Ry = 7,5 Kom.
MouHocTs, paccenBaeMasi Ha pesuctope R;, paBHa
Prg = (Ier.waxe + 1oux)? Rs = [(29 4 20) - 10=°] - 7,5 - 10° = 18 6.

B xauecTse conpoTHB/EHHS R; MOXXHO HCNIONB30BaTh IPOBOJIOYHBI 3Ma-
AupoBaHHbIH pesucTop THna I19B-20 (Momnoctbio 20 6m).
11. Haxoaum K.nm.A. ctabuiusaropa

K - ; 11,7 320 B
nz_%(—-ﬂiL_'TJR_'IB"“—T—T"?OO_'%' 10-3 —
= 0,224 (22,4%). 2-17)
12. TpoussoauM NpOBEPKY pacCUMTAHHOrO pexkuma paboTh CTa-

6usausaropa.
Vismenenue HanpsiKeHHsl Ha cTabHJIMTPOHE B mpouecce paboThl He
TnpeBblILIaeT

AUCT = AICT . Ri = (Icr‘makc - ]CT.MHH) R[ = (29—' 11) X

x 10—3. 320 = 5,76 s. (2-18)
YuuteiBas, yTo
Qppix + bsmx
AUcr =U;— 100 2- 19)
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HaxoJum

Bus + b = 99T+ 100 = 270 100 = 1,929

Haiinennoe 3nauenue ag,, + by,= 1,92% He mpeBbimaer 3ajgan-
Horo (2%). Takum oGpa3oM, crabusansatop obecrneurBaeT HeOOGXOHH-
MYIO CTaOHJIbHOCTb BBIXOJHOTO HATP SIXKEHHS.

13. CocraBasieM cxeMy paccuMTaHHoro crabunausatopa (puc. 17).

Mpumep 5. Pacuer ctabunusatopa HanpameHus
C HKPEeMHKEBbIM CTABUNNTPOHOM

3adanue: Paccuumame cmabuausamop HQ KpemHUesom cmabuiumpo-
e (puc. 14, 6) no caedyioujum ucxoOroim Oanuoim: 1) HOMUHAAbHOE
Hanpascerue Ha soixode cmabuaruszamopa U= 10 6; 2) nHomurarbHblil
mox Hazpysku 1., = 10 ma; 3) donycmumoe omiioHeHUe HANPANCEHUS
Ha 6x00e cmMabUAU3AmMOPa Om HOMUHQALHO20 6 CHOPOHY YBeAUdeHUs U
ymerbueHus ay= by, = 10%; 4) donycmumoe omxionerue Hanpsice-
HUSL HG 6b1X00e CMAOUAUBAMOPA Qg = by, = 0,5%; 5) donycmumeie
OMKAOHEHUSL MOKA HAZPY3KU 0Nl HOMUHOALHO20 8 CIMOPOHY YBSAUYEHUS
(c) u ymenvwernusn (d) ¢ = d = 50%.

B pesyabTate pacuera HeOGXOAMMO ONpPENEJNHUTb THII KPEMHHEBOIO
CTaGUIUTPOHA, HampsikeHHe Ha Bxoje crabusinsaropa U,,, BelHUHHY
6annacTHOrO COMNPOTUBNEHHS R, a TakxkKe MAaKCUMaNbHYIO BEJHUMHY
TOKa /cr.yaxe, MPOXOASILErO yepe3 CTaGHIHTPOH.

NOPAALOH PACHETA

1. Bribupaem TN KpeMHHeBOro cTabumurpoHa. OCHOBHbIE MapameTphl
KpeMHHEeBHIX CTaOUJIUTPOHOB npuBefeHbl B Taba. 1X. Brifop crabusau-
TPOHA MPOU3BOJUTCS Ha OCHOBAHHUH 3afaHHOro 3Hauenus U,,,,. Jns oGec-
neuennst U, = 108 + 0,5% MoxHO BhOpaTh CTaGHAMTPOH THMA
810 ¢ napamerpamu:

HOMKHajbHOEe HanpsikeHue crabunusaunu U, = 9 = 10,5 6;

HOMHHAJMbHBI TOK crabunusauuu /., = 5 #sa;

MAKCHMAJbHbIA TOK cTaOUMU3AUMK [cr pakenon = 26 Ma@;

JIMHAMHUECKOe CONpOoTHBeHHe R, = 12 om.

2. OnpegensieM TpeOyemoe 3HaueHHe KoadduuneHTa crabuan3auni
no gopmyiae (2-2)

Gnx by 10410

Kerw = Gomx + bemx 0505 20.
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3. Haxoaum makcuManbHoe 3HaueHHe KO3(ppUUHEHTa CTAGUAM3ALHH

Vs (1 — 25

[/BMX(I + —1%6—) +/cr] <Ry N

Kc-r (u) Mmakc —

10

_ (7o — 375 (2-20)
50 PSS

[10(1+——100 )+5] 10-3. 12

Benuunna Ker (4) maxe 20/2KHA OBITh GOJIbILIE HEOOXOAHUMOTO KO3(dHULH-
enrta crabunusanun K ) He MeHee uem B 1,3 —— 1,5 pasa

Ker (u) Make 2> (1,3 - 1’5) Ker (w)- (2'21)

Ecny 310 ycJioBHe He BHIMOJIHSETCS, CIEAYET UCIOJIb30BaTh 00JIee CJIOK-
Hble (ABYXKacKalHBE) CXeMbl CTabHJIM3aTOPOB.
Jns Hawero npumepa ycaoBue (2-21) BuImosiHsieTCs, TaK Kak

Kcr(u) Make — 37,5 > (],3 - 1,5) Kcr(u) = 26 ——30

4. OnpepnensieM HeOOXOAMMOE 3HaueHHe HaNpSKEHHs Ha BXOJe CTa-
6unusaropa

U, = Uppix . 10 _
TR ] )
100 Kc-r (u) makc 100 37,5
= 23,6 s. (2-22)
5. HaxoauM Benuuuny 6asnacTHOrO CONPOTHBJEHUS
bax 10
R . UBX (l——lo—o—)—uaux . 23,6(1_W)~—]0 _
6 c * - 50 3 -
Tox (1 + ~g57) + fer [10(1 + ~gg-) +5] 10
= 562 om. (2-23)

ITo 1a6a. VII BeiOupaeM pe3ucTop ¢ conpoTHBieHHeM R; = 560 om.
6. HaxomuMm MakcuManbHBII TOK CTabUJIUTPOHA

. d
Lo yane = Ior + [Ebl.\(l —}_-_IET)_[B"‘X (1 7100 ) T

/Ay 1 bpx
K (1) mak
. [(1— 180)+Iu]( 00| Rerwume (2-24)

i A b,.
[1 _TES> Kcr(u)
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[ToncraBnssi B opmyny (2-24) uncneHuble 3HaueHHsT BXOASIIMX B Hee
BEJIMUMH, IIOJYUHM

50 50
Ter vake = 5 + 10(1 +W)_ 10(1 _.W.) +

0
(—I—IQ)LO—IQ-) . 37,5

(1__1‘(?0_)-20

+[10(1+—15-°—)+5

= 23,3 ma.

Heo6xoznmo, utobbl HaiiieHHoe mno ¢opMyne (2-24) 3HaueHHe TOKa
Icr.make HE TIPEBBINIATO BeMUUHHY [crmaxc.gon AJTST BBIODAHHOIO THIA CTa-
O6unuTpoHa

*
2

A

+
6 {13
]CT.MaKC < Icr.mkc‘non. (2'25) 1 Ry 560 \'
Icm lpr
Ins nawero npumepa yciosue (2-25) J'=2355 2608 Ua100 []
BBINOJIHSIETCS, TAK KakK 23 >

H

]crAMaKc = 23,3 ma < 11

< Icr.MaKc.non = 26 ma. Puc. 18. Cxema crabunuszatopa Hanps-

y JKE€HHsl C KPEeMHHEBbIM CTaGHJ'lHTpOHOM
TOYHSIEeM MOLIHOCTb, PaccenBaeMylo (x npuvepy 3).

Ha pesucrope Rj,

Pry = (Ipux + Termanc)® - Rg = [(10 + 23,3) - 10—%]* - 560 = 0,53 em.

6
B kauectBe compoTuBIeHHSt R; MOXKHO HCIIOb30BaTh Pe3HCTOpP THMA
MJIT-1.

7. CocTaBisieM 3/E€KTPHUYECKYIO CXeMy pacCuMTaHHOrD cTabuiusa-
Topa (puc. 18).

Crnenyetr OoTMETHTb, YTO B cTabuiu3atopax, NpejHa3HAUEHHBIX MJIs
paboTsl B HHTepBaJse TeMIeparyp, HeOOXOAHMO NMPeyCMOTPETh TeMmIepa-
TYpPHYIO KOMIIEHCALMIO HANpSKEHUS KpeMHHeBOoro crtabuiautpoHa. Tak,
a5t ctabunutpoHoB Tina JA808—[1813, nuMeomnx noI0KUTEAbHbIA TEM-
nepaTypHbIH KO3(OhULHEHT, HAnpsiKeHHe CTabHIN3alUK NpH TOBbILIEHHH
TemIeparypbl Bo3pactaer. [103ToMy AJ1s1 KOMIEHCALHMH MOXKHO MOC/efo-
BaTeJIbHO C KPeMHHEeBbIM CTaOMJIMTPOHOM, pabOTaloLiMM NpPH 0OpaTHOM
HamnpsiKeHHH, BKJIIOUHTb B NPSIMOM HanpasieHHH 2—3 JONOJHHTEeNbHbIX
KPeMHHEeBbIX CTaOHJIMTPOHA MM OOLIYHBIX repMaHHeBBIX AHOJa (HampH-
mep, tuna JA7A—J17)K). TemnepaTypHblil KO3(hdHIHEHT TAKHX KOMIIEH-
CHPYIOLUX 3/IeMEHTOB OTpHLaTesNeH, YTO MO3BOJISIET PaCLIMPHTb HHTEp-
BaJsl paboulx TemmepaTyp cTabuan3aTtopa Npy COXPaHEHHH ero OCHOBHBIX
CBOHCTB.
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Mpumep 6. PacueTt ctabuansartopa ToKa
c GapeTTepom

3adanue: Paccuumames cmabuiudamop moka ¢ Gapemmspom 04s
numanua yenel HaAKAAQ mpex 3NEKMPOHHbIX AAMN, KAXCOAS U3 KOMOPLLX
umeem Homuraabuoui mok naxkasa I, = 0,3 a npu Homunarbrom Hanps-
acenuu Harkara U, = 6,3 6. OmkaoHeHue 6x00HO20 HANPANCEHUA OM
HOMUHAAbHO20 (8 CIOPOHY YEEAUHEHUS U YMEHbUUEHUR) Ay, = by = 10%.
Humu narkanra aamn coeOunersr mexcdy coboLl napaiiensvro.

norPAAOHK PACHETA

1. Buibupaem Ttun OGaperrepa. Ilpy mapansiensHOM —BKJIIOUEHHH
HUTeH Hakana JlaMn oOlKH TOK Harpysku

IBHX = IH1+ IH2+ IHS = 0,9 a.
HaHpﬂ}KeHHe HakKana g BCeX JaMIl OJUHAKOBO
Upe = U, = 6,3 6.

Baperrep BK/iouaeTcs B ILeNb IOCAEJOBATENbHO C HArpy30UYHBIM
comnporusieHuem (puc. 14, ). CnefoBatesnbHO, OH JO/KEH KMETh HO-
MUHA/IbHBI TOK O6apeTTUpPOBaHHS, PAaBHBI TOKY HArpy3ku (/s.uom =
= [, ). OcHoBHBe mapameTpnl OaperTepoB mpuBefieHn B Taba. X.

Ecnu Her nopxopsiiero tuna 6aperrepa noj 3alaHHblid TOK HarpyskH,
TO BHIOUpAIOT 6apeTTep Ha O6OMBUIMI TOK, @ HarPy304HOe CONMPOTHBJIEHUE
INYHTUPYIOT aKTHBHBIM CONPOTHBJIEHHEM, BeJIHYMHA KOTOPOrO Paccyu-
ThIBaeTcsl o opmyJe

UBHX

[6.HOM — Ipux

Rm=

Ecnu ke TOK Harpyskd NpeBbllIaeT HOMHHANBHBIA TOK GaperTepa,
TO MOKHO COEIMHUTD IBA WJIH HECKOJbLKO OJXHOTHIHbLIX 6apeTTepa mapasn-
JIeJIbHO APYT APYTY C TeM, yToObI

2]ti.l-xoM >/ [Bux~

HanpsikeHus, npuk/aabiBaeMble K 6aperTepy, HOMKHBI GHITh TaKH-
MH, 4TOObI YAOBJIETBOPUTH TPeGOBaHHU S cTabHAN3aLHUN U 0becneunTh Hau-
Gosbliee 3HaueHue K. 1. A. crabunusaropa. [TosToMy nx MOXKHO BbIOpaTh
HanMeHbIUMMH Y TeX 6apeTTepoB, KOTOphIe YAOBJIETBOPSIOT HO TOKY 0Oa-
peTTHPOBaHHSI.

Inst Hawero mpumepa HauboJiee iesnecooGpasHo BhOpaTh Gapertep
(cM. tabn. X) tuna CT-2C (npu nmapajiebHOM BKIIIOUEHHH HUTEH Ha-
Kana Gapertepa).

BrmuceiBaem n3 tabn. X faHHble BhiOpaHHoro Gaperrepa:

(2-26)

Ts.uon = 1000 ma; IG.MHH.ZLOI'IZQSO ma; Ié.ma«:c.non = 1050 #ma;
Usuon = 8 6; Ué.wm.non =6 8; Us.makc.non = 10 8.
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HomunaneHslit  Tok GaperrHpoBanusi 6aperrepa CT-2C (/s.uym=
= 1000 ma) HecKoJIbKO npeBbliaeT Tok Harpysku ([, = 0,9a =
= 900 ma). [MTosToMy HeoOXOAMMO MapanMeNbHO HUTSM Hakajia Jami

™ 0,3

BKJIIOYHTb LIYHT C CONPOTHUBJCHUEM Rm = = ==
[6.nom_ ]Bux 1—0

= 63 om.
[lo taba. VII Buibupaem pesucrop R, = 62 om. MommHocTp, pacr=r-
BaeMas Ha pesucrope R, cocTaBjser

PRm = (Is.uom — o) Ry = 0,1* - 62 = 0,62 em.

B kauectBe conpoTuBNeHus R, MOXKHO HCIIO/Nb30BATh PE3UCTOP THMA
MJIT-1.
2. Omnpezensiem najgeHde Hampsi:KeHHs Ha OaperTepe NpH HOMHUHAJb-
HOM HamnpsKEHHH Ha BXOJe:
Ug.vake * b5x + Usg yun - @ 10-1046-10

Us = o T b = 0110 =8 6. (2-27)

3. OnpenensieM HOMHHaJbHOE 3HAueHUe BXOAHOIO HampsKeHHd IO
topmyae

Up=Us+Upy=8+63=143¢. (2-28)

4. I'IpOBepﬂeM HanboNblllee U HauMeHblilee HanpsxKeHue Ha 6apeT-
Tepe NpH U3MEHEeHWH HanpsKeHUus CeTH

Apx _ 10 . .
UG.MaKc = UBX (l + 1_00“) - Unux = 14,3(1 + '—l(‘)(—)-) - 6,3 = 9,4?282,9)
b« 10

Uﬁ,Muﬂ = UBX<1 -—W)_UBMX = 14,3(1 —*-1—00'>—6,3 =

— 6,57 6. (2-30)

Hatinennsle 3HaueHUA Us yake U Ug.yun HE BBIXOAAT 32 Npejenbl Ha-
npsixkeHui, JONYCTHMbIX Ans BbiOpaHHoro tuma Oapertepa CT-27°
(10 1 6 8 COOTBETCTBEHHO).

5. Haxonum JauHamuueckoe compoTuBjeHUe Oaperrtepa

U6.MaKC‘A0ﬂ — Ug.vun.zon 10—6 ’
R, = — Torgm0 o= = 40 ox. (2:31)

16.MaKC.ZLOI'I - IG.MHH‘AOI'I

6. Onpe;(enﬂem cpeAHee CTaTHYECKOE COMNPOTHBJACHHE 6apeTTepa

. 05 (Uﬁ.maxc.non +U

R = Samngon) _ 050048 _ g 5, (.39

1000 - 1073

[G.HOM

7. HaxoauMm xo3dduuHeHT cTabuau3aniy Mo TOKY

L= RatRa 9.
KCT () == RCT+RH ’ (2 33)
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U 6,3
rie R, — conportupienue HAarpysku (R, = —2% = = =7 om).
BbIX ’

[Moncrasnsis B opmyay (2-33) uucieHHble 3HaueHHs, MONYUHM
0IE7_ 314,

8L7

Kao =

8. OmnpenesisieM OTHOCUTENbHblE H3MEHEHHs HaNpSKeHUs Ha Ha-
rpyske

AU _ o @ bee  E10 4 300 (234
UBblx - T Kc-; @ KcT o 3’14 - j: 9 - /0~ ( )
/1,) gi) . s
1 U,a —l;,;, ! Puc. 19. Cxema crabunu3atopa TOKa C
= GaperrepoM (K npumepy 6).
3o W a9al

{ ll}w

9. HaxomuM K. m. A. crabuju3atopa

n= PBHX — Um:xx ° leux — 6,3 . 0,9
Psx Usx * Ig oM 143 -1

=0,4, (2-35)

uin 40%, BKOYas pacxXol SHEPTMH B ILUYHTHPYIOLIEM COMPOTHBIIE-
HUU R,

10. CocraBnisieM 3JI€KTPHUECKYIO CXeMY PacCUMTAaHHOro crabuiusa-
Topa (puc. 19).

Mpumep 7. PacueT deppopesoHaHcHoOro
ctabunusatopa HanpAMeHus

3adanue: Paccuumanmo ¢eppope3oHanCHbIl cmaduiu3amop no cxeme
Ha puc. 14, e 042 numManus 31eKMPOHHO20 Yycmpoticmsa, nompebAsoule2o
mowHocms P = 240 ea. BxoOHoe nHanpsscernue (Hanpssicerue cemu nepe-
MEHHO20 MOKa) Modxcem udmersmoca @ npedesax 180 —— 240 6. Yacmoma

cemu f = 50 ey. Homunaivroe Hanpsxicerue Ha 6bixo0e cmabuiuszamopa
Upux = 220 6.

®eppope3oHaHCHbI cTabuausarop (puc. 14, 2) COCTOUT U3 HaCLILLEH-
Horo aBroTpaHchopmatopa AT 1 HeHachlleHHOTrO Apoccenss [p ¢ AByMs
o6MoTKamu : ocHoBHO# W, 1 KoMneHcaunoHHoi W,. OOMOTKa HachlilleH-
Horo aBToTpaHcdopmatopa ¢ KoHfeHcaTopoM C ofpa3syeT napanieabHbii
KojiebaTeNbHbI KOHTYP, HACTPOEHHLIH Ha 4acToTy, OJM3KYI0 K yacTote
cetd. Pacuer cxeMbl CBOAMTCS K OMpEJENEHHI0 OCHOBHBIX KOHCTPYK-
THUBHBIX NapaMeTPoB aBTOTpaHchopMmaTopa H Jpoccesis, a TaKXKe K Bbl-
6opy BeJIHUMHLI KOHIeHcatopa (eppope30HAHCHOro KOHTYypa.

44



NMOPAALOHK PACYETA

1. OnpenensieM pasmephl cepieuHHka aBToTpaHcdopmatopa. Ceue-
HHe cepieuHHKa aBTOTpaHcdopMaTopa

Sar = 1,3V P = 1,3)/240 = 20 cx2. (2-36)
[upuna cpennero crepxus II-o6pasHoro cepaeuHnka
a=0,9)Sar=09)20=4 cn.
Tonmuna HaGopa

c=1,1VSar = 1,11/20 = 4,9 cnu.

ITo taba. 111 BoiGupaem cepaeuHuk u3 maactud LI-40.

HanGonee pacnpocTpaHeHHBIM MarHHTHBIM MaTepHajoM LSl H3ro-
TOBJIHUS CepAEYHHKOB (heppOPe30HAHCHBIX CTAOHJIH3AaTOPOB SIBJSIETCS
TpancdopmaTopHas ctanb O41. OnTuManpHas BeqMYMHA MAarHHUTHOH
HHAYKIHUH cepleyHHKa aBTOTpaHcopMaropa OOBIYHO COCTaBJIsSIET

B=15—1,6 ma.

2. OmnpefiesisieM eMKOCTb KOHJ@HCaTopa (ep pope30HaHCHOrO KOHTYpa.
EMmkocTh KoHpeHcaTopa C BhIOHpaeTcsl B 3aBUCHMOCTH OT MOLIHOCTH Ha
BbixoJe crabusinsatopa (Tabm. 4).

TaG6auma 4

3HaueHHe eMKOCTH KOHAeHcaTopa eppo-
pPEe30HAHCHOr0 KOHTYpa

MoOIWHOCTb Ha BbiXOAe CTaGH- EMKOCTb KOHJeHcaTopa
ausatopa P, ea C He MeHee, MK@
60—80 4
80—120 6
120—180 8
180—250 10
250—350 12
350—500 16

B kauectBe koHpaeHcaTopa C (eppOpe3s0HaHCHOrO KOHTYpa OGBIYHO
MCIOJIb3YIOTCS  MeTa/JIoOyMaxKHble KOHAEHCATOpPbl, MpeJHa3HAYEHHBIC
AJs1 paboThl HAa NepeMEeHHOM TOKe. DJIeKTPONHUTHYECKHE KOHAEHCATOpb!
TNPUMEHSTh HeJb3sl.

M3 1abn. IV BriGHpaeM MeTas06yma el KoHaeHcatop tuna MBI'O
emkocTbto C = 10 mrg ¢ pabouum uanpsikennem 300 6.
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3. Haxonum umcno BHTKOB OGMOTOK aBTOTpancdopmatopa (cM.
puc. 14, e). Ecnu cepreunnk aBTOTpaHchopMaTopa BHINOJHEH M3 CTaIU
241 (B = 1,6 mua), 10 npu uacrote cetu f = 50 2y

UBX .
W, = 16,4 S (2-37)
Ugpyx — 0,6U
W, =28 22 28X 2-3
2 SAT ’ ( 8)
1 .
rne Uax =7 (UBX.MaKC 4 Usex win)s 6;
Sar — ceuenue cepfieuHnka, cm’.
B cooTBercTBUM C 3ajaHueM
UBX.MaKC = 240 6; UBX.MHH = 180 s.
Mostomy Uy = - (240 4 180) =210 6.
Takum obpasom,
W, = 16,4—% = 172 sumka;
W, = 28 129-_36—”& = 132 sumxa.
OG1ee uKcn0 BUTKOB aBTOTpaHcgopMatopa
lep
= 2000 — 2-39
W ar = 200 L/C S (2-39)

rae [, — cpeiHssi AIMHA MAarHUTHOH CHJIOBOI JIMHUM CepAeUHHKA, CM;
8 — eMKOCTb KOHJIeHcaTopa, MKJ.

Cpeaniolo JIMHY MarHUTHOH CHJIOBOM JIMHMM IJIs1 BHIOpAHHOrO THIIA
MIACTUH cepleunnKa Haxomum u3 taba. I11. das nmactun MI-40 [, =
= 34,3 cx. lloacTaBnsisi yMc/eHHbIe 3HAYEHHS] BEJAUYMH, BXOMSILUX B
dopmyny (2-39), nomyuum

34,3
10 - 20

3uass War, W, u W,, uaxomgum W,
Wy =War— W, + W,) = 820 — (172 + 132) = 516 sumkos. (2-40)

4. Onpegnensiem pabouee HampsikeHne KoHzeHcatopa C no dopmyae

W ar = 2000 ]/’/ = 820 sumxos.

820

Upo > 1,605 o — 1,6 220 - 220
pas = 1, BBIX 7. T Yl 172 L 132

T —950 6. (2-41)

5. OnpenensieM AnaMeTpsl POBOJOB OGMOTOK aBTOTpaHchopmaTopa.
[TnotHoCTh TOKa B OGMOTKaX (heppope30HaHCHBIX CTabHIIH3aTOPOB OObIU-
Ho Oepercsl 3 a/mm® st CTABUNM3ATOPOB HEGOJBIION MOLIHOCTH (IO
150 6a) u 2,5 = 2 a/um?® nnst Gojee MOLIHBIX CTAOH/IH3ATOPOB.
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[TpuHuMast NUIOTHOCTb TOKa B OOMOTKaX 2 a/mm?, paccuuTbizaeu
IuaMeTp npoBofoB no ¢opmyae (1-11)

d=08VT.

Toxku I,, I, v I;, npoTekatolne cOOTBeTCTBEHHO B o6MoTKax W,. W, u
W, aBtorpancdopmatopa, onpenenmorca U3 opmy.I

I, =35 Umx ; (2-42)

I, =25 —— wa (2-43)
P

Iy=25—. (2-44)

MMoacrasasia B 311 opMyJnl 3HaueHuss P = 240 ga u U, = 220 6,
NOJyUHM

I,= 3,520 =382 a;

I,= 2520 =272 a
240

=220 —218 a.

OnpenensieM AHaMeTpsl NMPOBOJOB OOMOTOK (6e3 H30/1ALHH)
d, =0,8)/3,82 = 1,56 mu;
dy,= 08V 2,72 = 1,32 un;
d, = 0,812,18 = 1,18 mnm.

JlnaMeTpbl POBOXOB OOMOTOK C M30/ALMeH Haxoaum no Ttaba. II.
Boi6upaem nposop II9B-1: dy,, = 1,64 mm; d,,, = 1,38 mm; dg,, =
= 1,24 unm.

6. BroiGupaem cepreunuk japoccens. [IpeasapuTenbHo HaXoAWM jJHa-
MeTp IIpPOBOJAa OCHOBHO!H OOMOTKH Apoccens mo gopmyie

340 )
18 2 93w (249)

OCH_18]/ Unx

[To taba. II ans npoBoxa [13B-1 HaxomuM docw.us = 2,04 mm. Ecau
CepleuHHK JpOccesisl BhINONHEH U3 cTanu D41, To mpu f = 50 ey,

SO Ap : SJP = 0 72 UBX (dOCH "3)2’ (2-46)

rae S, ;p — MJOWAAb OKHA cepieuHuxa, cm?;
S.p. — MJIOWAAb CeUeHHs ceplieuHKa, cme,
Hast Uy, = 210 8 1 doen.ns = 2,04 mu nonyuum

So.xp - Sap = 0,72 - 210 - (2,04)> = 628 cu'.
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[To tabn. 111 BHIOMpaem Aisi Apoccesisi CepAEYHHK M3 MJIACTHH THUNA
[II-40 ¢ nnomanbio oKHa S, ,p = 40 cm?. Toraa nomanp ceueHus cep-
JleuHHKa

S

- S
o.np ~ ©AP 628 2
Spp = Sers = = 15,7 cm?.

CepreuHuk JApoccesisi OObIYHO MMeeT HeMarHHTHBIN 3a30p B BUJE MO-
JIOCKH KapToHa TomuHOH 1,5—2 mm. TonumuHa NMOJOCKH YTOUHSETCS
HpY HaJsiaJike CTabUIM3aTopa.

7. HaxomuMm uMcji0 BUTKOB OCHOBHOH M KOMIIEHCALIMOHHOH OOMOTOK
Jpoccens

210

Woen = 36 S = 36 57 = 480 eumkos; (2-47)
UBHX
Wi = 0,2W ey g™ = 0.2 + 480 220 220~ 101 aumok.  (2-48)

8. JluaMeTp nmpoBOAa KOMIEHCALHOHHON OOMOTKH

d,=08 VIBHX ’ (2-49)
rje ]Bux—%m=—22—2—= 1,09 a.
CaenoBartenbHo,

d,=0,8)1,00 = 0,83 un.

INo tabn. 11 BuOUpaeM dg »s = 0,89 mm.

[IpoBepKy BO3MOKHOCTH pa3MeLleHHs] OOMOTOK B OKHaX CepJeuHHKOB
aBTOTpaHchopMaTopa M JpPOCCeNsi MOXKHO TPOM3BECTH OOLIUHBIM MYyTEM
no ¢opmynaam (1-10), (1-11), (1-14) = (1-18).

9. CocraB/isieM NPUHLUUIHAMBHYIO 3JEKTPUUYECKYIO CXeMy cTabHJH-
3atopa (cM. puc. 14, o).

Mpumep 8. PacueT aneKTpoHHOro
ctabunusatopa HanpamMeHus

3adanue: Paccuumamo 31eKMPOHHbUL ¢MAOUAUZAMOP HANPAHCEHUS
KoMnencayuornozo muna (puc. 16, a) no caedyrowum uUcxoOHbIM OaH-
o 1) HomunasvbHoe 6bix00HOe HanpsdeHue cmabuausamopa Uy, =
= 300 6; 2) Homurarbrbti mox Haepysku I, = 60 ma; 3) donycmumote
OMKNOHEHUS HANPANCEHUS HA 6X00e CMabUAU3Qmopa oM HOMUHAALHO20
3HQUEHUS 8 CIMOPOHY YBEAUHEHUS gy U 8 CIMOPOHY YMeHbenus b, cocmas-
asiom @, = 5%, by = 10%; 4) donycmumsie omriOHeHUST BbLXOOH020
HANPANCEHUS OM HOMUHAALHOZ0 Qg = by, = 0,05%; 5) Odonycmumeie
OMKNOHEHUSI MOKA HA2PY3KIUL OM HOMUHAALHO20 8 CHIOPOHY YBeAUHeHUs.
(c) u ymenvwenus (d) pasuot ¢ = d = 30%.
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B pesysnbrate pacuera HeoOXOAMMO ONpPEAENHTb THI 3/€KTPOHHBIX
Jnamn W CTaGHJNTPOHA, BEJHUYMHBI BCeX JeTajell, BXOAALIMX B CXeMmy
crabunu3atopa 1 o0ecrneyHBaIOIMX 3aJAHHBIH PeKHUM ero paGoThl, Heo6-
XOAMMYIO BEJMUYHHY BXOZHOTO HAmpsikKeHHs, KO3 UIMEHT cTabun3a-
LIHK CXEMBI 110 HANpSKEHUIO U K. M. . cTabujM3aTopa.

NOPAAOK PACHETA
1. Onpegensiem TpeGyeMoe 3HaueHue Ko3hdUUHEHTa CTaOHIM3AIMK
no ¢opmyne (2-2)

apx + bax - 5410 — 150
Apux + boux 0,060,055 .

Kcr (u) Tpe6 =

2. OnpegensieM BeJIHUMHY 3TaJOHHOTO HAaNpsDKeHUs Ha crabuJH-
TpoHe JI,

Usr =~ Uy, (2-50)
rae o — Ko3hhUUHEHT JAeseHus AenuTens Hanpsikenus. O6bluHO
o= Jrms 05, (2-51)
EBIX

Takum oGpasom,
Us: =0,5- 300 = 150 s.

3. Buibupaem tun crabuantpona. Mcxois M3 BeTHUMHBI 3TaJOHHOTO
(onopuoro) uanpsixkenust U,;, no ta6a. VIII BoiGupaem ctaGuauTpoH,
uMmeroMi Hanbosee Gauskoe Hanpsikenue ropenus. Hus U, = 150 6
HauGoJsiee NMOAXOASIUUM siBasieTcsi crabunntpon tuna CIIIT.

4. Haxoaum MakcHMasbHYIO BEJHYMHY aHOAHOrO TOoKa Jamnbl JI;

Ial MaKe — IBHX.MaKC 'l‘ ]cr 'I" 111 ’ (2'52)

1 ¢ .
rae Joux.maxe = Loux (1 100 )’

I., — TOK CTaOUNUTPOHA;

I, — 1ok genutens R,, R;, R,.

MakciManbHBIH TOK HarpyskH cTaOH/M3aToOpa B COOTBETCTBHH C 3a-
IaHueM

IBHX.MaKC =60 (1 "I" —l':%) =78 wma.
TOK, nporexarom.nﬁ yepes CTa6HJ'(HTp0H, MOXKHO IMPHHATH paBHbIM
T~ 2Ucrmum = 2 - 5= 10 na, (2-53)

rie /cr.ywn — HaMMeHblee 3HayeHUe TOKAa BHIOPAHHOrO THHA CTabH/IH-
TpoHa (tabm. VIII).

Henvrens HanpsikeHus R,, R,;, R, 0ObIYHO COCTOMT M3 BBICOKOOM-
HBIX conpoTuBienuii. [ToaTomy moxkHO npuHusth I, = 1 ma. Takum 06-
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pasoM, layaxe = 78 + 10 + 1 = 89 ma. Ins nanbHefmMX pacyeToB
npumeM /a1 yaxe = 90 ma.

5. Beibupaem samny JI,. Jlamna JI, (puc. 16, @) CJyKUT HCMOJHH-
Te/IbHBIM 3JIEMEHTOM CXeMbl cTabunn3aTtopa. B mpouecce crabunusamun
BHYTpeHHee CONpPOTHBIEHHE J/, MEHSIeTCs], YTO NPHBOJUT K PEryIHPOBKe
BBIXOJIHOTO HampsikeHHsl. [10o3ToMy ee MPUHSATO Ha3bIBaTh PErYJIHP YiO-
weii. Ilpu BeiGOpe THNa jamnbl HEOOXOAMMO BBHIMOJIHUTL CJeLyHOLLHe
TpeGOBaHU: peryjupyouas jgamna Io/kHa 1) ¥MeTb BO3MOXKHO 00JIb-
i KO3pULHEHT YCUIIEHH ST U BO3MOKHO MeHblillee BHyTPeHHee COMPOTHB-
JIeHWE ¥ 2) MponycKaTb 3afaHHbIi TOK NpU JONYCTHMOH MOLIHOCTH, pac-
cenBaeMOH Ha ee aHofie. Tak Kak uyacTo TOK, NpoXxoAsuil uepes Ji,
uMeeT BenuurHy nopsaka 50—200 ma u Bbille, TO B KauecTBe peryJiu-
PYIOLMX JiaMI 1es1ecoo0pa3Ho HCMOb30BaTh MOLUHbIE BBIXOAHbIE TPHO-
IIbl WJIH JIyueBble TeTpoibl U NeHTonbl. [l yMeHblueHHUsT BHYTPEHHero
COMPOTHUBJIEHUS PeryaUpYIoWed jaMnbl, T. €. IJs YMeHblIeHHs NMOTepb
Hanpsi>KeHHst Ha Hel, JiyyeBble TEeTPOAbl U MEHTOLBl OOBIUHO HCIIOJb3YIOT
B TPHOJHOM BKJIOUCHHH, MPH KOTOPOM SKPAHHMpYIollasi W 3alluTHas
(B MEHTOZAX) CETKH COeNMHEHbl C aHOJIOM.

[Tapametrpsl HauGosiee pacnpoCcTpaHEeHHbIX PEryJIHp YIOUHMX JiaMII [IPH-
BeleHsl B Tabs. X1. Bribupas namny, Heo6xoauMo yOeIuThCd B TOM, YTO
a1 waxe. gon TIPEBBILIAET /4 vake (pUMepHO B 1,5 pa3sa)

]al Makc.Jomn > 1,5 ]al Makc * (2'54)
Ilnst Hauiero npumepa BriOnpaeM TpuoA tina 6C19I1, y kotoporo
I Makc.gon — 140 ma > 1,51, yake = 1,5 - 90 = 135 ma.
6. OnpenensieM HOMHHaJbHOE HaMp s KeHHe Ha BXojle cTabuaM3aTopa
Unx = UBle + Ual HOM * (2'55)

Ilnsi ompeneneHusi HOMHHaibHOro HanpsikeHusl U, wow Ha aHOME pery-
JAUpYoUlel namMnbl J7; BOCMOJIb3yeMCsl CeMeHCTBOM aHOIHBIX XapakTe-
puctuk namibl 6C19IT (puc. 20). Tlpy HOMHHAIBLHOM HanpsiKEHHH CMe-
wenusa £, = — 20 ¢ (tabn. XI) u 3HaueHnu Toka /, yaxe= 90 ma Hanps-
JKeHHe Ha aHojie JiaMmbl JI; COCTaBUT

U1 wow = 100 8.
CnepnoBaTenbHo,

U, = 300 6 + 100 g = 400 6.

7. OnpezensieM MaxkCHMajbHOe ¥ MHHHMa/lbHOE HamNpSIKEHUS Ha
BXoJle ctabususaTopa

Unssane = Uss 1+ 55-) = 400 (1 + Tov) =420 & (2:56)

bex 10 3
U s = Uns 1 — 7557) = 400 (1 — 1| = 360 5. (2:57)
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8. Haxomum makcHMaJbHOE U MHHUMAaJIbHOE HaMpSKeHUs Ha aHoje
peryJiupylomei JamIsl

Ual Make — UBX.MaKC —_ UBux =420 — 300 = 120 8, (2-58)
Uat i = Upx i — Uy = 360 — 300 = 60 6. (2-59)

9. OnpesensieM npejenbl U3MEHEHHS HANPSKEHHs Ha CeTKe JaM-
sl J1;.

U3 cemeiicTBa aHOAHBIX Xxapakrepuctuk Jamnbl 6C19IT (puc. 20)
OUeBHJIHO, UTO MpPHU TOKE [, yaxe= 90 Ma HanpskeHHIo Uai yaxe = 120 6

by s 86 [208 g5 geen
- 7' / 8 7] -m]

. 90 ! | 806 -

'8 MOK(] l / / '/00ﬁ lzaﬁ
/ ;/ / 1408

Puc. 20. CemeiicTBO aHOAHBIX Xapakre- 60 I y
pucTHK Jamnst 6C19T1. [ /, /}/ / / / / /
I
/
/

WIS T

§0,. 70 B0 240 300 360 Unb

‘0 HoM
Uﬂ/ MUK UVat maxe

0

COOTBETCTBYET ceTouHoe HanpskeHue U¢; yuy = — 30 8, a Hanp s:KeHuIo
Uat s =60 6 — Uc) yake = — 8 8.

10. Haxomum mougHOCTh, paccenBaeMyid Ha aHOAe peryJup yioliei
JlaMTIibl,

Pt vake = Uai wake * Ta.yaxe = 120 - 90 . 10—3 = 10,8 em. (2-60)
Heob6xonumo, uToGbl

Pal MaKc \< Pa.non' (2-6])

Ins sauero npumepa ycnoBue (2-61) BhInosHsieTCs, TakK Kak
Py yake = 10,8 8m < Palnon: 11 em

(traba. XI).

Ecau ycnoBue (2-61) He BBHINONHSIETCS, TO MOXKHO BKJ/IIOYUTH JBe
MJIM HECKOJIbKO PeryJIHP VIO X JIaMIl 1apajiieabHo APYT APYry HJH ke
MOJAKJIOUNTD MapaJjesbHO OJHOH M3 JiaMN LIYHTHDYIOLIee COMpPOTHB-
JieHHe.

11. Haxomum ko3pbhHLUHEHT yCcHJIeHUs peryJdpyollei Jjammbl 1o
dopmyJie

AUy

u’l: ‘ AUCl ’ (2‘62)

rmue
AU = Ust wake — Uat ynw = 120 — 60 = 60 6;

AUcl - |Uc| MHHI_iUCI Maxclz |30|_‘|8|‘—‘IQQI 8.
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TakuM obpasom,
60

12. Buibupaem namny JI,. Jlamna JI, siBjsieTcsl OJHOBPEMEHHO YYBCT-
BHTE/bHLIM H YCHJIUTEIbHBIM 3JIEMEHTOM cXeMbl cTabusn3atopa. OObiuHO
ee HasbIBalOT yrpaBisiolleil. Jta jaMna JoJ/KHA obecneynTb BO3MOXKHO
GoJiblilee ycueHHe. B KauecTBe ynmpaBJsOLMX JaMIT TPUMEHSIIOT TPHO-
Il ¢ 60BLUINM KOI(DHUIHEHTOM YCHJIEHHS UJKM NEeHTOAbl, NpefHa3HaueH-
Hble JJIs YCHJeHHs HanpsikeHusi (taba. XVI).

KoappuuueHt ycumeHuss kackaga Ha samme JI,, HeoGXOAHMMEIHA
1J1s1 HopMasibHOH paboTel ctabususatopa, MoxeT ObITh HaigeH no ¢op-
myJe

AU;x - 100
== L2 2'63
K, Tped Usix (@Boix= bumix) o+ py’ ( )

rae AUy = Upxmake — Usnxun = 420 6 — 360 ¢ = 60 6.
[MoxcraBasis B ¢dopMyay (2-63) uncieHHble 3HAyeHHs], MOJYYHM

60 - 100
Ko mwes = 55551705 273 — 146.

Ilo Taba. XVI BriGHpaem B KauecTBe yrnpasJsitolledl JJaMibl EHTO THIA
6)K1T1.

®akTnueckuii KoaphHIUEHT yCHIeHN s KacKaja Ha neHroge JI, onpe-
JensieTcst no popmyJie

K2 pacy — S2Ra2 ’ (2'64)

rie S, — KpyTH3Ha XapaKkTepUCTHKU neHrtoja Jl,, ma/s;
R,, — conpoTuBieHHe aHOAHOH Harpy3ku JI,, kom (Ha cxeme
puc. 16, a, R,, = R)).
[lpy ucnonb3oBaHWM B KauecTBe YNPaB/SIOUWHUX JaMN IEHTONOB
COMpOTHBJIEHHE aHOJHOH Harpy3ku BHIOWpAIOT B INpejesax

Ris=(0,1=0,3)R;,, (2-65)

rie R;,— BHyTpeHHee CONMPOTHB/eHHe JaMnbl JI, (MPH HCIOJb30BaHUH
TpHOIOB R,, = SR;,).

Ina namnsl 6)KIIT R;, = 300 xom. Ilostomy nprumeM conmpoTHBIe-
HHe aHOAHOH Harpysku Jjamnel R, = 82 xom (C y4eTOM HOMHHAJIbHBIX
3HaueHUH CONpOTHBJIEHHH, yKa3zauHbX B Taba. VII). Mowmnocts, pac-
ceMBaeMylo Ha pe3sucTtope R,, onpejensieM no ¢opmyJe

PR; =I3LR,,

rie I,, — BeauunHa aHogHoro Toka jamnel JI,. Ilo taba. XVI [, =
= 7,5 ma. Iloatomy

Pr,=(7,5-107°2 .82 . 10° = 4.6 em.
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B kauecTBe cONpOTHBIIEHHST R; MOXKHO HCIMOJIb30BATh PE3UCTOP THIIA
BC-5.

Takum oOpasom, dakTHuecKHil Ko3(h(hUIHEHT yCHJEHHS KacKaia
Ha Jjamne JI, COCTaBUT

Ko pacy= 5,15 - 82 = 422,
[TockobKy K pacy = 422 > Ky 1pes = 146, To amna 6)K1I1 BuiGpana
TNPaBHJIBHO.
13. OnpezensieM BeJIMUMHBI CONPOTHBJIEHHIT U €MKOCTel KOHJEHCa-
TopoB cxeMbl. OOlLiiee COMPOTHBIEHHE NIEJIUTENST PpaBHO

Uguix 300
Ri=Ry+ R+ Ry === 0 = 300 xom.
ﬂ .
YuuThIBasi, yTo HanpsxkeHHe ropeHus crabuautpona CI1IT moxer
MeHsIThCS B npepenax 145—160 ¢, onpenenuM cCONpoOTHBIIEHUE HUXKHETO

nieya fenuteas Ry, AN KpalHMX 3HAueHWil HAIpsKeHUS
Usr ann 300 - 103- 14

5

(Ruwwnn = Ry 7= = ———35—— = 145 xow;  (2-66)
U . .

(Ruaawe = Ry —grone. — 20010 — 160 xom. (2-67)

[Tpunumaem R, = 145 kom. Bennunnsl Ry u R, paBHH
R3 = (RA.H)MaKC —_— (RIL.H)MHH = 160 — 145 = 15 KOM; (2'68)
R2 = RJJ. - (RA.H)MaKc = 300 — 160 = 140 KOoM.

[lo mkane HOMHHaNbHBIX 3HAuUeHHWH conpoTuBaeHui (tabn. VII) mpu-
HumaeM R, = 150 xom; R, = 15 kom; R, = 150 xom. Ilpu Toke menu-
tenst I, = 1 ma MoltHOCTb, paccenBaeMasl Ha pesucTopax R,, Ry U R,,
He3HauMTenbHa. [loaToMy B kauecTBe conpoTtuBaeHuit R,, Ry U R, Moryr
ObITh HCIIOJb30BaHbl PE3HCTOPhI MoltHOCThIO 0,25 6m.

OnpegensieM BelnunHy 6a/sIaCTHOrO COMpOTHBJEHHA Ry ansi crabu-
JINTPOHA

Upuix — Usr _ 300 — lio = 15 xom. (2'69)
Tor 10 10—

R5=

YuuTEIBas, YTO B KauecTBe JIaMIbl JI, UCIONb3yeTCsl MeHTol, Heob-
XOJMIMO TMOJATH HAaMNpSKEHHEe Ha ero 3KPaHHUPYIOILYI0 CeTKY.

Haubosee nenecoobpa3Ho B 3TOM cjiydyae BOCIOJNb30BaThest 6annact-
HbIM COMNPOTHBJIEHHEM B LeNH CTaOUJIMTPOHA, BKJIIOYHB BMeCTo Ry

ABa MoCJ€A0BaTENbHbIX CONPOTHBJIEHU A Rs Hu Rs » C OJHOI'O U3 KOTOpBbIX

(Rs ) 1 GyJeT cHIMAaThCs HeOGXOIMMO® HAMpsKEeHHe Ha SKPaHUPYIOILYI0
CeTKY.
[Mpunumas gaa 6)KIIT U, = 50 ¢, naiigem
Vs _ 50 ).
R5 =T T 010~ 5 xom. (2-70)
Torza R; = 15 xom — 5 kom = 10 kom.
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ITo Ta6s. VII npunvmaem R; = 5,1 kom u R; = 10 kom. MoImHOCTb,
paccerdBaeMasi Ha 3THX DPe3HCTOpPax, PaBHA
P=1I . R; =(10-10-%)2-5. 103 = 0,5 em;

Rs

P =1 R =(10- 102710+ 10°= 1 em.
5

Bui6upaem pesucropst MJIT-0,5 u MJIT-1.
~ Jlna ynyuuieHdst QUABTPALMH BbIXOAHOTO HAMNPSIKEHHs U MOBBILLE-
HHMSl YCTOMUMBOCTH pPaGOTHl cXeMbl BKJioyaercss Komzencarop C;
(puc. 16, a). Ero emkocrb BbIOH-
paercsi TaKOH BeNUYHHBI, YTOOHI
Ha 4acToTe nyJbCalHi eMKOCT-
HOe CONPOTHBJIEHHE KOHJAEHCATO-
pa C; 6bio mpumepro B 50 pas
MeHblle conpotuBieHuss R,. Or-
ciona

Ci> o2 105, (271)

12 onfn Ry

rae C; — eMKOCTh KOHJIEHCaTopa,
MKQD;

fu — 4acToTa mnyJbCalHH Ha-

TP s3KEHHST HA BXOJe CTa-

6unusartopa (0OBIYHO f,=

Puc. 21. Cxema 3/1€KTPOHHOTO CTaGUIIH-
3aTopa HamnpsikeHus (K npumepy 8).

= 100 ay);
CrnenoBsaTtesibHO, R, — B omax.
50 - 108
Cl T 2.314-100- 150 - 103 = 0,53 MICd).

[To Ta6n. IV Bribupaem B kauecTBe KoHpeHcatopa C; MeTa/io0yMaxKHbIi
KoHaeHcaTop Tina MBM emkoctbio 0,5 mkgh ¢ paGouuM HampsKeHHeM
500 s.

Kongencatop C, ucnosbayercss Ajs NpedOTBPAILEHUS] NapasuTHOH
reHepanyy cTaGuIM3aTOpPa, KOTOPBIH, BKJOYas B ce0sl YCHIHUTENb C HO-
BOJIbHO OOJIBLIUM KOI(GhHUUHEHTOM YCUJIEHHS, PH HEyJauHOM MOHTaxe
CKJIOHEH K caMoB0o30yxkaeHHwo. OObiyHO B KauecTBe KoHJeHcatopa C,
HCIONB3YeTCs] 3/MeKTPOJUTHUECKHH KOHIEHCATOP C €MKOCTbIO MOPsiKa
10—20 mxgp u paGouum nanpsukenueM U, == 1,5 U,,y. [lpuHumaem
Cy = 10 mxep (Upys = 450 8).

14. Haxoaum KodpoduLHeHT cTabumH3auyH PACCUHTAHHOTO CTabH/IU-
3aTopa no gopmyJse

Ker (wy pacy =~ (0,7 == 0,8) py + Ko pacy - . (2-72)

[ToncraBasis B popmyny (2-72) HalieHHble B pe3yJbTaTe pacyera
3HaueHHe Ko3hdUIUeHTa YCUJIEHUs W, PeryupYylolleil J1aMibl, Koa(hu-
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uMeHTa ycuneHusi K .o KaCKafia Ha ympas/diomei gamne n kosbbu-
LIMEHTA JeJeHUs OEJUTeNss HaNpPsKEeHHs a, MOJyuuM

Kc‘r (u) pacy — 0,7 . 2,73 . 422 . 0,5 ~ 400.

Takum obpasoM, KospduLHeHT cTabUNU3aLUH PACCUHTAHHOTO CTa-
6unnsaropa okasaJcsi 6osbuie TpebyemMoro, Tak Kakx

KCT (u) pacy — 400 > Kc'r (u) Tped = 150
15. K. n. 1. crabunusaropa (6e3 yuera HaKaJbHbIX Lemnel) B HOMH-
HaJIbHOM PeKHMe MOXKHO Hafiti no dopmyJe

_ Uppix - /Ble
n=-—7g 7., ° (2-73)

rne [y = Tyx + 1 + I, =60+ 10 + 1 =71 ma. Takum ob6pa-
30M,

_300-60-10—°
400 - 71 - 107°
16. CocrapjisieM cXeMy pacCUHTaHHOro crabuausatopa (puc. 21).

— 0,63 (63%).

Mpumep 9. PacueTt TpaHsucTopHoro
ctabunausartopa HanpAHeHHA

3adanue: Paccuumames mpaH3ucmopHbui cmabuiusamop Hanpaice-
Hus KomnercayuorHozo muna (puc. 16, 6) no ciedyroujum uUcxo0HoM
OanHom: 1) HOMUHAAbHOE 6bIXOOHOE HANPAdXCEHue cmabuaiusamopa
U,ux = 12 6 ¢ naasnoii peeyauposkod 6 npedesax +2 8, 2) HOMUHAAbHbLL
mox Hazpysku 1, = 0,2 a; 3) donycmumsle OmKIOHEHUA HANDPAICEHUS
Ha 6xo0e cmabuausamopa om HOMUHAALHO20 3HAYEHUS 6 CIMOPOHY Yee-
Auerus (Qy) U 8 cmopory YymerouieHus (byy) cocmagasiom g = by,=
= 10%; 4) donycmumsie OMKAOHEHUA BbIXO0HO20 HANPANCEHUA OM HOMU-
HAAbHO20 Ay = by = 0,2%.

B pesyabraTe pacueta HeO6OXOAHMMO ONMPEAENHTH THII TPAH3UCTOPOB H
cTaGUIMUTPOHA, BEJIHYUHBI BCeX JeTajel, BXOASIINX B cXeMy cradusu3a-
TOpa U O0ecrnevynBAOUUX 3aJaHHbIH PEKUM €ro paboTbl, HEOOXOAUMYIO
BEJHYHHY BXOJHOTO HampsiKeHHs, KO3(pHIHUeHT cTabuIM3alMu cxe-
MBI TIO HAMpPSKEHHIO U K. N. A. crabunusaropa.

NMOPALOHK PACHETA

1. Onpenensiem Tpebyemoe 3HaueHHe KoadduuHeHTa cTabuau3aLyUH
no cdopmyJae (2-2)

. Qpx -+ bax . 10410 _
KCT () TPeG = Qppix 4 bpuix 02 40,2 = 50.
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2. HaxonuM BelHYMHY MHHHUMAJILHOTO HATPSIXKEHHS HA BXOJE CTa-
6usnnsaropa

UBx.xymH = Usux + UK.al MHH + AUBHX: (2'74)

rre Ug st yun — MUHHMAJBHO IOMYCTHMOE HANpsiKEHHe MeXIy IMHTTe-
POM H KOJLJIEKTOPOM peryJ/IHpYIOLero Tpausucropa, npu
KOTOpPOM paloTa elle MPOHCXOAUT Ha JHHEHHOM yuacrt-
Ke BbIXOAHOH xapakrtepuctuku [, = f (Ug.,) npu [4 =
= const;
AU,,« — OTK/JIOHEHUEe HAMpsKEHUs Ha BbIXOJe cTaGuiH3aTopa OT
HOMHHAJIbHOTO.

Hanpsixenue Uy siuun AT GOJIBLIMHCTBA TPAH3HCTOPOB HE TpEBbI-
waer 1—3 6. [lpu pacuere Uk s yyu MOXKHO NPUHHMATH PaBHBIM 3 6.
-Bennuuna nanp sxxenusi AU,,,, 1151 HAlLlero npuMepa onpeesisieTcsi BepX-
HUM MpeJe/ioM peryJ/iipOBKH BLIXOJHOTO HaNp sxKeHus, T. e. AU, = 2 6.
Takum o6pasoM,

UBX.MHH = 12+ 3+ 2=17 s.

HoMuHanpHOe 1 MaKCHMaJsIbHOe HampsiKeHHs Ha BXOfe cTabu/n3aTopa
C yYEeTOM JONYCTHMBIX OTK/IOHEHHH BXOJHOTO HANPSIKEHHS Qyy = bgx =
= 10% cOOTBETCTBEHHO paBHbI

U _ 17

_ BX.MHH
R 10
(-1%) ('—7o0)
a 10
Unewave = Uns (1 + 55| = 1891 +ov) =208 6. (276)
3. OrlpeneJmeM MaKCHUMaJ/ibHOe NajJcHHE HaNpsKeHUus Ha ydacTke
3MUTTED — KOJUIEKTOP peryJupyiolero TpaH3HuCcTOpa

UK.sl MaKe — UBx.MaKc - UBbIX = 20,8 — 10 = 10,8 8. (2-77)

4. Haxozmm MAaKCHMaJbHYI0 MOIIHOCTDH, PacCeuBaeMyl0 Ha KOJIJIEK-
TOpe peryJjupyrouero TpaH3ucropa,

PKl MaKe — Uk.sl Makc [Ble.MaKCy (2'78)

ra€  /pux.make — MaKCHMaJibHOE 3HaueHHEe TOKa Harpysku.
Has wawero mpuMepa (MpH HEH3MEHHOM TOKe HarpysKH)

= 18,9 ¢ (2-75)

]Bblx.MaKc = [Bux = 0,2 a.
[Toatomy
PK! Makc — 10,8 . 0,2 = 2,16 em.

5. BoibupaeM THN peryJupyIolero TPaH3UCTOPaA.
[Ipu BbIGOpe HEOOXOAHMO BBLIMOJIHHTH YCJOBHS

IKl Make =~ [Bmx X ]Kl MaKc. om» ‘ (2'79)
Uk 51 maxe < Ukt waxe. norms (2‘80)
le Make << PKI Makc.aon-. (2‘81)
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[Tonbsysch Taba. VI, Boibupaem Tpansucrop T, tuna [14B ¢ takumu
napaMerpaMu: Ko3pUIHMEHT yCUIeHHUs Nno TOKYy B; = 20, MaKkcuMaJbHO
JIOMYCTUMOE HamnpsiKEHHe KOJMJIEKTOp — 3MUTTEP Uy 51 maxc.non = 60 6;
MaKCHMAaJIbHO JOMYCTHMbIH TOK KOJIIEKTOPA /i makc.qon = O @; MakKcH-
MaJbHO JOMyCTUMasi MOLIHOCTb, pacceuBaeMasi Ha KoJjekrope (6e3
JONOJIHUTENIBHOTO TENJIOOTBOAA), Pyl makc.jon = 3 6/M.

Takum ob6pasom, st BbiOpaHHOro TpaHsucropa [14b ycioBus
(2-79) — (2-81) BbimosHsIOTCS.

6. Bri6upaem THn corsacywomero tpansucropa T,. Tpausuctop T,
NpefHa3HAYeH /sl COTJIacOBaHUs GOJBIIONO BLIXOAHOTO CONMPOTHBJCHHS
(nopsigka 10 xom) ycuauTesnsi NOCTOSIHHONO TOKa, COOPaHHOrO Ha TpaH-
suctope T3, ¢ MaJbIM BXOJHBIM CONMpPOTHBJIeHHeM (nopsaika 10 om) pe-
ryJjupyouero tpausucropa 7T;.

Kpowme toro, tpausucropst T; U Ty, 06pa3ysi cocTaBHOH TPaH3UCTOP,
HMeloT o6uMi Ko3hpHUIHEHT YCHICHUS MO TOKY

Boow = By - Bs, (2-82)

rie B; v B, — Ko3¢hHUIHEeHTb YCHJIEHHS N0 TOKY TPaH3ucTopoB Ty U T,.

Boablioil KoapdHUHEHT yCHIeHUS NO TOKY Bgg, NO3BOJSET 3HAUYH-
TEJIbHO MOBBICUTH KO3(HUIHEHT cTabUIH3aLUH CXeMbl 10 Hanp s2KEeHHUIo.
Ilpnanmas

Iyo= I = lg, (2-83)

rne Iy, ¥ I, — TOKH KoJieKTOpa M 3MHTTEpa TpaHsucropa T, lg —
TOK 6asbl TpaHsucropa 7,, M Y4HTHIBasi, 4TO

Ixr __ Toux 200

I o iy s 10 ma, (2-84)
NoJy4um
1K2:=5 10 nma.
Kpome Toro,
UK.32 make =~ UK.sl Makc — 10,8 8. (2'85)

Takum 06pa3oM, MOLIHOCTb, pacceHBaeMasi Ha KOJJI€KTOpe TPaH3H-
cropa T,, paBHa

PK? Makc ~ Ux.s‘l Makc ° ]K‘Z = 10,8 - 10 103= 0,108 em = 108 mem.

ITo ta6a. VI Beibupaem tpausucrop T, tuna I1201A c napamerpawmu:
K03((hHIHEHT YCHICHHS 110 TOKY B, = 40 , MakcHMaJIbHOE HaMp siKeHHe
MeX1y KOJIJIEKTOPOM H IMHUTTEPOM Uk 52 wakc jon=22 6, MaKCHMaJbHbIH
TOK KOJJIEKTOPA [yo yakc.non= 1,5 @, MaKCHMaJbHO JONYCTHMasi MOLI-
HOCTb, paccedBaeMasi Ha KOJJIEKTOPe, Pyoyaxc.non = 1 6m. Tlockoabky
Pos yaxe= 0,108 8m < Pyoyaxc.jon = | 6m, To Tpansuctop 7, Buibpan
NP aBUJBHO.

7. Beibupaem THN KpPEeMHHEBOro cTabuaUTpOHa. B KauecTse HcTOU-
HHKa 3TaJIOHHOTO HanpsiKeHHsi OOBIYHO HCMOJb3YyeTCsl KpeMHHEBbl
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CTabUUTPOH, KOTOPHIN NOJIKEH UMETh HOMHHAJIbHOE HAIpsiXKEeHHe CTa-
OuJM3anuu

U,=(0,6-0,7) - Uy = (0,6 =0,7) - 12 =17,2 -+ 8,4 5. (2-86)
[To taba. 1X BuiGupaem crabusantpon tuna J1808, y Kotoporo
UCT = UST == 8 8; ]CT - 5 Ma; ]CT.MaKC = 33 Ma.

8. HaxomuM ko3huuueHT HeseHUs] HANpSKEHHs JenauteneM R,,

Rs’ R4

Us suix —_~ Ui _ 8 . 9_
C=pes Sy = Ty = 0,67. (2-87)
9. BuibupaeM Tum ynmpaBJasiolero (yCHIUTETbHOro) Tpansucropa Ty.
Ha tpaunsucrope T; cobpaH yCHJHTE/b, KOTOPBIH JOKEeH pearupoBaThb
Ha caMble He3HaUHTeJNbHble KoJeGaHHsS BBIXOJHOTO HAampsKeHUs H
YCHJIMBATh UX JO BeJHUYUHBI, JOCTATOUYHOH JJIsi yNpaBJeHUs PeryJupyIo-
UM TpaH3ucTopoM. [loaTomy ynpaBJIsiiolui TPaH3UCTOP JOJIKeH obec-
MeyuBaTh JOCTaTOYHOE yCUJIEHHe CUTHAJIA MO HampsixkeHuto. [1pu BriGope
TpaH3ucTOpa HeoGX0oAuMO 0OpaTUTh BHUMAaHHE HA BENUUMHY KOJIJIEKTOp-
HOTO TOKA /3. 3TOT TOK HOJIKEH ObLITH MO BO3MOXKHOCTH HeOOJIBILHM, HO
BCerja MpeBbliiaTh TOK 6a3bl corjacyiomero tpaxsucropa T,. O6bYHO
BeJMUAHA TOKa [, BhIGMpaercss B npefenax 0,5 =— 2 ma. TpebGyemoe
3HaueHUue Ko3phHIHeHTa YCHJIEHHST N0 HANP SKEHHUIO JJIs YIPaBJIsiolie-
ro TpPaH3UCTOpa MOXKHO HaHTH MO (opMmyJe

K . AUgyx - 100
3 () TpeG = Usux + (@sux + Osux) &’

(2-88)

rae AUBx = UBx.MaKc - UBX.MHH = 20,8 — 17 = 3,8 8.
[Moacrasasis B ¢opMyay (2-88) uHc/IeHHble 3HAUeHHsi, MOJyYHM

3,8 . 100
Ks w wes = 13-g.4- 0,67 = 119

HauGosee yacto B KauecTBe yHPAaBIISIOMHNX HCIOAb3YIOTCS MaJIOMOLI-
Hble HH3KOYacTOTHbe Tpausuctopel (tabm. XII).

[Mpensaputenbto BbiGepem Tpausuctop tuna MIT41 (I115) ¢ takumu
JaHHbIMH: KO3(UUHEHT YCHJIeHHS 1Mo TOKy Bg = 30, MakcuMasabHO
JONYCTHMOE HANpsKeHHEe KOJIIEKTOp — SMPITTep Uk .53 make.non = 20 6,
MaKCHMAaJbHLIH TOK KOJMJIEKTOPA I3 make.won = 20 M@, MaKCHMaJbHO J10-
MyCTHMasi MOLI{HOCTb PacceMBaHMs Ha KOJIIEKTOpe ng make. non = 0,15 6m.
Onpenennm dakTiyeckKnil KOIpGhHUHEHT yCHJIEHHd KacKaja Ha TpaH-
sucrope MIT41 ([115). Hsist 3TOr0 MOMKHO BOCNOJIb30BaThCHA (HOPMY. 10§

Al
K ) paca = AUT" Ry, (2-89)
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Alys

rge ——x3
AUg 53

=S, — KpyTH3Ha XapaKTepucTuku TpaHaucropa Ty (u-

CJI0, MOKasblBallee, Ha CKOJbKO MHJJIHaMIep
M3MEHHUTCS KOJIJIEKTOPHbIH TOK NpU M3MEHEHHH Ha-
npsixkeHds Mexxy 6a3oif U 3MHUTTEPOM TPAH3UCTOPA
Ha | @);

R, — comnpoTuBJieHHe Harpy3ky B Lieny KOJIJIEKTOPA TPaH-
suctopa Tj.
Jlsi MaJIOMOILIHBIX HH3KOYACTOTHBIX TPAH3UCTOPOB, HCIOJb3YEMblx
B cXeMax cTabu/u3aTOPOB HANpSKeHHs, 3HaueHHe KPYTHU3HbI JIEXHUT B
npejenax

s = (20 = 40) ma/s. (2-90)
[Mpunumaem S; = 30 wma/s.
ConporuBnienne R; Moxer OblTb HaliJieHO mo QopmyJe
05U, iy Bi- B 0,5.3.20.40
L IBle - 0!2
B cootserctuu ¢ taba. VII npunumaem R, = 6,2 xon. MowmHnocts,
paccenBaemasi Ha pesucrope R;, cOCTaB/jsieT
Pri~(I)? - Ry =(2-107%)2%-6,2- 10° = 0,025 6m.
B KauecTBe CONPOTHBJIEHHsI R, MOMKHO HCMOJb30BaTh PE3HCTOD TH-

na YJIM-0,12.
Takum oGpasom,

K3 (uy pacs = 30 - 10=3. 6,2 - 10% = 186 > K3 (1) pes = 119.

OnpeznenuM BeJHUHHY MOIIHOCTH, PacceMBaeMOil Ha KOJUIEKTOPE TPaH-
sucropa Tj,

= 6000 om = 6 kom. (2-91)

PK3 Make = UK.93 MaKc . I|\'3- (2'92)
Ilpunumas
UK.33MaKC = Usux + AUnux_‘Ua'r =12 + 2—8=6s4u l.\3:2- 10—3 a,
NnoJIy4uM

Py3 maxe = 6 - 2 - 1073 = 0,012 6m < Py3 maxe.non = 0,15 em.

CnenoBarenbHO, TpaH3UCTOP T3 BLIGPAH NMPaBUJILHO.

10. OnpenensieM BeJUUYHHBl CONPOTHUBJEHHH DPE3UCTOPOB U eMKOCTell
KOHJIeHCaTOPOB cXeMbl. KaK Mbl yiKe BblSICHHJ/IH, CONPOTHBJ/IEHHE HATPY3-
KH B Leny KoJulektopa tpansucropa T3 R, = 6,2 xom. Hailinem conpo-
TUBJIEHUS] BBIXOJHOTO JesuTensi. Tok menurensi [, o6bI4HO BbLIOMpaIOT
Ha OJHH — [Ba NOPsAKA Bblllle TOKA 6a3bl yNpaBJsiOlLEro TPaH3UCTOPA
T5. HomuuanbHbll TOK 6a3bl TpaH3yucTopa T, MOXKHO HaliTH no ¢opmyJie

Ixs 1078
o = g = 20— = 0,066 sa. (2-93)
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Bribupasi Tok genutenst [; = 5 ma, HalineM o6liee CONpPOTHBJEHHE Je-
JIUTEJISI '
Uunix 12
Ry=Ry+ R;+R,= = — = 2,4 xom. (2-94)
a 5-10
B coOTBeTCTBHM C 3aJaHHeM BBIXOZHOe HampsiKeHHe craGHIH3aTopa
IOJKHO peryJ/JIHpOBaThCSl B Mpelenax +2 4. YuuThiBas Takxke, 4TO Ha-
npsiKeHde crabunusaunn crabusnurpona JI808 moxer MeHsAThCA B mpe-
nenax 7—8,5 g, ompefesMM CONpPOTHBJIEHHE HHXKHETO IJjeda AeNHTeNs
Iisi KpalHux 3HaueHui#t U, u Ug,,

Usroun 2,4-103.-7 __ _
(RA.H)MHH = an =R, = 12—_*_2 = 1200 om =
= 1,2 xom; (2-95)
Usr make 2,4-103- 85
(RA.H)MaKc = Rn Unrx — AU pox = 2 —29 = 2,2 Konm. (2-96)

BesnuuHbl CONPOTHBNEHHH R, U R; paBHHBI
R; = (Rygn)make — (Ryw)wmn = 2,2 — 1,2 = 1 xom; (2-97)
Ry, = Ry — (Rpw)mave = 2,4 — 2,2 = 0,2 xom = 200 om.

[NosyyeHHble 3HAYEHHS CONMPOTHBJEHHH JeJHTeNsT COOTBETCTBYIOT
HoMHHa/MbHBIM (cM. Tabs. VII). IlosTtomy oOKOHuYaTeJbHO NPHHHMaeM
R, = 200 om; Ry = 1 xom; R, = 1,2 xom (THn pesucropos Rz H R, —
YJIM-0,12, a R, — CITO). ConporuBJienue R, 6epercs TaKOH BEJHUHHEL,
yToObl 32JaBaeMblil UM TOK 4epe3 CTaGHIHTPOH cocraBasin [, = 5 ma,

Upsix —Usy _ 12—38

Ry= =500t = o = 800 om. (2-98)

ITo taba. VII Bmidupaem pesucrop c comporuBseHHeM R, = 820 om
(run pesucropa — YJIM-0,12).

Inst yBennueHHsr ObICTPOAEHCTBHS cTaGHJM3aTopa HCMHOJb3yercs
€MKOCTHAsI CBSI3b MeXJy BbIXOZOM CTabUJIH3aTOPa H BXOAOM YCHJIHTEN ,
coGpaHHoro Ha Tpan3ucrope T,. C 37Ol uesbio B cxeMy crabuansaropa
(puc. 16, 6) BkatouaioT KougeHcatop C,. BennunHa eMKOCTH 9TOTO KOH-
JeHcaTopa BbiSHpaercss mOpsiika EIHHUIl — JeCsSTKOB MHKpodapan.
Hanpumep, aas paccuuTeiBaeMoOi cXeMbl MOKHO HCTIOJIb30BaTh 3JMEKTPO-
JIHTHUECKHH KOoHJeHcaTtop THna 3M eMxocTblo 3 mMK¢ ¢ paboyuM Hanps-
xeHuem 20 ¢ (cm. T1aba. IV).

Konpnencarop C, CIyXKHUT AJs TMOBBILEHUS] YCTOHYHBOCTH CTabMJIU-
3aTopa H OJHOBPEMEHHO MO3BOJISIET YMEHbIIHTh BbIXOJHOE COMPOTHBJIE-
HHe cxeMbl. EMKocTh KoHpencatopa C, Bhibupaercs nopsiaka 1000—
2000 mxg. Onsi Hamwero mpuMepa MOXKHO, HalnpuMep, HCIO0Jb30BaTh
ssekTpostiTuyecknii Kouperncartop tuna 3TO-2 emkoctbio 1000 mkg ¢
pabouuM HanpsikeHueM 25 ¢ (taba. IV).
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11. HaxomuM Ko3pdUIEHT CTabUIH3alHU PACCUHTAHHOTO CTaGHIIH-
3aTopa no gopmyae

Uguix 12
KCT (u) pacy = Q0 * Ks(u) pacy * UB:X = 067 . 186‘@' =T79. (2-99)

Takum o6pasoM, KO3pPHLHEHT cTabHIN3aIUH PACCUUTAHHOTO CTaGHJIH-
3aTopa okasajicsi GoJiblie TpeGyeMoro, Tak Kak

Kcr (u) pacu — 79 > Kcr (1) Tpe6 — 50.
12. K. n. p. crabunusaropa B
HOMHHAJIbHOM DpeE€XHME HaxoIuM
no ¢opmy.e
. UBNX ° IBux (2_100)
= Usx * Ipx ’
rae Iy = Iy + ]cr"l_IA: 200 +
+ 5 + 5= 210 ma. Takum o6pa-
30M,

_12-200-107°
" 189.210- 10— Puc. 22. CxemMa TPaH3HCTOPHOTO CTaGH/IH-
0 éOS (60,5%) 3aropa HanpsikeHHst (K npuMepy 9).

=Y, ’ 0)-

13. CocraBisieM cxeMy pacCYHTAHHOTO crabuausartopa (puc. 22).

FNABA 3
NMPEOBPA3OBATEJIM NOCTOAHHOIO
HANPAXHEHHUA HA TPAH3UCTOPAX

3—1. OBLME CBEJLEHHA

B assexkTpoHHO#l anmaparype IUMPOKOe NPHUMEHEHHe HAXOAAT YCT-
poficTBa, MO3BOJIsOUWHe NTPeoOpa3oBLIBATL MOCTOSIHHLIA TOK OJHOTO Ha-
NpsiKeHUs] B MOCTOSTHHBIA TOK Apyroro (o6bl4HO OoJsiee BBICOKOrO) Ha-
npsikeHusi. Takue ycrpoiictBa MOJYYMJIM Ha3BaHHE npeodpasosameneti
HANPANCEHUS.

Jlo HefaBHero BpeMeHH J/1si npeoOpa30BaHH sl HAMP SKeHH s TPUMEH s~
JIMCh I'JIaBHBIM 06pa3oM BubponpeobpasoBatenu u ymdopMepsl. OfHaKO
3TH yCcTpOHCTBA 06./1a/a/1H PSAOM CYILECTBEHHBIX HEJOCTATKOB: HEBBICO-
KOH HaJe:KHOCTbIO, MAJIbIM CPOKOM CJY2KObI, HU3KUM K. M. J., 60JbILMM
BecoM H T. A. YKa3aHHbl@ HEJOCTaTKH 3HAUHTE/JIbHO CHHXKA/IH 3KCILTya-
TallUOHHO-TEXHHUECKHEe TMOKasaTesqu TOH anmaparypbl, B KOTOPOH OHU
NPUMEHSIIUCh.

C nosiBieH#eM MOUIHBIX TPAH3UCTOPOB OKAa3a/0Ch BO3MOMKHBIM CO3-
I1aTh npeobpa3oBare MOCTOSHHOrO HaMpsikeHus, ob.1anaroiiue 60Jb-
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IIMMH NPeUMYILecTBaMH mepel; BUOGponpeoSpasoBaTesassMu U ymdgopme-
pamy. BaxxHeH1uMMHU M3 3THX NPEUMYILECTB sBJASIOTCs: 1) Gosee BbicOKas
HaJEeXHOCTb H GOJIbIUMH CPOK C/YKObI BBUAY OTCYTCTBHSI MEXaHHUECKHX
KOHTaKTOB; 2) GoJiee BbICOKHH K. 1. 1. (mopsiaka 70—90%); 3) Bo3MOXK-
HOCTb OCYLIECTBJIATL Npeobpa3oBaHHe HAa YacTOTaX OT HECKOJbKHX COT
repy, 1o 10—20 xey, 4To MO3BOJISET CYIIECTBEHHO YMEHBIINTbL Pa3Mepbl
1 Bec TpaHchOpMaTopoB u (UILTPOB; 4) Gosiee BbICOKAST YCTOHYHBOCTD
K TPSICKe M BHOpauUHsIM; D) NMPaKTHUYECKH IOJHOE OTCYTCTBHE aKyCTH-
YeCKHX TOMeX.

Uemoyruk .
NOCMOoSHHO20 Aﬁmﬁfpﬂ PaL__| Boimpamumens, Punmp Hazpyska
HanpaxeHus

Puc. 23. bByok-cxema TPaH3HCTOPHOrO npeoGpa3oBaTesist HanpsiKEeHUs.

TpausucropHsie npeobpa3oBaTe/y HCMONB3YIOTCS KAK 9KOHOMHYHbBLE
M KOMIAKTHble MCTOYHHKH BBICOKOTO HaNpsKEHUS JJIs NMUTAHUsS nepe-
HOCHOM M mNepeiBHKHOH amnmaparypbl — paiHOnepelaTyukoB, pagHo-
MPHEMHHKOB, UMIYJbCHBIX JaMI (OTOBCMBIIICK, 3/JEKTPOHHO-JTyUYeBbIX
ocuumIorpadoB, CYeTUYMKOB 3apsKEHHBIX 4acTtdll U T. 4. OHH npuMe-
HSIOTCS TaKXKe /s NMUTAHUS CTAlMOHapHOH anmaparypbl B HE3JEeKTPO-
(MIMPOBAHHBIX paliOHax, B YC/IOBHAX 3KcnmeAHUuMH u T. n. B srtux
YCJIOBH SIX TPH HAJHYHH TEPMO3JIEKTPHUECKOTO MOJNYIPOBOJHHKOBOTO Te-
HepaTopa (IMMTaeMOro OT KePOCHHOBOH J1aMIbl) H/IH aKKyMyJasitopa (3a-
psXKaeMOro OT JBHMraTe/si aBTOMAILKHBI, TPAKTOPA HJH BETPOABHIATES)
MOXKHO 06ecrieYdTh HOPMaJ/IbHbIM NHTAHHEM pas3/HYHbIE 3JEKTPOHHBIE H
NOJIYIPOBOJAHNKOBBIE ycTpOoHcTBA. MOLHOCTD, MOJIydaeMast OT COBpPEMeH-
HBIX TPAH3HCTOPHBIX NpeobpasoBaresiell HANpsIKEHHSs!, JIEXKHT B Npefe-
Jax OT eJUHHLL 10 HECKOJbKHX COT BaTT.

CyllecTBYIOT pasJMyHble CXeMbl Npeo6pasoBaTesiell HanpsKeHHs Ha
tpausucropax. OJHAKO Bce OHU CTPOSITCS MO OJIOK-CXeMe, NPHBeJEHHOH
Ha puc. 23. OCHOBHBIM 3/IEMEHTOM CXEMbI JIOOOTO TPAH3HCTOPHOTO MNpe-
oSpasoBare/isi SIBJSETCS aBTOr€HepaTop, KOTOPBIH, NOJydash 3HEPTHIO
OT HCTOYHHKA IOCTOSIHHOTO HANpsKeHHsi, BblpabaThiBaeT NepeMeHHoe
HanpshkeHue ¢ TpebyeMoll aMmuTynoH. [losydeHHoe nepeMeHHOe Ha-
npsiKeHHe OObIYHbIM NyTeM BBINPSAMJSETCS H TOcje COOTBETCTBYIOLIEH
(UILTPALMH NOCTYNAET K HArpyske B BHJE BbINPSIMJIEHHOTO Hampsike-
HHUST HeoOXONUMOH BEeJIMYHHBI.

B ToMm ciyuae, Korjaa tTpefyeTcst MOJIYYHTh HA BbIXOAe NpeobpasoBa-
Tessl 3HAYUTETbHYI0 MOMHOCTH (60s1ee 100 6m), Mexky aBTOr€HEPaTOpOM
M BBIIPSIMHTENEM BKJIOUAETCs HOTIOJNHHUTENbHBIH YCHIHTENb MOLLHOCTH.
Ha puc. 24 npuBezena HauboJsiee pacnpocTpaHeHHasl IBYXTaKTHAs CXeMa
TPAH3UCTOPHOrO TnpeobGpasoBare/si HaMpsKeHUd.

ABTOrenepatop COCTOMT H3 JBYX TPaH3HCTOPOB, BKJ/IOUEHHBIX IO
cxeme c OOIUM 3MHTTEPOM, H TpaHcopMaTopa, HMEIero KOJIeKTop-
Hywo W, 6asoByio W 1 Boixoauyto W, 06MoTKH. Jle/HTesb HaNp sxKeHu q
R,, R, CTyXHUT AN 3amycKa npeo6pasoBarte/isi PH BKJIOUEHHH MHUTAIO-
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uero Hanpsikendst E. B 3TOM ciyyae Ha CONMPOTHBJIEHHH R, HIyHTH-
poBaHHOM KoHaeHcaTopom C, mosiBasiercss HEGOJbIIOe OTPHIATeIbHOE
nanpsixenue (nopsiaka 0,3—0,6 6), Koropoe mpuK/aajbiBaeTcs K Haszam
TPAH3UCTOPOB, BbI3bIBAasl OTIMHPAHHE KAKOro-Ju60 H3 HHX.

JlonycTuM, 4TO B HEKOTOPbIfl MOMEHT BPEMEHH OTKPLIT TPaH3HCTOP
T,. Toraa nanpsikenue E (3a Bbl4€TOM HEOOJIBIIOTO MaJeHH sl HATIP IxKe-
HHSl HA y4acCTKe SMUTTEP — KOJJIEKTOP OTKPHITOro TpaH3ucropa) oKa-

KeTcs ﬂpI/IJIO}KeHHbIM K MOJIOBHHE KOJIJIEKTOPHOI OOMOTKH W, x, CO3llaBast

Puc. 24. JIByxTakTHasi cxeMa TPaH3HCTOPHOro npeo6paso-
BaTeNIsi HaNpsKEHUs.

Ha Hed M Ha ApYruX oOMOTKaX 3. A. C. C MOJSPHOCTbIO, YKa3aHHOH Ha
cxeme puc. 24 (3Haku gaHel Ge3 cko6ok). [lpu atoM 3. x. c. 6asoBoii

06MoTKH W co3naer Ha Gase tpausucropa T, OTpHUATE/IbHOE HATP siKe-

HHE 110 OTHOLIEHHIO K SMUTTEPY, a 3. J. C. 06MOTKH Ws B 3TOT MOMEHT
co3naer Ha 6ase tpaHsucropa T, MOJOXKHUTENbHOE HAMpsIKEHHE MO OT-
HOILEHUIO K 3MHTTEpY. Cnenoaarenbﬂo, B TO BpeMsi, KOTJa TPaH3UCTOp
T, oTkphiT, TpaHsucrop T, saneprt. Tpansucrop T, OyleT OTKDHIT 10
TeX Mop, MOKa MarHUTHBEI NOTOK B CepJeuHHKe TpaHchopMaTtopa He
JOCTUTHET BeJIMUHHBI HacbllleHHs. Tak Kak B 3TOT MOMEHT CKOPOCTH H3-
MeHeHHsI MarHUTHOTO MOTOKA CTAHOBUTCS PaBHOH HYJO (WM OYeHb Ma-
JoH), TO 3. J. C. BO BCceX OOMOTKax TpaHchopMaTropa TaKiKe CTaHeT
0a13KoH K HyJso. [Ipoucxopnsinee npH 3TOM pe3Koe yMeHbllIeHHE TOKOB
B 06MOTKAX BbI3bIBAET MOSIBJEHHE B OOMOTKaX 3. Ji. C. C MPOTHBOMNOJOK-
HO MOJISIPHOCTbIO (3Haku B ckobkax Ha puc. 24). Tenepb 6azoBas 06-

motka We co3naer Ha Gase Tpansucropa T, OTpHLLATeIbHOE HaNpsiKeHHe
MO OTHOLIEHHIO K 3MHTTEpPY, UTO NPHBOZHMT

K OTIMPAHHMIO STOTO TPAH3MCTOPA M BO3HHK- 1

HOBEHHIO TOKa B KOJIEKTOpHOI o6mMotke W i

B HAMPaBJCHHH, YKa3aHHOM NYHKTHPHOH Ukm

ctpeaxoit. [Ipu 3ToM Bospacraer 3. 1. c. Ga- I t
30BOH OOMOTKH W6, 4TO NPUBOAMT K Ja.lbHeli-

LIeMy yBEJIHUYEHHIO KOJJIEKTOPHOTO TOKA, H = oo ®opva  Hanpsie-
T. A. Ilpouecc mporexaer 1aBHHOOGPA3HO H yuq » KOJICKTOPHOI 0GMOT-
OoyeHb OBICTPO NpuBOAUT Tpausucrop 7, B Ke TpaHncdopaaropa.
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peXHM HachlllleHusl. B pesyabTaTe 3TOr0 npouecca MOYTH Bce Ha-
npspkende E OKaeTcsl NPHUJOXKEHHBIM K MOJOBHHE KOJJEKTOpHOH

obmotrkn Wy. Takum o6pa3oM, ¢ NOMOLIbIO ABYX TPAH3HCTOPOB OCY-
IIeCTBJIsIETCs] KOMMYTaUMsl TOKa B KOJIJIEKTOPHOH 0OMOTKe Tpancdop-
MaTopa, a HanpspKeHHe Ha KaXKJAOH NoJIoBHHe OOMOTKH MMeeT Ip sIMO-
yroabuylo ¢opmy (puc. 25).

