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.Qaa OCHOBHbiX THIIB aJteK.TpOHHblX CTS6HJIH38.TOpOB IIOCTORHHOI'O HSIIpRXC.eHHSI - nocneao-

B8.T9JlbHblA H napaJtJt91IbH.biJ% - OTJlH~SIOTCSJ CBOHMH !lOCTOHHCTBBMH H H9!l0CT8TK8.MH: 

IIOCJl9LlOB8T9JlhH8.SI C~GMS. 6onee SKOHOMH~Ha, HO MSJtOH8,ll9~KHa; nap8JIJl9JlbH8SI 1 HanpOTHB, 

B~CbMS H8,L:t9XC.Ha B 3KCIIJtYST8UHH, HO HMeeT· H9BbiCOKHA K.II • .ll. PaCCMBTpHBaeMbiA HIOK9 CTa-

6HJIH38TOp C .!tBYXKOHTypHblM IIHTSHH9M SIBJtSI9TCSl IIpOMe>KyTO~HbiM THIIOM: o6Jt8Ll8Sl HalJ.e)K

HOCT&IO napanneJtbHOfi CX9Mbl, OH 6onee SKOHOMHli9H IIO cpaBH9HHIO C aeJ% H HMeeT pstA .Upy

rHX .O.OCTOHHCTB. By .O.YliH ManoHaaecTaoA, .a.eyXKOHTypaasr cxeMa TeM ae Meaee a:ansteTcst a 

pstae cny~aea-aecbMa nepcneKTHBaofi. 

HaH6onee pauHoaan&Hasr cTpyKTypaas cxeMa aeyxxoaTypuoro cTa6HnHaaTopa noxaaaaa 

HB .pHC. 1. npoaaaJtH3HpyeM ee B DOJtyiipOBO.llHHKOBOM B8pHaHT9 1 KOI',llS npeHMYW9CTB8 BbiSJB

JtSJIOTCSI 6o~ee OT'I9T1IHBO. PacqeT liSMIIOBOro eapHSHTB OTJlH'I89T_CSI ~RWb BTOpOCTeneHHbiMH 

ll9T8Jl.R:MH. npe>«..oe Bcero, Kp8TKO UOSICHHM tiJYHKUHH 81I9M9HTOB CX9Mbl II OCHOBHbi9 ycno:e

HbJ8 o5oaaatieHHH, apnasrrble npn ee aaanHae. 

-uanpa:a<:eHHe, TOK H MOWHOCTb HarpyaKH. 

CO - ·BblXO.OHB.SI 9MKOCTb CTB.6HJtH38TOpa. 

R 1 R 1 , U on - conpoTanneHHH naMepHTellbaoro aenHTeng H HCTOlfHHX .cnopaoro 

HB.npst>K9HHSI. 3Ta uenh M0)K9T HM9Tb H .llpyryiO KOHtlJHrypaUHIO. 

YllT 
m 

ulc , I p PJ: 

- ,npe.nnapHT9JlbHb19 KSCK.B.llbJ yCHJlHTSJtSI IIOCTOSIHHOI'O TOKa. 

- CHJlOBOit perynHpyiOWHit TpH.O.ll. 

- H81lpst)K9HH9 1 TOK. H MOI.UHOCTb CHJtOBOt'O TpHOAB. 

R6 lp+lH. u. - 6annacTaoe conpoTHBneaae, TOK qepea aero H na,lleaae uanpsnKe-

HHS: ua HeM. Toxa.MH YnT H ,llennTenst npeue6peraeM. 

C l 1 C 
2 

1 V nt 1 V n.1 - BbiXO.O.Hb19 9MKOCTH C9KUHR ¢HJlbTp8. H H3M9p9HHbi9 HB. HHX 

nepeM9HHbl9 H80pSI>K98HSI nynbCS.UHA: /e BOJlbTS.X UHKOBOro/. 

E l E 2 r l r 2 - 9JtBHB8JI9HTHble anc H BHyTpeHHHB conpOTHB1I9HHSl no IIOCTO-

SIHHOMY TOKY cexuHR BbiiipsrMHTenst c ¢nnbTpoM. E onpe.oen.HeTcst B pe>KHMe xonocToro xo-

aa, -nyTeM neaeAu~a annpoKCHMBUHH ua~anbuoro y~acTxa uarpyaoquoa xapaKTepHCTHKH 

ci:JHllbTpa OT XOJtOCTOI"O XOllB. ,llO HOMHHS.JlbHOrO TOKS. Harpy3KH. nnst llBYXIIOnynepHO,llHOrO 

Bbiilp.HMHTeJtst, pa60T8lOIUero 88 9MKOCTHbiA cflHJibTp, OHH HSXOllSITCSI IIO cpopMyJtaM/l/: 

v2 u~ 
E ~ .,J2U~ r = ---(I-cos0

0
), 

rH. 
/1/ 

r.oe u~ -s¢c1JeKTHBH09. H8UpSl>K9HHe COOTBBTCTByiOIIJ.eA 06MOTKE" TpaacciJopMaTopa, o, 
yron OTC9lfKH npH HOMHHB.JlbHOM TOKe Harpy3KH. 

HOMHHBJtbHbJB 3H8~9HHSI H3M9HS!IOWHXCS! BO :epeMeHH B9JtHliHH 6y .QeM 0603H8lf8Tb HHll9K-

COM •o• /aanpHMep, I Ho, E
0 

H T.a.l, uan60JthlllHe auaqeaHB - HH.oexcoM m • /ua-

npaMep1 U km Pkm H T.a.l. Cpe.ouHe aua~eHHSI TOKOB H HanpSI>Keanit 6y.oeM o6oaaa-

qaTb. npOnHCHbiMH 6yKBB.MH 1 M8Jtbi9 nepeMBHHbiB COCTB.BJtSJlOI.UHB - CTpO'IHbiMH 6yKBB.MH. 
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CxeMa pHC. 1 pa60TaeT cnenyJOIUHM o6paaoM. B nponecce npoaaaon&aoro H3MeaeHHB 

Tolta aarpy3KH a naTaJOIUero aanpst>Keaas a aa.aaaablx p.aanaaoaax aanpsmeaHe aarpyaxa 

IIO.a.aeQ>KHB89TCB IIOCTOBHHblM,_ C TO'lHOCTbiO .llO OlllH6KH perynapOB8HHS1,61larOJl8p51 TOKY 

I p • ltOTOpblii M9HSI9TCSI B nHanaaoae 0 < I p < I Pm • nponopUHOH81IbHO ,p H3MeHsr-

eTCH a UP -. o6ecne'lHB8B cTa6anaaannJO Bblxo.aaoro aanpsmeaaSI. OT THnoaoA napannen&-

. /3/ BOA CX9Mbl /eM. I .aayXKOHTypHblit CT85Hllli38T0p OTliHqaeTCB IIOHB>K9HRbiM H8IIpS1>K9HH9M 

IIRT8HHH perynapyrollleA B9T~H, 'tJTO .aaeT B03MO>KHOCTb CYUl9CTB9HHO IIOBbiCHTb K.II • .ll. B 

CHB3BTb Tpe60B8HHB_ It perynHpyiOUl9MY TpHO.llY no .llOIIyCTHMOMY H8IIpSDK9HHJO H MOUlHOCTB. 

