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6.7. KadxeM, A.H. 6enne6, C.B. Cmono6uK

noAABnEHr4E KpyTHfl bHbrx KOfl EEAHUi| BAflOnPOBOAA
B SnEKTPOnEPEAAT|E

c npoAonbHoli EMKocrHofr KoMnEHcArlhEr

OAux lr: cnoco6os rtoBblrueHus nponycxHoft
cnoco6uocru nuunh gneKTpofiepe.[aqn, H3Becr-
Hsrfi c KoHua 40-x roaoo, - npuMeHeHne npo-
Aorruoit euxocruoli KoMtreHcauuu. [Iocleao-
BareJrbHa{ KoM[eHcauut yMeHbtttaer o6uree
H HAyKTH BHOe CO [pOTr.rBIeHHe ]r}{HAVr SneKTpO-
nepeaaq il n raK uM o6pa:o rr,t .[eJraer Jr Id H ]4 ]o 3JIeK-
TpHqecKu "Kopo.{e" I I -3].

BaxHoft oco6euuocrblo rrocJreroBarenbHo
B KJI I.OqC H H bIX KOHNEHCATOPHbIX 6ATAPC ft KAK qA-

cTl,t cltcTeMbt 3neKTpo[epe.[aqH tBJIgeTcg tlx Bbt-
coKarr Ha.rle)KHocrb I,t Huuluque co6crneHHbrx
ycrpoftcro 3aulHrbr. Ha4exuoct ycrpoficre
rrpoAonbHofi rouneHcauuu (YIIK) naxoqnrcr
Ha ypoBHe TaKr,rx SJreMeHToB, KaK JIl.tHI{I,I, Bbt-
Knloqarern, rpaHc$opMaropbr rr r. A. Cncreua
3arunrbr YfIK o6ecnequBaer, c oAuoft cropoHbr,
6mcrpoe n eQ@exrnBHoe rxyHrupoBaHue KoH-
.[eHcaTopoB B yc'IoBHqx, Korna BHelrrHr{e Bo3My-
ueHnr Mornn 6u slI:sarl noBpexneHl,Ie KoH-

AeHcaropHoro o6opyaoBaHrs,, a c apyroft -
noBropHoe BK,'rrcqeHHe Vl-lK s cncreNry c N,rH-

H H M iL't b H bl 1\{ 3a n a3.IL bl Ba H H e IU n O C,'I e,.t H K B ntr a-
UHH rroBpexD,eHAA B npHMbrKaourefi cern.

Bsr6op MecrononoxeHlrq Yl-lK u creneHlr
KOMneHCaUHH npOH3BO\y.TCr Ha OCHOBe OIleHKH

3 Ko Hotr{ ilq H o cr H vl H a.[exH ocrr,r pa6orrr 3H epro -
cHcreMbr. Creneur KoMneHcaulru o6uqHo Haxo-

Anrcq MexAy 25 u70 7o no otHouteHHlo K hHnyK-
THBHoN{y conporuBneHl4}o rruHu}r. Auanasolr
ycraHoBJreHHbrx MorrrHocrefi VIIK Bapbupyercfl
B npenenax or 100 Ao 1000 MBA.

Ba,r ryp6oarperara npeAcras,'rqer co6oft clox-
uyrc xore6arenbHylo cl4creNry c 6o,ruruHna Ko,'n4-
qecrBoM creneHefr cno6onrr, n roropofi Bo3Mox-
HO pa3BHTHe H ftrrHTeJIbHOe Cyt]IeCTBOBaH]re

oflacHblx .anr KoHcrpyKunH ryp6oarperara MHo-
roqacrorH brx npo ueccoB. Xapaxrep 3THX npouec -

coB 3aBllcl4T or 3neKTpoMarHMTHblx MoMeHToB

r-eHeparopa u ao:6yanrerl, B cBolo oqepeab orr-
penelrserublx pa6oroir APB u cBn3blo reHeparopa
c 33C. B cn,ry eroro aeu nQepH ble cnoiicrna ryp-
6oarperara aoJr)KHbl IjccneaoBarbct Ha ocHoBe
Ko M nJre KcH oli rr,ro^[,e.n n, BKl rcqa]o ulefi v areua-
ThqecKHe onl4caHuq BanonpoBo.u,a, reHepaTopa
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(c yrerou yc,ronuft ero [pr4coeAuHeHr4rr x 93C),
sos6yArarerr u APB [4].