BosHukiune Ha nepBuYHON 06MOTKe TpaHchopMaTopa KoseGaHUS Ha-
np siKeHus1 TpaHchOPMUPYIOTCS BO BTOPHYHYIO (MOBBIILIAIONLYI0) OOMOTKY
¥ TocJ/ie BbINP SIMJIEHHs] CO3AIOT Ha HArpy3Ke BbIXOJHOE HOCTOSIHHOE Ha-
npsiXKeHHe 3aJaHHOH BeJUYHHBI.

3—2. PACHET TPAH3HCTOPHOIo
NPEOBPA3OBATENA HANPAXKEHUA

Ipu pacyere Tpan3ucTopHOro npeo6pasoBaTeisi HaNP sKEHU s1 OOLIYHO
U3BECTHHI CJeAylolye napameTpsl: 1) HanpsKeHHe HCTOUHMKA NMUTAHHUSA
E; 2) BenyunHa BbINpIMJIEHHOTO HAmNpsKEHHsl Ha BbIXOJe Npeobpa3oBa-
tens U, 3) BbimpsMieHHbIH TOK Ha BbIXxoge mnpeoGpasoBateas /g
4) Ko3dpuuHEHT MyJbcal{ BbINPSIMAEHHOTO HanpspkeHus K.

Pacuer npeo6pasoBaTesisi COCTOMT M3 JABYX YacTelfl — pacuera Bbl-
npsiMUTeNs ¢ GUIBLTPOM M pacyeTa aBTOreHepartopa.

Pacuer Bbinmpsmutenss ¢ ¢uJILTPOM NPOBOAUTCS OOBIYHBIM IyTEM.
B 3aBucumoctH ot BennuuH Uy, I 1 K, BLIGHPAIOT MOAXOSIILYIO CXEMY Bbl-
NpsAMJIeHU S, THN NMOJYNPOBOAHUKOBBIX BEHTHJIEH M 3JIeMEHTBbl CTJaXH-
Batolero ¢uabTpa (CM. npuMepnl 2 u 3).

B pesysbrate pacuera BLINPSIMUTE/SI ONPEeAEJsIIOT HEOOXOAUMYIO
BEJIMUHHY NEePEMEHHOI'0 HamnpsKeHHUs Ha ero BXOJe, T. e. HampsiKeHHe
U gux, KOTOPOE JOMIKHO OBITh N0J1YY€HO Ha BBIXOAHOH 0OMOTKe Tpancdop-
MaTopa aBToreHepaTtopa. Tok /. B BIX0JHOH 0OMOTKe TpaHcdopMartopa
NPUHHMAIOT PABHBIM BEIIP IMJIEHHOMY TOKY /. [To H3BecTHBIM 3HaueHUsIM
E, Ugux M Iy« paccunThiBalOT aBTOTeHepaTop npeobpasoBartess.

Mpumep 10. PacuyeT TpaH3UCTOPHOrO
npeo6pasoBaTen HanpsaMeHus

3adanue: Paccuumams mpansucmoproil npeobpasogameis Hanpsxe-
Hus (pHuc. 24) no caedyrowyum dannowm: 1) HanpssceHue UCMOYHUKA Nu-
manus E = 12 g; 2) nanpsascernue Ha soixo0e agmozenepamopa (Ha 8xode
sounpsmumean) Uy = 300 6, 3) mox Ha evixode npeobpasosamers
lywx = Iy = 70 ma.

B pesyavmame paciema Heobxodumo onpedeaums: 1) padouyio wacmo-
my asmozeHepamopa; 2) mun mpaH3ucmopos, 3) Mamepuai, pasmepol
u popmy cepdeurura mparcopmamopa; 4) Hucao BUMK08 00 HOMOK MPaHc-
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¢opmamopa; 5) duamempol nposodos 06MomoK; 6) eeaudunsL conpomusae-
HUll U emKOCmb KOHOEHCAmopa, 6X00AUJUX 8 CXeMY Q8mMO2EHepamopa;
7) K. n. A. npeobpasosameis.

MOPALOH PACHYETA

1. Buibupaem pabouyio uyactory aBToreneparopa. [lpu BeiGope pa-
Gouell yacTOTHl aBTOreHepaTopa Heo6XOAUMO y4YecTb, YTO C YBe/IHUYEHUEM
YacTOTHI Jierye OCYIIEeCTBHTb CrJIaKHBAaHHEe MyJbCalUHd B (UIbTPE Bbl-
NpSIMUTEJIs1, OHAKO MOTEPH B cepaeuHHKe TpaHchopMaTopa BO3pacraior.
Wcxoxas u3 atoro, HauGosee 1esnecoobpasHo BeiOpaTh pabouyio 4acToTy
nopsigka 0,5 = 2 key. IlpunumaeM f = 1 xey.

2. OmnpenesisieM MOIIHOCTb HA BbIXOJAE aBTOreHepaTopa

Py = Upx + Ly =300 - 70 - 10-3 = 21 6m. (3-1)

3. HaxoauM MakcuMasbHOe 3HaUeHHe KOJIIEKTOPHOTO TOKa KaXJaoro
TpaH3HCTOPA

Pruix
]K.MaKc = nE - (3'2)

[MpuHuMasi K. n. A. mpeo6pasosateass 1 = 0,7, moayyum
21
I make = -(7‘7‘——‘ 2 = 2,5 a.

’
4. OnpegnesnsieM MaKCUMaJ/bHOE HAmnpsiKeHHe MeXAY KOJIIEKTOPOM U
SMHUTTEPOM KaxKJOro TPaH3UCTOPA

Uomae=~1,2-2E =12.2.12 =288 g, (3-3)

rae koaouuuenr 1,2 yunTbiBaeT BOSMOXKHbIE NIEPEHATIP SIXKEHH ST B CXeMe.
5. OnpezesnsieM MaKcMMaJIbHOE 3HaU€HHUE MOILHOCTH, BblJe/ st ioueiics
Ha OJHOM TpaH3ucrope, no QopmyJe

Py make = (0,25 + 0,017E) I« yake = (0,25 + 0,017 - 12) - 2,5 =
= 1,175 em. (3-4)

6. Bboi6upaem tun TpaHsucropos. [lpu BbiGope TPaH3UCTOPOB HEOO-
XOAMMO O0eCrneyuThb BBINOJHEHHE YCJOBHH:

T make < IK.MaKC.ILOn; (3'5)
UK‘9.MaKc \< Ux.a.makc.zxon; (3‘6)
PK.MaI\C < PI(.MGKC.L{OH . (3'7)

[To ta61. VI Buibupaem tpansucrtopsl tuna [146 ¢ mapamerpamu: B =

= 20, [y maxe.non = O @, UK.3.M£1KC.,10H =60 s, PK.MaKQLLOH = 3 em (663 no-

MOJIHUTE/IBHOTO TEMJIO0TBOA]), [, << 0,5 ma. Takum obpasoMm, Ass Bbl-

6pannoro tpausucropa [14b ycmoBusi (3-5) = (3-7) BBIMOJHSIOTCH.
7. HaxonuM raGapuTHYyI0 MOLIHOCTb TpaHcdopMaTopa

P=~1,3Up - Ioyx=1,3-300-70 . 10-5 = 27,3 ¢a. (3-8
3 900 85



8. BuiGupaem cepmeunuk TpaHcdopmaTtopa. Martepuas ceplieuHHKa
TpaHcgopMaTopa AOKEH HMETh MaJibie IOTEPH Ha rucTepesuc. Bennunna
noTepp Ompeesisercss MJOMAABIO NeTH rucrepesuca. [lostomy ans
TpancdopMaTopa ciefyeT BbIOMPATb MaTepHas € Y3KOH M MO BO3MOXK-
HOCTH TPSIMOYTOJIbHOH neTsied rucrepesuca (puc. 26). B kauecte Ma-
TepHasa CepleYHHKa OOBIYHO HCHOJb3YIOT 3JEKTPOTEXHHUECKYIO CTajlb
.8 (242, 244, 3310) unu nepmanoi (50HIT, 65HIT,
34HKMII) ¢ BBICOKOH HHAyKUHMEH HachbILle-

Hus B,,.

B nwo6om ciyuae TpaHcopMaTOp MOJIKEH

+Bm HMeTh BO3MOXKHO MEHBIIYI0O UHAYKTUBHOCTb pac-
cesinuss. C 3TOH TOYKH 3peHUs] TOPOHAAJbHBIE
‘ 7 TpaHchopMaTopsl Jyydlle, yeM TPpaHchopMaTophl

Ha CTEPKHEBBIX MJIH OpOHEBBIX CepAeUHHKaX.
B Tabn. 5 npuBeseHbl cpenHue 3HaueHus B,
JJisi HEKOTOPbIX MArHUTHBIX MaTepHaJioB € yKa-
. 3aHHeM cnocoba cOOPKU U (HOPME! CepIEeUHHKOB.
= 18 Jnst paccuuThIBaeMOro TpaHchopMaTopa Bbl-
Puc. 26. TIpavoyronbias GupaeM BHTOH TOPOMJA/bHBIH CEPACUHUK M3 Ma-
nemnst rucrepesnca.  Tepuana SOHIT ¢ tomuunoit sentsi 0,05 ma,
s kotoporo B, = 1,5 ma. Paamepnl cepreu-
HHKAa TpaHc(OpMaTopa MOXKHO BbIOpaTh, MOJB3Ysich (HOpMYJIOH
P - 102
S - 0 2 B -8 Mp-S - Kc Ku’ (3-9)
rae S, — MOJIHOE CeueHHe CTepPIKHSI CcepAeuHHKa, cm?;
S, — mIowags OKHA, 3aHATash OOMOTKAMH OIHOTO CTEPXKHS, CM%;
P — rabapuTHasi MOLIHOCTb TpaHchopMaTopa, 6a;
8 — MJIOTHOCTL TOKa B OOMOTKE,
N — K. 0. A. TpaHchopMaTopa;
§ — YHCJIO CTepKHeH, HeCcyluX OOMOTKH;
K. — xo3dduuuenT 3anojiHeHHsl CeYeHHs CepAeYHMKA CTaJiblo;
K, — K03()pHLMEHT 3aMOJHEeHHSI OKHA Melbl0o OOMOTKH;
B,, — VHIYKUHUSl HACHILIEHHS CEPIEYHHKA, mA.

Ta6auuma 5
OCHOBHbIEe faHHble HEKOTOPbIX MArHUTHLIX MaTepuanos

OHCTPYKUHMSI H THN Cepaed- Hee 3Haye
Marepuan ToJauiHa, MM Koncerpy! u}mxa n cepa Cpen Be‘ g HHe
242 0,35 Bpouesoit 111-9 0,85
44 0,2 Bpouesoit 1I-9 0,9
3310 0,08 Jlentouublii paspes- 1,0
Hoit LII-9
SOHI1 0,05 TopounamabHbiil Hepas- 1,5
pe3soit
65HI1 0,05 TopouaanbHblil Hepas- 1,3
pe3Hoii
34HKMI1 0,05 » 1,5
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Ecnu o6MoTKH TpaHchopMaTopa BBIMOJIHSIOTCS NPOBOAOM B TepMO-
croiikoit uzonsiuuu ([13J1 nau [13B), To momycriMas mJOTHOCTH TOKA B
obMoTKax cocraBaser § = 4 a/mm2 s oaHodasHbix npeobpasoBare-
Jiell 0OMOTKH OObIYHO pasMelnaiorcst Ha ofHoM ctepikHe (S = 1). Ilpu-
numas & =4 a/mm?, n, =09, S =1, K. =08, K,=10,25, | =
= 1000 ey, mosmyuum
27,3 - 10
&'&zzzwm-m-4094-Q&Q%

= 1,26 cxd.
Ecau NPpHUHATH, YTO TOJIIIMHA HAMOTKH JIEHTH a B 2 pa3a ME€HbllEe BHYT-

peHHero fuaMerpa d cepjiedHHKa U B 1,5 pasa MeHblue LUHPHHBL JIEHTH
¢ (puc. 27), TO BeJIMYUHY @ MOXKHO HAHTH U3 BhIpaxe-

HUA %
—_ =

a=~0,7 ]VSc -8, =10,7 Vl,%z 0,74 cmu. (3-10) ]
Torna

d = 2a = 1,48 cx;
A I
c= 1,5a = 1,11 cm; R
— ap — . — 2
S.=ac=0,74- 1,11 = 0,82 cm?. . Puc. 27. Bu-
9. HaxonuM uuc/i0 BUTKOB INOJIOBHHBI KOJIJIEKTOPHOH  Toii Topouzas-
0O6MOTKH Hblil CepAeUHHK
, " (E— AU, ) - 104 Tpaxcdopmaro-
WK ey WK = k.2 (3'1 l) pa.
4f‘Bm'Sc‘Kc

[MpunuMas najenue HanpsKeHus Ha Tpausuctope AUy ,= 0,5 6, moay-
YuM

(12—0,5) - 10
4-103-1,5-082-0,8

We=W, = = 28 sumkoas.

10. OnpenensieM YHCAO BUTKOB NOJIOBHHBI 6a30BOi OOMOTKH
. 3+4 3,5
Wﬁ Ws WK . E—AUK =28 - 12_0!; = 9 sumkos. (3 12)

11. HaxomuM 4HCJIO BUTKOB BbIXOJHOH OOMOTKHU

W=, Un g 30

AUy, To—o5 = 730 eumros.  (3-13)

12. JlefictByloliee 3HaYeHHE TOKAa KOJIJIEKTOPHOH OOMOTKH

! 25
IK — K Makc — — Q.
Vs 37 = 1,77 a. (3-14)
13. HeficTByroulee 3HaueHHe TOKa 6a30BOH OOMOTKH
Is =4, (3-15)

3% 67



rne B — koadduuuent ycuiaeHus no Toky TtpaHsucropa [14b6. Ilpu-
HuUMas B = 20, nmojyyum

1,77

Is = =5 = = 0,089 a.
14. InameTpbl npoBOAOB OOMOTOK TpaHcdopmartopa (6e3 H30/ALUH)
HaxomuM mo Qopmy.ie
T
i=1,3) L, (3-16)

rae d — AuameTp NpoBoAa OOMOTKH, MM;
I — neiicTByolllee 3HaueHHEe TOKA COOTBETCTBYIolledl OOMOTKH, a;
8 — nmomycTuMasi NMJIOTHOCTH TOKa B o6MoTKax (8 = 4 a/mm?).
Takum o6pasoM,

dB=113VIB“"_113 1"1_015M
de=1,3) 2 — i3 Y 2 — 0,75
dg = 1,13]/’Tﬁ= 1,13 —0-@_-017 M.

15. HaxomiiM jauameTpsl OpPOBOJOB OOMOTOK ¢ wusoJsiuuei. [lo
taba. II gna nposona tuna [13B-1 nonyuuM dpus= 0,18 mm; diws =
= 0,8 mm; dg.uz = 0,2 mm.

16. OnpepenisieM OPHEHTHPOBOUHYIO BEJHYHHY COMPOTUBJECHHS R,

3+4 34 3,5 —

R, = Tomme = Toy3 0089 LAl ~28 on. (3-17)
BriGupaem mo taba. VII R, = 30 m (BesqMuyHHaA CONMpOTHBJAEHUSA R,
YTOUHSIETCS NMPH HACTpOiike npeoOpasoBaresnd).

17. Haxomum BennuuHy comporuBseHust R,. Ilosaras, yto pisi 3a-
nycka npeoGpas3oBatesisi HOCTaTOYHO HMETb Ha CONPOTHBJEHHH R, ma-
Jexue HanpsukeHus Ug, = 0,5 =1 6, nosyuum

E—U _
Ry= Ry~ = 30 21 = 330 om. (3-18)

Ilo ta6a. VII Bui6upaem pesucrop R, = 330 om.

18. Bribupaem emkocTh KoHgeHcaropa C. Konaencarop C, nokasaH-
HBIl Ha cXeMe pHC. 24, Cr/1axUBaeT MyJbCalUU HaNpsKeHUs, KOTOpble
HOSIBJISIIOTCS BO BPeMSsl NMepeKJoueHHst TPaH3UCTOPOB (0COOEHHO Ha Xo-
JgocToM xony). Emkocth koHzeHcatopa C BbiOMpaercss B mnpenesax
0,25 — 1 mxd.

ITo Taba. IV Buibupaem kougercarop C tuna MBM emkoctbio 0,5 mrgh.
PaGouee HanpsiKeHHe KOHAEHCATOPA NpaKTHUYECKH HE HMeeT 3HaueHHs,
TaK Kak NajeHye HanpsKeHHs Ha CONPOTHUBJEHHH R, He MNpeBbILIAET
HECKOJIbKHUX BOJIBT.
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19. OnpenensieM IONOJHUTENbHBIA PACX0O TOKA OT HCTOYHMKA MUTa-
HHsl Ha pesucTopax R, u R,

I E 12
onT R+ R, 304330

= 0,033 a. (3-19)

20. PaccunthiBaeM MOLIHOCTb, PAacceuBaeMylo Ha pe3ncTopax R, u

R,,

P, =1

R, - Ry = (33 - 10—%)% . 30 = 0,033 sm; (3-20)

2
aon

Pp =1, +R:(33-107%?%. 330 = 0,36 em. (3-21)

aon

L, D
W,y—;
WI
IJ K Bbinpamumenty

T,N45

Puc. 28. CxeMa TpaH3MCTOpPHOTO
npeoGpasoBaresis HampsikeHus (K
npumepy 10).

R, 30

£,330

B kauectBe conporuB/ieHuit R; U R, MOXHO HCHO/b30BaTh Pe3HCTOPHI
tina YJIM-0,12 u MJIT-0,5 cooTBeTCTBEHHO.
21. Haxoaum nosHbil TOK, noTpeb/sieMblil OT HCTOUHHKA HHUTaHHUS,

I = Iy yaxe + Txon= 2,5 + 0,033 = 2,533 a. (3-22)
22. YTouHsieM K. n. A. npeobpasoBaTe.isi

. * * _3
= us,,,Ex.;mx _ 30(1)2 '73'531?? =0,69 (69%).  (3-23)

23. CocraBasieM cxeMy paccuMTaHHOro npeoOpasoBartensi (puc. 28).
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PA3JLER BTOPOH
PACYET YCU/MTENEM

FNABA 4

JJAMMNOBbLIE YCUJIUTENN
HU3KOM YACTOTbI

4—1. OBLLIME CBEJEHMUA

Ycunutenn HusKoi yacrorsl (YHY) siBasiiorest oqHuMu U3 HauGoJiee
pacnpoCTpaHeHHbIX Y3JI0B 3JIEKTPOHHOH M NOJYNPOBOAHUKOBOH anma-
patypbl. OHH mpeAHa3HayeHbl AJIs1 YCHJIEHHS 3JEKTPHYECKHX CHTHAJOB,
4acToTa KOTOPHIX JIeXHT B npegenax ot 20 mo 20 000 ey.

B kauectBe HCTOYHHKa BXOAHOro curaja B YHY moryr ucnonn-
30BaThCsi TaKHE YCTPOACTBA KaK MHKPOGOH, 3BYKOCHHMATeNnb, (HOTO-
3JIEMEHT, TepMonapa, AeTeKTop H T. N. THNbl Harpysok Takxe BecbMa
pasHoobpasHbl. FIMH MOTYT GbITb TPOMKOIOBOPHTENb, TeedOH, 3amHChi-
BaloLlasl FOJIOBKA MarHUTOPOHA, MOCJERYIOUWHHA yCHIHTENb, OCILHJIIO-
rpag, pene u T. A

DBouibLi HCTBO U3 MepeyuC/IeHHbIX Bbillle HCTOYHHKOB BXOXHOTO CHT-
Ha/jia pPasBHBAIOT OYeHb HH3KOe HanpsixkeHue. Hanpumep, Tepmonapa —
OT JecsIThIX J0Jefl MHKPOBOJIbTa M Bbille, (HOTO3JIEMEHT — MOPSAKA
€IMHHUI MHKPOBOJIBT H BbIllle, MUKPOQOH — JecsiThie H0JH MHJJINBOJIbTA
u T. g. KpoMe TOoro, MOIHOCTb CHTHa/a Ha BXOJe YCHJHTENsT OGLIYHO
HHUTOXKHO MaJja. [lostomy mist oGecrneyeHHs] HOPMaJbHON PaboOTHl Ha-
TPY30YHOTO YCTPOHCTBA BXOJHOH CHTHaJ HEOOXOIUMO yCHJIHTh KaK Mo
Hamnps2KeHHIO, TaK H IO MOLIHOCTH..

OCHOBHBIM CTPYKTYPHBIM 6JIOKOM Jt0OOTO YCHJIUTENS SIBJSIETCS YCU-
JIMTENbHBIA KacKaj, NpeACTaBJASIIOIWNA cO60H NMPOCTEHIUNHA YyCHIUTED,
coOpaHHbil Ha OJHOM HJH HECKOJbKHX YCHJHMTENbHBIX 3JIEMEHTAX.
B /1aMnoBbIX YCHJHTENSIX POJIb YCHJHTEJIBbHOTO 3JIEMEHTA BHITIOJIHSIET
3JieKTpoHHas JjaMna. OObIYHO 3ajaya yCHJIEHHS HamnpsiKEeHHs U MOLl-
HOCTH BXOJHOTO CHI'HaJIa PacrpefensieTCst MexX 1y OTAeIbHbIMH KacKaaamu
ycuauTessi. B COOTBETCTEHH C 3THM PasjiMyaloT KacKalbl yCHJIEHHS Ha-
ApSKEeHHs1 U KacKajbl YCHJIEHHS] MOLIHOCTH B 3aBHCHMOCTH OT TOrO, Ka-
Kasi M3 5THX BeJHUYHH Ha BBIXOJE JOJKHA ObiTh 3HAUUTENLHO OOJblie,
YeM Ha BXOJE.

Yalue Bcero yCHJHTEIb COCTOMT M3 HECKOJIbKHX KAacCKajoB, COEIH-
HEHHBIX TaK, YTO BBIXOJHOH CHTHAJ NpebIAyILEro Kackana NoABOAUTCS
Ko Bxopy nocJenytouiero. Ha puc. 29, a npencraBieHa 6j0K-cxema TH-
NHYHOTO YCHJHTeNs.
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[lepBbIii Kackajy MJH HECKOJHKO KAaCKaJOB OOBIYHO SIBJSIIOTCH YCH-
JUTENSMY HAMNpsKeHUsl, a BbIXOAHOH (OKOHeUHbIH) KackKaj mpeaHasHa-
YeH A/ ycuJeHHs MowHocTH. CoBpeMeHHbIe YCHIUTE/IbHbIE YCTPOHCTBA
B GOJIbIIMHCTBE C.Iy4YaeB BBIMOJHSIOTCS C OTPULATENLHOH 00paTHOH
CBI3bl0, NPH KOTOPOM CHT'HAJ C BBIXOAA YCHJ/IMTENs [OCTYMAeT Ha BXOA
OJIHOTO H3 KAaCKaJOoB B NMPOTHBOGA3e ¢ BXOAHbIM curHajoM. Orpuuarens-
Has o6paTHas CBSI3b 3HAUHTE/IbHO MOBBIIIAET KAaueCTBEHHbIE [I0Ka3aTe It
yeuaureas. OfHH U3 BAPHAHTOB OJIOK-CXEMbl yCHJIMTENSi C OTpHIATeNb-
HO#i OOpaTHOH CBf3bIO MOKasaH Ha puc. 29, 6.

Hazpysxa
Kackad Kackad Kackad |
Bx0d ycunexus yeunenus yeunenug
o | Hanpaxewus | __ | Hanpaxexug MOowHOCMUY | ,
a Hazpyska
s—— Kackxad Kackad Kackad
Bxod yeunenusg yeunexHus ycunenug
ol Hanpsaxenug HOANDIKEHUS|—se] MOWHOCITL 5
uens
odpamHou
cbasu
)

Puc. 29. bBaox-cxembl ycunaureneii:
a — Ge3 o6paTHOil cBsA3H; 6 — c OGpaTHOIi CBSI3bIO

JlamMnoBblit KacKaj ycHJ/IEHHS HalpsKeHHS MOxkKeT ObiTh NOCTPOeH
N0 pasiuyHeIM cxeMaM. UYalle BCEro B 3/IEKTPOHHOH anmapaType MpH-
MEHSAETCS Pe3UCTHBHbBIH YCHIMTENbHbIH KacKaj] (YCH/IUTeNb HA Pe3HCTO-
pax). Tunosble cxeMbl Pe3UCTHBHBIX yCHJHMTe/eH HANpPSKEHUS HU3KOH
yacroTel npuseneHbl Ha puc. 30.

+£g Ijl? +y
'3
Kcemke . Kcemxe
cnedyrowed credyrowets

namne! namnst

]Rc:

&

Puc. 30. CxeMbl pPe3sHCTHBHBIX yCuJsHTeJell HAaNpsKEHUs] HU3KOi -4actoThi:
a — Ha Tpuoge; 6 — Ha meHTone.

Kackagpl ycH/eHH 1 MOIIHOCTH B 3aBUCHMOCTH OT CX€Mbl, 10 KOTOPO#
OHH BbIIOTHEHBI, JeJMATCS HAa OTAHOTAKTHblE M ABYXTakKTHble (puc. 31).
OnHOTaKTHble KacKajbl NPUMEHSIIOTCS OObIYHO NPH OTHOCHTENBHO MaJIoH
BBIXOJZHOH MOLHOCTH CHT'Haja — A0 3—b5 ém. Ecim MOLIHOCTbL CHIHA-
J1a Ha BbIXOJe MpeBbilliaeT 5 6m, Oosee 1esnecoo0pasHO HCMOJAb30BATh
IBYXTaKTHble cXeMbl. B cayuasix, kKorja pacueTHasi MOIIHOCTb YCH-
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JINTeNs] TPEBHILIaeT BEJIHYMHY MOLIHOCTH, KOTOPYIO MOT'YT CO3JaThb
IBe JIaMIIBl B IBY XTAKTHOH CXeMe, B Ka)KI0e IJIeYO CXeMbl BKJIQUaeTcs
He OflHa, a JIBe WJIH Jaxe TPH JIaMIbl napaJjienasHo (puc. 31, g).

CM Cpl
g T gl
<
$8 ss
38 33
Sa T g~
——-‘ K0P 5<*_|
[ Cpz
+

Puc. 31. CxeMbl KacKajfioB YCHJIEHHs] MOLIHOCTH:

a — OJHOTaKTHas; 6 — JBYXTAKTHasl; 6 — JABYXTaKTHassi C napaJjJjeJbHbIM BKJOUe-
HHEeM JiaMInl B KaxJOoM r1uieue.

151 HopMasibHOH paBoThl ABYXTAKTHOTO KAacKajga Ha CETKH ero JiaMI
11e00X0MMO MOJAATb PaBHBE MO BEJHYHHE, HO CIOBHHYTHIE 1O (pase Ha

Puc. 32. Cxema (ha3oHHBEDCHOro KacKaja.

180° wanpsixeHust BO36YXK-
neHusi. Taxkue HanpsKeHHs
OOBIYHO MOJIYYalOT OT CMeLH-
aJIHOT'O MPeJOKOHeYHOTO Ka-
CKaja, HasblBaeMoro da-
30uneepcHuim. TunoBas cxe-
Ma (pa30MHBEPCHOTO KackKa-
Ja mpuBeieHa Ha puc. 32.

UsBecTHEl  pa3HooOOpas-
Hble CXeMbl IOJauH Hamps-
XKeddsi OTpUUaTeNbHON 06-
DPATHOM CBS3U C BbIXOAA YCH-

JMTENs Ha BXOJ OJHOTrO U3 Kackaznos. [Ipocreiiiine, HoO BecbMa pacnpo-
CTPaHeHHble CXeMbl NpHBelNeHbl Ha puc. 33.

OcHoBHbiMU mOKa3aTenassmu YHUY saBasiorcs:

1. Koadduunent ycuaeHust Mo HanpsKeHHI0 — OTHOLUEHHE Hamps-
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JKE€HHSI, MOJydYaeMOro Ha BBIXOAEC YCHJIUTENsd, K HaNpsAKEeHU1o, MoiBe-
JAEHHOMY K €ro Bxony,

K = (4-1)

Koaduuuent ycuneHus no HanpsiKeHWIo, BBIpAXKEHHBIH B Aeuubenax,

UBI:]X

Kns =201gK = 20 g = (4-2)

3+6,

Puc. 33. OcHoBHEIE CXeMBl NMOJAYH HANPSKEHUsT OTPHUATEIbHOH 0OPATHOK
CBSI3H.

TlepeBoa oTHOLIEHUH HATPSKEHHH, TOKOB U MOLIHOCTEH B JeliuGes
MOXKHO TpousBectd mo Taba. XIV.
JIs1 MHOTOKacKafHbIX ycHJuTesneldl oOmUH Ko3b(HUHEHT yCUIeHHUS

Koﬁ.u = Kl . Kg- e Ky (4’3)
Koﬁm.;{’ = Klzxﬁ + K2a6 + .. + Kfulﬁ . (4-4)

2. BeIxonHasi MOLIHOCTb H BbIXOZHOE HanpsikeHde. MoUIHOCTL Ha
BBIXOJIE YCHJIHTEJIS

U..
Poyx = ;b'\ > (4-5)
H
oix = Loy Ru- (4-6)
rae UB,,,x—neﬁ(:TBy}omee 3HaYeHHe HamnpsKeHUs Ha Harpy3ouHOM CO-

IIPOTUBJICHHUH
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I ,ux— JAeHCTBYyIOLee 3HAUYEHHE TOKA B HArpPy30UHOM COMPOTHBJIE-
HHUH;
R, — conpoTuB/IeHHe Harpy3KH YCHJHUTEJS.
BeixoxHoe HanpsikeHHe yCHJUTENS

UBHX = VPBblx : RH . (4'7)
3. Koapduuuent nosnesnoro neficteusi. [IpoMblljieHHBIH K. m. 1.
yCHJIUTES]

Topow = prs - 1005, (48)
rie Pg,— noje3Hasi BbIXOZHAsi MOLIHOCTb, BbielsieMas B Harpyske
YCHIUTE/IS;
P y6,,— MOLIHOCTD, MOTpeGIsieMast yCHAUTENEM OT BCEX MCTOYHHUKOB
NUTaHHs (MOLIHOCTb, pacceHBaeMasi Ha aHOAAX JiaMIl, B Le-
MsIX aHOLOB H 9KPAHHUPYIOLIMX CETOK, B KATOAHBIX CONPOTHUB-
JIEHHsIX, B UEMNsiX HaKaja u T. I.).
SnekTpUuecKU# K. M. [. YCHJUTENS

n, = 210004, (4-9)
a
rie P, — MolHOCTb, morpebisieMasi TOJbKO OT HCTOYHHKA aHOLHOTO
NUTAHHS.

4. [lnana3oH YCHJIHBaeMbIX 4YacTOT (HJH TMoJoca NPONyCKaHHUs)
F, — F; — obnactb 4acToT, B KOTOpPOH KO3(pHUHEHT yCHJEHHS H3Me-
HsieTcsl He 6oJibllle, YeM 3TO JIONYCTHMO MO TEXHHYECKHM YCJIOBHSIM.

5. HomuHanbHoe BXopHOe HampsikeHue U, (4yBCTBUTENLHOCTB) —
HanpsiXKeHHe, KOTOpOe HYXHO MOIBECTH KO BXOHY YCHJHTENS, YTOObI
noJNyyHTh TpebyeMylo MOLIHOCTb Ha BBIXOJe.

6. YacToTHBIE HCKaXKEHHST — HMCKaXKeHHsi, 00YCJ/IOBJIEHHbIE H3MEHEHHU-
eM KO3(p(HIIMEHTA YCHJEHHS HA pasHbIX 4acToTaXx.

YacToTHbIE HCKaXKEHHSI MOXHO OLEHHTb MO YacTOTHOH XapakTepH-
CTHKE YCHJIHTeNsI, KOTOpOH HasbiBaercs rpagpuueckas 3aBHCHMOCTb
K03(pdUIHEeHTa YCH/IEHHSs (/I €ro OTKJIOHEHHS OT CPelHero 3HayeHus)
OT YacToThl. THNHUYHAas yacToTHas xapakrtepuctika YHU npusenena
Ha puc. 34 (M3MeHeHHe YCHJIEHHs Ha Pa3HbIX YaCTOTaX IO OTHOLUEHHUIO K
KO3(DULUHEHTY yCUIeHHs K, B 00/IaCTH CPEAHHX YacTOT BbIPAKEHO B
neuubenax, maclutab Mo OCH YacTOT — JorapudMHuecKui).

CreneHb YaCTOTHBIX HCKaXKEHHH Ha OTAE/bHLIX YaCcTOTaxX BbIpakaercs
K03()pULHMEHTOM YaCTOTHBIX HCKaxeHHd M

ch .

M= —=; (4-10)
K

My = 201g ,\" (4-11)

roe K., — KO3(DpHIHEHT YyCHJICHHS HA CPeRHIIX YacTOTaX;
13 — KO3(ULHEHT YCHJEHHS Ha JAaHHOM YacToTe.
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KospduuueHt 4acToTHbIX MCKaKeHHH 1151 KpaiHux yacrot F, u F,
NOJIOCH NPONYyCKaHus

Kep Kep
M, = X, My = K, (4-12)
Kep Kep 4
M, 6=201g K M6 = 201g R (4-13)
KoshpuiueHT yacToTHEIX HCKAXKEHUH 1J1sT MHOFOKACKaHbIX yCHUTe el
Mgy =M, - M,... M,; (4-14)
Mo6m,.116 = Mlzxé + M?né + “e + Mnllﬁ . (4'15)
7. Heauneiinble nckaxe- K 4
HUST — UCKaXKeHUs, BO3HUKAIO- Kep’
IMe B YCHJUTENAX BCJAEICT- 6 gl
BU€ HEJUHEHHOCTH XapaKTepH- 4
CTHK 3JIEMEHTOB CXEMbI: 3JIeK- +2
TPOHHBIX JaMn, TpaHcdopMa- ,3 . N
TOpoB U T. A. B pesyabrare 4 /
HenuHeHHBIX HcKamenui ¢dop- . gl
Ma CHTHaJja Ha BbIXOJE YCHJH- 8
TeJssl OTAHYaeTcst OT (OPMbl CH- 10
rHajla Ha BXOJe; B BHIXOLHOM Ay 100 1000 12000 ,214

CUTHaJie MNOsiBJASeTCss Psif Jo-
NOJIHUTENbHBIX TapMOHHK, Ya-
CTOTa KOTOPbIX B JBa, TpH, 4Ye-
ThIpe U T. 1. pa3 GoJbile OCHOBHON yacToThl. CTeneHb HeJHHEeHHbIX HC-
KaxeHHH# XapakrepH3yercs KOI(pQUIHEHTOM HeJNUHEHHBIX HCKaXeHHH
(x03pprLLUEeHTOM TapMOHHK).

KoatduuuenT Kaxaoi U3 rapMoHHK ompegessiercsi no gopMmynam:

Puc. 34. Yacretnas xapaxtepucrika YHUY.

. I, U,
AJIsl BTOPOH TapMOHHKH Y, = —* = =,
1 1
IUist TpeThell TapMOHHKHU Y; = % = % T I
1 1

PesynbTapylomuil Ko3ppULUHEHT rapMOHUK onpejesnsiercs 1Mo ¢op-
MyJe

— Vieqeq.
K=V Viait .. 1000 = <500 000 =
U4 U224 ...
_V 2+U s 000, (4-16)

1

rae Iy, Iy, I3 1 T. 0. — neficTBylollMe WM aMIIUTY AHblE 3HaY€HH$
nepBo#, BTOpoi#, Tperbell W T. A. TApPMOHHK
TOKa Ha BBIXOJE;
U,.U,, Usyu 1. &. — mehcTByIOlMe MM aMIJIUTyJHbIE 3HAYEHHUS
nepBol, BTOpOH, TpeTbell W T. A. FapMOHUK
BLIXOJIHOTO Harp sKeHHs.
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Tlpu ompenesneHuyu KoapduieHTa HeJHHEHHBIX HCKaXeH!H O0OBbIYHO
JOCTATOYHO YuYecTb BJHSIHHE TOJbKO BTOPOH M TpeTbell rapMOHHK, TaK
KaK aMIIUTYa TAPMOHHYECKHX COCTaBJISIIOIMX G0Jiee BLICOKHX UYacCTOT
Majsia. GOmuil KoaphHUMEHT HeMUHEeHHBIX HCKaXKeHHH, CO3ZaHHBIX OT-
JeAbHEIMI KacKaJaMu YCUJUTeNs, onpefensiercss no dopmyJie

Kr.oﬁu.z:KrI +Kr2+ ‘|"Krn, (4'17)

rze K., K, ..., K;, — KO3bhHLIEHTEl HeJMHEHHBIX HCKaXKeHHH oT-
JIe/IbHBIX KacKaJioB.

JelicTBue oTpHLATENbHON 00paTHON CBs3M KOJHYECTBEHHO XapakTe-
pusyercsi KoabuunenToM o6paTHOl cBsi3n A, KOTOpBIH MOKa3bIBaer,
BO CKOJIbKO pa3 ofpaTHasi CB5I3b YMEHbIIAeT yCHJeHHEe 0XBaueHHbIX elo
KackazoB. BenuuuHa kKosdduumeHta A 3aBUCHT OT o6liero Koagpdu-
LiueHTa ycujeHuss K KackaloB, OXBadeHHBIX OTPHLATe]bHON 00paTHOM
CBSI3bI0, H OT Ko3hdunreHTa nepefaus P, NoOKasbBaIOLIEro, KaKast YacThb
HanpsbHKeHHst, JeHCTBYIOLIEro Ha BBIXOJE MOC/eJHero Kackaja H3 yucia
OXBaU€HHBLIX OTPHUIATEIbHOM 00paTHOM CBSI3bi0, MOCTYNAET HA BXOJ, Nep-
BOTO M3 3THX KacCKaJoB

A=1+BK. (4-18)

B GosbummHcrBe ciydaeB BenuuuHy A npuxuMaior paBHodl A = 2—3.
[Ipu BBeneHuM OTpHULATEIbHOH 00PATHOH CBSI3H OCHOBHBIE MOKa3aTesu
YCUJIMTENS CYIIECTBEHHO H3MEHSIOTCSl. JKBHMBAJIEHTHOE BHYTPEHHee
CONPOTHBJIEHHE JIAMIIBI KaCcKajja, 0XBaYeHHOro OTpHLATeNbHON 06paTHON
CBSI3bI0 10 HAMNPAXKEHHIO

=R R 4-19
RlCB A l+ BK ’ ( )
rae R; — BHyTpPeHHee CONPOTHBJIEHHe JiaMibl Kackaza G6e3 oOpaTHOM

CBA3H.
KoadbduuueHT yculeHusl yCUIUTeNsl, 0XBaY€HHOTO OTPHLATENbHOMH
obpaTHO# CB$I3bIO,

K K
K== = T 6K’ (4-20)
rae K — KoahpHUHEHT YCHJIEHHSI 3TOro XKe ycuautens Ge3 obpaTHOH

CBSI3H.
KospduumeHT HeMMHeAHbIX MCKaKEeHHH yCU/IMTENS C OTPHIATeIbHOH
o6paTHO! CBSI3bIO

K K ;
Kr.cu—- a4 = 1+ BK ’ (421)

rae K, — Koa(hUIMeHT HeNMHeHHbIX MCKaMKEeHHH 3TOTO Ke yCHJHTeNs
6e3 o6paTHOH CBf3H.

KoaiileHT 4YacTOTHBIX HCKaXKEeHHH YyCHJMTeNsl C OTPHUATEeNbHOH

o6paTHOH CBA3bIO: '
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npu  OXBaTe OOPATHOH CBSI3bIO OJHONO KAacKaia YCHJHTENs
M2 —1
MCB = V 1+ A2 > (4-22}
NpH oxBaTe OOpaTHOH CBS3bIO ABYX KAaCKaJOB YCHJHTES

M. — V(M_ch ‘5)2+4ch'ﬁ
cn 1 .

B dopmynax (4-22) un (4-23) KO3pPHUMEHT YaCTOTHBIX HCKAXKEHHH
M 1 KO3pOUUHEHT yCHNEHHS Ha cpeaHHX yacToTaX K., COOTBETCTBYIOT
ycuaureno 6es oOpaTHOH CBSA3H.

ITpn skcnayarauuu  ycuianre-
Jsi OObIYHO HEOOXOAUMBI Pas/IHy-
HOTo poja peryJupoBKH, obeciie-
YHBAIOLHE  BbICOKOKAaYeCTBEHHOE
ycusiedHe cursana. OCHOBHBIMH
u3 Hux B YHY sBastorcs perysnu-
POBKH yCHJIEHHSI M YaCTOTHOH Xxa-
paktepuctuku (tem6pa). HanbGo-
Jiee 4acTo PerysasTopoM ycusaeHHst Puc. 35. CxeMbl pery/HpoBKH yCHJCHHS
CHIYKHT JeMUTEb HAIpSKEHHd (@) u renGpa (6).
(moteHunomerp) (puc. 35, a).

IIpu GosblioM ypoBHE BXOZHOrO CHrHasa (mopsiika 1—2 ¢ 1 Bbiile)
peryJsitop ycHJeHHs cJeAyeT YCTaHaB/IMBaTb Ha BXOJE YCHJMTENd,
yTOOBI HE NMeperpykarth MepBYI0 YCHJIHTENbHYIO JaMny. B ycuaurensx,
paboTaloliX OT HCTOYHHKOB CHTHajJa C Majofl 3. 4. c¢. (MUKPOQOH,
(oTO3/IeMEHT, MarHHTHasl ToJIOBKAa U Jp.), PEryJasTop YCHJEHHS cle-
AyeT yCTaHaBJ/JMBaTh IOCJAEe MEepBOro Kackaja.

Ornowmenne KoaQHUNEHTOB YCHJEHHST yCHJHTENsS B IBYX KpaHHHX
TNOJIOXKEHHAX Perynsropa YCHJEeHHsI Ha3bBalOT IVIyOMHOK peryJsHpOBKU
N u o6bl4HO BhIpakKaloT B genubenax

Ny = 201g e (4-24)
MHH

B ycuinrensix 3BYKOBBIX UYAacTOT AJisi PeryJHMPOBKH TPOMKOCTH 3BYKa

00b1YHO Tpebyercst ry6uHa peryaupoBkH He Hike 20—40 06; B usme-

puTeabHBIX mnpHOOpax (JAMIIOBBIX BOJILTMETPAX, 3/JEKTPOHHBIX OC-

uussorpadgax U T. A.) HeoOxoxuMasi ryOHHA PeryJUpOBKH YCHJCHHS

nHorja gocruraer 100 d6 u soiie.

PerynipoBka 4YacTOTHOH XapaKTepUCTHKH YCHJKTENS OCyilecT-
BJSIETCA C TIOMOLLbI0 YaCTOTHO3aBHCHUMBIX 3JIEMEHTOB, BEOJAUMBIX B
uenb MeXKackalHOH CBfI3M WJM B UMb 0OpaTHOH CBS3H.

CylecTBYIOT pasible THIIBI PEryJ/ISiTOPOB YaCTOTHOH XapaKTepHCTUKH.
Ha puc. 35, 6 npuBesieHa 0Ha 3 BO3MOXKHBIX CXeM DEryJHPOBKU TeM-
6pa, Mo3BOJSIOWAST OCYIECTBUTb MOLBEM YCHJIEHUST Ha HMXKHHX 4YacTo-
tax. Takas peryJupoBKa MO3BOJISIET MOJYYUTh HEH3MEHHBIH LJs cayXa
TeMOp 3BYYaHHs NPHU Pa3JHYHOH 'POMKOCTH BOCHpPOH3BejeHHs. Pery/s-

(4-23)
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TOp, TIPHUBEJEHHBIH HA PUCYHKE, MOJYYU/ Ha3BaHUE peayAasmopa ¢ HiOH-
romnexcayued. OueHb 4acTo JJIS YMEHbIIEHHS YaCTOTHbIX HCKaMeHHH
curHaJsia B BBIXOJHOM Kackajie B 00JiacTH BbICOKHX YacTOT MapaJljieslbHO
nepBUYHO O0OMOTKE BBIXOAHOTO TpaHcdopmaropa (puc. 31) BKJIOYAIOT
KOPpeKTHPYIOMmY0 UenouKy Cyop, Riop-

Pacuer ycuJjuTesnss COCTOMT H3 JBYX [OCJ€0OBATEIbHbIX 3TaroB:

1. ITpedsapumenoroui (3cKusHoui) pacuem. 3ajaueil npeaBapuTesb-
HOTC pacyera siBJISIETCS:

1. Paspaborka TeXHHYECKOTO 3aJjaHHs, T. €. ONpeeIeHHe OCHOBHbIX
nokKasaTeJsei, KOTOPbIMU JOJIKEH 00s1afaTh NPOEKTUPYEMbIH yCUANTEND.
B TexHHUeCKOM 3aJaHWU JOJIKHBL ObITb NMPUBEAEHBI CJAENYIOLME OCHOB-
Hble HCXOZHbIE JaHHbIE:

a) HampsikeHue U, HCTOYHMKAa BXOJHOrO CHMI'HaJMa;

6) AManasoH YacTOT yCHJMBaeMoro curiana F, -- Fy;

B) HanpsikeHue Uy, U MOLUIHOCTb P, HA BbIXOJE YCHUJMTENS;

) BeJIMYMHA COMPOTHUBJICHUS] HAarpy3Ku R,;

J) BEJIHYMHA JOMYCTHMbIX YAaCTOTHBIX MCKAXKEHHUH Ha KpaHHUX YacTo-
Tax auanasoHa M, u M,;

€) BeJHYMHA JOMYCTHMBIX HEJMHEHHBbIX MCKaxkeHHH K

) cHCTeMa MHTaHUS YCUJMTEJS.

K 3TUM OCHOBHBIM MCXOJAHBIM JAHHBIM MOTYT ObiTh 106aBJEHBI Cre-
uMasbHbie TpeGoBaHusl, 00yC/I0BIEHHBIE HA3HAUEHHEM U YCJIOBUSIMU pa-
6GOTbl YCHJHTES.

B iieKoTopblX cJy4asix B 3aJaHHH Ha NMPOEKTUPOBAHUE YCHJIUTENS
yKas3bIBaIOTCS1 BCe MJM GOJIbIHHHCTBO HCXOAHBIX AaHHbIX. [Ipu 3TOM 3a-
Jaya MPOEKTaHTA CYLIECTBEHHO objieryaercsi U eMy HEOGXOJUMO JHIIb
PYKOBOJCTBOBATLCS 3THMHU JAHHBIMU B JajbHelmux pacdyerax. OpHako
BO MHOTMX CJy4asix M3BECTHbIMH SIBJISIIOTCS JIMIb HEKOTOPbIE JaHHbIE,
HANpHMep, Ha3HAUYEHHE YCUJIMTE/S, er0 BbIXOJHAs MOIIHOCTb M THH HC-
TOYHHKA BXOJLHOTO curuana. Bee ocranbHble HCXOAHbIE JAaHHbIE JJ151 pac-
yera JOJIKHbI ObITh pa3paboTaHbl MPOEKTAHTOM B COOTBETCTBUH C KOH-
KPETHBIMH OCOGEHHOCTSIMH YCUJIUTEJISI M YCJIOBUSIMH €r0 3KCIJIyaTalHtH.

2. CocrasJjieHue OJIOK-CXE€Mbl NMPOEKTHPYEMOTrO YCHJIHTENs C HaMeT-
KOl TeXHUYECKHX 3aJaHHi K OTAe/NbHbIM ee y3jaM. [Ipu 3ToM HeobXxo-
JMMO OPHMEHTUPOBOYHO MOAOOpaTh THIBI JiaMN OTAEJBHBIX KacKajxoB,
pacnpefesuTh MO KackajaM tpefyemoe 3HaueHHe KO3(pdHLHEHTa yCH-
JIeHUs1, JOMYCTHMbIE YaCTOTHBIE M HeJIMHEHHbIe HCKaXKeHH S, B C/1yyae He-
06XOMMMOCTH MPENyCMOTPETh BBEJEHHE OTPHUIaTeNbHOH 00paTHOH CBSi-
34, HAMETHTH OCHOBHblE PETyJMPOBKH — yCHMJIeHHs, Tembpa H T. I.

11. OxkonyamenvHoul pacuem. 3ta yacTh MPOEKTA SIBJiSIETCS] OCHOBHOM.
Pacuety U OKOHYaTeJibHOMY BbLIOODY MOA/I€XKAT BCE 3JIEeMEHTbI CXEM OT-
Je/IbHbIX KaCKaJoB (HauyMHasi C MOCJEAHEr0 — OKOHEYHOTO) M PeXHMbl
paboTsl ycusmuresnbHbIX Jamn. Kpome Toro, mpoBepsiercsi BbiNOJHEHHE
TpeGOBaHUI TEXHUYECKOTO 3aJlaHHsl B OTHOLIEHHH JONYCTHMbIX YacTOT-
HBIX M HEJIMHEHHBIX HCKAXKeHH, PACCYHTHIBAIOTCS OCHOBHbIE PEry.THPOB-
KH. COCTaBJisieTCsi MOJIHAst MPUHIMNHKATbHASL CXeMa PACcCUHTAHHOTO YCH-
gutens. Crienyer OTMETHTb, YTO B MpOllecce pacuyera psif BOMPOCOB,



KaK, Hanpumep, 3¢¢eKTHBHOCTb SKPAHHPOBKH OTHAEJbHbIX KacKaloB H
BCETO YCHJIMTENs B LEJNOM, YPOBEHb MOMeX, BJHsIHHE KoJeGaHuil Ha-
NpsKEHHs] HCTOYHHKOB NMHUTAHHsS, CMEHbl JaMN H T. A., OObIYHO He pe-
IDaeTcsl, TaK KaK 3KCINepHMEHTasbHasi MPOBepKa H HCMLITAHUS YCHJIH-
Teasl NaloT 6oJiee HaleXHble pPe3ysbTaThl, YeM pacyeT, H 3a4acTylo HX
BbINOJIHEHHE 3aHHMaeT MeHblle BDeMEHH H CPENCTB.

4—2. NIPUMEPbLI PACHETA JIAMNOBLIX YHY

Mpumep 11. Pacuet manomouwHoro
YCHAUTENA HU3KOMN 4acToThl

3adanue: Paccuumamo namnogoui YHY 0aa socnpoussedenus ssyxa.
Hcmounukom 6x00H020 cuzHara Cayxcum OUHAMUUECKUL MUKDOGOH.
Bowxoonas mowrocme ycurumean 3 em.

MOPALOK PACHYHETA
I. MpepBapuTenscHbl pacuyeT

1. PaspabatbiBaeM Texnuuyeckoe 3ajaHue. J1s1 onpenesieHHs: BesH-
4pHbl HanpsikeHuss Uy, Ha BXOZE YCHJIHTENs MOMKHO BOCIOJIb30BATHCS
taba. XIII, B KoTopo#i mpHBeleHb OPUEHTHPOBOUHbIE MapaMeTphl HaH-
6osiee THIHYHBIX MCTOYHHKOB BXOoAHOro curuana YHU. HanpskeHue,
BbIpabaThbiBaeMoe JHHAMHYECKHM MHKPO(OHOM (B 3aBHCHMOCTH OT THMA
MHKpPO(hOHa M YPOBHSI 3BYKOBOTO CHTHAJ/ia) MPH HOMHHAJLHOH Harpyske
(nopsigka 200—600 om) cocraBasier 1—3 mg. Ilpunumaem Uy, = 2 ms.

OnpepensieM BeNHYHHY HArpy304YHOTO CONPOTHBJIEHHS YCHJHTEJS.
B cooTBeTcTBHH C 3aJlaHHEM I'POMKOTOBOPHUTENDb HA BHIXOJE YCHJHTENS
JIOJXKEH pa3BHBaTh MoIHOCTE 3 6m. Haubosnee ynoTpeGHTENbHBIMH SIB-
JISTIOTCSI TPOMKOTOBOPHTEJH 3JIeKTPoAH HaMHueckoro tina. ConpoTusJie-
HHe 3BYKOBOH KaTyIIKH GOJIBLIHHCTBA 3/1EKTPOAHHAMHUECKHX IPOMKOTO-
BopHTesel coctaBasieT 4—6 om. BeiGupaeM TpexBaTTHBIN IPOMKOTOBO-
purenb tuna 3['J1-2 ¢ conpotHBieHneM 3BYKOBOH KaTyuwiku R, = 4 om.

JunanasoH yacToT ycusutesas Boibupaem cienyouum nyteM. B coot-
BercTBHH ¢ Taba. XIII punamnueckui MUKPOQOH MOKET BOCIPOH3BO-
JuTh nesocy vacror Fy, — F, = 50 -~ 10000 ey. ¥Ycunutenb He A0JKeH
OTpaHHMYMBATb MOJIOCY YaCTOT YCHIHBAEMOTO CHIHaJa, OAHAKO B HAlleM
cayuyae BbIOpaHHbIE rpoMkoroBoputens 3 -2 nmeer pabodyio mosocy
yactor 50—6000 ey. Takas mosoca 4acToT OGHIUHO BMOJIHE JOCTATOUHA
115 BbICOKOKA4eCTBEHHOTO BOCNPOM3BeleHHs1 3BYKa. [103TOMy NpHHH-
MacM JHanasoH YacTOT yCHJHTENs

Fy = Fy = 50 = 6000 2y.
3anaeMcsi BEJHUYHHOH J_IOHYCTHMbIX YaCTOTHBIX H HeﬂHHeﬁHb]X HCKa-

JKEHUH cUrHaJa. ﬂonycrumaﬂ BeJIMUHHA YAaCTOTHBIX HCKAXKEHHH 3aBHCUT
OT Ha3HAYEHHA YCHJHUTEJIA. Tak, pas yCPIJII/lTeJIeﬁ HU3MEPHTEAbHbIX TPH-



GOpOB JIONMYCTHMble HCKAXKEHUST ONpeesioTcst TpeGyeMoll TOYHOCThIO
M3MepPEHHs ¥ MOT'YT COCTaBJISATh JeCAThIE U JJaxke COThle J0JM Jenubeda.
B ycumurensix, npenHasHaueHHbIX JJjisi BOCNPOU3BEAEHUS 3ByKa, 4ac-
TOTHble HCKaXKeHU st U3MeHsIoT TeMOp 3By4aHusi. OfHAKO, KaK MoKasaju
HCCJIeIOBAHUS, YXO YeJOBeKa He BOCIPHHUMAET YaCTOTHBIX HCKaXKEeHHI,
ec/i UX BeJMYMHA He mpeBbillaeT npumepHo +3 06 (0,7 << M < 1,4).

B 3aBucuMoctH OT TpeOyeMOro KayecTBa BOCHPOH3BEJEHHSI 3BYKa
OOBIYHO 3aJa0TCSl YaCTOTHBIMH HCKa)KeHHsIMH B mnpenenax 1—3 06.
[as npoekTHpyeMoro ycujutens npuMeM M jon = Ms.qon = 2 06
(MH.AOH = Ma.zxon = 1v26)

Honycriumas BesnurHa Ko3(dHLHeHTa HeJIMHEHHBIX HCKaXeHHH TaK-
XKe Oomnpefe/isieTcsl Ha3HaueHHeM ycuJutens. Hanpumep, B ycHautessx
KOHTDOJIbHO-U3MEPUTENbHOH anmapatypel HONYCTHMOe 3Havyenue K,
COCTaBJISIET HECSAThHIe JOJIH MPOLEHTa, B YCUJUTENSX AJIsi BICOKOKAyecT-
BEHHOT'O BOCHPOHM3BEJEHHsI pedd W MY3biKH Jgonyckaior K. mopsjxa
3—5%, a B ycuautensx cpeiHero KavecrBa — mopsaka 6—8%.
Cnexyer OTMETHTb, UYTO MaJiasi BEJIMYMHA HEJIMHENHBIX HCKAXKEHHU MOXKeET
ObITH MOJIyYeHa NPH HCIOJIb30BAaHHU B YCHJIUTE/E JOCTATOYHO IJ1y6OKOi
oTpHuaTe/bHON 06paTHOH cBs3H. [Ipu 3TOM OJHOBpEMEHHO 3HAYHTETbHO
yJIyqlIalOTCs M APYrHe NOKas3aTesld YCHJHTeNs (CTaGH/IbHOCTb, PaBHO-
MEPHOCTb YaCTOTHOH XapaKTEPUCTHKH U T. J.) NMPH OTHOCHTENHHO He-
GO.ILILIOM YCJ/IOXKHEHUU ero cxeMmbl. [103TOMy npuMeM sl NPOEKTHpYye-
Moro ycuiutenst Kr qon = 4% M, cuuTasi nesnecoo6pasHbM BBECTH B yCH-
JAUTENIb OTPHIATEIbHYIO OOPAaTHYIO CBsI3b, OXBATbIBAIOLLYI0 OKOHEUHBbII
Kackaj, TpeaBapuTeqbHO BbibepeM Ko3hHUHEHT o6paTHOH CBS3H
A =3.

Takum o6pa3om, npeAcTouT paccuutatb ¥ HY no caenyomum Hexo-
HLIM JaHHBIM: Py, = 3 em; Uy = 2 me; F,— F, = 50 = 6000 ey;
R, = 4 om; My zon= Mz pon = 2 06; K. = 4%; A = 3. Kpowme TOroO,
cjenyer npefyCcMOTPeThb IJIaBHYIO PeryJIHPOBKY YCHJIEHHS C [1yOHHOH
N = 20 06 u TOHKOMNeHcalues.

2. CocraBaisieM Osiok-cxeMy ycusaurensi. [Ipu Py, = 3 6m MOXHO
CI0/Ib30BaTh OJHOTAKTHYI0 CXeMY KacKajla yCHJEHHsS] MOUIHOCTH. Jlam-
na BLIXOJHOTO KacKafa yCHJHMTENs JOKHA ObITh PacCUMTaHA Ha MOILL-
HOCTb

Poogyn = 225, (4-25)
Nrp
rie W, — K. I. 1. BbIX0oAHOro TpaHcdopmaropa. IIpumeproe snauenue
BEJIHYHHEI 1), MOXKHO B3ATb U3 TabJ. 6.

TaGanua 6
3HaueHHUe H. N. 4. BbIXOgHOro TpaHctopmaTopa
Pguix no 1em 1—10 em 10—100 em Bosbue 100 em
Mrp 0,7—0,85 . 0,8—0,9 I 0,9—0,94 0,96—0,98
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Ilpunumas 7., = 0,85, nonyyum

3
PBle.J'l - 085 35 = 3,53 em.

B KauecTBe JIaMIIbl YCHIUTE S MOIIHOCTH MOXKHO HCIIOMb30BATh MOIIHbIE
TPHOJBI, JyueBble TeTPOAbl H NEHTOMbI.

Tpuojpl MeHee 4yBCTBHTENbHBl K H3MEHEHHSIM BeIMYHHbI HATPY3KH
¥ BHOCSIT MeHblle HCKaXKeHHH, HO OTJHYAITCs CPABHHTENbHO HH3KHM
K. M. A. H HU3KOH uyBcTBHTENbHOCTbIO. Hanbosee nenecoobpasHo npu-
MEHSTb TPHOJbI B YCHJIHTEJSX MaJIOH MOMHOCTH (1o 1 em).

YcuauTeau MOIHOCTH HA NMEHTOJAX HJIM JyYeBLIX TeTpojaax Gosee
YyyBCTBHTEJbHBI H HMeIoT 60siee BbICOKHH K. n. A. OIHAKO HenuHeiiHble
HCKaXKeHHsi KacKaja Ha MEHTOJE WJH JyUYeBOM TeTPOJe 3HAUHUTENLHO
BblILIe, YeM y Kackana Ha Tpuoje. [Ipu ucnonb30BaHHH OTpHUATENLEOI
06paTHO! CB$I3H, MO3BOJSIOIEH 3HAYUTEbHO CHH3UThL HeJHHeHHbie ne-
KaXKeHHs, 3TOT HeJOCTATOK He HMeeT 0oJblIoro 3HaueHus. Ilostomy B
KayecTBe JlaMMbl BBIXOJHOIO KacKaja NMPOEKTHPYEMOro YCHJHTENS Le-
J1ecoo6pa3Ho BeIOPATh MEHTOA HJH JydyeBOH TeTpoi. KoHKperHbi# THN
JlaMinbl MOXKHO Haiitu B Tabm. XV.

Bribupaem nenron tuna 6I114I1, y kotoporo

PBle.MaKC = 4,2 em > PBbIX.J'l == 3,53 em.

OpueHTHPOBOYHOE 3HAYeHHe HaNpsKeHHs BO3OYXKIEHUs JaMMbl
YCHJIMTENIST MOIHOCTH MOXKHO HalTH 1Mo ¢opMmyJsam:
JUIs1 JTy4eBOrO TeTPoja MJH MEeHTOAA

i
Usoss = ___a;;__xc , (4-26)

TI€ lamaxc — MAKCHMAJIbHASi BE/JHYHHA AHOLHOTO TOKA JaMIbl TPH
U, =08, Mg
S — KpyTH3Ha XapaKTepHCTHKH JaMIbl, Ma/e;

175t TPHOAA

Es
Uaoaﬁz 9 (4'27)

rae E,— BeJqHuKHHa CETOYHOTO HANpsKEHHS 3aMHPAHUs NPH BhIOPAHHOM
HanpsixKeHUH HCTOYHHKA aHOJHOTO MHTAHHS.

BenuuuHsl i yake (Mpu Uy = 0) u E, MOXKHO Ha#TH MO ceMelcTBaM
aHOAHBIX H AHOJHO-CETOYHBIX XapaKTEPHCTHK BLIOpAHHOMU JaMnbl. 3Ha-
YEHHS fa.maxc A/ HEKOTODBIX THIIOB JYYeBLIX TETPOJIOB H MEHTOAOB MpPH-
BejieHsl B Taba. 7.

Tadoauua 7
3HauyeHUA ig. make Npn Ug =0

Tun namnbl 6IT111 6I13C 6I16C 6I19 6IT1411 6ITISIT 6IT18I1
ig makc Ma
(i Uey — 0) I 115 ‘ 180 ‘ 110 I 70 l 115 l 70 160
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W3 taba. 7 ans nenroga 6[114I1 HAXOmUM iayake = 115 ma, a u3
taba. XV S = 11,3 mals. TTostomMy
115
UB036 =03 5,1 s.

OnpenensieM o6yl Ko3pHULHEHT YCHIEHUS KACKaJ0B YCH/IEHH Ha-
np s2KeHU st

Usoss 5,1
Ko = 7= = —— = 2550. 4-28
06U " " Uy 2-107° (+-28)
s obecneuenuss 3amaca mno YCHJIEHHIO HaNpsKEHHsA NOJXKHO Bbl-
NOJIHATbLCA YCJOBHE

Ky Ko oo s K, > (1,25 1,5) Kogu » (4-29)

rie K, - K,, ..., K, — K03bdUIHEHTEl YCHJIEHHS OTAGJIbHEIX KAacKaJoB
YCHJIHTE/IsT HaNpsKEHHS.

CnenoBartesbHO, IS HAlIero MpUMepa MHHHMMAJIbHBIH KO3(dHUHEHT

YCHJIEHHST BCeX KaCKaloB YCHJIMTE/S HaNpsKeHHs JO/KeH ObITb paBeH

Kooy - 1,5 = 2550~ 1,5 = 3800. (4-30)

Ecan BeMuuHa obuwiero Kos(oHuUHEHTa YCHJEHHS He MpPeBblllaeT
30—60, To ycu/eHHe HanpsKEHHS] BXOJLHOTO CHI'HAJA MOXHO OCYIIECT-
BHTb C MOMOLLBIO OZHOIO KacKaja, BbIMOJIHEHHOro Ha Tpuoge. Eciu 06-
Wui KoahpUUHeHT ycHeHHs] OKa3biBaeTcs 6oJblie yKa3saHHOH BelHYH-
Hbl, HO He npesblinaer 150—200, pekoMenayeTcss NPUMEHHTb OJHOKAC-
KaJHblH yCHUJIMTE/b HanpsiKeHHs Ha neHtode. KoapduuueHT ycuieHus
No HanpsKeHuio, npesbliarmuil 200, MOXKHO NOMYYHTH JHLIb C NO-
MOLIbIO MHOTOKACKaJHOIO YCHJIUTENS HaIpsKEeHHUs.

[Nopbupass namnbl 4151 KacKaJoOB YCHJICHHS HANpSDKEHHS, CJefyeT
MMeTh B BHIY, YTO NPH HCMOJb30BAHHH TPHOAA MOXHO NMOJYYHTb YCH-
JieHHe OJHOTO KacKaja (Ha cpeJHHX YacTOTax)

Kep =~ (0,5 0,6) p, (4-31)
a le/l HCIMOJIb30OBAHHH NMEHTOAA
K.p = (0,05 = 0,06) p, (4-32)

rie B — CTaTHYecKHH KoapduuueHT ycusaeHHs: naMnbl. OCHOBHBIE JaH-
Hbl€ HEKOTOPBIX JIaMIl, HCMOJBL3YIOLHXCS B KacKallax YCHJIEHHsl Ha-
npsixkeHus, npusefiensl B Tabna. XVI.

B Hamem caydae TpeGyeMoe ycH/IEHHE NMO HAMpPSDKEHHIO MOXKHO MO-
JYYHTb C MOMOLILbIO ABYX KaCKalOB, ONUH U3 KOTOPbIX cOOpaH Ha INeHTO-
ne tuna 6)K3I1, a Bropoit Ha Tpuome tuma 6C3I1. eficTBUTENbHO, H3
dopmyabl (4-32)

Kicp = 0,05p, = 0,05 - 4000 = 200,
a B COOTBETCTBHU ¢ dopMmyJioht (4-31)
Koep = 0,6 p, = 0,6 - 50 = 30.
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Taxkum ob6pasoM, ycsoBue (4-29) BeImOMHSsETCS
Kicp - Kocp = 200 - 30 = 6000 > 2550 - 1,5 = 3800.

3. PacrnipenesnisieM yacToTHbIEe U HeJMHEHbIE HCKAXKEHHsT MKy Kac-
KajaMu ycuautens. OObIYHO [JIst KACKAZOB yCHJIEHHsI HAMP IKEHU ST MOX-
HO 3ajaBaThcs Benmuuunoit M, = M, = 1,02 = 1,06, uau (0,2 — 0,5) 06.
[Tocne Takoro pacrnpeneneHusi il BBIXOZHOrO KacKaja BeJHYHHA yac-
TOTHBIX HCKaXKEHHI OmpenesuTcs mo ¢opMysaam

M
Mu BBIX.KACK — My - /V;IH):onMnn - (4'33)
M
MB.BbIX.KaCK = My - Mri.f(.)?.MBn ’ (4-34)
rae My, Mugy -y Myn 1 My, My,, My, — KO3pPULHEHTB YaCTOTHBIX
1 2 1 2

HCKaXXeHHH COOTBETCTBEHHO HA HHU3LIMX M BBLICIIHX YaCTOTAX Kax10-
r0 W3 KacKaJ0B YCHJHTENS] HalpsKeHHS,

My non ¥ My gon — IONYyCTHMBIE KOS(P(dHLHEHTHI YACTOTHBIX HCKaxKe-
HMH Ha HU3IIHUX H BEICHIHX YacTOTax Bcero ycuaurens. Ecau kosdou-
LIMEHTHl YaCTOTHBIX HCKa)KEHHH BbIpaXeHBl B Aeuubenax, TO

MAG.H.BNX.KGCK = M}[G.H.}.'LOH - (Mllﬁ.Hl "I‘ Mn6.u2 + LRES 'JF Mm’).lm)~ (4'35)

a5t Hatero npuMepa npuMeM My, = My, = My = My, = 1,05 (0,4 06).
Torma pst BEIXOZHOTO (TpPeThero) Kackaja yCHJIHTENs

1,26
MH3"—“ Mn3zm—5‘ == 1,15

B nmeuubenax
Mu6.w3 = Mg 3 = 2 — (0,4 4 0,4) = 1,2 06.

[lpu pacnpeneneHun 3ajaHHOH BeJMUHHBI HEMMHEHHBIX HCKAKEHHH
MeXAy KacKajaMH YCHJMTENsI CJIeLYyeT YYecTb, YTO HAaHOOJbLIYIO BeJIH-
YilHy HeJHHEeHHbIX HCKa)eHHH co3faeT BbIXOJAHOH KacKal, TaK Kak Ha
YIpaBJSIOULYI0 CETKY JaMibl 3TOro Kackaja nojaeT:s HauboJblias
ammiuTyAa curxana. Kackagbl ycuJeHMst HampsiKeHHs CO3JAlOT 3Ha-
YUTENILHO MEHbIIIHE HeJHHeHHbIE HCKaXKEeHH .

J171s1 IPOEKTHPYEMOro TpeXKacKaJHOro yCH/IHTest (C yueToM OXBata
OTpHLATENLHONH OOpaTHOH CBfA3bIO TPEThEr0 Kackaja) MOXKHO pacmpe-
IeJUTD 3ﬁﬂﬂmﬁ K03(puIHeHT HeMHHERHbIX HeKaKeHHH (Kr.oow — 4%)
caefyomM o6pasom: '

Ku: 1%; Kr2= 19(}, Kr3c3:29(/)'

Ha ocnoBanuM mNpoBejeHHOro MpeJBapUTEIbHOTO pacyera COCTas-
JasieM OJIOK-CXeMy MpPOEKTHpyeMoro ycuiaurens. [Ipu stoM Heo6XoauMoO
PEILHTL BOMPOC O TOM, KaKyI0 H3 JlaMI — TPHOX HJH MEHTOJ BbIOJHee
HCMOJIb30BAThb BO BXOAHOM Kackaje. C TOUKH 3peHHsT YMeHbIIeHHs: co6CT-
BEHHBIX [IYMOB YCHJHTENS MpejinouTeHHe cjexyeT OTAATb TPHOAY, KO-
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TOPbIli U PEKOMEeHAYeTCs HCMOJMb30BaTh MPU MAaJBIX YPOBHSX BXOXHOTO
curnana (1o 1 mg). OgHako TPHOA UMeeT MaJIbli KOIhHIHEHT YCUJIEHH .
[losromy B Tex ciayuasix, KOrja BXOAHOe HaNpsKEHHe CHMHala OKasbl-
BaeTcs He MeHee | mg BO BXOAHOM Kackaje 6oJiee Le/1ecoo6pa3HO HCMoJb-

:l 6X30 1 6C3n
R,
Use Kig=200| __ | Kpep=30 ontan ¥ Puc. 36. Buok-cxema ycuauteas (K npu-
mepy 11).

A=3

30BaTh NMeHTOH. [/ Hauero npuMepa B MepBOM KacKaje yCUJIeHH S MOX-
HO npumeHUTb neHton 6)K3[1. Buok-cxema mpoeKkTHpyeMOro ycuJIHTeNs
nokasaHa Ha puc. 36.

Il. OkoHuYaTenbHbIH pacueT

A. Pacyer OJHOTaKTHOro0 KacCKaja yCHJeHHS MolHOCTH. [Lnst je-
TaJIbHOrO pacyeTa YCHJIHTENS MOLWIHOCTH (pHc. 31, @) HCMOIb3YIOTCS Cle-
Aylolllie HCXOAHble JaHHbIE, TMOJyYeHHBIE B pe3yJbTaTe MpeJBapUTeb-
HOTO pacyera:

1) BbIXOZHAS MOLIHOCTb yCHJUTENS Py, = 3 am;

2) muanasoH yacrot F, = F; = 50 — 6000 ay;.

3) compoTHBJeHHe HArpy3kH R, = 4 om; .

4) 4acTOTHble HCKaxeHHs M,, = My = 1,15;

5) HeMUHEHHble HCKAKEHUS Krgey = 2%;

6) tun Jjamnel — nenton 6[114[1 ¢ nmapamerpamu (taba. XV) U, =
=6,36 [, =0,75a;, U,=2506;, U,=2508, E.=—6 6,1, = 7 ma,
Pason = 12 6m; Poyxyaxe = 4,2 6m; S = 11,3 wmals; R; = 30 kox;
R.onr = 5,2 kom.

Pacuer npousBomuTCA B TaKOH MOC/IEN0BATENbHOCTH:

1. BoiGupaem pexum paboThl Kackala. B 3aBHcHMOCTH OT moJioxe-
HHs1 pabouell TOUKH Ha XapaKTepHUCTHKE JIaMIbl H BeJHYHHBI BXOXHOTO
HanpsKEeHUsT pas3/IMYaloT NATh PeXHMOB pabOThl KAacKalOB YCHJEHHS
motHoctu: A, By, B,, AB, u AB,. Pexum A o6ecrieunBaer MaJjyio BeJu-
YHHY HEJMHEHHBIX MCKaXeHWH CHrHaja, HO HeKoHomHuueH. Ero uese-
co00pa3HO NPUMEHSTH NPH CPABHUTETHHO MaJblX BbIXOZHBIX MOLIHOCTSIX
(09b1YHO B OIHOTAKTHBIX KaCKaAax), ocobeHHO npH pabore ¢ HeBOMBIIUMU
HCKaXKeHH IMH.

Pexumbl B, u AB; Hanbosiee 4acTo NPHUMEHSIOTCS B JBYXTaKTHBIX
BBIXOJHBIX KacKajax. 3TH PeXHMbl XapaKTepusylorcs 00JieksBhICOKHM
K. M. 1., HO UM npucylia 6oJbliast BeJHYHHA HEJHHEHHBIX HCKaXKeHHH.
B pexumax B, 1 AB, namnbl paGoTaioT ¢ TOKAMH CeTKH. STH PeKHMBI
HCIMOJb3YIOTCS [V1aBHBIM 06pa3oM NMpPH GOJIBIIHX BBIXOAHBIX MOLIHOCTSIX
yeuauress (6onee 50 6m). Mx uenecoobpasHo NpUMeEHSTh B T€X cJaydasx,
KOTJa OCHOBHBIM MOKAa3aTeJeM YCHJHTeNS SBJSEeTCS BBbICOKHH K. M. 1.,
a BeJHYMHA HeJHHeHHbIX HCKa)KeHHH CYIECTBEHHOTO 3HAa4YeHWsl He
nMeeT. {151 MPOEKTHPYEMOro KackaJa yCHJIEHHsI MOUIHOCTH Haubosiee
nesecoofpasHo BhIOpaTh pexuM A.
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2. OrMedaeM B cemeficTBe aHOJIHKIX XapaKTEPUCTHK BbIGPAHHOM JaM-
nbl McxonHyio pabodyio Touky P (puc. 37), coorBercrByiomyio U, =
=250 6 u E. = —6 6. BribpanHoit paboueill TOUKe COOTBETCTBYET TOK
nokost [,y = 46 ma. Haxoqum MoIIHOCT, pacceHBaeMyio Ha aHOJE JaM-
1,

Fapacy = [0+ Uy =46 - 10—3 . 250 = 11,5 sm. (4-36)

TaxkuM o6pasom, ycJoBue

Pa.pacq = 11,5 6m < P, on = 12 6m

BBITOJIHSIETCS.
Ip.ma I
_’—L_'Ud= 06 éni4n
100 }A
— ]
1_ o L — 26
é 80 ] [ =T3 _40‘1—
" L= {
3 80 [ ALi=8 <
4; ] : ~_p 158
i 4
40 -
)

"8 5 -86
Y8 // — — g bR
ST H Zi08

! ~
R — 128

<0 (40 80 170 160 200 2d0 760 320 360 400 440 | 430 U8

S | Up moe 4608 ——— |

" l Up MUN:386 Maxe

MUK

-
Puc. 37. CemelCTBO aHOAHBIX XapaKTepHCTHK JaMnel 6111411

3. CrpouM IMHAMHYECKYIO XapPaKTEPUCTHKY JaMmbl (Harpy3ouHyio
npsmyio). /st 3TOr0 HAXOAUM BEJIHYMHY OTHOLICHHS

Al = R—”a— = 20— 0,048 a — 48 xa (4-37)
a.onrt !

U OTKJ/IaJIblBaeM ToJiydeHHoe 3HaueHue toka A/, = 48 ma no ocu opau-
HAT BBePX OT TOYKH, COOTBeTCTBYioHIeH TOKy /,, = 46 ma. Uepes mno-
Jy4eHHYI0 TOYKy A, COOTBETCTBYWOULYIO TOKY [, + Al, = 46 ma +
+ 48 ma = 94 wma, u BeIOpaHHYIO pabouylo TOYKY P NPOBOAUM Nps-
Myl0, KOTOpasi Y NMpeAcTaB/sieT cOO0H AMHAMHYECKYI0 XapaKTEPUCTHKY
JlaMIbl.

4. OnpegmensieM paboOYHii y4acTOK IMHAMHUYECKOH XapaKTEPHCTHKH.
JI1s1 Toro 4TOOBI HE BO3HUK CETOUHBIH TOK, BEp XHUI KOHEIl JUHAMHYeCKOH
XapaKTEPUCTHKH He JOJKEeH 3aXOIUTh B 06/1aCThb NOJIOKUTENBHBIX CETOU-
HbIX HaNPsKEHHH, T. €. JOJ/DKEH HaXOJHTbCA HA XapaKTePHCTHKE C HY-
JIEBbIM HMJI OTPHLATEJbHBIM CETOUHBLIM noTeHuuajoM. OTMeyaeM Ha Xa-
paxrepuctuke npu U, = 0T1ouky 5 (pHc. 37) 1 HAXOXHM COOTBETCTBY-
toie 3ToH TouKe 3HAUCHUS Upyyw = 38 6 U [, yaxe = 86 ma. Huxuuit
KOHell Harpy304HOH NpsMOH HaXOJAUTCS HA XapaKTepUCTHKe npu U, =
= — 12 ¢ (Touka B). 3toli TOuKe COOTBETCTBYIOT Upmaxe = 460 6 u
Lo = 8 ma.
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5. Haxomum aMniuTyay nepeMeHHOTO HAmNpsIKEHHs HAa MepBHYHOH
06MOTKe BBIXOIHOTO TpaHcdopMaTopa
u —-U —38
U, = a‘MaKc2 aMun_ __ 4602 — 9211 a. (4-38)
6. OnpenensieM aMnJIMTYLy NepeMEHHOH COCTaBJISIOUEH aHOXHOTO
TOKa

1 —1 _
[y = —220e — oo B8 _ 39 sa. (4-39)
7. Haxonum oTaaBaemyio B HAarpysky MOIIHOCTb
U,.. .39.103
PBux.pacq = '-"L@lea nrp = M . 0,85 = 3,5 em. (4-40)

CnenoBatesbHO, Pyux.pics = 3,5 6m > Poyx = 3 6m.
8. HaxomnuM Ko3(ppHUHEHT HeqHHeHHBIX HcKaxkeHHH. KoadgpuuneHt
BTOPOH TapMOHHKH MOXeT OblThb HaHgeH mo gopmy.e

0,5 ([a.MaKc + Ia MHH) — 1
. : . 1009 =
V2 Ia.MaKc - Ia.MHH %
=“15‘—82-f;f_—813‘—“6| . 1009 = 1,28%. (4-41)
KoaduuueHr tperbell rapMOHHKH paBeH
Vs 2(la'—la)_(1a.maKc+ Ia.wma) ’ . 100%’ (4_42)

2([a.M8KC+ [a— [a.MHH_ Ia) |

rie /, — 3HadeHHe aHOJHOTO TOKA, COOTBETCTBYIOLIErO TOYKe MNepece-
YeHHsi Harpy304HOH NpsaMOH c xapakrepuctukol npu Uq = — 0,5 E;
I’ — 3HaueHHe aHOJHOTrO TOKA, COOTBETCTBYIOLIErO TOUKE MEPECEUYeHHUst
Harpy3o4HoH npsIMOH ¢ xapakrepuctukoi npu Uy = —1,5 E..

B cemelicTBe aHOAHBIX XapaKTePHCTHK JIaMIIbl MOXKeT He OKa3aThCs

KPHBBIX, CHSITHIX NPH CETOYHBIX HanmpskeHHAX Uq u Ug. B stom cay-
yae UX HEOOXOAHMO NOCTPOHTb, OPHEHTHPYSICb Ha COCeJHHE XapakTe-

pucruku. Tak, Ans Hawero mpumepa U = — 36 Uag = — 9.
Ha puc. 37 unTepecyiolllle Hac y4yacTKM XapakKTepPHCTHK Mis Ug =
= — 36 u Uy = — 9 ¢ nokaszaHbol NYHKTHPOM. TOKH, COOTBETCTBYIO-

mpe Toukam I i [ (puc. 37), pasusl: I, = 70 ma; I, = 20 ma.
INMoacTaBasis nosyyeHHble AaHHble B GopMmyay (4-42), mojydum

- 2070 —20) =(86+8) | 100 _ 9 340;.
‘ 2(86 + 70 — 8 — 20)

Takum o6pasomM,

Kigpaes = V1287 2,382 = 2,79,
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Ipu BBesieHHHU OTpHLIaTe/IbHOM 06paTHON CBsA3H ¢ Koappuunentom 4 = 3
KO3(pUIIEHT HeJTMHEHHBIX HCKaXKeHHH BhIXOZHOIO Kackajla B COOTBETCT-
BHH ¢ (opmyJioii (4-21) cocTaBHT

Kra pacy 2,7 ,
K3 pacy.cs = Y == 0,99;.

CnenoBateJEHO, NIPH BoIOPaHHOM 3HaY€HHH Ko3dpHLHEeHTa 0OpaTHOI! CBsI-
31 A =3 ycnoBue Krzpacacs = 0,9% < Krsco = 2% BbIMONHSETCHA.

Ecou no pacuery moJsiy4aercst CJAHIIKOM GOJIbLIOH KOI(PGPHIHEHT He-
JMHEHHbIX HCKAaXXEHHH HJIH HeJOCTaTOYHAasl BeJNMYHHA Py, caenyer
H3MEHUTb HAKJOH JMHAMHYECKOH XapaKTepHCTHKH, MOBOpauyuBas ee
BOKPYI TOYKH P, T. €. U3MEHUTb BeNTHUYHHY R, onr. Eciu 3T0 He naer
TpebyeMoro pesysbpTata, HEOOXOZMMO BhIOpATh APYrOH THI J1aMIHL.

