
c 3 ~ J''YK---n- ~ g 
?>9oof-77 

A.K.norroB, KHM YH lJaH, A.A.OMeJibHHeHKO, 
B.H.CoJIOBbeB, B.r.TMIIIHH, r .O.j{yKOB, 
B.M.KoHcTaHTHHOB, C.K.HHKoJiaeB 

PEREMHAH CMCTEMA ~A~OBAHMH 

BPAmAIDmErOCH.~KOBOrO CEREKTOPA 

C OPMBO~OM OT ACMHXPOHHOrO 

3REKTPO~MrATERH 



A.K.nonos, KHM YH qaH, A.A.OMeJibHHeHKo, 
B.H.CoJIOBbeB, B.r .THUIHH, r .nJKyKOB, 
B.M.KoHCTaHTHHOB, C.K.HHKOJiaes 

13 - 10640 

PEREMHAH CMCTEMA ~A3MPOBAHMH 

BPAmAIDmErOCH ~MCKOBOrO CEREKTOPA 

C OPMBO~OM OT ACMHXPOHHOrO 

3REKTPO~BMrATERH 



• 

nonoa A.K. H llp. 13 - 10640 

PeneAH8H cacreM8 ~83HpOB8HHH ap8m8~merocn llHCKoaoro 
ceneKTOp8 C OpHBOllOM OT 8CHHXpOHHOrO aneKTp0llBHr8TenH 

Onac8H8 cacTeM8 perynapoa8HHH, o6ecne'IHB8~m8H Bp8meHae M8CCHBHo­

ro llHCKOBOrO ceneKTOp8 CHH~83HO C Bp8m8~mHMCH MOllYflHTOpOM pe8KTHBHo­
CTH HMnynbCHOrO pe8KTOp8. B OTflB'IHe OT o6menpHHHTOrO llflH 8H8flOrH'IHblX 
38118'1 nponopUHOH8flbHOrO npHHUHD8 perynHpOB8HHH H HCD0flb30B8HHH llBHr8-
TenH OOCTOHHHOrO TOK8 1 B p8CCM8TpHB8eMOA.CHCTeMe HCDOnb30B8H 8CHHXpOH­

HbiA KOpOTK038MKftYTbiA aneKTp0llBHr8Tenb H OpHMeHeH peneAHbiA npHHUHD 
perynHpOB8HHH. nocpellCTBOM THpHCTOpHoro ynp8BfleHHH llBHr8TeneM B CHCTe­
Me llOCT8TO'IHO OpOCTO pe8nH3Y~TCH llB8 pe*HM8 ycKOpeHHH ceneKTOp8 
(canbHbiA H cn86b1A p83ron) H llB8 pe*BM8 38MeaneHHH (canbnoe H cn86oe 

ropMo*eHae). MoMeHTbi nepeKn~'leHBH llBHrarenn c oanoro pe*HM8 pa6oTbl 
H8 llpyroA o6ycnoanHB8~TCH perynapyeMOA BenH'IHHOA H ee npOH3BOllHOA. 

P8CCMOTpeHH8H CHCTeM8 npOCT8 B o6cny*HB8HBH 1 M8nO 'lyBCTBHTenbH8 

K Kone68HBHM H8DPH*eHBH cera. B llH8D830He 3H8'1eHHA nepBOllS ceneKTopa 
OT 80 llO 200 MC CpeAHeKB8llp8TH'IeCKoe 3H8'1eHBe yrn8 p8CCOrnaCOB8HHH 

Me*llY ceneKTOpOM H pe8KTOpOM He XY*e ~1° . 

P860T8 BbiDOnHeH8 B n860p8TOpHH neATpOHHOA CIJH3HKB OHHH. 

COo6UieHBe 06WAJIBeBBOI'O BBCTBTYT& a.11epBWX BCC.De.IIOB&HBI. ,lly6H& 1977 

© 1977 061>ef)Urff?NNWU UNC8U8.)'8 .. l)epNWX UCCJie008GNUUJ{y6Na 

i 

IIOCT AHOBKA 3A,4A lJH 

CeneKTop /npephlaarenb HeurpoHHoro nyqKa/ npeA­
CTaan.HeT co6ou AHCK, Ha neputllepHH KOToporo BLipe3aHo 
OKHO. CeneKTOp pa6oTaeT COBMeCTHO C HMITYllbCHhlM peaK­
TOpOM. reHepupyeMbie peaKTOpOM HeHTpOHhl B BHAe HeHT­
pOHHbiX cryCTKOB npOXOA..IIT ITO HeHTpOHOBOAY. Y CTaHOBneH­
HbiH Ha ITYTH HeHTpOHOB ceneKTOp AOn:JKeH BpamaTbCJI TaKHM 
o6pa30M, qT06hl nponycKaTb nHWb qacTb HeHTpOHOB H3 
3THX cryCTKOB - HeHTpOHbi, 3HeprH.Il KOTOpbiX ne:JKHT B He­
KOTOpOM AHana30He, npeACTaBll.IIIOmeM HHTepec All.Jl 3KCne­
pHMeHTaTopa. 3TO o6ecnequaaeTCJI CHCTeMOH aBTOMaTH­
qeCKOrO perynupoaaHH.Il ceneKTopa. Ha aany ceneKTopa 
H Ha aany MOAYn.HTopa peaKTHBHOCTH peaKTopa ycTaHoane­
Hbi AaTqHKH o6oporoa. CeneKTOPHhlH AaTqHK reHepupyeT 
HeKOTOpoe HanepeA Bhl6paHHOe KOnHqeCTBO penepHhlX HM­
ITYllbCOB 3a OAHH o6opoT /3a nepHOA/ ceneKTOpa, a peaK­
TOpHhlH - a ABa pa3a 6onLwee KonuqecTBO onopHbiX HM­
nynLcoa 3a nepHOA cneAOBaHH.Jl HeHTpOHHhlX HMITYllbCOB. 
llepHOA cneAOBaHHJI HeHTpOHHhlX HMITYllbCOB /a cneAOBa­
TellhHO, H nepHOA HMITYllbCOB peaKTOpHoro AaTqHKa/ ITOA­
Aep:JKHBaeTCJI Ha cra6HnhHOM ypoaHe c noMomLro aaTOHOM­
HOH CHCTeMhl perynHpOBaHHJI CKOpOCTH BpameHHJI MOAYll.H­
TOpa peaKTHBHOCTH peaKTOpa. 