B xaqecrse ocHoBHoro o6rexra ficcireroBa-
Hvts. trpurflra npocrefruas pacqerHas cxeMa
gneKTponepeAaqu c YflK, npeacraBJreHHarr Ha

puc. 1. {lr ynpoureHur HccJreAosaHr.rft t,t o4Ho-
sHa.rHofr TpaKToBKH no,'IyqaeMblx pe3ynbraroB
npeanonaraJlocb, rITo napaMeTpbl Bcex UHAyKTHB -

HbIX SJTeMeHTOB 3neKTponepeAarrn nocToflHHbr.
I,l cc,renonaH h g pe3oHaHc HbIX npoueccoB B Koru -

neHcr{poBaH Hofr e:re xrponepeaaqe npoBorr{nHc b

B ocHoBHoM 4,rn ryp6oreHeparopa TBB-200.
Cy6cn nxpoHHrrfi pesonaHc npe,[craBJrrer co -

6oft cocroqHne oneroposHeprerHrrecKofi clrcreusr.
nplr KoropoM rrpoucxoaur o6ueH gHeprhflrrrl

Mex4y gneKTpl,rqecroft cerno H BanonpoBono\1
reHeparopa ua oAHoft HJrH HecKoJrbKux qacrora\
Jre)Karuux Hr,rxe cHHxposuorZ. Beporruocrb raKo-
ro B3aHM oAefi crnnq cyluecrBeHHo Bo3pacraer n p ;'

ncnorb3oBaH H r.{ ycraHoBoK rrpo4on uuo fr ent xoc : -

uofi xou nes ca\nw. Elaro4apr HarHr{r.ruo eN{ Kcr, -

rH co6crseHnan (peeoHaHcnax) qacrora 9ne KTp ir -

.recxoft cucreMbr (o'r. pnc. I ) craHonlrrcq MeHbL :

PHc. l. PacqerHan cxeMa 3treKTponepe-tar
c npono,'r bHoia cv xocrHoil KoNrneHcauIl :.

cHHXpoHHoil u a npocreilruev cryqae re:j:
pa, pa6orarcuero napurre,'rbHo c cr4cre\1,:,

xoHeq Hofr MotuHocrn. cocraB,'Iqer
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Atirfi BHoe conpoTnB.reHrre
rr.ru YnPaBxreMbrH peaKTop
(YlxP)
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0, =00

r{9 0o - cr.rHxpoHHas qacrora BpaueHHs; xc -
peaKrHBHoe corporHBneHHe eMKocrH; xi _
cBepxnepexoAHoe HHAyKTHBHOe COnpoTr4B neHl/le
reHeparopa, 4, X n - HHAyKrHBHbre conporr/rB-
ne Hvs rpa H c Qop rra aropa v IrLrH r4v 3n e KTpo[epe -
Aaqn Ha cltHXpoHHoir qacrore.

HaloxeHue KpyrHnbHbrx xole6aslrft c .rac-
TOTOU An HA BpaqeHr{e pOTOpa C VaCrOrOft rrl0
I1opoxnaeT cocTaBJrfl lotur4e cTaTopHofo HanpDKe-
HHq floAcr{ HxpoxHofr qacrorbr

Ta6lraua I

Teoperuuecxnfi pacver co6crneHHrrx qacror
gr'reKTplqecKofi cucreuu

Ta6tuua 2

Co6crnenHue 3naqeHtlt Marpr{rlbt,
onncrrsarcuefi MiutoBoitrwy{eHHbre [epexolnble npoqeccbl

B erexTponepeaaqe

(13, l4), APB n o6uorxu nos6yxaeHurr reHepa-
ropa H eo:6yuure,rr (9, 10, 17-24). Co6crseH-
Hbre 3HaqeHlrs (15, l6) cusaHsr c nBlrxeHHeM
poropa reHeparopa orHocr4reJrbuo nplreuxofr
cl,|cTeMbr.

Kax nssecrHo, BeuecrBeHHbre qacru raKHX
qHceJ't no3BoJrrloT cynHTb o 6trcrpore 3aTyxaHHt
oTn,en bH br x cocTa B,'tfl l,otu H x c Bo6oa H oro npo uec -
ca, a MHl4r\4bre qacTH - o6 nx qacToTax.