9. OnpenensieM 3/eMeHTHl LEMOYKH aBTocMewieHuss (puc. 31, a)

o A=l 161 ]
Rz = Tag+ 15 @6+7)-1073 13 ox. (4-43)

Io ta6n. VII sribupaem pesucrop ¢ conporuBieHneM R, = 110 om.
MomnocTs pesncropa Ry, cocTaBisieT

Pr,= (lsg+ I R =(53- 10°)* - 110 = 0,3 6m.  (4-44)
B kauectBe compoTHBJEHHS Ry, MOXeT GbIThb HCIOJb30BAH PE3HCTOP
tuna MJIT-0,5 ¢ MakcumaJ/ibHO# paccenBaeMoil MomHOCTbIO 0,5 am.
Emkoctb KoHzeHcaTopa Cy, HaXOAHM TO (GoOpMysie

108 108
Cus = 27Fy - 0,2 Res ~ 628-50-02.110 142 mrp. (4-45)

I[To taba. IV BeIGHpaeM 3neKTpoMUTHYECKHE KOHAeHcaTop Tuma K
eMKOCTbI0 150 mrh ¢ paGounm Hanp szKeHHeM, NPEBBILAOLMM HAMp fxKe-
nue | — E.| npuMepHo B 1,5—2 pasa, 1. e. Upg = 10 = 156.

10. Haxoaum conpoTuB/ieHHe nepBHYHON 0OMOTKH BBHIXOLHOTO TPAHC-
¢dopmaTopa

1— —
ry = Ra.on'r % = 520012—Q85 = 390 om. (4-46)
11. OnpeznensieM HanpsiKeHHE HCTOYHHKA AHOJAHOTO MHTAHHS
E,=U,+|—E |+ L,yr; = 250 + 6 + 46 - 10— . 390 ~ 274 6. (4-47)
12. PaccunTbiBaeM 3/eMEHTbl LENH 3KPAaHHOH CETKH
E,—U 274 — 250
R, = I 2 = R 3440 om. (4-48)
Io ta6a. VII BuiGnpaem pesncrop ¢ comporuBieHueM R, = 3,6 xomu.
MowxocTs ero cocras.iser
Pr,=IR,=(7-10-%?%.36-10°=0,175 em.  (4-49)

B kauectBe cOnpoTHBJEHHS R;; MOXKHO HCIOJNBb30BATh PE3MCTOP THMA
MJIT-0,25.
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Emkocts KoHzeHcaTopa C,;, paccyHThiBaeM 1o ¢opmyse

108 108
Css= 5 Fy 02 Ry — 628 50 02 36 108 — 4 mep. (4-50)
Ilo taba. 1V BuiGHpaeM MerasnnoGymaxHB# KOHfeHcatop tHna MBITI
eMkocTbio C,; = 5 migh ¢ pabounm HampsixenueM 400 s.
13. OnpezensieM MHAYKTHBHOCTb NEPBHYHOH OOMOTKH BBIXOJLHOTO
TpaHncgopmaropa

Ry
L, = 2N, .
YT oonr, V M1 (4-51)
rjpe
R R;+2
Rss = a.oms (R + 20) (4-52)

Ra.onr +Ri+2n

€CJIM KackajJ yCHJIEHHs! MOIIHOCTH He OXBaueH OTpHIUaTesabHOl obpat-
HOH CBSI3bIO, H

Ra,orn‘ (RiCB + 2’1)
Ra.ont + Ries 421’
€C/IH KacKaj YCHJIEHHsI MOIIHOCTH OXBayeH OTpHIaTeNbHOH oOpaTHOM

CBSI3bIO.
ComnpotuBienue R, MoAcuuThiBaercs no gopmyJe (4-19)

i 30
Ric3= —qu!— =T= 10 xom.

Rams =

(4-53)

Toxacrapasis B ¢opmyJnl (4-51) u (4-53) uucieHHble 3HAYeHHs, MO-
JyUHM
52 - 103 (104 42 - 390)

R = 5,2 - 105 + 102 + 2 . 390

=~ 3500 ox.

CienoBaTebHO,
3500

=~ 19,7 en.
6,28 - 50 Y 1,152 — 1

L, =

14. HaxoxuM HHAYKTHBHOCTb paccesiHMsl BEIXOZHOTO TpaHcdopMa-
Topa

Ra.onT_I_RiCB /o 52 - 108 10 TTEs T
Le= =gtV Mu— 1 = e VIIF=T =

= 0,23 en. (4-54)

O npueMJIeMOCTH PacCYHTAaHHOTO 3HaueHHs Ls CYyJAAT No Ko3pduiuyeHTy
paccesiHus

L
o= L—f 1009 . (4-55)
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Ecau ¢ > 0,5%, To BRIXOAHOH TpaHchOpMaTOp KOHCTPYKTHBHO BBIMO.1-
HuM. Jl1s1 Hawero mpuMepa
23
6 =022 . 100% ~1,16% > 0,5%.
15. OnpegensieM Ko3hpuuMeHT TPaHCHOPMALHMH BbIXOZHOTO TPAHC-
¢opmaropa

_ W R _V 4 - .56
n=-g* _l/ o = V Sarioroms = 003 (456)

16. PaccuuTbiBaeM 3JeMEHTBHl KOPPEKTHPYIOUEH WEMOYKH R ,p
Cxop (pHcC. 31, )

RKOP =2Rsonr=2- 5200 = 10400 om. (4.57)

o ta6a. VII BoibHpaeM pe3ucTop ¢ CONPOTHBTEHHEM Ryop == 11 Kom.
N3 cxembl puc. 31, @ BUAHO, UYTO uepe3 PesUCTOP Ry,p, MNOCTOSAHHBIH
TOK He nporekaer. [103ToMy MOIIHOCTb, pacceHBaeMylo Ha Pe3HCTOpe
Ryop, HalizeMm mo gopmy.ie

U2
ma
PRKOP - 2RKop ’ (4-58)
rie U,,, — aMIVIUTyJHOE 3HaUeHHe MEePEeMEHHOr0 HaNpsKeHH: Ha mep-
BHYHOH OOMOTKe BLIXOZHOTO TpaHcdopMaTtopa.
s dopmyist (4-38) U,,. = 211 . ITostomy
2112

PRy =511 108 =2 om-

BriGipaeM B KauecTBe CONPOTHBJIEHHSI Ryop pesuctop THma MJIT-2.
Emxoctb koHpmeHcaTopa Cy,p onpesensieM 1o dopmy.ie

Ls—l—L—"

n? 1012
— 10 g, (4-59)

KOp

C'Kop =

rae L, — WHAYKTHBHOCTb Harpy3Ku. IIJ1si 3/1€KTPOAMHAMHUECKHX TPOM-
korosopureneil L, = (0,003 -— 0,01) ex. [lpunumasn L, =5 . 1073 en,
NOJTyYUM
2, 5-107°
0,23 4 003
(11 - 103)2

CKop =

- 1012 =53 . 10® ng = 0,053 mxgh.

[To Ta6a. IV BuiGupaem Konzencatop Cy,op THI2a MBM eMKocTbIO 0,05 A1x6h
¢ pabounm Hanps:xkeHHem 250 .

17. HaxonuM K03phHULHEHT yCHJIEHHST BBIXOJHOTO Kackaja 1o Ha-
NPSIKEHUI0 Ha cPefHHX yacroTax (6e3 ydera nefCTBUS OTPHIATENbHOH
obpaTHOH CB3II)

Kyp=S - Raowr=11,3-10-3.52. 108 =59.  (4-60)
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18. PaccuuthiBaeM 3jeMeHTHl Lenu oOpaTHOH cBsi3H (puc. 33, 6).
KosdduuueHt nepepauu uenu oO6paTHOH CBsI3M /ISl OaHHOH CXeMbl
paBeH

_ R _
ﬁ - RICB+ R2CB ) (4 61)

Emkocts pasgenutesnsHoro Kongencatopa C.;, Nperpaxkpaiolero myTb
NOCTOSIHHOMY TOKY B lienb 06paTHOH CBSI3H, BhIOMpaeTCs H3 YCJIOBHS

23
27F y (Ryce + Race) 4) (4-62)

ConporuBJieHue uenu o6paTHOH CBf3H He JOIKHO 3aMETHO LIYHTHPOBATh
aHOIHYIO Uenb Jgamnbl. st 3T0ro HeoO6X0AUMO UMEThb

. RlCB + cha = 1ORa.orrr- (4-63)
3ajapiuuch BeJHUMHOH Ko3dduuueHTa o6paTHOH CBSA3H
A= 1+ BKyp =3,

Coo>

naiigem P
5=%=15%1=o,034.
Has namnbt 6111411 npH Raonr = 5,2 KOM MOXHO 3ajaTbCs
Rics + Rocs = 100 xom. (4-64)
Torpa
Ryes = B (Rycs + Rucs) = 0,034 - 100 = 3,4 xom, (4-65)
a

Ry = 100 — 3,4 == 96,6 xon.
ITo ta6a. VII BoiGupaeM pe3HCTOPBI C CONPOTHBJIEHH IMH
Ris = 100 kom u Ry, = 3,6 xom.

MoLuIHOCTb, pacceHBaeMylo Ha Pe3HCTOPaX Rz H Ry, MOXHO HaHTH
no QopmyJe

2
p _ Unna e
(RyicetRycd) ™™ "2(Ryes + Rucs) 2 - 1036

=0,22 em.  (4-66)

BLiGupaeM B KauecTBe CONPOTHBIEHHH R H R, PE3HCTOPHl THMNA
MJIT-0,25. EmMKocTb pa3ie’ uTeNbHOr0 KOHAEHCATopa

2,5

Cca = . 3,14 - 50 - 103,6 - 103

= 0,078 mre.

[Mo 1a6a. IV BuiGupaem KoumeHcatop C, THma MBM  emkoctbio
0,08 mrep ¢ pabouum HanpsikeHueM 500 6.
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b. KOHCTPYKTHBHBI/ pacueT BbIXOAHOro TpaHchopmMaTOpa ORHOTAKT-
HOTO KacCKaja ycuJeHHsi MO HOCTH. [IpM KOHCTPYKTHBHOM pacueTe om-
peNeNSIIOTCS MaTepHas M reoMeTpUuecKue pasMepbl CepAedHHKa, YHCI0
BUTKOB H JHaMeTp NMPOBOAA NEePBHYHOH H BTOPHYHOH OOMOTOK, a TaKxKe
IPOBEPSIETCST BO3MOMKHOCTb Pa3MellleHHs] OOMOTOK B OKHe cepleuHHKa
tpaHcgopmaTopa. Pacuer nmpousBoUTCs B TaKO# MOC/IEA0BaTeNbHOCTH:

1. BriGupaem maTepuas cepneyuka. [1pu Boibope MaTepuasa ceped-
HIAKa HeLGXOMMMO YUHTHIBAThL Ha3HAYeHHe TpaHcopMaTopa, TpeGOBaHuUsA
K BECY H CTOMMOCTH, HaJIH4He MOCTOSIHHOTO NMOJMAarHHYHBAHHKS, a TaKxKe
BBLIXOJHYIO MOIIHOCTb YCHJIHTEJIS.

Cnenyer ydecTb, 4TO B OXHOTAKTHBIX KacKadaX yCHJEHHS MOLIHOCTH
yepe3 MepBUYHYIO OOMOTKY BBIXOZHOrO TpaHcdopMaTopa mNpoTeKaer
[OCTOSIHHASI COCTABJSIIOMIAST AHOJHOTO
TOKa JIaMmbl, CO3JaBasi B cepledyHHKe T
NOCTOSTHHOE MarHHTHOe moJjie (mocTo- ; '
SIHHOE TOJMArHHNYHBAHHE), CHHXKAlOLIee |

I
|

S

MAarHuTHY10 NMPOHHLIAEMOCTb MaTepHaJa

tt‘ --b—-‘

— T.__

cepJleYHHKa, BCJEJCTBHE Yero HHAYK-

THBHOCTb TNEPBHUYHOH OOMOTKH YyMeHb- l l
IIAETCsT W repejaya HHXKXHHX YacroT L_...._)
yXyAmaercs.

B taba. XVII npuBemennl Mapku
MarHATHBIX MaTepHaJsoB, KOTOpBIE NAI0T
HauJyyliie pe3y/bTaThl € YYeTOM MPHBEAEHHbIX Bhlllle CcooOpaxe-
HUH. B cooTBeTCTBHH ¢ jaHHOH Tabsuiedl BbIOUpaeM IJisi BHIXOJHOTO
TpaHcdopMaTopa MPOEKTHPYEMOrO YCHJIMTE/S! CepPAEYHHK H3 3.1eKTPO-
TexHHYecKo# crasiu tHma 310.

2. OmnpesensieM reoMeTpHYECKHe pa3Mepbl cepJieuHHKa. BeixojHble
TpaHc(OpMaTopbl yCHJIHTeNeH HU3KOH 4aCTOThl C BbIXOAHOH MOLLHOCTbIO
P,,,x IO HECKOJIbKHX JIECSITKOB BATT OObIYHO BBINMOJIHSAIOTCS HA CepIeuHil-
Kax OGponeBoro Tvna u3 [ll-o6pasHbIX NJACTHH, NMPHYEM B OZHOTAKTHBIX
cxXeMax JJisi yMEHBIUEHHUS BJHSIHHSI NOCTOSIHHONO NOAMAarHHYMBaHHS B
cepJieuUHHKe JeNaloT HeMarHUTHBIH 3a30p B BUJE NPOKJAAKH H3 KapTOHa,
GyMary HJIH HHOTO H30JIILMOHHOIO MaTtepuana mexnay ero I-o6pasHoi
yacTbio U spMoM (pHc. 38). [Isist onpesesieHHsi ce4eHHs CPeIHEro CTepxK-
Hsl CepJeUHHKa MOXKHO BOCII0/1b30BaThCsl POpMY.JI01i

I Ly
a0 2 .
8000 M (4-67)

Puc. 38. ®opma nactuubl ceppeu-
HHKa BBIXOJHOTO TpaHCchOpMaTopa.

S =

rae I,, — TMOCTOSIHHASI COCTABJSIOLIAs] AaHOAHOI'O TOKA J1aMITbl BBIXOLHOTO
Kackaja, Ma;
L; — HHAYKTHBHOCTb MepBHYHOH OOMOTKH BbLIXOJAHOTO TpaHchopma-
TOpa, 2H.
Jinst Hawlero npuMepa

2 - 19,7

46 >
S = 8000 = 5,2 CcM=.
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[To ¢popmyaam (1-12) u (1-13) HaxoOUM UIMPHUHY CPENHErO CTEPIKHS
a lI-o6pa3Hoii nacTUHbI cepleuHHKa U TOJIMHY Hadopa ¢

a=0,91YS8=09V52=205 cu;
c=11YVS=11)52=25 cu.

ITo ta6n. 111 BeiGupaeMm anis cepneununka nyactuHsl Timna 11-20.
3. PaccuntbiBaeM YHC/I0 BUTKOB 0OMOTOK. UHCJI0 BUTKOB NepBHYHON
0OMOTKH

le
W, = 550 ]/L1 ——55 BUMKO08, (4-68)

rae l,p — cpenHsist AJMHA MarHUTHOH CHJIOBOH JIMHHUM AJs1 BBIODaHHOTO
THNA MJIACTHH, CM.
N3 1aba. 11 pna naacrun HI-20 maxomum Iy, = 17,2 cu. Tlostomy
—
2 o
W, = 550 ]/19,7 —15'7 = 4550 sumxog. YUucao BHUTKOB BTOPUYHOMH

0OMOTKH
W, =nW, = 0,03 . 4550 = 137 sumxos. (4-69)

4. TIpoBepsieM BeJMYUHY MaKCHMAaJbHOH HHAYKIMH B, B CepledyHH-
ke TpaHchopmaTtopa. M3BecTHO, YTO 3aBHCHMOCTb MeXAY Hamp XKeH-
HOCTBIO MOJIST ¥ MHAYKUHEH B Matepuase cepAeyHHKa HequHeiiHa. [lo-
TOMYy TpaHCchHOPMATOP BHOCHT HeJIMHEHHble HCKaXKeHHsT B TpaHCchopMii-
pyeMblii curuas. Besanuuna sTHX MCKaXKeHH TeM 6oJblle, 4eM 6oJblle
BeJIMYMHA MAaKCHMaJbHOH HHAYKIHMH B cepieunnke. Ecin tpanchopma-
TOp pa6oTaer B cXeMme, IJe HeJHHeHHble HCKaXKeHHs HMEIOT 3HaueHHe,
cJeyeT OrpaHHYMBATh BeJHYHHY HMHAYKUHH. B Ta6a. 8 mnpuselensl
3HaueHHusl MHHIYKIuK 75 crasted 3310—3330, npu KOTOPHIX He BO3HH-
KaeT 3HAYUTeJbHBIX HeJUHeMHBIX HCKaXeHHH; NpH MpeBbILIeHHI]
YKa3aHHbIX 3HAuUEHHH HeJHHEeHHble HCKaxKeHHs1 ObICTPO DPacTyT.

Tab6auua 8

LonycTumbie 3HAuYEeHUA aMNIATYAbl MHOYKUWU LGNS BbIXOLHbIX TPaHC-
opmMaTopos HW3KOM uacToThl U3 cTan1 3310—3330

MomHoCTb Ha BuIXOde 1
YCHAUTENSA P gy oM

3 10 ] 30

Honyctumoe aMmiuTyaHOS
3HaYeHHe HHAYKIUH 0,46 0,65 0,8 0,95
Bm nof, MAa |

MakcumasbHOe 3HayeHHe MHAYKUMH B CepleyHHKe TpaHchopma-
TOpa onpejeaseTcs no popmye
2,95 - 108 - U pa

Bm = W-l— ma, (4-70)
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rge Upa — amMniuTyga HanpsiKeHUs Ha NepBHYHON OOGMOTKE BBIXOJ-
Horo tpancdopmaropa, 6.
[MoacraBasst B opmyay (4-70) uncnennsie 3HaueHuss Uy, = 211 6,
F.=050ey,S = 5,2 cm?®, W, = 4550 sumxoe, nosyuum
_2925-108-211
Bn= 5552 4550 — 0% M.

Mo T85:1. 8 MpH MOLIHOCTH HA BBIXOAE YCHJINTENS Py = 3 6m HaXomM
Bin gon = 0,65 ma. Takum o6pasom,

B, = 0,4 ma < By zon = 0,65 ma, (4-71)

T. €. HeJIHHEHHble MCKAXKEHWs, BHOCHMbIE TPaHC(OPMATOPOM, HE3HAUM-
tesibHbl. Ecu ycioBue (4-71) He BbImogHsieTcst, T. €. Bn > Bp zom,
TO YHCJO BHTKOB IePBHYHOH OOMOTKH CJleAyeT onpefenarb no Gopmy-
Je

. 103 -
Wl ] —3-72—1:9‘—3% BUMKOS. (4-72)
H

5. HaxonuMm JuaMeTpsl NpOBOLOB OGMOTOK. [lnamerp mnpoBoja
(6€3 H30/IAUMH) TEPBUUHON OGMOTKH

d, = 0,025V 1,, un, (4-73)

rie I,, — MOCTOsIHHAsI COCTABJSIONIAST TOKA BBIXOAHOH JIAMIBI, M.
Huamerp npoBona (6e3 H30/1s1UH) BToquHoﬁ 06MOTKHU

d, = 0,8d, —=—mm. 4-74

Ins Hawero npumepa
d, = 0,025146 = 0,17 mn;

d,=0,8- 017W:0,79MM.

ITo ta6a. 11 BeIGHpaeM AJsi OGMOTOK BBEIXOJZHOrO TpaHchopmaTopa npo-
Boa tuna [19B-1 ¢ usonsuuei

diys = 0,2 um;  d,,, = 0,83 mm.

6. Haxoaum BeIMUMHY HEMarHUTHOIO 3a30pa B cepaeyHuke (puc. 38)

1= Dlo 105 (4-75)

rie [,y — JaHO B MHJLIHaMIIepax.
Takum o6pasom,

| = ﬂ)s—% 10-5 = 0,26 mm.
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YuuTbIBasg, UTO MarHATHBIA NMOTOK JABaKAbl NepeceKkaeTt 3a3op B cephey-
HHKe, HAaXOAMM TOJIUHHY npokJaiku mexay Il-o6pasHeiM nakerom
NJaCTHH H SPMOM

l
5 = 0,13 MM.

7. TlpoBepsieM BO3MOKHOCTb Pa3MeleHHss OOMOTKH B OKHe CepJedHH-
Ka. Uucio BUTKOB B Cj0oe Kaxnofi OGMOTKH HaxoauMm mo QopwmyJe
(1-14). Odna nepBuuHON OGMOTKH

W - h—2(6xapk+2)
en ™ a - diys

rie h — Boicota okHa (u3 ta6.a. 111 nas naacrun I1-20 A = 50 mm);
Okapx — TOJIIMHA KapKaca (MpHHHMaeM Oyapx = 1 MM);
dius — IMaMeTp NpOBOAa C H30JsUMeHd [epBHYHOH OOMOTKII
(dlns = 0,2 mum);
o — KO3()(pHUUHEHT HeNMJIOTHOCTH (mo Tabj. 3 /s mpoBoAa Au-
ameTpoM diys = 0,2 mm Haxomum o = 1,25).
Takum obpasoM,

o 80—=2(1-+2
WICJI - 1,25 . 0’2 — = 176 BUMKO8.
s BTOpHUHON OOGMOTKH
_80—2(1+2)
cha = W = 49 eumxos.

Uucno coeB A/ KaxKAOH O6GMOTKH (C OKpyrjieHHeM A0 Gobiiero
IIeJIOTO YHCJIa) COCTaBHT

W, 4550 o
M= o= e 20
W, 137
nz——m-—T—\,:S.

TonuuHy Kaxnolt o6MoTKu onpefenseM mno ¢opmyae (1-16).
s nepBHYHOH OGMOTKH

6106 =14 (dlua -+ 6143) + 6np MM,

rzie Sus — TOJILIIMHA H3OMSIHH MeXY CA0MH (npHEHMaeM O,; = 0,05 mn);
Onp — TOMIMHA MPOKJANKH MeXAy OGMOTKaMH (mpHHHMaeM Opp =
= 0,3 munm).
ChefoBaTtebHO,

8106 = 26 (0,2 + 0,05) + 0,3 = 6,8 mm.
s BTOpUYHOH OGMOTKIL
Os06 = 3 (0,83 4 0,05) + 0,3 = 2,94 mn.
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O611as BeIcOTa BCceX OOMOTOK (C y4eTOM TOJIMHBI CTEHKH KapKaca Oyapx =
= 1 mm) cocTaBUT

606u.l = 6106 + 6206 + Gkapx = 6,8 + 2,94 + 1 = 10,74 MM.
Taxkum o6pasoM, Bcsg 00OMOTKAa Ha Kapkace GyJeT 3aHUMATb MO LIMPUHE
okHa cepjieunuka 10,74 mm. lllupuna xe okHa b B CepJieUHHKeE JJSI Bbl-
6pansoro tuna nsaactud 1I-20 paBna 20 mm. CnepoBatelbHO,

b > 606u.1v
11 0OMOTKa CBOGOJHO Pa3MeCTHTCS B OKHe.
8. PaccuurrpiBae HHAYKTHBHOCTb pacCeMBaHHMs TpaHcopmaTopa
L 04n - Iy - W?
Spacy — 108 (h — 26KapK) ap +
% 7

TR 1 3]

8106 -?l)- 8506 ) 2h. (4-76)

2 ;~
Pic. 39. Pasmemenyue o6MOTOK Ha KapKa- 7
ce BEIXOZHOTO TpaHcdopMaropa:

a — Ges uepejgoBaHusl OGMOTOK; 6 — c ue-

pexoBaHHeM OOGMOTOK; [ — BTOpHYHas 06-

MOTKa; 2 — nepBHYHasi o6MOTKa; 3 — IOJIOBH-
Ha NepBHYHOH OOGMOTKH.

1 1

1 I

a : ]
B ¢opmyne (4-76) Bce snHeiliHbie pasMephbl NOMKHBI GbITh BhIPaKeHbI B
cantumerpax. Cpennss AjquHAa BUTKA OGMOTKH [, OnpelesiieTcss 10
tdopmyse (1-28) ’

L=2@+c)+nb=2(2+42,5)+3,14-2=1528 cm.

[Moncrasass B gopmyay (4-76) uuc/eHHble 3HAYCHHS, MOJYUHM

0,4 - 3,14 - 15,28 - 45502 0,68 -+ 0,294
LSpac!{ = 105(5 — 0,2) (0,03 4 ——_.I?’:‘—') = 0,29 cH.

Ecnu Halinennoe no dopmyne (4-76) 3Hauenne Ls paeq HE NpeBbILIAET
3aJlaHHOrO, T. €.

LSpac'-I < LS ’ (4‘77)

TO KOHCTPYKTHBHBIH pacueT TpaHcopMaTtopa Ha 3TOM 3aKaHUHBAETCs
1 OGMOTKH pa3MeIlaloT Ha Kapkace OObIYHBIM COCOGOM, KaK MOKAa3aHo
Ha puc. 39, a.

B namewm ciyuae ycnoBue (4-77) He BBIIOJHSIETCS, TaK KaK

Lspacs = 0,29 en > Ls = 0,23 en.

ITosTomMy npu M3roTOBJIEHHH TpaHChoOpMaTopa CJefyeT NPHUMEHHUTH ue-
peloBanue obmotok. Ilpocreiinii npumep uepenoBaHHsI [OKasaH Ha
puc. 39, 6: o6mMoTKa ¢ GOJMBIIMM YHCJIOM BUTKOB pa3buTa Ha JBE 4acTH,
a MexJy HUMHM pacrnoJjioxkeHa apyras o6MoTKa. B Haiem ciyuae npu
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Ha/IMUNM  uepefOBaHHMs HHAYKTHBHOCTb pacCesiHHsl YMeHbIaeTcss B
(m — 1)? pas, rjie m — obLiee YUCJIO YacTel, N3 KOTOPBIX COCTOSIT HEPBUY-
Hasi M BTOpHUHast o6MOTKH. Jls1si uepeloBaHK s, MOKa3aHHOro Ha puc. 39, 6,
m = 3, U UHAYKTHBHOCTb PaccesiHMs yMeHbILIAeTCsl B YeTbipe pasa.

B. PacueT JBYXKAaCKaJHOrO YCHJHMTe]sl HanpsKeHMS HA Pe3UCTe-
pax. Insi fetaJbHOro pacueTa KacKaJOB YCHJEHHsi HANpsiKeHHs HC-
MOJB3YIOTCST CJeAYIOINe HCXOAHble JaHHBIE, TOJNYyUYeHHble B pe3yJbTa-
Te mpeiBapUTeJbHOrO pacueTa: 1) Hanpsikenue Ha Bxoge U, = 2 wus;
2) KoapuuMeHT yCUJIEHHs] MepBOro Kackajga (Ha CpeJHHX 4YacToTax)
Kiep = 200; 3) xo3buLMeHT yCHJeHHS] BTOPOro Kackaja (Ha CpelHHX
yacrotax) Ky, = 30; 4) anmanason uyacrot F, -~ Fy = 50 —— 6000 ey;
5) dacToTHble UCKaxeHusi M, = My, = My = M,, = 1,05; 6) neau-
Hefisble uckaxeuusi K.; = Ky, = 1% 7) tunsiaamn — nenrop 6)K3I1
u Tpuoi 6C3I1 (ocHOBHBIE NaHHBle JaMn npuBeleHbl B Taba. XVI).
Kpome Toro, mpu pacuete OKOHEUHOro Kackaja ObLIO HalileHO Hampsi-
JKeHHe HCTOYHHKA aHOAHOro nutanus E, = 274 6.

Pacuem nepsoeo xackada Ha nenmode 6)K3I1 (munosas cxema npuse-
dena Ha puc. 30, 6). 1. OnpefensieM CONPOTHBJEHNE aHOLHOH HATrpPYy3KH
R,,. Makcuma/bHOe CONMpPOTHBJEHHE AHOLHOM HArPY3KH U3 YCJIOBHs
JONYCTHMBIX YaCTOTHBIX HCKAXKEHWH [J1si YCUJMTENs] Ha MeHTOae

Ral < R:-)KBI ’ (4'78)
rune
VM —1
Roksl = m = (4 79)

9KBHBAJIEHTHOE CONPOTUBJ/ICHHE aHOLHON LleNH JIaMIbl A/ NepeMEeHHOro
toka. B Beipaxkenuu (4-79) C, — eMKOCTb, IIYHTUPYIOUIAsi AHOLHYIO
HarpysKy J1aMibl MepBoro Kackaja. 3ta eMKOCTb onpefesiercs: no ¢op-
MyJie

C01 = Cax2 + Cnp2 (1 + K2cp) + CBblxl + CM ’ (4'80)
rie Cgy, — BXOINHAsi €MKOCTb JaMmmnbl JI, HocJeaymouero (BTOpPOro)
Kackaja,

Cyps — TMPOXOJHAs eMKOCTb JaMnbl J,;
Kyp — KO3(XpHLUKMEHT YCHU/JIEHHA Ha CPeJHHX 4YacToTaX Kackaja
Ha Jamne Jl;
Cyuxy — BBIXO[HAsi €MKOCTb JaMibl J/I; pacCUMTBIBaEMOro Kackajia;
C,, — eMKocTb MOHTa)ka (Gepercsi B npegienax 10—20 ng).
W3 tabn. XVI naxonum paas aamnst JI, tuna 6C3I1 Cyy, = 6,7 neg;
Cuaps = 2,4 n¢p; naa aamnel JI; tuna 6)K3I1 Cy,y, = 1,8 neg. Ipunuma-
eMC, = 15 ngp. Taxkum oGpasom, C, =6,7 42,4 (1 + 30) +1,8 +
4+ 15 = 98 n¢. I1punumaem Cy, = 100 ng.
[ToacraBasss B opmyay (4-79) uHcJeHHBlE 3HAYEHHS, MOJYYHM

_ /(1,057 — 1 _ 3 oa —
Roxor = —5- 314.6.10° 100 108 — 84 - 10° om = 84 Kxom.
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Takum o6pa3om, U3 YCJOBUA AONMYCTHMBIX YaCTOTHBIX HCKaXXEHUH HEoO-
xonumo, uto6el R, < 84 xom. OnpenensieM HeoOXOLHMOE MHHHMAJIb-
Hoe 3HaueHHe R, M3 YCJOBHA NOJIyueHHsS 3aJlaHHOro Koddduuuenra
yCHJIEHHs KacKajia Ha CpeJHHX YacToTax

Kic 200
R, =—=8 = _T—_ =40 xox, 4-81
a1 Sl 5. ]0_3 ( )
riie S; — kpyTH3Ha XapakTepucTukH sgamnbl 6)K3IT (S; = 5 ma/s).
I,ma Up=0 6X3 1
5 Uy=15068
056
25k
1
10
-1,58
7
s 26
it
NS W P v
&8s 38
:J: — . 356

SISl o] @ 80 70 %0 W0 A0 |80 30 30 Uad
2G| —ty=1206
s 3 £,=2740

Puc. 40. CemeiicTBO aHOAHBIX XapaKTepHCTHK Jammsl 6)K3IT.

CrnepoBaTe/bHO, BEIHUMHA CONPOTHBJAEHHS R, JOJ/KHA HaXOAHTbCSI
B npefiesiax

84 xom > R, > 40 Konm.

[MToab3ysic Tta6n. VII, BHIGupaeM pe3ucTop ¢ CONpPOTHBJEHHEM
R, = 82 xom. MomHocTb, paccenBaeMyio pesuctopom R, Haiizem noc-
Jle onpejiesieHHsl MOCTOSIHHOH COCTaBJISIOIIEll aHOLHOTO TOKa JIaMIlbl.

2. PaccuntbiBaem 3JeMeHTHl pasBa3bIBaloOIEro (UJbTPA

Ry =(0,1+-0,2)R,, = 0,15 - 82 = 12,6 xom. (4-82)

[To Ta6a. VII BuGupaem pesucrop Ry, = 12 xom (MolHOCTb, paccel-
BaeMyl0 pe3HCTOPOM, YTOUHUM I[1OCJie ONpejesieHHs] NOCTOSTHHOM COCTaB-
JSIIOER aHOJHOTO TOKa JIaMIbl)

20 50 20
Fy - R 50 .12.1073

rie F, — B repuax;

Ry, — B Meromax.

[To Ta6a. IV BreiGupaeM 3/eKTpPOJHTHUECKHII KOHJEHCATOp THMNA
K3-2 emxoctbio 40 Mx¢h ¢ paGouun HanpsizkenueM 300 6.

3. B cemefictBe aHOAHBIX XapaKTepucTHK Jamnbl 6)K3IT crponu
JIMHAMHYECKYI0 XapaKTepHUCTHKY (Harpy3ounyio mnpsmymoo) (puc. 40).

Cor > - = 33,3 mxeh, (4-83)
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XapaKTepHCTHKY MPOBOXMM uepe3 TOYKY A Ha OCH OpAMHAT, COOT-

BETCTBYIOULYIO TOKY

274

i Ea

8T Ra+Rp1 (82F12)-108

= 2,92 ma,

1 TOYKy 5 Ha ocH abCuHce, COOTBETCTBYIOLLYIO HANPSI2KEHHIO HCTOUHHKA

aHopHoro nutauus E, = 274 s.

Bri6upaem pa6ouyio Touky P Ha xapakrepuctuke npu U, = —3 s,
TaK KaK 3TO Hanpsi>KeHHe sIBJIseTCs HAMMeHbIIHM, IPH KOTOPOM padouasi

Fifo) By

3

ke

N W SO
y A

onn

8888
\
\
\
N

005 01 62434445 10 2 34F

Puc. 41. Homorpamma ans onpegneneHust
Kos(punuentoB nepecuera F;, Fg u F Ry

TOUKAa HAXORUTCS HA MPSMOJHHeH-
HOM Y4YacTKe XapaKTePUCTHKH HU
B TO e BpeMs Jjammna paboraeT
6e3 CeTOUHBIX TOKOB. JleiicTBu-
TeJbHO, BBIOHpasi HampsiKeHHe
cmemenusi E, = —3 g, ybexnaeM-
cg B TOM, uto |—E .| =238 >
> Uy = 2 M8, T.€. CETOUHBIH TOK
OTCYTCTBYET.

Bri6pannroii paGoueii Touke P
cootBerctByer U,, = 120 6. dus
yMeHbIIIEHHS] TOCTOSTHHO! COCTaB-
JSI0EeR aHOAHOrO TOKa, CO3Aalo-
mell Gecrosie3Hoe majeHHe IOCTO-
SHHOTO HAamNpsiKeHUs Ha COmpo-
THBJIEHHH R,,, 1len1ecooGpasHo BbI-
O6paThb BO3MOKHO MeHblllee Hanps-
JKeHHe Ha 9KpaHHoii ceTke U,. B 10

ke BpeMsi NpH yMeHblleHUH U,
najaer KpyTH3Ha JaMIbl H ycuJieHUe KacKana. IlostoMy OGBIYHO mpH-
HHUMAIOT

U, = 0,5+ 1)U,,. (4-84)

B crnpaBouHMKax MOryT OTCYTCTBOBAaTb XapaKTePHCTHKH M NapaMeTphl
JaMn NpH MOHHXKEHHOM SKpaHHOM HanpsixKeHHWH. B atom ciyuae ans
onpefeJ/ieHUsT BeJJUUHHbI aHOLHOTO U 9KPAaHHOI'O TOKOB JIaMIIbl, KPYTH3HBI
M BHYTPEHHEro CONpPOTHBJ/EHHS NPH HOBOM 3HAUYEHHWH 3KPAHHOIO Ha-
npsizkeHHus1 YAOGHO MOJIb30BATbCSI HOMOTpPaMMOH KO3(pHIHEHTOB Nepe-
cueta (puc. 41).
Ilns paccuuTbiBaeMoro Kackaja npuuumaeM Us pieq = 0,75 . 120 =
= 908. OmnpenensieM Ko3(h(dULHEHT NepecyeTa MO HaNpPSKEHHIO
Fy— Us pacu _ % _ 0,6, (4-85)
3
rie U, — TUMOBOe 3HaUeHHe HATIPsiIKeHHs HA SKPAHHOI CeTKe, NIPH KO-
TOPOM CHAITHl AHOJHBlE XapaKTepHCTHKH, NpHBELEHHblE B
CIIPaBOYHHKe.
Ilanee HeoGXOAMMO NPOBepHTh, ofecreynBaeT JH BHIGPAHHOE 3HaYe-
HHe 3KPAHHOrO HampsiKeHHsl noJyueHHe TpeGyeMOro Ko3dduuueHTa
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ycHJIeHHs KacKaja. I 3Toro no Homorpamme omnpefessieM Ko3hhuIHeHT
nepecueTa KpyTusuel Fg. [Ipu Fy = 0,6 nonyuaem Fs = 0,8.

Haxomum KpyTH3HY XapakTepHCTHKH JaMIbl B BEIGpaHHOH paGoueit
touke P. ] 3TOr0 npyn HensmeHHoM 3HaueHun U, = 120 ¢ onpeznensem
1O CEeMEHCTBY CTAaTHMYECKHUX AaHOAHBIX XapakrepuctHk (puc. 40) Be-
JINYHHBL

]; npu U;l == ""Ec + AUcl;
I, npHu U:l = "‘Ec _AUcl,

rae AU, = 0,5 s.
3HaueHHe KpyTH3HHI B paGoueil TOUKe OmpelessieTcss mo (opmyJie

r ”
la_la .

Sp.r =—2ATc1 (4-86)
s nawero npumepa (puc. 40)
I,=325 ma npu Uy = —3+0,56=—2,5 g
I,=0,5 ma npn Uy = —3—0,5=—35 a.
Briuncasiem
Sp.r = -————3’22'5 6?50’5 = 2,75 mafs.

HoBoe 3HaueHue KPYTH3HBI COCTABHT
Space = Spx - Fs = 2,75 - 0,8 = 2,2 ua/e. (4-87)
OnpegensieM GaKTHUECKHH KOI(DQHUIHEHT YCHJEHHs Kackaja Ha Cpel-
HHUX 4acToTax
Kipacn.co = Spacq - Ryy = 2,2 - 103 - 82 - 10°= 180.  (4-88)
[MonyuenHoe 3HaueHHe Ko3((hUIMEHTA YCHJIEHUs MEHbLIe 3aJaHHOTO
Klpacq.cp = 180 < chp = 200.

BrisicHuM, JOnMyCTHMO JIM Takoe YMeHbIIeHHe Ko3(gulineHTa YCHIeHHS
kackanga. M3 mpexBapuTesbHOrO pacuera ciaeayeT, 4to Ko3(HIHEHT
YCHJIEHHST HPOEKTHPYEMOrO ABYXKACKAJHOTO YCHJIMTEJS HAaMpsKEeHHS
3HAYHTeNbHO GoJbllle TPpe6yeMoro, Tak Kak

Kiep - K
1cp xp 6000 ~1,62.
1,5 . Kosuy 3800

T103TOMy MOXKHO JONMYCTHTb HEKOTOpOe YMeHbIleHHe Ko3hdHiueHTa
YCHJIEHHS] KaXK[IOro Kackaja 1Mo CpaBHEHHIO ¢ NPHHATEIM. Popmyna as
pacuera JONMyCTHMOTO CHMXKeHHs ¢ Ko3(dHIMeHTa YCHIeHHS KaxKAOro
Kackajla HMeeT BHJ

n
. chp < Koep - - Kncp 4-89
q - -l/ 1,5K06m ’ ( )

rje n — YUCJO KaCKaJOB YCHJIUTEJA HaNpPsAXKeHHIA.
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Jns Hamero mpumepa npu n = 2

g=V 1,62~ 1,27. (4-90)

Takum o6pasom, KO3(h(hHUMEHT YCHJIEHHs MEPBOrO KacKaja HOJIKEH
O6bITb He MeHee

Kiep 200
q = m = 158
YuutbiBasi, 4TO
Kie
K!pacq.cp = 180 > {l]p = 158, (4-91)

MOXHO CJieJIaThb BBIBOL O TOM, UTO HAaMNpsiKeHHe HAa 3KPaHHOH ceTke
U, = 90 6 BriGpaHo npaBusbHO. B ToM cayuae, kKorpa ycjoBue (4-91)

He BBINOJHAETCS, T. €. Kipaca.cp < K(‘;”, HeoOXonuMO BEIGpaTh GoJee

BbICOKOe 3Hauenue U, B mpefiesiax, yKa3aHHBIX B opmyJie (4-84), HaillTH
HOBble 3HaueHUs1 Fy, Fs, Spaca U Kipacu.cp, @ MPU HEOOXOLUMOCTH H3-
MEHHTb BeJIUYHHY CONMPOTHBJIEHUsI aHONHOH HArPY3KH R,, WJIH CMEHHTb
THII JIAMIIBI.

[To Homorpamme (puc. 41) Haxopum, uto npu Fy = 0,6 Koaddunmen-
THI [lepecyeTa No TOKY H BHYTPEeHHEMY COMPOTUBJEHHIO COOTBETCTBEHHO
paBubl F; = 0,47; Fg, = 1,5. Anonubiii TOK MOKosi B pafoueil TOuKe
P (puc. 40) paBen /,, = 1,8 ma, Tok 3xpauHol ceTku Jamnbl 6)K3I1
(cm. Taba. XVI) paren I, = 2 ma. OnpejiesisieM HOBBIE 3HAUEHHUS] ITHX
TOKOB IO (hopMyJsiaM

Lig pacy = 1o - F; = 1,8 - 0,47 = 0,85 ma; (4-92)
Iypaca =1, - F;, = 20,47 = 0,94 na. (4-93)
HoBoe 3nauenue BHYTPEHHETO CONMPOTUBJIEHUS JAMNBI COCTABJIAET

Ripacs = R + Fr =800 - 1,5 = 1200 xom = 1,2 Mon. (4-94)

YTouHsIeM THII pe3ucTOpoB R, U Rg;. MouiHocTs, paccerBaeMasi pesu-
cropoM R, = 82 kom, paBHa

Pry = (I paen)? - Riy = (0,85 - 10-3)2 . 82 - 10° = 0,059 arm. (4-95)
MouisocTb, paccerBaeniasi pe3ucTopoM Rgy,, paBHa
PRy, = (o pace)? * Ry = (0,85 - 10-9)2 - 12 - 10° = 0,009 6. (4-96)

B xauecTBe conporiBaeHHil R, H Ry, MOryT ObiThb HCHOJb30OBaHbI pe-
suctopet TMna YJIM-0,12.

4. Ol'lpelle.ﬂﬂeM 3JIeMeHTbl LeNnOYKH aBTOCMELUCHHUA

R — l—‘ Ecl — . 3
MU Taopaca + 15 pacy (0,85 + 0,94)- 1073
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ITo Ta6n. VII BbiGHpaeM pe3ucrop ¢ conpoTHBJeHHEM R, = 1,6 xom.
MouiHoetb pesucropa R, cocraBjsiet

PRy = (Lo paca + 5. pace)® - Rg = (1,79 - 1073)2 - 1,6 - 10> =
~0,005 am. (4-98)

B xauectBe compoTuBJeHHSI Ry, MoxKeT GBITb HCHOJb30BAaH PE3HCTOD
tHna YJIM-0,12.
Emkoctb KonpieHcaTopa Cy, onpefiessieM o gopmyaie (4-45)
Cor— 108 _ 108 ~10 s
KL= 2 - Fy-02 Ry,  628-50-02-1,6-108 MKP.

ITo Ta6n. IV BeiGHpaeM 3JeKTpPOMTHUECKHI KOHAeHcaTop THma SM
eMKocTbio 10 Mk ¢ paGouuM HanpsikeHHeM 5 6.
5. OnpegensieM 3JIeMeHTHI LeNMH IKPAHHOH CETKH

_ Ea—U, _ 214—90 C10% on )
Ry = T 001 107 196 - 10* om = 196 xom. (4-99)

Ilo ta6n. VII BeiGupaem pesuctop R, = 200 xkom. MowHocTts, paccenu-
BaeMasi Ha pe3ucrope R,;, cocTaBJjisieT

Pp =12 - Ry= (0,94 10-%2.200. 10°~ 0,18 6m.

3.pacy

BriGupaem pesucrop R,, tuna MJIT-0,25.
Ewmxoctb KonueHcatopa C,, paBHa
Cor — 108 . 108
3 O Fu-02-Ry  628-50-02- 200108

[o ta6n. IV BeiGupaem KonpeHcarop tHna MBM emxkoctbio 0,08 mxg ¢
paGounum Hanpsi:keHHem 250 6.

6. HaxonuM BesJMYHHY COMPOTHBJEHHS R, B LenH YnpasJsiowei
cetky Jamnsl 6)K3I1. Besnnunna conporuBienust R, Ha BXOje YyCHJIHTe-
Jisi JIOJKHA OBITh JOCTATOYHO GOJBLUOH (MOpsiika COTEH KHJIOOM), HO
He JOJIXKHA NpeBbIILIATh Mpefie/IbHO JONMYCTHMYIO BeJHUHHY R yake AJA
JaHHOrO THNA Jamnbl (Tabu. 9).

Has namnel 6)K3IT conporuBieHue R yaxe = 0,5 Mom. Ilo ta6n.VII
BbIOMpaeM pe3HCTOp ¢ conpoTHBJeHHeM R. = 470 xom. MoutHocTb
3TOro pe3HcTopa MoXKeT OHITh BbIOpaHA MHHHMMAJbHOH, TaK KaK Hanps-
JKeHHMe CHTHaJIa Ha BXOJe YCHJIHTe/]S HMeeT He3HAUMTeJbHYIO BeJHYHHY
(Usx = 2 m8). B xauectBe conpoTuBieHHs R, MOXKHO HCNOJb30BATh
pesucrop tuna YJIM-0,12. Creayer oTMeTHTb, YTO COMPOTHBJEHIE
KATYLWIKH 3JEeKTPOJAHHAMUUECKOTO MHUKPO(OHA COCTaBJsSET BCEro He-
cKoJbKo oM. Jlasi corjlacoBaHUs MHKpPO(OHA CO BXOAOM YCHJHTEJSI B
Kopnyce MHKpOhOHA MOHTHPYETCS CHelMaJbHbIH COrJacyIOWHiA TpaHC-
¢opMaTop C BBIXOJHBIM COMNpOTHBJeHHeM mopsaka 200—600 om. s
yMeHbLUEeHHs TOMeX IpPOBOA, COeJHHSIOIIMH MHKPOGOH C YCHJIHTEJEM,
JI0.13KeH ObITb 3KPaHHPOBAHHBIM.

7. OnpefessieM BeJHUHHY CONPOTHBJEHHS R, B LENH ynpaBJsioiefi
ceTkH caenymomero kKackaga. ConporHBienne R, JOJKHO HaMHOI'O

= 0,08 uxgp. (4-100)
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NpeBLILIATh CONPOTHUBJICHHE aHOAHONH HArpy3KU MPeAbIAyLIero Kackaja.
B npoTuBHOM C/yuae yCHJEHHE 3TOr0O Kackaja GyAeT 3aMeTHO CHHXKEHO.
OG6bIYHO TNPHHHMAIOT

Ry =(5-=10)R,,. (4-101)

Tabauua 9

MNpejensHo poONyCTHMblE 3HAYEHWA CONPOTHBNe-
HUA B UENH ynpaBAAlowWweNh CEeTKM HEKOTOPLIX namn

THn Jamnbl Re make, MoH

6C211 0,25

61111, 6I13C, 6)K3II, 6)K4Il, 0,5
6H2II, 6K4I1, 6HSC ’

6C3I1, 6I114I1, 611511, 6I118I],
6)KITI, 6)K2I1, 6)K5IT, 6)KITI, 1,0
6HITI, 6H3II, 6H4II, 6H5C,
6H5II, 6H13C, 6H14I1

BMecre ¢ TeM BeqlMuHHA R, He JNO/IKHA NpeBbIIIATh NpeaesbHO JOMyC-
THMOro 3HaueHHs [/1d BbIGpaHHOro THna Jammnsl (taba. 9). Mexons us
ycnoBusi (4-101), mas Halero mpuMepa CONpPOTHBJIEHHE LOJIKHO GBITh
He MeHee

Ry = 5Ryy =5 - 82 = 410 xom.

B COOTBeTCTBHH C TEXHHUYECKHM 3aJaHHEM B MPOEKTHDPYEMOM YCHJIH-
Tesle JAOJIKeH ObITb NMPHUMEHEeH peryJ/sTop YCHJeHHs ¢ raybuHoit N =
= 20 06 u TonxkoMneHcauueil. BriGupaem cxeMy peryJsTopa, npuBe-
JeHHYI0 Ha puc. 35, 6. [Ipu BKJ/IIOUEHHH B LieNb CETKHU /I, MOJIHOTO COnpo-
THBJEHUSA R, = Ry + Ry (BepxHee moJIOKeHHe JBHXKKA IOTEHLHO-
MeTpa Ha PHCYHKe) ypOBeHb CHMTHaJa, MOCTYMAIOMIEro Ha CeTKy, 6yleT
HauboabwnM. s ocnabaenus: curnana Ha 20 06 OJBUIKOK HeOGXOAMMO
nepeBeCTH B HUXKHee M0JIOXKeHHe. B 3TOM ciydyae cCHrHajl Ha CeTKY no-

LaeTCsi C CONPOTHBJIEHHS R, BeJIHUMHA KOTOPOIrO OnpefiesieTcsi no ¢op-
MyJIe

Ry =-fa = 20— 41 xom. (4-102)
1020 1020
CJe10BaTeIbHO
R, =R, —R =410 — 41 = 369 xox. (4-103)

Mo Ta6a. VII Bri6upaem nepemennbiit peaucrop tuna CII ¢ conporusJe-
HueM R¢; = 330 koM 1 HOCTOSTHHBIH PE3HCTOD C CONPOTHUBJEHHEM Re; =
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= 47 kom. MouHOCTh, pacceHBaeMyio Ha Pe3HCTOPax Rei v Rei, Haxo-
IuM no ¢opmyJe
U?
P+ o= _mx2 4-104
RatRy 2Ry + Ry ( )
rie Upmpxo — HampsizKeHHe Ha BXOJe JaMnbl J1,.
IMpuanmasd Umexz = Umsua = Upsxt - Klpacq‘cp =2.10"3.180 =
= 0,36 6, moayuum

03 s
PR;I+R;’,—2.(377-103)~17 10=° ém.

Takum oGpa3oM, MOIIHOCTb Pe3UCTOPOB R H R¢ MOXKeT GbiTb MHHH-
MaJsbHOM. [IpHHUMaeM 1/ MepeMEeHHOrO Pe3HCTOpa MOLHOCTb P R =

= 0,5 6m, a B KauecTBe COMpPOTHB-

Jenuss Rc; MOXKHO HCIOJb30BATh pe- j K l ___,,j_
aucrop tuna YJIM-0,12. s i

Jnsa onpefieneHuss 3JeMeHTOB R AT TS 03
u C, TOHKOMIEHCHPYIOIIeH Lemou- 2 L N 42
KH MOXHO BOCHOJB30BaTbCsI HOMO- kb & o 005w bt
rpaMMo#, npuBefieHHOH Ha puc. 42. §f Ri=005 Hon

IIycte  TpeGyerca ofecneuutb T
MOABEM YaCTOTHOH XapaKTEPHCTHKH  ggsl_ .
YCHJIMTENs B 06JaCTH HHSLIMX Yac- ;o N
tot Ha 10 06 (8 3 pasa). Ha Bepxueit 6,02-0\3\’\:
YacTH HOMOIpPaMMEI OT TOUKH K = 3 e
HA BepTHKANbHOH oOCH, Bhipaxaio- 0 2 0 20 0 Rnkom
Weft BEMHIHKY MOIBEMA HaCTOTHOR Puc. 42. Homorpamma s onpesesne-
XapaKTepHCTHKH B OTHOCHTENBHBIX = 5o o b 0B Ry 1t Co
eMHHULAX, MPOBOJMM MNPAMYIO, na-
pa/JeNbHYI0 TOPH30OHTaJbHOH OCH,
20 mepecedeH st ¢ KPHBOI, COOTBETCTBYIOLIEH Rei = 0,05 Mom (6mxaii-
nias BeJIMUMHA K HAHJEHHOMY 3HAUEHHIO Reo = 47 xom = 0,047 Moun).
Otmeuaem Touky A. M3 Touku A mpoBoauM NpsiMylo, Mapasife/bHyio
BEPTHKAaJbHOH OCH, N0 MepeceueHHsi C HHXKHeH KpDHBOH, COOTBETCTBY-
owei R = 0,05 Mon (touka 5). ITo koopauHataMm To4ku b onpefeisi-
eM R, = 5 kom u C, = 0,05 mx¢p. ITo ta6a. VII u IV BriGupaem pe3u-
crop tuna YJIM-0,12 ¢ conporuBnenneM R, = 5,1 kom ¥ KOHIEHCATOp
tuna MBM emkoctbio C; = 0,05 mk¢h ¢ MHHHMAJIbHBIM PaGOYHM HaMps-
xkenuem 160 s.
8. OnpefensieM BeJHUYMHY €MKOCTH DPas/ie/IHTE/IbHOrO KOHIEHCAaTo-
pa Cp,
1012 101
Cp = — = ———— =
9 - Fy - Rey VMf.l—‘ 6,28 - 50 - 377 - 103 )/1,05* — 1

=27 . 10° ng» = 0,027 mrgp. (4-105)
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Mo ta6a. IV BuiGupaeM mseHOuYHBIH KoujeHcaTop THna I1O emkocTbio
Cp, = 0,03 mrgh c pabounm Hanpsixkenuem 300 6.

9. Haxonaum ko3dpuuueHT ycHIeHUs] KacKaja Ha CPeAHHX 4acToTax

C YYeTOM IIYHTHPYIOIEro AeHCTBUs CONPOTHBJEHMs R :

4 _ . Ray - Rey . —3

Klpacu.cp - Spacq Rai + Rat 2,210 x

82 - 103 - 377 - 103

82 . 103 4 377 - 103

X

— 148. (4-106)

Taxkum o6Gpa3oM, (akTHuecKHil Ko3(dUIMEHT yCHJeHHs KacKajla Ha
CpelHHX YacTOTaX OKa3aJ/Csi MeHblle PacCUHTAHHOTO Bblllie 3HaueHIis
Kpaca.cp (148 << 180). Onnako yuuThIBas NpelyCMOTPEHHBIH paree 3a-
nac ycu/eHuss mno Hanpsixkenuio (B 1,5 pasa), MoxHO cyMTaTh Takoe
vMeHblileHUe KO3(h(dHIMeHTa YCHIEHHUS AOMYCTHMBIM.

10. YTOouHsieM HeJlHHEHHBIE MCKaXKEHHSI, BHOCHMEIE TEpPBBIM Kacka-
noM ycuautensi. Ecau aMmiuMTyAa HanpsikeHHs Ha BBIXOJe Kackaja
BeJUKa (Umpux >> 0,2 E,), TO HeOOXOAUMO NPOBEPUTb, HE NPEBLILAIOT
JIM HeJIWHeHHBble MCKaXKEHUSI JOMYCTUMOro 3HaueHusi. [Ljs 3TOro MOXK-
HO BOCIOJIb30BaTbCSl AMHAMHYECKOH XapaKTepHCTHKOH JaMibl H (op-
Mmysaamu (4-41) u (4-42) pas pacyera BeJIMUMHBI BTOPOH U TPeTbel
rapMoHuK. [1y151 Halllero npuMepa Takyio NpoBepKY MOXHO He IPOBOLHUTD,
TaK Kak

U U -K 2.10-3 . 148 ~0,3 6 ¢ 0,2E, =

meoixl — ~ mpx lpacq.cp:
=0,2.274 =55 s.

Pacuem emopoeo xackada na mpuode 6C3I1 (munosas cxema npusede-
Ha Ha puc. 30, a). 1. OnpegensieM CONPOTHBJIEHHE AHOAHOH HArpy3Ku
R,,. MakcuMasnbHOe CONMpPOTHBJCHUE AHOAHOHM HArpPy3KH H3 YCJIOBIIS
NOMYCTUMBIX YACTOTHBIX HCKaXKEHUI JJIS1 YCUJIMTENsI HA TPUOAe

Raxes Ri

R < R, — Roxer i, (4-107)

3KB2

rae R,k — IKBUBAJIEHTHOE CONPOTUBJICHHE AHOAHOMN LeENH JIaMMbl /st
NepeMeHHOTr0 TOKa;
R,, — BHyTpeHHee COMpOTHB/EHHE JIaMIbl BTOPOrO KacKaja.
B coorBetrctBHU ¢ dopmysoii (4-79)

V Mz, —1
2 - Fs 'Cog ’

[To ¢dopmyne (4-80) omnpenessieM eMmkocTb Cp,, IYHTHPYIOLULYIO
aHOJHYIO HArpy3Ky JiaMibl BTOPOro Kackaja,

CO‘.’ = Cnxs + Cnps (1 + K3cp) + Camxz + CM . (4' 109)

Hs T1abn. XV pas namnsl JI, tuna 6I114I1 waxoaum Cuxz = 11 ng;
Crpz = 0,2 ngp, a u3 ta6n. XVI pas mamnel 6C3IT Couee = 1,65 ng.
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ITpunnmaem Cy = 15 n¢p. 3nauenne K, , B COOTBETCTBUM C BbIpaXKeHH-
eM (4-60) cocraBnsier Ky, = 59. Takum o6pasom,

Coo = 114 0,2(1 + 59) + 1,65 + 15 = 39,65 ngh.
[punumaem Cy, = 40 neg.
[loacrasasis B dopmyny (4-108) uncieHHble 3HAYEHHs, MOIYYHM

V1,05 —1
6.28 - 6+ 103 -40 - 10~ 12

Raxs? = =210- 10° om = 210 KOM.
Ecau NpH pacyeTe YCHJIHTEJbHOIO KacKaJa Ha TPHOJE OKa3hIBaeTcs,

YTO0 Ry > R;, TO npH /060M 3HaueHHH R, YacTOTHBIE HCKAaKeHHSs
O6YAYT MeHbIlle 3aJlaHHBIX. B atoM

ciydae R, ONpejessiioT He U3 Bhl- M ,',;,M/ 0311 b 6;'1.’3”
paxenusi (4-107), a u3 coorHo- 20 / / f—t—1
LIeHHs] / / /|
) 3
R,=aR;. (4-110) i L// / /]
Bri6rpaem o B npegenax 2 -5 § IIIA'N/ // )
C TAKHM pacueToM, 4TOGLI ofecre- l;ﬁ f / 1
YHTb 3aJAaHHBIA KOI(P(DHIHEHT yCcU- e / /l / A 2
Jgenusi. i Haiero mpumepa 'T'g' / P4 d/[ v 5
Rousz = 210 Ko# > R, = 2,5 kom. 9 __{vmézéﬁ%ﬁmz%
a0~

ITosTomy BriGHpaem bo=2m48 -

Puc. 43. CemeiicTBO aHOAHBIX XapakTe-
Raz = aRi,=5- 2,5 = 12,5 xom. puctuk Jamnsl 6C3I1.
(4-111)

Ilo ta6s. VII BbIGHpaeM pe3ucTop ¢ cOnpoTHBIeHHeM R,, = 13 xom
(MomHOCTL pe3ncTOpa HaiilleM MOC/e Onpeje/ieHHs] MOCTOSIHHOM COCTaB-
JISIIOIEN aHOQHOrO TOKA JaMnbl J1,).

2. PaccuuTbiBaeM 3JeMeHThbI pasBs3biBaiowiero ¢uabrpa. I1o dop-
myJe (4-82)

Ry2 = (0,1 =0,2) Rao = 0,15 - 13 = 1,95 xom.

[To Ta6a. VII BeiGupaem pesuctop Ry, = 2 Kom (MOLUIHOCTb, pacceHBae-
MYIO Pe3HCTOPOM, YTOUHHM MOCJe OnpefiesieH sl OCTOSIHHOM COCTaBsIIO-
el aHOAHOro ToKa sammnbl J1,). ITo dopmyse (4-83)

20 = 50 20

Cyo > = — = 200 mxo.
2 Re:  50-2.10-3 ¢

[To Ta6n. IV BbIGHpaeM 3JeXTPOJNHTHUECKHI KOHAencaTop thna K23-2
emKocTbo 200 mrep ¢ pabounm nanpsixkennem 300 6.

3. B cemelcTBe aHOMHEIX Xapakrepuctiik jgamnbl 6C3[T crpounm au-
HAMHUECKYIO XapaKTepUCTHKY (puc. 43). XapaKTepHCTHKY MPOEOAHM
Yepe3 TOuKy A Ha OCH OpAHHAT, COOTBETCTBYIOULYID TOKY

i E, 274

a == Ra,2_|_ R¢2 - (13+2) - 103 = 18,5 May
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U TouKy b5 Ha ocH abCcuHce, COOTBETCTBYIOILYIO HaNpPsIKeHHIO HCTOYHHKA
aHopHoro nuranusi E, = 274 6. HanpsxeHue OTPULATEBHOIO CMellle-
HHS Ha CceTKe JaMmbl, paGorawoueil 6e3 CEeTOUHBIX TOKOB,
| —Ecl > Umsxz + (0,5 1) 6, (4-112)
rie Upsxe — aMIVIMTYAA HaNpsiKeHHsl, NMOJABAaeMOro Ha CETKY JIaMIbi
JI, BTOPOro Kackaja.

Cuntast Upmexr = Umpuxt = 0,3 6, mojryunm | —E | > 0,3+ 1 =
= 1,3 6. It Toro yto6bl NajieHue HanpsixKeHHs! MOCTOSIHHOTO TOKa Ha
CONPOTHBJEHUH R ,, GbLIO MaJIbIM H, CJIEJIOBATEJbHO, IOCTOSTHHOE HAMpSi-
xkenne U,, Ha aHOJe JaMnbl AOCTATOYHO GOJIBIIMM, KeJaTesbHO, YTOOB
MOCTOSIHHAs1 COCTaBJIsiioLasl aHOAHOTO ToKa [, Obljla MO BO3MOXKHOCTH
Menbltie. C Jpyroil CTOpPOHBI, MPH CJAHILIKOM MaJbiX 3HaueHusx [,, BO3-
MOXKeH 3axof, B 00/1acTb KPHBOJIMHEHHBIX YYacTKOB XapaKTepPHCTHK
JIaMIbl, YTO OPHUBOJMUT K IOSIBJEHHIO HEJHHEHHBIX HCKaXKeHHI CHrHa-
Ja. B cooTBeTcTBHH ¢ 3THMH TpeGOBaHMSIMH NPHHHMaeM HampsikeHHe
cMewenns | —E.| = 2 6 v Bbl6HpaeM pa6Gouyio TOUKY Ha XapaKTepHCTH-
ke, coorBercTByomeid U, = — 2 ¢ (puc. 43). BriGpannoit paGoueit Tou-
Ke COOTBETCTBYIOT aHOjHoe Hamnpsikenne U,, = 145 6 U aHOAHBIA TOK
nokost 1, =9 ma.

YTouHsieM MOIIHOCTb, pacceMBaeMylo Ha pe3HcTopax R, H Rgs,
Pr,=12- R,y =(9-107%)?*. 13 . 10* = 1,05 em; (4-113)

Pry, =12 Ryy=(9- 10792 2. 10° = 0,16 em.  (4-114)

Taxum 06pa3oM, B KauecTBe COMPOTHBJEHHH R,, 1 Rg, MOXKHO HCIOJb-
30BaTh COOTBETCTBeHHO pe3ucropbl THnma MJIT-2 u MJIT-0,25.
4. OnpeliesisieM 3J1eMEHTHl LENOYKH ABTOCMEL[EHHSI

_1—=E| _ 2 _ -
Ry = T = 9 0% = 222 onm. (4-115)
ITo ta6a. VII BeiGHpaeM pe3HCTOp ¢ COMpOTHBJAeHHEM R, = 220 ox.
MouHocTh, paccenBaeMasi Ha pe3ucTope R,,, COCTaBJseT
Pr =12 -R,=(9-107%)?.220 = 0,018 em. (4-116)
Bui6upaem pesucrop tuna YJIM-0,12. Emxoctb kouzencatopa Cy,
onpefeasieM no gopmysae (4-45)
C.— 108 - 108
M o Fa- 02 Ry  628-50-0,2- 220

K2

= 72,5 mrdg.

[To ta6na. IV BuiGupaeM 3JeKTpoauTHUeCKHH KouAeHcatop tHna ITO-1
eMKkocTbio 80 mK¢h ¢ paGouum HanpsikenueM 6 61

5. OnpezensieM 3HaueHHe BHYTPEHHErO CONPOTHUB/IEHHS JaMIbl B
paboueii Touke. [IpoBoauM KacaTesbHYI0 K XapakTepuctHke npu U, =
= —2 6 B Touke P (puc. 43). U3 rtpeyronpuuka PMK nHaxomum

! Bmecro xonaencatopoB OTO wmoryT Hcrnosb3oBaThes GoJiee LelueBble KOHAEHCa-
topel tHma K&3-1, K50-35, K50-6.
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MK 38

Ripacy = ctga = KP = 4200 om = 4,2 kom. (4-117)

9.107°
6. HaxopuMm BesuuuHy conpoTtuBjeHusi R, U3 YCJIOBUS
Ro=(5B-+10)R;; =(5=10)- 13- 10® om. (4-118)

[To Ta6n. VII BriGupaem pesucrop ¢ conpotusieHueM R., = 130 xox.
HOast namner 6IT14IT Reyaxe = 1 Mom (cM. Ta6a. 9). CnegoBaTtenbHo,
ycaoBue R, = 130 kom < Reoyaxe = 1  Mom  BbIIOMHSIETCS.

Rept 12¢

. m R
4 100K [/5303

Puc. 44. CxemMa MaJIOMOIHOTO YCHJIHTENs] HU3KOH YacToThl (K npumepy 11).

7. OnpepensieM Ko3hdULUUEHT yCUJIeHUs Kackaja Ha CpelHHX 4acTo-
Tax
5 .
b = =37 (4-119)
tzpacq i,pacy
R Ras T ;?cz N 13 =S 130

K?pacq.cp =37 > chp = 30.
8. HaXO,IlHM Hanpsi2KeHHEe Ha BbIXOJAEC Kackaja
Umelx2 = Umsx2 . K2pac'-l.cp = 0,3 -37=118. (4‘120)

9. VYrounsiem THN pe3uctopa R.. MouiHoctb, pacceuBaemasi Ha
pesuctope R,, cocTaBJser

K?pacq.cp =

Taxkum o6Gpasom,

UIQanIXZ 112 —
Pg, = SR, ~ — 2130 = =14,6-10""em. (4-121)

B xauectBe conpotuB/ieHHs R, MOXeT ObITb HCIOJb30BaH pPe3HCTOP

tuna YJIM-0,12.
10. OnpezensieM BeJIMUHHY €MKOCTH pa3lieIMTEJbHOTO KOHJAEHCATO-

pa Cp,
1012 1012

C:;-: e es————— —_—— =
P2 o Fu-Re V MZ—1 62850130105 Y L0 —1

= 7,6 - 10* ngp = 0,076 mxep. (4-122)
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[To ta6a. IV BuiGupaeM Merta/noGymakHBINl KoHZeHcaTop THna MBM
emkoctbio 0,08 mrg ¢ pabounm HanpsizkeHuem 500 6.

Il. YTounseM HeJuHeHHBle HCKaXKeHHS, BHOCHMble BTOPHIM Kacka-
A0M YyCHJHTeNsl. BesiencTBue Majiofl BeJMUHHBI CHTCHAJa, MOJaBaeMOro
Ha ceTKy JaMnbl /I, (Umpxe = 0,3 6) U He3HAUUTENbHOH BeJHUYHHB! BHI-
xogHoro HamnpsixkeHusi Kackagad (Umsme = 11 6K 0,2 E, =55 ¢),
MOXKHO Ge3 IPOBEPKU CUHTATh, UTO BEJHUYHHA HEJUHEHHBbIX MCKaKeHHH,
BHOCHMBIX BTOPBIM KacKaJOM, He NpeBbIHIaeT paHee 3aJaHHOrO 3Haye-
yenns Ky, = 1%.

CocraB/isieM NPHHUHUNHAJIBHYIO CXeMy PAacCUHTAHHOTO YCHJUTEJIsSA
(puc. 44).

Mpumep 12. PacueTt gBYyXTaKTHOTO
HacHafa YCHIEHHA MOWHOCTH

3adanue: Pacctumame kackad ycusenus mowrocmu YHY no cae-
Oyrouyum ucxoOHsim OanHowm: 1) ebixoOHas mowocme Py, = 10 em;
2) duanason uacmom F, -~ Fy = 50 - 6000 ey; 3) conpomuesenue na-
epysku R, = 5 om; 4) undykmusnocme naepysku L, = 3 - 10~3 en;
5) uacmomnote uckagceHus M g puxxack = M sauxxack = 1,2; 6) Heau-
Hetlnve uckascenus K. = 6%.

nMOPALOHK PACHETA

1. BoiGupaem cxeMmy u pexkuM paGoThl Kackaga. Kak BHAHO H3
ta6j1. XV, MaKcHMaJibHast OTAaBaeMasi MOLIIHOCTb HauboJjee pacnmpocrpa-
HEHHBIX BBHIXOAHBIX JlaMnl B pexkuMe A He nmpeBrinaet 4—6 6m. IToatomy
JJIsi TIOJIyUeHHsl 3alaHHO MOUHOCTH CJIelyeT MPHUMEHHTb JBYXTaKTHYIO
cXeMy BBIXOZHOro Kackana (puc. 31, 6). Kpome Toro, /s npoeKTupye-
MOTO YCHJIMTEJIST lieslecoo6pa3Ho BeIGpaTh pexum AB;, KOTOpLIH NpH
JOCTaTOYHO BHICOKOM K. M. J. Kackajga oGecreyHBaeT OTHOCHTENbHO
HeOO/bllIe HeJIMHeHHble HCKaxkeHUs curHaja. CjefyeT yuyecTb TaKxke,
uTO B pexkuMe AB,; JaMmna MoxeT OTAaTh 3HAYHTEJNHHO GOJBILYIO MOLI-
HOCTb, YeM YKa3aHO B CIpaBOYHHKax (I/a pexuma A). 310 06BsCHS-
eTCsl BO3MOXKHOCTbIO IPUMEHEHHs B pexxuMe A B, Gosiee BLICOKOrO aHOJ-
HOTO HaNpsKEHHs, KOTOpPOe B pexiMe A OKa3blBaeTCs HEeJOMYCTHMbIM
BBHAY neperpeBa aHopa. [leficTBuTesNbHO, B pexume AB; TOK NOKOA
MeHbllle, yeM B pexkuve A. [ToaToMy Be/MUHHA AHONHOrO HaMpPSKEHMS
MO2K2T ObITb MOBBILIEHA MO CPABHEHHIO C HOMHHAJIbHBIM 3HauUeHHEM (HO
He JOJIXKHA MpeBBIATh NPeJesybHO IOMYCTHMOrO [JIsi JAHHOH JIaMII.i
3HaueHUsA U, gon).

2. OnpezensieM TN Jamn. Tum Jamn BbIGHpaeTcss MO MaKCHMAaJb-
HOI1 MOLHOCTH 1oTeph Ha aHole (P, yakc). B pexine AB,; Han6osbmas
MOLIHOCTb MOTepb HAa aHOJie MPUMEPHO paBHA MOJE3HOH MOLIHOCTH, OT-
naBaeMod JaMno# (Ppyx.a),

-pa.MaKc = Paux.n- (4'123)
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s onpeaesieHu s BBIXOJIHOH MOIUIHOCTH JIaMIbl OJHOrO MJeYa ABY X-
TAKTHOro Kackaja HCnoJIb3yeTCs q)opmy.na

P B5IX
Mrp

(4-124)

pBblx.J'l =

rie M., — K. 1. I. BBIXOfHOro Tpauncdopmaropa.

[Mpunumast P, yaxe = Prux.n BIGHPaEM J1aMIy, y KOTOPOH IOy TH-
Mas MOLIHOCTb pacCeMBaHHs HAa aHOAE MpPEBBIIAET PACCUHTAHHYIO Be-
JIHUHHY Py yake,

Pa.).\on } Pa.MaKc~ (4'125)

Ecnu makcuMasbHas MOUIHOCTb MOTepb Ha aHOAE BeJMKAa W HH OlHA
U3 yKa3aHHBIX B CNIPABOYHHKE JIAMII HE MOXKeT 00ecHeuuTb BbIIOJHE-
Hue yc/ioBus (4-125), Heo6XoaMMO B KaXKioe MJeUO ABYXTAKTHOH CXe-
“Mbl BKJIIOUHTh NapaJijieJbHO HecKosbko Jjamn (puc. 31, 6). Uucao ux
B IJleUe onpejesercss mo ¢opmyse

m= I;a.wmxc (4‘126)

a.jon

U OKpyrasercs 1o OJauzkalillero GoJbluero nesoro yucsaa. B stom cay-
yae MoJie3Hasi MOIIHOCTb, KOTOPYIO JOJI)KHA OTAaBaTth Kakjias Jamna,
CoCTaBJIsieT

P —Pox (4-127)

BHIX.JT Q2. - Np

Jlns nmaulero npuMepa B COOTBETCTBHH C Ta6J. 6 npuHuMaeMm v, = 0,9.

10
Torﬂa Pa.maKc = PBle.J'I = 2. 09 = 5)55 em.

[To Ta6n. XV BuiGHpaeM st paGoThl B KaxJAOM I1Jleue JBYXTaKTHO-
ro kackaga Jgamny O6ITI8I1, y koTopoit P, pon = 12 6m > Payake =
= 5,55 6m.

3. CTpouM JHHAaMHYECKYIO XapaKTePHUCTHKY JaMibl (Harpy3ouHyio
npsamyio). IIas 3Toro B ceMelicTBe AaHOAHBIX XapaKTePUCTHK JaMIlbl
6IT18I1, custoix npu U, = 170 6 (puc. 45), ormeuaeM Touky A Ha ce-
penuHe neperua aHOAHON XapaKTepHCTHKH, COOTBETCTBYIOLEH HANpsiKe-
Huto Ha cetke U, = 0 6.

M3 ta6n. XV Haxogum npejesibHO JONMYCTHMOE 3HAYEHHE HAINpsiXKe-
Hus Ha anoge aamnbl 6IT18IT (U, jon = 250 6). [IprHHMaeM MaKCHMaJ/b-
HOe HanpsKeHHe Ha aHoje (B pexkuMe moKosi) paBHBIM Ua yake = Ua gon =
= 250 6. M3 Toukun A npoBOAHM KacaTeJbHYIO K JMHUH MaKCHMaJbHO
JOMyCTHMOH MOIIHOCTH, pacceHBaeMoil Ha aHOJE JaMIibl, @ U3 TOYKH Ha
ocH abcuuce, COOTBETCTBYIOLIE! BhIGpaHHOMY 3HAUeHHIO Uy yae = 250 6,
BOCCTaHaBJ/{BaeM nepneHauKy/sap. [lepeceueHue KacaTeJbHOH € mep-
NeHAHKYAAPOM oOrnpejessieT pabouyio TOUKy P.

[Mpsamas AP saBJAsieTcsi AHHAMHYECKOI XapaKTepHCTHKON, obecre-
YnBaouell MakCHMaJbHYIO MOIIHOCTb, OTAABaEMYIO JIAMIIOH.
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Onyckasi nepneHAUKYJsIp U3 TOUKU A Ha och aGcuuce, HAXOAUM MH-
HUMaJIbHOe 3HaueHHe HanpsiKeHUst Ha aHofe U, ,uy = 50 6. OpAuHATH
Toyek A U P COOTBETCTBYIOT MAaKCHMAaJbHOMY H MHUHHMAaJbHOMY 3Haue-

HUSAM aAHOAHOI'O TOKa
Lo make = 133 ma;

laAMHH = 21 ma.

[g,ma Py '
a.don , 601180
150 AU =08 Uy=1708
I
F
/
‘ » \%/ -28
100 \ .
l /’ 48
¢§ . 5 ] | — 58
23 1 .f’ﬁ
i g < (11}
s & 50 P el NI
2y VI N £
Y s/ L 9
) 100
~ /. —1 5126
4] 40 80 120 160 200 20 280 320 360 Up,6
Uemi 08
Urprare=2508 —————

Puc. 45. CeMeiicTBO aHOZHBLIX XapakTepucTHK Jammbl 6IT18II.

Pasnoctu a6cuuce H opguHat Touek A 1 P COOTBETCTBEHHO PaBHBI aMIlJIH-~
TyaM NepeMEeHHOr0 aHOAHOTO HANpSAXKEeHHs H MEePEMEHHOrO0 aHOAHOro

TOKa
Uma = Ua.MaKc — Ua.MuH = 250 — 50 = 200 6, (4'128)

Ima = layaxe — laywuw = 133 —21 = 112 nua. (4-129)
Ilo 9THM JaHHBIM PaCCUHTHLIBAEM MOIIHOCTb, OTAABAEMYIO KaxKIO#H snaM-
noi

—3
Pablx.n‘pacq == Umzlma - 200 lli 10 = 5,6 em. (4-130)

Heo6xonumo, 4TOGHBI
PBux.n.pacq > PBle.JI . (4‘131)
B Hauem cayyae ycnoBue (4-131) BrimoJHsieTcs, TaK Kak

Psmx.n.pacq = 5,6 6m > Ppux.n = 5,55 em.

4. BoiGupaem HampsiKeHHe CMeLIEHHS H HaNpsiKeHHs BO30OYKie-
HMsl JIaMI IBYXTaKTHOrO Kackaza. M3 puc. 45 BHAHO, 4TO He0oOGXOLHMOe
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noJioxeHue paGoueii ToukH P oGecneynBaeTcs HANPsIKEHHEM HA YIpas-
asioueit cerke Uy, = —10 6. [TosToMy npHHHMaeM HanpsiKeHue cme-
menus E, = —10 6. OueBHAHO, YTO 17151 paGOThl 6e3 CETOUHBIX TOKOB
aMIJUTYa epeMeHHOTO HaMpsiXKeHHUsI, M0JaBaeMOro Ha YMpaBJIsIoULyIo
CeTKYy KaXKio#l JlaMmbl, He Jo/nKHa npesbiath 10 6. CrenoBaTesbHO,
MOXKHO CUHTATh

Ume = |_ECI = 10 8. (4'132)
5. ITpoBepsieM BeJHYHHY MOLIHOCTH PACCEHBAHHSI HA AHOJE B PEXKH-

Me mokosi. [Ipu OTCYTCTBHM CHTHAJ/Ia HAa BXOJE YCHJIHTEJSI 3Ta MOIIHOCTD
paBHa

P,y = Uamaxe * Tawn = 250 - 21+ 10—3 = 5,25 6m < Pa gon =
— 12 em. (4-133)

6. Haxonum MOIIHOCTb, pacceMBaeMyl0 HAa aHONE KAaxAOH JaMmbl
npH HauGoJIbLIIEM HANpPsi?KEeHHH CHTHaJIa Ha BXOJe

P U __.I''—P (4-134)

a.MaKc a.makc = ‘a0 Beix.m1.paca’

rie [, — NMOCTOSIHHASI COCTABJSIOLIAS] TOKA JAMIbI B PexKHMe MaKCH-
MaJIbHOTO CHTHaJa.
Ins1 onpefienienust BeTUUUHBL [30 MOXKeT ObITh HCI0JIb30BaHa GopMy-
Ja

I,~032 .1 +043 (4-135)

a.Makc a.MHH *

s nawero npumepa
I'y=10,32.133 40,43 - 21 = 51,5 ma.

[ostomy
Py yake = 250 - 51,6 - 1072 — 5,6 = 7,3 6m < P, pon = 12 6m.
Takum o6pasoM, 1aMnel 6yAyT paboTaTh B AOCTATOUHO JIETKOM pexKHMe.
7. Haxonum KoapdunHeHT HeJIMHEAHBIX HCKaxkeHHH. L5 By XTaKT-
HOro Kackaja, pa6ortaiowero B pexume AB;, kKoappuuueHT Heauuei-

HBIX MCKaXkeHHH, onpele/sieMbli B OCHOBHOM TpeTbell rapMOHMKOH,
MoKeT ObITb HalfieH MO (opmy.ie

1 x \e 21; - Ia Makc >
Kr.pacq = -5 ‘/ ( ) + ( ; - - 1009, 4- 136)
2 * + 2 1 + 18 Makc
rae x — KO3ppUIMEHT acHMMETPHH CXeMbl (a1 mMOHOGPaHHBIX JaMII
obbryHo mpunumanr x = 0,1 - 0,2);

I, — 3HayeHHe AHONHOrO TOKA, coome'rcmylom.ero TOUKe nepe-
CeueHHs] HArpy3OUHOH MNPsSMOI C XapaKTePHCTHKOH MpH
Uy = —0,5 | E.]
Jlna Haiero mpuMepa
U,=—05-10=—5s.

cl
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B cemeficTBe aHOIAHBIX XapaKTEPUCTHK Jamnbl (puc. 45) opueHTH-
POBOYHO CTPOMM YHYaCTOK XapaKTePHCTHKH INpH Ug = —5 6 (noka-
3aHO NMYHKTHPOM), OTMeYaeM TOYKY [lepeceyeHHsl 3TOH XapaKTepUCTHKH
¢ Harpy3ouHoii npsiMoil (Touka b) u HaxoxuMm I, =75 ma. IMpunumas
x = 0,15, noaydum

0,15 2 2.75—133\2 o o
Kepaen =5 (vre17) + (Tmrmas) - 100% =5,5%.
Takum o6Gpa3oM, MHOJYUYeHHBIH B pe3y/abTate pacuyeta Ko3(HUHEHT

HeJHHEHHBIX HMCKAXKEeHHH He MpeBBIIaeT 3aJaHHOIO 3HAYeHHUA

Kr.pacqz 5’5% < Kr =6%. (4-137)

Ecau ycaoBue (4-137) He BBIIOMHsiETCS, TO JJIsi YMeHbIUEHHs HeJH-
HEHHBIX HCKa)KeHHH MOXKHO OXBaTHUTb ABYXTAaKTHBIH KackKaj oOTpuua-
TeJbHOH OOpaTHOH CBA3bIO.