H3 nocneAoBaTenLHOCTH onopHhlX HMnynLcoa peaKTop­
Horo AaTqHKa !lJopMHpyeTC.Il nocneAoaarenLHOCTb penepHhlX 
peaKTOpHhlX HMITYllbCOB, CMemeHHhlX OTHOCHTellbHO onop­
HhlX peaKTOpHhlX HMITYllbCOB Ha :JKenaeMhlH HHTepaan Bpe­

MeHH. 

3 



CHcTeMa ynpaaneHHJI ceneKTopoM ~On>KHa o6ecne'IHTh 

TaKOe CHH4Ja3HOe BpaJUeHHe ceneKTOpa OTHOCHTenhHO MO~y­
llJITOpa peaKTHBHOCTH, 'IT06hi CMeiUeHHe penepHbiX ceneK­

TOpHbiX HMUYllhCOB OTHOCHTenhHO penepHbiX peaKTOPHbiX 

HMllYllLCOB B cpe~HeM yxna~LIBanOCh B 3a~aHHbiH ~HaUa30H. 

CHCTeMa ~Oll>KHa o6ecne'IHBaTL CHHcila3HOCTL BpaJUeHHJI 

cenexTopa npH pa3nH'IHbiX 3Ha'leHHJIX ero nepHo~a /oT 

0,08 ~o 0,2 c/. 
0co6eHHOCTLIO CHCTeMbl JIBllJieTCJI TO, 'ITO B Ka'leCTBe 

npHBO~HOrO ~BHraTenJI ceneKTOpa npHHJIT aCHHXpOHHbiH 

3nexTpo~aHraTenL c xopoTKo3aMKHYTbiM poTopoM*. Taxoi 

~BHraTenL npaKTH'IeCKH He Tpe6yeT o6cny>KHBaHHJI B npo­

uecce pa6oTw, 'ITO Q'leHL aa>KHO, Tax xax cenexTop pacno­

naraeTcJI B pa~HRUHOHHO onaCHOH 30He. 

)J.nJI ycTpaHeHHJI nro4>Toa c HX OTPHUaTenLHbiM anHJIHH­

eM Ha TO'IHOCTL CHCTeMbl ~HCK ceneKTOpa >KeCTKO /6e3 

npHMeHeHHJI pe~yKTopa H 3nacTH'IHOH MY4>Tw/ coe~HHeH c 
poTopoM ~BHraTenJI. 

IIPHHI..1HII YIIPABJIEHHJI 

)J.nJI o6ecne11eHHJI CHH4>a3Horo apaiUeHHJI cenexTopa npH­

HJIT npOCTeHWHH B peanH3aUHH peneHHbiH npHHUHll /"pa3-

roH - TopMo>KeHHe "I, ocyiUecTanJieMLiii nocpe~CTBOM TH­

pHCTopHoro ynpaaneHHJI acHHxpoHHbiM ~BHra TeneM I puc .1 a/. 

)J.nJI ocna6neHJiJI xone6a TenLHOCTH nepexo~Hwx npouec­

COB npe~yCMOTpeHbl ~Ba pe>KHMa pa3rOHa: pe3KHH /CHnb­

HbiB/ H 6one e nnaaHwii / cna6wii/, a Tax>Ke ~sa aHanorH'I­

HbiX pe>KHMa TOpMO>KeHHJI. 