Pac'leT canOBbiX uene-r:t 

Aaam:a cxeMbl nenecoo6paaao aa"laT& c pacqeTa canoeblx uenea. 3an.a•:u! aToro pacqe

Ta: npe aa.a.aHHbiX aaewaax .anSI CTa6BnaaaTopa aaepreTir'leCKHX ycnoea:gx ·I n.n:anaaoabl Ha

Meaeaa:SI IIHT8JOLUHX H8IIpS1)1{9HHA, TOK8 H HanpSI>K9HHSI Harpy3KHI cc}:lopMynapoBBTb OIITHM8llb

Hhle _Tpe60B8HlHI K C9KUHSI~ BbifipSIMH.T911Sl H cPHllbTp8 1 5annaCTHOMY COCpOTHBlleHHIO H peryna

pyiOlll9MY TpHO.LlY, a TaK>K9 oape.aenHTb H9KOT0p bl9 06lllH9 a8epreTH'19CXH9 xapaKTepHCTHKH 

CTB6H~H38TOpa - K.n • .ll.
1 

TOKH KOpOTKOI'O 38MbiKBHHSI H T • .ll. HaH60J199 y .Ll06HbiM M9TO.Ll0M ca-

110BOI"0 pa:ctJeTa SIBnBeTCSI cocTaBneaHe ypaaaeaHA KupxrocPa .anB nocTOSIHHbiX cocTaBliSIJOIUBX 

TOKOB H H8IIpst>K9HHA H peweaHe 3THX ypaBHeHHA .Ll11Sl rpaHH'IHbiX pe>KHMOB CTB.5HliH38UHH, 

npH KOTOpbiX CHliOBOA TpiiO.ll nona.aaeT B COCTOBHBSI OTC9'1KH H H8Cbllll9HHSI H KOTOpbl9 o.aao-

3H8tiHO CB513.8Hb1 C rpBHH'IHbiMR BH9WHHMH yCliOBHSIMHI
2

•
31 

• 

llBYXKOHTypHBSI CX9M8 ,ll89T aaH60JlblllHA ac}:l¢eKT IIpH HC001Ib30B8HBH ee B aeperyna:

pyeMbiX cTa6anaaaTopax nocTOSIHHOro aanps:r:>KeHHSI I U8 = const • .U80 / c .llOfiYCTHMbiM non

HbiM H11H 'IB.CTH'IHbiM c6pocoM TOK8 aarpy3KH I rHo" M I< I H < IH.' M, =·-r:m~l H uexo;opbiM 
'! Ho E 111 •• / 

n.onycxoM aa na:TaJOIUHe aarrps:r:>KeHHSI I E0 • Jl 18< E < E 0 ·M2 s, M £"~ M28= -- • B TBKHX 
I .c..o ' Eo 

C11Y'I8SIX npeo5pa30B8HHe HCXO.O.HbiX ypaBH9HHA npHBO.llHT K Cll9.LlYIOWHM OCHOBilbiM pacqeTHblM COOTHO-

weHHSIM, KOTOpble- .llliSI y.ll05CTB8 Bbl'lHC119HHA .ll8Hbl B 6eapa3MepaoA 38ITHCH: 

n + 1 

n 

X = s, 

X lp 

X 
u. 

(1 +,q)(M
2
E-pM1 ) 

M -·P 
'" 

n ( M >E- p M1 ) 

M,E 

P + q/x 

"' 
1- llzE·p 

- M, 

M
2
,-pM 1 

nacbiiU9HHe Tpao.aa: E = E
0

• M"i2~ , 

la=lao"UI 'lP=lPm' Uk=O; 

oTcettKa Tpa:o.o.a: E ""' E 0 • M1 E , 

IH = tHo, uk = ulcm ' lp = 0. 

PaeencTBa 121-151 cBSI3biBBlOT aa.aaaable K03q.,cPHnaeHTbl M H lll9CTb ncxoMbiX eenH'lHH 

- E 2 R6·1Ho r IH Ezo lpm uk 
n- £";, q = -U--, p = 'E,:, x

81
= -u;:, x 1P= t;;' xu~c= Uamo .npn ax BhiBo..o.e 

IIpe.QII0118I'Bll0Cb: fl COCTOSIHlHI OTC9'1KH H H8CbUlleHHB CHliOBOl'O TpHO.Ll8 X8p8KT9pH3YIOTCSI 

npeae6pe>KHMO M811biMH OCT8TO"'IHbiMH TOKOM H H8IlpSI>K9HHeM; CO"JTB8TCTB9HH0i 2/ .llJlSI KOH-

~ = const , tzlHo = r2 • 1Ho lnpaKTH'IeCKH STo oaaaqaeT, 

E
1 

E 10 2 o 
qTO nHT810lUH9 Uanpg)l{f?HHSI H3M9HSIIOTCSI BO Bp8M9HB CHHXpOHHO, TO 9CTb llHT8HH8 OT O.llHOit 

Kp9THOI"O CT86HliH38TOp8 

C9TH, a C8KUHH BTOpH'<IHOf:t o6MOTXH Tp8HCc}:l0pMElTOpa H8MOT8Hbl O..O.HHM npOBOilOM, B BblllpSI-

MHT9119 HCllOllb30B8Hbl O.LlHOTHllHbi9 .OHO.llbl H T • .Ll., '<ITO no TeXHOnOrH'I9CitHM H ltOHCTpyKTHB-

HbiM C006pa)l{9HHSIM BCer.aa >K9J18T9JlbHOJ. 

4 

I 

I 
l 
,j 

\ 
\ 
1: r, 

~ 

l' I 
I 

J 
!!~ ·. 

npHBe.aeM Bblp8.>K9HHSI B .llml BTOpH'IHbiX 3HepreTH'I9CitHX X8p8!tT9pH,PTHit CX9Mbl! HOMH-

HBllbHOrO K.II • .ll. - 1J 
0 

, M8KCHM81lbHOit MOIUHOCTH, pB.CC9HB89MOit CHliOBblM • TpHO.O.OM 1 - p .tar 

a MaKCHMan&aoro TOKa B uena aarpyaltR ape ltOpOTKOM aaMbiKS.HHH - I lc.!. .. 
'~o = 

q 
161 

_ ~ 81 [(1 + n)(1-pJ~.,,+nq- 1] 

p 
km 

Xtp • X Uk 
171 

• PHo 

4 

I - ll >E • /8/ 
lc,3;- p + __ q__ • 

(n+ 1)~.,, 
, Bbiqacneaae 3THX BeJJH'IHH He IIp9.llCT8Bllst9T Tpy.aa, ecnH peweaa CHCT9MB. 121-151 • nnB 

o.aaoaaaqaoro >Ke peweHHSI nocne.a.aeH Heo5xo.neMo BMeT& .ll~a nononHBT9llbHbiX ycnoBHst. 