8. BriGupaeM crnoco6 nojauu cMelleHHsi Ha CeTKH Jamn. B pexume
AB, oTpuuaTe/bHOe CMelleHHe HA CeTKH JaMn JOJI)KHO MOJaBaThCs,
KaK [PaBHJIO, OT MOCTOPOHHEr0 HCTOYHHKA — CMENHaJbHOIO CEeTOYHO-
ro BeIMpsAMUTENss HaH Gatapeu. [IpuMeHeHHe aBTOMaTHYECKOro CMelle-
HUS1 3aTPYJIHEHO, TAK KaK CpeliHee 3HAueHHe aHOJHOTO TOKa KoJebJeT-
cs1 B LIHPOKUX MpefiesiaX B 3aBHCHMOCTH OT aMIJIMTYAbl BXOJHOIO CHI-
Hasa. Bce ke B HEKOTOpHIX CayyasixX NpH paboTe YCHJHTeNst B PerHMe
AB, ROMyCTHMO MpUMEHEHHe aBTOMATHYECKOrO CMelleHHs, HO IIPH 3TOM
HeOGXOAHMO, YTOOBl AMIJIUTYAA UMIYJIbCA AHOLHOIO TOKA [, HE NPEeBLI-
IIaJa TPeXKPATHOrO 3HAYEHUs] TOKA NMOKOA [, wun

0 < 3 a vm. (4-138)

[pu BhimosnHeHuu ycaoBusi (4-138) compoTuB/ieHHE aBTOMAaTHYECKOrO
cMellleHUs oNpefeJisieTcss 1O (opmyne

Re= —L=£el 4-139
CT U+ 1) (4-139)
rie [, — TOK 3KpaHHOHl CeTKM JaMmbl (ompefessieTcsi MO CIPaBOY-

HHUKY).
EMKOCTb 1eMOYKH AaBTOCMEIIeHHs pACCUUTBIBAeM MO opMyse
(1-45). IIna npoeKTHpYeMOI'o KacKaja

Ima = 112 ma > 35w = 3 - 21 = 63 ma.

ITostomy otpuuarenbhHoe cmemenune (E, = —10 6) Ha ceTkax Jamn
JOJZKHO ObITh (DHKCHPOBAHHBIM, T. €. B3STO OT IIOCTOPOHHEr0 HCTOYHH-
Ka (puc. 31, 6).

9. HaxonuM HeoGXONMMOe COMPOTIBJIEHHE HArPY3KH MeXJAY aHo-
JaMi
4 Uma
m-Iya’

Raa.onr = (4‘140)
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s Halwero npumepa
4 - 200
112 - 1073
10. OnpegesnsieM CONPOTHBJEHHE NEPBUYHOH OOMOTKH BBIXOJHOrO
TpaHchopMaTtopa (/151 OLHOTO IJjeya CXeMbl)

1 —mgp 1—0,9
ry = Raa.onr_2 = 7150 5

11. Haxonum Hanpsi;keHHe HCTOUHHMKA aHOJHOIrO MHUTAHHA
E,=U, joe + 1o 11 =250+ 51,5 - 102 - 358 = 268,5 6. (4-142)

[Tpunumaem E, = 270 s.

12. PaccuuTbiBaeM 3JeMeHTbl Lieny 3KpaHHoH ceTku. [lna obecneue-
Hus TpeGyeMoro Hanpsikenusi U, = 170 6 BesiMuHHA racsimero comnpo-
THUBJIEHHA R, Ao/kHa ObITh pPaBHOM

Ea“"Ug
R, = —on (4-143)

= 7150 oxm.

Raa‘om- =

= 358 om. (4-141)

rie [, — TOK 3KpaHHOH CeTKH KaxKJOH JaMmbl.
IMo 1a6a. XV gas jgamnbl 6I118I1 naxomum [, = 12 ma. Cnenosa-
TeJIbHO,
270 — 170

W = 4150 oM.

Ra =
Tlo Ta6a. VII BeIGUpaem pe3uctop ¢ conporHBaeHHeM R, = 4,3 kom.
MouHocTs, paccenBaeMasi Ha pesucrope R, cocraBJseT

Pr, = (2L)*Rs = (2 - 12- 10-%2 . 4,3 . 10° = 3,9 em. (4-144)

B kayecTBe compoTHBJeHHs R, MOXKHO HCIIO/Nb30BaTh PE3HCTOpP THMA
BC-5 ¢ HomuuaabHO#l MomHOCTBIO O 6m. Emkocth konaencatopa C,
paceunTeiBaeM MO (opmyJie

o 1O _ 108
> 2 Fy-02.R, ~ 628-50-0,2-43-108

= 3,7 mrgh. (4-145)

ITo ta6a. IV BeiGupaeM MmeTas06yMaxKHbl KoHAeHcatop tHna MBITI
emKocTbio C, = 4 mk¢ ¢ pabouum HanpskeHueM 400 6.
13. OnpepensieM HHAYKTUBHOCTb MEPBHYHOH OOMOTKH BBbIXOJHOIO
TpaHchopmaTopa
L, = Raaom 0 _34en. (4-146)
o - Fy V/ M2 1 6,28 - 50 1,22 —1

H.BBIX.KACK

14. Haxoaum HHAYKTHBHOCTb pacCesiHHS BBIXOAHOIO TpaHcdopia-
topa. MakcuMaJbHO JOMYCTHMas BeJMYMHA HHAYKTHBHOCTH paccesi-
Hil B pexiime AB, onpeiensieTcsi mepeXONHbIMH MpOLEccaMH, Hab.o-
JaloluMIicss B BBIXOJHOM TpaHCcoOpMaTope NpPU MPOXOXKIAECHHH 4Yepe3
Hero HMNYJbCOB aHOJAHOTO TOKa JaMn. BuHAHHE HHAYKTHBHOCTH
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paccesiHysi CBOAUTCA K TOMY, UTO TOK B LIeNH YCTaHAB/IMBACTCH HE MIHOBEH -
HO, a B TeUeHHe HEKOTOPOro NpoMesKyTKa BpeMeHH. TaKoe 3ana3jbiBaHie
TOKa MPUBOJAHUT K HCKa’KeHUsIM (OPMbI Pe3yJbTUPYIOIMX KosieGaHuil BO
BTOpHYHOH OGMOTKe TpaHchopmaTtopa. s Toro uToGbl HeNHHEHHBIE
MCKaXKeHHsI OT MEePEXOJHBIX NPOLECCOB HAXONHIUCh B MpPEJESax HOPM,
PEKOMEHAyeTCsi UMeTb BeJHYHHY L, MHHHMasbHO# — He GoJsee 0,5%
or L,. B cootBeTcTBHH C 3THM TpeGOBAHHEM IOJyYaeM

L < 0,005L, = 0,005 - 34 = 0,17 en. (4-147)

15. OnpegesnisieM KoapbhuuueHT TpaHCHOPMALUHU BBIXOLHOTO TPAHC-
(opmatopa

WV q) R /5 .
n= Wy - VRaa.onr *MNrp o ‘/.7150 - 0.9 N 0’028 (4 ]48)

16. PaccunThiBaeM 3JieMEHTbI LIENOYKH KOpPPeKLHUH
RKOP = 4Raa.om =4 - 7150 = 38600 ox. (4-149)

ITo ta6a. VII BeiGHpaeM pe3ncTOp C CONPOTHB/IEHHEM Ryop = 39 Kom.
MoutHocTb, paccenBaeMylo Ha pe3HCTOpe Ryop, HaXOAHUM 1O opmysie

Py — &Umd® (4-150)

kop " 2Ryop

rae 2Uma — aMIJIMTYHOe 3HAYEHHe NePeMEeHHOrO HaNpsiXKeHHs1 Ha BCeH
nepBUYHON OGMOTKE BBIXOAHOTO TpaHc(opMaTopa.
U3 popmyasl (4-128) Upa = 200 6. CrnenobaresbHo,
— _@-2002
Reop = T2 597 107 = 2 M-
BriGipaeM B KauecTBe CONMpPOTHBJEHHS Ry, pesuctop Thnma MJIT-2.
Emkocte KonzeHcatopa Cy,p OnpefieisieM no ¢opmyJie

. —-3
c 2L, + % - 2.0,17 4 ——-30 3382 10 ~ 2700 b
_— . . - . = ng.
<P Reop (39 - 102 (4-151)

[To ta6a. 1V BuiGupaem Konpencatop Cy,p THNa KCO-5 ¢ paGounm Ha-
npsixerueM 500 a.

Benuunna conportussenuit Ry, U R, n Konjencatopos Cp; u Cp,
(puc. 31, 6) onpenessieTcs NMpH pacyeTe NpeAMOIIHOrO (Da30MHBEPCHO-
ro Kackaja (cM. npumep 13).

17. TIpousBOoAMM KOHCTPYKTHBHBIH pacueT BBIXOAHOTO TpaHChop-
maTtopa. KoHCTpYKTHBHBIH pacueT TpaHchopmatopa AJsi ABYXTaKTHBIX
KacCKaJlOB HECKOJIbKO OTJIMYAeTCs OT pacyeTa OJHOTAKTHbIX TpaHcdop-
MaTopoB. 10 OOBACHSAETCS TeM, YTO BLIXOAHbIE TPAHC(HOPMATOPHI B ABY X-
TAKTHBIX Kackalax paforaioT 0e3 MOCTOSHHOTO MOAMAarHHYMBaHHSA.

1) B coorBetcTBHH ¢ Ta6a. XVII BoiGHpaeM AJis1 BBIXOLHOTO TpaHchop-
MaTopa NPOEKTHPYEMOro YCHJIHTeJS CepIeYHHK H3 3JIeKTPOTeXHHue-
ckoii cranu Tuna J310.
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2) Ons onpefieneHus: ceueHus: cpeanero crepxkus I11-o6pasuoro cep-
JEeUHUKa MOXKHO BOCIMOJIb30BATbCSl MPUOJHKEHHOH (OopMyJoi

0,4P 5% 04 -10
S = =09 = 4,45 cm?. (4-152)
3) o dopmyaam (1-12) u (1-13) HaxoquM LIMPUHY CPEIHErO CTEPXK-
HSl @ ¥ TOJLIMHY HaGopa c¢
a=09)YS=09) 4,45=1,9 cm;
c=1,1YVS=1,1V4,45=23 cn.
ITo Ta6n. 111 BLiGupaeM Ans cepieuyHHKa njactuHbl tana I1-20.
4) Haxonum 4HCJIO BUTKOB NEPBHYHOI OGMOTKH 1o ¢opmyse (4-68)

L
W, = 550 I/L1 —gp— 8UIMKO8.

Hns nnactun 11-20

lep = 17,2 cm.
[TosTomy
W, — 550 ]/34;—1; — 6350 aumkos.

Or cepeuHBI TEPBHYHON OOMOTKH HEOGXOLHMO CIeJaTh OTBOL.
5) Uuca0 BUTKOB BTOPHYHOH OOMOTKH COCTaBJSIET

W, = nW, = 0,028 - 6350 = 178 sumxos.

6) Ons onpeaeneHHss MaKCHMaJbHOH BeJHYMHBI MarHUTHOH HMHIAYK-
IMH B CepJeuYHHKe TpaHcopMmaTopa HCMoab3yeTcs (opmysa
45108 Uy,
Bm = _F_HTW— ma, (4'153)

rae Upna — aMnauTya nepeMeHHOro Hampsi?KeHHs Ha OJHOMH MOJIOBHHE
nepBHYHON OOMOTKH BBIXOAHOI'O TpaHchopMaTopa.
Has nawero npumepa Up, = 200 6. [Tostomy
4,5 - 103 - 200
Bn = 55425 6350 — 0-64 ma.
ITo ta6s. 5 Npu MOLIHOCTH Ha BBIXOJe ycuauteas Py, = 10 ém Haxo-
IuM  Bpon = 0,8 ma. CnefoBatesbHO,

B, = 0,64 ma << Byzon = 0,8 ma, (4-154)

T. €. HeJUHEHHBIMH HMCKa>KeHHSIMH, BHOCHMBIMH TpaHchOpMaTopoM,
MOxKHO mpeHe6peub. Ecau ycaeBue (4-154) He BbINOJIHSETCS, YHCJIO
BUTKOB ME€PBHYHOI OGMOTKH C/IeyeT OnpeesiTh 1o GopmMy e

6,4 - 103 - Uma

Wl = ,_?HS— BUIMKO6. (4- 155)
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7) qnametp nposoja (6e3 H30J/I1HH) MePBHYHOE OGMOTKH ONpee/isi-
eTCs N0 BeJIHUHHE OMHYECKOro CONPOTHBJEHUST OGMOTKH

dy=0,015 |/ Yorls (4-156)
1

(rae I, — cpeHsia AJMHA BUTKA OOMOTKH, ONpeje/isieMasi U3 Bbipae-
Hua (1-28), cu) u npoBepsieTcst MO AOMYCTHMOI MJIOTHOCTH TOKa

d, = 0,26 V Ia.maxe MM, (4-157)

rie [, vaxe — MaKCHMaJbHOE 3HAaUeHHE aHOLHOrO
TOKa Jsamnbl, a. M3 1ByX 3HaueHuii d; BbIGHpAIOT
Gosbliee.

s wawero npumepa
Lb=2(a+o)+ab=22+2,3)+

+ 3,14 -2 = 14,88 cu;

Puc. 46. J[IByxcek- _
LHUOHHBIA KapKac AJis Ia make = 0,133 a.

HaMOTKH JBYXTaKT-
Horo . TpaHChopMa. CulefioBaTe 1bHO,
TOpa: . 14 /]
] —IEYKH, 2—THab3a. dl = 0,015 ‘/—-ﬁé%ssli% = 0,24 MM,

d, = 0,260,133 =0,1 mn.

Takum obpasom, npunumaem d; = 0,24 mm.
8) lnameTp npoBosa (6e3 H30JIALHH) BTOPHYHOH OGMOTKH PacCYHThI-
Baercst 1o ¢opmyJte (4-74)
1 1
d2 = O»Sdl—.’/_ﬁ' = 0,8 . 0,24 7@‘ = 1, 15 mm.

ITo Ta6a. Il BeiGMpaeM a/s1 OGMOTOK BBIXOZHOTrO TpaHcdopmaTopa
npoBon tuna [13B-1 ¢ usonsumeit dyys = 0,27 mm; doys = 1, 24 mm.
[anee ciefyeT npou3BeCTH NPOBEPKY pa3MelleHHss OGMOTOK B OKHE
cepjiedHNKa, PACCUHTATb MHIYKTHBHOCTb PacCestHUsl M PEIIUTb BOIPOC
0 HeoOXOAHMOCTH uYepefloBaHHs OOMOTOK (cM. npumep 11). Crenpyer
OTMETHTb, YTO AJs1 JABYXTaKTHOrO TpaHCopMaTopa HaMOTKY lieJe-
coo0pa3HO OCYIIECTBUTb Ha JBYXCEKILHOHHOM KapKace (puc. 46). dtor
THN HaMOTKH ofecre4ynBaeT GOJIbLIYI0 CHMMETPHYHOCTb OGMOTOK, a8 TaKxkKe
yNMeHbLIaeT OnacHocTb NMpoGosi Mexay BHTKamH. HeoGxonumo Takike
1IMeTb B BHIY, YTO TpancopMaTopbl AJsl ABYXTAKTHBIX KacKaJoB cOGIi-
patorcsi 6e3 3asopa, Tak Kak paboraioT OHM Ge3 MOCTOSHHOIO MOAMa-
THHYHBAHHSA.

18. CocraByisieM NMPHHIMIHAJBHYIO CXEMYy PAaCCYMTAHHOTO KacKaja
(cM. pie. 48).
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Mpumep 13. PacueT
thasouHBEepCHOro Hackapa

3adanue: Pacciumams pasounsepcroui kackad 041 08Yxmaxkmuoli
CXeMbL YCUAUMENS MOUWHOCU nO OaHHoim npumepa 12.

NMOPALOH PACYHETA

1. CocraBnsieM TexHHYeckoe 3ajaHue. [lo pe3ysbTatam pacuera
BBIXOJHOro Kackaja (cM. mpumep 12) u3BecTHBI CJeAylOL{HEe AAHHBIE,
HeoOXOAMMBbIe AJIs1 pacyera (pa30MHBEpCHOH cxeMbl: 1) THN Jlamn BbIXOJA-
Horo Kackaja 6[118IT; 2) HanpsixkeHHe, MofaBaeMoe Ha CETKY KarKOil Jan-
bl JBYXTAKTHOTO KacKaja (HanpsikeHue BO3OYKAEHUS) Upnx. ruxrack =
= 10 6. CrnenoBaTe/bHO, BbIXOAHBIE HANpsKEHHSI (PA3OHHBEPCHOrO
kackafa cocTaBaAT Upyepxi = Umeuxe = 10 6; 3) AHManasoH 4acTtoT
Fy—+—F;=050-6000 ey; 4) HanpskeHHe HCTOYHHKA aHOJHOTO IIH-
tanusg E, = 270 6. Kpome Ttoro, 3agaemcs koaduuHeHTaMH 4acToT-
HBIX UCKaXXeHHH (pa30HHBEPCHOrO KacKaja Ha HHU3ILHMX M BBICIIHX YacTo-
tax M, = M, = 1,05.

2. Bri6upaem cxeMy (ha3oMHBEPCHOro Kackaja. F3BeCTHO HeckKoJib-
KO paclpoCTPaHeHHBIX CxeM ()a30HHBEPCHBIX KACKAaJOB. DOJBIIMHCTBO
M3 HHUX TpeOyIOT TILATEeJbHOrO0 NOAGOpa BEJMYMH BXOASLIMX B CXEMY
3JIEMEHTOB JJIs1 IOJYYeHHs] Ha BBIXOJE ABYX PaBHBIX 10 BeJIHUHHE U CABH-
HyThIX Ha 180° no ase HanpskeHuii. TeM He MeHee Ga/taHCHPOBKA cXe-
Mbl MOXET HapyILHTbCS BCJEACTBHE KOJIeOaHMH HanpsKeH!H HCTOu-
HUKOB MHTaHHs, CMEHbl JaMI, CTapeHdsl fetajeil W T. n. [Ipu 3TOM
HapyIaeTcs pexHM paboThl ABY XTAKTHOrO Kackaja 1 3HaUUTe.1bHO YX Y-
IIAIOTCS €ro KaYeCTBeHHbIe NOKA3aTe U,

Io 3Toil npuurHe OCHOBHBIM TpeGOBaHHEM, NPeLbsBJsSEMbIM K (ha3o-
HHBEPCHOMY Kackally, sIBJSeTCSl YCTOAYHBOCTb PabGoThi, T. €. COXpaHe-
HHE DABEHCTBA aMILJIMTYJ BHIXOAHBIX HaNpSKEeHUI U MMOCTOSHCTBA CABH-
ra (as Ha 180° Mexay STHMH HANpPSKEHUSIMHU TIPH M3MEHEHIH pexiHMa
paGoThl CXeMbl. JTOMY TpeGOBaHHIO YIOBJETBOPSIET TaK Ha3blBaeMast
aBTofOaJIaHCHAas cxeMa (pa30MHBEPCHOro Kackaja, NpuBeJeHHas Ha puc. 32.

Jlamna JI, paGortaer KaK OObIYHBIH ycHJHTeNb Hanpsizkenusi. Ero
BBIXOJIHOE HaNpsXKEeHHe NOAAeTCs Ha CeTKY JiaMibl JI, ABY XTAKTHOrO Kac-

xana. C conpotusnenuit Re; H Rg 4acTh BBIXOJHOrO HAMPSKEHHS KAMITbI
JI, uepes xoujeHcatop C,, nojaercs Ha ceTky Jamnel JI,. ta Jam-
na YCHJMBaeT HaMpsiKeHHe, u3MeHss ero ¢asy ua 180°, nocne uero
YCHJIEHHOE HaNpsXKEHHe MONAeTCs Ha CeTKY JaMIbl JI, ABYXTaKTHOTO
Kackaja.

Hertpynuo yGeauTsest, uto conpoTHB/eHHe Rg BXOAHT KaK B CETOY-
HY10, TAK U B aHOJHYIO lieflb JIaMNbl J/I,. 3TO NPHBOANT K CIWIBHOH OTpil-
uaTe/IbHOM OGPATHOH CBSI3H, NMOJ AefiCTBHEM KOTOPOH HampsiKeHIist BO3-
OyXIEHHsI HA CeTKaX O6eHX JlaMll ABYXT3KTHOTNO Kackaja aBToOMartiiye-
CKH YCTAHABJIMBAKOTCSA PABHBIMH C OUeHb G0JIbIIOH TOUHOCTBIO. Taxk, ecil
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Ha ceTKe JaMmnbl JI, HanpsixKeHHe OKaxKercst OOJBLIMM, YeM Ha CeTKe
Jamnel JI,, cxemMa OKasKeTCs HeCHMMETPHUHOH. DTO BHI3OBET YBeJsHYe-
HHe HalpsKeHHs Ha CONpOTHBJIEHHAX R, M Ry M, CJefoBaTesbHO, Ha
CeTKe JiaMilbl J/I,, YTO NpHBeJieT K yBeJHYEHHIO HaMpPsKeHHs Ha BBIXOLE
3toii Jlamnel. Ha conporuB/ieHHH Rg NOABUTCS NOMOJHUTENBHOE HAMpsi-
JKeHMe, ¢asa Kotoporo GyZeT MPOTHBOMOJIONKHA (haze HaMpsiKEHUs] HA
ceTke Jiamnbl J1,. ClefioBatesibHO, J11000€ OTKJIOHEHHE BEJHYHHBI HAMpPS -
JKEHHS Ha CeTKe JaMibl JI; COMPOBOXKAAeTCs BO3HUKHOBEHHEM JOMOJIHH-
TeJbHOIO BLIPABHUBAIOIIETO HANPSIKEHWS Ha conpotuBseHuH Rg. Ilpu
TaKOM BBIDABHMBAIOLIEM HAMpPsKEHHH BO3HMKAIOLIAS B CXEME aCHMMeT-
pHSl yMeHbILAeTCsl B HECKOJIbKO pa3. BasaHcHpoBKa cxembl He Hapy-
IAeTCs Jaxke MPH 3HAUHTEJNbHBIX U3MEHEHHSIX BEJIMUUH COMPOTHBJEHHUH,
napaMeTpoB JIaMil M MUTAIOWHUX Hanpsikenuii. [lostomy BbiGHpaem Ajs
PacCUMTHLIBAEMOrO KacKaja CXemy, MpHBEJEHHYIO Ha pHC. 32.

3. BuiGupaem tun Jgamn ¢asouHBepcHoro kackana. HauGosee ua-
CTO B KayecTse JaMn (a3sOHHBEPCHOrO KacKaja HCMOJb3YIOTCS JBOHHbBIE
tpuoas! tuna 6HITI, 6H2IT, 6H3I1, 6H5II, 6HI5IT u ap. OcHoBHBIM
KpUTepHeM npu BbIOOpe JaMm SIBJSETCS CHOCOGHOCTb JaMIbl JaBaTh
Ha BHIXOJe OOJbIIHE YCHJICHHbIe HANpsKeHUs 6e3 3HAUMTENBHBIX He-
JIMHEHHBIX HUCKaXKeHUIl U NP OTHOCHTEJNbHO HU3KHX 3HAUEHUSIX COMPO-
THUBJIEHHS] aHOZHOH Harpy3kHu. [lociennee o6CTOSITENHCTBO BEChbMa Cy-
IIECTBEHHO MPH HCIO/Ib30BAHMH MOIIHBIX JIAMII, JONYCTHMOE COMPOTHB-
JIeHHe B LIeMH CeTOK KOTOPBIX MaJio. [To3ToMy mpu BeIGOpe KOHKPETHOrO
TUMA Jamll CcJefyeT OTAABaTh IMPEANOUYTEHHE JamnaM C HeOObLINM
BHYTPEHHHUM CONPOTHBJEHHEM IPH JOCTATOUHO BHLICOKOM KO3((HLUHEH-
te ycusaenus. Jlasg nawero npumepa no ta6a. XVI BuiGupaeM ABOiHON
tpuox tHna 6HIIT ¢ napamerpamu: U, = 250 ¢, E, = —4,8 8, I,=
=8 ma, S = 4,5 majs, R; = 8 kom, p = 35.

4. Mas CHMMETPHH CXeMbl MNpPHHHMAEM R = Ray; Cpp = Cp
Rc1 = Rcl + Rcl = Rc2~

5. OnpegensieM BeJMYHHY CONPOTHBJEHHH YTEUKH JIaMIl ABYXTaKT-
Horo Kackaja. Llenb yreuku ceTku samnbl J/I; COCTOMT M3 CONPOTHBJIE-
HUH Ry U Rg, a Lenb yTeukH CeTKH JaMibl JI, — H3 CONPOTHBJEHHIH
R 1 Rg. Tlo Ta6a. 9 HaxopuMm JomycTHMOe 3HAueHHe COMpPOTHBJEHHS
B Henu cetkd Jgamnbl 6I118[1 (Rcwake = | Mom). Ilpu stom cienyer
yuecTb, YTO JaHHble TaGJHLbI OTHOCSTCS K C/Ayyaio paGOThl JIaMI MOLI-
HOrO Kackaja ¢ aBTOMaTHU4eCKHM cmerieHueM. [Ipu ¢uKcupoBaHHOM
CMeUIeHHH JOMYyCTHMAas Be/JIHYHHA R uac YMEHblIaeTcs B 2—3 pasa.
[TosToMy npuHHHUMaeM

R, + R}, + Rs = Ry, + Ry = =S5 — 500 kost.  (4-158)
BanancHoe conporus/ienne Rg BbiGHpaeTcss B mpelesax
Rs = (0.3=1,0)R,,. (4-159)
Ilpunumass Rg = Ry = R ,, MONY4HM
2R, = 500 xom, T. e. Ry = R, = Rg =250 xom.
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[To Ta6.1. VII BEIGHpaeM pe3ucTOpEI C CONMPOTHBJIEHHSIMH

R.s = Rg = 240 xom.
Besmuunny comporuBiienuss R, TaKxke NPHHHMaeM paBHOH Ry =
= 240 xom. CraujapTHble 3HAUEHHUs] COMpPOTHBJEHHIl pe3aucTopoB R

H R onpeje/suM B npoluecce JajbpHeflero pacuera cxeMmbl. MoIHOCTb,
paccenBaeMylo Ha pe3uctopax R, + Rg (unu R + Rg), HaXoAUM 110

opmy.ie

A — 102 .
Preytre) = 3R T Re~ — T 500 108 — 107" om. (4-160)
lIma [ 88 A66 i 5”,;7
N A4 78
/L / os

30

/ - -
i // yd // A%
51 s 1/ /] P

86|

5
5,75ma

L=
L”:

”ZQf P // r/f/ T

0 40 MO0 K| 120 160 200 240 |80 320 360 Up,f
Uho=1076

Tno=4Ma

P<tma [

£,=2708

Puc. 47. CemeficTBO aHOAHBIX XapakTepHCTHK Jammbl 6HITI.

Takum 0GpasoM, B KauecTsBe CONPOTUBJeHHH R, U Rg (2 Takke B Ka-
yecTBE CONPOTHBJIEHHH R}, U R) MOTYT HCNO/b30BATHCS PE3HCTOPBI
tuna YJIM-0,12.

6. Haxonum conpoTuBJeHHs aHOAHBIX Harpysok Jjamm JI; u JI, U3
YCJIOBHA

Ry =R, =RatRe _ 20420 _ 48 wom.  (4-161)

ITo Ta6a. VII BbiGHpaeM pe3uCTOpH! C CONPOTHUBJEHUSIMU
Ra = Ray = 47 kom.
MollHOCTh 3THX PE3HCTOPOB HAMeM Mocjie OrpefesieHHs] TMOCTOSHHBIX
COCTaBJISIIOLIMX aHOAHBIX TOKOB JIaMIl.

7. B cemelictBe aHonHbiXx Xapakrepuctuk jamnel 6HIIT (puc. 47)
CTPOMM JMHAMHUYECKYIO XapaKTepHCTHKY (Harpy3ouHylo TNpsAMYIO).
XapakTepucTHKY NPOBOLHM uepe3 TOUKY A Ha ocU OpAMHAT, COOTBETCT-
BYIOILYIO TOKY
; — _Ea _ 210

@7 Ra ~ 47-103
11 Touky 5 Ha ocu abcuuce, COOTBETCTBYIOULYIO HANDPSKEHHIO HCTOUYHH-
Ka aHogHoro nutauus E, = 270 6. I1peaBapuresnbHO BbIGHpaeM paGouyro
TOUKy P Ha XxapakTepHUCTHKe, cooTBeTcTBYIOLIeH U, = — 2 6. BriGpanHoit

= 5,75 Mma,
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paboueii Touke cooTBeTCTBYIOT Hampsixkenue U, = 107 ¢ u ToK [, =
= 4 ma. CiefoBatesibHO, MOIIHOCTh, pacceHBaeMasi Ha pe3ncTopax R,
u R,,, cocraBjser

Pr, = Pr, =13 R, =(4-107%2.47.10® = 0,75 em. (4-162)

B xauecTtse conpotuBnenuit R, H R,, MOXKHO HCIO/Mb30BaTb PE3HCTOPEI
tuna MJIT-1.

8. Haxomum napamerpsl Jamnbl B paboueil Touke. ITpoBoaum Ka-
catesqIbHYI0 K Xapakrtepuctuke npu U, = —2 8 B paboueit Touke P
(puc. 47). U3 tpeyronbunka PMK mnosyuaem 3nauenHe BHYTpPeHHEro
CONpPOTHUBJIEHHS

MK 3
KP ~— 4.10-%

3HaueHne KpYTH3HBI B pafouell TouKe onpelessercss mo ¢opmyJe
(4-86)

Ripr = ctga = = 8,75 Kom. (4-163)

=1
Ser = 537, -

HOns atoro mpu HeusmeHHoMm 3Hauenun U, = 107 ¢ ompefenseM no
CeMeHCTBY CTaTHYECKHX AHOAHBIX XapaKTepUCTHK (pHc. 47) BeJIMYMHBI

I, nipu U, = —E_ + AU,;
I, mpu U, = —E.—AU,.
Ipunumas AU, = 28, HaxoAUM
I'=15ma npu U, =—2+42=0g¢
I=1ma mpu U=—2—2=—4e.

CiiefloBaTeqbHO,
15—1

Spr=55 =

3,5 mals.

Haxopum ko3tppuiiieHT ycuneHus agamnsl B paboueil Touke
up.r = Sp,'r N Rip,-p == 3,5 . 10_3 . 8,75 . 103 == 30,6. (4"164)

TakuM 06pa3oM, pacueTHble 3HaY€HHs I1apaMeTPOB JAMIBl HECKOJBKO
OTJIMYAIOTC OT HOMMHAJbHBIX (Ta6/MHYHBIX) AaHHBIX. JJ1s JAasbHef-
LIMX PACYeTOB NMPUHUMAEM Ripacy = Ripr = 8,70 KOM; Spacy = Spr =
= 3,5 Ma/6; Ppacs = Wp.r = 30,6.

9. Onpenensien Ko3phHUHEHT YCHJEHHS Kackaja Ha Jamne JI,
Ha CpelHHX HacToTax

1 30,6 B
Kicp = Wpaca ~ Ripen Rpeen &7 875 = 25,5.
' Ra T RaARs "7 00 (4-165)
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TlIpuHuMaeM MUt KacKala Ha sawmne J1,
Koep = Kyop = 25,5.

10. Haxonum Be/MUNHY CONPOTHBJEHHH R¢ U R. 3 yCJI0BUSA

oo Ra 240 -166
R, = Keeg — 255 = 9,4 xom. (4-166)
Mo Ta6n. VII BbiGupaeM pesucrop ¢ compoTHBJeHHeM Re = 10 kou.

C/leROBaTeNbHO,
R, =R, — R} =240 — 10 = 230 xon.

ITo 3Toii 2ke Ta6/iile BHIGMPAEM DE3HCTOP € COMPOTHBJEHHEM
R, = 220 xon.

MouiHocTb, paccenBaeMasi Ha Pe3HCTOpax Ru u Ry, kax YKa3hIBaJIOoCh
Bhlllie, He3HauuTeJbHa. [109TOMY B KauyecTBe CONPOTHBJEHHH Ru u Ry
MOXKHO HCIIOJIb30BaTh pe3uctopbl THma ¥YJIM-0,12.

1. HaxoguM compoTHB/eHHe aBTOMATHYECKOrO CMEIEHHS

=Bl _ -2l _ .
Ro=155 = =1+~ 250 om. (4-167)

ITo ta6a. VII BbiGupaem pesucrop ¢ conporHBieHHeM Ry == 240 om.
MouHOCTb ero cocTaBJsieT

Pr = (2y)? - Ry = (2- 4- 10792 . 240 =~ 15 - 10~ em. (4-168)

B xauectBe conpoTuBJIeHHS R, MOXKeT GbITb HCIOJb30BAH Pe3HCTOP
tuna YJIM-0,12.

B ¢asounBepcHOM Kackaje, cXxeMa KOTOPOTO NpHBEJeHa Ha pHC. 32,
pe3ucTop R, KOHIEHCATODOM He IIYHTHpyeTcsi. ITO OObsACHSeTCH
TeM, YTO Ha CeTKH Jamn JI; U JI, HanpsiKeHHsI NOJAIoTC B MPOTHBO-
(aze u, CJeJ0BaTeJbHO, NMEPeMEeHHble COCTaBJ/ISIOUIHE AHOMHBIX TOKOB
3THX JIaMI, NPOXOASLIME uYepe3 COMPOTHBJEHHe Ry, KOMIEHCHPYIOT
apyr Apyra.

12. OnpezesisieM eMKOCTb pa3Jie/IUTEJNHHBIX KOHJIEHCATOPOB B Lensx
yIpaBJSAIOUHUX CeTOK JaMmn Jl; H JI,

1012
Cp]_ = Cp?_ = ==

21+ Fy(Res + Re) VM2 —1

1012
_ ———— =20 10% ngp = 0,02 mxcp.
6,28 - 50 (240 - 240) - 103 /1,052 — 1 " 0 de)(4- 169)

Tlo Ta6a. IV BriGHpaem nJeHouHble KoHaeHcaTopsl THHA [10 eMkocTbIO
Cpy = Cp, = 0,02 mk¢p ¢ paGounm Hanpsixkennem 300 6.
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13. OnpenensieM aMuJAUTYAy HanpsiKEHHs, KOTOPOE HEOGXOIHUMO
nojaTh Ha CeTKH (Da30MHBEPCHOrO KacKaja JJIsi TOJYYEHHsT BBHIXONHBIX
HanpsiKeHNH Umpuxi = Umpnxe = 10 8,

Umele 10
Umsx—-' chp =955 = 0,4 8. (4-170)
Takum 06pa3oM, HanpsKeHHe CMelleHus M pabouas TOYKa Ha JUHAMH-
yeckoil xapakrepHctuke Jamnbel 6HI1I1 BeiGpanb! npaBu/bHO. [eiicTBH-

TeAbHO, NpH | — E | = 28 > U,usx = 0,4 6 ceTOUHHIH TOK B Jamnax 'JI
c AL §

u JI, He BO3HMKaer.
Ry [1[] Rez s /.'\5/7/8/7
47 GHWK [
\
Un 312106 Ry

GHIN

Puc. 48. Cxema ycunurens: (k npumepam 12 u 13).

Kpome Toro, mpH CTOMb MaJ/IOM HampsXKeHHH BXOJHOTO CHrHaJja
(Umsx << 1 6) He/IMHEHHBIMH MCKaXKEHHSIMHM, BHOCHMBIMH KacKaJaMH Ha
Jaamnax JI; u JI,, MOKHO npeHeOpeyb.

14. Haxoaum conporyBienne yredku aamnsl JJ,. Conporusienne R

JIO/KHO GBITb JOCTATOYHO OOJBIIMM, YTOOH HE INYHTHPOBATb COMPO-
THBJICHHE aHOMHOH HArpy3KHu Jamnnl JI,. [Ipunnmas Re=10 R,,, mo-
Jydyaem Re = 10 . 47 = 470 xom.
Tlo ta6.1. VII BeiGHpaeM pesucTop ¢ CONnpOTHBJEHHEM Re = 470 kon.
MolHocTb, pacceHBaeMasi Ha pesucTope R, COCTaBJseT
v? 0,42

mBX —
Py = SR~ 0T 17 . 10-8 erm. (4-171)

BriGupaem pesucrop R: tina YJIM-0,12.
15. OnpegsensieM eMKOCTb pasfieIMTENbHOrO KoHJeHcaTopa Cop,
1012
Crs = e —— =
on - Fy- RV M2 —1

1012 . )
6,28 - 50 - 470 - 105 Y 1,052 —1 0,021 sixch. (4-172)

Ilo Ta6n. 1V BbiGUpaeM nJieHOYHBbIH KoHAeHcatop THna [10 em-
Koctblo Cp, = 0,025 mkg ¢ pa6ounm nanpsizkennem 300 6.
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EmkocTs KoHpeHcaTopa C, H BeJHYMHA CONMPOTHBJEHHSI DE3HCTO-
pa R, ompefefsitorcsi MpPH pacyeTe KacKaja YCHJHTENs HANPSKEHHS,
Npe/lIleCTBYIOWEro (Ha3onHBEPCHOMY.

16. CocraBaisieM cxeMy pacCYMTAHHOrO ycuJuteas (puc. 48).

FNABA 5
TPAH3UCTOPHLIE YCUIIUTEN
HU3KOM YACTOThI

6-1. OBLLIME CBEJEHMA

Hcnonb3oBaHue TPaH3HCTOPOB MO3BOJSIET CO3JaTh MaJjorabGapHTHbIE
3KOHOMHYHBIE H JIONTOBEYHbIE YCHJIHTEH, KOTOPble BO MHOTHX CJy4asiX
C yCrnexoM 3aMeHSIIOT YCHJIUTeJH Ha 3JeKTPOHHBIX JaMmax.

Ilponecc ycuieHHsT 3JEKTPHUECKHX CHI'HAJIOB B TPaH3UCTOPHOM
yCHJ/IHTeJIe MMeeT psl cneuuduueckux ocobeHHOCTeH, 06yCJ/OBJeHHBIX
pasuyneM MeKAy TPAH3HCTOPOM H 3JIEKTPOHHOI J1aMMoH.

Ecnu B ycuautensHOM Kackajie Ha 3JeKTPOHHOH samne npu paGore
6e3 CeTOYHEIX TOKOB OCHOBHBIM MOTpe6GHUTeNeM MOLIHOCTH, pa3BHBaeMoOii
HCTOYHUKOM YCHJINBaeMOI'O CHTHAJa, CJYXKHT BBICOKOOMHOE CONpPOTHBJIe-
HHE yTeUKH YNpAaBJSIOUEell CeTKH, TO B C/ydyae TPAH3HCTOPHOTO yCHJIH-
TeJ1s1 Onpefie/leHHAast MOLHOCTb MOTPe6JIsieTCsT HeMOCPEeICTBEHHO BXOIHOM
Lenblo TPaH3HCTOpPa, TaK KaK paboTa ero compoBOXKJAaeTcst 06s3a-
TeJIbHHIM MPOXOXKAEHHEM TOKa uYepe3 SMUTTEpHBII (BXOAHOH) p — n-me-
pexon. Bxoanoe compoTHBJeHHe TPaH3UCTOPHBIX YCHJHTEJNbHBIX Kac-
KaJOB BeCbMa HEBEJNHKO H JIEKHT B Npefielax OT eIHHHIL OM 1O eJHHHIL
KHJIOOM — B 3aBHCHMOCTH OT THI1a TPAH3HCTOPA U CXEMBI eI'0 BKJIIOUEHHU S .
BceaenctBre 3TOrO mpu MOCTPOEHHH MHOTOKACKaAHBIX YCHJHTENEH Ha
TPAH3HCTOPAX MNPHUXOAUTCS CUHTATbCS C ILIYHTHPYIOUIMM JefiCTBHEM
NOCJIEYIOWEro Kackajia Ha npebplAyIIHH U MPUHUMATh ClelHaJ/bHbIe Me-
pBl [JIsI COTJIacOBAaHHSI KacKaJoB.

TpaH3ncTOpHBIE YCHIUTENH YCTYNAIOT JIAMIOBBIM B OTHOLIEHHH CTa-
GUNBHOCTH PAGOTHI. DTO OGBSICHSAETCS CJOXKHOCTBIO TEXHOJOTHUECKOTO
npouecca U3roToBJIEHHS] TPAH3HUCTOPOB, B CBSI3U C UeM HMeeT MeCTO pas-
6poc mapaMeTpoB Cpefd TPAH3HCTOPOB Jaxe OJHOrO U TOTO »Ke THIA,
a TaKKe CHJbHOH 3aBHCHMOCTbIO IapaMeTPOB TPAH3HCTOPOB OT TeMIie-
patypbl. I1o3TOMY B yCU/MHTE/BHBIX CXeMaX HEOOXOAUMO MPHHHUMATh Me-
pBI /151 cTabU/IN3aLUH peKkuMa paGoThl TPAH3HCTOPOB.

Ilo cpaBHEHHIO C 3JIEKTPOHHBIMH JIAMIIAMH TPAH3HCTOPBHI OGJMALAIOT
60J/1ee BLICOKHM YPOBHEM LIYMOB, O0YCJ/IOBJIEHHBIX TJIaBHBIM 0GPa3oM Xao-
THYHOCTBIO JIBHKEHHS 3apAJ0B BHYTPH npoBofHHKA. [ToaTomy, mo cpas-
HEHHMIO C JIAMIOBBLIMH YCHJUTEJSIMH, YCHJHTEH Ha TPAH3HCTOPAX MeHee
TIPUTOJHBI AJ151 YCHJIEHUST c1abbiX CUTHAJIOB.
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MHorokackanHasi CXeMa TPaH3UCTOPHOTO YCHJUTENsA, KaK U JaMmfo”
BOT'0, COIEP2KUT KaCKaJbl NpefiBapUTEbHOTO YCHICHHS CHTHAJa 1 BbIXOLL-
HO (OKOHEUHBIH) KacKaj.

H3BecTHO, UTO TPaH3UCTOP MOMKHO BKJIOYUTb B YCHJUTEJbHBIH Ka-
CKajl TpeMs pasJMuHbIMH criocobamu {puc. 49): a) no cxeMe ¢ obuieit
6asoii, 6) mo cxeme ¢ OGIIHM 3MHUTTEPOM M B) MO CXeMe C OOIIMM KOJ-
JIEKTOPOM.

YCUIUTebHBIH KacKaj, coOpaHHBIl mo cxeMe ¢ ofuieil 6asoi, 06-
JajjaeT MaJibIM BXOAHBIM CONPOTHBJEHUEM (HOpsiiKa HECTKOB OM) H
GOJIBLIIMM BBHIXOAHBEIM CONPOTUBJeHUEeM (cOoTHH KujooM). Huskoe Bxontoe
COnpoTHBJeHNe Kackaja ¢ ofuieii 6a30ii fBJSETCS ero CYILeCTBeHHBbIM

Puc. 49. CxeMbl BKJ/IIOYeHHS TPaH3uCTOpa:
a — ¢ o6uleil 6a30ii; 6 — c O6GLUM SMHTTEPOM; 6 — C OOLYHM KOJIJIEKTOPOM.

HefocTaTKOM. Mexkny Kackajamu, cOOpaHHBIMH 10 cXeMe C ofmieii 6a-
3011, MPUXONUTCS BKJIOUATh CrelyajbHble COrJacyiouye YCcTpOHCTBa
(nanpumep, noHUIKAOUME TpPaHCGOPMATOPHI), UTO OrpaHUYMBAET NPH-
MeHeHHe JAaHHOH CXeMBbI B YCHJIUTEJbHBbIX YCTPOHCTBAX.

OCHOBHO# OCOGEHHOCTBIO CXEMBI C OOLIMM 3MHTTEPOM SBJISIETCH TO,
4YTO BXONAHBIM TOKOM B Heil BBICTymaeT MaJblii 1O BeJHUHHE TOK 6asbl.
[losToMy BXO[HOe conmpoTUBJeHHE KacKaja ¢ OOUIMM 3MHTTEPOM BHILIE,
yeM BXORHOE CONpOTHBJEHHe KacKkaja ¢ obmeit 6a3oii. Breixognoe co-
NpOTHBJEHHE B cXeMe C OOLIMM 3MHTTEPOM TaKxKe JNOCTATOYHO BEJHKO
(nopsiika JecsiTKOB KHJIOOM). ITO MO3BOJIsSIET B MHOTOKacKaJHOM YCH-
Jautesie 06OATHCH Ge3 CrelHalbHBIX COTJIACYIOIUX YCTPOHCTB MEXKAY
KacKajlaMH.

[Tostomy cxema c oOWIUM 3MHTTEpPOM fiBJsieTCs HauboJsee pacnpo-
CTpPaHEeHHOH.

BxoznHoe conpoTHB/eHHE CXeMBI C OOGIIMM KOJJIEKTOPOM OYeHb Be-
JHUKO (rmopsilka RecsiTKOB M COTEH KHJIOOM), a BBIXOAHOe, Hao6opoT,
MaJio H COCTaBJIsIeT JIHIIb AECATKH HJH COTHH oM. [TloatoMy Kackaj ¢ o6-
LIHM KOJJIEKTOPOM He JaeT YCHJIEHUs1 CHUTHAJa IO HaNpsKEeHHIO H UMeeT
CPaBHUTENbHO HEGOMbIIONH KOIPHLHEHT YCHIEHHs 1O MoUIHOCTH. JlaH-
Has cxema NpHMeHsIeTCs] B OCHOBHOM JJIsl COrJ1acOBaHMsl CONPOTUBJIEHHH
MEXKIY OTAeJNbHBIMH KaCKaJaMH YCHJMTEJS UJH MEeKAY BBIXOAOM YCH-
JIUTeNI1 M HU3KOOMHO#I Harpyskoil. Kackajg ¢ oOmHM KOJJIEKTOPOM
1e/eco06pa3Ho TaKKe HCIOJb30BaTh HAa BXOJE YCUJUTEJA B TeX cJyya-
X, KOrja BXOJHOE COMpOTHBJIEHHE KacKaja C OOLIMM SMHTTEPOM OKa-

126



3bIBAaETCsl HEJOCTATOUHBIM JJIs1 COTJIACOBAHHS YCHJHTEJSI C HCTOYHHKOM
BXOJHOIO CHIHAJIa.

TpuBeseHHble HA pHC. 49 CXeMbI BK/IIOYEHHS] TPAH3UCTOPA ABJSAIOTCA
yMPOILEHHbIMH.

B npakTHuecknx cxeMaX TPAH3UCTOPHBIX YCHJHTE/JbHBIX KacKaloB
HUMeeTCs1 psii AOMOJHHTEJbHBIX 3JIEMEHTOB.

TunoBasi cxema OJHOro M3 HauGoJiee pPacmpOCTPAHEHHBIX KaCKaJoB
NpeBapUTE/IbHOrO YCHJICHHs — PE3HCTHBHOrO KacKajia C OGUM SMHT-
TepoM — npuBefieHa Ha puc. 50. B aToii cxeme pesHcTOphl AesuTeNs

Rs W Rg, MOIK/IOUEHHbIE K HCTOUHUKY nuTaHus E,, COCTaBAAIOT fe-

Puc. 50. Cxema pe3HCTHBHOIO Puc. 51. YcunurtenbHblli KackaJl Ha TpPaH3H-
KacKajia ¢ oOLHM 3MHTTEpPOM. cTOpe € OOIHM KOJIIEKTOPOM:
a — oOblyHast cxeMmMa; O — cxemMa C COCTaBHBIM
TPAH3HCTOPOM.

JINTEJIb HaAMNpPAXKEHHS. HaHpH)KeHI/IH, CHUMaeMbi€e C PE3UCTOPOB R6 H

Ré, MCNIONB3YIOTCA AJIs MHTAHHS SMHUTTEPHOTO U KOJJIEKTOPHOIO p — fi-
nepexofoB Tpansucropa. Llenouka RyCy mnpeacTaBisieT coGOH cria-
xkupatowuit ¢uabTp. Crabuausanust pexuma paGoThl TpaH3HCTOPA
OCYILECTBJIIETCA 33 CUeT BBEJEHHUS B Lienb 3MHUTTEpa pe3ucropa R,.Ila-
JeHMe HampsiKeHUs Ha pesucrope R;, npomnopuHOHAJbHOE TOKY 3MHT-
Tepa, ABJsETCs] OOpaTHBIM AJA nepexofa 3MHTTep — 6asa. TeMm cambiM
B CXeMe yCTaHaBJIMBaeTCs OTpHUATeJbHass O0paTHast CBsI3b MO MOCTOSIH-
HOMY TOKY, KOTOpasi aBTOMaTHUYECKH CTaOUJIU3UPYET pexkuM paboThi Ka-
CKajla MpH M3MEeHEHHH mapaMeTpoB TpaH3uctopa. [lns ycTpaHeHus OtT-
puuarenbHOH 0OpaTHOH CBSI3U NO MepeMeHHOMY TOKY, CHH’Kalouei
KO3()pMUMEHT YCHJIEHUS] KacKaja Mo HanpsiKeHWIo, pe3ucrop R, WYH-
THpYeTCcs1 KoHAeHcaTopoM C, JOCTATOUYHO GOJIbLION €MKOCTH.

AHanoOrMuHO CTPOSITCS YCHJIHTE/bHble KAacKaLbl MpPH BKJIOUYCHMII
TpaH3UCcTOpa 10 cxXeMe ¢ obuielt 6a30ii u ¢ o6uyM KoaaekropoM. OnHako
B cxeMe C OOIUM KoJsieKTopoM (puc. 51, a) pesucrop R, sBJsiiouiuiics
(haKTHUECKH COMPOTHBJIEHHEM HAarpy3Ki, KOHAEHCAaTOPOM He LIYHTHpY-
ercsi. Ilo3aTomy B cxeme cyuiecTByeT ray6okast oTpuuaTeabHas o6paTHas
CBSI3b 1O NEPEeMEHHOMY TOKY. JTHM H OOBSICHSIETCSt OTCYTCTBHE B Heil
YCHJIEHHS CHTHAJIa 10 HaNpPSI2KEHHIO.

BxoaHoe conpoTuB/eHHe KacKaja, mpuUBeJeHHOro Ha puc. 5l, a,
OObIYHO COCTaBJII€T JeCATKH KHJI0OM. J[l/is yBeJIHYEHHS BXOLHOrO
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CONPOTHBJIEHHs KacKaja J0 COTEeH KHJIOOM H BBILIE Lie/Ieco06pas3Ho npUMe-
HATb CXeMy, NpUBEJEHHYIO Ha pHC. 51, 6. B Heil B oTiiMuMe OT cXeMHl,
npuBeieHHo# Ha puc. 51, a@, HCNOJB3yeTCs COCTABHOH TPaH3UCTOP H

MCKJ/IIOUEH HH3KOOMHBIH JeJuTeJb HanpskKeHuss B uenu 6assl Re Re.
BMecTo 3TOro Ae/uTe s HCIO/b3yeTcs IeNOouKa, COCTOsAs U3 pe3HcTo-
poB R;, R, u R,. Hanpsikenue, cHUMaeMoe C pesucropa R,, uepe3 Bbl-
COKOOMHBIII pe3uctop R, (mopsaxa
2—3 Mowm) nozfaetcs Ha 6a3y TpaH-
sucropa T.

Puc. 52. BrixopHble Kackaap! ycuauTeaeh
Ha TpaH3HCTOpPax:
a — OJHOTAKTHad; 6 — ABYXTAKTHasd.

IIpumMeHeHHe COCTABHOrO TPAH3HCTOpPA I0O3BOJISIET MOJIYYHTb KO3(h-
¢uLyeHT ycuJeHUus1 KacKaaa mo MourHoctd nopsaka 20—30 06. O6bru-
HO Kackaj, coOpaHHBII MO cXeMe C OOLIMM KOJJIEKTOPOM, Ha3BIBAIOT
IMUIMMEPHBIM  NOBMOPUMENEM.

BeIxofHOH KacKajJ TPaH3UCTODHOTO YCHJIMTENsI, KaK U B JIAMIOBBIX
CXeMaX, MOXKeT ORITb OJHOTAKTHBIM M ABYXTaKTHbIM (puc. 52). [Byx-
TaKTHBIK KacKaj OT[aeT BJBoe GOJBLIYI0 MOUIHOCTb, YeM OJHOTAKTHBI,
MMeeT BBIXOAHOH TpaHcthopmaTop 6e3 MOCTOSTHHOrO MOAMAarHUYUBaHUS
U JONYCKaeT B HECKOJIbKO pa3 GOJbIIYIO MYyJbCALHMIO HCTOUHHKA MUTa-
Husa. Kpome TOoro, ABYXTaKTHBIH KacKaj MO3BOJSET HCIOJNb30BATh
9KOHOMUYHBIH pexkuM B. OnHako 1151 ero paGoTEH HEOGXOAUMO UMETH JBa
TPaH3UCTOpa, BHIXOAHOH TpaHCHOPMATOpP C YIABOGHHBIM YHCJOM BUTKOB
NepBUYHOH OOMOTKH U CpeJHeH TOUKOiH, a TaKxke (PasOHHBEPCHYIO CXxe-
My NpeABIAYyIIEro KacKaja MJHM elle OAMH (BXOAHO) TpaHcdopmaTtop
CO CpeflHEH TOUKOH.

Bosblioe 3HaueHHe 1J1s1 HOpMaJbHOI pabOThl BHIXOLHOTO Kackaja
TPAH3UCTOPHOTO YCHJIMTEJNII HMEeT TelJOBOH peXHM TPaH3UCTOpa.
H3sBecTHO, 4TO NpH NpeBBILIEHHH MaKCUMaJbHO JOMYCTUMOM MOLUHOCTH,
paccenBaeMOi B p — n-Iepexofiax, KOTopasi CYHIECTBEHHO 3aBHCHUT OT
TeMIepaTypbl OKPY2Kalomiel cpeabl, TPOHCXOAHT TeMJI0BOH Npobo TpaH-
3UcTopa.

Ipu HaMMYMK HOMOMHUTENBHOrO pajnaTopa TEMJIOBOI PeXKHM TPaH-
3UCTOpa 3aMeTHO yJyuilaercs. KoHCTpyKuHMs PpaauaTopoB, OXJaxaaio-
IIMX TPAH3HCTOPHI BHIXOAHLIX KaCKafoB, MOXET ObITb pa3/uuHoii. Hau-
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6oJiee ynorpeGUTE/IbHbE KOHCTPYKIHH PaJAHAaTOPOB H306pakeHbl Ha
pHc. 53.

OcHoBHBle TexXHHYeCKHe mokasateaun YHU, paccMmorpenHble B 4—1
11 JIAMIOBBIX CXeM, OCTAlOTCSl B CHJIe M JUIA YCHJMTENeH Ha TPaH3H-
cropax. Crnenyer J06aBHTb JHMIIb BecbMa CYILIECTBEHHBIH AJA TPaH3H-
CTOPHBIX YCHJIMTeJIell MoKasartesb — KOI(MPHUHEHT YCHAEHHS IO MOLI-
HocTH K, mpeicTaB/AOWHHA coO0il OTHOLIEHHE MOIIHOCTH CHrHaja Ha

Rs Re2
)
i " C.
' Ry R 3
-
Puc. 54. Cxema noteHuHOMETPH- Puc. 55. Cxema mpocrei-
YeCKOTO PerysasiTopa yCHJIEHHS. 1ero peryJssitopa Temopa.

BBIXOJE YCHJIUTEJA (I/IJ’II/I OTAEJIbHOI'O Kacxana) K MOIIHOCTH CHrHaJia
Ha ero Bxozne,

_ Peux
Kp_ Pex °

KosdduuueHT ycHieHUs1 mo MOIIHOCTH, BBIPaXKEHHBIH B Aeuubesax,
y p
PBbIX
Kpl(ﬁ - IOIng-— 10 ]g P—Bx-.

IIpu skcniyartauuu tpaHaucropHeix YHU, kKak u s1aMnoBbix, ya-
CTO BO3HHKaeT HeOOXOAHMOCTb B DeryJHpOBKe yCHJeHHS (IPOMKOCTH)
u TeMGpa. B omiHuMe OT ycuiuTesefi Ha 3/JEeKTPOHHBIX JaMNax B pac-
CMaTpPHBaeMBIX YCHJIMTENAX CXeMbl PeryJHpOBOK YCHJIEHHS H TeM6pa
YCJIOXKHSIIOTCA B CBfI3H CO 3HAUHTE/JbHO MEHBLIMMH BeJHYHHAMH BXOf-
HBIX CONPOTHBJIEHHH TPAH3HCTOPHBIX KAacKaJoB.

Onxa u3 HauGoJiee PACIHPOCTPAHEHHBIX CXEM MOTEHLHOMETpHYEeCKOMH
peryJIMpoBKH yCHJIeHHs npHBefieHa Ha puc. 54. Taxasa peryJ/upoBka
He H3MeHsieT pekuMa paboTbl TPAaH3HUCTOpA H MO3BOJSET MOJNYUHTb I0-
CTaTOYHO MJIaBHOE H3MEHeHHe yCHJeHHs ¢ Auama3onoM N = 30—40 06,
YTO JOCTATOYHO A/ GOJIBIIMHCTBA MpPAaKTHYeCKHX caydaeB. OnHa M3
TIPOCTEHLIMX CXeM peryJisiTopa TeMOpa, CHH2KAIoUIero YCHJ/eH e Ha BbICO-
KHX 4acToTax, mplBeleHa Ha pHC. D5.

Pacyet ycuauTens Ha TpaH3HCTOpAaX, KaK M pacyeT JaMrnosoro yci-
JITeJss, NPOBOAMTCS B 1Ba 3Tana. Bravase npou3BOAAT npeaBapHTeb-
HBIH pacueT, a 3aTeM OKOHYaTeJ bHbI. B OCHOBY npeJBapHTebHOIO pac-
4eTa MOXKHO IOJIOKHTb yCHJIEHHEe MOLIHOCTH, OCYLIeCTBJSIEMOe B KaN{AOM
Kackaje cxeMbl. 110 3aJaHHBIM BeJHYMHAM BBIXOQHOII MOILIHOCTH H na-
paMeTpaM HCTOYHHKA BXOJHOIO CHTHaJa omnpejessercsi OOMHH Ko3(h-
(ULHUEHT YCHJeHHS MOWHOCTH Yycuautenas. Koapduuuent ycuienus
MOILHOCTH BBIXOJHOIO KacKaja B 3aBHCHMOCTH- OT THIAa TPaH3HCTOPOB
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11 cnocoGa MX BKJAOUEHHsT JexkHT B npefenax ot 10 no 30 6. Koadpdu-
LIHEHT YCHJEHUsT MOLIHOCTH KaXKAOro M3 KacKaJOoB IIpelBapHTe/bHOIO
yCHJIeHHs1 OGBIYHO He mpeBbllaeT 15—25 06.

[Toab3ysichb 9TUMH JaHHBIMH, MOXKHO ONpefesUTb NpPUMEPHOE YHCJO
KaCKaJloB M COCTABHTb GJIOK-CXeMy YCHJIHTeJs, a 3aTeM NMPHCTYNHTb K
OKOHYATeJbHOMY pacueTy 3JeMEHTOB CXeMbl U pexuMa paGoThl OTHeJb-
HBIX KacKaJoB.

5—2. MPUMEPbLI PACHETA TPAH3UCTOPHbIX YHY

Mpumep 14. Pacuet manomouHoro
TpausucTopHoro YHY

3adanue: Pacctumame mpansucmopreri YHYU 0aa eocnpoussede-
Hus 38yka. HcmodHUuKOM 6X00HO020 CUSHAAQ CAYNCUM Nbe303AeKmpute-
ckutl 3sykochumamens. Boixodnas mowmocme ycusumenn P, = 1 6m.

NoOPAALOHK PACHETA

|. MpepBapuTenbHbli pacyeTt

1. Paspa6aTbiBaeM TexHHYeCKOe 3alaHnue. B cOOTBETCTBHH € AaHHBIMH
ra6nunbl X111 or nbe3osseKTpuyeckoro 3ByKOCHHMATeNst MOXKET GbITh
noJyyeHo Hamps:xeHue nopsiaka 0,3 = 1 6 (npy HOMMHAJIBHOM COMpO-
tusjenun Harpy3ku 0,5—1 Mom). Tpunnmaem Umsx = 0,3 6.

Hasi mosyyeHus: Ha BbIXofe MomHOCTH Py, = 1 eém BbiOHpaem
rpomkoroBopurtesib THna 1J1-9 ¢ conpoTuBJeHieM 3BYKOBOH KaTyUIKH
R, = 6 om.

PaGouuii [uana3oH YacTOT MNbe303JeKTPHYECKOro 3BYKOCHHMATe-
a5 cocraBasieT F, — Fy = 50 = 7000 ey (cM. taba. X11I); ass rpomko-
rosopureasi 1IJL-9 F, — F, = 100 — 7000 ey. I'lpunumaeM puanasoH
yactot ycunaurens F, — F, = 100 — 7000 ey.

YuuthiBasi peKOMeHJaLWH, NpuBeleHHble B npumepe 11, samaemcs
YaCTOTHBIMH M HEJNHHEHHBIMU HCKaXKEHUSMH AJIS NPOEKTHPYEMOro ycH-
JIUTeN

MH.AOI’I = MBA,ZlOI'l = 3 06 (MH.ILOH = Ma.non = 1,4):
K. =6%.

Kpome ToOro, B ycuauTese cjefyer NpelyCMOTDETb IJIaBHYIO pe-
IYJUPOBKY yCHJeHHs ¢ ray6uHoi N > 30 06 u peryaupoBKy Tembpa.
Ilonarasi, 4TO yCHJHTe b NpefHa3HauyeH AJs paboTbl B KOMHATHBIX
yCJIOBHAX, IPHHHMAaeM NpeJiesibl H3MEHEHHs1 OKpY:KaIomeH TeMnepary pbl

TOKp.MHH = + 10°C u Toxp.maxc = +3OO C.

Taknm o6pa3om, HY>KHO paccuuTath TpaHaucropHsii YHY no cae-
IYIOIWUM HCXOAHBIM JaHHBIM: Pyux = ! 6m; Umex = 0,3 8; R, = 6 ox;
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F, == F; = 100—7000 ey; My yon = Mypon = 306 (1,4); K, = 6%;
N > 30 06; TOKp.MHH - TOKp.MaKc =+ 10°C — + 30° C.

2. CocraBsisieM 6/10K-cxeMy ycuutedasi. OnpefessieM BeJUUUHY MO -
HOCTH P, KOTOPYIO MOXKET OTAaThb HCTOUHHMK CHTHAJIa BO BXOAHYIO LEMb
YCHJIUTEJIS IPU YCJIOBUY COTJIACOBAaHHsI BXOAHOI'O CONPOTHBJIEHUS NIEPBO-
ro yCHJIUTe/IbHOTO Kackaia Ry, ¢ HOMHHAJbHBIM Harpy3oYHLIM COMpO-
THBJIEHHEM HCTOYHHKA CHTHANA Ry y uom-

ITo Ta6n. XIII past nbe303/1eKTPHYECKOr0 3BYKOCHUMATENS Ry ywon =
= 0,5 — 1 Mom. ITpuunuMasi Ry = Ruu. won = 0,5 Mom, nonyuum

U;?max 0,32 N 6
Py= 2Roxs  2-0,5-10° = 0,09 - 10=° m. 6-1)

Haxonum o6uuit Ko3hhHIHEHT yCHICHUS] MOLIHOCTH

Kpoém.g6 =10 lg P_:'E%; ’ (5'2)

rie N;p — K. I. 1. BHIXOQHOTO TpaHcgopmartopa.
Has onpenenesus 1., MOXHO BOCHOJ/b30BaThCs Ta6.1. 10.

Ta6auma 10

3HayeHue K. N. A. BbIXOAHOIrO UNM MEXHHKacKagHOro TpaHchopmaTopa
TPaH3WCTOPHOro ycunutens

Nrp
BriXoHasl MOIHOCTD  Ppy iy
B CTAallHOHAPHBIX YCTAHOBKaxX B MNOPTAaTHBHBIX YCTAaHOBKaxX C
¢ 6OJIBILIOH T1POAOJIKHTENb- MaJioll NP0 0K HTe IbHOCTbIO
HOCTbIO PaGOThHI paGoTht
Ho 1 em 0,7-0,8 0,6--0,75
Or 1 no 10 em 0,75+0,85 0,75+0,8
Or 10 po 100 em 0,84 +0,93 0,75+0,85

[Mpunumas w,, = 0,8, monyunm

1 —724s.

o= 10lg —M8 —
Kposu s €009 10708

Y4YuTBIBast, YTO MOLHOCTb Ha BBIXOAE YCHJHTe s HeBeauka (1 em),
a JonyCTHMBIH KO3(hpHILIHeHT HeMHHEeHHbIX HCKaKeHUH JOCTaTOUHO GOJb-
woit (K. = 6%), BbiGepeM ONHOTAKTHYIO CXeMy BBIXOJHOTO KacKaja,
pa6oratouiero B pexnme A, ¢ BKIIOYEHHEM TPaH3HCTOpA MO CxeMe C 06-
IIMM 3MHTTEpOM (puc. 52, a).

Hafiiem MOIIHOCTb, KOTOPYIO JOJIKEH OTAABaTh TPAH3UCTOP BBHIXOL-
HOTO Kackaja YCHJIHUTEJIs

Ppy 1
-PBblx.T = —# = —OF = 1,25 em. (5-3)

HpPIHHMaH K. m. A. BbIXOAHOrO KackKajla B pexume A nopsaiaka
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Npux kack = 0,45, HalJeM MOIIHOCTb, TNOTPe6J/ISIEMYIO KOJJEKTOPHON
Lenbl0 TPAH3UCTOpPA OT MCTOUHHKA (IHTaHHUS,

P _ PBle.‘l‘ — ,25

“ anIX.KaCK 0’45

—

= 2,8 sm. (5-4)

IlonyueHHOe 3HaueHHe Py mo3BoJseT BbIOpaTb TpaH3ucTOp, obJa-
Lol AONYCTHMO! MOMIHOCTbIO, paccenBaeMOH Ha KOJIIEKTOpe, paB-
HOH HJM mnpeBHIaOLIedl HaiiAeHHoe no ¢opmyne (5-4) 3Hauenue Py

PK‘MaKC.I[OH >/ PK . (5"5)

[To ta6n. VI BeiGupaem tpansucrop tvna I1201, xortoprit npu Ha-
JIMYUH JOTOJHHTENbHOTO TENJOOTBOJA HMeeT MaKCHMAJbHO JOMYCTH-
MYIO MOLIHOCTb, PacceHBaeMylo Ha KOJJIeKTope

PK.MaKC.IlOl"I = 108m > PK = 2,8 em.

OnpejiesisieM OpHEHTHPOBOUHOE YHCJIO KAaCKafoB ycusautens m. s
npeABapHTeNbHBIX KacKalOB BbIOMpaeM Pe3HCTHBHYIO cxeMy (puc. 50).
IIpu 3TOM MOKHO CUMTATb, YTO KaxKJblil KAaCKaj YCHJHTEJS MPHU BKJIO-
UeHHH TPAH3UCTOPA MO CXeMe C OGMIUM 3MUTTEPOM MOZKET 06ecreutTh
ycHsieHHe MOIHOCTH npuMepHo Ha 20 06.

YuuTbIBasi, YTO HOMHHAJbHOE CONPOTHUBJIEHHE HArpy3KH HCTOYHH-
Ka BXOJHOrO CHI'HaJa BeJIHKO (Ryuuwom = 0,5 Mom), nenecoo6paszuo
B TMEPBOM KacKajle YCHJHUTeJsl HCIOJb30BaTh COCTABHOH TPAH3HMCTOP MO
cxeMe ¢ OOLIMM KOJIJIEKTOPOM (3MHTTEPHBIH NOBTOpHTeJb) (pHc. 51, 6).
[1pu-takoM BKJ/IOYeHHH KO(DOhHUMEHT yCHJEHHS KacKaja Mo MOILHO-
CTH MOXKHO IIPUHATb paBHBIM K 6 = 20 06.

CrnepoBaTtesibHO, O6LIee YHCIO KACKALOB YCHIUTE/IS JAOJKHO GbITh He
MeHee

72

B Kackamax npexBaputesnpioro ycusaenuss YHU ucnosesyiores
MpeUMYILECTBEHHO MaJioMoliHble Tpanauctopsl (tabs. XII). Tlpu atom
BO BCeX KaCKafaX TNpeBapHTEJbHOIO YCHJIEHHSI MOXKHO HCIIO/b30BaTh
OJHOTHIIHblE TPAH3HCTODHI.

JLnst 1poeKTHPYeMOro yCHJIHTeJISI IPefBapHTe/IbHO BbLIGHPAeM TPaH-
sucropsl Tuna MIT40 (IT114) ¢ napamerpamu: Kos(hdHUMEHT YCHJEHHS
1o ToKy B = 20, MaKCHMaJbHO JONYCTHMOE HaNpsiKeHue KOJJIeKTOp —
sMUTTEP Uy 5 maxc.non = 1D 8, MAKCHMaJIbHO JOMYCTHMBIA TOK KOJIJIEKTO-
pa i uanc.on = 20 m@; Makcuma/JbHO JOMYCTHMasi MOIIHOCTb, pacce-
uBaemMast Ha KOJJIeKTope, Py yakc.aon == 0,15 6m.

PacnperensieM 4acToTHble 1 HeJHMHeHHble HCKaXKEHHs M0 KacKaxam
yCHANITES .

B TpaH3HCTOPHBIX YCH/INTENAX HH3KOM YAaCTOTHl YACTOTHBIE HCKarKe-
IIi$ Ha BbICLUE[l YacToTe JAHana3oHa OOBIYHO HE DaclpelessiioT MeKAy
KacKajaMil, TaK KaK B OCHOBHOM 3TH [CKAaXeHHs ONpeieJsiioTcs ua-
CTOTHBIMH CBOHCTBaMH TPAH3UCTOPOB H CNOCOOOM HX BKJIIOYEHHs.
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Ins cxeMbl ¢ OGUIMM 3MHTTEPOM

M=V 1+[p(l+ B, (5-6)

FB .
I’
Fy, — Bblcllasg uyacToTa JAHANa3oHa;
fo — rpaHuyHas yacToTa TpaH3HCTOpa B cxeMe ¢ ofieit 6Ga3oii
(yka3biBaeTcsi B CIpaBOYHHKE);
B — xo3(duireHT yCH/IEHHS O TOKY TPaH3HCTOpa B cXeMe ¢ 00-
IUM 3MHTTEPOM.
Ias tpansucropos MIT40 HaxoauM no cnpaBOYHHKY fo = 1 Mey
H paccyuThIBaeM

rae p=

p=.7_1'_61_0i—:7. 10-3,

Uz dopmyasr (5-6) 11 Kaxaoro Kackaja, coGpaHHOrO Ha TpaH3H-
cropax MII40 (npu B = 20), noayuaem

M=V 1+(7-10-2.212=1,01.

Insi tpausucropa I1201 naxomaum no cnpaBounuky B = 20, fo, =
= 0,1 Mey u onpepensem

7103

CnezfoBaTesbHO, AJ151 BBIXOAHOI'O KacKaja
MB.Ble.KaCK = V 1 + (0,07 . 21)2 = 1,73

BBuny Ttoro, uto Mp smx.kack = 1,73 > My jon = 1,4, 4151 paGoTHL
B CxeMe BBIXOJAHOTO KacKaja HH3KOYacTOTHbIH Tpausucrop I1201 me
npurofies. Bmecto Hero MoxkHO Hcnosb3oBaTh TpaHsucrop tHna 1202,
KOTOpkifl, Kak U TpaH3ucrop 1201, monyckaer MOIIHOCTb pacCeHBaHHUs
Ha KOJVIEKTOPe Py yakc.ron = 10 611, HO uMeeT Go/lee BBHICOKYIO I'DaHHU-
HYI0 4acToty fo = 0,2 Mey. CnenoBaressHo,
7103

[Tpunumas aasa tpansucropa 1202 B = 20, nonyunm
M pix kack = Vl -+ (0,035 - 21)? = 1,24.

Ofwnit K03(pHIHEHT YaCTOTHHIX 1ICKA’KEHUE Ha BBHICIIHX YacTOTaXx
COCTaBHT °

Ma.oom = My - My, - My, - My, = 1,013 . 1,24 = 1,28,
YTO JOIYCTHMO, TaK KakK
Mp 06w = 1,28 < My pon = 1,4.

YacToTHbIE HCKaXKeHHsT Ha HH3KIIX YacTOTaX CJeayeT pacnpeneqauTb
no KackajaM YCHJHTeJIA, PYKOBOACTBYACH CJelyHOUHMH C006pa}KeHH9{-
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mu. HauGosblune yacToTHBIE HCKaXKeHMs, KaK NPaBUJIO, BHOCSAT HMEIO-
mecst B cxeme tpaHcdopmatop. ITostoMy Ajsi KacKaloB, COIEPIKALIMX
TpancopMaToOpHI, CIefyeT 3a1aTh KO3(PUIHEHT YACTOTHHIX HCKAXKEHHH
nopsiika 1—1,5 06 (1,12—1,19).

YacToTHBIE HCKAXKEHMSI, BO3HHUKAIOIIME H3-3a HAJMYHS B CXeMe
KOHJIEHCATOPOB, MOXKHO pAaClpele/uTh TaK: Ha Kax/blil pasfiesuTeJb-
HBIIl KoHAeHcaTtop — nopsigka 0,2 06 (1,023), Ha KaxaAblii GJIOKHPOBOY-
HBIIl KOHAeHcaTop — mnopsinka 0,4 06 (1,047).

[ — (; ::,;/;1’161; N 2 kackad b— 3 xacxad }—— 4 xackad
M40 MN40 1202
U, nobmaopumey 2
e oomap ) Mp=0605| | Mg=0600 M,,(,= =120 Ry
B My =0,605 | —] _ Ke=67%

Puc. 56. Baok-cxema ycunmuteans (K npumepy 14).

Jlnst nepBBIX Tpex KacKalOB NPOEKTHPYEMOTO YCHJIHTENSI 3afaeMcsl
My = My, = My, = 0,6 06 (1,072), a g1 BHIXOAHOrO Kackaja
MH.Bmx.Kacx = 1,2 06 (1,]5)

TakuMm o6pazoM Myos = 3 + 0,6 + 1,2 =3 36 = My pon.

3ajlaHHbIE HA YCUJIUTENb JOMYCTHMbIE HeJTHHeHbIe HCKAXKEeHH st OGbIY-
HO He pacnpelessiioT MexAy KackallaMd YCHJMTeNs, a BCe 3HaYeHHe
Ko3¢huLMeHTa HeMMHeHHbIX HCKaxXeHHH K. OTBOJSAT Ha BBIXOZHOH Ka-
CKaJl yCHJIMTEJ]s, TaK Kak OH paboraer npu HauOoJIbIIEH aMIIUTYJE
curHana. ITosatoMy Asis1 BEIXOZHOTO KacKaja NMPOEKTHPYEMOIO YyCUJIHTe-
as npuHuMaeM K. = 6%.

Y4uTbiBasi JOCTATOYHO BBICOKHH yPOBEeHb BXOJHOTO cUTHANA (Upmex =
= 0,3 6), He0OXOANUMYIO PEeryJIMPOBKY YCHJIEHHS LienecoobpasHo ocy-
IECTBHTh C MOMOIIBIO TOTEHIIHOMETPHUYECKOTO AEHTENs Hanp sKeHHs
HEMoOCPeJICTBEHHO Ha BXOJE YCHJHTEJS.

BBuay Toro, 4to BHyTpPeHHee CONPOTHBIEHHE I1He303/eKTPHUECKOro
3BYKOCHHUMaTe/Isl UMeeT eMKOCTHbIH XapakTep, OTada 3BYKOCHUMATEJsI
yBeJIMYHBAETCs] C TOBBILIEHHEM YacToThl. [loaToMy B cxeMe cienyer
NpelyCMOTPETh Perynarop TeMOpa, CHUMKAIOLUMH yCHJIeHHe Ha BBICOKHX
yacTotax. PerynupoBKy TeMOpa MOXKHO OCYIECTBHTb B OJHOM H3
KacKaJIoB NPEIBAPUTENbHOIO YCHJIEHHS, HallpUMep, BO BTOPOM.

BJioKk-cxeMa NpPOEKTHPYeMOro YCHJKTENsl NpHBeleHa Ha puc. 56.

Il. OKOHuaTeNbHbI# pacyeT

A. PacueT OJHOTakTHOTO BBIXOJHOTO Kackajga B pexume A. JL1s
JE€TaJbHOTC  pacyera YCHJMTENs MOLHOCTH HCMOJb3yeM HCXOJHbIe
JlaHHbIe, MOJyYeHHbIe B Pe3ybTaTe NpelABapUTeIbHOro pacyera: 1) Bbl-
XOJHAsT MOLHOCTh YCHIHTENs Py — 1 6m; 2) quanason yacror Fy——
F, =100 7000 ey; 3) conporuBieHue Harpy3ku R, = 6 on; 4) Koad-
(GHIHEHT YacTOTHBIX HCKa)KE€HHH Ha HHU3MHX yacrotaX My sux.xack =
= 1,206 (1, 148); 5) xoapuienT HennHelHbIX HeKakeHHH K. = 6%;
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6) npeznesbl u3MeHeHHs OKpyKatouleil TeMnepaTypbl Tokp. wun——T oxp.make =
= 410°C = +30°C.

Tun tpansucropa — I1202 ¢ napamerpamu (cM. Taba. VI): Byw =
= 20; UK.a.MaKc.}:lon = 30 g T maxe.non = 2 @; PK.MaKC.AOn =10 sm (HPH
temneparype 20° C ¢ JONOJHHUTENBHBIM TENJ00TBOIOM), [ << 0,4 ma.

KpoMe 3THX naHHBIX, s TpaHsucropa [1202 naxomum mo cmpa-
BOYHHKY MaKCHMAaJIbHYIO TeMOepaTypy KOJIJEKTOPHOTo nepexoja B yc-
JOBUAX 3KcHAyaTauuu Tyyake = +70°C M BeJIHYHHY TEMJOBOTO CO-
NPOTHBJEHUS TPaH3UCTOpa (MeXKIY KOJJIEKTOPHBbIM MEepexogoM U Kop-
nycoM tpaHsucropa) R, = 3,5° C/em.

NOPAALOH PACHETA

1. OnpenensaeM HanpsKeHUe HCTOYHUKA NMUTAHUS LENH KOJMJIEKTOpa
no gopmy.e
EK4 = (0v4 - 0,5) UK.34.MaKc.n,on = 0745 - 30 = 13,5 8 (5-7)
(uHIeKc 4 yKasblBaeT Ha TO, YTO paccuuThiBaeMble [apaMeTpbl OTHO-
CATCS K UeTBePTOMY KacKaZy YCHJIHTENs).
2. 3ajaeMcsi majeHHEM HaNpsxKeHUs Ha CONPOTHBJEHHH TIepBHU-
HOH OOMOTKHM BbIXOJHOTO TpaHcdopmaropa
AE,, =0,1E,, = 1,35 s. (5-8)
3. 3ajaeMcsi majeHWeM HamnpsiKeHUs Ha CONPOTUBJIEHUH 3MHUTTED-
HO¥ crabunu3aiuu (puc. 52, a)
AU34 = 0,0QEM = 1,23 8. (5-9)
4. HaxoauM HampsiKeHHe Ha KOJIIEKTOpE B peXHMe NOKOs
UK,3‘p4 == EK4 —_— AETp— AU34 = 13,5 _— 1,35 -_ 1,23 = 10,92 8. (5'10)
5. OnpenensieM KOJJIEKTOPHBIH TOK MOKOSI
Py, 2,8

IKp4zm=W20,256 a. (5‘11)

6. HaXOI[P[M CONMpPOTUBJICHHE HarpyskKH KOJIJIeKTOpHOf/'l enu rmnepe-
MEHHOMY TOKY
2
UK.a.p4 10,923

R~ = 2P px r 21,95 48 ox. (5-12)

7. B cemefictBe BLIXOZHBIX CTATHYECKHX XapaKTEDUCTHK TpPaH3Il-
cropa [1202, BK/IOYeHHOrO mno cxeme ¢ OOWMM 3MHUTTEpoM (puc. 57),
CTPOMM HArpy3o4HyIo NpsMYIO.

Hast aToro otMeyaeM pabouywoo ToukKy P c koopiuHataMud Uy, ps =
= 10,92 64 I ps = 0,256 @ 11 Ha rOPU30HTAILHON OCH HAXOAHM TOUKY 5,
cooTBeTCTBYWOILYI0 HAnpaAXeHUI0 Uxsps + Ixps - Rea = 10,92 6 4
+ 0,256 . 48 = 23,22 ¢. HarpyzouHyio npsMylo NPOBOAHM uepe3
Touku P u b.
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B Toukax mepeceueHHs HarpysouHoil npsiMoif ¢ KpalHMMM CTaTH-
YeCKIIMH XapaKTepUCTHKaMH Tpansucropa (Touku A u B Ha puc. 57)
onpenensieM MHHHUMaJjibHble U MaKCHMaJjibHble 3HaYeHUS TOKa U Hanps-
KEHUS KOJJIEKTopa

Leasmn = 0,01 @; Tiamaxe = 0,48 a; Uk sawun = 0,6 6;
UK.34MaKc = 22,5 8. .

Kpome Toro, 3ameuaeM MakcUMasbHbI TOK 6asbl [esmaxe = 10 Ma,

NpH KOTOPOM TOK KOJIJIEKTOPA AOCTHTAaeT 3HAaueHUs! [yawaxe (TOUKa A),

1202
L, 1202 hva :
0'6 A [[‘ MA 1 A’
¢ 0
s, ¥ - g =56
g N s S P
Do T
§§ N AR NS
H 5 - ~ 'L t Y ot 32 03 | 04 Ugsb
§ Gog 020~ _, 3 '6 w S Urggmir026. |
3./ e e '3 Yaspt %550
3 s w050 s Vs maxs G456
L)
Puc. 57. CeMeliCTBO BLIXOZHBIX CTaTHue- Puc. 58. BxonHas craTHueckas Xapak-
CKMX XapaKTepHCTHMK TpaHaucropa I1202. TepucTHka tpansucropa I1202.

TOK 6asbl, COOTBeTCTBYIOLIME paboueit Touke (/g, = 5 Ma), © MUHMUMAb-

HBIH TOK 6asbl [y = 0,2 Ma, COOTBeTCTBYWOWMEH TOKY [xawnn (TOU-
ka B).

8. HaxomuM MOLIHOCTb, OTHaBaeMyi0 KackajoM B BbIOpaHHOM pe-
KHMe,

Prux pacat = 0,125 (L eamare — Ixamun)® - Rian « Nep =
= 0,125(0,48 — 0,01)2 . 48 - 0,8 = 1,06 em, (5-13)
4TO JOCTATOUHO, TAaK KakK
Py pacus = 1,06 6m > Py =1 6m.
9. OnpesiesisieM aMnJMTyAy NEPEMEHHOH COCTaBISOEH BXOJHOTO

TOKa [px4, KOTOPYIO JOJIXKEH obecreunTh npembayliuit Kackag. Ilo-
garass B, = By = 20, noayuum

I|<4makc - [K4MIIH 0,48 — 0,01

2B = 5. 90 = 11,75 ua. (5-14)

I A4 —

10. [lepexoawM K BXOJHOH CTaTHUECKOH XapaKTepUCTHKe TPaH3H-
cropa (puc. 58). B GosbludHCTBE C/yuaeB CTaTHYECKHE XapaKTepuC-
THKH TPaH3UCTOPA, CHSTHIE NMPU PasHbIX HanpskeHHsaX Ugs, npaxTu-
yecKn COBMANAIOT HPYT C APYroM (3a HCKJIOUEHHEM XapaKTEePHCTHK,
cuatoil mpu Uy 5 = 0). [1loaroMy OCLIYHO B CIPABOYHHUKAX NPUBOAATCS
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JUb IBe CTaTHYECKHE BXONHbIE XapaKTePHCTHKH, H3 KOTOPbIX OAHA
cootBerctByeT Uy, = 0, a apyras — HekoTopoMmy 3HadeHuio Uy s, OT-
augHomy ot O (Hampumep, mas rtpausucropa [1202 3to HampsikeHue
paBHo Uy, = —bHg).