)J.BH>KeHHe ceneKTOpa OllHCbiBaeTCJI ~H4>4JepeHUHallLHbiM 
ypaaHeHHeM 

2 

Ji_L= M -M dt 2 g c , 
/1/ 

r~e ¢- oTxnoHeHHe yrna noaopoTa cenexTopa OT Tpe6ye­

Moro 3Ha'leHHJI, o6ycnoaneHHoro penepHbiMH peaKTopHLIMH 

HMnynLCaMH, KOTOpOe B ~anbHeiimeM 6y~eT HMeHOBaTLCJI 

* 06IUenpHHJITOB JIBllJieTCJI CHCTeMa C ~BHraTeneM no­
CTOJIHHOro TOKa 

4 
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Puc. 1. a - cxe..wa 6KAIO~eHUJI oeuza111eAJ1; 6 - 3aeucu..wocl/lb 
MOMeH1/106 M 06UZal/le/IJI U Hazpy3KU 0111 CKOpOCIIIU w ; 6, 
z,o - HanpJixeHue U Ha (/ja3e oeuzallleAJI cool/leel/lcl/leeHHO 
npu CU/IbHOM U CAa60M pa3ZOHe U npu CU/IbHOM IIIOpMOJICeHUU 
I t - epe..wJI/. 

npocTo 4Ja3oii cenexTopa; 1 - MOMeHT HHepUHH apaiUaiO­

IUHXCJI qacTeii cenexTopa; M c- MOMeHT conpoTHBneHHJI /Ha­

rpy3KH/; Mg- MOMeHT, pa3BHaaeMwii ~aHraTeneM. 
TaKHM o6pa3oM, 4la3a cenexTopa JIBnJieTCJI 4>YHKUHeii 

pa3HOCTH MOMeHTOB Mg -Me, Ha3hiBaeMoii ~HHaMH'IeCKHM Mo­

MeHTOM. Puc. 16, Ha KOTOpOM H306pa>KeHbl KpHBble 3aBH· 

CHMOCTH MOMeHTOB OT CKOpOCTH W aCHHXpOHHOrO ~BHra­

TenJI, llOJICHJieT, KaK ~llJI HeKOTOpOH CKOpOCTH ceneKTOpa 

w* peanH3YIOTCJI qeTwpe pe>KHMa pa6oTw ~BHraTenJI. KpH­

aaJI 4 COOTBeTCTByeT CTaTH'IeCKOMY MOMeHTY Harpy3KH. 

)J.Ba pe>KHMa pa3rOHa ~OCTHraiOTCJI nyTeM H3MeHeHHJI 4Ja3bl 

BKlliO'IeHHJI THpHCTOpOB, B pe3yllhTaTe qero Ha ~BHraTenh 

no~aeTCJI Tpex4>a3Hoe HanpJI>KeHHe HnH c 6onhmHM 34>4Jex­

THBHhiM 3Ha'leHHeM U 1 I puc. 1e/, HnH c MeHhWHM U 2 
I puc. 1 z/. 3THM 3Ha'leHHJIM HanpJI>KeHHJI cooTBeTCTBYIOT 

KpHawe MoMeHTOB 1 H 2. Cna6oe TopMo>KeHHe ~ocTHraeTCJI 

OTKlliO'IeHHeM ~BHraTellJI OT CeTH, a CHllhHOe - ~HHaMH· 

'leCKHM TOpMO>KeHHeM ~BHraTenJI nyTeM 3anHpaHHJI BCeX 

THpHCTOpOB, KpOMe O~Horo, B pe3yllhTaTe 'lero K O~OB 
H3 4Ja3 ~BHraTenJI UO~BO~HTCJI BhlllpJIMlleHHOe nynhCHpyiO· 

IUee HanpJI>KeHHe jpuc. 10/. 3TOMY pe>KHMY COOTBeTCTBy­

eT KpHBaJI MOMeHTOB 3 Ha pUC. 16. 34>4JeKTHBHOe 3Ha'leHHe 
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uanp.IDKeHBB, no~asaeMoro ua ~BraTenL /eM. puc.Ja,z,o/, 
ycTaHaBJIBBaeTC.II Ha lKenaeMOM ci>BKCBpOBaHHOM ypOBHe ny­

TeM ycTaBKB COOTBeTCTBYIO~eH cl>aJLI BKnJO'IeHHB TBpBCTO­

pOB. ,[VIB Ka)f(~OrO B3 yKaJaHHLIX 'leTLipex pe)f(BMOB ~HHa­

MB'IeCKHH MOMeHT, CTOB~H B npaBOH 'laCTH ypaBHeHHB 

I 1/, cooTBeTCTBeHHO paseu: 

M* - M* M* -M* -M* -M* -M* . I c' 2 c' c' 3 c 

llepexo~ c o~uoro pe)f(BMa pa6oTLI ~BHraTenB ua ~py­

roii. ~OJI)f(eH ocy~eCTBJIBTLCB B JaBHCBMOCTB OT CBrHana 

ynpasneHBB ~ , npe~cTaBnBJO~ero co6oii anre6pauqecK}"IO 

CYMMY cl>aJLI ceneKTOpa c/J B ee npOH3BO~HOH dcp/ dt C 

COOTBeTCTBYIO~HMH BeCaMH /KOJtWIHUHeHTaMH nponopuuo­

HaJILHOCTH/ k I >0 H k
2

>0: 

A=k 1</> +k 2 ~- /2/ 
dt 

Pa6oTy peneiiuoii cucTeMLI y~o6uo oTo6pa3HTL cl>aJo­

BLIM nopTpeTOM. lie3 y'leTa JanaJ~LIBaHHB Me)f(~y HallpB­

)f(eHHeM H TOKOM ~BHraTeJIB H JanaJ~LIBaHHB B nepeKmo­

'leKHH c o~uoro pe)f(HMa ua ~pyroii pa6oTa peneiiuoii cu­

cTeMLI ynpo~eHHO, HO O'leHL HarJIB~HO OT06pa)f(aeTCB Ha 

cl>aJOBOH llJIOCKOCTH /puc. 2/. RHHHH nepeKJIIO'IeHHB 1 H 2 
paJ~eJIBIOT cl>aJOBYIO llJIOCKOCTL Ha 'leTLipe 06naCTH, Ka)f(­

~aB H3 KOTOPLIX xapaKTepHJyeTCB onpe~eneHHLIM pe)f(HMOM 

pa60TLI ~BHraTeJIB H, cne~OBaTeJILHO, onpe~eneHHLIM BB~OM 

cl>aJOBLIX TpaeKTOpHH. 