Kpuorre u3MeHeHus troacHHXpoHHoil u uancuH-
xpoHuofr qacror 3neKTpoMarHHTHbtx xole6aHNfi
B 3aBncHMocrH or ypoBHq eN,rKocrHorz KoMneHca-
uhn npetrcraBJreHbr Ha puc. 2. Onu noKa3brBaror,
(rro ilpH orrpeneneHHbrx ycroBurrx co6ctneHHaq
noac x HXpo HHarr qacrora 3ne KTplrqecro li cern 6y-
.rler coBnaaarb c qacrorofi xo-ne6aHlrfr aa.nonpono-
aa (n paccuarpuBaeMoM npuMepe sro vacrortr I 91,
174 n 125 pat/c).

(l)

Ono.[ =0)g -0)2,
a raKxe HaAcHHXpoHHori qacrorbr

(2)

(3)O)rru.[ =CDO+0)n.

Koraa no.rlcu HxpoHHas qacrota npu6nwxa-
ercq K co6crseHHoft (pe:ouaHcnofi) qacrore
SneKTpuqecKoIz cHcTeM bI, KOMnOHeHTa TOKa CTa-
ropa Ha 3roft qacToTe o6pa3yer cocTaBnqr,ouyrc
3neKTpoMarHlrTHoIo MOMeHTa, KOTOpafl noAAep_
xHBaer xore6aHprs gana.

O6srqno sru xo.ne6aHr,rq aocraroqHo 6brcrpo
Bo3pacraror r,r [peAcraB.[q]or co6oft cepbe3Hyto
llnacHocTb.u,JUI BiUrOnpOBO.Ua. TeV He MeHee 3Ha-
-{ }{TeJrIbHbt e gKoHoM tFIeCKpIe B br f OnbI oT r,{c fl ollb3o_
:axus YflK 3acraurror rrr-tv He no nyrlr orKa3a
lr nprMeHeHns,, a no rryrn pa3pa6orKn Meponpu-
rrlr li, npeAorBpauauuux cy6cn Hxpon utr ft pe:o-
xaHc. B pqae cnyqaeB BHeaprrlor cncreMbr pelefi-
Hoii saunrtr (xorn Hx, cKopee, MoxHo orHecrn
x N HSopuaunoH Ho-BbrrrucJIHTe,'IbHbrr\r cucrelralr).
KOTOpbre orKjrloqanT reHeparopbr or ceTr4 npfi
noqBIeHnu nplt3HaKoB pe3oHaHcHoro npouecca.

floqg,'IeHhe rrpotronbHo BK;rroqeHHoft evxo-
crll cyuecrBeHHo H3MeHrrer 4eun$epnlre csofr-
cTBa 3ne KTponepen aq H. nll sur R nl eH Hrr Bo3M o)K-
HOCTH 3neKTpOMeXaHr{qecKofo pe3oHaHcHoro
s:au ivronefi crBt,tq HaM H 6sr,r N strnor HeH bl pacqe-
Tbr xapa KTepltcTH qecKhx r{ Hcejr cl4cTeM br ypaBHe -
H tl4, on r.rcut Barolunx 3ne KTponepe{art-v, npn H 3-
N{e He H }4 t4 Ber.'t t4 q I,{ H bt et\t KocTHof o co[poTH Bne H ut
ynK X, ro orHo[IeHilrc K cyMMapHoMy hHAyK-
THBHOMy COnpOTl4BJrteHH10 3neKTpOI]epe.{a(tu
Xt. : X,t + X1 +X" :0,85 : 1,7 Xn(ra6r. 1).

B ra6,'r. 2 npuneaeHtt co6crseHHbre 3HaqeHltrr
( xaparrepucrn qec K He q u c.na) .q.n e 3n e KTponepe -
Aaqh c ryp6oreueparopol\,t TB8-200 u npn X,:
:0,6 Xr. Srra qnc,ra Moryr 6srrs pasneJreHbr Ha
rpynnbl r{ npoHyMepoBaHbr alx yro6crna: xapaK-
repu3ylorur4e B€LlonpoBon (HoMepa l-8), cern

X co=o0 oo -o 0)9*0)