Ilepenocum toukn A, P u B, COOTBETCTBYIOIIHE MEPECEUEHHIO Ha-
TPY30YHOH MNPSAMOI €O CTAaTHYECKUMHU BLIXOIHLIMH XapaKTepUCTHKaMH
npH foamaxe = 10 ma, lop = dSmau logmn = 0,2 ma (puc. 57), HaA BXOZ-
HYIO CTaTHYECKYI0 XapaKTePUCTHKY, cHATYIo npu Uy, = — 5 ¢ (toukn
A’, P’ v B’ Ha puc. 58). OtmeuaeM BeHUHHBI [oayake = 10 Ma, [sawun =
= 0,2 na, U6‘3‘p~i = 0,35 8, Us.54mun = 0,2 6, U6.34M3Kc = 0,45 6.

"~ 11. HaxoauM aMmiuTyIbl MEepPEeMEHHOrO HampsiKeHus Ha Gase H
nepeMeHHOro Toka 6asbl no gopmyJsiam

Us samare — Us.saums _045—02 0.125 e (5-15)
2 - - ’

U6.:~sm4 = 5

/ — 1 —_
Iﬁm"—‘- G4makc 5 Gdmun 10 20‘2 —49 ma. (5-16)

12. OnpezensieM BXOAHYIO MOLIHOCTb, HEOOXOAUMYIO I/Is1 BO3OYXKHe-
HUsk Kackaja, T. €. MOIIHOCTb, KOTOPYIO HOJIKEH pasBUBaTh MHpejo-
KOHEYHbI# Kackall.

HPHH“Maﬂ UtS.s)rn4 = Upexa " Iﬁm4 = Impxa (TB€ Umexs 1 Impxa —
aAMIUIATY 6l TIEPEMEHHBIX COCTABJISIONMX BXOJHOTO HAMP SIXKEHUSI U BXO-
HOTO TOKa, KOTOpbIe HOJI2KeH 00ecneyuTh NpeibI Ay Hil Kacka), ToJayYnM

U - . . 1078
Poy = —axt et Q12 A9 W07 0,33 . 102 em =

= 0,33 mem. (5-17)

13. PaccunthiBaeM BXORHOE COMPOTHBJIEHHE TPAaH3HUCTOpaA Iepe-
MEHHOMY TOKY 3a MePHOJ CHTHaza («cpeqHee» BXOJHOE CONMPOTHBIIECHHE

RBX.CD)

Upmea _ 0125

7 29107 = 25,5 ox. (5-18)

R Bxdcp =

14. Haxonum KoaddHIMeHT ycHJIeHHs KacKaja Mo MOLLIHOCTH

K . Psmx‘pacqfl . 1,06
PePACT T Puxy 03310

- = 3200 (35 06).  (5-19)

15. Onpenesnsem Ko3hpHUHEHT HEIUHEHHBIX HCKAaXKeHHH cHrHaza.
Henuuelinble HCKaXeHUs1 CUTHANa B BbIXOJIHOM KacKaje OLEHHBAIOTCSH
MO CKBO3HOH NMHAMHYECKOH XapaKTEPUCTHKE, KOTOpas MNpeiacTaBJser
co6oii 3aBHUCUMOCTb TOKa Koujiektopa [, OT 3. 1. ¢. E 3KBHBaJIE€HTHOTO
reLepaTtopa BXOIHOTO cHTrHaJa.

Jig mocTpoeHHs CKBO3HOH IMHAMHUECKOH XapaKTepUCTHKH Heob-
XOLUMO:

137



1) 3amaThCst BHYTPEHHHM COTIPOTHBJIEHHEM 3KBUBAJIEHTHOTO reHepa-
TOpa BXOIHOTO CHTHaJa

Rr4 = (3 - 8) Rax4cp . (5'20\
JlJis1 Halero npuMepa npuMeM
R,y = 150 on;

2) OTMETHTb [/l HeCKOJIbKHX TOYeK Harpy3ouHOM NpsAMOH 3Hauye-
nust Toka /.. Tak, s Touek A, P u B (puc. 57) ToK [, COOTBETCTBEHHO

paBeH:
Iva = Ixavaxe = 0,48 a;

Iips = 0,256 q;
I = I = 0,01 a;

3) no rpadHKy BXOIHOH XapaKTEPHCTHKH OTMETHTb HECKOJIbKO TOUEK,
COOTBETCTBYIOIUX BbIODAHHBLIM TOYKAM HArpy3ouHOH NpsMoii, H onpe-
NeJINTD B HUX BeJHUnHbl [ 1 Usg s.

B nawem cayyae s touek A’, P’ u B’ (puc. 58)

I6AI = 164M8KC == 10 Ma; UG.SA' = U6.34M3KC = 0945 6;
I _,=5ma; U = 0,35 ¢;

P, 6.5P,
Isg = lsmun = 0,2 Ma; Us.sp = Us.samun = 0,2 6.

4) paccuuTaTh 3HaUY€HHUs 3. 1. C. SKBHBAJEHTHOTO reHepaTopa BXOJ-
HOTO CHMTHAJa JJIsi pa3iH4HbIX 3HauyeHHH Uss U g MO popMyse

Era=Us.54 + la Rra. (5-21)
Ilnst BHIGpAHHBIX TOUEK MNOJYYHM

Erar = Usg.sar + lsaRra = 0,45+ 10 - 10—%. 150 = 1,95 ¢;
Epr="Usgsp' + lsp Rra = 0,35+ 5. 10—2. 150 = 1,1 ¢,
E.gr=Ussp + Ip'Rra= 0,24+ 0,2 . 102 . 150 = 0,23 6.

Takum o6pasom,

TOKY Ixa = Ixyaxe = 0,48 a cootBercrByer 3.4.c. Erar= 1,95 g;
ToKky Ivp = 0,256 a coorBercTBYeT 3.4.c. Erpr= 1,1 g;
T0KY Ivg= I« = 0,01 @ coorBetctByer 3.4.c. Erp = 0,23 g

5) Mo moJyuyeHHbIM TOYKaM B MPSMOYTOJbHOH CHCTEME KOOpJHHAT
cTpouM rpacuk 3aBHCUMOCTH [ = ¢ (E;) (puc. 59).

s toro uroObl MOACYHTATH KOIPPHIHEHT HeTHHEHHBIX HCKaxe-
HHUI, HYXKHO Pas/ie/uTh pabOUHH y4acTOK Ha FOPH30HTAJIbHOMH OCH (Mex-
1y ToukaMu M u K Ha puc. 59) Ha YeTblpe O HAKOBbIE YaCTH U IJ151 M-
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TH TOYEK, OrpAaHHYUBAIOIUX 3TH YaCTH, ONPEAE/JUTh 3HAYEHHS COOTBET-
CTBYIOIUUX HM TOKOB:

Iiwin = 0,01 a; i =0,13 a; Iyp = 0,256 a; I = 0,38 g;
]K.MaKC = 0,48 a.
Torma aMniuTyfa nepBo#l TapMOHHKH TOKa MOACYHTHIBAETCS 110
gopnmyne

1
IKm, = _3' [(IK.MaKC - IK.MHH) + (]KZ - IKI)] =

— 1-1(0,48 — 0,01) + (0,38 —0,13)] = 0,24 a = 240 na. (5-22)

[

I
I
T
=lp g
T S Puc. 59. TI'paduk 3aBucumoctu [y =
I % 8 N = ¢ (Eo.
R ?

| 705 = K

‘s Vtbe=0236 1 15 7E.6

S Erw=118

19? Era=1958

Amnautyna BTOpO# TapMOHHKH TOKa

Ing = “l_ (IK.MaKc + Ty — 211(.p) =
— 1 (0484001 —2-0,256) = —0,0065a = — 5,5 #a. (5-23)

AMniutyaa TpeTbel rapMOHHKH

IKma = % [(IK.MaKc — [K.MHH) —2 (IK‘Z - IKI)] =
= % (0,48 —0,01) — 2(0,38 —0,13) = — 0,005 @ = — 5 ma. (5-24)
KoappuuueHt HelHHEAHBIX HCKaxKeHUH ompegensercs mo ¢opmyse

VR, ETE
Kr‘pacq=L“;"M . 100% = Y225 100% — 3,1%. (5-25)
Kma

Takum o6pasom,

Kr.pacq = 3, 1 % < Kr = 6%, (5-26)

T. €. MOJYyYeHHas BeJMYMHA KO3(HUMEHTa HeJIHHEHHBIX HMCKaKeHH
He npeBblIIAaeT 3a[aHHOM H, CJIeI0BAaTe/]bHO, B BBIXOJHOM KacKaje OT-
pHuaTesbHyo 00pPaTHYIO CBSI3b MOXKHO He MPHMEHSATD.

139



16. OnpenensieM HeOOXOAHUMYIO MOBEPXHOCTh OXJIAaXKIEHHS paaxa-
TOpa, O6GecrneyuBaloLUlyl0 TEMNEpaTypy KOJIEKTOPHOTO p — n-Nepexo-
Ja Thyake = +70°C

1200 = 1500 1350
Soxq = - = = 125 cm?. (5-27
oxa TI’LMaKC_ TOKp,MaKC R ,_7_9_____:_3_9__ 3 ( )
P — Kr 2,8

Hecko/ibko BO3MOXKHBIX KOHCTPYKIHKH paanaTopa, BbIMOJIHEHHOTO U3
aJ/IIOMHHHSI, NPHUBEAEHO Ha pHc. 53.

17. PaccuutbiBaeM 3/IeMeHTBbl LEMOYKH TepMmocTtabuauszaunu R,,C,,
(puc. 52, a).

B cootBercTBuM ¢ BbipaxkeHneM (5-9) najeHue HamnpsKeHHs Ha CO-
npoTuBJeHuH R, coctaBaser AU, = 1,23 6. [lpu 3ToM mno comnpotus-
JIeHH10 R,4 IPOXOIUT TOK )

Isps=Ixps+ Is.ps = 0,256 +5 - 102 = 0,261 a.
CnepoBarenbHo, BenuunHa R,, paBHa
AU, 1,23

Ry = 7 = “0.961 = 4,7 om. (5-28)

3.p4
[lo Ta6n. VII Beibupaem pesucrop R,, = 4,7 om. MomuocTts, pac-
cenBaeMasi Ha 3TOM DE3UCTOpe, COCTaBJsIeT

Pp =1 R, =0,261% . 4,7 = 0,068 em.

3 ;-94 )
Boibupaem pesucrop tuma ¥YJIHM-0,1.
EMkocts KoHzeHcatopa C,, onpefensieM no gopmyJe

Cos = 10° — 10° — 3400 mrg.  (5-29)
¥ = on.Fy-01Rs, 628 -100-0,1-47 ° :

Konpgencarop Ttakoil Go/blLOl eMKOCTH jJaxke NPH MaJjioM paGouem
HanpskeHuu (nopsaka AU, = 1,23 g) umeer GoJiblHe pasMepbl U CHJIb-
HO YBEJMUYHT rabapuThl, BeC ¥ CTOUMOCTb YCHJIHTEJS.

sl yMeHblLIeHHST pa3MepoB H YJELIeBJEHUS yCHJHTENsT KOHAEHCa-
Top C,, 1esecoo6pasHo HCKIIOYUTb H3 CXeMbl, XOTs NMPH 3TOM BO3HH-
KaeT OTpHUIlaTe/IbHast 06paTHas CBA3b MO NepPeMEeHHOMY TOKY, MPUBOAS-
mas K HeKOTOPOMY YMeHbIUeHHI0 KO3hdUIMEeHTa YCHJEHHsS KacKafa.

B coorBerctBuu ¢ BhipaxenueMm (5-19) KoabhHUMEHT yCHJEHUS Bbl-
XOZIHOTO KacKaja MO MOWHOCTH Kpspacy = 35 06 HAMHOTO MpeBbilIaeT
npejnoJaraeMslii 1,15 JAHHOTO Kackafa Ko3hdHUMeHT yCH/IeHHS 0 MOLIL-
Hoct K, = 20 06, ykasauHblil B npegsapuTeabHoM pacuere. losTomy
NOSIBJICHHE B CXeMe OTpULATe/NbHON 06paTHOH CBSI3U JOMYCTHMO U KOH-
Jencatop C,4 MOXKHO M3 CXeMbl HCKJIOUHTb.

18. OnpenensieM 371eMeHTH JesUTENs] HanpsKeHHs B LeNMH 6Gasbl

Res 1 Res (puc. 52, o). [IpunuMaeM najfieH1e Hanp SxKeHH 1 HA CONPOTHBIIe-
HUH (UJIbTpa

AUgps= (0,1 = 0,2) Exs = 0,1 - 13,5 =1,356.  (5-30)
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HaxomuM HampsiKeHHe, MOJABOAUMOE K HeNHTeN0 Rgy U R,

Upy = Exy — AUgps= 13,6 — 1,35 = 12,15 6. (6-31)
Bri6upaeM TOK B LeNH JeUTeNs U3 YCAOBHS
Ins = (2-5) Lo.pa - (5-32)
IlpuHumMaem

Iza=2-5.103=10-10"3a = 10 ua.
OnpegensieM Rgs Ry 110 ropMytam
v Un—AUsi—Usypy  1215—1,23—035
Rs=

=705 0m; (5-33)

lspat+1e . 5.10034+10-1073

" AU, +Ug 3p4 1,23 40,35

= : = >~ — 158 om. 5-34
Res Ina 10 - 10~3 (5-34)

Ilpu s1oM Heo6xoauMO, YTOGHI
R, =(5+10)R (5-35)
B npoTHBHOM c/yyae BXOJHOE CONMPOTHBJICHHE 3HAUHTENBHO YMEHb-
wntesi. Has Haulero npuMepa ycsoBue (5-35) BBIMOJIHSIETCS, TAK Kak
R;, = 158 om > 5R =5.255=127,5 onm.

ITo Ta6n. VII BoiGupaeM pe3nucTopsl ¢ cONpoTUBAeHUsIME Res = 680 ox;
Res = 160 om.
MomHocTh, paccerBaeMasi Ha pe3ucropax Rg ¥ Ry, COCTaBHT

PR,;4 =12, Ry, = (10 - 10—%)% . 680 = 0,068 em;

P . =1
Req

BX.cp®

BX.Cp

24 - Rgy=(10- 107?72 . 160 = 0,016 em.

B kauecTse conpoTHe/eHuit Rgs H Rgy MOXKHO HCIOMB30BAaTh pe3d-
cropbl THna YJIM-0,12.

19. HaxoauMm ajemeHTbl QUIBTPA
AUy, 1,35

Ros= 2 = ooy = 135 o, (5-36)

[To Ta6bn. VII BeibupaeM pesncTop ¢ conpoTHBaeHUEM Ry, = h30 o,
Mouwnocrb, paccerBaeMasi Ha pesucTope Rg,, He3HauuTesbHa (PR‘}])4 =

2
= I - Rgy = 0,013 6m); moatomy B KauecTBe CONMPOTHUBJIEHHS Ry,
ucrnosin3yeM pesucrop tuna ¥YJIM-0,12.

EMKocTh KOHZAeHcaTOpa (uJbLTPA HAXOAUM TO (opMy.ie

10 = 50 .
Copa > Fu Rox MK, (5-37)

rae F, — B repuax; Ry; — B Meromax.
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Toxcrasisiss B ¢dopmyny (5-37) 4uuc/leHHBle 3HAUEHHS, IMMOJNYYUM

10
Cijy = ——————— = 770 uxo.
® ™ 100-130 - 10~° ¢

Ilo ta6n. IV BbibUpaeM 3JEeKTPOJHUTHUECKHH KOHIEHCATOp THIA
3TO-2 emxoctbio 1000 uxg ¢ paGounM HanpskeHueM 15 6.
19. OnpegensieM Ko3hhHLHEHT TPaHCHOPMALUH BBIXOJHOTO TPaHC-

(hopmaropa
G
n= l/ . = Vm = 0,395. (5-38)

20. Haxogum akTUBHbIE COMPOTHBJIEHHSI MEePBUYHOH W BTOPHYHON
0o6MOTOK BBIXOAHOTO TpaHchopMaropa

R, 48
n= g (1 =) = 5g5 (1 =08 =6 om; (5-39)
- 6
ry = 2’jhp (1 — ) = 5= X (1—0,8)=0,750m.  (5-40)

21. OnpeflensieM HHAYKTHBHOCTb MEPBHYHOH OOMOTKH BHLIXOJHOTO
TpaHchopMaTopa ¢ yYeToM JOMYCTHMBIX YaCTOTHBIX HCKAXKEHHH Ha HHXK-
HHX YacToTax

L RH+’2

2nFy - M2 —1

H.BBIX.KacK —_

= 6+075 0,125 en. (5-41)
6,28 - 100 - 0,3952 1/1,152 —1

MupykTuBHOCTH paccesiHust L, BbIXOAHOTO TpaHcdopmartopa AJst
TPaH3UCTOPHOTO BBIXOAHOTO KacKaja OObIYHO He pPACCUHTBHIBAIOT, TaK
KaK OHa Ha BBLICIIMX YacTOTaX MPAKTHYECKH He BHOCHT HCKAaMKeHHH.

22. HaxoauMm K. m. 1. Kackaja

P BbIX.pacu4
= - 100 =
TBrix.kack . o y p4) Em

1,06
(0,256 1 0,005) - 13,5

B. KoHCTpyKTHBHBINH pacueT BbIXQAHOrCe TpaHcdiopmMaTopa ORHOTAKT-
HOr0 TPaH3MCTOPHOrO ycHJMTens. KOHCTPYKTHBHBIE pacyeT BBIXOZHO-
ro- TpaHcopMaTopa A/1si TPAH3UCTOPHOTO YCHJIHTE/sT MOXKeT ObITh MPo-
H3BEJEH B TAKOM 3Ke NOopsifiKe, KaK U AJIsi aHAJOTHYHOTO JIaMIIOBOTO Ka-
ckaja (cM. npumep 11).

1. Bei6upaem matepuas cepaeunuka. B coorsercteuu ¢ tabia. XVII
1711 TpaHcdopMaTopa OIHOTAaKTHOTO Kackaja, paboTaiolero ¢ nocTosiH-
HbIM NMOJAMArHUYUBaHHEM NPH BLIXOJAHOH MOLIHOCTH Ppyx = 1 8m, BbIOU-
paeM B KauecTBe MaTepuaja cepAeYHHKa 3JIeKTPOTEXHHUYECKYIO CTaflb
mapku 3310.

- 100 = 30,2%. (5-42)
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2. HaxoxuM reomerpuueckue pasmepbl cepieyHuka. Jlas TpaHcgop-
MAaTOPOB TPAH3UCTOPHON ammapaTtypbl OObIYHO HCIOJbL3YIOTCH Cepjeu-
HHKH GponeBoro Tumna u3 llI-o6pasubix niactuH (puc. 38).

Ceuennie cpefHEro CTepIKHS CepAeUHHKa MOXKHO OTpPeJeuTh 1o dop-
MyJie

li.p Ll

S= 8000

o, (5-43)

rie [xp — MOCTOSIHHASI COCTABJISAIONIAs TOKA KOJIIEKTOpa, Ma;
L, — MHAYKTHBHOCTb MEepBHYHOH OOMOTKH BBIXOZHOrO TpaHcdop-

Maropa, eH.

Hnst Hamero npumepa
o 2562 -0,125 9
S="—gmw — = 1,025 cu?.

Ilo dopmynam (1-12) u (1-13) HaxoAUM IUMPHHY CPEAHErO CTEPXK-
Hs a [lI-06pasHoil maIacTHHBI cep/leYHHKa U TOJNLMHY HabopaC

a=09)S8=0,9)1,025=0,9 cu;
c=11Y8=1111,025=1,1 cn.

ITo Tta6n. III BoiGupaem anist cepieyHnka miactuhbl THna HI-9.
3. PaccuuTbiBaeM 4HCJIO BHTKOB 0OMOTOK. UHC/IO BUTKOB NMepBHUHON
006MOTKH

/ I
W, = 550 l/ L, _Sp_ 8ULMKO8, (5-44)

rae lp, — CpelHsAs AJMHA MarHUTHOH CHJIOBOH JIMHUH JJIsi BIOPAHHOTO
THMA [JIACTHH, CAM.
U3 1aba. 111 aas nnacrun -9 naxomum I, = 7,7 cu. ITostomy

W, =550 )/ 0,125 . {22 = 535 aumsos.

Yuc1o0 BUTKOB BTOPUYHOH OOMOTKH
W, = nW, = 0,395 . 535 = 211 sumxos.

4. TlpoBepsieM BeJMYHHY MAaKCHMaJbHOH uﬂz&xuuu B, B cepiey-
HHUKe TpaHcgopmaropa.

B coorBerctBuu ¢ Taba. 5 Ans TpaHcdopMaTopa, pacCUHTaHHOrO Ha
BBIXOAHYIO MOMHOCTb Py = 1 6m u BblmosHeHHOro u3 cramu 310
JIOyCTAMOE aMILIUTYAHOE 3HauyeHHe HHAYKUUH B cepleyHHKe COCTaB-
asieT Bugon = 0,46 ma.

Iasi paccudTbiBaeMOro TtpaHcgopmaropa MaKCHMaJsbHOE 3HayeHHe
HHAYKUHUH ONpefiesiuM 1o (GopMy.ie

2.5 + 103U e

Bn=—F5W,

ma, (5-45)
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rie Unx — aMIuIATyJa HampsKeHHs Ha TMePBHYHON OOMOTKE BBIXOXHO-
ro TpaHcgopmaropa, 6.
Bemuuuny U4 MOXHO HaHTH mo ¢opMyJie

Uy, — Uy 22,5 — 0,6
UmK4 — K.34MaKc 5 K.34MHH — 2‘___ — 10’95 a. (5-46)
Takum o6pasom,
2,25 103- 10,95
Bn = ooz 53 — 0445 ma
CnepoBaTesibHO, YCJIOBHE
B < Bigon (5-47)

BBITIOJIHSETCS], TaK KaK
B, = 0,445 ma < B z0n = 0,46 ma.

5. PaccunTtbiBaeM AxHaMeTpbl NpoBoJ0B 06MoTOK. O6MOTKH TpaHcgop-
Matopa OOBIYHO HaMaThIBAlOT MEAHBIM MPOBOAOM KPYIJIOFO CeuYeHus ¢
sManeBoit usossmueit Mapku [13J1 uau I13B.

Huamerp mpoBoaa (6e3 H30JSILKH) NepBHUHOH 0OMOTKH

d, = 0,025V 1 Mnm, (5-48)

rae Iy, — B MHJNHAMIEpAX.
Jinamerp npoBoja (6e3 H30JSILHH) BTOPHYHOH OOMOTKH

dy=0,8d,—— un. (5-49)
Vn

Jlns nHawero mpHMepa
dy = 0,025V T, ps = 0,025 1256 = 0,4 mu;

1
dz = 0,8 . 0,4 —]/ﬁ = 0,51 MM.
ITo ta6a. Il BboiGupaem pjist oOMOTOK BEIXOZHOTO TpaHcgopmaropa
nposox tHna [13B-1 ¢ usonsuuei

dyys = 0,42 mm; d,y,, = 0,56 mm.
6. Haxoaum To/LIMHY HEMAarHUTHOTO 3a30pa B CepleuyHHKe

w,.1
| =—2"2 . 10-° ux, (5-50)
rae I p — B Muanamnepax. CreloBaresibHO,
Wi/ .
[ = 2gert s = B0 40— 0,17 .

TomuuHa MPOKJIAAKH MEXKAY U.I-06p33HbIM MakKeToM nJaacTHH " sap-
MOM COCTaBJISAET

Tl— = 0,085 mm.
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7. TlpoBepsieM BO3MOXKHOCTb pasMelileHHs] OOMOTKH B OKHe cepleu-
HUKa. UYHCJ0 BUTKOB B cJ0e KaxJAoH OOMOTKM HaxoAHM IO (opMyJe
(1-14). Hns nepBudHOH 0OMOTKH

W o h_‘2(6xapx+2)
lean — o - dlua

W3 raba. 111 pas nnacrun tuna UI-9 waxomum A = 31,5 mm; TO.I-
IUHY THJIb3bl KapKaca I/s cepAeyHuka u3 niactud 1I-9 npunumaem
paBHO# Ouapxk = 0,5 MM, KOIDHLIHEHT HEMJIOTHOCTH @ MO Taba. 3 IJsi
npoeoja AnaMeTpoM dis = 0,42 mm npunumaem o = 1,1. Takum 06-
pasom,

_ 315—2(0542)
Wi =—7 08

st BropuuHO# 0OMOTKH, npuHUMasi & = 1,1, nosyuum

_ 3,5—2(0,5+9)
Woen = I,1-0,56

Uucno cnoeB masi KaxkaAOH OOMOTKH (C OKDYIJIEHHEM IO e/0ro
Yucaa) coCTaB/seT

= 58 sumxa.

= 43 sumkos.

W, 535 )
M W 88
W, 211
B W 430

Tomuwny Kaxaol 06MOTKH HaxoauM no ¢opmyae (1-16):
IJIs1 NEPBUUHOH OOMOTKH

6106 =m (dlns + 6“3) + 6np ’
rae 8, — TOMUMHA H3OJASUMH MeXAy CAOAMH (NpUHUMaeM O, =
= 0,03 mun);
8,p — ToMmMHA NPOKJAAKH MeXIY OOMOTKAMH (IpPHHHMaeM &, =
= 0,1 MM):
CnenosarenbHo,

8106 = 9(0,42 + 0,03) + 0,1 = 4,15 mum:
AJis BTOPHUHOU OOMOTKH
8306 = 5(0,56 +- 0,03) +- 0,1 = 3,05 .
Odmas BbicoTa IBYX 0OOMOTOK (C yYeTOM TO/IIMHBI CTEHKH KapKaca
Okapx = 1 Mm) cocraBuT
o6 = O106 + 8206 + Oapi = 4,15+ 3,056+ 1 = 8,2 mm.
Takum ‘obpasom, :
Oooy = 82mm < b =9 unm.
CnenoBaTenbHO, CepieyHHK BbIGPAH NPaBUJBHO.
Hpu wusrorosnenun Tpanchopmatopa Haubojee 1esecoo6pasHo

NNPUMEHATH 4YepeaoBaHue O6MOTOK, NpH KOTOPOM 3aMETHO CHHXKaeTcs
HWHAYKTUBHOCTb pacCcessHus.
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Ill. PacyeT KackafoB npenBapUuTENbHOro YCHIEHUA

Pacuer npenokoHeuHoro (Tperbero) Kackapa. [list zerasnbHOro pac-
yeTa MNPEJOKOHEUHOro KacKaja JOJ/IKHBI OBITb M3BECTHBI CJelylolile
HCXOJHble JaHHBIE, NOJYyYeHHbIE B pe3yJibTaTe NPeJBapUTENbHOIO pac-
yeTa yCH/IMTENSI U OKOHYATeJbHOTO pacyeTa MOC/IELYIOIEro (BBIXOLHO-
ro Kackaja):

1) nukHAas yacrora auanasona F, = 100 ey;

2) jomycrHMoe 3HaueHHe KOI(p(ULHEHTa YaCTOTHBIX HCKaMKeHHH
B 0o6/nacTH HM3KMX yactoT M,, = 1,072;

3) aMIIMTYy A NepeMeHHOMH CoCTaB/IsIoLIel TOKa Ha BXOJe Noc/esy [o-
mero (4erBepToro) Kackaga [msxs = 11,75 ma;

4) BXOJHOE CONDOTHB/IEHHE IOCJERYIOWEro KackKaja Rpwcp =
= 25,5 owm;

5) HanpspKeHue INHTaHHS, NMOABOAMMOE K KacKaly (HanpsiKeHHe,
NPUJIOKEHHOE K JeJHTEII0 HaNpsXKeHHs B lend 6a3bl MOCAENLYIOLETO
Kackaja),

Ey=U, = 1215 g

6) 37eMeHTHl AeJUTENs] HANpsikKeHHs B IHelmd 6as3bl MOC/AENyHOULEero
Kackaja

Ress = 680 om; Rgy = 160 ox;

7) tun tpaHsucropa — MI140 c napamerpamu: B =20; Ux s maxc.ron =
=15 ¢ T maxe.gon = 20 ma; Py vaxe.gon = 0,15 em.

NoOPAALOH PACHETA

1. IlpoBepsieM nNPaBUIBHOCTb TNpEABAPUTENLHOIO BHIGOPA TpaH-
3ucropa. s HopMaJibHOTO pexxuMa paboThl TpaH3HCTOpa Heo6XOAUMO,
uyTo0bl JOMYCTHMOE HaMNpsiKEeHHe MEXIy KOJNJIEKTOPOM H 3MHTTEPOM
BHIOPAHHOTO TPAH3UCTOPA MPEBLILIAJO HATIP sIXKEHHe HCTOYHHKA NMUTAHU ST

UK.a.MaKc.):(on > EK ) (5'5 l)

a BeJIMYMHA JONMyCTHMOIO TOKAa KOJIIEKTOpa MNpeBBlIlaNa BXOJIHOH TOK
noc/eyIolero Kackaja He MeHee ueM B 1,5—2 pasa

IK.MaKC.ILOI'I > (],5 + 2) ]mpx.cn ’ (5-52)

rJie [mpx.cn — AMIUIMTYJia BXOAHOTO TOKa CJEAYIOLEro Kackaja.
Ins BoiGpaHHOro TpaHsucropa thuna MII40, paGotaroiero B Tpe-
ThbeM Kackaje, ycnosusi (5-51) u (5-52) BbIMOJHAWTCSH, TaK Kak

UK.33MaKC.,‘.'lOﬂ =156 > Exs = 12,158
[K3uaKc.}10n =20 ma > 1,51 ypxa = 1,5 - 11,75 = 17,7 nma.
Takum o6pasoM, tpausucrop Tuna MI140 BeIGpaH npaBUJBHO.
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2. OnpenensieM BeJTHYHHY TOKa NMOKOS B €N KOJIJIEKTOPA 1O hopMy-
Je

Ix.p =~ 1,4 I;mpx.ca. (8-53)
Jaa paccuMThiBaeMOro Kackaja
Iips= 1,4 Ingxa = 1,4 - 11,75 = 16,5 ma.

3. HaxomuM compoTHB/eHHe HArpys3kH B LM KOJJIEKTOpa.

I'lpu BbIGOpE BEIMUHHBI CONPOTHBJIEHUS Ry B LieNH KOJJIeKTOpa Heob-
XOJUMO YIOBJETBOPATH ABYM NPOTHBOPEYUBLIM TPeOOBAHUSIM: C OJHOH
CTOPOHBI KeJlaTebHO, YTOObl cONpOTHBAEHHE R, ObIJIO BO3MOXKHO 60Jib-
e MO CPaBHEHHIO C BEJIMYHMHOH BXOXHOTO COIPOTHBJIEHHS MOCJENyIo-
wero kackaja. C Ipyroil CTOpoHbl, yBenndeHHe Ry, MpH 3aJaHHOM TOKE
KOJIJIEKTOpa NMPUBOIUT K TOMY, YTO MaJeHUE HAMpSKEHUst Ha 3TOM CO-
NPOTHBJIEHHH YBENHUMBAETCsI, a HaINpsKEHHe MEeXKAY KOJIIEKTOPOM H
amutTepoM Uy, yMeHblaeTcss 0 HEJOMYCTHMO MAaJiOH BEJHUHHBI (B Te-
YyeHHe TOH YacTH NepHoja YCHJIHMBAEMOTO HaIpsKeHUs, KOTAa KOJlIeK-
TOPHBEIA TOK Bo3pacTaeT, HampsikeHne Uy, MOXKeT ymacTb IO HYJS U
TPaH3UCTOP MepPECTaHeT YCH/IUBATh).

C yueroM 3tux TpebGoBaHMI pacueTHas GpopMyJsa IJsi ONpeleseHH st
R, uMeeT BHA

0,4E
K = IKpK * (5'54)
I[JIH paccqmmsaemoro KacKajla
0,4E.s 0,4 .12,15 294
= = = oM.
Ra Iy p3 16,5 . 1073

Ilo Ta6n. VII Bei6upaem pesucrop ¢ conporusieHneM Ry, = 300 oxn.
MomHocTb, paccenBaeMast Ha pe3HCTOpe Ry,, COCTaBJISET

Pr,= ]i.ps' R, = (16,5 - 1072)2 - 300 = 0,082 em.

B xadectBe cOnpoTHBIEHUS Ry, MOXKHO HCMOJIH30BAaTh PE3UCTOP THMA
YJIM-0,12.

4. OnpenensieM «COnpoTHBIeHHE R,; B Iiemd TepMocTaGHIH3aUuH MO
¢dopmyse

0,2E
R3 -~ IK l; (5'55)
,HJIH paccyuThIBa€MOro Kackaaa
Ry 2% 02-1218 447 5y,

Tk.p3 16,5 . 10~

[lo Taba. VII BbiGupaem pesucrop tuna ¥YJIM-0,12 ¢ conportusne-
HHeM R, = 150 ox.
5. Haxonum emkocTh KoHaeHcatopa C.,
C. — 108 _ 10
37 2. Fy-0,1.R;3 6,28.100.0,1 -

~ 106 mrgp.
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[To Ta6a. IV BoibupaeM 3/eKTPOJMTHUECKHH KOHAEHCATOp THMNa
9TO-2 emkocteio C,; = 100 mr¢p ¢ pabouum HanpsikeHneM 15 6.

6. Haxonum HanpsixkeHMe MeXIy KOJIJIEKTOPOM U 3MHUTTEPOM TPaH-
3UCTOPa B peXHMe NOKOosl mo dopmyJie

Ucsp=~E«—Icp - Ri — Ixp - R;. (5-56)
Jins paccuMTHIBAEMOTO KacKaja
Uksps=Euws—Icp3 » Ria— Tu.p3 - Ryz =
= 12,15—16,5- 10—3 . 300 — 16,5 - 10—3 - 150 = 4,72 6.

MO
b 46na M40 (114)
I Is,ma
1,20 1,5 M40 (my)
ima
0,8ma " Uk =58
—= 0,6m0 [,
] 3
0,4»1]0 §0’5 4
0,2Ma h,
ls=0fma| & 'y
M I's
-8 -8 0 U, 8 SO 01 M K| G2 Usnb
g el =0i80—
1 Ug3p,=036
)
a 6

Puc. 60. Cratiyeckue XapaKTepHCTHKH TpaH3ucropa MII40: .
a — ceMeficTBO BBIXOJHBIX XapakKTEpHUCTHK; 6 — BXOAHasI XapaKTEepHCTHKA.

7. B cemeficTBe BBIXOZHBIX CTaTHYECKHX XapaKTEPHUCTHK TPaH3H-
cropa MIT40, BKJIOUEHHOTO MO cxeme ¢ o6muM 3MuTTepoM (puc. 60, a),
OTMeuaeM IoJIOXKeHHe paboyell TOUKH P, ¢ KOOpJAMHATaMH

UK.S.pS == 4>72 8, ]K.ps = 16,5 MQ.

HaiinenHoMy mnoJioxkeHHto paboueldl TOYKH COOTBETCTBYeT TOK 6asbl
Is.p3 = 0,7 ma. [TosyueHHOe 3HaueHHe ToKa 6a3bl 03BOJISIET ONPEAEIHTD
nosioxeHue paboyell TOUKH P; Ha BXOJHOHN CTAaTHUYECKOH XapaKTepuCTH-
ke tpansucropa MII40 (puc. 60, 6), HanpsKeHHe NOKOs ydactka 6a-
3a—amMutTep Usgsp3 = 0,3 6 1 BXOJHOE CONPOTHUBJIEHHE IE€PEMEHHOMY
TOKY TP2H3HCTOPA PACCUHWTHIBAEMOTO Kackajga Rpuys.

Jlnist HaXOXKJCHH S BE/IMUHHbI Ryx3 HEOGXO0MMO NPOBECTH KAcaTe/IbHYIO

K TOYKE MOKOsI P3 U HAUTH OTHOLIEHHE

MK  03—0,24 -
- — = = 86 oM. 5-57
Ruxs KPy 07.107° (5-57)

8. OnpenesisieM 37eMeHTBl Je/JHTeNsi HaNpsiKeHUss B uemu 06asbl
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Ress # Res (puc. 50). [IpuHnMaeM najeHue Hamnp sKeHUst HA COTIPOTHBJIE-

HuM UABTPA
AUgs = (0,1 ==0,2) Ex3 = 0,1 - 12,156 = 1,22 6. (5-58)
HaxoauM Hanp sikeHHe, NOJBOAMMOR K JeJHTEI0 Res 1t Rea,
Ups = Exs— AUgs = 12,15 — 1,22 = 10,93 6. (5-59)
BbiGUpaeM TOK B LleNU AEJAUTE/]sT U3 YCJAOBHS
Iiz=2—+—=5)1gps =207 =14 na. (5-60)

OnpenemleM Rt,SS H Rgs no (pOpMyJIaM
, U,—AU,—U
R63 ___ a3 33 6.3.p3 ;

lg.p3+ 153
. AUS+U
R63 — 3[ 6.93
13
3apaBasce AU,; = 0,09 E,, = 0,09 . 12,15 = 1,1 6, noaydum
' 10,93 —1,1—0,3 _ _ .
Rs3 = 7 0 a0 4550 om = 4,55 kom;
Res = _L1E03 1000 om = 1 Kom.

14.1073
Venosue Rgs = (5 = 10) Ryes BHITOMHSETCS, TaK KaK
Rss = 1 kom > 5Ru = 5 - 86 = 430 om.
ITo ta6a. VII Bei6upaem pe3ncToOphbl C COMPOTHBJIEHHSAMU
R = 4,7 kom; R, = 1 Kom.
MoiHocTh, paccerBaeMasi Ha pesucTopax Res M Rgs, coctasisier
PRég =12 Rz =(1,4- 10722 . 47 - 10° =0,01 em;
PRgg = I%, - Ry = (1,4 - 10~*)? . 10° = 0,002 em.
B kauecTBe CONPOTHBJEHHH Res 1 Rgs MOKHO HCIIONB30BATh Pe3H-

cropel THna ¥YJIM-0,12.
9. PaccuutbiBaeM 3JeMeHThl (HJbTpA

AUps 1,22
Rys = e R 870 on. (5-61)

ITo ta6ba. VII Buibupaem pesucrop tina YJIM-0,12 c¢ conporusae-

HHeM Ry, = 910 onm.
Emkoctb Konaencatopa Cyg; HaXoouM no ¢opmy.ie

10 =50 20 _ )
Coo=F R ~ To0 870 10°° 230 icp. (5-62)
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ITo rtaba. IV BeIGUpaeM 3/1eKTPONHTHUECKUEH KOHAEHCATOP THIA
3TO-2 emkoctoio 300 Mk ¢ paGounM HanpsixkenuneMm 15 a.
10. HaxopuM aMmiuTyfHOe 3HaueHUe TOKA Ha BXOJE Kackaja

1,21 2. 5
Inmome =2t — 22— 0.7 wa. (5-63)

11. OnpenensieM Ko3(phUUHEHT YCHICHHS KACKaJa MO HAMp SXKeHHIo

Ha CpPeJHHX 4YacToTax Mo QopMmyie
B-R .
Kucp3 = _——];::‘Bb‘x s (5-64)

rie Ryx — BXORHOE COMPOTHBIEHHE DPACCUMTHIBAEMOTO KAacKaja;
Rk sux — IKBHBANEHTHOE BBIXOJHOE CONPOTHBJEHHE PACCUHTHIBA-
€MOro Kackaja, onpefensiemoe no gopmyse

Rk - R;.cn * Ryx.cn
R6.c.n . Rax.c.n + Rk - RBX,C;, 4+ Rk - Rﬁ.c.n
B dopmyse (5-65) BenHunubl Rg.cq # Ryx.cn OTHOCATCA K CIEAYIOLIE-

My KacKany.
Insi paccunThIBaeMoOro (Tperhero) Kackaja

RK3 * Rgy * Ryyy
R4 * Roxa+ Ry * Ryya+ Rz - Rgy
300 - 160 - 25,5

. (565)

Rsxa.aux =

Rsxn.suxs =

160~ 25,5 1 300 - 95,5 - 300 160" — 20 OM-
Tak kKak Ry, = 86 om, T0
R 20 - 23 5-66
Kucp3 = Rsxs = % 5,35 ( )

12. HaxoauM KoaduuyeHT ycHIeHHs] Kackaja MO MOLLHOCTH
Kp3pacq = B3 . Kucp3 = 20 . 5,35 = ]07, T. €. 60ﬂee 20 06.

TakuM oGpa3oM, Kackaj obecreyuBaeT NPeABAPHUTEBHO 3aJaHHOe
yCHJIEHHE CHTHazla rno MouHoctd (20 006).

13. HaxoouM eMKOCTb pa3fequTeNbHOTO KOHJAEHCAaTopa, CBSI3bl-
BAIOIEr0 PAaCCYHTBHIBAGMbIil Kackaj ¢ TMOCJAENyIoUM, MO ¢opmyae

Cp= 1 (5-67)
P — -
270+ Fu (Ryyp puax + Rux.cn) VM;Q{ —1

Jlng cBsi3n Tperbero (MPeXOKOHEYHOT0) KacKaja C YETBEPTHIM (Bbi-
XOLHBIM) KacKaJOM €MKOCTb. Pa3[e/UTENLHOTO KOHIEHCATOpa ROJ/IKHA
OblTh paBHA

6
Cp _ 10 _

i 21 - Fy (RSKB.BHX3 + Rsx4) VM?{S_I
10° =
= ————— = 85 MKep.
2-3,14 - 100(23 4 25,5) Y 1,072z — 1
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[To Tabn. IV BeIOMpaeM 3JEKTPONUTHYECKUH KOHAEHCATOP THMA
3TO-1 emxoctbio Cpy; = 80 MK ¢ pabounm HanpsKeHneM 15 6.

Pacuet BTOporo kackajza mnpeasapuresbHoro ycuJenusi. HMcxomuoie
JaHHbIe:

1) HUXHSAA YacToTa nuanasona F, = 100 ey;

2) momyctuMoe 3HauyeHHe KO3(HLHUEHTa YaCTOTHBIX HCKaXKeHHH
Ha HH3KUX 4acToTax M,, = 1,072;

3) aMnuTya nepeMeHHOH COCTaBJSIOILEl TOKA Ha BXOJe nOCaeNyIo-
mero (Tperbero) Kackana Imexs = 0,7 ma;

4) BXOZHOe COMPOTHBJEHHE MOCTEAYIOMEro Kackaia R.x, = 86 om;

5) HampsiKeHHe NMUTaHHs KackKala Ey, = Uy = 10,93 ¢;

6) a/eMeHTHl AeJUTEsIs HaNpsKEHWs] B 1end 0asbl Moc/eNyrollero
Kackaja

Ry = 4,7 xom; Ry, =1 xom.

7) Tun tpansucropa — MIT40 c mapamerpamu: B = 20; Ux s makc.qon =
= 15.¢ ]K.Maxc.gon = 20 ma; Pymakcnon = 0,15 am.

NOPAAOHK PACHETA

1. TlposepsieM npaBuJBHOCTH BbiOOpa TpaH3ucropa. [Ipn ucnosbso-
BaHHH BO BTOPOM Kackaje tpaHsucropa MII40 ycmosus (5-51) u (5-52)
BBIMIOJIHSIOTCS, TaK Kak

UK.a.MaKc.non =158 > EK2 = 10,93 6,
I« maxe.non = 20 ma > (1,5—‘ 2) Impxs = (1,5——2) - 0,7 ma.
2. HaxomnM TOK NOKOS B LIENMH KOJIIEKTOpA.

Ilnsi paccunthbiBaeMoro Kackaza no ¢opmyse (5-53) mosyuaem
IK.pQ = 1,4 1m5x3= 1,4 . 0,7 == 0,98 Mma. (5'68)
3. OmpenensieM CONPOTHBJIEHHE HArpy3skd B LeENH KOJJIEKTopa.
B cootBetctBHH ¢ dopMymoit (5-54)
__04Eq _ 04-1093
7 Iepr 0981070
Io Tapn. VII BeibupaeM pesucrop ¢ conpotusienueM R, = 4,7 kou.

Mouinncts, paccenBaemasi Ha pesucrope Ry,, COCTaBjsieT

Pr,=12 - Ry =1(0,98 - 10-%)*. 4,7 - 10° = 4,5 - 102 em.

K.p2
Bribupaem pesucrop Ry, tHna YJIM-0,12.
4. HaxomuM comnpoTuB/ieHne R,, B lend TepMOCTaGHIH3aLUH O
¢opmyse (5-55)
: 02E¢. _ 02-1093 _ }
Rso = T 098 10 2250 om = 2,25 Konm. (5-70)

ITo Ta6a. VII Bui6upaem pesucrop tuna ¥YJIM-0,12 ¢ conporusJe-
HHeM R, = 2,2 kom.

= 4500 om = 4,5 xom. (5-69)
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5. Onpenensiem emxocThb C.,.

108 108
Coo=—F 01 R = 698 10001 22 108 = [+20 M. (5-T1)

[lo taba. IV BeiGupaeM 3/MeKTpPOJUTHYECKHH KOHAEHCATOp THNA
3M emxoctbio C,, = 10 mx¢h ¢ pabouuM HanpsikeHueM 15 6.

6. Haxomum HanpsikeHue Mexay KOJJIEKTOPOM H SMHTTEPOM TpaH-
3UCTOpa B pexHMe NOKOost 1o gopmy.ie (5-56)

UK.a.p? = EK’_’_ IK.p2 . RK? - IK.pQ . Rs‘z =
=10,93—0,98 - 10—2%.4,7 . 10®*—0,98 - 10—3.2,2. 103 =
=427s. (5-72)

7. B cemelictBe BBIXOAHBIX CTaTHYECKHX XapaKTEPUCTUK TPAH3H-
cropa MIT40 (puc. 60, a) otMedaeM moJioxkeHHe paboyedl TOUKH P, € KO-
opauHataMud Uy spe = 4,27 6; lxp2 = 0,98 ma.

HaiinenHomy 3HaueHHio pabodyeil TOYKH COOTBETCTBYET TOK 06a3bl
ls.p2 = 0,08 ma. OtMeyaeM mnoJsoxkeHHe pabouell TOUKH P, Ha BXORHO
CTaTHYeCKOH XapaKTepHCTHKe TpaH3uctopa (puc. 60, 6). Haxoaum Ha-
npsi:KeHue NoKost yyactka 6asa — amurrep Ugsp2 = 0,18 ¢ 1 BxoAHOE
COMPOTHBJICHHE KacKafa Ryxs

Ro,— MK _ 018015
"2 K'Py, 0081070

= 375 on. (5-73)

8. OnpenensieM 3/eMeHTBbl JeJUTENs] HanpsiKeHHst B Lend 6a3el Rge

1 Rss (puc. 50).
[punumaeM najieHHe HanpsKeHHS] Ha CONPOTHBJEHHH (HIBTPa

AUy, =0,1E,, =0,1-10,93=1,1 6. (5-74)
Hanp s:keHue, noJBofuMoe K JeIHTEINI0 R;sz i Rs>
Upy == Exg — AUy, = 10,93 — 1,1 = 9,83 6. (5-75)

Tox B nenu aenurtens
I =(2-+5)Isp2=2-0,08=0,16 na.
3ajaBasiCb MajieHHeM HaMpsKEHHS Ha COMPOTHBJEHHH R,
AU,, =~ 0,09 - E,, = 0,09 - 10,93 = 0,98 s,

1107y 4UM
R — Upo— AU —Us5p0  983—098—0,18
62 lopo+ 1z (0,08 +0,16) - 10~
= 36 000 0.1t = 36 xom; (5-76)
AU, + Ug
Ry = —27—o20t . DS — 7950 on = 7,25 kow. (5-77)
2 16 -

152



TakuMm o6pas3oM, ycCJoBHE
Ry, = 7250 01 > (5 10) Roxe = (5 -+ 10) - 375 omt

BBIIOJIHSETCS].
ITo Tabn. VII BeifupaeM pesucTOpbl ¢ CONPOTHBJIEHUSAMH

Ry, = 36 xom; Ry, = 17,5 kom.

MominocTs, paccerBaeMast Ha pe3uctopaX Ree U Rgo, COCTaBISET

Py = I%Rip= (0,16 - 10 36 - 10° = 0,92 - 10~ am;

PR" =I2R;, = (0,16 - 107%?. 7,5 . 10° = 0,19 - 10— em.
62 -

B kauectBe compoTuBJIeHNH Res ¥ R MOKHO HCIO/B30BATH pesH-
cropel THna YJIM-0,12.

9. PaccuutbiBaeM 3/eMeHTbl (UJBTPA

R, — AUp. 1,1
= "7, T 016-10°

ITo 1aba. VII BeiGupaem pesucrop tuna YJIM-0,12 ¢ comporusse-
HHeM Ry, = 6,8 xom.
1050 20
Fuy-Ryp  100-68.1073
Io Tta6n. IV BoiGupaeM 3JeKTpOJHTHYeCKHH KOHJeHcatop Ttuma 3SM

eMKocTbio 30 mx¢ ¢ paGounm HanpsikeHueM 10 6.
10. OnpegensieM aMIVIUTyAHOE 3HAYEHHE TOKA Ha BXOJe KacKaja

12.1 .
Inwe = 528 = 1207 0,049 wa, (5-80)

~ 6900 on = 6,9 xon. (5-78)

Coz = —= 29,4 mgp. (5-79)

11. HaxomuMm KoahUUHMEHT yCHJEHHS KacKaja MO HampsKeHHIo
Ha CPEJHHX YacToTaX. JKBHBAJEHTHOE BBIXOJHOE COMPOTHBJ/IEHHE BTO-
poro Kackaja B COOTBETCTBHH C (opmysoi (5-65) cocraBaser
Ryo * Reg " Ryx3
Rz * Ryyz + Ryo - Ryxs + Ryo - Rs3
. 4,7 - 103 - 108 - 86
T 1038 44,7 - 105 - 86 4,7 - 105 - 1

R 3KB.BBIX2 —

% = 17 oM. (5-81)

CiiegoBaTedNbHO,

. B, - RaKB.Bux2 20 - 77 5¢
Kucp‘z = Roxa = 7375 = 4, 1. (5-52)

12. OnpenensieM KO3hhUIHEHT YCHIEHHA KACKaja MO MOUHOCTH
szpacq = Bz N Kucp2 - 20 . 4,1 - 84‘ (anMepHO 19 06). 5'83)

[Tonyuyennoe 3HayeHHe KO3(hHUMEHTa YyCHICHHS MOHIHOCTH CKasa-
JIOCh HECKOJIbKO MeHblie 3ajaHHoro (20 06), oHaKO fABJSIETCS SMOAHE
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npueM/eMbIM, TaK KaK TPeTHH U 4eTBePThIHl KacKalbl YCHJIHTEJNs HMEIOT
KO3(GUUMEHTD yCHICHHS MOIIHOCTH, NPeBHIIIAoIHe NPeABaPUTETbHO
3aJlaHHble 3HAYEHHMS.

13. Haxomum eMKOCTb pasfe/nuTeNbHOrO KoHpeHcatopa Cp,, CBA3bI-
BalOLLero BTOPOH M TPeTHH KacKallbl yCHIHTe/S,

6
Cp— 10 _

27 Fy (R paxe + Rexa) VMﬁ? —1

= — (5-84)
6,28 - 100 (77 4- 86) Y/ 1,0722 — 1

Ilo Ttabn. IV BoiOMpaeM 3/1eKTPOJHMTHYECKHH KOHIEHCATOp THIA
OM emxoctbio 25 mKgh ¢ pabounM HampsiKeHneM 15 6.

14. PaccuursiBaem peryastop teMopa. B cooTserctsuu ¢ 3ajanueM
BO BTOPOM KacKajJe YCHJIHTe/Is NpefycMOTpPeHa peryJupoBKa TeMmOpa,
CHHJKAIOIasi ycuJeHHe B 06/1aCTH BBICIIMX YacTOT JHanasoHa (cM.
puc. 55).

Pacuer Takoro peryjsitopa tem6pa npoH3BOAAT 1Mo ¢GopMyJsiaM

0,1

C:= Fr Rax ’ (5-85)
0,8R5x
R, = =1 (5-86)

rie F, — uacroTta, Ha KOTOPOH peryJjsitTop HauMHaeT CHHUXKATb YCH-
JleHHe (CHH3KaeT ycujenue Ha | 06), ey; .
Rex — BXOJHOe cONpOTHBJIEHHE KacKaja, Ha BXOJe KOTOpPOro
BKJIIOUEH peryJsaTop, ox;
h — xoabduLreHT, OKasblBalOUMH, BO CKOJBKO pas cjefyeT
YMEHBIIUTh YCHJIEHHE Ha BBICIIMX YacTOTaX IO CPaBHEHHIO
C yCUJIEHHEM Ha CpeJHHX YacTOoTaXx.
Jas namero npumepa npumeM F, = 5000 ey; h = 2. Torna

—_ 0,1 o 0,1 . e
= hs = 5105 3 =0 - 1070 ¢ = 0,05 mkep.

o Taba. IV Buibupaem koHpercatop Tuna MBM emxoctoio 0,05 Mg
C MUHHMaJIbHBIM pabouuM HamnpskenneM 160 6.
_ 0,8 - Rexs 0,8- 375

R, = T T = 300 ox.

IMo taba. VII BuiGupaem nepemenubiii pesucrop tima CI10-0,15
¢ conporuBjgeHueM R, = 300 oxn.

BpiGop 271eMeHTOB cXeMbl NepBOro Kackaja mNpelBapHTENbHOIO YCH-
JeHHs (IMHTTEPHOro MOBTOPUTes1). Tunosass cxeMa SMHTTEPHOTO IO-
BTOpHTEJ S, UCIIOJIb3YIOMEroCs B IEPBOM KacKajie YCHJIeHU S, IPUBeJeHa
Ha puc. 51, 6.

1. B uensx oAHOTHNHOCTH BhI6MpaeM A paGoThl B 3TOH cxeme
Tpausuctopsl MI140 (I114).
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2. MakcumanbHOe 3HayeHHe BXOJHOTO COMPOTHBJEHHS KacKaja
onpefensercs no gopmye

1
Reoximake = - rg1, (5'87)

i€ ry; — COMPOTHBJIEHHE KOJJIEKTOPHOTO nepexoja OXHOrO H3 TPaH-
3HCTOPOB.
Has tpansucropa MIT40 (T114) no cnpaBOYHHKY HAXOAUM ry, =
1,25 Mowu. CnenoBaTesibHO,

Rsxlmaxc =625 KOM,

YTO BMOJIHE HOCTATOUHO AJISI COTJIACOBAHMS KackKafa C Ibe303JEKTPH-
YeCKHM 3BYKOCHHMAaTeseM.
3. ConpoTuBieHne Harpy3kH Kackafia R, HaxoauM mno dopmyse
Ei—U
R, = _"__I__ﬁ , (5-88)
2.p
rae | E, — HanpsiXeHHe NHMTaHHS KacKala;
Ux.».p — HampsikeHHe MexJAy KOJJIEKTOPOM H 3MHUTTEPOM TPaH3H-
cropa T, B pekuMe MOKOS;
I,, — TOK 3MHTTEpa COCTAaBHOTO TPAH3HCTOPA B peXKUME MMOKOS.
IlpH MCMOJB30BAaHUH 3MHUTTEPHOTO IOBTOPHUTENSI B KauecTBe BXOJ-
HOTO KacKaja Jijisi NOBBIIEHHS] BXOJHOTO COMPOTHBJEHHSI U CHHXKEHHS
YPOBHSI UIYMOB HampsKeHHe Kojlektop—aMutrep Uy, p 6epyT He Go-
Jqee 2—3 @, a TOK NOKOs 3MuTTepa npubausutenbo 0,5 ma.
Takum o6pasoM, 15 NPOEKTHPYeMOro KacKaja

Exy= Uz =9,836;

UK.s.pl =3 8,
I5.p1 = 0,5 ma.
CaenoBaTenbHo,
E ,—U —3
Ry = —x— wopt _ 9883 _ 15660 on.
T 05- 10

ITo ta6n. VII Bui6upaem pesucrop tuna YJIM-0,12 ¢ conporusae-
HHeM R, = 13 xonm.

4. [Ina onpepeneHust CONpPOTHBNeHHA R; M R, 3ajaiuMcs TOKOM,
NPOXOASIMM Yepe3 JeNHTeNb, o0pasyeMblil STUMH COMPOTHBJEHHSIMH

In=0,1 ua.
Torna
9,83
01-107°
[Tpunumaem R, + R, = 100 xom. Beanunny conportusienuii R,
H R, MOXKHO HalTH, N0.,1b3ysCh COOTHOLIEHHEM
R, =3R;. (5-89)
C yuerom (5-89) mosyuaem R; = 25 kom; R, = 75 Kon.

= 98 300 oxu.

R1+R2= ]E:ll =

155



BBuay Majioii BeHUMHBI TOKA, MNPOXOJSIIEr0 Yepe3 pe3ucTOpPhl
R, u R,, ¥X MOLIHOCTb pPaccesHHs MOXKeT OblTb MHHHUMAJIbHOMH.

ITo ta6a. VII BeiGupaem pesucropst tna ¥JIM-0,12 ¢ conporusie-
HusMH R; = 24 xom; R, = 75 kom.

5. lna Toro, 4toObl CONMPOTHBJIEHHE R, HE YMEHBILAJO BXOJHOE
COMPOTHBJIEHHE KAaCKaja, ero BeJHYMHA JOJ/KHA ObITh NOpsiika 2—
3 Mou. Buibupaem R, = 3 Mom.

B cootBercTBMM C 3ajaHHEM B YCHJHMTeNle HEOOXOIUMO Ipeny-
CMOTpETb PeryJHupOBKYy ycHJeHUs ¢ rayOuHolt N He meHee 30 06. Ilo-
3TOMY CONpOTHBJEHHE R, 1esnecoofpasHo BbIOPATh NepeMeHHbIM.

YpoBeHb BXOJHOTO CHTHaja OymeT HauOOJBLUIHM B TOM CJy4ae,
KOTJa KO BXOAY YCHJIUTENs MOAKIOYEHBl MOJHOCTHIO COTPOTHBJIEHHE
R, ¥ nocneloBaTesbHO COEIMHEHHOE C HHM CONpOTHBJEHHE R, (puc.
51, 6).

Ecan e COMpoTHUBJIeHHE R, CTaHeT paBHBIM HYJO, TO CHUTHAJ Oy-
IeT MOCTYNaTb HA BXOJ Kackaja TOJbKO C COMPOTUBJEHHS R, H ero
YPOBEHb YMEHBIIHTCS.

B cootserctBuH ¢ hopMyoii (4-102) njst MPOEKTHPYEMOTO YCHIUTES
rjyOuHa peryJUpOBKH yCHJCHHS COCTABUT

3.108475- 108
75103
= 31,4 96 > 30 06, (5-90)
YTO BIOJIHE YJOBJIETBOPSAET 3aJaHHUIO.
[Tostomy mo tabsi. VII okoHuaTenbHo BblOMpaeM B KauecTse R, me-
pemennsiit pesucrop tuna CIIO-1 c comporusienuem R; = 3 Monm.

6. OmpenesnsieM eMKOCTb Pa3JeIUTENbHOTO KOHAEHCATOPa, CBS3bI-
BAIOUIEro MEPBLIM U BTOPOH Kackaibl yCHJHUTEN,

108
21t + Fy (Rpwix1 -~ Roxe) Vle —1

Ny =201g BB — 901g —201g4l —

Cp = (5-91)

rne Rpuxi — BbIXOJHOE CONPOTHBJEHHE 3SMHTTEPHOTO TOBTOPHTEJS.
B GOoJBIIMHCTBE CJyYyaeB BHIXOAHOE CONPOTHUBJIEHHE 3MHTTEPHOTO

TOBTOPUTENSl 3HAYHTEJIbHO MEHbIIE CONPOTHBJIEHHS HArpysku R, u

ne mpesbimaer 100—200 ox. INpunumas Reuxi = 200 om, moayuum

108
2. 3,14 - 100 (200 - 375) 11,0722 —1

Cp, = =T mKe.

o ta6a. IV BoiGupaeM 371eKTPOJHTHYECKHH KOHAeHcatop Tina 3M
emroctbio 10 sk ¢ paGouum HanpspkeHueM 10 6.

7. HaxoguM eMKOCTb pPasJejHTeIbHOTO KOHJEHCAaTopa Ha BXOJE
VCILIHTE TS

108

C, = =
21 - Fu (Ri 4 Reximaxce) VA/I?.,CP_’ 1

(5-92)
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TlpuHuMasi COMPOTHBJIEHHE HCTOYHHMKA BXOJHOTO CHTHajma R, =
=500 KoM, a YACTOTHBIE UCKAXKECHH 51, IPUXOSALIMECS HA Pa3Ae/INTeNbHbIH
koHpencarop C,, M,C, = 1,023, nosyunm

108
23,14 - 100 (500 - 103 - 625 - 103))/1,023> — 1

=~0,01 mrd.

Co=

Rz 6,8
=

Puc. 61. Cxema TpaH3UCTOPHOTO YycuauTeas (K npumepy 14).

BriGupaem o tabs. IV nuieHounslit Kongencarop tHna [IM emkocrbio
C, = 0,01 mk¢h c MunuManbHBIM pabounM HanpsikeHueM (60 ).

CocraBiisieM NOJIHYIO MPHHIMIHAAbHYIO CXeMy PaCCUHTAHHOTO YCH-
aurens (puc. 61).

Mpumep 15. PacueT asyxTakTHOTO
BLIXOAHOFO HacHKafa TPAH3UCTOPHOrO YCHIUTEns

3adanue: Paccuumame goixoonol kackad YHY na mpansucmopax
1o caedyrougum ucxoonoim 0annoim: 1) sotxoonas mowjpocmo P, = 20 em;
2) duanason wacmom F,——F, = 50--6000 ay; 3) conpomusaerue Haepys-
ku R, = 10 om; 4) neauneiinoe uckancenus K. < 12%; 5) wacmomnee
uckascernus My suxxack = Mppusxacx = 1,2y 0) Makcumaronas mewn-
nepamype  oxpyscaroweir  cpedst T oxpmake = +50°C; 7) K. m. &
Kackada v > 60%. ‘

norpALOK PACHETA

1. Bribupaem cxemy M pexuM paboTbl Kackaja. B okoHeuHbIX Kacka-
JaX TPAH3UCTOPbl MOTYT ObITh BKJIOUEHB! JIIOOBIM U3 TPEX H3BECTHBIX
crniocoboB. Cxema c obieil 6a30i NO3BOJISIET NOJNYUYHTh HAHMEHbLIIMEe He-
JiMHeliHble HCKaXKeHHs], HO CPABHHUTE/BHO MaJioe YCHJIeHHE [0 MOIHOCTH.
Cxema c oOwyM 3vUTTEpOM ofOecrieunBaeT HauboJbliee yCHJAEHHE, HO
3aTO BHOCHT CPaBHHUTEJbHO OoJibline HelMHeHHble HcKakeHus. CxeMa
¢ of1HM KOJIIEKTOPOM npuMeHsieTcst peiko. OHa obecriednBaeT npumep-
HO TaKoe e yCHJ/IeHHe, KaK cXeMa ¢ o61efi 6a30§1, 1 HECKOJIBKO MEHbLLIHE
HeJIHHeHHble HCKaXKeHH sT, YeM cXeMa ¢ OOLIUM 3MUTTEPOM.
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OpHoTakTHast cXeMa BBIXOAHOTO KacCKaJa TMO3BOJSIET C3KOHOMHTL
OJMH TPAH3UCTOP ¥ TMOJYYHUTh JOCTATOYHO MaJblit KO3(HIHEHT rapmo-
HUK (K, =2--7%), ogHakKo oHa paboTaeT TOJBKO B pexume A u
TEOpPEeTHUECKH He MOXKeT JaTb K. 1. A. Bhilie 50%. ITpu atoM B pexume
HOKOSI YCUJIUTENb NMoTpebssieT 60/bIIYI0 MOIIHOCTD.

JBvxTakTHasi cxema, paborawliasi B pexume B, Teoperuyecku Mo-
’keT obecrieudTb K. M. A. 78% (mpaKTHYecKH yHaercss MOJYYUTL IO
75%). MunuMasbHBEIH Ko3pGhHLHEHT rapMOHUK K NpH 3TOM NpHMepHO
paBeH 6 = 10% . BoixogHasi MOIHOCTL KacKaja OKa3blBaeTcsi B MOJTOPa
pasa GoJiblie, YeM MOLIHOCTb, DacceHBaeMasi Ha KOJJIEKTOpE KaxKIOro
K3 TpaH3UCTOpoB. B pexuMe NMOKOs ABYXTaKTHBIH KacKaj norpebiser
Majio SHEPTHH, TaK KaK TPAH3HUCTOPHI 3alE€PTHI.

Hicxonst n3 npuBeleHHBIX BbIlIe cOOOpaxKeHUl JJjisi NPOEKTUDPYeMOTO
Kackaja uejecoo0pa3HO BeIOpaTh IBYXTaKTHYIO cXeMy, paboTarolllyio
B pexxuMe B, ¥ BKJIOUUTH TPAH3UCTOPHI MO cXeMe ¢ O6LIUM SMUTTEPOM.

TunoBas cxeMa Takoro Kackaja npuejieHa Ha puc. 52, 6.

2. Haxoaum MOLIHOCTb, KOTOPYIO JOJIKEH OTHAaTh Kackaj B Ha-
rpy3ky. IIpuHuMass K. m. A. BBIXOAHOTO TpaHchopmaTopa e = 0,9
(cM. Ta6a. 5), mosayuuM

wa.xacx = Poerx = —é% = 22,2 em. (5-93)

N1pe

3. Haxonum k. m. 1. kackazna. Ly ABYXTaKTHOrO KackKaja, paGora-
IOIIETO B pexkume B, K. I. . MOXeT GhITh HaiifieH Mo GopMyJie

M = 0,957 Thpe- (5-94)

HJs mpoeXTHpyeMOro Kackaja

ny =0,95 2% . 0,9 = 0,67 (67%),

YTO BMOJIHE YIOBJETBOPSIET 3aJaHHUIO.

4. ITon6upaeM Tun TpaHauctopoB. Il 3TOro BHauaJe ompefesseM
MaKCHMAJbHYI0 MOIIHOCTb, PacCEeHUBAaEMyIO B KOJJIEKTOPHOM Iepexofe
KaxJIoro TpaH3ucTopa, mo gopmyse

P 1—
PK.MaKc — BH;.K&CK . B . (5_95)
B
Hns Hawero npumepa
22,2 1 —0,67
PK.MaKc = 5 T 067 = 5,5 erit.

[To ta6a. VI BeiGupaem pas paGoTel B ABYXTAKTHOM KackKaje TpaH-
3uctopel [14B, umeloniye npH HCMOJb30BaHHH pajuaTopa

PK.MaKC.JIOﬂ = 20 em > 5,5 am.

Takum oGpasom, TpaHaicTopbl 6yAyT paboTaTe B AOCTAaTOUHO JETKOM
pexKHMe.
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TTo taba. VI HaxoOMM THMOBble napametpsl TpaHsucTopa [T4B:
By = 15; UK.B.MaKC.}IOl‘I = 60 6; Jxwmakc.non = 5a; Ivo = 0,5 ma. KpO-
Me 3THX JaHHBIX, HAaXOIUM MO CIIPABOYHHKY MAaKCHMAJbHYIO TeMrle-
paTypy KOJIIEKTOPHOTO Mepexofia B YCJIOBUSX SKCTIyaTauH T yaxe=
= +490°C u Be/JIHYMHY TENJOBOTO COMPOTUBJEHHS TPaH3UCTOpa (MpH
Haanuun panuatopa) R, = 2° Clem.

5. OnpenensieM HanpsikKeHHe HCTOYHHMKA NUTAHHUSA

EK = (0,4 - 0»5) UK.a. Maxc. fon. (5-96)
Bribupaem E, = 0,4 - 60 = 24 &.

16) MI] 2)0 3,0
Ik,a ? 140 1
32] oo L 7
i J—— o |
28
g 100 |
2a4 | ___—___—-—750
204" 8
7INs 100 |
& 60 |‘
12 & S0 " |
08 3 2 |
2 |
04 \2 S |
A Oma ) | Y sare
075 B b 2b5 30lky8 52 04 p 35 08 Upyl
a

Puc. 62. Cratuueckue xapaKkTepHCTHKH Tpansucropa [14b:

~

a — ceMeilCTBO BBHIXOJHAIX XapaKTepHCTHK; 6 — ceMeiicTBO BXOJHbIX XapaKTCPHCTHK.

6. Haxonum CONpOoTHBJ/IEHHE HArpys3KH, IMNPHBEACHHOE K OIHOMY
njeyy Kackaja

, 0,9E, 0,0 - 242
R = 5P =5y = 11,7 om. (5-97)

BBIX.KacK

7. MakcHMaJ/lbHOe 3HaueHHe KOJJEeKTOPHOrO TOKa KaXKIOro TpaH-
3HcTOpa omnpejeasieM o ¢opmy.e
0,95 - Ey 0,95 - 24

]K.MaKC = 7

7 =7 = L%%a (598

8. B cemeiicTBe BBIXOAHBIX CTATHYECKHX XapaKTepPHCTHK TPaH3H-
cropa I14B, BK/IOUeHHOrO MO cxeMe € OGUUM 3MUTTEpoM (puc. 62, a),
CTPOMM HArpPy30UHYIO MPSMYIO, NPOXOAfmylo uepe3 Touku A n 5,
cooTBetcTBYIOIHE ¢ yare = 1,95 a ¥ E, = 24 4.
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OrmeuaeM TOYKH NepeceyeHUst Harpy3OYHOH MPSIMOI CO CTaTHYeCKHU-
MH BbIXOJHBIMH XapaKTepHCTHKaMH TpaH3UCTopa (TOuKH /—7 Ha puc 62, ).

S. TlocnenoBaTenbHBIM MEPEHOCOM TOUYEK C BbIXOJHBIX CTATHYECKHX
XapaKTepPUCTUK Ha CeMeHCTBO BXONHBIX CTAaTHUECKHX XapaKTePHCTHK
CTPOUM AMHAMHUYECKYIO XapaKTepPHCTHKY BXOJIHOI Lenu (Ha puc. 62, 6
U300pakeHa NYHKTHPOM).

HenocpeacTBeHHO U3 9TOi XapaKTepUCTHKH (AJ151 TOUKH 7, COOTBETCT-
BYIOIlEfl MAaKCHMAJbHOMY TOKY KOJIEKTOPA [x wake) HAXOMUM [g yaxe =
= 125 ma u Usg syaxe = 0,6 6.

10. OnpegenisieM BXOAHOE COMPOTHBJIEHHE:

a) OflHOro mnJeya

R

BX

— UG.s.MaKc — 06 _ 4.8 oum; (5-99)
0,125

[6.MaKC
6) Kackaja B IHeJIOM
Ry=4R, =4-4,8=19,20m. (5-100)

11. Haxonum MOLIHOCTb CHTHaJa, KOTOPYIO HEOOXOAHMO MOAaTh
Ha BXOX KacKaja,

Us.5.maxe * 16.maxe _06- 0,125

P, = 5 = 5 = 37,5 mem. (5-101)

12. OnpezensieM Ko3HUHEHT YCHJIEHHsT KacKaja MO MOIIHOCTH
. P ix xack _ 22,2 .

Ky =5 = 37,5 1073 =992, (5-102)

um Kppe = 10 1g K, = 10 g 592 = 27,7 36.
13. Haxoaum Benuuuny conpotuBieHui R, u R,. Ilpunumaem ToK
Iequreas R,R, paBHbIM

[ = I6.maxe = 0,125 a.

O6buHo HampsikeHue cmemieHusi Us s, CHHMaeMOe C COMpPOTHUBJIE-
Hua R,, Bbi6upaercs nopsaka 0,1--0,2 6. [Ipunumass Us = 0,2 8,
MOJY4YHM

Us.s0 02
R1= T:W: 1,6 oM. (5-103)
Torza
Ex —Us o 24 —0,2 -
Ry= ——— = s = 190 i (5-104)

OnpenessieM MOIIHOCTb, paccelBaeMylo Ha pesucropax R; U R,,
Py =1,R, = 0,125 - 1,6 = 0,025 em;
Py =1IR,=0,125%- 190 = 3 em.

[To cnpaBounnky BbiGHupaea pesucrop R, tuna ¥JIM-0,1 ¢ compo-
tuBJeHHeM 1,6 om u R, — tna BC-5 ¢ conpomisienuem 200 om.
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14. OnpegnessieM Ko3¢bHIMEHT HeJHHEHHBIX HCKa*KeHHI KacKaja.
Ins onpefesennss Ko3(dUlIUeHTa TapMOHMK HEOOXOAHMO MOCTPOHTh
CKBO3HYIO JHHAMHYECKYIO XapaKTepHCTHKY Kackaja — rpagux 3aBHu-
CHMOCTH TOKa Kosuiekropa /, oT 3. 1. ¢. E 3KBUBaJIeHTHOTrO reHeparopa
BXOJHOro curxaja. [locTpoenue BeieM B Takoif MOCJeN0OBAaTeNbHOCTH:

a) 3ajaeMcsi BHYTPEHHHM CONpPOTHUBJIEHHEM 3KBHBAJIEHTHOrO reHe-
paTopa BXOJHOrO CHrHaJja

R.=R,, = 20 om; (5-105)

Tadauuma 11
[ aHHble pNA NOCTPOEHUA CKBO3HOW JUHAMUUYECKOM XapaKTEePUCTUKHU

!

Hogregxe:rrgqlm i Uk 8 ' Iy ma I Ig ma ’ Ug.5 6 Ep 8
7 0 1950 125 0,6 3,1
4 9,5 1160 50 0,42 1,42
2 21,2 200 5 0,1 0,2

6) MOJIB3ysICh TOCTPOEHHBIMH BBILE BBIXOAHBIMH M BXONHBIMH IH-
HaMHYeCKHMHU XapaKTepHCTHKaMu (puc. 62, a u 6), onpeneJisieM AJs He-
CKOJMbKUX TOoueK (2, 4 u 7) snauenus U,
11(7 ]6 H UG.S; _________

B) 3aTeM oOrnpejefsieM BEJHUYUHBI 3. [. C.
JKBHBAJIEHTHOI'O IeHepaTopa JJisi Pa3JinuHBIX
3nauyenuit Us, U I5, COOTBETCTBYIOLIMX TOY-
KaMm 2, 4 u 7, o ¢opmyJe

E . =Us+ IsR;; (5-106) . i

r) IaHHBIE pacyeToB CBOAMM B Taba. 11; J 12 s

I) MO MOJNyYeHHBIM JAaHHBIM B TDPAMO- Puc. 63. I'padux 3asucu-
YroJIbHOM CHCTEMe KOOpAHHAT CTPOHM rpa- moctH fx = @ (Er).

¢ux saBucuMoctu [, = @ (E,) (puc. 63);

e) 3anaBuiuch 3Hauenusimu Eg; 0,0 E. u E, = 0, mo kpuBoit /, =
= @ (E,) onmpenesisieM COOTBETCTBYIOLIHE UM BeJHUYUHBI TOKOB KOJIJIEK-
TOpa Iy maxe, Txcp U Lmun- VI3 puc. 63 mosyuaem

]K.MaKC = 1950 Ma;
IK,Qp == 1280 Ma;
I = 70 ma.

) onpelesiseM aMMJUTyIHble 3HAYeHHS TapMOHMYECKHX COCTaB-
JSIOUHX TOKAa KOJJIEKTOpaA.
AMnJHTyda nepBOil rapMOHHKH

(1 +x) IK.MaKC + (1 —x) lK.MaKC] + (1 + %) IK‘Cp +(1—x) IK‘Cp]

Ixm, = 3
(5-107)
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AmnauTysa BTOPOH rapMOHHKH

[sz — 0.5[(1 +x) IK.MaKC —( '_2' x) IK.MaKC] —4x - IK.MHH . (5_ 108)

Amnﬂmyna TPETbef;l rapMOHHKH
(1 + x) IK.MaKC + (1 —2x) IK.MaKCI —2[(1 %) [K.cp +(a1— x)IK.cp]

[Km3 = 6
(5-109)
Amnﬂmyna quBepToﬁ rapMOHHUKH
(A4 x) [K.MaKC—(l — %) IK.MaKC] -
— 4] / —(1—=x1 12x/
iy = —E T e (12 Dol ¥ o (5.110)

rae x — Koa(duuueHT acuMMeTpuu cxembl (o6blyHo x = 0,1--0.2).
[Ipunumaem x = 0,1, nmonyunm

. 9 - - 0,9 - 1280
[Kml _ 1,1 - 1950 40,9 1950-:}3— 1,1 - 1280409 -1 = 2153 xa:
05(1,1 - — 0,9 - 1950) — 0,4 -
Isz _ (1,1 - 1950 > ) 70 — 83 ma:
. ,9 - 1950 — 2(1,1 - 9 -
[Km3 _ 1,1 - 1950 + 0,9 - 195 6(1 1-1280 0,9 - 1280) = — 203 ma;
(1,1 -1950—0,9 - 1950) — 4 (1,1 - 1280 — 0.9 - 1280) - 12- 0,1 - 70
IKIT“ = ’2 =
= —A46 ma;

3) Ko3(HIMEeHT HeJHHEeHHBIX HCKa*KeHH#l ompefeJsseM no ¢Gopmy-
Je

V,?m 42 +12
Kr.pacq= e /Km,, LU 100% =

Km,

__ ¥ 0,083 40,2032 4 0.046°

e - 100% = 10,4%.

Takum obpasom
Kr.pacq= 10,49{) <Kr= 12%, (5-11])

T. €. MOJIy4eHHast BeJHUMHA KO3((UIMeHTa HEJNHHEHHBIX HCKAaXKeHHUH He
npesblliaetT 3afaHHoil. Eciu ycaoBue (5-111) He BrmImosHsercsi, To
KackaZl HeoOXOAMMO OXBAaTHTb OTpPHLATENbHOH 0OpaTHOH CBS3bIO.

15. OnpezensieM HeoOXOAMMYIO MOBEPXHOCTb OXJIaXKIEHHsI pajua-
TOpa, ofecrneyHBaloero HOPMAJbHBIN TEMJOBOH peXHM paboThl Kax-
JIOro TpaH3HCTOpa,

1200 + 1500 1350
Soxa = ‘ =10 955 cat,
oxa Tn.MaKc - TOKD \aKe 90 — 50 _9
P T 5,5

K.Makce
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16. Omnpenensiem KoagduuueHT TpaHchoOpMalUU BXOIHOTO TPAHC-
¢dopmaropa. Beuay TOro, 4T0 MOLIHOCTL CHTHaJla Ha BXOJe KacKaja He-
pennka (P = 37,5 mem), npumem K. 1. J. BXOAHOro TpaHnchopmaro-
pa Tp, paBHBIM N = 0,75 (cm. Ta6s1. 6). B atom cayuae BhIXOAHas
MOLIIHOCTb NPEeLOKOHEUHOTO KacKala (Ppux npen) AOMKHA GHITb paBHOM

Pox 315 _ 50 em. (5-112)

me.npen = m - T’ﬁ

Bri6upaem no ta6sa. X1I pis nperoxkoneuHoro kackaja TpaH3HCTOp
tuna MI140 ([114), y xoroporo
PK.MaKC.lIOI'l = 150 msm > PBmx.npe}J = 50 mem.
Koadduunenr tpanchopmanun BXOAHOrO TpaHC(HoOpMaTopa MOMKHO
onpefie/IMTh Mo dopmyse

p— U?MaKC
M= A= 08 s - U : (5-113)

K.3.MaKC.npex

rfie Ux s make.npex — MAKCHMAJIBHO JOMYCTHMOE HAMPsiXKEHHE MEKLY KOJI-
JIEKTOPOM H 3MHTTEPOM TPAH3UCTOPA MPeLOKOHeu-
HOTO KackKaja;
U _yaxe — HanpsikeHHe Ha Bceil BTOPHUHOH OGMOTKE BXOAHOTO
TpaHchopMaTopa NMpH MAaKCHMaJbHOH packauke OKO-
HEYHOr'0 KacKaja; AJs JBYXTaKTHOI CXeMB! C OOLIUM
SMHUTTEPOM U2maKc = 2U6.3.Makc-
Mo ra6n. XII pns rtpansucropa MIT40 Haxomum Uk syae = 15 6;
BesrunHa HanpsiKeHUsT Usyaxe = 2Us 5make = 2 + 0,6 = 1,2 6.
[Tosarasi 3HaueHHe YMCJIOBOrO MHOXKHUTEJsi B BhipameHun (5-113)
paBubeM 0,6, nosyuaem
1,2

06-0,75-15 0,177.

ny =

[TosyyenHoe 3naueHue 7, mpeicTaBJsieT COOOH OTHOIIEHHe YHcaa

BUTKOB BCeH BTOPHUHOH OOMOTKH K UHCJy BUTKOB MEPBHYHOH OGMOTKH.

17. Haxomnm Ko3(dpuuueHT TpaHchopManiuy BBIXOLHOTO TpPaHC-
(opmaropa 1/ OJHOrO mJjeya Kackajaa

Ry '
n ~l/ R * Nrpe - ]/117 0,9 = L. (5'114)

18. OnpesesiseM axTHBHOE COMNDOTHBJEHHE MEPBHYHOH OOMOTKI
BBEIXOIHOrO TpaHcopmaTopa (AJs1 OLHOrO MnJedya CXeMbl)

r; = 0,58R’ (I — 1;p,) = 0,58 - 11,7 (1 —0,9) = 0,678 om. (5-115)
19. PaccunuTeiBaeM aKTHBHOE COMPOTIIBJEHHE BTOPHUHOH OOMOTKH

ry = 0,42R, (1—;"—"—) — 0,42 . (—- 09) _ 0,467 om.  (5-116)

Tp2 09 )
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20. HaxonuM HMHAYKTHBHOCTb TMOJIOBHHBI MEPBHUHOH OOMOTKH BHI-
XOHOro TpaxchopmaTopa

, (Ry—r) (11,7 — 0,678)
L = L —— = 0,053 en.
! 2n - Fy VMz.Ble‘KaCK —1 2-3,14-50 l 1,22 —1 (5-1 17)

21. KOHCTPpYKTHUBHBIH pacueT BHIXOJHOrO TpaHcopmartopa s
IBYXTaKTHOTO KackKala TPaH3HCTODHOrO YCHJIMTEJs MPOU3BOAUTCS B
TAKOM 2Ke MOpsiKe, Kak M JJs aHaJo-
FHYHOTO JIAMIIOBOTO KacKaja (CM. mpumep
12) ¢ yuetom 3ameuaHuit, NpHBEJEHHLIX B
npumMepe 14.