06naCTL A jpuc. 2/ COOTBeTCTByeT CHJILHOMY TOpMO­

)f(eHHIO, o6nacTL B - cna6oMy, o6nacTL C - CHJILHOMY 

paJrouy, o6nacTL D - cna6oMy. nuuuu nepeKJIJO'IeHH.If 1 
COOTBeTCTByeT ypaBHeHHe 

..!L=o 
dt ' /3a/ 

a JIBHHB 2 - ypaBHeHBe 

~= 0. /36/ 

llepeKnJO'IeHBe c pelKBMa CBJILHoro Ha pelKBM cna6oro 

TOpMOlKeHBB B C pelKBMa CBJILHOrO paJrOHa Ha pelKBM CJia-

6or0 paJrOHa ll03BOJI.IIeT yMeHLWBTL nepeperyJIHpOBaHBe. 

6 
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Puc. 2. tPa308blii nopmpem cucmeM&I. Ilo ocu a6CflUCC -
(Ja3a CeAeK1!10pa, no OCU OpOUHU111 - CKOpOC111b U3MeHeHU.JI 
(Ja3&1 ceAeKmopa. 

)J,nB cpaBHeHHB Ha puc. 2 nyHKTHpOM llOKaJaHa cl>aJOBaB 

TpaeKTOpHB, COOTBeTCTBYIO~aB JIHWL ~BYM pe)f(HMaM pa6o­

TLI ~BHra TeJIB - CHJILHOMY paJrOHY H CHJILHOMY TOpMO)f(eHHIO. 

YMeHLWeHHIO nepeperynuposaHHB cnoco6cTsyeT TaKlKe 

yBeJIH'IeHHe OTHOCHTeJILHOrO BeCa npOH3BO~HOB B CHrHaJie 

ynpasneHHJI ~. T. e. ysenH'IeHHe oTHoweHBB k :/k 1 • Ha 

cl>aJOBOH llJIOCKOCTB 3TO OTpaJHTCB B yMeHLWeHBH HaKJIOHa 

JIBHBB nepeKJIIO'IeHBB 2 /H3 llOJIOlKeHBB 2 OHa nepeH~eT, 

Hanps:Mep, B nonolKeHBe 2 '/. 
AnropBTM, COrJiaCHO KOTOpOMY ~eHCTByeT CHCTeMa 

perynsposaHBB, JanucaH B BB~e ma6A. 1. CornacHo JTOMY 

anropHTMy, pelKBM pa6oTLI ~BBraTeJIB onpe~enBeTCB JHa­

KOM cl>aJLI CeJieKTOpa c/J H ee npOB3BO~HOH dcp/dt, a TaKlKe 

COOTHOWeHBeM BX MO~yneH. 
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Ta6Aufla 1 
AnropBTM perynupoaauus 4Ja3bl ceneKTopa 

--------

k1 l¢1 >k ~ :t¢ I k.l¢>1<k21-fr!1 

cp > 0, ..2.¢._> 0 
dt CunLuoe TOPMO)I(euue 

cp> 0, ~<0 Cna6oe TOPMO)I(euuel CunLHblii pa3rou 

--
cp < 0, it_< 0 CunLHblii pa3rou 

dt 
-

cp < 0, d¢ > 0 
Cna6blii pa3rou I CunLuoe Top:Mo)l(euue dt 

fPYHKL(HOHAJihHA.R CXEMA 
CHCTEMJJ PEFYJIHPOBAHH.R 

~YHKUBOHanLHa11 CXeMa CHCTeMbl perynBpOBaHH11 npH­
Be,IJ;eHa ua puc. 3. 

OnopHble HMDYllbCbl peaKTOpa DOCTyDaiOT Ha 6noK 1, 
KoTopblii npeo6pa3yeT ux B TPH napannenLHble nocne,n;o­
BaTenLHOCTH HMnynLCOB P , P' , P-tP~ IIocne,n;oaaTenL­
HOCTH p H P' - qepe,n;yiOIUHecs, npH'IeM nepHO,IJ;bl HX 
,IJ;Oll)I(Hbl COBDa,IJ;aTb C nepHO,IJ;OM ceneKTOpHbiX HMDYllbCOB. 
linoK 1 HMeeT perynupyeMyiO 3a,n;ep)I(Ky. HMnynLChl ceneK­
Topuoro ,IJ;aT'IHKa o6opOTOB 20 DOCTynaiOT Ha 4JopMHpOBa­
TenL 1'. 

linoKH 2 H 3 npe,n;cTaansroT co6oii reuepaTopbl HMnynL­
cos c perynupyeMhiMH nepuo.n;aMH. PerynupoaKa ocyiUecT­
snseTcs KOMMyTaTopoM 4. 