0,25X^ 120,47 193,68 343,63

0,32X^ 136,3 177.85 450,46
0,60x 186,63 r27,52 500,79

HoMepa
xapaKTephcTHqecKrx

qhcen

Beqecraennar
qacTb

Mr-ruMaq
qacTb

T,Z -0,14582 407,27
?4 -0,0391 18 1q1 1q
qA

-0,023694 174,19
1A +I,8462 125,79
9, 10 -29,393 42,03

LT, LZ -7.7068 r27,54
1? 14 -6,4786 500,36
r), ro -0,71L74 9,3468

t7 -2,4456 0,0
18 -1,1006 0.0
19 -0,86591 0,0
20 -0,31861 0,0
2T -38,464 0,0
22 -25,686 0,0
23 -14',,44 0,0
24 -1 1 140 0,0
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P n c. 2. Bnusnne creneH n npoAonbHoii eu rocruofi Ko M ne Hcautan
Ha qacrorbr sneKTpoMarHnrHoro pe3oHaHca (_D_)

u ycnoBnfl 3neKTpoMexaH14qecKof o pe30HaHca
((---) - co6craeHsbre tracrorbr sanonpoeo{a)
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Prrc' 3' B'ruRsne creneHH npoaoauHoil KoMneHcaurH Ha noKa3arenr{ 3aryxaHHq rore6auuii BanonpoBona
c coocreeHFIolMl4 qacrorar{vr'. a - 19l n 174p'at/c;6- l25pat/c, e- c.tacroroli poropa 9,35p.a,./c
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llpn coenaleHnu xaroft-,rn6o u: co6crBeHHbrx
(racror 3neKTpoN{aTHHTHbIX xole6aHnii ts o,'reKT-

prr,tecxofi cucretue c oauotl u: co6crseHHbtx qa-

c'roT BaJron potsotra Bo3H H Kal,oT ycnoBHrr 3ne KTpo-

NrexaHt.trtecKofo pe3oHaHca, npeacTaBrqlouue
orracHocrb l,u ryp6oarperara. Ha puc. 3, a,6
rrpeacTaBneHbr KpHBbre, KoTopbre HtnrccTprlpyloT
H3NreHe HI{e Be ruecrBeH H srx q acre ii xapa KTepIrc-
TrI qecKHX rr uceJI. coorBercrBylo[It4 x xo,r e6ag u g l.r

BanonpoBo,[a coorBercrBeHHo Ha vacrorax l9l,
174 n 125 pat/c. BsanN4oaefrcrBue BrL'ionpoBona
c VflK Ha qacrore 407 pan/c HeBo3MoxHo, u6o
TaKatl qaCTOTa He cOOTBeTCTByeT ue,rnunHan X6'.

l{:lleueHne crerreHrl ycroftvuaocru xore6a-
Huri poropa Ha co6crseHHoit qacrore orHocn-
TeJ'tbHo npueMHon cHcTeM['I B 3aBHcHMocTH oT

cTe I]e H r,t Ko M r] eH cau H H 3ne KTpo nepeaaq il HJIII ]o -
crpnpyer puc. 3, e. BunHo, qro 3oHa acxHxpoH-
Horo caMoBo:6yx4exrl (ueycroiivHBocrb aaH-
Hofi cocras,'rq to ue ii a nuxe H n a ) rocrr4 raerc.q n pH

3HaqeHnflx Xc >> Xn, T. e.3HaqHTeJrbHo npeBbr-
utaruulnx lrHAyKTHBHoe co[porl4B,leHHe rnHHIT

3neKTpofrepenaqt{.
ilpn reruunuax Xs B aua[a3oHe 0,1-0,6Xn,

r. e. Xr: 0,05-0,3 o. e. (uro BecbMa BepoqrHo
C TOqKt4 3peHutl T€XHI4qeCKI4 npHelUJIeN{bIX BeJ'lI't-

qHH CTeneHH KoivlneHcaUUU), lttr,teer I\{ecro yBe-

JI HqeHHe [OJIOXHTe;'tbHOft eellleCrne H go li qacrH

xapaKTep ilcTH qec Koro q HcJra, cooTBeTcTByto[Ie -

ro qacrore ro :191 par,/c. tlpu Xg: 0,25X" ona
paBHa a : +0,2321 3, .{ro rpeOyer BbrnolHeHHs
Il c c.[ ello r]a H r.r ]r n o on peaene H H ]o xapa KTe p t{ cT H K

trpoueccots s raxoii 3ne Krponepeaaqe. H an6o,ree

onacHblNr{ f B.lfltorcq 3HaqeHnfl Xg: 0,32X,, xor-
la cr *0,109t19 l/c, a : 174 par,/c, a raxxe Xc:
:0,6X,, Koraa c: +1.8462 l/c, a : l25pat/c.
Vxa:as s ur e BeJr }' rr14 Hbr X6' noryr npe Bbr ilarb rex-
HH(iecKu pea,rlbHbre, oaHaKo, KaK orMeqaJ'Iocb

BbrLUe. Heo6xotrrtuocrb oueHKn xapaKTepncruK
npoucccou NroxeT Bo3HHKHyTb I1 IIpH TaKtlx COI.lpO-

Tt{njleHl.tt{x B cilny Bo3MoxHblx lt:irtege Httii xou-
(lrrr1'paulnr sneKTpl{qecroi;i cetH, sr-reurHeii no
orHo u e H H Hl K 3KllH lta-q e HrH o ir a,r e xrpocra H uli n.