8 Jt8'19CTBe TBKOBbiX MO>KHO ¢HKCBpOB8Tb 3H8'l9HH9: 1IIo6oA rrapbl HCKO!dbiX B911H'IHH, HCXOUSI 

H3 npa!tTH"leCxHx, KOHcTpyxTHBHblX a T.n. coo5pa>KeHHR.. Y.a.o6aee acero aa.aaeaT& aaaqeftHSI 

p B q , IIOCKOJlbKY '18CTO He npe.o.CT8Bll519TQSI B03MO>KHbiM M9HRTb HX B Clt01IbKO-

aa6y.~t& aHatiHTeiibBblX npe.aena.x. Ha pac. 2 

IOIUHe 38BHCHMOCTH B9J1B'IHH 

THK8JlbHOii WitS. lie/, X B l 

aoA wxanel OT apryMeHTOB 

n 

~ u. 

p 

X o 
lp Pkm 

PHo 
H q 

a,6, B npHB9.Ll9Hbl C9M9ACTB8 KpHBbiX, 0Tpa>Ka

'1o /nyHKTHpHble liHHHH, OTC'I9T no neaoft Bep

iCIInOlllHble JlHHHH, OTC'IeT ~0 npaeoA BepTHKBllb

CeMe:AcTBa nocTpOeHbi no aa.BHCHMOCTHM 121-

17/ JlJUI CnY"aB MIE =0,9; M2E :=1,1; M 1 = 0 /cTa6amtaaTOpbl c CRMMeTpH'IHbiM 

Ll9Cst'l"HOpOU9HTHbiM LlOflyCXOM Ha BaiipSI>K9HH9 C9TR H .aonyCTHMbiM ITOliHbiM c5pOCOM TOK8 aa

rpyaxH/ a npe.a.uaaaaqeabi o6nerttHT& Bbl6op orrTHMan&aoA aenaqHHb1"6annacTaoro conpoTHB

neaas rrpH aa.a.aaaoM aayTpeaaeM cc:inpoTHBneaan: BblnpBMHTensr. Ha Tex me pHcyaxax .nmt 

Cp8BH9HHSI TOHKHMH liHHBSIMB H306pa>KeHO no _O.QHOA LlOIIOliHBT8llbHOA: KpHBOA, 0Tp8>K8IOIU9A: 

Te >K8 38BHCHMOCTH npH M lB = 0,9; M >E = 1,05; !J 
1 

= 0,5. B Tex cnyqasx, xorna 

aeT .apyrn:x coo6pa>KeaaA rrpa Bhl5op_e q IHanH'IHe onpe.aeneHaoro f?amtacTaoro corrpoTHB-
, . 

neF.HB, aanatta nony'leHH51 RaHM8HhWero U H T.a.l, uenecooOpaaao pacc'IBThiBaTb cxe-
Km 

MY HB MB.KCHMyM K.n • .a., nOCK01IbKY H30 BC9X IIpHB8.0.9HHblX cPYHKUHA: TOJlbKO OJlHEl 71
0

£ q) HMeeT· 

MaKCHMYM a Toqxe q •n• •0,15 iO,Sp. PaccMoTpHM npHMepw cn:noaoro pactteTa .lleyxxoaTypHoB 

cxeMhi. 

npn:Mep 1. ,llaHo: M,B = 0,9, M,E=1,1, M
1 

= 0, p = 0,05, q· = 0,17. 

710 = 0,58, Peayn&TB.Tbi: 

Pxm = 0,15. 

n = 1,88, X 
81 

= 0,48, X lp = 2,6. Uk = 0,23, 

·p~ . 

npaMep 2. Llaao: M,B = 0,9, M-2B ::: 1,05, M 1 = 0,5, p = 0,1, q 

qo = 0,54, Peayn&TaTbi: n = 2,0, x E. = 0,5, x 1 = 2,0, x 
0 

= 0,2, 

= 0,2. 

p t p lc 

~ = 0,1. Ll11S1 CT86HJJH38TOpa nO nepBOMy B8pli8HTy C HOMBH8ll8Mh 
Pn. 

'1
80 

=·150 a,-. 

I Ho = 1 8 Tp~5yeTCSI CH110BOA TpBO.Ll C pecypcBMH '•- = 2,6 a, UKm= 35 B, 

pKm = 22,5 BT. Llng CT86HliH38TOpa ITO BTOpoMy eapHaHTY C HOMHH8ll8MH UJ<m = 300 B, 

1 Ho = 0,5 a Tpe5yeTCSI CH110BOli TpHO.Ll C pecypCBMH 1 Pm = 1 a, U Km = 60 B, p 
Km 

15 BT •• 06a TB.KHX CT85HliH38TOpa MOI"yT 5biTh p98liH30B8Hhi C O.LlHHM CHliOpbiM TpHO.LlOM TH-

na n4, 'ITO He .LlOGTHMHMO .Oll.Sl mo6oit .apyroA KOMll9HCaUHOHHOA: CX9Mbl. 

3Ha'IHT91IbHOe CHH>K9HH9 Tpe60B8HHA K CHliOBOMY TpHO.LlY IIO ITpene1IbHOMY H8ITpSI>K9HHIO 
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H MOUlHOCTH - rnaBeoe LlOCTOHHCTBO llBYX~OHTypHOA CX9Mbl. K TOMY me OHS D03BOIUI9T pe

SJI&HO IIOliYlfHTb y.C.OB1IeTB0pHT911bHbl9 H XOpOWHe 3H81J9HHSI K.II.ll.., H8XO.QSIIUR9Cst B .O.H8D8-

SOHe 0,5 - 0,6. HanoMHHM, lfTO ,anSI napannelibHOA CX9Mbi DpH TSKHX me Blrt:!WHHX ycnOBHSIX 

saanyqwaA E.n.a. cocTaansreT 0,45
131

, nnsr nocne.aoaaTenbHOA.- 0,75. Ka~t 6y.aeT noxaaaso 

B ll81IbHeAweM, cywecTBytoT npOCTble cpe.aCTB8 yaenHlfHTb Jt.II.Ll • .llBYXKOHTypHOil CX9Mbi .QO 

aa8:tteHHA 0,6 -. 0,7 .. TO eCTb npa6nuanTb ee no aToMy nox.aaaTemo ennoTsyro K nocne.aoaa-

Ten&HOA cxeMe. 