Mo,n;ynL 4Ja3bl ceneKTopa /yrna paccornacosauus/ cp c 
BeCOBblM MHO)I(HTeneM k I ai.J:pa6aTb1BaeTC11 6nOKOM 5. 
~n11 3TOrO BpeMeHHOH HHTepaan Me)I(,!J;y HMDYllLCaMH P' H 

8 
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J 

Puc. 3. fPyHKfiUOHUAbHa.R cxeMa cucmeMbl pezyAupoeaHU.R. 
1,1' - coomeemcmeeHHO 6AoKu peaKmopHbiX u ceAeKmopHbiX 

penepHbiX uMnyAbcoe; 2, 3 - coomeemcmeeHHO zeHepa•opbl 
3UnOAHJIIOUIUX UMnyAbC06 OAJI 3UOUHUJI K03ifoJUfiUeHIII06 k I U 
k 2 ; 4 - KOMMymamop; 5 - 6AoK ~opMupoeaHu.R lk 1¢ I ; 
6 - aopeCHbiU pezucmp; 7 - 6AOK ~OpMUp06UHUJI 3HUKa cp; 

d¢ 
8 - UHOUKUfiUJI ¢ ; 9 - 6AoK cpaeHeHu.RI k I¢ I u I k2~ I ; 
10 - 6AoK ~opMupoeaHU.R I k2 ~I ; 11, 12 - coomeem-

dt d¢ 
cmeeHHO aopecHble pezucmpbl OA.R I k2-d I e n - M u 

t d 
(n+ 1) - M maKmax; 13 - 6AoK ~opMupoeaHUJI 3HaKa dt ; 

14 - 6AOK noo~epeOHOZO nOOKAIO~eHUJI pezucmpoe; 15 -
6AOK ~OpMUpoeaHUJI 3HUKa CUZHUAa ynpaeAeHU.R; · 16 -
6AoK ~opMupoeaHu.R KOMaHo OAJI ynpaeAeHu.R oeuzameAeM; 
17 - 6AoK 6bleooa oeuzameA.R Ha pa6o~y10 cKopocmb; 18 -
mupucmopHbiU 6AOK; 19 - KOpOIIK03UM KHYIIIbiU UCUHXpOHHbiU 
oeuzameAb; 20 - oam~UK o6opomoe CeAeKmopa. 

C /unu C H P' I 3anonuseTcs cepueii HMnynLcos c nepuo­
.n;oM 1'1 , nocTynaiOIUHX c reuepaTopa 2 11epe3 KOMMyTaTop 4. 
lJa'IKa HMDYllbCOB DOCTynaeT Ha a,n;peCHblH perHCTp 6, KOTO­
~ii perucTpupyeT 3Ha'leuue lki¢1. 3uaK lila3hl ceneKTopa 
Bblpa6aTb1BaeTC11 6nOKOM 7. ~n11 Bblpa60TKH BellH'IHHbl 

d¢ 
I k~ I speMeuuoii BHTepsan Me)I(,!J;y HMnynLcaMH P' H 
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C /HnH C H P' I JanonH.HeTCB cepHeii HMnyn~ocoB c nepHo­
.u;oM T2 , nocTynaroJ.QHx c reHepaTopa 3 qepe3_KOMMyTaTop 4. 
IlaqKH HMITYllbCOB ITOCTyiTaiOT Ha 6nOK 10, npe,u;cTaBllJIIOli.I,HH 
co6oii .u;Ba peBepcHBHhlX cqeTqHKa. IIocne.u;oBaTenbHOCTb 
pa6oTbl 3THX cqeTqHKOB TaKoBa. B TeqeHHe n -ro nepHo.u;a 
B nepBOM cqeTqHKe npoHJBO.D;HTC.H JanHCb BenHqHHbi I k 2 ¢1 n ; 

BO BTOpOM - BblqHTaHHe 3TOH BenHqHHbl H3 3aiTHCaHHOH B 
Hero B (n -1) - M nepHo.u;e BenHqHHhl I k 2 ¢ I n-l , Ja TeM npOH3-
BO.D;HTC.H onpoc H .u;anee c6poc HH$opMai.J,HH. B TeqeHHe 
(nt-1) - ro nepHO,ZJ;a B nepBOM cqeTqHKe BblqHTaeTCJI BenH­
qHHa 1 k

2 
¢ 1 

1 
H3 JanHcaHHoii B Hero paHee BenHqHHhl 

lk2¢ In , Jaie+M H.D;eT onpoc peJyn~oTaTa H c6poc HH$op­
Mai.J,HH; BO BTOpOM cqeTqHKe npOH3BO,ZJ;HTCJI 3aiTHCb BenH­
qHHbl I k 2 ¢I n+l . B ( n + 2) - M nepHo.u;e pa6oTa cqeTqHKOB 
aHanorHqHa HX pa6oTe B n -M nepHo.u;e H T . .u;. B peJyn~oTaTe 