Puc. 64. Cxema IBYXTaKTHOTO BBLIXOJHOFO KacCKana
TPAH3UCTOPHOTO ycunautens (K npumepy 15).

[TorpoGHble CBeleHHs O KOHCTPYKTHBHOM pacueTe BXOIHOIO M BHI-
XOHOro TpaHC(OPMATOPOB AJsSI JBYXTAaKTHOH CXeMBI TPaH3HCTOPHOrO
ycuautess npusefeHsl B KHure A. B. Llekunoit «[IpoektupoBanue
TPAH3UCTOPHBIX YCHJIHTEJEH».

22. CocraB/isieM CXeMy pacCUMTaHHOro kKackaja (puc. 64).

NABA 6
U3BUPATEJIbHbLIE YCHUIIUTENU

6—1. OBLWHE CBELEHHA

H3sbupamenbroimu (WIH CeAEKMUBHbIMU) HA3BIBAIOTCS YCHIUTEJH, MO-
JIOCa TIPOTYCKaHHS KOTOPBIX CY2KeHA /151 OTAGJICHUS] CUI'HAJIOB B HY2KHOH
TMOJIOCe YacTOT OT CHI'HAJIOB, MOMEX WJIM LIYMOB APYTHX YacToT.

[To npunHnMny AeHCTBUS U CXEMHOMY BBINOJIHEHHIO U36MpaTe/bHBIE
YCHJIUTE/IH MOXKHO Pa3fie/IUTh Ha: a) pe30HaHCHEIE; 6) MOJIOCOBLIE; B) YCH-
JuTesH ¢ o6paTHOl cBA3blo. Haubosee yacTo U36upaTe/ibHble yCHUIUTENH
TPHMEHSIIOTCS /151 YCHJIEHUS] CHTHAJIOB BHICOKOH YacTOTBI U SIBJISIOTCS
OIHMMH M3 BaXKHEHIIMX KaCcKalO0B pajiHonepefalomuXx U paauonpyeMHbIX
ycrpoiictB. OfHAaKO BO MHOMMX CJydasiX H3GupaTeJbHble YCHUJHTEJH
NPUMEHSAIOTCA M I/ YCHJEHHUS HHU3KOYAaCTOTHBIX CHI'HAJIOB.

PaccMOTpHM HEKOTOpHIE THIIOBBIE CXeMbl H306HpaTe/bHBIX YCHJHU-
tesieli. B pe3oHaHCHBIX ycUJUTeNsIX HArpy3KOU BHIXOAHOMH LenH YCHJIH-
TEJIbHOrO 3JIeMeHTa (IaMIbl HJH TPAH3HCTOPA) ABJAETCS NapaJe/bHbli
KoJie6aTesbHBIl KOHTYD, HMEIOUIHH BBICOKOE CONpPOTHBJEHHe s pe-
30HAHCHOH YacTOThl f, M MaJjioe CONPOTHBJ/EHHe IJs APYrHX HacToT.

Crioco6bI MOAK.II0YEHIIsT KOJle6aTeIbHOIO KOHTYPA K JiaMIe 1JIJIOCTPH-
pyloTcsl cxeMaMH, MpHBEIEHHbIMH Ha puc. 65. B cxeme Ha puc. 65, a
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KoJ1ie6aTebHBIL KOHTYDP MOJIHOCTBIO BKJIIOUEH HEMOCPeACTBEHHO B aHOM-
Hylo tenb Jamnbl. [Tostomy ycuiHuTte/b, coGpaHHBIH MO JaHHOH CXeMme,
Ha3bIBAIOT YCHJHTENIEM C HenocpeocmeenHsim BKJIOUEHHEM KOHTYpa
B aHOJHYIO Llenb. B cocTaB KOHTYypa BXOAHUT HHLYKTHBHOCTb L H KOHJEH-
caTop nepeMeHHOH eMKocTH C, MO3BOJIAIOWIKI H3MEHATb HACTPOHKY
KOHTypa B TpeGyeMOM N1anasone yactoT. Kpome Toro, 115 6osee TOUHO#M
HACTPOMKH Ha YacTOTY CHTHAJa B KOHTYP OOBIUHO BKJIIOYAIOT NMOACTPO-
eynblii KonpgeHcarop Ci.

K cemke namnsl K comxe_namnor

cnedyrouees, d:_. ] nedyrolye20 Kackaga
. Kxackada .

cemKe A1amMnbl
clflesy/oa@eo Kackada

Puc. 65. OcHoBHbIE CcXeMBl U3GHpaTelib-
HBIX YCHJIHMTeNei:

a — CXeMa C HernoCpeJCTBEHHBIM BKJIOUEHUEM

KOHTYpa B aHOJHYIO Uenb JaMmnbl; § — cxe-

Ma C aBTOTPAaHCPOPMATOPHBIM BK.1IOYEHHEM

KOHTYpa B aHOJAHYIO Llellb JaMMbl; 4 — CXeMa

¢ TpaHCHOPMATOPHBLIM BKJIOUEHHEM KOHTYpa
B aHOJHYIO WENb JaMIibl

Ha puc. 65, 6 mpuBeena cxeMa C aBTOTPaHCGOPMATOPHBLIM, a Ha
puc. 65, 8 — ¢ TpaHC(HOPMATOPHEIM BKJ/IIOUEHHEM KOHTYpa B aHOAHYIO
nenb Jamnbl. B 3THX cxemax B 3HAUHTeJsbHOH cTeneHH (O CpaBHEHHIO
CO CXeMOH C HemocpelCTBEHHBIM BKJ/IOYEHHEM KOHTYpa) ocJab/eHo
BJIHSIHUE UIYHTHPYIOLEro NEHCTBHS BHYTPEHHEIrO CONPOTHBJCHUS JaM-
Nbl HA KOHTYD U MMeeTcs BO3MOXKHOCTb MOA60pa HaUBLITORHEHILeH CBsi-
31 KoHTypa ¢ aamnoil. Koadouiuenr ycuenns cxem ¢ aBrorpanchopma-
TOPHBIM U TpaHC(HOPMATOPHBIM BKJIIOYEHHEM KOHTYpPa OObIYHO OKa3blBa-
€TCs1 MeHblle, YeM B CXeMe C HeMOCPECTBEHHBIM BKJ/IOYeHHeM KOHTYpa.
OnHako 3TO He sIBJIsieTCs CYIIECTBEHHBIM HELOCTATKOM, TaK KakK B LEJsX
MOBBILIEHHS YCTOHYMBOCTH DPAGOTHI PE30HAHCHBIX YCHJ/HTEJNeH MpHXo-
JHUTCST YMBIILJIEHHO CHHMKaTh KO3(hHLeHT yCHJeHHs Kackaja. llese-
C000pa3HOCTh NPHMEHeHHUs] TOH HJM MHOH CXeMbl pelliaeTcsl B Hpolecce
pacuera ycuauTtess. B orauuiie or pe3oHAHCHBIX IOJOCOBBHIE YCHJIHTE-
JIM, KaK NpaBHJIO, MMEIOT (HKCHPOBAHHYIO HaCTPOHKY. AHONHON Ha-
IPY3KOH JIaMIIbl B HHX CJIYKHT NMOJIOCOBOH (BHJbTP, B Ka4ecTBe KOTOPOro
uaiie BCero HCMoJb3yercs ABY XKOHTYPHAs CBsI3aHHAs CIICTEMA C B3aHMO-
HHAYKTHBHOH CBSI3bI0 MEXKAY KOHTYPaMH H C MOJIHBIM BKJ/IOUCHHEM fep-
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BOrO KOHTypa B aHONHYIO uenb (puc. 66). TlosocoBbie yeuanTenu mu-
POKO HCROJIb3YIOTCS B KauyecTBe YCHJHUTeseH [POMEXKYTOYHOH YaCTOTBI
B CyNepreTepoAHHHBIX pajHONpDHEMHUKAX. Pe30HaHCHBIE ¥ [10J10COBBLIE
YCHJIMTE I Jal0T XOpOLIMe pe3ysbTaThl JHILIb OpH paboueil yactore 1o-
pslKa elMHHIl Kujorepil H Bbile. Ha Goslee HM3KHMX yacToTax MHIYK-
THBHOCTb PE30HaHCHOIO KOHTYpa OKa3bIBAeTCs YPe3MepPHO GOJIbIIOH U
KOHTYP CTaHOBHUTCS 'POMO3JKHM M Joporum. Karyuika MHIYKTHBHOCTH
TaKOro KOHTypa CONEDPKHT MHOrO BHTKOB TOHKOTO MPOBOJA M OUYeHb
UyBCTBUTE/IbHA K HaBOJAKaM H momexaM. [TostoMy u36upaTtesnbHbE yCH-
JIMTeJIH, NpelHa3HauYeHHble 115 paGoThl HAa YacTOTaX MOpsiAKa COTeH repit

+Ea K=u'—ux
Py Ta
)\ L [4 UﬂbA’
i Usy
= ¥
¢ LT ?
[l
— o f
a ]
Puc. 66. Cxema noJsiocoBoro ycu-  Puc. 67. HMaGuparenbHblli yCHIHTENb C
JUTEJS, JBOMHBIM T-00pa3HBIM MOCTOM:

a — cxeMa; 6 —4acTOTHAsi XapaKTepHCTHKa:

U HHXKe, OObIYHO CTPOSIT C HCMOJb30BaHHEM YacCTOTHO-H3OUPATENbHBIX
¢uUABTPOB B Henu oTpuiatesbHON o6paTHofl cBs3u. HaubGosee ynorpe-
OUTE/IbHOI CXeMOi TAKOro THA BJSETCS CXeMa ¢ ABOHHBIM T-00pa3HbIM
MoctoM (puc. 67, a).

Ha kBasupesonancuoil uacrore f, GUJILTP BHOCHT MaKCHMaJbHOE
3aTyXaHMe B MPOXOJSLIMI CHTHAJ, O3TOMY OTpHIATesNbHas oOpaTHas
CBI3b MPAKTHUECKH paBHA HYJIO M yCHJIEHHE KacKaja MaKCHMaJsbHOeE.
Ha uyacrorax, OTJMUYHBIX OT KBa3HpPE3OHAHCHOH, 3aTyxaHHe (UIbTpa
yMenbliaetcs. [Ipu atom ycusuBaercst orpunaTe/ibHass o6paTHasi CBA3b
¥ COOTBETCTBEHHO yMeHbIlAeTcsl yCHJeHHe Kackaja. JacroTHas xapak-
TEpUCTHKa TakKoro ycuaurenas (puc. 67, 6) HanoOMHHaeT PE3OHAHCHYIO
XapaKTepUCTHKY KoJebaTeJbHOrO KOHTypa, H, CJIel0BaTeJbHO, paccMa-
TPHBaeMblll YCHJUTeJb MO CBOMM CBOHCTBaM NOA0GEH U36HMpaTe/bHOMY
YCHJAHUTEJNIO C HArpyskoll B BHIe KoJeGaTesbHOro KoHrypa LC.

TpaHaucTOpHBIE CxeMbl H30HpaTeNbHBIX YCHJHTeJeH CTPOSTCS aHa-
JIOTUYHO JaMroBbIM cxeMaM. OfHAaKO HH3KOe BXOAHOE H BBIXOLHOE CO-
MPOTHBJEHIIS TPAH3HCTOpPA OKAa3biBAlOT CHJIbHOE LIYHTHpYIOWee Jeii-
CTBHE HA KoJieGaTe IbHbIH KOHTYD, BCJEJCTBHE Yero pe3Ko najaeTt ycHJe-
Hile Kackaja ¥ yxyJluawoTcsi ero 13Gupartesbhble cBoiicTBa. ITosTony
B TPaH3UCTOPHBIX CXeMaxX H30IpaTe/bHBIX YCHJHUTe/ell, KaK MpaBHJIO,
HCMOMb3YIOT TPaHC(OPMATOPHble H aBTOTPAaHC(OPMATOPHBIE CNOCOOH!
CBSI3H KOHTYpa ¢ uensmi tTpausiicropa. Kpome Toro, npu pabore B Ana-
nasoHe pajHOYacTOT CHJBHO MNPOSBJSETCS NapasliTHas BHYTPEHHAA
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o6paTHas CBfA3b B TPAH3HCTOpPE, KOTOPAsl MOKeT NPUBECTH K HAPYIIEHHIO
yCTOHUHUBOH PaGOThl YCHJIHTENSI U K CAMOBO30YXKAEHHIO CXEMBI.

I komneHcauuu (HeHTpa/M3alMH) BHYTPeHHeH 0GpaTHOH CBS3H
YCHJIUTeJIb TIPHXOAHUTCS CYWIECTBEHHO YCJIOXKHATb, BBOASA B €r0 CXemy
psL AOMOJIHUTEJIbHBIX 3/IEMEHTOB.

Ha6upareibHble YCHJIHTEJNM HA TPAH3UCTOPAaX HIHPOKO HCNOJb-
3YIOTCAl TaKXKe AJIS1 Y3KOMOJIOCHOIO YCHJIEHHS] HU3KOYAcTOTHBIX CHIHA-
qaoB. [lpocreiiliasgs cxema pe30OHAHCHOrO Y3KOIOJIOCHOrO YCHJHTEJS
Ha TpaH3HcTOpe npuBefeHa Ha pHc. 68. [To KOHCTPYKTHBHBIM coobpa-
JKEHHSIM B KaTyIIKaX MHAYKTHBHOCTH HH3KOYAaCTOTHBIX KO./e0aTe/bHbIX
KOHTYPOB [IDHMEHSIIOT CepACYHHKH H3 (PepPOMArHMTHBIX MaTepHaJjOB.
[IpuMeHeHHe TaKHX CepleYHHKOB Pe3KO yMeHbllaeT ra6apuThl KaTylleK
npu coxpaHeHHH HX JNOGpoTHOCTH. OT CBOHCTB CepleYHHKA BO MHOIOM
3aBUCHT KayecTBO PabOThl BCErO YCHJHTEJs.

B nacrosimiee BpeMs NpH NPOEKTHPOBAHMH HH3KOYACTOTHBIX De30-
HAHCHBIX CHCTEM B KayeCTBe MaTepHaJOB /51 U3TOTOBJIEHHS CepAeUHH-
KOB HCIOJIb3YIOTCS1 TpaHC(HOpPMaTOpHAs CTagb, (hepPUTHL U a/bCHEpHI.
HauGonee npuroiHeiM MaTtepHa/oM AJs CepleYHHKOB KaTylleK HHAYK-
TUBHOCTH HHM3KOYACTOTHBIX H30HpaTe/bHBIX CHCTEM SIBJsETCA aJbCH-
¢dep. O6Gsanass OTHOCHTE/IbHO HEBBICOKMM 3HaueHHeM MarHuTHOH Ipo-
Hunaemoctd (b = 20 —60), OH AOCTATOYHO XOPOLIO COXpaHseT ee B
HHTepBaJie TeMIIepPaTyp H ypoBHell MarHUTHBIX mosell. Kpome Toro, pas-
JUYHOrO XapakKrepa MOTepH B a/bCH(pEPOBBLIX CepAeUHHKAX 3HAUHMTEJbHO
HU2Ke, 4eM Yy ceplIeUHHKOB U3 TPaHC(HODMATOPHOH CTaJH HJIH (hepPHTOB,
MO3TOMY JOGPOTHOCTb KOHTYpa, a CJeJOBaTeJbHO, M H36HpaTesbHbIE
CBOHCTBA YCHUJ/IMTE/JbHOrO KaCKajia OKa3bIBAIOTCS JIOCTATOUHO BBHICOKHMH.
Ha6uparesbHble yCHJIHTENH XapaKTEPHU3YIOTCS CJEAYIOLMMH OCHOB-
HBIMH KaueCTBeHHBIMH I1OKa3aTeJsIMH:

1) koatbduunentom ycunenus K;

2) u36MpaTeJIbHOCTBIO S — BEJMYHHOH OC/Ia0JeHUs] YCHIHBAeMOro
CUrHaJia npH 3alaHHOH pacCTpOliKe;

3) noJiocoit nponyckanus 2Af;

4) Be/MUHHOH HCKAaXKEHHUH;

5) 11ana3soHOM YaCTOT [y, = fyaxe — B CJydYae NHANa3OHHOIO YCHJIH-
TeJsT MJM cpelHell 4acToToil f, MOJIOCH MPONMYCKAHUS — [/ YCHJIH-
Tesefl ¢ (PMKCHPOBAaHHON HAaCTPOHKOH.

Tpe6oBanust K H36HpaTesbHBIM YCHJIHTENSIM 3aBHCAT OT MX Ha3Ha-
YeHHUsI, HO B OCHOBHOM CBOJATCA K CJIENYIOLEeMY:

1) KoaduuMeHT ycHJeHHS HOJKeH OBbITb JOCTATOYHO BeJIHK;

2) ycuauTeab KOMKeH obecriedynBaTh HeOOXOANMYIO H36UpaTeJIbHOCTD
NpH JIOCTATOYHOH LIMPHHE NOJOCH NPONYCKaHHS;

3) MCKaXKeHHUsl CHTHAJIOB He MOJIKHBI NpeBbIlIaTh NONYCTHMOI BeJH-
4HHBI;

4) ycuaure b JOMKeH paboTaTbh YCTOHUUBO, T. €. He CaMOBO30YK1aTh-
Csl M MMeTb mapaMeTphl, MaJO MEHSIOIHecs] B polecce 3KClJ/yaTauuH;

5) auana3OHHbIe YCHJIMTEJNH NOJIKHBI OOECleuHBaTb HACTPOHKY Ha
Joby10 4acToTy B npefeJiaX 3ajlaHHOro auanasoda. [Ipu 3toM HX Ka-

167



yecTBEHHBIE NOKa3aTe/H BO BCEM JHANasOHe JIOJIXKHBEI YIOBJETBOPSITh
NpeLbsiBAsEeMbIM K HUM TPeGOBaHHSM.

Ecau u3GuparesbHBI YCHIIUTE b NPHMEHSETCS B CyNepreTepoiHH-
HOM NMpHEMHHKE, TO Pa3JIHYaloT U3BUPAMeIbHOCTb N0 COCeOHEMY KAHANY
S., XapakTepH3YIOUyl0 CNOCOOHOCTb YCHJIHTENs1 OCJaGJsATh CHIHaJbI
COCEJHHX MO YaCTOTe MELIAIOLIHX PaJMOCTAHUMK, H U3OUPAMerbHOCHL,
N0 3epKAAbHOMY KAHAAY S, XapaKTePU3YIOIULYIO CIIOCOGHOCTL yCHJIITE-
Jia ocJabJsaTh CHTHAJ 3epKaJibHON cTaHuMH. HacToTa 3epKajbHOM pa-
JIMOCTAHLHMH OTJMYaeTcsi OT YacTOThl NMPHHHUMAEMOH DaJHMOCTaHUMH Ha
BEJIMYHHY, PaBHYIO YIBOEHHOH I[poMe-

o K
Kytounoii uyacrtore. OObIYHO H36Hpa- X,
TeJIbHOCTb BBIPAXKAIOT B JelHbenax: f
Ko
Sz = 201g L0707
2
ey '
e ull B 3 Ry |-
Vo=
£
+ ‘
o —gpf =
Puc. 68. YakonosocHslii pe3oHan- Puc. 69. Pe3onanciasi XapakTepHCIE-
CHBIi YCHUTeNIb Ha TPaH3UCTOpE. Ka U3GHPaTeNbHOrO YCHJIHTEN.

rae K, — ko3(pHlHeHT ycuJeHHs] HA Pe30HaHCHOH YacToTe;
K — koapuupeHT ycHJeHHs: NpH 3aJaHHOH paccTpOMKe.

Ioaocoii nponyckanus w3bupartesbHoro ycuiaeHusi 2Af HasHBaOT
00J1acTh 4acToT, B NpefesiaXx KOTOPOH ocJiaGJieHHe CreKTpa YCHIHBae-
MBIX KOJIeOaRMi He npeBbllIaeT 3afaHHON BesanunHbl. OOBIYHO cyuTa-
ercsi IONYCTHMBIM Oc/iaG/ieHHe YpOBHsi CHrHasma Ha 3 06 (B J/2 pas) mo
CPaBHEHHIO C MaKCHMaJIbHbIM 3HAYeHHEM HAa PEe30HAHCHOH uacrore.

O6 u3bupaTteJbHBIX CBOHCTBAX YCHJIMTENsI H €ro M0JIoce MponycKa-
HHSl YAOOHO CYJHTDH 1O PE30HAHCHOH XapaKTepPHUCTHKe YCHJIHUTeJNs1, npel-
CTaBJAloOWEA co00i rpacuk 3aBHCHMOCTH OTHOLIEHHSI KO3(ULHEeHTa
yeunenusi K npu paccrpoiike K koadduuuenty ycunenus K, npu pe-
30HaHce OT yacToTsl (puc. 69).

6—2. MPHWMEPbLI PACHETA
H3BHWUPATENbHbLIX YCUIUTENEN

Mpumep 16. Pacyet puanasoHHOTO
pesoHaHcHoro YBY

3adanue: Paccuumaine 1a4n06bll Kackad u3bupamessHo20 YcuAeHUs.
0an YBY paduonpuemnuxa no caedyrowum ucxoCHoim OanHeu: 1) dua-
1ason 4actnom [ aee == fuun = 1600 — 520 key (cpedresoarosoiii Cuana-
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30H); 2) munumanousiti koappuyuenm ycuaenus K. > 15; 3) sxeusa-
nrenmuas dobpomuocme konmypa Q, = 30; 4) npomexcymoinas wacmoma
paduonpuemnura fn, = 465 key; 5) usbupamessrocmes no 3epKAIbHOMY
kanaay S, > 25 06; 6) nanpsocenue ucmounuxka numanus E, = 270 g;
7) npu pacueme ycuaumens HeoOxoOUMO npedycMompems 3anac no nepe-
kpoimuio Juanasona 8 2%.

NMOPAALOHK PACHETA

1. BriGupaem tun Jamnsl. B cxemax YBY papnonpreMHEKOB OObIU-
HO TNPHMEHSIOT BBICOKOYACTOTHbIE NEHTONBbl, KOTOpble [Js MOJyUeHHs
10cTatOuHO 6OIBIIONO | YCTORYHBOrO YCHJICHHS NOJIKHBI HMETh BO3MOXK-
HO 60JIbIIYI0O KPYTH3HY NPH BO3MOXKHO MEHbLIEH NPOXOAHOH €MKOCTH
C.p. Kpome TOro, B COBpeMeHHBIX MPHEMHHKAaX HCNONb3YeTCs aBTOMA-
THYECKasl peryJIHpOBKa ycHMeHHs curuaJga. [Tostomy namna ¥YBY nomxk-
Ha MMeThb YIJHHEHHYIO XapaKTepucTHKy. Ha ocHoBaHuHM npHBeleHHBIX
coobpaxenuii BeiGupaem nmo ta6a. XVIII BricokogacTOTHBIA MEHTOMA TH-
na 6KA4IT ¢ napamerpamu: S = 4,4 ma/s; U, = 250 6, I, = 10 ma; U, =
=100 6; I, = 3,7 ma; R; = 850 kom; CONpOTHBJIEHHE aBTOMaTHYECKOIO
cvewenns R, = 68 om; C,, = 0,0035 ng.

2. HaxomuMm Ko3aduuueHT nepekpriTHa jAuanasona. s 3Toro
npeJBapUTe/IbHO ONpejesisieM KpaHHHe YacTOThl HACTPOUKH KOHTYpa
C yueToM 3afanHoro 3anaca 2%

, w920 . i
T = Tog = Top = 510 Key; (6-1)
Friace = fuae + 1,02 = 1600 - 1,02 = 1632 xey. (6-2)
Tpebyemblit KO3(ppHIHEHT NepeKpHITHA AHanasona
Fuaxe 1632
Kn = f;mH = —ng' = 3,2 (6-3)

2. OnpenesisieM HHAYKTHBHOCTb KaTYLIKH KOHTypa mno copmyJie

25300 (K2 — 1)
= B ke, (6-4)
(CMaKc —Cy m{) fMQKC
rie frmec — B Merarepuax; C.\xaxic H CMMH — B nHKOq)apa)laX'
[pununast Cyaxe = 450 ngp 4 Cyuw = 15 ngp, noayuaem

95300 (3,22 — 1)
(450 —15) - 1,632

L= = 202 sxen.

4. Haxo1uM pe3oHaHCHOE CONpPOTHBJEHHE KOHTYpa NpPH MaKCHMaJb-
HOH yacToTe CHrHaJa

Rpea.makc = 2w - ]c.\mKC - L. Q3 =2. 3,14 - 1600 - 102 . 202 X
X 10=% .30 = 61 xom. (6-5)
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5. Bri6upaemM cxeMy NOLK/IIOUeHHs KOHTypa K Jamme. Ilas 3rtoro
U3 YCJIOBHSI YCTOHUHMBOCTH PabOThl YCHJNTENs] HAXOAMM KO3(DPUIHMEHT
BKJ/IIOYEHHS] KOHTYpa Ha MaKCHMaJIbHOH yacToTe AManasoHa

P = 0,32 . 1 .
yer 250 - fuaxc - CﬂP -8 Rpea.MaKc
0,32 1
_ : _ — . ~ =0,65.
23,14 - 1600 - 103 - 0,0035 - 10~'2 - 4,4 - 10 61 - 10

(6-6)
Ecin  pye; > 1, TO MOXHO NpUMEHATb CXeMy C HENOCpeACTBEHHBIM
BKJIIOUEHHEM KOHTYpa B aHOAHYIO uLenb samnbl. Ecaum ke py, <1,
TO HauboJiee 1eJecoo6pasHo BHIOPATh CXeMy C TPaHC(OPMATOPHBIM
BKJIIOYEHHEM KOHTYpa. [las1 Hawero npumepa py., = 0,65 < 1. ITostomy
BbIOHpaeM CXeMy C TPaHC(OPMATOPHBEIM BKJIOYEHHEM KOHTYpa (pHC.
65, 6).
6. OmnpefensieM cpefiHee 3HaYeHHe €MKOCTH ITOACTPOEYHOrO KOHJEH-
caropa C,; no QopmyJe

CmaKc— Ki ‘ CM}'H
2
K2—1
riae ch — €MKOCTb CX€Mbl KOHTYpa, paBHass CymMMe €MKOCTH MOHTaxa

M COOCTBEHHOH €MKOCTH KAaTYIUKd HHIYKTHBHOCTH.
[Mpunumas C., = 25 ng, nonyyum

450 —322 - 15 _
—W—— 25 = 7,4 fl(p.

Cn.cp =

— Ci,» (6-7)

Cn.cp =

B xauecTBe NONCTPOGYHBIX KOHJEHCATOPOB HaHOOJiee YacTo MpH-
MeHAIOTCS KepaMuyeckue KonjaeHcatopnl thiia KITK. B rta6a. 12 npuse-
JeHbl 3HaueHUus] MHHHUMaJbHOU (C,,,) H MakcUMaJbHOH (C,,ux.) EMKOCTH
konziencaropos KIIK.

Ta6bauumwa 12

Tun
KOHJleHCcaTopa

r .
3uavennss Cyyy <+ Cyage, ¢

KIIK-1 ]' 2=7, 4=15; 6-+25; 8—30

KIIK-2 6--60; 10+-100; 25--150
ITo Ta6anue BbIGMpaeM MOACTPOeyHbli KouieHcatop tHna KIIK-1, y
KOTOpOFO CMHH == 6 ntp’ a Cmaxc = 25 n(p'

7. HaxoauMM HHAYKTHBHOCTb KATYLIKH, BKJIOUEHHOH B aHOAHYIO
uenb Jamnel. M3 cxeMsl, npuBeseHHo# Ha puc. 65, 8, BUIHO, YTO HHAYK-
TUBHOCTb L, BMECTE C 1apa3uTHOH eMKOCTbIO

Ca = Co + Csmx + CM

(rze C, — cofcTBeHHast eMKOCTb KaTywiku L,, C,,,, — BHIXOLHas eM-
KOCTb J1aMnbl, C,, — eMKOCTb MOHTaka) o6pasyeT KoseGaTe/bHbIH KOH-
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typ. Yactora 3TOro KOHTypa He JOJKHA HAaXOAHUTbCA B Tlipelesax
3aJlaHHOro pabouero nuanasoHa uactor. /s yMeHbLIeHHS HepaBHOMEp-
HOCTH H3MeHeHHs Ko3dbHlHeHTa ycuJeHHs Kackana ¥YBY no amana-
30Hy He0o0XOAMMO, YTOOB! BBHINOJHSJIOCH HEPaBEHCTBO

fa = (2 - 3) fmakc. (6‘8)

WK

fa\< (0'4_.'()»7) fMI{H. (6'9)
[MTpunumaeM f, = 3 fuae =3 - 1600 = 4800 xey. Benuunny napasutHoii
emxoctH C, HaiiieM 3 (HOpMY.JIbl

C,=Coy+C,+Cy=63+7+7=20ng.
Torpa
L——1 L __ — 54 mxen. (6-10)
42 . f1C, 4.3,14% (4800 - 103)2 . 20 . 1012

8. Omnpenensiem tun pesucropa R,. B coorsercrBun ¢ taba. XVIII
u VII BuiGupaeM R, = 68 om. MomunocTb, paccenBaeMas 3THM pe3i-
CTOPOM, COCTaBJIsleT

Pr = (I, + I)* - Re=1(10 + 37) - 10-3]2 - 68 = 0,013 om.

Takum o6pa3oM, B KauecTBe COMPOTHBJEHHS R, MOXKHO BbIOpaTb pe3H-
crop tuna YJIM-0,12.

9. Haxogum emxocTb KOHJeHcaTopa B LeNil aBTOMATHYECKO!O
CMellleHuUs]

T 5010 .68 (0,425 = 4,25) mxep. (6-11)

CK___15+150 _ 15 +130

fMHH

Tlo Ta6a. IV Bbi6upaeM Metanso6ymakHbI KoHAeHcatop tuna MBI'O
e€MKOCTbIO b MK() ¢ pabounM HampsizkeHueM 160 6.
10. OnpenensieM racsilee CONpPOTHBJAEHHE B LENH 3KPAHHON CETKH
E,—U 270 — 100

R,= =& > = = 46 kon. 6-12)

® I 37.1073 (6-12)

[To Ta6a. VII BbiGupaem pesuctop ¢ conportuBnaenuneM R, = 47 kom
MounocTb, paccerBaeMasi Ha CONDOTHBJEHUH R, paBHa

Pr, = IR, = (3,7 - 1073 - 47 - 10° = 0,645 sin.
B kauectBe R, MOXKKO HCMO0Jb20BaTh pesuctop Thrna MJIT-1.
11. Haxonum emkoctb KOoHaeHcaTopa C,

_ 15 + 150 15 = 150

Co="F—2 = 510 47 107 — 0156150 ngp.

[To Taéa. IV BeiGupaem kepamiueckuil xonmencartop tina KIC-3 em-
koctbto C, = 6800 n¢h ¢ pabounnm HanpsikenHem 250 6.
12. OnpenensieM 3/1eMeHThI pa3BsA3bIBAIOIEr0 GUIbTPA
E,—U, _ 270—250

Ry = T = 00 = 2 Kom. (6-13)
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[To ta6a. VII BuiGupaem pesucrop Ry= 2 kom. MouiHocTs pacceusa-
HHs Ha 3TOM PE3UCTOpe paBHa

PR¢ =1 Ry=(10-10"%2-2.10° = 0,2 sm.
B xauectBe CONpOTHBJAEHHS Ry MOXKHO HMCMOJb30BaThb PE3HCTOP THMA
MJIT-0,25. EmKocTh KOHZeHcaTopa ¢HAbTpA

15 = 150 15 = 150

Co=7 &, ~ T 105 2. 10° — 0,014 =-0.14 wctp.

[To Ta6a. IV BbiGHpaeM MeTasn06yMaKHbIl KoHneHcaTop tTina MBM ewm-
kocTbio Cyp = 0,15 mrgh ¢ pabGounm HanpsixenneM 500 6.

K cemke namms! 13. U3 ycsoBHS BO3MOXKHOCTH

6kan A credyowezo kackada  KOHCTPYKTHBHOTO BBIITOJTHEHH S Bbl-
6uvpaeM KO3(PPHUHEHT CBSA3H MEXK-
= W (546 ny xaTymkamu B Tpefenax
w Ry 47k C,6+25
Uy | PO P Ilca,ars K,=04-+0,56. (6-14)
G0 tls |eso0 | 2K [Mpunumaem K., = 0,4.
£42708 14. OnpejensieM B3aUMOHH-
§ ILYKTHBHOCTb MEXKJY KaTYyIIKaMH
LulL,

Puc. 70. Cxema 1nanasoHHOro pe3oHaHCHo-
ro ¥YBU (x npumepy 16). M=K, V—La_L —
=041 54 - 202 = 41,6 mken. (6-15)

15. Haxonum napameTprl CBsi3H

M 41,6
p=T = 550 = 0,206. (6-16)

16. OnpeznessieM MHHHMA/JbHOE M MaKCHMAaJbHOe 3HAYeHHs KO3d-
¢dunyeHTa yCHJEHHs Kackaja

Kyus.paca = 27 faws - p - S+ L - Q5 = 2 - 3,14 - 520 - 10® X
x 0,206 - 4,4 - 10—3 - 202 - 10— - 30 = 20, 6-17)
YTO BIIOJIHE YHOBJCTBOPSAET 3alaHHIO, TaK Kak
Kmnn.pacq =20 > Kyun = 195;
Kmaxc.pac:q = 2% - fmaxc i S-L- Qa =2-3,14- 1600 x
x 10% - 0,206 - 4,4 - 102202 - 10—° - 30 = 62.8. (6-18)
17. Haxoaum Ko3(duLMEeHT yCTOHUHBOrO ycmeH,uﬂ Kackaja

Kyer = (0,45 = 0,63) V g

2 . fMaKC np

— (0,45 = 0,63) / 4.4 107° ~
] 2.3,14 - 1632 . 103 . 0,0035 . 10—
~ 159 = 222. (6-19)
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Takum 06pasoM, Kyakcpacs = 62,8 < Kyer = 159 +— 222, u, cJe-
J0BaTe/IbHO, PACCUMTAHHBIA YCH/IUTe/b OyAeT paboTaTh YCTOHUHBO.

18. Besnuuuny u36GUpaTe/IbHOCTH MO 3epKAJbHOMY KaHAJy HAXOMAHUM
no copmyse

Ss.pacq = V-l_—{—-(x—_Q—s)—z, (6_20)
roe
Fuaxe + 2f"13 F waxe
B F waxe - Fuaxe T 2fnp (6-21)

KO3(pULHEHT pacCTPONKHY.
HOna wamero npumepa
1600 4 930 1600
¥=""Tg00  — feo0 930 — 09

IMostomy

Sspace = VT (0,95 - 30)2 =~ 29 (== 29,5 06),
YTO YIAOBJIETBOPAET 3aJaHUIO, TAK KaK
Ss,pacq = 29,5 66 > S3 == 25 66.

19. CocraBasieM cxeMy paccuHTaHHOrO Kackaia (puc. 70).

Mpumep 17. Pacuer
MoNIOCOBOr0 YCHAKWTENA

3adanue: Pacciumame ycuaumeso NPOMENCYMOUHOL  HACMOMbL
(YIT1Y) 042 paduonpuemnnura no credyrouum ucxoonsim oankoim: 1) npo-
MexXcymoUHas 4acmoma npuemuura fq, = 465 xey; 2) noaoca nponycka-
Hus ycuaumean 20f = 8 key;, 3) kosgpuyuenm ycuienua ycuaumens
K > 150; 4) xoappuyuenm “acmomroix UCKQNCEHULL, BHOCUMbLY MPAK-
mom npomexcymotrnoli Hacmomel, My4 = 6 06; 5) Kackad ucnoas3y-
emcesa 8 paduonpuemHuKe, y Komopoeo obuiee HUci0 noa0Cco6blx (PUALIMPOE
npomexcymouHol Hacmomsl m = 2; 6) mpaxm npomexcymouHol Yacmomnet
paduonpuemHura 00axcer obecnedums ubUpPAmeAbHOCHb No COCEOHeMmy
kanary S. > 30 06, 7) mun aamnet — nenmoo 6K4IL, pabomarowui
8 munosom pexcume (S = 4,4 maje; U, = 250 ¢; I, = 10 ma; U, = 100 g
I5; = 3,7 ma; R, = 850 kom; R, = 68 om; C,, = 0,0035 ngh); 8) na-
npsoicenue ucmounuka numanus E, = 270 e.

NOPAAOH PACHETA

1. Bri6upaem cxemy ycuauressi. B ycusurese ¢ noJsocoii yacror no-
psiAKa eIMHMIl U JeCATKOB KHJOrepll HauboJee 11€JeCO00pasHO MpHMe-
HeHHe KacKaJloB ¢ JBYXKOHTYPHBIMH (uabTpani (puc. 66). [Ipu ucnosn-
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30BaHUHU BBICOKOYACTOTHRIX meHToNoB (tuma 6K4IT) takoit Kackan obec-
neunBaeT Ko3(puumeHT ycusneHusi nopsiaka 150—200. ITostomy mast
noJjyyeHus tpebyemoro ycuieHuss K > 150 HOCTaTOYHO OJHOro Kac-
Kana.

2. Haxomum Ko3(hpHUMEHT YACTOTHEIX HCKaXeHHH, BHOCHMBIX Kac-

kazoM YIIY,
6

M ~
Myny g6 = —%“‘6 =—5=306 (14]). (6-22)

3. 3apaemcsi mapamerpoM cBsidu (n). BBuay Toro, uto moJoca npo-
MyCKaHUs YCHJMTeJ]s HeBeJuKa (8 Key) MOXKHO HCMOJb30BaTh CBS3b

7 { MeXIy KOHTYPaMH MOJIOCOBOIO
2 yﬁa’mm ¥#  ¢uabtpa, GIH3KYI0O K KpPUTHYeEC-
Koit. IIpu 3TOM MOMKHO NPHHSATH
b VA '/// n =1
- é 4. OnpenenisieM  1OOPOTHOCTH
0 7// KOHTYpa, HeoOXOoxuMyio LJjas obec-
o5 /] // % fleyeHHsl 3aJ@HHBIX 3HAYeHHH mo-
v/~ JIOCBl TPOMYCKaHUS U KO3(pHuu-
/ / €HTa YaCTOTHbIX HCKaXKeHHH,
0 05 10 45 20 25 30 A

' o Q= —lm*  (623)

Puc. 71. Tpadux ajs onpegenenust 0606- 260

IIEHHOH paccTpoiKH. o
rie x, — o6o0lieHHass paccTpoi-

Ka, onpefeJsemMas MO pacyeTHOMY TIpaduky, mnpelJOKeHHOMY
B. . CudopossiM (puc. 71).

ITo BepTHKa/LHOI ocH rpaduka, NMPHBEIGHHOrO HA JAHHOM PHCYHKe,
OTJIOXKEHBI 3HAYEHHS] M2paMeTpa CBA3HU 1), a 110 TOPU30HTAJbHOH — 3Ha-
uyeHUs 0600IeHHOH paccTpofiku x;. Kaxaaa xpuBas rpacgrka BelUHCIe-

Ha JJIs1 OnpeJie,IeHHOro 3HaYeHUs y = , Tie Myny — KoadpuilueHT

My
YIy
YaCTOTHBIX HCKaXKeHHil onuoro Kackajga YIIU. [nis nawero mpumepa

1 1
Yy = Mynv.] = —-l‘;ﬁ— = 0,7 (6'24)

Ipu n=1wny = 0,7 Haxoaum x; = 1,4. Torga KoOGpPOTHOCTb KaxKA0ro
U3 KOHTYpPOB

Q= 465é 1,4 — 89.

[Tpunumaenm Q = 80.
5. Haxonum u3GupaTe/bHOCTh MO COCEHEMY KaHaJgy, ofecrneunBae-
Myt TpakroM YIIU

Semmen = | VA=A 074053 [1 (6-25)

174



rjae

20 20
x2=Tp—Q=71-é-5—80=3,44

paccTpoiika no cocefiHeMy KanaJay. Takum o6Gpasom,

) 2)2 2|2
Se.pacy = [V“_3’44 T e J — 37 (31,3 96),

2

YTO BNOJIHE YIOBJIETBOPHUTEJ/JbHO, TAK KaK
Sc_pacq == 31,3 06 > Sc == 30 86.

Ecan nonyueHHoe 3HaueHHe H3GHPATesNbHOCTH MO COCELHEMY KaHaJy
MeHbLIe 3aJaHHOr0, TO HeOOXOLUMO H3MEHHTb 3HaueHHe 1) H MOBTOPHO
paccuuTaTh HeOOXONHMYKO BeJHUYHHY NOODOTHOCTH KOHTYPOB.

6. EMKOCTb KOHTYPOB M0JI0COBOrO (DHJIbTpPa ONpelessieTcss 3 ABYX
YCJIOBHIA:

1) MakcHMaJ/IbHOrO YCTOHYHBOrO yCHJEHHS

S.C
20/ g 6-26)
np

2) ponycTHMOro LIYHTHPYIOMIEro NEHCTBHUSI BHYTPEHHErO CONpPOTHB-
JIEHUsI JIaMIbl HA KOHTYP

4Q

U3 1Byx nmosydeHHBIX 3HaueHHH BbIGHpaioT HauGousbilee. [To mepBoMy
YCJIOBHIO

—3 —12
C>2-80 44-107". 00035 - 10—°
- ‘/ 2. 3,14 - 465 - 10° 368 n.

[To BTOpOMY yC/IOBHIO

4.80
9. 3.14.465.10°.850 . 108 = 129 ng.

C>

[Mpunnmaem C = 368 ng u oxpyrasiem 10 OGJauKaiiliero GoJbluero
HomuHana. ITo Taba. IV BuIGHpaeM CJIOASIHOH KOHIEHCATOp THIIA
KCO-1 emxoctbio 390 ng ¢ pabounm HampsizkerueMm 250 a.

7. HaxopuM HHIYKTHBHOCTb KaTyLUeK KaxKI0ro KOHTypa

253,101 )
L___c.f‘;’p , (6-28)

rie C — eMKOCTb KOHTYpa, ng;
fap — DPOMEXKYTOUHAS YacToTa, Key;
L — MHAYKTHBHOCTb KaTYIIKH KOHTYpa, MKeH.
[Tonyuaem

2,63 . 1010

L= 390 - 4652

= 300 mxen.
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8. OmnpenensieM Ko3(phHLUHEHT CBA3H MEXKAY KOHTYpaMH

N _ -
K= =8 = 0,0125. (6-29)
9. PaccuureiBaeM Ko3pHLHEHT B3aUMOUHAYKIMHU
M=K, -L=0,0125 - 300 = 3,75 mxeH. (6-30)

10. Haxonum pesoHaHCHOe CONPOTHBJIEHHE KOHTYpa

T %
Rpw=]/ ¢ Q= /% - 80 = 70,4 xom. (6-31)

11. Onpenensiem KoahduuueHT ycuaenus kackaga Y14

m 1 _
Kooea = T\ZTSR"“ = TrT 4,4 .10—%-70,4 - 10® = 155, (6-32)
YTO NpHeMJIEMO, TaK KaK [OJyueHHOe 3Hauenue KoddduuueHTa ycuJe-
HUs [peBbILIaeT 3aJlaHHOe

K paew = 155 > K = 150,

12. 3navenus: sjemenroB cxemul ¥YIIU R,, C,, R,, C, paccuuThiBa-
eM no ¢opmyJaM, NpuBeJeHHEIM B npHmepe 16 (popmyasr (6—11) =
- (6—13)), TonbKO BMECTO f,,,, B GOPMYJIEI IJI1 ONpelesieHHs] eMKOCTei
C,, C; nCy HeoOXONMMO MOJACTAaBHTb 3HAUEHHe [POMEKYTOUHOH wYac-
TOTHI fpp.

13. Cxema pacCUHTaHHOrO Kackaja YCHJIEHMSI aHAJIOTMYHA CXeMe,
npHBeJeHHON Ha pHC. 66.

Mpumep 18. PacueTt yskononocHoro ycuautens
HU3HOM YacToThl C o6paTHOM CBA3bLIO

3adanue: Pacciumame y3Konosocusili ycuaumenss HU3KOL HACHIONIbL
no munosoll cxeme, npuseoeHHol ra puc. 67, a, U cAe0Y:OLUM UCXOOHbIM
OJannoim: 1) KeasupesonancHas 4acmoma 06otinoeo T-o6pasnozo RC-
puavmpa fo = 30 ey; 2) nosoca nponyckanus ycusumesrsn 2Af < 10 ey;
3) xoappuyuenm ycurenusn ycusumers 6e3 oopammuoi cessu K = 20.

nNorPALOK PACHETA

1. PaccunteiBaeM ycuautenb 6e3 oSpaTHoii ca3u. [Topsmok pacue-
Ta Pe3iCTHBHOrO YCHJHTe/S1 HH3KOH 4acTOThl MpuBeleH B npHmepe 11.
Ecnn oxaxercs, 4TO OT ONHOrO KackKaja HeJb3si NOJYUHTE TpeGyeMoro
yeuaenis (s tpuoga K == 0,6 p, rie p — Ko3@huLHeHT YCUIeHUS aM-
nbl; 4aa nentoga K = SR,), To o6paTHO#l CBf3bI0 OXBaTHIBAIOT JBA
(unn 6oJee) KacKanos, pamowux tpebyeMoe ycuaenie. M3 pacuera ycu-
JMTes HaxXOLHM COIPOTHBJ/IEHHE aHOAHOH Harpy3ku. Jlomyctum, 4To
R, = 20 xom.
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2. 3anaeMcs BeJIMYHHAMH CONMPOTHUBJeHUH ¢uabTpa R; = R, = R.
IIpyu 31OM HEOOXOAMMO YIOBJETBOPHTH HEPABEHCTBY

05 R.>R>(7T=-15)R,. (6-33)

Bennunny R, BeIGMpaeM MaKCHMAJbHOH 1/ NaHHOTMO THNA JaMIbl
(cM. Ta6a. 9). JonyctuM, uto R, = 1 Moan.
Torna no dopmyse (6-33) MoxkHO BHIOpATh

R = R; = R, = 200 xom.

MormnocTb pacceuBaHusi pe3ucTopoB R; u R, onpejesietcss OGbIYHBIM
croco0OM B 3aBHCHMOCTH OT BEJHYHMHBI HANpPSIKEHHUS], MPHJIOKEHHOTO
K KaXXIOMy U3 pPe3HCTOpPOB, MJIH TOKa, IPOXONSIIEro B LENH 06paTHO
cBsi3u. Ecau B ycusutese ucrosb3yercsi MeHTOL W COMPOTHBJEHHE R,
BEJIHKO, TO 3HaueHHe R MOXKHO BbIGpaTh GJIMKe K HUXKHEH NOIYyCTHMOH
rpanuue. HeoO6xonuMo Tak:ke UMeTb B BUAY, UTO C yBeJHYEHHEM KBA3H-
Pe30HaHCHOH YacTOTh! (0COOEHHO B 06JIACTH YJbTPa3BYKOBBIX YacCTOT)
JonyctiMoe yBesauueHue R orpanuueno. lpu Gosbliom 3HaueHuu R
yMeHbIIAeTCsl pacyeTHass BeJHUYHMHA eMKOCTH (pUJIbTpa, YTO MNPUBOLHUT
H K YMEHBIICHHIO CTA0H/IbHOCTH PaboThl yCHJIUTEJS] HAa BBICOKOH KBa3u-
PE30HAHCHO YacToTe BCJEACTBUE 3HAUUTENBHOrO BJIHSHHS MapasHTHBIX
eMKocTeii cxeMbl. B o6sacTi HU3KHMX 3BYKOBBIX YacCTOT BHIOOD BEJIHUMHEI
R = R, = R, meHee orpaHuueH.

3. Ilo usBectHoit yactote f, u npu ycaoBuu C; = C, = C onpege-
JfeM BeJMYHHY eMKocTeH ¢uabTpa no gopmy.e

C = 2% (6-34)
rie R — B oMax;

fo — B repuax.

Ins Hauero npumepa

160 000
C =550 10v 50 = 0,027 sr.

ITo ta6a. IV BmiGupaem KonpeHcatopwl C; = C, = C tuna MBM ewm-
koctbio 0,027 mrgh ¢ pabounm Hanpsizkenuem 500 6.

4. Haxonum Besnuuny conporuBienus R, u emxoctu C; no ¢opmy-
Jaam

R,= _123_ — 3022'—1(& = 100 xom; (6-39)

Cy=2C=2-0,027 = 0,054 mxep. (6-36)
IMpunumaem no ra6a. IV C; = 0,056 mxg. Tun kougencatopa — MBM.

Pa6ouee nanpsxenue 500 6.
5. OnpezensieM nosocy MpPONyCKaHUS YCHJUTENs H3 BbIPAXKEHHS

2 pucs = = fo 2. (6-37)
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TMonyuaem
2Afpacq = 2—40" - 30 =06 ey,

49TO IlOHYCTHMO, TaK KakK
2Af pocs = 6 2y < 2Af = 10 2y,

Ecsu Heo6X0aMMO Cy3uTb NOJIOCY [PONYCKAHHST YCHIANTENs, CELYeET M0~
BBICUTb KO3(h(PHUMEHT yCUJEeHUs KacKaja.

6. Haxomnm 3KBHBa/neHTHYI0 NOGPOTHOCTb YCHJIHTENsI C JBOMHBIM
T-o6pasueiM RC-puabTpoM 1o opmye

—f K _ -
Quo =~ = 4 =5. (6-38)
CrpeMsicb K mnoBblIeHHI0 H3GHpaTenbHOCTH RC-ychautesei, HeoGxo-
IMMO, OIHaKO, NOMHHTb, YTO C YBeJHuYEeHHEeM 3KBHUBaJIEHTHOH R06pOT-
HOCTH (H/IbTPa 3aMeTHO BO3pacTaeT HeCTaGHJBHOCTb Ko3d(puuHeHTa
yCUJIeHHs1, H30HpaTeJbHOCTH M PE30HAHCHOH uacToThl. [lToatoMy mpH
KOHCTPYHPOBaHHM YCHJINTE/]S1 HH3KOH YacTOTHI C BBICOKOH M36HpaTeb-
HOCTbIO HEOOXOAHMO M03a60THTbCS O CTaOUJBHOCTH €ro 3J/IeMeHTOB
(ocoGerHo RC-pubTpa) MO OTHOLIEHHIO K H3MEHEHUSIM TeMIepaTyphl H
IpYrux (akrTopoB.

Mpumep 19. PacyeT y3HONONOCHOIO PE30HAHCHOIO
YCUAUTENA HU3HOW YaCTOTHl Ha TpaH3ucTopax

3adanue: Pacciumame mpaH3UCMOPHBIL PE3OHAHCHbIL YCUALMENb
no munosoti cxeme, npueeOeHHoli Ha puc. 68, U CAe0yOUUM UCXOOHbIM
Oannbim: 1) wacmoma ycuiusaemozo cucnara [, = 3000 ey; 2) noaoca
nponyckanus 2Af <300 ey; 2) mowmocme 6xo0wozo cueHara P, =
= 10 msm; 4) eoixoOnan mowrocme P, = 100 mem; ) conpomusierue
Haepysku R, = 1 xom; 6) nanpsicenue ucmodnuka numanus E, = 12 6.

B pesyavmame pactema mpebyemcs euOpamy mun Mmpax3ucmopa,
onpedeaums 6eAUHUHbL INEMEHMO8 KOHMYPA, MUN CepOeHHUKA U HaMO-
mouHble OaHHbIE Kamyuex.

norPAAOH PACYHETA

1. Bui6upaem tHn TpaHsuctopa. Mcxoiis M3 3alaHHOH BBIXOIHOM
Moumocm Kackaga (P, = 100 mem) u HanpsixkeHus nutauus (E, =
= 12 6) mo ta6a. XII Bb16upaeM tpansucrop tuna MII41 (I115) ¢ napa-
MeTPaM" B > 30; Uy 5 maxe. zon = 20 6; I vaxe.non = 20 ma; Py yace. mon =

= 150 mem; I, = 0,01 ma.

2. Haxo;um Koacpqmunem YCHJIEHHs] KacKaja M0 MOLIHOCTH

K,=101g Lo PM = 101g12- = 10 96. (6-39)
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[Tonyuennoe snauenue K, nospo/iseT OrpaHMYMTBCS OAHHMM KacKaJoM
YCHJIEHHSA .

3. BribupaeM THN cepleyHHMKa KaTyLUKH HHAYKTUBHOCTH. Kak 6blLio
yKasaHo Bbile (cM. 6—1), HauGo/lee NMPUTOAHBIM MaTEpHaJIOM AJsi Cep-
JeYHHKOB KaTylleK HHAYKTHBHOCTH HH3KOUACTOTHBIX H30HpaTe/IbHbIX
CHCTeM siBJsIeTCH aJibcHdep.

[Ipu BriGOpe cepieuHuKa U3 aJjbcudepa PpyKOBOACTBYIOTCS CJENYIO-
IUMH COOOpaXKeHUsIMU:

Uewm GoJsibllle pa3Mep cepleyHHKa, TeM Bblllle S3KBHBAJEHTHAs JOGPOT-
HOCTb MPOEKTHPYEMOro KOHTYpa.

Uem Bhlllle MarHHTHAsI MPOHHIAEMOCTb CepleuHHKa W, TeM MeHblle
NOTepH B KOHType Ha CONPOTHBJEHHH OOMOTKH, HO TeM 6oJblle MoTepu
B CcepleuHHKe Ha rucrepesuc. [TocKo/bKy notepu Ha rucTepes3uc npomnop-
[{MOHAJIbHBl Hal PSI?KEHHOCTH MarHUTHOTO MOJISI B CepJIeYHHKe, TO B 60JIb-
LIMHCTBE MPAaKTHUYECKHUX cjydyaeB (MPH OTHOCHTEJBHO MaJblX ypPOBHSX
YCHJIMBaEMOrO CHrHaJja) U3 IBYX OJMHAKOBHIX MO pasMepaM CepIeuHH-
KOB Jyulllefi 1o6pOTHOCTEIO OyAeT 06/afath TOT, MarHUTHas MpOHHMIlae-
MOCTb KOTOporo Bbillle. MartepuaJl cepieuHMKa MOXKHO BBIOpath Mo
tabJa. 13.

Ta6bauna 13

CeppeyHukn M3 anbcudepa

Mapka | o2 | Teunepatypran | novens ms . | Koshimuent no- | po>ibunent
MaTepHuaJsa [ NpoHHuae- CTaGHIbHOCTD Tepesuc Tepb Ha BUXDPEBBIE | cgeneijcTBUe
MOCTb 1y B (kW) 6., sjas TOKH 8 cex n
TY-60 55—60 —4.10* 6.107°  |(250—500).107°| 2.107°
TUK-55 | 50—60 | (—1,5— . ,
40,5).10~* 6.107%  [(250—-500).107°| 1,7.107°
BY-32 30—34 —92,5.107% | 2,5.107° | (60—80).10~? 1-1073
BUK-22 | 20—24 | (—05— ; 4
+0,5).107* 1,2.107% | (10—12).10~° 1,2.1073

Jl1s MpOeKTHpYeMOro ycHJ/UTeNsT BbIGHpaeM asbcHdepoBblil- cepaey-
nuk tHna TU-60. OcHoBHble nmapaMeTph! TOPOUIAAJbHBIX CEPAECUHHKOB
13 aJjbcudepa npuseneHsl B Taba. X1X.

[MpenBaputesabHo BbiGepen cepieuHHK Tunopasmepa 36 X 25 X
% 0,76. llpaBusbHOCTb BBIGOpa MpOBepsieTCsl B MpoIecce MocJeyiole-
ro pacuera.

4. Onpepessiem eMkocTb C 1 HHIYKTHBHOCTb L KOHTYpa, YUHTBIBasI,
UTO Ha Pe30HAHCHOI YacToTe ), AOJIKHO BBINOJHATHCSA YCJIOBHE

1
(OOL == —Z)O—é- = P, (6'40)
rie o, = 2nf, — KpyroBasi yacToTa;
0 — BOJIHOBOE (/I XapaKTepHCTHYeCKOe) CONPOTHBJIe-

HHE KOHTYypa.
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Ipu 3ananHON pe3oHAHCHOH YACTOTe KOHTYpA f, YMEHBIIEHHIO HH-
JYKTHBHOCTH COOTBETCTBYeT YyBeJHMYEHHe eMKOCTH, U HaoGopor. OnHo-
BpEMEHHO M3MEHSETC U BeJUUYMHA Q. YBeJHUeHHe UHAYKTHBHOCTH Tpe-
6yeT HaMOTKH 6OJIBLLIOrO KOJIMUeCTBA BUTKOB NPOBOoAa. [1py ymeHblueHHH
HHIYKTHBHOCTH BO3pacTalOT FeOMeTpUUeCKHe pas3Mephbl KOHAEHCATOpPA.
ITpu ciMiKoM GOJIbLIOM 3HAYEHHH 0 MEXKAYBHTKOBAsi EMKOCTb KaTYIIKU
CTAHOBHUTCS COHM3MEPHMOH C OCHOBHOII €MKOCTbIO KOHTypa. I[lostomy
yXyAlaeTcsi CTaGUIbHOCTb Pe30HAHCHOH YaCcTOThI M BO3pacTaeT aHTEHHbIH
3¢heKT KOHTypa, T. €. CHOCOOHOCTb KOHTypa pearupoBaTb Ha BHeLl-
Hye noJisi. I1pu MaJsiolt BeJiMuliHE P BOSHUKAIOT 3aTpYAHEHHSl B COrJaco-
BaHUH KOHTYpa C TPaH3UCTOPOM H Harpy3koil. C yueToM 3THUX MpPOTHBO-
peuuBbIX TpeGOBaHHH HaWJydlleH BEJHUHHOH BOJIHOBOrO COINpPOTHBIJIE-
HHSI HU3KOYAaCTOTHOrO KO0J/1e6aTeJIbHOrO KOHTypa CJeAyeT CUUTaTh P =
= 1 -3 xom. BriGupaem p = 2 xom. Torpa

1 1 _ e
¢= w0  2-314-3-103-2-103 = 0,027 . 10—% ¢p =

= 0,027 mrcp. (6-41)
[To tabn. IV Bui6upaem kongeHcatop Ttuna MBM emkocthio C =

= 0,027 mr¢ c mMuBHMMaJabHBIM pa6GouuM HanpsikeHnueM. Haxonum
HMHAYKTHBHOCTb KOHTYypa

o218 _
L_(D—o—2~3,14-3.103—0,106ei~t. (6-42)

5. Uucsio ButkoB W KaTylKH HHAYKTHBHOCTH OINpejieJsieM Mo ¢op-
MyJie

W=AVL, (6-43)
rie A — xoacpduuuent, npusefeHHbd B Ta6n. X1X ans anbcudepoBbix
CepleuHHKOB,;
L — VHAYKTUBHOCTb, MH.
[Toayuaem

W = 12971/106 = 1330 sumxos.

J1s1 ceplleuHUKOB Apyrux THNoB KodbduuueHt A Moxer GbITh pac-

CudTal Mo gopmy.Je
lep - 1072
A= ‘/___—0,“ e (6-44)

rae l, — cpelHss JJIHHA MarHUTHOH CHJIOBOH JIHHHH, CM;
U — OTHOCHTE/bHAsi HayajibHasi MarHUTHas NPOHHLAEMOCTb;
S, — nomanp ceueHHsi MarHUTONPOBOAA, Cat>.
6. Wcxops u3 cpenHeil A/nuHbI BUTKA [, JVISi JAHHOTO THMNOpasmepa
cepleuHHKa, npusBelleHHoH B Taba. XI1X, ompenessieM AuHYy 06MOTOU-
HOTO NPOBOAA

lpp = l.pW = 5,5 - 1330 = 7300 cu. (6-45)
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7. Tlons3yscy maHubiMu Taba. XIX, HaxomuMm auaMmerp mpoBoja
(© usoJasauuen)

13 13
"YW Y1330
[To Ta6n. 11 BuiGupaem nmposox tuna I13B-1 nuamerpom 0,35 mar.
8. PaccuuTeiBaeM NOJIHOE CONPOTHBJEHHE MPOBOJA F, TO GopMyJe

ry= lnp Ou> (6'47)

rae l,, — AJMHA TPOBOJA, KM,
Py — COTpOTHBJeHHe | kKM npoBoja BLIGPAHHOTO IHAMeETPa, OM.
Ilo cnpaBounuky (I'. C. L] bl x u H, TpancdopmaTopsl HH3KOH Ya-
CTOTHI) HaxXoAuM p,, = 265 om. Torna

r,= 0,073 . 265 = 19,3 om.

9. OnpenensieM cONMpoOTHBJEHHE NOTEPb B CepIEUHHKE HA BHXpe-
Bble TOKH 1,

dna =

= 0,35 mam. (6-46)

ry = 963 : fo’ (6“48)
rae 8, — KoahduLHeHT NMOTepb HAa BUXPEBbIE TOKM, NPUBEAECHHBIH B
taba. 13,
re=2-10%.500-10—°%.3.10% = 3 om.
10. Conpotusnenue notepp B CepAeUYHHKE HA MOCJENEHCTBUE PABIO
I'n= pan ’ (6'49)

vie 0, — KoaduueHT notepb Ha nocjefeifictsue (taba. 13).

11. ConpoTuBnedue motepb B KOHAEHCATOpPE 7, ONPEALIAETCS TaH-
FeHCOM yrJa notepb tg 6, umeomyM Asi MeTanio0yMaKHbIX KOHJEH-
€aTopoB BeJAMUHHY mnopsaka 10—3

re=ptgd=2-10%. 103 = 2 om. (6-50)

12. O6inge compoTHB/IEHHE NOTEPb B KOHType 0€3 yYera BJHSHHS
HarpysKd M NoTepb B CepACUHHKE HA THCTEpPe3UC PaBHO

=ry+rs+rm+r=193+3+4+2=2830m (6-51)

13. Haxoaum ontuManbHyi0 BeIHYHHY HArpy304HOTO CONPOTHBJE-

HUSi Ry B KOJJIEKTODHOH LeNH TPaH3UCTOpA. DTy BEJAHUHHY HOJIKHO
MMeTb CONPOTHBJ/IEHHE PE30HAHCHOTO KOHTYpa MexKIy BHIBOLAMH, MOJ-
KJIOYaEeMBbIMA K KOJIIEKTOPY TPAH3UCTOPA M K HCTOYHMKY IUTAHHUS

R o~ LB _ 1212
kK ] — T 10—3
K.MaKc. oM 20 - 10

14. OnpesensieM norepu B cepleyHHKe Ha rucrepesuc. Ilis storo
NpenBapuTeNbHO  PACCUHTHIBAEM — BCIIOMOTATEIbHbIH  KOIDOUIMEHT p

= 720 om. (6-52)

o
EY W

== 2—, ——
p=K R 1y

(6-53)
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rie K? — koadduunenT, 3aBHCAMI OT THNA cepAeuHHKa (cM. Tabi1. XIX),

y= R—“— rae R, — CONpPOTUBJIEHHE HAarpy3KH, MepeciHTaHHOe B KOH-

K.3KB \
Typ napaJijieqibHO €ro peakKTUBHBLIM 3JIEMEHTaM,

R « sks — IKBHBAJICHTHOE COIPOTHBJIEHHE KOHTYpa Ha pe3oHaHC-
HOUl yacrore (6e3 yyeTra BJMSHHS Harpysku).

Crnenyer uMeTb B BUAY, UTO NIPH MaJjioM 3HaueHHH Yy BO3pacraeT H00-

POTHOCTb CHCTEMbI KOHTYD — Harpyska W yMeHbllaeTcda K. II. 1. Kac-

Kana. [lpu y = 1 (Ri = Ry.oxs) HOBPOTHOCTD HarpyeHHOro KOHTypa

P ol 1 0 102 103 i* v 10°
rom 7 1
2 7 |
5 7/
; TR0 TV i [
6 y99/// /// 7 //,/ II f /], n
sV~ 4 i i
10 F
20 // //// // // !
A "}7/7/7”/"7 /// y t)
A7/ a7 Srary s i) 4
) LW A ) A 7y
100 / ’/ // / / 1
/) /
i 977 /% 9 &
s 7 7/ /AVSY ) 17777 -
/. / /, /// /4 7/ // // /// [/ /
600 7 2 7 7 :
1000 4 [ AZ¢

I V7 11
1 062 0309 05081 2 3456 810 20 30 40506080 7,0m

Puc. 72. Homorpamma AJ1s1 Ompeje/ieHHst CONPOTHBIEHHsI NOTepb B CepJEYHUKE KOH-
Typa Ha THCTEpe3Huc.

Qsxs BABOE MeHbllIe JOOPOTHOCTH HEHATPYXKEHHOTr0, a MOLLHOCTD NpPH pe-
30HAHCHON 4YacTOTe pachpelessieTcss NMOPOBHY MeXJIy Harpyskod u
koHtypoM. Ilpumem y = 1. Toraa ¢ yuetrom (6-53)

p= 43 . 10-8. 5 127320 . 2 - 103);‘ 13302 _ 1,52 . 100

16. TMonb3ysch HOMOrpamMMoil, MPHBENEHHOH HA DHC. 72, HAXOAUM
BEJIMUMHY CONPOTHB.ICHHS MOTepPb B ceplAeUYHHKe HAa THCTEPE3UC KakK
(YHKUHMIO KO3(DhHLUHEHTA p U CONPOTUBJAEHUS r. [I/1s1 MO/Ib30BaAHHS HO-
MOrpaMMOil HeoOXOZHMO OTJIOXKHTb IO BEPTHKaJAbLHOH OCH 3HaueHue r
(mna Hawero npumepa Ttouke A coorBerctByer r = 28,3 om), a 1o
BepXHeil NOpH30HTa/IbHOH OCH 3HaueHHe p (TOuKe 5 COOTBETCTBYET p=
= 1,52 - 10%). Ha nepeceueHun neprneHauKy.sipa, BOCCTAHOBJIEHHOTO K
Touke A M KpHBOH, cooTBeTcTByIOLleH TOUKe 5 (Ha puc. 72 3Ta KpH-
Bas I0KasaHa MYHKTHPOM), HaxoauM Touky B. Omyckas us aroii Tou-
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KU TepNeHIUKYJsIpP Ha HHUXKHIOW TOPH30HTAJNbHYI0 OChb, HaXOIMM Be-
JUYUHY r.. VI3 HOMOrpammbl mojydaeMm r. = 46 onm.
17. HaxomuM moJiHOE CONPOTHBJIEHHE MOTEPb B KOHType

Fogw =T+ It = 28,34 46=75 oM. (6'54)
18. OnpezensieM coGCTBEHHYI0 HOOPOTHOCTb KOHTypa Q)

P 2-108
Q= fobm 19

— 26.6. (6-55)

19. 3kBHBaneHTHAst ZOOPOTHOCTb CHCTEMbl KOHTYP — Harpy3ka Qsgs
paBHa

@k 266
Qs = Thy =% = = 13,3. (6-56)
20. OmnpegensieM NOJIOCY NPONYCKAHUST YCUJUTEJSE
3000
2Afppea = st:.; = o~ 2255 2, (6-57)
YTO JOMYCTHMO, TaK Kak
2Afpaes = 225,5 ey < 2Af = 300 y. (6-58)

Ecnu ycnoBue (6-58) He BbimosHsiercsi, TO HEOOXOMMMO NPOU3BECTH
pacuer st IPYroro THMa CepleyHuKa.

21. HaxoauM 3KBHBaIeHTHOE COMpPOTHBJIEHHE HArpyXeHHOTO KOH-
Typa Ha PE30HAHCHOH YacToTe

Ry sxs = o- stn = 2000 - 13,3 = 26,6 xom. (6-59)

22. KoapuuueHT NOAKJIOUEHHST KOHTYpa K TPaH3UCTOPY paccuu-
TbIBaeM 1o ¢opmy.Je

R, 70~ .
M= ‘/R = V 56 600 — 02 165- (6-60)

K.3KB

Ortciona
W, =nW = 0,165 . 1330 = 220 sumxos.
23. KoaddHuueHT MOAKMOYEHHST HATPY3KH K KOHTYpY

1000
e = ]/y 0 Q. Vl 5000 266 — 014 (6-61)

24. Yucao BHTKOB o6MOTKH W, ompene/siercsi COOTHOLIEHHEM
W, =n,W = 0,14 . 1330 = 186 sumxos.
25. CxeMa paccYMTaHHOrO YCHJIHTEJNsl NpHBefeHa Ha puc. 68.
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FNABA 7
YCUIATENN NOCTOAHHOIO TOHA
7—1. OBLLIME CBEAEHMSA

Ycunutensmu nocrossHHoro toka (YIIT) HasbiBaiorT ycrpoiicTa,
npeJHasHayeHHble JJis yCHJIEHHs MO HampSKEHHIO U MO MOLIHOCTH CHT-
HaJIOB MOCTOSIHHOTO WJIM MENJIEHHO MEHSIIOHIErocsi MO BeJHUHHEe TOKa.
OHH LIHPOKO HCHOJB3YIOTCS B 3JE€KTPOHHO-BHIYUCHHTENBHBIX yCTPOH-
CTBaX, U3MEpPUTE/NbHOH TEXHHKE, YNPaBJISIOUMX U CAEASLIMX CHCTEMax
U B psiie Apyrux obmacreid.

Ycunenne CHTHANOB IMOCTOSIHHOTO TOKAa MOMKHO OCYIUECTBHTH ABYMSI
MPHHUMMHAABHO Pa3/JHYHBIMH MeTojaMH: |) HenocpeacTBEHHO MO MO-
CTOSIHHOMY TOKY M 2) ¢ NpeABapHTEe/bHbIM Ipeobpa30oBaHHEM MOCTOSH-
HOTO TOKa B NepeMeHHBIH.

Hepocratkom ¥IIT ¢ npeobpa3oBaHueM SIBJSIETCSI OTHOCHTE/bHAS
CIOKHOCTb CX€MBI, Cofepatlel, KpoMe yCHIUTeN s, PSL AP YTHX 3JIeMeH-
toB. [losToMy HamboJiee yacTo B 3JIEKTPOHHOH ¥ MOJYNPOBOXHHKOBOH
annaparype ucnoansyworess YIIT ¢ HemocpencTBeHHBIM (NP SIMBIM) YCH-
JIeHHeM CHMrHaJja.

CymectByoT pasHoobpassele cxembl YIIT mpsmoro ycusenus. Oc-
HOBHOH 0COOEHHOCTDBIO 3THX CXEM SIBJISIETCS TaIbBAHHYECKAS! CBSI3b MEXK-
Iy KacKafaMH yCHJIUTeJNsi, IPH KOTOPOH BBIXOJ ORHOTO KacKaja COemH-
HSIIOT CO BXOJOM IOCJIEAYIOWEro HJM HEMOCPEeACTBEHHO IIPOBOJHH-
KOM; HJI1 Yepe3 OMHYECKHe COMPOTHBJIEHHsI, WJH NpH HoMomu Gara-
peil.

Hcnonp3oBaHue rajbBaHNYeCKOH CBSI3H 0OYC/IOBJMBAET JBe 0COOeH-
HOCTH yCHJHTeJeH MOCTOSHHOIO TOKa: HENOCTOSIHCTBO «HYJIEBOTO» ypPOB-
Hsl BBIXOJZHOTO HAMpSIKEHUS UM TOKa, KOTOPbIH MOJBEpPIKEH CaMOMpPO-
H3BOJIbHOMY H3MeHeHHIo (Zpelid Hyss), H cBoeoOpasue cXeM KacKaJoB
U yCHJUTeNeH B LeJO0M.

Hpeiid Hynss Moxer ObiTh BbI3BaH HECTaOHJIBHOCTBIO HAIpsKEHHIH
HCTOUHHKOB MHTaHUsI, H3MEHEHHEM NapaMeTPOB YCHJKTENbHBIX 3/1eMeH-
TOB U JieTaJ/lell CXeMbl BCIEACTBUE UX CTapeHH s, KoJleGaHHH OKPYKaroller
TeMneparypbl (0COGEHHO NPH HCNOJbH30BAHHH TPAH3UCTOPOB) U T. [.

Oco6enHo onacex Apefid B nepsaix Kackagax YIIT, tak kak npu ma-
Abix Uspx HampsnkeHue apeida CTAaHOBUTCS CPaBHUMBIM C Y CHIMBAEMbIM
CHTHAJIOM HJIM faxe npeskiuaer ero. Ecau He NpuHATL Mep K ocsabie-
Huto Apeiida, HanpsKeHHe Uy, OyIeT HeAOMYCTHMO HCKaXKeHO. .

OcHoBHO# 3ajauell pa3pabOTKH YCilIuTeaeH MOCTOSHHOTO TOKa $B-
JsIeTCs paloHa/bHOe MOCTPOeHHe cxeMbl, obecneuMBaroniee (MPH Bbl-
NOJIHEHUH MPOYUX TPEOOBAHMIT) BO3MOXKHO MEHbLIVIO BEIHYUHY Apedda.

Hns cumKedusi Apelda npuMeHsioT cTabH/JIM3HPOBAHHbIE HCTOUHH-
KU MHTaHHsi, OXBATHIBAIOT Kackalpl YCH/JIMTEAS] OTPHLAaTe/lbHOH odpart-
HOH CBsI3blO; HCIIOJIb3YETCS TaK:Ke NpeABapHUTEe/bHbIHl MPOTPeB yCHJIH-
tenst B teyerue 0,5—1 uac, mpenBaputesibHOe CTapeHue (TPEHHPOBKA)
warogos Jjamn B TeueHHe 50—100 «ac. OgHako HanboJee AefCTBEHHBIM
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U 3KOHOMHMYECKH BBITOJHBIM METOAOM YMeHblIeHHs Jpefida sBjsieTcs
UCnoJsib30BaHue 6aaHCHBIX YCHJHTENbHBIX KacKaloB. TUINOBBIE CXeMbl
6a/laHCHBIX KACKaJOB Ha JIEKTPOHHBIX JaMIaX W TPAH3UCTOpPaxX NMpUBe-
JeHbl Ha puc. 73.

BasiaHcHble CXeMBI IO CYLIECTBY SIBJSIOTCS MOCTOBBIME. [1neun mMocta
o0pa3oBaHbl JaMmMnaMu (U4 TPaH3HCTOpaMH) U CONPOTHUBJeHUsMU (R,
uau R,).

B oany us nparonasefi MOcTa BKJIOYEH HCTOUHMK NUTAHHA, B APY-
Tyio — conpoTtuBJieHue Harpysku R,. Ilpu cuMMeTpuu cxeMmbl M OTCYT-
ctBuM Uy MOCT c6asaHCHPOBaH U HampsikeHdne Ha Harpyske Ugyx= 0.

Puc. 73. Tunosble cxeMbl 6asaHcHbIX KackajgoB YIIT:
a — Ha 3JeKTPOHHBIX Jamnax; 6 — Ha TpaH3HCTOpaX.

IToaauya BXOAHOTO CHTHA/a BbI3bIBAET HapylieHue OanaHca MOCTa H Mo-
sisIeHHE Ha BBIXOJE KacKaja HamnpsiKeHHs, 3HaK KOTOPOTG COOTBETCT-
ByeT noJsspHOCTH Ugy. JlamnoBas cxema (puc. 73, a) npu R, > R, pa-
6oTaer B pexXuMe ycuJieHus HanpsxkeHus. [Ipu aToM KoadduLueHT ycu-
JIEHHsI KacKaja OTpejeNsieTcsl H3BECTHhIM JJ1si OOBIYHOTO PEe3HUCTHBHOTO
Kackajla BhlpaxKeHHeM

— __PRs :
K==7r" (7-D
Tlpu R, =~ R, (B pexuMe yCUJIEHHS MOLLHOCTH)
_ w
K=o o (7-2)
Ra Ry

Tpansucropuast cxema 6anancuoro YIIT (puc. 73, 6) aHajoruuna

JaamnoBoil. Pesuctopn Ré u R¢ B uensax 6a3 06pasyIoT JesuTeNb Hanps-
XKeHust 1 obecrneunBaoT HEOOXOOUMBIH pexuM padoThl Kackaja o mo-
CTOSIHHCMY TOKY.

[lpu pacuere cxem YIIT o6bluHO 3aZaeTcsi BenUUMHA BXOMHOTO Ha-
NpsiKeHHsl, CONPOTHBJEHUE HATPY3KH H TpebyeMblii KOAQPHUUHEHT ycu-
JeHus. B pesy.abrare pacuera HOJKHBI ObITH MOAOOPAHBI TUMBI Y CHIHU-
TEJbHBIX 3JEMEHTOB, OTIPEJie/ieH PEXUM UX padoThl U HallAeHbl BEAHYHHBI
BCeX Jeratell, BXOASIIHX B CXEMY.
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Pacuer namnoBeix cxeM YTIT Bo MHOroM HanoMHHaeT pacuer OObY-
HBIX PEe3HCTHBHBIX KackafoB. TpaH3HCTOpHBIE cXeMbl HauboJsee yno6GHO
pacCUuTbIBaTh, MOJb3YsACh Y-MapaMeTpaMM TPaH3UCTOPOB Y4, Y,
Yy v Y,,. Kaxkablll U3 3THX mapaMeTpoB HMeeT pa3MepHOCTb NPOBOJH-
MocTH M Haubosee npocTo omnpenensiercss rpadUueckKuM INyTeM B ce-
MelicTBaX BXOJAHBIX U BLIXOJHBIX XapaKTepHCTHK TpaH3ucTopa. Ilpu sTom
HaJ0 YUYHTHIBATb BbIpaxKeHHS$

Alg
Y, = AU, npu Uy, = const;
_Alg . i
Y12 = A_IJK: npu Uﬁ.a = COI’lS’[,
Al ! (7-3)
y2l = 'A—Uﬁ—s npu UK,;.; = Const;
Yo = T[?JIL npu Us ., = const.

K.3

IMpu npakTtuueckoM Beimosnenun YIIT Ha TpaHsucropax ciemyer
MOMHHTb, UTO Ha BeJHYHHY apelda KOMJIEKTOPHOTO TOKa TPaH3UCTO-
POB CHJILHO BJHSIOT cjenytompe (akTopbl: TeXHOJOTHYeCKHH pa3bpoc
napameTpoB, IOXOMNSIIHH Y OTHENbHBIX 3K3EMIISIPOB TPaH3UCTOPOB
10 +100%, a Takxke MoJ3yvYecTb — H3MeHEHHE apaMeTPOB C TeUEHHEM
BpPEeMeHH B pe3yJbTaTe CTapeHHsl TPAH3UCTOPOB B IMpoilecce 3KCIIya-
TaUMHd WM XpaH2HHs. [lo3TOMy nepel MOHTaxKOM CX€Mbl TPaH3UCTOPBI
00513aTeIbHO JO/DKHBI NPOBEPSATLCST HA MOJ3Y4YeCTb H COOTBETCTBHE
TpebyeMblM MapamerpaM cxeMbl. TpaH3ucTopbl B 6a/laHCHBIX KacKajgax
HNOJ/DKHBI MMETh mapaMerphbl, pasjuyatonecs He Gosee yeMm na 2—3%.

7—2. NMPUMEPblI PACHETA YCHJMWTENEH
NOCTOAHHOIO TOKA

Mpumep 20. Pacuet namnosoro ycuautens
MOCTOAHHOIO TOKa

3adanue: Paccuumams Aamnosslid Ycuiumeab NOCHOAHHO20 MOKA NO
Munogoti cxeme napaireivrozo basarca (puc. 73, a) no ciedyrougum uc-
XO0HbIM OarnHbiM: 1) MaKCuMaAbHOe HAnpPAXeHue 6X00H020 cueHala
Usxnaxe = 2 6, 2) roagppuyuenm ycurenus YT no nanpascenuro
K > 50; 3) nanpaxenue ucmounuxka amoonoeo numanus E, = 250 s.

MOPAALOK PACHETA

1. Buibupaem tun Jamnel. [as pabotst B GasaHcHoi cxeme YTIT
Haubosiee 1enecooO6pasHO HCMOMb30BaTh ABOHHbIE TpHOAbl. Koaddu-
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IIMEHT YCHJIEHHA KaXKAOro0 TPHOAA MOXKeT ObITh omnpesesieH no ¢Gopmyse

. K
M= 05=06 " (7-4)
Takum o6pasomM, nosyyaem
50

Ilo Taba. XVI Beibupaem msoiiHoit Tpuoa tuna 6H2IT ¢ napamerpa-
mu U, = 250¢; I, = 2,3 ma, E. = —1,56,S = 2 nals; R; = 50 ron,
p = 100.

2. OnpepnensieM BeJHYHHY CONPOTHUBJIEHHS aHONHOH Harpyskd AJIs
gaxjoro njeya cxemul. McxoguM u3 coorHowenus R, > R,, npu Koro-
poM Koadh(dULMEHT YCHJEeHHS MOCTOBOH CXeMbl IO HampsikeHHIo Oyger
HaubosbuM. OOBIYHO TPHHUMAIOT

R,= I0R,. (7-9)

Torpa uenu neBod u MpaBoOil JlaMNIBl MOXKHO paccMaTpUBaTh He3a-
BHCHMO JPYT OT APYTa U BeIHYHHY CONPOTHBJIEHHS aHOAHOH HArpy3KH
J71s1 Ka)KIOH JlaMIIBl OTIpeiesith U3 GOpMyJibl, CipaBefuBoOH 1jisi 06bIY-
HOTO PEe3UCTUBHOrO KacKaja,

_ BRa
K=%+r
Orkyna
KR, 50-50-1038 3
R, = =K = 10050 = 50 - 10% om. (7-6)

[To ta6n. VII Beibupaem R, = 51 kom. MomHocTb, paccenBaemasi

Ha KaXJOM H3 pe3HCTOpoB R,, COCTaBJseT

Pr,=I2R,=(2,3- 10?2 .51 . 10° = 0,3 ém.
Bri6upaem pesucroper tuna MJIT-0,5.
3. HaxoauM BesMUMHY CONMPOTHBJEHUS HaArpysKH
R, = 10R, = 510 xom.

[Mpunumas (c 3anacoM) Uy, = U,, HaiizeM MOIIHOCTL, paccenBae-
MYI0 pe3ncTopoM R,

7 2502
PRH:R_Hz—ﬁOIO:{:O,lQ em.

Bei6upaem mo Taba. VII pesucrop tuna MJIT-0,25 ¢ compoTus-
JgenueM R, = 510 xom.