.LinQ:>¢epeanaa1IbHble napaMeTphl 

3anaweM ypaeHeHae Kepxro¢a .0..1151 rnaeeoro xosTypa cTa6H1IH3aTopa, o6Te~taeMoro 

TOKOM Barpyaltll /eM. pHC~ 1/, Y'IHTbiBSH .I'IHWh nepeMeHHhl9 COCT8B1IBIOWH9 TOKOB H Hanpg-

:>K.9HHA: 

e
1 

+ e
2 

= iH(r1.+ r:l + R 6 )+iP(r1 + ~6 )+ u 8 • /9/ 

0TCIO.ll8, nonaraSJ no-rrpemHeMy e:l=n·e
1

; r
2

=nr 1 , C1JHTBH noollepeaso e 1 ·s: in neaa

BHCHMblMH nepeMeHHblMH H yqHTbiBSSI CBSI3b i P = Su H / S - Il01IH8H KpyTH3H8 CX9Mbl, 

BK1Il0lf8.SI CH.I'IOBOA TpHo.0./
1 

IlOJIY'I89M BblpameHliSI .ll.I'ISl OCH.OBHbiX .o.acp¢epeHUH8.1lbHblX napa

M9TpOB CT86HnH38TOpa 88 lf8.CTOT8X, M:9HbWHX 'ISCTOTbl IIHT810W9H: C9TH : 

'3TH napaMeTpbi 9CTh 

k ~-I 
ae

1 
(1 +n) R8 =eon•f 

au H I 
a in ., =eon•f 

--~~~-----~-----
1 + r,(1+n)+lle;+S(Rf5 +r,) S(R6+ r,) 

Rn 

Rrs+r,(1 +n) 

1 + S( R 0-+ r,) 

/10/ 

1111 

He liTO BH09
1 

KBK KOSlj:lciJHUH9HT IlpSIMOii nepellB'IH H8fipSI>K9HHSI B Bbi

xo.o.aoe corrpoTaenenae. B npaKTHKe 6onbwee 
npaMeHeHH9 HBXO,llSIT OTHOCHT91IbHbiA xoacpcpn-

uaeaT CTB5HJIH38IlHH - y 

nerxo HSXO.llSITCSI qepea k H 

H OTHOCHT9.1lbHOe BbiXOL1H09 COilpOTHBJI9HH9 -

y 1_. 
k' 

UHo ,. 

E
10

(l+n) 

~R6 +r1 ) 

~e,(l+n) 

P __ r_,. p(l+n_!_~~ 

Rn. S(R0 +r,) 

J3 
Ecn.a npe.o.nono>KHTb, liTO YnT cTa5nnaaaTopa aMeeT ycanenae 2 

p 1 KOT0pbl9 

/12/ 

/13/ 

88 Jt8CK8.C. 1 TO 

DpH "tf9TbipeXKBCK8.llHOM 1 BK.I'IIO"tf8SI CH1IOBOfi TpHO.ll 1 YCH1IBT9119 H 

HBSI CX9M8 .aaeT B03MO)KHOCTh nony"tfHTb y = 10
3 

-10
4 

H p 

9TO:It CTOpOHbl 061I8ll89T .llOCT8TOqHQ XOpOWHMH B03MO)KHOCTSIMH. 

Jl - 20 - 40 JlBYXKOHTyp

-3 -4 10 - 10 , TO ecTh c 

Tax, 

Bbipa>Keaasr /10/ - /13/ noaaonHroT saiiTa .o.nq4>epeauaa1IbHbi9 napaMeTpbi_.H ea qacTo-

6onbwax ttaCTOTbi ceTH, aeo6xo.a.HMO nHWb yqHTbiBBTb 'ISCTOTHble aaaacHMOCTH exoaa-

6 

I 

-~ 

I 
'i 

utHX a HHX anrP:PepesuaallbHbiX aennlfBH R 6 r' s • TaK, c noahlweeaeM 'facTo-

Thl BHyTpeanee conpOTnanenae ¢an&Tpa c BhlDpSJMBTeneM ace a 6on&weA cTeneua 6yaeT on-

pe.o.eJtSITbCSI 9MKOCT51MH c<}J1 ' Cq,:;! I Bee 60llbwee BJ1HSIHBe Ha s 6y .llYT 0K8.3biBSTb lfSC-

TOTH~e CBOACTBS TpBOllO~ B T • .[l. 

B K8'19CTBe H1lnJOCTp8UHH BbiW9H31IO>K9HHOMy paCCMOTpHM nee npaKTH'I8CKBX CX9Mbl CTa-

6HliR3HpOBSHHbiX HCT.OliHHKOB IIHTSHHSI, B31""0TOB1I9HHbiX H DpOW9.llWHX .ll1IHT91IbBYIO SKCIInyaTa

DBIO B na6op8TOpHH BbiCOKHX SHepraA 06'h9LlHH9HHOI""O HHCTHTyTa Sl.0.9pHbiX HCC119.ll.OB8.HHA. 

CTa6HJ1H3RpOBBHRbd'i DOJtYIIPOBOllHHKOBbli\ HCTO'IHHK IlHTSHHSJ 

Ha 150 a, 0,6 a 

nvHHUBTIH81IbH8.51 CX9MS B Cll9IlH¢11K8..UHSI It Heii IlpHB9ll9Bbl HS pHC. 3. nocne 3Q MHHyT 

IIpOrpeaa HCTOliHHlt HM99T CJ19llYlOWH9 T9XHH'I9CKHe .O.SHHbie: 

sanpsr*esne ceTa •••••••••••••••••••••• 220e ! 10%, 50 rn, 

BbiXO.Q.ftoe H8Ilp51>K9HHe ••• • • • • ••••••• - • 150 ·a, 

TOit H8rpy3KH 
OT 0 .0.0 0,6 a, 

nynhC8DHH/H WYM HS BbiXO.O.e 

K09<}:JijiHUH9HT CT86HliH38.UBH 

• • • • • • • • He 6onee 2 MB IIHK, 

ne MeHhwe 1000, 
BbiXO,llHOe COnpOTHB1I9HH9 • 

• • ne 6onee 0,1 oM, 

.o.peaq, Bblxo.o.aoro aanpst>Keeag •••••••••••••• He 6onee 0,1% aa 6 llacoe, 

IlO.I'IHbiAK.II.Ll.B HOMHHBllbHOM p9>KHM9 • • • • • • • • • •• • • He M9HhWe 0,6. 