Ha Bhlxo.u;e 

d¢ 
3HaK dt 

lk d¢ I 
2 dt 

d¢ 
6noKa 10 Bblpa6aTbiBaeTcB Mo.u;yn~o I k2 ~~ 

Bhlpa6aThlBaeTCB 6noKoM 13. TaK KaK JHaqeHHB 

4JopMHPYIOTCJI Ka)I(,ZJ;biM cqeTqHKOM 3a ,ZJ;Ba ne-

pHO,ZJ;a, TO HH$OpMai.J,HJI C ,ZJ;BYX a.u;peCHbiX perHCTpOB 11 H 12 
nocTynaeT Ha 6noK 9 qepeJ cxeMy nooqepe.u;Horo:no.u;Knro­
qeHH.H perHCTpOB 14. linOK 9 cpaBHHBaeT MO,ZJ;YllH 

lk ¢1 
1 

d¢ 
H I k 

2
--1 H Bhl,u;aeT peJyn~oTaT cpaBHeHHB B BH,u;e 
dt 

JHaKa. Ko34>4>HI.J,HeHThl k 1 H k 2 onpe.u;enBIOTCB nepHo.u;aMH 
JanonHBIOUJ;HX HMnyn~ocoB T1 H T

2 
H nepHo,u;oM penepHbiX HM­

nyn~ocoB ceneKTOpHoro .u;aTqHKa Tcg. EcnH ¢ npe.u;cTaB-

1 T 
llBeTCJI BpeMeHHbiM HHTepBallOM, TO k I ""- , k 

2 
""--.£L 

Tl T 2 

H 3HaK CpaBHeHHJI MO,ZJ;yneii lk
1
¢j H 

d¢ 
3HaK 

dt 
3HaK ¢, 

lk d¢ I 
2 dt 

nocTynaroT Ha 6noK Bblpa6oTKH cHrHana ynpaB-

neHHJI 15, Ha BbiXO,ZJ;e KOTOpOrO 4JopMHpyeTCJI 3HaK cyM-

Mbl 
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d¢ 
~-k ¢+k2dt - I B JaBHCHMOCTH oT JHaKa ~ H 

r 
i ... 

JHaKa 
d¢ 
dt 

6llOK 16 4JopMHpyeT qeThlpe KOMaH,ZJ;hl: pa3rOH 

CHllbHbiH HllH cna6hlH, TOpMO)I(eHHe CHllbHOe HllH cna6oe. 

3TH KOMaH,ZJ;bl ITOCTyiTaiOT. Ha THpHCTOpHbiH 6nOK 18, r,u;e 
4JopMHpyiOTCJI HMITYllbCbl ,ZJ;llB $a30BOrO ynpaBneHH.H THpH­
CTOpaMH. B pe3yllbTaTe THpHCTOpHbiH 6noK ocyw;ecTBllBeT 
ynpaBneHHe aCHHXpOHHbiM ,ZJ;BHraTeneM 19. 

PE3YJTbTATbl HCCJJE,l{OBAHH.H CHCTEMbl 
CT AliHJIH3Al(HH cJ>A3bl CEJJEKTOPA 

Hccne.u;oBaHHe npoBo.u;Hnoc~o ua ceneKTope, .u;HcK KOTo­
poro noca)l(eH )l(eCTKO Ha Ban acHHxpoHHoro ,ZJ;BHraTenB 
AOJI2-12-4 /0,8 KB111, 220/380 B, 1350 o6/MUH/. MoMeHT 
HHepi.I,HH Bpaw;aiOli.I,HXC.H qacTeH COCTaBn.Hn 0,05 KZMC 2. 

IlOCKOllbKY HOMHHallbHbiH MOMeHT, pa3BHBaeMbiH ,ZJ;BHra Te­
neM ceneKTopa, uaMHoro npeBhlwan Tpe6yeMyro BenHqHuy, 
TO, C yqeTOM KBa.u;paTHqHOH 3aBHCHMOCTH MOMeHTa ,ZJ;BH­
raTellB oT uanpB)I(eHHB, ua .u;BaraTen~o no.u;aBanoc~o uanpB­
)I(euue ue uenocpe.u;cTBeHHO OT ceTH, a qepe3 noHH)I(arow;uii 
TpaHC$opMa TOp. 0THOWeHHe 34><l>eKTHBHOrO 3HaqeHHJI HarrpB­
)l(eHHB, COOTBeTCTBYIOll.l,ero cna60My pa3rOHY, K 34><l>eKTHB­
HOMY 3HaqeHHIO HaiTp.H)I(eHHB, COOTBeTCTBYIOll.l,ero CHllbHOMY 
paJrouy, 6blno Bb16pauo paBHhlM 0,5. 

~nB paJnaqublx nepuo.u;oB Bpaw;eHHB ceneKTopa uccne­
.u;oBanoc~o BllHJIHHe Ha TOqHOCTb CTa6HllH3ai.J,HH pa3nHqHbiX 
$aKTOpOB: BenaqHHbl HanpB)I(eHHB, ITO,ZJ;BO,ZJ;HMOrO K ,ZJ;BHraTe­
n10; 3HaqeHHJI BeCOBbiX MHO)I(HTeneii k I H k 

2 
B CHrHane 

ynpaBneHHB ~ ; KonaqecTBa penepHbiX HMnyn~ocoB, reue­
papyeMbiX ,ZJ;aTqHKOM o6opOTOB CeneKTopa 3a O,ZJ;HH ero 
o6opoT. 