B te.reHrre noc-[e.IlHefo n€cqrH.''terilti 6ut,'ilt
pa:pa6oraHbr r,r co3traHbr KoHcrpyKur.iH ynpaB-

,'r fl e i\,r brx a n naparo B. uc n o.rr b3yn ul u x arf $e xr H a-

cbrLJtcHrie $eppovaruLrrHofo cepnetrHhKa .n.-[tl

143NreHeH[1fl B .[.OCTaTO([HO LUr4poK14X npe[enaX
uxo.[.Ho f o r.i H.[.yKTH I] Ho f o co n porr4 g-re H u q. O H u

npe.[Ha3HarrarHc b r--[aBH br M o6pa:olt rns ynpa B-

r'te H t{ fi pexH Nlo r,r H a n pq xe H H H B,1a-[ b H I I x 3,'le KT-

poneperaqax. Becurra Bepoff THo npllr\{eHeHue yn-

paBlrreMblx IUyHrhpyloulrx peaKropos (YIJJP)

v s6nuzu ycra Ho Bo K npoAo,r lHoii e u xocruo il ro v -

neHcauuu, nocKonbKy B 3rHX yc-loBl4ttx rpe6yer-
cr cpaBHHTer'rbHo 6utcrpat KoppeKlrnq pexuMa
pearcrlrsHori MouIHocrH. Kpoue roro, al{HaMH-
qecKue csoricrsa Ylll P no:eonqlor Hcnonb3oBarb

ero H B KaqecrBe cpeAcrBa iloAaBreHHq cy6cvtu-
xpoHHoro pe3oHaHca. flpearoxeHHr rto ycraHoB-

xe Y l.U P s6Jruzu 3Jrre KTpocraH I-lHt'I, nepeaarc ule fr

3Hep f Hro rrepe3 KoMneHcHpoBaHHylo 3neKTpone -

peaaqy, onucaHtr a [4].
B xaqecrse ynpaBnfflout{x napaMe'rpoB paHee

14 c rro,T b3o BaJI U Cb C KOJTbXe H H e pOTOpa ryp6o re He -

paropa, u3Mepne M oe c ne uH zLT bH br v ycrpo ii crno u,
n ero npou3Bo.qHal. Haun 6lt,ru paccvorpeHbl
ycraHo BKa YIII P e Henocpeacrse FI Hoit 6:r t{socrn
or YflK u npHMeHeHVe rnfl ynpaBneHut{ peaK-

TOpOM CHIHUTTTOB TUna OTKnOHeHH'I Hanpq)KeHnfl

B y3ne eto rroaKlroqeHl4l H npol'l3BoaHoil Hanpl-
xeHHf, [5], a raxxe aHa,'IornqHbIX cHrHzLrtoB Anfl
ToKa Jrr.rHr,rH (pttc. 4).

fer'rnSepurte csoftcrea 3neKTponepeAaqH

c ynpaBnqeMblM txyHrHpylolul4M peaKropoM n aK-

TH BHbr M COnpOTl.{BneH},1 eM Hnn }ocTpl{pyer pr.rc. 5.

14: Hero cne/Iyer, qro rlpuMeHesne YIIIP o6ec-
ner{ h Baer aer.a n s rapo saH Iae xo,r e6aH u ft ua g ac -

rore 125 pan/c c npueMneMbIM noKa3areneN,{ 3a-

ryxaHur. Kpoue roro, perynupotsaHHe yttlP
o6ecnequsaer H xopotuee 3aryxaHHe 3neKTpoMe-

xaHnqecKr4x xole6aurfi poropa reHeparopa.
llponepxa a$SemunHocrH npHHt{roro 3aKo-

Ha yrrpaBne HHrr H,'rJr rocrpnpyerc g rpaQ n rant u Ha

pnc. 6 u 7, coorsercrBytolunMra pa6ore Vfl K
ra VTIIP nocre Ro3N{yueHHtt pexl4N{a B cxeMe 3,'teK-

Tpoflepetra{rh c pe3oHaHcH[,rMt{ napaMeTpaMn.