CanOBble U9TIH paCC'IHT8Hb1 flO paCCMOTp9HHOA MeTO.llHK9 II HM910T KOHCT8HTbl
1 

UpB6JtH3B

Te1IbHO COOTBeTcTBYIOIUHe npaMepy 1. Hanpsr>KeHH.H nylibcauaA Ha SMKOCTstx cPHllbTpa, a Tax>Ke 

•aeH,lleam~HOCTb• CHliOBOI'O Tpao.aa, HM910IUH9 B peaiibHbiX 6nox8x IlHTSHHSI 38M9THYIO B9J1HliHHy, . . 
yqHTblBS.IlHCb BB9.ll9HH9M HOBbiX BH9WHHX KOS<}:J<}:JBUHeHTOB 

Jf1H H • }J2E , npHqeM 

M' = M - ~- lkOC:.T·; .v' = lf + unJ· + UICuac.. 1141 
1E IE 2Elo lpm :JE :IE 2E10 UKm 

3.oec& 
- neynpaBnSieMblA TeMnepaTypHbiA TOK xorrnexTopa curroeoro Tpao.o.a a .a.aa-OCT. 

HOlt CXeMe BIWIO"tf9HHSI npa UK= UKm 
UK HBC. - II8..ll9HH9 H8.IlpSJ>K9HHSI 88. HSCblW~H~OM 

TpRo.o.e npH Toxe xonnexTopa /pm 

CneayeT· aaMeTHTh, "tfTO •sea.lleanbHOCTb• canoaoro TpRO.lla n nynLcauau Mes&we 5% BO 

MHOrHX ciJyq:asx M0}1{80 B005II.te He y'IHTbiB8.Tb 1 IIOCK01IbKY KpaARHe rpaHHliHbie pe>KHMbJ CTa6H-

1IB38UHH B ycnO~HSIX. peanbHOii 8KCilJ1YST8UHH llOCTHI"BIDTCS pe,llKO. 

B CXeMe HCII01Ib30B8H H9J1HHeiinhJA 6annaCTHblA S.ll9M9HT, o6~8Ll8.10IUHA TOKOCT86HJ1R3Hpy10-

WHMB ~BOi!CTBBMH /eM. B<J:1IhT8Mll9pHbi9 X8p8KT9pHCTHKH 88 pH C. 4/. 3TO IlpHBOllHT K Ll81Ib

.H9A"WeMy CHH>Keifaro Harpyax.J! IIO .TOKy H MOWHOCTH Ha CH1IOBOA. TpliO.ll H .K yaenn'leHHIO K.n • .a •. 

cxeMbl. Jlng pe.ccMaTpHBSeMoro 6noxa IPm yMeHbWaeTcB npnM epuo B 2 paaa, 71
0 

yaena

"tf:HBaeTcH .Q.O 3H8'19HHSI 0 .. 6- 0,7, fK.a. yMeHbW89TCB B 2 p838 llO Cp8BH9HHIO C paC"lf:9THblM 

1IHH9iiHbiM C~yttaeM. JlOfl01IHHT91IbHOe YllOfiCTBO OT BB9.ll9HHSI 58Jt1IBCTHOfi 1ISMIIbi 38K1IIOttaeTCSI 

B DO.llp06Hoft BH3YBJ1bHOi HHctx:>pMSUHH 0 pe.MUIM9 CTS6BJ1113BTOpa IIO 

UH81IbH8SI oCHI'H81IbHSSI 118.MUB B aTOM Cnyqae CTBHOBHTCSl H31IHWHeii. 

eaxany .aaTa; cne-

Bee TpHOAbl cxeMbl pa6oTaiOT a onTHMMbHblX pe>KaMax ycHneaaSJ Toxa, npHlleM T 
1 

a 

7 



T 
2 

gansuo-rc.R yca:na-renHMH M8JtbiX cn:raanoBe Onop.aoe Hanpa:meaa:e CHHMaeTCSI c 15 - aon&THO· 

ro z:peMHReBoro CT86Hrut:TpOH8e ~830BhiA: CT86RllHTpOH n2 BB9.ll9H .llliH. YM9HhW9HHH .oa:ctuf:Je

peHUB81IbHOrO conpOTa:aneaBst aepxaero nne'la uaMepuTen&aoro .oenaTenRe Ero MO>KHO· H ae eTa-

BHTb
1 

H3MeHHB B 601IbWYIO CTOpOHy R1 
0.0H8K? 9TO HeCK~libJCO yxy.oWHT CT85H1IH38UHIO. 

J.1cD01Ib30B8HHe BO BTOpOM K8CK8.ll9 TpBOJl8 THfl8 n401 yMeHbW89T CKlJOHHOCTb CX9Mb1: Jt C8M_o

B036y>K.ll9HBIO. B ~ta"'leCTae .oononaaTen&noro cpe.ocTaa anst noaaanenas nocneaaero MO>KHO 

peztoMeH,llOB8Tb fiOCTeneHHOe yMeHbWeHRe 9MKOCTH C J ~ nayxceKUBOHHhiA MOCTOBOii BbiDpR

MHT91Jb DHTaeTCR OT OJlHOA BTOpH'IHOii o5MOTKR .c .llOD01JHHT911bHhiMR Bb1BO.ll8MH. SnC E 1 CHB

M89TCSI c eMKOCTB ct H paaaa u F. v2 I snc E2 CHHMaeTCSI c eMKOCTR c2 H p8BH8 

(Uf~ + u2"" J ~ KaK BB.llRM, .oayxceKUHOHHblii BbiDpSIMHT91Jb H cPa:n&Tp peanaayiOTCSI 

npOCTbiMH ·cpe,llCTB8MH. 

B .llBYXKOHTypHOM CT86H1JH38TOp9 1 T8K .>Ke K8K H B THDOBOit napannelJbHOil cxeMe, npH 

JtOpOTKRX 38Mbiit8HDHX H8 BbiXO.lle CHliOBOft TpHO.U o6eCT01JHB8eTCSI H K8KBM-nH60 neperpy3K8M 

ae no.oaepraeTcst. HecnomaaR CHcTeMB. aaiUHThl, npe.oycMoTpeaaast B cxeMe pRe. 3 1 BbiDOliHR- · 

eT pSI.ll BTOpOCTeneHHblX i:pyHKUHit. nycKOBSH KHOfiK8 K 1· II C8MOf51IOKHpyiOIUeeCSI DO CeTH 

pene P c ueno'IKOd: c
4 

R 
5
. 