ToquocTb cTa6una3ai.J,HH uccne.u;oBanac~o .u;nB ,u;Byx Ba­
puauToB Ja.u;arow;ux onopuhlx HMnyn~ocoB. B o.u;uoM BapaaHTe 
B KaqecTBe Ja.u;arow;ero Hcnon~oJosancB reHepaTop HMnyn~o­
coB CTa6HllbHOH qaCTOTbl, a B ,u;pyrOM - ,ZJ;aTqHK 060pOTOB 
peaKTopa HliP-30. 

C noMow;~oro BpeMeHHoro aHanaJaTopa c wapaHoii Ka­
Hana 8 MKC peracTpapoBanocb pacnpe.u;eneHHe Jaaqeauii 
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HHTepsana BpeMeHH Me:>K,ny penepHbiMH peaKTOpHbiMH H pe­
nepHbiMH ceneKTopHbiMH HMnynLcaMH /pacnpe.D.eJieHHe 4la-
3bl ceneKTopa/. THnH'IHblii: BHA TaKoro pacnpe.neneHH.II no­
Ka3aH Ha puc. 4. HecHMMeTpH'IHblii: BHA pacnpe.neneHH.II 
o6yCJIOBJieH TeM, 'ITO MOAYJIH AHHaMH'IeCKHX MOMeHTOB B 
pe:>KHMaX pa3rOHa H TOpMO:>KeHH.II 6biJIH Bb16paHbl HeO,nH­
HaKOBbiMH. 

To'IHOCTb CTa6HJIH3aUHH oueHHBanacL cpe,nHeKsa.npa­
TH'IecKHM OTKJIOHeHHeM <ila3bl CeJieKTOpa OT cpe,nHero 3Ha­
'leHH.II, 

Pe3yJibTaTbl HCCJie.IJ:OBaHH.II OTpa:>KeHbl B ma6A. 2-4. 
Cpe,nHeKsa,npaTH'IeCKHe OTKJIOHeHH.II, npHse.neHHble B HHX, 
,naHbl KaK B MC, TaK H B rpa,nycax, xapaKTepH3YIOJnHX yrno­
BOe OTKJIOHeHHe CeJieKTOpa OT cpe,nHero 3Ha'leHH.II, o6yc­
JIOBJieHHOrO ,naT'IHKOM onopHbiX HMnynLcos. 

: ' 

~ 

.. 
J: 

N: ~; 

"' ' ~·y 

·----- _..,.,,....,_J,.A-,._..,. 

0 
1=1 

C• 

I 
0 
0 .... 

:: 
~ .· 

., 
~ 

"' 
~-~ .. --."----:-;­

• I • ''' '.. 0 

0 
N 

Puc. 4. PacnpeoeAeHue (Ja3bJ ceAeKmopa, coom6emcm6yi0-
Uiee 6apuaHmy, omMe~eHHOMY 6 ma6A. 4 36e300~Kou. Ro 
OCU a6CijUCC - HOMep KQHQAQ 6p€M€HHOZO QHQAU3QJIOpa 
/wupuHa KaHaAa 8 MKc/, no ocu opouHaJI - c~e• 6 KaHa­
Aax 6 AUH€UHOM MQCJU11ta6e. 
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Ta6AUf4a 2 

Cpe,nHeKsa,npaTH'IeCKoe OTKJIOHeHHe <ila3bl ceneKTopa B MC 
/rpa,nycax/ npH nepHo,ne ceneKTopa 200 MC H npH HcnonL-
30BaHHH B Ka'leCTBe ,naT'IHKa ODOpHbiX HMDYJibCOB 
cTa6HJILHoro reHepaTopa 

KOIInecno penepna JD1111JIJ.COll Ce.JleJt'l'Opa 38 
OUH OCSopoor CeJieK'!'opa 

18 9 
no}lll:oB8Ju.iJoro \ 
110.10".11) 3@)eA'raBBoe SH&'Ieue unpaeHIUl ua .JtBJII'&'l'eJie 

» peKBMe 6Kc'fPOrO pasroua » B 

faaK ce-' rtpOIII- i I l ' I .aelt'fopa »OJUiol 
50 60 70 I 80 50 60 80 flallll 70 

CeJI8lt-
'l'Op8 

0,005 
0,24 0,24 0,34 0,34 0,2 0,22 0,31 . 0,32 

1'0,43 (0,43 (0,6I) (0,6I) (0,36 (0,4 ) (0,56) (0,58) 
0,7 

0,31 0,4 0,44 0,45 O,a3 0,32 0,38 
0,0015 

0,32 
0,56 (0,721 (0,79 (0,81) (0,47 (0,58) 1'0,58) ,(0.69) 

-- --

Ta6Auf4a 3 
Cpe,nHeKsa.npaTH'IeCKoe OTKJIOHeHHe <lla3bl ceneKTopa B MC 
/rpa.nycax/ npH nepHo,ne ceneKTopa 100 MC H npH 
HCDOJib30BaHHH B Ka'leCTBe ,naT'IHKa ODOpHbiX HMDYJibCOB 
cTa6HJILHoro reHepaTopa 