Aocraro q H o 6sr crpoe u 3M e He H He nponoa ra lvtocrelt

nponoJrrbHoH erlrKocTH h peaKTopa npHBoanT

x e$Se rcrn o Ho v y ae u nQHpoBaH 14 to 3,rl eKTpH LI ec -
Kr.rx r{ r\rexaHhqecKHX nepexoaHblx npoueccoB pac-

c i\rarpH Baer\,ro't SneKTponepeAaqn.

Thxulr o6pa:ou, B xore pa6orut npoaHa.rtu3l4-

poBaHbr nepexotrHbre fl poueccbl B 3neKTponepela-
qe c Yfl K. [1pu pea,ruHbrx creneHlx KoNtneHcauufi

BO3MOXHO BO3H t4 KHOBe H He peloHaHCH SIX qB,leH H Ii

Ha (racrorax, BKiroqaotur4x HH3ulhe co6craeHuste
qacrol'br ro.,re6aHiril Ba,'ronpoBoAa. cy6cuuxpoH-
usrit pe:oHaHc npolBnflerca n 6utcrpoM Hapacra-

HH14 CKpyr{HBarcLUrlX MOMeHTOB H AOCTI4XeHUU UX

onacHbrx Be,'l4r{HH :la'epenrn r: 0,8-1 c.

B raqecrse N{eponpurrr.ul no nporuuoaeu-
crB14 ro cy6c u urpo H Hor\ty pe30HaHcy pacc jr{orpe Ho
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P uc. 6. l,l rueHeHrae cKpyrr 14 Batouft x r{oMeHToB nocne Bo3MvuIeH Hl
B cHcreMe (Xr/X,,:60 Vo\ npu orcyrcrBr414 ynpaBjrfleMoro peaKropa (d)
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Crpyvroarcutue rror\reHlr,r: r\iexjly rerreparopoN{ tl UHA (M,. ). lrexa-v reHeparopor{
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P nc. 7 . fl epcxoaH ur ii npouecc, Bbr3BaHH bt r"r KoporKH ru 3aMbt KaHueM
a,qurcJ'rbHocrlro 0, I c Ha uuHax VIIK npu orcy,rcrtsHn y[paBneHHl
.vlroBnru14 npononbHoil n nonepe(rHoii xovncucauuu (o) u npu hc-

no,rrb3oBaHHH Vtll P+Yfl K (O:
/ .... rrarrpuxcttlre lr.t 3axr\rax reHeparopa; 2 - ytost releparopa; J - yponcnu

t<o\tnencaurt; 4 - nlltcHettxe rrpoBo,q.rrlrrocrlr YIIIP rra runHax VflK
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fiplt fvte HeH He a KTil uH btx conpoTt4 Bne H il i4, BKJI K)-
qaer\.tbrx B6n143H 3axuN,toB VII K c ttoN{otrlbro
ThpHcTopHoro Kol\{t\{}TaTopa Ha $a:Hoe r,rJtH rr,Iex-

nyoa3Hoe HanprxeHl,re, h ynpaMrreN{oro uyHTH-
pyloue ro peaKropa. [nn ynpameH Hr yKa3aH H bt M 14

ycTpoHcTBa M !{ hc n ojr b3y }oTcfl c H rHaJrt bl oTKr'IoH e -
H H g TOKa I !1 H 14 H 9n e KTponepe{aq U, Han pfi xeH }.rrl

Ha 3axlil\,rax eN{KocTH H fix npoH3Bon,Hbre. HaH-
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6o,r su e fi a(tSe xrra uH ocrbro u3 pacc N,rorpeH H br x

Mepon pH ff rH fi o6,raaaer y[paBnfl e M br ii peaxrop.
o6ecneq H Batouh ii .nocraroqHoe AeM n0hpoBaHHe
Ha qacrorax KpyrHnbHbrx Kone6aHHii. 3S$ex-
TlrBHOCrb yKa3aHHbrx MeponpHflTht npoBepeHa
TaKXe nyTeM pacqeTa auHaMHqecKux npoueccoB
no npo FpaM vav, 6a:npylotu t4Mcfl Ha q HcJrre HHoNI

HHTerpupoBaH Hn ypaBHeH Hi4.
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