1 
aaMe.nnsiOw.eA ero cpa6aTbiBaaae aa apeMSJ nporpeaa HHTH 

6annaCTHOA JiaMDbi, 3B.IllHlU8IOT CH1IOBOA TpHO.ll OT nepeaanpg>KeHHit B MOMeHT BKliiO'IeHHSI, a 

TSK>Ke 38UlHUl8IOT CH1IOBOA Bb1DpRMHT91Ib 1 TpaactPopMSTOp H 6annaCTHYIO naMny OT TeDlJOBbiX 

neperpyaoK npH JtOpOTHHX aaMbiK8HHSIX /oTKJIIO'IeHaeM 6noxa oT ce-ra(. Ha xopoTKBii aHTepean 

epeMeHH oT KOpOTKoro aaMbiKSHHH .oo oTnycKaHHSI pene TpHO.llbl T 3 H T 4 OKB.3biB8IQTCR noa

JtJito'leHHbiMH s aaaepcHOM aanpasneHHH K aanpst>KeHHIO E2 • .lleJIHTenb R2 - o6paTaoe conpo

THBneau:e Ll.HO.ll8 .a
3 

npe,llH83H8"19H .QlJR CHH>KeHHSI 38IIHp810lUei'O HB.DpSI>K9HHSI H8 SMHTTepHOM 

nepexo.ae T 
4 

~o 6eaonacaoA aenH'IHHbJ. ConpoTaaneHHe R 1 1 aaMbiKaeMoe KOHTSKTaMH xaon-

KH K2 npH BbiKliiO'IeHHJI 6noxal o6ecne'IHBaeT 6biCTpbiA paapst.n BbiXO.llHOii eMKOCTH c6 H ac

KliiO'ISeT B03MO>KHOCTb 8HOM8JibHOro flOBTOpHOI'O nycxa 6JIOK8 B pem.HMe X01JOCTOI'0 X';'.llB 38 

C'leT OCT8T01JHOI'0 38pH.lla' STOil eMKOCT·H. npe,llOXpaHHTellb ~a 1 8MDep npe,llH83HB.'IeH .llliSI 

aamn:Tbl npa KOpOTKHX aaMbiKB.HHHX a nenHx Tpaac<PopMaTopa, canoeoro a acnoMoraTenbHoro 

BbiiipRMHTeneA: a c!JanbTpoa. Onacaaaa.s: cacTeMa aamHTbt o6ecne'tlana anaTen&HYIO /cabiwe ro

aa/ f5eaaaapHii:HyiO 9KCfiJIY8T8UHIO .08HHOJ'O 61JOK8 UHTBHHSI. 

BbicoxoaonbTH~A cTa5amtaHpoaaHHbiii aapSJ.llHblii BbinpSIMHTeJib 

CxeMa ~ro npHae.aeaa aa pu:c. 5. BbinpRMHTeJib npe.aaaaaaqea anSI aap.S:.llKH eMKOCTHOii 

6aTapeH C /aaopaMep, eMKOCTb HCKYCCTBeHHOil JIHHHH/, KOTOp8SI. nepHO.llH'lleCKH p83pSI>K89TCSI 
0 . 

aa alt.THBHYIO aarpyaxy /aanpaMep
1 

BbiCOKO'tlaCTOTHblfi reaepaTop/. B BbiDpSIMHTensx Taxoro 

H83HB.'IeHHSI C noJie3HOii MOIUHOCTbiO e.llHHHUbi KHJIOB8TT nenecoo5p83HO HCDOJib30BB.Th K9HOTpO-

Hbl HliH BbiCOKOB01JbTHble KpeMHHeBble 6aTapeH 1 8 peryJIHpOBKY BbiXO.llHOrO H8IIpSI>KeHHSI ocy

I.U9CTBJISITb HeUOCpe.llCTBeHHO HB. CTOpOHe CeTeBbiX OfiMoTOK C JIOMOWblO perynapOBO'liH0£'0 

Tpaacq:,opMSTOpa. nonHSSI CXeM8 B STOM CJIY'i8e 6y.lleT 3H8qHTe1tbHO npowe THp8TpOHHOI'O 

BbiDpSIMHT91IH C perynHpOBKOH B ceTOqH biX uenHX IIpH OllHOBpeMeHHO 6onee BbiciOK.Oii Ha,lle>K

HOCTH n GeaonacaocTH a pa6oTe. B cBOIO o'lepe.o.&, .onH cTa6HnHaauu:a nopora 'aapsna eMKOCTH 

B T8KOM BbtnpSIMHTene yao5HO HCD0llb30B8Tb .llBYKOHTypayro CXeMy ITO .cne.oyroWHM DpH'IHH8M! 

1/cTa6Hml38:UJtlO MO>KHO ocywecTSHTb perynHpyiOWei\ JI8MIIOi\ C M81JbiMH .oorrycTiMbiMH HB.ITpSl-

8 

I 

!: 

J:l 
~:? 

II 

;ll 

tl ,, 

I 

\ 

J.l/.,1;' 

.J; 

11 

I 
I 
! 

;( 

... , 

.>KeHH9M, TOKOM H MOWHOCTbiO aHOJl8; 2/ cxeMa CT.a6H1IH38UHH .nony'laeTCSI KOMD8KTHOA., UO.llltJIIO

'IaeTCSI z: Bbiiip.HMHTeniO acero B Tpex TO'IK8X /ae C'IHT8H ce-reaoro. waypa/ H a CliY'~!le csoeA: 

HeHCnpaBHOCTH MO>KeT 6blTb 6biCTpO H3'bSITB ll1lSI peMOHT8 6e3 HapyweHHH pa6oTbl OCHOBHOI'O 

BbiiTpSIMHTenR; 3/ .QnaroaapR HMDY1IbCHOMY pe>KHMy pa6oTb1 7CT86H1IH3HpyiOIU8SI nPacT8BK8 ae-

3H8<JHTe1tbHO CHH>K8eT DOJIHbiA K..n.Ll.. /M8KCHM81JbH09 TeopeTH'19CKOe 3HB'IeHHe 0 15/ o 

PaccMaTpHaaeMhiA. Bhmps:MttTen& uMeeT cnenyrowue napaMeTpbi. 

nopOI' CT8f5H1IH38UHH HB BbiXOll.e ...... perynBpyeTCSI OT 6 ,UO }2 K.B. 

To'IHOCTb no.a.oepmaaas nopora cTa5HnHaauau: • • • • • ••• 

Maau:ManbHbiit nepao.o aanycz:a Moaynsrropa ••• 

(C
0 

= 40 M<i> , U80 = 10 KB ) • 

oxono 0,5%. 

1 cez:. 

M axcu~an&Hast cpe.oHHSI BblXO.llRSSI MOll.lHOCTb 
• • • e • • • 2 KBT. 

naTaHH9 OT 3 - .Pa3HOJI C9TH 220/380 B ! 10%, 50 repu. 

MoiUHOCTb
1 

fi0Tpe6nseM8SI B pe.>KaMe IIOlJ.HOft Harpy3KH • • • • • • • • • OK01IO 5 KBT. 

M OlllHOCTb
1 

IIOTpef5nsteM8SI H8 X01JOCTOM XO.llY • • o • • • • • • • • • • • OK01JO 2 KBT. 