·-~~1 
KonK'Iec'l'»O penepRHX HMDYn»CoB caneK'l'opa 

~ JDGJ;Y: . 38 O.IIIH OOOpo'l' CeJieKTopa 
COli B IIC .JI,IlJl 
BIAIICJieHIUl 

II CIII'IILI8, npo- 9 4,5 
IlOJIIIIOHaJ[J,BOro 
IIQAY.DJ ~DHOe 3H8'1eDe H8IIJlfiZ8HJLil H8 ,JtBJII'8TeJie 

B pezKMe 6HCTpOrO pasroH& B B 

faSK ee-l rtpOIIa- !so ' .K~Mt!'op& . BOJUiol 50 60 70 80 50 70 80 
~~elt- i 

Tope 

0,005 
0,2 0,21 0,23 0,23 0,19 0,18 0,24 0,24 

1to,72 (0,76) (0,83) (0,83) (0,69 (0,65) (0,87 (0,87. 
0,7 

0,0015 
0,2I 0,22 0,27 0,3 0,22 0,28 0,3 0,24 
~0,76 (0,79) (0,9'7) (I,~) (0,79 (I,OI) (I,~) (0,87) 
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Ta6AUfla 4 

Cpe,AHeKsa,ApaTuqecKoe OTKJIOHeHHe 4Ja3LI ceneKTopa B MC 
/rpa,Aycax/ DpH HCDOJIL30BaHHH B KaqecTBe ,AaTqHKa 
onopHLIX HMDYJILCOB peaKTopa H.6 P- 30 

Ile:p~:o.Jt sanOJI- ITepHO,It CeJieKTopa B MC 
HJDIQllX DJlY.ID> 
COBB MC llJIJi 200 I 100 
BH'II:CJieHIIJl 
CBI'H8JI8, Jip0- KOJIH"'ecTBo penepHHX HM!lYJil>COB ceJieKTopa sa 
UOJI:(IOH8.1D>HOro O.ltHH o6opoT CeJieKTOp8 
MO.JIY.IIIl 

9 ~ 4,5 

~KTBBHOe 3H8"1eHHe HanpHaeHBH H8 ASBr8TeJie 
B pe~e 6YcTporo pasroHa B B 

fasy ce- npoB3- I 
JieKTOpa BO,Ill!OI 50 60 70 80 50 60 70 80 

qa3Y 
CeJieK-
Topa 

0,005 
0,24 0,2~ 1 0,3 0,3 0,13 0,1 0,13 0,13 

0,7 
(0,43 ( 0,41) (0,54 (0,54) (0,47) (0,36 (0,47) {U,47) 

0,0015 0,32 0,38 0,36 0,36 0,16 o:18 0,22 0,22 
(0,58 (0,69) (0,65 (0,65) (0,58) (0,65 (0.79) (0,79) 

- -

B.b/BO,l(.bl 

1. B ,AHanaJoHe 3HaqeHHH nepuo,Aa ceneKTopa OT 80 
,AO 200 MC CHCTeMa peryJIHpOBaHHH o6ecneqHJia CTa6u­

JIH3aiJ;HIO clla3LI ceneKTopa co cpe,AHeKBa,ApaTuqecKHM oT­

KJIOHeHHeM He xy>Ke 1 °, qyo Y.AOBJieTsopHeT npe,A'MIBJIHeMLIM 

K CHCTeMe Tpe6oBaHHHM. MHHHMH3aiJ;HH cpe,AHeKBa,ApaTH­

qeCKOrO OTKJIOHeHHH ,AOCTHraeTCH DO,A60pOM 3HaqeHHH K0-

34J<llHD;HeHTOB k I H .k 2 B CHrHaJie ynpaBJieHHH. 

2. Cpe,AHeKsa,ApaTHqH'(fe oTKJIOHeHHe, .AOCTHraH MHHH­

MyMa npH onpe,AeJieHHOM 3HaqeHHH HanpH>KeHHH, TeM He 

MeHee, 3aBHCHT OT HanpH>KeHHH ,AOCTaToqHo CJia6o. llo3-

TOMY CHCTeMa MaJioqyBCTBHTeJILHa K KOJie6aHHHM HanpH­

>KeHHH CeTH. 
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3. HaanyqwaH yoqHOCTL cTa6HJIH3aiJ;HH 4Ja3LI ceneKTo­

pa Ha6JIIO,AaeTCH npH TaKOM KOJIHqeCTBe penepHbiX HMDYJIL­

COB CeJieKTOpa 3a O,AHH ero o6opOT, npH KOTOpOM nepHO,A 

CeJieKTOpHbiX penepHbiX HMDYJILCOB 6JIH30K nepHO.AY ceTH, 

paBHOMY 0,02 C. llpH MeHLWeM nepHO,Ae penepHbiX ceJieK­

TOpHLIX HMDYJILCOB /T.e. DpH 60JILWeM KOJIHqeCTBe HMDYJIL­

COB, reHepapyeMLIX Ja O.AHH o6opoT ceJieKTopa/ cpe,AHe­

KBa,ApaTaqecKoe OTKJIOHeHHe C~eCTBeHHO He H3MeHBeTCB. 

llpH 6oJILWeM nepao,Ae penepHLIX ceJieKTOPHLIX HMDYJILCOB 

Ha6JIIO,AaeTCB 3aMeTHOe yxy,AWeHHe TOqHOCTH. 

PyKonucb noc111ynUAa e U30allleAbCKUU o111oeA 
4 Ma.ll 1977 zooa. 
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