4. OnpejesieM HanpsikeHUe cMellleHHs. BXofHoe HanpsxkeHHe 415
KaXIoil U3 JlaMI, Kak BHAHO M3 CXeMbl pUC. 73, @, GYIeT H3MeHATLCH

U e
B npefeiax oT -- —¢ o — MR 1 e, or 40,5 6 10

2 2
—0,5 s
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Jng pabothl Kackaza 6e3 CETOUHBIX TOKOB HEOOXOIHWMO BHIIOIHHTh
yCJI0BHE

U,
l —EC I > Bx.QMaKC . (7_7)
[Tpunumaem E. = —1,58, npu kKotopoMm ycnosue (7-7) BBINOJ-

HSIeTCH.

5. HaxomuM BeJIMUMHY MOCTOSIHHOH COCTaBJISIIOLIEH aHOAHOTO TOKa
Kax1o# siamnbl. JIis 3TOTO BOCMOJIB3yeMCsl CeMelHCTBOM JHHAMHYECKHX
XapaKTepHCTHK, BHIPAXKAaUIMX 3aBHUCHMOCTL TOKA aHOAA OT Hampsike-
HHS Ha CeTKe MpH pas3/HYHBIX CONMDOTHUBJEHHAX Harpysku (puc. 74).
[TogoGHble XapaKTEPUCTUKU NMPHUBONATCS B CHOPaBOYHHKAX (CM., HampH-
mep, II. C. Typ nes, Cnpasou-

6120 Ippra //\’/F” HHK 10 3JIEKTPOHHBIM mnpHGOpam).
E,=2508 ) / 10
A

[ [
s
//

50
M N~

(ol

2001
; =—500koM
[ 2000

©o

-4 2 0 2 Uc:"

Puc. 74. CemeiictBo auHa- Puc. 75. Cxema ycuauresas mno-

MHYECKUX XapaKTepHCTHK CTOSIHHOTO ToKa (K npumepy 20).
Jamnbl  6H2IT.

B pexxume nokos npu Uy = 0 HanpsikeHue Ha CeTKe PaBHO HaNps-
XKeHHio cMmellenus E, = —1,5 6. Tlpu R, = 51 xom aHomHBI} TOK moO-
KOsl KaxkJOH JiamMnel coctaBuT [,y = 1 ma (Touxka A Ha puc. 74).

6. FaccuuTbiBaeM BeJMYMHY CONPOTHBJIEHHS aBTOMATHUECKOTO CMe-
ueHusi R,. B paGouem pexunMme uepe3 conpotuBieHue R, NpoTeKaeT
YABOEHHbIA TOK nokos. Orciona TpeGyemasi BelMYMHA COMPOTHBJECHHS
CMelleHH s

| —Ec| 1,5

R, = T = 30 750 om.

I[To ta6a. VII npunumaem R, = 750 om. MoutHocTs, paccenBaemast
Ha pe3ucTope R, COCTaBUT

Pr = (20,0 - Ry = (2 - 10-%2 . 750 = 3 . 103 grm.

Bri6upaem pesucrop ¥YJIM-0,12.
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7. OnpenensieM BeIHUHHY conpoTHBJeHud Ru,x u R.. [lpuuumas
Ryx = R., HaiileM UX BeJIHYUHY M3 COOTHOILLEHHS

Ry+R.=(5-+-100R,= (5= 10) - 51 - 10% om. (7-8)

BribupaeM Ry = R, = 240 xom.

MorHocTh, paccerBaeMasi Ha 3THX Pe3UCTOPAxX, HE3HAYUTENbHA.
ITostoMy MOHO Hcmosib30BaTh pe3uctops tTHna ¥YJIM-0,12.

8. CocraBnisieM cxeMy pacCUMTaHHOTO Kackaja (pHuc. 75).

Mpumep 21. PacueT TpaHsucTopHOro
YCHAMTENA NOCTOAHHOTO TOHKA

3adanue: Paccuumamos mpaH3uUCMOPHBUL YCUAUMEND HOCHIOAHHO020
moKa no munogoll cxeme napaareabrozo basanca (puc. 73, 6) u caedyro-
wum ucxoOHoim OarHom: 1) Hanpsscernue 6xo0Ho20 cuenara Uy =
= 4 1 6; 2) snympernee conpomugaeHue UCMOYHUKA 6X00H020 Cu2Hara
Ry = 50 om; 3) evixodnan mougpocmo Pyux =50 mem; 4) conpomugae-
Hue Hazpysku R, = 2 kom; B) Hanpssenue ucmounurka numanus E, =
= 20 6.

NOPAALOH PACYETA

1. Beibupaem tpansucropbl. Kputepuem Bbi6opa HX I1si paGoThl
B cxemax YIIT o6bluHO siB/IsieTcst MHHHMMAJbHOE 3HaueHHe OOpPaTHOro
TOKa KoJuekropa [, a Takke BbINMOJHEHHE YCJIOBHSI

Ux.a.maxc.,zxon > Ex . (7°9)

C yuerom atux tpebopannit no ta6a. XII BelGHpaeM TpaH3UCTOPHI
tuna [1103 ¢ napamerpamu: B = 20; U s.maxc.nion = 20 8; [« waxc.non =
=2 20 ma; Py yake non = 0,15 6m; [, = 0,001 xa.

2. HaxomuM KoaduiieHT ycusieHnst Kackaja Mo HampsiKeHHIO.

K — Unbxx

Usx

rae Usx = V/ Poyy - Ry =1/0,05 - 2 - 10° =10 6. CaenosaTessho,
O . . .

3. B cemeficTBe BBIXOAHBIX XapaKTePHCTHK Tpausucropa I1103
(puc. 76, a) BoiGupaem pabouyio Touky P. Jlst 3STOr0 NpUHUMAeM B pe-
KHMe IOKOSI

Uksp=(0,2-03)- E,=0,25-20=54: (7-10)
[K-P =0,5- IK.MaKc.uon = 10 ma. (7-1 ])
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[TpoBepsieM mNpaBHABHOCTL BbiGOpa pabouelt TOUKH. MoIIHOCTS,
paccedBaeMasi Ha KOJIJIEKTOPE TPAaH3HCTOPA B pEXUME NOKOS,
PK.p = UK.a.p . IK.p =5.10-10"2=050-10"38m K PK.MaKc.aon =
= 0,15 em.
Takum 06pa3oM, C y4eToM HOTMYCTHMOH MOLLHOCTH paccesiHHs pa-
Gouast TouKa BbIOpaHA TMPaBUJBHO.

4. B cemelicTBe BXOAHBIX XapaKTEePUCTHK TpaH3HcTOpa (puc. 76, 6)
HaxofuM pabouyio TOUKy P’. 3ta TOYKa pacrnoJsioxeHa Ha KPHUBOH mpy

[,ma Ismeaf [ Tan T
i Ues=08 / 38 y /
0 L 500 .
ﬁ 6w / / fl{

I — 400 P’I

M —— 500 / / Af‘B

12 ) %00 300 , / ,

T ' - gy
—
2Y 200 / /
T4 100, .
i [ Ig=100}xa /
50 B 20 Uey 20 0~ 800 Ugyymb
%3}’:56*‘_ a

Puc. 76. Xapaxtepuctuku tpansuctopa I1103:
a — BBIXOJHbie; 6 — BXOJHBIE.

Ug> = Uxsp = 5 6 n coorserctByer ToKy Jsp = 400 mxa. PaGoueit
TOYKe P’ COOTBETCTBYeT HampsiKeHHe

Us.5.p = 880 m6 = 0,88 6.

5. Tlo xapakrepucTHKaM TPaH3UCTOPA ONpejessieM er0 XapaKTepHuc-
THYECKHE MPOBOAUMOCTH Y, Yi,, Yy, 0 Y, B paboueit Touke (o dopmy-
aam (7-3)).

MeTonpl omnpeneneHuss 3THX MapamMeTpoOB HANOMHHAIOT OO6LIEH3BeCT-
HbIe METOJIbl OTIpeie/IeH) st TapaMeTpoB JaMn (S, R; U |) Mo X cTaTuuec-
KHM XapaKTepHCTHKaM.

Jns ompegneneHust Y,; BOCHOJb3yeMcsl XapaKTEDPHCTHYECKHM Tpe-
yroasHiukoM ABB (puc. 76, 6), mocTpoeHHBIM B paone paGoueil TOuKn
P’. VI3 3T0TO TpeyronnHHKa cjaenyer

- . —6
Mg _ BB _100-107° o o0 L (79

v I
17 AUg, ~ 4B 7 50-103 o

(npu Uxs = 5 & = const).
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[Mapamerp Y,, onpenensiercst TakxKe MO BXOAHBIM XapaKTEPHCTHKAM
Tpansucropa. [JIst 3TOro npH NMOCTOSIHHOM HanpsikeHuH Us, = const,
COOTBETCTBYIOLLEM paboueil TOuke P’, ompefesseM NpupalleHHe TOKa
Gasbl Alg TIpH M3MEHEHHH HamnpsKeHHs Ha Koasdektope Uy ..

B cnpaBounuke ans tTpansucropa 1103 npuBeseHsl nullb ABE BXOA-
Hble XapaKTEPUCTHKH — OnHA, cHsitast mpu Uy, = 0, a gapyras co-
orBerctByeT Uy = 5 6. THX KPUBBIX I/ Onpelesnenus Y,, Heaocra-
TouHO. 103TOMy OpPHEHTHPOBOUYHO NMPOBOJMM ellle OfHY KPHBYIO 3aBH-
cumocta Ig = ¢ (Us.s), cootBetctBytOIMyI0 Uy 5 == 3 8.

Ipu Ussp = 880 me = const uaMeHeHne HanpsKEHHs HAa KOJMJEK-
Tope oT 5 0 3 6 BeleT K H3MeHeHHIo ToKa 6a3bl o 400 1o 600 xka. Ta-
KUM 06pasom,

y. - As _ 200 - 10~°
12 7 AU -

o 1 .1
— 5 =100 - 10 607=10 40—M. (7-13)

JIl1s ompefiesieHus mapaMerpa Y, BOCNOJIb3yeMCs CHauasla BHIXOZI-
HBIMH XapaKTepucTHKaMu (puc. 76, ), Ha KOTOpPHIX B 06JacTH BbIOpaH-
HO# paGoueft TOUKH P HaXOXUM mpHpalleHue Toka Alg H COOTBETCTBYIO-
iiee eMy mnpupalleHne Toka Al NpH NMOCTOAHHOH BeHuHHe Uy, p.

U3 puc. 76, a BUIHO, 4TO NpH H3MeHEeHHH ToKa 6a3bl 0T 400 o 500 mxa
TOK KoJutekTopa usMenurcsi ot 10 ma (touka P) no 12,6 ma (touka M).
Taxkum o6pasoMm, Alg= 100 mxa, a Al, = 2,6 xua.

I ompefesieHds1 COOTBETCTBYIOILErO NPHPAILEHHsT HAalp sKEHHsI
Ha Gase oOpallaeMcsi K BXOIHBIM XapakTepHCTHKaM (puc. 76, 6), u B
ob6nacty ToukM P’ HaxomuM, uro mpupauleHuio Toka Alg = 100 mka
cootBercTByeT npupatienue AUs , = 50 ms. Torza

AL, 26-107°
17 AUg, — 50-107°

Y, ~0,05 -
oM
(npu Uy, = const = 5 g).

AnanoruyHo MoxkHO HaliTH U mapaMerp Y.

st 3TOrO0 MO BXOJHOH XapaKTePHCTHKE ONPEeAeNasIoTCSl B3aUMOCBS-
sanHble npupauenus AUy, 0 Alg, a 3aTeM Ha BHIXOAHBIX XapaKTE€PUCTH-
Kax Haxomsar coorBercrBylomiee AUy , npupaulenue Af,.

Jnis namero mpumepa (puc. 76, 6) H3MEHEHHIO HANpSIKEHHS  OT
Uks =56 10 Ugs =3 6 (AUxs = 2 6) COOTBETCTBYET H3MEHEHHE
ToKa 6a3bl ot 400 mra (Touka P’) no 600 mxa (touka I'), T. e. Alg=
= 200 mxa.

B cemelicTBe BBIXONHBIX XapaKTEpUCTHK (pHc. 76, a) oTMeuaeM Tou-
Ky K, coorBercTBytomyto Ugx, = 3 6 u I = 600 mxa. OueBnpHO Tak-
xKe, uto KoopauHataMm Uy , = 5 s u Ig== 400 MKka cooTBeTCTBYET TOYKa P.

Touke K coorBerctByer TOK I, = 16 ma, a B Touke P I, = 10 ma,
T. e. Al, =16 — 10 = 6 nma. CneosaresbHo,

AL 6-107% P
Yo=5p_ =7 =3 1075

K.3

(nmpu Us., = const = 0,88 6).
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6. TIposepsieM NpaBUJIBLHOCTb BHIGOPA TPaH3ucTOpa Mo Gopmyse

Y
K< —5— (7-14)
Yoo + R,

[losy4yaem

Takum o6Gpasom, HepaBeHcTBO (7-14) BeImOMHSETCS.

Eciu ycnoBue (7-14) He BbImosHsieTcsl, TO HeoOXoauMo BhIOpaTh
Apyroii TPaH3UCTOP M MOBTOPUTH BCe MNpeAblAyllMe NyHKTHl pacuera
W14 YMEHBIUWTh 3aJaHHoe 3HaueHue Kospduuuenta ycunenus K.

7. Haxomum BennuuHy COmMpoTHBJAEHHH R, no gopmy.e

R . K ° RH —
¥ Yo Ru—K(YyRa+2)
- 10 2 10 = 1000 s = 1 xom. (7-15)

0,05-2-103—10(3- 1072 -2 103 2)

ITo ta6a. VII Beibupaem R, = 1 xom.
MoisocTs, paccenBaeMast Ha pesucrope Ry, paBHa
Pr = 1% R¢=(10-10-% . 10* = 0,1 em.
Bri6upaem pesucropst R, tuna MJIT-0,25.
8. OnpezesnsieM TOK, MPOTEKaWUMil MO CONPOTHBIEHHIO R,
I=2(cp+ Isp) =2(10 - 10— 4 400 - 10—%) = 0,0028 a. (7-16)

9. HaxoauMm BenuuHy cOnpoTHBJIEHHS R; Mo opmy.ie

R.— CEx—Ugsp—IRe  20—5—-10-102- 10
T I - 28 - 10—*

® — 1800 om. (7-17)

[To ta6n. VII BriGupaem R, = 1,8 xom. MoluHocTs, paccenBaeMas
Ha pesucrope R, paBHa

Pr,=I'R,= (28 - 1042 . 1,8 - 10° =0,014 om.

Bribupaem pesucrop tuna YJIM-0,12.

Ilpu pacuere BeJqMUMHBI COMPOTHBJeHUst R. mo ¢opmynae (7-17)
pe3yJ/bTaT MOXKET OKa3aTbCsl OTPHLATeNbHBIM. B 3TOM ciaydae cienyer
npu Bbl6Ope pabouell TOYKM YMeHbLWHUTb 3HaueHHs] Ugxsp U Iy, U 1O-
BTOPHUTb NpeAbIAYyIIHe NYHKTHl pacyera.

10. HaxonuM Bemuunny conpoTusieHuii Rs u Rs. ConpoTHBIeHHs
nenuteneil Rg 1 Rs 06ecneunBaioT yCTOMUMBOCTh PAGOYHX TOUEK TPaH-
3UCTOPOB Mo 6a30BbIM HensiM. [103TOMy TOKM JenuTesell NOJIKHBL ObITh
Gosblie TokoB 6a3 B A pa3, npuueM A B GOJBIIMHCTBE C/1yuaeB MOXKHO
npuHsiTh paBHBIM A = 3 — 5.
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TMpunumaem A = 5. Toraa
= Algp,=15-400-10"°=2. 10" a = 2 ua; (7-18j
[¢]
I =1+ 1 =2uma-+0,4na=x24na. (7-19
Rg Rg 0.p

BesquynHy conpoTHBIEHHH R5 HAaxomuM 1o opMye
Ex—Ug,p— IR _ —98-10%. . 108 ~
3.p 5 20 — 0,88 —28 - 10 1,8 - 10 — 5867 ot

R, = ; = 3
° 'rg 2,410 (7201
[To ta6a. VII npunumaem R = 5,6 xom.
MouHocTb, pacceriaeMast Ha pesucropax R, paBha

Por = (g Ry = (2,4 - 1070 - 5,6 - 10° = 32 10— am.

BriGupaeMm pesucropsl THna ¥YJIM-0,12.
Haxomum Ry

” U6.3.p + IR,
Ry=—7,—=
Rg
_ 088--28-10"-18-103
2-1073
= 2960 ox. (7-21) Puc. 77. Cxema TpaH3lCTOPHOTG
ITo Ta6a. VII npunumaem Rs = 3 xom yc"“me'mnpl;ifgg;";gfo oKa (K

¥ BuIOupaeM pesuctopel Tvna YJIM-0,12.
11. HaxoauM BXOJQHOE CONMPOTHBJIEHHE KacKaia Ry 6e3 yuera Bai«-

HHS COMPOTHBJIEHHH R¢ v Ry
R',=2 YZQ’RK’RH‘I‘QRK“‘RH —
BX (Yor " Yoo— VYo Ya1) - R - Ru—+ Y11 (2Rk + Ru)
3-1073.108-2-103 4210342 108
=2 5 103 10— 100- 1Jg-“ 5 - 1T)"%~ o~ B om (7-22)
X 2103421073 (2 103--2 - 10)
" 12. OnpenensieM cONPOTHBJEHUS R, HenuTe/eil Mexay 6a3aMu Tpa-

3HCTOPOB

R.- R, .
R, = 2R_?+_% —9. sig% — 5 ko (7-23)
6 6 ’

13. HaxoauM pesysbTHpYylollee BXOAHOE COMpPOTHBJeHHe Ryy. Co-
NPOTHBJACHHS Ry N R, BKJ/IOYeHbl napaJienbHo. ITostomy

Ry Ry 5- 103 - 67 .
= = 64 om. (7-24)

Rt Ry 5 10+
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[NonyuyenHoe 3HaueHHe R;x OKas3a/joCh OLHOTO NMOPSIAKA C BHYTPEH-
HHM CONpPOTHBJIEHHEM HCTOYHHKA BXOJHOTO CHTHaJja. [103T0My MOXKHO
060oiTHCL 6e3 JONOJHUTENbHOrO COrJacOBAHHS HCTOYHHKA BXOLHOIO
CHTHAJa C BXOAHBIM COTMPOTHBJIEHHEM YCHIUTE/S.

14. CoctaBssieM cxeMy pacCYMTaHHOro Kackajna (puc. 77).

ANTEPATYPA

l.Bosimwsuaao I'. B., Ycunurean HU3Ko# YacTOTHl HA JEKTPOHHBIX JaM-
nax, [ocygapcrBeHHOe H31aTeJbCTBO JUTepaTyphl N0 BONpocaM CBsI3M M paauo, 1959.
. Kpuse C. H., ¥Ycuaureashroe ycrpoiicta, Cssbusgar, 1958.
.Kpuxcyunos B.T. Huskouacrorusle ycunutenn, Focrexuszngar ¥YCCP,
1961.
.Mamoukun W T, Ycunurenpuele ycrpoiictsa, «Cs3b», 1966.
.Pamwm TI.C., DnekrpoHHble ycunurenn, «CBssb», 1964,
.Puskun A. A., OcHOBbl TeOPHH YCHJHTENbHBIX cXeM, «COBETCKOE PaaHO?,

D U W o

1958.

7.9prauc K.2. u Crenanenxko H. I, dnekTpoHHble ycuaurteny,
«Hayxka», 1964.

8. ®enoceena E. O. ¥YcururenpHble ycrpofictBa, «MckyccrBo», 1961.

9. i xunu I.C., DnekrporHble ycuautesnu, Cssizbusgar, 1960.

10. L ekuu I'. C., Ycunurenu 3aeKTpHYECKHX CcHrHasloB, [ocsneprouspar,
1961.

11.bynaunos 0. A, u ¥Ycos C. H., ¥Ycuiurenn Hu3KO# yacToThl U pa-
quonpienuble ycrpoiictBa, Ilocsneprousgar, 1960.

12.Cemenos K. A., Pagnonpuemuble H ycuauteabHble ycrpoiictBa, «Coser-
cKoe pajuo», 1965.

13. Tepmyunckuft B. C., OcHOBbl 371€KTPOHHOH H MNOJYNPOBOAHHKOBO
TEXHUKH.

14. BoHu-BpyeBuu A. M, PaguosnerpoHika B 3KCHEpUMEHTAIbHOM
¢usuxe, «Hayxka», 1966.

15, Xeuausuukuit CCH. u Meanskosa JI. B.,, Pacuer u npoekru-
poBaHue ycuauTeseil HU3Kol uyacrtoThl, «MckyccrBo», 1958.

16.3aiunk U.I0. u Ycos C. H., 3azauHuk no ycHIHTENbHBIM U pPafHoO-
1ipHeMHbIM ycTpoiictBaM, «Belciiasi mkosa», 1965.

17. Pen3bko K.B. CGopuuk 3agau u ynpaxHenuil no kypcy «Panuonpu-
emHble ycrpoiictBa», OGoponrus, 1963.

18 Byauunckuii f., Ycuautenn Huskoil yacToTel Ha TpaHsucropax, [ocy-
apCTBEHHOE H3aTesIbCTBO JIUTEPATyphbl [0 BONpoOcaM CBSi3H H panmo, 1963.

19. Puskuun A. A., TIlonynpooxunkoBele ycnautenn, Csizbuspat, 1962.

20. IlonynpoBOIHMKOBasi 31eKTpoHHka, cOopHMK, locsnepromsaar, 1959.

2l. Kosuunena JI. Il., Ycuaurean Ha noJaynpoBOLHHKOBBIX TpHOIaX,
«Buictuast mkosar», 1965.

22. CtenauncHxko I1Il, OcHoBbl TeOPHH TPaH3UCTOPOB I TPAH3HCTOPHBIX
cxen, ['ocanepronzgar, 1963.

23. 1l bl Kk 1 5 a A, B., IlpoekripoBaiiiie TpaH3HCTOPHLIX YciLtnTeqaeil, «CBA3by,
1967.

24. Pacuer tpaHsuctopubix ueneii. nox odweii pexaxuueii Wn P. @., Sueprisy,
1964.

25. Moaxosckuii 1. M., Cradunsnposannbie yCH1iiTe bHbie YCTpoiicTa
Ha Tpausncropax, «dueprus», 1964,
26. baank I.ii, Ycuanret: 3ByKoBoil 4acToThi Ha TpaH3lcropax, «lckye-

cTBOY. 1955,
27. [Momow Il. A., Pacuer Tpausncropuuix yciiureaeli 3BYKOBOIl 4acTOTHI,
ueprusy, 1964,

194



28. Akyanos W. U u ap., Pannorexunueckue cxembi Ha TpaH3UCTOpaxX
TYHHeJIbHBIX AHOxax, «CBs3b», 1966.

29. Maanunun P. M, BoixogHsie Tpanchopmatopsl, I'ocaneprousnar, 1963.

30. lennapru I mw Tasrep B., KoHcrpyupoBaHue cxem Ha TpaH3u-
cTopax, «Oueprus», 1964.

3l. Hukomnaenko H. C., [IpoektHpoBaHue TPaH3UCTOPHHIX yCHJIHTeJElT,
«Dueprus», 1965.

32. AnexkceeB C. K., Pacuer onTuMaibHbIX BapHaHTOB MHOTOKACKaIHBIX
ycuauteneit, «3ueprus», 1965.

J33.Cnasckuit I H., AktuBHbie RC u RCL-puabTpbl 1 U36HpaTe/bHbie yCH-

aurenu, «CBsasb», 1966.

34.J1yrsun B.T. OneMeHTH cOBpeMeHHON HH3KOUAaCTOTHOH 3/EKTPOHHKH,
«SHeprus., 1964.

35. bapcykos ®&. UM, Teneparopnl M cejeKTHBHble YCUIUTENTH HU3KOH
yacToThl, «JHeprus», 1964.

36. Ko6ser B.B. u llummaxkos B. H., Kackaae pagnonpuenuu-
KOB Ha TpaH3ucropax, ['ocsneprousgar, 1960.

37.TepacumoB CM, Muryauun U H, dkoBnes B.H., Pac
yer MNOJIYNPOBOJAHHKOBBIX YycHJMTesell u renepatopos, ocrexusgar YCCP, 1961.

38. Tpoxumenko §. K., PannonpuemHble ycTpoiicTBa Ha TpaH3HUCTOpPAaX,
«Texnika», 1964.

39. bapkaun B. . u )KXxanos B. K., [lpoekrupoBaiue paguoTexHu-
yeckux ycrpoiictB, O6opourus, 1963.

40. 'ymeana E. B., Bbi6op cxem TpaH3HCTOpHbIX mnpueMHukoB, ['ocshepro-
n3gat, 1963.

4. Bapkaun B. ®. u )Xnauos B. K., Pagdonpuemusie ycrpoiictsa,
«CoBerckoe papuo», 1966.

42. Ourtpux K. ®., PamvonpueMmHble ycrpoiicTBa, u3a-so «TpaHcnopt»,
1964.

43. Bannnpa JI. U. u CemenkoBHY A, A, JIeKTPOHHbIC YCUIHTENH
nocrosiHHoro Toka, ['ocaneprouspar, 1953.

44, Bpeitno W §., JlaMnoBeie ycuauTeau CUTHAJOB NOCTOsIHHOIO Toka, [oc-
sHeprousgar, 1960.

45. Banamos M. A. u gp., DnexTPOHHbIE H NONYNPOBOLHHKOBLIE YCTPOHi-
CTBa CHCTeM aBTOMaTHueckoro ynpasnaenusi, Uax-so «Mammnnocrpoenue», 1966.

46. Tepemyk P. M. u np., CuipaBouHUK pagHosioGuTe si.

47. a6 ytnu B. K., Tpausucrops ofuero HasHaueHusi, «JHeprusy, 1964.

48. T'ypanes [. C., CnpaBouHMK MO 3/7eKTPoHHbIM mnpuGopam, «TexHika»,
1966.

141y 900



PASDEN TPETHH

PACYET TEHEPATOPOB
CHUHYCOUAANIbHBIX KONEBAHMM
(ABTOFEHEPATOPOB)

FNABA 8
FEHEPATOPbLI TUMA LC

8—1. OBLUME CBEAEHMA

I'eHepatop CHHYCOMAAJBHBIX KoJebaHUH mpejcraB/sieT cob6oit ycr1-
poiictBo, mpeobpasyiollee 3/71eKTPHUUECKYIO SHEPTHIO NMOCTOSTHHOTO TOKa
B 3HEPTrHI0 3/EKTPOMarHHTHBIX KOJIeOaHHI CHHYCOHAAJbHOHR popMbl
TpebyeMoil 4acTOTbl M MOLLHOCTH.

INo nmpuxuunmy paGoTbl Pas/HYaOT TeHepaTopbl C CaMOBO3OYXKae-
HHeM (aBTOreHepaTOpbl) H I'eHepaTOpbl C BHEIIHHM BO30YXKIEHHEeM, KO-
TOpble IO CYLLECTBY SIBJISIIOTCS YCHJHTENSIMH MOLIHOCTH BBICOKOH ua-
CTOTHI.

$IBsIiCH MEPBOUCTOYHHKOM 3JI€KTPHUECKHX KosleDaHHH, reHepaTophbl
¢ caMOBO30YKJAeHHEeM IIHPOKO HCMO/b3YIOTCS B PpajHonepenaloiix
H pafHONpPHEMHbIX (CynepreTepoiHHHbIX) YCTPOHCTBAX, B H3MepHTeb-
HOH anmapatype, B 3/€KTPOHHBIX BBIYHCJIHTENbHBIX MallHHAX, B yCT-
policTBax TeseMerpud U T. A. Huxe npuBOAUTCS LesleHHe TeHepaToncB
no JAHanasoHy TeHepPHPYyeMbIX 4acToT

Tun reneparopa Huanazon uyacror
HH3KOYaCTOTHbIE or 0,01 ey no 100 key
BbICOKOYACTOTHbIE or 100 xey nmo 100 Mey
CBEPXBbICOKOYACTOTHbI® or 100 Mey w Bbile

HaunGonee pacnpoctpaHeHHble CXeMbl aBTOr€HEpaTopoB COAepKaT
B KauecTBe OCHOBHBIX 3/1eMEHTOB 3/IKTPOHHYIO JIaMIy HJIH TPaH3HCTOD
U KosiebaTe/bHYI0 CHCTeMY, CBSI3aHHble MexXAy COOOH Lenbio MOJOXKHU-
TeJbHOH oOpaTHO# CBS3H.

B kauectBe KosiebaTeJqbHbIX CHCTEM B aBTOreHEpaTopax NMPHMEHSIOT-
Csl pe3oHaHCHble HHAYKTHBHO-eMKOCTHbIe (LC) KOHTYpDbl U Pe3HCTHBHO-
emkoctable (RC) nenoykd. B cooTBeTCTBHE C 3THM TreHepaTopbl CHHYCOH-
NaJbHbIX KoJeGaHHH JeasiTcs Ha JBa THna: reHeparopbl THna LC u re-
HepaTtophi THNa RC. IlepBble HCMOMB3YIOTCSA TJ1aBHBIM 06pPa3oM Ha Bbl-
COKHX YacToTaxX, BTOpPble — Ha HH3KHX.

['enepartopsi THNA LC MOTYT - ObITb IOCTPOEHbBI MO PA3JHYHBIM CXEMaM,
OT/IMUAIOIMMCST Mex1y co60if B OCHOBHOM croco6oM o6paTHOH CBs3H.

Ha puc. 78 npuBeneHol JABe HauboJiee pacnpoCTPAHEHHBIE CXeMbl
redepatopoB THna LC — OJHOKOHTYDHbIE TPeXTOUeUHble CXeMbl C aBTO-
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TpanchopmaTopHoit (puc. 78, @) u emkocTHoH (puc. 78, 6) obpaTHOii
CBA3b10. B 3THX cxeMax KoJsieGaTesbHbli KOHTYP HOAK/IOYAeTCS K JaMie
B TPeX TOUKaxX: @ (K aHOAy), k¥ (K Katoay) u ¢ (x cerke). [l1s HacTpOHKH
KOHTypa Ha TpeGyemylo 4YacTOTy KOJieOaHMI CJIyXHT KOHAEHCATOp me-
pemeHHon emkoctd C u moacTpoeuHslil KOHAEHCATOP Crog. DJEMEHTHI

L u C, BXOAAT B cXeMy NapasiiesbHOrO aHOAHOTO nutanus. llenouka
R.C. (rpvuumx) CJIyKUT AJIs1 CO3JAHHS HA CETKe JlaMIlbl OTPHIATENbHOIC
CMellleHHs (32 CueT MpOTeKaHHs Mo R. MOCTOSIHHOW coCTaBJAMoleH ce-

Lap o K cnedyrowemy
5 — T
of <acvady

-l
Cpe?

Puc. 78. TpextoueuHsle cxeMbl reHepatopos THma LC:
a — ¢ aBTOTpaHcPOpPMaATOPHON O6GpaTHOH CBsi3bio; 6 — C eMKOCTHOH 0OpaTHOii CBA3bIO.

TouHoro toka). Llenouka R,C, ucnosnbayercst Aj1si NMTAHUSA 3KPaHUPYIO-
meit cetku samnbl. Kongencarop Cgp 610KHpYyeT HCTOYHHK aHOJHOTO NH-
TaHHUs MO NepeMeHHOMY TOKY.

Tpausucropusie aBrorenepatopbl Tuna LC cTposiTcs 1O cXeMam,
aHaJOTHYHBIM JlaMHoBbIM. B kauecTBe npumepa na puc. 79 npusejeHa
cXemMa TPaH3HCTOPHOTO aBTOreHepaTopa € aBTOTpaHcdopMaTopHOH 00-
pPaTHOH CBSI3bI0O W TOCJAENOBATEAbHBIM MNMUTAHHEM LEMH KOJIJIEKTOpa.
JdnemeHThl cxeMbl Rg, Ly, u C, ciyxat A1s CO3JaHUs aBTOMATHYECKOTO
CMeleHHsl Ha yyacTke 0a3a — 3MHUTTep TPaH3HCTOpa.

K no6omy aBrorenepatopy NpembsBJSIOTCS ONpPEAeNEHHbIC 3JeKT-
pUYecKHe M 3IKCILIyaTalUOHHble TpeGoBaHMs. BaxHeHWMMH H3 1HMX
SBJISIOTCS CTaGHJTbHOCTb JaCTOTEI FeHEPHPYeMbIX Ko./1e6anuit 1 obecrneye-
HHe 3aJaHHOi MOIHOCES kKosebaHuil B Harpyske. Pacuer OAHOKOHTYp-
HOTO reHeparopa ¢ caMys030yxKAEHHEeM cJjaraercss U3 pacuera sHepre-
THYECKOTO pexuMa W pacuera KoHTypa. McxoaHeiMit ZaHHBIMIL OO5LIUHO
C1yKaT Mo/1e3Hast BbIXOLHAs MOLIHOCTh MeHepaTopa, AlanasoH reHepH-
pPYyeMbIX YacTOT U AOMYyCTHMasi HeCTabI1bHOCTb 4aCTOThI.

Jlamnel (MM TPaH3UCTOPHI) B CXeMax aBTOreHepaTopoB OObIYLO Da-
60TaloT C OTCEYKOH aHOAHOrO (HJIH KOJJIEKTOPHOT0) TOKA, T. €. B PexKIiMe
Il poaa, mMmelolleM 1ydiiHe SHEPreTHUYeCKHEe MOKaszaTelH.

BecbMa Ba)KHO NpPaBHJBHO ONPEAEIUTb HANPSIKEHHOCTb pPerdiia
redepatopa. PasjuvaiorT HeJloHanpsKeHHbIH, KpUTHUYeCKHH H nepena-
NIPSXKEHHBIIT PEXKHMBL.

B GosbuiMHCTBE ciydyaeB pacCUMTHIBATCS KPUTHYECKHH PEXHM pa-
60TBl reHepaTopa, XapaKTepusylouiuiica HauboJblueldl MONe3HOH MOoLl-
HOCTbBIO MIPH BBICOKOM K. M. 1. Y TOJ OTCEUKH aHOJHOTO (KOJJIEKTOPHOro)
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TOKa B KDUTHUECKOM pexume coctaBiaser 6 == 90°. Uaseecrno, uto anon-
ubifi (KOJIJIEKTOPHbIA) TOK, UMeIWHKH (GOpMy MMIYJAbCOB, MOXHO fIpea-
CTaBlTh COCTOSIMM H3 pAfa TOKOB: MOCTOSHHOTO TOKA, MEepeMEeHHOTO
TOKa TOfl e YacTOThl, YTO M 4acTOTa MOBTOPEHHUS MMIY.1bCOB (mepBas
rapMOHMKa), MepeMeHHOro TOoKa yABOEHHOH 4acToTel (BTOpas rapMOHH-
Ka). a TaK»Ke MepeMeHHbIX TOKOB 0oJsiee BBLICOKHX YacTOT (BBLICLIHE rap-
MOR#KH). BaxHo OTMETHTb, YTO MMEHHO MepBas TapMOHHKA TOKa [a
(1 1) CO3ZAeT Ha KOHType MepeMeHHOe HalpsiKeHHe TpeOyeMoit da-
CTOTHI, AMIIUTYJa KOTOPOTO MOXKeT ObITh onpejeseHa 1o ¢gopMyse

UmK = ]mal ‘ Rpe3 )

Wit Uk = Imki Rpes (B cayyae Hc- 05 _
noJb30BaHWsl  TpaHsucropa), The
Rpes — PE30HAHCHOE CONPOTHBIIEHHE ¢ TN
KOHTypa. /
Jlnst ApyTHX HAacTOT KOHTYP Mpe- " % | ]
craBjger coboll MaJoe CONpPOTHB- / /
4
03 /I 0
02
o1
8
3060 90 120 150 160
Puc. 79. Cxema TpaH3ucrop- Puc. 80. I'padukn kosdhduiu-
HOroO aBToreHepatopa TH- €HTOB pA3JI0KEHHSI HMIYJbCOB
na LC. TOKa.

JleHHe, M TOKH 3THX YacTOT MPOXOASAT uepe3 KOHTYp, He co3JaBasi Ha HeM
3aMeTHOTo HampsbkeHHs. TakuMm o6pa3oM, HECMOTPst Ha TO, YTO aHOJ-
Hbll (KOJIJIEKTOPHBIH) TOK MMEeT CHJIbHO HMCKaxKeHHYI0 (opMy, OT/IHU-
HYI0 OT CHHYCOMJbI, KoJiebaTesqbHOe HaNpspKeHHe Ha KOHTYpe Mo Tyda-
eTcsl CHHYCOHZA/IbHbIM. AMIIUTY A nepBoi rﬁ QHHKH, a TaKKe MoCTo-
SIHHAsT COCTABJISIOMAs HMITY/IbCHOTO TOKA M( OblTb HalJeHbl C Mo-
MOLLbIO KOI(PMHUHEHTOB PA3IOKEHNAS 0y U O, 3 "-'")pble 3aBHCAT OT yIiia
oTceuku Toka (puc. 80). u

OcTaHOBHMCSI Ha HEKOTOPbIX OCO6€HHOCTHX\QOT{>I TPaH3HCTOPHBIX
reHepaTtopoB. ['/aBHyI 0coGeHHOCTh pabGoTbl TPAH3UCTOPOB HA BBICO-
KHX 4acToTax COCTaB.JIse€T BJHSAHHME BpeMeHH npobera t, Hocutejed To-
Ka (3.1€KTPOHOB M. ABIPOK). 3TO BpPeMsl HEBEJHKO W Ha CPaBHHUTEILHO
HH3KHX 4YacTOTaX MM MOXKHO rnpeHe6peub, HO C MOBbILIEHHEM YaCTOThl
BJHSIHIIE €0 3HAUMTEIbHO ycHauBaercd. JleficTBHEe BpeMeHU T, MPOsB-
Js1eTCs NpexKe BCEro B TOM, UTO 3apsfibl, HHXKEKTHPOBAHHbIE IMUTTEPOM
B GAHH M TOT K€ MOMEHT BPEMEeHH, MPHUXOAAT K KOJJIEKTOPY B pas3Hoe
Bpemda. IlosBasiercsi paccesiHie HOCHTeNed TOKa, KOTOpPOE NPHUBOIHT
K yMeHblueHHI0 Ko3hdHUHEHTa YCHJIEHHS TPaH3HCTOpPA MO TOKY, TeM
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Gonee CHJIBHOMY, €M BbIIE YaCTOTa FeHepHpyeMbIX Kosebanuii. Mnep-
[IHOHHOCTb HOCHTENeH TOKa NMPUBOIUT TAKXKE K BOSHUKHOBEHHIO MEXX]y
epBO¥ rapMOHHUKOH KOJIJIEKTOPHOTO TOKA H .KOJeOaTeJbHbIM Harmp sixke-
HHEM Ha KOHType ()a30BOrO CABHIA Qgp, 3aBHUCSILIErO OT BPEMEHH JBHXKe-
HHSI HOCUTEJIEH TOKa.

CyulecTBeHHOe BJIHsIHHE Ha pPabOTy TPaH3UCTOPHOrO TeHepaTopa
B 06/1aCTH BBICOKHX YaCTOT OKAa3bIBAIOT EMKOCTH 3MHUTTEDHOrO H KOJI-

NuHUF KPUMUYECKD20 PERUMT

e ] "
i 15/ /
Q
)
3 8 A
HJ §£’71’ Q\‘?
4 Ny
S 4
/ Wi
§ ///
7
0 / / /
0 7 0,1 02 Uf,
K.9 -4—[[
a ]

Puc. 81. HneanusupoBaHHble XapaKTEPHCTHKH TPaH3HCTOPa.

JIEKTOPHOTO p — n-Nepexo0B TPaH3uCTOpa. C noBbillIeHHEM YacCTOThI A5
nojnenkaHus Ha TpeOyeMOM YpOBHE KOJIJIEKTOPHOrO TOKAa H INOJIe3HOH
MOIILHOCTHU Ha BbIXOJE€ re’Heparopa He- S S E
06X0JMIMO  YBEJIHUUBATH aMIVIUTYLY 0, kg ¢
Hamnp d:KeHH sl BO30yKAeHH S Ha ydacr-
Ke 6a3a — 3MHTTEp. ~_ N ~—~K
Jlnst pacueta TPaH3UCTOPHBIX Tre- ~\\
HEepaTopoB AOMYCTHUMO MOJb30BATHCSA E \ s
HJeajJu3upOBaHHBIMH  (CITp IMJIEHHBI- I~
MH) XapaKTepPUCTHKAMU TPaAH3HUCTO- . \\
poB (puc. 81).
OnHuM 13 OCHOBHBIX NapaMeTpoB ~_ge 7 o,
TPaH3MCTOPa, PaboTalollero B CXe- Puc. 82. Kpusble, BoipaKaloline 3aBHCH-

M€ reHeparopa, sBAAETCS KPYTH3-  yocrp Sy, S,, Ec OT Temmeparypsi.
HAa JIHHMM KPHTHYECKOro pexxuma S,

(puc. 81). ¥ HeKOTOpHIX THINOB TpaH3ucTOpoB S, > 1000 mals. B pacue-
Tax HCIMOJB3yeTCs TaK:Ke KPyTH3HA XapaKTEPHCTHKH TOKa KOJJEeKTopa

Al
AU().a

Sp = npu Uy, = const

(puc. 81). ITapameTpoM reHepaTOpHOro TPAH3UCTOpPA CJAYKHUT M Hamps-
KeHHe cpesa £, onpenensieMoe AJst 33aaHHOTO paboyero Hamp sixKeHHU S
Ha koJiekTope Uy sp (puc. 8l1).
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[Mapamerper S, S, u E, 3aBucAT oT TeMneparypsl (puc. 82). [Tosromy
NPH HCMOJb30BAHUH TPAH3HCTOPOB B CXeMaxX BBICOKOKAUYECTBEHHBIX
reHepaToOpPOB KeJaTeTbHO CTaOHIU3HPOBATH TEMIEPATYPHLIH PEXRHUM HX
paboThl.

8—2. MPUMEPLI PACHETA FrEHEPATOPOB THUMNA LC

Mpumep 22. Pacuet namnoBoro resepartopa
c aBTOTpaHcthopmaTOpHOi OoOpaTHOM CBA3LIO

3adanue: Paccuumamos Aamnogulll asmozeHepamop ¢ asmomparcgpop-
mamopHol obpamuoti casasvio (puc. 78, a) no caedyrowum ucxoOHsim Oar-
Howm: 1) eoixo0Has mougHocms Py = 1 6m; 2) duanason wacmom fuus =
= 2 Mey = fuaxe = 3 Mey; 3) donycmumasn HecrmaburoHOCMb HaCMOms!

AL < £ 10

NOPAAOH PACHETA

1. Bui6upaem tun Jjamnbsl. OGbIYHO B nacnopTe JiaMObl yKasblBaeT-
csl ee HOMHHAJIbHASI KosebGaTesqbHasi MOLLHOCTD Pygy.

[lpu 3ajaHHOM 3HAUEHHH Pgux MOMIHOCTL P, KOTOPYIO JOJIKHa OT-
JaTh JaMna B KOHTYP, MOXKHO HAaHTH M3 COOTHOLIEHHS

. Pyux R
P = w (8 1)
rZe 1, — K. m. 1. KoHtypa (o6bluHO 3ajaiorcsi 1= 0,1—0,3).
[Mpunumas n, = 0,2, nomy4yum

1
P~—(T2-——5em.

Hpﬂ Bbl60pe JaMnel HeoOXOJUMO BHINOJIHEHHE ycaoBus
P< PHOM . (8'2)

ITo ta6n. XX BeiGupaem syuesoii TeTpox tuna 6I123I1 ¢ mapamer-
pamu: U, =300 ¢, U, =200 6, E.=— 16 6, I, = 40 ma, I, =5 na,
S = 4,5 mals, R, = 44 kom, P, = 8,75 em, Cox = 7,5 nh, Cpyy =
= 4,5 ng, Cop = 0,1 n¢p, Panon = 11 em. Takum obGpasom, yciaosue
(8-2) BhImosHsIETCS, TaK Kak

P =56m < P, = 8,75 em.

2. PaccunThiBaeM 3HEpreTHYECKHH pexuM paboTel TreHepaTopa.

1) 3anaeMcsi OCTPOKOHEUHBIM HMITY/1bCOM AHOJHOTO TOKA C YIJIOM
orceuks 6 = 90°.

[o rpaduky Ko3(h(hHIHEHTOB Pa3/IOXKeHHS KOCHHYCOHAAJIBLHOTO HM-
nyJbca aHogHoro Tora (puc. 80) naxomum a; = 0,5; o, =0,318.
OnpenensieM Takxke cos 0 = cos 90° = 0.
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2) KoadduuueHt Hcrmonbp30BaHUs AHONHOTO HANpsKeHHs § BbIGU-
paeM K3 CJAENYIOUIUX COOTHOLIEHUH:

JUisl TeTpoNoB M meHTonoB & = 0,78--0,85;

nis tpuogos § = 0,93--0,95.

[Mpunumaem § = 0,85.

3) OmpenensieM OCHOBHBIE 3JIEKTPUYECKHE MAapaMeTpPhbl pexHMA:

aMIJIUTYy NepeMEeHHOr0 HanpsiKeHHs Ha aHoje (Ha KOHTYype)

Upe = Una = EU, = 0,85 - 300 = 255 6; (8-3)
AMIVIUTY LY HepBOIjl FapMOHHKH aHOLHOI'O TOKa
% 2.5 ‘ 4
]mal = T = 955 = 0,039 a, (8-4}

mKk

MOCTOSIHHYIO COCTaBJISIOULYI0 aHOAHOI'O TOKa

0,318
lo= % Inat = 55— - 0,039 = 0,025 g; (8-5)
MaKcCUMaJIbHOE 3HadYeHUe HMHyJIbca AHOAHOI'O0 TOKa
/
ia.make = __g_lal_ = 0—3)—32' = 0,078 a; (8'6)
HOI[BOI[I/IMle MOULIHOCTh
P, =1l U, =0,025- 300 = 7,5 em; (8-7)

MOIIHOCTb, PacceMBaeMyi0 Ha aHOAEe
P,=P,—P=75—5=256m (8-8y

(Heo6xomuMo, YTOOBI BBIMOJHSIOCH yeaoBue P, < P, gon)-
Jas paccunteiBaeMoil cxeMel ycaoBue P, < P, gon BBIMOJHAETCH,
TaK Kak

P,=2,56m< P, on=116m;

K. I. . aHOMHOH LeNu reseparopa

P 5
2= 55— === 0,67 (67%); -
M= 5= =75 (67%); (8-9)
3KBHBAJIEHTHOE COMNPOTHUB/ICHHE AHOJHOTO KOHTYpa, 0GECneunBaloOUIerG
PaCCUMTAHHBI PEXHM,

R — Ume _ 2556
pea = 7 T T 0,089 T

mal

6540 o. (8-10)

4) OnpenensieM aMIIHTY1y HampsiKeHHst BO3GYKIEHHS:
IJisl TETPOJOB H MEHTOAOB

la.MaKc -
S —cos0) (&-11)

74141y 201
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IJIsl TPHOZOB

. La.make DU -12
Une= S —cosg) T "™ (6-12)
rae D — mpoHHIIaeMOCThb BHIGPAHHOTO TPHOAA.
Jlns Haulero caydas

0,078
Umpeo = ——— = 17,3 6.
mcl 4’5' 10_3 y

5) Haxomum koaduuuent o6paTHOi CBsI3U
U
K= -2t = 103 0 068, (8-13)

6) IlposepsieM ycnoBue camoB036yxkaeHusi (yc/aoBue GaJjiaHca am-
JuTyn). s 3TOro HaXOAMM MHMHHMAJBHO NOMYCTHMBIH KO3(pQOULHEHT
CBSI3U MO GopMyJie

1 1
Keomun = = ~ 0,034. 8-14
M T SRpes  45.107°. 6540 (&-14)
Heob6xomumo, utoObl Kep > Kepwun. 151 Hamero npumepa Koz =
= 0,068 > Keomun = 0,034. CnemoBatenpHo, ycioBue GajaHca aM-
TITUTY ], BBIMOJIHSIETCS.

7) OnpefenisieM MNOCTOSIHHYIO COCTABJISIIOMLYI0 TOKA YMpaBJIsIOLIeit

CeTKH Mo MPHUOJUKEHHOH (opmyie

I30==0,05 I,y = 0,05 - 0,025 a = 1,25 xa. (8-15)

8) Haxonpum BEJHYHHY CONPOTUBJIEHHA aBTOMATHYECKOI'O CETOYHOTIO
CMeIleHU A

= I—=El _ 16 — )
R.= T 1. 107 12 800 om. (8-16)
[To Ta6bn. VII Boi6upaem pesucrop R, =_13 xom. MomHocts, pac-
cerBaeMasl Ha pe3ucrope R., COCTaBJsieT

Pr, = (I)* - Re = (1,25 - 10—%)% - 13 - 10° =~ 0,02 erm.

B kauecTBe cONpOTUBJEHHS R MOXKHO HCMOJIb30BATh PE3UCTOP THMA
YJIM-0,12.

9) OnpefensieM BeJMYHHY €MKOCTH KOHJEHCAaTOpa Lemd aBTocMe-
LeHU s

- 4 _ 4
" fuun - Rc T 2.106.13 .108

[lo ta6n. IV BuiGupaem koupencarop tumna K:-1 emkoctbio 160 ng
¢ pabounm HanpsixkeHueM 160 .
10) HaxomuM racsiiee conpoTHBJ/EHHE B LM KPAaHHOH CETKH MPHU
MHUTAHUH OT aHOJHOTO UCTOYHHKA
U,— U, 300 — 200

R, = B = =0 = 20 xom. (8-18)

C. = 154 nep. (8-17)
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ITo Ta6bn. VII npunumaem R, = 20 xom. MomHuocTsb, paccenBaeMasi
Ha pesucrope R,, cocrtaBiser

Pg = I2R,= (5- 10-%?2 - 20 - 10° = 0,5 ern.

B kauecTBe CONpOTHBJIEHHS R, MOXHO HCHOJIb30BATb PE3HCTOP THMA
MJIT-1.
11) PaccuurelBaeM BeJHYHHY €MKOCTH OJIOKHDOBOYHOTO KOHJEHCa-
TOpa B IIeNH 5KPaHHOH CeTKu
C.— 108 _ 108
37 21« fyuu - 0,2R, ~ 6,28.2.108.0,2.20.108

=

=~ 2 - 1075 mxp = 20 ndp. (8-19)

Tlo Tabn. IV Bui6upaem KougeHcarop tuna KJI-1 emkocteio 20 ng
¢ pabounm HampskenueM 250 6.

3. PaccuuteiBaeM KOHTYp TreHepaTtopa.

1) 3apmaemcst OGPOTHOCTHIO OMHOYHOTO (HEHATP yKEeHHOT0) KOHTYpa.
DKCMepHMEHTaNbHBIM TyTEM YCTAaHOBJIEHO, YTO y TeHepaTopoB MaJjioi
M cpelHeH MOLIHOCTH AOOPOTHOCTb HEHArpy:KeHHbIX KOHTYpPOB cille-
Jyouas:

Ha BosiHax 20—50 m (15 Mey — 6 Mey) Q = 150—300;

Ha BosHax 50—100 m (6 Mey —3 Mey) Q = 100—250;

Ha BosiHax 100—1000 u (3 Mey — 300 key) Q = 80—200.

[Ipunumast Q = 150, onpenessieM JOGPOTHOCTb HArPyXKEHHOTO KOH-
Typa

Q =Q(1 —n) = 150(1—0,2) = 120. (8-20)

2) OnpegnensieM TpebyeMmylo AOOPOTHOCTb KOHTypa M3 YCJIOBHH J0-
TyCTUMOH HecTaGMJIbHOCTH 4acToThl MO opmy.e

8 A
- 1072, Fann (RPQS ACsux + Szg::e(s)
L& Q> | Af
f

P (8'2 1)

The  fuw — B Merarepuax;
R, — B KHJIOOMaX;
S — KpyTH3HA XapaKTepUCTHKH JaMIbl, Ma/s;
AC,,,x — HecTaGHJIbHOCThL BLIXOJHOH €MKOCTH JIaMIIbl reHeparopa, ng;
AC,; — HecTaGHILHOCTL BXOJHON €MKOCTH JIaMIBI [eHepartopa, ng.
OpHeHTUPOBOYHO MOXKHO CUMTATh

ACyx = (0,2 = 0,3) Co; (8-22)
ACy =(0,2-+-0,3) Cyy. (8-23)
Jlns Haulero mpumepa
AC,,x = 0,2 - 4,5 =0,9 ne;
AC, = 0,2-7,5=1,5ng.
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IloacraBasst B ¢opmyay (8-21) uuc/leHHble 3HAYEHUS BEJIHYHH,
TIOJTyYUM

_3 1,5
3,14-10 2(654 09+W)~37

Qll > 10—3

[as panpHeiiliero pacuera NpUHHUMaeM HauOoJibillee 3HaueHue A0O-
pOTHOCTH Q" = 120, ymoBieTBOpsIOLlee TaKkKe YCJAOBHIO MOJydYeHHUSI
3aJaHHOH CTAaOHJIBHOCTH YacTOTHI.

3) BriuncnisieM MUHHMMAJbHYIO oémym eMKOCTb KOHTypa IO IMpH-
6auxeHHoH dopMye

CK.MHH.z (1 - 2) }VMMH , (8'24)

rae Cywuw — B NUKOMapazax,
Ayuy — B MeTpax.

HOas wamero mpumepa A, = = ——— = 100 .
ITostomy mpuHHMaeM

CK.MHH =~ 100 fld?.
4) HaxoauM MakcUMaJlbHYIO €MKOCTb KOHTYpa 1o ¢opMyJie
A 2
CK.MaKC == ('}‘r&) CK.MHH ) (8'25)
MHH
C
rac }\'MaKC =
fMHH 3 108
s paccuuThiBaeMOH CXeMbl Ay = —2—:—W = 150 m.
CrefoBaTe/1bHO,

Cusore = (fag- | - 100 = 225.ngs.

B o6myio eMkocts KoHTypa Cy, onpenensemyio no gopmynam (8-24)
u (8-25), BXoaAT eMKocTh KoHAeHcatopa C W BHOCHMbIE (Iapa3uTHHIE)
€MKOCTH: BBIXOAHAsi eMKOCTb JaMIbl Cgy,,, €MKOCTb KaTYIUKH KOHTYpa
Cp,., eMxocTb MouTaxa C, u ap. OOwas BeqHyHHA BHOCUMBIX eMKOCTel

obb1uHO coctaBiser 25—100 ng. Tlonarast o6lLyi0 BeTHUHHY BHOCHMBIX
emkocreit paBHoil Cy, = 75 ng¢h, HaxoauM Npejesibl U3MEHEHHsT eMKOCTH
KOHTYPHOT'O KOHJEHCAaTopa HAaCTPOHKU

CMHH = CK.MHH - CBH =100—75=25 ﬂd); (8-26)
CMI]K': = Cy.make — Cou= 225 — 75 =150 nd). (8-27)

s Gosiee ToUHOH HacTpOHKH KOHTYpA Ha 3aJlaHHYIO YacTOTy napad-
JebHO KoHAeHcaTopy C 1e1ecoo6pazHO NMOIKMIOYHTH IOACTPOEUHbII
koHgencarop Cp,,, Hanpumep, tuna KIIK-2 (taba. IV) ¢ nperenami
u3MeleHust eMkoctd 6-—60 ng.
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5) HaxoauM MHIYKTHBHOCTH KOHTypa
2
L, = 0,282 C“"“ = 0,282 100~ = 28.2 sen. (8-28)
K.MHH

6) OnpenenﬂeM BOJIHOBO€ COINPOTHUBJICHHE KOHTYpPAa Ha MaKCHMaJlb-

HOH BOJIHE
— 103 __[;K___ — 103 ‘/& ~ i
p=10 ‘/ o= 10 s 357 om. (8-29)

7) CompoTtuB/eHHe MOTePh KOHTypa HAa MaKCHMAJbHOH BOJIHE

Re=-L- =3 ~30m (8-30)

8) Haxoaum BHOCHMOE conpomBneHHe B KOHTYD
Ry = Ry =3 - 45 =075 ou. (8-31)
9) IlosnHOe cOMpOTHB/IEHHE MOTEPH KOHTYpa COCTABJISIET
R, =R+ Ry, = 3,75 om. (8-32)

10) OnpenensieM aMnIHTYyRy KOJe6aTeNbHOTO TOKA B HATpPYIKEHHOM
KOHTYype

[ Poux _ o/ 2.1 __
= v —R— = l/ 7 =0T4a (8-33)
11) Haxonum xoacdduuueHT BK/IIOYEHHsT KOHTypa
Rpes /6540 8-34
12) OnpenensieM HHAYKTHBHOCTb yYacTKa aHOJ — KaTOX KOHTypa
L,=pL, =039 -282 =11 uxen. (8-35)

13) PaccuuTeiBaeM HHIYKTHBHOCTEL yYacCTKa CeTKa — KaTOX KOHTYp-
HOH KaTyLIKH

Ly =K, -L,=0,068-11 =075 mxen. (8-36)
14) OnpenensieM HHAYKTHBHOCTH KOHTYpa Ly (puc. 78, a)

L. = Ly— (L, + La) = 28,2 — (11 + 0,75) = 16,45 sen. (8-37)

15) Haxomum ssemMeHTsl cXeMbl mapaJjienbHoro nutanus Ly, u C,
(puc. 78, @) nmo QopmyJaam

Ly = (10 +-20) L (8-38)
50 + 100
0> T o R (8-39)
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Jlnsi Hamero mpumMepa
Ly, =20 - 28,2 = 564 mKen;

100
,Co> 53 o 10v esa0 ~ 1200 ngp.

Tlo Taba. IV BriGupaem Konzencarop tuna KCO-2 emkocTeio C, =
= 1200 n¢ ¢ pabouum HanpskeHuem 500 .
16) Haxonum eMKoCTb KOHJEH-

Lgp 854 MKeH & 1200 1 catopa (UAbTPAa B LENH aHOAHOTO

% o 53 I - THTaHHsA 1O (opmy.e

K

6m23n Cp = 50\, c 8-40
Izsao Rtk ) Make (8-40)

e — Z Tl THE Ayaye — B MeTpax,

2 G Lo |, 6 Cy — B nuKogapaznax.
180 T [onyuaem
of
}LI( 25-150
Cy = 50 - 150 = 7500 ng.

ﬁ‘;f,'y"?’ ég():xeMa resepatopa (k npH- Ilo ta6bn. IV BuiGupaem mnaeHou-

Holl  kongeHcarop tHna IICO ewm-
kocteto 7500 ngp ¢ pabounm Hampsikenuem 500 6.
CocraB/isieM CXeMy pacCUHTaHHOTrO resmeparopa (puc. 83).

Mpumep 23. PacueTt namnosoro reHepartopa
C eMHOCTHOW o6paTHOi CBA3bLIO

3adanue: Paccuumams AaMNoebil QGMO2EHePAmMOp ¢ eMKOCHHOLL
obpamnoti ceazeio (puc. 78, 6) no danHom npumepa 22 ¢ donoanumens-
Holm ycaosuem: obecnedums HQ 6bix00e HanpszceHue 6030YyicOeHus no-
caedyroujeeo kackada Upypux = 50 8.

NOPALOK PACYHETA

BeiGop Tuna JaMnsl 4 pacyet pexuma paGoThl reHepaTopa ¢ eMKOCT-
HOH OOpaTHOH CBSI3bI0 MPOH3BOJUTCS B TOH Ke MOC/ELOBaTE/bLHOCTH
U 110 TeM e pacueTHBIM GopMyJiaM, KaK U AJis TeHepaTopa ¢ aBTOTPaHC-
topMaTOpHOH CBA3BIO.

PaccMoTpuM 0COGEHHOCTH pacueTa KOHTypa aBTOTeHepaTopa 1o cxe-
me puc. 78, 6.

1. Heo6xonumMass JOOpPOTHOCTb, BOJIHOBOE CONPOTHBJIEHHE, HHIYK-
THBHOCTb H €MKOCTb TNePEMEHHOr0 KOHJEHCAaTOpa KOHTYpa ONpeJesioT-
Cs TaK ’Ke, KaK U B NpeJblaylieM MpuMepe.

2. B paccuutbiBaeMoii cxeMe B OOIIYI0 €MKOCTb KOHTYypa BXOIHT
H eMKOCTHBIH Aenutens C,, C, u C,, BeTHUHHOH 06LIell €eMKOCTH KOTOPOro
HeOoOXOAHMO 3aAaThCs.
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BoJblias BelnyuHa OOlIeH eMKOCTH JeJHTeJsl HeXKeJaTesbHa, TaK
KaK OHa BbI3bIBaeT YBeJHYEHHE MHHHMAJbHO BO3MOXKHOH €MKOCTH [ie-
PEeMeHHOrO KOHJEHCATOpA M BeleT K YXYAIIeHHIO HArpy30UHBIX CBOHCTB
KOHTYpa.

s naHHoro mpuMepa npuUMeM OGILYIO €MKOCTb IeJHTeJst

Cn.oﬁ]_u = 10 ndJ.

3. OnpenensieM KoJeGaTe/IbHBIH TOK, OTBETBJISIOUIMACS B €MKOCT-
HBII JlesIHTeNb

C 10
Iy = In—222 = 0,74 555 = 0,033 a. (8-41)
K Makc
4. Haxomum eMKoCTb KOH- Lap BStmecH €, 1200

K onedgsouiemy

JeHcatopa C; Uenu o6GpaTHOH
CBSI3H

, 1
C= 530)"»{2\1&?2_‘:1 =

0,033 __
= 530 - 150 T3 =~ 150 ng.

(8-42)

Mo Taba. IV BbiGupaeM KoHAeHca-

top C; Tuna KCO-1 emkoctbio 150 ngp ¢ paGounm HanpsixkenneMm 250 @.
5. PaccuutniBaeM eMKocThb KoujeHcatopa C, LeNH CBSI3H KOHTYpa

C MocJ/eflylolHM KacKaioM

Puc. 84.Cxema reneparopa (k npumepy 23)

0,033

I
C, = 530&,“,&% = 530 - 150 =0

MBBIX

~52np  (843)

Mo ta6n. IV BeiGupaem koupeHcatop C, tuna KCO-1 emkoctbio 51 ng
¢ paGouuM HanpsiokeHueM 250 g.
6. Haxonum emkocTh Kouzencatopa C, M3 ypaBHEHHS

1

1 1 1
Crom G TG TG

. 00y 1
OTKyna
S S NS B Croom’ C1 - Co -
Cs Cn.oém C, G, * T & Ls= Clcz—c}:l.osm R Cz_cn.oﬁmcl
10 - 150 - 51

Ilo Ta6n. IV Bui6upaem kougzencatop C; tuna KJI-1 emxocrtbio 13 ng
¢ pa6ouuMm HanpsikeHueM 250 6.

dneMeHTHI CXeMbl MapaJienbHoro murauus Ly, n C,, LeNouyK: ab-
TocmelleHHs R, C., llenu MUTaHHS 3KPaHHOW ceTKH R;, Cs, a2 TaKXKe eM-
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KOCTb KOHJeHcaTopa puabTpa Cyp HMEIOT Te XKe BeJHYHHBI, KaK H B CXe-
Me reHepatopa ¢ aBTOTpaHC(OPMATOPHOH OGpPaTHOM CBSI3bIO (CM. mpH-
mep 22).

Cxema pacCuHTaHHOrO reHepatopa NpHBeJeHa Ha puc. 84.

Mpumep 24. Pacuer
TPaH3MCTOPHOTO reHeparopa

3adanue: Paccuumams mMPaH3UCMOpHbIL QBMO2EHePAmop ¢ aemo-
mpancgopmamoproil obpamroli cessvro (puc. 79) no credyrouum Ucxoo-
Howm OauHbim: 1) 6vixo0Has mowpocme Ppy = 0,2 ém; 2) pabouas ua-
cmoma [, = 6 Mey.

NOPAAOH PACHETA

1. BoibupaeM Ttun Ttpanaucropa. I[Ipu 3ajgaHHOM 3HaueHHH P,
MOLIHOCTb P, KOTOpYIO JOJIKEH OTAaTb TPAH3HUCTOpP B KOHTYp, COCTaB-
JsieT

P
P == (8-44)
Mk
[Tpu noBelleHHBIX TPeGOBaHHAX K CTaGHJIBHOCTH YacCTOThI aBTOreHepa-
TOpa K. M. 1. KOHTYpa 1), Bei6Hpalor B npejenax 0,1—0,2. B ocranbubix
CJydasix ero MoXxHo yBeauuutsb 1o 0,5—0,8.
[Tpunumas n, = 0,2, momyuum
0,2

=05 = 1 em.
BriGupas Tpan3ucrop, HeOOXOAHMO UCXOAUTh M3 CJEAYIOUHUX YCJOBHIA:
P < Py ke, ons (8-45)
fo<Fus (8-46)

rie Py yakc.nion — AOINYCTHMAasi MOLIHOCTb pacCeMBaHHS Ha KOJJIEKTOpE;
fo. — mpelenbHasi 4acToTa YCHJEHHS MO TOKY.

ITapameTppl HEKOTOPHIX BBICOKOYACTOTHBIX TPAH3HCTOPOB, HCHOJb-
3YIOMMXC B CXeMax aBTOreHepaTtopoB, npusefeHbl B Ta6a. XXI.

Hnsa npoekTupyemoro reHepatopa BeloupaeM TpaHaucrop Tuna I1601
¢ mapamerpaMu: Py akenon = | 6m (6e3 pamuatopa); fo = 20 mey;
U 5. maxe.gon = 25 6; ]K.MaKc.non =1 a; Cox = 200 n[ﬁ; So = 4,5 a/s;
S, = 350 a/8; E. = — 0,2 ¢. IlpunumaeM 3. A. C. HCTOYHIKA MHTa-
HHUs Lenn KoJuekropa E, = 20 6.

2. PaccuuteiBaeM 3HepreTHuecKuil pexuM pabOThl reHepaTopa.

1) Bui6upaeM HMOyJbC KOJJIEKTOPHOIO TOKa KOCHHYCOMZAAJIbHOM
topmbl ¢ yraom orceukn 8 = 90°. Ilo rpaduky puc. 80 Haxoaum Ko-
9(dULHEHTB! pasJoKeHHs IIMIYJbCa KOJJIEKTOPHOIO TOKa

a,=10,5 oa,=0,318.
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2) Haxonum ycpeaHeHHOe BpeMsl IBHIKEHHS] HOCHTEJeH TOKa Mexkay
p — n-nepexoiamy T,

1 1
2n-f, 2-314-20-

=

Tk 0,008 - 10— cex = 0,008 mxcex. (8-47)

3) BrluncssieM yros npo€era HocuTeJiell TOKa
Qop =27 fp- T, =2-3,14-6-10%. 0,008 - 10—¢ = 0,301 cex—1;
Qnp = 18°. (8-48)
4) Haxonum yros OTCEUKH TOKa 3MHTTEpA
0, =0 — ¢pyp = 90° — 18° = 72",

ITo rpauxy puc. 80 onpezesseM KO3QDUIHEHTH pa3JI0KEHHST UMIYJIbCa
IMUTTEPHCTO TOKa

aie) = 0,43; oy = 0,26.

5) KosduumeHT HCnosb30BaHNs KOMJIEKTOPHOrO HalpsKEHUS BHI-
6upaeM H3 COOTHOLICHUS

2P
=] - —= B
g E2 . SK * 0y ’ (8 49)

K
rie S, — KpyTH3HA JIMHHM KPHTHUYECKOTO peXXuMa Tpausucropa. [lox-
craBass B opmyay (8-49) uucnenHnle 3HAaUEHHS, MOJyUaeM

2.1
0% 05~ 07

E~1—

6) OnpenensieM OCHOBHBIE 3JEKTPUYECKHE IapaMeTphbl pexKuMa:
aMIJIUTYAy NepeMeHHOr0 HanpsKeHUs Ha KOHType

U= £| E<| = 0,97 - 20 = 19,4 6; (8-50)
aMIUIMTYy NepBOfl rapMOHHKH KOJUIEKTOPHOTO TOKa
2P 2-1
]mK|=TnK=—197—=O,IO3 a, (8-51)
NNOCTOAHHYIO COCTaBJIﬂlOHLYlO KOJIJIEKTOPpHOT'O TOKa
Fenoer =~ Iy = 2218 0,103 ~ 0,066 a; (8-52)
[¢27 0,5

MaKCHMaJIbHOE 3Ha4Y€HHE HMIYyJbCa TOKa KOJIJEKTOpa

1
e =~ = 085 — 0,206 3 (8-53)
MOIIHOCTb, pacxoayeMylo HCTOYHHKOM TOKa B Lend KOJJIEKTopa,
Py = I noer - | Ex| = 0,066 - 20 = 1,32 em; (8-54)
MOILHOCTb, pacCceHBaeMyl0 Ha KOJIJIEKTOpE
P.=P,—P=132—1=0,326m, (8-55)

YTO 3HAYUTEJNbHO MeHblIe Py yakenon = 1 6m;
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K. M. O. 10 Uenu KOJIJ'IeKTopa
= 0,76 (76%), (8-56)

9KBHUBAJICHTHOE CONPOTHUBJICHHE KOHTYypa B LENH KOJJIEKTOpa

Uk 19,4
Rpes = 'l—mKT = W~ 188 om. (8‘57)
7) Haxonum xoauuueHT ycuneHus 10 TOKY B cxeMe ¢ oflueit Ga-
30i Ha wacrore f,

%o(n)
afp = Vﬁ ’ (8‘58)
p
)
fa
rje Oow) — KO03(h(hULMeHT yCHJIEHHSl MO TOKY Ha HH3KOIl yacrore.
[MpunuMasi KoahpUUHEHT YCUJIEHUS TIO TOKY B CXeMe C OGIIHM 3MHT-
tepoM B = 20, naxomum og)
B
Qo) = 'l_i__'z 0 95.
CaieioBaTeJibHO,

o = —— 0,92,

8) OmpenensieM aMILIUTYNy NEpBOH FapMOHMKM TOKa 3MHTTEpa

/ 3
Ingt =24 = 52 ~0,1124
fp ’
9) HaxopuM aMniuTyLy UMIyJbca TOKa SMHTTEpa
Tmat 0,112
l3.make = '_O‘K = ——0,43 = 0,26

10) PaccuurbiBaeM aMnJuTyJHOe 3HaueHHe HANpPSXKEHUST BO3OYK-
IeHusa Ha 6a3e TpaH3UCTOpa, HEOOXONUMOe JJIsi OOeCHedyeHHUs: HUMIYJIbCa
TOKA 3MHUTTCPA I5yaxc 0€3 YU€Ta YACTOTHBIX BJIMAHHH

i
3.Makc
Uns = (1 —cosB,) - S’ (8-59)

rae S,— KpyTH3Ha XapaKTepHCTHKH TOKa KOJJIEKTOpa (B TeX cayyasx,
Korja 3Hauenue S, He IPHBONMUTCS B CIPAaBOYHHKE, €r0 MOXKHO
HaNTH M0 CTATHYECKUM XapaKTePHUCTHKAM TPaH3UCTOPA, MOJb-

Al
3yschb dopmyoi Sy= AU, pH Uy.» = const).
ToacraBnass B ¢opmyay (8- 59) YMCJIeHHble 3HAUYeHHs, MOJYYHM

0,26 _
Umﬁ = (l——0,3)—4,5~ 0,08 8.
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11) OnpenensieM HanpsizkeHKHe cMelleHHs HAa Gase, ofecneynBaroliee
YO/l OTCeYKH TOKAa 3MUTTEpa

Eg= E. 4 Upns 036, , (8-60)

rie E, — HanpsizkeHHe cpe3a (B TeX c/yyasx, KOrja 3HaueHue E, B cripa-
BOUHHKE HE TMPHBOJUTCSH, €r0 MOXKHO HAfTH MO CNpPAMJIEHHBLIM
BXOIHBIM XapaKTepPHCTHKaM TPAH3HCTOPA HJIK OPHEHTHPOBOU-
HO TpHHATH paBHBIM E. = — (0,1 = 0,2) 6).
13 ¢opmyasr (8-60) mosmyuaem

Es=—02+4008-03=~—0,176 6.
12) Haxonum Ko3¢hprUMEHT OGpaTHOH CBAA3M
U 0,08

KCB = U::i = —1—9,—4- = 0,004- (8‘61)

Jlnsi EBINOIHEHUST YCJIOBHs GajlaHCca aMIUIHTYJA HeOGXOAUMO, YTOGHI
1

Kca > Kes.vm = m . (8-62)
Iasi Hawero npumepa ycsoBhe (8-62) BEIMOMHAETCS, TaK Kak
1
KCB = 0,004 > T,51—88 = 0,0012

13) OnpenensieM BeNMYHHY CONpPOTHBJEHHS R LENOYKH aBTOCME-
ILEeHH

Ry =Esl, (8-63)
6.moct
rie I6 pocr — MOCTOSIHHAS COCTaBJSOUIAsi TOKA Ga3bl, paBHast
I 0,066
I6.nocr = —'%)ET— = %0 0,0033 a. (8-64)
CuienoBaTeNbHO,
_|=0176)
Rs = o035~ = 53 om.

[To ta6a1. VII Bui6rpaem pesuictop Rs = 51 om. MouHoctb, paccerBae-
Mast Ha pe3ncTope Rg, cOCTaBJIseT

Pr, = (Is.nocr)® - Rs = (3,3 - 10—2)2 - 51 = 0,005 em.

14) B xauectBe compoTHBJIEHHSI Rg MOMKHO HCIOJIB30BAaTh PE3HCTOP
tuna YJIM-0,12.

15) MupykruBrOCTh Apoccenss L,, B uenu 6asbl TPaH3MCTOpa pac-
CUHTBIBAETCA MO (OpMy.Je

2

Ly=_8 7Dt | (8-65)

a
P Cﬁ.a
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rie Ay, — MakCHMasibHas paGouas JIJMHA BOJIHBL TeHepaTopa, &;
Cs.5 — eMKOCTb MUTTEPHOIO Mepexola TpaH3UCTOpa, ng;
L,, — B MHKDOreHpH.
O6b1uHO B cipaBouHHuKax 3HayeHue Cg, He NpuBOAMTCA. IlpuHHUMas
Cs.s = Cox = 200 n¢p, a taxxke Ay = A, = 50 u, noayuum

. 502
L 4.5

1p = _5(-)6—— = 50 mKen.

16) Haxonum emkocThb pasiesuTtenbHOro kKouuencatopa C,
Cp, = (10+20)Cs.5 . (8-66)
[Tonaras Cs, = Csx = 200 n¢p, nomyuum
Cp= 20 - 200 = 4000 ng.

ITo Ta6a. 1V BriGupaem kougencatop C, tuna KI-2 emxoctsio 3900 ng.

17) PaccuutsiBaeM eMKOCTb KOHILEHcaTOpa 6/I0KHPYIOIIEro HCTOUHUK
nutaust Cp =~ 80 Ay, 17 Hamero mpumepa Ay = A, = 50 M.
[Moatomy Cp = 50 - 50 = 2500 ng.

[To Ta6a. IV BeiGupaem konfencarop tuna KJII-2 emxoctbio 2700 ngp.

3. Onpegensem napamerps! KOHTYpa. [Lasi pacueta mapaMeTpoB KoJ-
JIEKTODHOIO KOHTYPa M €ro CBsI3H C TPAH3HCTOPOM MOXKHO NPHMEHUTb
METOJbl, MCNOJb3yeMble B JIAMIOBBIX FeHEpaTopax.

1) 3apaemcst 106poTHOCTbIO KOHTYpa Q = 120.

2) Ilo npuGauxenuoi popmyJie C, = (1 =-2) A, HaXONUM OpPHEHTH-
POBOUHOE 3HaueHHe oblIell eMKOCTH KOHTYpa

Co=~2 - 50 = 100 ngh.

C yueroMm BHOcHMOi eMkocTH (nopsiaka 50 ngh) no ta6a. IV BeiGupaem
KOHTYpHHEI# KonJeHcatop C tuna KJI-1 emxocteio 51 ngh ¢ paGounm Ha-
npsaxenueM 100 6.
3) PaccuuthiBaeM HHAYKTHBHOCTb KOHTYpa
Ay 50
—0 282 - —1gg” = 7,05 mKen.

4) OnpesesisieM BOJIHOBOE COMPOTHBJEHHE KOHTYpa

/77,05
100

o= 10° =265 on. (8-67)

L: = 103l/

5) Haxomnm conmpoTuB/ieHne notepb KOHTYpa

_ P _ 265
RK = ? = 1o ~ 2,28 oM (8'68)
6) COHpOTHBJTEHPIe, BHOCHMOE B VOHTyp, COCTaBJIsAeT
Ry = Ry 1 = 2,28 . W = 0,57 om. (8-69)
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7) ConpoTuBseHne KOHTypa C yuetoM R,
R =R+ Ry, = 2,28 + 0,57 = 2,85 on. (8-70)

8) OnpezensieM aMOJUTYLy KoJeGaTeNbHOrO TOKA B HArDYKEHHOM

KOHTYpe
2P 2.1
ImH.K= ‘/ Rl,( = ‘/—m = 0,84 a. (8'71)

Puc. 85. Cxema TpaH3HCTOpHOro reHepaTtopa
(k npumMepy 24).

9) Haxonnm BenM4MHY MHAYKTHBHOCTH CBSI3H KOHTYpa C KOJIJIEKTO-
pPOM TpaH3HUCTOpa

v -1
T+ Kes ¢ = T3 0004

10) OnpenensieM BeHUMHY MHAYKTHBHOCTH CBSI3U KOHTypa ¢ 6a3oil
TpaH3HCTOpa

LG.CB = LK.CB . KCB =1 7 . 0’004 = 0,028 MK2CH. (8'73)
CocraB/isieM cxeMy paccuuTaHHOro reneparopa (puc. 85).

LK.CB =

- 7,05 = 7 mKen. (8-72)

FNIABA 9
FEHEPATOPbLI THUNA RC

9—1. OBWHE CBEJREHHA

[TpumeHeHne reHepaTopoB ¢ KoJieGaTebHBIMH KOHTYpamHu (tuna LC)
JJIs TeHepUpOBaHUs KoseGaHuit ¢ wacroramu MeHbule 15—20 key 3a-
TPYJHEHO H HeyJIOGHO H3-3a POMO3JKOCTH KOHTYPOB. B HacTosiuiee Bpe-
Ms IS 3THX Lesell IIUPOKO MCNOJB3YIOTCs reHeparopnl Tina RC,
B KOTOPBIX BMeCTO KoseGaTesJbHOro KOHTypa MpHMEHsSIoTCs u3bupa-
teqbHble RC-puabtpel. I'enepatopet Tuna RC MOryT reHepHpoBaTh
BeCbMa CTaOWJ/bHbIE CHHYCOHJa/bHble KOoJeGaHHs B CPaBHHTEJbHO LUH-
pOKOM JManas3oHe YacTOT OT JOoJefl repua 1o coreH Kusorepu. Kpome
TOTO, OHH UMEIOT MaJible raGapuTHl 1t Bec. Han6oJee nosHo npenmyiecTsa
reHepaTopoB THna RC nposiBASIOTCA B 06/1aCTH HH3KHX YacTOT.

bBJiok-cxeMa mnpocrefiliero OXHOKacKajHOro reHepatopa CHHYCOH-
InanbHBIX KoJeGanuit Tuna RC npusefeHa Ha puc. 86.
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Ycunurens crpoutcss mo OOBIYHON PE3HCTHBHOI CXeMe Ha JiaMmme
Uy TpaHsucrope. s caMoBO30YKAEHUS] YCUIHUTENs, T.e. AJIs NpeBpa-
LIEHHS MNepBOHAYaJbHO BO3HUKLIMX KOJe0aHUH B HesaTyXxawoliue, He-
0GXONUMO Ha BXOJ YCUJIUTEJISI TONABATh YaCTb BBIXOLHOTO HampsiKeHUs,
NPeBLILAIOMYI0 HJAH PaBHYIO MO BeJHYHHE BXONHOMY HaNPSIKEHUIO
U COBIMAJAOILYIO C HUM 1O (a3e, UHBIMH CJIORAMH, OXBATUTb YCHJ/IHTE/b
TNOJIOKUTEIbHOH O6paTHON CBA3bIO JOCTaTOYHOH TrayOuHbl. Ilpu Hemo-
CPeCTBEHHOM COeIMHEHUU BbIXOla YCUJIUTEJISI C €r0 BXOLOM NPOHCXOTHUT
camMoBO30y:KeHHe, OfHaKO (hopMa reHepUpyeMbIX KosleGaHUH OyJeT pes-
KO OTJIMYaThCsi OT CUHYCOUZAJBHOH, MOCKOJNBKY YCJOBHUS CaMOBO30YXK-
JeHyst OyLYT ONHOBPEMEHHO BBHIMOJNHATBCA /IS KOJeOGaHHH MHOTUX 4a-
cror. [ns nojyyeHus CHHYCOHU-
JaJdbHBIX KoJeGaHHH HeoOXOAUMO,

L - J YTOGH! 3TH YCJOBHS BBIIOJHSIHUCH
O‘Z,’éf,%f,',‘ﬁf:‘w U,wa"%’,’,‘j%’“‘”” %| TOMbKO Ha ONHOH oOupeje/eHHOM
YacToTe M Pe3KO HapyIaJuCh Ha

] BCeX APYrUX YacTorax. Jra 3aja-

Puc. 86. Biok-cxema opHokackagsoro 14 PEHIAETCs C MOMOILBIO ¢asospa-

reHepatopa CHHYCOMJA/NbHBIX KoseGa- LIAIOLIEH LEMOYKH, KOTOpasgd HUMEeT

unit Tuna RC. HeCKOJIbKO 3BeHbeB RC U CHYXKHT

AN ToBOpoTa (ha3bl BBIXOAHOIO

HanpsikeHus ycuaureas Ha 180°. Mamenenue ¢aswl 3aBHCHT OT yHcsa
3BeHbEB N U PaBHO

180°
=, (9-1)

n

B cBsizu ¢ tem, uto oo 3BeHo RC usmensier a3y Ha yroa ¢ << 90°,
MHHHMaJbHOe YHCJIO 3BeHbeB (hasoBpatiaouieil uenouku 1 = 3. B npak-
THYECKHX CXeMaX OJHOKAaCKaJHbIX FeHepaToOpoB OOLIUHO HCHOJB3YIOT
TPU MJM YeThlpe 3BeHa.

Ha puc. 87 usofpakeHbl THINOBBIE CXEMbl TPEX- M UETHIPEX3BEHHBIX
(hasoBpataromuX nenoyek. s sTHX THIOBBEIX CXeM B Ta6J1. 14 npuBejeHs!
¢GopMynbl 4acTOTBI f, TeHepHPyeMBIX CHHYCOHJAJbHBIX KoJeGaHui,
npu KOTOPO# HanpsixeHus Ha Bxofe U, u Boixone U, dasoBpamatorei
LeNOYKH CABHHYTHI o ¢ase Ha 180°. B sroit ke Tabauie AaHBI 3Haye-
HUs 3artyxanus N = -z—;, BHOCUMOro nemnoykod RC MOJ0KUTEJIbHOH
00paTHOH CBA3M.