KpaTKO• o6 oco6eaaocTHX c~eMbJ pac. 5. B KaqecTse perynHpyiOwero Tpaac¢opMaTopa Hcnonb3o

aaa arperaT cTpoeHHblX na6opaTopHbiX aaTOTpaHcciJopMaTopoa nATP-2 250 a 1 9a. nocKon&KY aenH

'IaHa 681J118CTHOrO CODpOTHBJI9HBSI He B1IHSI9T H8 K.II.,ll. CX9Mbi, ORO BbifipaHO BbiCOKOOMHbiMo :3THM 

o6nerqaeTCSI pe>KHM KOMD8KTHOA .OJISI T8KOA ycTaHOBKH perynapyiOweA naMIIbi rY -so. KoHTYP 

perynnpyiOI.Uei'O TOKS IIHT89TCSI HBITpst>KeHHeM1 CHHM89MbiM C HH>KHero nne'l8 MOCTOBOrO 

3-ciJaaaorO BhtnpRMHTens /cpe.ll.HHSI TQqKa aaea,abi BTOpaqHbiX 06MOTOKf • KonTyp TOKB aarpy3KB ITHT89T"" 

CSI OT scero BbiiTpstMHTenst 6ea .llOITOlJHHTe,nbHOA c\:lHJibTp8UHH. Kax BH.OHM, B llSHHOM cnyqae 

o6ecne'IHTb pa6oTy aayxxoHTypaoA cxeMbi cTa6urrHaauan yaanocb 6ea npaaneqeHHH a.ononaH

TeJibHoro o6opy.noaaHHH, ecna ae C'IHT8Tb ae6on&woft ¢an&TpyiOweit eMKOCTH ccp , crnama

aaiOlUeH nyn&canu:H 'laCTOTbi 150 ru aa aayTpeHHeM KOHTYpe. npeaaapHTellbHbiA YnT c Koacp

cl>HUHeHTOM ycnneHHH OK0110 200 BbiDOnHeH 6anaHCHbiM H8 JlBYX D81Jb'IHKOBbiX naMnax. llHO.ll 

.0211 nocTasnea .llliSI orpaHK'IeHHSI caepxy aa ypoaae 35 aonbT aaop.s>KeHHB nepaoA:: ceTKH 

perynapyiOUleA: 118MDbi. PerynHpOBK8 nopora CT86H1JB38UHH ocymecTB1JReTC~ H3MeHeHHeM TOKB 

H3MepHT91JbH.OJ'0 .aenHT9JIB C nOMOUlblO fiOTeHUHOM9Tp8 510 KOM. BeJIH'IHH.9. BbiXO.llHOI'O HanpH

>KeHHSI OTCqHTbiBSeTCSI nO WK81Je npa6opa 1 H3MepS1IOWer'0 DpODOpUHOHBJibHbiii eMy TOK aenHTe

JISI. HcTO'IHHlt DHT8HHSI ueneA:: ycH1IHT91lH nOK838H ycnOB!IO• DOCKOllbKY ero BHyTpeHHSISI CX9M8 

He HMeeT DpHHilBDH81IbHOI'O 3HaqeHHSio 

BpeM9HH8SI .o·HarpaMM8 .llliSI MaKCHM8llbHOI'O, MHHHM81lbHOrO H HOMHH81lbH01'0. H8Dp9:>K9HHA 

ceTJ! UOK838H8 HB pBC. 6 /cnyqait 1,2
1
3, COOTBeTCTBeHHOf • nocne pa3pSl.ll8 B Harpy3KY eMKOC-

THBH 6aTapeSI 38pSI>KaeTCSI 3KCDOHeHUH81IbHbiM TOKOM C M8ltCHM81IbHbiM 3H8'1eHH9M - npHMepHO 

Uc~ 

Ro 
B COOTBeTCTBHB C ypaBHeHHeM 

u c 

_.JL w -
UCoo (1.-e r ), ucoo= E =ul~.J6, 

t 

/15/ 

rae r ,;, R
8 

C
0 

, 0 = t- z: T /oTcqeT ape~eHH seaeTcst OT aa'llana Ka>K.a.oro uaxna/ I 

w 0 
-

1

- 1- -z:oa<I:>clJHUB9HT Tp8HCclJ0pMBUHH
1 

U l - scPcPeKTHBHOe aanpst>KeHH9 nepBH'IHOil: Of5MOTKH 

v ,· 
DOBbiW8IOlU91'0 TpBHCciJOpMaTOpa. 

'.JTcroaa aeTpyaao onpeaenHTb apeMH nocTa>KeHHR aaaaaaoro nopora cTa6anu:aauHH H, 

g 



cne.noaaTenhao, MBHHMBnhHhiA: nep:a:oa aanycxa MonynSITOpa T 
MBH. 

= Tz =r 1n ___ 1 __ , E 
1 

= E (1-~)=U (1-~)~y(;", /16/ 
1 - J.;,o/ E.:,n .., n o JO WJ 

T 
0 111ln 

r.ne U JO 1 E0 COOTB9TCTBYIOT HOMHH81lhHOMy HBIIpSI)K9HHIO CeTH
1 

! - OTHOCHTenbHhiA: 

.o.onycx a a xone5aa:a:SI aanpSJ)KeHHSI ·ceTa. Llng Taro lfT06bi ex eM a yc neaana BhiATH aa nopor 

CTa5:a:nuaa.uaH np:a: aa.naanoM nepaone MonynsrTopa T
0 

, aen:a:q::a:aa !1
10 

non>Kna y.a.oaneTao

PSITh aepaaea_cTay 

u 
Ho 

u,. > ~ (1-~)(1-<>-~'1/6 
w, 

/17/ 

rny6HH8. HepaBeHCT.Ba Onpe.a.enSI9TCSI IIOT9pSIMH B TpanccpopMSTOpax H BbiiipBMHTene. npaKTH

lfeCKH nocne aa.o.aHHSI nopora cTa5anaaauaH uanpgmeaae aa. TpaaccpopMaTope no.o.HHMaeTcSI no 

noganea:a:g perynapyromero Taxa, TO ecTh no OTKnoneHHSI na onpeneneanblfi yron cTpenx:a: 

H3MepHTenR lp 

• B MOM9HT paapSina eMKOCTH B.biXOLl BbinpSIMHT91lSI IIO CYlU :?CTBy 0K8.3biBS.eTCSI 38.KOpOlfea-

HbJM. -~ax yxaablaanoch pauee, TaxoA: pe>KaM Llnsr nayxxoaTypaoro cTa6:a:naaaTopa. a oTnHttHe 

oT nocnenoaaTenhnoro. ae sranSieTcsr orr~CHhiM, nocxonhKY peryn:a:pyromasr nenh o6ecTO'Ieua, a 

aapRLlHbi:B: TOK orpaa:a:ttea · 6annacTHbiM conpOTHBneaaeM. 3awaTbi, aaanorH'IHoA: ueno'lxe R
2 

0 
3 

·aa CX9Me pHC. 3, B naHHOM cnyqae He Tpe6yeTCSI, IIOCKOJJbiCY peryn:a:pyJOlUBR naMna CaMa Bbi

ll9p>KHBaeT 3H8.'1HT91lhh:bl9 05paTHbl9 fi8.IIpst>K9HHR HS 880.09. 

·Qnac8HHbiA: BhiiipstMHTem, CIIOC059H pa60T8.Th H HS CTSUHOHS.pHyiO Harpyaxy C TOICOM IIOT

p"e61t9HHR 100 - 200 Ma, cne.oy9T nawb cnaa:a:Tb senattany 6annacTnoro conpoTasneaast no 

3Haqeflafi 0,2 - 0,3 OT HOMHH8.1IhHOrO Harpy30'IHOT'O conpoTHBneHHH. 

n H T e p a T y p a 

1. B.H. Axcenos. BbinpHMHTena H TpacrpopMaTopnbie flO.llCTBHIIHH~ Cast3bHa.llaT, 1961. 

2. C.Jl • .Qo.OHK. Pe)KHMHble H anepreTaqecKH9 COOTHOWeHHR Tp8.H3HCTOpHbiX CT86HnH38TOpOB 
aanpH>Ken:a:st •• npH6opocTpoeHHe:- N!? I, 1961. 

3:. IO.B. Car:ppowxan. PacqeT ~anoa•biX uenefi nonynpoaonnaxoablx KoMneucauaoHHbiX c-ra6HnH

aaTopos. ,3neKTpocsstab•, N9 & 1963. 

Pyxon:a:"cb IIOCTynana B H3.llST9nbCICHH: OT .Qen 
18 H!OJIH 11J63 r. . 

10 
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e. R. 

p H C. 1. CTJi"yKTypHaSI cxeMa nsyXKOHTypaoro cTa5an:a:aaTopa. 
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2,61 ' 1\\ .... r=_,, .... 4 .,..c I /'I 

2,~1 ":' I:)(", \J.r 

1,8J '( ¥0'1. ':'.! -------1 

t.41 'i ",I 

[ --, I --> I....... J t,a;, ,'.. ,.... - ... 
a) 

~I 
Utr 

s 35 

~ 

3 5 

2 

to 0.1 Cl2 Q3 0.11 9-
'5 

6) 

a) 

p H C. 2. 3aBHCHM0CTH n(p, q} , XI (p,q} 0 Ylo (p, q} /nyHKTHpHb19 JIHHHH, OTC'IeT no 119BOft: 

BepTHxanbHOH wxane/, Px (p,q} .xv1Jp,q} , !.1s..m_ (p,q) 
~ ~ . 

/cnJIOWHbie IIHHHH, OTC'I9T no npaBoH B9pTHK8JlbHO~' WKane/ B CJiy'lae !JIll =0,9, 
M 2 E"" 1,1, !J 1 =D. TOHKHMH JIHHHRMH nng cpaBHeHeg noxasaHbl Te >Ke 

3llBHCHMOCTH npH !JlE"" 0,9, ft.l
2

E ""1,00, ,,J I "'"0,.5 f p = 0,1. 

12 

/ 

D; 
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~ 

p H C. 3. npHHII.HDH81lbH8SI CX9M8 CT86HJIH3HpOB8HHOI'O DOnynpOBO.O.HHKOBOI'O HCTQqHHKS 

DHT8H~SI C BbiXO.O.HbiM ~anpst>K9HH9M 150 BOllbT H TOKOM .0.0 0,6 8MDep. 

C fi e Il H ciJ H K a U H~ Sl K C X e M e W 

TpaacciJopM8TOp CHJIOBOA: THDOB8SI MOIUHOCTb 130-150 Ba, _!_ = 0,22, 
.ws w wl 
w- = 0,20, -if- = 0,17,. wl I w2 I w, - n3B 0,77, w.,- n3n 0,16. 

BanAacTaast· naMna
1n1 - n106ast naMna aaxa1IHBBHHst HnH KOM6HaanHH naMn c 

HOMHH81lbHbiM Hanpst>K9HH9M He M9H9e }QQ 5 1 HM9101.l.l8SI npH TOKe 0,6 8 D8.ll9HH9 

aanpsnKeHHSI 15-20 e/cM. Toqxy UPmln r I Ho Ha KpHBOii 1 pRe. 4/. CTa6HnH-

TpOH n2 -mo6oro THna Ha Hanpsr>KeHHe CT86H1IH38UHH 120 B. Pene 381.l.lHTbl P-
mo6oe c TOKOM cpa6aTbiBSHJUI 5-20 Ma. R 1 :u c., onpe.nenmoTcsr co.npOTHBne-

HHe~ 06MOTXH H BpeMeHeM 3B..0.9p>K:rtH Cp8158TbiB8HHSI DpHM9pHO p,J CeK. 

nonyrrpOBO.O.HHltOBble rrpH60pbi: T 1 - THna nto. T 2 - TH.Da n40l f T, - Tena 
fl26A, T 4 --nna fl4E; .r:U-3 - THna .0302, .n ; .. 1 - THna .U7r, .n •·• 
THna ll810, .n 10 - Tuna .0815 /ana 2 WT .0808/. KoaaeacaTopbl: C 1 - 4 WT 
150 M,P 200 B, C 2 - 3 WT 150 M,P 2QQ B, C 6 - 1 WT 150 M,P 2QQa, C s-
200 M,P 50 a, C ,. 1 - 1 M,P 160 a. ConpoTIIBneHHH: R 1 ~ 100 OM, R 2 =R 9 = 
10 ltOM, R, = 4,3 ltOM, R 4 =39 ~OM, R. = 6,2 ltOM, R, = 3 Jr.OM, R. ~ 300 OM, R,. = 360 OM. 
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p a: c. 4. Bon&TaMnepHbie xapax.Tepa:cTHKH na:aeitaoro H aenaaeaaoro 6annacTHbiX sneMeHTo& 

/KpRBhie 2, l,COOTBeTCTBeHHOI. 

"'JIIf:f.., ~· IWI.f> uJ/<ITlo1 
____ ..J 

p H C. 5. npHHilHCIH81IbHBR CXeMa CT86HliH3HpOBSHHOrO BbiCOit0B01IbTHOT'O 38pB.llHOT'0 Bbi!Ipst

MHTeJHI. 
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p II c. 6. BpeMeHHBSI .o.RarpaMMa pa5oTbi aapSinaoro B&mpSIMHTenH. 