SeMeHThl (a30BpALAIOUMX LENOYeK OOBIYHO BHIGUPAIOT TAKUMH,
uyToObl Bce RC-3BeHbsl CO3JaBa/ju [Js BO30GYKIaeMBIX KoseGaHUil va-
CTOTHI f, ONHHAKOBHIi (a30BbIi CABUT. ITO HMEET MECTO IPH ONMHAKO-
BBIX MOCTOSIHHBIX BpeMeHH T = RC BceX 3BeHbEB.

Cnepyer orMeTHTh, 4TO (hasoBpawaioumue RC-UEMNOYKH C OAHHAKO-
BbIMHM 0 BeJHUYHMHE 37eMeHTaMH R ¥ C B KaKIO\l 3BeHe HEeONTHMAaJbHbI
C TOYKH 3peHHs yC/J0BHH paboThl reHeparopa. Takoi BbIGOp 0OYCJIOB-
JIeH TJIaBHBIM 06pasoM ynoOCTBaMH pacuera H KOHCTPYHPOBAHHS TeHe-
patopa. boJee pannona/jbHO 3/1eMeHThl 3BeHbeB RC-uenouek (puc. 87)
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BBIOMpATh TakK, YTOOBI COMPOTHBJEHHE Ka’KAOro MOCJAENYIOUIero 3BeHa
6b1710 B m pa3 6oJblile CONpPOTHUBJIEHHS Mpelblnylero 3sena (R, mR,
m*R u T. 1.), a eMKOCTH 3BeHbeB BO CTOJbKO XK€ pa3 yMeHbLIaJsHCh
Ce\
m m
BHOCHMOe RC-1enoyKkaMil, 3/J€MEHTBl KOTOPbIX BBIGpPAHBI MO Nporpec-
CIIBHO#I 3aBHCHMOCTH, 3aMETHO yMeHblIaeTcs. JTO O3HauaeT, YTO AJs

u 1. &.). O6biuHo BhIGHpatoT m = 3-=5. 3atyxaHue N,

’

G G Cs G G, 0y ¢

T | | ?
U R R AR/, lt/' R Rz R Ry i’z
) e i)

R, R, R Ry Ry Rs i,

1

u', qI c,I &= U 4 CrI L’zI @I C4Illz
0 S O B B

Puc. 87. TunoBble cxenMbl TPEX3BEHHBIX U YeThIPEX3BEHHBIX (hasoBpalLaw-
IIMX HernoyYex.

)

yJIOBJIETBOPEHHUSI yCJIOBHs Gajsauca amnautyn (K > N) Bennuiixa tpe-
Gyemoro Ko3uuHeHTa ycu/eHHs Kackaga K TakxKe COOTBETCTBEHHO
[OHMIKAeTCs .

CrienyeT OTMETHTb, YTO B pacyeTHble (POPMYJIbI YACTOTHI FeHepHpYe-
MbIX KoJsieGauuil (Tabs. 14) npu HUCMOJAb30BAaHHK MPOTPECCHBHBIX LEIO-
YyeK cJieflyeT NpeAcTaBJasATb 3HaueHHe R; nepBoro RC-3Bena.

[as ymeHblieHHsi WIyHTHpYIollero JeHctBus ha3oBpallaiouled Le-
MOUKH HA Harpy3oyHoe CONPOTHBJEHUE YCHJUTEJNbHOrO Kackala HeoB-
XOANMO CONPOTHBJeHHe R, BHIOUpaTh 3HAUYUTEJbHO GOJbIIHM (B 5—
10 pas), yeM conpoTHBJ/IEHHE AHOAHONH HATPY3KH JIaMITbl UJIH CONPOTHBJIE-
Hlie KOJIJIEeKTOPHOH Harpy3KH TpaH3uCTOpA.

Ha puc. 88 npuBeseHa onHa 13 pacrnpoCTpaHEHHBIX CXeM OJHOKAC-
kajpnoro rereparopa tina RC c¢ ¢asoBpauaiomeii 1enovkoil.

I'enepaTopHylo /1amMmy HeOoGXOOUMO BBIGHPATb C BBICOKHM KO3(-
(HUMEHTOM YCHJEHHS [ H MaJjbiM BHYTPEHHHM CONpPOTHBJEHUEM R,
T. €. MpeArnouTeHHe cJefyeT OTAaBaTh JaMnaM ¢ GOJbLIOH KpyTU3HOM S.
[IpiveHeHlle MEHTOLOB He Becerja KesaaTesqbHO, TaK Kak MPH 3TOM s
VMeHbLIeHHS IIYHTHPYIOWero jeiictBus asoBpalatoulefi 1enouyxku
Ha aHOJHYIO HArpy3KY MPHXOLHTCH YBeJUUHBATL COMPOTHBJEHHA R,
R, n rtak najee asoBpamalome uenoukd. [lostomy uaile HCMOMb-
3yloTcst TPHOAbI. B ciyyae mnpuMeHeHHs ABONHOrO TPHOAA BTOPYIO
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MOJIOBHHY J1aMMBI 1e/1ecCO06pa3Ho HCMO0/1b30BaTh B KayecTBe KaTOAHOrO
NOBTOPHTeJISI, KOTOPBIH He AaeT yCHJEHHS, HO o0./1ajaeT Go/bLUMM BXO]-
HBIM COMPOTHBJEHHWEM M LOMYyCKaeT MaJioe COMPOTHBJEHHE HArPY3KH
Ha aBTOreHepaTop.

Tabauua 14
Mopmynbl anA pacueTta reHepartopos tMna RC
T . 3aTyxaHue
nll:mdlz?; Bﬁ:_ 3:;:::; Yacrora fp =1
MOUKH Us
1 0,065
3 =——— e 29
N o= %ayTrRe = RC
1 0,133
6 4 o T RC 18,4
2n]/f7-RC
Ve 0,39
s 8 fo="3xrc = RC 29
V7
7 0,193
2 4 fb=3xRC="RC 184

Jns ynydiieHust GopMBl reHepHUpyeMBIX KoJeGaHHil Ha CeTKy JaM-
nbl NOJAETC OTpHLATe/]bHOE HANPSAXKEHHe CMeLIEHHsI, KOTOpOoe COo3/a-
eTcsl Ha KaTOXHOM pe3ucTope R,, 3a6/0KHPOBaHHOM KonjeHcaTopom Ci.
Huorna pesucrop R, He GJOKHUDPYIOT KOHIEHCATOPOM M OH CJIYKUT 3Jle-

Puc. 88. OpnHokackanHblii rexepatop thHna  Puc. 89. Cxema ananasoHHoro renepa-
RC ¢ ¢dazospauaiomeil LEeMOUKOH. topa TiHna RC ¢ noreHHoMeTpIueCcKoil
HaCTPOHKOH.

MEHTOM OTpHIATe/bHOH oGpaTHOM cBsI3H. B 3TOM caydyae 1Jsa moabopa
ONTHMaJIbHOTO PeXXHMa pe3ncrop R, GepyT moacrpoeuHoro Thna. C.e-
JyeT OTMeTHTb, YTO MPH IICHO/Ib30BAHHI OTPHUATE/bHON OOpATHOIl CBSi-
34 KO3(DHUHEHT yCHJEeHHA Kackaja LOJIKEeH 3HaulTeJbHO NPeBbiliaTh
BeJUUlIHY 3aTyxaHus N, ykasaHHyio B Taba. 14. Ecamn ato ycaosue ne
BBINIOJIHSIETCA, TO MpPH BBeJeHHI OTpHLATE.JIbHOI OGpaTHON CBsI3l re-
HepaTop He BO30YXKAAeTCsl.
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Onnokackajguble reHepatopbl Tuna RC c asoBpauamomeii uenoy-
KOH B OCHOBHOM ICIOJIb3YIOTCS1 [J1s1 NMOJYy4YeHUs: (PUKCHUPOBAHUBIX ya-
cror. IIpu HeOGXOAMMOCTH YaCTOTY reHepaTtopa MOMKHO H3MEHsSTb pe-
TYJMPOBKOH BeNH4YMHbI JIO00ro U3 3jaeMeHToB R miu C ¢asoBpauiatomeii
IIEMOYKH, HO 3TO CONMPOBCKAAETCS 3aMETHBIM H3MEHeHHeM aMIIJNTY bl
re HepupyeMbIX KoJseGaHHUii.

Jnanasounnsie reseparopsl Tina RC OObIYHO BBHITOJHSIOTCS MO JABY X~
Kackaauoi cxeme. OIMH M3 BO3MOXKHBIX BAPMAHTOB TaKOH CXeMbI C MO-
TEHUHOMETPHYECKO! HacTpOHKOH mpuBeleH Ha puc. 89. I'eneparop co-
IeP>KHT JBA YCUJMTEJbHBIX KackKaja Ha pe3ucTtopax. Mexay BbIXONOM
BTOPOr0 H BXOLOM [€PBOrO KacKaja CYHUIECTBYeT MOJIOKHTeJbHas 06-
paTHasi CBsi3b, 0O0ECIE€YHBAIOIlAs CaMOBO30YKIeHHE CXeMbl Ha TpeGye-
Moii wactore. llenb nmosnouTteqbHOH OGPAaTHOH CBSI3M COCTOMT M3 ABVX
BeTBeil. DseMenthl seBoit BeTBU (Cy, R, R|, C|) BbIOHpalOTCH H3 yCJIO-

BHsl MOJIyYeHHs] HAHMEHbIIE[l YacTOThl f,, @ 3JeMeHTbl NpaBoii BeTBH
(Cy, R,y R,, C,) mOMXKHBI yNOBJETBOPSATH YCJIOBHIO MOJNYYEHHS! HAUBBIC-

illell YacTOThl AManasoHa f,. YnpasJasiowas ceTka NepBOi JaMibl reHe-
patopa COeJUHSETCS C MOJ3YHKOM IOTeHHHOMeTpa R, BKJIOYEHHOrO
MeJKJy CPeAHHUMHM TOYKaMH JeBOH M mpasoit BetBeH. Ilpu HaxoxxneHuu
NOJI3YHKa B KpaifHeM JIeBOM (10 pHCYHKY) TNOJNOXKEHUH reHepaTtop GyueT
reHepupoBaTh KoJieGaHus YacTOThHl f,, a B KpailHEeM MpPaBOM MOJOXKe-
HUM — KoJeGaHusi uacTothl f,. [Ipu mnepemeienus NOJ3yHKa cJeBa
HanpaBO YacToTa leHepHpYeMbIX KOJNeOaHUH NJIaBHO H3MeHsieTCd OT
3HaueHus f, MO 3HaueHus f,. (YCTaHOBJEHO, UTO MPHU JUHEHHON H3Me-
HEHMH CONPOTUBJEHHS MOTEHLHOMeTpa R, uacTotra MeHSIeTCA [0 JIora-
pudmMHYecKoMy 3aKOHY U HAa060poT). B 3aBHCHMOCTH OT BBIGPAHHBIX JaH-
HBIX JIEBOH U NpaBOi BeTBell LenH IOJOXHTEeJbHOH 00paTHOil CBS3H
YaCTOTHBIM JHANa30H MOXKeT ObITb YCTAaHOBJICH B JIIOObIX TpeOyeMblX
FPaHUlAX BNJOTb 10 NMEPeKpPbITHS BCeX 3BYKOBHIX 4actoT. OGBIUHO co-
NIPOTHBJICHUSI PE3HCTOPOB, BXOAAIIMX B lENb MOJOXHTEJbHOH o6par-
HOM CBfI3M, BBLIOHPAIOTCS OJMHAKOBBIMH

Torpa xongencaropsl C; = C; u C, = C, MOryT GbiTb HaiileHbl W3
COOTHOLUEHU

1 0
17 2 fy-R’ (9-3)

' 1 )
C,=Ci= 5 - (9-4)

a5 UCKJ/IIOUEHUA B3aHMHOTO BJHSIHUSI MEX]Y JIeBOi H IPaBOH BETBSIMU
LeNH NOJOXKHUTEbHOH 0OpaTHOH CBSI3M CONPOTHBJ/IEHHE MOTEHLHOMETpa
R, 1OMKHO ObITb 3HAYHTE/]BHO GOJIBILE CONMPOTHUBJEHHS R

Ry= (5= 10)R. (9-5)
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Ins ynoBneTBopenus yc/aoBHsi GaJjaHca aMIVIUTYI, Kak H3BECTHO,
HeO0XO4MMO KOMIEHCHPOBAaTb 3aTyXaHHe CHTHA/a B LeNH MOJOXKHUTeb-
HO{ 0OpaTHOi CBSI3H COOTBETCTBYIOLLIKM YCHJIEHHEM.

Pacuersl mokasblBaoT, 4YTO MHHHMMaJbHOe 3aTyXaHWe B LelH [OJO-
JKUTeNbHON 06paTHON CBsi3H, NpHBefeHHO! Ha puc. 89, N = 3. Ito 03-
HayaeT, YTO MHHUMAJbHBIA KO3(D(PHLUHEHT yCHAeHHs1, TP KOTOPOM YAO-
BJIETBOPsieTCsl yCJ/IOBHE 6alaHCa aMIJIMTYA, TaKxkKe LOJKeH ObITb paBeH 3.
Ho ofuwuii KoagphuuueHT ycuJaeHUsT JBYXKAcKajHOTO YCHJIMTENs T[O-
pasno Goabiue 3. [TosTroMy Ha ceTky J/, nmonapaer oyeHb 6OJbLLICE Ha-
Npsi’)KeHHe, KOTOpoe MNeperpyxaeT Jamny I BbI3bIBAeT CHUJIbHBIE HeJH-
HeliHble McKaxkeHusi. s yMeHbleHHS HeJHHEHHBIX HCKaXKeHui H
NOBBLILIEHUS YCTONUHBOCTH paCoOThI FeHepaTopa B ero CxeMy BBOIUTCA OT-
punaresbHast o6paTHasi CBfi3b ¢ KO3(ppULUEHTOM [ HEMHOIO MEHBLIUM

1
— Ecmn p = — 10 otpuuatesbnas o6paTHas CBA3b NOJHOCTBIO KOM-

NeHCHPYEeT NOJIOXKHUTeJbHYIO U FeHepalusi He BO3HHMKaeT.

Lenb oTpulaTenbHOll 06pATHOM CBsI3H, COCTaBJEHHasi U3 PE3HCTOPOB
R, R, u R,;, 06pasyer jilenuTeJib BEIXOLHOrO HanpsixkeHusi. C peaucropa
R,;, BKJIOYEHHOTO B lLieNb KaToja JaMibl JI,, Ha CeTKy 3TOH JlaMibl M0-
JlaeTCst HanpsiXeHWe OTpHllaTe/bHOH ob6paTtHoil cBsizu U,. Benuuuna
Hanpsikenusi U, peryaupyercs NOACTPOEUHBIM PE3HCTOPOM R ;.

[lns aBToMaTHYecKol CTaGM/M3aLMH aMIJIUTYAbl BBIXOJHOIO Hamps-
JKeHHsl IPH H3MeHEeHHH YacTOThl FeHepaTopa, HanpsAxKeHUst MHTAHUA WU
Harpy3ku OIMH H3 PEe3HCTOPOB liend OTpHUATeJbHOI OCpPaTHOH CBA3H
6epercst HesmnHelHbIM. C 3TOfl LeJIbIO BMECTO pe3uctopa R, MOXKHO BKJIIO-
YHTb JIAMINOYKY HaKaJuBaHus MOMIHOCTbIO 10—20 ém Ha HamnpsKeHHe
110—220 6, BmecTO ke pesucropa R,, OGLIYHO HUCHOJb3YeTCs TepMope-
sucrop. Toria npu yBesuueHHH BBIXOJZHOIO HANpsi?KeHHsi BO3pacraeT
TOK B LeNH OTpHLATe/IbHOH OGpaTHOH CBsI3U. TO NPHBOLHUT K yBeJHUe-
HHUIO CONPOTHBJIEHHS JIAMIOYKH HAaKaJMBAHHS HJM YMEHbIUEHHIO CO-
NpPOTUBJIEHHS] TepMope3nucTopa. B o6oux ciyuasx Bo3pacreT Hampske-
Hue U, B pe3yJibTaTe 4ero yMEHbLIUTCsI HANpPsi2KeHHe Ha CeTKe JaMIbl J] ,
a’cnelloBaTeJIbHO, YMeHbLIHTCS M BHIXOLHOE HanpsikeHue. Ecau ke B cu-
JIy KaKHX-1HOO0 NPHUYNH aMNJIUTYAA BBIXOAHOTO HANPSAXKEHHUsST NOHU3UTCH,
TO JleficTBHE OTpULATeNbHOH OGPAaTHON CBSA3U NpPHUBEJET K IOBBIILIEHHIO
Hanpsaxenus U, 1104TH 10 NepBOHAYAJIbHOrO 3HaUeHHs . Peryaupyioimee
IeHCTBHE JIaMNOYeK HaKaJHBAHHS 3HAYMTEJbHO MeHbIlie, YyeM peryJH-
pyoliee nefiCTBHE TepMOPE3HCTOPOB, NO3TOMY B COBPEMEHHBIX CXeMax
RC-renepatopos NpelMyLIeCTBEHHO HCHOJb3YIOTCS TePMOPE3HCTOPHI.

Crabunusupyioliee IeficTBIe OTPHLATEJBHON OOGPATHOI CBA3H CKa-
3bIBaeTCA TeM CHJbHee, yeM GoJblie o6l KO3(dHIICHT yCUIEHHS YCH-
JIUTEJIbHBIX KacKaJoB.

ITpu pacuete ueneii OTpHUUATEJbHOIl OGPAaTHOH CBsI3H JIAMIOBBIX
RC-renepatopoB HeOGXONHMO HMeTb B BHIY CJelyIOUlHe COOGpaKeHHs:

1. lns ycTpaHeHHs BJAMSIHHS CJyYailHbiX KOjJeGaHHii TeMIepaTypbl
Ha 4acTOTY Il aMIVINTYAY HanpsKeHud reHepaTopa B LieNsiX OTPHLATENb-
HO{1 00paTHOIl CBSA3il HCMNOJbL3YIOT TOJbKO BaKyyMiipOBaHHbIE TepMope-
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ancropel (tuna TII), KOTOpEIe OT/IMYAIOTCS LOCTATOYHO GOMBUION HHep-
el K M3MEeHeHHIO OKpYIXKAloIeH TeMIepaTyphl.

2. Pa6oyasi Touka TepMOpesuCTOpa NO/IKHA ObITh BhIOpaHa TaKiM
ARy
I
HanGoJipliledl 10 a6CoJIIOTHOH BesuuHe (R, — CONpOTHBJ/EHHE TEPMO-
pesncropa; [, — pabounii TOK TepMmopesucTopa).

Xapakrepuctiki R; = f (/;) aas tepmopesucropos Thna TI16/2
1t TT12/0,5 npusenensl Ha puc. 90.

[Tpy BrIGOpE peKHMa TePMOPe3HCTOpPa CJENYET YUUTHIBATH, YTO LEMb
OTpHUATeNbHOH 06paTHOIl CBA3H ABJAETCs, N0 CYIECTBY, OCHOBHOH Ha-
IPY3KOil BLIXOAHOIO Kackaja reHepa-

TOopa. B CBsI3M C 3TUM BO3MOXKHOCTH  RrkoM
yBeJnueHus1 Toka [, OObIYHO orpa-

HIIYeHBl He TOJIbKO JAHHBIMH CaMOro 6 \
TEpMOpe3ucTopa, HO M MapaMeTpami \
BBIXOJHOTO Kackaja. O6biuHo pa6o- \ \
YHil TOK TEepPMOPE3UCTOPA BLIOHUPAIOT 4

B npenenax ot 1 10 3 ma. \ AN
N,

006pa3oM, UToObl KPYTH3HA XapaKTEPHCTUKH 6bl71a IO BO3MOXKHOCTIH

OcHOBHbIE MMapaMeTphl  HEKOTO-
PBIX TEpPMOPE3HCTOPOB, HEOGXOAHMbIE 2 X
IJIs1 pacueTa leneid OTpHLATE/bHOMH
0o6paTHOH CBfI3H, MOI'YT OBITb OMNpe- ,
Jenenbl no Ta6a. 15. Y ! 3 Inma

3. Ec Mo TexHUYeCKUM Tpe6O-  pyc. 90. Xapaktepucruki Ry = f (/1)
BaHHAM K MPOEKTHPYEMOMY TI€Hepa- s Tepmopesucropos tuna TI16/2 (1)
TOpY HEOGXOAMMO MOJYYHTh HANpsi- u TI2/0,5 (2).

JKEHHe Ha BBIXOJiE, [MpeBHILIAOLIee

npenes CTaGUMI3aLUH HANpPsiXKEHUsi BBIGPAHHOTO THIA TEPMOPE3HCTOpa,
TO 1OCJELOBATEJbHO C TEPMOPE3HUCTOPOM BKJIIOYAIOT HEOOJIbIIOE COMpPO-
THBJIeHHE R ;, KOTOpPOE racut Ha ceGe H3JHIIHee Hanpsi>KeHHe 1l OrpaHu-

[ —

~

Ta6mnuwma 15
MapameTpbl HEKOTOPbLIX BAKYYMUPOBaHHbIX TEPMOPE3UCTOPOB

JonycTimast
Tun Tepmope- | OOWHit npe- | Cpanyuii pa- | Padouas oG- KpaTKoBpe- TMocrosiHnas
sHeTOpa et CTabWAN: | Gouuii Tok, aa | BACTB N0 TOKY, | MeHnan nepe- | phovenn. ce,.
3auuH, 6 Ma rpyska rno
TOKy, Ma
T112,0.5 1,6—3,0 0,5 0,2—2,0 4 45.0
TI22 1.,6—3,0 2,0 0,4—6,0 12 25,2
TI16,2 4,8—7,8 2,0 0,4—06,0 12 42,8

unBact ToK /. HMcrmoab3ys B kauectBe R,, MOICTPOCUHBIi pestctop,
MOZKHO peryJ/iipoBaTh BbIXO1HOE HalpsKeklle TeHepaTopa MNpll CMeHe
TEPMOPC3IICTOPOB, a TakxXKe, Kax ObL10 YKazaHo BbILLUe, pery.ipeBaTs
FIVONHY OTpHLATEJNbHOI 0GpaToil CBs31l, A06IBasiChb VMCHbUIEHIs 1io-
JHUCHNBLIX HCKAZXKCINT H TOBBILIEIsT VY CTOMYIBOCTII CXCibI.
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CxeMbl TpaH3UCTOPHBIX RC-reHepaTtopoB aHAJIONHYHBI JaMMOBbIM,
ORHAKO MPU MPOEKTHPOBAHMH lernefi 06paTHON CBsI3M /s TeHePaTopoB
3TOro THMA HeOOGXOAMMO YUYHTHIBATb OCHOBHYIO OCOOEHHOCTb TPAH3HUCTO-
POB — CPaBHHTEJbHO HEBbICOKOE H HeCTabHJbHOE BXOJHOE COMPOTHB-
JeHne.

Jsi ofJjerueHus BbIMOJHEHHS] YCJOBHH CaMOBO3OYKAEHHs B YCH-
JHTeJe OOBIYHO MPUMEHSIOT ABAa Kackala: mepBblii paGoTaer B pexiiMe
3MHTTEPHOrC MOBTOPUTEJs H MO3TOMY o6jajaer GO/bLUINM BXOAHBIM CO-
NPOTUBJIEHHEM, 4 BTOpOi BKJ/IOYAeTCs M0 CxeMe C OOLIMM 3MHTTEPOM.

B kauectBe npumepa Ha puc. 91 npuBeleHa cxemMa TPaH3UCTOP-
ioro RC-reHepaTopa HH3KOH YacTOTBl ¢ (PMKCUPOBAHHOH HACTPOHKOI.

Pacuer smo6oii cxembl RC-rene-
paTopa CBOOUTCA K ONpEAeJIeHHO
mapaMeTpoB CXeMbl yCHJHTess, obe-
crneynBaollero tpebyembiil  KO3(hpH-
LHEHT YCHJIEHUS H MMHHMAaJbHble He-
JiHeHHble HCKaXKeHHs1, H BHIOOpY 3Jie-
MEHTOB (pa3soBpallalolMX LEeNoYek,
a TaKxKe 3JIeMEHTOB Lened IOJOKH-
TeJIbHON U OTpuLlaTesbHOH 06paTHOH
CBSI3H.

Puc. 91. CxemMa TpaH3UCTOPHOTO re- Pacuer J1amiioBoro i Tpausu-
HepaTtopa HM3KOli 4acToThl C (pUKCHpPo- CTOPHOTO PE3UCTUBHBIX YCHJHTEJEH
BaHHOH HACTPOHKO. NIPOU3BOJHTCS OObIYHBIM  NyTEM

{cM. paspen II). OrmeTyM JMlIb, 4TO
B cxeMe puc. 89 115 NOJYYEHUsS] BBHICOKOTO KO3(pHUMEeHTa YCHJCHHS
B KayecTBe JiaMilbl /I, Lesecoo0pasHo UCHOJb30BaTh BHICOKOYACTOTHBII
nentox (6)K3I1, 6)K4 u 1. n.). Jlamna JI,, pa6oraiowasi npu L0CTaTOYHO
GoJIbILON aMIJIUTY/e KoJebaHuii, 6epercs U3 rpynibl BHIXOAHBIX NEHTO-
noB HaM Tpronos. Muoraa ob6a xackaja reHepatopa BbINOJIHSAIOTCA Ha
IBOHHOM TPHOJE C MOBLIEHHEIM 3HaYeHHeM Ko3(hduleHTa YCHJIeHHs |
(6H1I1, 6H2IT u np.). Cnepyer o6paTuTh BHUMaHHE W Ha BHIOOP €MKOC-
Teil pasieuTeNIbHbIX KouaeHcaTopoB Cp; u Cpy. L5 TOro 4TOGH! KOHAEH-
catop C,; He BHOCHJI 3aMeTHOro (ha3oBoro CABHra npu mnepejaye Hanpsi-
JKeHHs OT IIepBOro KackKajla Ko BTODOMY, €ro COMpOTHBJEHHe B Mpe-
JeJlax BCero YacTOTHOTO A{anasoHa JOJKHO ObiTb BeCbMa MaJbiM IO
CPaBHEHHIO C conpoTHBaeHHeM yTeuku R, (npu R, nopsaka 1 Mom yaos-
JeTBOpUTE/IbHON siBJAseTcs Besmyuna C, = 0,11 mxg).

EmkocTHoe conpoTuB/enue Kohaencatopa C,, A0AXKHO ObiTb 3HAUII-
TeJIbHO MeHbllie COMPOTHBJ/RHHSA LeNH OTpHLAaTe/]bHONH OOpaTHOH CBS3H.
OO6bluHO cymMMa conpoTHBaeHHH Ry, R, U R,; He npeBbilIaeT HeCKOJb-
Kux Kusoom. [Toatomy kongencatop C, 10/KEH HMETb €MKOCTb HE HHKe
5—10 mxd.

[Ipu pacuete 3seneHTOB cxeMbl pic. 91 conporusaenne R dasospa-
[ammeil 1enoyki caefyer BbiOHpaTb B 2--5 pas MeHblle BXOLHOIO
conpoTHBeHHs1 TpaHsucropa Ty. [IpH 3TOM pexxiiMHBIe 1I3MEHeHHs BXOA-
HOTO CONPOTHBJ/EHHs TpaH3HCTOpa OyAyT He3HAYlTebHO BJHATH Ha
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4acTOTy reHepupyeMmbix KoseGanuil. ConmpoTHBJIEHHEe HAarpy3KH BHIXOJ-
R
HOro Kackala R, GepyT mopsika ———.

9—2. NPHUMEPbLI PACHETA
FrEHEPATOPOB THUNA RC

Mpumep 25. Pacuet namnosoro rewepartopa
tuna RC c duKcHpoBaHHOW HACTPOWNKOI

3adanue: Paccuumame eenepamop muna RC ¢ pasospawjaroweis ye-
nouxoii Ha mpuode 6C6B 041 noayuenus curycoUOQrbHbLX KOACOAHUL Ha-
cmomoit f, = 1000 ey.

nNoOPAAOHK PACHETA

1. BriGHpaeM cxeMy reHepaTopa C yeThlpeX3BeHHOH (ha3oBpalaroniei
genoukoit (puc. 87, o).

2. ITo Taba. XX HaxoiuM HeOoOXOAHMBble JIJi pacueTa JIaHHBIE
aamnel 6C6B: R; = bkom; p = 25, U, = 1206; I, =9 ma; E. = —28.

3. Bri6upaeM conpoTHBJIeHHe aHOAHOH Harpy3ku R, mo d¢opmyJe

R,=(@2—=5)R,. (9-6)

[Npunumaem R, = 3R, = 15 kom, 4TO COOTBETCTBYET 1IKaJ€ HOMIIHAMb-
HBIX 3HaueHHi pesucropoB no Tabs. VII. Momnocts, paccenBaemas
pesucTopoM R, npy BeJHYHHE aHOAHOrO ToKa saMmnel [, = 9 ma, coctaB-
aser

Pg = IZR,=(9- 10-%2- 15 10° = 1,2 em.

B kauecTBe R, MOXHO HCNoJb30BaTh pe3uctop THma MJIT-2.
4. Haxogum Kos(pULHEHT YCHJIEHHS KacKaja

. HRa . 25.5 . ~
K= = B0 — 1875, (9-7)

CnenoBaresbHO, ycujeHHe Kackaga K KommeHcupyer ocsaabnenue da-
30Bpallaolell LUenoykd aaduoro tina N = 18,4 (cMm. Ta6a. 14), tak
Kak

K = 18,75 > N = 18,4. {9-8)

Takum o6pasom, ycioBHe caMOBO36GYXKIeHHs cxeMbl (ycJoBHe GaslaHca

aMnaAuTyA) BeINOJHAeTcsi. Ecau 6b1 ycnoBue (9-8) He BBINOJIHAJOCD,

T. e. K <{ N, T0 Heo6 x0nMO GbL/10 Gbl HK3MEHHTD UHCJIO 3BeHbeB (Pa3oBpa-

watoweil eny, Bplbpath Jpyroe 3HaueHue R, U/1H nofo6paTtb HHOH THN
JIaMIIb.

' 5. Bruibupaen compoTHBJIeHHe NepBOro 3BeHa (hasoppauiamuieil Le-

NOYKHU no dopmyJe

R, = (5= 10)R, = (5= 10) - 15 xos. (9-9)
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ITpunumaem R, = 100 xom. B dasoBpamaiomieil nenouyke oGbIUHO MpPU-
MEHSIIOT BbICOKOKAQUeCTBEHHble HENpPOBOJIOYHbIE pe3ucTopbl THma MITI
uau BJIIT (ra6a. VII). Bui6upaem pesucrop BJIII-0,5.

6. [Tonb3yschk GopMyJ/oii YacTOTHl AJfl JA@HHOTO THIA CXeMbl ha-

3oBpamaomeil uenodyku (raéa. 14) f, = —0'1%%3’— u npunuMmasi R = R,,
HaxXOAHUM BeJMYMHY eMKOCTH MepBOro 3BeHa (B mHMKodapazax)
0193-102  0193-102
G = R, -fp ~ 100-10-1000 1930 np. (9-10)

[To Ta6n. IV BeiGupaem Kongencatop tHna KJI-1 emkoctbio 1800 ng,
¢ pabouuM HanpsikeHuem 160 a.

7. OnpefeJisieM BeJHUHHBI OCTaJbHbIX NTapaMeTpoB (ha3oBpallaouieit
LIeNOYKH, CUHTasi, UTO CONPOTHBJIEHHE PE3HCTOPOB IOCJEAYIOLIEro 3Be-
Ha B 3 pasa GoJibllle CONMPOTHBJIEHHS PE3HCTOPOB NpelblAyILero 3BeHa,
a eMKOCTb KOHJEHCaTOPOB MOCJEAYIOWEro 3BeHa B 3 pas3a MeHblle eM-
KOCTH KOHJEHCAaTOPOB NpPeAbIAYLIErO 3BeHa.

DJleMeHTHI BTOPOrO 3BEHA:

Ry, = 3R, = 3 - 100 = 300 xom;

C 1800

C,= T‘=—3—— = 600 ng.
[To ta6a. VII BeiGupaem pesucrop R, = 300 xom. Tun pesucropa

R, — MITI-0,5. TTo Ta6a. IV BeiGupaem KomugeHcatop C, = 620 ng.

Tun konpeHcatopa C, — KCO-1 ¢ paGounm HampsikeHHeM 250 6.
DJIeMEHTBbl TPETbEro 3BEHa:

R, = 3R, = 3 - 300 = 900 xox;

C. _ 600
ITo ta6a. VII BuiGupaem pesuctop R; = 910 xom tuna MITI-0,5.
ITo ta6a. IV Bui6upaem Kougencatop C, = 200 ng tuna KCO-1 ¢ pa-
GounM Hanpsixkenuem 250 8.
DJieMEHTHl YETBEPTOrO 3BeHa:

R, = 3R, = 3 - 900 = 2700 xom = 2,7 Mox;

Co=-5% = 20 ~67 np.

ITo ta6a. VII Bei6upaem pesucrop R, = 2,7 Mom tana MITI-0,5,
a o ta6.. 1V xougencarop KCO-1 emxoctbio 68 ng ¢ paGounm Hanpsi-
kenueMm 250 s.

8. Haxomum compotHB/eHHe yTeukH no ¢opmyJie

R.= (5= 10)R, = (5= 10) - 15 xom. 9-11)
[Mpunumaem R. = 150 kom. Tun pesucropa R. — MITI-0,5.
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9. PaccuuThiBaeM €MKOCTb pa3feJUuTeJbHOI0O KOHIEHCaTopa Cp

10 - 108 10 - 108
Co= a7, R — 2 314 108 150 100 ~ 0011 auwep. (9-12)

[lo Ta6a. IV Bui6HpaeM KoOHIeHCATOp Cp tina BM emkocTbio
0,012 mkgh ¢ pabouum nanpsixenuem 200 g.
10. Haxoxum Benuuuny pesucropa R,. Hcxoass u3 TtHnosoro pe-

KiMa paGotl Jamnbl 6C6B npu I, = 9 mau E. = — 2 6, mnosayuaem
R¢ = !_,fd = ) 100/( R2300xm
|—2| e
== —- =255 om. (9-13)

9-10 5
§
[To rta6n. VII BoiGupaeMm g, R ’80” 520 P00 65T
pesucrop R, = 270 om THna i | T’”o
MJIT-0,5. L

1. OnpepensieM €MKOCTb  pyc, 92. Cxema renepatopa (K npuyepy 25)‘
koHzeHcaropa C, H3 dopMyJIbl

5-=10
RKCK=—Qngp—- (9-14)
[Tonyyaem
10-106 10-10°
Cu= T fp- Re  628-105-270 5,9 mcep.

ITo ta6a. IV Bui6upaem kougencarop C, = 10 mx¢p Tuna IM c pabo-
YUM HanpsixKeHHeM 6 6.
12. CocraB/isieM cxeMy pacCUHTaHHOro reneparopa (puc. 92).

Mpumep 26. Pacuyer puanasoHHoro
namnosoro resepatopa Thna RC

3adanue: Pacctumame yenu nosoicumensHol u ompuyamensrol oo-
pamHoix c6A3ell eenepamopa, 6bINOAHEHHO20 no cxeme puc. 89, no caedyro-
wim ucxoOHsim Oanneim: 1) duanason wacmom f, = 1 key —+ [, = 10 key;
2) Hanpsascenue Ha evixode 2enepamopa Upux = 10 6; 3) conpomusaerue
aHoOHOL Haepysku ramnet JI, R,, = 15 kom (npednosazaemces, 4mo 3una-
denue R,, HALiOEHO U3 NPOBEOEHHO20 NPEOBAPUMEAbHO PACHema Pe3UCue-
H020 ycuaumean Ha ramne J1,).

MOPAAOH PACYHETA

1. OnpenensieM 3JieMEHTHl LeNH MOJOXKHTEIbHOH OGPaTHOH CBA3H.
1) BuiGlipaeM BeJHUHHY PE3UCTOPOB H3 YCJOBHS

R, =R, =R, =R, =R> (1= 15)Rs = (7 15) 15 xon.
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[Tpunumaem R, = R = R, = R; = R = 150 Kom, HYTO COOTBETCT-
BYeT lIhaJie HOMMHAJbHBIX 3HaueHHH pe3uctopoB no Ta6.a. VII. Mour-
HOCTb Pe3HCTOPOB R OpPHEHTHPOBOYHO HaXOAUM H3 YCJIOBHSA
U 10°
Pr> 7 = o107 = 0,0006 em.
ITo Ta6a. VII BeiGupaem pe3uctopel R tuna MITI-0,5.
2) Haxoaum Be/IMUMHY CONMpPOTHBJICHHS MepeMeHHOro pesucropa R,

Ry = (5—+ 10) R = (5 10) 150 xom. (9-15)

[Ipunumaem R, = 1 Momn.

Haubosee nenecoob6pa3no ucno/sb3oBaTh B KauecTBe pe3ucropa R,
[OTEHIHOMETP C JIOrapU(PMUUECKOH 3aBHCUMOCTbIO COMPOTHBJAECHHS .
TakuM MOTEHLHOMETPOM MOXKET CJYXKHTb, HalpUMep, NepeMeHHbI pe-
sucrop CI10-0,15 (tuma B). ,

3) PaccunTbiBaeM BestmuHBI eMKOcTel KoHieHcaTopoB C; u C; (puc. 89)

1 1

C=C =5 Fa R~ 628-103-150-108 1000 ngp.
4) PaccuutbiBaeM BeJMUHHBI eMKocTelf KomgencatopoB C, u Cy
’ 1 1
Co=C, =g R = 638 ior 150 105~ ~ 100 n¢b.

[To ta6n. IV BbiGupaem cioasiuble Kouaencatopel tuma KCO-2
emkoctbio C, = Cy = 1000 ngp u C, = C; = 100 ng.

2. OnpegensieM 3/€eMeHTBl LENM OTPHLATENbHON OGPATHOH CBS3H.

1) HMcxons w3 3ajaHHON BeJIMYMHBI BBIXOJHOTO HAmMpsiKeHHs TreHe-
patopa Ugy,x = 10 6, BeIGHpaeM o taba. 15 tepmopesucrop tuna TI16/2.

2) HaxoauMm Be/MUMHY HampsiKeHHs OTpHULATEbHOH OGPaTHOMH CBS-
31 1o Qopmy.ie

Use _ 10 ]

3) 3anaeMcst BeJHUMHOI paGoyero Toka Tepmopesucropa TI16/2
I, =2 na.

4) Haxonaum BesqMYHHY CONPOTHBJEHHs R,; B LEeNMU KaTojga JaMIbl
JI, (puc. 88)

Ug 3.33
= — r — = 1 SOM. 9'17
Ras Ir 5. 10_3 66 ( )
ITe Tta6s1. VII Bet6upaem pesncrop R, = 1,5 kom tiina BJII1. MowHocTs,
paccenBaeMasi pe3aucTopoM R, onpefeJisieTcsi o ¢opmyJie

Pr, = (I; + )’ Ry, (9-18)
rae /,; — aHOIHBIH TOK JaMmmnbl JI; (OmnpeleasieTcsi NPH pacueTe Kacka-

Ja Ha jamne J1,).
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5) OnpeneJsisieM BeJTMUMHY OOLIErO CONPOTHBJ/ICHHS HENH OTPHIIATE D~
Holt 0OOpaTHOH CBSA3H
UBle 10

Rosy = Ry + Rpp -+ Ry = . 2.10~2 = 5 xom. (9-19)

6) I'lo rpaduky puc. 90 Haxonum paGouee COMPOTHUBJIEHHE TepMOpe-
sucropa TI16/2

Ry = 2 xom.
7) OnpepenisieM BeJMYHHY J00aBOYHOTO COMPOTHBJAECHHS R
Ry = Rogw — (Rps + Ry) = 5 — (2 + 1,5) = 1,5 xom. (9-20)

ITo Ta6a. VII BoiGupaem nepemeHHbllt pesucrop R,; = 1,5 kom Tuna
CI10-0,15.

Mpumep 27. Pacuet TpaH3UCTOPHOro reHepartopa
tuna RC

3adanue: Paccuumame eenepamop muna RC ¢ asospawaioued
yenouroi (no cxeme puc. 91) na mpansucmopax MIT40 (I114). Pabovas
“acmoma eenepamopa f, = 1000 ey.

NOPALOH PACYETA

1. OnpezensieM HeOGXOAMMBIE JJISI pacyeTa napameTpbl TPaH3HCTO-
POB a, r,, rg U ry. TH NapaMeTPbl MOTYT GbITb HaleHbl H3 CNIPaBOYHHKA
10 NOJyNPOBOAHHKOBBIM nmpuGopam (nampumep, Jla6ytun B. K,
Tpansucropel o6liero Ha3HauyeHMs) MJH PaACCUHTaHBl MO (Gopmysaam

o= |hy|; (9-21)

rom 4 (9-22)
romhy — re (1 — a); (9-23)
re = ;% g~ h‘22 , (9-24)

rie hyy, Ay, hsy M hy, — h-mapaMeTphl TpaH3HCTOpA /S CXeMbl C 06-
uleit Gasofl. TH napameTpbl YKadaHbl B GOJIBIIMHCTBE CIIPAaBOYHHKOB
N0 MOJYNPOBOJHHKOBBIM MPHGOpPAN.

TunoBble mapaMeTphl HEKOTOPHIX PaClpOCTPAHEHHBIX HH3KOYaCTOT-
HBIX TPAH3HCTOPOB NMpHBeleHbl B Tabu. 16. [li15 3aaHHBIX TPAH3HCTOPOB
MIT140 (I114) maxoxum

a=0,96; ry=150m; rg =350 om; r, = 1,25 Mon.
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Ta6auualb
Tunosble napameTpbl HEKOTOPbLIX HW3HKOYACTOTHbIX TPaH3XCTOPOB
|

K Ta I L) 6 Tk
MECUM Mey | on om Mon

h h h
Tun TpaHancropa ont Ry (&l) i

MII36A (I19) 28 2.10™* 093 | 1,0 1.0 | — — —
MI137 (I110) 28 .10~ 096 | 1,0 1.3 15 | 350 | 1,0
MII38 ([111) 28 1074 097 | 1,0 2,0 15 | 470 | 1,0
MII39 (I113) 28 10-3 094 | 1,0 10 | — — —

N O

MII39A (IT13A) | 28 3.1074 098 | 08 | 08 | — | — | —
MII39B (113B) | 28 3.100* | 095 | 08 | 08 | — | — | —
MIT40 (114) 28 3.10~4 096 | 08 1,5 15 | 350 | 1,25
MIl41 (115) 28 4.10~* 097 | 08 | 25 | 15 | 460 | 1,25
MIT101 60 5.107% 093 | 1,0 0,7 — | - —
MI1103 60 5.10~* 097 | 1,0 1,5 — — | =

2. OnpezesisieM Be/JIMYHHY BXOJHOrO CONpPOTHBJEHHs KackKaja ¢ 00-
MM SMHTTEpPOM Ha TpaH3HcTope T, mo copmyJe

rs 15 - :
l—a_350+—1—0,9_6_725 oM. (9-25)

Ruxo=~rs +

3. Haxoaum BXOJHOe CONMpPOTHBJEHHE 3MHTTEPHOIO NOBTOPHUTEJS
Ha TpaHaucrope T,
725
~-nexz __ o0 -
Rexi =~ 2% T—0,96 18 125 om. (9-26)
4. PaccuutbiBaeM KO3(hUILHEHT YCHJIeHHs MO HaNpsKEHHIO 3MHT-
TEPHOr'0 MOBTOPUTEJIS

T—a)yrs+rs+ Rexz (1 —0,9) - 350 - 15+ 725
= 0,96. (9-27)

5. HaxomyM BesHUMHY CONPOTHUBJIEHUH pe3UCTOpOB (ha3oBpalaio-
wel nenouyku. [lpunnmaem R; = R, = R, = R. Beanunny R onpefe-
JseM 1o ¢opmyJse

R 725
Kul ~ BX2 _

R= 7% (9-28)

IMonyuaem

18 125
3

Mo ta6x. VII BeiGupaem pesuctopel R = 6,2 xom. MowHocts, pac-
celiBaeMasi Ha pe3HCTOpax, B CXeMe reHepaTopa Ha MaJIOMOLIHBIX TPaH-
sucropax tuna MIT40 (I114) He3nauurtenpHa. [To3TOMy no 3Toi Xe Ta6-
Jqule BhHOHpaeM pesucropsl R, = R, = R; = R rtuna BJI1-0,1.
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6. OnpenesisieM BeJHYHHY Harpy304HOro CONMPOTHBJEHHS R, B uenu
KOJIIEKTOpA BBIXOZHOIO Kackana no dopmy.e

R = —or (9-29)

[Tonyuaem

R, = 2% — 2070 om.

[To ta6a. VII BeiGupaem pesuctop R, = 2,2 xom tuna BJII1-0,1.
7. Haxonum ko3(pdHUHEHT YCHJEHHS NO HanpsKEHHIO KacKaja Ha
tpanaucrope T, ¢ oOWHM 3MHTTEPOM

aRy _ 0,96 . 2200
(T—ayrg+r,  (1—0,96)-350 1+ 15

Ky, = =727. (9-30)
8. Onpenensiem pe3yabTHPYIOUHE KO3(DHUUHEHT YyCHAEHHS MO Ha-
NPsKEHHIO IBYXKACKAJHOrO YCHJHTES

Kuoow = Ku, - Ku, = 0,96 - 72,7 = 69,7. (9-31)

9. IlpoBepsieM BbINOJHEHHE YCJOBHS CaMOBO30Y:KJIEHHS reHepaTopa.
(ycaoBust Gananca amnautyn). M3 Taba. 14 Haxomum Ko3dpHUHEHT
3aTyxaHus (ha3oBpaiaioiieii HemnoykH, NPUMEHEHHON B pacCUHThIBae-
moM reHeparope. N = 29. JIn1g BbINOJHEHHUs yCa0BHA 6anaHca amnju-
TYA Heo6XOAHMO, 4TOOBI

Kuoﬁm > N. (9-32)

Hasi Hawero npuMepa ycjoBue (9-32) BbnosiHseTcs, TaK Kak Kygy =
= 69,7 > N = 29.

10. Haxonum BeHYHHY eMKOCTeH KOHJAeHCAaTOpoB (pa3oBpalnaomei
uenouku. ITpunumaem C, = C, = C; = C. Besmunny C onpepensem
no dopmyJe

1
¢ 21 - fp - RVE (9-33)

(ta6s1. 14). ITonyuyaem
106

= = . 3 4
C==m e imys 00 MK (9-34)

Mo tabn. IV BeiGupaem kouzencatopst C = 0,01 mx¢ tuna TIM.
11. OnpeznensieM BeJUYHHY CONPOTHBJEHHS HArpy3kH 3MHTTEPHOrO

TIOBTOPUTENSI H3 YCJIOBHUS
Ry > (10 +20) . ot =9 (9-35)
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[Monyuaem

Ry =20 2300099 60 oy,
ITo ta6n. VII BeiGupaem pesucrop R, = 620 om tuna BJII1-0,1.
12. Haxopum eMKOCTb pasjiesidTesibHbIX KOHAeHCATOpoB Cyy H Co.
Konnencaroper C,; u Cp, HE JOMKHBI BHOCHTL 3aMETHBIX (ha30BbIX CABH-
ros. Mx emMkocTh paccuuThiBaeTcsi mo ¢opMysam

106

Cp1 = 55— 7, O01R MEGD; (9-36)
108 .
Cpe = 2T, 01 R MK. (9-37)

[Moncrapnsis B popmyabt (9-36) u (9-37) uuc/aeHHble 3HAYEHHS, MOJY-
yaeM

108
Cor = g 1001 - 18135 ~ 009 M
Crz = ]06 ~22

P27 7698107 - 0,1 - 725 7 MK,

[To Taba. IV BeiGupaem kowgencatoper Cp = 0,1 mxgp Tuna MBEM
u Cp, = 3 mxg Tuna M.

13. ConpoTuBJeHHs] Pe3UCTOPOB Rél, Rg,, Rég H Rs':), COCTaBJISTIOLIH X
JlesINTe M Hanpsi2KeH!s: B 6a30BbIX LENsX TPAH3UCTOPOB, PacCUHTHIBAIOT-
cs1 0OblYHBIM MyTeM (cM. npumep 14). las pacueta HeO6XOAHMO Mpel-
BapHTeJbHO 3aaThCsl BeJMUMHOH HaNpsiKeHHs] UCTOYHMKA NMuTaHusa E.

C uesbio crabuansauui KodpGhHLUUEHTOB YCHJEHHsST U YyMeHbLLEeHHs
HeJIMHEHbIX HCKaXKeHWHl B BHIXOAHOM KacKajle MOXHO MDHUMEHHTbL OT-
pHUaTebHYIO OOpPaTHYIO CBfI3b BKJIOYEHHEM HeGOJbLIOrO COMpOTIiBJe-
Hus R, (mopsinka 100 om) B uens 3MuTTepa Tpansucropa T,. B 3tom cay-
Yae npu onpefeJieHNH BXOJHOIO COMPOTHBJEHHS W KO3((ULHEHTa yCH-
JIeHUs] KacKajla c/eflyeT B pacueTHbie (GOpMYJIbI BMECTO 7, MOACTABJATh
3HaueHue r, + R,.
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NMPUNOMKEHHKA

TaGauwua [
OCHOBHble napameTpbl HEKOTOPbIX KEHOTPOHOB

, 3 - 5 o . 5 s v d
s [%%g | %B %) Bes | %23 | 6B
2 - 2EIg® =§é§ 58 259,53 =8 &
Tun 2 x| 8 |E°5=&| 2-C5 ) E5E 223 | gges
Ramnst |9 £ 2 £56% & 2357 | ge° g8 | 5ot ¢
7 B2 | & |5E°E 4| BE=g&| 88 EEcE|Sss8
S5 | 5% | 5 |2885%| 3822 | 2ge. | 3B%.|Bgss
= oo = =Eesy | =839 | 8223 | =8pT | x2Ed
5113C 2 50 | 3,0 1700 250 200 750 10
5114C 2 50 { 2,0 1350 125 150 375 10
6115C 2 63 | 06 1100 75 250 300 5
5118C 2 50 | 50 1700 420 100 1200 30
611411 2 6,3 | 06 1000 75 250 350 3
5111211 1 50 | 08 5000 50 400 350 3
611131 1 6,3 | 0,95 1600 120 130 900 8
Tabanuuwa II
[aHHble OGMOTOUYHbLIX NPOBOAOB
3§ Juamerp ¢ u3oasauuein mm -3 JnameTp c H3oasinHelt, mm
87 &
g% - 18] ¢ g8 3| s
& : = = A
sl s |8 |5| 5|2 88|38 |a|lad|23!3
H2| = = o c|E E || X2 = = = = = =
]
0,02 0,035 0,14}0,16 |0,165}0,22

0,030,045 0,045
0,04 10,055 | 0,055
0,05 | 0,065 | 0,07
0,060,075 | 0,085
0,07 | 0,085 | 0,095
0,080,095 {0,105
0,0910,105{0,115
0,1010,12 10,125
0,1110,13 {0,135
0,1210,14 10,145
0,1310,15 {0,155

L1

14

1510,17 |0,18010,23
,1610,18 10,19 10,24
1710,19 10,20 |0,25
1810,20 10,21 0,26
190,21 10,22 |0,27
0,200,225 0,23 |0,29
0,21 {0,235{0,24 0,30
0,230,255 0,27 0,32
0,275{0,29 |0,34
0,270,31 |031 |0,37
0,29{0,33 10,33 |0,39
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[Tpopoaxenne taGua II

HnameTp Ge3
H30JISIUHH, MAL

Juamerp ¢ usonasinueii, mm

HuameTp ¢ usonsiuueii, mm

I13J1

T13B-1

TI3JILLIO
M3J1IBO

Junametp Ge3
H3OJISILHH, MM

13J1

1o

T13B-1
3.1

M3J1BO

TBO
MBI

0,31
0,33
0,35
0,38
0,41
0.44
0,47
0,49
0,51
0,53
0,55
0,57
0,59
0,62
0’64
0,67
0,69
0,72
0,74
0,77
0,80
0,83
0,86
0.90
0,93

0,35
0,39

0,52

0,62

0,72

0,35
0,37
0,39
0,42
0,45
0,48
0,51
0,53
0,56
0,58
0,60
0,62
0,64
0,67
0,69
0,72
0,74
0,77
0,80
0,83
0,86
0,89
0,92
0,96
0,99

042 —
0,44 —
046 —
0,49 0,56
0,52 0,59
0,55| 0,62
0,58 | 0,65
0,60 | 0,67
0,63 0,69
0,65| 0,71
0,671 0,73

— | 0,75
0,71 0,77
0,741 0,80
0,76 | 0,82
0,791 0,85
0,81 0,87
0,85 0,92
0,871 0,94
0,90 | 0,97
0,93 1,00
0,96 | 1,03
0,991 1,06
1,03 1,10
1,06 1,13
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Ta6auuma Il

t
I '
Hupuua Bbi- Ino- E::?Tﬁ 601'(%)[‘;:: A?,E,ﬁ’;";:r_
Tun cpea- vpuna | ¢opa wanb Jnnna HbI (c crepi- HHTHOIl
NAACTHH Hero OKHa OKHa OKHa NJaCTHH nepe- Hel H CHJIOBOIT
CTepXKHA | b, Mut | p yy | So=0bh, | L. mi | yyggoir); Mepe- JIHHUM
a, mm cm? H, mu )3[:[‘;;::. lcp' MAL
ill-3 3 4 10 0,4 15 14 2 27,9
111-4 4 5 14 0,7 19 19 2,5 39
ul-5 5 6 17 1.02 24 24 3,5 45
-6 6 7 20 1.4 28 28 4 54,4
HI-9 9 9 31,5 1,84 36 40,5 4,5 77
ul-12 12 12 30 3.6 48 42 6 103
Yi-12 12 8 22 1,76 44 38 8 67,4
-15 15 13,5 27 3,65 64 49 11 83,5
HI-16 16, 16 40 6.4 64 56 8 137
VI-16 16 i0 28 2.8 56 48 10 90
1118 18 9 27 2.45 54 45 9 103
1l-20 20 20 50 10 80 70 10 172




[Mponoaxenue rada Il

UInpuna
Wnpusa I Pcor? | coxomm | oheAmE
Tun cped- | lupuHa | corg "")'l:;;"ab Anuna Hpt (¢ | CTePH- | " yyThoit
NacTHH Hero OKHa OKHA KE niactan | pepe- Heit u CHIIOBOI
crepxcin | b, mn | g g | SO=0 L e | ko | mepe- e
a, mm cu? H, an | MBMKH g
L od, mm p
Yi-22 22 14 39 5,46 78 67 14 124
1I-25 25 25 62,5 | 15,6 100 87,5 12,5 214
111-26 26 13 39 5,07 78 65 13 145
Y1i-26 26 17 47 8 94 8l 17 147
111-28 28 14 42 5,88 84 70 14 156
Y1-30 30 19 53 10 106 91 19 169
11-32 32 32 48 15,3 128 80 16 274
1I-35 35. 30 70 21 130 105 17,5 255
Y1I-35 35 22 61,5 | 13,5 123 105,5 22 198
11I-40 40 40 100 40 160 140 20 343
Y111-40 40 26 72 18,7 144 124 26 264
Tabaunua iV
HOHJEHCATOPH
1. LLkana HOMMHANBHLIX 3HAYEHHUI EMHOCTEeH HOHAEeHCATOpOB
IMukodapagst Mukpodapazsl
1,0 30 910 0,01 0,4 33
1,1 33 1000 0,012 0,47 40
1,2 36 1100 0,015 0,5 47
1,3 39 1200 0,018 0,6 50
1,5 43 1300 0,02 0,68 60
1,6 47 1500 0,022 0,7 68
1,8 51 1600 0,025 0,8 70
2,0 56 1800 0,027 1,0 80
2,2 62 2200 0,03 1,2 100
2,4 68 2400 0,033 1,5 120
2,7 75 2700 0,039 1,8 150
3,0 82 3000 0,04 2,0 180
3,3 91 3300 0,047 2,2 200
3,6 100 3600 0,05 2,5 250
3,9 110 3900 0,056 3.0 300
4,3 120 4300 0,06 3.3 400
4,7 130 4700 0,068 4,0 500
5,1 150 5100 0,07 4,7 600
5,6 160 5600 0,08 5,0 700
6,2 180 6200 0,082 6,0 800
6,8 200 6800 0,1 6,8 1000
7,5 220 7500 0,12 7,0 1200
8,2 240 8200 0,15 8,0 1500
9,1 270 9100 0,18 10 1800
10 300 0.2 12 2000
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[Mpononxeunue tab6a IV

Iuxodapanb Mukpodapanb
i1 330 0,22 15 5000
12 360 0,25 18 —
13 390 0.3 20 —
15 430 0,33 22 —
16 470 — 25 —
18 510 — 30 —
20 560
22 620
24 680
27 750
820
2. OCHOBHble paHHble HEeKOTOPbIX HKOHAEHCaTopoB
NOCTOAHHOW €MHOCTH
Tun KoHAeH- HowMmuHasbHoe n o
caropa Hanpsxenne, 6 peZiesibl HOMHHAJIbHBIX eMKOCTell
Cardsansbie KoHOeHCAmMOpoL
KCO-1 250 51—750 ng
KCO-2 500 100—2400 ng
KCO-5 250 7500—10 000 ng
KCO-5 500 470—6800 ng
CI'M-1 250 100—560 ng
CIrM-2 250 620—1200 n¢
CI'M-3 500 100—4300 ng
CrM-4 250 6800—10 000 ng
CIrM-4 500 4700—6200 ng¢
Kepamuteckue rondencamopst
KI-1 100; 250 1—130 ng¢
KI-1 160 680—2200 ng
KI-2 400; 500 1—270 ng
KI-2 300 680—6800 ng
KOC-1 250 1000 ng
KAC-2 250 3000 ng
KAC-3 250 6800 ng
KT-1 160; 250 1—560 ng; 680—10 000 ng
KT-2 400; 500 2,2—2200 n¢
KT-2 300 680—33 000 ng
Bynascnote xondencamopot
BM 1 0,033; 047 mxep
300 3300 gg)o— 0,022 uxd
470—2200 ngp
BMT 400 476—6800 ngh

0,01; 0,015; 0,022 kg
0,033; 0,047; 0,068 mx¢h
0,1; 0,15; 0,22 mxgp
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Mponoaxenue ta6a IV

Tun KoHJeH-
caTopa

HomuHanbHoe
HanpsixKeHue, 8

[pesesibl HOMHHANBHBIX €MKOCTE(l

K40I1-1
KBI-"1
KB

KBIr-M

KBM-MI1

KBIr-MH

MBM

MBITI

MBI'L{

MBro

M
o
InoB
[1co

600

400
600
200

200
400
600
200
400
600
200

600

200

400
600

1000—6800 ng

0,01; 0,015; 0,022 mxgp
3900 ngp — 0,25 mxep
470 ngp — 0,02 mxgp
1000; 2200; 3300—4700 ng
0,02—0,1 mrg
0,01—0,05 kg

4700 np—0,3 mxep
4700 ngp—0,2 mxg
0,04—0,25 mkep
0,07—0,25 mxep
0,01—0,15 mxgp
0,5—2,0 sk
2x0,25; 2X0,5 mxg
3X0,1; 3%0,25 mxgp
0,25—1,0 mxg

2x0,1; 2Xx0,25 mkgp
2x%0,5; 3X0,05 mxgp
3x0,1; 3x0,25 mxg
1—10; 2X1,0 muxg
2X2,0 mxg

1,0—8,0; 20,55 mxg
2x1,0; 2x2,0 mxep
0,5—6,0; 20,5 mxgp
2x1,0; 2X2,0 mxeh

Memannrobymascrote Kondencamopot

160 0,05—1,0 mxep
250 0,05—1,0 mxg
500 0,025—0,5 MK
200 0,5—25,0 mxeh
2x%0,25; 2X0,5 mxp
400 0,25—10; 2x0,1 sk
600 0,1—10 mkp
200 0,25, 0,5; 1,0 mxgp
400 0.1; 0,25; 0,5 mxgp
600 0,025; 0,05; 0,1; 0,25 mxep
160 2—30 mxgp
300 1—30 mkgh
400 1—20 mrgp
500 0,5—20 mxg
ITaenounbie Kondencamopet
60 100—9100 ng
0,01 mxgp
300 51—4700 n¢
0,025; 0,03 amkep
10 000 390 ng
15000 390 ng
500 470—10 000 ngp
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Mpornonxkeunune taba IV

THn KoHaeH- Homunanbhoe
catopa HanpsiKeHue, @ Ipenesibl HOMHHAMBHBIX €MKOCTeil
SaexmpoaumutecKkue KordeHcamopot
K3-1 8—500 5—2000 mxgp
K3-2 8—500 5—2000 Mk
K3-3 8—450 2—100 mxgh
K3-2H 200 150 mxg
(onHocek- 300 120 mxgp
LHOHHBIH) 450 80 mxgp
K3-2H 250 150 - 150 mxgp
(AByXCeK- 300 40 -+ 40 mx
LHOHHBIH) 350 150 4 30 mxgh
Kar-1 8—500 2—500 mxp
Kar-2 12—500 5—2000 mkcp
ary 6—500 2—2000 mxp
M 4 20; 25; 50 mxg
6 5; 10; 15; 20 mke
40 mxg
10 3; 5; 10; 15; 30 mxgp
15 2; 10; 25 mxg
20 3; 5; 15 mkgp
30 1; 2; 5; 10 mxgh
100 0,5; 1,0; 5 mxgp
150 1,0 nxgp
MU 3 0,5 mxgp
3 1,25; 10,0 muxgp
3TO-1 6; 15; 25; 80; 50; 30 mxg
50; 70; 90; 20; 15; 10 Mk
3TO-2 6; 15; 25; 1000; 400; 300 mxg
50; 70; 90; 200; 150; 100 mxg
20 130 300 4 300; 1500 mrgp
200 300 - 300; 1500 mxg
400; 800; 1300 mxg

Mpumeuanue: IlpoMexkyTouHbie BENTHYMHBI HOMHHAJBLHBIX eM-
KocTelil cornacio taba. 1.

3. OcHOBHble pgaHHble KepaMHU4YeCKUX NOoJCTPOEeUHbIX

KOHgeHcaTopos
HoMmuHasibHOe Hanpsi-
Tun HoMunadbHble CMKOCTH, R 2KeHHe TOCTOSTHHOTO
TOKa, 6
KIIK-1 2—7; 4—15; 6—25; 8—30 500
KIIK-2 6-—60; 10—100; 25—150 500
KIIK-3 75—200; 125—250; 200—325; 500
275—375; 350—450
KIIK-5 25—150; 25—175; 500
KIIKT 1—10; 2—15; 2—20; 2—25 500
KIIKM 4—15; 5—20; 6—25; 8—30 350
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OCHOBHble faHHble HEKOTOPbIX NONYNPOBOAHWUKOBbIX
BbINPAMUTENbHBIX AMOAO0B

Tabauua V

HauGonbLuasi
aMnauTyaa o6par-

OGpaTHBIil TOK
TPH HauMeHbLUeM

HaunGonbluuit Bbl-
NPSIMAEHHBIT TOK

INagenne nanpsi-
JKEHHSI B NPSAMOM

Tun auoza HOrO HanpsikeHust | oOpaTHOM Hanpsi- | (cpenHee 3Haue- ﬁ:ﬂgﬁﬁﬂfu"e':d" -rl:)?(';
Yobp. non 6 xenuu logp, Ma uue) lop noms @ AUpp,. 6
Tepmanuesoie duodet
JO7A 50 0,3 0,3 0,5
76 100 0,3 0,3 0,5
7B 150 0,3 0,3 0,5
amr 200 0,3 0,3 0,5
70 300 0,3 0,3 0,5
JO7E 350 0,3 0,3 0,5
7K 400 0,3 0,3 0,5
11302 200 1,0 1,0 0,25
J1303 150 1,0 3,0 0,30
11304 100 3,0 5,0 0,30
J1305 50 3,0 10,00 0,35
Kpemnuessie duodet
1202 100 05 0,4 1,0
J1203 200 0,5 0,4 1,0
J1204 300 0,5 0,4 1,0
11205 400 0,5 0,4 1,0
. 1206 100 0,1 0,1 1,0
J1207 200 0.1 0,1 1,0
J1208 300 0,1 0,1 1,0
J1209 400 0,1 0,1 1,0
J1210 500 0,1 0,1 1,0
J211 600 0,1 0,1 1,0
214 100 3,0 5,0. 1,0
J1215 200 3,0 5,0 1,0
217 800 0,05 0,1 0,5
J1218 1000 0,05 0,1 . 0,5
11226 400 0,03 0,3 1,0
J1229A 200 0,05 0,4 1,0
J1230A 200 0,05 0,3 1,0
J231A 300 3,0 10,0 1,0
J1232A 400 3,0 10,0 1,0
J1233 500 3,0 10,0 1,0
11242 100 3,0 5,0 1,0
J1243 200 3,0 5,0 1,0
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TaGauuma VI
lapameTpbl MOWHbIX HUBKOYACTOTHBLIX TPAH3WCTOPOB

g‘ | MakcumanbHass Moll-
Coopmuenry (L o 5 | T prsceann |
YCHJIEHHSI MO TOKY =9 gl - ° Temnepatype 20°C *g
§ 3 = 2 & K. makc. gomr 6 3 .
Tin TpaH3HcTOpa 4= ¢l 238 E Tz
<2 sl & S g ¢ AormnoJi- 5
2,68 2| 25 2 |ces renno- | HHTENL- =2
B 3 r'.;a ZEE o g g8 oTBOXA HbIM rg..ﬁ
S22 58y Torom | 38
IT4A — 11410, 5—40(0,83—0,97 | 35—60 5 2—3 20 <05
11201 — 11203 70—40|0,95—0,97 | 22—30| 1,5—2 1 10 <04
11209 — I1210A >15 0,93 40—60! 12 1,5 60 <12
M213A — 1214 | >20 0,95 30—55 5 — 10 S 5}

Ta6anna VI
Pesuctopst

1. LLIkana HOMUHaNbHLIX CONPOTUBNEHWUI PE3UCTOPOB NpPH
pasfUUHbIX AONYCKAEMbIX OTHAOHEHUAX

JlonycKaemble OTKJIOHEHHSI OT HOMHHAJbHBIX BeJHUYHH CONPOTHBJIEHHIT

-+5% +10% +20% i +5% +10% +20% +59% | ~-10% | £20%
Homuranronoie conpomusienus
(OMBI, HECATKH OM, COTHH OM, KHJIOOMbI, A€CSATKH KHJIOOM, COTHH KWJIOOM,
MeroMbl, JECATKH MEerom)

1,0 1,0 1,0 2,2 2,2 2,2 47 | 47 | 47
L1 2,4 51

1,2 1,2 2,7 2,7 5,6 5.6

1,3 3,0 6,2

1,5 1,5 1,6 3,3 3,3 33 | 68

1,6 3,6 7,5

1,8 1,8 3,9 3,9 82 | 82

2,0 4,3 9.1

[TepemeHHEIe HEMPOBOJIOUHbIE PE3UCTOPBI H3rOTABJHBAIOT C HOMHHAJILHBIMH COMPOTHB-
JIEHISIMUA TOJIBKO MO psiny +209%,, HauuHas ¢ 47 om, C HONYCKaGEMbIMH OTKJOHEHHSIMH
or Homunama +20, +25 u +309%; pesucroper THnos CII-I— CIT-V, kpome Toro,
M3TOTABJAMBAIOT C HOMHHAJIBHBIMU conpoTuBieHusimi 500 o, 2,5; 5; 25; 50; 250 u
500 xom; 2,5 u 5 Mouxu.
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2. OCHOBHbIE AAHHbIE HEKOTOPbLIX NOCTOAHHbLIX
HEeNnpoOBONOYHLIX PE3UCTOpOB

Tun pe- . HomuHasbHas
3ucTOpA ﬂpenenu HOMHHAJIbHBIX CONPOTHBNAEHUH Mc(;l;lal-lao:':: [;Z:,(ll-
Yeaepoducmote naeHo4Hbie
BC-0,125 10 o — 1 Mom 0,125
YJ/IM
BC-0,25 27 om — 2 Mom 0,25
BC-0,5 27 o — 10 Mom 0,5
BC-1 27 om — 10 Mom 1,0
BC-2 27 om — 10 Mom 2,0
BC-5 47 om — 10 Mom 5,0
BC-10 47 om — 10 Mom 10,0
Komnosuyuonnoie naeno4rote
KHUM-0,05 10 o — 5,6 Mon 0,05
KHUM-0,125 27 om — 1 T'om 0,125
Memaanronaenourote
MJIT-0,125 5,1 om — 2,2 Mom 0,125
MJIM
MJIT-0,25 51 om — 3 Mom 0,25
MJT-0,5 100 ox — 5,1 Mom 0,5
MJIT-1 100 o — 10 Mom 1,0
MJIT-2 100 om — 10 Mom 2,0
MT-0,125 100 om — 1,1 Mom 0,125
MT-0,25 100 om — 2 Monm 0,25
MT-0,5 100 oM — 5,1 Mom 0,5
MT-1 100 om — 10 Mom 1,0
MT-2 100 om — 10 Mom 2,0

3. OcHOBHbIE AaHHbIe NEePEMEHHbIX HEeNnpPOBONOUYHBIX

pesucTopos

Tun pe-
3UCTOPa

Ipenesibl HOMHHAJNBHBIN COMPOTHBJIEHMT

Homunansuast
MOLUHOCTb. 8M

CI1

TK

BK
CI13-7
CI13-8
CI10-0,15
CI10-0,5
CI10-1
CI10-2

470 om — 5 Monm

2,5 kom — 7,5 Mom
15 xom — 2 Mom
5 kom — 2,5 Mom
10 kom — 2,2 Monm
100 om — 1 Mom
100 om — i Mom
51 om — 4,7 Moxm
47 om — 4,7 Monm
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4. HenpoBooyHble Pe3UCTOPLI NOBLILIEHHOW TOYHOCTHU

Tun pe- npeAe-’!bl HOMHHAJbHBIX COnpOTMBﬁE‘HHﬁ Homunasbias
3ncTopa MOLI{HOCTb, 61
YJIN-0,1 1 on—10 om 0,1
YJIN-0,25 1 ot —10 om 0,25
10 om — 1 Mom 0,25
YJINA-0,5 0,75 on — 10 om 0,5
10 om — 1 Mom 0,5
YJH-1 1 on— 10 om 1,0
10 o — 1 Mom 1,0
BJII1-0,1 1 om — 20 om 0,1
22 om — 100 kom 0,1
BbJ1I1-0,25 1 ont — 20 om 0,25
22 om — 100 xom 0,25
BJII1-0,5 1 on— 20 om 0,5
22 om — 100 xom 0,5
BJII1-1 1 on— 20 om 1,0
22 om — 100 xom 1,0
MITI-0,5 100 kom — 5,1 Moxn 0,5

Ta6auuwa VII
OcHoBHble napameTpbl cTaGUAMTPOHOB

Ilpenenibl u3aMeHe-
Tun ctadu- HanpsixkeHune HanpsikeHse 3a- ans_imgz;:_r';eo%es cg:ggf::.v:{::ue
JIUTpOHA ropenust Uey, 6 xuranus Us, 6 Ier. wum R;, on
= ler. maker M@
Crir 145—160 175—190 5—30 160
Crar 104—112 133—150 5—30 100
Crarl 144—149 170 5—40 —
crac 70—38l1 105—110 5—40 180—260
Crac 105—112 127—133 5—40 80—120
Cr4C 145—160 180—185 5—30 160—220
CIr'sb 142—157 180—190 5—10 800
Criar 143—158 175—180 5—30 140
Cr'1511 104—112 150 5—30 80
Cr'16I1 80—86 130 5—30 120
Craoic 86—92 150 4—15 230
Cr202b 8187 135—140 1,56—5 1300
Ta6aunma IX
OcHoBHble NnapameTPbl HEHOTOPbIX KPeMHUeBbIX CTaGunuTpoHos
Homunanb- Homu- Makeu- i Ilnnamu-
HOe Hanpsi- | HaJbHLIL | MANbHbIT yecKoe
i craonapona| 5ot | T STE | ZoSCTe | conporin- | Mriepeas patous
satitn ust ey, | ler. maker Ry. om
Uer ¢ ma Ma i A
1808 (11814A) | 7—8,5 5 33 4 6 | or—60 g0 -120°C
1809 ([1814b) 8—9,5 5 29 10 »
11810 (1814B) | 9—105 5 % l 12 l »
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MMpononxeune 1a6n IX

HowmrHanb- Homu- Maxkcen- JluHamu-
HOe HanpPfA- | yanuuoii MaJ‘leble teckoe Uirmenpan padoums
Tun crabunuTpona c‘?;%g:ﬁl- 6:3';321[‘13“';1 61;431'("3(:;[?"“ co;g:;:a- ’rel:;mep;'ryp
3auun Iop, Ma ler. makes Ry, on
Ucr. 8 Ma ! |
811 ([1814T) 10—12 5 23 15 or —60 no +120°C
813 (48141) 11,5—14 5 - 20 18 »
J1815A — NI815)K| 5,6—18 | 100—500 | 1400—550| 0,6—3 or —60 mo +-125°C
J816A — 18161 | 22—47 150 230—180( 7—15 »
O817A — 18177 56—100 50 90—60 | 35—50 »
[1818A — 11818E 9 10 33 18 or —60 go +120°C
2C156A 5,6 10 55 46 »
2C168A 6,8 10 45 28 »
2C920A 120 5 42 500 »
2C930A 130 5 38 800 »
2C950A 150 2,5 33 1200 »
2C980A 180 2,5 28 1500 »

Ta6auumwa X
MapameTpbl GapeTTepos

Tok GapertupoBaHus |  Hanpsixkenue 6apeTTHPOBaHUA
s | 8| & - & g
Tun GapetTepa N . o S = 13
g £ g 2 E 3
= = = = =
CREICER ICER R R S
0,24b 12—18 255 247 263 15 12 18
0,36 17—35 300 | 275 325 26 17 35
03b 65—135 300 | 275 325 | 100 65 135
0,425 5,5—12 425 415 435 9 55 12
0,85b 5,56—12 850 | 830 | 870 9 5,5 12
CT-2C (napajsesbHoe BKJIOYeHMe
HuTeil) 1000 | 950 | 1050 8 6 10
CT-2C (nocsiefoBatesbHOE BKJIO-
yeHMe HHTell) 2000 | 1900 | 2100 13 9 17

MpuMmeuanusa: 1. Bpemsi ycraHoBjeHuss y BceX THIOB OGapeTTepoB paBHO
5 mun. 2. Hute nakana Gaperrepa thma CT-2C cOCTOHT M3 ABYX NOJIOBHH, KOTOpbIE
MOKHO COENHHATb MeXAY co0ofi NapaJ/uleibHO WM roc/iefoBartenbHo. 3. B rtaGmuue
He TNpuBelleHbl JaHHble ycTapeBwMx Tunos Gapertepos 155-9 u 1510-17, kotopbie B
HOBBIX Pa3paGoTKax MpPUMEHATb He pa3peLiaeTcsi.

Ta6auua XI

MapameTpbl HEKOTOPbLIX PETYAUPYHOLWMUX NaMN 3NEKTPOHHOro
cTtabunusatopa HanpAmMeHUa

' Homuuanbhoe

. Hanodoabiiaa MakcHmanbHO

i | HauGosbuee | i <
\a- MOLLHOCTh A0NyCTHMBIiT Hanpsi:KeHue
Tun Jaamnbl | };53]::;::11:;?}1 paccenBanus HanpsXeHne i TOK aHOJa Ha ynpasJjsiio-
1 S, maje Ha aHojae aHoza I3, make. xom et ceTke
! v P, n a. makc’ 8 o ; Uy, 6
1 | Ta. gonr €M | » Ma cl-
6C18C 40 60 450 550 —20
6C19I1 8 11 200 140 —20
6C33C 40 60 250 600 —
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Mpononxkenne ta6a Xl

| Hau6osnbiuas I HanSobuuee MakcumanpHo | HomuHasnbHoe

i R MOII{HOCThb - JAOMYCTHMBbIif HanpiXeHHe
THn Jamnsl :)(;’KYT?;:I:_‘_;:“ | pacceusanmus | "‘a";’:;';lea"“e ; TOK aHoja | Ha ympasasiio-

S, mals Ha aHone U ¢ | Ta. maxc. pom: mleJ” cetie

| P, nomr 6m a. Make ma | clr 6
6H5C? 4 13 250 125 —
6H13C! 5 13 250 130 —30
ry-s02 4 40 1000 150 —5

Ta6aunma Xl

MapameTpbl HEKOTOPbLIX MANOMOLHbLIX TPaH3UCTOPOB
(B perume ycuneHus)

Semnemno | 258 T| &, ¥ &4, %,
Toky B joEs S| o8 & |23285| 8
=5 g| a_gR[EZBEN| T8
Tun TpaH3ucTOpa g g S8¢4 5 §38 g g%‘ég ¢| 584
MII36A (T19A), MII37 (I110),
MII37A (IT10A), MII37B
(T110B), M138 (IT11), MI3sA | 1° | 15 20 015 | 003
(T1114)
MI139 ([113), MII39B (I113B),
MI140 (T114), MIT405 ([114B), | 12 | 100 | 15—20 20 0,15 | 001
MII41 (I115)
1120, 1121, T21A | 20 | 150 | 3 | 5 | 015 |0005
27, T27A, T128 | 20| — | 5 | 6 | 003 ]0003
I1101, T101A, 102, TI103 |- 10 | 70 | 20 | 20 | 015 |0,001
11104, 11105 | 9 | — | 60—30 | 10 | 015 ]0,0005
IT108A, TTi085, T'T108B,
ITI108T 20 I 250 ‘ 15 l 50 ’ 0,075 | 0,01
I'TI09A, TTI095, TI'T109B, ' [ e
T1095 20 | 250 ‘ 6 ‘ 20 | 003 | 0,005

MMpumeuyanue: B ckoOkax nmpuseleHbl cTapble 0603HAaYeHUs TPAH3UCTOPOB,

Ta6auma Xl
OpHEeHTUPOBOUHbIE NapaMeTPbl HEKOTOPbIX MCTOUHUKOB curHana YHY

PaGouuii pua- HomunansHoe conpo- | BeixogHoe nanpsikenie
Tun HCTOYHHKA Ma3oH 4acToT, THBJIEHHE Harpys3KH, MPH HOMHHaJ/bHOI]
2y om | Harpyske, a3
Mukpodon
a) AMHaMHYecKHii 50—10 000 200—600 1-3
0) KOHJEHCATOPHEIL{I 50—15 000 160—250 1—5
B) 3JIeKTPOMarHHTHbII 300—3000 0,5.108 0,5—1
r) Mbe303JIeKTPUYeCcKHUil 100—5000 108 1—5
1) YroJbHbIH 300—3000 108 10—100

1 Ha KaXXaylo MOJIOBHHY JIaMIibl.
2 B TPHOAHOM BKJIIOYEHHH (aHOJ COEIHHEH C SKPAHHOH CeTKOli).

241



MMpornonxeunue Tat6a Xl

| Paounit aua- | HomuHanbHoe conpo- BeixosiHOe Hanpsixe-
THn HcTOYHHKA na3oH 4acToT, THBJIEHHe Harpys3KH, HHE NPH HOMHHAJILHOI
ey oM Harpyske, mg
3ByKOCHHMATE/Ib |
a) 3/7eKTPOMarHMTHBbIi 50—6000 105 50—70
6) nbe303sIeKTpHUeCKHil 50—7000 (0,5—1)-108 (0,3—1).108
MaruurtHas roJioBka 50—10 000 108 1—2
Ietektop 50—6000 0,5.10¢ (1—3).103

Ta6auma XIV
MepeBon OTHOWEHUH HANPAMXKEHUW, TOKOB U MOLWHOCTEN B geunbensbl

OrtHotuenue OTHolenHe OrHoluenne OTHouenie
Jeuncenst HanpsixKeHHiH MoLHocTeit JHeuuGesbt Hanpsi>Kenuii MOLL{HOCTE
HJIH TOKOB WX TOKOB
0 1,000 1,000 29 28,18 794,3
0,1 1,012 1,023 30 31,62 1000
0,2 1,023 1,047 31 35,48 1259
0,3 1,035 1,072 32 39,81 1585
0,4 1,047 1,096 33 44,67 1990
0,5 1,059 1,122 34 50,12 2510
0,6 1,072 1,148 35 56,23 3160
0,7 1,084 1,175 36 63,10 3980
0,8 1,096 1,202 37 70,79 5010
0,9 1,109 1,230 38 79,43 6310
1,0 1,122 1,259 39 89,13 7940
2 1,26 1,58 40 100,0 10 000
3 1,41 1,99 41 112,2 12 600
4 1,58 2,51 49 125,9 15 800
5 1,78 3,16 43 141,3 19900
5 1,99 3,98 44 158,5 25 100
7 2,94 5,01 45 177,8 31 600
8 251 6,31 46 199,5 39800
9 2.82 7,94 47 293,9 50 100
10 316 10,00 48 251,2 63 100
11 3,55 12,59 49 281,8 79 400
12 3,98 15,85 50 316,2 100 000
13 4,47 19,95 51 354,8 126 000
14 5.01 25,12 52 398,1 158 000
15 562 31,62 53 446,7 199 000
16 6,31 39,81 54 501,2 251 000
17 7,08 50,12 55 562,3 316 000
18 7,94 63,10 56 631,0 399 000
19 8,91 79,43 57 707,9 501 000
20 10,00 100,00 58 794,3 631 000
21 11.22 125,9 59 891,3 794 000
22 12,59 158,5 60 1000,0 108
23 14,13 199,56 70 3162 107
24 15.85 251,2 80 10 000 108
25 17.78 316,2 90 31 620 100
26 19,95 398,1 100 105 100
27 99.39 501,2 110 316 200 111
28 25,12 631,0 120 108 1012
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Ta6anua XV

OCHOBHblE faHHble HEeKOTOPbLIX MOLHbLIX YCUNUTENbHbIX Namn
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1. Tlpusefienuple B TaGiKie JaHHBIE COOTBETCTBYIOT paGoTe jamm B pexkume A. 2. Jlamnwi 613C, 6I16C u

6[19 B HOBBEIX pa3paGOTKaX NPUMEHSTh HE PEKOMEHAYeTCs.
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Ta6auua XVII

MarHuTHble maTepuanbl, NPUMEHAEeMble 1A U3rOTOBNEHUA CeplevYHUKoR
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